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“PREFACE ,L’o THE THIRD EDISICN

IN the t¥irgd edition an attempt has been made to bring the
baok into hne With the modern method@ of teaching Elementary
Ma.tlmmaﬁcs Thls'v» ill be seen in the methods adopted in multi-
plication aad d1v1510n of decimals, in the rules used in contracted
wgrk and in® the nchvsion angd cmncelling of concrete quantitiss
in the solutipn ©f questions. The reasgn for every, file is fully
stated 't&ga.t the¥gudant will be able to follow all the.working.

As the gedult of an eprelsed desve the sectionpon Aunnuities
has blen co‘nslder‘vbly extended, arfl now covers tho syllabus of
the intermediate e‘{a.mmatlons for Chartered Accountants.

A consﬁlemb].e number of examples have been added, and the
Examination Papers, which now include copies "of papers in
Comme¥cial Arithmetic set by most of the Examining, Bodies,
have been brought up to date. .’0 y

It is hoped that all* errors haye been corrected; but the
autBors wiit Be glad to have theéir attention called to any that
rema.m,’ar*d will graﬁafully acknowledge any §ugéest10ns as to

improvemends in the.next edition. v
L. G.

A. M. H.
January 1913.






PREFACE TO THE FIRST AND
SECOND EDITIONS

Ta18 Texd-book on® Arithmetic has been prepared®to meet the
requiregnegts of students completing a course ¢f Commercial
Education.  The chigf object in view has been to adupt thoge
metho¥s' which will be’ of use in Mercantile Tgansagtions. For
that reason,gonly those portiony of Ejementary Arithmetic in
which special mefods gre advocated have bden consideged. These
» incl M SAimpetion'by the Austrian method, Division by the
Italiag method, &c. In approximgfians, the logidl system of
working examples® to a cegfain number of significant figures
instead of places 8f Jecimals has een adopted, and attention is
paid to th® correcttess of ®the last figure by making allowance
when required. *The extanded use of approximations is explained
by a short reference to the “method of prédiction.”

A special featige of the book is the continual use of decimali-
sation and the construction amd use of*tables of decimal values,
The Metric §ystem, the Imperial Stan¥fd British weights and
measures, mean solar time, and thq coinages (Dritish and foreign),
hav® all beg 8sed in this connection, and special tables given for
he con®rsion fr8m ong system to another. o :
"' In Int®rest, Profifeand Loss, Stockswmd Shares, &c., full
details havq*heen gigeh to enable students to Werk gyb problema
og these’subjects Ignlﬁm intelligenf mannerg o

A short secfion ‘8n Algebra has been intgoduced in order that
students may make use,of the principles of *simple equation® if
working problems. The methods adopted in the extraction of
-the square and cuibe roots are built up from she algebraic formula
for the square and egbe of a binomial expression, this being con-
"sidered"the most logichh and satisfastory method. Throughout
the sdbtion on gensuraflon, algebraic methods hav%been used,
and the ne ryhrmul#gim. Tables cf four place logarithms
have been added, ank théir u:ua explained in counection with
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involution, evolution, and compound interest ; in gonnectiox Wwith
this, an eLplanation of the use of indices has be&n'g"V'bn.

The following extracts from papers which®have appoared
dvring the preparation of the book ’show tha¢ the pyginciples, tp
which we have adhered, are gradually bem& a.do{ted ey the
educational authorities throughout the coun®ry «*-

“In Arithmetic, marks will be deducted on those gnswers u.
which bad and antiquated methods are used ; axenfple, ¥ the
modern contracted methpd in division is not Fol gwed ; 1f deciral
workings are not properly contracted , if remainders &re glven in
fractions instead of in decimals ; if logarithms are not used *where
their use would save time. A knowledge of the eleméhtaty prin-
cxples of mensuration is requr'ed No questions Will bes asked
in partne'iahlp, ¢ tare a.nd tret,’ or other obsolete rules, . . .” ¥

“That in examinations pérticular methogs of solution or
demonstration rhould not as a rule be der<uded, eg., thr use
of algebra should not be proh).bn;ed ¢n answenng ruestlons in
arithmetic or geometry.” ¥

Every effort has been made to sélect practh.l questions on the
various rules. In most cases tae answers are given cerrect to the
nearest complete value (in money, to the nearest penny), and no
unpractical fractions are used. While many of the questions are
original, a numher have been selected from papers set.by the
Scotch Education Deparfment, the Oxford and*Cambridge Local
Examinations Board, the Institutes of Bankers and Chartered
Accountants, and others <

Copies of the most recent papers set by sevaral of these
exammmg hedies have been added after the Miscollaneous
Examples. .

A table of contents and an index have keen supplfed.

F. L G.

A MH
THR HIGH SOHOOL OF GLACGOW.
June 19¢2,

o Prolpecm of the City and Garild$ T hnfoal Oo!.ago.
+ The Edinburgh Mathematical Scmm?3
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COMMERCIAL ARITHMETIC

I.—ADDITION.

® 1.°The followmg detices will generally prove belpful to speed
and accuracyp:—*

Rgeddd; add” 10 né deduct 1.
Thus, 48+9=53 - 19525 97+9= 107 - 1=-106

Teadd 8’ add 10 and deduct 2. - ®
Thus,f}5+§—66 2=064.

2. In adding, 3 lookoug shoudd be kept for combinations of
figures in the columns, which make up 8, 9, 10, and 11. Thus, a
4 followed by a 5 should’ be added as a 9. a 6 folldwed by a 4, or
2n 8 by a 2, shoald be added as a 10, and so on.

3. In addmg’ ¢hillings, add first the.uqlt figures, setting down
unit figure of the answer; thén add thq tens column, divide the
result by 2, ‘setting down‘any remainder in the tens column of the
answer, and @urry the quotient te thé pounds.

II —&UBTB.%OTION (AUSTRnN METHOD).

4. This methotwbf subtraction consis% in h’ndmg what requires
$o e added to the subtrahend figure to maRp the minuend. , .
Thus, to subtrack 9*from 16; Wwp,! say 9+7 16. Answeris 7.

L

Sgumplo. —From 61435 take 43927,

® Method— o 7+8=15 ltocarry
2;43; (2+1=3)g+¢)=;§(1 )
+8= c
i (8+l=4)4+8m (1 @ carmy)
23508 448=



addition may be varied by takin
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<

Examples 1.
Add the columns and rows, and.find the grand total, This-

adding golumns and rows accordingly.

'EBx 1

gethe rowe in sptee of five and

. — ’
1A B |,o0 D ,: Fe ' 'rd-'ufg .
A2 v G Cnstaaess M
1 | 642,235 | 941,338 | 416,324 | 826,126°| 82,426
2 | 313721 | 216727 | 811021 7,318 | 1,306,34%°
3 28,166 | 928,156 | 84,726 | 34,283 | 42427 ‘
& | w4788 4789 | 773417 | 712,937 | 2,381,784
5 | 190876 | 198876 | 3639 | 2,731 |% 15417
. > . - |
v . b v
6 | 828,739 759 |« 8,237 | 326,208 [o 817,183
v | 245624 | 385624 | 627,319] 78485 | % %31
8 | 313977 | 343976 ] %962 )¢ 293k 4218
9 82,493 93 [ 784,885 | 410,735 | * 1,772
10 | 737,926 | 83726 | 869,139 | 1735672 | , 5,208
PR , -t
11| 168,891 | 168,5f1| 47,735 [ 18371 | €631
13 | 827,197 | 227,197 | 142,678 | 412,172 | 13814
18 | 288,946 | 938,046 | 173,779 | 827,216 | 485,136
1 | 2%, 28300 12172 8,59 236¢
15 | 190,164 |, 490,766 827}5 | 272,572 | e,xzc,'
| c ; 3 - ‘/', < - e
1e¢ | 324,635 | 24635 | 283234 | 93718 [ 81,765
‘Iz 71,208 | 46,298 | 272,6%7| 316,826, 8545
18 | 428,008 | 328,903 ‘37,018 313 | 1,735,178
10 18,796 | 18,795 | 31,925 | 145,178 | « 21,958
20 630(.682 280,682 | 231,637 188,412 | 412,426 .
N ‘ « ¢ : “ :t .
L'rotals, ., ' © 8 P
<
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Examples 2.

Add the columns and fows, and find the grand total. The
wdditiop mfy be vdkied by mking the rows in sets of five ard

sdlding columns gud zpws accordingly. .
[ ) . ._. °
e ®| "2 %R C D E F ToraLs
L
ve VY2 5,008 ad|8 s |8 o dlne & dl £ s dl 2 & @
1 |s,13 9126 14 % 35 611\32818 4172610 56l 810
2 4 71813 8|615614 4[773 6 7(41T 3 6|440°16 7
8 (34214 ¥»| 9316 8| 89 14 10({363 14 11| 9516 8| 8914 0
$ |71218 4|97 010141710 5| 214 8| o7 To 11 46T 0 D
*5 ¢2re2 5317 378516106270 2 5[819 17 8865 18 10
« 6 (183 0 8|er1° 6|56 7 8|17% 0 &(g79 9 5|362 4 8
7 [412 3 4172 13%0 3y 310 12 4 7(17243 10| 17 311
.8 [8%15 # 21510 8% 0514 9/827 15 6( 15 0 84796 19 10
9 (85 5100 A 811124 & 81283 811/234 18 13134 16 8

10 2;213 10‘,572 12 .9 39 12 11272 13. 10157716 9| 9¢ 2 9

11 |326 81]ﬂ2ﬂ8 9977812% 29 811| 62 910 70 16 11

12 |78¢ 9 7, 8514ﬁ 4513, 7|734e 9 7/88514 4) 45 8 7
13 129 9 8| 391 8514 9,86919 61139 2 6925 14 4
14 |417 10 65|735 5|178412 6]477 16 65 3512 5| 7812 6
15 {173 0 9|b7214 9784 9 7142 1010|538 16 9(734 19 9
16 |316 12 6825 {9. 4] 2416 6319 2 6| 2519 8]12317 7
17 | 31 3 8| 817 11(777 13 94931 8 326317 10(678 8 9
18 114511 10 ’}78 0 91929 9 8| 45 11G(d7410 9| 2919 5
19 (136 4 O6[412 3 7| 4246 11(236 14 9] 12 18 4[442 16 11
P 20 412 16 A 8 T(173 4 T7({723 1871429 8 7|179 8 3
R e
Tot"ll, " e o . Qe
0 ~—a hd

fi1—sBMPLE MYLTIPLICATION.
[} s’ ] ®

r & An example in simple multiplicatien is usually wox;ked
eginning with thegright-hand® figure . , y
of th multiplier and multiplyl'ngsby - Maltipy 58579 by 1887,
the several figures jin succession, laking ¢ 857 (shultipliean )

care 4o begin each Uing feloto the ﬂyzm 4._7;_::; (multiplier)
¥n' use, as in the followiag exampile :— it
547032 ¢
213516 \

330740333 (product)
am——
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A beginner is, in such cases, very apt to ovarlcfok the fact that
the lines' of the working are obtained by multi- '
plying the multiplicand by 7, 30, 800 and 4000, 68379

tke 0's having been omitted. I is far fhis 4887,
reason that there is the necessity for begirqxir.g, 23%?3?3
each line immediately under the figure,in ‘usé. 54703200s
The complete working out would be 273516000,

* 3so7a9a3p

«
6. Examples may be worked out, begitning with th® left-
hand figure. In doing so, we take the figures o
in the order of their importange. In somg chses 68379
it is advisable {0 use this method. The above 454

example would then becet.e 2;2?(1)3%

2 70
W
33014‘228

7. It would be advantagegus and more consistept if multi-
plication were always worked out by Examfo— .*
this method. The student should ¢ . ’

work out several examples in this Multiply 789254 by 30780,

way, the 0’s being omitt%d if desired. . 728?2(4,
It will be found useful' when questidns 2367762
in contracted multiplication are con- « 5628778

sidered (§ 51). <. £3140320

Note.—It will be seen that all the figures of the 2032361
working are plaééd in columns sorresponding to thej u .
place value.  Thus; in g adjoining example: e-4 units mutiiplied by 3
ten-thousands gives 32 ten-thousands {the 2 is pleck ingthet fen-thonsand
column); 4 Warts by 7 hundreds gives 28 hundredg $the 8 is placed in the
hundreds column); & unitglby 8 tens.gives 82 tensJshe 2 is placed in tKe
tens column). P

" '8. Short Methods of Muljipfication ¢

In working out ewamples of multiplication a*lockout shoyld
be kept for any gelations that exist betwees ‘the figures.of the
multiplier, and usg made of %¢hem. With this in view, it js not
necessary to berform the multiplication in any pamticular order of
the figures of the multiplier, but tlte rfecessary (’s fNust be put
down ot care must be taken to place the 'first figure of each line
correctly (§ B5).c See Examples (ii.) and (iii.) below-



EBx.\8]
3 ' . »
ExamBles—
. (®) Multiply 8394 by 1263,
Note: 6=3x2; 12=6x2.
83924
' ® 1 63

© BIT12e . . (a)
503544 . ... (dx2=0)

1000088, o - - - (6x2)

1056996012
W L ]

L]
(L. Muyiply 73624 by 416,

SIMPLE MULT{PLICATION 5

(iii.) asampry 936528.5) 16648.
Nots: 16=8x2; 64= 6x4=.
936528~ .
16648 .
7492224 . ... (a)
14984448 eve.(ax2=b)
59937792 . ... (bx4)

15591318144
Clee—————

L ]
(iv.) Multiply 85392 by 63472.

Note: 16=4x4, Note: 4=2x2; 63=Tx9.
23624 85392
416 63492
2919600, 170784 . . . . (a)
2177982 307744 . .. (3)
80629684 341568 . ... (ax2)
-3—_ * 5379696 . (6x9)
5420001024
E£xamples 3. .

.
Multiply, beginning with the left-hand figure (sce §§ 6 and 7)—

1. 1485 by 357
2. 5837 by 495.
5 599 by 608,
. 4. 6Q7% by 5007.
5y 34603 b,y 8537,
6. 83154 by 4673,

Multiply ine%s fow lme! as possible—

13, 53197 by 3.
14, 96285 b B2,
d5. 39078 b 357.
16. 58762 by 9.
JA7. 854279 by 497.
18. 197045 by 819,

A 936528 by 5964.
8.0 286397 by 73005.
9, 547042 by 16259,
*10. 385960 by 38060.
11. 759416 by 74237.
»2, 965783 bY 59807,

19.9, 946851 by 2463,
20. ® 857379 by 3963,
21. 34786 by 61854,
22. 679038 by 28567.
23. * 862947 by 56082,
24, 6793865 by 63972,
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IV.—SIMPLE DIVISION (ITALIAN- METHOD)

* 9. An example in simple divlsion ée fisually Yorkgd chte
thus :—

Bxample—Divide 3749529 by 849.

(Divisor) (Dividend) (Quotienty Thir is a cofjtriction of—
849 ) 3749529 ( 4418 849 ) 3749629 / 4000
3396 3960007 “d0p
3535 363629 |t g
2396 . 339600 \ © —8
1392 13979 \ 41
9 490
5439 ¢ 5439
5094 &9}0
?45 (remainder) 348¢
——— ] - —

- .
10. When the principles gnvolved in divis‘on are’ understood,
the working may be greatly shortened®by using the Itafian Method.
This method«is used in a simple form #n short division. Instead
of writing down the pfoducts as obtained, the multiplications and
subtractions are combined and only the diffprences are written
down. These differendes should be obtained by using the
Austrian Method of ‘Subtraction (§ 4). The #hove example
worked out by the Italian amethod will show the great advagtage
of that method. ‘
w10
849 ) 3749529
B35
e
T
‘8_42

The working ont is performedas follows s . ..
The quoglent 4 having beek obtained ix §he usual way, we bage
4x9 =864 8=39 {3 td ca:
4x4=16,+8=19, + 542412 to carry)
4x8=82,42=84,+8«8
and take down 8.
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. ]
Wethen obtain the second 4 and proceed as before,
L]
49 =386, +9=45 (4 to carry)
4x4=16,+420,+8=23 (2 to carry)
4x8§=32,+2=34 +1=35
thers take down 2.
The next quotight ss 1, and we have

9+8=12 (1 to carry)
4+1=54+4=9

8+5="13
then take down 9.
Tlee last quotient i 6,
6x9 =54, +6=>59 (6 to carry)

6x 424, +5=29, +4,=33 (3 to carry)
6x8=48,%3=51,+3=54

L]

11, Position of.the Quotient :—~This Method of division should
e us® 1n M cgses, th quotient being written abowe the dividend,
beginngng aldove the nghthand figure of those tisedg1n the first
operation. There nfust be ong figureabove each of the remaining
figures of the divMlend This 18 andlogous to what 1s done n
short, divisiom wheresthe figuees of The quotient are put in position
below the divider®l insteagd of above. It also provides us with a
check on the number of figures mn the qmotient, which will be
found specially useful 1n division of decimals.

Tt will be noticed that this pethod giwes the place value of each
figure of the guotient at once. Thus, 1m sthe above example, the
first 4 is placed above the ﬂlousand.s figure (9) in the dividend.

Examples 4.
Divide— . .
1. 470p5dity 74, 13.¢ 41804512 by 2468,
2, 4622751 %6;: 37. i 14. ® 94873096 by 4937.
6. 65530283 by 384. | 15, °@83460024 by 5416,
4. 293515073 wy 113. 16. 290381404 by 6803.
8. 210681204 by 463. 17. * 383890248 by 7635,
6 370873034 by 395. 18. 815370427 by 4008.
7. 573005753 By, 281. 19. 492983752 by 9764,
§ 980347395 by @a 20, 793478325 by 6837.
9. 6023414937 by 873, 21. 62058581013 by 12345,
10. 50828192093 by 318, 22. 361367806%, by 34006,
31. 5686492978 by 837, 28, 1694824497 by 8345.
12, _ .Rp8088M0 by 4BA 24, 91816074975 by 93274
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« V.—DIVISION BY FACTORS.

12. When the divisor ¢an be broken gp into two or more
*factors it will often be found helpful, bosh to speed and gccuracf, ,
to uses these factors and divide by short difision. The smallest
factor should be taken as the first diviser. . .

13. The great difficulty with beginners, jn cpiectien with
division by factors, 18 the finding of the remainder. Oncq the
principle of such diviston is understood, that 8hould cease to be'a
difficulty. ¢ -

Oonsider the following examples :— [

(i.) Divide 6834592 by 42. * (1.} Divide 6834592 b 208
The fators Of 42 are § rnd 7 of 204 are 6, 7, and T.q
The divisign is perforfoed thus : — . % .
0 g {8 6834592 (i) o 42‘{ 6| 6894592
| 1139098 1 4Vy ¢ 204 7|1139Q98 v 4 a.s}
162728 7 2 « % yeres e 268.
~ 232481 6
——— ]

(i.) Dividing by 6 we obtain 1139098. This isethe number of times
that 6 is conltained ingy6834592. Suppose the 6834592 to represent a
number of pins ; then the 1139098 is the number of, sets each containing
6 pins, and the 4 which ig over represents 4 singl -pins left. Similarly,
when we divide the 113. .98 by 7 wWe obtain 162728 bundles, each con-
sisting of 7 sets of 6 pins, and we have 2 of these sets 18ft over. Each of
the bundles evidently contains 4% pins, so that from 6884592 pins ge can"
make up 163728 bundles of 42 each. The ‘pins not used 4n gnaking up
these bundles#-2 sets of Bseach and 4 singlg, pins—form {he remainder.
The total remainder igpherefore 2x 6+4=1244=16, .

(ii.) In dividing by 294 the firsd portion is'warked out®s before, and
we have t§ Wivid 162728 by 7. On dividing:yé gbtain 23246 lmfge'
bundles, each made up @f 7 bundles of 42 pind and we have 6 of such
bypdles remaining. S“Bach of the large bundles evidently contalns‘
7 x 42=294 pins, so that from 6&345§2 pins we c#a make up 23246 bundles
of 294 eac¢h, The pins’not fsed in making up these bundles, %.e. the
remainder, consist of 6*bundles of 42 each and 18 ¢ingle pins, The fotal
remainder is therefore 6 x 42+ 18=252+ 16 =ges. < *

14. The'Raule for obtaining the Remaindgr s :a-

Multiply each new remainder by the former eox.n’p'lete “divisor
and add to this product the previous complete »emainder,

v @
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Examples 5.

- Divide, ¢sing factors—s

1. 6839247 by 28.
2. 346368,by 31

' 3. ® 524081 by 4.
4, 39617564 b9 «2.°
5. 6238977 by 56.
6.c 496263 by, 63.

, 7. 7635296 byeds.
8. 8237645 bye72,
9.42469387 by 12P.

10.
11,
12,
13.
14
15.
16.
17.
18.

7839285 by 99.

2738016 by 144,
638459 by 105.
235437 by 336.
269275 by 315.
683974 by 462.
456913 by 504.
789406 by 729.

3925008 by J728.

' 15. The f:ali.an Method of Division may, of course, be extended
t6 ak operations in whish divisiof is used. It shortens the
working in Compound Division ($§ 105-6), Divisio! of Decimals

(8 33-4), Approximations in Division (§

56-9), and Greatest

Commdte Med®urq. An‘example of the last of thess, wdrked ous
by both ethdtls, is given bllow. It shows the greatpadvantage

of the Malian Method®

VIL.—GREATEST. COMMON MEASURE.

16. The Greatest Oommon Measure is the greatest number
that will divide, witlrout remainder, two oy, more given numbers,
L] .

-
ity Method. .
30599 | 272469
20877 | 314708 | &
1| 3982| 266’7 |%
3148 |

[5Y

4

L]

[ ]

3
ool 8
|85

-
(]
-3
Q0

»

.

@.C.M.=33.

e
Examples.—(1.} Find the G.C. M. of 30599 and 271469,

Italian Method,
30599 | 271469
=022 | 26677
Tl g,

314 37

[ ]
Not£—The answyrs to the divisions need not be Writtea in, as they
have no.beariﬁ on the final resnlt ; and if left in, theme apt to be
e

en for' answer to the

.C.M. This was espe

in the old method of continued long division,

y the case
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(il) Pind the G.0.M. of 61103, 67338, and 89741,

61103 | 67338

4988 | €235
80741 )¢ 1247
2451 43
1204 s

G.0.M.=43.

Examples &
Find the G.C.M. of—

1. 792 ang 2588, o 1. 3‘3529%;% 61013.

2, 1404 and 1264, €., 42423 aggl 4467,

3" 43b) and 3553, |« 9.¢ 48568 apd pia:

4. \2772 and 4957 10. 1178760 shd 1996995,
6. 11088 and 13104. ™ . 11..3474,13317, and %0023,
6. 47495 and 138356, 12. 6888, 15468, and 554470,

.

VII.—-FAOTE)RS AND PRIME ‘NUMBERS.

.

17. If a number*An be divided, without remainder, by no
number except 1tself and.unty, it is said to be, e ber™
‘When 1t can be divided by :ix)? other number, th‘: f:tlt.;' i:‘;:d to
be & factoreer measute of the given numger. * o

2, 3,5, 7,711, 38 17, 19, &c., are ptimg numbeps,

4, 6, 8, 9,,10, 12, 14, 16, 18, &c.,'ar; ndt pi¥me numbers,
They a1¢ sbmetignes eglled composite numbag.” , .

A number is sajd™o be a multiple of each of its factors. .

« « 18 Every compo-ite number can bg resolved into the profuct -
of two or more prime nymbers. Thus ¥10=2x38x5x7. In
such o case, 2, 3, §, and 7, are called the prifie factors of 210,
tince each is a prime number and a factor ¢f210. . .

19. A number can be mesolved into §t8 prime factarg by tryin
each of th® prime numbers beginning with 2 and dwiding out the
prime facfrs obtained till the guofient is®a prite number or
unity. In making these trial divisions. it is unnecessary to nro.
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ceed further th!.n t}le number which gives a quotient less than
citself. o rule can®he given as to the identification of prime
-numbers, which are uxﬁlmlted in number, but a knowledge of the
.foﬂowmg. metfods of esting fct the simple factors will be found *
cuseful in finding the Prigie factors of a number. »

29. Bincqall nuﬁlbers except those ending in 1, 3, 7, or 9, are
d1v1s.1ble-by 2%g §, prime numbers can end only with the fi igures
1 3,7,0r9. tm\lst be noted, howe%r, that though a number
ends with one of thése four ﬁ"ures it is not necessarily prime, e.g.

3780=3x 3 x 421
. 9873 3x3x1097,

21, Tests for Exact Dinslbﬂlty —

If the last dlglt is~dven, the number is divisible by . 2
If iz nunﬂoemformcd'-by the last two dlglts is divisi’le by

4, the fumber is divisible by . . 2
If the numi) r forted by the, last t¥fee dlgxts is dwmble

by 8, the nunfbcr is divisible by. . 28
If the last Sigit is O%r 5, the number is dxvmb]e by . b
If the sum of tfe dxglts.ls divisible by 3, the number is

divisible by. . . 3
If the sum of the digits is dlvmble by 9 the number is
divisible by. = . 32

If the sumsof the alternate dlgxts are equ&l' orif the differ-
ences of the sums of the alternate digits is divisible by
® 1), the dhmber is divisibleby" .~ . . . .1
For other numbe it is generally more troublesome,tp apply the
rules than to ﬁst by the nﬂmbers themselves. o, ~ *
© 22 To ﬂnd the 'P:une Factors of a Nu.pber 2 oo

» In finding the pnme factors of any glve number use should

be ‘made of the above_tests, and each prime factor, when found,
dxvzded out as often a8 it occurs. 4348, and 9 should be wrxtten

as" 22, 98, and 3% respectively in the prime factors. When the

sbove numbers havé all been divided out, and yhe number re-

maining is not unity, théh other prime numbers beginning with

7, 13, E’ &c.omustbe tested for. It is unnecessary to proceed

iastmg for prdthe factors whtn she quotient of the last Xrial divisor

becomes less than the divisor itself. The number then being

fested s » prime nimber.
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Example—Find the Prime Factors of,37944.

Method—37944 is even, and therefore divides By a power of 4; tedting,
the last three figures ““944,” we find that they divide by 8, .. the number,
divides by 8, glving 4743. 4743 is odg, and thetefore gontains no ferther
power of 2; on adding the digits we t[;tai: 18, and the nuniiber f thareforee
divisible by 9, giving 527. The sum of the digjté i’ now 14, so that fhere
is no further power of 3. The test for 1¢ gives 12-2=10, so thawll is
not a factor. 'We now test in succession for 7, 18, 17, and find 17 js a factor®

ving 81. The lowest trial dgvisor for 31 would s §7¢ which gives'l en
ivigion, so that it 18 unnecessary to test further. ¢ -

The example should be written out as follows ;— ¢ «
87044 =29 x 4743 B=2°)
=99 x 88 x 527 (9=4.9)

=28x38¥x17x31 ‘
Prime Fectors of 37¢44=2%x 32X 17 x 81¢

4 ¢ .
23. To find tho GO.M. and L.C.M, by the method of Prime
Factorst— « C o . « ¥ .

The Ibast Commori Multiple is the legst number thet can be
divided without remainder by two or iiore given numbers. A

knowledge of the methods psed in factoring is of‘g‘en very useful
in finding the G.C.M. and L.C.M. 8f numberg, and’in simplifying-

expressions, by cancelling (§ 24). ¢
.
Example—PFind the G.C.M. and the LCO.M, of 1€915 and 52360 by the
method of Prime Fqgtors. '

Using the tests gfveu dn paragriph 21, and taking,qut the & first, we
®
12015=5x2583+ cand 52360=5x10472¢ ,

=5x3'x287 ,, =5x23x 1309 « ¢
=5x8%x7x4l ,, FOxP%11x119
FHxBx11x W17

For G.O.M. m}ﬂtiﬁy up all the common faddtys «
v GOM.=b6xT=88!s,
L Y

and for L.O.M. take gvery factor, the common factors being taken only.
« the maximum number of times they occur ig any one; e

.o LC.M.=28x 8% 6x7x 11 x 17 11 =19320840,

‘ Examples 7.
Pind the Pyime Factors of— .
1. Q018 5. 5 ®0.006624.
2. 1185 6. 112 10. 39123
3. 3720 T, 16544 , 11, 48125

¢ 6237 8. 24219, 12 62208
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Find the ‘L.g M. and €.C.M. by the method of Prime Factors of—

13. 3562 and 433 °17, 3157 and 3321.  2]1. 3843 and 10736.
14, £04and 648. B8, 2205 and 4620. 22. 1584 and 16876
€15, 1165 and 1848. 19. 3663 and 8288. 23. 3456, 4212, and 5427.
16, 8355 and 7480. 20, 3445 and 4664. 24. 3168, 4536, and 5376.
o Note: For IC.M. and G.C.M. ot Fractions, see §§ 39-41.

VIIL.—CANCELLING.

v 2i‘ A kno;vfed'gg of the methods wsed in factoring and in
finding the G.Q.M. of numbers is of special use in simplifying
expressions like the foll§wing—

N . . 171 329 425
. L Example—Simplify g15* 359> 376
* *:.5 ,

19 A( &Y
AL SR RN 19%5 _ 95
9107 AT §R Zox3x8 624 -
W

Metholl—Examining thess figures we secthat 910 and 425 each cancel
by &, giving 182 arftl 85§ The sum J% the digits 171=9; and of 459=18;
herefore each djvides by c?' giving 19 and;51. The sum of the digits of
1=6; therefore 51 d1yi es by 3, the other factor being 17; while 85
divided by 5 gives also 17 as ite other factor ; hence, dividing 51 and 85
by 17 we get 3 and 5. Dividing 182 by 2 we get.91, and oR testing we
find the factors of 18240 be 2, 7, and 13. Testing 329 we find its factors
are 7, and 47, so we carrcel 182 and 329 by 7. 376 divides by 8, and its
factors are 8 and 47, therefore cancel 376 and”47-by 47. There now
emains 10.X5 ‘L 98 ¥ v
L T FY T .
25, Notg: In many cases, especialiy in questions dealihg with
percentages, it.js oftett advantageous not to cancel. .
i 84X 105 ., . 9
In an example qpch“asm 1t\1\s much bettento cancel by 5 only,

64x21 1344%¢ . SR
leading 1())(’—100=1660‘“5‘i 344 (see §165). Ifvthe ciher Tactors were
8x21 168

mgenea out we should.)gec mﬂi—a—5=11%‘ﬂ'l'a44. The latter .
‘methodunvolves mych more work in the eoncluding division.

o Aemie take 831X BX 3% 35 .
Again, take —355550% where oneis very apt to cancel out the
fives, Abetter method is to multiply both numeratorand denominator

~ L)
by 2, giving win multiplied up % from which we ce.1 obtain the

suswer by a short method as will be explained in § 218.
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26, The student will learn by practice when ib ig advisable
not to cancel. As a rule, do not cancel 1{’s except when the
whold 10 cancels out, and where a 5 occurs Which will r®t canéel, o
raise it to a 10 by multiplication. *In other cases, cancel as much.
as possible,

s ‘m Examples 8.*
mplify— ..
L, 252325 1 16, 3% 08%28x3l
* 585 x 114 " 1Lx17%20x 69
576 x 196 ¢ 8x144x35 ¢
2 “Texot 7. 156x 123300
5 13x27x25x8 g, 445X18x52
's‘ggzoxuxea <% 100x89
* 100x1400 1472 X3
‘ X0 18 %;_x%%g. ;
1844 x 133 | ¢ b 39x38x115x%41
8, Brx1805" . 0. Taxshxoings’
2 %82 ¢ 23
o B0 m g
205 x 189, 29 450x 5760
© 987 ¢ 44 7008x9
3456 x 6543 121 x 425 x 234
& =i 2. 1750%187x 588
115 x 145145 ' gy 38%600x 2565
" T98x 1160 ¢ &% 790 x 2d09% 846
10, BxslLs g5, 111X45% 32
IR
1. 105 %1% 136 %6 gqxstoqiE
¢ 364 %13x9 « $739 x 100
12 Toxaxs L SO
125 x 8,89 1082 6 _T3T¢ 143
18 sox1exy 28-Co1 X541 % 61.% %0
1‘.'75_5 168 x 120 21780x2x867 * ¢
60?3: xl g;el. < ;o‘ ;”33330" 1711 184
. “ggoxass VT I
0" .

-
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[
26a. Bhe’ principle involved in cancelling numbers should be
extended to contrete guantities. Thus, just as 5 is made to ivide
*.into or ‘cancel the number 20, giving 4 as a result, a concrete
quangity in fget will gancel into one in yards (each foot being
Lcontainedein each®yard 3 titnes). * The cancelling may be considered
_ s taking place betwgdn, she names

?
) Examples—s 6 o
(13 Y8 pheds- 3
i -
W—T&-J'so' R
& 3
. 10
‘ [ ] 0. QQQ 2Q
(1) § men x V4 deye-x§ -howre x€4]_ 0 .
qux?%ngxmum@—

» G
In example’. (i.) al] the names cancel.out, hence tis answer

is the abstract nwmber 30, whereus in {ii.) tho name men remains
untouched, and, so forms part of the answer, 450 men.

2
18
(m.) \§ -eeres- X €5 £40
W x 1§ owts. ~owt.
.t L

S
» In this example, when a name remain3 in both numerator and
denomuhatgy the 'ansower reads £40 per cwt.

a N e
. . 10 shillings -y
(n(r;) 35°ya.rg: >31§ inches X g yad
» l. P

o o b * ’ : .
In such cases 8q. yards means yard x ydrd, and is cancelled

as ¥ it ‘were written so.
°

* L] >

5
Thus, 35 -yesds- 3 18 -4nches- X iy & 2oy = 175 shiilings.
° ° . &
TR ¥
It wut ot be ‘necesséry °to write these axa.m};les in the
extended form ; sq..yards divided by yards give yards.
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It will be found that the inclusion of the mames i8 assafeguard
againgt error. In questions involving cance]ing 4n absyrdity, in
the answer obtained will draw attgntion to some mistake in the*

\
working, thus k! R m:_’:%:‘-ﬁg ; the g.nsvm; obtained is 40 sqlare ¢

£s per hour: an obviows absurdity. H{d®the names been
omitted 40 might have been given as the amswer,and a sultable

name affiyed.

Examples 8 (continﬁed). For tables see pages 38-42.
Simphify— Lt .
94 8 yards x 28 shillings
3L .
4

14 fret

32 48 ounces x'£3 ¢ .
" T 10Ibs.

1 hour x 42 men x 180 pa,
33 pages
40 pinutes x 30 men

5 shillings

. 84, 24 5q ya:i‘sxm

6d.
85. 4 gallonsx gl «
3b* £100 x 34d.«

—_—

Tshyhay -~

7Y 30" miles % 3 cwts. x15 shillings
" TV 45 ¥58. x 2 hoturs x £3

<
25 yards x 14 feet , 4 pence
* 5 mnches x 2 ingfies 100

. 1Jour  7s. 6d.
89. 340 miles x 40,m es ™ 15 mun.c
" 41bs x30 sq. feet x 45 seconds xel5 fons
“‘ 2 hours X 8 cwts. x 7} y&rdd x 3 gallons x Yunches
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Ik:-:nVULGAR AND DECIMAL FRACTIONS.

+ . 27, Except in Yhe case of the simpler vulgar fractions, such as
4, } &c., the student is adyised to work with decimals, and,
where possib'e, make @sg of the contracted methods explained in |
S&tion X. The chigf work in connection with vulgar fractions
wilf be :—their confarslon dnto decimals and the conversion of
JmiXed numbers into 1mproper fractions and vice versd.

o 28. There are #hree terms in commé&n use which are applied to
vidgar fractions. 'These are:—

Bimple friction, when the numerator is less than the deno-
minator, e.g.f4. *

»  Improper fractiom, when the nuperator is greater than the
denc-ninator, e.d. 8. °s v .

Mixed numbex, when we have both ghwhole number and a
fraction, e.q. 13 . o v .

295A mi..ed pumbercan always be converted inte an mproper
fraction by multiplying the whole number by the denominator and
adding tBe numerafor to the product....Tnis gives the numerator
of the improper®fragtion, the denominator remaining unchanged,
%h . 13 l«d +3 :

us 5= '—-5—5'= '

Again, since ® means 8 divided by 5, if we perform the
division we shall Bring § back from its fprm as an improper
fraction to 13, its form as a mixed number. , o *

30. Decima] Practions are a series of fractions in which ths
genominators are powers of 1. Instead of the denominator being
writte® below the numerater, it is designated by a division being
made between the whole dnd the fractiopal part of ,the’ number.
The number 8f figures affér this division gives fle power of 10 of
the denominager. » This"division is indicated in vgrious ways; in
<hig country by a_poigh put betwegn the figures aore® than half
way up, thus 16'38;"(in France g{:y a comiga, thus 16,38; in
Gergany and the United tates of America by adot, thus 16.38).
16-38 represents therefdre . .

e % 38 33 1688 37 31
16.—15. or lemgr 100, 0037 re,re:ents 0 (:r 1000
81. Addition and Suksraction of decimals are Worked exactly
as addition andesubthction of | thole numbers, the same care being
taken to ‘plac® the ﬁgurea inthe® correct columns,and vhe decimal
point is placed to indécate whire the fractional portion begins.
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Examples— . ° g
(1.} Add 63839, 28563, *372, 396°4, | (il.) From 36945 take 395437,
465, N 36925 *
62'2223 . 39-5437
372 . € « © 329"'0;5
896'4 T
8465 . (Gap‘: x;:ua.; in imagination? be
89284673 filled up with J's,,, ¢ '
<

r « «

32. Multiplication. — In multiplicatibn of decimels the
results of each multiplication should be put ateonce in its
own place value column. ( Thus, in the example belpw when
multiplging By the 8 begin in the ten-thousandths place, bechuse
7 thousandths multiplird by 8 tenths gives 56 ten-thousandths
The figures are cthus all arranged according to valup, the
decimal ‘poirts being in column as In addtion afi sub-
traction. « ’

‘

Example—Multiply 3937 by -8345. . *
32315 . The decimal’ points ‘ 3:325
—en and the 0's ate usually PRI
8.1496 omitted in the working  ~ 3 1406
'312;18 » and the solution set 11811
ootggss ¢ wdow thuss— c  'Toass
33854205 372804268 -
— frﬂ e

« @

( -~ o
A check ‘on ¢he correctness of thef position of the figures
can also be obfained by adding togethrer,the dgcimal placos
of the tve fidyres, e.g. 8 in lst decinal place and 7 ,in
3rd decimal places %ives 6 “in 4th, or “Sonvérting to vulgar
fractions this becpufbs ‘

o -
-
L]

3037 8344 82854265 .
1000 ™ T0000", 10000000~ g

0 10 10t ’ ="1o.'=,

¢ [
gk lat€r method shows the rw;( 4 for ad&i;g t8® nuthbers of
decimal fignres.
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e
. . Examples 9.
24d together— - o
. 16329, 147°42, 0-21013, 0 85693, 0°0078.
€2, 32722, 0 00007, 163, 27°02, 10 3493,
o 3. 08217, 14 063, 8:2369, 001171, 77-15, 1829
#'94-206,*18.3'85,%22 73, 00305, 13 3004, 7716
. 20:404, 27 31, 0-304b, 837, 69 95, 0-02366.
6. Fro®P 186347 take 18 36347
&7. From 0 00346978 take 0 0017824,
8. *From 133 63925 take 0834245
#9. Ffom 46 3269 take 39-8285.
20. From,639°82 take 499 34567.

Fmt’!he value of—
11e 8 837° 3208 ; 748 x 0-025.
*12. 530 8x 14™3; 14 44 x0-0133.
13, 6473 x 3457 ; 79680 x 040058
14, 98 0076 ; 230 98 x #6702. »
45, 752 006830002 ; 3500 x 0:0038. *
P. 57x1805; 0 x 1 808,
17, 092475 x 0 64; 0-002475 x 640.
18,4 0:0079% 0079 ; 79 x T98e, *
{19. 54 6 0 00063 ; 00546 x 63.
20. G 0037509609 - 0 000385 % 9 6

21, 0-3437 x 0%38. . 26, 42x0024%002.
22. 5473 x 062. 27. 5638 0°36 x 0°005.
23, 6'384 x 19°7p. 28. 3'9x 039 x 00030,

24. 3974 x 6 838, 99, 869 x 6:5X 0038,
25, 4 8375 x 0-00064. ¥ 80. 3434 x 0034 x 3400,

Note.—The second answeis of 16 to 20 should B obtained from the first
. wzthgut workingg
. 83. Diwision: >
‘We have already seén that a decimal fraction such as 6834
» 1gay be oxpfsfed m Fulgar fractdy form by refgoviyg éhe poing
and adding s % desominator the power ®f !;en, denoted by the
. . . v 68 6834 '
nuinbér of decimal fjgutes; in this ©253 768 * {000 If this
fractian.be multiptied by 108 or 1000, the result is a whole number.
84. A question dn division, wheéther decimal or otherwise,
may alwdys be expresseds 18 o fractiondl form, the divisor being
the desfSminator. As 8 fraction is not alteved in value if we
maltiply bogh®nulferator apd denominator by, the sene number,
it will be found gdvantageous in divimon of ‘decitnals®to multiply
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W G .
both divisor and dividend by the lowest power of ten, w!:gch Will
make the divisor a whole number. Then, addpting the 'method
of §§ 10 and 14, and writing the answer as dlirected thers, the*
decimal point of the quotient will be, in short division below,
in long division above, the decimal point of: the dividewd.

Exdaples—
(i.) Divide 64'818 by 4. (vi.) Divid's C-t38148 by 897, ¢
4 w- Proceeding ag above_and multipl
160795 ing by 108 gives 13-8145 by 3947.
(ii.) Djvide 736191 by 300 061
a(short division). ﬂé-l 8
800) 736191 R4 1:‘81;5
245397 19735
(iii) Divide 9219 by 20012, c
*0012 ) 9-219
¢ or 12792150 TR )
. ¢ Taesss (vii.) Divide 34k by 0-0037.
(iv.) Divide 53816 by 82, Multiplying ¥y 20¢ we get
et I L
;4 S : B3 babt
8 %2%75 87 ) 8450000°
(v.) Divide 43°6009% by 6'834. —
This may be expressel{us 42::3292 ':!_0— .
Multiplying numerator an dgno- 1_?_9_‘*(
. 4360092 «
mmstlor Iy 10** we get Y ] 1_2(_)_ ,
" £-38 00
6834 ) 4360082 by
) i
54672 120

R U . 1 ﬁ 1 ‘
. * For multipkcation of numbers by powers of tenm, see °‘Mental
Arithmetic,” §9. : + %‘L. §%5. .

(4

€ . . S

34a. It will, be fourdd advantagevup, especially in connection
with approximations, to adopt in division of decimals ‘. method
similar to ihut with integers (sge Division, §em1 ; “Maltiplication,
§ 82). The first figure in the answer is written jn ite value place
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at once #Thus inothe above examples we obtain the place of, the
first ﬁgure of the afdgwer as follows :—
(1) 43 units divided by 6 units giye 7 (6) units

(1. 13 hunjredths divided by 3atend give 4 (3) ‘thousandths.
(i8.)"34 tens dwided by 3 thousandths give 11 (9) ten-thousands.

Reflrence to § 33 wxlﬂilowﬂww these 1esults are obtaned , the workufg
woul(l then be w’xtten down—

? (vg * al (vii) 93243-343
* " 6834 54360092 00037 345
- Toseen 120
. 25969 o
[ ]
. 54672, . L
* 120
00035 %0 -
(vi.) 3047 3138;45 160
,19735 , % I .
-

* Examples 10.. -
Divide, using sifort division where possible—

*1 02107208 by ,4:206° 21, 173889 by 00417; O 173389 by
2. 3626 by ®0-00259. |+ 417,
3. 4068 by 00018 |22, 17969 by 7f956; 17989 by
4 73776 by 0024, 071956,
5 904878 by 3867 23, 320°875 by 4874; 0°0329875 by
46 0002 by 16. 437600, o

. 365248 hy 90125, 24. 274104 by 846 ; 2741040 by
8 4621 Ly 037, o |*® 0:000846.

9. 721 by  0:0729. 25. Mulaiply 002475 by 64 and
10. 37 07 24 ‘by 908 divide the result by 0°000125,
11. 268975 © by 0036267 | 26, Multiply 3-456® by <0-006543
12. 4206969 . 23 and divide vhg product by
l-;! 0749265 'b * 003585, *Q0727.
A ® 756 by 00108, | 27. Multiply =16:38 by ® 000647
00015 by 0003125 and divid¢ the product by
16, o143 05 3% S411.
17. 359464 28, Mulugls 00037 by 0646 and
» 18. ,40804 by ‘0-0202. divide the result by 00043.
19, "80223 by 02067 ; 80323 by | 29, Ml Xg 3825 by 684 and
¢ 2057, . ; divide*the result ky 0 Go76.

20. 1121%)’1 o00s34; 118%4 | 30, Multl(i)ly 4738 by 676 and
." divide the result y 000927,

Note —The sooond answers of 19 to 24 should be obtained from the first
without working.
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35. When in a decimal fraction a digit or set of digits recurs,
the fraction is called a Repeatihg, Recurritg, Or OCirculating
Decimal, e.g. in the example (jii.) § 34, the decimal portien of
the quotient, if continued, would e *243243243243 . . . ., . .
Such results are abbreviated by placing a dot“.above tHe adigit
tuat recurs, if there is only one, or a dot ‘*hove the first ard last
digits of a recurring set. Thus *6 is writfen for ;666 . . .c. . .
and as in (iii) § 34, 443 for 243243 . .., ' When all the
digits of the fractional part recur, the fractjon is called a Pufe
Recurring Decimal ; when one or more digits dof not recur, e.g.

0-683; 36-35427, it is called a Mixed Recurring Der ima.
(=

36. Conversion of R.curring Decixguls to Vigar Fractions —
¥ . . K
Pure recurring Jecimals are converted intp vulgar fractions by
making the repeating digit or digits the numerftor, and putting
for denominafor as many nines as fhere are n peatip; digits,
thus :—’ Lo
‘ ( *6 becomes §=4.¢
243, Hi=¢

! 3

87, When the fraction is a ymixed recur-ing decimal, or whén
we wish to cornveit a whole number as well as fraction into an
improper fraction, neglecting the decimal point, we first subtract
from the entire rumber a n mber made up of all the digits whick
do not repeat, asfd take the result as numerator. The denominato:
is made up by taking as many 9’s as thereare igits in the recur.
ring portion, followed Ly as many 0’s as thery are digits in ‘the
nonzrecurring portion of the fraction. ’

Exazaple— ¢ ' . ) -
(1) Reduce 0683 ¢s a vudgar | (1) Bapress 44-35427 as a vulgar frection.
Sraction. ' (@) asa mxed number.
. 85427 - 35 = 35392 = aumerator. c
683 — 6= 677 =numéiator. 99900 =denominator
—_ H [
990 =denominator, .-, 36 35127 = 36303%%
. oadd. 677 ¢ 98800
L =990’ (5)‘axan im(proper fractida.
3695427 - 3635 = 363176\ numierator,
5 ¢ e =denominator
\ 3031792
. 3etwuf=.--~"m .
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Examples 11.
‘1 Express 0 8 03(), 34 0-683 as vulgar fractions, in lowest terms.

23 » ot 782 o 93 , 53;5% as vulgar fractions, » ,
S.° o 6.3 18 6 43 37 as mixed numbers, w
4e , 3648 5@1, 96:376 as improper fractions, w ®
L ) 382432 0-54%1, 0-37279 as vulgar ixa.cmous, »
;6 ' 1&88? 453 976 835 3927 as mixed numbers, ,,
R ‘34 548, 19° 3827, 673834 as improper fractions,,, .,

38. ©on rsxon of ¥ulgar into Decimal Fractions :— .
We havé%een aboye how a decimal fraction is converted into
,y 8 vi gar frqction. To cepvert a vulgar fraction into_a decimal,
* the Rule is :— . 1 .
- Divide the nﬁmerator by the denomiator, "fhxmg O’s as required.

If the dlmswnﬁs & erformiedsas directed in 8§ 10, 12 ) 34, there should be
10 dxﬁic lty regarfing the Positiona® the decimal pomt .

Examplee— °* * o | . ® . .
(i) Convert ¥ into & decimal (iiJ Convert $13 into a decimal
Sracggon. o Jraction.
° 782421875
8)3:000 ' 518 ) 375:00 *
375 .-l—g 60
v j=0sms 1240
2160
o Note.—When the dxvmor is undef 1120
13, or ®n Qe brokSn up into 2 or 3 960
facbo)r;, us ;,l;orthdx !l(i)n, § 12; 94480
su ’s tilb the division ster- 3
mi%l;.tes or has been carried&s far * 3810
as desired. " $Hg=0" 732!2;875 2560
o
Examples 12.
* Jonwert dnto vulgar fractions— . .
1. 1328, . “8-832. 7. 4806 10, 0148,
« &3, 8376 178. 8. #83. 11. 4'808.
3 0’07 6.,00 005. 9, 36'904. 12. 0°0006.
O‘onvert ingg decimal fractio— te ®
13. v l;* 9. 4fy. 22, 1iilr
14 44 ‘Hi ¢ '30~ 1943 . 23§}

15. 16 A 18 2L e X e .
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Examples 12a.

1 Find the sum of 5}, § of 3}, and %

2. Find the sum of }, %, §, and L

8. Simplify 3%+ g +26§ +5§3¢+ 204y,

4. Which is the greater A32 or 8, and by how Huch ?¢

@ 5. From 15} take the sum of 2§, 3, 55

8. If 33 are cut irom a pole, afid then % of the r¢mamder, 'what
fraction of the pole is left?

7. From § of 1} take } of 2.

8. A shipowner possessed 3 of a ship, sold 3 of his“share ¢ B, who
again sld % of his sFare to C what part of the ship djd C tny?

9. What fraction added to the sum of lg, 4§, and" # will make 5,
total of 15

10, Thres men ogvned a ship. The ﬁrat. owned § of it, afid the.'
second }. What fraction did the third man own? e

11. How much greater than 32 is the fracuion got by mcreasmg this
numerator and denominator by %},

12., What must be added to 3+1+3+3 to m;ﬂ\e aity ‘

13. What number subiacted from 41} feaVes 1937

14. Find the least fraction whlch addedeto the %'um of 4, & and
$2 shall make the result arr integer. ©

15. A boy cut away } of a stickand found that } of the remamder
measured 4§ inchés. How long was the stick ?

16. Which is the greater } of 4 or § of 5, ard by how much }

17. If I pay afvay } of my money, then % of what remains, and
then } of what st#§ remains, what fraction of the whole will be left ?

18, A man has § of an estate, he giyes his fon Jrﬂoi his s‘1are, what
portion of the estate has he then left?

19. 2 man travels } of his journey rou.d, by s€a, and then
320 rules by rail. Find the tota lexxgth o hif j JOU!‘DQ\ ‘

20. One-ninth of a number added to, one-seventh of the same
numbsyr maker 96; find the number. e e

21. A® man left #alf his property’ to Bjs wife, one-third of the
remainder to his ellest son, and the rest to be divided equally among
five younger ¢hildren, each of whom gat £600 How much did the
wife get ?

22. A person pays awgy } of his money, tifen } of the ramainder, .
and then }p:f what? nzw ;ex?m%s What frazilon ofﬁus ong;nal mo ne}:
has he left$, .

23d Divide the sum of the fractions ? and ,46 by tl‘nc . product of

24. Divide the product of 24 and 2§ by the d: ﬂ’ereﬁ'oe of 23 and 8}.
28, Wauat number multiplied by 22 of yé produces 8} of $ ¢
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26. ¥ind the product of the sum and difference of 5} and 5}

« o 27, Exprels thy fractions %, 3¢, rff with the same numerator,
and tien arrange them in ascending order of magnitude.

28, Whay, fraction multiplied®by 3} of 4 produces 23 of 4 ?

20, Three Persons hdving £13}, £23, £73 subscribe respectively
v, & £ of their morg. ;V at is their total gubscription ?

430. Simplify (i.) @} +13) <+ (b —%)
o PG AVARY
® 31. Divide the eum of }, }, and } by the sum of §, }, and }.
* 82, From e picle gf rope 25 feet long, as many pieces as possible
2? feet dong gre cut. How many pieces are obtained, and wha} fraction
of the origigal length remains?

83. From the prodtictef 7§ and 87 tafe their difference.

84, Mulliply together the sum, differcnce, and produc} of 3 and §.
. 35. Into how many parts has § of an estdte been divided it each
part is 5 of the whole estgte ? N .

36" @implfty ¢ of 51 »87 of § x4 of 14 o

37. What guantity multiplied by § will make %1 *

38. A%man’ left"£2460 to be divided antong his four sdns. The
eldest has % 5 tite secgnd § of T of 3§ ; the third } of {. How much
money had thq youngest ? o

39. Divide unity by g%%'

3

40. Find the valug of (3.+1) - 3+ +G+#)

41. Simplify 93 -58;+62,. o

42, Simplify 3+8.8-%

PO,

43s Find thgevalue of % of £1+44 of a gyinea+ 5% of a crown - 2§
of a florin® . °

44. Whatdractior® multjplied by £ of 1} of 1} wijl produce®l ?

[
45. Simpnf.v.;}t:‘nlfgt x {1 - y5)+§.0of 4-3.
. ( e
%6, A {u‘son %aid dway % of the content®of his {:urée, and was

obbed of % of the remainder. If he had still £8, 15s. left, how much
ad dhe &t first ? .

° [}

47. Find the va.lue'of 5 of £5, 17s. 2 $ o” £8, 25 9d.+14 of
£, 7s. ¥ s
* 48, What is the valle 9f'§2t 3 : g*; i gtf £5, 8a. o peargst penny.

49, 'Pw‘? pergong, share an estate equally. One sells § of his share
to the other. owignt fhare of the whole estate has each no got ?

50. One-fifth of an estate was sold to A, § to B, apd § of the

 remainder to C, who pai £714. Find the value of A’s share.
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3¢. G.0.M. and L.O.M. of Fractions :—

The Greatest Common Measure and Least"Common Meultiple
of Decimal Fractions are obtained in the same way as those of
whole numbers Sﬁ 15, 28). Specfal methods, ho'wﬁvef, reqVire
to he used for vulgar fractions.

40. G.0.M. of Vulgar Fractions —

Since the G C.M. is the Greatest Fractiorr which can diridé
each of the given fractions without a remaipder, it & necessary
express -the fractions with a common denomina tRe least
common denominator being the most suitable. HaWing done so,
we have then to find the G.C.M. of the ntimerator®of the obtgined
fractions. E‘he G.C.M. of the fractions is this G.C.M. as numerator
and the L.C.M. as denominafor. The Rule for fin®ng the G.C.M.
of fract%ons is therefore :—

Take, the G.C.M. of the numerators and the L.C.H. of the deno-
minators, and the fractien o0 obtained is the G.(J.Bg. of tife fractions
given, . .

Example—Find the G Meor §, 3,8, ¢
G.C.M. of numerators =,2 . adw_ 2
L.C.M.%f denominators=45 "~ @ d'm'—iﬁ

41. L.O.M. of Vulgar Fractions :—

The L.CM. i the Least Fraction or number that can be
divided without a remainder byseagh of the fractions. The
denominator of the frzctien must therefore be %mch, thateit is a
factor_of® each of the denominators given,,i.e. Wwe réquire the
G.C.M. of the denoxpiﬁators. The nWnerator must® be such-that
it can be divided by each of the numeratom, j.e. we require the
L.C.MY of the'numerators, We then obtain the Rule for finding
the L.C.M. of vulgpfractions :— o

; Take the LL M. of the numerators and the G.C.M. of the dend-
minators, apd the fractioff so obtained is the ]!.C.}I. of the fractions.

.

L4

Example—Find the LC.M. of g, §, 3.

¢ LG.M of numerators =8 ° ¢¢ _8 ’g‘
G.OM. of denominators=3  °° L(i.ﬂ..—g R,
€ ¢ [ °, .
To find the G.C.M. and L.C.M. of mixed mumhers reduce ta
imnroper fractions, and proceed as above, -
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Examples 13.
Find i1 G.C.M. and L.C.M. of—

Lhob e, b 1im B0 9 h At
2h M A |, 6 i 10. & f, 3.
3% 4 [ Tedn 38 A5 11 4, 23, 1%

%~ F, 123'58: i{' 8. %?" IV'Y’ {&%. 12. 3%: 5‘?, 41’1’-

:. X —APPROXIMATIONS. .

42. In man} calculafions connected® with businesy and with
practical work of eyery kind the results are ot requirdd, and, in
most cases, are “not gorrect, beyond aecertar« number of ﬁgures.
It is, thgrefors, ngeessary Jo ado%gmethods where; with the least
amount of calqulation, the resul®*will be correct to the requxred
number ofefigufes. ® o ,

43. Althouglr in the majority of cas:eq approxlmatlons are re-

uired in conngetion with decimals, 1t ignot necessary they should
%e confined to themm Professop Perry, in his course of Lectures
on Practical Mathematics, calls attention to the #buse of figures in
this connection. ¢ Ip a leading newspaper a few days ago I saw
the indicated horse-power of a masine enginesqupted as 3562-74
horse-power. Well, it is very probable that th$s measurement is
in error at least*b plr cent., That is, the person who made the
measumments agel calculations is not gme whether the answer
might not®be 3700 or 3400, and he pretends that the 1t figure
has a meaning I am sorgy to say that many mivleading figures
of this kind are publighed in the best books written on the steam-
engive, . . . When I was at school* the mean distdhice from the

earth to the sun was sfated as 95,142,357 nMes. I wonder why
flu'longs and inches were not mentioned. The best knowledge we
now hav® of this distange i8 that it is not @eator timn 93 nor less
than 92} millions of. rﬁ

%44 In order to state the degree of accumcy required in a
calculation,. we introdfice thesidea of Sighificant Figures, The
number of mgnificant ﬂgures is the number of figures which are
oonsxderea corrpet ; 0 4058, 4058000, 004038, 4058 23:00, and
2300 maj be® taken as ‘exatples’ of numbers correct to four
sxgmﬁev.nt figupes,
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4. Making Allowances. If the first five figurel of the
number 6834593 are known to be correct,ebut there ig some
doubt about the 93, then instead of 6834593 we may write
6834600, which is the number cosrect to. five significant figures.
It would be incorrect to write 6834500, becauce,'a value of*the
laSt two figures being 93, it is quite pvidegt that the number is
nearer 6834600 than 68‘34500 In making allowances we tHere-
fore add one to the last of the significant figurés trthe first of‘thr

remaining figures is 6 or above 5. . R <.
Example—0683746 becomes 0°68375 when correot to 5 signglicant™igures.
” ” 06837 9 » 4 L ”
» ” rs 0'684 ” [ Y ” « 3 @ » ”
ﬁ ” » 068 » » 2 L) ¢
- c

46. Approximat.ons ir Addition and Subtiction :—

The method to be adopted Ip such cgsgs will he best ungerstood
by cons1d'ermg an example and “working it out ent.tre and $hen,
makmg use of the principle of § 45, find the dnswdr coxrect to the
given number of sigmficant figures.

Example—(i) Add togethir cor- ' 638479
rrct to four gignificant figures ? 435832
638379, 455-832, 038642, 038642
87695, 73:3071, 4:6325. 8'7635

78 3071

Worked out com'l.'.lete we have— 46325

' 8876542
o «

47. (Taking only thé first 53'8 (
four ‘figures and making allow- 4308
ances, § 46, we have— 88

‘o783
¢ 46
586°7
4 <

48. The first ansvger, how- 68:84
ever, is nearer 586'8 than 5867, 435'83
so it will generally ¥e found 039

Ble to work f 8Tt
agvisable to work to a figure !
73:31em

e than the required correct- c
& en we have— < 586"

5868
Em——

e
P 4
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49. Throm jhe Rbove, it will be seen that when an answer is
fequiredl to a certais number of significant figures it is better to
work for one more than the rgquired number of
figudeg, using ghe prisgiple ©f § 456, and then 8392 5

striking off the‘extra ﬁgure from the result thus— gggi g
(¥.) Add together, #rrect® to Joe significant figures, 168926

. 839,27 ; 683,423 ; 392,473 ; 1,689,267 ; 2,005,638 ; 20056 | 4

e’ 736,927-'335 924. N 73693

* Xlthough jn this answer the required significant 8359 = 2
fizures are ESZQ, t¥®e sum is not 71829 hut _Z_l_fﬁ_
7182900. e must be taken in such examples to 7182900
complete the number by gdding the necessary 0’s.
is can®be done by adding the 0’s*required in tl‘ first lim-,

or by writing the decimal point in its place .

50, If theanswef ig*todbe correct toa certaln number of decimal
figures, > etho prmdple is the samg® instead of counting from the
extreme left-hahd ﬁguge, we count from the Jfirst decimal “place.

- ° Example 14-
oAdd together—e *

1. 3:35, 308, 24286, 18 385, 12954 correct to 4 gignificant, figures
i 2. 48048, 101" 645, 549, 13-913, 85°693 correct to 4 siguificant
igures.
3. 6172, 22630, 17283 11404, 234375 correct tows significant figures
4. 106 5918 0 4206969 0-00001: 28, 1:173, 2400 G cotrect to 6 signifi-
cant figures.
v * 5. 1250480, 1135 597297!, 88867, (’98()38 correct to 3 significant
(1gures
6. 16 0;90 35713853, ]5 2860, 68821 00896 "4 3073 !orrect to
4 significant flg‘ureq
7. 82541, 46 3o]8 o 3ldG 1-4507, 12 73587 mnegt to 4 mgmﬁcant
ures. Y]
s B. 012514, 0 0~W7 4" 3228 00073, 1 5629 0 70554 correct™o 3 signi-
ficant figures.
* * 0, 5317519, 081929, 001{)7 1-69598, 43 75358 corrget to 4 signifi-
cant figures,
« - J10. 1896, 6797, %9, 7 913, 34767, 90 317 9647 correct to 6 signi-
ficant ﬁgures
1L Taaans, s, Vagrg1e, 796875, 8492 corract fo 2edecimal
°places.
I:I%Z 29"44335 O 14321675, 206 10347 26'49976 correct tg 4 declmal
Pplaces.
13. 312- 357 16857, 4§16, 0° 736 2047, 6397748 correct o 5 decimal
.'le
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149 90°685518, 97163055, 103°640592, 10-30517 16193847 correct
to 4 decimal places. S .

15. 0463827, 00392456, 09387275, 096751376, b5€%34269,
09873746 correct to 5 decimal places. |

. Examples 1§.

Find the difference between—  *
1. 78364 and “ 3-8375 correct to3 sigutificant digures
2. 394765 , 3458327 , 4! y €
3. 64:3926 , 832569 ,, ' 3" ' »
4 3456834 , 83755 w 4, ¢ .,
5. 695 . 983724 , 4 e,
/8, 38279635 , 823725 b ¢ ‘2 decimal p]a,«.es
7. 446 o 3734 » 4 significaitt figurés,

637 ', 843 " 5¢ o, ”

9. 34563 ,, 63816 L. 4,
10, 233926 , 8373, 0 5 ¢ ‘.
‘11 683924 ,, 093265 ., 3 decinful places. -
/12, 397356 , wuasd247 5, Y,

51. Approximation in. MultipKcation L
We chall again take an example and treat it in a similar way
as the example in addition.

Example—(i.) thzpl_/ 68:347-by 045369 correct lo 5 significant figwres.

68°847
- . ked . 45369
his example wor out complete !
by,the met;hodp of § 6 would be— r 1 ﬁ?g]
. ‘This gtves as thé result, correct toe ’ gfg 3%2
significant pgures, 31008 (§ 45). ° 61 /5123

| —

3To0ss [B0ss , .
52. Adopting ‘the principle of §§ 45-48, and obtmmng only

the figures which are qecessary, .. tHose,

on the left of the line’in the above work- .  88:347

ing, we have— 045302

al
- S5 ES b 0O
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53. Pu pérforming multiplication by the contracted mqthod,
it,is negessary*to pRy attention to the following Rules :—

1. Take as many figures in the multiplicand as you wish correct
figures in the answer. Jf the product of the first significant figures
in th¢ myltipheind and ‘multiplier is less than ten, an extra figure
mustebe taken. od °

8. If there is not #suffiflent number of figures in the multiplicand
add 0's to meke up the number. If thege are more than requized,
strike off the suMflu} figures. Count from the left.

» - After mpltiplying by any figure of the multiplier, strike out
the righj-hand figure *f the remamning multiplicand before multi-
plying by thénext. .

» 4, Alway®®begin with the left-hand figure of the multiplier, and
multiply the.ﬁgl!re last sttuck out to find a carrywng figyge, applying
the principle of § 45. .

. b. The decimgl point is obtained as directed in § 32. In the above
example 7 thousandthsemyltiplied by % tenths giyes 28 ten-thou-
S&lldfigb . ° .0 ‘0 [}

B4. When ®%the gnswer is required to a certain nugber of
decimal places l‘;elgm °tite multiplicatiogs s8 that the first figure
of the workitg has @ value one place smaller than the places
eequired. In®example (ifi.) Below, ti® 7 tens must multiply a
figure in the hundrtd-thousandéhs place to give a resulé in the
ten-thousandths place which is a value one place smaller than
the place required ¢ (thousandths). In an example such as
123-4567 by 0-006824 to three decimfial plates, t’ge first figure of the
multiplier (6 thousangths) would be multipliedanto a figure in the
tenths place in order to giveea msult in the ten-thousandths place.
The rethaiging Sfres 567 would be struck off and the first product
would be 6 x1, with a carrying figure of 3 added, alld ghe 7
obtained woul8l be placed ja*the ten-thousandths phce.

56. The follogrind examples haye been selecba% to shqw the
b4 L

#pplication of thege rulgh:— »
_ Exa.ml.)lol—- . EREIEL Rde 5.
(1) Multiply 6830548y ~ ____ °19%4 o .
o 7864 correct to 4 478717% Rule 4 and § 32.
amfﬂm'ﬁwre.a- 20;3 g . (
0 4
Rules *1 and 2 givesoo * 3|7
- OSSR T804, 0037 000000 § 45.

v %03t 108,
(The complete answer is 5038637256.)
7 not 6, Yschuse 36 counts as 40 (§ 46).
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(ii.)o Multiply 1688 by 005478 (iil.) Multiply 683954 By 73'64 to
correct to 5 significant figures. 3 dogimal places, ¢ -
; . « In this example the first. multi-
Rules 1 ang.gﬁﬁx;; 16°3800 Yier is Jr tens ;Pig owder to get ¢en-
' thousand::hs (4hdee&ma:1l ll:guresa tv}:e
- . must mu undred-thousandths
18.322?3 ' Rule 3. by tels. t‘r"‘lﬂl{,e hundred-thousapdth
—_— figure in the mullipéicand is the 4
8190010 ¢ (§ 54). P . e
sl SR
4 68 [ A e 3.
L1810 Mﬂ -
*89730 Rule 5. 478 7678
4103{7
2736
S0z 6
% "
Examples 16
Multiply— .
1, 6443824 by 39534  comrect to b sighificant figures.
2. 83706 “ by 40837 N 5 ” N
3. 736924 by 6837 » 5 . "
4. 8247  Hy 839245, » 5 » »
5. 726309 Lby 54387, ”» 4 ” 5
6. 837263 ‘oy 80706 ” 4 ., ”
7. 3564326 by. 30807 y & 4 ’ ”
8. 726952 by «63825 ” 4 e y &
9. 693076 by 47879 - neagest terf millions.
10, 524327 ¢« by ‘63825 , @ mnearest millon.
11, 738560 by 83724 » ¢ neapest ten millions.
12, 345:37(° Dby 37354« » earest ¢ex.
13. 78442 Ly 47638 ” gsigniﬁcant figures.
14. 34837 (by 498056 ” 5 ” ”
15. 633345 by 8327 w e O » .
16. 68323 by ¢ 6785 ” «© o, ”
17. 70836 by 006347 4 e, -
18. 83675 by 000487 4 9 »
19. 689456, by | 0875 o o .
20. 345678 by 06382 » ¢ ° nearest unit. g
. 21, 247384 by 000357 ,, 4 fignificant figures.
22, 685607 by 00045€¢ 4 n 2C oy
.23, 000347 by 008587 3, »
u 0049 by 0087634 " Lo & ” e ”
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'5561

Multiply-
, 2., 63825
26.° 84724 by 3825
1. 638% _ by 4583 o
98) 94637+ by 38025
X29, 718925  hge 63924
%. 45837 Ly 00037 °
81. 769567 ehy 00894
) 82. 3273 by 0080507
33, , 000327 hy® 000895
3. 0'?2447 by 0089327
85, 763249 bye 0,93256
M. 03276925 by 0836271

87, 4375, eby 134525
88. 13428725 ley 07392
30.°827:958 o by 1343
©. 693} py 314159
41. To6532, by 079032
42, 445192 by 0022462
4. T71dse Ey 38763
4, 237i8 y 584 ¢
45, 1946160 by 94'658
46, 753912 by 08437

56. Approximation in Division :—

38

by 49324 correct to 3 decimal places,

3
3
3

»

”

»

,&-.A w

[ ]
- L Ov Ot O e
®

umts place
. »
”»
® pearest million.
3 decimal places, *
2
4

»
”»

”

L]

”
L]

« We shall illdstrafe this y aworking out an example complete,
and then ﬁgdmg the figures unnecessary,forethe spproxlmatxnt‘

Exa.mple—-l)tyds 6841775000 Qy 73452 correct ta 4 signifigant ﬁgum’

This exampl; wmkeﬁgl oute® :01;1-
lete to 4 signifigang dighres of the
guotgent by grtlheg ]rgethod sof § 10
gives ¢

93146 =953150

73452) 6841776000  , °
28100(5_ (oot
1078100 4 sig:-
“339/380 pifcery
. Toj5720
0 .

To obtaime the auswer’correct to
4 significaut ﬁg-uhs with the least
dble working, Wk omsit 31l the
gures on th gh!: of the line and
make use of t pnnclples of §§ 46
end 48.
. 98146=93150
T343Y ) 6841783000
23110
1072 *
389

[ ]
45 3
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57. In performing division by the contracted “ mettiod it is
necessary to pay attention to the following Kules:— , .

1. Find the position of the first figure in fhe quotien} (see § 34a).
¢ g

2. Take one more figure in the divisor (adding V's if “hecegsary)
thhn is required in the quotient. In the qase ¢%significant ﬁﬁures.‘this
is obtained direct from the example,"in decimal places fyppm No. 1. |
‘

B 3
3. Find the number of figures of the dividend ‘x"equired for the
first multiplication and strike off from the divider.d the surplus figutes
(or add 0's if fewer figures), making the necesdiry correcticns (§ 45).

4. Continue the division, but always strike off one fig ure from the«
right of the divisor before gbtaining a new igure 1n the quotient,,

5 In m iltiplying Hy each figure of the quotient, first multiply the ’
figure of the dividend last struck off to obtgin a' carrying figure,
applying the principle of § 46. -

58. 'When the answaz is required to & certain Bumber of
decimal figures, find the position of the firrt figure of the answer
(see § 34a). From this, as ertain tHs nuinber of figutres required to
make the answer correct to the required number of decimals, and
proceed as above. ’

59. The follow’iang examples have been selected to show the
application of these rules :—

ExampXs—
(i.) Divide 128456789 by 683 to |  (ii.) Divide 378 by 647538 to 3
o4 significeiat figures. . significant figures.
This becomes 12345630 by 68:300. | This Brcomes 378 by 647548,
Rule 2. ¢ Raule 2.

[} [3 ¢
Rule4. ¢  0°0005887=0°000884

. " 180'7§=780'8.
Rule 4. 6§08 ) 123457988 Ryle 3. 6AXN44 ) $78:00 . . Rules.
bk Y
Y 243
39 TP
] SN

s
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(iii.) "Disede 6-374,by 497 20 38 (iv.) Divide 30'8073 by 63827 to0 5
. decrmad, figures. decrmal places. L
.(34u)%ives 1 unit a8 first figure in (§ 34a). This gives (5) four-hun-
uotient, and the answer has there-s| dredths as the first figure in quotient.
foreq te bo cofieab to 4 Hgnificar®, | The answer has therefore to be cor-
figures. We hdve 6:374-+4:9700. | rect to 4 significant figures. We
Rule . o have 30'8073-638-27. Rule 2. ,
. : rassk=1383. . 0:04826¥ = 0-04827.
Rul®4, 4Q708$@3&40 . Rule 8. | Rule4.s 638-27)30°8073 Rule 3.
) —
1440 5 2765
e fulditel
4100 1703
124. 427
25 4‘
"o
Examples 17.
Divide— . o* .
1. 683427° gy 47 correct to 3 significant figures,
2. 543894 by *327¢ . 3 » »
3. 8924736 * by 499 , »o o4 I
4, 83456729 by 6834 o VY, »
b, 493672549 ¢ by 7386 » 4 " "
6. 83765438 Ly 4937 ¢+, 4°* ., ”
7. 392568375 , by 9386 »  negdrest ten.
8. 7956493 by 347 e » »  hundred.
‘0. '§38369247 by 20676 o ¢ "
10. 589347836 « by 6925 ” , ten. ®
1. ofs4s by ° 37 » . 3eignficant figules
12. 4378, *by 14763, 3 »
13, 824-72§ Zy 829 } « ®
v14, 768375 Y 068725 |, ° » »
15 3847264 by , 00478 , 4 ” »
16. 935683 by 168374 , 5 % ”
17 3973854 by 83763567 5 " ”
18, 49368327 by 567863976 i ) » »
19. _833 byee 85186  , " 5 .,
200 495787 by 007654 ,  mearest tenth.
L 'Y .
21 489876 ° by g83d » tensthousandth,
92 4956733 by 186ded »  hundredth,
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Divide—
‘93, 43876 by 6327 correct to 3 gecimal places
24 926475 by 8653

25. 246837 by 18624, .

” ”

p @ ’

<
A w

26. 9349266 by 37637 NP
« 27. 857637 by 296834 , % "
928, 25663 by 3141202 , i, ¢,
29. 93'9382 by ! 8'63§54 ” 0 (. %
30. 3677546 by 86635 , B, .
3L 1 by 314169, et L, ¢,
82 683759 by 49372 , 3 ., €
83, 00843765by 00038428, 2 , ‘O,

34, , 000001 by 214169265 .¢ 10 & . .
- 35. dmd the reciprocal of 1-27628156 correcy to 7 decimal places,

36. » o, o 162889463 , 7 "
33— n‘. ) 1;10872 : ' » o« 5t ("
38. « ” » 4415063 n 7 » !
39" Find a decimagl within ypgpgpof g ¢ ¢ © ¢

40. Find to nearest teh-thousandth 4:3--6'7. ¢

60. IMethod ¢f Prediction :—

The student will often find it necessary ‘to obtain an answer
correct to a cervain number of decimals, when the working-out
of the problem m&y involve both multiplication and division.
Such questions are to be found ifs Simple Intepest (§§214-215%
especially, As the fifial answer is to be correct, toea certain
numbgr of figures, it i§ necessary that we should know to how
many figures the intermediate steps ifinst be obtained. In all
such cases it infudvisable to tetain the extrh figuse required by
§48, it alf but' the figal result. T . o

61. In questions producing an answer in money it js often
% necessary tv fidd the result correct to 3 or & decimal places. The
following rules have been drawn up to suit such a guestign
involving a multiplicatlrn' followed by a djvision. They may
easily extended to more lnvolved questigns. '(§64.) *
62. In order to determine the degree gf, coprectnesh of the

multiplicatfon, 1st. Find the place walue of the ‘st figure of
the multiplication. This is obtained by, multiplying the first

2

4
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figures i& multiplicand and multiplier (excluding 0’s). Care, must
Jbe taken when thiy product is less than 10, and in all cases the
carrying figure should be allowed for (§53).

«2nd. Frgm this valpe andgthe value of the first figure of the
divisdr find the' value of the first figure of the quotient. Make
allowances when thenais any doubt of the first figure being greeder
that the firsts figure of the prodact.

. *3rd. Galéulpkes the number of signtficant figures required in

qpotjent, One mYre than this is number of significant figures

vequired in_prbduct. e
‘e

63. Exayfles—

L]
o (i) 638:45% 4-3072--88 6304 (o 3 places of decimals.

1. First figure of product in thousands place 8 hundmd‘ by 4 amte
give 2 thousands-#24 hundreds). . .

2. Kirst figure of auo}ieﬂt in ten place (24 hundreds by 8 tens gnie
Btcn.s).‘ Lhy » et ..P ’c
3. Numper o? siguiﬁ‘gan’c figure in quotient is five (tens pliwge with 3
decimal gives 5)—york for 8 -

635450 33'5654 = 33°565

__4:3072 8Y§RAY ) 2807-392
2553 800 "mo
191 535 21
57 460 47 292
4 469 <5 472
—.__1._2—8 454
2307392 ~36
072 38

Se

L)
(55.) 86392 x 0°03745-+83-46 to 5 places of dectmals,
LJ
First figure of produck—units place’
2. Firat figure of*quotidht—hnndredths place.
+ 3. Therefore quotient to contain 4 significant figutes—work for 5.
. . ° ]

364 ,  016329=0-01633
903ids 8340 ) 136288
« 109176 52828
26474 —2—5‘
e 1458 2152
- 9°%182 248

136288 !
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64. This principle may be extended to any number of ‘multi-
plications and divisions. When the answer ig required to. signifi-
cant ﬁgures, the number of figures required in each prod'uct and
quotient can easily be found by the rules given in the noter of
§ 62. In all continued work it is a.dvmable to perform the inultl-
phications before the divisions.

Examples 18.
Find— at
1. 68374 83526+ 38546 correct to 3 decin.al places.
2. 946874 x 2839+ 86347 I PR

8. 385'3926 x 1368 .~ 39827 w3,
13,7364

\

X
X
X
4 X 7825+ 46386 »
5. 25639 x 94637+ 09247 "
6 X
X
X

e

. 58738 ¥739< 8638 "
7.¢345°6824 H68 + 77089 »
8. 8536834 6825+ 33644 "
9. 736926 x 3493 -+ 483725
10. 387" 39276>< 767 — 6760908 -
11, 44'82639x 859 = 5683 o
12. 397 63256 x 3976 - 89-345b "
13. 7362897 % 43-685+-367'63¢47 "
14. 486'6352 x 376'68 --695'82476  ,,

-

-
<
ey

-

SQrtCtSTTT RO W W W

-
“
‘

XI—TABLES OF ERITISH WEIGHTS ' .
< ¢ .

AND MEASURES. .

<

Avoirdupois Weight. -

16 drams (Jrs) = i ounce (oz.)
180z . - .+ 1 pound (Ib.)
, 141bs. . ? = 1 stone (st.)
2 sts. _ 1 te
28 Ibs. i o= tquﬂw r (qr.)
4qrs. . , . = . . Vhundredweight (cwb.)
Cofems. o . o= et Ttn S
[N _ﬂ_—_._.—_ - “l"
112 1bs. = ,* , lewt
sm lh- . . ¢ = . .. 1 ton



'.
ﬁﬁg—?g] Jd4BLES OF WEIGHYS AND MEASURES

39

66. « ¢ Linear Measure.
1‘2 mckes (in) = .1 foot (ft.)
L= . . 1yard (yd)
22 yards==1 chmn (c{ﬂ) a"{ 5% yds.=1 10d or pole (pl.)
T chy. = ],Turlong 1r ) 40 pls. =1 fu:]ong (fur.)
8 furs, | s = ., . 1mile(ml)
R ‘ ? .
* qﬁ‘)q/ds | = ¢ 1 furlong
1760 yds.
6280 ft. 1 mile
'+ §3,360 m. ‘e
«* 100 lmks = 1 chain

’7' [

144 se. irfches. o= .

[ ]
Bquare Measure.

54 iopt (sq. ftg

“ 9 5q. feee . ¢ = 19q yard (sq
484 sg. s, = &, chmn 40‘1;1«1 yds. j{ i'(cl)o}&efcclll)m pcge{sq pl)
10 q. chyyns=d acre (302 troods -+ 1wcre (ac)
640.acd, . o=, 1sq mle
[ - e - e
4340 5q. y8s. . > 1 acre,
68. ¢ Cubic Mea,gure. ,
1728 cub. in, ., - . 1culn ft.
27 cph. fa . SRS eub, yard
o .
69. o ° Liquid Measur8.
dgills . " . e . 1 pint ()
2pts. . o . * - . 1 duart (qt.)
4qte.e? . - s . allon \gal.)
36 gallsy. ¢ . 1 rrel

The imperial gallon=277-274 cubxc mches and %olds 10 Ibs, (avoir.)
*of'puse water,

Jo. , * Corn or Dry Measpre. °
4 gills o .= pint (pt.)
?gm . ...'= .o ‘:quart( t.)e
4 qts. . - . 1 gallon (gall)
gi.:a e eck (pk.) e
4 SO 1 ushe (bush)
hels w 1+ = + . aslquarter (qr.p
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. Troy Weight.
24grains(grs.) . . = . . 1 pednyweight A I
20dwts. . . . = . .1 tl))unce (ozg (Gt
12 oz, . T 1 pound (1, T.)
5760grains . . = . . LIb(T)
7000 grains L= 1), éAvoir.)
72. Apothecaries Weight.* -
20 grains = 1 scraple (ser. or D)
3 sers, = ¥dram (dr. o~ 3
* 8drs. = 1 ounce (077 or 3)
12 oz. = 1 1b. (Troy)

73. '; Apothecaries Fluid Measure *

60 minips (m.). . = . , 1drachm (3
e« 8drachms . . a,. . 1loune (ogz. )or 3
2 oz, -« . — . . lpint (pt.{
8pte. . . . = . ., lcnfp, gallon.,
* Usually employed in Photography. .
"% Measure of Time.
60 seconds (”) = 1 minute (min.)
60 mins, () = 1 hour (hr.)
24 hrs. . . .= . 1lday
7 days -+ -+ .4 lweek
4weeks . . . = .~ 1 ronth
52 weeks . >
2 calendar mths. = 1 year" ]
345 (or 366) days .
109 year, Y . = . . 1century

Note.—As the aumber of weeks in a month cr year is not exact and
the nfinber of (Jays in a montk 1s not constaut, these anits shonld not
be used unless when 8pecially required. ¢ '

75. The Calendar. ; . oo ‘
The Calendar in use is the Gregorian C‘alapdar, and dates from
the year 1582, when Pope Gregory caused the necessary‘changes
to be made in the caleu ation of the calentsr. Before, that time,
in accordance with the Julian Calenttdr, every fourth year was:*
made a Leap-year. If this were correct, thon the length of the
year would be 365} days; but‘the length of the yeat is rather less
than that{365:242 days). The error amoynts to rather more than

v
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three day®in 8ach 400 years, To make allowance for this eggor,
out of egery 400 yeyrs three which would otherwise be taken as
“Leap-years are counted as ordinary’years. The years selected are
‘thoses at the gnd of the, first thtee of each set of four centuries.
yThe Stident is zéminded ‘that, as the year before 1 A.p. is called
1 B.c.,%.e. there is no§ear 0, the first century of the Christiag
Era ehded with the 100th year.
o 78. To @nd whether a year is a Leap-year or not :—

JIf*the year is nof the last year of a century and the number is
divisible .by.fohr withestt a remainder, the year is a Leap-year;
when the centfiry is divisible by four the last year is a Leapyyear ;
#hus—1896, €312, 1600, 2000, are Leap-years, but 1906, 1700,
1900,91902, gre ot Leap-years, .

*  77.°The calendap month is an arbitrary djvision of Qime, qnd
the' number of 8ays,vgries from 28 to 31., These are usually
learned &y means ¢f some, nemonig aid such as the following—

»Thirty days hath September,

* Aprll, Yune, and November, o

AFI the rest have thirty-ohe

. Excepfing Febryary alone

Whigh hath but twenty-¢ Eht days clear,

And twenty-ninesin each Leap-yeay.
78. Angular Measure.
60 seconds (") . .+ 1 minute $mip.)

60 minutes (') . 1 degree (Qeg.)
90 degrees () * . = 1 right angle (rt. ang. or |rt.)

79. Megsurenftnt of Teniperature., .

The scales in comrpon use are the Centigrade and Fahsenheit.

I the Ceifligrade scalepthe freezing polnt of wmter ig 0°,*and
the boiling point 1003, thé interval being diVvided into 100 equal
diviions, each '1° Censigrade. Inf othe Fahrenk'(it sgalap the
freezing point is 32°, tHe boiling point 212°the interval being
divided ipto 180 equal divisjons, cach 1° Fahrefheit,

In Russia and somq parts of Getmanysthe Réaumur scale is
jused. Iy it the freezing and boiling points are 0° and 80° re-
spectively, the interval being divided fn’r‘J R0 equal divisions,
each 1° R. * .

The fotmulee for gonversion are

o

o F-32_R_ % '
1—0—0=T:'6:=§6; where C. F.
. L]

and R. are the®readings on a Centigtade, Falirenheit, and" Réaumur
Thermometer respectively.,
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Example—Find the eorreqzomling readings on the Ombrgrade oisd Réaumur

soales of 59° F.
F-32_C R, “
180 ~100 &0 -
3 f )
59-32_%_ O . . 100x3__.,
8 Ty C——’-—zw‘ =18°C,
20 )
3 ¢
59-32_® _R  _ 80x3___
"8 iy 80 < R="p, =12 R«
20
* Algebra (Section xvxi: ) \
80. ! Paper Measure.
- 24 shtets = 1 quire
20 quires o= . . ¢l 1€2mM
10reams . = . . lhale*

81. Alphabetical list of terms in use not intluded in above
tables :— N

1 chaldron (coke).
leubt. . .

1 degree . .
1 i:t%:ﬁm ..
lhand. .

1 hogshead (hhd.)
lknot. . .
1 imutical mile .
1 e . .
1 s::iu (of coke) .
1 spax’. . .
1 ton of shipping.

12 sacks (measure « f capacity)
118 1nches' (measure of lengtn)
69} miles (measure o: length)
6 feet (measure of length)
4 inches (measure of length)
54 gallons (ll‘ll“id measure)
1 nautical mile per hour (measure of speed)
6086% feet (measure,of length)
3 miles (.nessure of length
3 bushels (measure of eapzcity),
9 inches (measure of length)
f 42 cubic feet {cubic measuv)

1 truss (of hay) . 56 1bs. (avoir,) (measure of weight)

1 tyn (of oig” 210 gallons (liqujd méasare)

A cafat is used s a proportional meadire of one twenty-fdurth

in stating the fintness of gold. It is also used as a measure of
weight for diggnonds, &e., and equals abou!: 3% grains. ‘¢

11 L 1NV A O R

X[I:~REDUCTIQN. co
82.°It is 1lot customary to exp'rew sums of money, weights,
measures, &c., always in terms of one unif, hut by ‘means of
names reptesenting multiples aad measures Of the‘uait, to express
the amoupt desired. Hence the need of tables as shown on pp.
38-42.
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83. Ffom %he felations shown to exist between the vagious
amounts, or quAntitfps mentioned in the tables, we have a ready
means of expressing an amount, written under many heads, in
terms of any particular oge ; oy of expressing an amount, written
undét oneshead, In terms of several. Such processes are termed
Reduction. Since thgevarious amounts indicated by each of tks
namdl in thes separate tables are multiples or measures of one
agother, we see ghab to reduce an item expressed in terms of one
name®.to those of afother, we must use either multiplication or
division. | ." *

o Examples—,» :
(L) Empress £644s. 8> in jerms of pence, or Reduce £5, 4. 8d. to pence.

Metfloa—£5% 20+ 4=104s. £ 4. 82}
. 104s. x 124 8:£1256d. . 20
Every £1=20s. .\ 85, 4s.= 104 shillings.
5 Pymes 20+ 45104s. _,.’ 32 125 Hjings s
Similarly wiq.\ t e.shl!llngs. 1256 pence b
o ., e
(ii.) Reduce 114393 ounces to tons, de. i
Method—Since 6 oz.= Plb.; every,
15 oz. in 114598 oz. willmake 1 lb. 4 ;1]4593 0z,
Hence divide by 16. . 4 28648

1 ?
Similar reasoning should be ap- ‘ } 1 oz. (§ 14).
plied to all the neceseary yeductions.  gg [ 47162

114593 0z,+16="7162 1bs. 1 oz. A1 | 1790 "’2}.22 Ibs
7162 1bs. -=-28=256 qrs. 22 1bs. 4 255 "‘6 '
265 qrs. -+ 4=63 cwes. 3 qrs. o) ——"6_3 w3 qrs
o B83cwts. +20=38jtons 3 cwiss, 2 R :
Total=tong 3 ewts. 3 qrs. 3 tons 8 cwts. 3 qrs. 2% 1bs. 1oz,

23 1bs. 1 02, o

. . E )

84. No trouble nged arise in working Retluction questions on
apy table. Decid® Whether the procegs involves mYjtiplicatign or
divifion, and promed o above, using the appropriate humbers,
,When reducing a quantity expressed in terms &f a higher unit to
fihosg'of % lower, multigly ;° when frem a lpwer to & higher unit,

. divide. . :

,Examples 19."
[ 1)

1. Reduce £7, 102 4d. to pence.

2 5 ,¥56 18s. 3id. to hali-pence.
. 8. a5, %2175 ]1id. to farthings.

4., £58, 10s. Od. to farthings.

6. , », 7b4shillings to genee,

6s o 50376’““9 to £'s, &0-
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9.
10.
11,
12.

[3

COMMERCJAL ARITHMETIC T 1d

¢1. Reduce 152738 farthings to shillings, &e. «
8

92187 pence to half-sovereigns, &e.

6 tons 13 cwts. 3 qrs. 15 lbs. to 1B,

15 cwts. 110 lbs, 13¢0z. 5 dus. to drs.

6 cwts. 5 st. 6 1bs. 10Poz. tosdunces. ¢ ¢
849215 ounces to tons, cwts. grs. 1bs, 6z.
724519 drs, to cwts, 1bs. qz. dreg

13.
14. Mu’itiply £5, 10s. 6. by 365. Reduce the answer to halfbence,

and supposing each halffenny weighs } oz., find the Whale weight in
Ibs. avoirdupots. «
15. Reduce 5 mls. 3 furs. 15 pls. to yards,, *

16.

41,

July?
43.

€.y
b2

18 furs. 4 chs. 18 yds. 2 ft. to inches.

6 mls, 1325 yds. to feet.

628417 ins. to mls, furs. chs. yds. ft.

562380 linKs to mls. furs. chs. links.

3285 ¢:ds. to mls. furs. ple. yds.

420 acs. 3 rda. 15 sq. pls. to sguare pbles.

20 acs. 1294 sq. yds, to square inches.

925816 aq. ins. to'y). yardd,'&e. ¢

415913 sq, yds. to acs. rds. pls, ¢

75129148 rq ft. to sq. mls. acs. 8q, yds.

52 cub. yds. 13 cubh. (}t. 1345 cpb. ins. to cubie inches,

724196 cuby ins. to cub. yds. ft. ins. ¢

16 qre. 3 bush 2 pks. 1 gall. to gills,

4 darrels 18 galls, 3°qts. 1 pt. to pints,

423569 pts. to barrels, galls, qts. pts.

8 I;?s. 7 oz. 12 dwts. to grains (l'r%y).

563459 grs. to lbs. oz dwts. grs. (Troy).

84476 grs, to lbs. (Avoir.).

73%3532D togramng

7241 gra. to 33 D, ‘

3 pts. 10 fidid oz. to minims.

6842 flued drs. to imperjal galldns.

5 yrs. 184 days 10 hrs. to'mnates.

25 days 14 hrs. 16 mins. to seconds, .

# 842167 mins. Yo yrs. days, hf@. mins.
381726 hrs. to weeks, ' )

[

42. How many minutes in the month of September ¢ Febxt'uany %

e «
At 3 A onlﬁt}x July a boy is 362954 ains, old. When was
he born ? . . e ot

g‘lieduce 8 right dngles 15° 30" 24” to feonds.

486.
47.
48,
49,
w.

"
”»
[2)
»
»
»

*53816" t0 right ancles, degrees, mins. secs.’
2 hales, b reams, 10 quires to sheeta,
3846 sheets to regms, quires, shedts, *.
58317 fathoms to yar(ﬁ.
85 ins, to hands, inches,
3892 galls. to hhds, ‘
. !

e
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_ 85, "Irf certhin uestions it will be found advantageous to work
_Mth the,tablesas wiitten below.

Ms. Furs. g, Pls. Yds. Ft. _° Ft. Yds. Pls. Furs. M.
=g .° g 3= 1
, 1 = 40 » or 11 = 2
2 =% . 0 =1 K
. o 1=5 8 =1
3 . . »
® (i.), Hence to 'mm%c‘j&i miles to feet, proceed thus—
- 64 rgls. =04 x § furs.=64 x § x 42 pls.
. s =064 % x 42 x L1 yds. =60 x § x 42 x 3A x § ft.
This i usually written at once as—
@ 64 mals. =64 x § x At xIA x § ft.
»  ™he I's may be omitted if*desired.

(1i.) dgain, redyge 847629 feet to miles. »
As above 847029 ft.=847629 x ¥ y'r x P x i‘mls.

L)
(i5L) educe 645 Mudf-crownd to foriys

' . TABLE.
- ‘nm-é‘n.- Sixpences. Florios.
. 1‘ = 5
[ ] ' D4 = P 1

+* 64¥ half-crowns=645 x } x } florins,
(iv.) Reduce 648 bs. (Avoir.) to lbs. (Troy). K '

o TABLE.
Ibs. (Avolr.). Gralns, ? 1bs. (Trej). ,
1 = 7000 ?
» @ 5760 = 1

8" 8§8‘bs. .(Avoir.)=648 x 7—0ng>5 57—1@ 1bs, (Troy). 5
. [ »? . N -

86. It will be noticed that both kinds of feduction are worked
alikg, 7.e. in both ®cases $he table is*written from Ift tg right in
the direction of tie reqhired reduction, and tAe 1eduction is per-
formed by multiplying by the number on the 4ight and dividing
by tHe number on the lgft ih each lire of the table. »

. 87. This method. of reduction is the thost suitable when the
reduction occurs in thg working out &f another question, and
where it is necessary t8 express a quantity, having a given name,
in terms of another single quantity, e.g. feet as miles, not as miles,
furs. pls., &c. ; ot mid8s as feet, not miles, furs pls., &g., as feet.
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88. The principle of reduction is usually assocdated with
quantities of tho same kind, but this is an ujfnecessary restrictiqn.
Thus, while we may reduce yards to feet, since we know that 3 feet. *
are equivalent to 1 yard, so also, if cloth is being gold at 9d. per-
yard, we may take 9 pence as the equivalent of 1 yard and ‘ase it
sn a similar way, We may thus sol'g'p many questiens by ¢ °
reduction, having first constructed the necessary talle of'
equivalent values. ‘ cve ' o .

The so-called Chain Rule questions are of this type.

Examples—
(i.) If 8 horses are worth 5 cows, and 4 cows worth 80%sep, and 6 sheqw
worth 15 lambs, find the value of « hdrse f & 13 worth 18s.

Hef‘e the tablegas constructed, would read— )

Horses. ,Cows ¢ Sheep. Lambs." *8hiilings,
3¢« = 5 . 9
1 = \.m LY '
6 = 15, ¢
o cogta 18"
5 . b ¢ ¢
.
Hence 1 horse costs 1 x %x %—Qx %x }1§=562§ shillings=£38 2s. 6d. *
. ‘ B

(ii.) If 4 women, earn as much as 9 boys, and 3 men as much as 8 doys,
and 38 qurls as much as 5 women, find the wages of a girl if a
man gefx 82s. per week.

Girls Women. Boys. o Ment ‘Shﬂllngt.
18 = o5, * =
4 = 9
¢ 8 vg 3
) * 1 gets 32

© .
- 1.5 9 8 «32_
l‘grls wa.ge—lxlsxzxgx‘l—.—'la‘ed.
(ii.) ]z:zprg.ss £14 per ton as pence per Ik

Here we wish to efpress 1 Ib. by its eqiivalent in pepcs. The table
would read— . *

L. ®  Ton, £ Pence.
22?6 = 1 ¢ s,

1 costs 14 ¢

1 .1 Tty o
29107 T

14 240

1 1b. costs 1 ): A '—1- =1*du
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liv.) Btpress’40 miles per hour in feet per second.

, Seconds. Muautes. Hour Miles Yards foet.
[+1] = 1
0 = 5
! 1 1s time of 40
» 1 = 1760
LA 1 =3
2

1.1 %1760

:} seco}xd is al.;lqufl X ® X W X1 X yf—.uag feot.
3 X

o
Examp?e Cd’) and (1v ) may also be set down thus—
(. 9 414, 14 x 20 X 12 pence _13d
Py v oton” "1%x22401L.  Ib
, =11d. per 1b (see §26a, E~ (1 )). y
®40 miles__40x 1760 x3 f4 584 it
() . .KO;IT‘ 60 x60scconds  second

683 feel per second.

For a fusther 'usc »f ¢he above method of reduction, sce Ex hange,
§§ 145-148. ) ‘ '

! Examples 20,,

1. Reduce 59 miles to yards. , .
2. ,  81tonstolbs. ’
3. » 176936 m. to miles, correct 1o 2 decimals,
4., 8475 sq."yards to acres, correct to 2 decimals.
5. , 52819 cwts to ounces.
6. » 4591830 geconds to days, correct to 2 decimals.
.7 5, £8Btopence. ,
v 8, 74938 farthings fo £'s, cortect tc 3 decimals.
9 » & 5384 florjns to half-crowns, correct to 2 decimals,

10., , 2A5lbs £ roy) tghounce (Avorr.).’
11. ,, 835 linkg to poles
12. ,, 947 paeds to links. .,
1% , 64 kl*)ts togniles per hour!
14. Express 50 miles per hour in yards per sec. .
. 45. ,  10s 6d. a yard gs pence per inch.
16.° , 10 guineas ﬁbel' cwt. as shillings ﬁer Ib.
A , 4 t.gill, as shillings per gell. .
' 18. %  7s 6d. per 8q. yard as £ per%cre.
19. ., _ 3}d. per oa%s £'s per ton. N
. 2. 500 a year a® pence per hour.
21, 1f 5,ducks are wprth 2 geese, 3 ﬁese worth ten hens, 4 hens
wori:h7 ] 27 chickengs And*the value of 3 ducks if 5 chickens aré sold for
s

22, 50 goossberries are avorth 4 apples, and 5 apples are worth 3
saam. ,Figd how,many goouéb%uigs ) gi:lci be givegpin exchange for
Deara, . N ¢ X °
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€23. If 2 knives be worth 5 tops, and 3 tops “be Worth60 marbles,
and marbles cost 1d. for 10, how much does & boygain of lose, who
gives his knife for 6d. 1 .
24. Find in the form of a viylgar fraction in ity lowest term b
multiplier to convert miles per hour tb yards per sec., Wsc it to

.convert 45 mlles per hour to yards per sec. . .

XIII -—DEOIMALISATION OF. MONEY
WEIGHTS, AND MEA%URES

89. The conversion of one unit into' ‘the decimel of a higher
unit,"and of the decimal of a high unit into ite, value in lower
units, are special applications of the methods of, §§ £2 and 33 ’

90 Decimalisation of Money. ¢

* To reduce a dum of money expressed :in pounds, shxllmgs,
pence, and farthings, to the decimal of & peund.

Divide the farthings by<4 to express t}em in decimals of

a penny.

Divide the total pence so found by' 12 o expmss them in

decimals of a shilling.

Divide the total shllings s¢ found by 20 te express them in

decimalg of a pound.

Example—Express £14, 17s. 5}d. as the decimal of £1.

Method— v ¢ }="-25d. £14 17 b}
Total pe ﬂﬁ 52512 = *4875s. 5254,
Total shillings 17°437 53 +20="871875£& 17 43708s.

. £11 1% 5} =£14'§71878.
< The requisite divisions should all be done mentaly.

91. To find the value of a sum of money bxpressed- as the
decimal of £J.
“Mu'tipl{ thedecimal portmn by 20 to find its valpe: in

shillings,
Multiply the decimal portion of, the slnllmgs so fqund by 12
to find its valge in pence .

Multiply the Jecimal portion of the pence so "found by 4 te
find 1ts value i Jn farthmgs.

Bu.mpla—-Fmd the value of £7" esaﬁ.s‘.

¢

. Method—£653125 x 20 =13;062500s. w-.sgsmg,;
006258, x 12= 0°7600d. . 13°06250s.
0TR00d. x %= 800 facthings, -;—,;‘3%

o £7653125= 27, 180, 03d. 3

800
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9la. %An dpprdximate decimalisation may be obtained mevtally
thps. Since 2s.='£'1, 6d. =£:025, and } =£-0010416, we get
the following rule :— .

8et, downs'1 for each,complete florin, followed (as second and
third® dectmals) by 25 for cach remaining 6d., increased by I- for
each *additional farthing, affixing (as fourth and fifth decimals)
4 tithes thesetadditional farﬁ':ings increased by 1 in 25.
o Should only® ¥ decimals be desired, obtain them as above,
inerdasing the, third decimal by 1 when the additional farthings
are 12 o mpge (or when the fourth decimal would be 5 or over).

Note.—1 305 means 1 when over 12- 2 when over 37 . 3 when o%er 62,
®4 when over &% (§ ‘55). - .

Efamples—*
(i.) 16s. 8&d. =8 florins, 1 sixpence, 10 additional farthings
=% #(25+10=35); (10x4+2=42)
‘o @ ="83548 or "835 t*3 decimals.
s (11.) 9s. Wid =4 florins, 3 sxxﬁences, 19 additional tarthings
¢« 2 (3x25+19=94); (19 +4+3=79)
* 49479 or 495 to 3 decimals.
. . . .
o Converse.ypusing the first three decimals (with allowance if 5
decimals arc given),“count the first decimal as florin, Gd. for each
complete 25 in second and third decimals, ud 4d. each for what
is left (less 1 if over 12).
Examples —
(L) £827; 6= 16s., 27=2542=6+4d Total, 16> 64d.
(1i.) £°99083= £:091; *9=184, 91754 (16 1)~ 1Is. 6d.+33d
¢ . 'Fotdl,(}Qs 93d
92. Methoes similar to,thosc in §90 and §91 ~re adopted in
decimalising weights and neasures of all kind§ The weights and

measures in commen use in this and’other countries will pe fsund
on ph. 38-42. - 4

. les—(i.) Express 16 Jons 15 cwts. 1 gr. 3 1bs. 8 oz. as the decima!
Egamp ooy ¢ : 3

Method— . 8 0z.=5 Ibs. to. 3°5 1bs
* o 875
Total 1bs, 3'5-+-28tle. 4 7)="125 qrs, 1135 grs,
Totalqrs. 11125 +4 oo | ='38135 cwta. 15'28125 civte.

'I‘o;al owts. 15°28125-+-20 ='7640826 tons 16'7640625 tons.
+* 16 tops 15wits. 1 qr. 8 lbs.( 8 0z. =16°7640625 tona.

When the div?ison are too large for mental divisions, divide hy factors,
setting down the intermediage results as in line 2 of above reduction.
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«  (in) Fend the value of 3 683 of a mile.

Method—0683 mls, x 8= 546 fur, a-esss‘g of a ipile
048 fur. x40 =186 pls. ,, . 5.428% ..
08 pls.x33 = 8¢ yds. 1868 . .
08 yds. x3 — 190 ftede 4. 55

togee, C.
. 3"
. 190=.ft.
o 3683 of a mile=3 mls 5 furs. 18 pls. 3 yds. S %
or 3 68333 of a xm]_e
8
54666 .
_10
4"666 .
1333
1333
14°666 .
_b
19 ... =3k

-, 3683 of a mile.=3 mls, 5 furs, 4 chs. 14 yds. 2 ft.

93. In the following sets of examples on the tables all multi-
plications and Uigisions are to bo worked in decimals, and by the
contracted methobs when the number of required figures is stated

. eExamples 21, “oe '
«-1. ReducedGs 8 s £1,7s. 3 Gs 9 d bot&edccxmalof £1.
¢y 1349 d. £5 8s. 6 » £1.
43 8 £2, 16.. 5 £8 73 » £1.

‘4. Wécimblise &3, 7s. 83d. and mult}vly x 4376, correcteto' 3
decimal places.

5. Decimalise £6, l3v 53d. and m,ultlply by 8765, correct te 3
decimal places.

lgsclmahse £4, ‘la 102«1 and multlply.by 8463, correct to 3,

declmal laces.

7.. Decimalise £4463, 17s. 83d. and dxn&e by 834. Answer correct
to 3 decimai places,

8. Decma.hse £7256, 13s. 53d. and dm.de bx 6834 Annwer correct '
to 5 decintsl places. ‘e

9. Find the values of £:304 ; £:83754 ; £12:6397.

10. » » £13837; @sgsam; £35-72634,
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11. ‘Fimd the valjies of 37°634s. ; 395-632s. ; 645°7326s.
12 » « m 3926 63d. ; 836:95d. ; 473-8326d. *

‘13. &, »* 83 a.rtlc_les @ £12°75 each. Answerin £s.d
14. » » 747 artigles @ £42'835 each. Ans, in £ a. d.
15 . ” . e 3687 . » @ £3'7394 ”» " »”
16° e, v 8326 . @16638. . no
1w, » .o 4280 | @36836s .

1. .. . ° 8935 ,, @4685d b
1. .,° oy 68474 . @863%d .o

2?. » "» £683'635+-368. Answer mn £ s. d.
'2lc ., e .  £8375634-793. N

22. « we » ® £6927:824 + 8376 (3 places). Ans. in £5. d.
2. % .  83769245.:5246(3 , ).,
2. S 892663455, +6937 (3 ,, ). v

el
*®

Examples 22.
¢ Av,oxaburom Weictsr.  § 65.

1. ﬁxpreas 5 cwts. 2 qm 10 lba 8 oz. as decimal of 1 ton. .
2+ ,, @cwts 1qr. 1 st. asdecimal of 1 ton,

8. « 17 cWts#93 1bs. as decimal of leton.

4, »  +391bs. 10 oz. as decimal of 1 cwt.

5. ” "436 1bs.% ozs. 8 rs. as decimal of 1 cwt.

8. 0zs.JO drs. as decimal of @ Ib.

7. Find the gross weight of 685 bags each weighigg 1 cwt. 1 gr. 11b.
8. 3713 » 1 cwt. 36 lbs.
9. Find the valueof 6:83475 of a ton.

0. » " 086394 of a ton.

11. » ” 63452 of a cwt.
12. » s, « 48376 of a cwt.
13. ,, - 5'63275 of a. 1b,
14, * 568:3724 tons--884, correct to 5 stgmﬁcant

figures, and redglce the-answel Jo nearest 1b.

o Examples 23,
: Lugkar MEAsURS § 66,

1. Express 7 furs. 5 che. 15 yds as decimal ofél mile,

€ ¢, 18fyrs3cha7yds. ., , 1 ,

3. , DO furs 18 pls. 3 ds w & 1 ,°

od w ,, 2ft ?ins. as decunal of 1 gard. -

5. R 2784 ing » 1 mile,
6, Find+the value of 8-:; of I mile. o

7. » » 25 of 1 mile.

8 ., ey, 0 618 63526 of 1 czard

9. ., . .3256347 ofd chain,

10. " . g?-sm of 1 furlong.

« -
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Examples 24.
Square anp Cusio Mmsumus & 67, 68.

1. Reduce 15 acs. 3 rds. 20 p]s o the decimal of let} mile, « :
2., T6acs b sq.chs. 360sq. yds to the decimal of l‘suf mile,
3. »  31ds, 24 pls. to the decimal of] acre.

4, 15 sq. chs. 375 sq. xds. eeq. ft. {o the degimal of l- acre.
5. 13 cub ft. 432 cub. ins. to the dec‘;n;al & 1 cub. yard,
Find the value of 36835 of a square mile, ¢

”

e

» » 13674 of an acre. P LI

6.

7.

ards &, " 8911 of an acre 1n dtres, squarg g,ha.)ps, square
&

Y 9. Find the value of 265 of & cubic yard,

10, ¢ o » 3476786 of a sqfiare yard.
Examples 25.'
Co- Liquip anp Corw ‘MEAsumzs ‘69; 70. .,
1. Reduce 15 galls. 3 ets. 3 gills to the demmal of 1 géilon.
2. » 3qts. 1 pt. 3 gulls w €
8. yy 4 bush, 2 pks. 1 galle ¢l quarber
4, 33 qrs. 5 bush. 3 pka ta. to the decimal of 1 quarter.

5.' Find thevalue of 06375 of a gallon,
» » 3'624 of a quart.
0 837 of a bushel.

.
7' » .

8, e 816845 of a quarter.
9 A veSﬂel h#s an internal volume of 2287 5105 cubxc inches. Find

how many gallons 1t holds.
10. A vessel is con;gletely filled with 733125 qu of wnter. What
is 118 c£pacity expressed irf hiquid measure.

Examples 26,

TROY AND APOTHECARIES Weients, {Arorfircaries FLuip
Measure.  §§ 71-73.

1. Express 7 oz, 7 dwts, 12 grs. as the d'ecunal of 1 pound (Troy)

2. » 1 1b (I'ra) » » » & (Avpir. ).
3. , 5drs 2scrs 12 R 1 ounce (Troy).
L ¢ o pts. T8 0z. 4drs. 7 »” 1 gallon.

5. » _ Doz 5drs, 15 minims ,, » 1 pint. :
6. Find the value of 0:83475 of a pound \¥roy).,

:. ”» ” 3'687of apound (Troy)—A pdthecéneawelgbt.

€ w " 2934 ofagtllou—Apcbthectmee Tuid Memm.
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Examples 27.
MEuASURB OF TI.ME. & 74-77.

1. *Express 313 daysG hrs. as the decimal of 1 year.

2° , %14 hrs, 32 min.%12 sebs. as the decimal of 1 day.
e 96!0/3 15 hrs, 156 min. ,, " 1 year,
4%, , 59 hrse 15 mins, » 1 week,
5. Flgd q:g%alue of 868754 of 1 year

8. " g W 149325 of 1 year.

70 ” L 6278 of 1 Week
8¢ » & » 0038 o0f1day.
9. o 12'347 of 1 hour.

10. Fmd the m?mbeg of days from 12th%anuary till 3rd November
1904, andbgxpress thg result as the degimal of the year. °

*Examples 28. .

ANGULAR MEXsURE, MEASURE OF TEMPERATURE,
Papgr MEasurs. §§ 78-80.

1. Express 34° 13’ 20” as the decimal of 1 right aug,l'e

2 ., TS, '
¢ 3. Find the val‘e of 0:68375%1 % right angle
4, w® 17°-839. o

5. Express 4,;eams ] quireg as the decimakof 1 balg,
6 , 3Breams§ quirs 18 sheets as the declma.l of 1 bale,
7. Find the valup bf 183456 1eams. *
* 8 Express 80" , 107°F., 200° F. in the Centirade Reald
a . 20,500, 80' 0., in the Fahrenhe® Scale,

Tabley of Decimal Values.

®°94 In oﬂm and wsrehouses where much use is made of any
partxcular st uﬁ!ﬁs,h’blea of decimgal values of those dre often
nn;:w th facilitate the work. Below we give exampleg of two
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95. Table of Shillings and Pence edpressed ‘as deciméls ;)f £1.

Decimal Decimal Decimal] &, |, |Decimal Decima?
e ld e || % [orer | & | %o ofer | *|% |ofer |* }% | ofr
- —t— — =)
1{00417 § 4| 1) 20417 8| 1| 40477 |12} 1] 60417 [ 1€ | 17 80417
2| 06834 2| 20854 2| 40834 | ‘| 2| 60834 2/ 80834
3| (126 3] 5136 3| 4125 3| 6138 3/,8125
4| o1e6% 4] 5.657 4§ 21667 4| 81 4| 81887
6| 0i08¢ 5| 2au2 5 | 42084 &| 0088 | - | b |-82084
6| )25 6| 25 6 49 51 645 6] 838
71 09417 7| sa1y 7| 42017 7| ea7 7| 83917
8{ 03334 8| 2233¢ 81435321 « | 8| 68 8| 83334
9| 0375 9| 250 9| 4375 9| ear? 9 ﬂ’
f0]caci| |10 24167 10 | 44167 10§ 64aC7 10 gz
1% | (2684 11| 2¢084 11| 44885 11 11 | 845
1{—io lb5|—!38 9{—|a |13]|— 17|—l8
1] csn 1| 25117 1| 45417 1 7 1] 85417
2| 00834 & 4| 25832 2| 45834 2 m:g 2| 65834
31¢525 | 31| 2028 314628 |« | 3 3| 8625
41 0636" 4196007 ;| 446667 | 4| 6¢s6Y « 4| 86667
o & | 07084 6l omgee | |, 5| 47088 oy 6708a| ¢ 5187084
6,15 i 6! 215 6| 475 61615 G| 875
7| w91t ! 7 {12791 7| 4%a1é 7|6 . | 7| 81917
8| £852% ¢ 3| 263k 8 | 48334 8 |r63334 8 | 88334
91! ggv 9 2218 9|a875 § < | 9] es?s 9 ( 88768
10} Calot 10 | 25%57 10 | 49767 10 | esue7 10| 89167
11| 19684 11| %3b84 11 | 49584 11 | 69684 11| 89584
2|—<i2 €l —,8 100|686 -Ju4|{—|"7 18‘—-9
1, 10417 1687, 1| 60417 1| 70817 1] soa17
2| 10t3e 2 30834 21 50834 2| 70884 2| 90884
3| 11%6 3| 8125 3| 5125 3| 7128 3] 9125
411667 | ! 4| 82687 4| 51667 4| 71667 . 4| 91667
5| 21208¢ ; '\ 5| 32084 5| 52084 51 72088 g 92084
6] 128 6| 523 6| 536 | 6|28 :ga
7] 12927 71 82917 k| ag017 74 73917 7194917
81 13354 8t 33334 8| 53234 8] 78834 8 34
91 1878 9! 2378 91 637 4 9] 618 | 8878
10| 24287 10 | 44167 10 | 64167 10| 7487 10 67
11 uustg 1} | 3aE84 11) 51dea | 111 74684 11
3|—1|:s 7'—3& ul—| 55 15| <- | 76 191 98
¢ 1|cis41f 1| 85417 4 1| 56417 11 75417 1} a4y
2| 16834 (2] 25834 2| sB834 2, 75834 21 08834
3] 1625 r 3| 8635 3| 5625 3| 7638 3| 9828
4 16667 4| 38657 4| Begey 4| 7e667 | é 93667
B| 17.84 B|.57084 | | 5| bB7088 ) |¢5] 77088 97084
6| 176 6| 87186 6| 575 678 6| 978
71 17017 71 87007 71 87917 7| Mt o 70017
8| 18334 8| 38334 868334} 8 | 78334 81 08334
9] 1875 . 9| 3878 90878 [ | 9 a 9| 9878
10| 18167 10| 30167 10 | BghbT 101 79167 10 | 99187
11| 19584 11| 39584 11 89584 11 7o08k 1. {11
al=lv |8|=|s |iz|—|e |bp—f&  [2|-| ~

Nate.—Far every additional farthing add-00104, DR
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96. Pabld of Qt.mrters and Lbs. expressed as decimals of 1%wt.

.
Decimal Decima] Decimal Decimal
Oreoa| it | Toe) of wge | Qe Lbe.| DFGNE! | @ra. Lua| Dfcime
o™ L —_ _ JE
LJ L
— 1| ooems f1 (21| 28808 12| 1| ec2es § 3| 1| rsees '
» 2 01786 2 207°6 | 2 51788 2 8726
3 02640 ;‘ 3 27879 3 52670 1 i B 5679 !
4| z3Me 4| 28572 4| BaBT2 41 tam2
*. b5 Bt o| 5| o0eep 5| rases ! 5| 765
F 8| 05388 0,1" 20356 €| b5G:83 G| 8936%
7 uzg 2123 7| B646 Y1 5155
8 071 Si 8 32143 8 BT43 8 At hi
o o 9| 33058 9| FS038 9| #3008
10| 08 < 10 | #323558 10 | »8928 181 8043
jel1 | o95a3 11| 94892 11| remga i®| sesta
12 | 1716 o 12| 35715 12| COIMB 12| 8578
13 | 11608 ¢ 13 | s866¢3 @ | 3acs 13 | <6508
14 | 138 *18| 276 14| 625 i .14 e
1o 13298 |4 |15 |.458383 | @ |15 | 63393 14 393
16| 14286 16 | 29286 16 | 34%es 16 s
1% | 1517047 o 40179 17| &1 171 0179
18 | %6072 * 41072 15| store 18 | %072
19| 16965 [* | 19.| 418686 19 | 63365 19| 91985
20 | 17858 42858, 20 . 67853 20 | 22368
o1 | irme ® 21| &b 4 |21 ® 675 ol ! 9275
22 | 14643 P22 | 44843 22 | eseaz | | 22| 2asa
23 | o606 23| 436 | |23 v0%u6 22 | $ouas
24 [ 21429 24 | 46429 2 | 77423 21| 96025
25 | 92322 25 | 47322 25 | 7Tea2m 25 | 97203
26 | 42215 26 | 28216 b26 | 73216°) , | 26| ®8215
27| 24108 27 | 49108 27| 74108 of ° 27| 99108
28| 325 L (BB ) 28| 7 ® 28| —
° °

Ex.amples 29:

. MISOELLANEOUS,

L) L)
. !1. Exgress 0175 of # ton+0195 of a cwt.g-014% of & qf, in
pounds and decima® of a Pound.
» 2.- Add together 0:2625 of £1, 0:0623 of 135, 44, and 8:25 of 9d.
9 Efpress 5 owts, 2 qps. 21 lbs. as a decimalraction of,a ton, correct
to six significant figures, ) .
- 4. Reduce £3, 185, 74d. to the decimal of 2s.
5. Find the value of, @875 of & bushel.
6. Find the valte of 7134223 tons+ 8903 cwts. + 102 qrs. *
7. Express 41 yds. 9 in. as the decima] fraction of a furlong.
8. Express ‘0'0590@5 of a day (24 hours) in minutes and seconds.
. 9, Express 8 owts. 2 gts. 7 1be. as fhe decimel of 1 ton.
10. Express 1 1b.(Troy),8s the .decimal of 1 Ib. (Avoir.).
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11, A map is drawn on the scale of 1 inch to a mile, If the distance
between two places on the map measures 1'65 inches, what is the real
distance between the places ¢ < .,

12. A map is drawn on a scale of-one mile to the inch. The distance
between two villages is 10 nules 3 Cur. 4.chains. Wkat will. be the
distance between these villages on the map? o .

«__ 13, What decimal fraction of the year hd elapsed at 12 neon on
March 10th, 1900 % « e . ‘

14. Baltic and American deals are sold in thp ,Enéliah markgt by
the St. Petersburg standard, the sohd content of wifich is 165 cpb. ft.
Express 15 3 St. Petersburg standards in cub. yd§, culy ft., cub: in.°

15, Express 35 chaine 15 links as the decimal of 1 njile. .

18. Cloth was formerly sold by the ell. 1f, under ag, old agreement,
a person was to receive yearly 16 Scotch ells of clot h,gvhat dces he
receive aosording to modern measurement? A Sedech ell=37-Q8 in. o,

. 17. The old beer,7allon had a capacity of 282 cub. in. Express this
in gallons, pints, and quarts, ° e

18, A Winchester bushel has a capacity of 21560°42 cub. in, Express
the cgpacity as a decimal of an frpperial Bushel, and in gallor$, quarts,

19. Express a cental (100 lbs.) as the decima%‘of lecwt. <

20¢ Express a nautfeal pule as the decural of 8 geographical mile.

211}; % tonneaux equals 098421 of a ton, Finfl its value 1n cwts.
T, 1bs, &c. ‘
4 29, The Japanese kok®l equals 499918 imp.gbushels, Express this

in gallons, quarts.

‘
3

‘ Examples 30.
Construct tables for the following s— ¢ .
1. Ounces and drems,as decimals of one pound (5 plgges).
2. Feet and 1nches as decimals of one yard (6 pldces).
* 8. Quart€ pints, and gills as decitels of one gal®n ﬂieplaces).
4. ‘Bushelea and pecks as decimals of one qugrter (3 p es&.
5. Quncyga and ‘_pennywrlghts as decima?su of one poun q.l‘ro'y)
(5 places). ¢ ¢
8. Minutes arkl seconds as decimals of one hour éb places),
@ l7. Cenn‘gmde deggees (0, 5, 10, &c.)dn valuea. of Fehprenheit Jeghees
places). d .
oo 8.) I%undredweights, quarters, stones in decimals of ope ton (§
Pplaces), «
9 Furlongs and chaine in decimalg of ofie mile (4 places).
10. Gallons and quarts in decimals %ﬂne barrel (4 pheea).
11. Qpires and double-sheets in decimals voéone,mm (5 places).
12, Ounces (Troy) in pounds (Avair.) (4 places), ¢ -

Noté—For method of using tables, angl exercises on, see § 126,

L
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* X¥V.—.COMPOUND RULES.

¢ . 97¢Compbunds Multiplication :—

Muliiplication bysall numkers up to and including 20 ought
to Be done menfally, o ©
pxauiple—Multiply 42, 13s. T84, by 9.
of  S£384, 20 93d.
Method—9 times §%63%.

9x T+6=69d. =5s. 9d.
9x13+5=122s.=£86, 23,

9% 2+6 =24,

. Ix 4+2 =388,

.. 98 In demling with larger multipliers multiply the multiplier
by the farthings pencd, and shillings, and also by the_pounds if
the #mount & less than the multiplier or simpler to multiply by :
e.q. if we had £68x 493, we multiply 493 by 63 ; £2003 x 738,
we myltiply 738 by 2003. In Jovery case selget the simpler

numbei®as multipfier. ¢ ~ o
. b4 Working 2
Exmﬁo—dfulﬁip’y M3y 175 24d. by 427,  ° 4| 8640
213 -
o £45170 21ds . 854 4
e 4 12 [1067
£18728, 7s. llid. . L] 88-11
2989
Mothod— . . 427
2 times 427 =854 farthings =213} pence. . 20[7347
2 , 427+213d.=1067 pence=88 and 11d. o 367-7
s 17 4 427 £88s,="7347 sb;lliggs=£367 and 7s. 1281
43, 427;4367= 218738, 1708

. ¢ ° 187289

[ ]
. » . .
99. Advantage shpuld B6 taken of the decimal methad (§ 90),
especially where othe rgoney can.bq readily expressed ig the
decimal form. o . . *
Example— 43%-48&5
° o Mittiply £7, 9s474d. by £36. . 88
. 2992500
£7, 68, Thd.=£7-08125. o 4975
44 88750

32048250, 88261 1fe. 6d.
20

16°600
2
80
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%00. When the decimal repeats and the fmultiplief is large,
care should be taken to extend the decimal/of the £ far enough
to ensure the product being cqrrect to 3 places of decimals.

Allowance should always be made foy carrying ﬁgures, ae ex-
plained in § 40.

" Examplo— 3133203333 & 54) 1
. P, e
Multiply £18, 6s. 5d. by 247, 5496 9501 0 6 .
£18, 62 bd.=£18'32083. 832 832’
128 24¢ s
£6367°3290 = 26387, 6s. 7d.
_20
© 6580 ¥
696

101. Similar methods are used in, mulfxphcatlon of the units

of &M..r measures. .
N «

Eaamples— v Working :
(i) Multyply 3 tons 5 cwta 1gr. 1610s byds. ' 28675
tons cwts qra  lba . 24 - 8 1bs.
. 3 &6 1 15 . 45
) 45 4169
17-14qr.
Mothod 147‘ 2 1 3 295 q
othod— 9 _
15 times 45 =675 1bs. =24 qrs. 3 Ibs. 20212
1x45+24 =69qrs. =17 cwts. 1qp 13-3-9 owte,
b5 times 45 +17=242 cwts, =15 taas 2 cwts P =2
x 46412 =0147.tons. ¢ 47 tons

or, by decimalisirg
&m 6 outs. 1 gr. 15 lbs. x 45=3 2632 2ons x 48,

- 3-2692
45

130 768
¢ 16 3460

147°114=147 tons 2 owtd. 1qr 5lbs. «
20

1

“"g28y



*Ex. 3F, 82%
(ii.) llz;wply i3 yda lﬂ 9 ins. by

’Becxmzhsmg we get 26 583 yds x

. 186 §§ 583348%,,

11680 333
+497 500 ||
82 016 I'@

1&1387&2&&3‘;& 31t 3in.

2\2.» 1
12

800

COMPOUND RULES

{ 98

59
(ini.) Multiply 6 1bs. 8 oz. 15 guts.
by 98.

Decimalising we get 6:72918 1bs. x
" 8720188
98
605 62419
53 033 | 3

659'4528:659 1bs. 5 oz. 10 dwts
1

54496
20

9920

» Examples 31,

Find the values of.—— oo,
£’.165 241 %8. )
2. £19, 115 19}d. x9.
8. 18s 73d. x™T. LI
4. £57, 13s. Oid’xs
5. £3, 08 6d. z(ll 4

J

' 6. £5, 60 113d.x18. o _

. £453, 7s. 83d. x 57.
8 £304.>, 135 431 X7
9.° £57, 0>, 6d. x 341.
10. %alﬁ) 18s. 03d. x 459,

Find, by decimals, the galues of (correct to nearest penny)—

11. £35, 7s. 43d. x 12,
12, £37, 18s. 3}d.x 13.
13. £304 16s. 2d.x 19,
14, £63, 7s. 43d.x 15,

15. £379, 65. 3}d. x 159.°
16. £8005, 105, 0}d. x 576
17. £68, 145, 1ogd x 327.

Find, by decimals, $he values of (correct to nearest fzﬁ-thlng)—
{8 £4176, 2. 3d x 1005,
9. £645, 198. 11d. x 39Q
20. 5103, 153. 61d. x 2185,
[ ]

* E"xs.mples 82.

Fitd the values of—.

1. 3cwts. 2 qrs, 21 Ibs. 14 0z. X 7.

2. 15 tons 6 cwts. 3 qrs. LSlbs.le.

8. 40 Jds. € ft. 11 ins. x 53, |

4. 65 acs. 3 rds. 18 pls. x 426  °

6. 10 mls. 3 furs. 5 chs. 16 yds. x 175,

» 6. 76 1bs. B oz, J4@1s. x 306, ®

7, 12 1hs. G o0zs. 18 dwts, 12 grs. x 49.

8. 53 dax® 6 hirs. 18 mins, 45 secs. x 781.
@® 16 yrs, 218 days, 10 Brs. 20 mins. x 503,
10, 108 grs. 6,bush. 3 pks. 2 gills x 6090,
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Find, by decimals, the values of—

11. 17 tons 3 cwts. 2 qrs. 14 Ibs. x 785,

12. 5 qrs. 18 1bs. 2 ozs. 8 drs, x 300.

13. 16 yds. 2 ft. 9 ins. x425.  °

14. 34 acs. 1 rd 30 pls. x 2800, ¢

15. 105 mls. 7 furs, 2 chs. 17°6 yds. x 1350,

16. 29 lbs, 11 ozs. 96 drs. x 490, “

17. 25 1bs, 7 ozs. 4 dwt. 16 grs' x 876,

18. 183 days 16 hrs 24 nmuns. 30 sews, X 524,

19. 35 vrs 29 days 4 hrs. 48 mins. x 130,

20. 16 qrs. 4 bu-h. 3 pk~. 2 gllsx 596 .

2%1. b7 tons, 3 cwts. 2 qrs, 18 lbs, 6 oz.x 154, conett t nearest
pound. [

22. 23 mls. 2 furs, 8 chs 16 yds. x 38,.2oriect to neatest furlong,

23, 64 :q yds. 8 5q. ft. 108 sq. ins. x 625, correct to- nearest ¢xquare

yurd. .
24, 5 lbs, 3 ozs. 6 dwts. 18 grs. x 327, correct to hearest ounce,
«222. Compound Division — . ‘
Ia dividing by any number up to 20, short division pught to be

employed. .

Example— ' Method— ,
Divide ££46, £33, 43d by 17. Dividing the £'s we get 48 and 18 over.
17 ) £846, 13s 4id. Multiply 13 by 20 and add 13s,»=273s.
—_— 273 +17= 16 and ] over.
£49, 76s. 03d.3§.
ot . Multiply 1 by 12 and add 4d. =184.
‘ 16+17=0 and 16 over.
¢ Multiply 18 by 4 and add 2f.= 66/,

o 66+17=2and150ver. ‘

o . Iy
. 103. All numbers consisting of the fizures J to 20 followed
by one or more 0’s.can be dealt with in a similaf way, care being
taken to mark off the necossary figures {ome for each 0 in the
divisor) befure dividing the pound., the shillipgs, &e. € ¢

104. Factors may be used in Compound Division. The,rule
regarding the remainder (Which in buginess is often® omitted—
_espsecliglly fractione of the lowest unit) is the same as tha explained
in § 13. ¢«

[y ¢ [}

3 . . .
Example—Divide £931, 14s. 24d. 7o | 8]£981, 145, g4a o
Hngy;c?: we divide by 8 first h"&ll&.s’. Bid. 2}“.“

(8 12) agd then by 9, retaining or #2182, 3865 94d v 7 »
neglecting the remainder as des:
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106, Long. dlvmon is usually worked out by the followmg
méthod®

..xi‘mplol—
a) Dunda £11946, Ma. uazd.
by 341. o

, €ss, 05, 8%, 23" Mbthod—
© eba N £11946 + 341 =236 and 11 over.

*841 ) £11946, 115 1184, £ . .
11 x 20+ 118, =231 shillings.
'—'—.ﬁ— g

' g 231s.+ 341 =0s. and 231 over.
o '120 231s. x 12 + 11 =2783d. ¢
o 231 2783d <341 =8d. and b5 gver.
12 35d. x 4+ 3 =283 farthings. .
2788 223 fatthings + 341 = 0 farthings
b5g .* and 223 ovet=:-2-:-
24
. 23

The principld of gecimalisation (§ 90) is of great use in
division.
(ii.) Divide £345, 13s. 10d. by 84.

This is equal,to £345:69167 + 84 (see table, page 47).
Dividing to 4 places we get £4,1154,
Which, on reduction, =£4, 2s. 3 6d.

+ 106. As in multxﬂxcatlog, similar methods are used with the
® other tableg
Examples—
(L) Drvide 724 yds, 3 ft. 8 ins.
by bT. . .

v 12yds. 21t 1}3&;.

87 » 724 yds, 2 §» 8 fns, 724°yds. + & =12 yds.and 40 over.
40 yds. g 3+ 2 ft. =122 ft.

122 ft.+-57=2 ft. and 8 over.
8t x12+°8 ins, =104 ins, *

104 ins. +57=1 in. and 47 over=g.

L
O
L

-

tfﬁlé;lﬁl«si
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(iL.) Divide 825 days T hrs. 25 mina. 30 sess. by 89,
Decimalising, this becomes 325:3094--89

=3¥B562 days n .

~

=38 days 15 hrs. 43 mins. 2¢ 88

Practice will enable the student {o deciae when.to decinalise.

Examples 33.

‘1. Divide £649, 2s. 6d.

» ¢ £850, 13s. 4

ot £341,165. 2

L
”»
”
”»

o

n
”

by 8.
£5943, 13s. IOId. by 36 (factors)
£8527, 18s. 114d by 392,
£62841, 1s. 04d. by 5040.
£651, 7s. 11}d. by 9. v .
« £6476, 13s. 8d by 64 (fay:tors).
£12957, 11s. 2}d. by 487.
£81276, 13s. 10d. by 3104,
16 tons 3 crts. 2 qrs. 10 1b& bz 8
34 tons 18 cwis. 12 lbs, 14 oz., by 48 (factors),
628 cwts. 709 lbs. 12 oz by 321. ‘
6259 mls. 1 fur. 8 chains 16 yds. by 425.
& mls. 1625 yds. 2 ft. 10 ius, by 84 (factors).
45 acs. 1 rd. 35 pls. by 7,
18] ac. 3276 sq. yds. 3 sq. ft. 116 aq. ins. by 72 (factors).
3;5 ac . 90 sq, pls. 18 sq. yds, by 425.
37 1bs. 6 oz. 12 dwts. 10 g1s, by 5.
481 qrs. 6 bush. 3 pks: 2 gills' by 44 (factors).
3281 days 16 hrs, 15 muns. by 385§ ]
12 yrs, 161 d?lys 34 mns. by 27 (facters).
. by 320, éﬂe« 1nnalise). ¢
£27,18s. 1014, by 45 (decimalise) and (factors).
. by 250 (decimalisé) and (factors).
84 wns 15 cwts, 2 qrs. 21 lhs. by %’00( ecimalise}
6% cwts. 3 qrs. 17 1bs. 8 oz by 375 (decimalire).
284 mls, 3 furs. 20 pls. by 80 (decimalise). .
1371 yds, 2 ft. 9 ins, by 350.(desimalise) and (fdttors).
427 acs. ?drds. 16 pls. by 50 (deciinalise),
4321 5q. yds. 8 sq. ft. 72 sq. ins. by 330 (decimalite).

[

. 385 acy 6 eq. chs. 8456 sq. Yinks by 560 {decimalise).

69 1})15). 7 oz 10 é‘lwts. B30 (decimt!,lé(sie).im’z‘hs X
045 1bs. 3 oz, 6 dwts, 18 450 (decimalise
275 days 1 hr. 30 mins, g;&ﬁ(de‘éitgalise.).

528 days 16 hre. 48 mins. by 350 (decimalise),
65 grs. 3 bush. 3 pks. 1 gill by 80 (decimalise),
25 right,angles 15° 25 30" by 400 (decimaligs
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107 e § followmg are examples in both multiplication ®and
divisione As®a general rule, multiply first; but, when it is
. observed that the amount may.be divided evenly by the given
dw:dgr;.dwxdo figgt. Experiend® will enable the student to decide,

. - £ s d.
* mmanples e g
.u.) £31, 'is‘.mw 5|13 15 1}

£22 15 o} 1
(u.) 24212, m b,

42:63128 16666 16°666=£16, 132 4d.
_95_ . o $43) 4049969 20
%336 8122 1619 13-320
213 1563 1619 * 12
1049-969 1616 384
[) —— .
* €589
B

° Examples 34.,

1. Find thd vhlue of § of £2, 14s. 6d,
2. ”» » Yﬁejo Of £5, 10s. 4&&
s . . £8410:pax59

100
* * ﬁG 1s. 2d. x38
L o 7 250
5 e o s 7s._gogd. %49
«' . £21,18 -sd x32
oyt S
1 3 tons 12 cwts, 2 qrs® 27
” P ” o d P 12‘) ° N

8. »  tw s of 12 cwts 2 qre 24 Ihs. 8 0z,
. »® 350 ]bs. 4 oz. 12 drs. x15
9’ » ” *® 200
10 ps o  3Fof32mls 2 furs. 18 pls,
.

1 64 26 acs. 3 rds. 10 pls.
» " 1800
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12, Find the value of 3{3 of 34 aca. 8 sq. chs, .l
1B, . 3yde. 2 ft. 9 in. x 143, ¢

14 665 times £18, 10s,
1B . . 6}§times 3 toms b cwts. 56 Ibe,

35 times 31 days 4 hrs. 48 min
¢ 16. ” ” 100
17 , » % of 3516 802 10dwt
b .
8., o P i)

19, » » £528, 17s. 6d.+-65.
20. « » »” 75 qrs. 3 bush, 2 pks,=-168.
21. Prove that 3§ of 10s. 03d. 42§ of 14s. 103d.+-2} £ 17s, 74d.+
1§ of 14s. 0 d. is equal to £7. ¢ p .
4

XV.—THE METRIO .SYSTEM.

175, The Metric System of weights and measures is now
used ir most civilised’ coyptries. The great exceptions are the
two Lnglish-speaking nations. In this gountry various Acts
have been passed preparatory to-its being adopted, but the
Governruent stropg enough to make the change has not yet been
formed. The only important objection to the change from our
arbitrary and cumbrous tables to the other systematic sets of
weights and moasures, is the chaos that might take place during
the change. The{present Government has made inquiries as to
the method of change and perivg of transition 4ound necessary
by those countries which have adopted the sysiamn, The infor-
mation ‘thereby obtained shows clearly thgt thee chinge could
be made in less timg, and with lesscdisturbance t& trude than is
generally supposed. . e .

199. The Jollowing are extracts from the feply sent by Sir
F. Lascelles to thg Marquess of Salishury in February 1900 in
reply to the above inquiries as regards Germany i— .

“The difficulties werd overcome with comphmt?ve success, . ., . The
purchasing public sooh learaed to gppreciate the‘simplicity of. the pew
system, and they accepted without serious coxplaint the inconvenic nce
inevitably conntcted witn the period ‘of transition. . , . The Weights
and Messures Regulations came into force on the Ist January 1872
that is to sy, about three and a half years aftgy ita. introdtction b
been annovnced. Permission t6 use the néw measurCs wds granted,
however, hs early as January 1870, in 8o far as the other party to a
pesticular transaction concurred in their uae, The interval thus granted

-
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. . .
was sufficient to ensure the adoption of the new system in all 1ts details;
1t also qpabled *the Ibcal bureaux to acquire the necessary apparatus,
“and to produce vnd certify the accuracy of the new measures n such
quantiies as tp render their exqjusivé use in the various branches of
mdustr{ an accoiplished fact by the 1st January 1872. ... This 18
"all the more noteworth¥, as previous to that date a very large number
of different sygtems hafl been jp use 1n Germany at the same tune . . ¢
It capnot be smd that a serious desire exists 1n Germany at the present
day to revért to #fe%ormer state of things.”

* 110. Acquintancewith the system and its possibilities will
show that $h® adoption would be of great advantage to all classes
of the commgthty. All commercial operations would be enormously
«simplified ; af l#st one-third of the time allotted in gchools to
" elementary Arnthmetic could be given to qher subjects; and
ordinary ca.lculatloxfs. could be perforgued n one-half the titne
requirmi. at present. . . .

111° One of the grealest ad®antages of the metric sysfem is
that therg is one definite unit taken for eagh set of measures, and
all the others arespowers of ten of this amt. To constructh table
we require to know tHls unit, gnd then we can form the others by
adding the following prefixes :— °

myra- . . = . . 10000 tithes. .
kilo- . = 1000 times,
hecto- = . ,. 100 gmes.
deca- . , = 10 tymés
unit, °

deci: - . 0= . . of
cenh- e .= . ..ggof

;mlh- 0 - = . . rglwof

112, . Medsure of Length, «
. _The fixed unit’in this measureig the metre, which is alittle
longer than a yard, ’. *

*1Q millimetres (mm.) .
10 centimetrea ¢
O degimetres .°* .
0 matres e

. 1 centimetre (cm.) y37 metre,
. 1decimetre(dm.) ;{6 ametre.
. 1 metr Toe
1 decametre (Dm.) 10 metres.
1 hectomegre (Hm.) 100 metges.
10 hectometres . . 1 kilometre (Km ) 100(* metres
10 kilometres , ... . 1 myriametre (Mm.) 10000 metres,
A Micron syyplguy metre is useds for extremely small theasures,
lmetre . . « v 86-37079 inches.
. dysd 0 ey ., 91°43835 centimetres,

10 decametres ., *

Homgl oy
»

1
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118. Measure of Area.

In measurements of arcas we may use the Sguare Métre and
the squares of the other units. “Lhe table of squaye meagure is
then similar to that of length, but we have 100’s in place of 310’s.

The square decametre is called an Are, #9d then we havc the
\following table. Those omitted are scldom used. -

0
10 Centiares (135 are) = 1 Deciares, are). *
10 Deciares Too . o= 1 Are. . o are)
10 Ares . = 1 Dacare. ‘
10 Decares = 1 Hectare. o

——

la . . . = . 179603 8q. S'ds,(
© 1 Bge mile . . = . 25898945 hectares.

3
«

11t ! Measure of Voluine.' N

[y
15 this we can use the Cubic Metre and th¥ cubes of the
other tnits of the measum of length. The tahle then advances
by powers of 1000. -
Z.g. 1000 cubic decimetres=1 cubic metre. The cubic metre
is called a Stere., The table is— ¥

10 Decisteres . . = . 1 8tern.
10 St\aeres . v = « 1 Decastere,
lstere’. . . = . 1:30862 cul: yard. .
1 cub. yard . = .° 07645 stems,
« ‘ . ‘
115. Measurs of Capacity. ¢
L]

A relation pxists between the measures of lepgth and capacity.
A cddic Gecimetre 3 called* a litre, end ‘the litre is taken ascthe
unit of capacity. The tabls is then constructed as in § 111.
10 millilitreg (ml.J=1 centilitbe (cl.)= (3 litre.
10 centilitres . . =1 decilitre (dlf)-}, jtre.
10 decilitrés & =1 litre.
10litres . . =1 decalitre (Dl.§== 10 litres.
10 decalitres ' , =1 hectliwe I&H ,) =100 litres,
10 hectolitres . =1 kilolitre (KL)=1000 litres.
(5] —— e o€ €
] llitre . =" . 17608 pints,
lgallon = 4'5:&35 itrea
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118. Measure of Weight.

"% A (ubic centinfetre of pute water at maximum density pomt
(4" C.), and at normal pressyre (760 mm.) weighs 1 gramme.
The giargme is taken as the unit of weight.

®
10 milligrammeae (mg.)=1 centigramme (cg )=+ 15 gramme.
10 centjgrammes . %1 decigramme (dg.) = &) gramme.
10 decigrgmanes . =] grareo.
10 grammes $. . =] decagramme (Dg.)=10 grammes.
0 decagrammes , . =1 hectogramme (g )=100 grammes.
10 hecwogrammes . =1 kilogramme (Kg)=1000 grammes,

10Q kilogrammes 18 called a quintal. .
1000 kjlogrammeg 1s called a tonneau or metiic ton.
() e L]

Since 1 c.eme=y34y of a hitre and,l gramme = roos of a Kllo-
grammg, we get 1 Lit8 of water weighs 1 kilogramme. |
L]

1574323 grains.
220462 [bs. Avou.

l'fraig = 008 gammes.

p 11b. Avoir. o= 04536 1logrammes.
[

117. Reduction:—

With metric tables reduction is performed by moving the
decimal point to right or left as required. To ynderstand this,
write the “ metric” tablo thus (use prefixes only)—

. Kilo. Ho.cto. .Decn. ¢ (Xtre.) deef. conti, mill
89 8 6 T - B 3 8
L]

. .
o 1 gramme
* 1 kelogramme

h “’

.

To express the dbove jg terms of anyeor® unif,set the figures

down and place a.dacim point after the *igure of the desired
°

Jnit, thus— . R \ ’
[ * LA
48567238 kifometrel, . It will bp Svserved that the figures
o 485°67288 hectometres, remamn_the s®me 1 every case, the
48567238 motres, » deevmal’ pg{nt dlone being moved.
&e. . .

*The following is thg method of reduction refommended :—
(i) Rd_uu 8262574 Meotometres to centimetres,

® (]
Rewrite the figures, moving the point to its naw positfon, which will be
found by (1) not.ing; the dir.:gnn inptohe above ﬁbl.}—pﬂecto to Renti (to the
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right) ; (2) moving the point in this direction one figire atra tiwe, naming
the Prefixes tall you reach the one required ; insert the pomnt after this figure.

82'625674 hectometres
=326257 4 ceﬂt‘metm.
€

ii.) Express 684782'4 decvmetres as kilometres ’
¢ (darectron, lft) =68'47824 kﬂba‘netral.
L]

Since there are 100 square centithetres’in a square deg‘metre and 100
cubic centimetres in a cubic decimetie (§§ 113, 114), 1¥°sheuld be noted that
in reduction where the name squale occuis we follow fne same plan ag dooye,
but move the decimal point two figures at & time,and thres figures with the
name cubic. With all other tables, including are, hitre, &c.,nfove the pownt
only ope figure at a time. «

)

€ <
(i) E?rm 63925'485 square metres as squaré klomeires .
(dbrectron, left, 2 figures at a tume) =0 063935485 §q. kilomé¥ires.

‘(iv.) How many cubte decvmgtres are there in 1 cubc df:ametre?
(direction, Tight, 8 figures at a tume) 1 duble decametre ¢
N ¢ =1,000,000 cubic dectmetres. .

t
A% the square decametre is also called the aze, tie cwbic decimetre the
litrte, and the cubic metie‘the ptere, it 13 often Mecessa1yto perform a double
reduction. ¢

(v.) Reduce 64372°18 sq. cbnivmetres t decrares

(derection, ‘q/'t, 2 figures at a tyme) =0 0643721 8q. decametres or ares
“(durection, Tight, 1 figure at a tume) =0°6437218 deciares.

v

(vi.) Express 1 hectolitre in cubie metres.
(rght, 18gu¥e at a time) * 1 hectolitre=100 litres or cubic decitnetres
(left, 3 figurys at a tume) = 'lacnblo 'metr‘
¢ ‘
Examples ‘35. €. . ‘
1. Etpress 843762'5 centunetres as decimetras ; 12047:628 grammes
as Kelogrammes; 821°7085 Hectolitres ssedecilitres.
2. Express 1294738b sq. ¢m. as sq. M. ; 0'328629 sq. Dm, as 8q. dm. ;
61284738 c. ey as c. M.; 5837%. dm. asc. ;un, @ -
3."Exfess ¥7°0368€6 Decares as deciares; 4296175 centilitrds as
Hectolitres ; 43259 eres as Decasteres.
4. Express 528407 squ re metres as Hiectares ; 4283205 cukic centi-
metres as litres ; 32592837 Decasteres as culis deSimetres,
6. Express 420385294 cybic metres as Kilolitrbs ; 384278 centilitres .
as cubic centimetres,
6. Eind the weight in metric tons of ,080 Kilolitres of water,
7. How manv rails, each 10 mejres lofg, are required in laying a®”
single line of rails a distance of 20 kilometrea®™ ¢ N ¢
8. How ‘many pieces of clothseach 200 square centnetres in apem,
can he cut from a Toll containing 500 pquare meties |
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9. Ho¥ m;;.ny aflotments of 15 ares can be made from a piete of
land 3(l%hectaus n Jrea?

10. How niany jugs, each of 20 cubic centimetres capacity, can be
filled, from & cgu ¢ »nunnmi 10 Iigres ?

11: "A gtack of*wood, cofitaining 150 blocks, measures 10/ decasteres.
Find ghe volume of eacld blo k of wedd 1n steres

12 A cubic metie*df alugginium 15 to be cut up nto 4000 small’
cubes What wnll be the volume of‘each ?

o 13. A rod ofefi®n weighing 15 kilogrammes 13 ent mnto 40 equal
piaced . What will basthe weight of each piece 1 grammes ?

14. A piece 8f platinwm, 1 square centimetre m area,weighs 1 deci-
gramme. HO® many such Ppieces can be cut from a plate which weishs
? hilogramm '

15, A cubic cantimefre 8f mercury weighs 136 ¢ramm What
will ¢ the weftht of mercury 1n a flask containing half a litre ?

16. A train 13 $ravelling 96 kilometres per hollr. What 1s the rete
n centimetres per secondd ¢

118%In convesting from the British System to the Nletnc
Syste? it is adwisaple to express the British units in one*umit,
with decimals if necesshry (Section X11J ), tnd then makeeuse of

values given for cOnversion.

'y [ ]
Example—Convert 3 fons 5 crots. 36 Bs. to Plogrammes.
16 tons b cwts. 36 1bs, =325 cwts. 36 lies, .
=36436 lbs.
e 1 1b,=0453593 kilogrammes
+% 86436 lbs =(0"453593x 36436) k:lagrsgnmes
=16627 1 kilogrammeés «

,119. In converting from thg Metric System to the British
System, we_conye#t to one unit and then find the value by the
method of Section XIL .t

. *
Example—Conpert 6831 2 metres to miles and yan!&
* 1 metre=1 093638 yards .
6834 2 melres= gll 093643% 6834'2)'gards «
. ®  =7474'10 yards
.-=§ miles 43410

®. *Examples 36., *.

1. The distance from Jeondon to Edmburgh is 400 miles. Express

distance fu kilometres. o% ° e *

2. During the ten months ending April 1901 the United States of
Ameriea iffported 5,805,080 g, yda. of unbleached cloths Express

this amoung T Fuire nietrés,
3. During the foir mopths endin 1 1901 Sweden®exported
B e O e ot Anivolons i poen exDer
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4. In May 1901 the United Kingdom exported the' following

uantities of jute yarn :—to Germany 2200 yds., Fo Spain and, Canaries
87,700 yds, to United States of America 21,400 yds., to Brazil
2,454,500 yds., and to other countries 741,500 yds. .Express these -
le in metres, ' 0" ®
5. In May 1901 the United Kingdom'exported the following'
uantities of wool :—to Germany $7,10Q 1bs,, td Holland 12,300 lbs., to
‘rance 6800 lbs., to Umted States of America 1,830,90001bs., to Canada
25,300 1bs, to other countries 23,200 1bs. Expref‘these quantities in
kilogrammes, c .%o
6. For the five months ending 31st May £901 the U’{'ted Kingdom
imported the following quantities of wine :—Cham %l 1,194 galls.,
Saumur 51,6851 galls, Burgundy 6516 galls, Hock 20,359 galls,
Moselle 18,816 galls. Express these quarities in hectolitres, .
7, The following are the total quantities of coal and culn ex-
pbrted :—1896, 32,947,680 tons ; 1897, 35,354,206 torc ; 1898, 35,058,430
tons ; 1899, 41,180,332 tons; 1900, 44,089,197 tons, Express these
quantities in tonneaux. <, ¢ « ‘

*%. The height of Mount Everest is 29,000 ft. Kxpress tT'd\s height
in me#res. ‘ LI

9. The railway jourfley from Copenhageneto Stockholm wid
Gothenburg is 701 kilos. Express this distarfce in miles and furlongs.

10. The total area of the German Empire is 639,812 sq. kiloa.
Find the area inesquare miles.

11. A train travels at the rate of 54 miles per hour. FExpress the
rate in kilometres per hour. '

12. Expresg the weight of 2 gramme in grains and decimals of a grain.

18, The area-of a certain farm is 50 ac. 2 ro. What is the area
expressed in hectdres ? .

14. A person walks at the rate uf 4 miles per hour. How long will
he takg to travel 40 kilos.? .

15, At Glasgow, duyring August 1901, theemean atmospheric pres- -
sute, correctdd for femperature and “reduced to médan sea-level, was
29943 ins, TExpress this pressure in centimgtres, correct to three
places of degfmals. . . o . .

16. For the sam® E?u:riod the average vebcit{ of the wind pef hour
in miles was 10-5.% Express this velocity in kilometres, correct to two
places of decimals, ; ° o ¢

17. A piece of wir§ measures 876 centintetret. Express this‘iength
in inches, correct to‘two places of decimals, ¢ N e 2

18, A tradesman buys 34245 metres of; cloth. Find the length in
yards, correctto two places of decimﬂ?‘, ! . .

19. A measure is graduated to hold 40 fiuid ounces. Express this,
amount in litres, correct to two places of dectmals, ¢

20. A labourer has to carry 12'816 quintals of plaster & distance of
834 meéres. Express these quantities in lbs. and yards, correst to
thres places of decimals, ‘
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hd °
21. The%rea of Scotland is 19,777,490 acres. Express this ares®in
heetgres, ¢grrect to six yignificant figures.

*.* 22. During the five months ending May 1901, France imported
48,863,600 kilogrammes of machigéry. Find the equivalent in tons,
correct to"six signifieant figufes.

. ¥ 23 JDuring the same hgaeriod Francz imported 879,427 hectolitres of
-gines.. Find the equivhlent in ga..llons, correct to six significant

res. . °
8‘:24.' The exports®® coke and cinders from the United Kingdom for
the gelrs 1896 to 1909 were as follows :—1896, 676,811 tons ; 1897,
978,327 tons; 1898, 769,742 tons; 1899, 867,295 tons; 1900, 985,365
:ions. Expres8 ﬁ_lese quantities in tonneaux, correct to four significant
gures,

** 120. Commeercial Uses :— .

In commerce sthe only units of the measure of length ift
commongise are the cehtimadre, metr'e, and kilometre, The metre
aend centPnetre aré® used Where we would use yart‘is, feet,eand
inches ; *the kilotetre whero we would use the mile. For scien-
tific measurements, in evely country, the centimetre, milliftetre,
and micron (yglyy mm.)are used, The following are approximate
values which 313 be ysed for rough calculations, and in checking

~Jesults.

.
1 centimetre is nearly equal to £ of an inch. :

1 metre * » ” of a yard.
1 kilometre ”» .5 ® of a mile,
1 pole » » b metres;
. lfuleng » , ., 200 metifhs,
L .

.
121. In %heaguring areas the hectare is ueed where we gwould
use acres, and the squate metrg where we would use gquare yards.

1 hectare ¢ ° is nearly equa] to 2} acres. :
* o 1 square .ﬂletre .' » » * 1} squgre ya?ds. « o

122. The cubic metre corresponds to the cBbic yard and is
almost 1% of a culic xard.' In measuringgwood, however, the
volume is expressed in, steres. C .

* I measuring liquids ahe cubic centimétre, litre, and hectolitre
are the most.commonly*used; she litre andshectolitye beinggused
*ixt measuring grain and f.ruit' -
Tlitre s nearly equal te li pints,
I hectolitre  ,, p 22 gallons,
1 cu’l.:in inch ' . 4, 16} cubic centimetres
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¢ . . ‘. WL
123. The kilogramme is the commonest unit in the measure of
weight ; the quintal and tonneau are used for hea¥y weiyhts, and
the milhgramme and centlgrammaoin scientific calculations.
e o .

1 kilogramme 18 nearly equal t¢ 2} 1bs

1 quintal » n CZcwts
1 tonneau [P B, 1 ton. .
1 gramme » » 154 ggadn.

Examples 37.°
(In this set the values given 1n §§ 120~123 are to te used.)

1, An approximgate value of the distance from the earth to t¥e sun
is 924 mllion mujes. What will be the corréspotding approximate
value expressed 1n kilometres R ¢ ‘

2 A Pers'on buys 11 lbs, o} jra at 25, 6d. Ken Ib, If ths tea was
soldn kilogrammes, what amount would he bypy asd what would be
the pyce per kxlo%ramme? ¢

3. A farmer Jays 2} tbns of manure on a fiedd of 3 acres extent.
Express these quantities 1n quintalsand hectdres. «

4. The distance fiont Paris to Madrid 1s }450 kilometres. What
is the distance 1 miles ? .

5. The distance fiom London to Paris is 288 miles, Express the
distance 1n kilometres.

6. Motor xaohmes are allowed to travel in the United Kingdom
at the rate of 2U«miles per hour, Express the rate 1n kilometres,

7. The reacihg of a barometer on
What is the reading 1n inches? ¢ ¢ PS ‘

8. A person 1n Frange wishes to buy about two phnts of milk.
What quantity should be ask for ? o

¢ 9, A flag¥pole 13 585 metres high* “What is the height in feet?
10. A sovereign contains about 113 graind' of Jure gold. Express
the@mopnt 1ff grampies. « «
11. Sound travels at the rate of 1090 ff. per decond, Express the
velocity 1n centiméres per second. .
12." Laght travels at the rate of about 300,000kilometres por sccond.
Find the corregondink value 1n miles (threé’slgmﬁcmt ﬁﬂt:e.s).
Xl 13. A bax:‘m of applen containg 14 stone. ~ What is. ; wweight it
ilogrammes ¢

a certein dag is 74 pentumetres.

4 A man buys avbarrel of grépey,containing &% kilogrammes. .

How many 1bs. does he buy?
15. Aghest of tea contains 16g ibs, Whitds the weiglit of the tea
!nkgéog;tmmes’f h b : about 16 yds, d.ci"bh. Hawmmy’
rson wishes to bu 0!
motres uhogled he ask for} v ) : ‘

L3
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124. For commercxal purposes tables of equivalents are usuflly
sonstructed similar tadthose below.
The following tables are taken from the *Encyclopzdia
ntanni‘ba ” Ntuth Editiom ¢
)

® Table for oonqerswn of British and Metric Units.

A
uble Cubic Cubie Cubie
In:heuyMllhmetree 2“““‘ Feet. Inches.[Centimetres.| Metres.| Feet.

N .
1 253999 1 032809 1 16386 1 35 316
2 50'7T99 2 6 5618 2 32772 2 70-633
. 3 76199e] 3 9-8427 3 49-168 3 105 950
4 101 598 ‘4 36 4 65 545 4 141-266
+5 | 126993 | ®5 | 164035 | 5 | 8191 | 5 | J76583
‘8 152 397 6 19-6854 6 98- 317. 6 11-899
1 177797 [e 7 °| 22:9663 7 1]4 103 7 247216 o
8 03 196 8 26 2472 8 131 089 8 282:533
9 8:596 '} 29 5281 .,’9' 147476 9o 317'?49
Pints, ) Litres. Ethre. ®Gallons. | Grains | Gramtes. | Kl Pounds
gres ¢ o | (reey)
N [
1 036765 1 02202¢ § 1 0 Q64799 1 2 6792
2 1'13510 2 % 044049 2 0°129598 2 5:3584
3 1-70265 3 066073 3 0194397 |® 3 80877
4 2-27020 4 0-88098 4 0259196 4 10°7169
5 2-83775 5 110122 b 0 323994 5 13:3961
6 8-40630 6 132146 6 *| 0388794 3 160754
1 397286 7 164171 7 0453693 | - 187546
3 454041 | *8 ]°1'76195 8 0518392 1 8 214338
! 5 10‘96 , @ 193228 # 9 0°583190 9 241130

.

—_—

-
126. Two of the most qommon tables %ire the gonversion ,of
tons, cwts. Ibs. to kxl,pgammes, and of metresYo miles and'yards.

' ®Table of convgrsion ¢f Tons, C'wts.'Lbs to'J(zloqmmmea .

© Lha Kilos. | Cwts. | Kilos.  Tons. | Kilos. @] Kilos. |[Lbs. ( Lbs. (Avolr.).
— A — —— | S

1 | oasoe | ©* | wosozss] 1 °|1016wa75] 1 | 2-2046
b 2, | aeo719 | 2 «f101-604751 2 |2032°0051) 2 44092
3 1°86078 8 {15240718] 8 [380481426] 8 66139
4 m;m 4 |eB3-20051) 4 |4084:1902] 4 8-8185
o b | 226766 | 5 |2540 5 |5080°2877] b |e118231
.8 | 272186 | 8 |go4-s1428] 6 |eogs2852] 8 | 13-2277
7 | 817B154) ¢ 7 *|955°61664 |« 7 |7112:3828) 7 [e154823
8 | 8828741 8 /j406-41002] & [81283803] 8 | 17-6370
o | 408288 | o |45722140f 9 |91444270) 9 | ®19°8416
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‘ Table of conversion of Metres to Yards and" Mifls. '
£

s

Matres. I Yards lelometres Miles.
I — e
1 1-09363 1 <+ 062138
2 218727 2 T 124276
3 323090 3 1'86215
4 4 37453 4 ‘ 53
b 546817 5 3+10691
6 € 56179 8 | 372829 °
7 765543 1 4 31968
8 874907 8 497106
9 J 84269 9 b 59244
-
( < T
= Examples 38. @
(3
Construct tables tor the conversion of— ‘

[}

1. Yards, chaing, furlongs, and@miles, to kilométres.
2. Square yaids, roods, and acres, to hectayesy

8. Qrains, pennywetghts ounces, and psunds (Tyoy), to grammes
4. Pints, quarts, and gallons, to Iitres,

8. Quintals to cwts, tonneaux tostons, .

6. Centimetres to inchés, meties 1o chains., «

7. Square metres to square yards, hectares to square miles.

8. Latres to pints, hectolitres to bushels.

126. »~  How To Use THE TaABLES.
(Fake the examples of § 1153-11%.)

Expreas—(1.) 16 tons § cwts. 36 Ibs. vi kilogrammess

- This i% wdrked out thus *— "
10 tons (1 ton x 10) —.4&1)30 475 kilogrammes,

[

g tons 2 2?52 »
cwts, = 2540118 .
A01bs. (31bs.x 10)= 13 60'18g .

6 1bs, = 212156

< —_
16 tons b owts_. 36 1bs,=16527 1 kilogrammes...

< (
Bxpress—(ii ) 68342 matres in males and yards,«
6000 metres (8 metres x 1000)=6561;79  yards

2

800 , (8 , x100)e=,87T497 ,,
¢ .80 ,, (3 . x10) =‘‘s2-8000 .,
4 = 438453

e 2 :: (2 metres+10) = 21 272:;
(38342 metres 7474710 yards=4mis. 434°10 yds.
€
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Examples 39.
. , (Using, tablos of § 124-125.)
» Convert—*

P 65in.; 45in.3 ¥ ft. 6in. ; 3 yds. 5 in., into millimetres.
2. 4yds 1ft.8in.; 3 ydg 7in, ; 6yds. 2 ft, 7 in., into metres
8. 85 melfresg 61376 cms. ; 8467°5 mms., into feet.
® 4 126 cub. f.; 20 cub. tt. ; 3 cub. yds., into cub. centimetres,
* 5,45 cub, gnetred ; 68345 c. cms, ; 8:934 cub. metres, into cub. ft.
6. 63 pings, 18 galldhs, 8 bushels, into litres,
Express— 4
® 7 17. 89 ligres ; 46375 c. cms. * 1006 litres, in gallons.
. g 63 grajns ® 7000 gi1atns 1 5760 gramns, 1n grammes.
) , 45 kilos; 39-27 kilos; 837 grammes; 453°6 grammes, in€bs.(Troy).
10. 3 tons 5 owt="12 1be, in kilos. . N
11. 7 tons 12 cwts.#20 1bg. in kilos,
12. %8 tons 8 cwts, 7 Ibsr in kilgs.s
13+ 7345 metees in (1) yds. (2) miles,
14, 8936 mefres th (4) yds. (2) miles, (3) mjles and yda.
15, 67:385 kil@metres in (1) miles, (2) yds. b

Examples 40.
(Uting tables of §§ 95-96, &c.)

[
1. Express 3 grs. 8 lbs. @ 16s. 8d, per cwt. asedecimals of cwt,
and £s. . . .
* 2. Express 2 ¢gs. 5 1hs. @ £1,33s. 4d. per cwt. as kilogrammes at £5.
3. FinM, uging the tables, the cost of 3 grs. 21 lbs. @ £1:7625
per cwt. . . * .
4. Find the cost of 1 tom € cwt. 1 qr. 13 Ybs. @ £%80417 per qwt.
§. Find the cosf of 0-88393 of a cwt. @ 1s. %d. per Ib,
¢ o6. Find the cest of W8 pints @ £ 35834 per litre.y
7. Find the ovst of #4 grains @ 11s. 6d. per gramme., © ®
. 8. Find the cost of 83 kilogrammes @ 2s. 6dgper 1b.
«9. A train travels at the rate of 90 kilometres per hour. Express
the distance in miles pe# hour. .
«10. 4 stone fallink from rest, falls 16 ftyin the first second. Express
the distance in ¢entimetygs.
... 11 A ctibic centimétre gf water weighs legramme, From ghis find
the weight of a cubic foot of water. -
12, & ]ierson.buya'w metres of cloth for 30 francs, If a franc is
worth 0:04187%f & £, find the price per yard. o
18. Find how many feet and how many metres there agg in 05826
of a mile.
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' XVI—PRACTICE.

127. Simple Practice is a method of caﬁculnting costs now
very seldom used in actual busigess, 1ts place being taken by
multiplication. To understand the method we' must £rst learn
. the “aliquot parts” of £1, 1s, &c. By “gliquot part” 1s taeant
any sum which is contained in the giwen sum an exact number of
times, e.g. 10s. is an aliquot part of £1 since ¥ eg containedin jt
2 times; 3s. 44, is an aliquot part of 10s., befng contained it 1t 3
times ; and 2d. is an aliquot part of 3s. 4d, being *contained in it
20 times. It is evident, therefore, that the cost of & number of
articles at 10s. each will be half their cost at £1 edck ; and their
cost at 3g 4d. each will be one-sixth of the cdst gt £1, or one-
third of the cost at 10s. each. By dividing the total cost at the
latwer sum by the number evhich represents the times the smaller
is contained in the lirger we qbtain thy cost af the smaller sum.
The msethod is useful with sum€ not requiring tp be broken up
into more than two parts (<ee “Mental Auithmevic,” §§ 67-73),
but be¥ond this we do nof advise its use. €
128. Special attention <hould e paid té the part the whole of
the shillin.s and pence®form of £1, and fam this the answer
shouldsbe obtain®d by multiplication rather than by working with
a number of aliquot parts.

Example—Find the cost of 345 tons £345=cost @ £1.
at £2, 13s, 48, each. 23
138, 4d. =3%f £1. 861 ‘

(I —2—30"—' {1 @ of £1.
T T

e £930=cost @ £3, 13 4d.

A question of this kind may be worked by decimalising the
mongy part afid my tiplying as shown i1 Art! 99. This igthe
quicker method when the actual part thd sum®is of £1 cannot
be seen at once. . .

129. In cases wher¢ the cost is slightly.und\m an exact nuniber
of pounds, calculate.for the exact number of pounds and, deduct ,
the cost at the difference. ¢

Bxantplo—Fina the cost 8f 863 articles & &7, 19%. 103d. cach.'
Mothod—Calerlate cost @ £6 and deduct cost @ lid. #ihoe £5, 19, 108d:
=£6, less 14d. . « e
853 articles @ £6 ehoh  w£8,118 0 &
) » @lid‘ "

. e 4 = 8 8 7%
858 a;rtlcles @ £6, 198, J‘Gh&&m 13 &b
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13b. Whén a fraction occurs in the number of articlespany
ong of the following methods may be adopted.

* (1) Caleulate the cost of the integral number by any of the
methods alre»uiy.expluineQ, andyihen find the cost of the fractional
part and edd. .

Exsmples—i{i.) Pind 3 cost of 453 articles @ £4, 152 each.
° 45 articles @ £4015 9 each=£213 16 0
'“_;_;icles@.u 50, = 3 3 4

. 45% arq:les @ £4 15 0 each=£316 18 4

L
(2) Find ¢he cost of the number of aiticles (with fractions) at
£1 each, and éhen calculate at the given price.
() Find thevosteof 53% articles @ £7, 8s. 9d. each.
. 35. 9d =£%9
533 ‘u'tiples @£l 0 0 eachcost £53 8 0
~563% ,0 @£7T O O ,*, £37116 0
531’ 9" @:i‘l — 39 2 __._10__0 23
53! nrti.cles @ £7 3 Yeachcost £383 16 8

(3) Decimalige the “fraction and anultiply as for a.whole
number.

(iil,) Wind the cost of 662 articles @s£12, 1a. 8d. each.
£56 75 x 127 o
127 .
681-00 (Multiply by whole number first.)
47291
685-7291
20
14‘3825
12
§o8
563 articlgs @ £12, 1a. 84, en:ch cost £885, 14s. 7d.
* 1) Decimaligs the Jraction and find the gp<t byjaliquot parta
Select, as far as possible, parts that are tenths,gtwentieths, &c.
: Av.) Find, the cost of 845} artiles @ £6, 14s. 8. cach.
. 845 625=cost &t £1
. [ . .

° 5073 76 n £6
10s.= § of §¢ {* 4228128 10s, .
2. =yy of 846628 2. <
% =Mof £1| 8410628 .

»ed =g offs| 28WTB 8d.
$693°875 ¢+ £8693, 17s. éd. o
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(5) Decimalise both and multiply by contra:ted metkod as ex-
plained in Arts. 5155, taking care to obtam£ the answer correct
to three places of decimals so as to ensure a curacy as far as the -
pence.

(v.) Pind the cost of 84.% articles 84-18%4}
@ £10, 4s. 73d. each=84'1875 10-23126
articles @ £10'23125 eack. ‘@i

1376
16837
25
. 84
‘ 16
412¢
£861343 ©

T

GHRRO

. "1use

O e 817 articles @ £10, 4a. T3d. cost EBBI:.G% 10d.

(6) When the price given is hot that of a single article, or is
of a different unit from that of the article whose cost is required,
simplify first by cancelling.

(vi.) Find the cost of 7320 artiales @ 17s. 6d. per score.
Write thms—7320 articles @ ——T-lzzof: Concel as shown on

Pp- 15, 16 obtaining 366 @ 17s. 6d. eash _
] ¢ or7232@ Q 10id. each. ~,

Proceed as in previous examples. ¢ .
(vii.) Find ﬂw cost of 476 lbs @ 18s. 8d. per cwt. o
¢ o o 2 ¢ L
Write thrs—476 tbe: @ ¥ . (Cancel Ibs. and ewta. (112)
oWt and money.) .

' Giving 476 @‘;}‘(ﬁd. eacH,
[

. Examples £1.

1. Fmd the cost of 853 articles @ £2, 124 Gd each,
2 " 459 , @=#£10,18. °, .
¢ » 72 @ £4, 78. e w

(4

<
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4. FiM the cosf of 329 articles @ £2, 19s. 11d. each.
@ £5, 19s. 103d. ,,

b. » " 484% ”
‘6 % “2vem L @ 1se4dd .
» » 74} cwts. * @ £1, 3s. 4. per cwt.
ctey * p 88U @ s g(%d. per Ib,
o ¥ » H4% yds. @ bs. 8d. per yd.
10" , w 23219} yds. @ 33d. ,,
L., L. 87 artsles > @ £6, 9s. 6 each.
12, o= b34]quarters@ £2, 1s. 8d. per quarter,
3 o, »n 9 999 articles @ £999, 19s. 114d, each.
4 ° *y pIZ @ 16s. 104d. each
15, ,, es 56, @ £3, 18s. 41d. per doe.
16. ,, ., 2840 @ £1, 17s. lo%d. per score,
17 , ® » 124Q yds. @ s, Gd. per ft.
1§ ,» 428§ 1bs. @ 20s per cwt. B
19, . Yfacres @ 10s 9d. pgr rood. R
2. ¢ 7,52l oz gold @ £47, 18s. 11d. per Ib,
2L ¢y 7320esq, yds. @ 13s. 74d per sq., ft.
22. ¢, ®  b13% acres @ £125, 10s. 10d. per acre. ,

23.° , S - gg& cwts. @ £10, 7s. 43d. per 1b,
. 473 bushels@ 135 104. per bushel. >

131. Compound Practice :—

in compound practice we have several units of“both the goods
angd the money. * Whet using itz we keop one of the sots of units
fixed (the froneyp and take ‘parts for the other. The fcllowing
examples will show the various methods 4f dealing with such
questions, ’ es * ) s .

Examples— . .
* & (L} Fond the gjst of 3 Jons T owta. 2 grd. 14 lbs. § £2, Tos. po» tond

(a) Break up the cwts. qrs. lbs, into aliquot parts of tons, cwts.
* . Gr8 &c., and proceed as follows :— ’
©

v £a d ° v
VL . . 1216 0 =costof 1 ton
} 3
. a® 320 = n cBtons . ’
& owts, cost 3 of 1 ton 14 0 = ,, . . bowts-
2 owts, 2 qps. cost fofGowts. (0 7 0 = , . . 2owts.2grs.
141bs. cost yy of @ SWta 2 qra0 0 42= , . . . . .9, 14Mbs
19 9 43= 8tona 7 cwts. 2qrs, 141bs
L]
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0 Decimalise the weight and find the coss as in:simple practice.

£3-38126 =cost of 3 tons 7 owts. 2 qrs. 14 1bs.
2 @ £1 Ler toft, €

- 67625 *
103.=-§ of £1 16908

bs.=14 of 10s 0 8453
1s, =gy of 105 | 0-1691
94675
20
93508
12
4-2
£9, 92, 4°2d. =cost of 3 tons 7 cwts. 2 qra. 14 [hs, ‘

1 ' ¢
{c) Decimalise both weight and money and Obtain refult b;
y
«  multiplication.'
¢ £838126
28

«

28 __
67625
. A 2 7050(0
‘94675  Reduce as above.

£9, 93. 4°2d. =cost of 3 1ons 7 cwts. 2 qrs. 74 1bs,

* Carry multiplication and division to 4 pla.c"es, making the necessary
allowance.

(ii.) Pind the cost of railing a field whose perimeter is 534 yds. £ ft. @
4s. 6d. per yard. f

a

(a) Since 2 ft., when expressed. e
as deoiusaal of 1 yd,, gives a repeat- 106 9;;’8

Thus 534'666§ yds. @ £225 per yd.
0'225§y pery

ing deLimal, in working by the last 10 6933 .
mgthod of (k) we must use the _567313,
methoc of §54. To ensure accuracy 120 300
in the pence, 4 places, and in-the £0
farchings, 5 ylaces Wil be necdssary. ¢ 7-00:

® N

£120, 6s. 0d, =cost of 534 yds. 2 ft. of néling‘@ 42, 6d. pec yard,

(b) Such a question may be worked ont by multiplication. .
[} ds. @ 4¢. 6d. per yard.

< s d.'my Cac 2834
6 267
5343 R Yo e 2183
T ol
8 0 1
8 0

=008t of 534 yds, 3 ft. of railing.@ 4s. 6. per yard,
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(c) The fpllowing gdditional method w111 bo easily understood [soo
§ 180 (iii. )]

' (lil.) Ft'ﬂd the coat of 34 ace, 2 rds. 10 pls. @ £13, 4s. 2d. per acre.
® *£34-5636=gost of 34 acs. 2°rds. 10 pls. @ £1 per acre,

[ ]3*

49( 845625 ,e

72005 = ” » A @ 4¢. zd. per acre.
¢ 44931255k » » @ £13 per acre,
v ® 4456'513(: " ”» » @ £13, 4s. 2d. per acre,

4
10.-5%
1%

2 O '

£458, 10s. 34,'=c£ae 21‘: 34 acs. 2 rds. 10 pls. @ £13, 4s, 2d. peg acre.

(d) Where the Metric Bysten) 18 employed fse Multiplication.

(iv.) FPhd the cost®of 34 kilogramimes 65 grammes @ £2, 13s. 6d. per
*  kilografme.

Decimalised, this geads 51 ggo kilogrammes @ £2 675 per kilogramme,

. 2 875

+ 68 130'0
20 4390
2 384(6
1703
£01124)  =#9t, 2. 64, "
o (v.) Find the cost a]’52 858 ares,@ £3, 5 florins 8 centimes per are.
This kscomus ‘52'658 ares @ £3'53 per are (§ 137)

T =#iss, 175.8d.

, Bxamples 42.°
Find the values of— *»

J..btonl wts.Srs. £2, Bs. per ton.
f\m. 1(11013 ﬁ;{e&' . per milv.
3- 7811»- 120&8&1‘1.@13&

ad
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Fipd the values of—
4, 27 yds. 2 ft. 8 ins. @ 7s. 43d. per yard.
6, 150 acs. 3 rds. 20 pls. @ £2, 15s. 6d. per'acre.
6. 3 lbs, 10 oz, 10 dwts. @ £65, 18s. 6d. per Ib.
7. 45 qrs. 6 bush, 1 pk. @ £1, 6s. 6d.cper quarter.<
8. 20 acs. 3 rds. 12 Els. @ £1, 16s. 84. per acre.
9. 2 tons 3 qrs. 23 1bs. @ £8, 19a. 8d. per cwt.

10. 2 lbs. 7 oz. 15 dwts, 20 grs. @ £46, 14s. 6. per Ih,

11. 3 tons 17 cwts, 2 qrs. 8 Ibs. @ £32, 17s 44, 2 tin.

12. 3 lbs. 4 oz 13 dwt. 19 grains @ £3, 17s..104d. per oz

13. 191 acs. 3 rds. 37 ?]s. @ £42, 3s. 4d. per'acre.

14. 30 acs. 3 rds. 16 pls. @ £49, 13s. 4d. ‘per acre. ¢ «

15. 13 cwts. 1 qr. 104 1bs. @ £2, Os. 8d. percwt.

16. Find the cost of constructing a railway 6 mls. 3efurs. 26 pls. in
length als an average cost of £5, bs. per yard. L o

17. Find, to the nearest penny, the feu duty of a piece of ground
Uf 2 rds. 12 pls. 20 yds. at the rate of £20 per acre.*

18. If 5 cwts. 3 qrs. 14 lbs. of a certain urticle cost £6, per cwt.,
find what will be the cost per Ib. zvhen the cost ¢f the whol: has Leen
reduced by £7, 16s, 8d.

19. If the produce of an orchard, 1 ac. in extent, weighs 1 ton
18 cwts. 3 qrs. 20 lbs., find, by practice, the weight of produce that
should be yielded by another orchasd measuring 10 a¢s. 3 rds, 326«} pls.

20. Find, to the nedrest penny, the cost, for freight of 16 tons
15 cwts. 84 lbs. @ £1, 10s. 6d. per ton.

Examples 43. '

Find the valucs, correct to the nearest penny, of—
1. 5 tons 3 civts. 2 qrs. 8 1bs. @ £2, 1s. 6. per ton.
2. 34 mls. 3 furs. 6 chs. 18 ydy @ 15s. 10d. per mile.
8. 74 lbs, 6 0z. 10 drs. @ 14s. 63(1. perlb. ¢
4.4280 yds. 2 ft. 8 ins. @ 3s. 11d. per yard, ¢
5. 16 acs,)3 rds. 25°pls. @ £3, 1s. 1Qd. per acre.
6.¢37 cwts. 18 1bs. 10 0z. @ £5, 6s. 8d. per cwt.
7.8 qfs.,fi bush. 6 galls. @ £2, 175, 12; per gnarter.
@8, 8 lbw. 5 0z.40 dwts. @ £45, 13s. 44, per 1 (Troy).
9. 3 Ibs. 8 oz {Avoir.) @ £50 Eex‘ 1b. (Tray).
10. 6 tons 15 cwts. 106 1bs. @ £5, 15s. 6d. per ton. .
11. 3 mls. 6 furs. 45 yds."2 ft. @ £1, 19¢ 11< per mile.
12. 154 acs. 2176.8q. yds. @ £3, 10s. 6d. per-acre. .

Find the values, correct to the nearest farthing, of-—
13. 8% tons 16 cwts! 90 1bs. @ £3, 1¢ 4d. d}.)er ton.
14. 72 cwts. 2 qrs. 15 1bs, 8 0z. @ 16s. 73d. per ewt.
15. 32F yds. 2 ft. 10 ins. @ 34 6d. per yarb.c e |
16. 61 mls. 5 furs. 3 chs. 11‘yds, @ £9, 175 6d. pef’ mile.

17. 235 acs. 3 rde. 15 pls. @ £10, Ts 9d. per acre.

-
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Find tHe walues, cormect to the nearest farthing, of—
18, 372 s%. yds. 8 sq. ft. 100 eq. ins. @ 10s. 73d. per square yara.
49. 3®cub. yds. 18 cub. ft. 576 cub. ins. @ £1, 14s. 10d. per cub. yd.
20. 64 bush. 3 pks. 2 galls. @ 3s. 44d. per quarter.
22, &0 mls.e1038 yds. 2 ft. 10 éns. @ £7, 11s. 94. per mile,
22. 13¥ tons 1739 lbs. @ 16s. 10d. per ton.
23¢ 58 1bs, 10 0z. 14 drs. @ 39s. 6d. per Ib.
24, 15 1bs. 6 oz. 10°dwts. 14,grs. @ £19, 17s. Gd. per lb.
e
. *TDromar Pracrice. (See § 137.)
Find the cost of— *
25. 84-376 kilogramnfes @ £5, 6 fl. per kilogramme.
28. 2347 grgmmes @ £1, 7 fl. 5 c. per kilogramme.
27. 9413 gentigrammegs @ 3 muls per centigramme.
28, 325621 kifometres @5 fl. 5 c. per metre.
24, 27-35 hectares of land @ £3, 5 fl. per square metre.
30. 384 hectams of growing corn @6 f, 7 c. 5 fils per square metre
3l ?739 litres of wine @,2 fi. 5 c. per litre.
82. 7#5'256 metres of silk'@ 5 1.2 ¢. 5 mls per metre.
83. 361 steremof wood @ 3 fl. 4 c. per stere. .
84, 562 hectojitre$ of wyne @ 3 fl. 2 c. per litre.
85. 81575 cub.‘metres @ £1, 3 fl. 7 c. 5 mils per cub. metret*
36. 3500 c. cps. @ £1, 7 fl. 5 ¢ per litre.
87. 4'6 grammes of metal @ £520, b fl. per kilogramme.

XVIL.—-ALGEBRA.

182. We think no excuse is necessary for iatroducing the
following short explanztion of simple Algebraic ‘Equations with a
view to using sueh methods int Arithmetic. The time is surely
gone when 'any attempt should be made tordraw a hard gnd fast
line hetween two subjects which from their'very natjre are bound
up together. We would advise students to make every use
possible of the algebraic method of solying quegtions in Arjthmetic.

£33. Every ora will «dmit the truth of the followifig axioms :—

‘
*e 1 If equals be added to equals, the results are equal,
2. » ¢ trken from equals, ', ”
, 3. o multiplied by eﬂualn, W »
4 » djvided by equals, » »
« 134. In elgebra lettersof the alphabet are used to represent
figures and quantities, which, when known, may be substituted
for these lette.s. Two letters written side by side, without any
sign betwsen them, indicate that their values are to be muultiplied
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togetler, e.g., 2y implies that the value assifned to # is to be
multiplied by the value.atsigned to y; 2z ig usually written 2%,
the 2 indicating the mumber of #'340 be multiplied together. 8o
also, if a figure be wiitten alongside a letter; thug, 3z indicates
that the value assigned to z is to be multiplied by 3 * Agam,
¢ #(y +2) indicates that the value assigned 0,z is to be multSplied |
by the sum of the values assigned te  and 2. In all other ‘cases
the process to be undergone 1s indicated in the, same way us in
Arithmetic. . LI
Now take such a statement es z is equal to . . This may be
written T=y ] ¢

. ] v
and means that whatever value you adsign to 2 the same yelue: .
must be assigned tq . Such a statement is termed an equation. ’
1t is evident, then, that 1f & be known to be equal* to 45, 1t follows
that =40, According to the above ayioms wg have— ¢

=45 ! .
e+4=45+4 = 49 (axfom 1)
t-6=45-6 =3 ( , 2y
3z=3times 46135 ( , 8)
z “ 45
= F (.9
185. The following are typical examplea ‘of equations s
@) 14% 15 ) (iv.) 10_
#=~Jo0c Loz
by simplifying we get— ¢ -1£ *z=bx év
21§ ¢ . =
¢ p=ro=01, 10=5z
, IR e ce ' 10_ba
(L) © 16x10 ¢« 575
o ¢ 5:‘”’= 8{1 ' ‘ ¢ ‘ 2=z
€
then 5w+5=]'£|'&d—19+5 ") %3’=4
2 2« ‘ o2 Xt
e x=!‘—r§” XDl 5a 24=207
x 4 =
(i), z_e (, (, et 19
* . 8 o
Exb=6x5 . Nt ‘?& ?fgajs )
. X0
Re w80, T=—3 =100,
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136" Bxamples—

G,) If ag=3, b=4, agd o=5, find | (iv) Tf P=10, find the vhlue of
abo ' . C, given that
the va.lue of m, given z-— 10'e Z‘. 32_ c
Substittﬁlng tha given, values of 180 " 100
%, b, and o, we gety Substituting we get
. 2= 3><4><5" =6 » . 70-32_ C
: ) T180 T 100
{ti) & a=4, b= Gadc =8, find 38 ¢
tlebcv;.lu.e- ot d gigen that " 180—100
=5 o 19
Substitutind the valuds given, g%;gq=0
&ve get— ® 9
LJ
ng(x _,! . ani=C
oo | .
5 . (v.) If 4=330, R=2, and Y=5,
L 12=4g * . Jindsthe value of P L given
¢ 3=d that
j RY
(lil.) If m=3, nk4, rl——’ﬁ find the o 4=P(1+y5,
value': f ":.' giverfthat Substituting w® get— .
Ty e ' 330=P (1 + 253
Substituting we get— .
3 4 330=P (Ie¥)
87y D . 330x10=F% 11
8 < r 30
-! 4° (! 135 iv.) RRQ x 19_p
8y=24 o 1Y
y='- . 300=P,
-

rehust b§ taken not to Write thuy: 346,
Examples 44, ’
1’ Fmd‘the value of = m the following equations :—

(L) -3-=16 (v :ofz =35
L)
(i) B =2e
) ;4_“‘,; ) (vi.) §5ofa:=72
(i) ——=1 1
z—‘( 1 i 48 o
. (w, =3 (vii.) i-7of of z=%67, 10s.
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02, If a=3, b=4, c=5, find the values of z, given ° ¢
@) Sa=%t (i) o9y o

L

(L) -"._c b+1 ¢ (iv) L =q#b+e

3. If z is equal to the product of a b, and c'd1v1ded by 100, find the
value of z when =400, 5=3}, and c=4.

4. If I1s equal to the product of P, B, and P dtvided by 190, find
the value of B when I=30, P=300, Y'=2. o

6. Find the value of y 1n the equation =y ( 1+ %
x=424, a=3, and b=2.

6. "Find the value of  in £5, given that 135 of § of z=£30,

7. Find the vaiue of ym tons and ewts, given that

.  of yx 185=8 cwts. 14 1b|
3. If m=40, n=5, 2=6, find the value of ¥ given thﬁt y=mm

given that

Prow. your result by submtutmg your d@nswer for y and finding the
value of «.

9, Given that 2=y+7, and z= ﬁnd the value of # when a= 33,

b=3, and y=250.
10. Given that I =Pl}goy Express (i) P (u.) R (i1) ¥ in terms of

the other letters Taking P=600, R=3, and ¥=4, find the values
of I. By substituting your answer fov I 1n the equations for P, R, and
Y respectively prove their values, in turn, to be taase

11% If s=ut, find the value of s when u=5 and t=4%; also of ¢
vwhen s=6 and u=14. ‘

12. Given that v="VF+at, find the value of V when v=16, a=2,
an't=4 Q

13 fu=—m= V Y find the value of u wnen V=0 and v=8,

14. “Given that sp=Vi+4at?, find the valuq of s when‘ V=<£, t=2
and a=6

15. Find the value of v if ¥?= V34 2as a.ud aaa-s, =4,

18, If s=V?--2g, And 1ts value when P ¢=200 and gr=32, s

17. 1f T=-mng-+(m+n) find the value ofg when T:=24 m=4, aad,
n—s «

18, If a=g (m—n)=(m-+f) find its valu& whert g=1‘6 m =8, and
imd,

¢ <
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19, If .m=2" ﬁn& the value of 7' when w=4 and r=31416, *

. [ * ¢ 2\ 2
20. Given that F=m (7’.,') R, find the value of F when m=32,
R=3, Te} add w=0g ¢ °

XVIIL.-MONEY SYSTEMS.

,187. It has 5een:a1ready pointed out (§ 108) that most countries
have adopted the metrie system of weights and measures, and the
advantage d¥®the system will now be apparent to the student.
¥From the folJoWing 1t will be scen that these countries have also

. adopted a decimal system 8f coinage. In the case of mogey, there
*is a disadvantage in all countries adopting thegsame nomenclature
and values for their' coins, since it wauld be difficult to get afl
countries to maintain the same standard values. This disadvan-
* tage ought not to prevent the adoBtion and use of a decimal system.
For this reasorr suehea system has been, suggested for Great
Britain, in whicl» the £ would still r®fmain the standard®® The
system will be ynost easily undegstood from the following table :—
o 10mils =1 cent.®
10 cents =1 florin. * .
, 10 florins=1, pound.

From the table it will be seen tha} the only new coins required
would be the cent and the mil. The value of the*dent wounld be
24 pence, and the mit 0'24 pence, or very neatly ore farthing

*The followipg cqir®, in addition%o the sovereign and florin, could
be retained%vithout any change in value +—e
Half-soversign (called 5 flofins).
Fouy shillings g » 9
. One shilling »" oD cents) . o
£ 9-cent piece (walue 48 pence) would take the}lace of'the sixpence,
and a 5-mil piece ( ,, 12 , ; » y 9 penny.

P38. *Another wherge for the decimaligation of the British
coinage has recently been suggested, and the following paragraph
appeared in the nawspapprs in October 1901 :—

L ]
- Tag Peovar SvsreM,
Divigion of the Florin into o Hundred Centg,

.. A committe® of the Amociated Chambers of Commerce has de-
cided to recommend that the Chambers should unite in urgihg on the
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Government the compulsory adoption of the metrical systemHf Weiﬁ!‘{‘
and measures, leaving matters of detail to be considered later., The
committee is aleo of opinion that a British decithal sfstem ol coin
must be based on retaining the sovereign, with the florin as a unit,
divided into a hundred cent~ or fatthings. The comumittee, further
recommend that there should be nickel coins of five and tencents, and ,
bronze cons of one, two, and four cents or fagthings The Cha.nbers
of Commerce of the Umted Kingdom are asked carefully to consmder
L}

these proposals. . .
-

139. The conversion from the present sy;tem the propo<ed
decim 1l system, and wvice versd, are examplés of the Da¢imalisation
of Money (§§ 89-91a). “

E.g. (§ 89) £14, 17s. 5}d.=£14'871875
¢ . te £14,8f. 7¢c. 185 mils  °
< . or £14, 8 fl. 7¢c. 2 mils
And (§ 90) £7, 6 1l. 5 c. 3125 ls=£7653125
¢ =£T) 13s. 03d. «

¥

L]
< A ¢ ‘

149, The following aure the principal coins in use in the
chief commercial countries. As the exchange value (§ 259) is
not constant, the par value is given, or, in the case of silver
standards, an approximate value. .

«
.

141. DECIMAL SYSTEMS.

)

France, ¢
L3

. . 100 centimes=1 franc.

.The value of the frinc in British.money Varies from 25 to 2745
francs per £. The pat value 18 1 franc=951d.op
o e 25:22 francs=2£1.¢ ‘ ‘
The centime and $ranc are used also in Bulgiunrtand Bwitzerl‘and.
Coins with the sarf.e values but different names are used in Italy
(100 centemmm=1 lira_Italianaj; Greece (100_Jepta=1 drachme);
Roumania (100 bans%1 leu or lei nuové); (100 paras=
1 dinar) ; Bulgaria (100 stotinkis=1 leva), ¢

o
Germany,. *
100 pfennige=1 reichsmark.
The par value of fhe mark is 11-745d* og
203 marke=£1

«
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Denmark.
100 ore=1 krone,
The par va,lue of the krone is 13 2d. or
® 18 16 krones=£1
o The ore and krgge are used also in Norway and Sweden.

° *Austria. .
Lt o 100 kreutzer=1 florin.
The par vatue .of the Austrian kreutzer 1s 9 985d. or
24 04 kreutzer—=£1

Russia.
108 copeks=1 rouble.
The nar value of the rouble 1s 25 874, or
. 9 46 roubles =21

* J Sain.

100 enéesjmos=1 geseta. .
) pesetas uro péso (piastre),

89

The English Exchange is thted m pence per duro, the par value

of which 1s 47-5786d. or
25 22 pesetas = £1.
. Portugal.
1000 reis=1 mulreis,
The par value of the milreis 13 53'28¢, or
4 uznu}reu =£1.
Netherlands., .
10Q, gents=1 florin, ®
The panvalue of the florin 15 19 82d. o.
o 1211 florind=£1. N

Turkey. ’

100 aspres =1 pastie.
#00 prastres=1 pound®
The par valwe of the Turkish pounsd .8 185, 0'8d. or
uorz Turldlh piastres =£1.

“*America.
» o ® 100 cents=1 dollar,
The par value of the dollar is 49:3d. or
4967 dollars=£1.
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-

¢ ®
142. OTHER MONEY SYSTEMS.
Indls. '
12 pie . . =e , lamma
16annas . . = . . lrupee
100,000 rupees . = . llac

The value of the rupee 18 at presant (Oc{ober 1912) about ls. 4d.
The Indian coinage 1s being remodelled to one w1t}}a‘. gLld standard.
China. .
1000 cash=1 tael (silver). 7
The tael 18 not a comn, but a weight of about 580 grains (Troy)=

c

about 3s. ?d. Japan. - . \
. 100 sen=1 yen. ¢ .
* The yen varies from 2s. Q2d. to 2s. 03d , the par value being 2. 04d.
143, FOREIGN WEIGHTS. . .

It has been stated (§ 108) that all countries, with a Zew ex-
ceptions, have adopted the-metric system of weights and measures.
In addition to the Enghsh-speaking nations, the chief exception
is Kussia. o ' '

° Russia. !
MEASURES oF WEIGHT.
96 zolotnik PR . 1{unt
$funts . . = ., . 4pood
1 i)ood . o=, . 36113 lbs. (avoir.)
] MEABURES OF LENGTH. ) G
J6 vershck . = ., +» larshmn
" 1500 arskmn . .= . . ] vemt
¢ +«  1largam . el = .. 2ft4in p
< -

In most Asiati¢-countries the measures are in course of chan,
and several systems ere in use in each. The general tendenry is
to adopt the metric system. o

©
144 Methods of Exchange :— ; . .
. Nothing 1 so essential to succeceful foreign trading as the
proper understanding of the different systeus, anu of the methods
of expressing ono set in terms of any othet.  When quotations
for geode are offered, they ought to be expressed in the upits of
the sountry to which they are offered; not in terms of the'unitof .

¢

~
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. ™ - .
the country applying for the order. British firms are sadly
Jacking #n thi¢, and many orders are lost through quotations not
being properly expressed. .
fﬂa The *thange front one system to annther can very speedlly
wbe acgomphshed by mcans of ordinary reduction (see §§ 85-88).
Examples *—

(i.) Express $12, 10. in fidhes, | (il) Express £1, 6s. 8d. in fra/ncc
given £ £1=%2 Jranes. (1 frane= 9} ).
ot T4BLE. ® Here pence acts as the bridge
24¢ Francs ° between £'s and francs.
1 ¥ 252 £ d Franc
. ~ 259 o 1 = 240
R ..'.£12. 10s. = ;‘5 X.-l =315 f*ancs. 95 =q 1
240 1
A £1,6:. 8%, =13 xT x5
4 "40 1
=3 T "o%
. =33'68 francs
. or 33 frs. 68,
(1) Exvpress 425 francs 60 centimeg in £ s. d., taking 251 frapes=%£1.
TabL. .
L4 Francs £
251 =1
04256x1

=16-956=£16, 192+2}d.
20 e

19120
12
1-44
(iv.) Ezpress 850 dollary in francs takmg the dollay as equwalent s 4s 2d.
} and 25'2 fnmt'—.el ’
o e TABLE.
Do Pe £
1= 50 m'v'
240 = o1
1 = ™52

LIS |
. 5 1 K}
. ..mdollﬂva.@wxlxm ,(.251
.-.,maan-.ormsmue. .
- in.‘thue mm les the names are binitted in the working asin

cade all cancel gut exvept the last one, which bc tothe
n::?er. &:yym._hamver, b:hput in l:tt first a® & saf °’egu.ml.
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( - . c
146. Sometimes the exchange has to be calculated vid the
coinage of several intermediate countries. T c « .
Exsmple— ‘¢ ] R
(v.) If £1=24'5 francs; 24 American dollars=£3; 1'25 francar=1 roudle ;
26 Auntrian florins=10 roubles; 12 marks (in Hamburg)=8'8 ‘
Auatrian florns, find how many do'{lms are ¢qual to 1000 marks. :

TABLE. - "
Marks Florins Roubles Francs . &' Dollars
12 = 83 ! ¢
2% = 10 ) o
1 = 125 R
245 = 1° .
o Fo= o

% % 2
% 1000 marks=1000><§€xg>i!‘—g§x%i§%-
=815 dollars. PR

«

oa, o ‘
147. The same principle may be applied” to weights and
measures. ' The metric «system, hbwever, is so geteraly used on
the Continent that the exchange is greatly stmplified.

(vi.) How many metres are equivalent to 50 yds. Take the metre=3937 ins.

TABLE.
Yds, Ina Metre
1 = 36 [ 0
3937 = 1

€
. 36 1 ¢
< BO yd8.=50 X T X 550, =45"72 metrés.
L

(vil.) Eapress 14625 kilos. in 1bg. 0z., given 1 kilo: <22 lbs.
TABLE. ' o
Kilo.  Ibs ° N
1 = 22
’ o 14°625 kitos. =14°626x2:2 .
=32-}g5=39 Ibs. 2 ox. 13 ats.
2:800
1€,
. 128

After working out several examples the writing out of the *
tables may be omitted,
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148. The following questions involve reduction :—

‘(i) E:gprm 8s. 84.% yard as francs per metre to two places of decimals,

In this exgmple we wish to express a metre in francs—that is, to obtain
the equitalent of a®metre in francs (see § 88).

. . TABLE.
Metre. Inches. Yn;d. Pence. £. Franca.
1 & 2997 .
* 3 =1
® s 1 = 80
240 = 1
1 252
i 3937 1.8 _ 1 252
-9 = X ox—xZ
1 metre=Tx —=x g5 X Tx 555X g
* ° =919 franes, ¢
(ii.) of ptece of Jland ©s réted in Germany @ 104 magks per hectare.
, ® Ezxpress this in £5 per ache. .
In this example weewigh to obtain the equivalent o® 1 acre in £s.
L]
. TARBLE.
Acres. Hectags., Marks. £, ;
247 =1 A
1 = 104 . .
o 2035 = 1
: 1 104 1
1 acre=1x

7T (903
. o =£2°069=£3, 18. 4}d. L
L]
o (iii.) Findya mylNplier to convdrt Francs per meire into shillings per yard.
In this case take a cogt of 1 franc for 1 metye and express it aseshillings
per yard, s.c. tind the equivalenf qf 1 yard in shilMngs. .
o® TABLE. ¢
Yord, Incpes.  Metre.  Frdhes. £._  Bhillings.
1 = &6 ° ’ » .
8987 =

1

1 = .1,

252 = P

*1°= 2

] ® 88 1 _1_.1 _20

' o~ lyM-h(TXWXIXmXT.

o 4 's®. =07257 shilling.

07257 s the &?u‘ed multiplier ; henol, given sny number of franca g::

metre; multiply by 07267, and the answer is the correspondig num!

of shillinge per yard. - ’
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149. Tables similar to those of §§ 124-125 for conversions from

one system of money to another may be dra¥n ofit. Bulow we
give a table for the conversion of pounds, shillings, and pence into

francs—the rate of exchange being 25:2817 franc: fob £1,+"

(-3
Pence. Francs. Shillings. Franca, £ J Francs.
1 0°1053 1 12641 1 252817
2 02107 2 2-5282 2 v 505634
3 0 3160 3 3:7923 3 L 758451
4 04214 4 50563 4 ‘1011268
5 05267 5 6:3204 5 ( 126°4085
8 06320 6 7-584L 6 1516902
7 0'7374( 7 8-8486 7 176-9719
8 0-8427 8 10-1127 « 8, 2022536
9 0-9481 4 11-3768 e 9 2275353
&
—t

<

Talle of Francs, at par value, to £s

(25°22 francs per £

[8

Franes, ‘ ’ £

t

N 3

Table of Marks, at par value, to £3
(1 mark=11"745 pence).

WO NP W

«

039651
*079302
1189563
*158604
1984566
*237908
*277557
*317209
36860 I

.

©O0D~IC O GO

Marks.

«

\

'

k
L

‘91957500

Y‘4404375 I

£

0°0489375
00978750
01468125

0°2446875
02936250
0°3425625
0-3915000

Example—

{

Such ta;bles ma)y bg used to simplify reductjon.

Fund a multiplier to convert marks per kilogrimme into shillings pev Ib.

* 1 mak per kg.

1 merk _ 00482375 x 20 shilliogs

1 kg =

L

Bee alpo § 124.

20 Tos " i
= 04439 shillings per ib.

f149
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150. *In offices where any of the non-decimal systems ate in
copstanfy use, dét isgoften found convenient to draw out tables
showing the decimal values of the chief unit. Below we give
table of Annas, Pie, in decima® of the Rupee—Bengal currency.,

[ ]

An- Decimal | An- Decimal | An- Decimal | An- Decima
naes. $lo. of Rupee. | nas.{ Ple. | of Rapee | nas. Pie. | of Rupee |nas | P& | of Bupe:,.
— —
1| 0082 ¢ 1| 2552 8| 1| sosa fi12| 1| 7552
2| Ol04 el 2 2604 2| 5104 2| 7604
*| 3| 01564 i 2656 3| 5186 3| 7656
4 2708 4| 5208 4| 7708
[ 5| 276 5| 526 65| 178
. 6| 03128 6| 28125 6| b3125 6| 78125
7| o%s 7 | $865 7| 5366 71 7868
. 8| 0413 8| 2017 8| 5417 ®| 1917
9| 0469 9| 2969 9| 546y 9| 7969
10 | 0521 " 10| 3021 1? 5521 10| so21 °
11| 0873 °11 | 2073 11| 85673 11| 8078
1|-95 0828 | 5| —| 2125 Lo —| 8626 |13 — | 8125
19 oerr 1| 817 1| 5677 1| a77
2| o720 .| o § 3329 2| 5729 2| 8220
3| o181 * 3281 3, 81 3 81
4] 08338 |°* 4| s3s8 5833 4 (®d333
b 5| 3385 . b 85 5| 8385
6 | o09378® 6| 84375 6 |o 50375 S| sa37s
7| o099 P 7| 349 7| 899 L 7| 849
8| 1043 8| 3542 8| 6042 8| 8542
9| 094 9| 8504 o | 9| 6094 9| 8594
10| 1146 °10 | 3646 10| 6146 10 | 8646
11| 1198 11| 3698 L11 | 6198 11| se98
2 —| 12 6 |—| 875 10 —| 625 »|--| 8B
1| 1302 1| 3802 1| 6303 ¢ 1| 8802
.| 2| 1354 2| 38t 2| 6354 2| sss4
' 3 ig: Je | 8| 306 ® 8| 6408 3| 8906
4 . 4| 3988 4 8 4 | 8958
5| 181 o5 | 401 b 1 5| “901
- 6| 15628 6| 496a5 6 625 *| 6| 90635
71| 1618 o7 | 4115 7| 615 7| 0118
8| 1ee7 * 8| 4167 .8 6667 o 8| 0167
o g 9] 1719 |® | 9P ant0 °g| 611y , 9 b 929
10011 P 109 @4 10| 6171 10| s2m
11| 1828 | 11! 4333 11| es23 11| 0828
$i—lo2878 7]—{ e |u|—| e758}15)|—| 9378
1] 193¢ e 1| wa? 1] ewar 1
21 1 L 97| 4a79 2|, &9 2| om0
. 31 2081 3| e531 3 [® 7031 3| os32
4| 2088 3» 4583 4| 7083 4] o583
51 s ﬁ" 5| M35 o| 5] o838
SLE ARt AR A REE
. 494
8 o1V P8} 4108 o 81 T30 8| o798
9 NI IR 9{ 7844 9. eote
R 2808 - 10 . 1101 vs08 109 osss
11 | 968 11| M8 1| T8 11| o8
4{—Ps el 5 q12f{—|*® [16)—
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t
Examples 45.
1. Using the table of § 149, find the equivalents in‘Frenct. money
of £10, 7s 6d.; £83, 14s. 7d.; £59, 17s. 10d.; £733, 13s 3d.;
£85, 65, 4d. ; £55, 16s. 11d. € ‘

¢ o .
2. Convert the following into the pr?:posed decimal sstem of

money : £35, 16s. 4d. ; £124, 13s. 64. ; £9, 175..63d. ; £5, 65, 10}d.
8. Convert the following into the prpsent system : £6,7f.3¢.5m.;
£83,4¢.7m.; 16f 3¢c.; 35 £ 5m. ‘

Express— .
4. £5, 15s. in francs, given £1=2518 francs.
5. £17, 7s. 6. 1n francs, given £1 =25 24 francs.
6. 63 fiancs 50 centimes 1n £ s. d., given £1=25'23 franca.
7. 319 franes in £ s. d., given 1 franc+ 944, . (
8. £13, 145, 6d. 1n marks, given £1=20"4 marks,
« 9, 2000 marks ns £ s. d, given £1=20 37 marks.

10. £5, 16 1n krones, givan £1=18 2 kroneg.

11. £44, 75..6d. in Austran florins, giwen £1=12 1 florins. «

; 12.¢40 roubles 1n fiancs, gived £1=63 roubles, and £{=2531
rancs, o «

13. .4 man in Lisbon has a bank draft for £20., If he 18 pad in
Portuguese money at the par value, what will he receive 1

14. A mun leaves a legacy of 406) dollars, What is the value in
British money 1f £1=4'86 dollars ? «

15.° If £1=2583 francs and 83 francs=85 lire, find how many lire
should be paid for £15. ¢

16. The exchange between London and Paris'is 25:30 franes per £ ;
between Berlin qnd Paris, 0:82 marks for 1 franc ; between Berl'n and
London, 20°10 magks per £ How much per cent. would a merchant
;gm o‘,r lose by remitting money to, Berhn through® Paris, instead of

rect ' [

17. A person contracts > do a certain work for £1Q000, and es
to jeceive payment 1n francs at the rate of 25 *francs per £1. lll?ftehe
rate of cxchange is 25'6, how much does he lpse by the agreement?
Answer 1 £ s d. ¢ e

1. If£23.=469 sharks and 335 francs=§13, hdy many marks are
equivalent to 115 frgnes ?

19. If Americanldollars are worth 4s. 73d. each and £1 {s equivalent
1o 2574 francs, find the galue of*1000 dollars ip frages and centimes.

20. Using the table of § 150, convert the tollowing into decimal of

tupees, and find their valud when a rupee is equal to 15968754,
2«13 « 76 rupees 10 annas 5 pe. (f) 34¢rupees 15 annas 7 pie
b 45& » t b » » (d) ” ” »
. and taking a rupee as equal tp ls, 4d, .
g% 6 rupees 5 annas 9 pie. « 8; 25 rupeés 4 annas 3 pie,
10e, 8 , 6, 3 , 12 , »
21. If silver is sold at 413d. per oz., what is tha value of 1000 taels?
29, What is thp rate bf exchange 1f a person zeceiVves 30 franes
75 gantimes for £11, 16s. 1

/
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23. What is the value of a yen in £ s. 4., if a person owing.l500
yens cal\?)ag Liie deby with 1425 dollars, when 4-87 cfol]ars=£1 1
24. If £56=127 francs and 6 francs=1 milreis, how many milreis
are equal to £3 ? . °
25, Asperson Yeaving for France changed £20 of his money into
Freneh money at the rqte of 25 franes per £. He then tiavelled to
Germany and changed his French money (195 francs) into marks at
the rate of 13 drages for 10 nfirks. Whas did he lose if the rates of
exchange were M= 25:32 francs or 2004 marks? Answer in £s. d.
L]

* »

oo ’ Examples 46.

.
*  Using the valyes given ip §§ 112-116, 141-142, find a multiplier to
convert— . )
1. Shillings per yard into fiancs per metre.
2. Potinds per mile into marks per kilometre.
e 3. Dollars per yard into marks per metre.
4, Franls per kilogramme into shillings per'Ih,
* 5. Pqnce per ounce (Avoir.) into centimes per gramme.
6. Francs per leilogramie intq dolfars per cwt.
7. Marks per metre into pounds per yard.
8. Reubles per kilogramme into pounds per lb.e
9, Lire peware into doflars per atre.
10. Pounds per square yard into roubles pr are.
11. Shillings per wmile intggcentimes per kilometre,
12. Francs per litre into shillings per gallon.
13. Marks per cubic metre intto pounds per cpbic yard.

‘ . e ) Exdmples 47.

1. A kilogrAmme geighs 2:20462 lbs.*avdirdunois. Exfress the
weight of a gramme in graing and decimals of a grain. .

2. A merchant buys in Paris velvet at 6 “francs the metre. Af
yhat price per yard must he sell it in London so as to rvake at least 10
perent. profit om his ouslay 1 » . *

8. Find how many feet and how many metres ghere are in 0-581257
of*s, mile, having given 1 metie= 1093638 yards.

1 A kilomeire ®eingy1093'638 yards, find tw four places of decimals
how many kilometres'there are in 100 Englich miles,

5. Given that a galloy equals 277:274 cubic inches and that a litre
equals 17608 pints, find to {he nearest hundgedth parf the numgber of
ditres in a cubic foot. ) .

6. Express (to_twp elecimals) 7280 square metres in square yarda.
1 metre = 3-28089 leet. .

7. Assuming that “a pint of pure water weighs a pound and a
_guarter,” and ‘f‘.ﬁa.t s gallon centains 277} cubic inches, find how much,
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c ¢
the weight of a cubic foot of water differs from 1000 ozs., and express
the later qua.ntit{ in litres and in grammes. }, litre=17G;pints; 1
kilogramme =22 Ibs, .

8. If the rent of land in Franceche 125 francs per hectsre of 2:47
acres, find the rent per acre in English money, assuming ¢£1 to be
worth 25 francs 20 cents, .

9, A metre being cqual to 39-371 inches and‘a franc being equal to
938 pence, what is the valve in Englisk money of a yari of silk worth
74 francs a metre ? ¢

10. A metre being equal to 39-37 inches and » gramme being‘eqnal
to 1543 grains, find the weight in grammes of a cuBic metre of air
when 100 cubic inches of air weigh 31 grains, ¢

11. Find to the nearest penny the value of 800 kflogrammes of a
matenial which costs £25, 14s. 6d, per ton.s 1 ‘kilogremmo=22046 1bs. ,

12, If's 4-1b, loaf be worth 6d,, find to the nearest centime the value
of a loaf of 2 kilogi'ammes. 1 kilogramme=2:205 Ibs., and £1=25
francs 30 centimes, . .

13. Find how many grammes of a subistance wprth 12'8 fréncs per
kilogramme should be given in exchange for 11} 1bs, of a substance
worth 5s. 103d. per Ib. 1 franc=9}d. ; 1 kilograiame =2-205 lbs,

14. 7f the average cost fer the construction of raslways in Russia in
1882 was 62,500 roubles per verst, what was the cost in Xinglish money
per mile? 1 verst=3500{t. ; and 637 roubles=£1. *

15. In 1896 the northern ports of Russia imported 10,571,280 poods
of coaland culm. Express this quantity in tons, correct to 4 signifi-
gant figures, having given that I Russian pood =36-11276 lbs. avoir-

upois.

ta

‘ XIX.—PROPORTION. .

[}

151. The relatiort which one number (bears ‘to another in
respect to magnitude is termed ratie.c Thus, the relation which
3 bears to 4 is called the ratio of 3 to 4,and may be written
or3nt,or3: 4, When two ratios, ¢ and ¢, are said tg, bo
equal, a proportion exists between them. - This tgqua.lii;y of ratios
is one of the fuldamentdl principles underlying much of cur
reasoning in arithmetis. e V ‘

152, Taking the.twouatios above we gomrplete the proportion.,
by stating § =%, or 3:4=6: 8, .

Esch number ip the above constiutes a term, so that there
are four terms, viz.: 3, 4, 6, and 8. ?llshe 8 and the 8 being the *
dutside terms are called the extremes, and'the o terins, the 4 .
and 8, arg called the means. ‘It will be observed from the above,
and from all other proportions set dgwn as the above, that the

i
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product of the means equals the product of the extremes_’, te.
4 % 6=5x8. *From this we have an easy method of determining
any one number of a proportion when the other three are given,
e.g. if the 6 Wera required.  Plitting » for the 6 we get—

oo drx=3x8
=3x8
. 0'T=6. § 135.)
, Questions involying proportion may be worked out on this
principle. . .
L
Example—
I 34 bgoks cost £1, §s., what wrll 51 books cost?
It 18 evident tfat 3t bool®s beat the sume 1clation to 41, 3 g8 51 books
bear o other cost, say z.

ThuE, w&; Jave 34 books _'r'—gl bro_kf

&1, s
. . 3
o Fgom which ¢ 4L "x—m=£1, 17s. 6d.
. Yk L
2 -

153. More esatisfactory results, however, are obtaingd by using
what is termed the Gnitary Method. T&ke the above example.
Fully reasoned out we might set it down tfius :— .
If 24 books cost £8 5s.
£1, bs.

then 1 book will cost £1, Ds®-=~ 34, or 3% o

& Dl books ,,. £1,5. 3 *
00 H rwixﬁ\:ﬂl, 17s. 6d.
(]

154. The above may be 8lfortened by the gmissioh of the middle
line. Since the nambers of the hooks and the amounts of the
prides vary diregfly, <.eythe more books bought the move meney
must be paid, we know that 51 books will costymore than 34, and
hénge the price of 51 will bear the same relatidh to the given sum
as B1 bears to 34.° » ’ .

165. Tuke, for example, the number*20 dnd suppose we have
also the numbers 4 afid 5. If we reguire to multiply the
20 by one of these numb&hs and divide by the other in order to
obtain an answer grqater than the 20, it is obvious that we must
multiply by tie 8 and divide by the 4 ; conversely, if the answer
E”to ge less than the 20 we must multiply by the 4 andsdivide by

6.
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136. Applying this to the above question‘we ntxa.y ‘write out

the solution thus :— e ® o
* If 84 books cost £1, 5s. The answer required will be
then 51 » ? [ eu‘texirl than .€lﬁ 6s., and: will
ear the samb rclatiog ‘to it as
= £1, 55 xR, 51 bears to 34. . t
4 <. to' ubtain it we multiply
= £1,17s 6d. &y 51 and davide py 34.

* See note on cancelling, p. 15,
157. Example— ¢

A
(@ii.) If 16 men can complete a piece of work in 40 days, Y¥tw long would

20 men take to complete the same piece of work ! ¢ .

In this case the greater the number of tien 'employed tl:{e shorter the .
time taken! The number of men and the time taken ard said to vary
inversely, or the onetvaries as the reciprocal of the qther. Using the

reasoning of § 155, the solution of this is— <
. ¢
If 16 men cdmplete the work in 49 days The required ¢esult is
then £0 s " 0x18 w 1o fewer days, and... we
40 x

_ faulliply'by 16 and divide
‘e —g§ —32 days. by 20.-

158. Should fractionel quantifies be infrodued proceed as
directed in §§ 27+29 It is usual to convert the mixed numbers
into improper fractions, or directly into decimals.

Example— .
(iil.) If 34} Yka. are carried 34 miles for a certain sum, how far oughs
45% lbs. te be carried for the same amount f .
If 343 1bs. are carried 34 miles R o
then 45} ” ” 1 ” ¢ v .
84x843 34x69 v 4 34xB4'5

L)
a6 v 2Xm T TmmEm
Lc . =°zo"92 miles.
€
I Examples 48. .

1. If magazines may. be bought at the rafe ofel4 for 34 8d,, find
the cost of 8 dozen. . . .

2. Coals are hought at“the rate of 15s. 6d. per cart of 24 cwts.
Find the price of 75 cwts, at this rate. .,

3. Three men workifg all day can iant a field in 10 days, but,
one of them, having other employment, can wogk only half time. How
long will it take them to complete the work? ~ ¢ *« , -

If 12 days’ labour is worth £1, 11s. 6d., find how much will pay
the wages Y 4 men who have worked 6, 9, 104, and 11 days respectively.
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5. If gﬁ# 1bs. of a certain article cost £1, 10s. 7d., find to the
negrest ?nuy the cgst of 240 1bs,
© 6. The price of diamonds per, carat varies as the square of their
weight., If a diamond of 3 carats is worth £75, what is the value of
a diamofq of Z catats?
®  7.,Assuming that an express train runs 40 miles an hour, and an
o ordinary train 30 mile$ an hour, and that the express fare is }d. a mile
more than therdinary fare, fihd how much a mnan’s time is worth if
it cost him the saef3 to travel Ly the oue as by the other.
8¢ If 3864 kilogsgammes of a certain substance cost 20'5 francs,
find to the nearét centime the cost of 7846 grammes,
9. If 3-88%ilometres of wire weigh 564 kilogrammes, find to the
yearest gramme®the weight of 69 metres of it.
10. If 3 qRimals of cbrnbe required to feed 60 horses fog a certain
fime, find in kilogrammes the weight of the corn required to feed 14

horses for the samg time. o b

15901t is imp%rte;nt at* this stage that the stwdent should
-clearly uflderstand the difference “between abstract and cortrete
numbers. If we diwide 60 pence by 12 pemce, the answer is 5.
The 6 obtained is-an abstract number, %.e. it has no refef®nice to
any particular sgt of units; thee60 pence and 12 pence are con-
crete numbers. The § only tells us that 12 pence are contained
in 60 pence b times, or that we can take 5 sets of 12 out of 60.
Now since ratio is 1yerely a relution, the ratio of £6, 10s. to
£19, 10s. cannot be expressed as so many pounds, shillings, and
ence, but as £6,.105. : £19, 105, or as o0t 10% 21308,
pence, 1e10s.3 £19, 108, or as &35775."= 590, = 4 7@

#s the numbgr 14ds%o the number 3. o

160. It is evident*from phe last paragfaph that (1) no ratio
can exist between quantities differing in kind,’ e.g. between <horses
and men ; and 32). When, quantities*of the saﬁ]e kind djffergin
nae? both shoulde be reduced to the same comfon name 1n order

to obtain the ratio, e.g. £4, Ts. 6d. and £2, 3s. ]‘l should both be
expregsed as ponnds, as shillings, or as.pence, put not as a mixture
of all three. . .
* It is sufficient in many cases to reduce such mixed quantities
each to one, though nof®he same mname; ghus, ong may be ex-
ePiessed entirely as pounds, while the other is expressed in 8hillings
or as pence, When thi®» method is adopted cancelling will take
place betweén the names, as explained®in § 26a, page 15, care being
taken to write down all the different names in tho process ¥orking.
This is nof, esseptial where tht quantities hgve been reduced to the
same names.
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As this process of reduction has to be applied very frequently,
it is better to do it before inscrting the termy into the proportion.
The necessity for this does not. apply to the term which cor-
responds to the unknown, as thb resnlt is always obtainud in
exactly the same form as this term ; see example (v.). Reduction,
of this term is sometimes uscful, but only as«an aid to cancelling. |

Examples— . 0 .
(iv.) If 19 articles cost £8, 3s. 4d., how many gkt to be obtained
Jor £4, 6s. 8d.7 . LI

If 19 articles cost £3} 1 £3} buy 10 articles -
then ¢ ,, , £43 °° then £43 wiﬂ{‘k:y ?
[}

2 .
,‘Q;‘ilf ; —& =26 articles.

L ™

N «

{v.) If 4 {ons 3 cwts. are carried a cericin distance for £3, Ts, 8d., how
much ought to be pard fonithe carriage of ¥ ton 15 cwtsab4 lbs. for
the same distance ? .
4'ons 3 cwts. = 9396 Ybs,
1 ton 15 cwts. 64 1bs. =3984 lbs.
Hence, if 9296 lbs. cost (£3, 7s. 8d. for carfiage,
then 39€4 1bs. cost 1 {or carriage.
9. 84. 3
£%, Y. 8. x RQ&PQ:g
2%

.«

Yy 98,

(v1.) If 12 acrds 2 roods cost £480, find the coet of 25.3quurs poles.
12 acres 2 rooddt=12} acres.
. Heuce, if 124 acros cost £480
206 square poles ,, ¥ ¢
3 2

The cancelling rRast be carefully watched in cases like the foljowing «—

(viL) If 5 men do a“piece of work in 16 dayt, howPlong will 8 boys take to
do 1t, 2 meén being able to do as much as'3 boys. .

If 5 men do the work ins16 days
then § boys  , s ¢ '

16 days x § ~men-
_s:ﬁ_—.—zw &’ln
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.
161 Ih many instances it will be found more convenient to
decimalise the quantities to be changed, and make use of contrac-
tions when posslble R

L]
(vm.) ¥ 6 ams% cwts. cost £3, 2s. 6d., how wmuch ought to be obtained for
£15 7. 6d.0

If 625 dons cost £3°125
' then ? .,  £13-375
2
}'RE x 15 5 _

Rt

8075 tons =30 tons 15 cwis

Examples 49,

1. 17,24 men can Puform a piece of work in 105 tays, in whnt
‘time woul.d 60 men do it ?
2. A man trdvellng® at 18 miles a day catt perform a journey in
25 days, at what rate must he travel to complete it in 22} daye?®
8. Find the gost of 31 cwts. 3 ¢rs. when 127 cwts. cost £6, 11a.
4. If 2 ac. 3 roods ®f turnips are sold for £25, 6, what should I
pay for 30 ac. 15 poles ?
5. What is the height of a tree wRose shadow is 234 ft. 8 ins. long,
when a pole of 8 ft. casts a shadow of 18,ft. 4 ins. ?
6. How many lbs. of plums @ 7d. per 1b. are ulﬂdl in value to
21 yards of cloth @ 74d. wer yard?
o °7. If 16 cwts, 2eqrs. 12 lbs, “of*sugar costs £30, 3s. 9¢., what will
be the cost of®18 gwts. 3 qrs. 8 Ibs. 1 . o
8.. The rates of a !sAllWB.y tyain and a cofch are as 7:2. If the
train travels 56 mxles Rer hour, how long will it take the coach to go
398 miles?
* @ If 5 men cgn do se plece of work in 8 ddys, how long wifl it
take 7 boys to do it, calculating that 3 men are equql to 8 boys?
1Q Find the price of # of a quarter, when § tond cost £63.
11. A family of 14 prsons. has rovisions' for 38 days. After
96 days 4 more persons'arrive,. How long will thé food last?
12. If 21 horses cost, 2480, find the valug of 18 cows, ta.}qug 5
o Dgrses as equal in value t0 8 cdws.
13, If § men and 2 tzys do a piece of work in 24 days, how lon, mﬁ
will- it take 2 mep &hd 3 boys to do it, $he work of 2 men being eq
to that of 3 boys? .
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Examples 49a.

1. Find theratiowhich § of £271s. 53, bears to 06 of £42, 105, 104d.

2. Express in the simplest fordi (a) the ratio of 2} to 734 (b) the
ratio of § of 53 cwts. 3 qrs. 3 lbs. to 04 of 65 cwts. 11 lbs. ¢ '

3. A lump of gold wuighmg 6 1bs. 6 oz, 2 dyts. 22 (izmins, istvalued |
at £298, 7s. 6d. ; 1t is made into rings weighing 10 dwts. 2 gis. each.
Find (1) the number of riigs, (2) the value of each. .

4, A coach going © miles an hour runs a cersain'distance in 11 hrs.
38 min,, and a train does the same distance it 5 hrs. 13 min. 12 sec.
What is the speed of the train per hour? -

5. A pound of powder costs 3s, and the charge, ;or a gun is 2}
drams. How many shots will 6s. 9d. worth of powder fpmisilT ¢

6. If 3L lbs. cost 84s., what will 977%' lbs, cost?' &

7. A man pays £10 for the first 100 books, and so much per book
' for each additional book. He pays £12, 10s, for'150<books. Iow much
should he py for 2007 ¢, .

8. If a mérchant be offered 40syards of silk a¢ 10s. per yerd, which
is wbrth only 9s. 6d., how should he rate his tweed which.is worth
3s. 2d. per yard? How many yards of it.sHould he give in exchange
for the silk ? )

9, A cyclist has to run 23 mgles 54 fur.; his nachine has two-
wheels diflering in circuraference in the ratio of 10 : 16. 1f the smaller
wheel measures 5 feet in circumference, find how many revolutions the
wheels will respectively make in running the distance,

10. If the carriage of 5 tons 6 cwis. 56 Ibs.“for a certain distance is
£20, 10s. 6d., find t» the nearest pound what weight will be carried the
same distance ‘fur £18, 7s. 6d,

11. If the intome of a school amountedeto £1513s, 13d. per week
when the children paid 1§d. per week, what wowd it have amoutited:
’lc)o if tthe fee' had beep raised to 23d. and the attendanck waa reduced

y 23 " .
. 12, Calculate the cost of a truck'oy coals weighing 4 tons 3 cwts,
21 lbs,, if another weighing 2 tpns 6 cwts, was'scld for 37s 6.

[13. Tf 16 journpymen earn £26, 85 pér weelky, how much will \be
required to pay the wages of 30 apprentices whu each earn £ of a
Jjourneyman’s pay tl : .

14, Given that 60 iron bars weigh 3 cwts. and that 8 sheets of zine
weigh as much as 5 irbn bars, find the weiglt of 92 sheets of zinc.

15. 1f 7 boys can' do as much work as 10 girls, how long will it take
50 girls to do what 34 boys can do in 35 daws ? - .

1y. If 16 men and 10 women eany, £21, what will 40 men and
17 womén earn, supposing 14 men earn 88 much as 26 women, - * ¢

(Express 16 men and 10 women €ither a$ an eguivalent number of
men or women.. Similarly witt the ather—they need not be the.same,.
Bee §166.)
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162. Compound Proportion :— *

When #he rasio bgtween two numbers is equal to the ratio
compounded of the ratios of several pairs of numbers, the propor-
tion is®sasd to sbe,compoumd. “Compound proportion consists,
tleerefore, of a series of simple proportion questions. It may,
owever, be convenieidly reduced to one question, the several
related terms being taken togesher and the answer modified to
suit ead} in turn. -

Examplé—If 16 tons ba.carfied 27 miles for £1, 10s., how far ought 24 tons

to be carriedgfor £5.
o Write out thu:—If 16 tons be carried 27 miles for £1, 10s,

®  then 264 . A S . £5 .
2Tx16x 5 Method— Dealing with the terms
24x1%. _° in tons, we find 24 tons would be
Y carried & shorter distance for any
o 3 . sym than 16 would ; hence, multiply
° 2 by 16 and divide by 24. Comtng
:—_M . next to the ,money, any weight
xR . would be carried further for«£5
% than for £14; hence, multiply by

=60 milem $and divide. by 14. .

Examples 50.* . .

1. If 9 men working e'ght hours a dag can earn £36 in twenty days,
how much will 19 men wdrking ten hours a day earn in thirty daays?

2. If 200 men can make an embankment 5 miles long,m 25 days,
how much overtime per day must 60 men work to finigh an embank-
ment 2 miles long in 82 days, 12 hours being a day’s work ?

o3, *After a certain mumber of nfen*had been employed on a gertain
work for 12 day8 and had half finished it, theig number was incransed
to 48, and half the remai?der was completed in*4 days. How many
men weré employed at first?  °° . R

4. If the carriage of 3} tons for asdistance of 39 hmiles cost
14s. Jd.g what will B the Bost of the chrriage f 25 tons *for ®
distance of 156 miled at half the former rate ?

5. 36 men were engaged to finish a piece of work in 2§ days, butat the
end of 16 days § of the gork remained undene. Hgw many additional
men must be employed in orfer to finish it in the pyescribed time?

8. A trench, 1000 yds. long, 5 ft. wide, afid 3 ft. deep, takes 20
labourers 5 days of 8 hrs. gch to dig. At the same rate of work,
what is the length of a trench, ft. wide and 4 Y. deep, 30 labeurers
cul8 dig in 4 days of 9 hrs. each ?

7. If 16 npn, in 8 dayd of 10 his. egeh, build a wall 10 ft. high
and 1183 yds. long, how many days will'a dozen men—of wh%g‘)sxx
work 8 hrs. per day and the rest’9 hrs.—take to build a wall 1065 ft.

long, 4 ft. 3 igh ¢
e 9 higy * See pagd15.
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8. A contractor having engaged to make a railway 584 miles lon,

in 40 weeks employed 2160 men upon the qwork. Aty the end o

13 weeks 194 miles were finished. How many men had he then to

ydoﬁ‘ 80 ?that the work might not bg completed defore the stipu-
ated time «

9, 1f 30 men can perform a piece of york in 13 days of 8} hfs.
each, how many men, working the same nufuber of hours a day, can
do one-thiid as much agam in ond-sixth of the time, fhree of the
second set being equal to four of the first? _ “w

10. A gariison of 4500 men is provisioned: for 15 weeks at’ the rate
of 13 oz, per day per man. How many mtn must Ieave that the same
provisions may last those who remain 27 weeks, ab 10 oz. per day
per man ? ¢ «

11. A colliery employs 120 men, working 8 hrs. 4 day for 5 days
a week. How many men can it employ for 4 days a week, working
6 hra. a day, if orfiy half as much coal is required,to be raised 7

12. A contractor enghged to rémove 4725 cub. yds, of earth in
75 days; he employed 60 men,but at the end of 52% dgys he finds
only 2700 cub. yds. gone. Find the least number of exira men he
must put on to complete the work withip thetwpecified time.

1&, If the rent of d field containing 26 acs. 2 1ds. 23 pls. be
£50, 8. 9d., what would be the rent of another containing
17 acs. b rds. 2 pls., supposing 6 acs. of the latt®r are woith 7 acs.
of the former}? ‘

14, If it takes 60 slabs 4 ft. long and 2} ft. broad to pave a certain
courtyard, how many slabs & it. long and 1} ft. b would cover
the same? o

15. If $amen can mow a square meadow in 4 days, in what
time can 7 meén mow a square meadow one-sixth as long again as
the former? o ‘

16. Glycerine is 1-27 times as dense as water, and 1% 2rcury is 13-596
timdy, and a pint of water weighs 20 oz. Hew many pints of glycerine
would weigh as much as 3'76 pints efrmercury 7 (See also § 88,

17, A garrison of 1500 men has provisions for 18 days at the rate
qf 13,1bs.” per man per ddy; 300 mea leave and the rations are
reduced to 20 of How long should th2 remainder hold ouf?

18, A gontrytor engages to make a road in 72 days, and emplays
75 men. Aftertone-fifth of the work is done, he find they have
taken one-sixth of he time. How many mek may Be now dismiss
and yet finish the roadeat the date required by his ¢ontract? .

19. What will be the cost of the paper required to print 4000
cogies of a book of 304 pages? paper costs per lb., a sheet
contains 16 piges, and a ream of 480 shéets weighs 85 See also ?38:)

20. A man agrees to supply potatoes in, refurn for bread. If he
sends one stone and a half«of potatoes every iy for 20 days, how ,
many doaves should le get in refurn on each of 15 days, tﬁ price
of potatoes being 8d. per stone and the bread 4d. per 2 Ib, loaf} ~



§5163-164} PERCENTAGES 107
. :

- e .

21. If the railway carriage for 3 tons 2 cwts. for a distance o
250 miles iy 15s. 6d., what will be the charge for conveying 15 tons
10 cwts. for 600 miles, calculating half-rate for the last 100 miles ?

22. Railway gompanies conveyeparties of 10 and upwards at a
reduced rate of Ginege fare and a quarter for the return journey,
«whereaseparties of 50 get the double journey at single fare. If it
dt);st,s"fb, 10s. for a party 8 10, what ought to be the charge for a party
of 60 ) . .

' 23. If on a certe#l ogeasion it costs £4, Ts. 6d. to purchase 60 metal
< ‘bars each § ft. 4 ins. long, what ought to be the length of 45 other bars
* which cost £5, lés. when th® metal had increased in value one-tenth ?

24. If 30 hofses and 296 sheep can be kept for 4} days for £75, 16s,,
what sum will k&p 5 horses and 66 sheep for 8 éays, if 5 horges'eat

-much as 84 sfleep 3 S e o
. 25. If 35 men earn £270 in 3 weeks, what will 42 women%arn in
7 weeks, the widges of 8 men being equal to that of {5 women?

26. A contractor undertook to make 15" miles of réadway in 40
weeks. If10 weeks, &3 miles were pmpleted by 180 men working
8 hours a aay ; then the men agreed to work 1 hour a day overtime,
and, some boys beiry exfyaged to assist them, the work was finished in
‘the stipulated time, How many boys were émployed, if the wgrlv of
3 boys was equal to that of 2 men ¢ .

27. A man op h¥rseback and a motor car stan; together on #journey
of 22 mijles, the motor %ravelling uniformly. The hprseman while
on the footpath travels at the rale of 38 yards to 33 yards of the
motor, but on the road atethe rate of only 10 yards to 11 yards of the
car. If they finish together, what distapce of the journey did the
horseman ride on the footpath ? -

XX PERCENTAGES:

163, Consider the n)eaniné of the fraction"§. While called
thre.e-fourths it indicgtes thgt a certain upit has been divideq into
four eqhal parts, and that Shree of those parts Rave béen taker
Thus § of £20 means that £20 is divided into fourtbs, and three of
these takerr; %r "bettgr, 3 taken out of everyfour contained in
£20=2£15, . ..

*164. Similarly, the fractions vy, v2p> OF 135 of any number
indicate 1,.2, or 3 out of avery, hundred contaiged in the number.
Bhe term Per Cent. is used €3 indicate such parts. Thus*3 per
cent. (ususlly‘ written, 8 pof £600 indicates that 3 is given out of

'every 100 in the 600, herice 3% of 600m sz of 6P0 = £18.1¢
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166. Similarly 15% of 9800 = 1_% of 9896 = 1470,,
and 63 of 7835 8 1o of 7835 7 47010, . -

c
Note.—Never cancel out the O’s of the 100 in the demnminator
sxcept with ’s in the numerator, as it is fhuch eanier to divide by
100 than by 50 or 25 Ssee § 25). -~ Move the decimal point in the
answer one place to the left for each 0 remainng <n the denominator.
When, however, the percentage is a simple fraction of 100, chneelling
may be allowed, ¢.g.— ¢

(29
YL = Eﬁ =& Y = —84&. = . Y -33&_
1237 100 3; 814 100 Nlji"l 33&5 '—‘}-,)O—it &e.
Even ifi many similar cases it is better to leave the 0's, e.g. 4%, while

4 1 < 4 o 2} _q8 2
166= 35 is better left as 00’ 20% = J—OQ_% 18 better left ?.s o

¢168. With fractional percentages as 23}%, 439 637, &,

“ 1 & v
writq down as 13’(%, i%%, 1-60‘0 , and then simphfy into 1%5(')’ .2%0,
510—%, or‘they may be Gvritten in the latter, form at once.

Examples—

(i) 435 of £642-- 44 of £042 = % of f&iz =
: 4 100 ~o

, v R

<

T £28°89
20
17-80
12 .
9% £38, 172, 9-6d.
¢ It many cases It will be found ekpediert to calculate the re-
quired percentage in two or more stePs, using aliquot parts when
possible. » ‘

© (i) 73% of £850, 1Cs. 64 (to nearest penny)

(i=5+24+p ° %6 of £850525 _ =42+52625
- 2% €« (1.5 ;
a (i of ) = 21268125

0
[ &
S 12 ) 21283126
fjo0* v 1o°f176% =659156875
< =£66, 185, 4d.
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167. The following are typical examples of Percentages:—
Examples-® e .
(i.) The capital of a company amowmts to £60,000. If an increase o
* 45 is madgon it, what will The new capital be? 4
¢ 014 capital = £60,000
Increase==1% of 60,080 = 9,000
188 Y -
o New capital = £69,000
. =220
(iL) The output of a mine yas 350 tons of coal per day, of which 6% was
worthlesy. Culoulate the amount of good coal. ’ %
Total output =350 tons.

thiess ¢5_ of 359= 21
orthless IOQO Q 0

o Good coal 329 tons. *

(iii.) The population of aown {n 1891 was 63321, During the next ten
years it incrapsed almost 207,., Calculate the increage.

« Incgoagp %06 of 65321 =130642,
Ans. 13064.

«Examples 51.

1, Calculate 3 per cent. of £840, 12s06d. to the nearest penny.

2. » 10 » £945, 8s. 7d. ,, »

3. » 14 ” 68432 cwts."to two places Qf, decimals,
w4, 98476 people. .

) 30 »
B Increase £52,"10s. 64. by 15% of itself.
* 6. Deduct g} per ®nt. from £86D, 10s., correct to nearest penny.
. ,» 128 ¢ . 9476 cwts. « o °
8. Eind the value of T}% of £J95, 45. 10d. *
l9.f Of 3960 gallons .oﬁ milk 5 per cent. was useless, How much
was Yeft ? . .
10. The annual qitput of a mine is 856240 tors, of which%% &
waste, Find the amount of waste.
11+ £70,500 is invested in a concern, and, at a latdr period, 15% of
this is Withdrawn, Hew mych remained 7* )
12. A cask contains 80 gallons of spirits. (47 is withdrawn, then
4% of the remainder, and then 6% of the second remainder. How
much now remains % . "
Tjﬂ& There are two schools, uR@ containing 130D and the other 1600
children.. 10,per cent. of the furmer are generally absent, and 14} per
. cent. of the latter, Ffnd%he total number usually present in both,
214, A horse and cart eost together £65, 10s. ; the cart costs,74 per
cent. of this. Find the price of the horse.
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X15. If a man travels 360 miles 1n 12 days of 8 hrs. each, how many
hours a day less need he travel if he inciease his sate 2@per cent. 1n
order {0 accomplish other 450 miles during the next 20 days?

¥16. The annual consumﬁnlon & wing 1n a disgrict is 8Q00 sgallons,
and the duty 10s. 6d. per gallon. If the duty were reducel 4 per cetg;
and th:lz ?consumption increased 4} per cent,show would the revenue
affecte -

17. The population of a countr%has 4,314,00Q afd increased 3:168
per cent. every year for 3 years. What was the pbpulation af the end
of 3 years ! . e

18. A man may buy 1650 metres of clcth at 3 fraggs per metre, but
if he increase his order 33} per cent. he will get 5 per cent. reduction
in price. Find the total cost of the increasgd order.” | .

19. JA vat contains 250 litres of wirfe, If 8 yrr cent. be drawn off
and the vat filledup with water and again 8 per cent. drawn off, how
much of the original wing is left ? .

168. It is often necessary to cplculate what percqutage one
nugober is of another, u.e. we tre to find out®what frackon of 100
ig represented by the relation between the given numbers. Thus,
to find what per cent. 3 1s of 4, we wbrk out as follows :—

8 out of 4 is wnitten as 4, and the fraction of 100 is obtained

tn the usual way—32 of 100="75 *
« Hence 75 per cent. is the required pefcentage.

Examples— ‘ .o,
(L) 4 ﬁ% owned 60,000 skeep and sold 25,000. What percentage did
! He sold 25,000 out 0£¢60,000 « ‘

N o Pgrcentage;g—g%ggot 1?Q='ui. ¢

L]
fiL.) The value of a mine 3 years dyé was estimated @ £82,000, while nox
ut 48 worth only £12,000. Calculate Aow much per oent. the de
e ¢ |[freaseq. . ¢ ®
o igml value=4£32,000 .°. ‘Gecreasé=£20,000
5

' thelp‘ercfntag.o ﬂme=% o 100=63%.

8
.

L | ()
(i1) A terchant Ellows hés oustomerse2s. 6d. in the £ as discount for cah,
’ What per oent. ia this? * for gosl

1
Percentage dlloount=g!£& of 100123, ‘
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Qv.) 12 Jallons of @30 per cent solution of nmuric armd are addel to 14
Ilons ;{' a 40 per cent solutwn and the vhole poured into 14

g

g Zlcm.s pur Pwater. Find Ehv percentage slrength of the resulting

Solution.
"30° w0 ® e
56 d¥ 12 gallons solution gives 3 6 gallons mtric acd.

)
.
%%0f14 .);. 2 » 56 [T »
, * 14 ” water ” 0 ” 3
* 40 ,, s&oluteon contains9 2 - s
K R

+"» Rercentage of aoluuon—“;o‘)‘ ot 100=23

*

» 168a Quest?ions,' similar to the following, frequently odcur in
cohnection with calculajions and experiments ™ dcaling with
such, it must be remembkered that the peitentage 1s calculated on
the true (3%, correct) walue. .

Example«~— s s s

.

A student wn practically deter mening the composiion of a comgownd
finds 90 grammes of one substance and 30 of anothri  The correct
values are®1 and 29 respecttVely.  Find.the percntags ®€rior 1
each case *

Fust substance ; erro. 1s l.m 91.

Pem.cutage error — ?)]T of 100=1 099
Second substance; error 1s } mn 29
» *

1
— 00=38-488.
Rercentage ervore. % ot 100=3-488

. Examples 52.

» Whtat per cent. 18°85 of 2125 ; 189 of 6300, 74 «f 10500 ; 10s. 6ds
of 3 guineas ; 13s. 4d of £7567
2, What ntage of 1 ton 18 cach of the followrLlg quantities . —
(a) 13 owta, ; %b) 1 qr. 13 Ibe. 12 oz. ; (c) 2 1bs. 124 ¢z. 2
¥3. A person owned an eftate of 2040 scresy of which 68 acres was
modrland. What per cent. was shis? .
4. Out of a legacy of £5,200, a man got £5100 as his shage.
per cent, was this? i : .
An article that aonce 17s. 6d, is now sold ‘for 15s. What
percentage dﬁme is there In the price? |
'bo gln a scliool of 760 pupils, are girls. What per ceyt. are
¥8
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7. In a school of 740 children, 5 failed In reading, 16 in writing,
and 24 in arithmetic. What is the percentagg of passes ig each }

8. Prove the following rule for fmdinf any percentage of a given
whole number of pounds sterling. “Multiply the number of pounds
by twice the rate per cent. ; set off one decimdi place, m’us the result
represents in shillings the peicentage required.” Exemplify the fule
by making use of it to find 3}% of £25, and 449 of £1247, ¢

¥9. A manufacturer combines 3allons of a mixgure which contains
15 per cent, of water, with 2 gallons of one cont.ming 10 per cent. of
water, and adds one gallon of water. Find the percentage of water in
the resulting mixture, ‘

10. A railway which used to pay 5 per cent. dutf bn all its passage
traflic, has now to pay nothing on its tﬁird-class t1affic, and only 9 per
cent. qn the remawnder. If the wholc anfount ¢f du.y payable 1s now
one-tenth of what it was before, find what per cent. the third-cjass
traffic is of the whole. -

X11. One liqud contdins 22} per cent.cof water ; another 27 per
cent. A glass is filled 5 par{s of tHe one liquid and 7 parts of the
other. What percentage oF water is in the glass? A

12. On a farm of 850 hectares, 40 hectares are barren! What per
cént is fit for cultivatioh 7

13. If a value of 53 is obtained in place of a correct value of 54,
what i$ the perceutags error ? ¢

 14. If a value of 61'08 is found in place of & correct value of 60-04,
what is the percentage error ?

%15. In taking the atomic weight of silver as 108 in p'ace of the
more correct value of 107'93, what 15 the peicentage error ?

16. A Scbstance on analysis gives sodium 39-18 per cent., chlorine
60°70 per cent. The correct values are sqdinm 39-31 per cent., chlorine
6050 per cent. Find the percentage error in each cuse. ¢

17. A cubic foot of water is usually taken as v eighing 625 Ibs.
(Avoir.), The trup weight is 453590 grains. ‘Fird the percentage
error. ) X ‘

“18. For rough calculations a kilometie, is taken as § of a mile.
The correct value is 062138 of ac mile., Find the percentage
error. ‘ . ¢

19. Th a gries of values an error of less than 0:02 per cent. is
neglected. In which of the following cases does the ercor ex¢eed that
amount, and by hbw much: (a) 584 mplace‘of 565 ; (b) 637 in place
of 635; (c) 38-13 in ﬁlace of 381257 ‘ .

20. The correct lengths of the sSides of a rectangle are 5427 and
4636 cme. A pe-son measuring, thent obtains 542 and 463 cms.
respectively. Find the percentage error in the measurements < he
asides and of the area calculated to these (ngasyrementa.
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169. Glven one fiumber and the percentage it is of a.not.her

number, tp find that, other.
’ Examples— o

0
L) 2* man’d inmwme is indreased by £25 per ammum, which #epresents an
crease of 20%. Find his original income.
*

20
Increa.se i.s oo °f origizal income and is equal to £28.

2
. of original i =£25.
i‘m Y rlgm income

. . 25 x
. ori’glnal income=""— ;"
=£126. See Ex. #i., p. 84.)

~>
) The manufactured of a firm increased last year by £6166, an increase °
.of 167, on the pPeviousyear. Find last year’s total.
* Increase =i1()5() of ptevious year=£6165.
g ‘a1
RUEK » 100
1%
=41100
.* Last year's total =41100 + 6166 = £47265.

(iii.) 4 man spends Bnnmually £875, and sares 123% of lis income.
aleulate his income. .

Since he saves 1247 he must spend 8737, of it )

Prqvious year =
L ]

% of }nceme =£875
5‘ .

’ . }ncome=m%{g? x2

Examples 53.

1'4An addition of 5% to the price of an argicle'brings in 2s. 6d.
mﬁ'e profit., g@hd thes origifal price of the article, |
« 2, On an increase of 4% being made on the income tax, a man has
to pag £16, 10s, extra. Findswhat he now pays.
w3,

'The income from a’ ceriiin patent this year amolnts ta £140

Mo thun it was last year. This is found to be an increase of 123%.
What is this year’s income ¥

r4, In an”exathination A gets a secdnd class with 45 per, cent.,
whilst B fails with 23 ger cent, of full marks, Between them they
obtain 408 mprks.  Find th

¢ nudber of full magks.
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' t .
¥ 5. The gross receipts of a railway for a cerfhin year ®ore appor-
tioned as follows :—43 per cent. to pay working expenges ; 63 per cent.
to pay @ dividend of 3} per cent, on the paili-up “capital; the re--
mm.ngler, £25,000, to be added to the reserve tund, F J‘.nd the pq._id—up
capital. e

6. If 37} per cent. of the candidates in an examination are girls,“
and if 75 per cent. of the boys and 624 per cenf. of the girls pasg and +
342 girls fail, how many boys fail? ¢ .

7. If 20 per cent. he added to a certain suym, %ud 30 per cent. be
deducted from the new total, the result is 2. Find the. otiginal
amount. ‘

8. A leakage of 36 litres is discovered to have tgﬁen place from
a certain vessel in which 85 per cent. of the origina] amount still
remains. cFind the capacity of the vessel in c.oms. @ .
« 9. If cloth is raised in price 03 franc per mnetre, a merchant hes
to pay 3} per cent. more than he used to do. Calculate the cost of
20 metres at the new price. . e

16. The profits of an Americafi firm for 1900 Showed a nét increase
of 3456 dolYars on the preceding year's, repregenting an increase of
20 pew ¢ent.  Find the profits for 1900.

170. Given percentage incre;.se or dqctea.sé and resulting
value, to find original value :—

Examples— “ ‘
(i.) 4 man’s income for this year is £850, being an increase of 4%, on last
ymr'&'.c Find last year's income.

Since there has been an increase of 49, it is 6bvious that we have 104 ont
of every 100 of last year's income. ’
¢

Hence 1% of last year's in::ome=£650
L}

100
100

.* lasb s i =£050 x 190
asb year's income=£65 % 104
¢=£628.¢

(i) The populbition of a toum in 1901 was 216788, showing ag increuse of
83349, on last census. Find the popylations.n 1891,

C g .
l—f'(-;}.oé of the population in 1891=216788
‘. population of*f691 = 216788 x %50'8'0;
. Sote708_3
= ——T—X i

\ =168,
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(iil)” 4f%r allowin® T3, for depreciation tn @ piece of machinery, it is
'galued at £596 12s. 6d. Find its original value.
Since value has decroased 3%
e ‘1’3* of orlginal valuo= £696625

& Ongmal value= £596 625 x 10(;

, =£645.
L]
2
(iv.) The 'v&?ue of & house has increased 59, annually during the last three

years *The ineregse in value last year was £55, 2. 6d. Find its
valué 3 yeArs ago.

£55, 2s. 6d.% % of its value at eyd of sc___ . , .
" 20 o ,
‘. £55, 2s. &6 2. X1 ;£1102 108, value at end of second year

Value at end of first year+% of same value=£1102, 10s.
igg of v:‘s'lue at end of first year= £1102 10s.

- Value at end of first year=21102: 116?5"_{“10_0_1'1050.
k]

s
»

10
.. Similarly, vslue‘at be’ginning' ci; first year:g%%q—w =£1000.

(v.)s A mixture of 60 gallomwj wine and uater contains 5 per ceni. oy
'wator How guach water must be added t0 make the water 10 per

o o cCENLO the mltzngmwturc ? . ? * L IS
. Nots—Work with the subetanoa whose total quantity j'emains constant—
in this cue. Wine.

18t mixtiffe, wme.--- of 80 gnllons=5'7 gallons

2nd ” n"‘s-'o of mixture =57

"

. . mixture=57 ’;;oo=63§

Hemtlgaﬂmadmtermtbeadded.

”
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Examples 54.

X 1. Between 1871 and 1881 the populatich of a ceftain town
increased 24§ per cent,, and 1n the'datter year was 206087, What was
it in the former? P

X2, The gopulation of a town is 6806. What was its gopul@tion &
year ago, if during the year there has been antincrea~e of 3°75 per cent.?

» 8. A umber merchan} during feur years' running incurs losses
which he estimates at, on the average, equal to 3§ .pr cent. per annum
on his original capital. At the -end of the fgur years his capitul is

found to be £2783, 15s. Find what capital-he began with? * = °

ﬁ( 4, 'The populition of a county is 3,278,181. II it l..s increased at

the rate of 3 per cent. during each of the last three years, what was it
before that time ? ¢ Lt

5. 124 per cent. is written off the value of a piece of machinery

- for depreciation. &f it is now valued at £6644, 15s., find its origitil

cost. .

6. A piece of land measuring 340 a¢s. 2 rds. has increased in valne
256%. Find its original cost per acre, if the total valde is now
£6384, 7a. ﬂtl. ST e ©

%% A merchant bought a quantity of tea at 2s. 6d. per1b, Had he
bought™ 20 ger cent. more, the cost would have been £12. Find the
amount h3 bought, 3

8. A piece of ground has been sold three times, and each time has
resilted in a loss of 4 per cent. to the seller. If the last loss amaunted
to £45, find the original value ~f the ground. s

9. A piece of flannel his shrunk 5 per cent. and now meéasures
5°7 metres. Find its original cost @ 2'76 francs per metre.

10. The revznue of a railway company is $650,000, being an
increase of 2% per cent. Find the exact ambunt of*the increase, |

11. A man buys three-fourths of & property, < vhich piterwards rises
156 pe. cent. in values He then sells five-sixths of his share for £675.
‘What was the property worth? . ¢ - )

12. A man spends annually one-third of his income. Had he sg)ent
6% per cent, mote, he would have saved £300' inJ all. Fiud his. total
ircome. ‘ e .

13. A-mixture of 80 gallons contains 8 gallons of water and the
ré%t wine. How{ much water should be added to make the water 123
per cent. of the mixture ? ., . L

14. In a mixiure of 70 gallons of two tiquids A and B, A is 40 per
cént. of total. How much of B must be added to reduce A to 35

<

Jper. cent.

. = 18, Pure milk contains 89 per clwt. of water. A sample taken

4 from a cask containing 22 gallons is found on being analysed to contfiir
90 per cent. of water. Find how much witer kad been/added to the
spure my'1k originally in the cask. ,
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«
16. Aftgr déducting 8} per tent. from a certain weight there %till
remamed 346 kilogrammes. What would have been the weight had
8% per cend. beensadded instead of deducted ?
) ]i‘; For a monthlﬁ return ticket 25 per cent. more is paid than for
a single sjcket. , At the end pf the?month an extension of the time, for
& Week, is sbtained by paying b ﬁer cent. on the monthly ticket. The
« whole sum paid is £2, 19. 6d. Find the pricg of a smg{e ticket.

* 18. In 856 1bs. of a mixture of coffee and chicory the latter is found
to be 10 per cen. qf it. How mthch chicory’ must {e added to raise its
percentage to 251%

10. Genuine milk cdntains 8875 per cent. by bulk of water, 275 of

' fat, and the repgpinder is non-fatty solids. A purchaser buys 7 gallons

of milk at 3d. a guart ; the milk on being analysed is found to contain

9984 per cent, of water gnd 2:24 of fat, the residue being non-fatty

£olids. Find Whether anythihg besides water has heen added to it,
apd find the sum of which the purchaser bas been defrauded.

XXI—AVBRAGES AND STATISTIDS. |

171. When the rate at which anything is done is not, uniform,
we cannot speak of any, of the rates as the fale. For convenience
we take a rate which Js as near as possible to all the rates, ¥iz.,
the average rate. Thig rate, when wpplied to the total number
of items, will give the same result ag the total obtained when
each individual rate is applied to each item. E.ample :—One
horse.is sold for £33, 10a, & second fdr £32, and a’third for £34 ;
tetal, £99, 10s. The average prive per horse is £33, 3s. 4d., t.c.
the total £99] 10s. - 3 (the total number of harses). The average ,
is alwgys found by adding p]l the rates d4nd dividing by the
number of items, :

M‘k‘%— !
(LY The jeumbers of readers in a publio library durSng a_certain week
d m follogs :—Monday, 639 ; Puceday, §45; Wednesday, 530;

y, 693, Y, 818; Saturdgy, L116. Find the day
Total for =4586
Number of days =8

Avershe pet day =035~ 786 reader
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i) A railway train travels 402 miles at the foljowing rateg: —T'he first
110 miles in 2} hours, 75 miles vn 1§ hours, 160 miles in 3 hom':,
and the remainder in 1 hour. Find its ayerage speed. ¢

L]
Total distance =482 miley
Number of hours=8

Average speed =¥ﬂ- 50} miles pe‘f heur.

(
L]

171s. The Median.—In those cases where the,gwen observa-
tions are of equal weight, 7.e. ought to affect the result to the
same dogree, the average is often very unsatisfaciory. In its
place it ‘has been ,proposed to substitute the Median (that poips
whlch has as many of the given observatlons above as below it).

6 ! «“

Example—~—
The av%rgges of thd heights of two sets.of ‘ten men (1st set, 65, 64, 65,
66, 66, ©7, ¥5, 66, 76, 66 inches ; 2nd set, 65, 64, 65, 66, 66, 67, 65, 66, 66,
65 inches) are 66'6 and 656 inches ! espectlvely It is quite evident from
these results that the vely tall man in the first.set ought not to outweigh
the ‘influecnce of the other men. The dlﬂxculty #nd unfairness can be re-
moved by using the median. Arranged in order the first set becomes 64, 65,
65, 65, 66, 66, 66, 66, 67, 76, and the median which lies between the 5th
and 6th is 66. The second set glves the same result. The median for

n values is that one which is the ——th in ordér of sué from either extreme.

“ Fxpenence has shown that the medm.n‘m often & betté value than the
average in many statistical and psyc,hologwal ixeasurements and m many
other measuremenis where psychological ' factors come into play, eg. in the
so-called errqrs of observation of astronomical and phystcal moasurements.
Sf’}a.ngely,, enough duch phenomena as the ﬂ“ctua.tmg price of corm or -the
varying records of the barometer are better represented by the median than
by the average. Bt‘ course in cases where the results are reckoned by the
number of units and %ot by the number of things, 2.g. meat by the pound,
the average is the proper ¢ alues.”* .

‘In,.certain cases'the Mode, or t,be case which occurs ofteneat,
Zis taken

The New Psychology, Appendix III., E. W. Beripture,
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Examples 55.
.Find the®iverag® in each of the following cases :—

1. 453, 397, 519, 479, 386, 53F.

2.°16'8, 1¥9, 33, 14, 1677°18°3.

3. 06, 0-15, 013, 0°08, 0-07, 0°14.

2. 13°3615, 14°024,013-734, 12036, 13735, 14-732.

6. The numbers of visitors at an exhibition for one week were as
follows: MonfBayw 85,399; 1%esday, 65570 ; Wednesday, 86,017
Tl:;llr;day, 81,074; F:iday, 76,804 ; Saturday, 105,475. Find the daily
avérages

6. The nember of hours of bright sunshine at Glasgow for the last
ten days of Angust 1901, were 7, 7, 6, 8, 3, 12, 10, 0, 8, 12. Find the
‘%hverage and gnedian nurgber of hours’ sunshine per day.

7. The rainf8lls on thirteen days in the same mouthywere 015,
031, 0'07, 0-08, 0 39, 0'05, 0 03, 0°01, 0-37, 0-00, 03, 086, 0°25 inches.
Find the average and ‘median rainfall for ¢ghe period. °

8. fLhe money tak®n at the turnstiles of an exhibition on nine suc-
cessive d8ys was as tllows : £459, 32s. 3d., £575, bs. 0., £796, 16s. 6d.,
£630, 195, 6d., £604, 135.0d., £1946, 185, 11d., £685, 165. 0d.,£473,%s. 6d.,
£1090, 163, 64, Find the average per day for that time.

9. The following figures show the amount of bills ang cheques
which passed throug%i the Bankmrs Clearing-house during the week
ending September 18thy 1901 : £48,354,000 ; £25,219,000 ; £24,280,00;
£24,071,000 ; £20,336,000; £24,941,000. Find the daily average,
correct to five significant figures.

10. Complete the® following statistical paper, correct to threa
significant figures. .

0 []
e Country. ) » Aren {n §cres. | Population, 1011. No. "g,eAr:"o"‘;? per
® ° .
v -.— S « T T e
Bogland . . . . | 32¢5§6,910 34,017,659
Wales . . . . _.o| 4,750,720 2,02¥,620 .
Scotland . . .. °. | ,19,070,466 *| 4,759,521 |,

P freland . . ... . |#20,327,947 4,381,961 * o
. . —_—— | T T
®United Kingdome . b . »

. ] - _a

11. The number of letters delivered during a certain year were
follows: England and Vfeles, 856,042,400 ; Scotland, 91,120,700 ;
reland, 71,792,100, 'If these repregent an average of 35 ietters per
rson fop Englagd snfl Wales, 26 for Scotland, and 13 for Ireland,
g;d the population of each in the year and the average number of
letters to each person in the United l{mgdom‘ -
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372. Care must be taken, when the rates and iteras dre not
stated separately, to include all in finding the totals.

Examples— .
(iil.) The number of hours of sun’ Drys, B’rbnm Totdon(;m

.

shine during a certain monih 6 @

were as follows :—On 5 days 0, 4 8 3 = 12
on 4 days 8, on T days 7, on 7 7T = 49
12 days 10, and on 3 day2 11 ¢ 12 @ 10 o 120

krs. Find the average number 3 @ 1t = 383
of hours of sunshine per day. 3ldays@? = 214. -

Average number of hours of sunshine per day =t23‘—;=¢-9_

(iv.) A grocer buys 12 lbs, of tea  Lbsa Price per 1b. & Total cost,
@ ls.6d, 15 lbs. @ 2., and 12 @ 1s. 6d. = 18a.
9 lbs. @ Bsaper . Caleu- 16 @ 2s. = 30s.*
late the average price per b, 9 @ 8 = 27a.%
361s. @ 1 = 75.*
¢ .*. Average price per Ib="T75s. ~36=2s, 1d. '

Note—If the grocer were to mix the,teas ‘wgether the answer
would de the value per lb. of the mixture.

1738. Auvery common mistake “in averages is # overlook the
fact that the average over the whole is not'necessarily the same
as the average of the averages over the varidhs parts into which
tke.whole may be divided. This will be seen from the following
example :— e

(v.) The attenddnces in a schodt, having accoremodatien for 1200 pupils,

during four weeks were as follows .~—1st neek, 10,895 (10 meeting§) ;

2nd week, 9347 (9 meetings) ; Srd week, 5610 (3 stuetings); 4ath
¢ aweek, 11,236 (10 mestings). Find the avenage attendance each week,

the average of thése averages, angd the average for the Jour weeks.

1xt week, 10895 a%tendanoql, 10 meetings, ‘average =1089+5

2;? 5 © 9347 Ty 9 "€ s =1038°68
. » 5616 " 6 € »nete = 935°
4th , 1123£§ ” 10 » s =11238
Total of averages, =4186'65 e
Nq of avefages . = [
Average of aversges::lo&'” .
Total number of attendances for the four weeks =37,
Total " meetings during =

Daily average for four wekks= ’1'069'6.&

MR Xeep these values in shillin sT a8 it can belradﬂ; seen’ that the
) will be in shillings, and s g? double reduetion is unnecessars:.
examples,

The student should keep a look-out for pimilar
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Example— ¢
o (vi.) @he followinpresults are obtained from a Reference Library. During
the month of March the average numher of persons per day who
vongulied hwstorwog) wor®s was 73. If the daudy averages for euch
week wére—1st week (6 days) 78; 2nd week (5 days) 70, 3rd
week (6 days) 67 ; 4th week (6 days) 76 ,—find the average per day
Jor the last lhree days of the month,
N8. o days on whih the hibrary was open=26.
« No. of persolis who consulted historicalywnrks—p
. . Daring the months=73x 26 = 1898
During 1st week =75x6=450
w 2nd ,  =70x5=350
” 3rd ,, =67 x 6=402
. * 4%, =T6x6=456

Total . =1 65Q

+» No. of persons who consulted historxcal works during List 8 days
- ®  =1898-1658=240
L]

and dngly average for last 3 da.yu=gg—0 =80.
.

. Examples 56.,

.
1, The revenue apd expenditure of Bermuda for the five®vears
ending 1900 were as follows :—Revenue, £34,256 ; £35,965 ; £38,923 ;
£39,955; £40,124. ~ Expenditure, £34,717; £35,704; £39,108;
£39,243 ; £47,532. Calculate the averdge revenue an(.i £xpenditure.
2. Complete 01.19 follo.wmg statistical paper :— o

Total Impoyts Yo Bermuda during Five Years ending 1300,
° L ] o L ]

. Ugited °* Britian | Utted | oppor l::; 10|
riids. oen ]
Year, | Total | gifydom | Caneda | pagges. | §82te8 Of iGoyntries) United
. @ * o sions. 'i Kinggom.
£ £

£ £ £ £ L
1.296 305,495 | 90,625 | 20,888 | 7,756 | 184,391 | 1,837
1897 | 323,074 | %6,424| 24,650 | 6,517 {198,167 | 1,416
4 1898 |851,274]104074 | 30,611 | 7,346 $205:808 | 8,035
1699 894,388 | 104,408] 33,120 | 7,238 [246,447| 3,176
1900 897,186 | 104,000] 3],488 | 9,952 20,729 978 |

Total {¢ . o ‘ d

A W E RS (1‘: v ‘ »
Avaredes ¢
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3" A horse-dealer buys 7 horses at £26, 3 af £31, and' 4 at £38
each. Find the average cost per horse.
4, The population of Scotland, accordmg to Census returns, from

1851 to 1901 was as follows — °
1851 . 2,888,742; 1871 . 3,360,018; 1891 . 4023647 ‘
1861 . 3,062,204; 1881 . 3,735,572; " 1901 . 4,472, 1000,

1911 . 4 7 59;521
Caleulate the average increase for a decade,and the pé.centage mcreaae

since 1851 and 1891, .
5. Complete the following statistical papeY :— o
[}
Numpber of¢
d Number of | Average Fum-' M '] Excess
Populaion | Memvers of | 2% oLFerions | purlment | SUBDCL %
B Parltun‘:ent. one Member. “P:;";il;?g:? Parlhiement.
—_ - L T S
.
England | 34,047,659 460 doo .
.
Wales ¢ | 2,027,620 30
t
Scotland | 4,759,521| ¢« 70 . ¢
lreland . | 4,381,951 101 '
———— - < -
Totals | . 661 ' 661 |
« « I
* Excluding membefs for universittes., T

& « ©

6. A railway train travels 90 mileg at the average rate of 40 miles
per hour, 120 miles at 45 miles per hour, 186 mules at 54 mles per
hoyr, and 80 rhiles g* 65 miles per hour. Find tha difference betgeep
the average of these averages and the generd) averagt.

7. In an examihation of a class of 49 pupils: 2 pupils obtaiped
190 marks each, 12 oltained 180, 20 obtalned 139, 15 obtained 220,
‘What was the averags nuwrber of marks obtdined and the average per-
centage, if the highest possible number of marks was 2201 )

8.'During the yeax 1900 the Bapk of England rate was as
follows :—6 per cent, for 1 week, 5 per cent, for 1 week, 4} per centi
for 1 week, 4 per cent for 17 weeks, 8} per ‘cent. dor 3 weeks, 3 per
wénd, ior‘.s weeks, and 4 per'cent, for 24 weeks, What was the
average rate during the year
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AVERAGES AND STATISTICS
Compléte the folldwing statistical tables :—

128
.

9. Numnber and &Net Tonnage of Sailing and Steam Vessels

built in England and Wales.
L Y - [ a .

°
- * -
. [ Numberi . Tonnage.
R [ . a Pe
Year. Sail. |S®am.{ Total. | centage Bail. Steam. | Total | centage
« ® J Steam. Steam.
| N
1896 | 338® 307 23,684 | 273,062
. 1897 | 423 |9309 32,428 | 246,459
1898 I 58% 4&5 * e 34,553 | 380,677
°| 1899 1 450 | 384 30,633 | 404,838 .
1900 ‘ 428 395 |, 30,144 | 3769166
L]
Totals t } . . . l
Avemgest' M L ‘
- °
10. Number &nd Net Tonnage of Sailing and SteaW Vessels
buzilt in Scotland. .
. -
Number. N Tonnage. -I
—— _ B e
. . Per- b ® Per-
. Year. Sall. |Steam. | Total. | centage Sail. Steam. | Total. | centage
o] o L4 Steam. team,
Py o
1896 | 47 | 223 | ° | ., 31,265 (*149,408
1897 | 80 | 210 | . 34,082 | 122,026 .
1898 63 273 N '75047 205,197 |
«1899 108 268 » 14,208 | 220,493 °
1900 68 | 251 8,071 | 225,498
> L
Totuls | ® * N . » '
- . 3 —
Ave
rages . |
Ead o -
o® vt . . .
11. At s distribution qf prizes at gapublxc school 3 prizes are worth
10s, each, 28 worth 0., 42 worth 5e., 83 yvorth 3s. 6d., 37 worth 2s. 6d.,

and 17 worth 1s 64 Find to the mearest

of & prize.

ing the aversge value
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1%. Find, correct to one decimal ¥1ace of pence, and of 'mifen, the
entries for the blank spaces in the following egtract, from & railway

company'’s report. .
[} .
v o «
L]
No of Aggregate T Average Average |4
Pasengers, | MUt | Barmed 4 giamener | dveveica
— . 3 ——
o
lst Class | 26,912 | 2,151,519 | £22,762 |« o d. railes,
2nd Class 64,827 3,319,671 26,478 ¢ s, d. « milds.
8rd Class | 294,838 | 10,760,739 | 50,790 . & miles
- )
Totalse e s* d‘ miles
[ ]

¢

18. The total rainfall at Glasgow for<the month of August 1901,
was 381 inches, and this 18 025 1nthes below the ‘verage for®33 years.
What was the average rainfall during the mgntps of August for the
precedu}‘&?,i.’ years? 4

14. Tke average weight of the crew of an eight-oared boat, including
the coxswayn, 18 10 stone 12 1bs., bitt, excluding the eoxswain, it 1s 11
stone 2 Ibs. Find the wéight of the coxswain. ¢

18, The following are details as to the number of hours sunshine
st Qlasgow in August 1901 ‘—Paily average for first ten days, 3'2
hours; next eight days, 475 hours, next six day’s, 7°16 hours ; the daily
average for the month is 533 hours. Find the daily average for the
last seven days.”® , .

18. Complete the following atatigtical paprs :— ¢ .

. . v’

3 5
[3 . [ .
Ab tiabl Indome T
Income. Aomed” | Tacomes ¢ | at ok 1nthe & | Total Tncome,
* L]
« ! d
e g0 €160 . . ., e
£250 £160
5 .
£400 £ g ¢ ° ‘
£460 2180 ¢ ¢
£600 £150 .
o £120 ‘
" £650 £70 ., .
s !100 £70 . . B4 .
v Wit . ¢
¥4 £y N [ ‘1 ¢ err
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17.

Populatien in Persons 1n London
Vear,of |, N ¢ t0 100 1n
Enumeragion o - England and Wnlel
. England am.i Wales London to 4 significant figures
[} p—
1801 * 8,892,536 . 959,310
1831 ) 8%‘,797 1,355,582
. 1841 20 006,224 2,808,494
1891 29,002,5% 4,228,317
1901 |*® 32 526,075 4,536,063
] . . - < ——
L
18.  Divisions of the Population 1n 1891 und 1901. .
e
(] * v
[} hd Population, Parcenbnge.
o Districte o -
P 1801 1901 1801 1901 B
-
e
England and Wales—. . 9
Urban . . . . . 21,743,977 | 25,054,268 .
Rural . . 1,268,145 | 7,471,242
Neither Urban @or e
Rural . . e e 403} , 566
— [
. Total . ¢ ¥ *
) . .  J - 9
Scotland— * o o L]
.Town Districts (2000 | |, .
and upwards) ., . | 2,925,080 | 3,367,280 .
Mainland Rural stthcts 1 974,841 1. .983 274 -
4 Imsular ” . » o 126,726 121,446 | » . o
" . Total . . . _
- ' -

* 19, A debt was to be discharged thus —} in ready money, $m3
mont! . 5 months, #nd “the bslance m month.s What.xs the
A8 me for payxag theMhole ?
20, A rom B on lst J anuar 1901, to the amount of
y £200 thgt day, on 10th February,
Mwh,a.ml the re nderon 1st Apnil.  On, what day
oinglh paymeat of £000 o be made to ciear the whele debt 1
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21 Ifa person owes £20 due in 3 months, £20 in 6 nfont'hs, and
f&ié) i;l 8 months, when ought a single paymept to, discharge these
ebts R .

22, A man owes £200, of which £40 is.due in 2 menths, 860 in 4
months, and the rest in 8 months. If he desires to pay the debt all at
once, when is it due ? . °

23. A debt of £1000 is due in instalments as fo%ows —£200 at
present time, £200 in 1 month, £200 at end of 3 mo.ths, and £300 at
the end of 4 months, the remainder to be paid in 6 months. «When
ought a single payment to discharge the wha'e debt ? :

24, A person buys furniture valued at £50 on tne instalment
principle, payinf £10 down and £5 per month théreafter till the
whole is paid. If he offers to pay the full £40 as h's sesbnd payment,
when is it'due? .
¢ 25. A person buys an organ valued at £15, oh condition of paying
£2, 10s. down and 12s. 6d. per month thereaftei till all is paid, When
(f);lﬁh&:h al.) s;,cond payment of £12, 1¢s, to be accepted in dischazge of the

t

a <

A person buys a house valued at £1.200, to be paid as follows ;—
£500 at t.ce and the remainder in equal yearly instalments of £175.
When ought a full payment of £1230 to be made indieu of the above
arrangement ?

-~

XXIL-RATES AND TAXES.

17¢&. In all towne tha money required for munic{pal purposes
is raised by means of* taxes or rater. The method of taxation
varies, but, as a genéral rule, each individual who rents a house,
&c., is qhargcd so many peace or shillings on avery £1 paid for
rent. ¢ ¢

175. We have seen (§ 164) that 39 may be wrilten i‘—g(-)'
thereby indicating £3 out of £100, &e. ‘ Similarly, such a state.
<
ment’ ag Bs. out of, or in, £1 may berwritten %- ;(—) = i' whic&_

last form we make use of as a fraction withoat name of any kind.
Students, should accustom themselVes to the double mg:ng of
these expressions.

!
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Thus— .
: 3-7%-= B—z— reads 7s° out of, or in, £30; or seven six-hundredtns.
'y
6. o8 °

=12 reads 5d out of or in, the shilling ; or five-twelfths.

4 ewts. 2 qgs. 21 lbs =46875cwts s 41% 75x4 3
, 6 cwts. I%qr., 6 25 cwts. 61- “Tox25 4
4 cwts. 2 qrs. 21 1bs. out of, or in, 6 cwts, 1 qr.; or three-fourths.
Observe thdt, before naming as a fraction, all names of concrete
equantities muft be cancelled out (§ 160)
176. B making use Of the above principle, we cap calculate
rates and taxes very rapidly.
!'.xanples—
(1) 4 man’s renteis £150 101 Calcucare nis tax ax 5. oa. 1n tne £1.

He pays ad ta®3s.%d, 1n £1, which may be written 3 20(:{ 4.2(-)

His total tax is therefore this fiaction of the total rent-%&

reads

=#£26-3375 °*
=£26 6s. 93

’ i) The atmofamwnh.‘.143256 10s. How much money could be
() rm atmof4d.mthe:.1!

L]
Tlx—z— 1. e. ,éq of 8143256. 10s.=£2387. 12s. 2d.
[ ]
i) 4 ma s £5,°12s5. as tax at the rate of ls. 3d. in th £1.
(”)omm"’“)'{.,me o 1e. 32 in GF £
1s.84. 1 .

M(T=1—s ofrenta1=£5?.123.

tental=£89 12s,
v.) £26, 8 94, bchargedpata:uma rmtal.of£888. MmVate

A B.upu»ﬂ-3£% 3s. 8d. of £1 =¥!§* ofsl-ﬁd
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197. Income Tax is calculated in the sfime way-tthe rate
being so much on every £1 of income,.

Rxamples—
\v.) Caleulate a man's tnoome tax @Sd. i@ the £, if, hisedutinblo-income
8 £345, 108.

£11, 10s. 4d.
Tax B;ﬁ ie. gg- of £l§\§i, Qa.-ﬂ:[l, 10s. 4d.
[ 4
(W) 4 man canmoomctazode in the £, ‘Howmuchluubekﬂ
out ofﬁuﬂmb&e nocome of £650, 16s. &l. afier paying tax?  °
If he pays 9d., he,hal left 231 out of 240d, <«

¢+ he has left ;% of £Q§Q, 18, Lzseu, &s. e}d.

178. Note.—In ca.lculatlﬂg Income Tax, tho followmg rel;efa are
made to small incomes :—
¢ Not exceeding £160, total exemption,
» »  £400, abatement of duty on’£160.

. £500 £150.
= n 2600, e« . &120
M ” ” ‘. 7w ” »e £70

{(ViL) When the income taz is 1s. in the £, at what rate does a man whose
income is £380 pay whengthe correct allowance s made!

Taxable inoome:BSO £160 =£220
‘e Income tax payablenﬁ of £220= £11.
. Rate per £= .580 == of £1= eEdc

(vl er paying thepnle tax at 1s. in the £oanallabm£160amwn
¢ ’ ‘;zi{: £3R:1 lgft. | Find the amount o tas paid.
+ £331 - £160= £171 is nej result of tnedbwt of income,

« ¢ 19" of wikale of taxéd part of inemqe-£17!

L. whole ” -—£171xi‘%—i_£180
Gr&s income=£180 + £164=£345
L Net income=£881
Tag=29.

x.) 4 man Whoss gross income 48 £27% has £270, 18 8d. lqﬁ aften,
¢ ) paying theemud income tax D»aaabava £160. At whatmm
ar £ 13 he taxed ? L I

£ - £270, 130, 02.=£4, s, 3d. fa the tax on BRTE— £160

_£4, 6s, 8d.
Rate per £: 2115 of’#l=9/&. R
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-«
179. Frequently it happens that when a certain sum is £ be
_raised b taxation np even rate per £ will raise the exact amount,
and the caleulation must be made to find the rate per £, to raise
the required amoynt at least.
' (F) 4 town, the rateable value of which is £756,281, 10s., requires
£87,664, W5 for muniowpal purposes. Find to the nearest
Jarthing the rate per £ that must be charged, and the surplus 1o
obttﬂrw if all 1ates afe pard, ¢

Rate per £= f};gggf—g of £1= 1157=3s 4d.
7

L]
. Amonflt collected=2—" id._ B £756281 b= £88232, 16s. 10,
[ ° ® e £1 @_

Surplus=£88,232, 16s. 10d. - £87,564, }5s. =£668, 1». 10d.

Examples 57. .
tSJIn income tax questiox;s, no abatements are to be made upless stated
in the question.) .

1, Find (a) the income upon which th income tax, fevied at the
rate of 7d. in the £, aynounts to £29, 3s, 44, and (b) the 1ncome which,
after deducting the tax at the same ryte, becomes £932.

2. After paying Income tax at 8. in the £, and his other rates
which exceed the income tax by 3d.1h the £, a man_ has £1105 left.
Find his gross income, . .

. S at is the real fncome of a person whose income tax at 7d. in
*the £ ai?urys to £@2, 165 %fd::d.i he £ has £ 334,
4, After paying a tax of 44, in the £ a man 2826, ¢ 2s.

left. | Find luI;l wﬁ ifcome. , b

5. A man spends gne-ninth of his income on hfe insurance, and
on this he is not chm'ied y tax, If¢he tax on the remaindet, at 73d.
m the £, amounts %o 13303. 5d, find his total 1acome. * o

6. A man’s iScome is £300 a year, He pays no mcome tax on the
first £120, and 6d. in the £ on the rest. His house rent 18 £43, 3s. 3d.,
and he spends othegwise ab the rate of 10s. 3}¢. per day. How much
would he save in the yeaf 18932 % -

* % Aman sﬁnds one-twelfth of his income on life insurance, and
on thig pars he is not chirged income tax. If income tax charged on

Ahe er of hissincom® at the rate of Bd, in tlte £, amounts to
£14, 175, 134, find his income.

8. 4 Ttan's income Bmonnts to £650 before p{ing rent and taxes,
If hie rent amouiits to and tKcm fate, municipal taxes, gf. (charged
on rental), aniount to s in e£.ﬁndwbathe hag left after paying
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all, fncluding an income tax of 6d. in the £, siipposing he pays the
la:’ter only og his net income and 1s allowed a rehgm n'£8150. e

9. On account of income tax a man pays £15, 1s, 9d. less when the
tax is 3d. per £ than when it is 6d. fpor .1?& Find his income,

10. A man’s net income after paying aft income ¢ax bf 74 h the £
is £291, 62, What would his net income be if the tax were 1s. 44.*
in the £1 e

11. A man’s income is ipcreased by, £200, but the income tax being
reduced from 6d. to bd., he pays the same amountof tax as before,
What is his income ¢ o °

12. A man’s income is diminished by £100, but the income tax
being raised from 8d, to 9d. in the £, he pays the same t.mount of tax
a8 before. Find his original income ¢ ¢ .

13. The rateable value of a village is £85%33 ; ap assazsment has to
be made 1o raise £3166. What rate per £ must be charged in pence
and hundredths of w penny to secure this? What surplus will result
if all is paid up$ ‘ .

14. An amount of money has to be raised in a town by & ta.: on the
rental, It is found that a tax of 4}d. in the £ produces £20*00 little,
while 5d. in the £ biings in £60 too much, imd thn money tequired,
and what will be obtained 1f a tax of 4§d it the £ be imposed.

15. I&kpersons whose incomes are under £500 deduct £120 from
these inconges in calculating the incdme tax, while those whose incomes
are between £500 and £600 deduct £80, which income is really greater,
a gross income of £501 or a gross income of £499, when the t4x is at
the rate of 1s. in the £1 o

16. A man’s net income after payin%) £11 for life insurance and
income tax at 9d. on the £ on all above £160 plus cost of hfe
insurance amoutity to £248, 11s.  Find his gross income. .

17. A man earns £500 a year, of which £100 is froin money invested.
If he is allowed an abatement of £160, +£10 fer eacl child under*
168 yeaxs, and is taxed at,the rate of 1s. 2d. in £ and 9d. 11 £ on
unearned and earned pertions respectively, fiid his net income, his
family consisting of five children undet 16 years

18. ‘A man earns £350 a_year, pays £20 for life insurance, and
is allowel the ususl abatements in paying incomfe tax. If his nét
income before paying insurance is £341, 10s, find the rate of income
tax. ‘

19. A pérson’s salgry is £320 a_year and he yeceives £150 a gear
from a property which ke owns. His owr life is insured for £300
at £2, 14s. 7d. per cent. and his wife’s for £200 at £3, 1s, 6d. per cent.
He hps three children under 16 years of dge. Calculate the amount
of his inrome tax rated at 9d. in the £%n earmed income and 1s.
in £ on unearned income, allowing an abatqment of £160 on earn
income and deducting the tota) cost of life insiirance together with a
further reduction from his taxable earned income of £10 for each
child under 16 years of age.

20. A man’s income amounts to £400 a year, of which (nly £280

‘
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’

is earned. Calculate his net income after paying income tax of 9d. and
_1s..2d, inef on qarned and unearned incomes respectively, allowing the

usual u.‘tzatement. of # 160 on earngd incong. £
21.. ergpn whose gro-s mn®ome is £310 pays £6, 10s. as income
o tax calclﬂsgzed ab *9d. ing£r'on his earned incon)m}x and 1s 2d. on un-
earned income. He allowed as deductions from his earncd income
® £160 abatement am?, 310 for life insurance. Find his earned and

unearned incomeg respectively.s .

' XX]IIL.—BUSINESS DISCOUNT.

[ 3
180. In business it is customary to deduct a ceitain amoung
from gn account fo» ready cash payment. This deduction is
termed Discount, and is usually calculated at a percentage rate.
L

Examfles— °* e o
(L) 4 owes B £52, Ta. 8d., but is allowed 233, discount. Find the net
- amount to be paid. -
¢ Total account=g£52 7 6 .

. A
Discqunt 24 of £52, Tr.64.= 1 6 23

. ® Net £51 1 32
181. In connection with these small discouyts’great use may
be made of the n:ethoﬂs indicgted' in the ¢ Mental Anthmetie,”
p. 43. L

L]
(if.) An acoount for €725 was settled for £08Q * What percmtag? discount
was allowed? ®o
In this the actual iiscon.nt was £725,~ £580=£145 out of £725.
L .

‘1 .
Y ®
; £14%
P tage discount="-2X" of 100=20.
erceniage discou X0

+Examples 58.

L]
1. Caleulate the discourft allowed on £33, 7s. 103%., at the rate of
2} per cemt., correct to yearest farthing.
?’wm&. is bltter for the custorger, & discount of 3} per cent. or
v discount of 3d. on the shillin%? Find how much the, difference
would amount to on an accoynt of £6, 7s. 6d.
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4 » .
8. A firm allows a discount of 1} per cent. on all acgounts paid
within 2 month of the purchase being made. What is the ngt amount
of an account for 21, 13s. 8d. so pajd ? ’

4 A man’s account amounts toG£35, 10s., but on {liseoupt. being
allowed he pays £34, 10s, 64. Caleulate (1) discount alloweds; (2) rate,
per cent. of discount. \ .

5. Find the cash value of s marked at'£5, 17s. 6d. when the
fo)llit}ving discounts are allowed :—(a)c5%, (b) 4%, (3 3% (d) 24%,

e) 1%. o

6. An article is sold for £10, 12s. 0§d., which represents. itk eash
value after a discount of 23 per cent. has Been deduc@d. Find the
price at which it was marked.

7. A certain magazine may be bought at the rate éf 3s. per dozen;
but on buying two or more dozen a customer ‘receives 14€magazines to
each dozexx Calculate the rate of discount allowed in this way.

8. Apples are sdid at 2d. per lb., or 7 lbs. for a shilling ; caleulate
the discount per cent. allowetl to the purchase af 7 lbs,

9. Many firms rather than alter the price of an article ga&ording
to the fluctuation of the market, prefer to alter the rate of discount.
Find the difference in the net price of an artick: m.rked £21, 10s. wheén
the discount is changed from 33} per cent. fo 20 per cent.

10. I peid £1, 14s. for an article when the rate of discount was 20
r cent. JVhat ought I fo pay for It when the discolint ie altered to
in the shilling 1 €
11t One firm, A, offers to pay the carriage of all goods bought at
cash price, while another, B, dglves a discount of ¢d. on the shilling but
pays no carriage. If I reside 20 miles from both ahd desire to gur-
chase 3 cwts. of, a certain articlé at 44d. per 1b,, which firm ought 1 to
ﬁo to, the carriel’y charge being at the rate of 1s. 8. per cwt.for a
istance of 20 miles? ot .
12, If I buy goods at a certain village I niust <pag net prices
markeds The town pgices are 1} per cent. Iqwer thin the country
prices, and purchasers it town are a.llfnwed 23 %er cent. discount, but
require fo pay carriage. What would 1 save by buying articles in the
t{obs::} “}v-}'uc wquld cost £10 in the country,ébe carpiage amounting to
<

£XIV.—INVOIOES.

L3
+ 18@. When, a merchant sends goodg to a_customer he usuall
encloses With them, or sends after them, a detailed statement o
the nature, quantity, and price of the varfous erticles supplied;
chiefly to gnable the customer ‘to check the order. Such a states
wtent is termed an Invoice. ’
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. .
183. The following will indicate the general appearance of an
Invoice. @
Exsemrple—

© (i) Makeout an insige of the following goods sent on Srd February 1901,

by Messrs. ur & Matheson, Brunswick Street, Glasgow, to
Mr. Allan Macdonald, (Parsley :—4Q} lbs. Roast Becf @ 8%d. per
B. ; dbs, Rump Steak @ 8d. per Ib.; 10% lbs. Roasted Giyot
@1 4 pe':{b. ; 3 doz. shapes Potted Meat @ 4s. per doz.; % doz.
glasses Beef and gTongue @ 10s. 10d. per doz. ; 6 Smoked Hams,
0 ox 2 grs. 27 lbs. @ 70s. per cwt.; 3 Gigot Hams, 0 cwt. 1 gr.
22 tbs, @ 78s. per cwl. Bags, 1s.; Hampers, 10s. Less 137
dao.ount 3 cash in 1 month.
2

. * [ ]
Telegrams, ** Armath,” Glasgow. BRUNSWICK STREET,
Telephone, 6639. , * GLASGOW, 3rd Feb. 1901,
o L ]
Mr. ALLAN MACDONALD. . .
* * BAigh? oAARTHUR & MATHESON, .
‘Wholesale and Retail Butchers. -
a *
. ; B
£ s |*d
40} Ibs. Roast Beef . . . ... . . .| /84| 1| 8|8
201bs, Rump 8teak . . . .. . . .| -/8 13/ &
102 lbs. Roasted Gigot . . . .o. . .| 1/4 14| 4
3 doz. shapes Potted Meat . . . . . .| 4/-f 12| 0
doz, glasses Beef and Tongue « . . . |10/2 2| 8}
. Smoked Hams ° ewts. qrs.Jus.
o« * 02927 ... .|70-]|2]|11|104
3 Gigot Hams . . 01 22 . . & & 73/— 1 1210
Bags, 1a.; Hzl'mpera,,l(‘)a. e . .Y 11
.’ ., 18|09
« @ . .‘ (9 e
Less 139 Discount, Cash {n 1 month,

a -
3 » A

184, When the Aecount for the above?is rendered, ¢.e, is sent
to the customer for paywent, either an exact duplicate of_the

invoice is sent, or, as jg morp common, the following brief state-

\ F R

r.us,t 'Ro.'gnod:n.per!nvotct. . '. .o ‘ I&s"s l 9
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[ 1 . .
185. S8hould goods supplied on several different occasions be
included in the one account, then the totals of gach ifvoice #vill
appear as above, in separate linesy

186. If it is necessary to give a duplicate Jf an inwﬁée.when,
an account is rendered, the account is saiditq be detailed. ¢ .

187. When an account is being paid, the §ndividual who
receives the money deducts the discount and, an’f other allowances
for returned empties, &c., and acknowledges*receipt of the‘meney
by writing at the bottom * Received by Cash” (ow *“by cheque”
if payment is made by the latter), signing his negne, and writing
the date. Should the account amoynt o £2, or gver, a pendly
stamp nfust be affixed and then defaced. This is usually done’

» by writing the dale, &c., gver the stamp, thus—

bjth Feb. 1901
*

188. The following is ¢n example of an .invoice sent to a
customer abroad, to whom the guotls were shipped. _ This kiftd ef
invoies is termed a Shipping Invoice. . ¢

Ngte—The following terms are fr:.quenﬁly used on Invoice forms,
contracjed thus:—E. & O, ,E*, errors and omilsions excepfed ; f.o.b,
free on’ board ; ¢.i%., cost, insurance, freight. °
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Examples 59,

Make out the following invoices wzth apprepriate headings, dal
&c., and complete the necesssary caleplations. ppropri h’

1. 14 1bs. ground white pep: PR
7 Ibs. grrgund black ;l:pg:: .
14 lbs, ground ginger . .

7 lbs. mixed spice. . X
104 1bs. whole black pepper .
2, 143} yds. silk . . .
16 yds. serge . . . .

'y

¢

°
OOOOrN
[

et

« e« a9 e o o
L]
-

WD CROO RB-O OODD

27 yds. flannels .
19 yds. velvet . L
84 dozen reels linen thread . ©. .

8. 2 cases Arpour’s tongues, 2 1b, tin
4 cases tinned apricots . .
2 cases tinned peas . . .
1 case lunch tongues . . . . 4
§& 2cwis 1 qr. sugar . .
3 cwts, sugar . . .
A cwts. 3 qrs. sugar . . . .
2 chests fine tea, each 40 Na . . ‘
8'tins speciul teh, each 20 1ba. . .. .
‘8. 6 boxes French plums”
b net, 285%}:; cache=lcwt. 20rs. . .
12 7-1b. bags natural figs net, 3 qra. . .

2 boxes pale soap
N o 5
gross, p
1 0 19° " 9

- 2 1 7 Como

17

e o o 0 3 6 e s =
s
B owma

V4,
M M=NOOO NMI=

”
oo 23

e

glh

v

2 0 18 .
« 5 bags St. . granuldted sugar et, 10 Lwta,

,4 disdount.

8. 20 lps. steak sa.nsages . . . .
151 ork sg . . . . .
14 lbs, Iack . . L .
12} Tbs, boxles .
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8. 5 boxes Sultana faisins, gross, 1 cwt. 1 qr. 15 1bs. ; tare, 15 Ibe.

@ 48s. per cwt. 4 }-cases Bostizza currants, gross, 1 cwt. 1 qr. 20 Iis, 5
tare, 28 1bs. @ 37s per cWt. 2 bags Patna rice, net, 4 cwits. @ 16s. per
ewt. 3 small sago, gross, 3 cwt® 3 qrs. 12 lbs. ; tare, 6 lbs. @ 14s.
per cwt.* 5* bags flake tapioca; gross, 5 cwts. 1 gr. 8 1bs. ; tare, 10 1bs,
@ 21s. per cwt. Less lt% discount, Terms, cash in 1 month.
“e 9. 2cwts. 3 qrs, sugar’@ 13d. per 1b, ; 1 qr. 12 lbs, tea @ 4s. 4d.
per 1b. ; 20} 1bs, cheese @ 10d. perﬁ:. ; 197 1bs. salt @ 3 1bs. & penny ;
6% 1bs. ham @ 10d. pe? 1b,

10. 3 spieces scarlet Jannel, each 57 yds., @ 4s. 6d. per yard;
96 yds. white flanuel @ 4s. *1d. per yard ; 756 yds. chintz @ 74d. per
yard ; 11 doz, hatdkerchiefs @ 7§d. each ; 3} doz. pairs gloves @ 3s. 2d.
per pair ; 100 reelse@ 2s. 64. per doz. Less 6% discount for cash.

ﬁ. 3% cwts, flour @ 2s. 8¢, peg stone ; 17# 1bs. cheese @ 83d. per 1b.;
3 firkins butter, each § ewt., @ 1s. 7d per Ib.; 96 lbs. tea @ €s. 73d.
per 1b. ; 6 boxes oranges, each 9 doz., @ 4d. per orang® Add 2} for
8 months; eredit, ) } i Ib, l;) " b

12, 1} owts. apples @ 2 s 36 8. pears @ 44d. perlb.;
1 box orange wefg%ing@:!& qrs.Pg)r 2d, der %b ; 21::bones grzpes Ig 104d,
per lb. ; preserved prunes 3s. 104. Deduct 5 per cent. discount for
cash in one month. N

13. 4 boxes Sultana raisins, gross, 1 cwt. O qrs. 10 Ibs. ; tare-12 1bs.
@ 50s. per cwt., 8 bexes French plum}y, each 28 lbs, net, @ 42s.6d. per
cwt. 7 cases tinned peas, ®ach containing 2 doz., @ 8s. 104d. per d%z
5 bags sago, gross, 6 cwts. A qr. 20 1bs. ; tare, 10 lbs. @ 14s. 6d. per cwt,
3 boxes soap, gross, 1 cwt. 0 qis. 15 1bs,, lscwt, O qrs. 19 lbs., and 1 cwt.
0 qrs. 17 1bs. ; tare, 7 1bs., 10 lbs,, 8 1bs, @ 22s. per cwt,

14. A draper sold 120 yds. silk @ 6s. Bd. per yard ; 80 yds. cloth
@ 3s. 6d. per yard ; 36 yds. calico @ 23d. per yard ; 3} Ao2. pairs socks
@ 1s. 10d. per pair. He received in exchange a horse and cart worth
£18, 2s. 6d., and, allowed a discount®of 5 per cent. on the balance,
Make out the drdper’s account and write & rgceipt for the ameunt
still due {o him. ° o :

15. 18} yds. silk @ 7s. 84. per yard ; 1 cwt. 3 grs. 2 Ibs. of potatoes
@ 83d. per stone; 101 1Ds. fegq @ 2ykd. per, oz ; 12 parcely of sugar,
eachweghing 4% bs, ® 14s. per cwt. ; 151 yds. of cotlon @ 4s. 6i. pei>
dozen yards ; sundries, £1, bs. 11§d. Deduct 3§ per cent. for ready
money. .
16. *Find the cost tﬁ)building a house *on which 7 bricklayers are
employed @ 73d., 7 laboure @ a%d., 9 carpenters, @ 10d. per hour
for 40 xy!:r»df h ; 40,000 bricks are required @ 32s. 6d. per
m?’z.as;m'“ﬁﬁn?l“h £7£§£§:}ey:ﬁag;miedat?t§énenh .

L @ 3. ; 26 yds. calicd @ 2s.-1
p&y&rd;'gg‘zds. muslin @ Bs. 7ds per yard ; 18 yds, linen @ 2s. 94d.
per yard ; 15°yds rithon @ 113d. per yg.rti ;+% doz, pairs of gloves
@ 24, 34d, per pair. Deduct 2} per cent. off the complete pounds for
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18, 47 1bs. 4 oz. of tea @ 1s. 10d. per 14, ; 38 1bs, 8 oz of sugar
@ 2§d. per 1b, ; 18 yds. 18 in, of linen @ 83d. per yard ; 282 boxes of
matches @ 24d. per doz. Deduct 6 per cent. fBr ready mohey payment.

19, Make out an invoice for $4 pkgs. bobbins and pressing rollers
shipped by the Quarrie Co, Ltd., per*ss. Cutye of ‘Atheys, "Clyde vid
Mersey and Suez Canal to Calcutta, and consigned to Messys, Smith
and Young there for transmission to Serampove. <

‘ From Jaf Wayre.  °
8 gross 10” X 8’,x 1}}” Rove Bobbins, pind. and oiled, 36s.,
5, 6}'x4y” . Warp » * ”» - 5 18s
4 " % 34" Spinning ,, ” © 4, 13s
10 , 5"'x34" » » »n © » 1ls 94,
21 » 4'x28" . 4, w € 4 10s 6d.
13§' ,, Planetree Pressing Rollers. . . . 35a )
3Cased . . . . . .. .. 18
1 Cask @ 5s. anll 10 @ 3s. .

Railway carriage from Iriverness, £2, 13s. % ¢
< Charges—
Freight, primage, and dues, £16,1%s. 10d.’
< Bills of lading and entries, 1s. ¢
[nsuiance, £110 @ 6s. 8d. %, and duty 6d. ,
Tiess 109, on 7s (net premium). ]

° 20. Make out a statement of account sales of 334 chests of tea
recerved {‘er 8.8, City of Oxfoni from Messrs, Smith & Young, Caleutta,
and sold by Strand & Co. for a/c of The Sirocco Ten Estate.

44 chests Fanngs © 42771bs. . . . . d.
51 ,f Pek. Soug.. 4234 , . . . . 5id
. G

o

40 ,, Pekoe P17, . . . sgdr
19 , » 1679 ,, . % .

70} ,, Bro,0:s Pekoe3d350 ,, ., . ‘.

23 ,, Fann 223R ¢,,

22 ,, Pek Soug. 2120, . ., . .
JPekoe < 2708 . ¢ . .
373 , ~Bro.Or.Pekoc1784 , ¢ . e .

ss in weight, including draft, &e., 800 1bs.

[
@®

T

-40';9;4.

€
,Brokerage@l‘nonérouprouedl: R
’ Commission @/ﬂ% - » - .

-

Charges— ¢ . « £ d
Freight @ 40s. per 50 ft. e, . .58 410
Import charges . . . . 5 . 53 111
Interest on freight and charges ¢ . . 112 8
Fire Insurartee, £776 @ 25. 6& % . ¢ . N
Public sale charges PR . 2 43
Postages and petties . . « 003 3
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21. Make out an invoice of 41 ;kgs and 50 bdls, Tesa Garden
Stores, shipped by Stragd & Co. per Jelunga, London, vid Suez Capal
to Calcutta for a/c and visk of the Ark Lane Tea Estate, per Messrs.
Small & Stewart,_20 Vllhers Street, There.

T Reels 17”x 17" % 12" each 1 cwt, 0 qr. 4 Ibs.,

. *¥hch 1 cwt. Barbed Wire . . . 16s, €d.
8/12. b IngotsTin . .« 2cwts 1qr. 26 lbs, . 140s
13/16. 4Wood Begs, . . eachlcwt. O gr. 5 1bs,

Each-i cwt. Triangular Nails, 1" . . 17s,
17/18. p) Wogd Keg * . each 1 cwt. 0 qr 5 Ibs.

Each 1 cwt, Tacks, $” . « . 16
*19/32, 14 Drums . . each .‘ls

s 10 gall& Engme Oil . .140 galls.
33. 1Cask 22” x20”  3cwts. 1qr.251bs, and 3 cyt 1gr. lfb

'100 flat Hoes . . 13s
34/35. 3,Cosks, each 26"x20" {0 g;‘;g : ‘1; 18 }g: } o6 6
. . , 100 flat Hoes, B. ribd., No.7 . . 19s°

> Aldvance 10 %

36. 1 Case 43"x43"x9" . . .{ 1ewt. 13((1;;81; }Bg }- 9 6d.
6 Tins Stencil Inks . . LU .
3 Stencil Brushes.. . . . . . . 6d. .
2 Canvas Cloths, 18’x12" . . . . 45s,
1 Sheet Asbestos Millboard, §”, . . . 15}1bs. 9d.
5 lbs. Asbestos Packing . . : o« . 28 6d.

7" ” »{lewt. 1 qr, 21 lbs Y
37. 1 Case 33" x 15” x 14" {lcwt.qu 23 Ths.

. 59’6" Brass Wode Wire, No. £ . . x307148 9" 1s.
38. 1 Keg (contg. 14 Iks. Green Paint) . S . . 3
39/40. 2 Kegs (each contgt } cwt. White Paint) . . . 10s 6d.

41, 1 Wood Keg contg.”l cwt. Galv, Staples . . . 21s
y ” ” w1 cwt. 2qrd. 14 ibs, * ~ .
22, 1 Case §63" x Ju x14«{ 331,5 16 The »
433 1Core 36" R 24" x 153" { § Svin. 2 - ol

1 Pojtable Platlorm 'Weighing Machine o 2,cwts., £10,
*No Nos, WBthoopImlig;' §/24cwts.3qrs.01b. . 162 94,

fae - .

L] * £ s d

F Primage, and Dues , .- . 610 %

%T:sgf’udmg Fum sz.lii agtgdnes . . 03 3

rance on to ¥ac N
Commission on £ my' roeeeae).@%},é
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22, Make out an invoice 16 cases mill furnishings shy ged by the
Temple Co, Ltd., per City of Oxford, Clﬁie vig Megsey a.nflp uez Canal
to Calcutta, and consigned to srs, Hogg & Dixon there for trans
mission to Surat.

From Jomy Sunm. * ° o
H 1. 31 Sacking Beech Shuttles @ 1s. I}d N
57 Hessian Beech Shuttles with Drag Sprgs. @ 1s. 13d.
Lesd 5%- < '
From THOMAS H(:EN!;Y. .
H 2. 449 pairs Batavia Hide Buffalo Pickers, 469 bs. @ 1a
Less 5%.

. From JoHN LAWSON. '
H 3/16. 8} gross 10” x 5” x 1}3” ‘I?IVove Bobbips, pind and oiled, 30
5 a

8.
63" x 48" rp - 18s,
4 ;, 6" x 3}" Spmnrxing :: . :: ::‘ 13s,
. 10 , 5"x3 < . ., ¢ 11s 9d.
20 , 4'x2 L NS ) ’ 10s, 6d.
12 ,, Planetree Pressing Rullers . . . . 3Bs.
- 3 cases @ 18s,, 2 casks @ 5s, 9 casks @ 3¢
Railway fr(elght on H¢3/16 from Perth,£2, 9s 14.
Charges— ¢ £ s d
Freight, Primage, and Dues . .ot . 1719 @
Bills of Lading and Etitries . . 020

Insurance, £200 @ 6s 8d. %, and d;ny 6d.
Less 107 on 12s. 8d. (net premium),

\

23. 35 kilogrammes butfer @ 1 fl. 6 cknts per kilogramme + 6 bars
soap, each 475 kilogtammes, @ 4 cents 5¢mls per kilogramine;
4 quantals sugar @ £3,.7 f. b c. per quintal ; 1 barrel apples contamming
1 quintal 46 kilogrémmes @ 1 c. 2 ;t per ﬁxlogmmme. Deduct 5 per
cent. for cash. ¢ .

24. 82 metres cloth @ 3 fl 5 c. per métre ; 356'5 metres tweed
(@1t 2 ¢. 5 m. Per metre ; 3 webs clot] ,mhoﬁps of a kulométredong,
@5 fl. 2 e. per metre ; 3 95 ‘metres @ 6 fl. 5 c. per detametre.

<
. ©

< -~
XXV.—COMMISSION, BROKERAGE, &o.

<
189 In most eases where monky is ppid through & third party,
e.g. agents employed to collect accounts, a percantage -of the moruy
is paid to that party. Thia is termed Vommisaien, and is applied
4o all moneys paid to agents i return fér sérvice of any ‘
83, for example, buying and articlas for another, factoring

<
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propertlea, collecting premlum for Insurance, dealing in * Sbocks »

The agent js sqmetimes termed a Broker, and his fee
:Brokerm

Exunpie;-'-o
(i ) 4n agent who s qllqwed 1%, commission collects accounts valued at
£840. What 18 the umouz:t of ¢h¢ agcnt s commission ?
Agent g&ts agcommismon 100 of £840 £84=£8, 8s.
(ll.) A gentleman sold a hduse for £5000 through an agent who charged

be. perBent. What money dud he actually recerve for the housef
Total value of house ., . =£5000 0 O

® Leis (£100 m)o££5000= 1210 0 *
Net recelpt . . =£4987 10 O

(Note —W%ile 106 ma.y be read as 6 out of 100, ¢ e. £6 out of £100, 5s.

out of 10Qs., 5 pence "ouf of 109 nce, &c., care must be taken not to
confuse 1 with 5s. per cent., which always means 5s. out of £100;

2. Gd. 1
sumilarly 2s. 6d. per dent.= '::100 m‘&c, ' .

(iil.) 4 man bought an estate for £16 ,281, which included the agent's chmc
of § per cent.  Por what price was the estate sold ?

1003
100

201 . .
. =£16,281
. s 20c,tnmes original ,va.lue £
200 3

. " ..ong_}ml value=£16,281 x =— 301
—£16 200.

v.)ed a? who oazhcud to the amotmt of £683, 6s. 8d. pc

tv) *‘.{66 164, Y., keepmg tlu différence as his commission, WZ&
o raie per oent. did he chargel
*  Actual comsission =£683, 64. 8. - £66216s. 8d.=£20, 10s.

£20, 108. o
o of f10n
o l’e:oenuge commi:sion £—'—m’

of original value=£16,281 o

1
0 =

583 of 100

41x3
bl 17
_ =8

x 100
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Exan}ples 60.

[

1. An agent charges 23 per cent. ox all moreys collepted by him,
Calculate hiasgzommisgon o%x an account for £850. 4

2. A man purchases a house, the upsét price of which is £4858,
through an agent who charges one:quarter per cept. commission. If
the :Lier expenses connected with the purchase L-nount to one-half of
the agent’s charges, what is the real cost of ths house ? .

3. A man sells a property through ancagent who charges 2s. 6d. per
cent, for the sale. With the proceeds he purchases @nother property
through an agent who charges 3s. 4d. per cent. comrission, If the first
property was sold for £140,500 and the second cost £140,000, find how
much cush the man has left.

4. A flour traveller obtains a commission, of one farthing per sack
when sold at 23s. 64. Wlat rate per cent. Joes his commission corre-
spond to? . ¢

. b. A traveller is offered a salary of £150 a year and né commission
or £90 a year and a commission of 1} pey cent. Which ought he to
accept? The estimated average sales afnounted to 16 guinear per day
(313 days=one working year). Find, to the nearest penay, what his
average sales would require to arhount to to make doth baigains alike.

6. A man sells 55 bullocks by auctica at an average price of
£13, 75.9d. The auctioneer charges 4 per cen*. commission on the sale.
Previous to the sale an offer of £450 had been made privately for the
lot. Which would have proved the better sale ?

7. An pgent charges 23 kper cent. commission for disposing of a
property. If *he expenses of the sale amounted to £25, 10s., and the
agent after deducting this and his own charges, harids over £707, 12s. 6d.,
for what was the property sold ? - < .

8. Find the brqker)s commission on selling 560 shares, each of a
nominal value of £10f at the rate of 1. a £. .

9. A broker sells an article for £386, 5s. After deducting 16
guineas for g\penses, and alse his own charges; he hands over £343, 14s,
What'rate per céut. did he charge for cogamissiofi ? * o

10. An.article is sold at a commission of 7s. 6d. per cent. Calculate
the net return if the article is sold for £1575 and the expenses
amounted to 1 per ¢:nt. ovet and above the comassion, ‘

11. A partner in a firm received a certain percentage of the drayw-
ngs as wages. If his salary during a year amounts t0 £875 and the
average weekly drawings amount to i}&&, 10, and that of the last day
of tha year to £6, cafclﬁite the rate hétwas peid at. , N

2."A building changed hands 3 timgs, each agent’wha sold 1%
charging 25s. per cent. as comymisston, If éach téme it was sold for the
net amount obtained at the previous ssle, calculate its original valas if
the third sale realised £462, 4s 1008
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190. Insnrance:—

‘When as person ingures anything against loss, he takes out
what is termed a policy for so mykh, and pays a premium on 1t,
1.6 8 slrm-calcuhted as a certain percentage of the amount, as
mdmcateg in"the policy, for which the insurance is made.

Examples—
(i.) Pend the prgmum for tnsuring a life for H400 @ £2, 16s 3d. per cent.
. . I’remnim _:_.f:2_£166%§__d. X400=£11, Bs.
¢ (il.) If the cost of * msurmg Jor £730 be £15, 3s. 9d., what rate per cent,
has been charged ?
£15, 3s. 9d, is charged on £750,
£1, 0s. 3d.
« rate pex cent. =£“' ;;QQ’I ES ;Qq £2, 0s. 6d.
1R

(lid.) The'premmm charged on a house, insured for §ths of its value @ 3s.
vey oent., is £4., Fmd the value of the house.

£f:)0 : of value of house=£4
8 4 8
2000 of L ”» 2 =£3
3 "
9500 R » ITL ) =£4
« Value _4_x_§£0_0
=£33383, §s. 8d.

J491, Sometlmes an effort is'nade to effect an insurance in
such a way as t3 repay both value msured gud cost of msuremce
in case of loss, It 1s evident that to accomphsh this the house or
ship must be overinsured.- Suppose the premium required is at
the rate of 69 and hé hovse 18 valudds at £100 A common
though 8rroneous method wauld be to insure the house for £105,
which, at first sight, appears to be equal to the value of the house
and th.p cost of insurgnce. It is evident, howeyer, that £5 will
not pay the premium og £105 (the amoun, ingured for). The
correct method is to insure a house worth £95 as if it were valued
at £100 so that in case of loss thie £100 returned by the compavy
weguld replacg the honse ®alue {£95) and the £5 paid as insuranee
on the 31004 It shpuld e noted, however, that this kind of
question js morp theoretical than prbotical, s the Insugance

mpanies can prevent such action by themselves replacing the
articles lost, gud by takmg all précautions vo proveny over-msurance.
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<

The following is an example of this type of question —

Example—

(iv.) For what must a ship valued at £142,125 be gnsured to recsver value
of vessel and cost of insurance in case of loss, the raf for tnsuring
being 6 guineas per cent.?  Find alep the cost of insurings

If & ship valued at £94, 151, is insured for £100,
then ,, .  £14f128 w S ?
-

1500
¢ 100 x \MPYRY
=¢150,000 s HiYy

5% ¢
Cost of insurance= ., of £150,000=£7875

-~

or Coat of insurance =£150,000 ~ £142,125=£7875.

[
(

ExAmples 61.

. 1. Find the cost of insuring a life for £350 at £3, 0s, 6d.per cent.,
and tls. total number of payments being 40.

2. (alculate the post of mshring a property®at 3s. 6d. per cent.,
its value being £4384 (to nearest penny). ¢

* 8. A person insures his hife for £1000 ct the rate of £2, 15s. 9d.
per cent. If he dies after paying 15 premiums, how much does the
1nsurance com{mny lose?

4. A vessel valued at®£35,600 is insured at three-fourths of its
value at 4 pex cent. Find the total loss, including cost of insurance,
if the ship 18 wrecked. . .

5. A man over-insured a {'mlifl't)’a value® at £6275, to the extent
of five-sixteenths per.cent. 1f the insurgnce costs 3s 4d. per cent.
::ls.lculated the amouht of actual Jlass if l'ghe building is completely

estroyed. . .

§ A ship worth £1800 is wrecked; io? her 'belo:nlfed to A, }ta
B, and thesrest %o C.  Find what loss each of them ywill susfhin if the
ship 18 insured to the extent of § of her value,

7. For what sum will a man insure property worth £9102, 4t an
annual premium Of four guineas per gent., s» that in case of foss he
may recover the value of both the pioperty and the preminm? Cal.
culate also the cost of insurance, . '
< 8, The goods in, a store are valqid at £3600. If's merchant gy

of the whole, Jhxat sum should lLe insure at 2} per cent. meoyer
the value of his goods and the inm paid ¥ .\, | .

9, What premium did .4 per pay*who insured hisugtock
mmsaaisa. 8d. at 3} per cent. 8o as b cover both stoek ayd cosi
urance
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10. What renuum ‘at 3 per cent. will be paid for insuring a ship
worth £12, What sum must it be insured for so that in case of
loss the valde of the ship and the premium paid may be recovered ?

11. Find how much a house wor.h £5122 should be insured for so
that 1n ‘edseof 1ds the value Of the house and the insured premium at

2 per nt. may be repaid.

« b SWhat sum musi be, insured to cover cargo valued at £1500,
premmm being 7, guineas, poliey, b5s. 6d. andqcommlssxon $ per cent,
and what will the o, pense of insuring come te ?

XXVIL.-PROPORTIONAL DIVISION,
. PARTNERSHIPS, &c. .

192. When & sum of money, or any total whatever, has to be
divided among several individuals, it is usual to make the shares
proportionigl to some-numbers, Thus, if it is desired to divide
£86, 16s. between A, B, and C in the proportion of 1, 2, and 4,
it is mtemfed that whatever A gets, B is to get double and C fout
times that amount. If now the sum be divided into 7 (1- 2+ 4)
equal shares, and & share is given' to A, 2 to B, and 4 te C, the
money will evidently berdivided as desired.

A then gets 1 out of 7 shares—; ot £86 163. =£12, 8s. (see § ]63)
B b 2 5 T 5 of £46, 163 —-£24 16s.
c 4 ,, 7T , =pof £8h 16, —£49 ]2.9‘

193. Such division often occurs m connection sf1ith business
firms carried on conjointly by two of more individuals Each
individual is termed 2 partaer, and the amount of money each
bas applied to the business is termed his gapital. As a Tule,
the profits are divided in propcriion to the capitals.

Examples— ¢
i) cnd B enter $nto bmwen together; A invests £1000 and B £130G
0w should They share a profic of £4807
Ofa total,oa.pit.a.l of £2500 A owns £1000.
e

-

+. his claim is ;-%o! the proﬂts._ i 8% .€¥QQ=£HI

B
+ Badlaimis £ £1§]= 2388
‘hl T L]

:
) )&, metre stmply, P’l olaim =450 ~ 192 = £288.
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19,4. When a person invests money in'a business, but does
not become actively engaged in it, he is termad asleeping partner,
and jis position as such affects hﬁs ehare of the proﬁts.

Rxamples—
(ii.) 4 énvests £6000 in a concern, B £5000, Ynl € £3000. 4 anu o are
working partners- C 18 a sleep{ng partner. By arrangement 4 and
B are to recewve each 107, of the total profithpand the remainder is
to Be divided between all three m prenortion to their cespective
capitals. If the profits amounted to £3500, find O'a share.

Total profits=£350Q
Deduct for A and B, 20%=34= 700
« Remainder to be divided= 2800

C’s share=__- ‘333 of & R&QQ =#£600.

195. When the time during whick the different partngrs have
their cipitals nvested varies, the capxtals must be reduced to
equivaleat sums for the same time in each casey before the shares
of.the profits are calculated.

P

Ul
(i) A starts business with & eapital of £600,.and three months later he is
Joined by B with £400. At the end of other three months C enters
tiitc the partnership with £500. How ought a profit of £414 to be
divided at the end ofcthe year !
In this case it would obviously'be unfair to d*vide the profits in yro-
portton to the capitals ag they stand.
A has invested £60¢ for 12 months equxvalent to £7200 for 1 month,
B ”» £400 for 9 » %, £3600forl
a Cs " « £600 for 6 ' " 4 %3000 for 1 o

. The total capital is equiv:ﬁent to £13,800 for1 ,,

<

€ «

A Cl&ilq!’lﬂ 1[‘800 Of pmﬁts =—w Of 2&!"&= a”-.-

B claimg ﬂ et m.&=noa-
. 8 ¢

C claims ’:% of = i’_‘.‘.

Total = £414.
——
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(8
Of ¢ somewhat similar type are the following :—
mpl’k- . °

(iv.) 4, B, and O rent o field for ofazing for £29, 2s. A puts in 15 cattls
® ¢ ofor 4 wecks; B, 27 for 3 weeks; C, 30 for & weeka. Determine the
share of the rent which each should pay.

\ L4
A has 15 cattle for'4 weeks equivalent to 60 cattle for 1 week.
B has 27 .”f 3 »o » =31 ”» 1,
0 has 80 ” ﬁ ” ” .15—0 ”» 1 ”
Total catele equivalent to 291 ”» 1,
60 1
2 A lhouh? Pay 553 of £29-1=£6.
: * 81
B o 71 of £29°1=£8, 2s. |
" ®
c 3 ..;_;_g of £291=£15.

Total=£29, 2s.

(v.) A sum of £35, 10s. is made up_of half-crowns, florins, andaht'lzz'ngl.
If the nuthber of coins of eack kind are tg one another iy the proe
portion of b, 7, Ind 9, how many coins are there altogether?

L]

>

6 coing each value 2s. 6d.=12s. 6d.

M w 25 =l4s
” ” la. *= Qs
. R Total valme =35s. 6d.

L )

»
® * Half-crowns equal 5 out of 35s. 6_d.
A »

* r90
5 half.crowns
- 9o of £3§'§=100 half-crowns
§i§ guillinge : .

7 florins * 20
TF§ shilhnge of £85'§=140 florins
59 Rillings’ 20 ’
o 2 = “‘l. of £3§§=180 shi\lings

L »
® *Note.—Since the numbthr of each kind of coin and not its value Is used
as the numerator of the fction, care mnst be taken to have the sum

+ divided reduced to the same name as the denominator; in thiscase, to
shillinga,
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Examples 62.

L]

1. A man, his wife, and three ?:hxldmn earn £2, 1s. 3d, per week.
His wife earns twice as much as each child and the man thifie times as
much as his wife. How much does the man cagn per week? ¢

2. An estate of 1315 acres is to be diided among 4 tenants in
proportion to thewr rentals. If the tents be £427 (376, £485, and
£292 restectwel , find the acres each gets . .

3. Divide £59, 6s. 33d amongst 16 persolls, giving each of 4 of
them twice as much as each of the others. p

4. If £250 be divided amongst 100 children,  of whom are boys,
g0 that the sum divided among the boys be o the sum divided amorg
the girls ps 2. 3, find the amount given £o each boy and‘girl. ‘

5. Divide élb_f\ between A, B, and C, so that A may receive £7 as
often as B gets £8 and B £4 as often as C gets £5.

8. Divide £4, 0s. 64 among a man, womén, and child, g» that for
every guinea given to the man the woman receives a pouxd and the
child a crown. ,

7. Two men bought an ox welihin 5 ¢wt ‘2 qrs. 20 1bs and sold
it at éhe rate of 74d perlb Find the shares of the selling price, the
one havilg given half-a-crown forevery two shillipgs of the other mn
the purchese-money.  « .

a8. A force of police 1921 strong is to be distributed among 4 towns
1n proportion to the number of mmhabitants in each, the population
being 4150, 12450, 24900, and 29050 respectively. Determine the
number of men sent to each «

9. A tailor hires a workshop for a year at a rent of £20. After
5& months he admits another te an equal share of 1t. How much rent
should each pay ¢ .« © ‘e

10, A starts business at the beginning of the yeat, whth a capital of
£400." In two months he is joined by B wsth £300, and 6 months
later than this by C with £550. If #h& profits at the end of the year
are £166, 19 3d, how much should each recéiwe ?

11. (A ané B reut a field for £35. A Jﬂuts 1n B¢horses for theywhole
yelr, B puts 1n 5 horses for 11 months and 20 moredor 5 months, Find

ow they must share the rent.

12. A, B, and C entered mto partnership. A had £175and Khad
£210, their profits Amounted to £422, 16s, of Which C's share was
£172, 83 Find (13 what sum C put nto the Business ; (2) what share
of the profits was due to A and B respectiwaly.

13."A, B, and C pay the rent of a €eld amounting to £5, 115, A

ts in 73 cattle for 3 months, B 48 cattie for & months, aud C 60 cabdler

18, Q1’nonths. What w1l}ll each paytu'lg of -‘-'?l’ 400;‘ £6000 ¢ s M

ree partners have vapi an
{in in a business, Theﬂnfchngeonthapmﬂ i
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interest tn capital ; after this, £200 is paid to each of the partners for
mansagewment, and the remainder is divided proportionately between
the partnes. Ines cestain year the profits were £2310. What did
each partner receive ? .
15, A and B g& partners in a business in which A has invested
£3889 and*B £1500. B receives 15 per cent. of all the profits for
.acting 83 manager, and ¢th® remainder 1s divided between the partners
th proportion to the sums®invested. What will each receive out of
profits amounting tg £726, 9s. 2dst
16. A starts business with & capital of £3000. After 5 months he
takessB, with a capital Jf £8000, into partuership, and one month later
C, with a ca itgl of £4500. At the end of the year the profits are
divided and ngs that he has to pay b guineas as income tax. Find
the txc)ltal proﬁts.o the congern, the tax being at the rate of 64. 1n the

und, . 4
bt 17. In a certain business A invests £200 more “han B, but B has
his money in for 5 months, while A has hisdor only 4, and if, out ot a
total profiy of £210, A feceivqgs £30 more than B, find the amount
invested byseach. . . .

18. A begins on February 1 with £4500; B joins him on May 5
with £70000 Divide tRe ydaxs profit of £056, 17s. 8d.

19. & %oldsmith is required to supply 90 grains of an a]loy ton-
taining gold and sﬂver in the propartion of 11 to 1. Ile happens to
have an alloy of these rgetals in the proport®n of 15 to ® How
much of this should be take, and how much silver should be add ?
(See Ex. v., p. 115.)  ° .

20. A sum of money amounting to° £123, 19s. 6d. is made up of a
certain number of crowns, three times as wany half-crowns, five times
as many floring, twelve times as many shillings, and eight'een times as
many sixpences, How many are there of each ?

21+ A sum of mongy amountiageto £105, 3s. 9d. is made up of an
equal number &f threepences, sixpences, +hillings, florins, half-cr.wns,

and crowns. How many are there of each ? .

22. The sum of £23 is made tip of hulf-sovereigns, half-crowns, and
sixpences. Thereare three times as many half-crowns as half-sovereigns,
an thslltmmber of half-sovefeigns is to the numbew of sixperees 3g
3:10. "How many ok each cdln are there?

. 23, 'The sum of £605, bs. consists of half-sovereigns, half-crowns, and
sixperfces, the number of these coins being.as 3:447. How many are
ther&of ench ? @ . .

n&&- Tug merchants, A and B, enter into partnership. A advances
£500 and B £650. is 40 receive ¢ per cent. on his capital, apd
the remainder is to be divided fhetween them i proportion to, their
capital. They gain £690. Find each man’s share. Had the totak
flm been divaded in propertion to the capital, what difference would
. it have made in A'gshgre} .
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‘196. Division proportional to Fractionsc—

Examples — e c
(L) Dwide £2, 18s, Td. between l, B, and O in the proportm of the
Sfraotions %, 3, and §. o
The fractions must be reduced to eqqu{eg}: fractions of ths same
denominator.
cAgets} 5 6
B gets § 24 12ths,
Opgets § = 9 <

Total equivalent = 19 «

-

3
A gets 6 out of 19:& of £5 18 Y=£¢ 18 06
=

1’
9 3
O gets 9 out of 19:“ of £3 1§

v

1
X
4 3 1
B gets 4 out 07 19=y of £% 1§ Y=£0 12 ¢
1
X=£1 7 9
Total . =£218 7
“ S——

¢

(i1.) Dinde £2, 10s. 11d. between A and B, so that 2 of A's share will
equal § of B's share. ©

,Since ¢ of A’s share=} of B’s share
. A’s share=§ of B’s shn.re x 4 (see § 136)

20 , .
R
77 of B’s shapa ..

Giving Ba share equal to 1, Aewill ge‘t 0 of that-m .
@ 27
20 .

A—2-‘1—20}27th3 .

B= 1=27 ®

I *  Total=47 ( o

<

Agetsir‘ofﬂ ’«:! !‘y,=£1 18

Bgets“o!q !.Q “721 o 3
£3'10 11
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Examples— D
(1) Dwide £9, bs. among 4 men, 3 women, and 6 boys, giving each
. ®poman® halfeas much aga as eack boy, and each man double each
boy. .
.S;xﬁpose 8ne %oy gets®s share=2,* then a woman will get a share
=3, and a mana share=4.

< 4 mefl  get 4x4=16 shares
o 3 women geg 3x 3= 9 shares
6doys get 6x2=12 shares

Yotal shares =37

4
Ama gets4out of 37=470f £9 5 0=£1 0 0
® ° A 3 N
A woman gets 3 out of 37=3z of £ 5 OF£0 16 0
. 2 °
O.A boy  ggts 2 outof 87=g4,00£9 5 0=£010 o©
L

(i:.) Divide £38 ®etw®neA, B, and C, so that A will get 5 shaves to B's

6 shares and B 4 shares to ("s 9. .
Hero we alter B's sharo to sutt A and C at the same tire.
A=5 =19 10° ¢
B=6 4=22 A gets — of £98—£20 .
c 0=27 . 49
Total 49 Finish as in presious examples )

(v Divide £50 butuen 4, B, and G, giving 4 & of s share and C £2
. more thah 4.

First dﬁu.ct £Q for C, leav e £48 to be divided between thg three,
giving A and ¢ each § of B’s share, .
L ]

A gets 5 shanes 5 —£1Be
B e . Agtajgordes  —a
c.,% , ° B ., of£18 =218
Total, 16 C , £2 mgre than A=2£17.

o )

* When possible, select as the equivalent ofthe lowest share a number
that will obviate the necessify of expressing the equivalents of the other
shares in fractional form ; or, hpving expressed them in fractional fdims,

.:;is% l?il:lm to proportiomal integral forms (§ 196) before proceeding with
(] () - N
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Examples 63. -

1. A, B, and C undertake to do a piece of work for 8s. If.the
money 18 divided between them 1n the proportion of 3, &, and Ay, find
the share of each. ’

2. Divide 25 tons 11 cwts. 1 gr. in the proportion of 1, 5, *3, -25.

8, Three persons claim 1espectively ‘5, ‘1€, und '8 of an esfate of
1150 acres. ow may 1t Le divided so that they may receive shares in
proportion to their claims? ¢ o ¢

4. Divide 5 guineas among 3 persons o thgu they may have shares
proportional to 4 : § 3.

A, B, and C do a pece of work for £3, 8s. 94. Suppose A’s,
B's, and C's labour is valued 1 proportion to the fractions 3, 4, and §,
how much should each receive ? .
8. Th total area of three estates is 1768 acres. 1f fhe areas of the
. two smaller estate be 1espectively three-fifths and two-thuds of the
largest, find the acieage of each.

7. Divide £15, 5s 4d. among 73 children, 81 women, and 63 men,

iving each woman § of a man’s bhare, and each cluld # of ‘a woman’s

share. (
8. The sum of 74d. was divided between A, B, and C in surh pro-

rtions tht A 1eceives 13d more than C, and B 2}d. less than C.
glowd a sovereign been divided amongst them 1n thersame proportion,
what would each have received ? ‘

9. Divide £3, 18s. 4d. between A, B, and C, so that B may get

seven-eighths as much as A, an¢é C five shillings more than B.

10. Divide £90, 6s. between A, B, and (', so that A may receive §
as much as B gets, and C 1 ad much as A and B together.

11. Divide {250, 14s. 4d. between A and B, so that § of A’s share
may equal 4 of B's share. ¢ ,

12. Divide £28, 18s. 104d. into*3 shares, 8o ¢hat thp second shaip
may ko § of the first, and the third 4 of the second.

13. Divide £34, 2s. between A, Byand (' so that A will get J
shilling for every half-crown B gets, and B will get 3 shillings for
every florin (" gets. P ¢

«14.*Divide £3b9, 2. 2d. between A, B, and ‘0 so they B's shure
will be § of A’ und C’s share § of A’s,

XXV I‘I.——BANKRUPTOIES.

197. When any person or firm is nnable to pay their debts,

o person or firm bicomes bankruyt or imsalvent. The books
ﬁ then handed over to an agent, who, on ‘behalf of the creditdes
tulates the total amount of money that'the pankrup. estate can
gow yicld. This amount is termed the dssets, wh * the
eontracted are called the ties. He then di the
s¥sdte among the creditors in propdrtion to their shad# of the:
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debts. This is usuhlly done by calculating the Dundend t.e.
what the pankrypt estate can yield for each £1 of debt, and "then
allotting the assets in proportiongto the shares of the debts.

Exa.nplol-— e .

By 4 bam.kmpu assets amount to £34B8, 10s., while kis liabilities are
£1727, 10s. *Whgt dwvidend can ke pay?

stle can pay £34, 10s. out 0fe£1727, 10s.
. Phideng— THY _
o Daﬂde.nd XWTE of £1=4s. in the &£.
o (L) 4 bamlmrpt’t debts amount to £17,325, and his assets fo £1155. What
doesta oreglitor réceivedto whom he owes £832, 12s. 6d. 7

1158 .
ledend-—“ms of £l 1s. 4d.

. oredltor gets 1s, 4d.3< 8325 =4£56, 10s. 2d.

¢ dirootly, the credifbr gets S0 of £832, 12s. 6d. = £88 10 3
® or direotly, the creditdr gets j755. o 8. , 108.

(ii1.) 4 bankrugt estate yielda 1s. M. in the £.  What does a mdttor loss
to whom £845, J0s ¢ owing 7 L4

He gets 15 pence out of every 240 pence *
'15 . A
LA 7 , == y o A
he gets 510 of £845, 10s. .£52 16s. 103d.

and he loses £845, 10s. - £52, 16s. 10} =£79318s. 13d.

. O, d]reetly. gince he gets 1§ pence®out of 240 pence, he loses
. 225 penyce cut of 240 pench

. 15 .
# beloses §§§ of £845, 1o:._.em. 182 13d.

* 188. In dealing withea bankrupt affairs there are “certtlin
claims which must be paid in full before any dividend is declared.
These preferential glnims include rent, taxes, gervants’ wages.

(iv.) 4 baukmpc‘ s aets" amount to £1350, 8e. 4d., and kis liabilities to

’ M}M. of wh:ﬁz £129, 10s. i3 du; or vent, &;m servants’ mgﬁ
st aco pad in What ividend oan be,pa
o the MW%&H .

, Assets nvailahle for dividend
s -ﬂl&?: 4d, - £129, J0s.= £1220, 18s. 4d.
#od the lilbilities after payi ferentidl claims *
w1455 ~£199, 100 = 7528, 108

&W/f%ucx-uu
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tv.) The assets of an tneolient estate amount to '£676, 16x. 1d., and the
liabulities to £49,725, 10s 6d. £350, 10s. 6d. is the amount of the
preferential claims  If the legal cxpenses of 10{1&3 upthe concern
amount to £120, 10s., what d}mdmd can be declared ?

The assets are reduced by the amoutt of the: preferential élaims,
and alvo by the chaige for winding up before the amount available
for dividend is known, L !

«~ Assets available for dividend, .
== £676, 15s. 1d. — £350, 10s. 6d. -£12p, 1t .=£205, 14s. 7d.

ana liabilities (after paying off preferevLtial claims) ¢,
£49,725, 10s. 6d. ~ £350, 10s. 6d. = £49,375

- Dividend=§£§§%§%§‘\'z: ?f £1 =‘ld9 i:z the £.

¢

(vi.) A bankruptcovhose Liabilities amount to £8300 has assets £720. After
payimg his preferential clavms and a lawytr’s fee of £20 he declures
a dwidend of 1s. cn the £ to the orduwmry credators. }Vhat was
the value of the preferential dlaims? € o

€After payment of lawyer’s fee the assets equal £720 — £20= £700.
Had he pad all claims alike 1s.1n £ hé wolild pay 2, of £8300=
. £415.

£700 = £415- £285 1cmam to piy tho other 19s. 1n £ to the preferential
(Uaimants, thus giving them 20s, in £. ¢

Heaco 1{—1— of preferentiul Fldum:.ﬁ%ﬁ.

. [}

.. prefesential claims — £285 % 1%1;_2 £300.

Examples 64.

-3

1, If a bankrupt’s liabilities amount to £7%9, 3. &d. and he can
pay 1bs. in the £, what is the loss sustained by his creditors ?

2. A bankrupt owes £900 to theeb credivors, and his assets are
£676. « The claims of two of the creditors amount to £3756 and £125
respecticrely. © Find how much the thir crediter will get fgr hjs
dividend. » N ¢

3. A bankrupt’s debts amount to £9500. After paying legal
expenses amounting to £138,dis assets suffice to ga.y his ereditops &
dividend of 4s, 6}d. in the £. Find the amvunt of his assets,

4. A bankrupt'sassets amount to £5438, 7s, 104d. After paying
legaiexpemes amounting to £160, he decleres a dividend of ls. 3d, in
the £ TFind kis total diabilities. G

5. ‘A bankrupt has assets £600 and lialilities £939; of whith¢
latter amount £35 are sret‘erential claims fortrent, taxes, &e., and must
be paid in full Find how fuuch in the £ the creditors ought to
reserve. .-

" 8 A bankrupt’s debts amount to £9579. After logal
heas amonntms to £1567, his assets suffice ta the ibors &
éfﬁ’amom 104d. in the £, Find the amount of his assets, -
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7. A bankrupt, whose total assets amount to £309, 7s. 6d., can pay
a dividendgof 1s. .6%(1 in the £. What is the amount of his debts?

8. A bankrupt’a debts amountsto £10,659, bs., and his effects when
realised amount to £888, bs. 5d. %ind (1) what rat of dividend per
£ he can pay ; &) Row mucl a creditor for £150 will loge,

, 9. A bankrupt’s delys amount to £5729, 10s., and his assets to
«£893. Find, correct t8 The nearest penny, how much will be received
by a creditor to whom he owes £176, 15s. o

10, A bankrupl, whose total debts amount to £4678, has assets
valugd *at, £1860. If ehis rent, taxes, and other preferential claims
amount to £451, how much®do his creditors receive in the £?

11. A banRrupt has £5600 and owes £13,440. Find (1) what
dividend he can®pay; (2) what a person loses to whom he owes
£780, 10s, * S e

® 12, A bankrupt besides having £379, 19s. 3d. in cash has vad debts

for £160, 3s. 4d., £90, Qs 6d., and £70, 1s. 8d., which are estimated to
ield 2s., 3s. 4d., and 4s, per £ respectively® What are his halnlities if

Ze can paly 6s. 41d. inghe £7 ° .

13. A bankrupt owing £8000 declares a dividend of 6s. 3. in the £.
In addition lo hie steck &1¢_ has good debts valued at £500, and bad
debts amounting to £800, £450, £1320, 45, 24., and £960, on which he
calculates to receive 2s., 6s. 8., 4s,and 11s. 8d. 1n the £ respectively.
Find the value of his stock. . .

14. A bankrupt’s debts amount to £3798, 6s. 8. After payin
preferential claims amounting to £156, and legal expenses o
£45, 10s. 6d., he can pay 7s. 3d. in ¢he € as dividend. Find his total
assets,

15. The assets of an insolvent firm amount to £477, 6 8d., and the
liabilities to £1924, of which latter sum £120, 6s. 8dv1s due for rent
and wvages, If a creditor *whosg bill amounts to £18, 13s, 4d. with-
dfaws-all claingou thdestate, what Qividend can be declared ?

16, A merchamt fails for £2850, and pays a first dividend of 19s, 84,
in the £, and afterwairds a second dividend of 7. 64, on what was then
due. How much did he pay altogether in the £? .

17. A bankrupt’s debts amount to £1087, 10s.  He,pays a first
ditidetd of 12s. 4d. &nd a fuether dividend of 2s. 43, in the'£) Hsw
much is lost by a creditor to whom he owed £336, 7s. 6d. ?

18. A gierchant owes £6000. He has good debts to the amount of
£1800 and bad dehds to_the amount of £1200% If he receives an
average of 50 per cent. of his bad debts, find Iow much he can pay his
creditors in the £, -

19. A bankrupt’s assets are £675, out of whigh he pg.xs 15s. in*the
£f z} ogebhalf of his debts and 12s. on the other half. Find the gmount
of his debt. ,

20. A bankrupt ean pa.y 6s. 84, in the £. If his assets were £500
more, he would pay 7s. 4d. Find his debts and assets, »
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21. A bankrupt’s debts amount to £3241, 13% 4d., and his assets to
£1013, Os, bd.  Find (a) what dividend he can pay ; (b) what a creditor
will lose to whom he owes £428, 1 :

22. After paying £128, 13+. 10d. for preferential clgims, a benkrupt
declares a dividend of 4s. 84. 1n the £. his debts'were £4976, 1s. 4d.,
find his assets

23. A bankrupt’s debts amount to £7440 and his assets to £1210.
After paying his preferential claims 12 full and le;{n.i expenses of £60
he declares a dividend of 2a 6d. 1n the £ F.nd the amount of the
preferential claims. o T

24, A bankrupt’s liabilities amount to £657, and dis dividend is
reduced from 2s. 6d. to 1s 9d. in the £ by the admission of a claim
to preferential rank  What was the amount of thjs clgim?

25. A bankru&t);’s debts amount to £3675, and the dividend is
reduced from 3s. to 2s 6d. by the admission of a claim to preferential
rank. Find the amount of the claim,

XXVIIL.—PROFIT AND LOSS.

199. In business a man may sell ariicles at the price he
originally paid for them, 2.t at Cost Price, or prime cost as if is
sometimes ternied. He may, however, obtain a larger sum than
this, in which case the articles are said'to be so0ld at a profit; or
shoyld the selling price be smallfer than the prime cost, the articles
are sold at a loss. The price at which.an article is originally
bought is termed its Cost Price, uid that at which it is sold its
Selling Price. The differemce betweep these two prices will give
ﬁne ﬁoﬂt or m- 3 ﬁ( ¢ L

200.

Throughout the examples Og. is used as a contraction for Jost Price
¢ 5tnd 8P w Selling Fiice,
Examples— ) N -

« (L s bought at 15s, owt., gnd*sold at 24d. B. Whas profit
“hﬁﬁmz‘f&mdsﬁu'ﬁ . por

¥
8.P. of 8 cwts, rib, =£3 10 0
O.P.ofaowtecggg::rc&hn g 80"
KA Pro&tog&ovm.=¢§ 5 0

®©
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(u.) 800 eggs were bougM half at 3 for 2d., and the rest at a penny each.
Fhey were mixed and sold at 1. 2d. per dozen. Find the total
profit. s

S.R of £00 eggs @ 1s. 2d. per doz. =£2 18 4
O.P. of 800 eggs @ 3 for 2d.=16s. 8d.
C.P. of 800 og’zs @ 1d. each =25s.

Total &.P.= 2 1 8
Profit =£016 8

(i) 100 bawrels of apples were bought for £50. 20 barrels were damaged
and howl to be sold at Gs. 8d. a barrel. At what price per barrel
must the remaining §0 be sold so as to gain £16, 13s. 4d. on the

who® trardaction ?

C.P. of 100 barrels of apples .. =%50 0 0

Amount to he gained . ... = 1613 4

' .. 8.P. of 10Q barrels®. . = 6613 4

®* BP.of 20 ,, @ G6s. 8 per barrel = 613 4

wS8P.of @ %, . ......=26000
«% 8.P. of each barrel=£60+ 80 . = 18

(iv.) 4 man bowght an equal numb®r of articlcs at 3 for 2d. Tnd at 4 Jor
8d. By selling them at 7 for 6d. he Juined 16s. 8d ° Fmd how
many he bought.
Select the smallest number thaf cary be dmlt with in threes, fours, and
sevens, that is’the L.C.M. of 3, 4, 7=84

C.P. of 84 @ 8 for 2d. . .‘=.:6d
C.P. of84@4for3d. . . = 63d.

s C.P.of 168 ° . =119d.
6.8 of 28 @ 7 foed | | —144d.
Gain on 168 ot = 25 .
+* Gain on 1844%». . . =200d., or 16s. 8d.
-Answer 672 of cach kmd .

EXamples 65.

bought 2 tons 10 cwts, 3, qrs of for £59, 4s. 24.,
andr id gj :gbn foreexpenses. At %vhat P mg:r per cwt. must he
sdl 1t to hsve a %lea.r gmﬁlth:-f %‘10 194r.fll¢i£;l2 180 42 ¢ Bo vits asid

A grocer buys 183 of sugar for e pu ide
33 lbq for ayown nge. ndggvhat fpnce per 1b. he m?ut c};.ﬁrge
der 80 a8 one-halt of his outlay.
mexchant sold lbg qf uarters of wheat at 46s, per quarter ; the
Widitat s ﬁt of £15. Find his selling gnee &l‘
grocer baught 11 awts, 3 qrs, of cheese for £18, 1 %eaold
whz,mm&.o! his ttwk at £8 per cwh., and fhe rest at 30s. per cwt.

tntal oain
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5. A grocer sells 2 cwts. 1 qr. of sugar at 2d. per 1b.; 3 cwis, at
2}:1. per 1b, ; and 4 cwts. 3 qrs. at 3d. per Ib. Fow much dees he gain
if the average price of sugar 1s a guifiea a cwt. ?

6. A coffee merchant bouﬁht 48 1bs, of coffeg ated certair price
per lb, and mixed it with 12 Ibs. of ehicory at 23d per 18. ; he sold
the mixture at 134d. per lb,, and made a eleet profit of £1,4s. 9d.
Find the price of coflee per b, v '

7. A grocer sup]fhes 16 lbs. of dea at 2s. 3d.qpér 1b. ; 28 lbs, at
23, 4d. etﬁb., and half a cwt. at 3s. per Ib. 1fsthe &verage cos of the
tea is £14 per cwt., find the average gain per 15, . c

8. A and B buy oranges at 10 for 1s. A sells them at 9 for 1s.
and B at seventeenpence a dozen. If they sell thesame number of
oranges, and A’s gain is 4s., what 13 B’s gain ? .

9. Qranges are bought at the rate of six for 5d¢, and' sold at five for
6d. Find the gair on a sale of 50 dozen.

10. 45 lbs, of tea at ons price are mixed twith 16 1bs, at a dearer
price. By selling at 4s. Jnor 1h., £1, 125, 64. 1§ gained. Fing the price
of each kind of tea, the difference being 1s. 10d. ‘per 1b, ‘

11. Coffee at £5, 12s. 6d. per cwt. and chicory at £2, bs. 5d. per
cwt, are mixed m _the proportion of 2 ¥ cniediy to 5 of coffee. The
mixtuare is retailed at 1< 3d per Ib. What is the gain per ewt.'s

12. ATcertain number of eggw was bought at % a penny, and the
same nuthber at 3 a petny. By selling themgat 5 for 2d. there was a
loss of 1s, 6. How many were sold ? ,

13. A bookseller buys hooks to the nominal value of £182, but he
gets 33d. in the shilling discosnt. How much does he expend ¢ If in
addition to the discount narmed, the Eub]isher sends him 13 copies at
the price charggd for one dozen, and the bookseller sells the books at a
discount of 3d 1n the shilling, what is the amovnt of his profit in
the tiansaction ? < . <.

1¢. A quantity of apples was bought at the ratd of' 3 for a penny,
and an equal numbérat 4 a penny. The %ot was sold at 7 for 2d,
How many apples were sold if the tetd] loss was a penny ?

15. A m.n spends equal sums in bujing articles at 5 for 64, and 11
for 9ds  By‘selling them at'ls. 7d. per ddzen he gnins £3, 7s. 8¢, Find
the number of each kind he bought. ‘

16. A dealer bought 80 tons of coals ; by selling the coals at 1s. 6d.
a bag he gains £4., Had he sold the coals at 1s, 44, & bag he ﬁguld
have lost £8. Find the weight of a bag of coals.©
_17. If I bought 8 chests of tea, each 144 ibs,, at 5s. & 1b., and }of
it tnrning out not so good as expected, was disgosed of at 3s. 13d. per
Ib, what must T charye for the remairder peg 1b,, 80 as to gain £2, 8s.
on 1:11180 Xhole transastlon? b th ¢

. A per=on sold 3} cwts. of sugar at bid. per Ib,, thereby gain
&u &{b ?What would havé beén the gain orggas had it bezﬁgzldh;gt
r

A merchant mixes 3 grs. 5 bush. of barley, at 82 per qr, with
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.
15 bush, of another sort at 26s. per qr. What did he gain or lose in
all by selling the, mix?ure at 31s. 6d. per quarter ?

20. A grocer bought 16 ecwts, 1gqr. 11 Ibs. of sugar for £28, 12s. 2}d.,
and seld 1t 80 ag to guin 3 of what 1t had cost him. At what price per

Ib. did hessell 1t °

201. Profit or L&Y usually calculated as a percentage amount
and, unless othgrwise stated, must be computed on the Prime Cost
of the Article. *}s guch, Profit and Lo-s questions resolve them-
selves®into easy percéntage questions,

Examples— ®
o (i) 4n articl®was bought for 15s. and sold at & gain of 6%. Find the
‘ Scllvg Pyicc. *  ®
C.P.. e o o o =15a
Gain, 57, =I(5>6 of 155 = “75
MLSP . . .. =1575s =15s. 9d. .
(ii.) Awticles wepe beught @, 5s. per dozen and sold at a loss of 207, For
®  how much each weve they sold ?

o C-Peof 1 dozen .y . =5s

20
- Lossg0y = >
058 207, 1

~"S P. of 1 dozen =4s.

*S.P.ofeach .°. . . =ad
(1iL) An article costing 37s. 6. was sold for £2, 0s. T}d. ,Fv':zd the gain per
cent.

DP. = £2 0 °7}
s CP.="1017 6

Net gain = £0 3 1} on £1,17s. 6d.

]
" Hence gain per cept.:% of 100=8} (see § 168).
» y 148 0y .

o (i) Three chests of tca, og.f containing 60 Ibs. at 3s.96d. pér b Danogher
68 lhs at 2s. 6d., and the third 340 lbs. at 2s., are mixed. If the

mizture 18 sold at 2a. 8d. per b, find the gan or loss per cent. on
sthe whole. . »

8.P. of 60+ 58+ 3402458 Tbs. @ 2. 84 per Ib.=£61 1 4
* C.P. of 80 lbs. @ 8+ 6d, per Ib.=£10 10 0

58“73.@23.&1., w = 150 .
83401s. @2 = 34 0 ¢ . .
. Total CP. = B1 15 0
. Jotal gain = £9 6 4
»

. £9 68 4
« Gain per cent. s e £ X 100=18 +
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Example—
(v.) By selling an article for Ta. Gd. a person garged 1%% per qemt. What
did it cost?

7
8 P, includes the gain, and is therefore equal $o
C.P. +12}% of O.P. ..“2* of GP.,

100 a
Hence 1123 of 8. P =C.P. (g'lg&)

100 -
i.c.ﬁz_;of‘h 6d. CR

.QQQ =80d. =6s. 8d, =O.P. "
..monQd. 80d.=6s. 84, =O.P.

Q 9

202. The diffiGulty attached to this last type of question, and
the tendency shown by miny studentg to deduct the 12479, from
the 8.P., have induced us to recommend the fellowing szenple plan
of déaling with all profit and loss questions.

In many examples, not only of profit and loss questlops, but
also %f ofher problems, students experience difficulty in setting
Tgw.n‘the“relevant pojuts of thé question conclsely before them.

he following method, with profit and loss questlons, should make
that step easy.

After reading the question thfough, set down the main points
in two columns, the left bemg for percentage prices, the right for
actual prices, the question mark indicating the unknown. The
percentage C.P. will always Be 100, We will fow work out t.he
above examples by this method. L

mphl-— < e ‘

(i.) would read— 0.P.=100 ¢ G P.=18s.

SP. $£106 8P.=17,

, Beginning witle the comﬁlete column, 'wnte tho questfon out In the
ordinary proportion form, thus:—
If a C P, of 100 gives an 8.P. of 105

then ,, 18 » » ] e
‘ v =100 X15 10 0a.
(i) would read— CP.=100 C Pu=5e.
» B.P.=80 §P,=?

If a C.P. of 100 gives an S.P.‘Uf 80
then ,, &8 1\ 1

W S
o < B.P. of edopmed.
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Bnm.ple-— *
fid. ld read— C.P.=100 C.P.=37s 6d. =3T}.
() wpld rex *S.P.=1 . s.P.=£2', Os. 7§d.=40§.
If C.P. of 374 glves an 8.P. of 40§
. , 400 ?

‘see® 325 x \WXxB_
= R =108

L e s
ﬁencg gain per cent.=1083% - 100=83,

°
(iv.) (after f{nding totals) would read—
e OC.P.=100 C.P.=£5115 0
S.P.= 1 S.P.=£61 1 4
oIf aL.P. of £570 gives an S.P. of £61°08
then C.P. of 100 ”» » ?

* 6108x100 *
o

. Gain=18%.

(v.) would read— * O.R,=100  C.P.= 1 ,
8.P,=1124 S.P.=7s. 6d.
if a C.P. of 100 giges an 8.P. of 112%
« then C.?. ? ”» LI 7
R vy
x Y x
"3 2 X —63~=6s. ad-
T
1§
3 »
jt will be seems from this that the various types mi{y be worked out
e« ° bythe same mejhod,

>
.

Miscellaneouns Exq.mple'a— i

(L) A dealer profesging to sell at cost price uses a pound weight, whick
. weighs only 16 ouncss. Find his gain per cenf, N .
This question witl be moPe easily understood if wo remember that a

erson gains on what he really sells, not on what he pretends to sell ; hence
e giins the br;rice of 1 ounce on 15 ounces, not on 1 lb. Or supposing the

arficle cost; the dealer@d. pergounce, he sells for 18 pelice that which cost him
15 Peﬂoe. . - K 2
' Hence S;P. 100 . C.P. 18,
.Ps ? S.P. }6

% O.P 15 has 8.P. 16
. there O.P. 100 has - ¢
16x100_ - 83 % aal
g 3063- < 837 galn
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c
(ii) A man sells 4 articles for what ke paid for 6. Fnd kis gain
per cent, .
Note.—He sells 4 articles, hence tht C.P. at say id. eacn would be 4d.,
while the 8,P. would be 5d. (what he paid for’ 5). ' .

Hence C.P. 100 C.Pi=itl,
.SP t S.P. 6d.

L]
Answer 25 per cent. K

[}
‘When an article passes through various hands between producer and
vonsumer the question may be worked by reduction, as eaplained in § 88.
« ¢ 3
(iii.) 4 sells to B at @ gain of 10%, B to C at a gain of 124 %, Cto D at
@ loss of 20 . If, D paid £9,18s. for the article, find what it cost
A to produce it. :

Hpre we have D’s puice to find A’s price.

TABLE. *
D C B
80 = 100 ° -
€ 1125 = 100 ¢
110 =« 100

4 . -
D’s price of £9, 185, = £99 18100 x l_ig% x 1%’.

«=#£10 is cost, to A. .

[}

Examples *66.

1. I£ T buy 30 Jozen of wine, 6 bottles tontainipg a gallon, foy £75,
at that rate must 1 sell it per quart so as 1L gain 147 on my outlay ¢

2. A man sells 10 cwts. of sugar at 2§¢£ per lb., thereby gaining
11s. 8d. What is his profit per cent. ? € ‘

3. 100 tons of cokl were bought for £80, and three-fourths of is
were sold at an advance &f 25 per cent., while the remainder was dis.
posed of at 1s. per ton under cost price. Cglculate (1) the actual profit
and (2) the grin per cept. ¢

4. Ag;ocer buys 3 cwts, of at 8d. perlb. and 7 cwts. at 6%, ¢
rel' 1b. ; he sells 5§ cwts. at 53d. per Ib. At what rate per bag of

2 lbs, must he sell the rest to gain 25 per cent. on ‘the whole ¢

5., What profit per cent. is made when £7, 45 114, is gained by an

outlay of £123, 6s. 84. 9
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6. A man bought®s 75-gallon cask of brandy at £1, Ss. 6d. a galfon ;
3 gallons leaked out. At what rate per gallon must he sell the re-
mainder t& gain & profit of 20 per gent. on his outlay ?
7. A merchant buys oranges 8t the rate of 2 for three-halfpence.
How mhny shomld he sell for £1, 19s. that he may gain 30 per cent. ?
& A corn factor buys 110 quarters of coin at 6s. 3d. per.bushel ;
"o45 per cent. is damagest’and sold at a loss of 6 per cent.; the rest is
soldp at & profit qf 26 per cent. Find the guin on the whole transaction.
9, A builderymld a house for £945, thereby gaining 8 per cent. on
his ouday. What did} it cost him to build 1t? If the purchaser lets
the house’at £70 a year, fisd how much per cent. per annum he makes
on the purchase-money.
, 10. If the veholesale and retail profits are 20 and 25 per cent,
respectively, %ha.t. is the manpfacturer’s price for an article which the
*retail dealer s0ld t8 a customer for £10? .

11. A grocer buys 3 cwts, of tea for £35 and snlls it at the rate of
2s. 3d. per b, Find the gain per cent. ondis outlay.

12. I€ the wholesale and «etail profits on an article are 10 and 50

er cent. Pespectively$ what portion bf the price paid by the consumer
13 profit 7, (See aleo 883 *

13, A person bought 308sheep, of which he sold 60 at £2, 3s. each,
and found he was gaining 7} per cent. At what price should he sell
the rest 8o as to gain 10 per cent. om his whole outlay ? e«

14. I sold gbods at ssprofit of 10 per cent. #the money thus realised
I invest in goods which 1Psell at a loss of 124 .per cent. How much do
I gain or lose per cent. by the two, traysactions? -

15. A man who has been selling tea at 3s. 4d. per Ib. at a profit of
25 per cent., lowers his {Jrice 80 as to gain only 2d. per Ib. In what
(liatio en&ust his weekly sales increase so that his actpal’ gain may be

oupled ? * . .
* 16. A marke} woman bought ascertain number of ducks at 2s. each,
and 2 of that mumber at 3s. each ; by selling them at 5s. a pgir she
gained £4, 10s. Find (1) the yumber of duchs *bought at each price ;
(2) the gain per cent. »

17. A fruiterer purchasgs equal quantities of oranges at 3 for a
penn® and at 5 for 8d. Hqw much per cent. does hie gdin or-lose. by
selling the whole at 2 for a penny ?

d8. 1600 yds. of cloth were bought at 2s. 6d. per yard and sold at a
profit of 235, 1f qpe-fourth were sold -at cost }ﬁrice and one-half at a
§aing of 25 per cent, ,whit percentage of nrofif was gained on the

est

19. A merchant sells gBodg to a grocer at a profit of 60 per cent.

, The grocer fails, and gws 3s.&d. in the £, Hew much per cent. does
the merchant gain or lose ¥

20. A man buys 2 hoPses, A and B. A costs £25 more than B. He
sells A at a profit of 15 per cent. and B at a profit of 8 per gent; his
total gain is £37, 2s. V‘Fliat was the original price of each horse ?
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91, A manufacturer buys his raw material 4t the rate of £50 gr
ton. The cost of manufacture amounts to £2, 3s. 4d. per cwt. He
sells the manufactured article at 11d. per Ib. Ft:)c:.. his gain per cent.

22. The cost of producing 5000 {opies of a book is estimated to be
£476. If 60 presentation copies are givén away, and on the rest the

' author is to receive a royalty of 2d. per copy, at what price per dozen
(giving 13 copies in the dozen) must the puﬁﬂs'uer sell the remaining
copies 8o as to make a profit of 16 per cent. ¢ .

28. A grocer bought 10 cwts, 2 grs. 24 1bs, of sngar for £6. Five
er cent. of it was damaged in transit. 'What percentage on his outlay
id he gain by selling the remainder at 13d. per 1b. %

24. A grocer bought a cask of sugar containing 2} cwts. at 3}d.
per Ib. Allowing 24 per cent. for waste, what must fie sell it at per
ewt. 50 as to gain 20 per cent. on his outlay % '

25. Acold a house to B at a profit of 6 per cent. B sold it to C
for £393, 6s. 1d., gaining Sl;bper cent. Had A sold direct to C for

« £376, 15s., what would have been his profit per cent. ?

26. A tea dealer mixed 45 lbs. of tea yith 30 1hs. of a bettel quality.
By selling the mixture at 4s. per 1b., he gained 20 per cent. on his
outl;j. ‘ind the cost of each kind of tea, th~ difference in price being
1s, 8d. per lb. - .

27. A grocer sells coffee containing 25 per cent. of chicory at 1s. 4d.

per 1b. at does he gan or lost per cent. if the' cost price of the

pure coffee be 1s. and thut of chicory 4d. ger 1b. ?
23. Books are bought at 11 for 1s and sold ¢t 14d. a dozen. What

is the gain per cent., and how rmany books must be sold to realise a

profit of 10d. ?

29. An egg merchant buys eggs at 9d. per doz. and sells them ab

15 for 1s. Howmuch per cent. on Lis outlay does he gain or lose ?

30. A grocer‘:ought 10 doz."of eggs at 1s. 3d. per doz. He sold.one
half at 1s. 5&. per doz. and the rest ut 2s. per doa Find his gain per
cen

t. ¢

31, A sold a house tc B at a profit of, 123} I<P'ex' cent. B sold it again
;lo C, at a profit of 16 per cent., for £1827. “F:nd what A paid for the

ouse. - <

22, €ng béokseker allows his customers, 2d. in the shilling didconsit
and, in addition, 5 per cent. on the remaining price. Another simpl
allows 20 per cent. on the published price o tge books, Find Whch
terms are the better foz a customer buying books, the published prive
of which is £6, s , .

33. A man paid £27 for a watch, including a duty of 8 per cent,
What was the net price of the watecht , ¢

84. If a merchant sélls gonds to a retail dealer at a profit of 40 per
cent., and the retail dealer, becoming bankrypt, pays only 12a 64.in
the £, what per cent, does the merchant lose ? €

.;185. Adealer buys one kind of tee 4t £10 per owt. and ‘ot
ﬂh’;ﬁ&p;r cwt. and mixes theminthtpppowhpt).:éfﬂ of &B‘mﬁ
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. ]
of the second. Find to two decimals his gain or loss per cent. by
selling theymixtuyre at 2s. 6d. per 1b,

36. A man buys &qual quant?ies of oranges at 4 for 2}d. and at
3 for d, What per cent. (to twd decimals) does he gain or lose by
selling tHam at® for 43d. 7 °

, 37 A wholesale grocer buys 567 cwts. of sugar at £1, 19s. TO3d. per
ecwt. and mixes it wit, 4 cwts. of a different quality woith £2, 2s. 63d.
per cwt. Find what price per Lb. he mustecharge for the mixture to
gain 12 fner cent, ® b

88.°1f,a dishonest dealer uses a weight of 15°03 oz. for 1 1b. (Avoir.)
and professes to sell his godds at cost price, what does he gain per cent.?

39. A merdhant bought 52 cewts. of potatoes. By s(jling them at
10d. a stone (as*he thought) he gained £3, 1s. 4d., whereas had they
Jbeen sold at §f. a gtone fusing the same weights? he w uld have lost
13s. 4d. Find (<) what was wrong with his weights; () the oviginal
cost of the potatoes, . ° .

40. A dishonest fruit vendor professes t sell his goods at cost price :
but he hgs a weighty of 14'78 oz, fqr the 1b. weight, Find bis gain

er cent. .
P 41. A piece of tloth was bought at a cheap sale, where the merchant
professed to be selling at cost price. It was supposed to measure
14 yds. 2 ft., but the yard measure used was § of an mch ghort. *Find
his real gain per éént. to two decimils. »

42. Igfaa. draper marl® his goods so as to gain 5 per cent. &n the cost
price, and then uses a ward stick which measures 35} ins., what 18 his
real gain per-cent.? . »

43. A dealer professes to lose b per cent. on a certiin tea, but uses
a weight equal to 1604 oz. instead of 1%b. Find his real loss or giin
per cent. . ’

44. Three different pdreels of tea,®viz., 60 1bs, at 3s. 6d. per 1b.
driginal cost, 8. 1bs.Pat 2s. 6d., 3%0 lbs. at 2s., are mixed. At what
price per 1b. must the mjixture be sold so0 as to yealise a gain of*67 of
the original cost ? » *

45, A merchant sells 8 artilles for what he paid for 9. Find his
gain or loss per cent” Had he sold & for what he payd for 8, what
would have been tifb resultd M ‘e

46. A wine merchant mixed 17 gallons of spirits at 10s. 6d. per
galkm with 8 gallons at a difterent price. By selling the mixture at

3, per gallon he ggined 90 per cent. ¥ind hcw much his two kinds
of spirits differed in price per gallon. ’

7. A grocer buys coffee at £8, 10s. per cwt. and chicory at £2, 10s.

ger cwt, He mixes them In ¢the proportion of 5 parts of chicory to

o of coffee. Find what pricc per cwt. Be must charge: for the
mixture to gain 16§ per cpnt. - R

48, A'grocer mixes 5 cwts, of tea Xhlc‘.l cost 12 guineas per cwt.
with 2 gwia, at 14 guineas per cwt. t is his gain or losssper cent.
{f he solt tha mixthire at S, 64, per 1.
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49, A grocer buys coffce at 8 guineas per cwt. and chicory at
£2, 16s. per cwt. At what price per 1b. must he sell a mixture of
b parts of chicory to 7 of coffee to ggin 25 per cehit, on his outlay ?

50. A merchant buvs teas at 1s 8d., 1s. 84, and 1s. 10d. per lb. and
mixes them 1 the proportion of 5, 4, arfd 1. At* whirt prace per 1b.
must he sell the mixturc so as to m ke a profip of 25 per cent.? .

203. It will not infrequently happen that a workable selling
price gives a fractional percentage'gamn or loss“fas in example 4)
or vice versd. It is theiefore often necessaty to find a wérkable
selling price which will produce a certain desired  percentage at
least. a

Examples— . p
(vi.) girticles costing 8s. 42 & dozen are 20ld so as to gain 107, at least.
Find the Dirce at which each must be sold,
In this case'C.P.=100  C.P.—8s. 4d.
SP.=110 'SP= ?
If a C . of 100 gives an S.P of 110
C.P. of 8s. 4d gives an S.P. of, 2.
110 x §s %d.
e —— =9s. 2d.
_ w2 .
' S P.7;9s 2d. per dozen -=9§d.‘ each
. Hence 8 P. must be 9}d each to obtain a gain of 107, at least.
Note that the desired price must be taken aboVe 93d., ag anything less
than that would produce less thari 107; gain.

-

(vii ) A consignment of applcs costing £50, 5s. s slightly damaged. For
how Rany shillings must 1t be sold so that the loss will not be more
than 47,1 » « *

C.P =100 C*P.=£5025
8P.= 9% 8.P.= 1§
If a O D. of 100 has zn"S.P. of 96
then a C.P of 5Q 25 hus an S.(P. of ?
¢ é 96x 50256 _
100 =48 33
o 944:80
¢ It must be sold for 968s.

204. Many business men calculate ‘cheir gain or lcss on the
selling price instead 6f the cost price; Thas, if an article costing,
£30 be sold for £40, the’ gain is reckoned as £10 gsin on £40,
hence 257/ gain, instead of £10 on £30, 3339 gain. Care must

¢

be taken to distinguish which method ,of calculation is to be

u&pfed (see § 201).
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Since, in such cases, the selling price is substituted for the
cost price?in cadculating the percentage rate of gain or loss, the
same must be done in mappig out the question according to
§ 202, and ia®the percentage column, S.P., instead of C.P., will
, be 100, *

° on,*
Examples— *
(viii.) dn arfge cost £1, 12s. 4d.  For what must it be sold so that 3337
of the returi®s may be profit?
" Here 8.P.8=66§ C.P.=£1, 12 4d.
S.P. =100 S.P.= ?
4fa C.P. of 663 gives an 8.P. of 100
then a C.P. of £1, 12s. 4d. gives an S.P. of 1

» Y6s. 24,

LS@ X £‘,2;§8. 4d. x 3=‘28’- 6d. °
* o % =£2, 8s. 6d.

[ ] .
(ix.) 4 man sold a horse for £50, and found on calculating that his loss
amounted toghy, #f the S.P. Fuind the C.P.
) C.P. %105 C.P.=?
S.P. =100 S.P.=50
4f a C.P. of 105 gi%es an S.P. of 100
%hen a CP. of 1 gives an S.P. Jf 50

105 x 50
o QP =35 = 521 =262, 108
or 8.P.=£5

loss=5Y, of S.P. =42, 10s.
% C.P. =£52, 10s,

Exafnbles 67.

1. If eggs are bought at 7. per dozen, ho% many must be sold
for a shilling to make as.nearly s possible a profit of 20 per cent. ?

2. A woman bought a gertain numler of ducks at 2s. 6d. each,
afid & of that nugfiber at 8s. 4d. each. By sellink at ¥s. a Pairgshe

ained £3, 115, Find (1) the number of ducks bought at each price ;

2) dowest, price (in exact number of pence) each must bz sold at to
gain 25 per cent. atgeast. . » .

. 3. A grocer boughts 64 1bs. of tea at 3s. 4}d. per b, but 26 1Ibs.
being damaged he had to djspose of this at 2s. 6d. per 1b, Find, to the
nearest penny, what he must mll the rest at to gain at least 8 perwent.

o0t the whole quantity Bought? »

4. A trader buys 10Q articles for £12, 13s. How much must he
charge for each so°that 8 per cent. of the amount received may be
profis? N \J

Notz,—C.P. must he less than B.P. to give a profit
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8. A merchant buys cloth in Paris at 10 francs per metre. At
what price per yard must he sell it in London ta gain at laast 12} per
cent. on his outlay? (£1=252 fr.s 1 metre=39-37 in.)

6. What percentage of profit thust a trader add t the prime cost
of an article in order to secure a profit of’15 per tent. on the return?
What would be the selling price of an article. that cost 8s. 6d. tosecure

n? .
gli.uA merchant buys.1 cwt. of tea for £13, §s.c What must be
charge?d for 1t per 1b. so that & per cent. of the amoéht received may be
rofit © - “
P 8. If the wholesale and retail profits calculated on_the return are
respectively 5 per cent. and 40 per cent., what part of* the price paid
by the consumer is profit ? ¢ !
9. A merchant bought sugar at £3, 15s per ¢wt. ¢ At what price
per 1b. did he sell it so as to gain 20 per cent. at least ?
, 10. A merchardt bought cloth at 3s. 6d. per yard. At what price
perﬁyl;rd must be sell 1t o that § of the armount received may be
ofit ‘
¥ 1]. A grocer mixes 40 lbs. of tea at £14 per cwt. with 60 Ibs, at
£15, 8s. per cwt. At what rate per l1b, mustrhe cell' it so that 10¥% at
least of the returns may be profit ? .
1%, What is the lowest quotation for soap per cwt. that a merchant
can make 80 as not tQ lose more than 14 per cent..on the cost of
manufactire, calculated at 53d. per 1b. ¢

205, In most firms where ready cash is paid discount is
allowed. This, when calculated as a percentage, is always com-
puted on the Marked Price 'of the article sold, and must be taken
into account w¥en calculating the rate of profit. .

Let us consider the following,example :—_ ] <

A« nan marks his gqoods so as to gain BY. })n one odcasion rather than

lose a customer'he offers 59, discaunt. Is ke right in supposing that
he loses nothing ¢ ¢ .
Suppose the article costs £100 . e
¢ then C.P.=£00 .
Gain 5% of 100= &} This gives 5% vrofit.
.~ Marked Piice (M.P.)=103
Rhen Marked Price=£105 .
. Discount 5% of 105=£, &a.
.~ B.P.=£99, 16s.
Bince C P.=£100 and 8.P. =£99, 154.cdt is evident that thers is a loss

cof Bs. o : ° ..

#,. From the above example it will be seefs that a man who mazks
hﬁiaggt?e 107, above cost price and allows 47 discount does ngé
. “ Xy e Ak
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208. Questions involving profit or loss and discount should ':)e
worked outein two pgrts. The JActual selling price is usually
calculated firat. .

Rulé.+Work fsom C.Pr to M.P. by way of S.P, or from
MP tq C.P. by way of 8. P.
CP— % §P— = MP.
Examples— o
(i.) At what °;m-we'muaf.tm artrclecosting £1, Bs. be marked so that a profit
o * of 14% may be malised and a discount of 5 %, allowed ?
Pirst, to fing 8.P.— ch 100 c©P £, 5.
8.P. 114 SP. ?
IfaC II’,.'of 11%0 gives an S,P, of 1%4
aGyP. o .
OF- o4 0 1uxs
100 x 4
Do fi; ‘td M.P. —Smce.answer to first par? gives the S.P., then M.P.
tatag the place of C P
M.P. 100 M.P. ?

‘e * ,B.P. 95 114)(5
B S.P. 100x 4

ltanMP oflOOhaeanSP of 95

s an MR of ? , (1)3::

100x114x5
T g
Hence the amcle must be ma}'ked at £1, 10s.
Proof :—5%, of £1, 10s.=1s 6d. .. 8.P.=#£1, 8s, Gd
Since the, C.P. 1s £1, Bs. this nges a gain of 3¢

.’ .. ardgamy_a_'.‘.‘ixmo 14,

(leave i{p this fot.n).

(ii.) 4 man marked an® wrtwle at £1 and sold i, sllo'unnq 107 dueolmt
He obtained 207, proﬁt What did the artacle cost?
To find S.P.— . MP-]OO M.P.=1
P‘ = S.F. =1? »
IPanMP oflOOhasanSP.ofso
” ”» 1 90" 1 ” ,
x .
PY . 8.P.= 100

To find O.P.— 0r.=10 cP.=f *
‘ s?P.mzo 8. .=9‘1’:01
uao'f of 100 has an 8.P. of 120

thena C.P7 7 90x1

7 100
%‘%nm:mm
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¢ .
Examples—

(iii.) 4 man buys a pwm for £30. At what priee mustshe mark it for
sale s0 as to alicw 10%, difount and yet obtain at least 15/, profit P
Zo find S.P.— C.P.100 GP. 30 , «
. S.P.1156 S.P. 1!
If a C.P. of 100 has an S.g.gf 115
then C.P. of 30 .

” ”

115 x 30 .
=& [ 4
LSRRt
To find M.P.— M.P.100 M. {
115%30 e
8P 90 BRI

If an M.P. of 100 gives art S.P, qf 90 ¢
115 x 30
then an M.P. of 7 ,, » . ~00

lQQx 115x 88 _
QQ"IQQ —;? £38 QU 8d.

Should the price be wanted in an exact humber of shxlhngs take the
next hxgher shillings, £38, 7s.
(lv.) 4 merchant observed that “f ke were to allowt a, discount of 2%/ he
would lose 2%, What would be the gain or loss’ per cent. if he sold
. the articles at the price marked ? .
Suppose the arficleg were markpd at £100
Then M.P.=100
and discount =234% =24
‘ o S.P.=97}
Taﬁudz'fp.-— CB. 100  OP.:? ‘
S.P. 98 " S.P.97he¢ |
If a CP. of 100 gives 8.P. of 98 ',
¢« o CP.of 1 gives 8. Psof 978
0
& ORE 100975 ;897 >
« T firld gait or loss per cent.
C.P.=100 C.P.=
«8.P.= 1 S.P.=100

i <
1acBh of -QP—;-—:E gives S.F. of 100

. Q.P.of 100 givesSP of ¢
4

=04 ~1=100-51
' *‘25

+% Gain per cont. = T0Q'51 ~ 100=¢ L.

100 x 976 o
98
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Examples—
(v.) A mowohant marksqus goods 25 per cent. above cost and allows 10 per cent.

discount for cash. Fmd the §lling price of an article which costs £2.
To fiyd MEy, , C.P C.P. 2
M.P. M.P. ?
&QP of 100 has M.P. 125 .
hengC.P. of 2 " ?

_135%2
SMP .
=160

[ ]
[End 8P Mtp.goo  awp 128x2

S.P. 90 SP. 2
If an M.P. of 100 gives S.P. 90

® them M.P of &‘% . ?

29 x ‘25 X 2~£2’ Bs.

'WQ x 108
X

206a. All the* qmstqu in § 206 may be worked by *the

princip® of Reduction (§ 88).
Example (i.) mmhc stated thus. , Express a C.P. of £1, 53 as its°cor-
given that ‘& P. 100 has i equlvalon S P.=114,

resPoudl
while M.P. 100 ha.s equivalent S.P. 95
LI S.P. M.P. * -
The table thenis « 100 =, 1Id
95 = 100.
y 114 109
C P. of £1, bs.=1'25x 100 o5 = £1, 10s.
. * *MLE. 5 A c.p
® (ii.) TABLEe , * 100 =s 90
. 120 = 100
90 100
M.P. oft,l 14100 mb-m
4 ri; 8.Pp M.P.
® (ii®) TABLE. . 00 = 115 *
) e 100
115 100
4 . C.P. of £30=30x 106590~ £38, 6s. 8d.
L4 aM.P. 8.P. o 1'
* (iv.) TaBLE. : 100 = 97}
- - 1oo
—100% 973 1oo.
M.P. of 109=100& ——= 100 ™ 08 Finish as before.
» O.P. M.P. 8.P,
{».) TaBLE. ¢ ¥ 100 = 125
100 = 90
C.P. of sz—zx“"xi’ﬁ. =23 Bs,
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Examples 68. u

1. A draper bought cloth at . 6d. per yard. Find what price he
must make it per yard so that he may ullow a discdunt of* 5 per cent.
and still make a profit of 20 per cent.

2. If I import sugar at £15 per ton, at What price per cwt. must I
quote 1t in order to make 20 per cept. profit andy.l.ow, besides, to my
customers 10 per cent. disccunt on therr bills?

8. A farmer bought a horse for £47, 20s. and sold it so as 'to‘realise
25 per cent. profit, after allowing the purchaser a re ‘uction of 5 per
cent, What price does he charge ?

4. A grocer sells sugar at 4d. perslb. and takes off b5 per cent. for
,cash parment. Find what it costs him per cwt. in order that he may
" make a profit of 80 per cent.

5. A merchant bought cloth at 12s. per yard. He wishes to sell it
50 a3 to be able to allow a discount of 4 per cen.. and yet riake a profit
of 16 per cent. Find what price per yard he must charge for it.

6. A tradesman’s prices ate 12} pei cent. above cost price If he
allows a discount of £1, 2s. 6d. ona cash purchase of £22, 10-., what is
his net pfout per cent, 'I

7. A merchant marks on an article a price which was 50 per cent.
above cost price, but to purchasers he gave 12 per cent. discount on the
marked price, thereby gaining'15s. What was the cost price ?

8. For what must an article he marked which cost £6, 13s. 10d.,
so that 5 per ¢>nf. of the marked price may remain profit after a dla-
count of 3} per cent, has been deducted ?

9. If sugar be bought at £3, 14s. per cwi., how .nust it be sold
per % to gain 12} per cent. on the outlay, after deductmg 7% per cent.
discount ?

10. An artlcle cost 3 guineas. What must it be marked at to
enablg, the iwerckant to allow a discount of 10 ‘per cent., and yet to
make a profit of 83 per cent. on his outlay ?

11, A merchant bought cloth ot 5s, 4d. a yard. At what price
must he mark it se* as to allow & per cent. dizzount and still gain
124 per cent. on his ouha.y?

12. Find the cost price of an articlecwhich/if miarked at 5a and
solt at a discount of 10 per cent, will tun return 8 per cent. profk op
the cost price.

13, A merchant marks his s 80 s tofgain 5 per cent, prefit
‘What ir the greatest workable g:;:ouna per dent. he can dloﬁhw o
Im t0 gain 2 per cent ?



§207] | PROFI} AND LOSS 173

14. A merchant marks his goods at 10 per cent. above cost Drios
‘What is the utmost workable discount he ca.x? allow sothat he mal; nc:i;
lose anyth‘in ? L .

15. A draper marks his goods sc*as to gain as profit 5 per cent of
the selliig sprice.® What gainper cent. would this be 1f calculated on
the cost price? .
*+16. One dealer makesdlis prices 10 per cent. above cost, while
another arranges-them so that he shall have p profit of 12 per cent.
on the return. If &Be manufactueer’s price for an article is £6, 10s,,
find thgv(?ﬁ‘erence betweén the dealers’ respective selling prices.

, 17. What percenta%;added to the cost price of an article will
allow of 5 per eent. discount being given and yet return 14 per
cent, profit ? .

« 207. Frequentlysmerchant$ have to readjust their piice lists,
and so alter their rates of profit. The following examples illustrate
questions arising out of Such alterations :—

)
Example-» » .
(i.) By selling an grticle for £2, 16s. 8d. @ man gained 123%. At ukat
‘ price ought he T hadewold ot to have gained 20% ¢ %
1st. To find C.P.—CP. 100 C.P. i
» 8S.P. 1124 S¥ £2, 16s 3d.

*1f a C. P of 100 gives 8.P. of 115}
then a C.®. of ? gives 8.P. of £2, 16s. 8d.

10028125 28125 °

“{igs 1125 ~£25
2nd, To new S.P.—C P.=100 C.P.=£25
-’ find » BP=120 3%P=

® .’If & C.P. of 100 gives S.P. of 120
then a C.P. of 273 rives 8.P.of 2+
L0 Maxes o
- - L] * lm 7‘; ) 1
The above guestiol may be worked in one step by taking percentage
selling, price,
Thus:—I¥ & percenh%ge S8 P. of 112} gives a corresponding actual 8.P.
o; 1%56 16s. 3d., find the actual 8.P. corresponding to a percentage B.F.
© 3

4.8, If peroentage 8.P. of 112pgives an actunl 8.P, of £2, 16, 84, »
o ¢ then gmen:g: B.P ot lm??lves anactual 8P of ¢ ¢ .

1R x 120
X
e
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' Example—
(ii.) By selling an article for 12a. I would lose 47,. What would be the
garn or loss 9, by selling {t at 13s. 9d. ?¢ ¢
To find C.P.— CP.100 CP. 1
S.P. 96 S.P, 12 1+ *
' If a CP. of 100 gives «n S.P, of 96
thena CP. of ? gives an 8%. of 12s.

100><_!,‘2
. ———Q—g‘ =1‘#‘ 6a

L3
To find new gain or loss—C.P.=100  C.P. 12s. 6
S.P.= 1! S.P. 13s 9a.
If a C.P. of 12s. 6d. gives an S P. of 15s. 9d. ‘
thena C.P.ot 100 givesan'SP.of 1o

W
1%°%& x 100
vy — =10
. *1% Y ¢
Hence gain pes cent.=110-1L0=10 .l
Or, as one :—If a percentage S.P. of 96 gives a.correspanding actual
8.P. of 12s., what percentage S. P. will give & corresponding S.P. of 13s. 9d. ?
8
v
« Q& X 1:27—5- \
. ‘ T =110 , .

. ~ gain=110-100=10%

Note.—Care must be taken ot tp work with the percentage gain or loss
alone, but with the percentage S.P., as the proportions exist between all
the selling l{viceﬂ, and not between the percentage gain or loss and the

actual SellingePrice.
Ekamples 6Y. ‘

(}, If a dealer loses 5 per cent. by sclling a horse for £116, 17s,
find how much he v1il lose or gain per cent. by selling the horse for
£132, 45. 6d. ° .

2. By selling an articlecfor £111, 0s. 10d., a man would gain
2% par céntr Wiat would be the gain pr loss yer cent. by salling at
£105, 123, 6d. ? .

3. By selling a carriage for £117, 6s. 6d., a tradesman would lose
5 per cent.  What pgr cent. will be gained if he sell it for £138, 18s. 94 {

4. A horse dealer gold a horse for £39, 123, losing 16 per cent. on
what he pail for Him, whereas he onght to have gained 25 per cdnt.
Fipd how much he sold the horse undpr the price he had fixed on.

5. A house was sold at £1188, at a loss.of 4 ‘Fer cent. At whgt
ought it to have heen sold so0 as to gairt 4 per cent.

6. A man sold a field for £138, 12s., ahd by so doing lost bih ey
cent, o(hwhat ity had cost him, Find what per cent, he wounld Eve
gained had he sold it for £184, 5a,
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7. If § of the cost price of an article be gained by selling it for
bs. bd., ;vhat.percentage of profit would be gained by selling it for
5s, 8}d. * e .
%l.l A man bought a horse and 20ld it at a loss of 10 per cent. If

he had received #9 more, h: would have gained 12} per cent. What
did the horse cost ? .

*e 9. If by selling sugzAt 3d. per 1b. a profit of 10 per cent. on the
outlay be gained, what will be the gain o1 lgss per cent. by selling 1t
at 262, per cwt.? " °

10. Aeman sells an aijicle for 15s., and loses 25 per cent. What will
. be the®loss 6r gain per cent. M he sells it for 17s. 64.? Find also the

prime cost. ]

XXIX.—-MIXTURES.

208. Students are frequently asked to determine the propor-
tions in which certain articles of given pYice should be mixed to
produce a®pixture valued at “another given price. For example,
“ How should wines at 45s. and 49s. per gallon be mixed to pro-
duce a mixthre worth ¥8s.°per gallon?” In actual business people
seldom blend wines or teas, &c., according to their prices, but
rather according to experience in working with differen¢jualities,
and testing the®results n flavour, &ec., of mixing them.? They
then determine the price of the mixtuie from the materials mixed”
and not vice versd. Ae, howeven tlese questions are still met
with in Examination Papers, and prove, somewhat interesting of
themselves, we shall briefly explain how they may begvorked.

Examples— . ) . 2
i.) Taking thy ezampbe above, sct dotm the working as follows :—

Method.—Set down the net price
of the mixture and arrange below it M

)

in two columns, A and B. the differ- Net price of mixture,
ence between the prige of 8ach gyality . 48s.
mixed amd lhe price of the mjxture A » B
already written dowfd. When the 1s, €«=—> 3s.
price abova that of the mixture,

lace the diterence below A, when R

gelow that price place the diffarence below B. [U;xde’r A if above, under
B if,below.] ' .

In this example 1s. %oes oelogr A and Js. below B, since 49s. is 1a, above,
and 45s, 14 34, below, 48s. Now elery time 1 gallog of B ig sold at the

¢ of the mixture (48s.)p 3s. Is7°gained, while on every gallon of A so
sold, la, Is lost, The dealer gan theraefore afford to lose 1s. three times for
every one time he gains 8s.° Hence be should mix his wines in the
'gmpvtt(on of 8 of A to one of B (as shown by the arrow heads), i.e

gallons @ 49a. should be mixed v;vith 1 gallon @ 46s.



176 COMMERCIAL ARITHMETIC:, ., -[§209

)
Examples—
(ii.) How should teas @ 2s. 4d., 2s. bd., 22, 10d. per Ib bc.mhd 20 oa to
produce @ musture whick iﬁgold at 38 per' b will grve @ profit of 207,
First obtain the net price of the mixture, as the profit is caloulated
after the mixture 13 made up, 7 e, the cést of the mikture is caloulated
and 207, 1s added on to give the S.P.

<

Method. —Arranging the differ- Cos
ences as 1n Ex. 1), we get under A Net pri?: of mixture,
4d. and under B 2d and 1d. Fill up ¢es, 6d. (§ 201).
any gaps in a column with figures A B,
already 1n that column, ! 2d. .1d.
Caloulate the mixture formed by Yd, €<—a—> %d.
the first opposite pairs, i.e 2 lbs. of A ]
(2s. 10d ) to 4 of B (2s. 4d.), which is . 4d. «<—>1d.
the same proportion as 1 lb. of A * ‘ ¢

(2s. 104.) to 2 of B (2s. 4d ), (obtained
by cancelling). Next get the mixture formed by the second Fa.ir, i.e. 11b.
of A (2s. 10d.) to 4 lbs. di B (2s. 5d ), and 7o on for any further pairs.
(The necessity for filing np the gaps wil now be seen ) '

Since each mixture so formed may be sold at the desired price, the
mixture formed by putting them all together will rost the same price per lb.

From the above we have— . .

' 1s¢ {11b. @ 2. 10d.

w 2 ligs. @ 2s 4g.d ‘
' * 11lb. @ /s iQd. .
. 20d 4 1bs. @ 2. bd,

The total mixture is therefore made up in the proportion of 2 Ibs.
@ 25.10d. to 2 1bs. @ 23 4d to ‘4 1bs @ 2s &d, ur halving these quantities,
11b. @ 2s.10d, 11b. @ 28 41, and 2 1bs. @ 2s. Bd

209. Wxen 4 or more different qualities are giveh to be mixed,
there may be several diffesant sojutione, varying according,to the
different arrangements of the figures in the differcnt columnsybus
all%equally correct, _ . :

(ul) How must diffcrent qualities. o} r @ 302, 83s 6d., 28s, and 87s,

er quarter be mixed s0 as to be soltl @ 36s. uarter and bring
« * tnaggmaof 12i%‘1}? ' e

' This may be arranged thus— ¢ . @ -
Net price of mixture. Net price of mixture,
o 328, 328 ¢
A B om
3* sixpendes 4 sixpences B8, i 28 4,
(T ——— 1 ¢ 8 sixpenceg «—> 8 sizpehces

bath of whith resuls in a different tnt eqpally correot mktﬁm,%
greater the number of different qualities, the grester the variation fiv
sclutions possible "

'y a o
*7'% Differences must always ba sxressed In termis of the sims Wnkh Lo
the proportions, .
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210. When the total amount of the mixture wanted is given,
or the tota.l semount of one or more of the mixed kinds, first find
the proportion &f articles mixed, then calculate the necessary
amounts to correspond with the given totals. Should water be
one of the ingredients of the mixture, work with it as gosting

On..othim' —-n
Example— . .
‘iv.) How manysfallons of water®must be mized with 48 gallons of wine at
o 35s. a gallon 2q that the mixture may be sold at 35s. a gallon and a
¢ Profit of 1687, gantd.
= Net price of mixture,
30s.
Ae o B
§s 2 «————> %Qs. 6
Proportion of mixture is 1 of water to 6 ot wine,
ie. 8 of water to 48 of “wine.
Hug the total 55 been glven, mstead of 48 galls. of wine,
Then, as above, 1 of water to 6 of wine.
. <. wagersl out of 7 galls, of mixtme
=} Of 56=8 galls. (Sect. XXVL.)
wine=6 out of 7 galls. of mixture
=4 of 56 =48 galls.

» Examples 70.

1. A merchant mixés teas at 3. a’lb. and at 1s. 64. a 1b. By
selling the mixture at 2s. 6d. per 1b. he gains 25 per cent. In what
proportion does he mix the teas? P

S. A merchant mixes teas at 1s 6d. spd 1s. 9d. per ID, respectively,
ang stlls the mixture a} 1s. 10d. ptrlb., gaining 10 per cent. In what
proportion are they mixed ? N

5? A grocer sells his best quality of tea at 3s. 6d. per 1b, and
thereby gains a profit of 5 per cent~; he sells his second quality at 2s. 6d.
per 1b,, guining a profit of 8 per cent. . In what proportion does he
mix tlg two qualities, if by selling the mixture at2s. 9. per 1b. he
gains 10 per cent. 7 "

4. How must wines at 36s., 37s, 39s., and 40s. per gallon respec-
m’; be urixed so a8 to be sold at 41s. 3d. per gallon, snd gam 10 per

g o
+5,* A wine merchant purchases 90 gallons of whisky at 13s. per
on, How many gallonsf water must he add to enable him to
o zgt at 184 a gallon, and pbtain a profit of* 60 per cent. on his
\How much coffee atls, 84, per Ib. must be mixed with 45 Ibs.
. %' #5 7d, per 1b,, so that by selling the muxture at ls. 8d. per
Jer cont, on the outlay may be gained
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‘7. A cask capable of holding 90 gallons is filled with a mixture of
two kinds of wine at 15s. and 16s. 6d, per gallon respectively ; the
whole is worth £71, 5s. Find the pumber of ggllons of each kind.

8. A husier sold 90 pairs of sta:kings and gloves for £12, 10s., the
stockings being sold at 3s per pair and the gloves at, 2s. 6d. per pair.
Find how many pairs of each were sold.

9. A cask contains 60 gallons of spirits:werth 12s. 6d. per ‘gallon.
Find how many gallons of water must be aéded to 1educe the price tb
8s. per gallon. P Il

10. How much confectionery at 6d. and 9dpper‘ib. must be mixed
with 10 lbs. at 8d. in order to sell the lot a* 83#. per 1b.? . ‘

11. How many lbs. of tea at 4s. 3J., 4s. 6d., 5s. 4d. and at Bs. 6d. per
1b. may be mixed together so that the nuature may be worth 5s. per 1b ?

12. How many gallons of rum, at 16s. and at 19s. per gallon, and of
water, ¢ {culated at costing nothing, mbst he mix.d w th 4 gallons of
rum at I5s., so thet the whole mixiure may be sold at 17s, per gallon?

XXX.—SIMPLE INTEREST. .'

<

211. When money is out on loan th¢ individual or bank pays
the owner a sum of money for i1ts use. This is termed Ifiterest,
and may <~a either Simple or«Compound. The money lent is
called the Principal’ ~ .
~ * 212. Simple Interest is usually calculated at a Rate per cent.
per annum. Thus 3% Simp Int indicatles that £3 is paid every
year as interest on each £100 lent for the year.

213. While all questions in Simple Interest may be worked
out &8 proporiion questiong, we prefer here te make use of the
well-known formule. -

¢ v Q@
< Using I to ir}dicate the Simple Interest obtained.

L4

» P ”» Principal.
» R » Raite per:cent.
. e Y » Years: (always express the time in
e ! yeurs and fractions). ¢
and A ” Amount due at end of time=P+I,

h ing T ERY* <«
w:, h'a.ve the following 100
The reason for the formula can be gasily seen, the Interest being
eqtal to R per cent. of P for each of i years.
+ R . ¢ < e
Hence= (m of P) xY. .

4

it

g - —
* Easily remembered from similarity of sound between I and PRY.
€
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214. In finding Interest by means of the formula, it is an
advantage,to write the letter at the side, and insert the values
there, then transfer these to {heir respective positions in the
formula. , .

- -

Fxamples— s
‘i.‘) Pind the StmpleEnlerest on £560 for 4 years @ 5%, Simple Interest.
I=? 2
P=560 &% ___PRY a56Qx§x%
Re=5 .I——l'b‘o——wq—‘—‘ﬁllﬂ.
'Y=4 o P
i) Pind th3 S'imple Interest on £650 for 2% years @ 3317, Simple Interest.
I =1 PRY 65Qx13x5 42235 .
- == T S = 598125
§=ggo v ST T Togxaxz - 8 I
Y=24 . 15 2549
R D 12
e, R =4£52, 16+. 3d. )
(iil.) Pind the Simple Interest on £250, 10s. for 9 mths. @ 2% Simple
. Interest. ® ° o,
=1 _PRY_250'5x8x3_7515__
P=2505 , 15700 = T100my 2 0TS -
R=2 - . 2 -~
Y=54=2 151588
— 12 _
> =£3, 10w 2d. 189
(iv.) Pind the Simple Interest on £520 for*146 days @ 45:/’Simplc Interest,
I=1 X
P=52 ' PRY 52Qx9x2
. .R=4& . ‘J=W=W=£9.3G=£9' 7s. 2'4d.
Y=ip=i. ,
. PRY » :
215. From the formula I ~oo- Wecan get (Section XVII )—
¢ Ix100
(¢)) e P.
Ix100
2) =
@ Sy =R
@ X0
’ ATR : b

o which are used to find principal, rate,and time respectively, given the
other values, The same method is adopted as in finding Interest.

* Observe that the 2 and 5 should ot be cancelled, as their product
forms dn easy divisor (see § 25).
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lag —

(.) What prtmpal will gain £50 in 3 years at 4 per cent. _per annum,
simple interest f [l .
I =50 1x100_.*¢ 50x100
g:l Y -—P Tg —416:8=P.
Y=3

t.e. Principal is 54'101 '13s. 4d.

(ii.) In what time will £450 ammmt to £483 163, at 3% ver cent. per
annum, sumple 1nterest ?

I =A-P. (§ 213)=£483, 158s. —£450 33-76-

P=450 1% 100
R=3'75 = Y-y
Y1 PR

whide_g

e

({ii ) At what rate per cent per annum, sinple interest, will £850‘amount #o
£966, bs. in 4 years?

¢ I =10625 Ix100
o ¥R
° v 10625 x 108 .
Y:g . -Q%OQX 1 =B=3128=8,
216 From the formul= I--—fm and A—P+I
we get A= I’+PR‘Y P (1+
by means of which we can calcu]ate the principal, when:the
amount, rate, and time are given.* U

Exataple— What sum will amount to £520 in 4 years 2 months at 2 per cent.
per annum, nmple wnteregt I°
This type of question is very !requently !ﬁcen‘eoﬂy done, students
mistaking prircipal for amount, and vice verid. '110 g in the v
bef. re, ‘the student will find 1n such casel that re are two

instead of the customary one, and this itself should suggest the neoelury
alteration 1n formula.

P_: z}Aaszo. ¢ « A=P (1+1 ) V=P (1+224}
¥ -2 (250 ()
Q
52%;5’2-!33%%@“.“ :
P ';LJL 2 N

fwe sepresent, the mterest on &"m By ig 4,¢tHen
¢ h%: A=P(L+0Y)} KudBsh
é\(f* ¢ 5,
AN formulie ars Semetimon nsed fnstead 4 Ven abita
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217. Another method in common use for such questions is ‘to
find the amgunt of £100 at th8 given rate and in the given time,
and then, working by broportion, $o find the principal , thus:—

£200:in 4% peary at 2 per gent. would amount to £1083, then

If £100 amounts to £1083 .
~ ! amounts to £520

2 100% 520 _
i0m - £480.

Btudentd, however, are*very apt to write this out as follows :~—
If £400 amounts to £102 in 1 year at 2 per cent.
? » amounts to £520 in 4} years at 2 per cent.

00
* * ;@%‘: which is obviously incorrect,

hence we advise the use of the formula method. It also preserves
uniformity*in working, interess questions.

° ®* Examples 71.

L J
Find the simple interest on—
1. £845, 105 J4. for 3 years @ § per cent. per anntme’
2 £615, 12s. 6d. for® yeirs @ v »
. £1250, 165, 0d. for 4 years @ 1 » ”

Fmd the amount of— °* *
4. £350 put out to sumple mterest for 2 years @ 337 per annum.
6. £655 " ' " 4 years @2 fe »
6. £960 . ., , Shyem@ 1yl .
What prmclpa.l wil] gain—
£35, 1a Gd as interest in 2 years @ 6} per cent. per annwm ?
8. £68, 8s, 0d. 'y o 3 years@3 » o
9. £123, 15s. 0d. o Y} years @ b ”
At wha te per cen anném, simple‘interest, wil}—
o ge plel:' £08, 0s. sdpm 3 years ? 4
2958, 6s, Sd gain £115, 0s, 0d. in 4 years?
D‘ 3'7 10¢. Od. amount to £816, 3s. 9d. in 2} years?
138, 25, Bdamount.bo £922, 108’ 14d. m 3 } years 4 months?

Trewhat eimn willw
1A %g:f gain £&4, 4-. @ 3 per cent. sxmplo interest? |
gy
. M suo, m. @3 . o

' te £136, 7. @1
TR &W sz:’um;%ledfwziymwﬂm
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“19. On March 1st, 1886, a_person borrowed £438 at 4 per cent. per
annum, simple interest, promising tosreturn it as soon as it amounted
to £450. On what day did the loan expire? , ¢

20. A sum of £78 was depositd | in a bank on the 18th March, and
on the 11th August 1t had ganed £2, 12s. of intercgt. What was the
1ate per cent, per annum? (See § 219.)

21. To wLat sum will £477, 3s. 4d. amoupt in 4} years gt 4 per
cent. per annum, simple mlerest ' !

22, In what tune wfll £183, 65 8d. amount #o¢£230, 1s. 8d. at 4}
per cent. per annum, simple interest ?

23. The interest on .JJ210 for one year is .£6, 6s. What i the rate
per cent., and 1n how many years will the amount be £241, 10s.

24. A man could get £7, 10s. every year as intefest at 3 per cent.
What total interest will he have if he 1nvest his ‘money for 4 years
at 2; per cent. per annum ? (Sumple interest in koth rases.)

5. [n what,time w1l £416, 13s. 4d. put out at 44 per cent. per
annum, simple interest, amount to £522, 18s.-4d. ?

28. The interest on a spym_of money &t the end of €} years is
tl}llree-e;g?lnths of the sum 9tself. What per cent. per, &nnum was
char,

27. The sum of £116, 13s. 44. is lent oa March 11th, 1892, and on
the 16th October [ollowing the simple interest 18 found to be 3 guineas.
‘What 1s the,rate of interest ? - o .

28. A sum of L£345 18 lent at 2} per, cent. ‘pgr annum, simple
intervst, on condition of 1ts being returned when it amounts to
£697, 8. 14d. llos long will it be on loan ?'

29, At what rate per cenf. pez annum will the simple interest on
£236, 6s. 8. amount to £17, 14s. 6d. in 24 years?

30. A frychold house brings in a clear £60 per annum, and is sold
for 23 years™ purchase, the vendor allowing £700 of the purchase-
monev to remain on mortgige ap 4%, Find what rate per cent. per
anpum the mvestment will pa{' the purchaser® < ¢ ¢

1, If in 44 ycars, at sumple interest, £} becomés £1, 4s. 6d., what
is the rate per cent. per annum at which 1t was Jent?

32. A1 what rate per cent. will the sifagle interest on £1260 for
b years amount fo £265, 12s. 6d. ? “ ‘
®733. A Ireehold house 18 let for £6¢ per angum. It was‘sold for
27 years’ purchase, but £620 of the purch.se-money had to be borrowed
at b per cent. per annum. ,What rate of interest does the purchaser
get for lns mone ‘ ¢ .

34. A and Bafe twins, aged 26 years. 2 determines to invest £24
op his twenty-neventh and each successgve birthday at 4 per cent. per
annum, eimple inte'est. B, at the fame time, insures his life for &
certain sum, paving an annual premium of £2, being 13 per cess, pn-
the sum assured. Compare the amountsgvhich A and B ively

ill hve to bequeath, dyiwg at the commenctment of thirtye..
&rd year, after A has wade Eis sixth investient. : R
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85. Find, to the nearest penny, the simple interest on £243, 185, 0d.
for 2% yeargat 3} Jper cent. per annum,

86. A man invests® two equalgsums of money. The one bears
interest at the gate of 24 per cent, per annum, the other at the rate
of 3 per cent. per annum. At the end of 5} years he has rgceived
*£18, 7. 1}d. more from the latter than ficm the former. Find the
sums invested, * R

37. Divide £330 into two parts, such that the simple int2est on
the oge %t 3 per cent. for 4} years would be equal to the sunple interest
on the other at 2} per cent. per annum for 5 years.

38, If in 3}‘ygars at simnple interest £1 becomes £1, 2s. 2d., what is
the rate per cent. per annum at which 1t 1s leut ?

Examples 72,

1. Whi{ sum will gmount %o £1Q79, 10s. in 6 years at 4} per cent.
per annum, simple 1nterest ? .

2. If £267, 3s. 9d® i= Yha amount of a certain sum for 3 years
9 mont%s at 5 per cent. per aunum, simple mnterest, how much of jt 1s
interest . . —

3. 1f I lend®s friendea sum of moncy at %73 per cent. par annum, ,
simple interest, and hes returns me £935, 11s, at the end of 4 )eals,
what 18 the amount of the loan? ,

4. Find what sum of money must be, invested at 3} per cent. per
annum, simple interest, in order to amount to £2/"l; 185 9d. 1
2 yeprs. L -

+5 What sug of money will areount to £725, 2s. 438d. if put out
at simple interest for 3 yeas at 3} per cent. per annum ? .

6. What principal would amount to £1320, 8s. 1 7 years at 5 per
cent. per annum, simplg interest ? .

o 7. 4 certam sumgof monef put out at 4} per cenf, sineple igterest,
for 10 years amounted to £1383 after income tax was deducted fi%m
the interest at the rate of 54. in the £. What was the sum?

8. 1f I'bay a may £5717, 16s. 8d. jn return for4 sum of money lent
mg 6 months ago at' 3 per cent. per annum, sanple interest, calculate
the sum lent. °

9. What sum is that which J put ovt to integest at 2} per cent. per
anfum for 3 years 9 months would amount to £17351 .

10. Find what sujn of money I thnst lend at 2 per cent. per annum,
simple interest, so that at the end of 2°years 8 months I may obtain
£408, 145, 6. in full payment of loah and interest.
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+218. Method of Approximation.
Third, tenth and tenth rule.

It has already becn pointed out that' it is not‘always an
advantage to cancel out factors (§ 25). Sometimes 8 golution
may be obtained more readily by intreasing ‘che’numerator and
denominator of the fraction, as in the foljowing method sof ap-
proximation used in calgulating interest' for days (when the days
do not form an easy fraction of a,year). ‘Th'va(fﬁethod is known

as the Third, tenth and tenth rule. . .
¢ .
Example— .
(i.) Fand the Sumple Interest on £845 for 227 days, at 1} per cent. per
) Y3 P
annum, .
It [ PRY_$45x15x267 ¢
P=845 _ 7100 T 100x365
%;i%{ 1 Multiply ing top and bottorp of fraction by 2 we get-—
B5x15x2Tx2 575445 | °
« 100x366x2 73000

=575445 x 00000137 nearly .« © (y$3v5=00000137).

Instead of multiplying,, the rosult may be obtained by taking 575445,
adding to 1<% of 1tself+ ¢ of that result+ gy of the,new result, and then
dividing the sum of »¥ hy 100,000, v.e. move point 5 places to left. !

- Then we have 575445 .1
JA91815 3 = 3333
191815 Profd « = -0333
191816 g of 1 of § = 0033
“\'\,'“ £7-8835965 0:00001369

The last part of the working is most conv'enie:atly put thus ;=
. 845 x 1'5x 22T x 2 !
' 100%566x2  ~ jorsis, ¢
19132 (neglecting decimals)
. o e 1918 (¢
¢ (point 5 places %o left) 7-essgg=u, 172 .
17672
12QQ
8:064
¢ Where the interest is over £10, dedpctefrom it yoidyof itself; ep. if,
z abqve, the anterest: = £48:73654, a miorp exacié answer would be obh&no&*
[US e

48+¥8654 (point 5 places to lefy
© 487 number% Places to )
P o) f

4878187
=£48. 188.7744. .
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219. In many interest questions the time has to be calculated

from given data. Care must be exercised to avoid the error of

counting foo mdny days. Theq following is perhaps the safest

methogd :-—
ples—
o (1) Pind the interes? on'g sum of money from 3rd August 1901 ¢l 29¢h
Aprd WOZ
From 8rd Aﬁgust.to 31st Atigust . . = 28 days (31-3).
September . = 30 ,,
October . = 31 ,
November = 30 ,,
December - 31
{_a.nuar_v . =31 ,
ebruary = 28
March . . -4l y,
to29th April. . o - 29 ,,
. * . Total =269 days.

220. Frequently $he principal put into the bank by a firhn is

va,rleddiunng the year while the interest may remain at the same

1ate per cent. The interest 18 sometimes calculated on every

complete mont}, dating from a fixed day of themmomt®:

(iii.) 4 certain bank mays 2 per cent. interest on all deposits.
puted by months on every complee pound, reckoning from the 20th

f each month, and is added to the principal every uear m Dccember.

A firm dﬂpouts £150 on 31st December, and £2 35 on )‘)th February ;

?’a. on 3rd July,

ctober ; uithdraws

withdraws £300 on 21st Aprid ; deposits £26
£160 on 18th July, and £260, ]0s. on 19tk

the yMe?

20th Jan. till 20th Feb. the prmgxpal obtaining ¢nterest

=#£150 for 1 mth, .

20th Feb. till 20th Apr. the ] p:anoipal obhinxng mterest

= £385 for Zmths, .

50 4 £285
20th Af;rll till 30th Jaly the principal obtammg i.nterest

= £385 - £300= £85 for 3 mths. .

= %70
2556

20th July i1l 20th Oct. the principal obtammg mtgrest
=£85+£22& 10+ £150w=£500 (10s.) for 3 m’ths = 1500
g Intérest

20gh Oc¢t. til) 20th Dec. the principal obtainin
= 4500, 108, +£260, 10¢. —-ﬁ400= £361 for 2 mths,

= T22

It 18 com-

* £400 on 13t November, Find the balance in the bank at the end of

=£150 for 1 mth,

,l.l 1‘
2 1 ”»

” 1 »

nl 2
”—

Intdn;e to be calealated = Intelest on £8397 for.1 mth,

1 *”357=z7-784s

&EE:.@ 715 a
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221 Shonld the interest be calculated Ly days a somewhat

similai method is adopted. Take the above exa,xpple. .

81st Dec till 19th Feb., £150 ir 50 days=150x 50= 7500 for 1 day
19th Feb. till 21st Apr., £285 for 61 days=3886,x 6L=23485 -,, ,,
21st Apr, t1ll 8rd July, £85 for 73 days= 85% 73= 6205 oo

8rd July till 18th July. £360 (10s.) for 16 dayr=350x 16= 5260
18th July till 19th Oct., £500 (10s.) for 93 davs=_500 x 93=46500
19th Oct. till 1st Nnv £ibl for 13 cfays=7061 x ¥3= 9893
1st Now. till 31st Dec., £361 for'60 days=361 x“so 21660

T
"
»
»

”
”
”

Interest to be calculated =Interest on £120 403 forl day

120493 x 2°7T5x 1 x 2
=6627
Interest=—=3s3 100 x 366 x 2 22)09(1)2

! ;QOS)

N T £207915
Interest . .=£9 1 7
Principal .= 361 0 9

«

Balance in Bank £370,1 J

222. Frequently the rite of interest 1s changed througHdut the
year. 1f<l pupgipal remaitis the same the intertst may be

wgaleulattd by finding the average rate (§ ¥72).
Example— '

(iv.) Fmd the Simple Interest on £350 deposited for one year, the vate of
orest fluctuating as followus:—Ar beginming of year 3%, on 1st

M h Sl to 23, on 1st May to 23, on 18t July 2188 to 3, on lst
Octibd: to 33, on lst, Awember Jell to 3, and remained g0 tdl end

Q’D

1 »

,‘l'

”
”
»

of the year.
Eaterest from 1st Jan. till 1<t March= 8%, for 2 mths. = 67 for 1 mth,
” ,, 1st Mezr, t1ll 1st May -—-2;7 6% 2 , =
o ,, 1st Mav tll 1st Julys, ‘=23% ,, 2 ,, = ?
. ,»  Ist July till 1st Oct. = .-;7; w3 o = 95
. » st Oct till 1t Nov. =837 ,, 1., =347
Co ,, st Nov. tll 1st Jan, = 3% 0 20 4 =
Average mtenjngper annnm.
. © _B462%
5N i{'ﬁf{ vsm
o B .
Interast = w—x"xgn -i;-—-m—(--moggﬂlo. 2,
19088
¢ 12

176
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Examples 73.
1. Find ehe rimple interest on—

(a) £4000 for 37 da¥s @ 3 per cent. per annum.
+(b) £50Q0 . » 36 ., @4 do.
« (c) £6500 w 20 , @7 do.
o (d) £25,145.64. ;» 41 ., @2} do.
* . Find the amount at #mple intcrest on—
a) £1008 ¢ for 157 dayg @ 24  ° do.
b £842, 10s.,,* 216 @4 do.
o (c).£560 » 100 ,, @7} do.

8. Find the a:mple interest on—
(a) £6 from June 3to Oct. 30 @3 do.
. () £984,17s. 6d. ,, Mar.6toNov.18@6 do.
) (c 21860, lOgd » il\;!n.‘ﬂ tOJIl)lly 30@2% o.
(d) £690,12s.6d. ,, ar.12 to Dec.31 @ 3% <o.
4. Find the amount af simple interest ofg— *
(a) £483,5s. 6d. 1tm Myr. 18to Nov. 26 @8 do.
(b) €730 s , April4te Aug.27@3 do.
(c) £76, 15s. », July 31 to May8 @4 do. i
5. The sum of £5080 i daposited with the bank on January 1st,
1890, arf withdrawn on May 27th of the same year. Find ghe

interest gained at 3 ger cent. per annwm.

6. ngd the imterest gn }:1 Joan of £750 f:manuary to
30th April at 6 per cent. per annum, after deducting income ta:x
at the rate of 1s. 2d. in the £. .

7. I deposited £420 6n May 5th*in a bank paying interest at the
rate of 3 per cent. per annum, On June 4th the interest feJl to 24 per
cent., and on Seplember 10th it rose to 2§ per cent. _s'Mnd, to the
nearest {)’enny. the interest dye on November 12th in th€ same yenr.

. Un 1st January 1890 a sum ‘of money was depusited 1n a bank
to receive interes® gt 3 per cent. per amnum. On 4th July i1he ratqof
int rest was lowered to 24,ebut on 14th August i was raised to 34 and
continued at that rate for the res? af the year. Find the average rate
of interest for the year, « * .

9. ?mfm deposited £500 jn the bank on March 9th when interest,
was at 4 per cent. n May 9th the bank rate fell to 34 and on
July 9th to 8 On 9th August it rose to 3. Find, to the nearest
peuny, the interest due on Decemher 9th of the samg year.

10, £8400 was paid®into tite bank on February 1st, 1900, and with-
drawan on July 12th of thé same year. To what had it amounted, if
interest wuas paid at the rate of@}per cent. per annum ? .
.11 A min deposited £750, 1¢s. on March 18tls in a bank paying
inter&t at 3} per cents per Snnum., Ou May 16th the inteiest rose to
3 per cent,, on Auguste lst it fell to 3} per cent. Find, to the
nearest petiny, the interest due on 25th Navember, ®

12, The bank rate’or 1at Jgnuary was 3 per cent. ; on February
16th it fell tabsi, and on Aprilsdth to 28 ; it rose to 23 on July 4th,
and on Septefber 16iheagain reached ¢, 8 which it remained till the
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end of the year. Calculate the average rate and the interest due or
£840 for the whole year. C . ¢

13. The following transactionstippear in a merchant’s bank-book :—
Balance as on 3lst December 1895, £640; 23rd February, depositer
£125 ; 13th April, withdrawn £3%0; May 3rd, deposited .".369 3 July
19th, de )osneg £120; August 7th, withdrawn £427} October 30th,
deposited £135; December 31d, withdiawn £290. Caleulate to the
nearest penny the balanct at the end of the year, interest being paid af
the rate of 4 per cent. per annum. * o *

14. On 1st July 1901 a person contragted {0 buy a houge for, £300,
to be paid as follows :—10 per cent. deposit down, and the remainde
by 6 equal half-yearly instalments commencing 1st Jafinary 1902 ; and
together with each instalment, further to pay half ‘a year's interest al
5 per cent. on the unpaid balance of ‘che ‘purchgse-mponey. Find the
average of the si half-yearly payments. .

15. The National Debt was £684,070,959; upon which 3 per cent.
was annually paid for interest and expenses. If £25,000000 were
annually set aside for the purpese and to redace the dekt, find to the
nearest pound the amount of the debt at the end of 3 years.

XXXI—STOCKS AND SHARES. .

228. W... 2nerson wishds to begin a btsiness of any kinc
on histown account, he must, of necestity, have money wheie
with to provide the plant to carry on thv business, or the good:
he desires to sell. It fiequently happens that the person doet
not have gufficient money for the purpose, and so two or thres
combine a‘r\‘.,\form a partnership, their total moneys forming the
capital of the concern (see § 193). . ‘ N

224. With a large undertaking such as the, construction of ¢
raifway, the capitgl demanded is so grept that hundreds or evet
thousands of people must comhjm to raise the necessary amoun:
of money. In such a casg, a Company, not a parinership, is pait
fo by fornted, and the different partngrs are termed

t is ébvious that, where the number of shareholders is so large
each cannot take an active share in the business; in fact, mos!
of the shareholdbrs do not wish to So so, gud, on that acconnt
directors are appoirtied, who are held responsible for the prope
?xnagement of the affairs of the Company. The profils ar
. divided at. intervels among the ghareholders, according to thy

aham; hel\c)iv !l:y each, Ve,

225. en a new Company is beitig feated, it is
to 4slt the public to purchﬁao the shares gﬁ mgtated valug,  Ayhl
eatlon for shares is then made Y¥ thee us of Temohyidg
shareholders, the shares are allptted by ihe promptess of BN
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Company, and the money paid up. For example, if a Company
is being fmated,.andea capital of £50,000 is wanted, shares may
be offered at £10 each. Each ifdividual who desires 1o jomn the
Compdny may epaysup one er mome £10’s. - On receiving his share
receip} he is entitled to benefit from the profits in propomion to
*his money invested. ®Sd,far, this is much the same as lending his
money or puttil%g, in the bank ; but money on loan can generally
be recalled at pléhsmeor after®due notice has been given, whereas,
when invested in a Company, this 13 impossible Take the case
of a new Railway Company. When the shareholders pay over
their money, mwch of it 1s used to purchase land, rails, engines,
waggons, carriggee,.put vp sfations, depdts, &ec., and consequently
1s not available for paying back to people desiroug of witledrawing
from the Company. Hence, the individual must remain a share-
holder, og get some person to buy his Share, 7.e. to purchase his
share recedpt just as if it were a piece of ordinary merchandise.
When such a persop is found the shares are transferred. This
transfep cafi take place onlj*through a Stockbroker in the Stock
Exchange—a place specially suited for the sale and purchase of
shares in Comppnles. * o

226. If money is dbposited in a bank or put out on loan, the.

interest generally obtlinable ranges from about 1 to 4 per cent.
Some Companies, however, makes sulh large profits that they can
declare a dividend of from 5 to 10 per cent., and 17y some cases
even as much as 40 per cent. has been paid as jatérest to the
sharaholders, It ‘s evident that, in the case of s(ch a Company,
a reat many mpeople Will desire to have shares in it; so that, if
any person had sharesyto sell, many will wigh to buy, an® the
ordinary rules of supply and® demand will regulate the price at
which the shares wil} be gpld. He Jnay then obtain £120 for a
£100ghare. This és termegd its Selling Price. Againja Compagy
may pay & poor dividend, and few people care to invest in 1t,
while magy, who already have bought shares, are desirous of
obtaining cash foyy themq In this case they® may sell a £100
share for as little as £60: ® .

227. Whsen a person esells his shares at exactly what yas
originally paid for them, he is said to disposewf them “at par”;
!fwe gets 1 glma tha& they ave pold “at & premium” ; if less,
o LY st B Y ¢

m?-’ﬁg of the shates of the chief Companies
are ‘quoted fu-the 4 %, . Usally two prices ate given,

»
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e.g. 941 ; 94§, These inform us that the brokers sold to buyers
at the higher price and bought from sellers at the lowet price.

229. When a dividend is declared, the amount each share-
holder gets is propbrtional to the Stock he tholds, independent
altogethar of the price he has paid for it., Thus, a man whs buys,
£100,Stock and pays £120 for it, on «a dividend of 4 per cent.
being declired, ohtains'£4 only, fe. 4 per cent® of £100, not 4
per cent. of £120. In this case he gets ltss than 4 per gent on
his money invested in the Company, #s he liad to sperd £120 to
obtain £4 interest. ¢

230. Should a Company fail, the sharcholdets must make up
the loss, In Limited Liability Oompanies ~the, creditois may
draw uf)on the ¢shareholders’ money to the full extent of thewr
shares only; 7e. shareholders lose all the money they have
invested. If the Company is not limited, as was the qa<e of the
City of Glasgow Bank in 1878, the shaiehdiders are field hable,
and must pay off the complete debts, just as an ordinary bankrupt.

231. When, therefore, a person wishes to invest in a Canpany,
he should considcr at least three things—

Furst. The prasyects of the Company.,

« Second. The price of the Stock * or share.

Third. The real interes{ paid on money invested, calculated

from the dividend declared (§ 248)."

232. Clgely connected with Stock questions are questions on
Government Tsoans. .

The money required by different Governments to carvy on
their affairs is generally raised by taxation, L}, in times® of
speciil stiain, as when the country is at war, the income from
ordinary taxation would never meét the, expenditure. Again, it
would obviously be unfair 0 make the one‘set of people bear the
wholt burden of the expense. Posterity is ltkely to beneft from
the progress of the countrv, and therefore ought to share in the
expense necessary, to secure its freedom. This beligf led to a
system of loans being introduced, by which the people in a
country could loanthe Government monoy for which they received
an annual interest. Money so lentés Seally invested, as a person

* ¥IWhen a' person ’may invest any odd& amownt of money in a company,
he is said to purchase Stock, as distingmished from shaves, of which fia
must buy an exact number, £ g. a person might inyest £1568 m Stoek, gt
could nut with this sum buv shdres of £10 each at par. He might, of course,
buy 156 shares and keep the £8 To convert shares into Stock multiply the
nominal value of each share by the number of shares, e

-

€«
[}
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cannot recall the loan at pleasure, but must, as with Stock, find a
purchaser®or hw share, Whey a person buys this Government
dtock he really buys the right to receive a perpetual annuity
calculated on the samount ®of Stbck purchased, not on the prue
.pad.s’ The rate of jinterest is fixed by the Governmeflt, and
generally ranges betweens 24 and 33 per cent  This bang known,
the price of the"Stock will ﬂm*uate accortding to the credit of the
Government and thd probability of its being able to pay the
yearly interest. Occasi®nally a Government redeems part of
this debt atepar. The date of such a tiansaction is advised
lopg beforehand® so that investors may be prepared for such a
gontingency. Gowernmeht Stocks are vailously called ¢ Funds,”
“ Consols,” &c.

232a, Thice kinds of Stock are commoniy met with .—

Ordinary Stock,e§224.° .

Preferred Stock, to which a fixed dividend is paid before
allocaq;lg dnything to the Ordinary Stock.

Debenture Stock, in reality a loan raised by the company
on the security 8f 1ts offects, and obtaining p.fe t*dividend as
part of the ordinary expenses of the company.

L]

233. It has already becen ghown that all transactions in
Stocks must be made thiough a broker, who charges for his
labour wusually } pcr cent on the Stock boysht or sold
Thus, if a Stock.is quojed at 94, a person mmst pay a broker
£34 to obtaip £10Q of Stock, and 1 addition he must pay
him £} as his commission, so that £100 Stock really osts
£94}. When a brok®r selig Stock quoted®at 98, he receives
£98 for the £100 Steck solll, but from this he deducts his
£} commission, and hand® over £97{ as the jet procegds of
the sale. . * hd

Frequently the quoted prices include the broker’s charge,
and thus *represent net prices. In the examples set the prices
are net unless whéle oth&rwise stated.

234, The chief «difficflty in dealipg with *“Stocks” questions
arise from the soméwhat ambiguous wording employed At
the oyteet the student should, therefore, extract from the
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question the ecsential parts with the proper reading. A clear
distinetion should be made betwgen Cash and Stock by always
writing Stock after the sum representing Stock, and leaving
Cash 1n the usual form Thus*“£1000” méand £1000 cash,
whereas “.£1000 Stock” means an amount of Stock vhlch
originally cost £1000, but whose valut 1s now regulated by*
the price of the Stock et

236 For the sake of brev1ty many Stocks are named by
means of the interest they pay. Thus the “Four per Cents.”
refers to some Company’s Stock which pays a dfvidend of £4
on every £100 Stock. .

236. {Jonsider now the expressmn «The Four rper Cents. at
97”7 This refer§ to a certain Company’s, Stock which pays a
dividend of £4 on every £100 Stock, and farther states that each
£100 Stock can be purchased for £97¢ A pegson A, wlhip ‘possesses
£97,has as much wealth as B, who has 1 his possession a share
receipt for £100 Stock 1n this particular Cotapany  They could
therefure exchange without gain or loss to either A cail' then
claim a righe¢~ $he £4 nterest paid on the £10€ Stoch when the

«pext dividend 1% detlared, and we see that to obtdin this £4 he
has to part with £97. Hence he receives as interest £4 cn £97.
The “Four per Cents at £9%” has thus a double reading.

If read gs 4 per cent. it can only be, and must always be,
completed as %4 per £100 Stock.

If cash 1s Be.ng dealt with, omit the term “per cent.” alto-
gether, and read a> £4 on £87.

Such a reading as £4 per cent. on £97 18 meamngless, and
leads to the serious érfor of calculating what interest will be paid
on £97 if £4 is paid on £100.

Lastly, 1f no questron of Interest is mvom om:ﬁ all referen
to*the 4 per cents, as in such cases the' expression is & mete hanis,
and its place mnght be supplied by any othef name, as Bulw;y
Stock,” which has the merit of being less confusmg. -

236a Since 5s' per cent. may be wntbe‘h m, and 3d. gﬂﬁ

. ¢ ¢
. 39d. 3ds £90
dozen Jomen T % Z706 readn £90 {)et £100 ﬂuuﬂ
i i £100 Stock

To33 - ° £100 Stock %{ptforg;,ai’m This 4R
way be used to abbreviate many um&iona in ﬂm}.‘&‘
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L]
Examples— .
(1) A ®person unshas to buy £6%00 3 per cent. Stock when 1t s quoted at
106. What must he pay for 2t?
(Th questlol‘l inVolves no caleulation of interest, so omnt 3 per (cut. and
® work the rest bygproportion )
If £100 Stock * costs £105

'then £6000 o,, ’ ?
® 145 x 6000 Stock _
=% =00 stock ~ ~ £8300-

Cost 18 £6300.

A (]
£105
—_— = =T 6 S *— 3
Short Metholl — Cost 2700 Stock of £6000 bto.ck £6300

L]
(1i) o person owning £56004Stock wn the 5 per cents @ £95 unshes to sell
Yut  How Much money will the Stock produce ?

This is simular to Exemple ()
* If £100 Stock * produce £95
shen £5600 ,, ¢ , ?
.
£95x 5600 Stock _ ppang

100 Stock
°
TheStock produdes £5320

£95°
£100 Stock
®

s

9
Short Method—Stock produces of £5603‘§bek=£5890.

(iiL) 4 perSoh invetts £0680 wn the 8 por cents. @ £88. How myoly Stock
does he aogquird? . o
.ﬂmogscﬁek'mm

” AR -
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(iv.) A merchant who has £7000 3} per cent. Stock wishes to discharge a
® debt of £4590 when the Stock 13 quoted at 102. How much of his
Stook must he sell jor this puypose ? »

Tf £100 Stock * produces £102
then t ,, b £4500
100 Stock < 4590 _ £4500 %0
Amount of Stock sold=£4500 Stock. |,

Short Method—SBtock “f’flgg""k. of £4590~ £4500 Stock

Note —The necessity of cancelling the names in the tbove working is a

safeguard aganst inaccutacy  Thus, m Expmpl (1), 1f a student madver-
8 [

tently had et down . ‘.e_l%gf:s'i’i]‘ of £6000 Stock, the fact th It no cancelling
can take place and that the unswer must contap * square stock” will be
suﬂicx?-nt to reveal the error So in Example (in * £T£888't_6€k “of 20680
would'not give an amount of Stock as required by thg guestion, but a number
of **square pounds” per so much Stock. ¢

Exampies 74.

1. Find the cost of £8250 Stock in the 3 per cents, at 96.
2. Calculate the cost of £56320 Indian Stock quoted at 2. bove par.
3. [ want to buy 600 £10 shares 1n a company. 7The shares are
uoted at 84, \What shall I pay for them, and what amount of Stock
shall I then p))*&(zs?
4. When a celécan Stock is selling at 26 discount, what money will
a person reﬁmre to buy £6375 ef the Stock ?
5« Find how much a man gets by selling £627, d0s. of a 4 per
cent Stock at 80. - a . ’
6. When Stock is at 474 for a £50 share, what does a man realise
who sells 350 shares ? .
¢ 1. Armad owrn, £7000 Stock. If he sells a qua ter of it at 952 and
the remaunder at 964, find lus total lows supposing fe bought 1t at par.
8. How much 3 per cent. Stock at 844 can I get for £8572, 10s, 1
9. When thé 4 ®er cents, are quoted at 30 premium, how much
Stock will & man obtain for £1696, 10s,7 <
10. How many £12 shares quoted at 15§ can a man purchase with
£1769, 12s. 64 ? . !
11. A man owes £.75, 175, 64, How much Stock must he sell qub
of the Siper cents. at 92} to get enough money to diacharge the debt?¢
12. A person holds 4000 £1 shares in & concein when they are
. o

¥ 8eo note, p. 193.
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quoted at 32s, 6d. How many of these must he cell out, at. least, to
realise £3007 | |
13. A person owes £6000. Hb offers £300 in cash and a numher
of £10 shares in a compapy quoted at 73. Calculate the 1cquate
number of shates. ® *
. 1& 1f Ly investi fﬁsoo I can procure £8000 Stock, h8w much
sbelow par is the Stock sefing at ?
15. Find tl® price of the 3 per cents. when £950 Stock realises
£831, 5s, . o
162 Give the quotationgfor the 5 per cent. Colonial Stock at which
I bought £7250 for £7431, bs.
17. A ma® had £10,000 Stock, half of which he obtained in the
3 per cents, whin they were at 993, and the 1emainder when they
,were quoted gt g.lﬁ-emﬂlm.' He sells out all his Stock when the
quotation 18 991§ ow much does he gam or losed ’
18. A man 1nvests«£7620 1 the 3 per cents. at 95} ; he sells out
}hof his Stock when the funds have filltn to 933, £3600 Stock when
they haverisen to 9§, and tRe remainder at par. Find wha? be has

gained or Jost. N
. * o .
237. Questions on Intome :—
[
Examples— » ® P
Y L
(v.) A4 person owns $6300 4% Stock quoted at 84, Find the tncoms he*
derives fromYhus.

- ]
The £6300 in the question 18 Stoc.k, hengo to obtain income read 47 as
£4 per £100 Stock.

If £4 is*the income om £100 Stock®
® «then % ’ 5 £6300 ,,

°
4 x 6800 Stock _ °
. . _}00_% Kk —.— £252.

° ° 4
£4
= 6300 Stock = £26!
Short Meth8d—~—Income 150 5ok of £630 c 2,

.

+ * Questions aimi.lar to (v.), (vi.), and (xvii Y are continually confused.
Attention to the sbove methpd gmakes mistakes impossible, as the question
checks itself ; ¢.7. supposesa student started Ex. vi.4'* If £4 is the income on

%£900,” he must write Stock after*the £100 (see note, p. 193). Hence in
writing the second lype hetas no place to put the £6300, since cash cannot
appear in the same column with Stock. ‘Bimilarly with the coresponding
mistake i Ex, v, (Bes aleo note after Ex. fv., p. 184.)
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(vi.) A person invests £6300 in the 4 per cents. at 84. Find. his income.

The £6300 in this case is cash (for a man cannot imvert Stock).
Honce the reading for income is £4 incofie on £84.

If £4 is the income on £84 *

then !, , £6300
. E:soo
4% 888 _ na00,
)
4 . .
Short Method—Income= ‘%‘ of £6300= £300, ‘

Sometimes the dividend declared is not free of iucom: tax. In such
cases deduct the tax from the percentage dividend and proceed as before.
(vi.a) Tow much must I ihvest in 4} per cents. at 104 o secure an income
of £85, 10s. after paying income tax of 1a. in the £1

Here the dividend of 4} per“cont. is reduced by As. 6d. of income tax, and

so the resl dividend is £4, bs. 6d. per cent.
If £4-275 is income on £104
then £85°5 ’ T
£104 x £85°5
£1°275,, '
Short JmtAmount invcstcd=£il.g; 5‘ of £85:5% £2080.

* See ﬂxotc._p._ 195.
\ Examples 75.

1. What in:&ﬂ)’e do I derive from 400“£10 shares bought at 93
when a dividend of 4} per cent. is declared? ¢ Ce '

2¢ What income will a man obtain by investing £712, 10s. in the
3} per cents. at 951 ‘ ‘

8. Find the dividend on £8325 three per cent. Stock.

4 When the five per cemws. are at 435, what income would be
derived*from invesling 5%388, 10s. in them*? a € e

5. If Iinvest £3570 in Stock at 2 premium which pays a dividend
of 7 per cent., what income do I derive from it? .

8. I bought 40 %hares of £60 each gt 65. (After receiving a
dividend amounting ¢o 20 per cent. on my outlay 1 sold at 70. W%m@
was the total gain ? .

*7. Find the income from investig 4560, half in the 33 per
cents. at 76 and half iff the 12} per cents; at 142§, &

8. What sum should be invested in the 3} per cents. at 98 fo yield
:h neg?nn(nual income of £413, after paying an imcome tax of 4d. in

6 *
. 9, How much 3 per cent. Stock does a man hold whose susast
income is £321, 15s., after paying a tax of 6d. per £ i .

'

- £2080.

(N
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10, A persron bought £3000 four per cent. Stock when they were
quoted at 5 premium. On receiving his dividend he sold out at such
a price that he found that he hAl gained nothing at all by the whole
transaction. At what price did he sell
11 How nfucheshould ¥ invest in the three per cents. at 93} to
securgan income of £70 a year? o
*e 12, What sum mhst®pe invested in the purchasc of 4 per cent.
railway debentuges at 1084 so as to produce an income of £100 a year
after paying an iafomg tax of 8d. in the £?

3.e A certain sum dnvested in the three per cents. yields an annual
income of* £75. The samne sum invested in a 5} per cent. Stock at par
would yield am annual income of £126, 13s. 1 5 Find (1) the sum
invested ; (2) th® ptice of the threc per cents,

14. What 'ncorge docs a enan obtain by investing £3220 in a 3}
*per cent. stock’at 80% ? »

15. A person sells out of the 3 per cents. at 36 and invests the
ﬂoceeds in railway 5 ger cent. Stocllt) at par. Ifow much per cent. is

s inconfe increased . .

16. A &mpany, whose head office is in Edinburgh, carries on jrade
in Mexico, and the profigs remitted in one year amount to 182.441
dollarg The capital of the dompany is £250,000 ordinary Stock, and
it has also £100,000 of preference Stock. If the rate of exchange*for a
dollar be 2345 phnce, find to the®nearest poupd ¢ 4 much of the
profits remain a¥ter payihg a dividend of 4 per cent. on the preference
and 5 per cent. on the erdinary Stock

238. Questions involving the Transfer of Stocks :—

Examples— . ’

(vil) A person possessing £12,000 B per cent. Stock ~4%8, wishes to sell
. ! outp.;nd invest th:g roceeds in Thgper cents. at T08.  Find how muck
. of thelgtter Mock he can obtain.

This question’may be gvorked in two parts. u »

First sell out the & per cents Stock at 98 (E2. i1.) and then invest the
proceeds in the 7} per cent. Stock &t 108 (Ex. iii.).

It may, be seen, howéver, tWat if on sélling his £12,000 Stock at 98 he
obtained £z cash, andimmedistely reinvested this at 98, he would fist get
back his £12,000 St8ck; but if he invested the £x at 108 he would get

8, '

Hence M one question +— »

It by rein®esting MIQS he would get £k2,,Q00 Stock
”» ” ” ””

»-1000

- 4!2&92 :Wﬂ: X 98w

The latter mathod ia recommentled: a8 the shorbyr one
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239:; Frequently when large amounts of Stock are bought
or sold, the transaction has to be completed in several deals,
and in most cases cach deal aﬁ'eqts the subscquent price of the
Stock.

7
4

.

(viii.) A person haring £35,000 4 per cents Stock at 103, sells out in loth
of £5000. The effect of cach sale lowers tha ptice of the Stock by

3. How much does he obtatn Sor all the Stock ? .

" .
First the “ Average Price” of the Stock must be obtaiped. He sold in
7 lots, @ 103, 1023, 102}, 102}, 102, 1013, 101} ; the awverage of these is
102} (in this case the middle teim). e
' ¢
If £100 Stock produces on the average 102}

D8

then £35,000 »

‘ _£102-25 x £35,000 Stock_
£100 Stock giad 787 5

‘ Stock produces £35,787, 10s.
]

Lo
£102}
/3 c - 3 5,
Short Method—Stock prodl:ces 100 Stock of £35,000 Stock

=£35,787, 10s.

\

..
(ix.) If with the procecds of Hr, (viii ) he purchyscd £36 000 Stock the
. 3 per. cents. at 95 in lots of £6000, the gffect of egoh purchase bcmg
to raise the price 37, how much. money Ll he have left ?

Avera.,e pnce—ﬁ of (95-+95% + 953 + 953 + 95& + 958) =955
If £100 Stock costs on the nvorage 95{‘;

then £36,000 ,, £95°3125 x £36,000 Stock
on £36.000% £100 Steck *

Cost =£34,31%; 1bs.
and money left=£35,787, 10s. —£34,31i 108.= £1475.

£95 3125
Method— -
Short Method—Cost= £100 of £36 000 Stock=2£34,818, 102,
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! . Examyles 78.

1°I held £106000 Stock hle 3} per cents at 77. I sold ou

and byught into the 43 per cents at 914  How much Stock de I nov
* hold, and how has my®*yelrly income heen aficcted ?

2. A person, sells ‘£8% of Stock m the 3 per cents. at 95, anc
mvests the Eroc@ﬂs 1n the 4 ger cents at a premm of £4, 10«
How much Stock did he purclase, and what was the change n n
mcothe? *

8. A manegold £1930 of 3 per cent Stock at 1123, and investec
the proceeds 1n she 5 per cents. at £130. Find the alteration m lu
mcome. °
* 4. A persn slls £7300 3 per cent Stock at 96, and Wvests
money 1n a 5 per cent, Stoch at £106, 13s 4d. 1Tow 1s his annua
mcome aflected ? J

*« § Aseperson invested £1390 1n a 4 per cent. railway Stock at 115
When 1t rfes to 125°he sclls out ahd mvests the proceeds 1 2] pe
cent Consol» at 95.  J'indythe change 1 his mcome.

A man 1nvests as milch money in 4} per cent Stock as yield
an income of £16, 13s. Hc sells out at 108 um\ 1nvests the proceesls 1
the 3 per cents at®9. By how mulh 1s hus imncome alfer~d r

7. A man s £60005 per cent Stock transteired from she Stocl
at 125 1nto 3 per cent ¢ onsols, and a loss 1n 1come of £50 1s incurred
Find the price of Consqls .

8. £4000 3 per ¢ nt Concols 4t 100§ are transferred mnto a 4 pe
cent, Rallway Debentuie Stock at 1103, the expence # the opera
tion amounting to £43, 10s. Find the alteration,en’ the 1ncome
prodyced. . . . -

e 9. A persop jnvesks £13,650 in a 4 per cent. Stock at 91. On the
Stock falling to ¥5 he sells out, and 1n\ esting the procceds m an 8 pe:
cent. Stock he finds that*he thegeby loses as interast £60. What 1s the
price of the latter Stock ? A

10. £3000 3 per cert Consols at 101# are tran<ferred into a 44 pe:
cent. Railway Debersture Stosk at 125}, the expensed of the opdatigr
amo inting to £31, 1+ Find the alteration 1 income produced

11, A man has £3333, 63 8d. Midland 4 per cent Debenture Stock
He sells odt at 120 and 1nvests the proceeds in thi3 per cent Consols
losmg]thereby £13,%s. 84. Th annual ncome. »Find the piice of the

sols,
12. £5151 is invested in® r cent Stock at 101 ; the Stock rising
305, it is sold out and ¢he proceeds invested uMStock “at 102,swhic
pays- 4% per cent, Find the change i 1ncome.
13, T hold £6000 of ®f per cent. Stock at 112}, and decide &
transfer it to the 24 per cents, What miust be the price of the lattes
Stock 20 that wy intome may be increased by £3, 16a. 1



( .
200 COMMERCIAL ARITHMETIC «  [Px. 76

14. A person held £2950 Stock in the 3 per cents. when they stood
at 834 ; but when they had fallen 2} per cent. he sold out azd invested
the proceeds in a b per cent. Stock d; 108. Find the alteration in his
income.

15. A man realised £2730 by selhing a 3 per cent. Stock at 1133, and
investel one-third >f this sum in a 4 per cent Stock at 130, ai.d the
remainder in a 2§ per cent. Stock at 1133« Find how much of each
kind of Stock he bought, and the difference it madg, iv his income.

16. By selling out 3 per cent. Coisols at 192§, und investing the

roceeds in a Railway Stock at 137, a man finds that he can double his
mcome. What is the annual dividend on the Railway Stock 1

17. 1 sell out £10,000 Great Western Railway 4 perent. Debenture
Stock at £133 and buy £8000 Stock in the 23 pet cent. Cousols at
£953. I lend the rest of my money on mortgege g+ 3} per cent,
Find the'change in my income.

18. A person has £1500 in the 3 per cents. at 73, and when the
funds rise 2 per cent. he sells out and invests in the 4 per cents. at 90.
Calculate the difference in ns incpme.

19. A man has £2100 Stock in the 3 per cents., which he transfers
to the 3} per cents. at 874, thus increasing Lis iacome by £7. What
18 the price of the 3 per cents. ?

20. A person borrowed a sum of money at 3} per cent. per annum
simple interest, wmawinvested it in a Stock at 115, paying 4k pet eent.
dividend. If he gained thereby £190 in 11} years, how much money
did he borrow ? v '

21. If £1820 Stock which produces 5 per cent., and £3510 Stock
which produces 3 per cent., be sold out when the former is at 117 and
the latter at 4, and 1f the proceeds be invested in 6} per cent. Stock
at 169, what wiil he the resulting change in income?

22, A man has £2000 Sto.k in the 3 per cents. By selling oat at
95 and reinvesting in an 8 per cent. Stock he inlreased “his income by
£20 a year. What did he pay for £100 of the new Stdck ?

23. If £100 of 2§ pPer cent. consolidated Stock cost £87§, what
quantity of the Stock would cost £7497, 12s., and what annual income
would be derjved from it} " °

«24." A "person owns £80,000 Indian S.ock, whizh he desires Yo sell
in lots of £5000. He disposes of the first lot at 124, but the sale canses
a fall in the price of the Stock of } per cent. Each succesding sale
results in a further f4ll of } per cent. in the price of the Stock. ’}Sf the
expense of the sale ainount to £100, calculate the net proceeds of the
entire sale. o

5. A person has £5000 which he ‘nstructs an agent to invest in
8 per cent. Colonial Stock standing at 102, 'Tue agent buys in lots‘of
£500 Stock, and as each deal is completed the price of the Stock rises
m r cent. The agent buys 9 lots, when he is*instructed to '

ys;g. If his charge amounts to £'110, how mueh money should’
return to his employer? '
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240. Questions involving Brokerage :— .

As has been 8lready explaini (§ 233) Stock must be hought
and sold only tlgrough a Stqckbr%er, who charges for his labour
usually g per cent. ~ It must be Gbserved that he always charges
en the®amount of Stosk kought or sold, and not on the amount of
money obtained jn the trfnsaction. His gharge, therefore, aflects
the price of the Sédck. -

241.° Syppose a man desires to buy Stock through a broker
when it is quqted at 94, To obtain the £100 Stock he must
give the broker £94, and, in addition, must pay the broker £4 as
conimission (not 37/ on £94, gince the charye is made on amount
of Stock). HBnce, he really parts with £94} to obtaim £100
Stock, ¢ e. its price is 943. h

Similarly, if a man eells £100 Stock; quoted at 94, through a
broker, the proker will hand ‘over £91 as the money obtamed by
the sale and then receive back £} as his commission, so that ¢he
original owtfer of the Btodk ‘gets only 937, or its price, so far as he
is concerned, is 933. .

242. Often the' price, as quotea includes br~'. rage, but when
it does not, allowance must be made for the broker’s charde at the
very outset, and the price of the Stock modificd accordingly.

Examples— R P
(x.) What must be paid for £3000 4 per cents. at 102, brokerage 37,1
In this case the broker’s charge alters the price of the ﬁ*uﬁ’( to 102¢.
Hence— * . .
. .. %1 £100 Stock cost £1023
*  then £3000 (.
_ £102°125 x £3000 Stock _
T £8068, 152,

£1024125 . , _
s Mhort Method—Qost H?‘)’o‘sﬁl? of £3000 Stock—=¥3063, 155.

(xi.) 4 ﬁrm invested £8762, 10s. in the 4 per cents at 87}, brokerage 3y,
ind his inggme. o .
+  The broker's charge alters the price of the Stock to 87§.
I £4 i® thrincome on £87§
then .t o, 287626 o

£4 X £87628_ 4000 fnooms
N » E'Gﬂﬁﬂ *

& 1. . ‘0
Whors Wﬂmﬂaﬁfwl of £8762-5=~ 2400,
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Examples—
(xil.) How much Stock, quoted a} 104}, brokerage %7, mwst be sold to
realise £83301 Find alsd the broker's charge. :
The broker’s charge alters t{xe prio: of Stock to 1243.
. If £100 Stock realises £104:125
1 2 2 £.8330
£100 Stock x £8330 ;
T o4 Tap £8000 Btocks |
Amount sold =£800¢ Sto:k.
Broker's charge =47, of £8000=£10(.¢

£100 Stock Qe
J— =5 tL Bt 0=
Short Method—Stock £104125, of :4.8J3 £0000 Stock.

. = ¢ '
(xiii3 A perss transfers £8100 Stock from the 3 per cents. at 94} to the
4% per cents. at 1013, brokerage in eulh cuse being 3),. Find the
0

alteration in his income. .
i

The first Stock would be sold at 943 ; the second would ‘ve bought at

iSee Ex. vii.) If by reinvesting at 94g<he ‘woulll obtain £8100 Stock
y g B

« then ,, »  101F » ?
100 7 151 ‘.
— £8168 Stock x 335 x )%3,
2 &‘f

s
=£7550 Stock.
*'Income from 1-t Stock =3 % of £8100=£243.
o oo, 2nd , =43% of £7550=£339"75
Diflerertce = £96, 18s. 'Ga.iz(l. N
L « $ 1
(ziv.) By selling out £4170 4 per cents. at 103 I cah purchase 13ith the
proceeds £4115 5 per cent. &ock. Find the quoted price of the
_latter Stock, brokerage in bdih cases bkigg 8%

P « Stock( is sold at i{)Q;. . .
If by reinvesting at 102} I obtuin £417 Stock
then ” , 4115

! »
a — o%8% % 4170 Stock _ ‘
T Stock 0% «

5

»

104} is the price incltcing brokerage,
¢ . quoted price 5 1044

The last two examples could have been worked by obtaining
the 'cash values of the Stock sold and then from that calculating
the income or price as required. .’
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Examples 77. .

. .

1. A man invested £797 in th’ three per cent. Consols at 993, and

sold out when they rose to £1024. §low much did he gain after paying
§ per cﬁt. brokerage on each transdction ?
.  2#A person who qwng £21,700 Stock in the 23 per cent. Tonsols
#lls it at 954, paying ¥ pem cent. for brokerage. e invests the money
received in N. S.*Wales 4 per cents. at 1088, paying no brokerage on
the reinvestment. ® Find the chaftge in Ins income.

3 A person sells ot twenty-five Egyptian £100 bonds at 50§ and
invests the proceeds in a Railway Stock at 125; the brokerage for
selling honds is"} per cent. on the Stock. What amount of Railway
Steck was bt)ughdP
. 4 How mgch ennst be thvested in the 3} per centg at 97%
(brokerage 3) to yield a dividend of 50 guineas? -

5. Find the alteration in income occgsioned by changing £3200
Stgck froyn the 3 per cents. at 863 to 4 per cent. Stock at 114%, the
brokerage bging } per gent. .

6. A person invests £2645 in railway shares at 1143, the apqual
dividend being £5 on tach®shgre ; afterwards he sells out at 125} and
invests®n 3 per cent. Consols at 93§ (brokerage on Railway Stock i, on
Consols §). Find the change in incqme.

7. l'invest asum of mouney in the 6 per cents. it 112}, and after
receiving a half-years dividend, I sell out at 1153, gaining® thereby
£103, 8s, in all. WhatSum did I inve~t (brokerage })?

8. A person invested £1911 in,3 pbr cent. Stock at 793. He sold
out at a higher price and realised £2061., If he paid } Ppgr cent. com-
mission on each transacticn, at what price did he sell?  {

9, Find the change in income due to transferri%g £5670 of 43 per
cent. Stock at 834 to 53 per certt. Stock at 94§, a brokerage of § per
cer. being cha®ed on Bach transaction.

10. A man dérives ary income of £126, 13s. 4d. Jfrom money inv8sted
in the 3 per cent. Consgls. He gells out when they are at 93. and
buys 3} per cents. at 95. Hqw much ig his income increased by the

trgnsfer ¢ P
11.°T invest £2189 in th® b per cents. at 114%, and afterwards sell
at 135% and invest in the 4 per cents. at 92§. Find the change in
incomne ibrokemie B :
invest £905 in the 3 per cents. at 9QF, tnd when they have

12,
risen to 91}, L sell out and invest in the 3} per centts. at 973. What is
the khange in my income (bngk 3 on each transaction)

13, A person has .£10,000 in the 3 per cenig, which he sells #nd
miftvests in the 3} per céhts, at 87§ (brokerage } on each transaition),
and increases his income by £10. Find the price of the 3.per centa.

14. I wish to sel? ou¥ £45,000 4 pencent. preference shures at 105

and to pnrchase £45,000 5 per cent. debentires at 131. It is calcnlated
that the result of each sale of €5000 will be to lower the price of the
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Stock shich I am selling by ;4; per cent. (i.e. the first £5000 will be sold
at 105, the next at 104‘}% &c ), and that each purchasg of £6Q00 will raise
the price of thut which I am buying by } per cent. It my broker’s
charges for brokerage for the whol: trapsaction amopnt to £50, what
wilm the total amount of his Wll'? .

15! A broker charges } per cent. commigsior on money invésied and
char%ea the highest quotation of the Stoo% for the diy (928), havit,
bought at the lowest (92)). What is his profit an ‘he investment o
£3087, 10s. ! « oS

16. A man sells out £110,000 Stock at:106%in lots of £10,000Stock.
The effect of the sale of each lot is to lower the price ]} per cent. With
the proceeds he purchases £100,000 5 per cent. Stogk™at 110 1 lots of
£20,000 Stock, each purchase sending the Flice of "the 5 per cents,up
} per cent. If his broker charges £50'in all, what cagh has he left out
of the tfansactiop, ?

17. A broker 1s employed to invest a sum of money in the Funds,
and receives as brokerage £45, being } per ceut. on the purchase-mgney
or J; per cent. on the nominal valuc' of the Stock. ~ What was the
amqunt of the Stock purchased, and at what price per cent. was it
standing ? IR .

18. A capitalist sells out £1250 3 per cent. Stock at 88 and invests
the ‘proceeds 1n Shipping Company shares at 1374, and theieby 1creases
his 1?ncome by omesthird. What dividend dges the Spipping Company
Pay19. How much must a man invest in thé 3 per cents. at 114 to
obtain an income of £256, 6&, after paying un income tax of 7d. in
the £, brokerage being charged at the 1ate of } per cent. ¢

20. A p&son has £9500, half of which he 1mnvests in the 3 per cents.
at 94%, and haif(in the 5 Fer cents. at 118§. On receiving the first
dividend from each, he sellsx out of the 3 per cents. now at 963 and
invests the total proceeds in the b Fer cents. now at 128§. On receiving
his fiext dividend he sc1ls out all his Stock, which'is then at 1203,
If there is a charge of % per cent. broKerage on every transaction, find
the ultimate total gain or loss,

e .

« 243, When'a new Company is forined it fs often unnetessiry
to call up all the Capital at the very outset. It is important to
observe in such cages that the dividend declared is paid only on
Paid-up Capital.

Example— - .
* (xv.) The Sha ital of a Company is made up of 50,000 £10 share,
" Wren the jg;ﬂiimdeudo d {8 Wm%«?s%)' M‘:’;Mfreholdeu have

up only £6 per share, Find the da'm‘dfnd due one who has 600
#n the Company. . v ¢

The money actually invested = £6 x 600== £3600
«» Dividend=8% of 8609=£}08.
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244, When investing in a Company one must be cargful to
ascertain whether, the ghares are iylly paid up or not, as the persons
m possession of the shares are held liable for all Capital not yet
called ap.

. Bnm}lel—

* (xv1) The £5Q shares off a Company are quoted at 34 when they are only
up. Pund the cost of 100 of these shaies, and the interest
obta on tkem Jrom £21% dundend.

« Cost of shares a% they stand = £34 x 100=£3400
Annunt stall to be called up=£25x100= 2500
Real cost=£5900

. (Of course the £a500 may ndt be called up for a considem‘ble time,
yet the investor must be prepared to pay it when called-ypon )

Amouht paid up=£26 x 100 =£2500
- . Dlvxdend—zg 7% of paid-up Capital =£62, 10s.

245. TS find the rate of interest which a Stock pays. , By
Rate of Inserest 1s awayh to be understood the amount of nterest
obtain8d by investing £100 1n the concern, and must be Jis-
tingwished from the dividend paideon £100 Stock.

(xvi1 ) Find $he rate omnterest paud by the 4 per cents at 95

Interestdf £4 18 obtamed bv 1nvesting £?(5)0

» hd i 1% . ”

4leQ 80_ o 4 _ o2 I
%15 =24/~ 84, &1 24,
19 .

Short Mhod—Rate of Interest=é;% of £100=4£4, 4s 24d.

® o« ®
246. From this we pbtain®a,method of comparing Stocks.
(xvit1 ) Whach 18 the Better ipvestment, the b per cents at 108 or the 3} per

® cents atbb? Comgpare the rates of interest. o » -
lst Cage—If £5 18 mtdrest on 1nvesting £103 Short Method— *
L] £5X£100 ” 2100 1st Intﬁrest= £15 of £100
%8 . paals * , =£48
2nd Case—If fs 518 interest Onénveatmg £18§° ond Inberest==£3 5 or £1 go
 £8'5% £1009 -
.___.._.._._55 LY =841,

3 The of interest, h
koo 1231% is the hﬂ& mﬁ’“ﬁ'm ﬂ::t ';'.%xpwm the m
&adn‘l mﬁéwapmnkwgﬂigd 3 wiggle,
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247. A shorter method of comparing is to see what interest
would ‘be obtained by investing the amount of the prige of one of
the Stocks in the other, and co! [pare the result with the dividend
obtained in its own Stock. 4 - - ,

Thus, by investing £85, prife of second Stock (Ex. xyiii.), in
the 5 per cents. at 103, we obtain as interest- °

.. \ «
If £5 is interest on z‘égS Short Method— &
I T} y ‘
£5x £85 4% _ .. =55 of g85=201
103~ £T6§ =£41 Integest £103 )= +

whereas, in its own Stock, the £85 produces only 3-5. Hence,
first Stock is preferable. . e

248, , It should be noted that the dividendpaid by a Stock is
not always a safy’ guide as to its value. Several concerns paying
large dividends have collap~ed suddenly, during recent years,
One ought to study the whole “lifc” of the Compayny and its
prospects hefore concluding that it is “safe.” Of course the
amount of Capital paid up must also.be taken into ar count, as a
high percentage dividend may dwindle down considerably’ when
is-ued on Capital paid up. K.g. 8Y dividend on £10 shares
(£3 paid up) quoted at £5 falls to the much lower*figure of 4 87,
and includes the risk of a further paymens of £7 per share at
any time, the fupure dividead on which dmay be much lower

than 87, 5,

" Examples 78.

1. What is the rate per cént. of the interest that a man gels pn
money invested in a 34 per cent. Stock, the price of wiich is 109§ (in-
cludifig brokerage)?_ What income wouldc he get on £15600 so
invested ? ¢ °

2. What must the price of the 5 per cents. Stocks be to be as good
an invgstment as the 3 per cents. at 9241 . -

¢3. A person invests £2100 n the 2§ per cenws, at 104F. What
amount of interest will he receive (chaige for brekerage being § per
cent.)? Find also at what price he must buy 43 per cent! Stock in
order to obtain the same rate of interest. ¢« ¢

4. A man spent ‘£1100 in purchasing 3% per cent. Stock at 82}.
What income did he obtain, and whe* yar cent. did he get ou the
money he invested 1 , , . o

5. On a certain day the 3} and the 3f per cent. Stocks werd
mxctively 91} and 94§, including brokercge. Find wlich is the
better .“‘Pock, and calculate to the nearest penny the difference in
income from in\esting £20,000 in each.
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6. What must be the market value of the 3 per cent Copsols in
order that gfter deducting an incoge tax of 7d. in tﬁe pvund they may
yield 4 Eer cent, ihteredt ?

7. Which would yield the befter return, Great Western Stock at
136} of Caledofiar Stock &t 125) the former paying 53 per cnt.
dividegM and the latter 5 per cent. § If amin sold £1000 Stoclz in the
Tess profitable Stock and nvested the proceeds in the other, what
additional income would he receive, assuming that he paid } per cent.
brokerage on the $tdck sold?  »

What must be dhe parket value of 3 per cent. Stock in order
that, after deduc tin% an come tax of 10d. in the £, 1t may yield
3} per cent. intagest

9. Find what*amount must he invested in 3 per cent. Stock at 87§
(brokerage ) so that the yearly mmcome derived therefrom (after
deducting incorfle tax at 64, in the £) may be £300, _

10. A man 1nvests £840 1n the 2¢ per cents. at 99 and £1470 in
the 4 per cents. at 126. , Find the averagt rate of interest per cent.
wittth he 8ltains, . .

11. If tBe three per cents. are at 87}, and railway debentures
paving 4} per cent. araat & premium of 25 per cent., by which mnvest-
ment cgn the larger mcome be secured ; and by how much will it
exceed the smaller if the sums mvested be £2613, 155, 7 .

12. If a man receives 4 per ceht. interest on his capital by in-
vesting in 3% l]:ez’cent‘a , fd (1) the price of the Stock ; (2) hew much
Stock c¢in be bouglhit fom £1400,

13. A person investy £28,227 in a 3sper cent. Stock at 97. On the
Stock rsing to par he sells out, ant, investing thgf proc: eds in a new
Stock at 291, he finds that he thereby gas in nterest £17. What is
the rate of interest of the latter Stock ¢ »

14, Two persons have equal amountsjinvested, tI one in the thres
pem cents. and the other in the 3% per cent-~., and both r«cetve equal
amounts of interest. If the 3% per cents. are at 873, find the prise of
the 3 per cents. ¢ N v,

15, A person eells Stotk A, paying 61 Ber cent.,at 128} and invests
in Stock B, puymng 3 per cent, at 724. * By how much per cent. will
the interest of his ingestmentsbe altered ? * T .

18. A man has £2000. part of which he invests in the 3 per centa.
at 90 and the remainder 1n the b per cents, at 125. W hat sum has he
invested in the respective $tocks if he makes 3} per cent. on the
whole? (See § 208.Y . e.

*17. The difference between the income derived from investing a
certain sum in the b per centd &5°125 and in the 6& per cents. at 135is
1} guneas, How much was invested 1 ° »

ﬁ A pereon finds that if he invests his money in the 6 per cents,
at 126 his income will be 822, 10s. greater than if he invests it.in the
O per cetits. at 210. Find the sum invested. L@

19. A person invests £1200 in the two and a half per celits, at 96.
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Find how much he must further invest in 4 per cent. preference Stock

at 130 0 as to secure an all round 3 per cent, return.

20. £500 4} per cent., preferefce Stock is bought at’ 111}. The
stamp and fee cost £2, 10s,, and ¢hmmission is charged at the rate of
3 per cent. (per £100 Stock). WXNat is the actual interest produced by
the meney invested ? -~

21. A’ person purchased 500 £20 sharés ih a concern. They are
quoted-at Elb, but are oply half paid up.' Calculate (1‘) what he will
receive when a 4 per cent. dividend ig declared ; (%) the full cost of the
shares supposing they are fully called up while he has them. .

22. I bought 25 shares of a certain fompany for £135 eath, the
snid-up capital for each share being £100. During.the year I got a

ividend of 5% per cent. on the paid-up capital, and a bonus of £35 on
my 25 shares. What rate of interest did my investment bring me?

23. Mhich is the better investment—a purchasef £25 shares in
a company (£28 paid up) quoted at 22} paying a dividend of 8 per
cent., or thread sbares of+£1 (fully paid up) selling at 35s. 6d. and
earning a dividend of 12} per cent.? , ¢ -

24. A person has shares in‘a comfany vaiued at £F each, but of
thi§ only 12s. 6d. has been called up. If during a certain year a divi-
dend of 4 per cent. is declared on the paid-up capital and the remainin
capital called up but no dividend paid on it, what rate per cent. of
interest does the investor get for this money ? o

‘ L]

249. Frequently the price of a Stock,is quoted eum div. or
ex. div. This means thab the particular company is about to
declare a dividerd, and the price quoted includes (cum) or ex-
cludes (ex.) the mght to receive the dividend. E.g.if a person
buys Stock at 94 “cum div.” he is entitled to share in the divi-
dend just about to be deciared, to the exfent he would had he
held the Stock for a considerable time previousl.' If he buys at
94 “ex. div.” this means that the dividénd when declared shall
be paid to the person who sold the Stock and not to the new
purghaser., ‘ ¢
¢ i}iven the price ‘cum div.” and the dividend, we'can chleulate
what ought to be the price “ex. div.” and vice versd. '

Example—4 cd.icern is about to }my a, dividend whioh Y d to be
8 per ceni. *If the Stock is quoted'at 105 * ex, div.,” ought to
be the price ‘* oum div.” § . *

* Suppose a person A is selling the Stock and B buylng:—1f & a8
105 **ex, div.” he oltains 105 for the £100 Stask and then gets £8 of;
odend. He therefore gets altogether £113. This must be the price B
would require to pay A for the Stock if A iwere tp sell *“camy (Mv,,” ag B
wouldzet the £8 interest on éach £100 Stock bought, and hmﬂnmlf
payment for the £100 SBtock wounld be 105, the price “ex. divy”
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. Exanqples 79.

1, I invest £26,180 in the 3 ger cents at 933, but shortly after sell
out a Ralf of my Stock at 92} andWwith the proceeds buy 1n the 4 per
cents, &} 87. Find, correct to the nearest penny, the differenge in my

¢ incomre. co

2, What raje of intertst does a man gej for money invested in the
4% per cents. at 93*1f he has tq.pay an income tax of 6d. 1 the £ on
his groes income from ghe Stock ?

%. A man sells out of “the 3 per cent. Consols at 90 and invests in
shares paying & per cent. interest, If he makes an 1ncrease of £336 on
his previous mcosne of £864, at what price did he buv in?

4. The total capital of a.concern 1s £50,000, and the profits for a
scertain year afount, when untaxed, to £2000. A man holdy £5000 of
the Stock, Oalculate the differcnce 1n his income under the following
conditions :—(1) The company lpaysx mcore tax of 1s 1n the £ on the
tewel proft and divides the residue among the shareholders, who pay no
further taf. (2) Thé company pays no tax, but each shareholder 1s
taxed on his dividend, those not exceeding £400 being allowed an
abatergent 'of £160. If under the second condition his net income
1epresented a return of 4 per cenf on his money imvested, at,what
price did he buy ?~ - -

5. Two Stctks are standing, the 4} per cents. at 120, and, the 4 per
cents, at 80. How ought a ca{ntal of £1000 to be invested between
the two 8o as to bring 1 a yearly income of £45?7 (See § 208.)

6. A man has £2160, part of which he mve;!s m the 3 per cent.
Stock at 84 and the remainder in 5 per cent. Stock at 1197 How must
he divide the money so as to get the same interest on ez« It investment ?

J. 1sell out £4p,000 Stock from the 3 per cerss. at 95 and invest
the gsrooeeds, gglf in the 4 per cents. £ 104 and half 1n 4 per centa.
at 108} Find,-to the nearest penny, the difference in my income,

8. A man sells outf£5833, 6s. 84. 2} per ~cent. Consols at 96 and
invests the proceeds partly in 4} per cent. Railway Debentures at 135
and partly in 3 per cent. Colenial Stock at 96. His inceme is increased
by 51?5 18s. 84, Fénd howmuch of each kind of Stock’he bought on
reinvestment. ° ‘

9. What must a person have invested in the 3 per cents. at 87 if
the transfer of three-tourths of his capital to the 4 per cents, at 120
would diminish hi®incomd'by £4 (neglect brokergge) ?

* 10, At what muss a man have purchased the 3 per cents. if thar
him an intadest of fivent, after paying an income fax of- ed.
£ ob his dividend, brokerage being { perasnt.? )
In & certsin eom the fmfeg,m Stock pays a dividend of
& ‘per éent, annually in v 1t tock is %%utegi at 114 Rex.
g‘il.b. what ought to be ity quotstion *damn div.”t  What interest does
bozer
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12. A person has an income derived from £3360, which was origin-
ally invested for him in tle 4 per cents, at 96. 1f he now sells out
at 94 and invests one-half in Railway Stock ‘at 82}, which pays a
dividend of 3 per cent., and the otier in Bank Stock at 164}, paying
8% per cent. divide: d, what differere will he find n h¢s income'?

13. 4f a Stock, of which the estimated dividend due is 4 p~s, cent,,
be quoted at 94 “ex. div.,” what difference ‘would it make to a map’
who has £23,030 to invest, whether he buys “ex, dive” or “ cum div.,,”
the dividend when declared being 4% and the.Stdtls then sold out?

14, What must be invested mn the 4 per conts. at 84} (brokerage

per cent.) so that the yearly income derived thercfrom, after deduct~
ing a tax of 1s, in the £ (on all save £160), may be £5¢%1 ’

15. Explain the following cutting from the mcehey column of a
morning newspuper :—*“ Amongst Foreign Rails, Mexican Rails were
strong, th: Ordinary rose 4, First Preferred 2, and Secdhd Preferved 1;
Canadian Paciﬁc'feﬂ § to 4837 p

16. How much money thust I lay out in the 3} per cents,at a
discount of 124, to obtuin an income of £140, brokerage béing at=ie
rate of } per cent. ? . ¢

17. A per-on invesis £1500 in the 4} pe~ cents. at 75. How much
must he invest in the 5} per cents. at 150 so as to secure an al} round
4 per-cent. dividend ?

18. A man sells out £5000 Stock from the 3 per cents. at 94,
brokcrage 4 per cent.. and invests the hali of his modey in the 23 per
cents. at 934, brokerage }, and loans the rest a3 4 per cent, Calculate
the difference this makes in the amount of his income.

19. A person ir{:_e\ts two sums of £780, one in the 3 per cents, at 80
(grice inclu(‘x;ing brokerage),'and the other in the 4 per cents. at 97
(brokerage extsc, 3 per cent.). On receiving his first year’s dividend,
he sells out of bdih at par (the expensescof thd sales amounting to
£3, 10s.), and loans the total money on mortgage at¢3 per cent. per
anmrn, Calculate his first retuin from the mortgage.-

20. A French Cothpfany pays a dividend 3f 4 per cent; Calculate
in Engli-h money, to the nearest peliny, the dividend an investor gets
who purchases 3000 shares in it at 325 fiancs per share, the original
value'of which wis 30 francs (£1 =252 fruncs). ¢, e c

21. A person has money which he invests as follows :—£5200 in
the 3} per cents. at 104, £2010 in the 44 per cents, at 134, and £1764 on
loan at 3} per cent. = Find his average interest per cent, .

22. Find which Stck yields the better returfi-French 20 frane
shares quoted at 25, paying 3} per cent, or Engljsh Railway Stock
at ‘30, paying 3} per cent., if the raté-of exchinge is £1=25 francs.
Find the difference i income from investing:£1000 in each. Neglect
brokerage. A

A
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XXXII.—BANK CHEQUES AND BILLS.

250. Money transactions are frequently made by nteans of
Sheques thsteacs of by cash.

A cheque is a written order}on a banker requiring him to pay
he sum statetl oh it, either om demand, or to the order of, or
hrowg® the banking,aegount of the person or firm mentioned on it.

The following llustrates the appearance of a cheque —

No. 597. ..“ . e CLAsGOW, 21st Oct. 1901,
. * _CoMmERcIAL RANK OF ScorrLaND, Lrp. I‘;"m’“d
enny
Pay Nr. ALFRED SMITH or bearer Fifty-seven | g,
pounds ters shillings and sixpence.
M * nl
£57:10:% ° . ]:LDWA:{-D Bry:oON.

251. Any one predenting the above form of cheque at the bank
witt recedve the money at onee, 1t beiny deducted from Mr. Bryson’s
account i the Commercial Bank of Scotland. Such a cheque is
termed payabie to bearar. and the bearer usually signs his name
on th® back m token of 1eceipt of the money.

When, howevgr, it is stated on the cheque that it is payable
to order, thensMr. Smith must eudoise it, 7 e. sign his name oun the
back of it, after which the money will be paid to any one who
presents the cheque.. A cheque jayable to bearer need not be
endorsed. If, however, ihe mdney is jaid oy the cheque being
presented by a person who has no account in that ban¥, the banker
usually asks for an endorsement as a 1eceipt It w11l be seen that
a.ch'eque payable to qder is mére secrre than one payable to bearer;
but, as an endafsed cheque may be lost, many firms are in the habit
of crossing their cheqdes. This consists inswuiting the words § Co.
between two parallel dines drawn across the face of the
cheque thus— ‘ ” . , [ "
* When such alcheque is presented at the Bank the J'S

banker merely transfers the money 'from Mr. Pryson’s [ <&
aecount 80 Mr. Smith’s. Should Mr. Smith not bave an

account at the Cemmerc?al Bank he presemts it at his own bank,
the officials of which obtain the necessary transfer through the
Bankers’ Clearing-House,® t¢™which reference will be made later.
ol® Mr. Smith should have o bank account He*must'get the money
paid to him through some one who has.

262. Cheques®are thus a grest epnvenience, lessening as they
de ﬁy’w&nﬂhnﬂiﬁg of money in settling accounts. Frequently,
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the same cheque passes through many hands before being pre-

sented at the bank. Thus, in the example before us :—Mr. Smith

might use the cheque to pay some Eher accoufit, say to Mr. Brown,

who in turn might use it to payfsome other person. Each in- .
dividual who uses it in this way must endorse it,’and becomies

responstble for its amount should the bank refuse payment; fe. if .
Mr. Bryson has not sufficient money ir. the bapk when it is'
presented there, ) i .

Cheque forms are usually supplied by the banks in “tkooks.”
The cheques are numbered consecutively, and there is 4 counter-
foil to each. The counterfoil should be filled upezimilar to the
body of the cheque and kept for reference. -

253. The person who writes out’ the cheque ’s called the
drawer, the bandrsr is called the drawee, and the person to whom
it is payable is called the payee. S

264. Frequently a person does ngt desire the monty to~wm
paid over at once, in which case’a Promissory Note, Bank Draft,
Inlanid Bill or Acceptance, or a Bill of Enchamge is magde out.

255. A Promissory Note is a written promise made by one
persoh to pay a certain sum of qmoncy to another person, or his
order, or to bearer, on a certain date mentigned in the note. The
following illustrates the appearance of a promjssory note :—

' £60, » T :
- © GLASGOW, 20tk Sept. 1901.

Stamp. |-
"Three months after date I promise to pay to.
the order of WALTER SiNcLAIR tlie sum®f Sixty °©
pounds sterling for value received. ¢
. GEORGE BARNETT.

.Waite? 8inclefr may use this note in tmuch thh same way as if i
were a cheque, and pass it on to others after endorsing it, or present
it to the bank or to g bill broker, and obtain money for it ; xprovided :
of course that George Barmett is knowf: tq be likely to psy or
honour the note when due. As, however, all who negotiate .this
notc know that the actual paymen%” whll not be made ‘till ‘ths .
specified date, they'make a deductivn from its face vdlue em..
account of their having to wait for their money. The deduction
is termed Discount, and beas a relation’ o the current rate of ,

interest at the banl
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256. A Bank Draft or Bill of Exchange, whether inland or
foreign, differs essentially from %vpromissory note, Thus’in the
case under consileration, where Walter Sinclair has sold goods to
George, Barnett, while George Barnett would write out a pro-
missory, note, if a’bill were used Walter Sinclair would write it
<ut thush:— LI )

\ . * D GLASGOW, 20th Sept. 1901.
I £60e° , &/, Ly
Stmp-'J . Threo & Q¥hs after pay to me or my

ordgr the &/ of Sixty & &5 is sterling for value

<
received. Y/ &
o/ . . § Warer SiNcrare.
* Mr. Georok Bar¥mr, ' GrorGE BARNETT
3 Maxwell Squaie, Glasgow. b
ﬂccpug. GEORGE BARNETT,

Walter Sinclair would then send the bill to George Barnett,
who would ,accept ity 2.¢ «would write across the face of it, in any
of theeways indicated above, the word accepted, with the date,
his signature, and ,the name of the bank, if any, where payment
would be made.» The byl is then returned to Walter Sinclair, who
can use it in the samg way as a cheque or promissory ndte. In
this case also, if the bill is negotiated .either through other firms or
through the bank, or through a bill broker, disccint is taken off to
recompense for the time that will elaps¢ before t.{ne bill'}s paid up.

257. Foreign Bills of Exchange are much the s¥me as inland,
but f6r safety are usuglly written 1n sets of three, thus :—

) . Pavapre v Grascow. \
No.630. £60. ~ h
Stamp. . . OCALCUTTA, 30tk Septi. 1901.
* o Six months after sight of this Fxst of Ex»
¢hange (second and third of same tenor being
unpaigd) Fa.y to me or my order the sum of Sixty pounds
sterling for vajue received as advised. *

& .

L)

. WALTER SINCLAIR,
To Mr. GRoRGE BARNETT, & ™ R
. 3 Maxzwell Square, GJasgow .

On presenting the abgye as it is ta the bank at Calentta,
with the bills of Iading (a nota of the goods actually shi
signpd by the captain) as a guarantes that the debt is Rennine,
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€
Walter Sinclair would receive immediate payment The bank
would then forward the bill and other papers to Glasgow, and as
soon a3 George Barnett honours fhe bill he weceives th necessary
bills of lading entitling him to linload his goods. When such a
course is impossible, Walter Sinclair' must stnd‘'on the bill to
Georgé Barnett, who endorses and returps i, as in the c€3e of an
Inland Bill ' '

The other two are mere copies of the first, ryfitten out in case
the fivst is lost in transit. They'are sent'on at different times,
but two of the set become useless Whenever one of the'three
is paid. b

258. It will be seen that George Barnett dves not require to
send any money abroad, he merely pays1t in Glasgow. Nor does
the banker horz requite to send moncy, as some firms in Calcutta
will be owing money in Glasgow, and pay ‘it in Calcutta. There
will, however, be some difference jn the totals of tkese, ¢thus
necessitating the transmission of some money Letweelr countries,
but little in comparison with what there ewould otherwise be.
The bankers and bill-brokers take ‘all this into account when
discounting the bills, and charge accordingly. Jf there should la
a great demand in Glasgow for paymept of geods bought by
Calcutta merchants, the bankers in Glasgow, fearing the necessity
of having to transmit money, from Calcutta to Glasgow, wiil charge
more for the ach mmodation. ' This extra chaige must be borne
by the Culicutta merchants, hence they will consider the advisa-
bility of sehaing the cash themselves as being cheaper, and,
accordingly, the demand for bills will decline. The bankers thus
fix what is termed the rate of Exchange. A !

259. Take anothar example with French money,

The British sovercign contaizs gold 4o the value of 25-225
francs, apd ought therefora to be \xchafiged for that number,
This's termed their par of exchange (§141) ; but as it costarmoney
to bring franes fiom Paiis to London, or to send sovereigns to
Paris, this cost myst be considered in estimating the velue of the
coine. Even should merchants choose to transmit bullion (solid
bars of metal) instead of specie (coins), the cost of transit still
cemes in. Bullion merchants and vatious agents undertake thd
fransmission of mepey in either form, and hence are in competi-
tion with the banks and bill-brokers. When, therefore, a pesson,
A, in London, owes money,to B, in Palis, he may ask B to draw
o bill on London; or A may purchase in London somig bills
already drawn on Paris and transmit them to B, who would either
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[
wait till they were due, and thus receive his payment ffom a
merchant, ¢, in Paris; or, as is guore usual, B would sell 1t to a
broker in Paris, who would collectit when due. If there happened
to be in London a great dpmand for bills on Paus, the brokers
would charge accordingly. A I'ondon merchant might, under
such ctrcimatances, get imexchange for a sovereign a ill on"Panis
for 25 francs. T[lus woultl be the Course pf Exchange. Bills on
Paris would be aé® Rremium for London meichants are paying
more $hmn the value for them. At the same time in Parns bills
von London’ would be at a discount The course of exchange
cannot, howeveél® differ much from the par of exchange, for then
people would begin to transmit money through the bullion
merchants as agents. Again, the competition between the banks
and bill-brokers keeps the course of exchange fiSh fluctuating
very much, o .

r Prv.—When one persen signs for two or more he may add
the abbreviftion per pro This sigmifies “ per procuration,” and
intimates that the agent ahaghbut a lnmted authority to sign, and
the primcipal is only bound by such signature if the agent in so
signing was acting within the actual hmts of his authofity.
The proper method of using the abbreviation is per pro.
John Jones & Co., Thomas Smuh. The letters pp. are also
used as a further abbreyiation. »

260. It will be seen from the foregoing that jaany cheques and
bills, &c., pass through a number of hdnds and go far from the
original parties interested before they become uselessGwing to their
being paid. The Banfers’ Clearing-House is the place where all
may be cleared up, the cheques and bills transferred to the right
banks, &c., the necessaty payments being made, just as in the
Railway Clearing-House the various through tickets, &e., are
valued and exchan&ed.

XXXIII.—DISCOUNT.

261. It has been shown (§255) that when bankers, bills
brokers, and otherd®pay over money for a bil% or, as it is termed,
disgount the bill, they dedpict a certain sum as payment for the
loan they are giving. This discount is enleulated exactly s
simfle inb?lmh on the ffll amfount of the bill, Bounting frowh the
day the bill 35 discounted $ill the day that it bezomes 1m' LT
Tt hias to be ohserved that Bills are not legally due till . R

afte due; , Thess three days wre taxsmad i
“rwmw ¢ ~Taes days nad)
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262. Banker’s discount is calculated as follows :—

Example— [ Pl . [3
(1) A bill for £800 s drawn on 1pt October for 6 months, and discounted
on 3rd January at 2. Find the discount deducted by the banker.
Bill {s legally due on 4th April, ¢ that the time Spow which the banker
calculdtes his discount is fiom 3rd January tp 4tk April=91 dayd. .
1=P_RX_[8_OOX2'5><91X2 [ 364000 '
00 ~ T 365x100x3 131333
[} ¢ 12133
. 1213 Ll

4'98680 =24, 19s. 9.
&0

—y——
19736
¢ 12

88

263. The sum discounted being ££00, and thq diggount
£4, 19s. 9d., the owner of the bill will raceive the difference,
£795, 0s. 34, 1f this sum, called the Pregent Value of the bill,
were lodged in the bank on 31d Jantary and drawn on 4th April,
and interest obtained at the rute of 2} per cent. per ainum, an
easy calculation will show that it would not afnoput to £800, the
originai amount of the bill. Now, theoretically, the di-count
should have equalled the interest obtainable from reinvesting the
money at the same rate of intarest. This theoretical discount is
termed Tiue diﬁt:ount (as discount seldom used) to di-tinguish it
from the dwzount in daily use, which would seem to be more
deserving of the'name *trye.” Gbviously the banker by ckarging
discount, as he does, ohtains a greater intefest fors his money than
the rate charged for discounting. For, dake a bill of £100 due
1 year hence, rate of discount.being § per cent.; the banker
deducts £5 as discount and hands over £96, At the end of the
yeaf-the bankey obtains £100 (the total amownt of the Li}), thus
getting £5 as interest for the loan of £95 for'l year, which works
out at 5% per cent. of interest. .

264. As some’ cpleulations still necrssitateqa knowledge of the
so-called True Discount, we shLall illustrate the method of waork-
ing these. The following contrandions are used throughout the
examples i .

B. stands for BilL
P.V. » PresentyValug.
D. " True Discount,
D. - Ranker’s Discount.
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265. From what his been already saia it will be seen .that
the True Discount on any bill v‘hen deducted from it will produce
a Present Valud such as, if pui out to inferest from the day of
discounting til.l the day the mlltis due, would produce as interest
a sum equal t thd True Discomnt deducted from the bill. The

« bill %oMld, on beings dijcounted, be reduced to a Present Value,
‘and this P.V. gould ag#in produce the original bill.

266. The fqltowing diaazam shows the relations existing
between the various terms u<ed.

. Given':—rate per cent. = 2% ; time till bill is due=2 years.

= Bill =105
“?_ Present Elue=100>§ .
Banker’ #£5, 5s. Discount= 5«3 True

» From this it is seen B.-P.V.="T.D,
'Y . ® B

- T-D.=P.V.
B. =P.V.+T.D. .
Also B.D’=InleYest on B.=Interest on (P.V.+T.D.)
and T.D. =Interest on P.V.
diffegerice ¥ =Interest on T.D.

8o T.D. is the, present value of the correspondiisg B.D, -
Interest on B.=B.D.
° B. -B.D.=Banker's P.V.

267. To calculate T.D., or true P.W, state’ the m&in points of
the question in two columns, that on the left being=the calculition
whe'e the P.V. is gupposed to be «£100, the *right-hand column
being for the ¥alues in the question.

Example— ¢ .. .

(i) Pind the Present*Value ofa bl for £357 due in 6 months’ time at

4 per cent. per annaPm Simple Mitereat.

: S8 102° Bl 367 °
P.V. 100 P.V.
» T.D. 2 T.D. 1
By propomdion ;—1¢ a Bill of 102 has a B, V. of 100
then , 857 w1
50 7 .
1R % 3NY _ sstee=P.V.

¥
by 2 Sling i PV’ m80}n right-fand eolumn, the T.D, can be saloulated
;| 2t 7]
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Eﬁmplo—

(il.) 4 gentleman duys a house for £810 on condition that he z;lfra not pay
ot until the expiry of 10 months, At the ehd of 2 mouths, however,
he wishes to pdy 1t. How mh should be deducted from the price
80 that the original owner may losa nothing, hunk interest Being at
the vate of 2% jer cent. What is here wanted is che T.D, 4?”.£610

¢ due tn 8 months. P .
iam 101§ . Bill £610 o
V. 100 PV. 1 ¢
T.D. 13 TD. ‘1
By proportion :—If a Bill of 101§ bas a T.D. of 1;,.
then " 0 ” ¢
5 % 2¢ ¥ . . .
5. 8axy_
VA

268. It has been already pointedcout (§,261) that ‘ordinafy
discount is calculated merely as simple interest. Hence, if the
difference between the True and the Baukér’s Piscount te desired,
calculate both of these discounts separately, and then subtrhet to
get thie difference between themr. Note that the Banker's Dis-

_ count is always the greater. c ‘

.

Example—A4 bl of £720 is du< in 6 months. Find the difference in the
amount of ,discount according as Banker's or True Discount is
oalrsilated, dee rase being 4 per cent.

L)

g,

Banker’s discour.=I= 100 =—W— =‘a14'4
Irue discourit:— B=102 ¢ “ B=120
PV=100 * , EV.=1

‘ T.D.= 2 v T.D.=1 '
If a B of 102 gives a T.D. of 2

then ,, 720 . ? .
¢ 2xT20 ¢ g
f —-1?'2——14'1176 .

M Difference=£14'4 — £14:1176'= £0-2823=8s. 8d.

« b «
269. The tahle ﬂnn page 217 shows tl;e relation that exista”
between the True Discount apd the Banke's Dincount to be.such
that the'difference between the two is equal to the interest on the

L} I
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True Discount for the time and gate calculated in discounting the
bill. A fufther examMation of this relatioy will show that the
True Discount 18 the Present Value of a Bill, equal 1n amount to
the Banker's difgouft. Shduld then the difference between the
tyo discownts be given apd also the rate per cent. and tinle, we
may calculate therefiom the exact value of both discounts and the
amount of the orlgmal il

Ex&mlho-lf the differdnee Between the True and the Banker's Discount on
’ a certain bul due'3 months hen e 18 bs , the rate berng 4 per cent.,
Jfind (1P€rue Discount, (2) Banker's Discount, and (3) amount of

bull discoubited. .
« (1) To find Twe Discount— -
Bs. is the 1ntegest on the T D for 3 months @ 4.

PRY Ix108
=306 ¢ &Y “F
25x 1

00
w535+~ £38 (the True Discount).

[
(2) To find Banker’s Discount— o
£25.+ Bs (the difference)
=£28, '5.1. (the Banker’s Discount).
(3) To find amount of Bill— N
8ince B.D. 18 the intérest on the Bill‘
Ix100 .°
and —RY—=1’ .

- . .
wo lave %%g_o_omm (Amount of Bill).

The Bill might also have been calculated frord the T.D,
thus? B= 10} * B 1
\ .P.V.= 0 P.V.
*T.D.= 1 T.D.=£25
If a B of 101 bas a T.D. Of{]i

s ” e 1 ” 2 -
* 101x28
= ele =£”§" -~

o240. From what has sheen *already shown &9 to the relation
between the two discounts, it will be veen that, should the interedt
on any sum be equal o the frue discount en a certain Bill (Himeuud
rate in both caloulationy belng thi waie), the given sum fhust e .
the Pressnt Valye of the given®
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The T.D. on a Bill is equal t the interest on its P.V. (§ 266).

E.g. If the interestcon £700 for, 6 months &t b Per cent. is equal to
the True Discount on £717, 10s. for the same time and at the same
rate, then £700 is the P.V. of £%17, 10., and sd th¢ T.D. is'equal to
£17, 10s., for (§ 266) -

«D=— B.=£717, 10s.
P.V.=£700, 0s.\§ "¢
Discount= £17, dOo.D!

From this we can easily calculate, by simple intefeést rules (§ 215),
the rate of interest or the time the Bill has to run, given the time
or the Tate. Tt may also be used to find the Bnker’s Discount
on the larger sumn should the time or rato be unknown.. In the
above example, suppose the rate were unknown, then we knqy that
£17, 10s. is the interest on £700 for 6 months at the unknown
rate, which on calculation (§ 215) is found to be 5 per cent. Then
the Banker's Discount on £717, 164 for 6’ months at 5 per cent.
covld be found to be £17, 18s. 9d. Similar working 15 to be

adopted when rate is given and time unknownt. .
. L}

Ezamples 80.-

Note.:,-Where\exact dafes are given, allow “days of grace”; where
periods are=given, assume that the period includes the days of giace,
all answers to b€ correct to pearestpenny.  Calculate banker’s discount
unless otherwise stated. v ¢ ‘

¢ 1. Find the true discount on a bill for £370, 2s. at 3 per cent,
nominallv due on September 1st gn€l paid on March 18th.

2. Find the present value of £1Q00, dup 5 years hence, at 3 per
cent, simple in¢erest, allowing true distount. .

3. Find the present worth of £504, due in¢3 years, at 4%er ‘cent.
simple interest, allowing true discount,

4. A man hagd a bl of £282 due to him at the end of/4 yeara,
Find what sum he should take for a cesh payyrent, interest being at
the rate of 5 per cent. per annum, ) .o
e 5. A person has drawn a billsom 9th April at six months for
£4Q40, What sy of money ought he to degonit in a bank, paying
& per cent. intcrest, on 31st July 8o as to ‘ve ablé to draw suﬁe‘i::nt,m

. pay the bill when due? ' \ R
"7 78. A bill for £3019, 10s, was drawh on Tst March-at P months:
‘When ought a payment of £3000 eash to be accepted and the bill disi
charged, interest being at the rate of«3} per ceat. per annum?,
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7. How much ready money ought a man to take in paymant of a
bill for £804, 13s. 33d. due in ® years 3 months; interest being
reckoned at 4} per cent. per arnurg ? .

8. «The pregent value, wowmg true discount, of £678, 8s., due
16 months hencey is £640. hat 1» the rate per cent., stmple 1nterest ?
o @ fend the present worth of a bill for £644, 10s 6d.,sdrawn
March 3rd for 9 months gnd discounted May 1st, at 24 per cent. per
annum, allowing®trye discount. .

10. The true Yiscotnt on aebill of £62, 9s. 6d. at 4 per cent. is
9s. 1.d.” When is the Vill due?

11, Calculate the difference between the banker’s and the true
discount on £128} 10s. for 8 months at 4} per cent. per annum.

12. The true discount on a certain <um for 9 months at 4 per cent.
per annum is £12, ¥6s. 64.° What 1s the sum?

13. What is the present value of £965, 10s., due Qumonths hence,
:;.llowmg;3 true discount*at the rate of 5} per cent. per anuum, sunple
igtegest .

v 14. Fi.nd the diffarence Wetween the two kinds of discount on
£127, 2s., for half a year, at 5 per cent. per annum. .

15. 'l hestrue disswunt®on,a bill of £187, 8s. 6d. at 4 per cent. per
annwi® is £1, 9s. 9. When is the bill due?

16. If the bandk~er’s discount on £5600 at 34 per cent. per annwm be
equal to the trug discount on £5747 for the same time at the same rate,
w%en are the sums due ?°® .

17. Find the differ@nce between the banker’s discount and the true
discount on a hill for £400, due in_9 dlonths, when interest is at 4 per
cent, per annum, o » »

18. Show that a bill-broker, who deducts as discount 5 per cent. of the
amount of a bill, due 12 months hence, gets 54§ per cen#*for lus money.

19. The rate of interedt is B8 per cenut. per annftm. What was lost
o 288 yards sdid for§182, bs., if the goods were bought 6 months ago
for 12s, 6d. per yard ? .

20. Fing the difference bet#een the two kinds of discountgn a bill
of £620, due in 10 mogths, nf 4 per cent. per annum.

. 2]f Find the difference between thé true and bankegs discqunt on
a bill’ for £218, 158, drawn®15th April for 3 months and discounted
6th May at 4 per cent. per annum §

22, Wahat 13 the present worth of £10,673, due 7 months hence, the
rate of interest beipg 4} per cent. per annum, alloWwing true discount?
« 23. Find the presefit value of £1500, due 3*years hence, at & per
cetit. per annum, eimple iptegest; calculating (1) banker’s discount,
{2) true discount, . . *
® 924, What rate per céht. does 8 bill-broker really get who dlscounts
a bill, due s year hence, st 4 per cent. }

25, Findthe présent falue of a bill for £614, 14« 2d., drgwn Ma,
8th, at séven months, and diswounted September 17th at 4f m{
per anpum, allowing true djsgaunt, .
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26.«What sum of money paid just now would discharge a debt of
£2086, 8, 7d. due 8 months hence, af 4} per cent. perannufi?

27. What does a banker gain by discounting a bill for £200, due
3 years hence, at 4 per cent. per annum %, . e .

28. How much does a bankergain on discounting a bill }or £650,
due in*3 months, money being worth 6 per rents ? ©

29. The ordinary and the true discounts on a sym of money, due
4 years hence, amount retpectively to £9, 19s. 6ds gnd £8, 16s. Find
the sum of money. ‘ e .

30. A banker gains £1, 0s. 8d. by deducting interest instéad of
discount on a bill, due 10 months hence, #t & per cent. per annum.
What is the amount of the bill ? e’

31. What rate per cent. does a banker really charge who discounts
a bill dug in 5 months at 6 per cent. per annum?¢ ¢ e

32. A manaedraws a bill for £750 for 4 months on 11th May an
has it discounted on 3rd July. Find its vaSue on that day, taking
(1) banker’s discount, (2) frue discount, interest in both gases Saing
at the rate of 24 per cent. per annum. ‘ S

3. Allowing true discount, find the present value at the date
of the first payment of an annuity of £116,'9s. Yer annum for 3 years,
reckoning simple interest at 5 per cent. per annum. ‘

34. A owes £1515 due in 3 months. If he pags £1000 down just
now, how much ought he to pay at the end of the & months, money
being wo-th 4 per cent. ? ) .

35, 1f the difference between the true discount and the banker’s
discount on a sum, due in 4 mdhthg at 3 per cefit., is £4, find the bill,

36. A bjll is dipcounted at 3 per cent. per smnum. If banker’s
discount be calculated, at what rate of interest per cent. (correct to the
nearest sixteerfth) must the proceeds be invested, so that nothing may
lb;e losqt? Had true discount been calculated, what wou‘ld the rate bave

een th

3(. Find the present value of a bursary of £80 per annum, payable
at beginning of each’year, for 3 years{'simple interest being reckoned
at 4 per cent, per annum, . ° .

88, What, rate per cent. does a banke} obtain for his méney, when
he discounts a biul drawn on 4th October for 3 months and dis-
counted on 15th October at 4§ per cent. per annum ? P

39. A person wishes to invest such a sum as will enable kim to pay
a bursary of £50 a ygar, payable at end: of each year, for & years.
Find the sum, to the nearest pound, simple ‘interest being at 4.per
cent. per annum. . ¢ ¢

‘ “ Examples 81, ¢+ S

1. A Vill for £560 is drawn on 3rd Japnary.for 3 n;ohtﬂq gmé fs
‘diseounged on 20th February 4t 4 pek cent. per annum. What is the

amount of the banker’s discount? = .
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2. A has a bill for £350, 10s, drawn on 15th August for £ months,
What is i#s value to kim on 3rd‘3eptember, interest Leing at the rate
of 5 per cent. ? i *

3. *A bill fpr £30 drawa on 4th February 1901 for 2 months was
discounted on dst March. What*was its value on that day,interest

o beink P per cent.? *

® 4 A bill drgwn 27theMarch for £500,at six months is discounted
on 4th June, intgiest being at 3 per cent.” What sum does the owner
of the g‘ill receive? ° o

8. Find the bankes d®count on a bill for £25, 14s. 6d. drawn on
3rd May for § months 4nd discounted on 26th September at 24 per
cent. per annuifgsimple interest,

6. A buys goods from,B valued at £120. B offers him a discount

«of 3 per cent. for cash, or payment in full after 6 months. I§ A nccepts
the Enter and gives a bill for the amount, whicl.™® discounts im-
mediately, what will B gain or lose, the bank rate of discount being
4 por cent. per annum ?* R

7. A person on presenting a bilk for three months at the bank got
14s. 73d. deducted as discount. If the rate was 5 per cent., what money
did he receive for th® bill'?*.

8.°A VLill for £1812 drawn July 13th at 5 months is discounted on
October 4th at 3¢ per cent. Fiwed the true discount, and alfo the
banker’s discoumt. . .

9. A bill drawn February 26th for £875, 5s. 8d. at 7 Tonths is
discounted on June 4th, interest being at the rate of 5 per cent. What
sum does the owner of the bill receiv&

10. A bill for £860, 10s. 6d. is dug on October 18%h. Find its
value on 13th July, interest being 8 per cent. per annunie

A owes B £300 and wishes to delay paypiefit for 6 months.

B réquests him to drgw dut a bill at @ months for an ameunt that, if
dfscounted imBtediately at 4 per cent. per annum, will yield egactly
£300. For how much snust the bill be grawn? .

12. :A merchant gets a bill*djscounted by a banker at 3j=per cent.
per annnm. What 1sethe lawest rate pf interest per cent. per annum
qorregt ‘to0 2 decimgles that §e must invest the proacedseat eo as not.to
iose anything? ¢ .

‘3. A owes B £650, due in one year, If B instead of waiting geta

the bill ddscounted at the bank at once at 2 per gent., and invests the .
proceeds in & congern pafing 2} per cent. intgrest, what would be his'
et fan'wlt?::ge? in @lagow on, Paris be 25:95, and. the rate of

- 14, If the exc n gow on, Paris be. ; and- the rate of.
ker's discoynt in laggow Re i.,ﬁe!iz:‘-ntqm angum, what detit cani be:

e k_xaraed in Ps;ris .gy &Jﬁmn in Glasgow who holds a thres monthe’

in Glasgow:for £1 O P SN

,18.’A  London “merclant buys goods in Paris valued ef 90,000

Prénes, for which he writés ont'a‘?mms’ Jbill. At m um:{j\?; he-

sells-goods to a French firm for £500, to be paid. in 6 mosthe I¢ he-

2
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surrendérs this latter bill to a firm of discounters in London, hov
much additional English money mtst he give them .o thav they ma;
meet the 3 months’ bili when due,discount in both countries being
calculated at 4 per cent. per annum? (Exchange in Paus and Londo
being at 25°0.)

16. ‘A owes B £600 and wishes to pay ir 9 months B d€mands .
bill at 9 months' for an account that, if immediate]y discounted a
4 per cent., would yield the £600 due For how mipch must the bil
be drawn 7

(For additional examples on Discount stie ‘Examples 86.)

XXXIV.—LOGA RITHMS

271. ‘Powgrs and Roots of Numbers.

In the course of working out examples it is often necessary t«
multiply a number by itself one or more %imes. The resulta Q.
such multiplications are known as the powers of the numbe
multéplied. Thus, the product obtained by multlplylnf' a numbe:
by itself once is called the second‘power or squa.re qf the
number. Multiplying this resuly by the number, s.e. multiplying
the number by itself twice, we get the third power or cube o.
the numder. Multiplying the number by ltaelf three times wi
get the fourth power of the number, and so on.

272. The converse of suth multiplicatién or finding of the
powers of & number is the.extracting of roots. The second o
square root ‘af, & number is that number which, when squared
gives the ongmaltnumber the third or cube root of a numbe:
is that number which, when ctibed, gives the briginad number ; the
fourtia root of a number is that number which, when raxsed t
the founth power, gives the origina] ﬁumber, and 80 on.

273. Indices.

It<has bten pointed out (§ 134) tlEat a:’ isused to reprasery
2z or xxz This method of writing the powérs of numbers i
extended so as to include not only integral powers bul alsc
fractional powers or' rgots. Thus—

28 represents 2 x 2 x 2 x 2 x
XxLxEx xzxrxzxw
and o is ustd to represent the’ squase root of z
x* ”» » ” LP @

The'number which is used to- represent the power or root is
called the index.
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*
Fractional indices may be written in the decimal form, then
we have 2@ to rgpresgnt the squre root or *b power of z,
x ”» » fifth » @ » z, &e.

274, Logafjthis, as will be explained later, are really indices,
+and 8bey all the Laws qf Indices, so that a knowledge of these
1s necessary to jhe undesstanding of the principles which under-
lie all working with l9garithm.s. °
273. Laws of InSlices.
1st Index Law:—

To m?ﬂtiply powers of the same quantity, add thelr
. sindices.

Examples— .
o i) o x2=21+3=10
s for4%8 =32 =2°
or, since 22=2x 2 and 2°=2x2x 2
. ® wehave 23x28=2x2X2x2%2=9%

(1) z‘xz‘=.t‘+‘-u’
since BP=zxzxz
endat=zxzxzX2
we blve Px A=z xzxcXexcxzXT=aT
L ]

276. The converse of this 5nableg us to divide pgwers 6f the
same quantity, and may be stated thus:— .

-
, To divide a poyer*of a ‘quantjty by another power of the
same quantity, subtract the index of the divisor from that of
the dividend. B

Examples— K .
L) » 2542820329
‘for 82+8 =4 =23
or, since 2°=2x2x2x2x8
and 2'=2x2x2

° 28 ¥x¥x xlx'z -
. we ha: 84) ;= - =2 x 2=
'°.(§‘.‘ )-ﬁ‘ ix%x\% x

@) . sdt= "a:@"
© | einde z‘arfxv:xmxu;zxn“
. Sﬂd.wfniw’*va_ s .
i m‘u‘;.a;wg;‘:::tvxuxcxw-wxax’g‘ .
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'277. In connection with this we have two very interesting and
important results :— ¢ ‘

1st. x0=1, ¢e. the zero power of any qua.nmy-l.
We shall prove this for 20 and & -

@ 24 24=24-{=20  (§276)
but 2¢+ 2‘—;. =1 (8 84)

or16+16= ig =1 .
KX 20_1
(iL) Similarly 2%+ 23= z"’=z'
- but 23 +a’= 55
- o ad=1,

L)

2nd. x°’=—1—, i.e. the negative power of any quentity .5 a
X3 Yy q y

metliod of representing the reciprocal of tht quantity raised to
that power.

r(i.) 22 95— 22 -5-2-3 (§276) * B
x ‘
o but 22 2,_ 2 §x2x2x( 28 (’a‘)
1
for4 32—3‘2 g 3
€ : 1
Y e -.2 =§' ‘
(iL) Coahra=l Tt (§2R) ¢
o mdaﬁéz?—? XxxX¥

x’ :xx«:xzxmxwxm =

i - m_‘aé‘ .
278. 2nd Index Law.

To find a power of a power of a quantity, nufa tiply

3 L
L]

tke indices. «
Bxamples—
) The fourth power of 234= 29
(¢ e (2)t=20xé=ps |
¢ since 44=256 =28
(i =g
). duoowr"w‘*z'w' (6218)

nmzASREXTXBXOX @ X2 X Sm®
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279. There laws can be extended to include negative and
fractional dndiceg, for,the proofé of which the student is 1eferted
to any standard text-book on algebra. Wa shall show, however,
the apblicatiom of ghe second law to a fractional index.

280 We litive seen (§ 273) that i or z* is uced to represent
dhe fifth root of . *From the meaning of the fifth root (§ 272), 1t
is evident thatsif we raife a* to the fifth power we should obtain
as the result. * . °

By the second law ofsindices (a#)3 =2txb=z,

Again, thg square 1ot of the square root of a quantity is the
fourth root, andethis also agiees with the second law—

' Rg ()t =*b= gl (the fourth root of ),
or (16}t =4t =2 - °
. and (168)f = 164x4=16¢ =2

281. Bt is necessary thdt the student should understand what
is meant by fractional poweis such as £, 1 5 or 1§ or 3, &e.

j 18 uted to rePre<eht ¢1) the cube root of the square of z, or
(2) the square of the cube root of  and, as such, obeys the laws
of indices. If A is taken to refresent the cube root of the tquare
of z, then, when raisel to the third power, the result should be
z? (§ 273), but, by the second law, we have— '

N )L LI
. with the meaning given, such an inflex obcys the laws

Similarly with the other reading. -
L] L] .
®
) % Examples 82. .
Find the values of— .
1 28x28* ot 3Bx3  BIxE
2. 2324 sQ8epr ° 210 38233
3 3a3 gy ore sl *
4 2 3-1 4-3 5-.
* 5 16 Y 1448, 3438,

6 (%8 * (-1t (-69)}

7. s'i) . b 81~

8 16+ gg'{ * ard
. ot s16t.°»

o, .8t 164,

11, 26t BlIM. . }8m, 64~

e o S
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{

282. We now proceed to show the relation between ind.ces
and logarithms. The square root of 10 may be written (lown 10,
aud 1ts value, correct to five significant ﬁgures, is 3-1623.

The square root of this, s.e. the fourth rcot of 10, may be
;n;_}téen as 10°%5, and its value, correct to five slgmﬁcant f;gurgs, is

3

Continuing the extraction of square'roots, we get a series of

results which may be tabulated thus:—

Power. Value.
05 31623
025 17783
0125 13335
00625 11648 ¢
0°03125 10748

&e.

Suppose now we wish to find the eighth power of 13335,
We may multiply up, but since 1-3335 = 10"'%, we have

(1:3335)5 = (10°125)8 = 1012876 = 101 = 10, .

283. The above shows the u$e made of indites in logarithms,
When we desire to multiply or divide, find a power, or extract a
root of any number, instead of proceeding by the ordinary rules of
arithmetic, we find what poivers of 10 wili produce the given
numbers, and then anply the laws of indices. Tables of logarithms
are prepared, 3 which give, or enable us to calculate, the neces-
sary indices ; and correspondmg tables—called Tables of anti.
logarithms—enable us to finl a number when ti.e index of the
power of 10 is known.

Exampié—Multiply 13335 by 11548,
) From the above table we have
! 1-3336=-101%
and 1'1548 =102
% 1'3335 x 11648 =10"13* x 10%¢®
o =10 1‘3°+ 063 (lst Iedex Law)
=10-187
Consulting a ta.ble of antiloganthms we would find
107578 = 1-5309*
. 1°8335 x 1'1548 = 25399,

284. The tables on pp. 358-361 do not deal with ntmbers
above 10, and all the indices, or, as wé may now call them,
logarithms are fractional. In tabies of logarit: this is always

i
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the case, there being no necessity to supply the logarithms for
other numbers,,as they can %he easily calculated from those
supplied (see § 287). It mayc°be remarked here that 1t is not
neces~dry to take the number 10 as the number or base to which
all the agher nifimbers ate referred. Any other number my_ht be
*taken, but 10 1s generall gelected as the most suitable, since all
modern systems of numeration are decinal systems. Logarithms
to the base 10 a® often refersed to as Common Logarithms, and
are atways meant wheh the base 1s not stated.

285. It w S shown {§ 277) that 2°=1, and therefore 100=1,
v e. the logarithfeof 1is0. Now 101=10 and the loganthm of 10
is1; the loganthm of 100(=102%) 1s 2 ; of 1000(=10%) 1s 3, &e.

Again, (§ 277 ) -——.- 10-1, therefore the logarithm of 15 ° 01

is— 1 or las 1t is usually written. *Similarly, the logarithm of == 100

(_'_@ or § 01) is 2 and ‘the loganthm of == 1000 (1}), or 0 001)

is 3, &c.

288 From the tqbﬁa of § 282, we see that the loga?ithm of
17783 1s 0 26, now
1738317783 x 10
=108 x 10!
=10 28
og. 17783=1 25
Spmlarly, since 177 83 =81 7783 x 100
=103 x104
[} =10228
log. 13783 =226
and log. 1778 3=3-25
Agaif, 0177885 17783210
783 =177
=1 7783 x
=10 % x 10~
® . % .10t
s log. 0°17783 =1 25%
Simnuly, log. 0017783235

and log. 0001%783 =3 25
&

. [ .
fractional y
il oot o Togaiihmn  Iose s 8 the fraotional pect fn 1o posiire
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287. Adopting the above results, we can draw out the follow-
ing table :— # ; ;

log: 17783 © = 425
» 17783 =, 325
»w 17783 ¢ .- 295
" 17783 = 1-25
w . 17783 = 025
" 017783 = 126
" 0017788 =  3-26
" 0:0017783= 325

&e. &e.

We thus see that the fractional parts of the logarithms of the
above numlbess are the same as the logarithm of 177783, The
fractional part of the logerithm-—the mantissa—is the only part
supplied by the tables. The integia] part—the charasteristic—
can always be obtained from tle following thble, whidh is drawn
up ‘from the ahuve results, and is ecasily rem~mbered The table
may be used for finding the characteristics of logarithms fxom the
numbers, and the position of tle decimal poinj in numbers, from
the chaiacteristics of their logarithms. e

]
t

288. )

Positicn of 1st Significant Figure of the Number. Chm‘l’g& of
Thousands place (3 place: to left of unit)."* . o 8 4
Hundreds ,, (2 ”» n o ow oo, 2
“I"én.s w (1 ” "' T B CC 1

. Units | o (1] ”» ” ‘{a ). & 0
1st Decimal ,, (1 place toright of unit). . ¢ b
2nd » n (2 ”» » n e - E P
8rd ”» » ‘(3 ”» ” ", ) o o} E‘

€

¢ The table may be extended indéiirfitely in either direction,

289. Table of Logarithms :—Numerous tables of logarithis
of from four to ten figures are issued. ,Tableg of four-figure Joga-
ritbmd will be found on pp. 358-361 for usé in this section, snd
in questions on Compound Interest {Sact. XXXV.) and-Apmitise
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(Sect. XXXVL). It should be noted that the number of figures
in the takle of, logarithms indicates the number of sigmficant
figures to wlich results, obtaiited by use bf the tables, are cor-
rect. *If ten eignaficant figures are required 1n a result, there 1s
ab-olutely no tse ip using anything less than a table of ten-
*Sigure logarithms :

290. Use of tables:—As a table of* four figure loganthms is
usually, sufficien® for*calculatwns in Compound Interest and An-
nuitres, we shall explain the method of using those on pp. 358-361,

1st. Usa gﬁ; logarithm tables :—The first column gives the
first two sigmihoant figures of the number Should the number
consist of tWo figures, or1f the other figure or figures aie 0’s, the
logarithm is glvenin the second colummn, thus:— = °

‘log 45 = 08332
o » 3600 .= 35441
o n 000073 = 48033 .
Tl next nine columns are headed 1 to 9, and give the lega-
rithm of numberg of which thesfirst two significant figure$ are
in the first colarn and, the third in any of these nine (n cases
where the number aonsists of three figures, or the remaining
figures are 0’s), thus ::— .
log. 386 ~ = 0866
, 427 = 26304
»* 783000 = 58933
, 000652 = 38142
If the number has a fowrth significant figure, othas.than 0,
the logarithm is found“by gddihg to the logarithm obtained from
the figst thiree siggificant figures the numbir i tue last met of
columns on the game line as the ﬁg two significant figures and
in thdxame column as the fourth st¥hificant figure, thus :—
log 68360 = (8344+3) = OB3LY
. p 009148 = (9600+4) = £9613
nd. Use of anti-lggarithm ta.'bf +—~The, method of Jusing
is very similar o that of the thm tables. The tudens
mwifm%kt tha}m:g}&a auntisgs of the logarithn, iz to be
used {n working s, - : % L
Thr firad Swa Huvres'uf She' tantisa are to be found in the
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first column, and it the fourth ﬁlrure is a 0, the number is to be
t

found on the same line as the firs

wo, and, in the same column

as the third figure, thus :— :

U

03400 = log 2188
36300 = , 4266
15400 = ,, 03467
04560 = ,, ¢ 2'858
27310 = ,, 538%3
21730 = ,, 001489

Whep the fourth fizure is other tnan zero thé number ig
obtained by-wling to the number obtained from the first three
figures the number in theJast set of columns on the same line as
the first two and in the same column, as the fourth figwre of the

; N ¢

mantissa, thus :—
&

04567 = (2858+5) == log, 2963

19104 = (812848) = ,, 8136

16053 = (4027+3) = ,, 04080,

Examples 83.

Find the ‘_logaritﬂms of the following numbers :—

1.7435,

2. 167

o 3. 4062
. . 4. 816
» 6. 01407

: ¢ 7976

7. 8236
‘ « 8. 897100
9. 0-09534
' 10. 427000
- 11. 63070
12, 000068

+

Given the following logaritlm;s, find, ueing the tables of -anti-
logarithms, the numbers of which they are the logarithmas" *
C

13. 1-8470°¢ - 19\ 00184
14, 06834 . 20. 00807
15. 3-3323 21, 48335,
16. 1-4500 22. 37062
17. 07374 ‘ , 28. §:8359-
18. 2-7805 24, 10068
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291. Care must be taken §n dealing with the neghtive
characteristifs. It should be remembered that the manti-sa is
slways positive, and addmons, &c’, must be Worked accordingly.

L]
Eg. (i) % 25678+2 4363 =1-0043
the additfon qf the mantissae gives 10043
that of the ebaracteristics 2+ gives 0
o® - the sum is 1-0043

Ly r2394 28395 =4 -3999
the subtraction of the mantissae glves 1+°3999
'!En.t of the characteristics gives -3
e <. 1:2394 ~ 2:8395 =4-3999

(1) ® *  36384x3=59152
the prqduct of *6384 by 3 is 19162
» v o» -2by3i%-6
N 2:6384x 3=6+1-9152
=59152
s ® T3e72:4=T-8868
The characteristic must be integral, and as in the above example it is
negative, we must no®say 1'-5+-4. It i3 therefore necessary to make the
characteristio exanily divisidle by 4. This is done by making i 4 and
adding the 3 thus subtracted to the mantissa.
We then get (£+3-5472)% 4=18868.
292. Multiplication by logarithms +—

Bxample—(i.) Multiply 6384 by 39:47.
i From the tables we find
" mantissa of Ibg. 6384 ‘8051
!ro!n (§ 288) characteristic ,,
o 108 Bt =00
in mantisse o og. ‘6
‘3'8 oharﬁ:teristic » 8, =1
» log. 3947=159%63 o
but log‘ (6884 x 89" 47)=log. 6384 +log. 39'47 (§ 276)
=8-8051 + 16963
* . =54014
From the snﬁ-logtrlth}; t@bles mantissa 4014 dven number 2520
. (8 288) 6384 x 39-47=903000. °
'rhu would bs written ttms— ,

89'47 N
og. 6384="3"8051
Iog. 89'47=1-5963
u,% as-m.-mm

282000=54014 -
x”d?aM«
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Bxample—(1i.) Multiply 6364 ? 1-341.
log. 64 54 =1805%
log. 1 341=0"1274
»~. log. (6354 x 1-341)=1 93056
but log. 86 21 =1 9305
. 63 54 x 18031 =85°2L.

293. Division by loga.rithms —
Examples—(i.) 8539 +47-34
log. 85¥3=39314
47-34=1 3753
but log. (8539 +47: 34)=log 8639 - log. 47-34 (§ 276) ’
% log. (8539 +47°34)=3'9314 - 1'67L8
=2-2561
and log. 180 3=2 2558
. 8639 +-47-34=1803.

(i.) 1,735 +36°73
log. 1 755=023¢2
» 3673715651
. .~ log. (1735 + 36 73)=26741
but log. 004722536741 °
1735—36 73=0°04722.

294, Finding powers and roots of numbers by logarithms :—
Ex.mples—(1.) Fund the fifth power of 1°035.
log. (1035)*=6 x log. 1035 (§ 278)
> =5x00149
=00745
but log. 1187 =00745
- . (1:035)3=1-187.
tii.) Fmd the forurth root of 1 256,
log. (1:256)t= i log. 3 %56 (82188

._0'0148
but log. 1:059=0'248
»% the fourth root of 1-2566 is 3089,

Examples 84.

Find the results in the following exapaples, correct %o 4 mkniﬁcsnﬁ
figures, using the tel¥ies on pp. 358-361.

Multiply— ¢
1. 6345 by 23-76. 7. 0037 by 0789
2. 801 7 by»9:548, & 6357 by 0734
3. 5638 by 0037 8, 2106 by. ;
4. 8636 by 000475, . =0, 8451 by 87, .
‘B. 673 by 3854, 11, 373 by ebve:

6. 0789 by 596, . 18 000594 by 000747,
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Divide— .
13. Y23b9 154 . 19 0815 by 0567.
14. 6895 by 3-24, . 20. 4135 by 00512
15. 341 6 \y €815, « 21. 0984by1884

*16. €414 by 6 8253,

17.

451 4y 1632, o

18. 8567 bw 3-748.

22. 6239 by 4753 °
23.. 1518 by 6754
24. ©00372 by 8-877.

‘Examples 85.
Evaluate, gorrect to 4 significant figures—

1. (6834)® ° 16. (8729%. o °

2. (42 67), 17. J638. NO9.

8. (36356)* 18. J3674. ~N/BBI3.
g. 8 -$§5=-s 19. J4358. J7059
6' (1 022)°. ' 20. (6375)%. (836 9)

21. (1 045)° x 7328,

22. (1:035)' x 6840.

23. (106)'?x (1 03) x]366.

24, 7384=(1 075)'® x P.
Find P.

25. 9320 (1°05)2 % G0OO.

g Fild = _: .

26. 42560 = () x 8346.

¥ind )

L) nd a

7. (1023)%,
8. (33 64)%
9. (06347
10. (000468Y".
11. (0-0723)%.
12. (00283)"
13. (4784)k
14 (653 6)}

15. (3 692)N° 27. 3=(a)". Find a.
Find value bf— "o ’ haand
1 . 1, .

2. a5y o 29"(1 035)m 30. {roaty®

(Fot‘a.ddxtmnal ezamgles, work Examples 36, 46, and 47 by
logarithms.} ¢

mV.—GOMPQUN D INTEREST.

* 295. When s sum & money is deposlted‘m the bank for a
yeas, thd' infarest bgcome due 3t the end of that time, and the
depositer ha§ the right to withdraw it. Instead of doing "so, he

may allovthy dnteyent to0 b added to his: original principal, so

-
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that 8uring the second year heggets interest on both the original
principal and the interest already acquired, and %o on,’as each new
interest is gained it is added to thg increasing principal. This
a.ddmg on of the interest is usually done by tke bankers_them-
selves, and the total interest ca.leulated in ‘this way is% Termed the
Compound Interest to* dlstmgmsh it from Sirpple Interest, where,

as we have seen, the interest is ‘allowed to a.ccumula.te without ’

itself earning interest.

296. Compound Interest may be calculaten:l‘ by finding the

Simple Interest on the Principal for each new year and adding
it on to obtain the new principal. This i cdutinued till the
last interest has been added. Then, if the original principal is
deducted, the remainder is the Compoufid Interest. « o

In the following examples, P,, B,, P,, &c., stand ‘for 1st, 2nd,
3rd, &c., Principals, and I, I,, I, far «the nterests for 1st, 2nd,
3rd, &c., periods. In calculating the interest adopt the mtthod of
§ 166, and always work in dectmals.

Exa;xples-
(i) Fmd the Compeund Intere:.. on £1200 for 3 years @ 2} per cent,
* per annim, "
P, . =£1200
1= 10*0 of P,= 30

<

P, ° ~ £1280.
"L=2L orp,=t 075!

100
Ps = 3260'75 [
I, da% of Py=, 3151875

M €
Py =£129226875
¢ P . = 1200 B ¢

Compound Interesty=  £92369 =493, Os; 8d:
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(i) Find the C’ompoumd Inkrc&t on £3250 for 1} years @ 3% per cent.

¥ anmgn.
P, = £3950
® ;o 332 _ .
<L 100 of F= Z.§75

B,p —£3371-s75 .
L=_§ of P,=® 3371875 (1)
2 '(% Fa=* 16 8598 (4)} 1

P 8 12969 ()
. 421485 (3)
° -~ —
*p’ = £3435 09767
P, . - 3250
o _ .
#CompoundsInterest: £185:098
e o = £185,2s
. ° .

(iii.) Pund the amgount of £630, 1239 6d. put out at Compound Intergst for
2 yea™ at 4 pergent. per annwm, payable half yearly.

Since 1ntorest 1% payable half yearly, 2 years @ 4%, will repraunt
4 half-years & 27, .
P, = £63(°625

of P;= 126125
L ]

L=
o -1oo

2] =£643 2875

'I°'1"6 of Ppm 1286475

P, = £656 10225
2
= 1312204
¢ limggpofPe= 15122085 ¢

[ IS )
P, e = £869" 2242905

[
I‘:Wo of Pg= 13 3844859
L}

o's Py ie. Amount= £682:609=£882, 124. 3a.
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297. Second Method of calculating Compound Interest :—

It will be evident to the stud€nt that the above method would
become very cumbrors and unsyitable if the money is put out for
a large number of years, or if the rate of intere-t ir fractional. It
is only suitable for cases where the rate per cént. is a eimple
fractiébl'l of 100 and the number of yeais is small. In fhis second
method we find the amount that £1 would begoiae at the given
rate and for the given time, and fyrom that calculate the amount
which the given principal would becon.e. The principles under
lying the method will bs best understood from the explanation of
the following examples :— «

Examples— "
(L) Fend_the Compound Interest on £1200 for 8 years @' 23%.
100 for 1 year @ 2}% would amouat to £102°6,
o £, 10, @24y, » _ £1025,

i.¢, every £1 which remains in the bank for 1 year begomes £1°025

at the end of that time.
«  Now, every £1 of the above sum bgcomep £1025 at the end of
the first year, and at the end of the recond year each gf these
£1-025 will become £1 025 x 1:026=£(1 026)?
« de. every £1 of the origimal sum becomes £(* 026)2 at the end of
two years. . ¢
Similarly each of these £(1-025) will become £(1 025 x 1025
=£(1'025)% at the end of the third year,
or, every £1 of the uriginal sum becomes £(1°025) at the end
of three years, and so oa for each year.

It is therefoye eviden. that to find what £1 will amount to for a
given number of ycais at a given rate per cemt. per annum
compoyud 1nterest, we require te raise the amount obfained
mm one year to tltle power represchted by the number. of
years (§ 271).

Applying this to the above example we hive—

—080 £1 amounts to £¢°025 at the end of one year,

1-025* £l s £(1°026)° at tne end of three years.
1oz (or £l £1°076%9 S

2050  but if £1 amounts to £1:07689 in tareo years
5128 then £1200 amounts to £1°07689 x 1200 in thres-sears

%1% e, £1200 £1292268 <o
1-050625 ‘ and Interest «£9% 268~ 293, B4, 4d.
1026 ‘ ‘20
1050625 s

21012 b380
. b525(8 ~“[a2
107689

e S
19226800
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ExaUluo— ’

{11.) #ind the amount of £630, 12:46d. put out at Compound Inm'm Jor
2 s ar 4 per cent. per annum, interest ¥ yable half-yearly, t.e.

Yf-years ai 2 per cent
102 ° . Antountof £1 ° for four half-years is £(1 02)4
103 ie °, o £l » » £108243
wioz 2 . ° 6062 s £1:08243x 630-625
204 »=£682- 603—“82; 12s. 2d.
10404 —
10404° . 52'}36!
1 UQIGO 10 —_—
41616 168
48 | )
« 1°08243|
630°626
6 49458|0
. 247909
6491(8
2116
6l4._
682+607

Note —Five pla‘es of degimals w111 usually be found sufﬁclent in
the multiplications and tlree places in the last result.

If now we represent the final amount by A, and let a be the amount
of £1 for one period, then with P tor Prmupal and n for the number of
periods we get the formula— »

A=(a)?xP.
Exathple (i.) coyld then, be 8et down thusg—
A=(a)"x P
= (&'025)a x 1200
. =10%689x 1200
571292268 «
- PT1200
Compound Interest=4£93, 5s. 4d.
(iL.) coRld®then be set down—
R=(a)yrx P
-(1'02)‘ x 680625
2.1% 08243 x 830°625
»  ==X682-607
. =£683, 12, f:d

Note-Five al® will wsuall found sufficient in

()™ ariek § pimpm?u ﬁm\? lllv;“ ll-y m
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( .
(iii.) Find the Uml»;pauﬂd Interest on £2500 for 4§ﬂy¢aﬂ @ 3% per cent.
per annum. Iy
Let a, be the amount of £1 far  year
then A=(a)*x a; x
= (1'035)4 x 1-0175 x 2500
=1-14730 x 1'0175 » 2500
=2018445 .
P=2500

.
Compound Interest=£418, 8s. 11d.

(iv.) Find what sum will amount to £1292268 m( £ gears @ 2% per eent.

Compound Interest.
Aex(a)*x P
A
=P
c (a)» ¢
1292268 _,
pebminfniurivind T
(1:025)®

.*. (see Ex. i.) 1200=P.

o (v.) What sum will gain .£4|18, 8s. 11d. in 4} years @ 3; per cent.
Compound Interest? ‘o
+Here it is best to find the Compound Ihte.rest on £1 only.
4 =aXa; X P
=(1+035)¢x 1-0175x 1
¢« =1'16738
P=1
‘Interest on £ =-16738 -
. 1=418445
, _418°445
. Sam = 533758
« &« 8
Y (v1.) What''rate per' cent. per annund does a pecson really get who obtains
4 per cent. per annum payable quarterly,
Taking P=£1 we get A=(a)*~ P
ot =(101%kx1
==1-04060401
. P = 1! [}
!+, Interest on £1= 04060461
.* Rate =4"060401.

Pote —~Always take a as ‘the amount of‘ £1 for‘ ;:ine period ; in this cass:
o guarter. 4 per cent. is the Nominal Rate, 4060401 i the Effective Batay,

e

=#£2500. (See Ex. iii.)
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298. Tables of Compound Interest are‘ drawn up, giving the
amounts of £1,2¢ a, at variod} rates of interest, for 1, 2, 8, &c,
years. As we have already *seen, the amount of any other
principal can be calculated® from that of £1, at the rate per cent.
.and *for the given %me, by multiplying by the principal , These
abies are calcylated byaogauthms, and are usually given corréct
to seven or tensfignificant figures. We give example of a table
at 4 Per cent persangum for 1-10 years, correct to seven
significant figures. .

—

Yrs N » of per Cént 118 4 per (;:ent
1 1 040000 6 . 265318
2 1 081600 "7 1 315930
3%, . 1124864, 8 1 368568
4 . 1169858 9 . 1423311
5 » . 216052, 10 1480243

(S1mi]ar®tables will be folind on p. 264, column 2"

Examples $6.

L1 Find the compound; mterest on £684 for 2 yea® at 3 per cent.
annuin. » - M
2. Find th® compound interest on £789, 10s. for three years a$
4 per cent. per annum.s »
8. Find the amount of £2650, for 3} years at 5 per cené per snnum,
compound mnterest, o ° R
4y Find the angount of 4£3874, 123, 6d. for 2} vears,at 4 pgr cent,
per annum, compaound interest. *
5.ofind the compouud interest on £5000 for 3 years at 2% per
cent. per"annum.
6. Find the cetuponnd®interest on £839, 16s. for 4 years at 23 per
cent. per annum, N
7. Find, to the nearest penny, the gpmpound interest on £748, 84, 3d.
fgr 1 year 9 months at 3} per, cent. per annum.
¢ ™ 8. Find the amount of £850 for 4 years at € per cent. per annum,
oom&ourlxd interest,
Find the amount 8f £630 for 6 years at 5 per cent. per annum,
uud intarest.
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10. Find the compound interest on £300 for 4 years at 3 per cent.
per annum, payab!e half-yearly. [

11. What is the amount of £200 for 3 years at 2} per cent. per
annum, compound interest, payable half-yearly ?

12. What sum, at compound interest, will amount, to £413 8s. 9d.
in 2 yesrs at 5 per cent. per anrum ? o

13. What sum of money wiil amount te £73o in,2 years at b per
cent. per annum, compound interest ?

14. Find the capital whose compound ipterest for 3 years st 4 per
cent. is £406, 16s. 4d.,

15. Find the difference between the simple and coripound interests
on £1683 for 3 years at 4 per cent. per annum,

16. Find the difference between the simple and: compound interests
on £275 for 3-yeais at b per cent. per annum,

17. Find the difference botween the simple and compound mteresta
on £415, 10s. for 3 years at 3} per cent. per annum.

18. Find the difference between the simple and compound mterest.s
on £425 for 4 years at 4 per cent. per annvn.. ¢

19. The interest on a certain sum for 1 year is £10. Thé com-
pmmd ‘nterest on the same sum at he same rate for, 2 yeals is £21, Bs,
What is the sum 1

20. Find, to the nearest penny, without unnecessary calculations,
the amount at the end of two years of £1664 invested at 6 per cent.
per annum, compound interest, payuble half-yearly.

21. Find, to the nt arest peany, the compound interest on £8425, 10s.
for b years at ¥ per cent. per annum,

22. What principal will preduce £94, 1is. Qri. in 3 years at b per
cent.  per annum, compound interest ?

25, Find the difference between the gimple und compound interests
on £1230 f0g 4 years at b per cent. pep annum,

24. On what sum does a person gail £61 by lending it at com-
pound‘instead’of stmple in‘crest for 3 yeals at 5 pep cent. ? ®

25. Find the amount of £500 at 4 per cent. per annum, n}pound
interest, for 2 years, interest being due half-yearly. -

26. Find the comppund interest on £2250 for\2% years at 6 per
cent. per annum.

«27. What is the compound: interest dn £600 at 5 per cent. por
annum for 1} years viien the interest is Lalculated half-yearl

28. What rate of interest per annum does a person get w{o is pud
at ths rate of 5 per eent. compound interest payable half-yearly %

hat rate of interest per annum does a person get who is ?nid

at the rate of 3 per cent. compound intereat payable qua.rt»eray ?
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30. W nag sut put out for 1§ years at 4 per¥ent. compound mterut,
payable half-yearly, will amount fo £6632, 11s.?

- 8l. Ho% marny prizes, each worth £15, 155, 3d., could be paid
from the interest of £800 for 3 Jearsat 5 pet’ cent. per annum, com-
pound interest P *

. 388 Fiyd the diffeence between the amount of £1800 for 3 years
At 4 per cent. per anrum, dompound interest, and the present value of
the same sum, dﬁg% .years hence, at 4 per cént. simple interest,

33. ind the true axscount mn £100 due two years hence at 4 per
cent. per annum, compound interest.

34. A persqn,aged 18 is left a legacy of £30,000, payable on his
attaining his majdrity. What is the true value of the Lequest at the
present time] cqmnpopind inlerest being calculated at the rate of 3 per
cent. per annum ? —

385, Find the present value of a legagy of £20,000, due 3 years
hence, corspound xnteres\; being calculated at the rate of 4 per cent.
per annum.®

36. A owes B £5[)O, dye in 3 years. B offers him a discount of
4 per gent. “for cash, but A Prefers to invest the £500 in a concern
paying 4 per cent. per annum, compound interest, and to meet bill
when due. B gets the bill discounted at once at the badat 4 per
cent. and invests in the same concern as A. What does A gain more
than B?

37. Two equal sums are depoated at the same time, the one at
5 per cent. per annum, compound interes, and thp other a6 per cent.
per annum, simple interest. At the end of how mang.years will the
accuminlated amount of the-ﬁrst exceed that of the recond ?

_088. What is'bhe least exact number Ot years in which the compound
interest at 3 per cent. per annum will exceed the simple interedt at
4 per cent. per annum on the samg sum ¢ -~

39. On what sum dves the* difference between the simple md com-
pound interests for @ years a3 per cent. per’annum,‘amount to 35s. 1

40. The difference betwéen the simple and the compound interest
on a ¢Mtain, sum, at 5 per cent. for 3 years, is £6, 2s. What is the
sum i
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299. Application ‘f Logarithms :— ‘

We have already seen (§ 294) that logarithms supply us with
an easy method of finding the power of a number, and on this
account they are especially useful in working questions in Com-
pound Interest. Logarithms slso provide a means of finding
amoun's for years and fractions of years, which are troulesome td
work out by the second method. Logarithms also enable us to
work out many reverse questions, ps Examples i.., iii., iv., which
are not practicable by ordinary arithretic. The following ex-
amples are worked with the aid of fovr-figure logarithms (see
pages 358-361). With these logarithms only thdé figures can be
considéred as correct, the fourth fignre is doubtful; when seven
figures are ysed, six figures may be taken as cofrect; the seventh iy
only approximate

Examples—

«i.) Pind the Compound Interest on £235 for 4} years at 2} per cent. per
annum.
A=a® Xa, )SP
log. A=n log. a + log. a; + log. P-
=4 log. 110276 + log. 101375 + log. 235

4 log. 10275=00468
log. 1-01375=0-0056
. log 235=23711

ot log. A=2-4238

A=£654

P=£235c
I=£30, 8s.

(ii.) 4 nersen places £150 in a bank or fre y'eara, and at the end of that
Yme receives £178, 1s. The'interest was added to the principal at
the end of each year, but the rate'was not constunt. qu uniform

- rave would have given the same awount? ¢

A=(a)*x P
log. A=n log. a-tlog. P
~8log. a=log. A-logr P N

¢ e=log. 178:05 - log, 15&

log. 178:05x-2:2505 '

oo log. 150=2"1761 o

[ {og. a=0'07449
0g. a=0-014 .
o'=1035 ¢

. the rate per cent. per annum is 83,

<
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(. ) Al the b2tk of a son a man deposits £300%n a bank wnth the protn-
non that the money 1s toype handed over on the son's tuehty first
bi%hdays If she rate of interest during the twenty one years 18
2} per cent per annum what sum will the®son receive?

- » ]
A=()xP
log A=nlog a+log P
. =21 log 1 035+log 8300.

21 !og 1 025%-21 x 0 0107
hd =0 2247
Ibg 300—2 4771

log A—27018
' A=5032
=£603, 4s.
L ]

L]
s v y n? g:ha.t tume yull a sum of maney double siself at the rate of 2 per
cent per annum, Compound Interest ?

Y )
Thyp rcqulres us to find 1n wilat time £1 amounts to £2

A=(a)" xP
logt A=n log a+log P
slog 2=nlog 102+log 1
nlog 102=log 2-lcg 1
log O-log 1
log 102
- 03010
’ 0 0 0086
=36 years.

n=

A ]
L]

* Ex@mi)les 87.

1. Find, to the nearest penny, the compound interest on £5938, 10s.
for 4 yeZfsmtw2} per cent. per annum, interest payable ha]f—year]y

2. Find, withowt uynefessary calculation, ‘the amount, to the
nedresy penny, at the end of 2 years of £1248 invested at 4 per cent.
per annum, dompound intere®t, ’pyayablehalf-ves.rly

o 6. Find the amount of £600 for 8 years at 4 Per cent. per annum,

compound interest,

4. Find the diffefence Wetween the sithple and compound imterest
on £880 fdr 10 years at 3 pex cent. per annum,

-
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<
6. Find the comgound interest on £475 for 9§ yrears at 2§ per
cent. yer annuin. ¢
8. Find the difference between®the simple and compeand interest
on £1000 for 12 years,at 5 per cent.per annum.
7. What is the least number of years a sum lent at 15 per cent.
per annuni, compound 1nterest, weuld more than doyple 1tself $
8. In how many yecars will £115 at 4 per cent. per apnuur, com-
und interest, ju-t exceed £120 at 3 per tent. per annuni, compourd
nterest, and by how much will it exceed itat the 2n@ of the last year ?
9. A legicy remained unclasimeddor 4 yeats, anl at the end of that
time it amounted to £14,586, 1s. Gd., compound interest being reekoned
at 6 per cent. per annum. What was the amount of the legacy ? |

10. Find the difference between the compound intecest on £840 for
3 years ut 5 per cent.and for 4 years at 4 per cent. (payable half-yearly
in each case), in decimals of £1. ¢ . "

11. At<.hat rate per cent. per annum, compouhd interest, will
£132,651 amount to £148,877 in 3 years?

12. What principal will produce £40, 1Gs. as compound intgrest in
2 years at 4 per cent. per annuir ? ¢ . . o

13. What sum will gain 1n 3 years at 4 per cent. per arnum, simple
inferest, as much as £400 gains 1n 2, yesrs ates per cent. per annum,
compound interest } .

34 _What is the least exact pumber of years for which a sum ot
money uust remain at 10 per cent. per annum, compound interest, in
order that the resulting amount may be mdre than double the original
sum? Find, to the neirest peuny, the amourit to which £1000 would
increase in that number of yefis,

15. A¢ what rate per cent. per annum, compound interest, will
£2000 amount to 2163, 4s. in 2 years ?

16. In what time will £230, 15s. amount to £267, 2s. bd., at 5 per
cent. per annum,compound interest*? - <

17. In wht time will £1760, 10s, amouht to £1942, 4s. 93d, at
4 per cent. per annum, compound interest? ‘

18. Luerhat time will the interest on £6500 amount to £655, 19s. 114,
at 3 per cent. per annum, compound interest ?, ‘

19. In whaf time will £1000 amount to £1169, 17s. 2d., at 8 per
cent. per annum, compound interest, payable hal{-yearly ? ¢
20. In what time will £1 amount to £10 at 3 per cent. per annum,
compound interest ? o

21. At what fate per cent. per annyum, coggpound interest, will
£27202a.mbun1;1 to £286, 8s. 10d. in '@ yearsi ° 4 "0:'111

. At what rate per cent. per gnpum, compound jntereRt, “wi
£2080 amount to £232§), 14324d.pin 3 velo.rs’} ,po e R

23, At what rate per cent. per shnun¥, compound &, s will
£960 amount to £1200 ir: 13 vears? . ) . :

B4 If a sum of money trebles itaelf in 32 years, what is the rate of
eompoynd interest per apuutn ?

3
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o XXXVI—ANNUITIES. *

& 300. An Annuity is a certain sum of money which a person
received everyoyeay. The sum may be paid in one or more
instalments per® year. .
‘. 301. Annuities &re divided into two classes : — Anfuitigs. .
certain and life» apnuitids. Annuities certain are those in which
the payment is t8 be made foga definite period or in perpetuity.
The lafter are called *perpetual annuities. These annuities do
not. depend upon any scontingent event as in the case of life
annuities, whiCh’gre usually payable till the death of the person.

302. Questions referwing to perpetual annuities are the
easiest to deal®with, as the yearly payment is simply ghe interest
on the money investad. This class of annuities comes under
the rules of investments, interest, &e. *

303. In dealing swith Annuities the formule used in con-
nection with Simple Intergst (p. 178) and Compound Interest
(p. 239) are employ&d together with the following :—

(a) Baj=amount of an annuity of £1 for n years «
The amoun? of an annuity is the actual value of afl the pay-
ments if they were *left unpaid till the last payment®is due,
together with interestron all the difftrent payments from the time
sach becomes due till the date of"the final payment.
Take an annuity of £1 for n years’and, cakulating back from
the lgst payment (a.llowing Simple Interest), we .fmdL
o The last 41 paid®gets no interest, so it amounts to £1.
The 2nd'last £1 paid gets 1 year’s interest, so its
amounts to 1+ ¢See page+180.) » . .
The 3rd last £7 paid gots 2 years’ interest, so it
o amounts.ts 1+ 2k , v »
And’so on to the 1st £1 paid, which gets (nz — 1) years’
e Jgterest, 50 it amounts to 1+ (n— 1)
The sum of all these Sij=1+(1+1)+(1+2)+...
) +{1+(a-1)}. .
“This is an Arithmetical Prégression. (See any standard Algebrs.)
8o Formnla. 1.8 (at, Stmple Interest) = 2(2 + (a—1)1].

wﬁ%ﬁ amount for £ is obtained by multiplying theeanswer
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Wken Compound Interest is allowed, co.lcula.tmg from the
beginning of the payment of the aﬂnmty, we find— o

At end of 1lst fear the lst’£1 prlld will amount to £1
just due—mo interest), )
At end of 2nd year the same £1 will a.nfount to &
(1 year’s intcrest).
At end of 3rd yedr the same £1 w111 smbunt to a?
(see Compound Interest, § 297).
At end of nth year the same £1 wiil amount to a2 *

Similar reasoning will show that— ¢

At ‘end of nth year the 2nd £1 'will have a.mounted
wan-z
At end of nth year, the 3rd £1 w111 have amounted
to an-a
At end of nth year the 2nd la.stt £1 will have
. amounted to a.
At end of nth year the last xl “will “have amountped
— to 1 (just due—no intgrest).
The sum of these amounts S-l 1-!-¢a-+a2+i18+ ..... +an-t
This is a Geometrical Progressxon
Hencg Formula II —S—; (at* Compound Interest)

_Yar=1F  (149)"—=1 (14+i)ea—1 or 21

a—1 .O(L—f-’t)-—]_« ,lr ’ ™
(The amount for £P 15 obtained by mult1pl§§ng the ans'wer
by £P.) R . P
Exa.mplu— . ‘ < e
Zi.) Fmd. thet e ;f an ity of £30 a yed" if left uﬂpaui Jor ten

years, allowing Simple Interest at 4 per cent. per annum.
¢ ¢

Using Fgrmuln I.—n=10 and (== "04. &= £80
Sqf§{2+(f\. i}
=5(2+9 x"04) ¢
=118
8g for £PZ 11" 8xPm119x280
=£354.
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(ii.) Pind the yearly value of gn annuity wlh.ch would amount fo £1128,
& left unpaid for eight psars at 5 per cent. Sumple Interest.
L) . *

85] for £P="7128, n=8, i=405.
85 for.£P=72.".{2 +(n-1)}x P

01128=4(2+7x '05)x P
®1128=94xP .
£1205 P.
LI Y
. (iil.) Find at Compound Interest the amount of an annuity of £25 a year
for’i'k.yeara at 3% per cent. per annum.

Using Formtla II.—n=5, a=1035, i=-035
L ga_at-1_(1035)-1_118768~1
CORT TS 035 035
. = 5-3623
S for £1%=5-3633 x 25
o =£134, 1s, 2d.

) L *

(?v.) Find the yearly value of an annuity which at § per cent. Compound
Interestowould, at the end 8f eight years, amount to £24°, Gs. 6d.
L ]

85} for £P=9"—1,—3 xP
. °
ug2r5= L0 Typ
*

. '
147745544 -1 4
~ 05

. 248205x05_p »

" 47745544

o -P=2£26. .
* ° 2 *

v.) In how many years*ypill an amfui!y Qf £100 qyyeay, if left gnpaid,
6 amount £954, 18s. 2d., allowing Compound Interest :; 5 pet"
cent. per annum ?

. an —

A l
° S;lofPas 7 XP »

-

¢ - (1o5p-1°
, o ,%54.908=.T>< 100
?E.ﬁ”_"ﬁ:e-os+1-(r05)~ -

10 .
14477454 =(1-05)»
* % nm8. (Celenlate by Jogarithms; of
see table. pege.264.)
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(%) ag)=present value of an ap.nuity of £1 per annum that
has to be paid for n years. !

The present value«f an annuity is the sum of money that
would require to be set aside when th¢ annuity iscentered upon
80 as to.pay the annmties as each became due. . !

* “wThe present valuc of £1 due in % years 18 represented”by v,.

Taking the foimula, p 239, ‘ "

A-a"xP, if A=1 and n=1,/hen P 13 thé present value

. 1 ", . .
of £1 in 1 year, 2 e. v, bccomes v="-. Sumilarly if n=2, then
[ )
"2="1‘a and so on, and since ;1-2 is the square of l: v, bacomes v,?
a a
and v, =v" < ‘
Hence—

v, present value at beginning of 1rt year of 1st £1 (pard’

at end of Ist year)= ==v v
u@resont value at beginning of 1st year of 2nd £1—(pa.id

“ L

:a.‘c end of 2nd year) — a—12 =02

vg present value at beginning of 1st year ‘of 3rd £1 (paid
atend of 3rd year)= ;13 = g8

¥, present value at beginning of 1st year of 2nd last
£1 (pad at end of (# — 1)th year) '“;‘nl—"x =

n present value at beginning of 1st year of last £1(paid

.

at end of nth year)-a;wb‘. .
The sum of these aﬂ=v+v‘+va+-‘- T A

This is a Geometrical Progression.

1 1 1 1
_@';(1‘@ -2 1=
E -

= = —
—v 1-94 a—¢ t 1

21

am=2]

. a " ‘

j—va 17

mmm u.i-‘-.._T-J, or _‘}
¥

and am of £P (usually written vgb = X P,



§303] ANNUITIES 251

(vi.) Find the present value of qn annuity of .8150 a year Jor 50, years at
Bper cept. Comppound Interest, taking ( 1_10.5) =+08720872.
° .

. 1-2m
Dsing Formula 1L—V5= 5 P

1 )so
=1— w05 x 150
05
1--08720372
- LT 0
05 x 15

=£2738, 7s. 9d.

- " 1
‘Where the ealue® of v» is not given, find it t == i log. tabl
(P' 358_361). . g 1, nda i rom o rqn log. es
(¢) a5 =present value of an annuily due of £1 for # years
An anfuity due®is an annuily the payments of which are
made dt the beginging instead of the end of each period. * In
this opse—" '

Since— _ * | ' o
1st £1 is paid jm:nediately annuity is entered upongits
present value =1. .
2nd £1 is paid one year later, its present value=.
8rd £1 is paid two years later, itsspresent, value = 32.
nth £1 is paid (2 — 1) years later, its present value =1,
(4 ° .
o The sum ofgthese #alues agy=1+v+ 02+ . Sy,
and since v+ 03+ 03+, .. .+ 0" =gz (see Formula IIL), wo get
Formula IV, az =1+ o5} . .

In finding the surh of gfch an annuity duc, it has to be noted
that sithough the jadt payn®nt is made at’the begthnidg of tHb last
year the sum is cajeulated to the end of the last year, and so includes
the intdvwmigfor the last year ; and since each payment becomes due
at the beginning jgstead of ab the end of each year, each sum will,
if sunpaid, earn one year’s extra.interest; hence, if an annuity of
£1 were paid at the end of tHe last year also, S5 of an annuity due
wonld really ‘be the ssme ¢s Ssm of an ordmary annuity, but
sities, 50 Jaat ‘payment- of L1 is madd, we must deduct.£1] .from

"of ordinery afnuif to obtain Sxpof annuity due.
" Hence Formuls V.o»-Sg of annuity de =87 ~ 1.
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(

This may be shown in another way.
8 #1] of an ordinary annuity.=1+a+a?+4a3+... +o™
S#] of annuity dxe = a+oa’+ad+....+a"

Subtracting, we get S,am of o:din;y— Sq of a.nﬁuity due=1,
¢ i.e. Sz of annuity duewSam—1. «
(vii.) Treat Example (vi.) as annuity due.

11

3 B .
o
- (llTs)
‘05
=18-168718
a5= 1+aiy= 19168718
a5 of £150=19168718 x 150

=£2870, 63

Calculating a;—p=

l

(Viii.; . Find the sum of an annuity due of £25 a _ear for 4 years at 8}
per cent, per annum.

S:.?r['-;S‘ﬂ:5‘3623. (Sée Example hi.)
85) of annuity due =8;77]- 1=4'3623
8} .of anraity due of £25=4 3623 25
y =£109, 1. 2d. .
« “

'(d) t/a5=present value of a deferred annuity of £1, s.e. an
annuity-the payments of which would begin after # years and then
coutinue for n years. For example, if an annuity were deferred
for s1x years no payments would be rhade durng those yeass, the
first payment being due at the end of the seventh year.

The valus of a deferred annuity at the end of th»~f"deferred
years, i.e. at the bezinning of the n yoars it chas to rum, is ag
(Formula IIT.), and the present value of this az) at the beginning of
the ¢ years will give the real present value of the deferred annuity.
Now the present' value of £1 due iy ¢ ytars is ¢* (see under €3}).
Therefore the present value of ax) at the beginning of the #
yeara equals aq] x ¢,

Formula VI, Hence #ai gV}
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This may be shown in another way.

Since #he annuity, is deferred ¢ years—
The 1st payment is made at end of (% 1) years, go its
*  presgnt value =it

o The 2nd %payment is made®at end of (¢4 2) years, so its

. present value 42, *
The nth payment Is made at end of (£-+n) years, so its
presen? valte = v'*"q

. The sum of these = ¢+ + v*+24 .. . o*+" = o+vi4+od +...4+0?)
oo =7 x a; (Formula IIL),
or the sumes (v4+v2+084. . . ") — (v 4+ 024+ 34+, . . o/ ©
= 8752 aq (a form which is sometimes useg).
(ix.) Find the preserit value of an annuity of £60 a year to r1'n 4 years
»  eand deferred 5 %cars at b per cent.
Assumé ag=3-54595 and (1-05)5=1-276282.
Henwe t/aﬂei;.-‘v%a‘

1
1 oy
1
=354595 X ——_——
. 354595 x 1576982
‘e =3°54595 x 0 783526
l]thj of £60=23525695 x 0°783526 x £60

. =£166, Ms.

Note.—~—In all the above and sintilar examples, should the interest be
compounded otherwise than yearly, let a staad for the amount 8f £1 for the
given period and n for the number of such periods (sec‘ page 340).

304. In connectiopn with a:‘nnuiti.es certainy tables are drawn
up giving the Malues related to £1 at different rates of interest.
We give an extract from one of these tables at 5 per cent.® per

[ ] . »

annum. . . . .
-The different coltmns glve—
Number of jears. * . . »
g; Amount of £1 in the number of years at given rate of
™. dnterest.
(8) Present vglue of &1 in the number gf years at given rate
of interest. *

(4) Amount of an anfutty of £1 in the number of yearsat
given rate of interest. * . .
.{B) Present value of anrannuity of £1 in the number of years
’ at given rate pf interest. , . ®
(8) The annuity which £1 will purchase for the number of
yeats af given raje of intertat.
@) Te anayity which wonld amount to £1 in the number of
years ab griven rate of Mterest.
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TasLe 4.
Table of Ar:zounts, &e., gt 5 per cent. Interest.’
1 2 3 4 6

(<)
Amoun* of (Anmtity | (Anuuity
—ay| PV of |(Amoun' O by of An. ;
Yrs {(Acf £1=a) £1) Amz}lt;y of nuity of £1 ) plln(;d.l:“lﬂid tot.:lzi |;nt

1-05000000 | 95238095 | 1 00700000 | 97238095 |1 (5000000 | 10000000
110260000 | 90702948 | 2-05000000 | * 85941045 | 55780488 | -4878049
115762500 | ‘86383760 | 3 156250000 | 2-723"4805 | 86720856 | 3172985
121550025 | 82270247 | 4-31012>00 | 8:64595050 | 28201188 -2320118
1-27628156 | ‘78352616 | 552603125 | 4-39947667 | 23097480 -1800748
1 34009564 | ‘74621040 | 680191281 | 5 07509207 | -19701747 | -1470175
140710042 | 71068133 | 8-14200045| b 7067340 | 172819871 1228198
1°47745544 | *67683936 | 9 54910888 | 6 46321276 | 15472181 | -1047218
155132882 | *64460892 | 11:02656432| 7-10782167 | 14064008 -0906901
162889463 | "61391325 | 1257769264 | 7-72173403 | 12950458 | 0795050
«

0.

SQQQQG#“NA .’

y —— —

395, Tables of this kind are easily calculated by applying the
principle of Compound Interest. We give a sumple methed of
computing the remaining columns from 1 and 2. The figures in
column z~-re the amounts of £1 for the numiber of years in
column 1 The figures in column 3 are the recipigcals of those
in column 2. The figures in column 4 are obtained by the
successive additions of those in golumn 2 to the first figures of
column 4, £e 1-00000000. The figures in column & are the sums
of the 1-t, lst +2nd, 1st+ 2nd + 3rd, &c, of those in column 3;
those in column € are reciprocals wof r,hose in li, and thosw in
column 7 are reciprocals of those 1n 4.

The following table at 3} per cent. has been calculntad from

these rulgs == R ¢
. e
¢ TasLe 2. p L
Tuble of Amounts, §c , at 3% per cent. Interest, -
2o

1 2 a’ 4 & ‘s 7 .
« ¢ v - i
1| 103500 | 0965384 | 100000 | 00661 1+035000
8| 10722 | 0038812 | 203500: | 1-°v98 9226400 §
3| 10as | Oomisis | sans. | seraes t%‘” mol Goorey ]

f} .
6 | 128268 | 0841976 5-3632?44‘ ,Ir&l%s L 0 Oﬁg ;
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The following is the dega.xled workmg of the fifths line of
figures:-»
Column 2. (1 -035)8 (§ 2J4) ’

,  log. #1:035)°=>5 log. 1035
)= B5x0014940

° = 0074700
'og. 118766 = 0-074700
+(1'035)8 = 1*18768

p !
+ Ottarun 8. ={eTes
» log. 11_276__8 =log. 1 -log. 118768

. = 0- 0074700
’ = 1925300
log. 0841976 = "1-9%5300
o1 = .
. J"Tisres = . 0841076
Column 4. =(1+1035Q0+ 1:07122 + 1-10872 + 114730) .
. =193622¢ ,
O¥umn 5+  =(0'966184 +0- 933512+o 901945 -+ 0-871446 + 0841976)
f& 515063
Oolomn 8. ® ___l_'._
TR15063

log. ,, 5115063—10g €~ log. 4515068
= 0-, 0654664
= Taus3se )
log' 0'221480= 1345336
" 563— 0231480
1 L ]
Column 7. EW‘&:'.' ot
'hS- 5361 =log- 1-log. 586224
= 0- 0729848
= '1"270654
. log,o-liema \ 1270654 »
‘o -m ﬂﬂlﬂm

N

o %5308, the widst probable humbe
of @:& fwﬁ;ﬁi«h ta ahnuity hu;:"kely to fbe &m ia. ﬁuh};fr
: $ ) Bevomile:an, gurtify certain.for that per ]

sebeetion of ﬁgmmbér oi.):em isrmadi from statistiodl papers—

P S ST
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¢ ¢
Mortality Tables—in Which the péobability of length of life of
the individual is given, and corrections made accordipg to the
personal environment pf the individual. e
807. The most common form of questions are included in the
following examples. The student, as in Compeund Interest,
-hould *nake use of the logarithm tables op pp. 358-361. ¢
3

. ¢

Examples— . %

(1) What annuity wil £1200 duy if' the gnnuity is to be paid fer seven
years and the rate of wuterest 18 5 per cent. per annum ?
From Table 1, column 6, we get £1 will buy an annuitr f £0:17281982,
payablasfs~ seven year-, ]
.*. £1200 will buy 0-1728198€ x 1200 ‘
< =£207 8378406
=£207, 7s. 8d.

(ii.) What is the present value of an annuity o £40, payable for § ucars,
interest at the rate of 3% per cent. zer annum?
From Table 2, column 5 o .
The present value of an annwty of £1 fir 5 yCars is £4:515063
o » » » £40, 6 £4-516063x 40
) . =180-602520
- .o " =#180,13a
(tii.) (What sum wnll buy an annuity of £120 for 8 years, anterest being at
the rate of 5 per cent. per annumf
From Table 1, column 5. .
The p.esent value of an Annnity of £1 for 8 years is £6-46321276
ve £6 46320276 will buy an annuity of £1 for 8 years,
and .. £b 46321276 x120  ,, ., ,,  £120 for 8 years.
=£775'¢ N ¢ ¢
=£775, 12s. <
v
(iv.) What wnll he the amoynt of an gnnuity of £60 ¢f left unpaid for
* .4 years, interest at 3} per cent, per dnmum ?
From Table 2, golumn 4 ' )

¢

.

€

“Amount of &n annuity of £1 for 4 yehrs is £4‘2{494 .
» w  £60, 4  ,  £4:21494x60
=252 59640~

. =£202, 18s.°
(v.) Fund the present value of an annuity of £100 S0 run for B years,
deferred 2 years, at 3} per cent. per, annum. *
*From Table 2, column &. ¢
The present value of ak annuity of £1 for 5 years at 3} per cent. is £4'515068,
o ) » » £100 Ca 2 = £451'5068
From, Table 2, column 8. .
'ﬁe presont value of £1 due’in 2 years at 3§’per cent, is 0-933812
o ”» " £461'5068 » " 0933512 x £4515088
- = £431, 0s, 0,
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Examngples 88.

1. WHat is the valae of a pcrgetual annuity of £40 a year @ 23 per
cent. per annum ? e
- 9. What isthe value of 2 perpetual annuity of £120 a year @ 2} per

cente per annun?? ?
. . A man wishes’ to jpvest money to provide a bursary of £5234,_,
ar. How mugh must he invest in tge 3} per cents, at 90 ? -

4. What perpelual,annuity will £2000 purchase, the rate of interest
being 3} per cent. per gnnym 7 ®

g. A man leaves £3000 to a college to provide two equal bursaries.
If the rate of jnjerest be'3% per cent. per annum, what is the value of
one of the bursarses?

6. A per-on leaves maoney to provide a bursary of £80 & year,
interest calculsted # 4 per cent. per annum. Tle principal is invested
in a company paying 3§ per cent, rer annum. What is th® value (1) of
the principal ; (2) of the bursary .

e 1. A%ociety offers to })ro'vide an _annuity beginning at the age of

65, to a mdh 21 yearsbld, for £80. “What is_the value of the annuity

when the man is 63 yeary sld, intercst at the rate of 3 per cent, per
»

annug? *

g‘ A society offers to provide an annuity beginning at the age of
60, to a man 25 years old, for £60. They ofier the same annuity to a
man of 60 for £423. What rate of interest is the society4tharging on
the latter’s payment 1 .o ®

9. A man when 30 years of age pays £100 for an annuity of £70,
to bagin when he is 65 years old. ,He dies after one payment has been
made. What does the company gain at his death, money being worth
3 per cent. per annum ? .

10. A society charges 3 man pf 60 the sum of £72 for each £10 of

agnuity beginngng at ¢he age of 65. (What will Be the same society’a
clarge to a man’of 35, money being worth 2§ per cent. per annum {

Examples 89. . . ;'
(Do not usé ThS Yables, Work by Formuls.)

L
1’ Find the arfount of kn annuity of 2130 for"16 years at B} per
cent., eumple jnterest. -
. ¥dethe amount of an annuity of £52 a year for 12 years at
33 per cent,, simple interegt, ¢
« 8, Find the yearly value of an annuity which if left unpaid for
10 years wonld amount t04£694, 10s., allowing simple interest at 3}
per cent. . °
i g'{_.,},‘!.‘i_nd at ‘compouftd i?.emt the amount 8% an annuity of £300
o year for § years at 8 per oént. (take (1:03)°=1-26677), ,
." & Find the amhount pf an annuits of £100 a year for 9 ygars at 4 -
ver cent.. compound interest {1:04)°=1-423311. .
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. 1
6. Find the yearlf value of an annuity which at 3} per cent, com-
und‘ifiterest would, if left unpaidf amount in 3 ycars 10, £165, 6s. 3d.
1'035)%== 110872, . '
7. Find the yearly value of an annuity which at 4 per cent. com-
und interest would, 1f left unpaid, amdunt 1n 6 years to £298, 9s. 8d.
1:04)°=1265318. ¢ o .
8" What annuity, payable for 7 years, will £240 kuy, interect
ing compounded annually at 5 per cent {1°05)"=1 40710042,
9. Find the present value of an annuity ef £1€0 for 5 years at 3}
per cent. given (1 035)’=1-18768. “ , ., °
10 Find the difference between the amount and the present value
of an annuity of £100 for 10 years at 5 per cent (1-Q5)°=16289.
lamd™ how many years will an annuity of £6C a year amount to
£397, 198 8d. at 4 per cent ? ‘
log, 104=00170333. log. 1265 32531022004,
12. Find the difference between the amounts of an annuity of £85
a year for 8 years at 4 per cent., according as simple or compound
interest is caleulated. e ! :
13. Find the amount of an annuity of £80 & year for 10 years with
interest and instalments payable half yealy, te nominal 1ate being
8 per cent.  Assume (1-015)°=1-34685. : ®
14. Find the difference between the amount and the present value
of an annyity of £70 a year for 9 years at 4 pet cent., according as
simple or compound interest is taken (1:04)' =1-423311.
15. Y'ind the present value of an annuity cf £60 a dyear to begin 4
years from now and to contin 1e for 6 years, enmpound interest being
calculated At 4 per cent., aaj=05-24224, (1:04)'=116986.

[
. Examples 89a. .
Use Tables I, 2, and of Exarhple 1. ¢+

‘1. Make out an annuity table for } to 6 years at 4 per cent., correct

to four significant figures. . « .

2. What annuity can be tought fof 10 yedrs with £2000, interest
at thu rate of 6 pur cent. per annum? « o ’

3. What annuity can be bought for 5 years with £500, interest ad
the rate of 34 per cent. per annum ? - »

4 What annui*y for 6 years will £70 buy, interest of e rate of
4 per cent. per annum<? ) Y

5. A man pays a society £120. What amuity, beginning-
20 years, and payable for 8, sheuld he recéive, interest being
ot the rate of 5 per punt. per annum? -« . y

6. A man pays a society £50 on <he birth of his son, ‘Wﬁé
annnity, beginning when the son is 65 years old, sud eiﬂouhﬂﬂm
) yeui should the son receive, intéreat atfthe rate of 3 pere
per aanum {

¢
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7., Find the present value of & annuity of*£52, at b per cent. per
annum, 1f lelt unpaid for 9 years, *

8. Find the present’ value of ap annuity of £60, at 3} per cent. per
annum, 2f left unpaid for 4 years, ’

9. Find the?resent valud of an annuity of £40, at 4 per cent per
gnnua, 1if left unhaid for 5 yeara,
e 10. Wh& 18 the present value of an annnity of £80, at 5 pet cenf,
per annum, comnecncing teh years hence andepayable for 10 years ?

11. What sumew:illsbuy an annumity of £40, payable for 9 years,
rate of terest being 5 per gent Per annum ?

12, What sum will Luy an annuity ot £60, payable for 4 years,
rate of 1aterest degng 3% Fer cent. per annum ?

13. What sum®will buy an annuity of £52, payable fup.4 gears,
rate of intereSt being 4 per vent per annum ?

14. A persof wishes to purchise an annwmity of £100, beginning
after 30 years and payable for 7 What should he be chaiged if the
rate of interest 1s b per cat. per annum ¢ *

® 15 A ﬁaﬂrent wishes his son, to receive £150 a year for 5 years after
he reaches tfie age of 25. Ilow much must he pay on lis son’s second
birthday, interest at the ratg f 3} per cent jer annum } .

16. What will be the amouhit of an annuity of £26, if left unpaid
for 8 years, interest at 5, per cent. per annum ?

17. What wil] Be the amount of an annwity of £50, if léft unpaid
for 3 years, 1nterest at 3% per cent. per unnum ? c

18. What will be the amount of an annuity of £45, if lefé unpaid
for @ years, interest at ¢ per cent. | er awnum ?

19. A house 18 brught 1t 6 yearsl purchase for £837. What should
be the annual rent, the rate of interest bemg 5 per cent per®annum ?

20. A man 25 years of age wishes to purcha-d an agruity of £60,
begiaming at the age of €5, If the mortality takles give 70 as his

prybable age stedeath,®vhat should he wpay to a Company, the rate of
inferest being 34 per cent, per annum ? -
XXX VI2—-EVOLUTION."

SOM!M of the Bquare Root :—

. In § 272 it whs stated® that the square root,of a number is that
number which, when squaped, givea the original number. 1t is
m:‘a evident that if wa resolfe a number inrto its prirde

{§ 32), the squats rgot of the number®will ba obtained by
takdng onie of svery pair of like factyes end finding their product.
gy odd Jactorytocour in ther number the root zmst be
by the mallioda of §§ §18-8317; or by logarithms.
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Examples— ¢ p
(i.)° Pind, by factors, the square voot'of 53361,
53361 snm of digits=18 .- (§ 21) divjsible by 8¥giving
5929 difference of sums of alternate digits=11 .. divisible by 1} giving
639 » » » » =11 oo S 1
19~ 1] 1 [ B
¢ < B3361=3x3xTx7Tx]1x11
and equare root of 53361 =3 x x 11 =23},
(i1.) Find, by factors, the square root of 680625, * -
680625 divides By 5 gving
136125 ”» 5
27225 ”» 5

5443 " 5
1089 " s .,
121 =112 .

- . 680625 =3x3xbxb5xbBx5x11x11
and square root of 680625 =3 x & x & x 11=836.

Examples 90. «

Find, by factoring, the square roots of— * « «

1. 4900. 11.'28x63.

2. 2025, 12. 12x 28 x 21,

3, 3969. 13. 45%30x6.

4. 7744, 14. 168 % 24 x 252.
v 5, 38418 15. 112x1%6x 18,

6. 65536, ¢ | 16. 18 x (24— 6) x 10 x (265 —15),

7. 104976 17, 7x218+7)x 11x(84~17).

8 390625, . 18. 6x(21+9)x b x (21 +4).

9. 521441.! 19. 21 x (40—1) x 3 x (300 — 27).
10. 1679616. 20. 51 ¥ (154+15) x 5 x (304 £ 49),

309. On squaring the numbers 1 to 9 we find that the resuks
condist of one or two digits, and if is not till we square the
number 10 that we have three digifs in {ha result. From this we
learn that the square roots ef all integral nymbers of not more
than Lwo digits ‘lie between 1 and 10,'and, if the given nulnber
is an exact square, the square root is one of the figures ], 2......9.

Thus :— . 36=6 ]
¢ JBT=9, C S .

«8quaring any number of ‘two digitd, i.e. & number between
10 and 100, we findthat the square is a namber of three or fodr¢
digits, and it is not till we pass to the'square of 100 (= 10,000)
that wa have five digits, Again, if we ¢dd a°0 to any of the
numbers 1, 2......9, two 0'a are added to its syuare, thus 65=358..
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and 602=3600; 5%2=25, and §0%?=2500. 1t is therefore gvident
that the gguare root of any number between 2500 and 3600 lies
between 50 and 60. . .

810. Contjnuigg this process, we see that an increase of one
in the numbereof digits in a nuanber (the new digit being placed
son the right of the dtherg) increases by two the number of* digits
in its square, amd_therefore to find the awumber of digits in the
square root of mn insegral ngmber, we have only to divide the
numbet into pairs of dugits, beginning from the right bhand.
© When the number is.fractional or mixed, and in the decimal
form, we shal Bgve two decimals in the square for each decimal
in the number, and as there must always be an even ffGmber of
decimal figures in®an exact square, it is better to make the rule
regarding the marking off read.as follows :—

Beginning from the decimal poinl, mark off the digits in
pairs in Bqth directipns. o .

When the number is nqb an exact square, it may be necesgary
to add a Q to maRe up’the last pair of digits in the decimal
portidh.

811. The method ‘used in finding the square root of a number
is obtained froh the pfscess of finding the square of a humber.

Every number of more than one digit may be expifessed as
the sum of two numbers, of which ohe is a multiple of a power of

ten, and the other is the remainder. v
Thus :— 67=60 -7 ) .t
. . §73=600+73 or 670 43

¢ Representidy the;e parts by = ‘and y respectively, we can
express any number by z+y If we desire to square z+y) we
multiply first by the z,and theg by th8 ¥ and add ths results:
Thus :- ety
x4y
aB+zy
) zy +9?
28+ 22y + y?
S (2% 92 =23 22y +
(@ay)iat=2zy+y? (§a34)
¢ =(23+3y)y
Tt is from the last ob these expressions that we obtain the rule
for extracting the aquare root. -
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Examples—
(1 ) Find the squara root of 4489,
As 4489 Lies between 3600 and 4900 w2 kknow (§ 309} that its square
raot lies between 60 and 70. he square root, therefore, is a

number made up of 60+a remamdgr, wlich we may represent

by y=60+y.
(60+y)?=602+2.60.y +y*

4489 = 3600 +2.60.y +y" !
subtracting 3600 from each si le, Y7e have

889=2 60 y +4?
=(2.60+y) ¥. o<
Ag w must be less than 10, and 1 small compan~d with 2.60 (120),
“we take 120 as a trial divisor 1nta 889, giving 7.¢ Putting 1

the value of 7 for y we find that [

* 26 0.y +y =2.60.7+ 74=840+49=889.

. the «quare root of 4489=4¢17.
The work as usually performed may be written out as follots :—
60

s

¢

' 2.60 = 120
7

2.60+7 = 127 ) .
813.,The process may be extended to nymbers consisting of

any number ot digits. ' .
(iv.) Fund the squar e root of 45292¢,
Proceeding as above we Jet—
. { 600 45'29'29 | 600
(850000 | 70
2.600=11200| 92929
70| 88900
. , 2600470=1270| 4089
Thé square root may ncw be cohsid f&d ds 670+, and ag we saw
. inlast erample we may take 2.670=1340 as a trial divisor into
4029, giving 3. Adding the 3 Lo 1340 and toultiplying by 8 we
have 1343 x 8=4029. 'Lhe example when completed will be

600 3
< 600452020 | 70 = 678.,
‘ 860000| 8

amamm——

1208 92920«

. 70} 88800,
1270] 4023 .

s.e'ro-mg 4029

9,670+ 81343 ]
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314. As In “division, we can contract the actual working out
by omittypg the 0's and the® multiphcation results. We then
have— * ’ .

6738

' 6)45'20'29
127°| ‘929
. OB am

815. We are how able to formulate the steps to be taken in
finding the square 108t of a number.

(1) Having divided the number into pairs of digits (§ 310),
find the roo® whose squire 1s neirest, but not greater than, the
first figureyor pair of figpres, and subtract this square.”(Z) Take
twice the numbersobtained 1n the result and divide the remainder
by 1t 1n order to gef the next part of the root. (3) Add this
part to twice that alregdy ohtained and then multiplv by the new
spart.” (£),This produet subtracted from the remainder gives the
new rgmainder, and then vje proceed as with (2) (3) (4) again,

Example~(v.) Fin¥ the square root of 893530609,
20000
20000 | 8'93'83'06'09 | 9000

‘e 400000000( 800 = 39897 o

,40000 (493830609 90 »
9000 o 7

45000 | 4 41 (0 00 60

58000 52 83 06 09

58800 | 47040000
59600| 5790600

L)

59698 * 372100

‘mag' 41 8509

§978T| 418509
Mhmmudbyomitgns the O's, &o.. to
T, e 29 7‘

8 [8'99430q'09
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Examples— [
(viY) Pind the square root of 858076409,
25,65 3
° 2 6'58-07'64'09’
45% 2568
506* | 3307

Bios | 27164 ¢
51303 _1._5',39__09 .
816. The decimal point may be put*in ‘the root immediately

before decimal figures are taken down or raay be determined after
niarking off in pairs,

Examples 91.

Find the square roots of :- . .
1. 1166. ¢ 11, 46362481.
2. 1681, ' . 12, §3920025.
3. 5329, 13. 04432729,
< 4, 8649, “ 14, 47-706649.
5. 64009. ¢ 15, 236144689,
6. 82369. 16. 733922281,
7. 998001, 17, 00054000,
8. 1679616. 16, 11664 .
« 9. 6322249, 19. 240398'012416.
10. 14356521. « 20. 123456789°87654321.

817. Sometimes a number is given which is not an exact
square and we are 1equired to find an approximate root, correct to
a certain number of significant figures of of decimal places: In
such cases we continue thecaoperation till Yhe netessary number
of £gures is obtained, using the given figures, and adding O's if

. (5

required. ‘ . .
(viij Find the square root of 3, corréct t8 & eignificant figures.
. I ¢ 1+732050=1¢33205. ° <
1 I3
27 200
‘343 | 1100
$462 | 7100
] 346405 | « 1760060 ¢
« €464100 2797500 & 1

A knowledge of the square roots of 2, 3, and 5 is very useful
in finding square roots by factoring. Se» “ Mental Arithmetic,”
Section XI. >

* Ses p. 263
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: Examples 92.
Find the square rogts, correct to b significant figures, of—

1. 'L 5. 3473, 9, 65-C3754,
2. 62 e o 6.63835 10. 383927638947,
3.13. e 7000004 4 11. 131
% 4. 0:009% 8. Q009. 12. 87630000.
Find the square rdta, to 3 decimal places— *
18, 7. 17, 657. o 21. 10-00005.
14. 1T, 13. 8800. 22, 84:8324675.
+ 15, 00186. 19..395°735. 23. 300.
16. 0002. o 20, 8985734. 24, 768000,

318. Winn we have to calculate the square root of a’w"{:‘l'f:;a;
fraction, the fractiod must be first reduced to its lowest terms.
oThen, if the denominator is an exact square, find the root of
numerajor gnd denominator separately ; 1f the denominator is not
an"exact square, converé to a decimal fraction, and proceed as above.
Examples—

(vm.) Find, the squar® root 8f 1484, ot
2187 7_?& . _E _1_369 ..2_.7_?9
07 4369 ., 67 7|3
° .. 2187 21 .
- 4107 3%
(ix.) Find the square root of 28,
282 784 *
861~ 361 - '
1 h&l ’ * 2784
* 2928 48 [ 384
‘ 1
" z361 19 T
(x)‘MthcuWrootqu N

g . 833is nol;,.1 a perfecfé sgo . w ‘d
) answer is required, oorree wo P of decimals, we
diﬁdepmu ra

oo g%ﬂwwgs.

1% 2 oa1a0
1 W2-02'#"6Y
08F

S|
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€
. ¢ Examples 93.
Find the square roots of—

1 34 R Rt A 58088
2. 343 4 2335, ‘6. §13i

Find the square roots, correct to 3 decimal places, of—
7 1'79]7- ‘9. 1459%' . 13, ¢ a.wo 25"
8. Ay 10 SAREARE o o 12 SSSTOE
819. Extraction of the Cube Root :*— ¢«

~ «Im-addition to the square root, the only rootg which it is
possible to find by the ordinary methods ¢f agthmetic are the
cube root and those roots obtamned by rcpeating the extraction of
the square and cube roots, as the fourth, sixth, eighth, ninth, &e.
All other roots must be fonnd by uging 1o§ar1thms (§ 294) excupl
in simple cases (-ee below). The cube root is usually, obtained
With the use of logarithms, but gltantione must be paid to the
number of figures in the logarithms used (§ 289). l\eil: to the
square root, the cube root is the most comtmonly required, and the
arithmetical method of obtaining it com-sponds %o that for obtain.
ing the square root.

320. As with the sqnamo root, we may ohtam the cube ront by
the method of prime factors. The cube root is obtained by taking
one of évery set of thrée like factors and finding their product.
This prinviple rfay be extended to the ﬁudlng of any roots.
When the factos do not make up cdmplete se iﬁ
be obtained by logarithms or by method of § 31%, :

gn.mple\— . ¢ .
(i) Find, by faotorc, tlu: cube § & “(T) Pind the fifth root of
. ryot 0592704, ¢ «2762816625.
592704 divide by 3* (§ 21) giving | 127628156251 divisible by 8 giving
088 ” s‘ ” 5 05 262 ” w “. ”
843 -.'='*1s‘ . %‘" '.:’:*\it”:
o 592704 =28 x 29X 3% x 78 « ¢ K n » lﬂ
*  and the cube root of 59270% ’ ’I‘ :
. =2x2a:3007=-u 02501 e ¥
or «/592764 . &,
‘ quszxmmxaxxxsxnrxl A d.. 5625"“5& m
=2x2Xx38xT=84. xrgo:t?.




Bx 94, §§324,°822)°  EVOLUTION 267

. Examples 94
Find, byfactoring, the cube roots of—-
1. 3375, , e 5. £81472.
. 2 13894, . 6. '88473.
3. 3599, ' 7. 2000376.
4 262144, © 8. 2299968,

’ Find, by factosing, the fourth roots of— |,
., 4006, ¢ . | 10. 3111696.

Find, by factoring, tle fisth roots of —
. 1L 7776 . | 12. 52521875..

321. On.'cuth:g the numbers 1 to 9, we find that the resalis
consist of one} two, qF thred digits, and it is not till we cube the
number 10 that %e have four digits in the result. From this we
®learn that the cube routs of all irftegral nymbers of not more than
thgee digitselie between 1°and 10, and if the given number is an

exact cube, the cube robt is orfs of tie numbers 1, 2,......9.
_ Thus:— *216=6
VTi9=9,

Cubing any Mumber®ef two digits, 1.e. 8. number be#tween 10
and 100, we find the cabe is a number of from four to six digits,
and it is not.till we pase-to the cube of 100 (=1,000,000) that we
have seven digits, .

Again, if we add a 0 to any of the fighres 1, 2,......9, three 0's
are ad to its cube, thus 62=216 and 60%= 2160003 5°= 125
and 50%=12500Q, It i therefore evident that fhe cube root of
any humber betwéen 125000 and 218000 lies between 50 and GQ.
322, Continuing this procesy, we see that an increase of one in
the number of digits i 2:nfipbeg. (the new digit being placed bn
the right of the othery) increqses by thtee the number of digits in:
its. ¢ube, and therefore, to ﬁﬁ the number of digifs in the efibe
roop of an infegral number, we have to divide the number into,
gets,of thri™digits, beginning from the right hand. When the
number is fractions§.or Widd; and in the dediwgal form, weshall
bavé thres devimuls jn the sube. for each o?ecixpd the numbes;
aiichs there anust, s1ways: B8 @oamuliifla of fhres decimal figures
inedB exiot cube, it is detigk: ﬂketna rille regarding: the

maghipig Off read e follorar= =200 5 -
B ey . ergin’ £he desirial O sidz off the digits isvbite
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When the numler is not an ﬁxact cube, it m(ay be necessary to
add one or two 0’s to make up the last set of digits ip the decimal
portion.

323. We have already seen (§ 311) that a number of more
than one digit can be represenfed by z+y. If eve desire to cube
z+1, we find the square and multxp}y it by (z+y), first by =,

<.hen by y, and add the products. ;,
(z+y)2=a2+Caxy + 92, (§ 311) .
224 2zy + 3%
Yy
B+ 2% fat
22y + 222 418
(x+1)3=:c3+312_/+39"y2+y°
(a:+y)3 = 32% + 3a? +y°
= (322 + Exy + ¥y

¢ Tt is from the last of these expressions tdat we obtain the rule
for extracting the cube root.

@
.

324, ‘Example—(iii.) Find the cube root ¢f B00763."

As 300763 lies between 216000 and 343000, ics cube root lies between
60 and 70. The cube root i# a number made up of 60+a remainder,
which we may represent by y.
then (G0 -+ §)*=60°+3. 60”y+360y’+
1? 300763 =21600 + 8.60% + 3.60y
subtracting.216000 from each side of. thﬁ equauon, we have

84763 =3.60% + 3.60.y
. =(3.60% + 3. 60y+y’)y )

fl in square root, we ta“e the firtt of these (3 60=10800) &8s a trial
divisor into 84763, giving 7, and put.ing in-t e value of 7 fory, we find
that . «B.60% +2.60.40+ 8 =10800.7 + 18072+ 78 p

Yoo o =175600+ 8820 +343

=84763
+% cube root of 300763=67.

The work as luuq!ly performed may be M—it&en art as follows s+
. |8oover | Q=er.

21 et

8.60°=10800 | 8&4743 ~
8.60.7 = 1260
7’= " *9 1
12109 |_ 84768

Le

«

®
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®
325. The process may be extended to n¥mbers consistipg of
any number &f digits. .
Example— .
(1v.) Find the cube goot of 304821217, 600
Proceeding as agve we get— | 3041821217 l 70
. . 216 000 000 | ——
3.690* =1040000 | 88821217 ,
3.60Q %0 =_ 126000
700="_ 4900
1210500 |84 763 000
os * 4058217
The cube.root m®y now be considered as 670+, and, as vge Samine
the last example, we may take 3.670:=1344700 as a trial divisor into
4058217, giving 3,ethen®
3.6707+38 670.3 + 3% 1346700 4 6030 +9
=135273%

. # awd, multiplying by 3, we have 1352739 x 3=4058217
The exampie when completed®will bes— 600

» 304'821'217 | 70=673. >
* | 216 000 000 3

8.600%=1080000 | 88821217
8.600.70 = 126000
® 7032 4900

* 1210900 | 84763000
8.670%=1346700 4858217
8.670.3=  6030| o

3= 9 *

1352739 | 4058217

826. As in gguare woot, the workjng may bb contracted by
omitting severalgf the 0’s, but owing to the different items, corp-
posing the expression 322+ 32yet 2, overlapping, 1t is not possible
to adopt a similar arrapgems8yt .te that of placiig the new figtire
on the right of the figures ig the working;out colymn, as is done
in squafe root. Omitting all’ possible 0’s and using the Itafian
method of division, we have— 6 7 38

. 304821217
8.60%= 910800 | 88821
8607 = 1260
., P=_ e 89

« 12009
8,670 1346700 2068311
86870.8= 6080 ‘.

Bime of
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927, We are ndiw able to formulate the steps to be taken in
finding the cube root of a number.

(1) Having divided the rumber into sets of three digits
(§ 322), find the root whose cube is nearest,. but.not gredter than,
the first figure or figures, and subtract this cubet (2) Take three
timcs the square of the number obtained in the result, and divide
the remainder by it,.in ovler to get'the next part of the ruot.
(3) Add together three times the square: of ‘tle number formerly"
obtained, three times the product of thut number and the new
number, and the square of the new prumber, and multiply thé
sum by the new number. (4) This product gtotracted from the
féthailiuer gives the new remainder, and then we proceed as with
2), (3), (4) again. \

Example—(v.) Find the cube root.of 10546&83057

10'546'683'057 1oo_ ¢
- | 8000000 cho | “so=E08-
8.2000°=12000000 |~ 2 54:6:383 057, L__3
3.2000.100= 600000 -
100’— 10000 1 261 000000
12610000 | 1285 683057
3.2100?=13230000

3.2100.90= 567000 ¢
902 = L100

13805100 | 1242 459000

- —— e e

8.2190°=14388300| 43 224 05Y
3.2190.3=  19710] .
M 3=z 9 “ .
1440801y 43 224 067
This may be contractedto— 2 1 9 8
' |Q'6adesangy
3.203m q200| 2 546 «
¢ 3.20.1=% 60
1%= 1 ‘ .
1261| 1285688 ©
§.210°= 132800 v,
3.210.9= 5670 -
9= 81
138051
3.2190’—143883(» a
32180.3= 15710} . ;
P ¢ 9 "4 . o
14408019 ¢, .0 - .

L}
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328. It ig useful to know thgt three times the square of the
number obtsjned can be quickly got from the working. If the
square of the last number obtained be pla::igd below the sum
obtainedeby § 327 (3) and d¢he four lines added, we get three
times the squaresof the number now obtained, and have only to
adil two 0’s an the right.

X g. Tuke theethird past of the last example. In the working’
scolumn we have—e =~

3.210’= 132300

3.210.9 = 5670

9= 81

. 138061
R

. o 143883 =3" 2193,

Adding ¢he four lines (i.e. omitting "the top line), we have
143883, which is the aaswer tb 3.2192. Then, placing two 0’s on

the ng,ht,' we have the anawpr-to 3.21902, .
znnﬁ:le-
(vL) Find the cubctou of 28233 316125.
3 0 4 &
. 28'233'316125,
880~ 2700 |~ 1233316
8.300*= 270000 .
8.300.4= 8600
0= 161,
o » 273616 | 188852128
L] ‘ 16
8.8040%= 2772480 -
' 8.3040.6=
5'a > “30 S .
* 27770428 *

baen already pointed out that the cube root is

us'dally o'!m, d by the*ugs of logarithnis (§ 319). Using the

ﬁaut:agm logari PP 802303, we can geb.an nppmxinmb
Ww Y

-t F

J; RID 5N ‘
"yl wM m i,
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« Example (v.) Find the cube rgot of 10546683057,
log. 10550000000=10-0238

.

log. (10558000000)= 3-3411

but log. 2]94= 3-3411

«* cube root of 10550000000=3194.

Example (vi) Find the cube root of 28235-:316128,
log. 28230=44507 «

-

-
.

log. (28230)} = 14836-
but Jog. 30 45=1'4836
. cube root of 28230‘=30'45.

t

Examples 95.

Extract the cube roots of —
2197.

. 6859,

. 19683,

. 29791,

85184,

. 132651,
438976,

8. 912673.

o
¢

69426 531
10. 88:716536.

<

102413232,

. 251239591.
1045678375,
72720580024.
219365327791,
. 0:000017576. «

., 0000658503,

. 0012406104,

. C-000028372625.
. 0-027054036008.

‘

330. The method of finding approximate cube roots is similar
to that of finding aj pfoximate square roots, but the student is
advised, ¥here possible, to use logarithms.

i ’

€

Find the cube roots, correct
1 4 "

Examples 96.
to 3 decimal RNaces, of—
1

3139

7 g 08 ' 8. 5873,
8. 15. 7. 0000645389,
4. 0:087. 8. 7-45678€T03.

Find, by logarithimis, the cube roots, correct:ta 4 Lignifieant figures, of-
9. 83. . . 15. 0000873,
10. 161, 16. 635000,
11. 0097, o 17 7esdigd,

. 12,683 18. 0000007,

13, 456738, ‘ ¢ 19." 835630785, .
14. 3936724 v £0. 473800000000,
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831. As with square rootp a vulgar flaction must ke first
reduced tofts lowest terms. If the denominator is an exact cube,
find cube roots of numerator an8 denominatqr separately ; if not,
convert to a decimal fraction and proceed as above

sExamples 97..

Find the cube roots of-s o

L A it
. . o . o 4 o
3. S;’s' 8. 389182
46133, . 9. 113131430,
5. 1958 . 10. 135595347
Find, sorrget to 3 decimal places, the cube’ roots of—
° 11 55 » . . 16. 163.
1264 o 17. §45.
13.° A5, ' 18. #53%
14 4553 . 19. §2341.
16. 148 -, 20. 471384
XXXVIIL-DUODECIMALS.

932. Duodecimals are largely used by = eyors, engineers,
enters, &c., All theasuréments™snder the Toot are expressed
in twelfths of ‘a foot, twelfths of twelfths of foot, &c. The table
thus descends from feet by pdwers of &welve. , We have—
l1foot *T *°2 . +. 12primes (!
lpripé . * = . . 12seconds éﬂ‘s
isecond . . = . . 12thirds (
The aBBVe table is used for the three measures, viz. +—lengths,
arses, and volumes, and © et .
b
fwof 1linealfost® . 4= , . 1prime
ofyof Lsquagp foots, . = , a1
TrofJanbicfost*. . o= .Y .1
k . . . o
‘ As the Toot is distinguished by the terms lineal, squdte, and

qubily o the prite; seqund, &ioy in the different measurgs may be
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distingyished, the termes in common use being runnmg, nuperﬂcml
and solid, in place of lineal, square, and cubie.

The power of twelve, mdxcaum the fraction' of a foot that
any unit is, is represented by a Roman, numeral. It is therefore
easily distinguishable from the indices used to represent powers
of &2 nt.mber. P

333. The conversion from the usual umts of ineasurement is
easily understood from the table. ¢3ince ap inch is the {; of &
foot, an inch will be represented by a prime and fractions of
inches by seconds, thirds, &c. In square measure ]44 (12%) square
ifféirer, mal-e 1 square foot, therefore each squa.re'mch is a second
and every 12 square inches make a prime.  In cubic measure
1728 (12*) tubie inches make a cubic foot, therefore ench inch is a
third, every 12 inches maks a secohd, and every 144 inches make

a prime. T .
' v v
Conversely, in lineal measure, each pr'me is an inch, ‘
in square » 18 1% square mchea,‘ and

* each second is 1 squars inch.
In cubic measure, each prime ig 144 cubic inches,
. each second s 12 cubic inches, and
. each third is 1,cubic inch.
Examples— ! .
(1i.) Convert 16 ft. 3} snches into dundecimals.

. 1inch=1 prime=12 seconds.
+ » =3 seconds
o~ 16 feet 8} ingies=18 it. 3' 8'%¢ ¢

L4 . -
g.l.) Convert am area of b square feet 4 8“{_6‘“ to square feet and snchss.
4 = 48 Inchos, .
[} A L « 3“ =8 X
6= 5 »
.% & 8q. ft. 41 34 6"'= B sq. ft. 51} xq. in.

(1il) Express 16 owlic feet 8542 oubio inched in duodsidsaie:
. Eachicubic inch=1 t} ird.
=5 » » =9 fourths,
864, , =BB4thirdh -
=7] seconds 3
¢ =8 primeg 11 ds Z:thisaw.
4 16 cub. ft. 854§ cub, xn.-umb. W 1 2 o



Bx. 98, §38d] -

Express mjuodecxmals —
1 21t 7in .
2+ 3 ft. b},in. , .

. a3 3ft. 47pin,

o 4 26ew ft. 126q, m..
5. 39sq. ft."Gqu in?

Express in feet and mc‘hea.

11. 4 ft. B

'12. 6 ft. 2413M,

13. 1 ft, 8 5u°

14, 15 8. ft 3118, °
15, 9sq. ft? 41 81

Exm;lples 98.
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6. 45 &q. ft. 84] eq. in.

7. 10 sq. ft. 75} 3§ sq. in.

8. 39 cub ft. 479 cub. 1n.
9. 46 cub. ft. 2083 cub. iy,
10.°291 cub. ft. 1099§ cub. in.

‘16. 20sq ft 10! 8! 6i,

17. 75 sq. ft. O 114 444,

18. 147 cub, ft. 1t Qi Jilty—e——
19. 28 cub. ft. 3! 5l 10U 4iv,

20. 89 cub. ft. 4! 3» 6iil Tiv,

‘334 Jn multlpllcatxon and division by duodecimals it should
be noted ¢hat the dndices®u-ed obey laws similar to those of
indices (§§ 27b—28l) T;nn may be scen from the following—,

%.g. 61x7‘-42!+l-42“, for 61 x 7! -162 172 1422, 428

and 6 x 68 360Wix 30, for 60 615 8 o 364

go that when mnlmﬁlymg we must add these indices, afid when
dividing subtract them.

ﬁle umts proceed by 12 we may divide by 12 whan the pro-
duct of two numbers exceeds 12 ; the quotieny 3o ohtained is the
number of the next higher «unit, e g 42'=%' 6", and in the
fqllowing exansple whda we multxp? 6% by 9! we get 54" = 44 6%,
®

Bxample—
(lv.) Multiply B feeh & 61 bﬂ'ﬁ. 6 9&
bdt. 8 64
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¢ 3 ’

Examples— « ¢

(v Simplify 5O ft. 3} in. x 2 /1. 3 it x 1 /2. 5 én. and find the value of the
result at bd. per cubie foot. «

¢ 50ft. 3 6“
2

r

3t
100 7 0
12 610 6
13 1 10" et
1 B,
113 110 6
47 1 9 4 8
160cub. f1, 3 78 104 €
]ﬁ_ .
43
a2, .
5264

=160 cub. ft 526} cub. !n

=160 cub. ft @ bd. per cub. f.=£3 6 8
» n =0 0 1}
8“ » % =0 0 02

£3 PG 10

(vi.) Divide 5 square fect 128 square inches b °8 tnches’
5 sq. ft. 10: 81+ 8!
72t gh - 8t
=9 .1
=9 ft, 1 in.

Exufoples 99, ° . .

1. 4 ft. 35n. by € ft. 6 1n: © Bu 6 ft, 31 44 by 7 ft.

2. 12 ft. 7 in. by 13 ft. 8 in o g, 129t 4 7i 9ﬁ0'6”
3. 8 ft2 by 5 #t. by 14 4. 7 in. 7. 9 ft. € 5 by 5 Tt, 8 718,
4 Oft 41n. by 18t 11 in. | 8 8fs. 311 by 24 ft. 7i B4

Find the prodacts of— '

9.8 ft. 3in.x 6 it 4 in. x@ f ny
10. 13ft.4m.x8ft..5m.x7 t. 3

t

Mutiply—

« [y
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* XXXIX. ~MENSURATION.

835. Réctangle and Square:—
Mepsuration deals with the’rules for finding the lengths of
lines, the a.rea.s"?f stirfaces, and the volumes of solids
« Phe figure most aommonly 1n use is the rectangle ; e.g, most
@iumensionsdf buldings gre usually rectangular.
L]

336. R
L1

————) ——— —_— ]

‘ .
V O

< 5 >
Al

Al

s L
The area of a rectangle is the product of its length and
breadth. This ig easily seen from the above figure. If the
length 18 5 incRes, and the breadth 4 inches, we can dsvide those
mto 6 and 4 equal parts of one inch respectively. Drayng the
lines across the figure.we divide 1t 1n40 4 rows of 5 divisions each,
1.e. twenty divisions in all. The sides of each division are 1 inch
1n length, so that the area of eich di/sion 1s 1 squareinch, and
the total area 13 20 square inches. The ares\is tharefore equal
to length x breadth = fiyx 4 = 20 squAge inches. *
¢ 337. Asquire1sa particular form of rectangle in which the
four sides are equal We thefefore get the area by multiplying
the length by the breadth, or, since these are‘equal, by squaring
the length of ome gftfe us, if the above figure were a square
of B jheh side, its ares woulll be b x 5 = 5%= 35 sqliare’inches.
338. We have, therefore, for rectangles and squares the
following feamim :— , .
A=aref, Ixle and ba=breadth,
I‘“ﬁaza ba"ui%wm&b sa?ur »
) L4 ' ] =l aor b

ﬁmshiomg!emjs;i«-a

o ¢
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«

‘Enmpln— [

(1Q If the area of & rectang’e is |« (ii.) Find the side of 4 square whose
684 square inches, and its area €2 1764 sqare yards.
length is 36, find its breadth. ‘ ‘ A=D

A=Ixb o
Ay &A=l
‘ T N17847sq. yds. 1
684 sq. ins. o T
~738 ins. NZEX T T4 " Jds.=?
19 inches=breadth. ¢ 2x3x7=42 yds.=slde,

338a. It is not always necessary to express the dimensions in

same unit, Thus, while 5 feet by 2 feet gjve'10 square feet,
50 4 yaras by 2 feet might be expressed as 8 yards.feet; but as
such douhle names are not in use, we must Ly ralucticn express
the product in yards-yards—i.e. square yards—or in feet-feet—
i.e. square feet ; still, in ‘the process working of many questions
such reduction is unnecessary, and.merely, adds to the work of
solving them. If the dimensions be Jeft in terms of single though
different units, with their names included, thv ordinary cancelling
will give the answer required. In this connection, it is important
to note that such expressions as square yirds<must be treated as
equivalent“to yards x yards and cancelled“as such.

(iiib Find the leng.h of a gectangle whose area is 26 square feet and its

breadth 15 snches.
5 W e
1mA_38 % feet o0 roet.
b L} 3ner ,

3 ¢ [

! ¢
o (iv.) 4 Rhall is 16 yards long by 25 feet wide; what Sength of matiing,
30 inches wide, will be required to cover it?
The’ lengthi of matting will obyibusly be the ares of the rosm
divided by the wadth of thé niatting.®
w o . 2 *

‘ o

b ,(2 [
. Aofroom 16 yardsx 2§ -fests
b of matting !§ -ins- 160 yﬂﬂl,
e ¢

. . 4
(v.) How many tiles, 1 foot 6 inches §u 8 inches, will be required to cover
a courtyard whose arec is 46 squars yards "p *

¢ [
Total area ) e
- o -
¢« Number of tiles Fons BT

-
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Exaraples 100. *

Find the areas of the following fleors, the dimensions being—
1+ Length, 17 ft, 4 in, jebreadth, 12 ft, 3 in!
2. Length,e20 it. 7 in. ; breadth, 16 ft.
' *8. Length, 48'5 #ms. ; breadth, 30'6 cms.
" 4. Length, 643 cms. 2 breadth, 42'8 cms.
5. Length, 40wds. 2%t 7 in. ; breadth”18 yds. 1 ft. 3 in.
Find the areas of the Pllowinggfields—
6. Length, 19 chafns, 46 links ; breadth, 16 chains, 30 links.
. 7. Length, 33 chains, 45 links ; breadth, 26 chains, 47 links.
8. Leungt®, sg chains ; breadth, 46 chains, 40 links.
9. Léngth, 73'6 metres ; breadth, 687 metres.
10, Length, 14543 metres ; breadth, 94'75 metres.
11. The side of & square is 79 ft. Find its area in square yards.
3 12.dF'md the numbBer of sqtare yards in a square, whose side is
2465 S.e hd
* 131 The side of a square ia 6245 links, Find its area in acres.
14» What is the area of,a square piece of ground whose side is
34'66 chaing? Ansfer in%cres, roods, poles. *
18, What is the area of . square piece of ground whose side is
94 chains, 365 links ? « Answer in acres, chains, links,
16. The flo#r of aargom is 18} ft. by 16% ft. How many square
yards of linoleum will be required to cover it
17. A railway covers ground to the breadth of 22 yds., How many
acres will be covered by a mile of the Yailway ?
18. The area of a square is 5329 sq. yds. Find its side.,
19. What is the number of links th the sidg of a square fleld
meaguring 10 acs. 3 rds. 20 pls. } ) . .
20. A square fieldgcontaing 36 & How m@ny yards of paling
will be require® to fence it? i :
21. A square paddock contsins 16 sq. pls. and is enclosed by
hurdles 2§ yda. long. How nfany hurdles are reguired § .

. 92, A grain of goldy if beuen into, gold leaf, will cover 674 sq. in,
Find, in yards, the lenyth .qf the side of 4 square that gan be qpvered
by an ounce L'roy ®of gold leai, .

23. A sqnare court contains one-third of an acre. Find the length
of one sidepiti 'yards, correct to 3 decimal places. .
LA squar‘e.ﬁeid coptains 89 acs. 2 rds. 2 pls. 26 sq, yds, Find
the length of .one side, in yards, and reduce the results to furlongs,
“poles, &e. .- | LGLC v @ -
P?x . Find the i#hgt oi"tb,g side.‘of'a,squarb fleld containing 11 ea.
*frd, 10 aq. pls. 3} sq. s, expressing your ansker in furlongs, poles,
’,ﬂ‘dl. R S ¥ . . TN
%88, ‘A squate- Plece pf: land contains 1521 hectares, Find the
[Motu.gidq!q,p tred. .

N
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t «
27. A plank of woog covers 30 sq. At Iitis18 in. broad, find its
length.
28. A feu of 2 acs, is to be marked off for building I\ﬁ'poses, the
frontage is 44 yds. Hew far back will the ground extend ¢
29. A rectangular piece of ground is fér sale fa~ building pu A
The advertisement states that the ground is 1, ac. 2765 sq. yds in
extent.' The frontage of the building at p;esenf standing. is 195 yds.
Hdw far back does it extend ? « c
30. A grass lawn extends to 36 sq. pls., and in*plling it the roller
traﬁyes out a path 2 furs. 7 chains in lergth, Find the breadthsof the
roller.
81. A room 27 ft, long requires 52 sq. yds. of carpgt to cover the
«r2ea5, Find the breadth of the room. ¢
32. What is the length of a hall, the brerdth of which is 60 ft. and
the floor areq is equal to that of another hall, of whichethe length and
breadth are 140 and 35 ft. respectively ? .
33. The area of a square:piece of metal is 8 sq. metres. Find the
length of a side, correct to 5 significant figures’ « .
34. Turf is taken from a field 2 furk. 36 plt. 3 yds. 2 ¢t. long and
2 fu~s. 14 pls. 2 yds. 2 ft. 3 in. broad, and-ig found to be exactly suffi-
cient to cover a square garden. Find the length of onecside gf the

garden. .
35. How many blocks of wpod each 4} ins. by 2} ins. would be

required to eaver a floor 9 yards long by 22 f%. 3 ins. bioad ?

q ¢

339. Carpeting floors, paparing walls, &c

Since rolls of carpet and paper are made in standard widths,
it is important in dealing With questions connected with carpeting
floors, &c., tu see ‘that the width, of carpet or paper invelved
divides exactly inlo the lengt. or breadtls of the surface to be
covgred. If it does, then we may preceed as in Ex. iv., p. 278;
but if not, sincg dealers wil] not cut a_width of carpet or paper,
either more or less than is necessary .must be taken. In the ome
case thereris po much waste, in the other the part ungovered wmay
be covered with some other materials. In papering walls'it is
usual to allow extra paper for such contingencies andefor other
waste occasioned by the proper joining of the pabféin.
carpets again are maHe of fixed areas and laid¢on floors with a
margin of felt or linoleum. Questirns of this type follow the
principle of Ex. v., P 282. . . ,

340. It is important to notice that the‘ wall surface of & yodiy
is obtajned by multiplying the perimeter by the helght.*
periniefer is the measurement' round the 1oom, hnd Wﬁ%f@
twice the length + twice the breadth, f.e. A of wall = 20+ D),



§341] MENSURATION » 281

Examples—
(ui.) Ewﬂmyny yopds of carpet, 27 ins. wide, will be requared to cover

oor gf a 100m 30 ft. § ins. by 18 f¢. -i wns , and what unll it cost
. al 4.1 9d. per yard,

Sinoe neithe; 30 6 1ns. nor 18 ft 4 ins. will divide exactly by 27 1ns.
« we ise more c&‘l pet thén 1s necessary. .

1) Laymg the garpet Vngways we get 18 ?‘14 1% —9 widths of cafpet,

each 80 ft. 6 1n§ long, gwmg.s total length required of 30 ft. 6 ins
x9=P} yards

Cost 913 yards @ 25 9% 4"’ Qd =£21, 145 7}d.

* 301 6
(2) La.ymg the ca,rpet bmu.dways wo get =)o s

each 18 ft. 4 %ns long, gving a total length requlred of *18 ft. 4 ins.
% 14=854 yards.
Cost_S’;'a yuds @ 4iﬂ =£30, 6s. 5d.

=14 wxd.ths of carpet,

(1v.) If a room % 24 f2 8 ins 1n length, 18 ft 3 ins. in breadthy and
° P1 ft. 9 ins. wn height, how much paper % yds. wnde would be
* requared to cover vts walls? Allow one seventh exirh for waste,

A ofmns=m+b)h .
A of paper=4 of 2(24 ft. 6 ins. 4 18 ft. 3 ms.)x11 . 9 ina

z-i‘.-; ofzxm b x 914 ft. =4 yd.

2 R .
Bopax MR 47t W _om o
z°f-2"“.§’&—§ 3 "5#; o1b £

-=110yuds

(v.) Find tho cost ening ¢ surface of 645 3g. ft. with paper D1 ins.
. wide @ 1s, 0d. pex qfl?yd:., aﬂowmg 10 per cent. extra for

waats, and’no fract pieces of paper to be tBught. .

215
- 4| mi_ivlie%%ms .
.N““! :1—9%"‘.21-.:... @s“ s Elo LB
Y *

7 Cubrtagines @ I ean

ﬁ;ufﬁ?: -olm
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Example— ¢ ¢ ‘
(v.) 4 path 4} ft. wide is made round a lawn, 12 ydy, longand 5 yds.
ide, How many square yards are there in the :urfacc covered by

ﬂ’"?“"" " . .
7 73 Ny b
P 12 ————- mmpm e -
| ‘.
* «
i
{ ‘ L
) + L) : '3
| 74 —

Total length, including path= (2 yds. + 2.1} yds. =15 yds.

sy breadth »” 5 yds. +2.1} yds.= 8 yds.

s 8rea » n, =15yds. x8 3ds. =120 4y, yds.

,, area of lawn =12 yds. x5 yds. =609Yq. yds.
LY

« . difference, i.c. area of path=60 squgre yar'ds.
Examples 101. ¢

1. A sqyare courtyard has to be paved at,1s. 9d. per square foot ;
the total cost is £91. What are its dimensions ?

2. W hat will it cost to gaper the four walls o1 a room whose length
is 16 ft. 9 in, breadth 15 ft. 84in., and height 30 it. 6 in., at 9d. per
square yard-? "

3. A room is.24 ft. long, 13} ft. wide, 9} ft. high. What will it
cost to paper sae wakfs at 3d. per square foot, deducting 16 per cent. of

«

the wall surface foriwindows, doors, &e,? . .

4. A wall is 6 yds. 2 ft. 1dag and 5 ft. 3 in, higt  What will it
cost' to paper it with paper § of a yard wide, whicﬁ costs 3d, a yard,
allowing 4 yds cof paper for wnste? ¢+,

5. Calculate the cost of pavingacseurtyard 35 ft. 10 in. long and
18 ft. £ in. brpady,at 6s. 3d. per square yapd, v

6. How manﬁ yards of carpet 2 ft. 4 in. wideavill 8 square room
require, the length of a side being 17 ft. 6 in. ¢

7. What length of paper 21 in. broad will be requirgd for a room
18 ft. long, 12 ft. broad, and 11 ft. highy  ° ~ .

8. What will it°cest to paper aroom 6 yds.*1 ft. 1 in, long,
6 yds. O ft. 4 in broad, and 12 ft. highiwith paper half a yard wide
at 44d. per yard, allowing J; extra for waste 1 %

9. 1296 bricks (éxposed surface of e&tch-m%in. by 4} in.) are ustd,
in paving a certain yard, How, many tiles 6 in. sq woulll by

uiret] for a yard one-third the size § e L
740, What will 1t cost to ﬁaper a room 5 yds, 1 ft. long 5 yds, &in.
broad, and ¢ yds. high with paper 21 in. wide at 1s. 2d, per yasd ¢
Allow one-eight extra for waste, .

3



Ex. 103] MENSURATION , 283

11. How many yards of maiting 2 ft. 6 in. wide will be yequired
to cover a Joor 27 ft. long by 20 ft. broad ? (The mattin mu¥ be cut.)
12. What will be ‘the cost of gainting the four walls of a room
32 ft.,4 in. long, 15 ft. 8 ip. broad, and 10 f2 6 in, high at 3s, per
square foot? ®  »
. . 43, Find th¥ cosy of Tcarpeting a floor 120 ft. by 80 ft. with carpet
+ 1} yds. widg at 4s. 6d, per,yard.
14. How many, planls, each 13} ft. loag and 8 in. wide, will’ be
required for the #oor of a hall 150 yds. long and 50 yds. wide ?
15.° An oblong fieldsis three®imes as long as it is bro d, and its area
is 12 acres. Find the cost of fencing it at 2s. 4d. a yard, neglecting
fractions of a yard in findl calculation.
16. A room i®19 ft. 10} in. long, 16 ft. 1} in. broad, an# 10 ft." S TH ™"
high. What will :} cost t® paint the walls at 1s. 7d. per square yard ?
17. Find 1®w niany yards of paper 2 ft. 6 in. wide are 1equired to
cover the walls of a room 20 fte 6 1n. long, 9 ft. 6 in. wide, and 13 ft.
6 M. high ; and what wi]l the cost be at 1s. 3d. per yard ?
. %‘ﬂ\ how many yardsof wall paper 2 ft. 5 1n. wide are required
to paper the walls of a room 13 ft. 6 1n. long, 14 ft. 3 in. wide, and
10 ft. ¥ in. high; ghd wha® will it cost at 10d. per yard? (Atlow
one-gaghth extra for waste.) ° .

19. The interior measurements of a rectangular box are 12 ft. 6 in.,
10 ft. 8 in,, and 7 &. 6 In. Find the eost of lining the box (including
the lid) with zine at 6d."per square foot. ’

20. How many nmshes are there in a squgre foot of wite gauze,
each mesh being 0-3 of an inch long ardl 0°1 of an inch wide ?

21. A room is 17 ft. long and,13 ft. 6 in. broad. Figd (1) how
many yards of carpet 2 ft. 3 in. wide will be required to cover the floor ;
(2) the Rz-ice of the carpet at 5s. 4d. per yard. s et

28, A rectangular tank is 18 ft. long, 14 ft. bread, and 10 ft. deep.
Find the cost ofepaintin} the sifles antNoottom of the inside at 1a. 1§d.
the square yard: . - »

23. A square courtyard has to be gaved at 5 francs per square
metre ; the total cost is }128 frapes. What are it dimensions ?

} 24, A room is 8 metres long, 55 Metres wide, 425 metres 1higl:l.
What will it cost to,phper thwalls at 50 pfénnige sqliare metre ?

25. Calculate the cost of paving a courtyard 12'5 metres long,
10'25 metres broad at 6 kronessper square metre.

28. What®will it cost to paper & Toom 85 metres long, 675 metres
troad, and 4'5 metves high%with paper 50 cma. jlide at 50 centimes pep

meteo } y -

97. A British firm quots for the *painting and renovating of ‘s
T e 38 L o o
sofaige: be w!lannol-ﬁlt e faial .

B ¢ ’ D
B Jinid the-gost of . ug & flogk.J20 fi. by 80 ft, 'with ‘carpets

hotigtht 1o France ab ¢ @%m jer squaTe Tuetrd, 1o
tizitey per sq atre, thio rate of
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.20, How many plahks, each 34 (netres long and 10'6 cms. wide,
w%l l;e required for the floor of a hall 146 metres long and 45 metres
wide o
30, A room is 38 it. 3 in. long and 25 ft. € in. wide. How many
yards of carpet 1 yard broad will be required for the ffoor if a margin

of 9 in, in width 1s left uncarpeted ? - _ r

«31. Find the cost, at 4s. per square foet, of paving # yard 21 ft.
long by 18 ft. wide, allowving for four unpaved spates each 3 ft. by
2 ft. 8 in. and for a shed 9 ft. square. |, ' !

82. If a postage stamp measures § of au inth by { of an inth, how
many will be required to cover the walls of a room whose height is

t. 6 in., length 18 ft., and breadth 12 ft. 2 in., suppsing that ‘the

oor, winduw, and fireplace occupy 50 square feet  * .

83. Find the cost of the ;ﬁ;per required for a reom 19 fu. 9 in. long,
16 ft. 3 in. Droad, and 11 ft. high, if the paper be 2 §t.% in. broad and
cost 3s, 6d. Fer piece of 12 yards, assuming that one-sixth of the surface
of the walls is not to be papered. Allow 40 per cent. extza. ‘No
fractional pieces may be bought. < ® . '

34, A square enclosure is surrounded, by a roadway whose breadth
is one-eleventh of the side of the enclogireé. The area of the roadway
is 1 ac. 2 rds. 28 sq. pls. 6 8q. yds. Find the length of the sideof the
enclosuzz in feet. 1 4 1 with® ‘ ’

35. an endeavoured to* paper a wall wit] stage stamps, o:
which he lﬁd 38,080 measuring %f an inch by 3 g?an inch, ff the
wall wad 17 ft. 4 in. by 19 ft. 2 in., what fractida of its surface would
the stamps cover ? ¢ “

86. A person wishes to cut from a rectangular piece of ground
80 metres long and 435 nletres wide, a pathway 125 metres wide,
which will éxtend wight round the ground. What area will be left for
cultivation ? L3 o < 2

87. The length of a room<s 20 ft. 6 in., the brgadth 15 ft. 9 in,,
anf? the height 10 ft. 6 in. What will it cost for plaswring, the ceiling
costing 8d, a square yard and the walls 3d. a square yard? Allow for
a door 6 ft. 9 in. by 4 ft. 2 in. and asfiraplace § ft. 8 in. by 5 ft. 3 in.

88. What is the cost,of painting (at.2s. 6d. per square yard) the
walls of & room 20} ft. long, 18} ft. broad, and 1Q, ft. high, containing "
two windows whose dimensions are 7 ft. by 4 ft. each ? ’

89, What is the cost of painting tke walls and eeiling of & room
735 metres long, 584, metres broad, and 3:25 metres high ¥ The walls
cost 2 florine, 2 cents per square metre, and the ceiling 1 florin, & conts .
per square metre. There are jwo windows 2'16 metres by }'2- metres

.each and a firepla¢e 18 metres square,

40. A room is 4'6 metres ]ong. 34, metres bropd, and 3-85 malrps
high, It contains two windows42'8 metres by 1'0 metres each, three
doors?®2'2 metres by 1'1 metres each, and & - 24 metres by
12 metres. How many postage stamps will it, take to cover the walls.

(a etatap being 2'4 cme. by 3 cms.), it heing supposed thaf the starupy .
may be cut if necessary. o
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342. Other Reckilineal Figu.ses.

A
The following afe the formulee from which the areas, &o.,
of the more commonly, occurring rectihaeal figures may be
obtained. The studen.trxs referred to any standard text-book on
¢ Ménsuratign for tfe proofs of these formulm. Use shquld be
* made of th! punciples o¥ §§ 133-136 in psing them. -

Parallelogram.

Area = base thuléiphied by perpendicular P .
. he.xght; A =bp. .

, Tra.pezﬁun. * .
Area=haff the sut of the patallel
sides multiplied hy the spérpendicular »
distence bdtween them.

A=up (uis quqrm, or average
sbreadth,

Right-Angled Triangle, °

Square of hypotenuse = sum of squared of
other sides

a@=t+ot * N

I.'rla'ulo.-
Atessehalf the product ot any side info the pet- °

pendicular distance between that side and opposite
vertex, T

f ter
EE

&
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N *Any regular”figure, .
(A regular figure is one in whith the sides are all equal )
Area = product of ssemiperineter intp perpendicular distance of
centre from any side, divided by 2. ’
‘ =%
4 2

L
Examples— . .
(n1) A four-suded field has two sides pac-allel to gne another. Oneaf these
measures 6 7 chains, the other 5 8 chains, and the perpendidular
drstance between them 13 7 4 chawns. Fnd the area of the field.
The figure 18 a trapesium. i
A

up
_ 67 chans+5 8 chains

2

=625 ¢chuns x * 4 chans *

=46 25 sq chains .

—4 625 acreg .

—4 acres 2 roods 20 poles. -
(vil.) The diagonal of a square field 23 1000 Canks , ¢ind vts area wn dores.

The diagonal and two sides form a right angled trangls, ¢
! . at=b"+c?, but the sides are equal '

ceat=2¢3
< ;’ — cﬁ
‘but area of square=squa eon side
=a= ‘}2_ .
1000000 2sq : Jmka_ 500,000 sq. hnks.
e o, ‘=% acres. .
(vili.) The diagonal of a quadrilateral 13 20 chains 36 links, and the pere

gendwm'dar on u from the opposits angles are 8 chaine 24 links and
. chuia 36 Yanks. Find the grea gn acrea, roods, poles.

U
. Are% of a tbng,ngle

== A ¢
Araa of upper triangl
ST 2 N

= 2055 ch. x &%t ch. sq. chamns.

Aréa Sf lower tx-ian%le
€ 3§ 3 6 [ ]
20 3b ch. x ch, sq. chaljis,

«*. Area of quadrilateral
= 15878 5q. chains,
. =15 acres 3 rda. 19°¢3 poles.
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Examples 102. » .

1. Af¥eldsin the shape of a parallelogram, is 120 yards long and
its breadth is 84 yards. Find it area. ,

2. A pargllelogram is*15 inches wide and contains 5 square yards.
Find its length, -

38 A Se d has tho parallel sides, the lengths of which are 12 chains
8 links and®7 chains 12 }fnks, and the perpendicular distance betaveen
them is 8 chaing 25 lipks. Find 1ts acreage,

4 Find the area pf g right-argled tiiangle field, the length of the
sid®s containing the right angle being 160°4 metres and 63'7 metres
respectii ely. ,

5. The Reight of a wall is 50 fect. At what distance from the hase,
of it must the foot of a,ladder 120 feet long be placed £ that 1t may
just reach the topf it ?

6. The foot of a ladder 30 feet long is 14 feet from & house and its
#op reaches the upper part of a cn'cu?sr window. When the foot is

, drawn away to a distarfce of 17 feet from the house the top reaches the
lower e(;g! of the wihdow. *What Is the diameter of the window %

Y. Find the acreage,of a triangle whose sides are 45, 40, and
13 chains vespectivly. .

r;B. The sides of a triangle are 39, 42, and 45 feet. &ind its area in
ards, [ °
y 9. Find the diagonal of a s%ua.'re that shall be equal in area to a
rectangle of which tgvo adjacent sides are 20 and 30 feet.
10. The area of g rectangular figld is 8%acs. 1 rd. 26%ls. Find
the length of a diagonal if the breadth be 4625 links,
11, The sides of a quadriliteral  ABCD are as fallows:—AB
20 metres, BC 65 metres, CI) 905 metres, AD 57 metres, and the
diagonal AC is 80 meties. Find the area of tive field"hnd the cost of
mowing it at 15 centsspe? square m'ie. ;
o 12, Find she cost of mowing a Triangular field at 15 francs the
hectare, the sides being 800, 650y 364 metres respectively. *
» » "

° 2

343. * ., T Circle.

If the circmference of a circle be exactly measured and
divided the lengthe of the diameter, the quotient is
8:14159265...,.,. Thip value is usually represented by the

mbol , and $arions approximats valuesear® used. <The chigf of
:ieie.’ in the order of theif*correctyess, are—

.”i'%‘g ; 3'1415933-".:.

31416 -
8 ws-ldzast -

¥ [
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The, circumferencecof a circle is therefore obtained:by multi-
plying the diameter by =, or if we represent; the diameter by 2r
(twice the radius) we have—

circumference of circlase = #

. area of circle - 3
*fhe area of a circle may also be obtamed by niult:plymg the
square of the diameter by 0-7854 (a{-— ) 8 v

Area of sector- %’-' ¢t

L4

This is similar to a triangle b =fleng’'h of arc and

ris perpendwular Jeight. The areas of sectors
of a circle' are proportionsl to the angles ab tHe
centre. The sum of the angles at the gentre of a
circle 13 360°.

Area of segment = ar,‘ea. of sector —area
of triangle formed by radii and chord.

‘The area of a circular ring is
obtained by stﬁ)t"actmg the arvea
of the smaller circle from that of
the larger. | e .

c..-.- r 3wl

‘ nE-r
C grl-br’; (rlwr?).
The vurfabe aréa of a sphere |

miar?

Q
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Examples— L L] »
(ix.) Find thg circumference of a circle whose diameter is 13°7 feet.
‘ circumference = 2rr
. . . =187 ft. x 34418
® o g =48'04 feet.

®
L)
(=) How much will the turfing of a round plot cost at 4d. per squgi e yara
iﬁtil’ladiametcr o0¢ 180 feet and a circular fountain 1: feéﬂ w
diametgrebe n the muddle? *
Aregof whole ground  =wg?
. ®=3-1416 x 302 square yards

, =282744 v
Ares of circllar.fountain =31416x 33 »» ”
. =28 2744 " . . -
Areaof plot . , . .°=2827-44 - 28 2744 square yards’
*® =2799 1656

” ” 1 ]
orarea of plot ., . = (fa+73) (1 ~7rs)=(31416) (30+3) (30-8)
=3°1416 x 33 x®27 square yards
L =2799 1656
oost at 4a? per squar8 yard =9330562 shillings
* =y£46, 13s. 0 7d.

- .

9 L Y
. Examples 108. R
1. Find thg drcurpference of a circle whose diameter is 196 yds.
2 » ” » » s 28'342 miles,
3. » % » " » 1634 cms.
4. » » » *+ ,, ° 1adwsis 2';4 ft.

5. » » 9 » » 306 metres.
8. How many shrubs placed 3 yds, t;part can be placed round the
edge of a semicircular lawn, the radius of which is 144 ff, ?

*7. Assuming that 13,000,000 metres 13 equdh to one-fourth of the
earth’s circumfarence, nd the®lengfaof the earth’s radius in (1) kilo-

metres, and (2} miles, each answer correct to 4 significant figures.
8. How much hnoleump would be rgquired t.%n coyer the floor of a
semicircular recess, thq diafngter of which is 4 yds. 1 1t.4 .
The diameter of a ghi i’xg is* 2'4 cms., and of a florin 3 cms.
g:w‘mugh larges js the surfhce of the one than of tle other, neglecting
ms .

.

are whose sideeis 500 ft. has & circular garden within i§
meter, t would it cost to pave the part outside the

m 'b:gbcle veck, 28 f5, wide,%nd & quarfer of & mils
gund. if meapured 1 €t from thmix;ﬁ&n edge, is to be laid -out on a
gty @ﬂd, oJVat ikl be 3he ares, aites, of the smallest.enifable
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14. The rope by which a calf is tethered is increased. from 12 to
16 ft. ‘How much additional ground has it to browse over,}

15. A circular plate has a diarheter of 12 ‘metres. A sector, the
arc of which measures,4°75 metres, is cat out. What area of the plate

remains ? . I
16. The diameter of a cucle is 13'5 meétrés. 'What‘is the area of a
sector cf it, the angle at the centre being 607 % P

¢17. A segment is cut frpm a circular disccof 8'4 cns. diameter. Tf
the arc of the segment measures 26 cms., and ther chord 264 cms,,
what is the area of the remaining portin?, . L
18. Find the surface area o% a sphere, the diameter of which is
12 ft. 6 in. ' ‘
«w= 19. Find
164 metres.« «
20. What will it cost to paint a hemispherical Home, the diameter
of which is 10 yds. 1 ft., @ 3s. persq.,yd.?
21. A painter charges ££, 10s. for paintiﬁg a semicircular parl,
the diameter of which 1s 10 ft. What is the charge per squale foot? .
22. Find the diameter of a circle, the area ‘of which fs 684 sq, ft.
Angwer correct to 4 significant figures. ¢ "
23. Find the diameter of a sphere,‘the surface area vf whirh is
156 sq. cms, .
24, If a grain of gold, when beaten into' gold Jeaf, will cover
67} sg. in., what will be the weight of gold required to cover a hemi-
spherical ffome, the diameter of which 1s 16 yds. ¢

XL.—SQLIDS.
' 344. Rectangular Solid.—
In paragraph 336 it was shown that the area of a rectangle,was
found by multiplying the len.;*h by the breadth. —Suppose we
s h

the surface area of a sphere, the diataeter of which is

AN

. 2 €
build up a solid, which has the rectax?gle as one of its faces,

k4

v

placing scubic inch blocks on, each of the squaies of ‘the .
It is evident that we should require 20 of these blocks, and the
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» L
volume of :h.e solid should be 20 cubic inches. If we now place
another set of these blocks on the first, we shall have 40 cubic
inches, and the volume will be 40 cubic inches, or 20x 2
cubic inches. If a third set be added the,volume will be 60,
or 20 x 3 cubic®yncltes, ynl [ylth a fourth the volume becomes 80,
or 20 x 4 cg\l;io incMes, t will thus be seen that the volume
of a rectangulap solid ig*obtamned by multiplying the length
the breadth hy Ebe heigl?t, ie ymUne eh By

Velxbxh

and given the values of apy three of these, we can find phe fourth,

846. A cube 12 a special form of rectangular solid 1n which
the length, breadth, and thickness are equal, and thérefore the
volume 13 the cube of apy one of them, %.e.

, V=a*.

8le. Prisms and Cylinder :— .

A prism 1ssa’solid, two of whose faces (the bases) are equal
and parallel figures, gnd the other faces are parallelograths. 'When
the two equal and paxallel faces are yegular fgures, and tae other
faces are rectangles, the sohd 1s a regular prism. The rectangular
solid and cube are particular forms of the regular prem. The
volume of a prism 18 obtained by multiplying the area,of the base
by the height. o o )

L] c* V- Aza‘
»

347. The Oylinder is*s, special form of prismt in which the

base 1s a circle, end ‘its xoldnk is-obtaned by multiplying the
area of the cim&lwn&u by"the height, .2, * . .
! l L J ° ”‘Ah iiel ﬁ"h-
(ﬁmﬁrﬁ_m Biume of & tank, the length being B0 ft., breadth 40 ft , and
P x b AR 80 £t 5840 ft. % 45 ft.
™ f‘ = 108000 oubic {ped. .
¥ § ite is 11°T fts broud and 9°4 fb. Ghick. Whet Zngth.
B B o v ot o vt 564 8 i Jouth
Vstxbx'&
ek,

b N
\ ‘ql".&,_mﬁ? .:b‘.& =g ft 40,

.



’ ¢
292 COMMERCIAL ARITHMETIC  [Ex. 104

Examples— ¢ ¢ .
(iil) Find thebedge of a cubical Block containing 29 oub, yda., 28 cub. fi.
219 cub. in. " - ‘

Volume=%9 cub. yds., 23 cub. £t., 219 qub. in. :
=1860867 cub, in.  ~— -
hut Volume=a?
.. a=4/1860867 cub. in.
=123 fn.
=3 yds. 1ft. 8in.

PR
(iv.) le:chi;hiu:icdt tent of a cylind 3 the radius being 8 ems. and
metre.
Volume =m»2h

=3'1416 x 87 x 100
=20106°24 c. cms.

(v.) How many bricks 9 ins. by 4; ins. by 8 ins. will be required‘in
building a wall 15 yds. long by 8 f¢. hajh and 13} ins. 833ck? ‘
. 3 e

4
! 12 %
No. of bricks—= V- of wall _ 16‘-3&.— X 8 fte X 1¥'§ Jinar
‘ V.of 1 brick  §-is- x ¥}l x § -0k

" =05760 brjcks. ¢

Examples 104.

Find the volumes of.the followipewsolide— o .
1. Rectangular prism ; len{th, 6 ft. ; breadth, 43 f{.; height, 6} fi.
2. Rectangular prism ; length, 12ft. ; breadth, 6} ft.; height, 8% ft.
3. Rectangu'ar prism ; leagth, 4 yls, & ft. ; breadth, 4 yds. 2 1t. ;
height, 8 yds. r e ‘o
. 4., Rectangulqr prism ;. length, 4'6 cms ¢, breadth, 2:3 cma. ; height,’
5'7 cms. ¢
5. Rectangular prism; length, 725 cms,; breadth, 5-34 cms, ;
height, 105 cms, -
6. Cube ; sides, 2 £ 3 in.
7. Cube; sides, 6fte 4% in.
. 8 Cube; sides, 2 yds, 3 in.,
9. Cube ; sides, 64 cms.
D e et g fh, 31 11, 6} T ; height, 6
. Triangular,prism ; sides, t., 3% ft., (] t, $0
|12 &‘rtangulartprism ; sides, 3yds. 1 it., g yde. 1%¢. :i?;., Syda ide
9 in. ; height, 3 yds.
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. 13. Triangular prism; sidess 6'4 cms., 7'3 yms, 56 cms. ; height,

‘26 cms. .

7i 14. Right-andled triangular pyism; sides, 6§ in., 8} in.; height,
in

e o 0

15. Right-angledstriangulyr prism ; sides, 44 ft., 3 ft. 7 in. ; heigh
B i oo ght-afgledetziapgalyr p 4 ght,
e 16. Righ4angled triangular prism ; sides, 543 cms,, 826 cms.;
height, 12:25 cm2. » . »

17. Cylinder jeradius, 43 in, ; height, 6 in.

18. Cylinder ; radius, %75 ¢Ins. ; height, 84 cms,

19. Cylinder ; diameter, 4 ft. 3 1n. ; height, 12 ft 9 in,

20. Cylindgr ; diameter, 2°46 cms. ; height, 1'3 metres,

21. A cistern s 13 ft. 4 in. long, 11 it. 3 1, wide, angd 4 ft. 2 in.
deep. How* many cubic feet of water will it contain ? s

22. The leMgth, breadth, and thickness of a rectangular block of
stone are proportional to 4, 2}, 13; the volume 18 24,192 cub. in. Find
th® digensions. . .

e 23 Hdv&many bg:ks, egch 9 in. long, 4} 1n, bioad, and 2} in.
thick, il be required to bmld a wall li miles long, 8 ft. high, and
24 ft. thick ? . o .

24 A rodm is 49 ft. 6 in.’long, 37 ft. 4 in. broad, and 13_ft. 2 in.
high. What is the largest number of persons it can hold, so that each
shall have at leagt 80 cub. ft. of air? .,

25. A wall is coverefl with plaster 1} in. thick. How many square
yards will be coveredeby a cubic yard of plaster?

268. Determine thesheight 1n feet ofsa cubical cistern whicl contains
8,581,677 cub. in. of water. .

27. What length must be cut from a block of wood 10 ixt, by 44 in
to form a cubic foot } »

28. A reservoir is 56 ft. 8 m. long by 17 ft3§ in.*broad. How
m;.:yﬂ cubi’c feetepf watét must be d®yn off to make the surface sink
2 in, .

29, The length of a rectangiflar room is 237 ft.; its breadth is
184 ft. It contains 5000 cb, ft. Calculate its height in feet, correct
to 3 significant figures,®  _°V 4

80. The dimengidhs of 4 &istern are 12, 9, and 6 ft. What nwst be
the height of s second cistern egual in content to the first, supposing
the botiom of tha second cistgrn to be & square having its sides 9 ft,

L)

LFindthedu:lfth,ﬂlfeetmddeoimalaf.af to 3 places, of

tha edge of & cnbe evolw:-gof which is 439% euh, qff?.t’ 2 % PR

I 4, gk of wod 14 3in. lent 10 brond, and 0 . doprle
318 nto a & {3 33
longth'of : ¥ qm?mh«. s
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84, (A rectangular lock of granits is 7 ft. 8 in. long,“3 ft. 4 in.
broad, and 2 ft. 10 in. thick. What is the cost at 5s. 9. per cubie foot ?

35. A block of stone 4 metres lorg, 2:5 metres broad, and 1'2 metres
thick, weighs 40 tonneaux. Find the weight, in grammes, of a cubic
decimetre of the stone. —

86. A litre contains a cubic decimetre. Tak.nga metre as 3:26 ft.,
and a gallon us containing 0-16_cubic ft., fiad what decir.al fraction a
litre is of a gallon, correct to 2 decimal places.

¢

Examples 105.

1. Fin, the inner edge of a cubical vessel which holds 13986657y oz.
of water, given that a cubic foot of water weighs 1000 oz.

2. The base of a regular prism 1s an equilateral triangle with a
side of 7 in. and its height ig 24 in. Find its cubic contents.

8. Assuming that “a pint of pure water weighs a popnd. and a

uarter,” and that a gallon conteins 277} cub. in., find by how much
the weight of a cubic foot of water difters from 1000 oz. Express
answers In ounces, to 2 places of decimals. ¢ .

4. The water in a 1eservoir 26 ft. 6 in. long and 18 ft. 9 in. wide is
6 ft. deep. Find in tons, cwts,, &c., the weight,of the water, assuming
that a cubie foot of water weighs 1000 0z. _ .

5. A gillon of water weighs 10 lbs, and a cubic foot of water
weighs 100 oz. If a rectangular cistern be 6 ft. long and 4 ft. broad
and contain 200 galls., what will be the depth of the water in the
cistern ?

6. A gallon of water weighs 10 lbs. avoirdupois and a cubic foot
of water 997 oz. Find how many gallons are contained in a cistern
12 ft. long, 10 ft. bypad, and 6 ft,deep._ .

7. A cubic foot of water wlighs 1000 oz. 1f a pi¢ e of ground, an
acre in extent, be flooded by 2000 tops of water, find the average depth
of the water in inches, correctuto 2 decitaal, places,

8. If a gallon contain 277'29 ¢nb in., how many gallons will be
containedrin a regtangular cistern whose lergth, breadth, and depth are
13 ft., 7 ft. 6 in., and 6 ft. 7 in.?

9. A rectangular tank is 14 ft. long and 10 ft, wide. What must
be the depth, that it may contain 31} tons of water? .

10. A tank, 56 ft. long and 186 ft. widqi has e&pporﬁ' capable of
bearing safely 77 tons' of water. What is the greatost depth of water
that can be safely allowed if a cubic foot of water weighs 1000 oz, 1

11. Assuming that a cubic foot of water contains 6} galls,, find how
many gallons a reservoir will contain, fhe sities of WiicH are 41 ydas
2 ft,, 30 yds., and depth 80 ft, AR

12. <A marble slab 6 ft. 3 ir. long, 2 {t. 8 jn. broad, and 4 in, thick,
and weighing 8 cwt. 1 qr. 20 Iba, cost £4, 0s, 63d. How much was the
cost per cubic foot, and what is the weigkt of 1 cub, ft, of marblel

LY
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13. Find the cubical contenis of a block of stone 17 ft. 9 in. long,
14 ft. 3 in. broad, and 5 ft. 6 in, thick, and 1ts pfice at 4d. per cubic foot.

14. A cube containe1 953125 cub, ft. Express the area of 1ts com-
plete surface in square inches, ° .

15. A cubieal bax contalns 9261 cub, in. Find the expense of
gilding the inside at 1idfycf§%uare inch.
o+ 16. The gum of tlie areas of the six faces of a cube is 94 yds. 6 ft
6 in, Find %lle ndge of the cube 1n feet and,inches. »

17. The diagomal of a cube is 21 ,/6 ft. Find the cost of painting
its syrfice at 4d. per sqmare yai¥.

18, Find the thickness and solid contents of an armour plate 22 ft
by 15 ft., welgnnﬁ 26 tofls, having given that 563 cub. ft. of 1wron weigh
a ton.

19. What is the value<of a circular pillar whose diardeter is b ft.
and height 17 ., af 9/ per cubic foot ? .

20. A cubic foot of water weighs 1000 oz. and a gallon weighs 10 1bs,
Fihd 1p inches, correct to,4 significant figules, the depth of a ¢ylindrical
wessel whith contalnsiﬁ galls, and whese 1nternal diimeter 1s 10 1n.

21., A cistern, 10 ft. long, Y ft. broad, and 5 ft. deep, 1s filled with
water which runs ingp 1t awtRe rate of 8 it. per second, through a pipe
whosg diamater 18 one 1nch, flow long will 1t take to fill ?

22, Wahat must be the depth of a cylindrical tank to hold
50,000 galls. ; i? 8ianicter being 12 ft. ; given that a gallon contains
277274 cub, in.¥ ., ° >

23. A lump of irom containing 4 cub. ft. is rolled into a bar 16 yds.
long. What will be tire diameter of the bar? ° *

A lump of 1ron contamning, 11 cubic decimetres is drawn out
into a cylindrical rod 15 metres long. Fund the thickness ¢f the rod.

* 25. A rectangular cistern 4 ft. 2 in. long, 2 ft. 8an. wide, and 2 ft.
deep*1s one-third full of water. Find the lead, number of heavy
cubical blocks, gach m&suring®6 in™ig every waf, that can be intro.
dficed 1nto the tistern to make the water just overflow.

848. Pyramids and Coge:—  ° .o .

A pyramid is a’Solid, all, br a but one, of whose faces are
triangles. When,one of the faces is ndt a triahgle, that face is
called the basd : in other cases, any of the triangles may be taken
ag base. Awegular pxraml is one whose base is a regular recti-
lineal figure, agd the #ine joining the common vertex of the
ﬁn:gleu to the middle poéxq; of the base i8 perpendicular to the

L] *

»* 349. The volume of pyramid is one-shird of that,of the
srsspondiog pem, s :
"%‘\‘
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A cone is a spegial form of pyramid, and 1ts volume is one-

third of that of the corresponding cylinder, 7.e.
-E-rih— {4
3. -

ha
The volume of a sphere 1s obt.alned “from the following
fmula'—' (s

[

”- -3-1""-

850. The volume of a solid circular ring i~ obtained by
multiplyirg the area of its cross section by the mean of the
inner and outer circumferences.

‘When uny portion of a solid is required, the student should
adopt the method of § 341, or from a rough d.lagram find vhe
shape of the new solid. i . . . .

Examples—
* (v.) Find the volume of a square pz/'rq.mzd the stde of the base of which
73 6 ft and hewght 8 St
Azea of base=6 {t. xﬁft—\%séq
ft,

«  Volume of pytamid —:‘Ul gG_sg ft. x

[\l . —~9e oubic feet;,
(vi.) Find the volume of a aphere wm cubio mches. correct to 4 significant
5Lyurea. the radwus of which 18 8 inches.

10472
- v— m-‘*— X 3V x (8 ins.)® :

. =4 x1"0472 % 512 cub. ins. *
=2145 chbic inches.

(vn) Find the volume of a regulag am‘& the dmt height being 13 incher
. and thegradius b wnches.

The slant height, radius, and ndxcular hej ht form a right-haundsd
tualggle, of which thupl:{al.):t height is t!?e hypotenule

Then a¥=p34 0% ¢ -
¢ bl O

‘ " t(a+b) (a b)= o2
(18 in.+5 in.) (13 m - in.)=c¥ ¢

144 in, =o%
‘?2 in.=ca
V= lrr’lu- xS1416.% 36 3q. tn. % 284
-awu  cubis indas.

‘
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Examples 106, .

1. A spire is cdmgletéd by a stond in the form of a square pyramid
the side of the base bemng 1 ft. 3 in. and the height 2%& 2m. Fin
the volume ot thestona °, ’

. 2. The stone ¥t thg"tdp of a conical spire has a base 15 1. 1n
diameter and 8 _height of 2 ff. 6 1n. Find the weight of the stoneif a
cubic foot of the matepial wesghs 56 1bs. o »

. 3. Find the volmme of a 1egular cone, the slant height being 20 ft
and the, radius of the base12 §t. *
« 4 A arcular fﬂate of lead 2 m. thick and 8 in. 1n diameter, 1s
converted withoys loss of weight into spherical shot, each of 005 1n.
diameter, How mafty shot does 1t make ?

5. A piece of metal 5:124n. long, 3'43 in. wide, and 1 254n, thick,
is melted and resast fnto a perfect sphere. Find the radiys of this
ephere, and the difference made m the amount of smface. #4r=16.

8. What are the cubigal contents of a®cone, the area of the base
bein% 80 sq. Iy, and the réelght 10 ft.? |

. The circumfererfie of the base of a conical mound of earth 1s
25 metres, and the height 650scths  How much would 1t cost to cart
1t away gt one florin per cubic metie ¢

8. In asquare pyramid the side of the base is 15 ft. and the height
24 ft. Find the vglutne. ” . .

9, The threc sides of th® base of a triangular prism are ¥2, 13, and
14 ft. respectively, and the height 18 16 ft. Find the volume,

10. 1i the diameter of the earth is teken as 7960 miles, what is its
volume, correct to 4 significant figure, when considered as & sphere ?

11. Find the volume of the metal requied for an anchor hng, the
mner radius being 15 1. and the outer 18 in * .

12. “What 13 the height of a coné whose volume is %64 c. cms. if the
dmn}eter of the'bagg is b ctns,'? ’

.Exqles 107,

1 Find the areg df a qUldrilateral plof, whose %ides taker in
order are 24, 32, 85, and 25 ft. respectively, the angle contained by the
firsp two sides being a n;ght .

2. The digheter o a'circulartgloz is 78 ft,, a walk a yard wide
runs round it. Fiwd the afea of the walk and the cost of laying it
with gravel, at the rete of sa. 5. .

.3, In forming a clrwar ; B 2{& tt.ofam damt&r‘, %telsoil M'
Bl over a Tin, gxbnnd ong

R bl D'y I{ﬁuﬂth&:gthofthut:nh
is 43 ft, 2 in,, the
X, gy " Find Yo gmonnt' of aont In the
% N
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5. The sides of a field taken in order are 3d, 48, $0, and 72 yds.
respéctively, and tht first two sides are at right angles to each other,
Determine the area of the field.

8. Within a cyrele 154 ft, 1n ¢ircumference a square plot is placed
8o that 1ts corners toich the circumférence of the circle. Find the
cost of turfing 1t at 3s 6d. per sq. yd.“~Fh.d also the amount of gravel
necessary to cover the remainder of the circle, supposing 1 ton of
rxravel 18 used to cover 20 sq. yds. ¢

7. One of the equal sides of an isosceles tridnzle is to the third side.
in the ratio of 3: 2. l1he sum of tl:e 3 sides being 40 ft., fiad (correct
to 2 decxma.lsg the aiea of the triangle in square feet. .

8. The diameter of a circular tank is 7287 ft. , How many times
will a bi'cycle wheel turn in going three times mund it, the radius of
the bicydle wheel being 1 ft. 2 1n. ?

9. A straight reed 18 observed, when thert is 3 wind, to project
at a point P, 5 1n above the water. A wind arises and it is drivem
away and just disappears &t a distance of 30 1. from P, What is the
depth of the water } ‘

10. The diagonals of a rhombus veing 88 and 234 t., find () the
area, () the length of a side, and (¢) t! e height, of the rhombus,

11. Find the area (correct to 3 places of decimals) of an equilateral
triangle 1inucribed 1n a eircle whose radius is 8 ft.

12. A bicycle track 1s circular. The otter czircle is 18854 ft, in
circumference, while the inner circumfererice is 1697} ft. Find the
breadth of the track and the cost of paving 1t ~t 1s. 2d. per sq. yd. (take
)

13. Tind tbe cost of eaclosing, with a wire fence at 2. 6d. per yd.,
a regular hexagunal plot whose area is 1039-2 sq. {d'

14. A squnareVpedestal stands on a circular plot, whose diameter is
14 ft.,, in such 4 way that j*4 cornirs are ‘i ft, frem the edge of the
gircle. Find the area of remaindeg of plot.

15. The volume of a cylindrifal rod of metal is 5 cub. ft., and the
area of a section it 1000 sq, in.  What iy its length ?

. " L




Ex 108] SOLIDS 299
Examplbs 108.

The fo].lowmg pfo-forma mvoice nray be worked out in sections.
.

- Tm: Mm’rnopom'r’mw TuBR WORKS,
BrixTON RoAD,
» LoNDoR, 25th Sept. 1901.
MpBssgS. FRASER, & Cq.

. To JAMES MUPREEAD & Co, LIMITED,

Manufacturers of
Iron Tubes for Mange, Locomotive, Stationary, and Portable ];oxlers.

M &|s|d
6 Lens. Galv. Tube, 4’ x16'= . L | 5/6 7249,
n » ”» 84’ %15'= * 4/6 »
48 " W, » 2& 215 = 3] 3/' »
b‘i » 4 » 2*’ x 15" =» . ”» 2/6 »
24 ,» ”» » 8"x 15'ﬁ » 5/6 ”
", ” ”» ’*, x 18 = » » ]/3 70%
48 o o » 27x158'= ” 1/9 ”»
2 ., -, » 1§ x16'= ”» 1/- ‘ ”
12, , @*17x1¥= . 5 | 8id. "
12, ”» ” §%10'= 6d > »
s 11/6 10/— 8/6 b5/~ 4/—
| |12 Flanges, Galv., each 4’ 3 8" 24 21 |39/- %23
2/9 1/9 1/4 1/2
12 ”» [ » 2" 'i 1’ % 9/‘ # 70%
6/- 3/4 2/6 1/9 s
12 Bqckets, Galv, each 17; 8} 6t 42;_&' 32§d 18/ of | 723%
9
lz » :,‘ ” * 2 ‘ 2 3/"' 70%
28/- o 9/- 6/3 )
12 Elbows, Galv,, each 4’ 3§ 2 ox| 93| 723
.30 315 1o . RV . :
12 » ‘ |4 . £ | 10/5 70%
5/6 ‘!6 /6 2/3 1% o .
24 Jam Nuts, Galv., 8ach 4' 3)” ¥ 24" 237|176 24%
1/1 9 3d. bd.
24 » .n » l ! i, li’ 1 2,8 70%
. e
86 19 . - #33d. * »
|[‘a,,nem:u,.«m:;ag‘ .a{ ? { .. |eus 80%
B/~ .
. mm e ¢
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¢

1 P 1
. ] Folward . . FAPREA
6 Lens. Tube, 34" x15'= ft. . .1.,4/6 807,
12, s 8"x158= ' s e .| 8/6 »
1z ,, , " 15 = ve s .| 8/- . »
12 3 » 2F ;“]5”1 -~y o ‘. /6 3
24 »w 2"x15= w s U /9 1138%
e ”» 13" % 158" = 0e o . 1/8- ”'
o 124 y»  13"x28'= 9 o | /- »
24 s 1"x18'= by a0 e FSi-do ”
24 »” K'x15’= € 4 .o« |83d ) ”
24, ’ %1y »w . .| 6d. '
48 8" x 15 S .| 6d ”»
12 Lens. Hyd Tube, 21;")(15’ ft. |, 1/3 Net
12 g » » 27x16= \ » 1/14, ”»
12,0 0 1x1s= w [ 104, "
éi % ”» ”» i:xig:= ” gg' " 4
» » » X = » . »
10/-5‘ 86 8- 4/, DT
12 Flanges, each 3}" 3" 23" 23", 27/6 |, 803,
2/9 2/~ 1/9° 1/4 '1/4
L (12, w21 1 ed F|oop 8%
1/2 1/2 : .
12 " » . . . 2/4 . EH]
5/- 3/6 2/6 1/9 . e
24 Sockets, each 33" 3" 24" 24" /9 809,
1/1 83d. 63d. 4;d 4}d 3M %}d
24 » 20 4130 1" 3t g 3/8 Lkt 74
b2/-14]-19]- 63 '
12 Elbows, each 33" 2}' 23" . 51/3 807,
3/10 2)'5 1/10 1/4 1/4 1/—' 1/-
12 Y LI 2" 14" 13" 17 & § 8 |12/9 M%
! 4/6 3/6 2/3 1/9 "
36 Jam Nuts, uach 33" ., ¥ 2}%2}" " .¢ 12/~ 80%
11 8d. §d. 6d. 5d. 3}d. 33d. ¢
‘136 » 2 li" 1" v 3 ¥ 8 3/8 ki YA
. ]
72}/ £364 43, Od =£ ot €
. Z£145 1s, Od. = £ < .
£211, 135. 0d =£ .
77} £1563, 1s. 0d. = £
Net £47, bs. Od. = <o 4y .
¢ Lt v .
. .
F.0.B, Lamkm. L ‘e 3}% p
L3
Lengths are ' agsumed at 15 £ee‘t each ior K
making up this invoice, but of course actial, £
fengths would be charged at sayoe rates, : B
Y 122
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Miscellaneous Exampled.

1. Divide 98C3-1 by 00797
lve 1%201’11“0 its prime factors.
* 3' ulculate e premmm of insurance on £3573, 7s. 6d. at the rate
of £2, 16s. 8d. pe '
4, Find the vﬁug of £.B4 17s. 6d. in francs, supposing the courss
" of excha?ge is £1=%04Trancs.
5.°1f716 cwts, 2 qrs,"12 ¥bs. 8f sugar cost £30, 3s. 94., how much
*should I get for £17, 2s. 134.?

6. Calculates the banker? discount on £387, 10s. 6d. due on
July 12th and discounted on A ril 18th, at 5% per cent. per num.

7. Which iyvestgient wou d v1eld the better return— he three
oand a half per éents at 92} or the three per cents. at 86?, Find the
dlﬁ'qence from investing £2303, 2s» 6d. in each

5(% is to be raised by taxation in a*town the rateable value of
which is £214658. If ghe expenses qf <:ollectm§l the tax amount to
£20, find to the nearest sixteenth of a penny the tax that must be
levied to secure the desired®afhount, zmdP also find what surplus wijl
remaineif all the taxes save £16 be paid.

9. A nferchant sells an article which costs him 16s. 8d.%or 17. 03d.
If his marked pricés arg b per cent. above cost price, what rate of
discount does he allow ?

10. Calculate to 4 ﬁ;mﬂcant figures the weight (in tons) of water
in a section of a canal 1#¥ miles 1on§ its breadth being 20 feet%nd the
depth averaging 53 feet. A cubic fopt of water weighs 62} lbs.

11. Extract the square root of 6789265609.,

12, What decimal multiplied by 7 would glve the eq.m of 003,
14:36, 614, 125, 0003, 841,

2

L]

13. Reduce 18 miles 351 yards 2 feet to inches.

14, A chest of tea cont,amm 115 1ba. was sold at 3s, 4
Calenlate what it must heve cost # ghere vas a olear profit of 7-. é d

15. Divide half'a guine»’het 4 persons in propomon tg
numbers 8, 34, 4, anfl

16, How any sacks of ﬂogr will sup?‘rc 500 men during a siege
of 21 days wlkn in ordimary fime 14 sacks will support 35 men for

th(a, uuppoumgthat dueing the siege the, men’s rations are reduced

“37. A bankript has liabﬂitiea amoynting 0 £5373, 10:. while hip
anh amount t0 £818, 17 Preference claims take up £135, 10¢,
lpgmh and the gfsenm qt the wmding np athonnt to £82.’7:. 8d,

lateto le interest on £345,%0¢, 6
PR T e

C
» '
Y
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19. Find a multiplier to conve }hillings per stone into marks per
kilogramme (1 kilo.'=2-204 lbs,, £1'=20:43 marks).

20. What income is derived from investing £10,400 in three per
cent, stock at 78, after deducting 1s. 2d. in the £ for income fax 1

21, Find the amo\'nt_a person ought to ray _iuast now if he owes
£238, 12s., due at the end of 5 months, reckouing ‘money to'be worth
3} per cent. per annum, , o
¢ 22, Find the weight of a block of marhle whgswlength is 4 ft. 6 in.,
depth 3 ft. 6 in,, and width 2 ft. 9 in., when a cwbic foot of the stone «
weighs 180 Ibs. L LI

28. Find, by logarithms, the cube root of 517, correct to 4 sig-.
nificant figures. . .

24, A house built for £664 is sold for £830 ;* what is the gain per
cent.? ¥f 1t had been built for £830 and sold for £6€4, what would
be the loss per cent. ? C

95. Multiply 6212854’ by 3:976875, correct to 5 signifigant figures.
26. A rectangular field, whose length is 3 times its brradth, contains
45 acres. Calculate its breadth to the nearest foot. ‘

. 14-44x 00183 ‘

21. Fm{d the value of 00057 X TB05" ‘
28. Find the cost of 3175 articles at £4, 6s. 10}d, each.
29, Determine the height 1n feet of a cfibical cistern which contains

3581577 cubic inches of water ; and assuming tiat a eubic foot of water

contaihis 6} gallons, /ind how many gallons-the cistern will contain

correct to three places of decimals.

80. 1 18 tons of coal axe carried 250 miles by rail for £7, 10s., how
mnch will it cost to send 280 tons a distance of 360 miles by ship
whose chafies arp % of the charge Ly rail? ¢

31. Express a¢ quotation of’ 3¢, 6 per L. troy in marks per kilo-
gramme, given that £1 =204 marks ans 2-679 1hs.=1 kilogramme,

¢ 82. How many hours have elajpsed between 6 a.M. on 1st April and
25th August ai 9.3) .M, ‘

33. ¥ind the simple interest { n' .@3595,"53., at 3} per cent. from
2nd. January 1892 to 3rd May 189% ° o

84 A mass of auriferous sand weighing 12 cwt. (avoir.) is knewn
to contain 3-8 per cent. of gold. From it }§ of the sand ig removed b
washing and the part removed is found to centain 0'8 per cent, of gol&
How many lbs, troy, uf gold are contained 4n the ra.naining cwt, ?

85. A'ax of £53( is to be raised from three towns, the rentals of
avhich are respectively £25,000, £30,000, and £42,00%. How much
should each town pay ? R ba

86. What is the rate per cent! per ahnum if 8 sum of money doitbles
iteelf in 17 years at compound interest ? ‘ :
¢ ¢
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37. Find the value of 0-03125'0f a mile at 5s. per yard.
38. Iind the eighteenth power of 3.
39. Four men rent a field. A putsin 14 ox?x and keeps them for

6 weeks, B 10 oxen for five weeks, C 16 oxerf for 10 weeks, and D
8 oxen fof 7 weekd, If A’s share of the rent is € guineas find the total
reat ad the amount ea¢h of the other men pay.
® 40, From 9-§ of £1 takge5'037 of a guinea and express thetrésult

. in decimals of a shilling. * >

41, A house is valued at £282,6s. 6d., being an increase of 15 per
cent. od its purchase price. Calenlate the purchase price.

42, Express in English.money, correct to the nearest penny, the
amount of the fdlloying bill in French money :—3-35 articles @ 6'37
frarics, 23'63° @ 1'34 francs, 16-37 articles @ 7°15 francs. (Hxchange:
£1=25'42 francs,)

43. If a dishonest dealer uses a measure of 7-8 pints instead of a
gallan, what per cent. does he gain by the fraud ?

o 44. Pindathe thickness and solid contents of an armour plate 22 ft.
by 15 ft..., weighing 25 écns, given that 5} cubic feet of iron weigh
1 ton.

45. Find the differénce belween the true and the banker's discourtt
on £2020 for three months, at 4 per cent. per annum. Show that the
difference is equal to ghe interest on the true discount for 3 months at
4 per cent, o oy .

46. A man deposits fBOOO in a bank paying 2} per cent.®compound
interest, and invests a like sum in the four per cents, at £1333. At
the end of how many yehrs will the accmulated’ interest at the bank
exceed the sum of all the dividends fyom the stock ¢ » .

47, What is a perpetual annuity of £1568 worth, reckoning interest
at 4 per cent. per annum ¢ . e

48, Find, by duodecirgals, the_volyne of air cogtained in'a room
17 feet 3 inches loWg, 14 feet 7 inches wide, and 11 feet 2 inches high.
‘What will the answer become whey expressed in cubic feet and cubic
inches? « ? . . s R

ve D :
g . 37:518 x 0°146 x 0-03
49, Evaluate to 3.dcc1mal I R1a338 ™ " .

" 50 If the imperia} gallon contains 27727 cubic inches, and a cubic
foot of water wgighs 1000 ounces, find the weight of a pint of water.
BL. ‘If ' metre equals {20 fet, how many miles will a man walk
in 9. hrotirs 46 miny®s 40 lecong!?‘qt the rats'of & hilometres, per hour
B8 If fhe sidesof 'a rgemo, carrect to three decimal places, are
gwumd 1452”1:%37,511 ‘the-ares i equare inches correct to fwd"
$%, A 'cubi&fbajﬁé;neﬁe of & ‘peiﬁn metal welghs 1564 | , ;nes,
el e Sobi o el T
it in kilogrammes of % cubjr decieter of an allo;
m@dtheoi;:mer. 1&5 prixja by Weight of the hm{.
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ress 64 4135 88 an lmprep\ ir fraction in 1ts lowest terms,
ee at £5,12s. 6d. per cwt. and chicory ut £2, bs. bd. per
cwt, are mlxed in the roportwn Qf 2 of chicory to"® of coffee. If the
mixture is retailed c\ti’ 3d. per lb,, calculate the gain per cept.
66, If I can buy l;;ples and 21 oranges <or 9., or 4a ples and
12 orapges for 5d., find the price of apples Endeoranfes per ddzew.
; f1ind the ciuty at 4d. in the pound paya.ble on ‘320 chests of tea
a-reragmcg 2 cwts. 23 lbsy in weight,
58, Calculate the brokerage at 3%, on a sale o( stock at 972 if the.
total money realised was £2443, 15s' .
59. Find the cube root of 1342 17728, correct to4 slgmﬁcant figures..
60. In six years a imerchant had 12 b&nxrupts amgug his customers.
paid G 8d. in the pound, 4 paid 10s 4d., 4 %{ 16s, 8d., 1 paid
17a 6d, and the last bd. ~Find the uvemge oss per £ that the
merchant, suffered through these ba.nkruptcwé, sugposing that each
bankrupt owed the same amount. . .

61 Find the value of 56,439, 28}‘-'-35‘7 correct to 9B dignificent

ﬁ
62 Find the cube root of 64532984.7% corregt to 3sxgu1ﬁcant figures.
63. Find the sum of all the primé numbers between 0 and 80.

64. Cakulate a traveller’'s commission on a sale amounting to
£35, 12s. 6d., at 7} per cent. ,

65. It.ook 4 men, wmkmg 9 hours a &ay, b days to unload 36 tons
of metal. How many tons could 5 men have unloaded in 8 days of
10 hodrs each ? o

. 66. In the second mnmgs of South Austra.hans v. MacLaren's XI.

the follewing scores wera. made :—One player made 7 runs, ong 41,

one 80, one 11, eue 31, one 19, one 2, one 6, and one 4, the remaiming

2 bemg I'Bm188¥1 for 0. The exiras counted 6. Find the average

number of runs for each 1pla ef.

67. A tradesman fails for £6687, but manageﬁ to pay 18a. 8d. in
the £. What was his estate worth %,

+68. A mah insures a House at a oremium of 4 gu I%er
endeavouring to arrange so that ¥ e shall retdver cost of building and
instrance in c#se of lossé. He insures‘évery £1.00 of the bm.lding&l
it were valued at £104}. What is the amount of his actual loss

house is valued at £10
69. Divide £794 12; 103d. by 385, Jmd expmd‘ e answer in

£'s, ﬂorms, cents, m .

70. A'and B, whd trade in ogpositxon, resolve to form n g‘b

¢ghip. On the date of entryon t ement A

179 qwts. 3 rs. 26 1bs. of flour, valued at {‘s,‘m. 34. p&t W& oty ,v»

ave e, to mmms,whhreBalrebdyhasSﬂ ‘ b oY

erior qna. ity, valued at 81, 134 24, '.,.,\ Ael

? t;\£100 into the business.* When' the ixsw snﬂw& B0 ¢

t proportionally. Find how much ea.og
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71. A mpn, at' the age of 3f, pays a society the sum of £100, for
which he is to receive an anduitly of £35, beghnning when he 1s 70.
He dies after the second payment 1s made = How much does the
society gamn, compound interest at’ the rate off 3, per cent. per annum
be: culatedgon the mone¥ ¢

. ®A. merchant hg?ing hoiight 23, 24, and 25 quarters of wheat at
38s., 39s, and 40s, per quarter respectively, mixes them. J\t, what
price per quartergnust he g8l the mixture tq gan 20 per cent. on “he
purchase? . %

. s » )
45 . 176 . 63
308 1017 — 220
* 74, Find the filth power of 0 008, 3

75. Reduce 6€35"4" 6d to dollars and cents, taking 4'6 dollars as
equal to £1. *

o76. Find the value of 13 tons 17 cwts ] qr. 10} lb~. at £5, 18s. 10d.

r tons *

77. A sum of money 18 divided between A, B, and C 1n such a way
that A eets 30 per cent. of the whole, B 60 per cent of the remainder,
and C the rest If (¥s shai amouuts to 7s. find the total divided, ahd
A’s axsl B’s shares, .

78. A merchant allaws customers a discount of & per cent for cash

yment, but reguures 5]} Fayment 1 3 months A customer owes

im £500 and decides to sell some stock 1n order to pay hik account at

once If his money m’gvested m the :iﬁer cents. at 95, and a dividend
18 due 10 & month, what does he gain orflose by his action 1

79. What rate of 1nterest does aman get for money invegjed in the
4 per cents, at 86y, brokerage having been' charged af the rate of  per
cent. . o
80. Calculate the diffgrence betwegn the compobnd and the sumple
interesté on £350% 10s. for 6 years, at 3 per cent. per annum

81. At what price per yard mpst a man sell cloth that costs Idm
8s. 8d. per metre 50 83 to gaw? at leastalO per cent.yop his outlay.
1 metye=39'37 inches. ., * R

&2. A pond whose,area ipe3 a&es is frozen over wjth jce 2% igches
thick, Pind in tons, correct to 3 mgnificant figures, the weight of all
the ice, }f & cubic foot of it weighs 574 lbs,

g% Dividegs-s8 b¥ 8:4316% correct to 5 significant figures.

Find the ogat o r for & room 11 metres 7 flecimetres long,
. 3&, and 4 I%E:'m\\s decimetres Migh, at the
ng Y0 metres Jong and 7 dece

78. Simplify the exprgssion
2

8 deci wi
of 1 frang B0 cenlimes por°piece,
teektde O cantimetreg,rid m.
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3 o inceme
86..Find the net income of a manwhose taxable inceme is £840,
the tax being at the rale of 7d. in the £.

87. A rate of £328 6s. 84. was.raised from thrde parishes whose
rentals were £4325, 0%, £2689, 17s. 6d., and £1192, 19s. 2d., respec-
tively. Calculate what Lach should pay. AL )

88, ;‘,xpress a quotation of 35 marks pel qwintal'in pence‘per lb.
taking 4J'5 marks=£1, and 1 kilogramme =22 lbs. . .
“’89, By selling tobacco for £126, 10s. 1 I los ¥ per cent. What
did it cost ? - 6 .

90. A person mixes 3 cwts. 27 1bs! of cne'quality of tea that costs
3s. per 1b, with 2 cwts, 50 1bs, which he had been selling at 2s. 6d. per
1b., gaining 25 per cent. How much did he gain or loge by selling the
mixture ag‘;he rate of 2s. 8d. per 1b.? & . .

911- What rate of interest is obtained by‘investing in tht 3 per cents,
at 70 ¢ ©

92, It costs 10 guineas to have 12 tons 6 cwta. 3 qrs. carried
325 miles, What ought to beé the charge for carrying 5 tons 5 cwis. 3 yrs.
double the distance, the charge ,per mijle for ¢istances oysﬁ‘ milea
being £ of that for distances under ? ‘

* 93. A person standing on a railway, platform 264 yds. long, noticed
that a train_passed the platform in 20 secs., and himself in 8 secs.
Find the length of the train and its rate per hour. .

94. A square field coutains 10 ac, A man wWalks at the rate of
3 miles perchour along one side, along a difigonal, along another side,
and thep returns along the other diagonal to his8 starting-point. Find,
correct to 5 significant figures,the number of minutes he takes.

<95, The successful candidate at an election polled # of the voters,
and had % majority of 756 over his rival; } ofP the constituency re-
mained ungelled. Required the number that voted for each candidate,
and the gross num?er of electors, ' . °

96. Find the afea of the la=gst cifcular plate thay can be cu out of
a rquare sheet of iron containing 25:281 eq. in, < .
<

. a " —,

‘ .s < .
97. Find the sum of 02548 ofr4s. 6d. ; 00126 of 8s. 4d.; 400 of
15 19d. ; antl 013 of 1s. 103d. ) ) ‘. . L

98. Change 32470 roubles 40 kopecs into British money, correct to
nearest penny, at 3s. 4?(1. per rouble. ¢

99, Find'a multig ier to convert rupee¢ P raund (80, Ibs.) into
pence per punce, taki a'rusee equal to 14 . R
100. A shilling weighs 3 dwts. 15 ggs,. and 7} per cent.'of it4 wiight
is alloy. If pure silyer be Worth Bs. per oz, find the value of the
. ailver contained in 400 shillings. o e . fg
'101. Find the Greatest Common Measure of 26187 and 33350, -
168, A bankrupt pays a dividend of 8s. 4d. in the £, If his total

liabilities amounted to £660, of which £25 was preferential, find his
total asteta,
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Y
103. An article cost 12s. 8;£ per stone How many lbs should be
sold for 6s. 84, so that 5 per cerdt %of the return pay be profit? »

104, Find, tosthe ngarest penny, the cost off painting a border in a
room 6 metres 50 centimetres long, by 5 metré3 25 centimetres broad,
mn the muddle of which 13 as carpct 5 metrer/8® centimetres long by
4 metrqs 50 centsmetres Yyoad, nt 1s 104d pei’square metre *

* 105, A person owe} £400, due 1n 3 months. = W hat sum cyght his
treditor to acsept as nnmediate payment, money being wortll 3} per
cent. per annum earest penny) { ¢

106., A section of a’pipe 13,4 feet 1n diameter. If the mean flow
of water through the plie s 3 mules per hour, how many gallons can
the pipe supsl y per hour,.au(;)posmg 25 galls to equal 4 cub ft ?

107. Find ghe yompound interest on £2080 (}or 8 years at 4 per
cént. per ahyuny, neglecting fractions of a penny. 3

108. What yould £1 be worth at Pris if a bill at Amsterdam of
12 flonins 15 cents sells for £1, and 9 florins 50 cents® are worth
204d1ancs at Paris ? . - .

*_e s . .
® 109. Redmice 0583 and 0 4%3461528 to vulgar fractions
dllm Divide £5, 1063 6d_igto 4 parts 1n the proportion of }, % #,
Al . .

1%1.. Find, to the nearest penny, without unnecessary calculation,
the value 8f 0 318496 of, £184, 10s 43d.

112, If 5 lbsp ol tea, by worth 9 1bs of coffee, and 4 1bs. of coffee
worth 17 lbs of sugar, and 8 lbs of sugar worth 3 lbs of butter, and
2 1bs. of butter worth Qi.lbs. of rice, find the value of 40 lbs pf tea if
the rice cost 2d. per 1b’ f *

113, If the cost of producing 256 copies of a work 18 £12, 10s, find
the cost of producing 1000 copies, when, dwing to scarcity of material
the pjice of every additional edition of 250 lncrea.sea'by 1Q+per cent. on
that of the preceding ong, .« o

o 114, After uging g of the contents ofoa cask, a pl?bllcan sold 4 of the
remainder for 27s. 6d. Find the cgst of the whole task. »

115, There 13 & meadow 81 berches lang and 48 perghes wide, Eith
a square pond 1n che cantre witighypccupies just 3 df the g‘round. ow
f;r ar; the s1des of the pond £gom he sides of the mgadow parajlel to
them e

118. A cistern, 12 ft. long, 8 ft. deep, and B ft. 6 1n_broad, is filled
with water, X% the waste prvehas a cross section of § of a sq. inch, and
the water flows oyf through 1t at the rate of 14 §t. 6 1n. per minute, 1n
Whﬁ:‘zmi D Tl bank Orpwenty-five years latge

» » n 8 y-five years

&b mm 0&8 the money, If the rate of compound interest

bﬁn”m M:’ per Sent. per annnm on the sim, how much ought

ye

Find the side nasy fleld that shall contain ee
mminu&’ﬁu?m :tt?w and 153?&-. 1k

a
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119, What sum will amount to £94), 155, in 6 ydars at, 3} per cent.
per antium, compoundginterest ?

120. If the weightfof 1 cub. ft. of water 13 62-3& lbs. avoirdupois,
find the eror 1n calcul)yting the weight of 1000 cub. ft. on the approxi-
mate assumption tha$ 1\ ub. ft. weighs 1000 oz. :

f

B 8
. 121.‘ Multiply 69 857626 by 3-842753, carrect to 6 sigpificant figured.

'122. Resolve 18304, 20475, 24255 1nto prime faclors, and find the
least whole number by which their, prioduct must be multiplied to
make the resulting number a cube. ¢ v )

123. A sovereign weiths 123} grains, of which }} are pure gold.
If gold be 174 times as valuable as silver, what weight ef silver will be
equal 1n ghlue to the gold n 153 sovereigns, Give the answer 4n
pounds and decimals of 4 pound, avorrdupdis.

124, Frud the cash balance, and by whom due, én the followin,
account on the 1st July 190{, the bauk paying 3 per cent. interest, an
exacting 4 per cent, on all mwoney overdrawn., Answer, tos nearest
penny. Balance on 30th June 1900, £5¢0 ; July 30th, degosited £250°
Aug st 9th, withdiawn £700 ; Sept. 14¢h, deposited £560, Daz. 14th,
withdrawn £800, Jan 17th, 1901, deposited ££50 ; Aplii 4th, wath-
drawn £900,; May 16th, deposited £450. ) (s

125. A merchant buys 324 cwts of sugar at 53d. per 1b. He sells

of 1t at 63d. per 1b, 1 of 1t at 6d per 1b., and the rest at 5Sd. per 1b,
bat profif per cent does he make ?

126.¢Calculate to the nearest penny the cost‘of 12 1bs. 9 oz 15 dwts,
4gre, @ £3,4s 4d perlb. ¢ “n

*127. An agent purchased goods to the amount of £486, 7s. 6d., and

ad £6, 11s. 94 for gack'mg, porterage, &c, and £14, 10s. 8«{ for
astom Howse dhes. If he charged a commission of 3% per cent. on
the money laid od, find to the, uearest peagy the total amount‘of hus
bill. ‘ ‘ t
¢ 128. The base of a rectangular prism is an equilateral triangle with
a wde of 7, and 1ts height1s 24 in ¢ Find 1ts cubic contents,

9. Find the difference betweep tht simple and compound interest

or '312 , 10s. fpr 3 yearg at 4'per {.:ntqp;er annum.

130. Thé value of e railway share 1s_£75, and the half;yearl
dividend 18 £4, 4s.  What rate of interest does a person get for suone
wnvested 1y, the Company ? 3 , g

131. A merchant yuxes 45 lbs. of tea azlone price with Bﬁl%ata
dearer pries. By selling ‘the mixture at ds. per 11 he gained 20 pei
i:nt. on his outlay. I’gz\gd the value of ogsh kind of tea, the differanice

price being 1s. 84, per 1b. . *

132. A person ‘bought 160 bags ¢f flowr. I the gﬁ Hw
amounted to 16 tons 11 cwt,, and the tare of esch bag was 3} lie
the p#ice of the flour @ £4, 44. per cwt

3
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183, Add together 02625 ofl £1, 00825 of 13s. 4d., and 8 25 of 9d.

134, Find the sixth root, cdrrect to 4 signifiphnt figures, of 8437.

136. A specudator sold £2250 three per cer. stock at 1104 and in-
vested the proceeds in the 5 crpeu- cents. @ 130 t’ Find the alteration in
his income (thmncen uoted cgver brokeragy s. o

1360 Find, t&Fthe mgmst penny, the compound interest on £ﬁ938, 10s.
or 5 years, @ 3 per cent. per annum. Find also what 1t woild have
duffered by ha?l imterest baen added half-vearly.

137. A piece of cloth apparently measutes 14 Kards 2 feet, but the
ylargl.mouure was § of @n anch®too long. Find the true length of the
clo

138.. A man bought equal quantities of oranges at 4 for 23d and at
3 .fgrf2d. XV'}lﬁ‘t pér cent. (to 2 decimals) does he gain or losp by selling
@ 7 for 4d.¢ o

139. Find the arta of a triangle the sides of which measvre 67 cms.,
854 cms., 3'6 cm-. respegtively.

©140. In French silver money 1 franc s worth 93d. Enghsh mone
when sllvés 1s at Bs, the ounce. What sum of French money 1s wort{
£262, 1123. 8%. when silver 18 at 55, 13d. the ounce ?

141. A gallon of water weighs 10 1bs, a cubic foot of water weighs
1000 ounces; a cubic centimetre of water weighs 1 gramme, and a
centifetrg, 18 03937 of an inch. Find the number of grammes In a
pound and the numrber ©f cubic centimetres in a gallon, each to 2 places

1

of decimals, < ¢ .
142. What sum pu¢ out at simple interest will amount to £1310, 14s.
in 8 years, at 4§ per cent. per annum ? ¢ a ?

The circumference of the driving wheel of an engine is 16 feet
6 inches and the train 18 going at the rate of a mile in 4 minutes. In
what time will the wheel make one revolution ? . 5
144. On a railway 1209§ miles long the xeceiﬁtw‘ in one week were
£96168, 9., while in thetcotrespendiL.g week of thefpreceding year the
reeeipts were £87055. Calculate the 1ffcrease in the average receipts
per milé per week, P

. o . ta .

.e T e . .
145. Multiply 92405764 8&35, correet to 7 signifisant figares.
148, Divide 6384715 by 43627827, correct to 4 decimal places.
347. The tion of a &ewp is 932022, What was it a year ago
i th there has been

i dirng § d oqual “i’im"'m-angs”m?ﬁ 3d, and
sums in bayiug or [ or 3d,

a3 ﬁ%%%@aﬂp&j,&a‘fhmﬁw Find the

hay J l;ipﬂ 'S * o r

Amﬁﬁ‘ for 27030, wiich is § of its valne,

' nﬁ&m D e miwwhwﬁmﬁm?

aquare B4l Soqumins POE Mgt yurds, Find tha Wiy
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<

151. How many dollars may a pe‘:son obtain for 545 francs, at
184 ddllars per 100 frgncs ?

152, Calculate, to {he nearest -penny, the -difference between the
simple and compoung \nterests on*£1500 for 3 years, at 2 per cent.
per annu. \, v . d )

153. Divide £71, 18s. 9d. among 14 ‘persors; o thd. each of ¢5 ghall

t 3 tirfes and each of 6 twice as much as the remaining three. |

«154. If the wholesale gnd retail profits"yre respegivlly 4 per cent.
and 25 per cent., what part of the price paid by, th§ qonsurner is profit ?
155. A person owning £1000 3 Fan cept. stock has to sell as much
as will pay a debt of £105, 15s. If the 3 per cents. are at 94, how
much stock has he to sell out ? « L

156. A bankrupt has assets £600 and liabilities £930, of which
latter amotnt £210 are preferential claims for rent, taxes, &c., and mu't
be paid in full, Find how much in the pound tl.e cnditors ought to
Tecerve.

n .

<

157. Express 6 hours 4 minutes 6 seconds’as the decimakof % day. ,

158. Find the G.C.M. and L.C.M. of 94243, and 100336 by the
mgthod of prime factors. Ce . ‘

159. A grocer buys 14 dozen eggs at 1s. 2d. per dozen. He sold
# of them at 1}d. cach and the resi at 13d. cach. Find hjs gafn per
cent. ¢

160. What sum will amount to £7852,c18s. in 6} years, at 4 per
cent. simple interest ? .

161.° A freehold hause, the ment of which is £65 per annum, is sold
for, 28 years’ purchase, the buyer leaving £220 on mortgage, at 5 per
cent, percannum. What rpte of ‘interest does he receive on the in-
vestment { ¢

162. A pérson porrows £500 at 2 per cent. per annum. If be sets
aside £50 each yeal' to pay intere. an¢' redtce the debt, how much will
he be owing at the beginning Of the 4th year? . ¢

*163. If 2 horses are worth 7 mules, and 28 ponies worth 25 mules,
9 penies worthes cows, and 72 sheep worth 21 cows or 135 lambs, fin
the cost of 10 horses if the price of (z lcmb is 16s.

1€4. A persoa sold 120 pairs o stotkings, at 3s. 2d. per f'(;va,ir, toa
customer, from whom he bought in return equal quantities of cloth at
5s. 3d. per yard, of cambric at 9d. per _yard, and of calico at 6d. per
yard. How many of each did he get Yor tke stockings and a further
payment of £1, 16s.1 ¢ € .

165. If°London retait to Paris at 25:25 franes per £, thénce ta
Denmark at 5 francs for 3 kraue, find tHa arbitrated rate of exehange
betwegn London angd Denmark, o e

166. I bought 25 shares of a certdin company for £135 each, ﬁﬂ

id-gp capital for each share being £100. During the year I got a

ividend of 5} per cent. on tke pajd-up capital and a bonus of, on

my 26 shares.” “What rate of interest did mv investment bringme]
. [ [
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'

167. A xpom 1 12} feet brojdpand 22} feet long. What will it cost
to cover it with carpet § yard Wide, at 4s. 6d. pe§ yard ?

168. A nugges weiglting 3 Ibs. }J4 oz. avoird,fpois was purchased at
£39, 4s, per 1b. avoirdupois. On separating 1} guartz from the gold
it was found that thewoid was to the quartz 23721 to 4. Thegqgold was
then sobd at £3, 17s, 4L per oz.'tray. Find the gain or loss.eﬁ

L] — —

»

169. Multﬁyly’pﬂ)m%l‘ by 0:2382093, correct 1o 6 decimal place:.

170. ,Express a link gs the dgcimal of a yard.

171. Find the difference between 675 times £0, 15s, 103d. and
3:618 of £1, 7s. 6d. .

172. What %ille be the cost of 2 yards 6 inches if 3 yards 1 foot
o8t £2, 115.48d. ? . »

173. Raise 01 %o the fourth power, and extract the gube root of
19814511816. R

dd74. A and B buy oranges at 11 for®9d. A <ells his at a penny

ch a1l B at 1s 3d. pe? dozen. If B sells twice as many as 4, and
i’s gain is 69. 8d., what is B’s 8ain?

1757 By selling an artiglesfor £111, 0s. 104, a man would gain
2} per cent. ,What wouid be the gain or loss by sclling at £105, 12s. 6d. 1

178. If..é1095 lying at interest for 117 days Lecome £1118, 8s.,
what is the rate of iaterest per cent. per annum ?

177. A merctant com o{:a\v on Naples for 2000 ducatg at 40d. per
ducat. What would e gain or lose by an indirect course vi¢ Paris,
Leghorn, and Naples, the exchange on Raris being 25'2 per £ ;%f Paris
on Leghorn 525 ceutiumes per pezza ; of Leghorn on Naples 100 pezgas
for 12456 ducats. * . »

178. Calculate the true discount on £1545, 19s. 9d. fro=n Sept. 3rd
to Jan. 15th, at 4} per cent. . a *

179. Find what a sum of £}00 #eposited at the beginning of the
year 1900 would®amount to at the en® of the year 1999, reckonipg
compound interest at 2 per cent, par annum. .

180. Find by dnodecimals the cubic c8ntents of a reom 19 ft. 9 in.
long, 14 ft. 8 in. wide, and 11 ft#3%n. high ; also the area of the fous
walt . o ¥ L] . °* °

181, Divide 217368 by 316814, correct to 5 significant figures.
182, Find the ratio besween § of 5 cwts. 26 lbs. and & of 10 cwts.
3.qrs. 8 lbs. 12 oz.9 . ..,
183. Divide £845, 16s. 8, between two fRreons, in the ratio of
- L J

o
A person mold 43wts. 3 qre, 23 1be. of sugar for £71, 15s.1
ing théreby # of th:a:lling'p%‘lco, What did it cot him per 1%%‘;"
<188 An article gost 3 guineas, Whit mmust it be markedest to
enable-the merchant to aWow a discouftt of 10 per cent. and 7@% ta
make & profit of 8§ pet tent. on his ontlay 1 )
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186. In how many years wouldt £314, 12. 41d. amount to
£456, 4s. 83d., reckonifg simple interest at 6 per cent. per annum %
187. Find the conifound interegt on £85C, 10s. for 3 yecars, at 2%
per cent. per annum. .

188. What must & ma earn per annum if he apende on the average
£56 every' 42 days, and saves £120 a year? -~ °, - LA

180, ’E‘A person’ A owes B a sum of momey due in 6 months. R,
offcrs to accept payment at once and allow true disgomnt™at the rate of
44 per cent, per annum. A 1efuses, and B gets. the bill -discounted at
the bank at 4§ per cent., thereby losig 13s. 6d. Find (1) theamount
of the bill, (2) of both discounts.

190. Given that a cubic foot of water weighs 624 lbs,, find the
weight of water in a 6-gallon cask. ¢ .

191. Ffud the value of £32 1 francs and centimes, the course of
exchange being 25 f. 80 c. per £1. A

192. The earth obtained from the excavation of a square pond
63 ft. long by 12 ft. deep, Was spread evenly over a garden 262 yds.
long by 36 yds. broad. How much did 1t raise s.he surface e "

0 «
<193, Reduce 1”?3“336 to its lowest tepfase .

194. Find, cortect to 3 decimals, the value of 006727 x 2:81. ¢

195. ¥ind the cost of 4860 articles at £3, 65 93d. each. *

196. A merchant marks his goods so am te gain% per cent. profit.
What is the greatest discount per cent. he can aljJow so as still to gain
2 per cert. at least ? « -~

197. A dairyman buys 319 pints of milk for £9, 165 6d. He adds
to 1t 44 wints of water. At what price must he now eell it to gain
one-third of his optlay ?

198. If Geman gwes me £2000, half of which is payable in 6 months
and the rest in 9amonths, whate.surg should I accept as immediate
payment, allowing true discouit at the rate of 3} perfeent. per annun

*199. A prize valued at £5220,is taken by a cruiser, and it is
proposed to diride the sum amongst the ship’s company in proportion
to their pay and the time each had peerf on boerd. If the captain has
servesl 20 months at £6-a month\? chéef matea 156 months at £83, 10s.,
a month, 3 second mates 12 months at £3 a menth, and 167 sailors
27 months at £3 a month, calculate the share of each.

200. The flcor of an office, which®is an exact sguate, requires
66 yds. 2 ft. 1 in, of linoleum to cove- it. the linoleum is
2 ft. 1 in. Wide, find the length of the side of the office, »
¢ 201. A person invests equel sums Trf'the 4 per cents and im the
4} per cents, and obtains equal incomgs. tke 4 per centd, are At
a discéunt of 4, find the quoted price of the 44 per cents. ¢
. ofg? Find the thickness of a pi¢ce of timber 18 ft. long and 144 in.

r W

hich can be cut up into 1719 cubicgl blocks, each of 10 gub, in.
volume,
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L]
203. F ind, Mo the neareyt penny, the present worth of a hill for
£1000, bs., drawn March ’ﬂth, at four months, and dscounted
dApul bth, at 4 per cent. Calculate with (1) Tfme discount, (2) Bankers
1scount, ° . Y

204. Fing, the different amounts of £],:;0 at the end of 12 years at
3 pes cent, pew annum, compound 1nterestPthe interest b§ng payable
(1§)ha1f-yearly, (2) Yearly.
» L)

» 'Y LJ »
205. D1videM83:201436 by 3:7456619, correct to 4 decimal places.

»206. Find the valhe df /8001331 x ¥/926859375.

207. An egg merchant spent equal sums 1n buying cggs at 5 for 6d.

and at 11 fo® 9d By selling at 1s. 7d. per dozen he ganed £3, 7s. 9d.,
* Find the pumber of cach kind he bought. *

208. If 15 perscent. of the retuin be gamed by selling an article at

50s. per?cwt., how much per cwt. will be gained by scllihig at £45, 10s.
er ton ' * .

¥ ,209. +A man spent £1200 in purchasing pictures at an axerage price

of £50 each. While in his possession, some were destioyed by fire,

but*he disposed of the geryainder for £960, thus realising a profit of

20 per cent. on thecost of exch. How many were destroyed ? *

10. A, B, and C commence business together, pujting in £1000,
£800, aftd £2000,1espectively  After four months A put 1n £500 more,
and at the endvof otherstwo months B withdrew £300, but two months
later he put in £1000. C took out £600 at the end of* three months,
but six months aiterwards he put 1n £1200. If the net gain for the
year amounted to £2500, find the shdre of each,

211. How many bricks 83" by 4” by 24" will be reguired*for a
wall 164 yds. long, 18 1n. thick, and 7 ft hlfh deducting space for
thgee doors, each 6 ft 4 in. by, 4 ft., and calcu ating tle mortar used
fills up 20 per cent. ofythe wall ? >

» 212, Find, %he alue in atish aoinage of 64 tons 5 cwts. of coal
at 4 dollars 25 cents per ton, taking the dollar as equal to 45" 2d. »

213, If a graimn of dorn, bekrs on the average 60 fy]l ears per gnnum,
find the total numbes of griy «produced 1 foulr successive yeals from
the original one. R T » = - :

214, What parcentage should I clear by transferring my money
from the 4 per ¢éiats. at 96 to a Raulway Company which pays 5 per
cents., and svhosa ghares areat 114 7

21B. A roomp is 18 ity 7 iu. long, 14 ft. 3 in. broad, and 12 ft, high,
What will it coit to paper its walls with paper 27 in, wide, at 21d. per

,yord? Deduct for four whiMows each 10 ft. high and 3 ft. 6 in. broad,
Cand a doorway 6 fb 6 in. by,3 ft. 6 in. Charge fraction of a yard as
'whola yard, ¥ T :

b
Co b At what rate per cent, per anoum will the componnd interést
amonng to MWI;;!&A
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.

217. Evaluate to 4 decimals 63827 xfoa‘:;}z 143202

218. Find the continfed product of 12683459, 30845, and 628,
correct to 6 significant figu\es. ’

219. Calgulate the fourfy root of 1874161. o ® '
220. A ¥:son owes three separate accounts :«+£40) due in 3 months.
£150 dne i¥ 8 months, and £250 due in 1 year. If he desires to pay

all at ence, when ought e to make a payment of £460 % *

221, A British merchant owes £318, 7s. 9d. in Hembnrg. Find
how many marks and pfennige this repeesengs, taking 20°43 marks as
equal to £1. '

222, An Amecrican firm buys goods in Germany at 103-75 marks
per quintal. J{ it costs 28s. per cwt. for carriage, at what prize per Ib.
must it be s8ld in New Yoik to gain at least 5 cents per 1b.7 (Use
par values of axchange.) ¢ e

223. The area of a rectangular field, is approximately 20 acres. If
its length is 15 chains 80 links calculate to 3 significant figures ite
approximate breadth in chains. ) [

224. A dealer marks his goods so as'to gaid 12} per tent., and
allows his customers a discount of 5 per vert. Cplculate his actual
percentage gain. ! .

225, 1f a nmn who has an annuity of £120 banks it as hg getd it,
what sum will it have amounted to at the end of 4 years after the first

banking, allowjng compound interest at 33 perscenit. perannum ?
) 228. If ratlway stock bonght at 28 per cent. premium pays 74 per
cent. on tht imvestment, how mush per cent. wowld it pay if it were
bought at 10 per cent. discount ?

227. Finel the cost of papering a room 27 ft. 5 ins. long, 19 ft. 3 ins.
broad, and 13 ft. 8 ins. high (1n which there are 2 windows, 5 ft. by
3 ft. 6 ins. eacH ; 2 dgors, 7 ft. by 4 ft. each ; and a fire-place, 5 ft. by
6 [t. 6 ins.) with paper 27 ins, wide, ateds. 6/, per piege of 12 yards,
allowjng 1. piece in 10 for waste, #ind charging for every broken piece. «

258. A person borrowed £75, 12s. 6d. for 18:25 years, at the rate of
£0'047 simple inti rest, for ever$ sovereiun per year. Find what sum
ought to be paid back on the expiry of;thegoan. o

o« P . L4 J %

.

230. Find what factor is want ng to mtke 26

231. A square courtyqrd is found to contain 96177249 square inches.
Find the lenuth in the &ide to yards in 3 decimals, *

232. Find the cost of repairing a road @igniles 6 furlongs 110 yards,
at an average cost of £3, 16s. 8d. per mile, PR

238. How much carpet will be required #o cover the floor of a*
square room 17 ft. 6 ins. long, the width of the carpet being 2 ft. 4 in. ?
Find alsh its cost at 3s. 9d. per vard. allowing no fraction of a yard to
be bought,

[ 4
229, Express in the smallest integers the ratig&% : bk
a perfect cube,
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234. A, bank¥upt can pay (‘i 84. in the £ If he had £125 more
he could pay 7s 6d. 1n the £., “alculate his agets and livnhtles,

235. A persen boumwed £25Q0, at 4 per cint. per annum, on con-
dition of paving back £200 evcry year towe‘ds clearing oft his debt
and pdying the integest. Ch.culale to the n;aregt penny what he owes

Latghavend of s yesgd. » ’

. 238, Exchange 6824 rupees with francs, the course offjewchange
between Callutgn and L®ndon being 23]¢ per rupee, and betarcen
London and .Pare £1=25 fiancs 60 centimes.

237, 1f rabbits mneneasg at #he 1ate of 10 from each pair per annum,
calculate the number of descendants of a pur born m the tenth
year . ’

. 238 Find®ths cost of 385 9 mctres of cloth, at 3 fls Tecents. 5 mils
per metre.s | xpress answet 1n dccimal comnage and also m*£ s d.

239. Findaby ®uodccimaly, the area of the wlls ot 3 100m whose
length 18 42 ft 9 1ns, bicadth 27 ft. 4 ms, and haght 11 {t 5 s,
aMowing 50 «q ft. 18 rq 13 for winaows and door

o 240. What principal will amount to £720, 6s. 64. 1n 4 jears, at
3 pey cent? per aunfim confpound”intercst? If invested at simple
mterest, what pringpal weubd be 2equired ?

) * .

241. The sumgof &wo numbers 18 342, and one 18 to the other as
26 i3 to 52 Fufl the mumbers *

242. Find the ngmber of square kilometres in a sqhare mile, the
yard being 0 814383 of a metre, . .

243. After paying mcome tix of 62 m the pound, my income from
the 3 per cents. at 8515 £780. Hew mugh did I mvest? *

244, Find, to the nearest centime per metie, theg diflerence between
1s per yard and 1 mark per metre, taking exchange a8 £1=252 fr.
=20 4 maiks, L I N
o 285. Find tde cost in British morey of 562 hectolitres of wine at
6 francs 50 centimes per litie, when £1=25'24 francs. .

246. Find the cost of spaPering the walls 9! agoom 28 metres
15 cms. long, 18 metros 9 (cm8 sbroad, agnd 3 metres 75 cms. high, wigh
i)uper 80 cms lroadgat 2 885 cents. per®prece of 19 mgtres, adlowing
or 3 doors, each @metres 50 cms. by 1 metie 25 cms., and 2 wmdovu(;i

& c

each 2 metres by ms., and a fire-place 1 metre 50 cms. high an
2 metres browd. +»10 pPr cent. extra for waste
247. Find, ¢ t to & bignificant figures, the square root of 19.
248, Find the present value of a bill flor £279, 22 6d. due in
4} months, at 4 per cent, pfr’annum, ¢ (Allow true discount ) .
‘" 249, How many®square tijes, ench 25 ems. Jong, would be required
*% pave a courtyard 37 metrts 86 ems. by 25 metres 50 cms.! Also
fihd the cost at € {fancs 50 centimetres pet 100. - ..
250. Find the’ cost of 27684 mes, at £3, 7s. 6d. 5}’“ kilo-
gromme.  Give the answer also in Iratios, taking 26'francsm
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In th following examples use should &e tnade of the Logarithm Tables
¥ F51
1.

on pp. 368—
251, A water wheel\;vhose diametor is 14 feet makés 32 revolutions
per minute. Find, eorbect to 4 significant figures, the number of
miles per }'our traversed ky a point on the circunferenge of the wheel.

252, ¥' light travels 186,000 miles per setortd, find the distauce
traverdddin a year, correct to 4 significant figures. .

#53. The mean solar year exceeds the civil year bY 0:2422 of a day.
Find (1), correct to 4 sigmificant figures, n what fime ‘this fraction
equals one day; (2) the least exact fumber bf years in which the
fraction equals an exa.t number of days; and (3) 1if an allowance of
97 days 1 every 400 years is made by means of leap.yeais, .n how
many yearg‘will the civil year be exactly one day behind the meas
solar year ? ) N

254, If the number of 1perscms born and the number ‘of persons who
die are respectively b anc g.f of the population per year, find (1) the
yearly 1mciease pet cent of the population, and (2) the increase at the
end of a year on a population of 2,563,940, . .

255. A crystallised salr 18 heated to drive off the water of crystallisa-
tion. If the salt weighed 1'834 grammés %eforesand 1:597 grammes
after heating, what 15 the percentage of water in the crystals§ I the
theoretical value 15 12 5 per cent, find the peicentage of error,

256. A man who owes £600 determines to pay tthe end of each
month 10 per cent of what he then owes till the debt 1s reduced to
less than £100, when he will pay the halance.* How many months
will he take to pay hisJdebt ? ¢ -

£57. The population of a countyy was 4,314,000 to begin with, and
increased by 3168 per centvevery yecar for 5 years. What was the
population a4 the end of the 5 years?

258. A square pnd 1s surrounded by a s!ri of lawn whose breadth
is the same on all four sdes. Jf tne side of the pond is 32 yds 2 ft.
and the breadth of the lawn 25 yds. 1 ft, find the area of the fawn. °

259. An estate, which congsts of & csrcular piece of ground 1} mjles
in diameter, i§ 1¢ft te 5 sons, 4 of whom 1zét each what 1s equivalent to
a'arrcle 400 yards in diametar,‘while the fifth gets the remainder. If
the afea of 4 circle is 3§§ of the square'on the diameter, what per-
eentage of the estate goes to each son

260. A person walks from Rugby to fuondon in 4 dayg and back in
5 days  Each day he walks one mile less thin on the preceding day.
What 1s the.distance begween the two places ¢ .

¢ 261. A path 4 feet wide is to be masd¢ within a rectangnlar Jawn
measuring 45 yaids by 40 yards sb as to leave 5 feet between the walk and
each side of the lawn, If;w many squazk yards will the walk contair§

262. A 1ectangular box 1s made ot wood £ of an inch thick, which
weigheeb0 lbs, per cubic foot. | If the external dimensions of the hex
are 2 feet, 1 foot 4 inches, and 1 foot, and its contenta weigh 60 lbs.
per cubig foot, find the weight of box ansd contents. ’
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»

263. 20,000 tons of water jje? minute flow out of a reservoir through
an opening 14 yards broad and 4 yards high{ Find, correct to two
decimal plaees, at how many miles per hour ti‘e water flows, assuming
that ascubic fogt of water weighs 624 lbs. »

' 26¢. The pgr of° exchange between England and Frafce is 252
*frdncs for £1; a m8ney-changer gives 25 francs for £1,ayl 1hs. 9d.
for a twenty-{rapc piece. A traveller changes £50 into Fien&h money,
and on his 1"et,u§‘|012 twenty-franc pieces Into English money. %¥ind
in shillings and pencd the wlole profit made by the money-changer
on Both transactions, e '

.265. A bankrupt estate is expected to yield 18s. in the £. The
assets, however, gealise £425 less than the estimate, and the costs of
fdministtagion amount tg 10 per cent. of the dividend® glistributed,
which is 12s. ﬁd. inythe £. Find the amount of the liabilities.

266. A sheet of lead is 10 feet long, 6 fect broad, and*} of an inch
thick. Find how many bullet8, weighjng % an ounce each, can be
made érog it, if a cubicefoot of lead weigh 61 cwt.

® 267. Kimd, correct: to thes nearest penny, without unnecessary cal-
culatfon, the value of ‘29644§ of £1743, 16s. 9d.

268. A man bortows £1000, interest to be payable at the rat® of
4 pe# cent.’per annum. At the end of each year he pays £100, the
balance dfter paypen§ of interest heing applied to the reduction of
the debt. Find, to thesnearest penmy, the amount of his debt im-
mediately after he hgs made his fourth payment. .

269. A dealer buys coal at 19s. per ton and sells it at Js. 6d. per
cwt. If he sells, on dn average, 26 cw?. daily, and his expenses amount
to 8s. 8d. a day, find what percentage of his receipts is proﬁﬁ. .

270. A sum of inoney is put on depolit at 4 per cent., the interest,
omijting fractions of a penny, bging added to the pfincipgl half-yearly.
After two years the ax%ount on deposit was £28Q 16s. 9d. Find the
gam originally,#eposited. d ®

271. A money-changer pays persons going to France 25 france for
one pound, and persons returting froms France a guinea for 27 francs.
If he make an equalsprofit ftqm the same number 8f Irancs on' each
occasion, express thq real value (g a ffane in pence. , .

2792, In 1805 she National Debt amounted to £658,998,9%41, the

. interest paid on.this. was £24,977,912, What was the average rate of
interest per genit.? ;@ , -
278, A pérson spendé gne-tenth of his moniey, and then 12 per cent.
of what remain® He theti finds. he has £14,880. Find the sum of
mm?;.himmgm' et burdengd with®a fou-duty of £103, Gs. 8, |
. with a .fen-duty o . 8dy- I8
'ﬁm\ghased for £27,863.® Theegross: rentsl;is£1503, and 23 per etnt.
of this is absorbed in taxes, repsirs, factor c. After payin,
interest on a-boud for £18,000 at -3} per cent. (less tax at. fing
what return per cent. th® purcheser receives on his investment, .
» £76. A bankrupt’s dob?c wmount to £5430, 6s., and the dividend is
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4
reduced.from 3s to 2s. 4d. by the adnfigsion of a claim to a"preferable
ranking Find the amqunt of such claim. .

276. A family of 14\persons has ‘provisions for 38 days. After 26
days, 4 more persons arrive.  How long wall the food last 7 .

277. Lff30 horses and 206 sheep can be kept for 43 days for £75, 15s.,
what sumf'will keep 5 horses and 66 sheep for B dys, 1f 5 horses eaf as'
much a4 &1 sheep ? ~ P '

8. What 15 the net &mount of a man% incofad after deducting
income tax at 1s 2d. in the £,1f the jucrease ‘of the tax from 1s. to
1s. 2d. makes a differcnce of £8, 3s. 4d.% £

279. Fifty gallons of beer contamn 70 per cent. of water and the
rest alcohol. How much water should be added to, the beer to raise
the proportyén of water to 90 per cent. ? . . ¢

280 [he true discount on a sum due 8 monthshenep 15 £30. The
nterest on tlite same suin for the same time at the same rate is £30, 18s.
Find the sum and the rate per cent. ¢ . .

281. A farmer bought 18 cows and 15 lambs for £265, 3. 6. and
sold them for £297, 18s. 9d, thereby gummng .12} per art. on the'
former and 10 per cent. on the latter. ;What was the cost of & cow
and‘of a lamb ? ot G

282. A sum of money invested at compound interest‘amouns to
£8820 at the end of the second jear and to £926] at the end of the
third year. Find the <um onigmally investeg. . o

283. Find' the sum which 11 two years will amount to £1000
mterest£4( per cent, pavable quarterly. Allow for income tax at
1s. per £. " "

l§64. What is the value at 5 per cent. interest of an annuity certain
of £60 for ten years, deferred seven years?

285. What, 18 the value, at 4 per cent., compound interest of an
annuity certin of £70 for four yeprs, deferred,six years?

286. Find approximately 1z how fnany years £r)0 will amount
to £300 if acenmulated at 3 per cent. compound interest.

287. A man owes £6500,,and pay§ off 4} per cent. of it, then
5} per cent. of' the remainder, t{;exg 8} per.cent. of the second
rétnainder, and tlien 123 per cent. of what 1s left. How much does
he still owe ? ¢

288. Find the amount (to the nearest £) of £660 lent for 10 years
al 4 per cent. compound interest, an& thereafter fox 6 years at
5 per cent. compound irterest. ¢

289. An article in passing from the producer fo the consumer
passed through the hanids of 3, dealers,%tch of whom added 1Q per
cent. to the price at which he bought it. If tke final selling price
was £22, 3s. 84, what was the original eoxt? © “e

290. A sum of money lent at compound interest amounts in
2 years*to £2756, bs. and in 4 years to £3038. 158 4d.. find the sum
and the rate per cent.
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SCOTCH LEAVING CERTIFICATE
| ]
] Lower Grade, 1909.

«1 Three new penticowcifh one ounce avoundupms Find 1n ewts,
qrs, lbs, and cunces the weight of 12,549 new pennies

2+ Find ghe_sumpl€ interest on 1 loan of £724, 105 for 4} years,,

o the yeasly rate 3t mntercot bemg 34 per cent *.

3. Exbress 78;5 and 9450 as products of prime factors, and hence
express then®gieitest common tactor and thar least contmon multiple
as products ol prime factors o .
® 4, A culnc centimegic of water weighs a gram  Express 1n kilo-

s glams t,:lc. waght of the watcr cantained 1n 3 astein 1 metie long,
81 centimetres broad, and 28 ccntuuetres deep

5. A dealer bugs 750 shgep at £1, 7. 6d each, and sells thém at
£1910s 44 cach Find the amount of his profit on the tiansaction.
Expresssthis profit as a percentage of his outliy

6 A nnl ig the §ho.;m%ndth park of £1 Explain the following

n 000n n

step = pence £§10 240" mls (4n+6) mls ,

Hence convert mtd8® mils 94, 2s %3d, 16% 7d Without further
calculation write down thesc suns as decimals of £1 to 4 places ®

. » 1910 . o

1. Find the smalldst numBer Whyh added to 17389 will produce
)

% number divisible without remginder by 276

2. Simplify 3%4—'){5 X ?'1_-_%: and fifd the produeteof 314159 by
[ ]

62 4817 to 3 decimals LI ® e ' . .

3. Find corveet to the mnearest penny the interest on £482 for
80 days at 33 per cent

4. A soldd block 1§ mefres long, 12 metres broad, and 6 metres
high is built of bricks, each of which 18 22 b #m. long, 125 em broad,
and 75 cm thick ; find the number of briclm required. ®

5. A man pays mncomd Pax at 94 m £1 and has £688, 35 9d. keft.
Find the amoun G" of the tax deducted, .

#° 8. Taking a scale of 6 inches to ] mile, drdw on square paper
{ 1) A hne AB to represent’a distance of 1000 yards,
“y 2) A sqflare Pﬁ‘.ﬁ to represent an area of 160 acres,

What fra;:uou of a sq male doés & square mch on the paper
JFepresent
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1911,

1. A workman earned 40z a week, and found that after paying all
necessary gfpenses he could: save 5s. & week. He then $migrated to a
country \;/E;re he earns 30 per cent. more, but Whére his expenses are *
35 per ¢erk. higher. Find how much he can now save in,a week. '

2% A man received a ltgacy of £2000. ' He invksted £1250 at
4} per cent. and the rest at 3} per cent. Firnd hid annual income
from the legacy after paying income tak on' thé whole of the interest
at l1s. 2d. in the pound. .

3. Express the following fractions as decimals coryects'o two'places
and arrangethem in ascending order of magnitude : £, §, #, 8. &, v, 3 ¢
How many decimal places must be calculated in order tg decide Whic

.
of the two fractions i-g orgg-g is the larger ?

4, A contractor undertakes to do a certait piece of wogk ¥ 175
days and employs 72 men for the purposey After 130 dayr wne-third *
of the work has still to bc done. How pany additional men will he
require to employ during the remaining Jays in ofller to carry out his
contract ? . ) €

5. A metre is known to be more than 3280 fpet and %ess than
3281 feet. Find the corresponding numberg of squate feet between
which a squars metre must lie. TFrom your resu]ts state the number
of square feet in a square metre correct to as many decimal places
as possible. Taking as 'your scale one inch to the foot, draw on your
squaied paper figures representing a square decimetre, a square foot,
and a square metre, ‘

1912,
v

1.. Passengery by a certain“line of steatners are allowed 20 cubic
fept of luggdge. A passenger wishes to take two boxes each 3 feet long
and 2} feet brpad and of the same height.t “What is the greatest height
he can have them so as not to exceed the limit allowed ¢

2. A father leaves £5600 to be divided between his sons aged 30,
34, and 41, so that their shares may be ik the same ratio as their ages.
Find the share of each. ¢ . ¢

3. A tanK is 245 metres fong, 1'46 metres broadl, and 56 metres
detp. Find its volume in cubi¢ metres, '40d also how many litres it
containg, a litre being equal in volume t¢ a cubio Hecimetre.

4. From January to July of last yeat n Scottish Railway Comipan§*
sold 821,670 first-class tickets and 18,150,737 -third-clads  tigkets,
receiving £60,966, 0s. 8d. for the first-class and £814,993, 65, for the
third-class. Find the average cost of a first-class and of a thirdealam
ticket correct to the nearest farthing,
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°
0. A pwiaing is insured forean annual premium equal to i per
cent. of the value of the building. If this premium is £5, 9. A—Ed ,
find the value of the building. , *

8. The following table gives the times at which a train passed the
different statiohs (A B, &c.g, gnd the distance il miles of egch station
«rom the starting pomt.» Taking a horizoutdl inch on the sckare ruled
'pager to represent 20 mjnutes, and a vertical inch to rejjegent 10
miles, draw a cu®ve to skow the relation hetween the time spen&:md
the distance tra#velled, and find from your curve betwcen which
stations the train weAt most®quickly and between which it went
most slowly, explaining 'how you come to your conclusion.

L]

]
. d ] f v {.
. Al Bs C|D|E ' ¥ | G [ H | I
o * |
| — - | —o . - —— -
. |
Time, . . .| 90 |9]6|924[945|10:010-10|10-24 | 1048 | 10-64
) L]
Distancd * l 0 | 5% |17 i 25 | 30 | 39 | 58 | 62
L U v

COMMEECIAL ARITHMETIC,

'SECOND PAPER, 1909,

Marks are given for neatness and style. Al_gebraic symbols may be used
: if properly explained. . »?

<. .
o 1. A St. Peftrsburg « standard * ofs timber contains 165 cubic feet.
If it is delivered in planks 12 feet long, 11 inches broad,’and 3 imches
thick, how many planks are c8ntained w the “standard”? .
. 2. A bankrpt pays 5s°43d. in_ the pound. Find -the amount
received l):g a crediter to wh®m je owed *£425, 6. 8¢. e
3. Gold is:beaten out so thin that an ounce avoirdupois eovers
20 squire yards. Find to the nearest penny the value of the gold
aféegulb .to #over 3} square %eet, assuming an ounce of gold is worth
l . \ -
]

s g . R X
4. A merchant buys articles at 5s. 7id. aeddzen, andesells them at
63d. each. Find how.mucl Yrofit pey centy he makes on his outlay,
e U. The units of sl ,§rface, and volume in the metrie system
sre the metre, the are, and the litre, FExpress an are in squart metres,
aud a litre in cubje metres. R .
. .What is the unit of geight iv this system, and what is itd#relation
to the metral
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6. Find to the nearest penny the ¢ompound interest or £2500 for
4 yeard at 4 per cent. interest added yel r? .

7. What 13 meant by saying that the currency of & country is on a
gold basis? Name one countiy in which the currency is on,a gold
bagis, and one in whi€h it is on a silver, basis. .

Explgfh what is mean', by a depreciated pepet curfency.’ N

8. Ajf'English merchant has to pay 10,000 francs in Paris.” If he
pays by a cheque on a Lonflon bank he will'b crediteC with 252 francs
per £1. If, however, he pays by a cheque on a Berlin bank, 81 marks
will be accepted as worth 100 francs, whiletheBerlin bank will eredit
him with 20'5 marks for £1. Find how much he will save if instead
of sending a London cheque to his ereditor in Paris he pays him by a
cheque on Berlin. ‘ !

. .

¢
: ' SECOND PAPER, 1910.

1. What is the cheaper arlicle, one that coets 2s. 83d. per ]b..or one
that costs 6s, per kilogram ? (1 kjlogram =2-204 lbs.) o ‘

2. British standard gold is 22 carats fine, that is 22 of it i9 pure
gold and the rest alloy. ~ French standax& kold isi 900 millitmes fine,
that is #8fy of it is pure gold. What weight of alloy must be sdded
to 27 1bs. of British standard gold in order to reduce it to the French
standard ? N o ¢ «

3. In 1906 a man invested £3600 in 23 per cent. Consols at 90.
In 1909 he sold them at 82} and invested the proceeds in Transvaal
3 per cents. at 95}. Find the rise or fall in his Tacome per annum.

4. During a certain year income tax was ls. in £1, and during the
following year it was 1s. 2d. + A company pays a dividend of 7 per cent.
less income tax or 9300 shares of £2 each for a period including
9 months in the firs year and 3 months in the second. What is the
total net sumn requirkd to pay the dividend? ‘ ,

. Explain what informatiofl is given by each item in the following
newspaper paragraph :— . Coe
¢+~ * tExchange Rates—Lategt Quotagions. )
* Parig cheques, 2521 ; Germany 8 days, 244 ; Germany sight, 2048 ;
StockhOlm sight, 18:26. °

A merchant in London owes 1500 francs to & correspondent in
Paris and buys a draft for this amount frfom a bank. What will this
ct):;st hi?m, to the nearest( penny, the rates of (>xchange being as given
above ‘ €

8. A man living in Great Bri‘ain holds*175 shares in an Indian tea
garden, which declares a dividend of 7} rupees pef share. He receives,
a cheque for £87, 16s. 10d. as the equivalint of his dividend, neglecting
fractions of a penny. Find the value of the rupee iu shillings, pencey
and sixfeenths of a penny. g

7. A dealer sells goods value £440, and agrees to accept a bill ap
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- » o
3 months ip payhent. For hoy much should he draw the bill if he
deduéts 10 per cent. as trade fliscount, and adds interest at 4 per cent.
per annum on the net amount, and. the cost of a bill stamp at the 1ate
of 1s. for each £100 (or part of £100) on the gross amount of the bill ?

SECOND PAPER, 1911.

e .

1. A map is drawmon the scale of 6 inches to the mile. WHat is
the Jength on the mapeof gle 4de of a square wood of 810 acres ?

2. Buildings are valued in a company’s books at £50,000. What
will bo the vgluation of them after 3 years, if depreciation be deducted
&alf-yearly at th® rate of 10 per cent. per annum on thg diminishing
value 7 (1ve your answer to the nearest penny. »

. 3. What i®#mesht when it is stated that ihe rate i, London for
sight drafts on Paris is,25-25. s this rate constant? and if not, what
causes,it to vary ? " *

' 4 A Qo sells an article at 10 per cent. above cost price Lo B, who
addsd2} per cent. and sells 1t to C.” D buys it from C at 15 per cent.
more than C paid fgr it, givhg £9, 9s. 9d. What did the article,cost
origgnally %

5. A hankrupt’s liabilities are £7455, and his assetssrealise £4042.
After payment of *Preferential crediors (amounting to £918) in full
and legal expenses £487,one of the unsecured creditors receives £1073.
Find the anount ordginally due to him. *

6. A man places on deposit at himbank the following amounts on
the dates mentioned bearing interest at 3} per cent. per annum :—

March 31st . . + - . £1000
. April 14th . . . . 200,
May 25th , S . . e 2600
. May 29 » % . . % 300
June 17th * 1000

Calculate the interest receiyasle bn 30th June.

7. In 1907 A reqgives £301, 17s. 6d. as one pedr’s interést on
2} per cent. Consols He then gold dutat,85}. In 1909 he reinvested
in the same stock ¢he money thus received, and found that he®how got
£10, 125, 64, more interest in one year. Find the nominal amount of
his present dholding in Consols and the price of purchase per cent.
(Ignore income fax and prokerage.)

SECOND PAPER, 1912.
.. ds A-mari buys 20.gallons of milk: b 33d. per quart, and after
dil{l,iii)g it Qith;ﬁw* it at -4d.. per q'“;’l?g _a:ln)d n?akes ‘a*Profit of
12'pa# cent: on his ontlay, . How. much water did headdd - -
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2. A floor measuring 100 feet by 37 feet 6 inches is paved with
wooden-blocks 12 inches in length, 3 iffclies in Lreadth, and 4 inchesin
depth. How many blocks would be required, and whrt would be the
cost at 3s. 7d. per cubic foot ? ’
3. A company made a profit of £9700, which was, distribuced as
[2 ¢ .

follows : o' ¢ ‘
“per_cent. as bonus to the staff.
" Dividend on £70,000 Preference Stugk at b per cent.

*  Dividend on £50,000 Ordinary Stock af 6} per cent.
£1500 to 1eserve. a
What was the halance carried forward ? '

4. 1000 piculs of sugar are bought in Java at 10'50 guilders per
picul and sold in London at 15s. 33d. per cwt. Assumifig the rate of
exchange op Java to be 12 guilders to £1, and that a picul =136 1bs.,
find what profit 13 made on the transaction. C

5. Exp{)a.m what is meant by each of the following terms ;—

a) Compound Interest; (%) Comithission ; {r) Discounting a Bill ;
(d) Bill of Exchange. “ oo

6. A Bill of Exchange for £1095 diawn and accepted on “.g. October
at 90 days after date was discounted on the 10th October, the Bank
charging 3% per cent. per annum. Taking into 'hccount that three
days’ grace are,allowed in addition to the 90, find what amount%was
received. ¢

7. What is the value of £1 sterling in marks and {fennigs if one
quarter’s interest (less income tax at 1s. 24. on £1) on £10,000 2} per
cent. Consgls realises 120533 magks ?

v

“»

HIGHER LEAVING CERTIFICATE.

The following questions in Arithmetic “have been sct i1 recent years.

1. If p pounds accumulate for n yeirs at r per cent. compound
interest payable gnnually, find an expression for the amount at the
end of that time. Find to the uearest hyndred pounds the amount
due aftet £5000 hds accumulated for £5 yea.s at 43 per cent.

9. The dimensions of a block of metal are 1'237, ‘859, *484 metre,
and the weight of a cubic centimetre is 8465 grams, find the weight
of the block by meang of logarithms, expressing your answer in
kilogramas. < “ ‘

8. Prove that -—Ar-—-;, represents the'present value of A pounds

. (l +i§5) s e L
due 7 years hence at r per cent. compound interest, payable ann#ally.

Finyd%he present vgleue of £15,0%?) due 8 gmphenoe at 4 pz;, .
cent. compound interest, using logarithms.

¢ <
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4. A mgn pays income tax af the rate of 1s. 2d. in £1 on one-third
of his income and at thd raty of 9d. in £1 on the rest. If *his net
income is £1146p13s. 4d., find ﬁow much income tax has been deducted.

5. Explain what is meant by (1) Simple Interest, (2) Compound
Interest. o . ’

. oWrite downean egprgssion ‘for the amow#t produced, wikn £2 has
,accumﬁlated for n years at r per cent. compound interes{ payable
annually. LIS *

If a certain sum.ampu;lted to £6625, after accumulatin¥ for 3 Pears
at compound interest paygble.'umually, and to £6084 after b years,
find the rate of interest.

6. A sphere of wax & inches in diameter is melted and part is
poured into a%jylindrical jar of 3 inches diameter until i is filled to
the height of 10 inches. The remainder is poured into a eylindrical
jar of 4 inches giam@ter. Find how high it will be filled.

- (The area of a cirele is =r® and the volume of a sphere is §xr®
where r=the radius.) ° * .

THE INSTITUTE OF CHARTERED ACCOUNTANTS
PN ENGLAND AND WALES,

PREISMINARY EXAMINATION.
December 1930.
- 1n The table shows the number of coins of vaitous dénominations

minted daring 1909. ¥ind the tqfal number of pieces struck ang
their approximaf® value to the nearest pound.

L
—— ——— ————e - -—-w-.-—' --9 - -~. - - - - ~-»| e ———
Sovereigns . . | 94,448,838 ! Sixpences. *. 4 * 6,688,929
Hali-sovereigna . [« 4,877¥74 ,‘, reepences . o |, 4,221,100
Half-crowns™. . 3,099,603 | Pence . . .| 19,743,360
¥lorins, , .. | 3,623,833 Half-pence . ; 8,310,400
Shillings .. .| b5526,824 | Farthings. | 8,861,440 |
Bk - ° i ’ !

— —— el Tt

.8, Owing to the operatidh®of the Gpal Mines Regulation Act, 198,
certain workers hade their hours of labour changed. In 1809, of
82,801 %eople affected,®3212ehad their aggregate working time in-
creaged. by. 6399 bours per week;  while 550,679 had reductions
amoupting to 2,998,781 hours . per. wegk- - What was the neb. effect
of aI] the changes in the %eekly workijig time of the pegple affected ?
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3. The table shows the amount, and value of the imports of

Canadian wheat since 1905. 3
— - - - ; v

1 Year. Imports in Cwts. | Value in §
¢ 1905 6,685,785 | 2,432,055
« | 1906 . 11,118,555 3,9721354

l 1907 13,105,606 5,225,447 «
1 1908 15,438,180 - 6,335,329
Il 1909 16,514,007 7,557,036

_— = —_ a1 e —_—

‘

Illustrate these numbers on squared paper, using a common horizontal
axis (of timné) and specifying carefully the scales you employ.

Find, in shillings, the avgrage price per cwt. in cach year, givirg
the results to three significant figures only.

4. The number 3:1415926.. . is denote: by 7, and represea’s the ratio

of the circumference of a circle to its diataeter. Show that 1is nearly
k.

equal to ¥ — 35 —535 and more nearly equal to }— I&-ﬁ—-rg&?-—(-}}u)’.
Use each approximation to determine the circumference of a circle
whose diameter is 2315'01 cm.,’giving five sigrificant figures in your
answer, . N

5. The time taken by a train to run a series of consecutive miles
were 98'3 secs., 95'2 secs., 90'1 secs., 86'2 secs., 921 secs., 94'7 secs.,
889 secs., 854 secs., 81'3 secs., and 94'6 secs. What was the average
time of the tiain for one milec? What was the average speed of the
train in (i.)miles per hour, (ii.) feet.per second ? hen and where
was the train moving most rapidly ?
" 6. Goods sent from a warelvmuse are marked at 2% per cent. dbow2
cost price. A customer buys goods ymarked £17, 6s. 84. and is allowed
b per cent. on, his bill. Wha: profit did: the vendor make? What
was his péreentae profit ? . N e

7. The cogt of lighting 4 houge hy é@luctric light depends on the
number of lamps alight, their candle-power, an& the time durin,
which they are alight. In two houses the consumption is ag follows :—

In house A ‘—25 sixteen candle-pow@r lamps, each &light on the
average for 112 hours. ¢ ‘ ¢

In house B :—17 six*een candle-power lamps, each alight on the
awvzrage for 135 hours. @ RS

The bill for light in house A was £3, 7s. 5d./ what should be the
bill in House B? '

8. What is the total interest on £436 in 4 years at 2} per cent.
per andfim, the interest being paid yearly ?

9. What amount of French 5 per cent. Rentes at 99 can be:pur-
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L) . .
chased for £39707 What ygailv dividend would the holder be
entitled to, and what wouldsbe the rate of interest 1eceived on hus
money ? Brokerage bs. per cent,

June 1911.

L]
1. The table gives the times occupled on ten outwardy passages
(from pier t3 jmeg) by the two Cunard tuibine steamers, Lusgania
and Mauretenia,«luring 1908.

5 gy -_— - -
Lusitana Mauretanwa
o — . |
P Sailing Dte Time of.Pnsstge Sling Dite Tic% ¢! Passage %
— ——y >r— - — e —
Jan. 25. .| 7days 5 hre | Jan 11. 6 days 4% hrs l
lar,7 . 6 e 2 Feby. 23 . | 6, 19%
Aprl4y,. .| 5 , 16, , |Mar2l . ., 6 , 1% , |
Apmi28°. (|5 . 9o I |Apmiil ] 5 . 19
ay 16 50 ,, 235., May 2 . , 6 , 19 y,
Juge 6 . . 5, 19 , | May27 .| 5, 19% ,
July 4 . 5, 13}, June 13 . 5°%, 23 |
July 26 . o|% 3,198 ,, |Jply1l . .|5 , 21 , |
Ang. 15 5, 143 Aug. 1. 5 o 17 l
Sept. b . 5%, 19} ,, | Aug 22 [ 5.4 20 ,
. . ) . l

Find the average time for an outwaid jopruey by each steaguer. °

2. 1f radium costs £730 per gramme, and 125 nulligrammes are
regaired to 1llustrate a lecturepthe chaige for adinissied to which 1s
5s., how man?y geople would baye tp be present tqfpay the cost of the
nadiim used ? . »

3. Some of the following statgments are obviously wrong ; indécate
any errors you can find, explaining syour reasons, ,You neeg not
actually correct the mwtakes.”  The apiswers are fuppbsed to be correet
to four significant figuies:—2® 4 ® . . . .

(L) The area 8f an equilateral triangle of 10 cm. side 15 44-3 8q. em.
ii.) A/0-4816=02194.
(iii.) 497% x 6006 =3,9845000. ,
(iv.) The arga of a ciecle whose diameter i8,326 ft. is 8:347 sq. ft.
(v.) A railway hasa veg;cal rise of 1in 20 horizontfl. Therefore
the length of #ail cortesponding to a mise of 4 ft is 1000 ft. .

4. The following"mgasures are in use in China :—

1000 tsun =100 chtk =10 clang =1 yin=1175 ft.

m 150 yiy in mites, and 1 milein fewm, -

A ts of tin-plategre sold in boxes containing varying numbers
of plates of different sizes. In one bex there are 225 sgam each
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15" x 11” and of weight 1 ewt. 3 qrs. 19 1bs. What will be the weight
of the sheets in a second box of 200 sheets each 133" x 10” ?

6. The table gives the imports and exports of the United Kingdom
for the last eleven yeais.

[ S C B = §

| cu. f Imports, £. Iixports, £.
— o 4 e e — - | — — ——

. | ce '

’1900. . . 523,075,163 -~ | ¢ 354,373,754
90L. . . . . ... 521,960,199 ¢ | 347,864,268

| 1902. C e 528,391,274 349,238,779
1903 . . e 542,600,289 | 360,373,672
194. . . . . . . 551,038,628 ' ' 371,015,321
1905. . . . . . . .' 565019917 | 407,536,527
1906 . . .« . . . .. GUT)888,500 | ¢ 4C0,677.818
1907 . . . . . . . . 645,807,942 517,977,167
1908 . . . . . . .1* 592953487 456,727,621 *
11909. . . . . . . .| 624704957 469,520,166
1910 . l 487,311,888 397,018,332
L — BEN LI,

Represent thgse numbers on squared paper, using a common afis of
time. What general inferences may be made? . ¢ ¢

7. Use the figures for 1910 an Question 6, and filid in wnat year
the exports would first exceed the imports if the, exports increased by
5 per cept. 1n each ycar and fthe imports degreased by 5 per cent.
each year.

&. Twq stations, A and B, are €3'6 miles apart. A train leaves A
and reaches B at 7.50 P.M. Another train starts from B at 6.32 p.u.,

asses the firgt train 31 miles from B, and arrives at A at 7.48.P.M.
uppose both trainfy run at unifopin speede without stops, and deter-
mine the time when the first twin left A and its speelis e

9 A sovereiﬁn weighs 123} grains, and }} of this weight is gold.
A shilling wejghs 87} grains,and 35 of this weight is silver. If gold
is worth £4, 4s.‘L13d. per. oz of 480 (rains, awd silver is worth 24§
pence ver oz, find the valad of the sold tn a sovereign to the nearest
penny, and of the silver in a shilling to the nearest farthing.

10. Find the change of income occasioned to an invester who sqld
£10,000 Chilian 5 per cent. Stock at “1004-101}, andeinvested the
proceeds in Japanese € pér cent. at 101-10k;. Brokerage } per cent.
on each transaction. “

2; 111.[ 1} merchant blendshtea‘;?rth 13;‘4& pgtlb. with tea worth
. the mixture is worth 1s. 7d. per lb., in w’ roportion are t.
teas miked 7 ° Pt P T WARS PEOPO =

Find, also, the amount of tes at 2s. per Ib, which must be mixed
with 1%on 5 cwt. of tea at 1s. 4d. per lb, if the blend is to be sold at
£2, 10s. per quarter.
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12. Compltte th; following tnibk: —

Principal. °* g.Simple Interest. I' Rate per Cent. ’l No. of Years, {
. % . TN T
-2 % a4 | 2's d * N | |!
537 8 9 ! . 3% ' 10
ve3a 102 | 3. | At
8716 G° ®71%2 9 ' 43
. * ' L = ’ (]

. f)ecember 1911.

1. The figureg given belot deal with one year’s working of British
goilways, Complete the table. [The increase or decrease | rer cent, is
to be given to two significant figures only.],

° l ] ° . ' Increase Iucrease
909. 1910. or
. . 190%e . Decgguso. l])z‘;'.%m‘f.
[y T T —
o % 2
Ordinary Stock . . Llsa 100 000 492,i’§o,ooo I
Pref. and Guaranteed |
Stock . ' +469,700,000 | 472 200,000 . »
Lodns and Debeutur(.
Stock . . .| 351,600,000 854,200,000 . °
I — -—
Total Gapita‘l o sl ® o
[ ] . »
iy e
Receiptis— . R
1st Class Passengers | s 3, 272b00 408 000 | ¢+ ¥ L
20d . . o . 4 2400000 2128000 .
3rd R Kl 31,668,000 82,936,000 . ~ .
Season 'I'iokots . 4,617,000 4,777 ,000
Mails, Parcglg, &o. . |, 9,255000 9,611.000
L —y ‘- a .’ i .
Gron Reoel a0 {2 % ' :
eng_er .d ‘e ' *
M mﬁqo 6!05 mmionp . .
A R ST I

L) " - - - = ~ L ]
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2. One inch is approximately ~qual to 254 cms. °» What is the
percentage error in assuming that 10kcms. are practically 4 inches?

Express 1 kilometre in miles, correct to three significant figures.

Find also the number of square centimetres in 1 square foot.

3. Fivaluate, as shprtly as possible : (i.).J" pere‘cent. of, 16s. 8d. ;
(ii.) 2§ per cent. of 30s.; (iii.) the perceritage increase im areaif ‘Whe
diaaq er of a circle is doubled ; (iv.) (1752—1256%). ,

, .t ¢ €
¢ 4. Check the accurdcy of the following stategments. You are not
asked to give the correct answer ip each case, but to apply a rough
check and see if the statement is approximately correct. Specify the,
nature of the check you apply, and the kind of error which has been
made, if any. ot ] .
(i.) [The area of a circle 103-inch radiys is about 3000square inches.
(11.) 0301 tons; that is, nearly 68-1 lbs. [ o
(iii.) Af 1s. 23d. per square yard, the cost of pairting a wall 36§ fee}
long and 93 feet bivh wotild be, roughly, £7. .

(iv.) The square root of 0:02 18 approxiniately 0014, « ° .

5. A bath can be filled from the Not-water tap in b ®minstes, and
from the cold-water tap in 3 minutes,cvhile it pan be emptied by the
waste-pipe in 7% minutes. How long will it take to fill the bagh (i.) if
both the hat- and cold-water taps are turned on and the waste-pipe
blocked ; (ii.) if both taps are on and the waste-pipe is left open?

6. Draw a graph from which one may ‘obtain the amount of £100
at 2 ]'?er cent. compound interest for any nuntber of years up to 5.

cat general inference ca1 be made fronr ¢his graph ?
.. How would it be modified if the intcrest were added (i.) half-yearly,
(1i.) evecy three months, (iii ) cofitinually ?

Can the amonnt of other sums at the same rate per cent. and for
the same fime be obtained from Yyour graph? If so, explain how,
and read off the amount of £25¢ for-3 years'at 24 per cent. compound

/

interest, @
)

7. The capital of a tradijng coricera ¢pnsisted of 4000 shares of £95

eath and 300Qishares of £25 each. Ir sharipg profits, 5 per cent. on

<amount of each share is frs{ allotted,, and I:ﬁe remainder, if any, is
divitied eqtally among the shareh§lders. In a certain year the profits
were £36,894. How much would be received by the holder of (a) 20
shares at £95; (b) 100 shares at £2&7 What percegtige does each
receive on his money(?

“ o
8. How much tea &t 15, 6d. per 1b. must be mixed with 3 Ibs. of tea
«at 10d. per 1b. to make a mixtyre worth 1s. 34. ﬁer 1b, 1 If the merchant
charge 1s. 4d. per 1b. on the mixture, what js his profit per cent, ? o,

9." A set of circular Lrass weights are to be 4” diameter and $o have
aslqt 3 wide and 2}” deep eut out. Assume 1 cubic inch of brass
weighs 0:99 1h,, and determirfe approximate’y the thickness of the 1.1k,
2-1b,; and 5-1b. weights ; )
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Juge® 1912.

1. The table gi.ves the number of inches annual rainfall 1egistered
at the Reyal Obsgrvatory duriag the last 50 years. ,

e S 2 _— ] _

*Year. Tuches. chr. Inches. [Year. Inches. l Year. Inches. | Year. I.clmﬂ
vy | I .

e — e L

1861, 20-45 | 1871 2280 (9188® 2572 | 1891 2504 | 1901 20"29'
1862 2632 | 1872 3002 | 1882 25-18 | 1892 22:31 | 1902 19-34
1863 1966 | 873 23:36°| 1883 21°91 | 1893 20°12 | 1903 3554
| 4864 16-38 | 1872 19-95 | 1884 1805 | 1894 2689 | 19¢4 20-22
| 1866 2870 | 1876 27°97 L 1885 24-00 | 1895 1973 | 1905 e 23:02
L1866 3072 | K876 #2410 | 1886 24'21 | 189G- 22:42 | 1906 24-74
|1867 28-46 | 1877 27°28 | 1887 19'86 | 1897 2213 | 1907 22:25
;1868 25715 | 1878 2898 | 1888 *27°51 | d898 1885 | 1908 2378
| 1869 £4-Q2 | 1879 31-30 | 1889 23-28 | 1899 2233 | 1909 2571
|*1870 .18-5.5«. 1880 2968 | 1890 2186 | 1900 22:31 | 1910 2806

JEVURSS GO (VO O S U N

L4 - .
Find the aVerage annual rainfall during the last period of 10 years
and during the wholg period of 50 years. Illustrate your'results and
the given numbera grapﬁically, carefully,specilying the scales you use.
2. The figurcs given refer to the coal production éf 1909. Com-
plete the table.

** . L ] . L4
itod Tnited . .
K}ljxgdom. * gt:tms. (m"many.
. F. - hd »? -
- »
Tgtal output in yops 27| 283,724,000 | 441,432%000 | 146,397,000
Tdtal number of employees . 992,330 666,560 613,22Q
Average price per ton at pit’'s | @ ° . )
mouth . 0 T 83034 Bs. 73d. | ° 10s. 24d>
Average output per employee | * - o
Cash value of total ofttput a® a . LIRS ..
, pit's mouth e . ’ i

X 2 e e e

In the same ygar the Wnited Kingdom ‘ex&ﬁﬁ:ed 86,037,000 tons;
what. percenlng; was this of tl-tgotal output ? omotives &n railways
conswmed 12,273,800 tons ; What peraentage was this of the tota

-3; A sovereigm is sgu’va.lent to' 1000 mils’ How mahy mils are
g}\gi'\rﬁ\lent to (i.) a aRilling, (ii.) a farthing? Express in mils the yalue

82, 7, 2id.  Find, preferably by approximate methods, thé vost
of § tona 12 cwt, 1 g 7 1b. at 276 83d. per ton, Co
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4. A grocer buys tea at 2s. 23d.,per 1b. He makes 125 one-pound
packets, each containing 153 oz. tea, gnd sells them at 2s. 6d. each. If
the paper and string cost 4s. 8d., what is his total profit? What is
his profit per cent. ? R

If he can and does put 11, of ted into a packot, what must he
charge for each in ordet to make the samne proft pei'cent.? ¢ .

5. A muwn pays 8. in the £1 on his debts and I get £8. What
did 'heowe me ? " !

* Questions of this standard form may be solvad by the Unitary
method. Discuss and explain the method, anaking references to the
given example where necessary. State ]%he question as a simple pro-
portion and give an alternative solution, « :

Consider the following question: A rope stietches 1 cm. when
loaded with 10 kilograms; how much would it stretch i¥ loaded with
10° kilos ?, Explain why n this case the Unitaty me.hod fails. Con-
struct two more examples in staydard form to which the Unitar
method would not apply, und explain why the method fails in ‘eac
case. !

6. If £4570 Caledonian Stock payng a dividend of o1 per cent.
be sold at 153 and the proceeds invested in Queensland 33 per cent.
Stock at 1073, find approximately the change of income. . Brokgrage 3.

1. .y 1919
7. Simplify— (i) 9935 " ‘
‘ (i) ZE=Fof 1% 23
. dof 3344 33"
. (iii.) 280 yards x 32 square yards x 84 1b.

05 ton x }0 minutes x 12 inches x § mile’

In (iii.jwuse tiie properties of ratios and interpret the final result.
8. Find the c\st of discounting pn Aprit 4th, 1912, a bill of £580

maturing June 21st, 1912, (Mercantile discount at‘the rate of 8% er
ceat. per annum.)

" SCOITISH CHARTEEED ACCOUNTANTS.

. -
INTERMEDIATE ARITHMETIO."
+ © December 1810. :
e

1. An Indian officer whose annual pay .wa$ estimated in rug:ms
lost £145, 51 10d. in one year by a fali in the walue of the rupee from.
1s. 10{;‘-{. to 1s. 73d. What was iis salary in mpe{.s? FY ST
2. Multiply by contracted.method 866'2i!4 by 17:98 to one-decimndl
8. Divide by contracted method 1 by 3-14159265 to five decimals 4
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4. If T lepd a dum of money {o a friend at 43 per cent. simple
interest and he returns me £87¢, 124 6d. at the end of 4 years, What
. is the amount of the loan ? o )
5. It a property is divided into 4 shares in the ratio of §: 3: 4} : 5},
and the third shaye is £789, 5" 3d , what is the totsl value ?

6.0 Wit will Pe regived for a bill of £30 diawn on 15th May
ate 3 months and discounted on 3rd June at 3} per cent.? Alloxv days
of grace. LY » .

7. A man exchem?geq @5 horses for 700 sheep. If 125 horses Me
worth cows, and 750 uheef) warth 120 cows, find his gain per eent,.
. 8 erson bought £187,°10s. of Bank Stock at 243§ and received
half-yeariy dividends of £¥, 17s. 6d. and £6, 15s. What annual rate
e cent. of inteflestthad he for his money invested ? .
9. Find the interest gained in the fourth year if £1000 is invested
at 5 per cent. corspoulld nterest.
« 10. A man walking beside a rajlway at the rate of 3% Eilometres
per our meets a train 154 metres'long witich completely passes him
10y 30 secdnd:,.what is the peed of the train in kilometres per hour?
» .

» Juhe 1911. .

1. I § of the agricultural land of a district is arable,»7 pasture,
and % of the remginderswoodland, and the remaining 1800 acies are
common land, find’ the rfumber of acres In the whole and the size of
each kind of land. ° *

2. Multiply 8456 hy23:1783 by the gontracted method comrect to
one decimal. *

3. Divide ‘0001 by 3141'592654 lyy the gontracted methods corrept
to 10 decimals,

4. Find by practice or otherwise the value of 3873 acrea’of turnips
at £21, 18s. per acre, and she weight of the turnips al 4 tons 12} cwts.
pereacré. - »

5. A tradesman bouﬁht a quszltity of tea and sold it at 2s. per 1b2,
q(iln]ilngbssgv per cent. If hisstptal gain whs £14, what weight of tea
1 e ‘e . v .

6. Fi‘gi the ordinary diséoitftt on a bill for*£500 drawn JOth March
f:;r 3 months and dislounted on 5th April at 3} per cent. Allow days
of grace.

%. Find tb&oompouad-inteieet on £1350 fof 1} years at 2} per
cent., interest being added Walf-yearly. -5,

A man sells out £1236 »f 2% per ctat. Sibckmt 109 &nd invests

1 the 4 per cents, 4t 140, Find the change in his income. '

o £1000 was' dividdd petween A, B, and C g:dtlhat B had § of A’
share and O § of B's share Find the share of &ach.

A0 Having given, thay a metre is e%ﬁo 39°3708 inches, figd in

tlnﬂwm hout the speed pf a fiain Widdh tukes 313 steonds to go
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Decembér‘ 1911,

1. A person has § of a propecty worth £4500. He sells } of his *
share to A and %.of 2 of the remainder to B What fraction of the
whole _roFerty has he,left, and what 1s it wqrth? f «

2. llﬂ tiply by contracted method 567723 ‘vy 9:845 correct to one
deckngl. . “

s 3. Divide by contracted method 7-325 by u$3¢ correct to four
decynals. reee

t. Calculate, by practice or othefwisd, correct to a penny the cost
of 92 tons 7 cwts. 3 qrs. 14 1bs. @ £1, 12s. 7d. per ton. )

5. One pound of tea and four A)ounds of sugyr ast 2s. 6d., but if
sugar werl to rise 50 per cent. and tea 10 per cent. thgy would tost
3s. 1d.;"find the cost o} tea and of sugar Der Fb.,

6. Totwhat does £1890, 16s. amount in 2 year$ at 5 per cent.,

d interest added Lalf-yearly ¥ ‘
compound 1n y ]

7. A bill was drawn on 13th March 1906 for £325, 105, at.9 months
and discounted 23rd July same year. Find the disca'wpt at 33 per
cent. per annum. Allow days of grace. ¢ .
« 8. Divide £682, 10s. into 4 parts’ sheh tltut the third is bhalf as
much again as the fourth, the second half as much again as th: third,
and the first half as much again as the second, Find thervalue of the
first part. ‘ . ¢

9. A person finds that if he invests his mouey in 3 per cents. at 95
his income will be greiter by £2 than if he inVests it in 3} per cents,
at 114% find the sum invest-&. . ‘e

« 10. A gallon of water weighg 10 lbs and a litre of water 1 kilo-
gfam. Having given that 1 litre=1'76 pints, express 1 1b. as the
decimal of 1 kilogram.

*June 1912,
‘e

t [
" 1. What flaction is that from which if § of 3—;-;& be taken and the
« ¢ €. ¢

3 . ¢ % * .
remainder divided by ldGé the result is % ? ¢

2. Multiply 5678125 by 30125 coteect to 1 decimad, ™

3. Divide 9-6134% by 768-26123 corregt to 4 decimals, .

4. By yractice, or ¢therwise find correct to thé nearest penny th
«Wividend on £1437, 15s. at 8s,54d. in £Y.

b. The wages of a man working 8 hours @ day are 3ls, 6d. g
week: If a woman works 10 hoursea day apd 3 women do in™
hour as much as 2 men, what should a woman’s weekly wage be?

@ At the pit mouth coal gosts 12s, per ton,‘freight adds 37}
cent. to the value, and the retailer takes a‘profit of 8% per cent. onﬁ;
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L] . »
total outlay. What s the retail prige of the coal, and how much Jber
cent above 1ts price at the pit moyth ?

7. Find coirect %o the nearest pgnny the difference between the
ordmary and true discounts on £125, 8; 6d. for 6 months at 3} per
cent per annum o N . ’

§. DivMe £954,%s. between A, B, and C so ?hat A’s share may be
3 ok B’s share, and B's 3¢ of C’s shate. Find Bs share .

9. What ought*tcalye the price of £100 Bayk Stock, which j.ay%&

dividend of 103 7per oent , ;1.1 order that 1t may yield 4 per cent on the
money pveste v 9 .
« 10. A tavein keeper mived 200 litres of wine at GO centimes per
Iitre, 150 ltres af, 80 centuaes, and 80 hitres at 90 centumes, What
18 aghtre of the mikture worth? Eipress this in British money.
(25 t’rancs=£1’) . . -

. December* 1912, ,
1. Simphfy .
hd %) »

1 ¥i62x 26— 0017
032x 015

S
X2
| =t
()

- k]

|
|

E

»
L]

o=

bl
$72

2. Multiply, by The coatiacted method, 537 84 by 9 256 correct to
the unit’s place, . »

3. Divide, by the copjracted method, 2516 by 8479 comget vo
3 decimal places. >

4. Find, by practice or otherwse, the value of 18 tons 12 ew} 2 qr}
14 1b, at £7, 12s. per ton

5. If 10 eggs are bought for a shilling, how many ntust be sold for
£1, 25 6d. to y11d a profit of 12} per cqnt ? 2

6.0 A sum of ma®y put out at compound interest amounts in two
years to £1760, 8s. 4d., and 1n three ygars to £1830, 16s 8d. lind the»
rate of interest and the originalssufn mvested .

7. Find the bankerpegiscourft,on a bill of £573, @s. 8d, dated
4th March at 4 monthé, and ;discqunted B1d May at 5 per cgnt.
Assummg the banker pays b per cent. for bis money, what profit does
he méke

8. Eight tona%of coal are divifed between four families. The first
consgis of 8 personsgthe secund of 8 persons,the®hud of 5 percons,
and the fourth of 9 persons flach perdon gab the sametamount
What did each family receive ¢ * {Anawergdn tons and cwts )

A man invests £4875 jn a 34 per cent. stock at 95, and sells out
at 103}, He 1mnvests the proceeds $n & 4 per ¢ent? stock at 108. What
1s the new income? ‘

10, Express 5 francs per metre in termmof pence per yard, assifin.
ng that £% is equivalent to 25 frans, and 1 metre to 30-37 inches.
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‘ .
L}

INTERMEDIATE —ANNUITIES,

The following are some of the qu‘estions set en recent years.

.

.

1. Deduce a formyla for the anmtount at«bmpq'ind intgrest of an
annuity certain of £1 payable yeurly for n°yedrs. Define carefully the
nothitibn you employ. . P ‘
%> 2. Find the value it 5 per cent. int¥rest df'a perpetuity of £40
payable in advance. o 4 ¢

3. Deduce a formula for finding thk: present value of an annuity
to continue for a certain number of years,allowing compound interest.
Define cayefully the notation employed. « © ‘

4. What at simple interest is the amount of an annuity of £46 for
8 years at 5 per cent.? What would be the a.mg-un{; of this same
annuity at compound interest ?

5. Find the amount of an anntity of £60 for 6 years with inferefg
and instalments payable half-yearly, the nominal rafe ef interest
being 5 per cent. Assume (1:025)'2 =1°34489. «o ¢
.. 6. What at compound interest isgthe present value of afl annuity,
of £40 for 8 years at 5 per cent. 7 Assume (1'b5)*=1-4774.

7. For,the amount of an annuity of £1 payable ye4rly the general
formula is S=(Lt?u. Explain the notation? Transf'orm the above

L
into a formula which will give the number of,years the annuity has to
run, v'hen the amount and the rate of interest are given.

. L}
FINAL :—ACTUARIAL SCIENCE.
The follswing are some «f the questions set 'h% fecent years. ’

e .
¢ 1. What sum at 4 per cent. interest pagable half-yearly will in
2 y£e:la.rs amount to £1000 after aft}o:ving or an income tax of lsa
in £1. » ¢ . . « B \
«2. Find approximately in how nwny yﬁ 25, 64. will become £F
if interest is compounded yearly at 4 per cent. o X
3. Find the amount of an annuity of £25 for 8 years at 5 per-cent/’y;
simple interest. .« . > o
4. Find the effttive rate which corrgsponds to a nominal rate, ':-
5 per cerft. convertibde quarterly.
5. Explain the differenge getweﬁﬁ commercial discount and ¥
discount, and give a formula for trye discouwt, (1) at simple intere
{2) at compound intetest. . ‘., \
. Show that the true discount on 1 due n years henece intere
at 7 is equal in value to an.annuity of < to rurf for n years, and ahoff
by reasoning the correctness of the resulf.

8
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7. A berrower pays £633,,12s. in settlement of principal and
interest on a loan for 8 years af 4 per cent. simple interest.
(a) What,wa8 the sum advanced-?
(b) How much more would the debtor have to repay if the interest
had been compsunded yearly ?, v
. ¢8. Mow wofld ye! construct and verify tables of amounts and
spresent values of annuities certain ? ,

9. Show t®atethe valud of an annuity gertain payable ot thges a
year is equal-to the value of an annuity payable yearly multiphed by
the gffective rate and divided bfy' the corresponding nominal rate.

10. Find the amount ahd from it the present value of an annuity
certaine of £100 for 5 yéars payable half-yearly, the nominal rate of
interest being 6 ptr cent.

1

A
» (1O3F=T16027. ;g =0THA.

o 11. Find the effective rate sorrespopding to a mominal rate of
4 per ¢ent. payable quargerly.
» 12, T@ghat sum will £60 accurpulate in 4 years at 4} per cent.
payabte hall-yearly ? Give the answer correct to 3 places.

13. Give two formul® fdr%he value of a deferred annuity in tesms
of angimmediate annuity, and show how these are arrived at.

{2. Haw would you construct and verify (a) a tuble showing the
amount to whigh °€1°will accumulate, in any number of years, and
(b) a table showing tlie present value of £1 due at the end of any
number of years? " °®

15. What is thcsvalue at 5 perscent. compound interest of a
perpetuity of £10 payable in advance?

16. Find in how many years a sum of money will doub itseff at
compbund interest. Given log, 2="69. . .

17. A 5 per cent. Stock redeémable in 10 yearsat paf 1s purchased
at 105. How nguch refjnires #» be set aside ea¢h year out of the
dividend to prdvide for the loss on red®mption? Given am="7'723

18. Given v»*=-267000, aad *(144)°=2'411714, Find +* and
(1 +2‘° correct to 3 gecimale. o 2 ? .

19. What is the@lue, corfect to 3 degimals, at 4 per cent. com-
‘pound interest of sanm annulty cBrtain of .iloo for 4 years, dtferred

years ;, when would the first instalment be payable? Given v="9615.

20. Whatgéum. would: require to have been invested 4 years
, fo produee £1000 now, igterest being accumulated at 4 per cent. half-
yearlf', allowing®or deduction of incomg tdx @ ls. 2d. peg £1, | .

21, What is the value a#® per cent. interest of an anguiby, certajn
of £60 for 10 years deferred 7 years?® . _ L
® 22 Find the annpity whidh will repay adoan of £1000 1.8 yesrs
&t & per cent. interes
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COMMYFRCIAL ARITHMETIO.
1909.

1. Find correct to 3 decimal places the vaiu s o1 :—
(1i.) 2469251 x -008729.2
(1) 467°92---387.
(i1i.) 34625 x 3-2164-73-296. . ) '

2. Decimalise £5, 13s. 8%J., and mnultiply.the result by 6938 correct
to 3 decim# places, and finally express this grodu t as pounds,
shiilinyus, and pence.

3. Find the difference in fiancs and centimes hetween 8000 dolia.s
and 70,000 marks, 1f 485 dollars - £1, 25 frarfes 21 centimes £1, and
20 marks 51 pfennige=£1. 1 franc="100 centimes, 1 ‘mark=100
pfenmfe. ‘ «

4. If the rate of exchange between (lermany and Britain be 20°52
marks for £1; make a table showing in three columns the values in
marks and pfennige of 1,2, 3 up to 9 £5; 1, &, 3ap to 9 shillings;
and 1, 2, 3 up to 9 pence; then use this table to write down the
values of £697 15s. 6d. and £84, 18s. 9d. in marks. nd pfennige.

5. Find the equivalent of an interest of 134. per £1 per month
in terms of centimes pet 20 franc piece per week. What rate per cent.
per 4nnum is this? (Take £1=25 22 francs, 1 month - 4 weeks, and
1 year =12 months.

6. A mofcy-lender regularly advances to an old age pensioner
2s. 6d. two days befdre his pension of 5s. per week is due. hen the
pensioner, who is an old soldie -, receives his soldier’s pension, at the
end of every 28 duys, he pays the mongy-lender10s. 3d., thus paying
3d. far the accommodation he'has received in that time. How much
per cent, pef annum ‘does the money-lender reoeixe for his advances ?
(1 year ~365 daysv) - O

7. Two merchants, A and B, have run accounts with one another.
A owes B £150, and B owes A £60. If Loth parties agree_to allow
the same rate of discount off their réspective accourl.s, to whose
advantage alone is thfs arrangement? Ilkastrate pour answer by
taking a 57, ‘discount. &Vhat ‘would thg discount be if in settling
A has to pay B £76, 10s. only ? «

8. A loan of £200 to a merchant iscto be répaid by half-yearly.,

instalments of £40, the fitst to begin si* monthsafter the advance is
made. Jf interest is calculated at 5% per annum, on the respective
out.stan‘aing balances of the loan, what is his indebtedness to the
nearest penny after having paid the fifth instalment ? *
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9. If the rate of exchange 1p London on Paiis be 25 23 francs for
£1, and the rate of binkeis’ discount 1n London be 21% per annum
for a three months’ 1nll, what debt can a London merchant discharge
1 Paus who' holds a thre« months’ bill for £600 !

10." By investing,in the 23% Consols at the pre ent price you can
objunae returr® of 3% per annum on your investment find (1) the
.Eresent rice of the 25% Consols, and (2) how much stock gan le

oughtd )or £i000, (Inciude broherage at 3% as part df money
mnveste .o®

11. A tradcsman salls gn eyticle for £25 so as to obtain agam of
15% on the selling price. *What 1s the cost price of this article, and
what gain per cent does he make on this cost price ?

12. A shuhdtder 1in an industrial companv 1eceives a half-yearly
final dividend at the rata of 4% per annum, which, with .ncome tax
at 1s 1n the £1 deducted, amounts to £46, 11s If the shares are
£1 shares, how many of them dogs he hold ?

» 13. The duty on an article was redaced fiom 6d to 4d, but the
.consunipteon of that cdbmmodity increased by 20% What 1s the
decregse Pof cent 1n the reverue derived from thistax  What 1ncrease
per cent, in the conspmpticn would have left the revenue unchanged ?
ég. Half;crown shares ;n a mming company can be bought for
6s , 1f the dividends paid during the year amount %o 7d a share,
what rate per cent 1xthis? What rate per cent per annum does an
mvestor receive’ who bought these shtres at that price, viz 6s 6d ¢
(Neglect brokerage ) »
[ ° 2

1910.

1., Find the value of any three of the following-—
(1) 756 x89 24 correct.to 3 decimal places
(1) 35618—8L79 correct tp 3 decimal plytes.
. (1) (1.68)' correct to 6 decim 3l places.
(1v) (32 157432) . »

2. Taking 4 dollars 86 «cefts and 25 francs 18 cenjimes as each
equivalent to £1, cgmgtruct § gable showing the: valtie of 1 up to 9
dollars in terms of fsncs and® cenfimes. *Use this table 1n finding 18e
equivalénts of 986 9dollars 75 cent§ and 785 dollars 25 cents 1n terms of
francs and centimes

3. The following sums o money have to be added together —

. £4639, £3874, £2956, £3348, and £5396.. Oxfe clerk obtains a total
£360 less and another £180Q more than the wue total. What makes
ou suspect that these errord dre due tq tr insposition of two consecutive
j:.g;ts in writing down the separate items before adding? And mmwhat
ma has the transpapition oceurred in the above two cases 1w drder to
produce those eryora .

4. Find the amlotnt gt compound interest of £50, 7s. 6d.“far 10

yeats ab 2§ per cent. per m, the interest bemng added on yearly.



340 COMMERCIAL ARJTHMETIC

.5. Compare the rates of interest yielded by investments in the
following Stocks at the quoted prices (neglecting brokerage through-
out) : Consols 2} per cent. at 811§ ; German 3 per cents, at 84} ; and
French 3 per cents. at 973. Give your percentages in each case as a
whole number and tkiee places of aecilpa.ls in order to facilitate com-
parison, and then place them 1u order. e «

6. If 155 Napoleons (French 20-franc gold pieces) weigh 1 kilo-
gramme,‘and 1869 sovercigus weigh 40 lbs. Troy, hav~ n.any sovereigns
contain the same amount of gold as 155 Napgleons” (1 kilogramme
=15,402 gramns, 1 1b. Troy=>5760 graies ; the [{apoleon is y%; fine, and
the sovereign 18 13 fine.)

7. A person arranges to receive an advancz of £50 on the st day
of each month from January to June inclusive. On June 30th he pays
off the loans with 1nterest on them at 6 per cent. per annam. hat
does the settling payment amount to ? T

8. An investor puts } of his capital in an undertaking yielding
10 per cent. per annum, %‘of Gus capital in debentures yielding 4 per
cent. per annum, and the remainder in preference shares yielding
6 per cent. per annum. His entife incorhe from these in¥éstments is
£760 ; what 15 the average rate of intere t *hat he is receiving on his
capital, and what 13 the amount of this capital ? .

9. When -the railway faie between two places was reduced by
20 per cent. the number of passengers increases by 30 per cent. in the

ear and amounted to 2,600,006. What was the number of passengers
Kefore the reduction wasmade? And if the original fare was 5d., what
1.1liﬂ'erenc..; does the change make in the earnings of the company for
the year '

0. The rate of exchanpe between London and Paris was 2518
francs per £1, between Berlin and Paris 8250 marks per 100 francs,
and between Berlih and London 20°47 marks per £1. hat would it
cost a London merthant to discharge p debt of 3000 marks in Berlin
(1) by remitting direct to Be:lia, and (2) by remitting through Paris ?

’11. An industrial company has an issued capital of 360,000 5 per
cent cumulat*ve preference shares of £1 each, fully paid, and 360,000
ordinary shares‘of £1 each, also fully paid. «Bhe dividends on the

refer: nce shares are paid quarteily, and on th¢ ordinary shares an -
interim dividend of 6d. per share was paid at the ehd of the half-year,
and a final dividend of 9d. dper share at the end of the year, After
paymng these dividends and placing to “Genaral Reserve £15,000, to
Capiti]l Reserve £2000Q, and to Income Tax Reserve £750, anlm.iuwe of
£11,380, 7s.'11d. is carrfud forward to tha-next year's acconnt. What
nfust the net profits for the year’s trading have been if a balance of
£5357, 0s. 24. was brought forward from the pre¥ious year 7 Give alyn
the raté per cent. per anhum received by the ordinary sharcholder. *

12, Find the interest on £735 for 81 dayp at 3} per ceént pe
annum. * . ;

13. A merchant marks his goods at 25 per vent, abbve cost: prite,
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a - .
but allows his cutomers 10 per gent. discount off thejr bills for cash.
What percentage of profit does this give him on the cost price?’

14. A personrholds 400 £1"shares in a refreshment catering com-
pany which pays two half-yearly drvidends—an interim dividend at the
rate of 25 per.cent.,per annum, and a final di-ddénd at the rate of
40,perxent. pef annyM—from both of whicl®income tax at the rate of
s. 2d. in the £1 has to be deducted. He also holds 600 £1 shares in
a mining company gwhich phys quarterly diyidends of 1s. 3d. per share,
free of income tax. What is his entire income free of income “tax?
Andg, if the catering conipany’s shares are quoted at £6 and the Inining
shares at £1}, what rale ‘ber cent. per annum does his net income
(s.e.-after paying income tax on the dividends of the former) form of
the amount whick these shares would realise at the above,prices ?

» " 1911.

o 1. Find the value of"any threk of thedollowing :—
, ° g}) 3-58067 x 289-3785 correct to 3 decimal figures.
» (1) 17765489 26-493876 correct to 3 significant, figures.
N8 » B .
iii.), ¥~ correct to 3 decimal figures.
o (k). N gu
(iv) (1'0‘6)3"’ correct to 6 decimal figures.

2. ¥ind the differbnce in £ s d between 125,000 francs and
75,000 marks, when £1=- 25°27 francs and £1 =2047 marks.

3. The highest pige of the 2§ per 2ent. Consols in 1896 was 1133,
and in 1911 the price of the 24 per cent. Consols is 80f; what rate
per cent. per annum of interest 18 yielded, by investing at these prices
respeetiveij? w . .

4. Find a multiplier for coliverting £s per acre into marks per
hectare, and use it in firding thg eguivalent in marks per hectare of
£6, 10s. per acre, and the equivalent of 425 marks per hectare in terms
of £s per acre. (1 hebtare=2-47lwacres and £1=2046 marks,) "

6. A person on the 27th*July applied’ for 1500 6 per: cent. Cumu-
lative Preference shards of a public comppny and Svas allotted them qn
August 2nd. By th® termdiof the issue, 2. 6d. per'shaye is yaid on
application, 3s. 64. per share on allotment, 7s. per share on 318t August,
and the balance of 7s. per share on the 30th September. Find the first
nalf-yearly dividend which he receives on 31st, December, the interest

* being calculateddrom th@dates of payment, of the instalments.

. -8, By eellingan article fzy £12 s mdnnfacPurer gains one and a-hal
_Wimes as much as he wonld have lostdhad he sold. it for £10. Find -
,fi):t’he cost price of thatearticle ; (2) the gain per cent. made by, selling.
it at the former pric®; and (3) the loss per cent. sustained by selling
it '8t the latter price; s~ e @
. . 7. What sumn of monay would earr? as interest 1s. 6d. per day at

3§ pér tent. per annum{  © 7 s ‘
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8. A German manufacturer sells an article for 65 ..arks, which
yields him a profit of 84 per cent. on his outlay. If he conld at least
double his sales, the cost of manufacture would be reduced by 5 per
cent. ; at what ipriqe now could he afford to sell the article so as to
make a profit of 10 pet’ cent. on his outlyy ¢ . <

9. A money-lender advinces to a client £5 on ke 1st'of each f.onth, |
agreeing tp accept Interest on his loans at the rate of 8 per cent. per
annuzp. hat ouﬁht he te receive at the ‘end of t¥e year from his
chient 1n complete discharge of the loans ? «

10. Yaking 25 francs 26 centimes ané 20amafks 47 pfennige as each
equivalent to £1, construct a table showinz the value of 1 up to 9
marks in terms of francs and centimes. Use this table in findmng
the equivalents of 5786 marks 75 pfennige and 4029 nfhrks 25 pfennige.
1n terms ofcfrancs and, centimes, . .

11. An interest of 3 farthings per week on 30s. §s eqrivalent to an
interest of how many centimes on 20, francs per month? From this
answer obtain the rate per cerft. per annum, P

12. Two merchants run contra accounts with one anotherpagreeing
to allow each other the same rate of discéunt off their accéulits at the
end of the year. At the end of the year A owes B for goods priced
at £200, and B owes A for goods priced at £60, Whici of the two
merchants betefits by this ariangement about discount? and what
rate of discount must have been agreed upon if the year's accounts
are settled by A paying B £119% .

13. A New York merchant owes 30,000 marks in Berlin, the
exchangecat New York on Berlin being 95 dallars for 400 marks,
and on London 4:86 dollars for £1 sterling. If the exchange at
London ox Berlin is 20-47 warks per £1, will it be better for the
merchant to, remit, direct from New York or through Londons and
what differenct wall it make ? '

14. In a South African gold mirming compagy the yearly dividends
on a £1 share amount to 1l%, and in a Westraliun gold mining
company they amount to 6s. on the £1 ¢hare. When the price of the
former is quoted at £2f and ‘the price pfcthe latter at £1}}, find in
each case the rate per cent. per annum obtainefl by an investor who
buys atthese pricts and obtains thesq,divifends, ¢ )

v

g 1912,

. 1. Find the values of:—
(i.) 2:15—-005768 corrétt to 3 decimal places,
‘(ii.) 32:6784 x “08769 cotrect to £ decithialplaces.
(iii.) (1-07)® correct to 4 decimal places,, .
2 i‘ind a multiplier for couverting gran;.m&t per tonna into Jwie,
per ton, and use it 1n finding the equi\calent in dwis. ger ton of 26
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‘grammes ber tonre, and the equivalent of 18 dwts. per ton in terms
of granfines per tonne. . .

(1 tonne or metric tor=1000 kilogrammes=1,000,000 grammes ;
1 ton=2000 1bs., 1 1b.=7000grains, and 1 gramme= 15'43235 grains,
1 dwt. =24 grains.) ,

. Calcijate the Mint par of exchangg belween London and Paris,

*and between Pa¥is 'and Berlin; the weight of a govereign being
123'27447 grains and 1Aths fine, of a 20-franc gold piece §9-561 grains
g.!:dh ﬁf,it.hg firfe? and Of a 20-mark gold piece 12291795 gins and

ths fine, ’

* 4. What sum of minej’® will earn in 3 years at 5 per cent. per
annum £37, 7s. 3d. more at Compound interest (calculated yearly) than
it Will at Sempde interest for that period at the same rate ? »

5. ‘If the present price of the 2% per cent. Consolé® is 78,3 and the
dividends gn them were paid free from the deduction df income tax.
at 1s. 2d. in the £1, what difference would this concesslon make in the

, net income of an irvestor who spent.£7048, 2s. 6d. in the purchase of
Corsolg at that price and paid a brokerage of } per cent.? Also
calculate the rise in Coreols wkich would just neutralise the effect
of this remission of incqome tax.

6. In dealing with the-addition of sums of money an errcr occa-
sionally ‘arises from making the last two digits of a number of £'s
in a sam of mpney become shillings and pence respectively. What
test would jou apply to ascertain if the error in the total is due
to that cause, and if an error from that cause has reduced the total |
by £5332, 11s. 6d., what is the sum of money which has been so
treated ? ‘" " © . ®
. 7. A merchant who allows 15. per cent. discount for cash on his
listed prices and wishes to make 25 per cent. Eroﬁt on hls ownt outlay,
buys an article which costs him £680. At what price should he put
this article in his prijge list ? - i

- 8. A deslr in house property buys a leaseilold house in a London
subarb for £150: he spends £100 in converting it into 3 flats, for
which he gets 7s, 155, af 10s. a week respectively. Allowing per

. year £8 for repairs, &c., £16 for local rates, £15 for ground reut, and

£5 for redemption Yund g0 provide for capital outlay, what percentage
0es Hie make R his invéstmeutt if all 3 flats are constantly let§

©* 9. The Ame¢rican Eafle‘or 10-dollar gold piece weighs 268 grains
and is yths fine, and 934} sovereigns weigh 20 1bs. Troy, the sovereign
being $iths fine. Cg})cu ate how man{. sovereigns contain the same
amourit of god as 1500 Eagles. (1 b, r;yhﬁ';' greins.) o

. 10. One dealer fixes ‘Ke credit,_ price of a motor car he has on sale

at £420 and anathet dealer fixes s credit price of the same car at:

_$405. The:first4ledler allows a discomnfeoff his credit price for cash

- half &s Iarge agoin a8 that sllowsd by'the second dealer off his, and
%- heif. odsh *prises are the sapje. Find-the respeptivi retes: of

Misoount and the cashi‘piicy of gay for both.
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11. If 132 half-crowns weigh 60 oz. Troy, calculate the intrinsic
value of,the silver in one hali-crown at the piesent price of silver,
27%d. per ounce. (Standard silver is $§ths fine.)

12. Thirteen parts by weight of gnld are mixed with seven parts
by weight of silver, and the total weight 18 49 ounces. What 1s the
value of the mixture,“aking the gold and silvep to befworth respec-
tively £4, 45.-114d. and 2s.°33d. per ounce. -~ < -

BANKERS' INSTITUTE OF ‘SCOTLAND -

" FOR ADMISSION AS ASSOCIACES,
* 1909.

a4

1. Add 2} of 33 of 8s. 2d. to 0625 of '£6, 13s. 4d. and expres¢' the
sum as the decimal of £2, 0s. 9d. S .

O I . .

2. Simplify 48:358 $ 241446 54 find the square of the result.’

9:82—-1'97 . @

8. In a bank the interest on ‘overdrafts is applied dnnually to the
principal. At the end of 3 years a certain ovewdraft amounted to
£1041, 172 3d. What sum wag onginally adwgnced supposing the
interest to have been adued yearly at 5 per cent, ?

4. Howmnuch must be inyested én a company paying 3z per cent.
whose £5 shares (£4 only being paid up) are quoted at £5, 10¢. so
as to obtain 4 dividend of £6. What must be paid by the owner of
the shares if the renfgining £1 per shaip is called up ?

5. The Deposit Receipt rate on 1st January 1906 was 47. Ow
16th*“January 1t fell to 319 ; on 23rd Japuary to"2}% ; on 5th March
to 2%; on I9tk March to 13%; and on 28th May to 1%, at which it
continued till the'end' of the year. What was tlke average rate during
the yean? Caleulute to tlre ‘nearest, pefiuy the:interest due on a
Deposit Receipt for £500 for the whole year. !

6. A London merchant wishes to pay a debt of 6400 frapcs to a’
merchant 1n Paris when, the course of exthange is quoted at 25'40 in
London and 2545 in Paris. Calculate to the nearest ¢venny the gain
to the former'merchant if instead of remji*ing he be drawn upon by
the' ]attel‘. G

7. An investor holding £4205 of 2} qper eenf. Consols caleulates,,
that by selling at 84 and Investing the proceeds ir 5 per cent. railway
debentuges as the current price he will improve his income by.
£63, 1s. 64. What is the price of the debenture stock ?
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°1910. s

4

1. Find by bractice or otherwise the value of 1735 ozs. 13 dwts.
12 grse of gold at £3, 17s. 9d. per oz

2. What i# the djfference,between true and ordinary discount ?
Find the banker’s dXcount on a bill for £250 diawn on 5th April at
4 months and discounted qn 10th Aptil at 3} per cent. per aynum.

3. If 5763 hdleels of cwheat are imported for £1800, 18s, 9d. ~nd an
import duty-of 19% pe? cent. is paid on the purchase money, what is
the amount of duty pald o}y each bushel?

4. A property was destroyed by fire and the owner received fiom
the ismance company” £2760, which was 2 of the amount of the
policy. -The property had heen insured at § of its value, and the
premium Was £66'g4. Find the value of the property and the rate per
cent. of the plemium. :

o D- On starting business A had a capital of £6000. B was admittcd
as a partner 4 months aferwards with a capital of £4000. At the end
of the yejirgthe profits amounted to £2900.  What share of this should
each ¥eceive in proportion to their capitals supposing the rate of gain
before the admissio.. of B wés,a half more than afterwards ? )

& One vompany pays a dividend of 6} per ccnt. on its stock.
Another pays at the rate of 14s. per share on shares of £20 each. An
investor buys tke %tof}: at 4 premium gf 37} per cent., and the shares
at a discount of £1, 15s. per share. Compare the rates of interest
which these investin®nts yield.

7. The exchange Lttween sLondonund Parig is 255 frands for £1;
between Paris and Amsterdam 117 francs for 55 florins; bletween
Amsterdam and Hamburg 825 florins for 13 marks. What iy the
equivalent in London of 2905 marks in Hamburg ?,

. 1911

o .

1. Simplify (i.) (33§ — 10f)s- (135 +3 of 33 of @4).»

P y(ii.) «Ei?)rabg ‘gﬁg, 10? 5d.‘hs-th%a dectémal or x1uy,

2. If the manwfacturer of an‘hrticle makes a profit of 20 per cent.,
the wholesale dealet a profit of 26 per cent., ané the retail dealer a
profit of 40 gper cent., whatpis the cost of manufacturing an article
retailed at 17 gd L o . ® .

< 8. The Ban¥'discount op 8 bill due 8 meguths hencesis £186, and
the true discounst is £6 less” *Find thg amount of the bill and the rate
per cent, ab.which itewas disqonnted. ,
4. The capital arg erves of a bak emount to £3,000,000, the
ves bein }:{do is sum, If the hank' obtains 4 per cent, for its
Es, what di d can be pajd to the shareholders from the Savenua
ved from the teservéalone :
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5. A life policy for £2000 effected jn 1888 by paynent &f a single
premium of £52, 10s. per cent. becomes a claim in 1910. hat profit
on the transaction is made by the ipsu'rance company which obtains
3} per cent. for its investments, it being given that at this rate of com-
pound mterest money donbles itself in 20"years ? ¢ !

6. An investor boughtt £400 bank stock, &ty 452¢ per cemt., gnd
receivgs half-yearly dividends of £40, less income tax at 1s. 2d. in }1.’.
Whay, ratd per cent. per annum had he for Liis mongy irvestud ?

7. Bills on Paris are bought 1n London for f,250,.103. at the rate of
25 30 ftancs per £1. They are remittad to«Vidnna and are negotiated
there at the rate of 178 francs for 100 floriis. What sum is obtained
for them ? . .

Had billaon Vienna been hought in London at¢the rate of 1415
florins per £1, how ,much more or less would the holder in Vienna
have received ? g

1912.

. .

1. Find the value of—

. 2% of 4s. 7d.+°23 of 7s. 6d 4001 of 130f 1a. 84. 3
and reduce the result to a decimal of £0, 18s. 9d. .

2. What is meant by tlie Highest Common Factor and “Lenst
Conunon Multiple of two numbers? Show thet she product of two
numbers is equal to the product of their H.C.F.tand £.0.M. What i1
the L C.M. of 5698 and 6105 ? .

8. A dankrupt’s debts amount to £5430, 66, and the dividend is
redyced from 3s. to 2s.‘4d. 1n the £1 by the adwmission of a claim to a
preferableranking. Find tke amount of such claim.

4. A cargo was bought for £10,282 Baynble 12 months henas, and
was immedidtely gold agamn for £10,712 payable 8 months hence.
What was the gain ger cent. on the vglue of the purchase money, the
ratg of discount being 6 per ceut. ? <. T

95. The gross rental of an estase is £2437; 10s., and deductions
arising from ates and taxes at 3s. in £1,aud from interest on a bond
of £2600 amount to 19 Eer gent. of this rentak® What is the rate of
interest paid on the bond ¥ P : ‘

8. The capital of a company consists of £1,100,000 in 4} per cent.
debenture stock, the same amount in 6 per cent. preference ghares, and
the same amount in qedinary shares, "If tire net proffis of a {e&r’l
trading are £209,000, calculate the amoufkt per c¢nt. available for
djvidend on the ordinary sharés, after praviding forréa debentur¥ snd
51'2553;83% charges, placing £46,000 to reserve and ‘tarrying forwdad

il < C oL s

7. When bills on Neiv Orleans are &t a.discount of 5 per cent,, 108
what sum in dollars must a Manchester cotton hrpker dtaw g bitl of
£520 which he wishes to rentit to New Oplesns? (Take } '
4929 pence.) ' ;
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. ARITHMETIC., k

1. Without fifling fhe square root explain why 1472328 car not be
a perfect square, Having g ven that /21 4114, find, by factoring, the
squaye root of 1472328 correct to four sygmificant figures,

2. The nu.abe~ obtained on dividing 1 by a certain integer 1s
(f0149. Find the integer and the next figure of the quotient,

3. Of integers le s than 40 how many are prime and how many are
prime to 40? How many sets of numbeis are there each composed

‘ofetwo 1ntegers prime fo each other and having then product equal
to 40?2 « = e

® 4, A chewist in making a mixtme which should contain 9 grams
of a drug to the ounce of weter, puts by mistake 36 grains only into
an 8 oz. bottle; the mistake 15 discovered when 2 ounces of the solu-
tion Kave beén used. How much of the drug should now be added to
the remaintler of the splution to make it of correct strength 7

5. Of 4675 vwlumes 1n a section of a lbrary 44 per cent. are in
Englizh ; 1n the otheg section there are 1008 books in Eaghsh, which
18 384 per cent. of the pumber of volumes 1n that section. Find the
percentage of books in English 1 the uibrary.

6. Workmen go on stiike to get.an 1ncrease of 4} per cent. in their
wages,which will just make good a reduction made three years ago.
How much, per cent. were their wages reduced on that ocedsion §

7. A cettain map is ap & scale of six mnches to agjule. What area to
the nearest acre.iv represented by a reciangle 2 4 in. x 8 in, and what
ares on the map expressed in eq%mra inches, correct to thiee figuves,
will represent a farm of 550.acres n °

8. If the distance from London to Chestercis 280 miles, frog.\
Chester to Holyhead 84 mileg? and from Holyhead toJDu})hn 70 males,
how long will the bpat wait at Hulyhead for the trains if a fast train
lenves Lotidon ong holir before the bokt leaves Dublin and two hours
before’a slowotrain Jeaves Chester. Average rates —Fast train, 40

.m!uh per hour; elow train, 24 miles per hour; boat, 16 miles

pée hour, P TR . o ]

: A wg 295} thesn solaz days snd 366} sidereal dayi,

%& cm afte ag@ %ﬁ, apd the other sideresl
thgathas at.

mean
dnight, Blst-Jan. 1st, whist does

LA X

%ﬁ ik ¢ ¥ Jany mekn solap bith

thf%%% ﬂm(pbokahm &
¥ Wbt L §+iRwere 4o heareat second, .
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1910, °

1. What do you understand by the following terms : .prime
nnmber, prime factof, composite numher? Fipd, by ‘the method ot
ﬁime factors, the Higlest Common Facter 4nd Least CSmmon.

ultiple pf 3456, 4212, and 5427, . " ‘

2. From the following data find the f)ergent‘é.sge of pensioners
(correct to two significant figures) fof, eagh ‘ountry and for Great
Britain and Ireland :— " -

—

o
“ Nhmnber of «
Populat 1ou. | PPensionex.

»
[} 4

_ |
| 421,432 .

England and Wales. « . 35,756,615"
Scotland . . . . . 4,877,612 75,134 -
Ireland . . . . . . 4,374,158 186,202 ¢ | '

f a_t

. —_— [N, — g L |

- g —_—

3. The driving wheel of a locomotive is 14 feet in circumfer¢nce.
If there is no slipping, how many times does it regolve in‘a journey
of 64 miles? If it revolves 11,00 times in 28 miles, what disiance, in
miles, was lozt in consequence of slipping ? .

4. Thgarea of a cistern 1s 100 square feet, its depth is 10 fect. How
many gallons of water-will it fold, supposing 100 gallons oceupy 16
cubiy feet? If the area of the base were 100 square metres and the
depth 10 decimetres, how many litres of water would it hold ?

5. A map.is diawn to a scale of 1 inch-=5 miles. If the map is
7 feet long and 3 feet 5 inches wide, what grea, in square miles, is
represented ? What' is the disance bétween two towr.s situated at the
exteemities of one of the diagonals? _ .

6, A gas meter, after being used Jor,60 days, registered 14,360
cubic feet as the consumption. The mdeer is then tested and found
to regigter 12:5 par cent. in excess of the gns actua'ly consumed. Find
the amount that ought to be chargtd at 2s. 10d. per 1000 cubic feet
and the average daily consumption. “

7. A bookseller orders 50 dozen copiet of & hook published at two
shillings, If the publisher, gives him 13 fer the dozen and allows a
discount of 33d. on the shilling, while thg bookseller $llows a discount
of 3d. on the shilling to the puklic, what is the differerrce between the
money paid by the bookseller and that rveceived for the sale of the
50 dozen ? ' . e .
8. Lither of the following :—

(a) The following are the times of dej arture and arrival of week
day trains from London (King’s Cross) to %o'rk. Find, from the table,
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(a) the arithmetic average of th® times taken for the journeyp(b) the
“median ” timegand (¢) the mést common time or “mode.”
- L

~ !,
King's Cross. ,

8 Departs.
L
5.5
' %0715
® 10.
1013
10.35
1145
1.40
2.20

! 3.25
5.3Q
5.454
6.5
8.0
&.45H
11.30

York.

‘A r1%ves.

6.55
9.18
12.35
1.42
2.10
3.0
4.40
540
o3
7.35
9.5
0.64
10.20
11.38
1.5
3.12

(b) There are gwq clocks 1n a building, one of which gains three
winutes in fou® days, and the other Joses four minutes 1 five days.

They are set right ag noon on Sunday.
& A

Determune the tgme indicated

on each clock—to nearest second——\vh.en they diftfer by tive minutes,
. -

1911.

»
1. Find by the method of *Prime Factors, the Higltest Common
Factor and Lowest Cormmon Myltiple of 1885, 7997, aud 9048. State
what is meantWy the following termsg—prime number, prime factor,

composite number. o o .
2. Calcnlate the values mecessary to domplete the follgwing talle :—-
—_ :.'. e —
Lt ;° . . - . Averege 16 |
. Year ending Dec. 31st, 1907. l)epg;i(!)ﬁ o Depzsm. "f‘(i"r“of‘t(t’
. . i Depositor.
N . v i " X
Railway Savings Banks .#e 64,126 | ©5865,072 .
Trustee » - | 1,780,814 | 61,729,588
# Post Office ,, ‘e + 10,692,655 | 178,033,974 .
. | e
. 1 Y
Total . . .| 12,536,895 ' 245,628,634
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8. ‘A yard stick measures 0-14 inches too short. If it is used to
obtain the area of a floor, how mucli per cent. will the area thus
obtained exceed the true area ? )

4. For a certain,journey by railway the fares are charged at the
rate of 2d., 11d., 1d. per mile for first, second, and: third class respuctively.
If the third-class fare is 1s. 2d. less than the second, what is (1) the
distarice 'und (2) the first-class fare ? . e

5. A joiner takes 47 hours to make a cupbqgrd. .If his rate of pay
is 113¢. per hour, and the material used cnsts'9d. per cubic foot, what
charge will be made if the amount of m.terial used is 63 cubic feet,
the cost of sundries is 5s. 9d., and the charge is 10 per cent. above the
actual cost of labour and material ¢ v .

6. In a certain chemical compound, potassinm, chlorine, and
oxygen are present. The proportions (by weight) are78, 71, and 96
respectively. What percentage of each is present, and what weight .
of oxygen does a kilogramme of the substance contain ? _ -

7. Water is flowing at the rate of 16 kilometres per ho4r through.
a pipe of cross section 500 squaré centitetres. How long will it take
to raise the level of a reservoir, 170 metres long.and 79 metres wide,
by ‘5 centimetres, and what volume in litres will have passed thgough
tg'e pipe during that time. ) '

8. Ei‘here. are two liquids which do not contract when mixed, and
their specific weights are 0'6 and 0'75. If equal volumes are mixed,
what is the specific weight of the mixture? If equal weights are
mixed, what is the specific wgight of the mixture? [The specific
weight is the weight par unit volume.]

’

v a L} .

. . 1912.

1. Find the lead: number which, when divided by 63, 119, and 153,
leaves a remainder of 7 in each case, ‘ o o

2. The average number of persors gdmitted to an exhibition during
the first five days was 623. If 845 persons were admitted on the
sjxth day, what'is the average for the six days.?

3. if a gallon contains 277'3 inghes, what id the capacity (to the
nearest gallon) of a cistern which 1s 4 ft. 6 in. lohg, 3 ft. 8 in. broad,
and 2 ft. 10 in. high ? o

4. A wall is covergd with plaster 1} inches thick ; (i) how many
square yards can be covered with a cubic yard of @laster; (ii.) how~
many cubic Yards will Le required for tIm walls of a room 14 ft. long,
10 ft. broad, and 9 ft. high? ¢ -

6. The floor of a room 68 metres by 4'? metres is covered with
rectangular blocks of wood 4 cms, by 6 cms. Eow many blocks will
be reqpired ? . !

6. A tea-dealer blends 1001bs. of tea at s bid. per 1b. with 30 lbs.
of tea at 1s. 9d. per 1b. What is the lowest price at'which he can
sell the mixture'in order to gain at least' 20 per cent.? e
¢ €.

*
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7. A plrson puts £15 in tRe Post Office Savings Bank en 20th
January, £10 oy 25th April, £15 on 20th September. What interest
will be due ‘on 31st December, if interest, at the rate of 2} per cent.
per anhum, is gllowed on every complete pound, deposited, and com-
mencesyon the Jerst day of the month next following the deposit ?

> °8. By selling an artitle at 6s. 13d. a tradesman gainsd per cent.
What would hg gain if he wold it at 6s. 5d. e o

9. A man can_tfavel o his office by tube or railway. The railway
charges 11d. return, buk isgues a season ticket at £1, 15s. per quarter.
The*tube charge is 3d. a jingle journey. If he travels 6 days per
week, how much was sayed in the first three months of this year by
taking a rail®ay ecason ticket instead of paying daily (i) by railway,
¢ii.) by tule?

COMMRU.IAL ARITHMETIC.
° ‘e 1909.

1» A groler advertises eggs at 1}d. each, or nine for,a shilling, or
1s. 5d. thedozen. (Which is the lowest price, and what is the differ-
ence in the cost®betwaen five dozen at ghe lowest price and five dozen
at the dearest ? . .

2. Fifteen hundred copies of an engraving were printed. It cost
£310 to prepare the ‘plate #nd £3,°%2s. peryhundred to Print the
copies. The first thousand were gold at 10s. 6d. per copy ande the
remaipder at 2s. 6d. per copy. A discount of 30 per cent. wias alldwed
to the retailer. What was the profit per cent.? o .

3. A bicycle was sold at 5b per cent. less thanethe cost price and
a second bicycloe was bought Wit the Froceeds’and £4, 10s. The
second bicycle was sqld at 30 per cen?. less than the cost price and
a third bicycle, costing £3,,108. rhore than the proceedg, was bought.
The thitd bicycle cost.£11, 7s* 64. What was tha prige of the firdt?

4. A grocer buys one kind® of tea a® £7, 14s. a £wt. and gnother
kind at 25 a 1b, In what propdttion must he mix theiln to gain 50
per cent. by selling the mixture at 25, 6d. per 1b. ? What is his profit,
on each 1b, eold, if his,wosking expenses are 30 per cent. of his

,receipts? ° .t

5. A man’s iftome is made up as follows :»-£300 fromeemployment
and £60 from investments. 'Cl;lcula;e his income tax if he pays
£25, 10s. ag insurance premiym and the income tax is 9d. in the £

@4 earned incomes agd “1s. onsunearned. [Bhere is an abatement of
£160 on all incomes under £400, and money paid as ingurance
premium is deducted before the charge for income tax is calculazed.]

6. A tradesman cornm®nces business on 14th March with a capital
of £500; on 1st June he.takes a partner with,£400; on 30th

»e
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Novemlter anothor partner is admitted with £450, and at fthe end of
February following a profit of £620 falls to be divided. Find the
share of each. '

7. Give a short aggount of the money* systems in pse in France,
Anmerica, India, and Japan. Give in the momey ofteach ofr thege
countries thé value of £1. '

8. 4 holds a bill of B’g for £377, 3s. 6d. due in fou months. B
holds ‘w bill of A’s for £500 due in 18 months., They agrec to settle
by exchunging the bills and by the payment of a sum of money. If
the rate is 4§ per cent. per annum, what ispthe sum, and who should

ay it ? o
y9. The following is taken from a notice of issue of Stock :—
+ “Paymen! will be required as follows, yiz, :— "

¢ £5 per cent. on application,
£17,10s.,, . 26th Februazy.
£25 . . . 15th March

£25 . . . 7Tth April
£25 . . . 7th May.
“Payment may be made mn full on 26th Févruary, or on any
subsequent day under discount at the rate of 2} per cent. per anntm.”
If a person, who applied on 15th February, dpcigles to phy in full
on 26th February, how much per £100 Stock must Le pay on that
date? If a dividend at the rate of 3} per cent. per annum is to be
paid on the 1st July for the half year, what rate¢ per cent. per aunum
does he réeceive for his money ?

«
‘ .

' 19010,

1. Find :— ¢ . .
¢ (a) The area of a sheet of iron § ft. 6 ins. loag, 6 ft. 7 ins. broad.
(b) The rubical contents ‘of a tank bHeft. 4 ins, long, 3 ft. 7 ins.
broad, and 4 ft. 5sins. deep. ! .
‘2. Hpw mapy yards of walt-paper '(aﬁdvying 1% “or waste), which is
2 ft. 4% ins. wide, will be required‘to paper the'walls of a room
16 ft. 5 ins. long, 12 ft. 7 ins. wide, and 9 ft. 4 ins. height if 63 sq. ft.
are taken up by door, window, and fireplale ? « What willebe the cost
of the paper if pieces 20 Tt. lang cost 4s, 4d.? «. v
3. What du you undemstand by “ Abso]‘gte error,” “ Relative error,”
and “ Percentage error” in approyimations ¢ The length of a rectangle
is 13'8 ins., and its width is 24'4 ins. cerrect, in' each case to three,,
significant figures, Find the area as currectly rs the measurement
allows, and state the approximate values of the maximum relative and
absoluté errors of the area. e
4., A bankrupt’s liabilities are £743b, 15s. 8d. His assets are nade
up as follows :—goods which are disposed of for £2000, out.?tapding

L .
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debts whioh bring in £450,
include £130, ®s. 9d. for rent)
full), and the expenses of the
can be paid tq his creditord?
5.@A six ntnthg dill of

® 853

and cash £336, 15s. Tf his Mabilities
taxes, and wages (which must be paid in
trustees are £65, 6s. 8d., what dividend

[ ]
£5394, 10s. is grawn on 1st March. For
how much would it be discounted on May 10th at 3} per cent. ?

6. A persan dgys 109 Bs. shares (1s. 6d, paid up) at a co8t of 2s. per

]

share. The company then makes a further call of 3d. per sh®re.  If
a (}ividend of 4 per cbnteon paid-up capital is declared, wha$ amount
will be received and whatsper cent. 1s obtained on the money invested ?
- 7o From the followsng table calculate the amounts of the following

osums of, mortey br the times stated :—

(ay £400, O0s. fore 4 years at 2} per cent.

() £%4, Tos. 7

A

(c) £235, 0s. =, 12

”

°
”

”

-

»
Amoumy of £1 at Compound Interc _.

* N
o) O oo e -
' Years ; 2% yerglent. : Years. 2% per Cent,
. [ » i .

. - | -
!

T 1 o L 1025000 1| 6 I'159693 *

2 o L, 1050625 L7 1188686

3 .o 1076891 8 1218103

4 © 10103813 | 9 1-248863

b 'to1131M08 e10 ., 1-280085
P

»

8. A man visits the capital
currency in each (selget six),
Jnoney ? .

s of Europe. What is the standard of
an:l what are L}:tir values in British
: ]

9. Find by graphs or otherwise the largest and smallest relative

annual increase or decreasg iff
in the following tablg:— *®
- . - [}

tlie workd’s production of sugar as given

,0° . . .. .
. * * M
Year. B(mgruot.. Cane. Total.
. ® -
Million Tous. | Millian Tons. | Million Tons.
1903 L 556 * 49 975
1904 % 588 230 10-18
1905 . * 493 *® 4-37 9:30
1906 . . & | °7922 468 1190
1907 . .Y 715 ‘4-81 11-96
1908 . . . 703 4-80 11-8Q
1609 K} 652 * 518 11-60
| N °




854 COMMERCIAL ARITHMETIC

1911,

1. Find, correct to five significant figures :—

(a) 64357 x 395%68.
(b) 4876339668,

f
2. In a district the sum of £6725 is required for the maintenance
and 1epair of highways, If the rateable valueis £96,194, what amount,
to the nearest hvndiedth of a penny, will require to bé*levied in the
.‘% at;d what will be the, charge, to the nearest penny, on a runtal of
38 ] ‘

8. A publisher calculates that the inclusive cost of producing a
book will be 4s. 3d. per copy.’ At what mugt the retail pyice be
fixed so that he may sell the book to bookse]lers at a reducting of 15
per cent. on the retail price and make a profit of 15 per cent. on the
cost of-production ? e 8

4. In the mapufacture of an article £40 is spent on plant'and eath
article costs 8d. in addition. How many articles must be solé at 1s.
each (1) to cover cost; (2) to gain 20 per cent. on the ‘cost? Prove
graphically. . ‘

5. A degler, who quoted some of his gonds in his lists at an increase
of 12 per cent. on the cost™ price, found that, when he allowed a dis-
count Gf 2} per cent. on his list prizes his business in these goods
increased by one-fifth. Find whether his gains on these goods were
increased or diminisned when he allowed discount, and in what
proportion. ‘, P ¢ .

6. J have some money invested in 23 per cent. (orporation Stock,
and my net half-yearly dividend, after deduction of income tax at
1s. 2d.in the £, is £20, 14s. 4d. How mrach Stock do I hold, and
whatis the cash vafl,{e it the Sto-k is quottd.at 913 7,

7. Compare the rates, per £ on total*income, of intome tax at 9d.
per £ paid in the three following cases, if, in each case, the, person
expends one-twelfth of his income on insdranecs premiumyon which
no tax is paid :— A ‘

. (1) Income £400, abatemtht £160.
(2) Income £700, abatement £70.

(3) Income £1000, no aiatement.»

8. If $£1=20 marks 36 pfennige, what is the present value in
English money of a bill for 5386 marks due in & months at 3} per cent,
per annum § . : .

[N
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table and find from it the compound

interest on £450 for 6 years at 4 per cent. per annum :—
. ’

.
, Amount of £1 at 4 per Cent. per Annum.
[ ]

- ' - > 5
Years. : Amount. Years, Amount.
2 ae o ! d e °
. " °
1 . » 15040000 6 . .
2 ‘e 1-981600 7 . 1-315930
e 3 . . 8 . . 1-368568
4 °. 1-169858 9 .| J423311
De . 1-216652 10 . 1:480243
° L] - »
1912.

1. Find, correct to five significant figures :—

(@) 46931 x 63:874.
(b) 39-735%597-03.

° 3
2. A sum of £2000 is divisible among A, B, and ¢ in the propor-
tions 8, 7, and 9. If A’s share lapses, what will be the increase in

LR

’s 7

3. Find, in lbs., the differenee between g metric ton and a$British
toh. (1 metric ton=1000 kg. ; 1 1b.="4536 kg.)

4. Find the cost,to the nearest franc, of 3,cwts, 40 Ibs. of tea at

. 44rs. 55 c. pes kilogram, givéh l‘lb.'=0'4536' k3.
5. From the f8llowing table, find by how much per cent. 4correct

to three significant figureg) the cost of the articles, mentioned have

increased :—
Con'lpa.ra%ive Produce Prices.
L P
»1012, 1011,
° bt Maxch 1st. March 3rd.
_ % L M
? L]
Wheat, Eng”’GgzettesAver. qr. | 34s Gd. 30s. 2d.
Sugar, Tate’'®Cubes .* . cwt. [ + 25s 175, 104d.
Coffee, Good Av. Santos . cwt. | 59s. 104d. 49s,
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6. Use the table to find :— .

(a) The amount of £360 for 6 y.ars at 4 per cent. per annum,
compound interest (answer to nearest penny).

(b) The smallest exact number of pounds which will amount to
£360 i in 4 years av 4 per cent. compound interest.

.

)

Amount of £] at 4 per Cent. per Anniune

T
' Years. Amount., Yc,:u.s Amount,
1 e - 1040000 " 4 | 11169858
2 . . 1081600 | 5 1216652
3 . 1124861 { 6 1' 1965318
il
—d

7. A man invests in a 2: per_cent. Government, St 0(k z.nd finds
that, after paying 1s. 2d. in the £ ihicome tux, his net incomé is exectly

2} pgr cent. on the sum invested. At whet price drd he purchase the
Stock ? (Answer to nearest sixteenth of £1. )

.
8. A man has £5000, which he proposes to invest in a 2§ per cent.
Government Stock. While he delays investing, tiic Stuck rises 78 to

83. What is the loss in annual income through the delay ¢ (Answer
to nearest penny.)

o



TABIsES OE FOUR FIGURE
LOGARITHMS AND ANTILOGARITHMS



358 GOMMERCIAL ARITHMETIC'
L]
LoGARTFHMS, et
a2
(V] 1 2 3 4 5 6.7 8 9 |1 28(45686{789
10 | 0000 | 0043 | 0086 | 0128 | 0170 | 0212 | 0248 | 0284 | 0334 | 0874 f4 '8 12{17 21 25|29 3/87
11 | 0414 | 0458 | 0402 | 05m1 | 0569 | 0607 | 0645 | osse | o710 | o765 b 8 1115192326034
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99 ] 9772 | 9706 | 9817 | 9840 | 9863 | 9836 | 9008 { 0031 | 9654 | 0077 §2 5 7i0 11 lllw 1820







. ANSWERS TO THE EXAMPLES






ANSWIRS 1'0 THE EXAMPLES

. . Examples 1 (page 2).

A @ .—B C ‘—‘-]-)-—-—“

4 Totals.
L | e T - - R
ts L 708,773 ¢ 2,280, x% CLS65N83 1B, 0 4 245,990 |11 096,‘113

L4 i ' v
610! 59 5,509 | 1,568,307 2202542 QR 320,207 | 7,507,82
1 15' LET,T87 18243 w0 ' 5e970 ) 1,538,864 691,343 | 6,378,962
16 20| L mm i *1%57.201 | 692,416 2,260,869 | 6,612,340
' 1 -

~

— e L O :
1-20' GITI005 4813634 | 7,082,413 | 32,080,360 |
.
Examples 2 (pm'(' 3). .
: e ‘ v T
A B i « poor 0 F Totals.
—— -~ - S| s JERLEU W ,,,.‘ —e | — . . -
£ al ¢ rmg.s.dsqz;,ce.rizsd. £ 5o
1952 12 0| 1498 9 5924 3 4 VITHIGIL] 159619 /2178 M 8| 1095119 ¢
6-10 | 178079 21066 1 g.s} (33 510.g56§ 3 6177918 %! 1400 710} 8230 7 T
11-15[1730 19 4| 1642 4 2}19' 211 "301 0-3!1701 151001875 7 1}11,127 9 7
116-20 (1342 9 1144910 21918 i 5 ohos AL} 70615 2:14.,1 511 ot 7 8
A i S A Bl S P St
! 1-20 683619 7| 5651 16 G| 867 313.@ 8304 6 .7\-,7.\'5 8 olqﬂoem 6 39,406 4 4
T I S “'1—‘ . TTéTT T W
. I‘.xanples 3 (page -J)
1. 530145 . ® 9. 88043505878 - . 17. 424576663
2. 2889315 10.%841 4689637600 ¥ 18. 161379855
3. 1580192 « 11, 5637676%H92 19, 2332004013"
1, 304055082 ¢ 12, %7760583881 20. 3397792977,
5. 626885811 v 13 22661922 21, 34934273244
6. 3919688334 = 14. 80199120 22, 19398078546
7. 5585452992 15, 13950846¢ 23. 48395793654
& _20908412985 16..‘ 5711§§64 24, 434617131780



866

b

002303 O 1 GO 1O bt

1. 244258 || 23 7. 159068 || 32 13. 700 1| 237
2, 9896 || 8 8. 114411 || 53 14, 854 | 265
3. 9705 || 11 9. 20408 || 19 15. 1480 || 214
4. 94327 || 20 10. 79184 || 69 16. 906 || 289
5. 111410 || 17 11. 19014 17. 1082 || 628
6. 7880 || 23 12.46080 || 09 18. 2271 || 72"
Examples 6 (page 10). J
1. 72 4. 99 7. 629 10. 3135
2. 4 5. 1008 8.1 11. 193
3. 187 6. 2065 9. 17 12. 7
Examples 7 (page 12).
1. 28x3%7x7 b. 2"x3x11® 9, 2" x13
2. 5xX3*x11 6. 2'x3xbx11x17 10. 35x7x23
3. 23x3x5 x31 7. 25%11x47 11. 5% 7x11
4 3F'x7x11 8. 3*x13x23 12. 2°x 38
L.C.M. 2.C.LL L.C.M. G.C.M.

13. 9504 16 19. 820512 37

14. 45636 72 20. 303160 53

15. 9240 231 21. 676368 61

16. 471240 85 22. 698544 36

17. 255717 41 23. 9030528 27

18. 797020 105 « 24. 1596672 24

Examples 8 (page 14).
1. 1}% 7. 135 13. 1} 19. 333§ 25. 15
2. 98 8. 31104 14. 36 20. 1 26. } i
3. fr 9. 15613 15. 19 21. 143z 27. 117
4. 4163 10. 89§ 16. 22. 48 28. e
6 113 11. 4 17. 44 23. &% 29.
6. 41 12. 12629, 18. 39 24. 2% 30.
(page 16,.
31. £3, 8s. 33. 378 pages 3b. £3, 4. 387. 28 miles per hovr
32. £1,10s. 34, £54 36. £29 3s.4d. 38. £2, 10s. bd.
39. £12, 15s. 40. 1} 1bs. per gallon.

. 63643 || 13

125020 || 11
170851 || 299

. 20697478 || 69
. 465034 || 462
. 938159 || 229
. 2039156 || 108
. 109765 || 5610

Examples 4 (page 7).

6899674 || 595 17.
10. 1608328? |71 18.
11. 6793898 || 347 19.
12, 521391 || 164 20,
13. 16975 || 214 21.
14. 19216 || 3704 22.
15. 15410 || 364 23.
16. 42684 || 2152 24.

Examples 5 (page 9).

COMMERCIAL ARITHMETZIC

50280 || 2448
163636 || 2147
50459 || 2076
116056 || 3453
026616 | 6499
1062658 || 32749
903070 || 6347
984369 || 40869
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. - Examplos 9 (page 19).
1. 164-82386 16. 102885 ; 00102885
2. 856'94157 17. 001584 ; 1°584
3. 1921 8331 18. 0:0006241 ; 62410
4 1015 19, 0:034398 ; 3-4398
5. 964 08216 20. 3 ; 0°0036
6. 1652 1‘? 21. 0-2192806
7. 0:001 go 22. °33'9326
8. 132-802 23. 126:084
' 9. 64984 24. 27174212
10. 140 47433 . 25. 0:003096
11. 27'767496 ; 1:87 26. 0-002016
12. 7818684 ; 0192052 27. 0°10134
13. 2237 161., 3191184 28. 00059319
14. 07448 ; 1309702796 29. 212-42
15. 6241664'84012; 12:25 * 30. 13363°36
o7 )
Examples 10 (page 21).
1. 00501 o11. 7229 21. 4170000; 0-00041%
2. 140000, 12. 342:03 22. 00025 ; 25000
3. 22600, 13. 209 23. 00754 ; 0°0000000754
4. 3074 o "UNid4. 7000 24. 0324 ; 3240000000
5. 00234 15. 048 . 25. 12672
6. 0000125 *16, 204 26. 0-31104 *
7. 2921-984 17. 1094000 27. 0-0126
8. 172056 18. 2020000 281 0555
9. 59049 19. 390000; 300 , 29, 34425000
10. 4083396 20. 2100000; 210 30. 34500000,
, . . Examplesli (page 23).
Lg 3 2 888, . *5. 413 &8 7023 »
2. {83 3438 ﬁ"fr ', *6. 1069%.-"5 453§% 8135&5%
3.6y 183 4333% e T AL .‘r"‘o‘ts" PEE
4. 3ga spF Sggpe , .
. Examples 12 (page 23).
1. 13 9 36; ' 17. 052
3 637" 7;‘“ o' 18 18195
3. 11 41‘ . 19. 40928 '
a. 5i%y 20. 1714843+
5. 17 13v & 3125 . 21. 00011875
6. 14. 412 . 22. 0033205125
7. 41353 15. 1621875 23. 0-8191489 +
8. 8% 24. 0°1038848 4

16. 0°140626
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¢ r
Examples 18a (page 24).
1- 8& 18- & ) 35- 12
2. 2% 19. 2520 miles 36. 83
3. 5553 20. 378 R7. &
4. 338 by 2 21. £4500 t 38, £45y
, 5.4 22. 3 89, g2
o 6. % 23. 15% s do. 331
7. 3% 24. 16 41. 10};
8 & 25. 313 42, °
9 13 26. 13} 43. £1 195.-7d
10. 4 27. #%; 385 79 4§
11 & 28. 24 45. 1
12. g 29. £2 48, £15, 15s.
13. 213 30. (i) 43 ; (ii) 3:3 47. 16s. 103d. "~
14. % 3L 13§ 48. £.5, 5s. 11d.
15. 27 incnes 32. 8 picces; -ﬂ, 49. % and 1}
« 16. 13 by 1 33. 675 . 50. £504
17. } 34. 935
Examples 13 (page 27).
G.C.M. L.C.M. G.C.M. L.C.M. G.OM. LCM.
le 3 5% gfopr N 9 1ix 10
2. T - T s LA | 4 10. 1 }5 30
g 24 7. 14 48 1. &  .140
4. ¥x 5t . 1187 11107 12. 33 114
Examples 14 (page 2Q).'"
1. 2959 6. 3634 « 11. 923620
2, 2548+ 7. 6910 | 12. 2621938
3. 291 860 ‘8. 702 " 13. 361-67528
4. 250879 9. 9946 14. 2306414
5. 8,020,000 10. 568-78¢ 15, 9-08012
. Exa.mples 15 éyage 30).
1. 745 5. 5966 . 9. 3450
‘2. 3602 6. 3819726 10. 15019
- 3. 561 7. 4093 11. 5907
* 4. 80300 3. 60131 12. 859911



1
2.
3.
04 b
o5,
6.
7.
8.
9.
19.
11.
12.
<3
14.
15.
16.

254,750,000,000 *17, 4496
3,418,360,000 18. 4075
57038,300,000 19, 6033
6,821,300,800 4 «  20.°22061
39,500,000,000  * 21. 08832
67,570,000,8000 » *22.°3:117 .
10,920,000,080 % 23. 0:000297

*46,400,000,000 24.%0-0004294

.3%,230,000,000 . 5. 31181
33,465,008,009 26. 324:069
61,840,000,000 + 27, 2925650

1242010 28. 359857
37,606 . 29, 4787428
* 2 17350 % 80. 01696
» %3155 31. 68-7993
4636 s,

* . .. . Examples 17 (page 35).

1. 14500 s T, 15. 8049

2. 1660 . 16. 65572 °

3. 17890 oo 17, 0047441

4. 12210 18. 0-086937 .

5. 66840 19. 12662 o,
. 16970 20. 6476-3

7. 41820 » 21 671995

8& 22000 . Ay 22. «¥347

9. 248200 s . 23,6935 °

10. 85100 34, 107°070 *

11. 187 ,* 250325

12. 297 . 2. 2484035 °

13. 9948 27. 28893

14, 1118 4 . @

»
k] .
* Exampyles 18 (page 38)."

1. 148161 6. 59424 »

© 2. 31132 o 7.%254:702

8. 132:377 » 8 17352835 -

4. 31-607 . 9. 530-61342 °

5. 26239-:840 »10. 43948275

ANSWERS

Exampleg 16 (page 32).

32. 02635
33. 0-00003
, 34. 007436
35. 711776
36. 0:27404
37. 5885-169
38. 993
39. 60442
40. 21784
41. 1»
421,
43. 20891 x 1
44. 138514
45. 18141-09
46. 636°1045

L]

28. 816879
29. 10;83959
30. 1-24184
31. 0-3183°
32. 0014 »

33. 2196

369

»
»

34. 0-0000000032

%85. 07835262
36. 06139133
37. 090194
+38.2 022148
39 07148 °
40. 0-7544

11. 67756236
12, 17695187
13 874912

14. 263-43665

3
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Examples 19 (page 43).
1. 1804 pence 26. 2449921 cub. in,
2. 27319 halfpetrea 27. 15cub. yds. I4cub.ft.164 cub.in.
3. 2783 farthings 28. 3369 gills ~ .
4. 5694 farthings 29. 1303 pts.
5. 9048 pence 30. 1470 barrels 26 galls. 1 pt.
6. £247, 8s. 31. 49728 grs.
7. 3182, 03d. 32. 97 Ibs. 9 oz. 17 Awts. 11 gra.
8. 768 half-sovs., 2s. 3d. 33. 12 Ibs. (A.)) 276 grs.
9. 14995 1bs. 34. 3700 grs. ©
10. 453453 drs. 85. 1532 G1gr
11. 11978 oz. 36. 33600 m. -
12. 23tons13cwts.3qra.15 e 150z 37. b imp. galls. 2 pts. 15 0z. % A&,
13. 25 cwts. 30 lbs. 2 0z. 7 drs. 38. 2853560 mins. 5
14. 10083} lbs. 89, 3075360 secs. -
15. 9542} yds. 40. - yr. 218 days 20 hrs. 7 mins,
16. 146400 1n, 41, 2272 wks. 1 day 6 krs.
17. 35655 tt. 42, 43200, 40320, 44840 mins.
18. 9mls.7fwis. 3chs.10yds.Qft.1in. 43. 1.46 A, 25th Octuber
19. 70 mlr 2 furs. 3 chs, £,0 links <4, 2647824 secs.
20. 1 ml 6 furs. 37 pls. 1} yds. 45. O right angles 14° 56’ 56"
21. 67335 sq. pls. 48. 12210 sheets

22
23.

64403424 sq. in. . 47.
714 en. yds. 3 sq. ft. 40) sq. in. 48.
85 acs.3 rds. ?9sq. pls.b $sq.yds. 49,
2 8q. mls, 444 acs. 3622 sq. yds. 50.

8 reams O quires 6 sheets
115694 yds. -
21 hands 1 inch

72 hhds. / galls.

Exa mples 20 (oage 47)._

1. 103840 yds. 9. 45'27-20half-crowns 17. 124 per gal.

2. 188160 Ibs. ‘10, 3: '9-143 0z. (Avorr.) 18. £ %15 per ac.

3. 278 mls. ‘11, 3344 pls. 19. £485'3 per ton °
L. 175 acs. 12. 43 Q1 54 links 20. 1371 pence per hr.
5. 946516'48 0z. 13, 73 “78 mls. ver hr 21. £2, 0s, 6d.

B. 5315 days 14. 24 "4 yds. persec. « 22. 1250 goosebem‘,ea
7. 20400 penca 15, 3],d. per in. £3. He gains 1d.

B. £78:060 16, 1875:.per1b. 24 33; 22 yds, per sec.



ANSWERS 871
‘Examples 21 (page 50).

1. £0:834375; £1:364583 ; «£3- 336458 13. £1058, b5s.
2, £0°690626.; £5-428125; £24635 - 14. £31997, 14s. 104d.
3. £0-935417 ; £2:821875; £58-376042 15. £13787, 3s. 4}d.
4. £14810° 025- . 16.» £6926, 7s. 114d.
5s£5888115 * » 17. £789, 185, egd
8. £34854-222 . 18. £1743, 134 Ed.
7. £5°362 roe o’ + 19. £2464, 15a 7
s £1'06186° ® 20. £1,17s. 1 d

. 76. 104d.; 12s. 9d. ; 2122 16s,7]d. 21, £1, 1s. 1
10 £13, 10829d. ; £e4 11s. . ; £35, 145, 63d. 22. 165, 6-484.
11. £1‘17s 7 19 158, 7% d £32 bs. 83d. 23, 2d.

1e £16 73 2; d 3, 9s. 9d £1 19s. 63d. 24, 1s. 3-48d.
» ?
]

Bxamples 22 (page 51).
v“!r 02796875 of a ton * 8. 24 tons 12 cwts. 100 Ihs,

016878 of a ton > 9 6 tons 16 cwts. 2 qrs. 22 1ba
3 089151’8 of a ton * 10, 17 cwts. 1 qr. 3 lbs.
4. 0353795 of a cwiy * v 11, 6cwts. 1 qr. 11 lbs. »
5. 3895926 of a cwt. 12. 4 cwts. 3 qrs. 10 lbs,
6. 0'47656256 1bs. 13. 5 1bs. 10 0z. 2 drs, »

7. 43 tons 2 cwig. T dr. 13 lbs. 14, 13 cwte, O gr. 18 lbs,

I‘.xamples 23 (page 51). *

1. 0'946023 of & mile 6. B mls. 3 furs. 2 yds. °

2. 2'291477 of a mile Jd. 13 ;ls. b furs, 1 ch. 1 yd.

3. 07682955 of a mile 8. 2 furs. 8hs. 2 yds. 1 ft. 11 in.

4, 0'861 of a yard * 9. 4 mls. 5 chs. 14 yds?

5. 0432197 of a E » , 1P 5 mls. 7 furg? 8 chs 6 yds.
'.Exa.mples 24 (page 52). ’

1. 0024804 of a sq. ?’ 3 8q. mls, 437 ac. 1 1d, 30pls.

2, 0119647 of a sc; lm *13 acs. 2 Yda, 28 pls. » »

. 09 of an acre 8. 8dcs. 953 chs.53sq.yds. qu ft. 235q in,
1'577594 of an acre . 9. 2 cub. yda. 17 cub. ft. 950 cub. in.
6. 0490741 8f a cubic ydn 19, 7 8q. chs. 88 sy, yds. 7 sq. ft. 9 eq, in.

) ) s
I:xamﬁles 25 (Page 59). ,

Jd: 1684375 of agallan, 6. 3qts. 1 pt. 1gill ,

2. 096875 of a gallon 7.3 pks 2 % 1 pt. 2 gills®

3. 0'578125 of a qyarter 8. 81 q1s. b bush, 2 qts. 3 gxlla

4. 33730469 of a quarter, > 9. 825 galls,

5 2qts. 1pt 19, 7 galls. 1 qt. 3 gills
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<
Examples 26 (page 52). ‘

1. 0'614583 of a 1b. (Troy) 5. 02328125 of a pnt’
2. 0'822857 of a Ib. (Avoir,) 6.210 oz. 8 grs,
3. 073 of an ounce (Troy) 7. 31bs.83132@G 17 grs.
4, 0728125 of a ga'lon 8. 2 galls. 7 pts. 9 33 3 31 min.
9 A
. Examples 27 (page £3). .
1. 0-854219 of a year 6 14 yrs, 340 Jays 8 hirs, 42 mins,
2. (1?‘05694 of a day 7. 6 wks.1day22)1rs.42mins.14secs,
8. 0259275 of a year 8, 53 nirfs,
4. 0352678 of a week 9. 12 hrs. 20 mins. 49 secs.
5. 250 days 22 hrs, 51 min. 1 sec. 10. 296 days; 0'808743.
é )
Examples 28 (page,53). ’
1. 0:38024" of a right angle 6. 033375 of a balc
2. 0189576 of a right angle, 7. 1 bale 8 reams 6 quires 22 sheety -
3. 61° 32’ 15" 8. 15° C. ; 41°6 C. ; 93°-3 C.
4, 17° 50’ 20”4 .09.39%2 1.; 122° F.; 176° I, ,
5. 046 of a bale "
¢ Examples 29 (vtg€ 55). .,
1. 417-9 lbg, 12. 10°425 inches ‘
2. 12s. 32184. 13. 0°187671 qf g year .
3. 0284375 of a ton 14. 93 cub. yds. 13 cub. ft.864 cub.in,
4. 378125 pf 2 shillings 15. 0439375 of a mile
5. 3 pecks 1 gall. 16. 16 yds. 1 ft. 5 in,
6. 7 toas 14 cwts. 154 1ba. 17. 1 gall. O qls. 0'14 pts.
7.+0°1875 of a furlong 18. 0969 of a bush. ; 7 galls. 3 gte.
8."56 muns. 15 secs. 19. 0:892857 of a cwt.
9. 0278125 of a ton 20. 115275 of a mile
10. 0-822857 of a !b. (Avoir.) 21. 19 cwis. 2 grs. 20 lbs. 10 0z. 1 dr.
11. 1 mlL 5 fur. 2 cnains 228, 39 galls. 397yt
- Examples 30 (nage 56).”
L Ounces, I Lb. Dr~chms. Lh.
1 ‘0626 1 ‘00391
2 ‘126 e | ‘0078% -
3 1875 3 ! 01172 .
4 ) 4, 01563
5 3125 v 01953
6 376 6 o 02344
11 4375 7|, 02734
8 60 8 03126
. . 9 5625 c 9 . “03515




ANSWERS

, -
L]
2. * | 6. 1 sec. = 00028 liour
Inches. Yard, 1min. = ‘01667 ,,.
» N, tigrad hrenh
. ; '8?)2 78 Cc‘iZgri:s. e llltcll eg'ze:.“‘
o BREe - o
S PR T ,-osgfa)g ;o }, ;= %;8
' v g o .}_:I;éé; ¥ahrenhelt Centigrade
L b degreea. degrecs.
6. [ 16667 1 = 056 o
';. 'ég444 5 = 278 "
92999
¢ 9 25, 8. 1stone = 00625 ton
" 1 foot 4 33333 1qr. = 0196 ,,
2 feet ‘66667 1 cwt. = 05 "
n ;) . [
9, 1 chain = 0125 mile
3. 1 gill = 03125 gals. . , fur - -

195 2= 125 8” . 1 furlong 125,
o1 gt- » = 25 ” 10. 1 qt. = 0069 barrel
4.1 = ‘0314 v 1 gall = 0278 ,,

L S '12” 11. 1 double)
5. T dwt. , 00-117 lb. sheet J = “00417 ream
loz. = ‘08333‘,', 1 quire = 05 »
12. ) *
0z (Troy). Lb (Avoir.) 0z. (Troy). Ih (Avoir.).
)
_— = —_— - == _— — v
1 0686 7 48
2 ‘1371 1 8 ° 5486
3 2057 9 v 6171
4, v2743 | 10 . 6857
o 5 ™| 3429 L 11 7543
6 ' '4114 12 8229
! Exa.mples 31 (page-59). , ,
1. £62, 10s. 6d. ' 11, £424, 8s. 6d.
2. £176, 63 ,83d. A 12, £492, 16s. 5d.
3 £6, 10s. 6}d. . 13. £5791,7s. 2d.
4, £345, 18, 14d. , 14, £950, 30s. 7d.
5. ﬁaa ts. 7&#’ '+ 18 ieo 311, 0s. 5d. o
6. £96, 4s. 1 - 16, £4,611, 168 12s,
Y. £o5,849, 195 43d, * v 17. £22,47, 10s. 11d.
8. £22l 448 1s. 6d. 18. £4,J96 937 ils, 63d,
‘9. £19, 446 118 o4d. . 19, £251,938, 78. 69d.
10. £238 635, la. 1 20. £11,151 7u5 4s. 03d.

373
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. Examples 32, (page 59). .
1. 1ton5cwts. 3qrs. 131bs. 20z. 18, 7289 yds. 1 ft. 9 ins.
2. 291 tons 11 cwts. 1 qr. 6 1bs. 14, 96425 ncres
3. 2171 yds. 1 ft. 7 in. 15. 142978 mls. 4 fur.
4. 27991 acs. 2 rds: 10 pls. 16. 14565 1bs. 4 ow. :
5. 1828 mls. 1 fur. 2 chsins 6 yds. 17, 9626 1bs. 7 0z, 14 dwis. 16 grw,
6. 23425 lbs. 11 oz, 12 drs. lg. 96250 days 5 hrs. 58 wins,
7. 616 1bs, 3 oz. 6 dwts. 22 grs. 19, 456 yrs. u46~days
8. ¥1598 days 10 hrs. 3 mins.  20. 9890 grs. 3 bush: 2 pts. 1 gall
' 45 sees. « '1gt
9. 8349 yrs. 5 days 13 hrs.  21. §306 tons 4 cwts. xqr. 2 lbs,
40 mins. 22, 887 mls. 5 fur., /
10. 662864 §cs.3 bush. 2 pts. 1 gill 23. 40608 sq. yds. '
11. 1288 tons 11 cwts. 3 qus, 14 1bs. 24, 1725 lbs. 11 0z,
12. 423 cwtas. 2 qrs. 14 1bs. 14 oz. T
Exantples 33 (page 62). . .
1. £81, 2s. 93d. . 19. 8 ddys 12 hrs, 31‘uﬁns. 20 secs
2. £185, 2s. 04d. 20. '167 days 19 hrs. 35 mins.
3. £21, 16s. 1§d. 21, ‘£, 13s. 1.
4 £12, 9s. 4}d. 22. 12+, 5d. ‘ .
5. £72, 7s.'84d. 23. £1, 7s. 4d. .
6. £132, 8s. llgd. 1 24, 5 cwis. 2 drsg17 lbs,
7. £26, 12s. 13d. ' 25. 1 cwt. & q1s. 18 1bs. 15 oz.
8. £26, 3s.'8}d. 26. 3 miles 4 furlongs 18 poles
9. 1ton 17 cwts. 3 qrs, 22 1bs. 40z. 27. 3 yds. 2 ft. 9 ins.
10. 14 cwts, 60 lbs. 14 oz. 15drs. 28, 8 acres 2 roods 9 poles
11.'1 ewt 107 1bs, 7 oﬁ. ! « 29, 13 sq. yards 125 sq. nches
12. 14 mls, 5 furs. 8 chains b yds. gO. 6 sq. cgains 8872 sq. links
13. 773 yds. 1 ft.*11 ins, 1. 11b. 11 oz 17 dwts.
14. 6 acres 1 rood ?9 poles « 2. 11b*5 oz 4dwts. 4 grs.
15. 2acs. 25328y. yds. 6sq. ft.80in. 33. 1 day 9 Hrd"27 secs. !
16. 3 rds. 2 sq. poles 17 8q. yds.  «84» 1 day 1% hrs. 15 mins.
17. 7 1bs..8vz. 2 dwts. 12 gré. 35., 6 bush. 2 pks. 1 qt. 2 gills

10 qrs. 7 bush. 2 pks. 3 qt¢. 1 pt. 36, 5° 3919
w . . . «

Examples 3t (page 63). *

1. £1, 0s. 5}d. 11.
4. £1, 195, 4d. 12.
3. £49, 17 3d.

& £65, 95 74,

5. £47, 18s. 2d,

6. £1, 8s. 1d.

7. 15 cwts. 2 qrs. 18 1b&., 17,
8. 5 cwts. 2 qrs, 7 1bs. 3 0z. 8 dra. 18.
9. 26 Ibs. 4 oz, 6 drs. S [}

10, 24 miles 7 furlongs 13 poles  20.

15, 20 tors 9
16,10 days 22 hrs, 5 mins,

(53 100ds 27 poles,

29 dcres

13. 541%ards 2 feet
14, (1235, 165. 8d.

cwts. 42 1bs,
20 1bs. 1 oz. 15 grs.

3 1bs. 1 oz 5 drs.
£79 65. 7hd.
4 quarters 4 bushels 1 peck ,
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Exampple8 35 (page 68).
1. 8437625 decitnetres * . 5. 429385-294 kilolitres
12'947628 ‘kilogrammes 3842760 cubic centimetres
821709:5 deciditres , 6. 90,000 metsic tous
2, d294'M85 squtre mebres 7. 4000 r3ils .
« 3285'29 square decimetres 8. 25,000 pieces
69284738 gwldc metges  * ' 9. 20,000 allotments
5837000 cubic raillimetres 10. 500 jugs
3. 793'5826 deciares » , 11. 66 steres
0°0429% »75 hectares . '12. 250 cubic centimetres
432°R9 decagteres » 13. 375 grammes
4, 528407 hebtares 14. 20,000 pieces -
4283005 litres . 15, 6200 gramipes .
32592837 cub. débimetres 16. 26666 centimetres per second
had . Examples’ 36 (pake 69).
1. 643732 Xilometres 10, 208430 square miles
2. 29,735,507 square metres  ° 11. 87 kilometres per hour
3. 77304 cubic yardss * %, 12 15443 mains ’
4. 2012 nletras; 354506 metres; 13. 20 44 hectares
19568 , 2244350 , 14. 6 hours 13 minutes
678013 ,, 0 15. 76°054 centimetres
5. 39500 kilos. ; 5600 Kilos. ; 16. 16:90 kilometres
3100 ,, 83050 ,, . 17. 345 inches ’
11500 ,, 10500 »,, » 18. 874:51 yards N
6. 23226 111. ; 2347 I1l. ; 19. 1:14 litves .
250 s 925 20. 2825844 Jps. ; 9°121 yasds
764, , 21. 8003380 hectares
7. 33176409 tonneaux 22. 481902 tons,”
35921645 4 »23. 19368800 gablons
85621032 24. 637700 tonneaux
41841176 ,, * s v 994000
44796721  ,, ' 782100
8. 8839 metres y ? a0 884200 '
9 435 miles b furlopgs ., | 1001000

»
. 148 million kilometres

Exathples 37 (page 72).
9, 191 feet *

. 5 kilos, at 5s. ¢M. per xilo. s, 10, 7.grammés .
3." 25 quintals ; 1'2 hectares * 1], 32700 cms. pér second

4.

906-25 miles

527461 kilometres .

6.

32 kilometres *

7.'29'6 inches ! '

8. 1 litre

L . 12. 188000 miles
» 7 . % 13. 89 kilogrammes

‘14, 12 lbs
J16..73 be.
* 16. 14 metres *
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L. Examples 38 (page 74). :
Yds. ‘ Kilometres. | Chs. | Kilometres. Furs: Kilometres. | Mis. Kjlometres.
1 | 000914 } 1 ¢ 02012 | 1 | .261%6 | 1 | ‘1°60933.
2 1001829 2 04023 2 40233 2 321866 '
2’ 002743 3 |¢ 06035 3 260345 “F 3 4-82799
| 003658 4 08047 4 | 8h466 T 4 643732
5 004572 b 10058 b 1-00582 5 804665
6 005486 6 12070 6 «| 120698 6" 965598
7 006401 7 . 14082 7 1"40815(_ P 11'26531 .
8 007315 8 16093 8 12:87464
9 | 004;8229 9 18105 ’ ¢« |, 9 | 14-48397
T ) T P 1] . e
2. ¢ é ¢
T - -
%q. Yds. Hectares. Roods. Hectgree J‘A_cren. Hectares.
1 00084 1 101168 1 | 404679
2 000167 2 202340 'Y . 809359
3 000251 3« 303510 3 1-214038
4 %000335 ‘'4 1-618717
5 000418 h 4+ b 2023396
6 000502 . 6 2:428065
(7 L 000586 . ¢ . 7 2-:832754
8 . 000669 , 8 3237434
9 0007!)‘3 9 3642113
£1 r'Y ™, A £\
= o ¢ ]
< ¢ B ¢ ©
3' . ¢ [3
| ars. | Gramme}, |Dwts.| Gremmes. 626 | Grainrges. | Lba. Grammes.
L} . . ~
1 | 064799 1 165618 | 1 |« 311036 | 1 .| 373243
2 129598 2 3:11036 2¢ | «62:2072 b4 746:486
3 194397 3 466554 3 9331088 3 1119-730 +
4 4 259196 4 Y 622072 40| 124'4144 4 1492973
b5 323995 5 7T} b 1656180 | 6 1866216
« 6 | 388793 6 9-33108 g 1866218 6 2239459
7 453593 7 « 1088626 217°¥262 7 2612702
8 518392 8 ['1244144 ] 8 248-8288 8 2985946
9+ | 583191 b:] 13:90662 2 2799324 | 9 3359°189
]

Caaag
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]
4 . o
— - 2
Pints Titr®s. Quarts. [* o Litres. Gallons. Litres.
L1 & ode6, | 1 |- 113510 il 454041
3 : > 2 227020 of 2 9-08082
L 3 |o 340530 3 13;62123
RS N B 1816164
. . b 22-7(M5
-n- » 6 27-24246
C . 7 31-78287
) o 8 | , 3632328
. . 9 4086369
[ ] [ ~
v .
. .
5, ., . .
» .
> Qu?ntlln. Cwta, ® Tonneaux. Tons.
- L ) e -
s "1 19684 1 9812
2 » v 39368 2 1-9884
3 ° , 39052 3 20526
4 o 78736 * 4 39368
5 . 98421 5 49210
6 11-8105° s 6 59052 ,
7 137789 7 68894
8 157473 8 78736 »
9 177157 9 , 88579
‘.—- . L v » I‘
6. . P ¢ ’
—2 + »
Centimetres. y * Inchgs, » Mg:trfs. J »Chains.
v v " > — he
1 393708 1 04971
> R87446 2 09942
3 1481124 3 14913
4 1574832 4 o 19884
6 1-968540 » b 24855
6 » 2-362247 6 29826
7 » 9*755955 7, 34797
8 3-149663 8 39768
9 3q43371 s |. |, 9 44740
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7. ) T
8q. Metres. Square Yards. Hectares ' Squage Miles.
1 , 1'196033 1 l 002861 -
2 2392067 "2 | omige .
3 3583100 3 “ 011583
LY 4-784]33 C 4, eWa44 !
¥ 5 5980167 b . @19306
‘6 7:176200 . 6 ¢ | 023167
7 8-372233 7, 027028=
8 9668267 8 « 030889 x|
9 w 10764300 9 I 034750
. . . § ¢
8. . .
Litres. | Pints A Hectolitres!” ‘»nshe]sd :'_ ) I
_— ‘ —_— J— _—
‘ 1 17608 g ¢ 27512
2 | 35216 2 55024
3 ¢ 52824 3 . 825636
4 7:0432 4 117048
b 88040 b 137560
[ 10-5648 6 16-:5072
4 7 123266 ¢ 7 ¢ 19-2585
8 14-0864 8 22-6097
9 158472 9 24-7609

‘c Examples 39 fpage 75).

« 1. 165097 mm. ; 1142°98 ‘um. ; 761 ‘99 mm, ; 28701

2. 4:166, metres ; 2921 metres ; 6°474 metves

3. 27888 ft 20 136 ft. ; 27- 781 ft.r
4. 20865 c. urs. 566400 €, cms. 3 2223600 €. sms,
5. 1589 cub. ft.; 24137 cub. ftv 315702 cub. fe.
8. 35756 litres ; 82 litres ; 291 litres ,
7. 0859 galls. ; "10-214 ga.]ls. 2:216¢zalls. o
8. 40823 ﬁ rammed ; 453-593 grammes ; $73'24 grammes

120-5% ; 10b S’l 1bs. ; 22425 u\a 1 2153 Ibs. (Troy)

‘

¢ 10. 3307-5698 kllogmmmes 0

, 11. 7731033 ”
‘12, 1869845
13. (1) 80327 yds. ; (2) 45641 miles
14. 1) 9773 yds. ; (2) 66527 milLs ; (3) § miles 973 yds.
1) 41'872 miles ; 73694 yds.
(
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Exa.mples-m (page 75).

879

1. 0'82143e0f a cwt. @ 083334 of a £ per cwt.
2. 27669 kilogrammes @ £0-033 pe1 kilogramme

. £1, 134 1. . £22, 175, G4
4 o£a9 1:. 3de o * 9 56 nnles
5. £6, 128 *

6 £3, b6s. lde .
7. £2, 0s. 34. . 12. 1s. 4d.
13. 9374 metres ; 30756 ft.

»
Examples 41 (page 78).

1. £2239, 2¢. 6d. 9, £26, 16s. bd. 17.
2. £5003, 25. » 10. £19, 1s. 18.
3 £317, 3s. 9d. 1§ £563, §s. 6d. 19.
4™ £985_12s. 7d. £1114, 6s. 64.° 20,
5. £2003, ®s, 53d.  13*£998,998, 195. 2}d. 21.
8. £52y 148, 14 £2487 22.
7. £37, 45, 2d. o 15 3148, 18s. 3d. 23.
8. £1:34, $s. 6. £268, 18s. 3d. 24,
b ) ’
° Examples 42 (page 81).
*
1. £11,13s. 5}d. * 8. £38, 35 7d. 15.
2, £248, 8¢ 113d. . .9, £367, 18s. ;%d
3. £49, 2. 6 10. £123, 15s. 9. 1;
4, £10, 5s. 3 d. 11, £127,9s.64. |, 1
5. £418, 13s. 63d. 12. £158, 8s. 8d. 1).
6. £455 9s. 2}, 13. £8095 45, 2L
7. £60, 13+ 2d. W 10 £1532,,45, S
[ 2 *

Examplés 43 (page 82).

1. £10, 14s. 11d. 14. £6Q) 7s. 7}d . 26
2. £27, 5s. 7d. * 15. £57, %s. 934, * * 2T,
3, £54,2s.1d. * 16. £oOG 5. 72d. 28,
4. £55, 0s. 2d. 17. %2379, 1s. bid. 29
5. £52, 5s, 4. 18.° £198, 2. 9 5«1
* 6. £198 4s. bd. o 19® £62, 2s 9, . ;
7. £24, 8s. 11d. 20. £1},73 4}d.

8. £751 11s. 11d. 2} £383, 18a d

9. £212, 13, 6d. £116 19s, 2°d 34.
10. £39, Bs. 1d. -23 £115, 17s. 104d. ,35.
11, £7, 125, 4d. . 24, £308, 18s. 9 * 36.
12, £544, 8s, 8d. 25, ,£472, B 1l. 6 wi. 37.

13. £260, 35, 63d.

10. 487-% centimetres °
11. 28320 grammes !

L1395

£3 16s.47d."

£203 14s. 3d.
£2081, 13,
£44,917, 10s. 9d.
£13,107, 13s. 3d.
£109,888, 0s. 3d. |
£2661, bs 2d.

£27, 2se 7%(1.

16. £59,626, 173, 6d.

£11, 11s. 84®

10d. per 1b., H

20 tons 4 cwts.
o1 qr. 26 lbs.

£25, 125,

£4,1 117 m.

£28 2 (i 3 c. .9 m. *
£14.) 091, 5 fl. 5 ¢,
£957, 250

0. £2,592,000

£1434, 7 fl. 5 c.
£375, 5. 6 m.

33. £132, 91 4c.
£17,984 .
£434,111.5¢. 6 m,
£6, 1f.2¢5m.
£2 31l 4¢ 2.m.

4c.
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Examples 4% (page 85).

©13. 3
14. 20
'115. 5

.
.

16.' Gain 64'6 marks én £100

1 2?".5;58%;1 ;30;42; 9, 275 ,
; £61 ., 1007 . .., 1001
2. 10; 65 10; 63 10. () o5 () pprs
z' gs . Y i) 1007, g '
. iii) —— ;
5. '400" "~ . PR _'. f -
. 1200 11, (i) 22% (i) 4.
7. 16 tons 5 cwts. 12. 8 A
8. 80 ,
¢ Examples 45 (page 96). ~ *©
1. 126230 ' 12. 1607 francs .
211682 13, 90 milreis,
1514'16 . ‘14, £825, 0s. 11d.
1854824 . 15, 396'79 lire
215695
T 141188 17! £234,7 6d.

2, £35 81l 1lc. 7m.
£424,6 . 7c. 5 m.
£9,8f.7¢.7Tm. .
£5,3 (. 4¢c.3m.
3. £f, 14s. 83d. ‘
£83, 05, 113d.
£f,12. 14d.
£32,710s. 134.
4. 14479 ‘Y

, 5. 43855 francs "
8. £2, 10s. 4}d.
7. £12, 12s. 63d.

v ¢

18. 91 marks

¢ T

19. 5873 frs. "5 centilnes
20. (a) '76651" =£5, 2s.
(b) 456-0698 =£30, 7s. 4d.
w (¢) 54974 =£2, 6s 6d,
(d) 1454531 =£9, 13s, 7d.
() 63594 =8s. b3d.
(f) 1053125=14s. O3d.

(g) « 25:2656 =£1,13s. 83d.
(h) 30-pek,
. 21, £210, 46s. 7d.

9 =£2,1s 03d.

22 ‘B1=2549 francs

8. 269'69 marks' At 289 3s. 11d.,
9, £98, 3s. 8d. « 24, 423 milruis
10. 10556 krones 25, 13s. loss
Q o

11. 536'94 florins

.

1. 1:380 6. 9-8b4°
‘9, 12695 7. 0:0447

8. 4'591 8. 00480

4. 03595 9, 7843

5. 0371

' «Examples 46 ‘(epag; 97).

.+ .10, 113144

v 11 78356
12. 3601
13. 00374
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Examples 47 (page 97).
1. 15432 gmms ® 8. £2, 0s. 2d. per acre
2. 4s. 10d. pgr yard . 9. bs. 4-33d.
3. 3069-44 ft?; 935 42 metres 10. 1226 grammes
4. 1£09308 kilometres R 11. £22, 15s. 9d.
5. 2831 lgtres" o 12. 70 centimes
6. 8707-23 sq. yds. * N 13. 6812:3 grammes
7. 278,7%, 2841 litres, 2840 14. £14,801 per mils
© sgramnges . 15. 170,400 tons
. * .
L4 .
» *Examples 48 (page 100). ° .
1. £1, 4s. '_ * 6 £33, 6s. 8d.
2. £, 35, 5}d. * . 7. 2s. 6d. per hour
3. 12 days R ‘ 8. 4 francs, 16 centimes
4. £4,15s. 93d. @ . 9. 1011 grammes
53 £6, 9..5‘.'11d. 10. 70 kilogrammes
. . L] ..
®*Examples 49 (p':ge 103). .
1. 42 days o . ¢ 8. 24 hirs. 52} min.
2. 20 miles a day ., 9 la-ﬁr "days
3,881, 125, 9d. . 10. 93d. .
4. £276,17s. 3d. | 11. 35} daysin ali
y 501024 ft. o Yy * o 12, £262, 10s,
6. 22% lbs. ’ < o ¥3.26days
7. £34, 4s. 3d. ., . .
. : . ) Y . .l
Examples 48a (page 104) *
1. 70; 9% Coe 9. 25014 and 16676
2. 3%; $8% 10. .4 tohs 15 cwts. 39 Iba.
3. (1) 155 nngs 6) £1 ,98s. 6d. Fl. £3 155 64d. °
4. 20 miles per hour, * 12, £3,9s 4d.
5. 256 shots LA 13. £33 .
. 6. £13, 0s T3d. 14, g twts. 98 lbs.
7. £15 e, 15. 34 days

.8, 3s. 4d. per yard ; 120 yards 16. £61,18s.

81
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‘ Examples 50¢(page 105). L .
1. £142, 10s. 10. 1250men 19, £160, 16s. 13d.
2. Half-an-hour per day 11. 100 men , 20. 4 loaves .
3. 32 men r 12. 45 mep 21. £8,10s. 6d
4. £10, 8s. 4d. « 13. £39,4s.7d. . '92. £220
5. 4) men  14. 80slabs 238 ft. 1% i
6. 19655 yds. 15. 7 days ¢ 24. (£25, 5s.
7. 164days 16. 40'253 pints ' 25. £403, 45. .
8. 80 men 17. 27 days . 26. 50 boys
9. 180 men , 18. 15 men 27..9% niiles *

v ¢ @
‘ Examples 51 (page 109). ¢

1. £25, 4s. 5d. 8. £9, 1s. 7d. ' 14 £60, 115. 9d.
‘2. £141, 16s. 3d. 9. 3762 gallons “ 15. 3 hours‘ner day

3. 958048 cwts. 10. 342496 tons 16. £3, 65 8d. *
4.+29043 people 11, £69,925 11. 4,737,128,

5. £60, 8s. |d. 12. 70°0416 gallons 18, 6270 Yrancs *
6. £832, 10s. 84d. 13. 2538

7. 8291 cwts. 2 qrs.

“

19< 2116 Iitres
<

o Examplts 52 (page 11f).

104% 5 3%; A% ; 163%5 8% - 11. 25125 per cent.
2. (a) 7%%; (b) IS}A 5 (©) 3% 12. 9529 per cent. i’
3. 33 per cent. 13. 185 per cent.
4. 33} per cent. * 4. 1773 per comd!
8. 14§ per cent. 15. (0'06 per‘cent.
6. 408 per-cent. ' 168. 0"36 and 0-18 per ccnt.
T, 99°3%; 9780 ;'36'8% , « 17355 pey ¢nt.
8. 175. 6d. ; £56, 2s. 4d. 18. 063 per cext.
9. 275 per cent. 19. (b)cby 029 per cent.
10. 75 per cent. . 20. ¢13 5 0°13 ; 0'26°per cent.
. ¢
‘ [ - [

! Exampleg 53 (pige 113).
< 1. £2, 10s. 5. £8,00000¢ <« 8. 23,333 c. cms.

2. £429 *§. 380 boys ¢ 9, 186 francs

3. £1260 7. 250, 1. 20736 dollar:

4. 600 '
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»

. Examples 54 (page 116).
1165200 o 8. £1920,14s. 15. 2 gallons
2. 656 ’ 9. 16 fr. 50°centimes  16. 40°77 kilogrammes
3. £3274 o  10. 515854 17. {22
4, 3006000 _ ® 1, £800 ° 18. 17 1s.
5. £7594 . 12. £500 *19. Taking fitty matter
6. £1Pper acrc se 13. 37walléns . as standfrd,*noth-
7.801bs. . o 14s 10 gallons ing further has been
. e, added ; 1s. 83d.
L I'.x.a.mples 55 (page 119).
1. 481% @ .9, £97,870,000 .
2 1626°, 10. England 0-957 per person
3. 00105 s ° Wales, 234  ° °
4: 1375375 Scotland, 401 »
~ 83,410 Izeland, °® 464 ”
6. 7'3 lougs ; Urited Kingdom, 1-70 "
7'5_hougse 11. Englawd and Wales, Population, 24458354
7. 020 inches; Scot'ag‘l, s 3504642
008 ipches ® Ireland,® » 5522469
8. £807, 2s. Yd. United Kingdom, average number of letters=30
. . o
*  ‘Examples 56 (ppge 121).
1. Rovenue, £37,845 ; Expenditure, £39,260. .
2. s . [ Y
¥ L
United Othar United oth: ® Por-
& Total. Kil.:.gdim.. Canada. pus';?:;?z'm. }\‘;:E?‘:ctz’ll Cou:'n,:ires. cen?:ge.

Totad 11,771,307 40,440 | 140,65% | 38789 1,082,042| 10,442 | 282

Yearl ’
Av_'eml,:,'e} 354,273 99,888 gEi’,‘lM 7,758 216,408( ,2,088 | 282
Year® _'. * S Pcrv;nt,R;e. . . *
1 . .. . . 298
1897 :* P . . . 295
1898 o N . .0 209

%99 . 4. . .. o°25 o
1900 ., ° ee . . 2692

o 3 £30, 10s. . *, .
4. Averoge increafe per decade . . . . 311797
Percentage increase since 1§51 . . . . G{8

189170 . e, . 182
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5. - \ ‘ ! ‘\‘
(4
‘ Averago No. ¢« Number of Excess
A.‘cc. , . Members. Number.,
England « .| mao17 498 | 38
Wales . C e 67587 3¢ 0
Scotlang . 67993 ‘69 +1
Ireland 43386* |, 6de, + &7
e | —
¢ 45,216,751 68407 |« 661 (U
6. 1°44 milkus per hour
7. Average number of marks=150
Avérag: percentage = 68
8. 4 per cent, .
9 *
Numbers. Tonnage.'
Year. Total.|% Steam | ¢ ' | Totals. %8 Steam.)
1896 ¢ 645 | 476 296,746 92'0
1897 732 | 422 U, 218787 | 854
1898 1004 | Al°3 ¢ 4]5 230 | 91+7
1899 « 844 | 467 . 435, ,471 | 930
1900 823 | 480 408,310 926
Tofals | 2228 | 1820 | 4048 | 450 | 151,342 1,693,202 1,834,544 | 918
S P—— " —_
Averages | 446 | 861 810 449 B 30,268 336,640i 366,909 | 915
«— -
10 ' « v -t
¢ Numbers, ¢ o e « Tonnage.
Year. » ¥ Total. "/. Steam.] « Totals. | Steam.
BK | « [ ofo | 826 | e | 180,663 | 827
1897 290 | 724 ¢ v 166,108 | 782
1898 336 | 812 o 212244 | 96°T
1899 373 | 710 ¢ 226,001 | 940
1900 319 | 787 ¢ ,669 | 965
kTotals 1.366 1222 | 1688 | “ 770 9¢%63 | 922,922 | 1,017,585 | 907
.Avera'gel 73 244 | 318 76'8 18,933 L'J.84,584 208,517 ( 896

11., 8s. 934.

L)
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-12. ! )
e 9
. * 16s. 11d. | 799 miles
. . 8. 2d. |512
°. . 3s. 53d.|365 ,,
[
{Totals.. 386,677 116,231,929| 100,030,| bs. 2-1d.|42:0 miles
d ot a O a
13. 3-87 inchese
14, 8 stones 8 lbs,
15. 7-568 lours
1R, A
®
v L J
. Dutiabl Rate
g o |’ | e o i Tt
£ . £ £ s d d.
. 200 . 40 1’10 0 1-80
o 9260 * 90 376 3214
. 300 149 5 5 0 4-20
350 o 190, 7 2 6 489 .
, |* 400 240 9 00 540
» 450 300 11 5 0 690
50Q 350 13 2 6 6-30
550 430 W 2 6 7-04
600 © 480 18 0 0 7:20
650 s 580, 2115 0 803
700 630 2312 6 810 »
750 750 | 28,2 O 900 , | ¢
~ [
. 17 2079, 1103, 1408, 1458, }3.95
18. . .
e (]
1891  °|, 1901 ? 91891 # %1901
[ L4 © v
. .2 7497* {7303 °
o 2503 22-97
R 0 000 000
z —w
Totals . .|920,002,85 | 32,526075-| 0000 | 10000
> r .
. s o o 7266 ‘ 7530 °
o P 24-22 2199
’ , 312 271
§ I
Totals L 4,025,647 | 2472,000 | 10000 10000
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v

C
19. 4 montls 23. 2'6 mcnths

20. 24th February 24, months
21. 6} months %5, 104 monghs
22. 5 6 months 26. 174 monthas

O

1. (a) £1000 ; () £960
200

Egamples 57 (page 129) i
8. £571, 13- 9d. %5. £499 by 2s.

2. £1 3. £1207 _ 96 £963
3. £7.2, 10s. 10. £280 T 1% £187, 0s. 10d.
4. £84V, 12s. 6d. 11. £1200 18. 1s.mn £
5. £486, 15s. 12. £900 19. £13, 15 o,
6. £64 13. 8 84d.; £2,185.9d. 29, 4388, 10s.
7. £650 ° 14. £740; £760 21. £250; £60
' Examples 58 (page 131). ‘
y r
1. 17s 8}d. 6. £10, 17s. 6d.
2. 4d. on the shilling is the better; 7. 14% per cent. .
81d. 8 1 13 per cent,
3. £21, 7s. 2d. 9. 2, 17s. 41.
4. 19s. 6d. ; 21 per cent. 10. £1, 11s 103d. . ¢
b. (a% £5,11s.74d ; (h) £5,12+.10d. 11. The firm B, gainirg 3d.
(c) £5,135.114d. ; (d) £5,145.3}d. 12. Lose 8s. 04d: by buying in

(¢) £5, 16s. 41 .

town

Examples_59 (page 130).

- £ s d
‘2.8 d . - 5. 3 3 0
1 16 4 £ s A4 186~

5 3 - 3 512 0 2 5 4%
1; (s) 215.0 ' s 817 6
114 0 15 14 4%
__8.9 .211 0 7 10
. -

_2:90_ 1213 0 ) 15_6_6}

¢ . £ s d.
i . 6. 1010

£ s 4 £ s d M 0
2.7 5 0 ¢ 2 2 0 ! . 3 86

318 -8 ‘e 310 0 1 9

, 19 3 613 0" 70

210 8 710 0., - 3 0

- 8 9 617 6 . 10 0
512 4 26 12 6 216 1
Sm—— “————
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f s fd. o é fl. c¢. m.
73 b » 23. 05 6 0°
356 4 .. 1 2 8 25
15 0 0 O
280 iris
. o ,£ s A :
23 9.0 °« ® © —-——-—a-— .
1 365 o ° ' less ,
22 o6 7 L
,18. 7 6 »
4100 . °
2912 «0 e
e517 6 .
0P 6 - £ fl. e 1A
21 0 O 24, 28 7 0 O
411 0 ° * . 4 b 6 25
——— 6+ 8 0 44 6 0 O
o 2 O 1 : 2 5 675
e 105 fle 0 518 1 1 9
. e+ Examples 60 (page 142). .
£23, 72 6d. , 7. £750
£4874, 4s.¢2d. ° 8. £140
£91, 0s. IOJ 9. 6 per ent.
1s. 9d. per cerft, . o 10. £1553, 6s. 1kd
The latter ; £15, Gs. 9d. 11. 123 per cent.
The previous offer by 33. 7d. * 12 £4800 (uppd'ox;

‘.Bxa.mples 61 (page 144). o

4 £423/10.° ™ 6. A, £801 B, £180; § £66, 135 4d.
2, £7, 13s. 5d. [ (‘ £44..)0 10. £'360 £12371
3. £581, 17s. 6d. 7 £ 500 ; £350 11. £o2u8 6s. 8d.
4. £9968 . 8 QOO . 12. £162(' £126
5. £9, bs. 3d. . ° * .
. Exa,mplei 62 (page 148).
1. £1, 2. 64. 7. £11‘ 0s. 10d. ; £8,16s5. 8 .
2. 354} ac. ; 313} ac. 404} ac. ; 8..113, 339, 678 791
. 243} ac. 9, £b4' 11s, 8d. ¢£5 8s. 4d.
8. £6, 4s. 103d. ; £3, 2s, 5;}d' o ol0. £80, 25, 10d. ; £5o 1s. 9d%;
4. £1, 13s. 4d. to eaeh?oy,. £36 145, 8d.

£3 155, 0d. to eagh girl *® 11. £13, 2s. ; £23, 18s, °
5. A, £42 B, £48; C, £60 12, Cputs in £266 ;
8. .A'man 1 receives, £1,16s. 9d. pa . | A gets £113, 155, ;

woman, £1, 15s.; a child, 8s. od. B gew £136, 10s,
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1
. A £1,7s; B, £\, 4s.; C,
. £903; £770; £637
. £445, "12s. 3§d £280, 16s.
£1]55
A, £500 ; B, £300

28k florins; 684 shillings ;
1026 sixpeuces

Examples 63 (phge 152)

1. 17s. 6d.; 15s. 33d.; 2s. 2}d.
2. 12 tons 5 cw. 16 grs.
6 tong 2 cwt. 2'6 qrs.
4 tons 1 cwit. 32 qrs.
3 tons 1 cwt. 1°4 qrs.
3. 431 ac. 1 rd.
143 ac. 3 rd.
b75 ac.
4. £1, 19s. 43d.; £2, 125 6d.;
13s. 13d.
5. 16s. 6d.; £1, 4s. 9d.;
£1, 7. 6

A £451, "16s. 8d.% B, £oOa, 1s.
88 grains alloy ; 2 grains siver
5Y erdwns ; 171 half-crowns ;

COMMERCIAL ARITHMETIC

21 187 of eath
' 22., 80 sixpences
. 72 half-ciowns
24 lhalf-soveteigns
23. 90 ha.lf-soverergns
120 h« lf-crywns
2:0' sixpences
« 24, A, £30Q - B, £390 ;¢ no
dlﬁ'erepce ,

£3
104d.

L4

v
¢

6. 780 ac..; 468 ac. ; 520 ac.,

7. 8d. per "child 14 63d. per
woman ; 2, 0fd. per man

8. A,jlls. ud.; B, 1s¢4d.; C, 7s. 4d.

9. £1 Gs. 8d.; £1 3s. 4d.; £1 8s. 4d

10.° £33, Bs. % £43; £15, 1s.

11. ,*.,122 %65 ; .£l"7 1835 4d.

‘12. £1¢, 8s. 1id.; &.s 15s. od. 3
£7; Os. 4dy

13. A, £6,12s.; B, £16,10s; C, £11

14. A, £176, 4s.; B, £06, 1s. eu
C £146 16w, Sd. *

Exampler 64 (page 154).

1. £182, 9. 103d.
. £300¢

3. £2205, 5s. 10d.
4. £84,484, 6.
5. 12s. 6d ra the
6. £2012, 18s. 7}
7. £.3960

[

; :

8..1s. 8d. in the £, £137, 10s»

9. £74, 65. 14.
10. 6s. 8. in the £
1k. 8s. 4d. in the £.; £455, b
12. £13%3, 65.'8d.
13. £945, 19s. 2d.

Eramples 65 (pagt 157).

£1521, 175 od
ds, in the' £

14.
15.

9

16. 14s. 2d. in the £

+17. £89, 14s.

18 8s. in the £ ~

19 £100Q

« 20. ])ebts £15 000 ; assets, £5000
21 3d. ip the £;

N 5;294 11s. 104d.
22. £1049, 14s. 11d.

o

. 104, 23. -£2150

£1q5 .
¢

1. 28s. 0. 18s. 4d. €15 46 {oz. at 5 for 6d.
2.7d. per Ib. ' 108 3s. and 4s. 104¢ 66 doz. at 11 for 9d..
8, 48s. per quarter er 1. ¢ 16, 1} cwt.

4..-£3, 45. 7)d. 11. £2, 6s. 8d. * d7. 6s. per lb.

5. £1 1bs. 12..1080 18¢ Loss, 8s. 2d. °

6. 10d. 13. £128, 18s. 4d. 19. He gained 8s. 6d.

7. 2:324. £18,19s. 9. <20, 5}d. perIb.

94. 168 sold
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Exa.mpleg 66 (page 162)

1
2.

7s. 2&(1 per quart o
4-8 per gefit,
3. 813, 1bs. ; 178 per cept.
4. 10s. 1d. pcr ba§ of 12 1bs. |
» 5. 5@per cefh.

6: go oran OG-

. £30, 7s, Jd' .
9. £875 ; 71} per cent, ®
10. £6,913%: 4d.
1% 8 per cept. .

13. '2 3. 3d. o .
14. {3‘; per camt. loss, *
15.

00 =3

16s. '10}d. per gallon .

26.
.27,
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

eckly salemustincrease8tjmes 39,

16. 4@0 t 2. each ; 27Q at 3s. each ;

2s. 8d. and 4s. 4d. per " 1b.

GO per cent.

6:94 per cent. ; 11 dozen

He guing 63 per cent.

36% per cent.

£1400

Bhe first bookselllr gfves the
better terms by 1s,®

£25

12} per cent,

11-55 per cent. gain

046 per cent.%oss

5d.

615 1)er cent,

He sells 13 1bs. as a stonc;

original cost £15, 12s.

Jher cent. gaifl . 40. 84 per cent.
17. &% ﬂr cent. gain ¢ 41. 1:05 per cent,
18. 20 per cent. o ®oe, 42. 6°48 per cent.
19 72 -per © gent. loss 43. 106G per cent. gain
£150 ; , 44. 2s. 5d. per 1b. ©
B £145 4 *° 45. 12} % gun ; 113 loss
21. 10 per cent. 4. 1s.70%d.
22. £1, 10s. 11d. fler doz. 47. £7 per cwt. o
23. 42} per cent, o #8. 645 per cent. gain
24. £1, 17s. 4d. per cent. 49, ls 4}d %)el 1b. !
25. 10 per cent. . 50, &s. pex 1 .
-~ . .
. Exemples 67 (page 167).
*1.°17 for 1s.” ™ T 2s 6d. per b,
2. 66at 2s. 6d. ; 30t 3s. 4d Bs.6d. 8,
3. 4s. .- o 92(1 per Ib.
4, 2s. 9d. . s 10e 48 6d. per yard
5. 8s. 2d. per yo;(f o 1. % 113 .
+ 8. 17 per cent. ; 10s. ¢ 12 £2,4s 24
'
.
° Eumples 68 (1)age 174 .
1. 12s. per yard *. £2 6s loéd 12. 4s. 2d.
2. £1 per cwt. o« g 13. 23 per cent,
3. £62, 10s. . » 115 (I per stone 14. 9 per cent:
4, £1, 2s. 2d. per cWt. 10 £3, 15s.'10¢$ 15. 5°26 per cent.
" 5, 14s. €id. per yard . Gs. 3d. 16. 5s. 7d.
6. 63 per cent. . » 17. 20 pér cent,
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1
2.
3.
4.
5.

COMMERCIAL ARITHMETIC

ﬁxamples 69 (paga,174). 1
74 per cent. gain 6. 25§ per cent. gain
24 per cent. loss 7. 50 per cent.
124 per cent. | 8. £40 .
£14, 8s, 9. 2} per centr gaif
£1287 v 10. 12} pet cent. loss ; £1

L
. ~

¥

Examples 70 (page. 177). )
1 1b. at 3s. with 21bs. at 1s. 6d. 7, 5O at 16s. 6d. with 40 at 75s.

. L
2. 2 Ibs. at 1s. 9d. with 1 1b.at 8, 40 pairs gloves with 50 pairs
1s. 6d. stoekings. ¢
3. 2 lba. of hest with 9 lbe, of 9. 33} galls. &
second quality o 10 101bs. at 6d. with 60 1bs. at 9d.
4. 1 gall. at 36s.. 5 at 37s, 1 at 11. 4 lbs. at 45 3d., 1 at 4s. 6d,
39s., and 1 at 40s. . 9 at 5s. 4d., and onc at 5s. 6d,
5. 27 galls. of water 12. 22-galls. at 19s., 2 galfd. at-16s,
6. 72 Ibs. of coffee 2 dalls. of water

v

Examples 71 (page 181).

1. £50, 14s. nl. 14, 2] years 27. 44 per cent.
2. £107, 14s. &d. 15. 4 yeam . 26. 3] years
3. £62, 10s. 9d. 16. 3 years 29. 3 per cent,
4. £376, 5s. 17. 6 jears s 30. 4§ per cent.
5. £720, 104, 18. £88, 15s. 7d 31. 5 per cent.
6. £1010, 8s. 19. 6th Nov 1886 32. 4} per cent.
7. £280, 12s. 20. 8} per cont, 33. 2-Gper cent.
8. £650 21. £562, 1s. 2d. 34, £, £165; B, £150
9. £550 22, 6% years 35. £23, 6s. 9d.
10. 2} per*cent. 23. 3 pércent. ; Syts. 36. £667, 10s.
11 3 per cent. 24. £20 r¢ 87 £1500 at 3 p. cent.
12. b pe? cent. 25, 5% years £1800 at 2} p. cent.
13. 3} per cent. 26. 6 per cent. 38. 3} per cent.
)
. Exsmples 72 (page 183).
1. £850 ¢ 6 £978 -
2: £42, 35 92, 7. £960 '
3. £850, 10s. ‘ 8. 5633, 6s. 84
4, £227, 12 0. £1600 “

B. £660, 14s. . 10. £384710s, ,
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]
Examples 73 (page 187¢/

[ ]
1. (a) £12, 3. 3d. * (c) £23, 6s. bd. 9. £13, 16s. 1d.
?) £74, 10s. 5d. @) £19, 9s. bd. 10. £8523. 10s. 2d
c). £31, l}s 3d. 4, (a) £510, 1s. Gd. 11. £17, 18s. 7d.
(d» 1s. 5de @) £758, 18s. 9d. » 12. 273 per cent. ;
‘9, (a,) £1010, 158, 1d.s (c) £79, 25. 3k £22, 18s. 10d.
£862, 83410d. , o0 %60 13. £337, 16s. 2d.
£577, 5.2d., * 6. £13, 95 4d. ° 14. £48, 18s. 9d.
3 (a £8, 7s. 6d. o7. £5,16s. 11d. 15. £670,§30,307
(® .£Ad, 12s. 2d. 8. 3914 per cent.
| ]

L 3 .
® . Examples 74 (page 194).

1870 e .t 7. £277,160 30 .13. 760 |
2. 5426, 8¢ 8. £10,600 Stock  14. 6} *
‘3. £6250; £6000Stock 9. £1305 Stock 15, 873
4. £4931, 5s, o, 10. 117 16. 102}
5, £50% 1. £1055 17. Gained £12, 10s.
6 £16,626 o 42. 2154 18. Gained £106

[ ] . °
o "
. . e« Examples 75 (page 196), .

[

1. £180 o 7. £312,J10s. 12. £2812, 10s.
2. £24, 7s. 6d. 8. £11,760 13. £2412, 10s. ; 96}
3. £249,16s. o 9. £11,900 14. £140
4. £125 10s. 10, 101 15. 1% per eent.
5. £245 11, £2175, 16s. Sd' 16. £1326, ¢
6.~ £460 .

- Examp!es 76 (page 19.11

1. £8400 Stock; lncome.ufcrehsed 1 Par
by £28 4. Increased by ¥22, 2s. 6d.
2. £800 S'oock -onfcome.fhereased 25.. £700 “Stgek ; £1600 Stogk 3

by £5 . no change # incdine
3. Increased by £2o, 7s 6d. 16. 8 per cent.
g. })ncrmsed l;’y ;389109 ]063 ig %ngreaseg ]};y fg‘;l 10s.
. Decreas y £14, 10s . Infreased by
6. Decreas?(i by £10’ 1&'. 1 ? .
7. 90 .
8. Increased by £2& .. i 21 fgncrcased by £8, 9.
166 22. £190
10. Inc?eased by £18 23.,£7680 Stock ; £2ll,

11. Par o ., 24, *£97,600
. _12. Decreased by £5,"12s. 64, 25. £388. 16s, .
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‘Examples 77 (pag2 203).

1. £20 11. Iacreased by £15
2. Increased by £164, 55, 12. Increased by £26, 13s. 4d.
3. £1010 Railway Steck 13. 77§
4, £1470 14. £12087, 12"
5. No alteration 15, £8, Os. éid.
6. Decreased by £23 16. £5362, 10s.
7. £2063 17. £45,000 Scock ; 80
8. 86 18. ‘R} per cent.
9. Increased by £18, 15s. 19. £10,064
10. Increased by £18 20. £500 ° .
’ Examples 78 (page 206).'
1. 3} per cent. ; £48 ¢ 12, 87%; £1600 Stock
2. 15343 13. 326 per cent.
3. £50; 189 14. 75 [
4. £46, 13s. 4d. ; 4 § per cent. 15. Deereased by 0-92 per cent.
5. The 3] is the better stock; 16, £15001n the 3 per cents.; £500
£80, Gs. 114. in the 5 per cents,
6. 7213 17. £11565
7. Great Western Stock at 136}; 18. £4725
6s. 4d. 19, £6175 in the =« per cents.
8. 82} 20. 4 per cent,,
9. £9000 . 21. £200; £12,500
10. 3?«per cent, 22. 5} per cent.
11. Thé Railway deben‘ures at 2. The £25 shares
£4, 1s. 11d. 24. 2% per cent.
2
. Examples 79 (page 209). .
1. £112, 11s. 7d. © 11, 419; 4386 per cent.
2. 462 per cent. . 12. Ga.n, £5' .
3. 108 13. Buywag “cum. div.” he gains
4, £8; 99 £29, 7s. 6d.
5. £100 in 4} per cents. 14. £1,647, 10s
£600 1n 4 per cents. 16. £35056
8. £12001n 3 prr cents  ©, 17. £4570
£J60 in 5 per cents. ,18. £12, 12s. 6d. gain
7. £231, 4s. 7d. 19. £9], 12s. 9d.
8. £3248 :n Railway Debentures  20. £142, 17s. 9d.
£2352 in Colomal Stock 21, 3-3575 per cent.
9. £4640 .22.. English Railway Stock is the
10. 59§ ° ttér ; £8, 2. 3d.
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»
Examples 80 (page 220y

1. £5, 2a. 15. 73 days 28
2. £869,11%. 4d. 16. 8 months 29
3."£450’ 1%. 7s. 30
3 7 b %
] 3 o8, .

8.023rd July 1. id. °

7. £812, 109. , * 2. £10400 ¢ 33
8. 41 per cent. 23. £1275 34
9. £635. £1304, 7s. 35
10, 73 days . 24 4} per cent. 36
11 £1, 29 6d., 25. £608, 6s. 7d.

g 40, 6s. 6d. 26, £200, 8s, 4d. 37.
13. 27 53 . °27. £2, 11s. 5d. . 38.
14 1s. 7d 39.

L) L] .

“ e o, Examples 81 (page 222).

. o£2,8 35, 3d. £57, 15s. 43d. 12.
2 €345, 8s. 3d. ;&,12 £12,1s.7d.  13.
3. £29, 185, &d. ® 9 *£861, 7s. 6d. 14.
2 £495,%3s. 10. £842, 4s. 84 15.
(55 (1}3 54 op 4- . 11. £306, 2s. 5d. 16.

. Gains, £T) 4s. o
¢ Examples 82 (page 227).
1. 128, 64, 243, 138 5. ¢, 9, 1297 9.
2. 4,28 6.--2 —b, -4 . 10.
,‘I 7 é, a;, 3 . 11.
4 ] 1'614'9 P) . ; 3 12
* °* Examples 83 (page 2.3ﬂ)
1. 26385 7. 091t;7 . 23. 70'31
2, 12227 8. 596528 ., 4823
3. 36087 . 9. 2933 6. 2164 .,
4, 19115 . *10. 5¢304 . 16. 02818
5, 1-1482 11, 4:7998 17. 5°463
6. 20018 12. 4%2e5 18, 006033
e .
° Emmples 84 (page® 234).
1, 150800 b 002919 o o 13, 2677
2, 2041 * 8o 04667 14, 21-28
3. 02085 ®9, 6330 15. 3,877
4. 014102 . 10. 5663 16. ©'399
5. 25940 11.433480 * . 17. 2764
6. 4702 12. 000004437 18. 2-287

395

. 25 11d.

. £71, bs.

. £620

.6 per cent.
. £746, bs.

£7 46 PS4,

. £330, 10s.
. £505 .
. £-10,400

. 3% per cent.

*

3 per cent.

2230, ss

4'8 per, cent.
o2

3°G3 per cent,
£z 18s. 6d. gain
24997°5 frarus.
£302.

£818, 115, 24.

[
4, 8,34
27, 16, 32
216, 243, 2-1
64,4729, 4

19. 1043 »
90, 1-204

21. 681G0
€2, 0005084
23. 685300000
24, 0-0001016

19, 1437 °*
20. 8076

21. 05223 ~
29, 01312
23, 0-Q002247
24, 0:0004191



396

-
TOPRNIN N

i
PO =

-
oomﬂmmpwmu

3193 x 10°
3314 x 10°

. 2831 x 10°

1276
1'166
109Q  »
1162
1132 °
01030

. 4914 x 10°%°

. £41, 134, 1d,
. £98, 11s. 7d.
. £3144 8s.

£42'32 14s. 1d.

. £384, 98 1d.
. £96, 5s 2d.

. £46 6s. 10d.
. £1073 2s. 1d
. £856, 6.9 5d.
. £37, 195,

. “'215 9s. 6d.,

13.

14. £3257, 136, 7d.

1. £610; £620, 9s. 9d.

«

*Sxa.mples 85 (page 235).

11, 7461 x 10"
12. 2267 x 108~

1-479 -
8678 ‘
1-206

. 1543 .
. 2625 ; 0°9486
. 3324 ; 2°042
. 3371
. 22°56 ; 74330 «

1-837

’

v)‘

<

Examples 86 (page 241).
28. 50625 eor cent.
29. 3:034 per cent.
30, £6250

. £8, 3s. 5d.
. £2, 1s. 11d.
. £1, 10s. 11d, *

18. £4 3s. 10d.

£80 '
. £1760, Es. 11d.
. £1341 19s. 3d.
. £600

. £19, 7s. 8d.
£8000

. £541, 4s. 4d.

£114O 9s. 8d.
27. £46, 2s. 5d. )

31

34.°£2

CQMMERCIAL ARI THMETIC

21. 9541
22. 11450
93. 15240
24, :-,483
'95. 9.
6. 1-085
i;, 11116
28.' 06767
29, 07096
30. 0-4150°

. ]

8 prizes '
82. £440, 15s.14.
¢ 383. £7 108 11d.

1,454

35. £17,779, 18s. ¢d *
36. £22; 9s. 114.

37. Tu9 years

38. In 40 years

39. £833, 6s, 8d\

40,

Examples 87 (page 245).

Where two answers dce given the first is obtain:d by nsing 4 figure
logarithm tables, the secorid oy using 7 figu.es.

2, £1351; £135\), 17s. 6d.
3. £820,16s.; £821, 2s. 19d.

4. £36 ; £C6, 6s./7d.

5. £125, 4s.; £195, 12s. 6d.
6. £197; £195, 17s. 1d.

7.

8. 5 years; 14s.; 16s.

b years

9. £1£,000

1.
2.
3.

4.,

b .

£1454, 10s. 114.
£4800

£1400

£65

Examples 88 (page57). -

10. £104, £10052 °

11." 4 per cenf."
12. £500

13. £341, 13s. 44.

14. 8 yeais;

£2143, 11
15. 4 per cent;
, 16. 3 years
17 2% years *

5. 452, 10s.
8. £1600 ; £5€; ba.
7, £292, 125 10d.

£2144:
2. '0d.

£800

-

18. 3} years
19. 2 years

20. 79 years;

, 78 years
21. 3 per cent.
22. 4 per cent.
23. 2 per cent.
24.' 3 per cent.

8. 5% per cent.

9. £910, 10s.
“10. £38, 17s. 10d.
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Ex&mples 89 (page 257

1. £2626 7. £4a 13. £924, 18s. 8d
2. £752, 14s. 8. £41, 95. 6d. 14. At Slmple Interest,
3. £60 9. £451, 10a. £201, 14s.
, 4. £3667, 1%. , _10. £486, 12s. At Compound Interest,
' b. £1058,°5s. 6d. °11. 6 years £220, 6. 5d.
6. £50 12 £6,2. 6d. "15. £268, 175.83d.
L] L]

1. - * Examples 89a (page 258). o

14 *2 | 3 ,1" ¢ 5 6 7
.9 »

1 -| 101008 | 96154 | 100000 | 0-06154 |1-M000 | 100000 °
2° [*1-081604 '9%456 204000 | 188690 | 53017 | -49020
3 | 11M86 | - 312160 | 277519 | -36834 | 32036
4 | 116986 | 85480 | ¢:24646, | 363000 | 27548 | 23549
Be |»1:21665 | 82103 | 5:41632° | 445192 | -22462 | -18463
6 p1s26532 -75032 663207 | 524224 | 19076 | ‘15076

2. £259 ° 9. £178, 1s. 6d. 15. £307, 115. 4d.
3. £119, 14s. 10d.”  10. £379, 4s. Od. 16. £248, 5s. 6d.
. 4. £13,7s. 11. £568, 12s. Gd. 17 £155, 6s. 3d.
5. £49, 5selld 12. £220, 7s. 8d. 18. £298, 9s. 8d.
6. £103 * 13. £188, 15s. 2d. 19. £165
7. £369, 125 % 14. £133, 15s. 10d. 20.+£68, 13s. 5d.
8. £220, 75 8d. » ,
Examples %o (page 260). .
1. 70 5. 196 9. 729 o 13. 90 » 175 385
15 6. 256 19. 1296 4. 1008 -,  18. 150
3. 63 7. 324, 11. 42 15. 804 19. 819
4.8 . 8 625" 120 34 16s 900 20. 3315
s Exapmples 91 (page 264). »
1. 34 5. 253 9. o7 33. 80-27 17. 00253
2.41  6.287, 107 i4 6:907, , 18. 108000
3.7 7.9%° 1’ 6809 52 156337 *° 19. 499'304
4. 93 8.9296 12 7985  16. 27091 20. 11111-1111
. qmples 92 (page 265)
1 031623 6. 989 11. 11'446 ®* 16. 0045  21. 3162
2. 24495 7. 00062  12. 93613+ 17. 8110 ° 22. 9210
3. 36056 8. 009187 '}i‘ 2646  18. 94340 23. 1W321
4. 009849 O 8114Q 8317  19. 19893  24. 876356
5. 58932  1Q r9594- 15. 0126 20. 9478 . .
. I‘.xa.mples 93 (page 266).
i 3. . 5 39 * 7.0600 9. 0614 11. 0296
2. ;; 4. 1£§ 8. 0249 *10, 0345  12. 0°066
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‘ i '
\Examples 94 (pag2 267).
1 16 4. 64 7. 126 10 42
2. 24 5. 88 8. 132 11. ¢
3. 33 6. 96 9.8 12, 35
‘ - e .
. Exariples 95 (page 272).
.13 6. 51 11 498 « . w28, 0026
2. 19 7. 76 12. 631 17. 0-087
3. 27 ! 8. 97 13. 1015 18. 0134
4, 31 9, 4111 14, 4174 19. 00363
5. 44 10. 446 15. 6031 20. (3002
Examples 96 (page 272). .
1. 1587 6. 1801 11. 04595 16.85'96
2. 0928 7. 0086 12. 1898 17. 9147
3. 2:466 8. 1954 13. 7702 . 18. 001912
4. 0-406 9, 4362 14, 1-579 19. 9¢1,9
5. 14642 10. 5441 15. 009.;57 20. 7796
[ ¢
Examples 97 (page 273). .
1 3 6. {7 11. 0783 » 16, 25654
2. % 7. 3% 12. 1-893 17. 0-733
3. 3t . 8. 8% 13. 0645 “18. 0868
4. 1 9. 2.8 J14. 3580 - © 19, 0831
5.21§ “ 10 23}} 15. 0745 20. 0'807
Examples 98 (page 275). -
1 24t " 11. 4 ft. 5 im. .
2. 3 ft. 5t 3i ¢ .61t 211 in, -
3. 3t 4t 78 13..1 ft. 8% in
4. 26 sq.“ft. ifa 14.° 15 sc. fl: 47 ‘aq m.
5. 39 sq. ft. 5t 74 15. ‘.15'1 “ft. 56 sq.
6. 45 sq. ft. 7! g“ g - 16. 2u be. ft. 126 sq 1n.
7. 10 sq. ft. 6! 3u 114 3iv 17..75 s ft. 1198 sq. i
8. 39 cub ft. 3t 3t 110 18. 147 cpb. ft. 183 cub in.
9. 46 cub. ft. 2! O 104! Giv 3v 19. 28 (ub. ft. 502?; cub in.
10. 291 cub. ft. 7! 7U 7ii giv 8' 20. 89 cub 't. 618y7g,cub, in,
‘ Examples 9N (page’ 276)
1. 27 sq. ft. 7! 6 6. 1ir sq. £ 11! 64 3ut giv
171 sq. ft. 111 8t r 7. 54 sq. ft. 9F 11 gut 7iv
3 583 cub. ft. 4! - 8, 204 sq. ft. 2 }4 114 giv

4. 176 s¢. ft. 6 8¢
6. 46 sq. ft. O 5t qu

* 9, 500 cuk. ft. 8t 94
10.°813 cub. ft. 7! 41
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Exa.mmes 100 (page 279).

1. 212 sq. ﬂ:. 48 gq. in. » 18 73 yds.
2. 329%q. ft. 48 sq; in. . 19. 10428 links
«*3, 14821 sq. cms. © * , 20. 528 4ds.
4. 275204 sq. cms. 21. 32 hurdles
5. 752 sq. yds. ¥'5q. 1. 103 sq in. 22. 5 yds.
6. 312308 sq. "hains . 23. 40°166 yds.
7. 8519714 sq. chains v 24, 2 fur. 17 poles 3} yds
8. 844 sq. chains . 25. 1 fur. 2 poles 3 yds.
9. 505632 . mgtres 26. 390 metres
40. 13707:175 sq metres _ 27. 20 It.
11. 693% % 8q. yds. ® , 28. 220 yds.*
12. 6076225 s yds. 29. 39 yds.
13.- 390-00025 acres . * 30,966 in.
14. 126 acres 10 sq. poles, 31. 17 ft. 4 m.
*15. 890 aq # sq. ch. 753225 3q. lks. 32, 8L ft. 8 in.
16. 34 8q. yds. “, 33. 28284 metres
17. &acres * . 34. 2 furs. 24 poles 5 yds. 1 ft. 6 in.
s ° 35. 8640 blocks
. » L) .
»
® Examples 101 (page 282).
L )
1. 32:25 feet square v 2% £5 11s Gd.
2. £2, 16s. 8 23. 15, ‘metits square
3. LI, 17s. bd. 94, 57 marks 38 pfem\l'ge
4. 15.'3d. * 95, 76875 kronas
5. £23, 0s. 4d. » . 26. 137-25 frayes
6 46% yds. : 27. 91803 francs
o7. 128 yds. 1ft. o . o 28. £16
8. £4, 1s. 1d. . 29. 18105 planks
9, 513 tiles J T 30 103k yds. | |
10. £9, 7s. 6d. * o * 31 £53, 8s. L
11. 72 yds * . 32. 126036 stamps
12. £151, 4a. . 33. £1, 8
13. £162 LI ) 34. 429 1t. o
» 14, 7500 planksy ° 35. } .
15. £129, 17s, ., 36. 3177-®35q. metres.®
16. £6, 9s. 10d. 3% Ceiling £1, 3s. 11d. ; walls
7. 108 yds. ; £8, 155 ., ° 19s. 7d.
8. 92 yds. ; £3, 16:.96d. - 38. £9, 19s. 9d.
19. £16 7s. 1d. 39. Walid £17,0f. 1ec.; cm]mg

20. 4800 meshes i
21 34 yds. ; £9, 1s ads

* 40.

£6,41l. 4¢c
89709 stamps
°



400 COMMERCIAL ARITHMETIC

.

G U WO

tExamples 102 (puge 287).

2 acres 400 sq. yds. Ts 252 acres
12 yds. 8. 84 3q. yds.
792 acres ’ 9. 346 ft. !
510874 sq. metres 4 10. 189 chaius 6 links ‘
100 ft.« 11. 27256 sq. metres ; 408 fr.84 ¢
18 ft. 12. 174 fruncs 5!1';entimes
(

Examples 103 (I;ag:: 289).

¢

1. 6-158 yds. 13. 12645 sq. ft.

2. 89°03C miles 14, 3518 rq. ft.

3. 51'33 cms, 15. 9848 sq. metres’

4, 1596 ft. N 16. 23'86 sq. metres

5. 192-27 metres 17. 54:76 cq. cms.

6. 82 shrubs 18. 490875 sq. ft.

7. 6366 kilos. ; 3956 miles 19. 844:96 sq. in.

8. 7 yds. 13} ft. 20. £25, 3. 2.

9. 51 5q. cmg, 21. 1s. 3}d. per sq. foct
10. £1381, 10s. 3d. 22. 29°61 ft. ' -
11. 4'9 acres 23. 7 cms,

12. 785 yds. 24. 1-34 1bs. (Troy)
Egamples 104 (page 292).

1. 168% cub, ft. 19. 180 cub. ft. 1512 cub, ifv

2. 6883 cub. ft. 0. 612:9.:ub. cms.

3. 174 cub. yds. 6 cub. {t. ¢ 4., 625 cub, ft. .

4.760-306 22 4ft.; 27 4in.; 11t 6in.

5. 4065075 cub. cms, 23. 2793360 bricks

6. 11 cub. ft. 67p cub. in. 24 04 persons

4. 9cuY. yds,1Gcab. ft. 145 cub.in. 25. 28-8 sq.’y4s.

8. 9 cub. vds. 1 cub. ft. 243 cub. in. 23. 1€ ft. v

9. 262°144 cub, cms. 27. 38:4 in.

10. 256:047875 cub. metres 28. T179} cub. ft.
11. 40 cub. ft. 660 cub. in. 29, 115 & (
12. 9 cub.yds. 15 cub.ft. 1634 cub.in. 30. € ft.

13. 125268 cub. cms. « ~3L 16-383.

14. 2008125 cub. in. 82, 34 yds. £ ft. 2in.
15. 4 cub. ft, 54 cub. in. 33. 21-644 ki'los.

16. 274717 cub. cms. 34, £20, 16s. 4d.

17. 381°704 cub. in. $56. 33333 grammes
18. 371-102 cub. cms. 36. 022 gellon
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Efamnlgs 105 (page 294).

1 114t 2 ' 14.
2. 5892 qud. ine , ‘ 15
3. 2:88 oz ’ 16.
4. '83tons3 c'."& 2 gre. 26 Ms. 207 17
5. 1ft. 4in. 18
6. 4486 galls. o 19
7 1975 in. .o 20
8. 4000 gllls.» 21
9. &1 . o 22
10. 3:08 it.» y 23
11. 5625000 galls. . 24
12, 14546d. ; 170 Ibs. s, 25
13., 1391 cub. ft. 270 cub. in. ;
£23, 3s, 9(%. .,

1350 sq. in.

. £13, 18, 73,

11°ft. 11 in.

. &2, 0s. 10d. * e

. 5 in.; 137} cub. ft. ,®

. £12, 10s. 4d.

. 8801 in.

. 2 hrs. 13 miws, 41 secs '
. 70 ft. 1125 in.

. 39 in!

. 304 cms,

» »

120 blocks

+ Examples 106 (page 297).

1. 1 cub. ft. 222 pnb in.

2. 5727 lbs, ’
3. 2412749 cub. ft.

4 1536000

5. radius, 1'75 in.; difference of
. surface, 48 0138 less -
6. 1 cub. ft. 1472 cub. in.

7.

¢ 8
9.,
10.
11.

12.

“w

£10, 15s. 6d. °

1800 cub. ft. R
1157 cub. ft.

2642 x 10" cub, miles
1166 ou‘» in,

25 cms.

‘e

Examples 107 (page 297).

L]

. 817 s4. ft. T 9.
2 7634 sq.¥t. ; £14 6s. 72 10:
3. 436 . 11
4. 6157536 cub. &.* | * *J2
5. 2692 sq. yds. o ° . 13.
6. £23, 6s. 104, ; 3 tons 16 cwts.  14.
7. 70°71 sq. ft. . . 15.

-8, 9369 times .

87§ in.

10296 sq. ft. ; 126 ft.; 82:368 ft.
83139 sq. ft.” "

10 yds. ; £348, 6s. 8d.

£15 .

52 sq. ft.

8'64 in.
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Examples 108 (pfe 299).

£ s d . £ s 4
2416 O Forward .
20 6 O ! 1215 O
108 0 U . L. 1215 0
-45 0 O 9 00
63 0 0 e, w18 00
45 0 0 11 5 0
63 0 0 915 0
9 0 0 7'0 0
6 7 6 . 615 O
4.10 O 12' 0 O
23 8 0 . 16 10 ©
5 8 0 . £10 0
11 5 0 180
116 O . 15 6 0
4711 O ? 4 8 0O°
6 5 0 301 O
21 0 O v 713 0
3 40 : ‘2112 O
Q010 6 612 O
26 6 O
3 00 £921 4 0
20 56 O £264 011 ~
3110 O 101 10 8
27 0 O 16 6 4
2210 0 . 118 12 3
3110 O —_—— 653 10 2
€210 O —_—
18 0 9 £267 13 10
—_— € 13 10
Foaward —_— £261
. l.("
» MISCELLANEOUS EXAMFLES <psge 301).
1. 123000 11. ‘82397
2. 3x.ix19? 12. 5.91*9
3. £101, 4s. 11d. [
4. 1002215 18, 1026420"m.
L. 9 cwts. 1 qr. 18 1bs, 14. £1C, 0s. 7d.
6. £4, 19s. 34, 13. 213,2“58,283 3153,
7. The 3} per cents. at 92} ; 16, 200 sackd
£7,°35. 2 17. 2s. 6d. in tHe £
8. 4 d. ; £12 15, 03d. Toss 18, £5, 3s. 6d.
9. 2 2pel' cent, 19. 0-1608 -
10. 18 20, "£376, 134 4d.
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21. £235, 3s. 5d." 61. 158000 , ,
22. 3 tons 9 cwts. 2 qrs. 124 lbs. 62. 1860 .
23, 8026 _ * 63. 441
24, Ga.m 25 p. cent. ; Joss 20 p. cent. B4, £2, 135. 5}d.
» * 65. 80 tons
.25. 24708 L ¢ 66. 188 rund’
+26. 269 yds. 1 ft. z 67. £6241, 4s.
27. 186 o o ? ® 68. £1, 15s. 3d.
28. £13788; 1s. ¥13d. 69. £2,6c. 4m.
29.,12§ ft. ; 12954'199 galis. 70. A, £250; B, £.50
30, £50p 854 * 71, £301, bs.
31. - 564 m}rkq per kilograthme.  72. £2, 6s. 10d.
032. 35194 hours .
33. £33, 99, . 73. 157
34. 53 1bs. 1 a. (Proy) * 74 39T o, .
35, £136, 12s. ; £163, 18s. 4d. - 75. 162 dollars 3'5 cents
£299,95. 84 76.* £82, 7s. 11d:
, 36. 4 per u.nt, % T7. 25s.5 A, 7s. 6d.; B, 10s. 64
’ / "78. £10
37. 13 15s. . s, 79. 6 per cent.
38. 857,420 489 i 80. £4, 18s. 64. ¢
39. *Toral 5;'34 B, £56; C, £15; 81. 6s. 85(1 per yard
* D, &5, 128“ 82. 699 fons
40. 875 s]ullmgs . 83, 7-6893
41, £245,10s. © 84, 29 francs 40 cenjimes
42, £6, 8. 2d. .,
43. 256 per cent. ’ 85. 930 N
44, 5 in. ; 1374 cub. ft, 86. £815,410s. .
45, & . | 87. £173, &s. 5d.; £107)11s.11d.;
46. lé’years £47, 14s.,4d. **
47. £3750 88, 186d. »
46, 2809 cub: ft7 1’ 476" =280 89, £130, 8s"4d.
. cub. ft. 198 cub.in. , , 90® £3, 15. 8d. gain .
. 91, 4% per cent. .
49, 0-010 1= 92\ £6, 15s.
50. 2006 oz. e 93." 176 yds.% 48 mjles per houm
51 365 miles ° ** o 94 12071 minutes
52. 91-87 sq. in. N 95. 2268; 1512 ; 4253 R
53. 17-334 hilogrammes®* o 96. 19'855 s(q. in.
oagigs o e )
.55. 50 per cent. . 97: 9.
56. Apples 3d. per dqz. ; oranges £8. £5479, 7s. Td.
o' 4d, perdoz. * 99. 00125
57. £1317, 6s. 8d. 100. £16, 155 33d.
58. £3, 28. 6d. . 101. 29°*
59. 1103 ©102. £285, 8. 4d
60. 8s. 43d. 103. 7lba
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104. 158 1d.
105. £396, 10s.73.%
106. 12440736 galls,
107. £766, 12s. bd.
108. £25- 58 francs

L}

109,
110.

111,
112,

‘E 3 ﬁz 4s.; £1, 2s. 6d. 3
. 22,1 10s,

38, 15s. 1d.

£3, 6s. 11 al.

113. £.)8 0s.

114. £2 158. a

115. 22% })oles; 6 poles

116. 11¢ hrs 31 min.. 29 secs.
117. £328, 4s,

118. 215 yds 3 i,

119. £444, 25,

120, 150 lbs.

121. 268'446

122, 27x11x13; 3?x52x7x13;

32xH5xT72x11; 5148
43-24375
£118, 4s. 9d.
8} per cent.
£47, 4s. 4d.
£026, 10s. Sd.
509 2 cub. in. . !
£20, 19s.
11 2 er cent.
131. 2s. 8d. per 1b. ;
132 £1370 14s.

133. 12, 32}d )
134, 4512 e L !
185, £48, 2s. 6d.

136., £945, 17s. ; £953, Ts. 4d.
137. 14 yds 2 ft. 5%

138. 046 per cent. Joss

139. 1146 sq. cms, )

140, 6473 francs

123.
124,
125.
126.
127.
128.
129.
130.

er annum

. cms.
142. £1020
143, £ of a second
144, 27, 10s. 8d. .

4s. 4d, per 1b:

154.
155.
156.

157,
158.
159.
160.
161
162.
163.
164.
165.
166.
167.
168.

169.
1%0.
171.

173.
174.

. COMMERCIAL AI;IFHMETIC

7478°860
071463

, 887640
., 64 at 4 for 3d.; 36&1: 3 for 4d.

A, £467,6s. 8d.: B, £350, 10s.3
C, £175, 53.; T, £408,188 4d.

3 316 ,ds
. 100-28 dollars
. £1, 16-. 3 L"

. £7 3. lol;d £4, 165. 11d.3
£2 Ts. lléd. LU

112, 10s. Stock.
10s, 10d.

0252847 of a day
G.C.M.,5544; L.C.M.,1790712
438 per cent.

£6232, 10s. Sy

,34 per cent.

£391, 165! 4d. .
£126 - '
64 yds. -

£1=15"5 krﬂnea

5%- per cere..

£9, 7s. 6d.

£31 12s. 11d.

0'017453

022 of a yard

10s. ¢-875d.

. £1, 13s. 7d.
104060401 ; 2706
R gains £1, "11s. 8d.

17u: £2, 14s. 2(1

176.
177.
178.
179.
180.

% periceat.

£1, 6s. Q}d'

£ 5, 2. 6d.

(J 21 88

325& sub.ft, 93 774usq ft. 4168

181, "68 423
141, 453'02 grammes ; 4530 23 e, 182

184.
135.

" 186

ii;‘;lé 1ns. ; £583, 6s. 84
24d. per lhb.

£3, 15s. 10d,

9 years
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187. £65, 7s. 11d.”
188. £606,%3s. 4d. .
189. B, £1363, ¢s. 84, ; T.D., £39;

405

227, £3, 16s. 64."
228 £137, 14s. &d.

B.D., £30 1.3.9 6d. 229 141: 1568
190. 60-172 1bs,- 230. 5
191 S2francs A6 owntjmes  * 231 272417 yda
192 : 232, £248,08s. 11}

»” . s * 233 43j.vds ; £8,bs., ®
193. ?ﬁ. A » 234. Assets, £1000 habmtxeg,
194. 0-190 . £3000
195." £16,237 8s. 94, » 235. £1836, 14s.
196. . % per cent. . 236. 16923 francs 52 centimes
97. 8d. per fint » 237. 100776960 °
98. £1977, 4s. bd. 238. £144,7f. 1c. 3 m.;

199. Caprain, {18 M mute, £214 £144, 0145, 3d. , |,

2nd mate, £14, 85.; seumen, 239 1550 sq. ft. 11 4i

£32, 8s. 240. £640, 7s. 4d. ¢ £643, 2s. 11d.
,200. 6 yd 9ft Bin. %
201. 18 o * 241. 192 and 150
202. 621 in. 7/, 242, 258989 sq. kilos,
203. %989, 1s. 9d.; 2088, 10s. Y4, 243. £22,6G6, 13s, 4d. .
204.°11s.  * 244. 14 centimes

M e o 245, £14,475

205. 22-237 s . 246. £11, 7s. 9d.
208. 1072 ° 247.94°3589
207, 45 doz at b for fid, ; 66 doz. 248. £275 ’

at 11 for 9d. o 249. 15443 tiles; 1003 fr. §0 c
208. 3s. per cwt. gain 250. £93, 854 8d. ; 2335 fr. 84 ¢,
209. 8 destroyed i o I
210. AT£800; B, £690; C, £1110 251 16°50 miles per héur
211. 82164 bricks . » 5866 x 10'%
212. -£5606, 17s. Od. ’%3 4129 civi? years ; 4129 civil
213. 13179660 " . » years; 4000
214. 3s. 6d. per cent. » ® 254. 1-21 per cent. ; 31020
*215. 17s. 5d. I'- 255. '12 92 per cent. ; 336 per cent.
216. 34 percent. * ® 256. WTemonths 40 - .

hd " o 257. 504 x 106 *
217. 14833177 ® 958. 5878 8q. yd=.
218, 246,483400,000,000 * 259. 3-307 percent.; 86772 percent.
219. 37 * ° 260. mii
220. 94 months 261. .201 wf. vds. 7 scu ft.
221, 5504 marks 66 pfegmge 262 15316 1bs. (with lid)
by 225 cents. »
127 chains » * 263. 16-16 miles

224 6% per cent. 264. 9s. pHl.
2925, £643, 9s. 11d." » 265. £2000
226. 103 per cent. . - 266. 28,000 byllets
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267.. £5616, 19s. 279. 100 gallons

268." £745, 4s. 3d. 280. £1030 ; 4} per cent.

269. 14 per cent. 221. Cow, £14; lupb, 17s 6d.

270. £266 282. ,£8000

271. 9-47d. « 283, '£929 ; £927,3s.

272. 3-80 per cent. 284. £329, "Be. 3dt

273. £15,000 ‘ 285. £200, 16s. 5d.

274.‘ 5 1"per cent. : 288. 7 yeais e, .
. ’

275. £204, 18s. 4d. 287. 84952 ; £4951, 16s. bd.

276. 353 days in all %38. £1288; £1289+ .

277. £25, bs. 289" £1¢, 13s. 4d. !

278. £922 10s. 8d. 290. £2500; 5 Per lent.

« ¢
‘ '

* EXAMINATION PAPERS.

SCOTCH LEAVING (}:‘RTIFICATE.‘

LoweEr GRADE.
1909 (page 319). '

1. 2cwts. 1 qr. 9 1bs. 7 0z. 4. 2268 kxluorammes
2. £122, ba 21d. 5. £106, bs. ; 10;}8 per cent.
3. 3’x5“x7 2x3 x5*x7; , 6. 37onn‘s 11875 mils ;
G.C7F. =3 xb5Ix7; 32916 mlls £00375 ;
LOCM.=2x3*xb*x7 . £0°1188 ; £O'8292
-
. 1910 (page 319).
1. 76 ) « Y, 614, 400 ricks
2. 1% ; 196292 : 5. £26, 16s, 3d.
8. 13s.,11d. ‘ }g,sq mile
- L . 1911 (page t»90)
1. 4s. 9d. . 3%’ men
2. £77, 13s. 9d. 5. 10°258 sq. ft. and 10°765 q.
3. 7, 71 73, 74, *78,°83, ‘86 ; 1076 5q. ft.
3 decimal places
e
1912 (page 320)
1. 1fb 4in, 3. 3-00312 ¢nb. metres ;
2. £1600; £1813, 6s. 84. : 2003°12 lities

£2186 13s. 4. 1s 53d.; 8fd.
, b. £455



J» 60 plamks ..
2. £lﬂ, 6s. 2d,
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SkcdAD PAPER.

s 1909 (page 321).

5. 100 8q. mct 55 do01 cub. metres.
See p

3. 1g 3d. ¢ £42a, 123 11d, '

4. 20 per cent. 8. £1, 14s. 1d. "
Lt . 1910 {page 322).

1. 2. 83d. peib. o 4. £1260, 14s. 7d. . 1g 4%d.

. .i:u:. ‘. 5. £59, 10s, 7 £400, 3s. 24,

3. £3, 185! 9d. rise® . . .

1911 (Qage 323). ]

1. 6 £6, 135, 4d. 6. £21

2. £ 675% 11s. 11d. 5 £2670 | 7. £8500: 815
» o ﬁlﬁpage ‘32'3). .

1. 1gallou D) 5. See pages 235, 140,,215, 213

2. 16,000 blecks £323, 19s. 2d. 6.

3. £1478

N 1.

4. £54,135.9d. e

HIGHER LEAVING »CERTIFICATE. .
4. £53p6s. 8?1 H

1, £15,000

2. 333‘\. 3340 kilogrammes ’

3. £10,550

£1086, 3s. ld
20 mmkq 48 pf.
?

See pagts 178, 235, 2'39

5. 4 per cent. ¢

o  ° p6, 33 incher o

4
THE INSTITUTE OF CHARTERED ACCOUNTANTS
IN ENGLJJD AN® WALES.

. PRELIMI}TARY EXAMINATION.
Decemgber 1910 (page 325).

‘1. Total, 7

Value,

,d01,810 A Y
18,247,482 *®

2. Average reductlon of 43 his

3. 1905
o 1906
190%
- 1908
1909

7 155. ’ .

7°97s. hd 6.
8'21‘. » » 7
9°15s, » 8

‘9.

1031891 ; (a) 0-3183,
. (o) 98183083 ,
7292°3 cms. ; ; '7292°9 cms. *
'68 secs. ; 39'7 miles per hour;
58 2 ft. per sec.; during9th mile
£2, 1230 ; 18§ per cent.
;.2 13s. 3d.
“£45, 23, ; £45, bs. 3d.
£4000 £200 85'04 per cent.
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- COMMERCIAL ARITHMETIC,

s ]

June 1911 (pEge 327).

1. Lusitania, 5 davs 22 7 his T 1913
Mauretania, 6 days 1 hr. §. 626 p.M.

2. 365 9. £F, 05 0d. ; ;

3. (i) 4331; (1) 06 . 10 £91, 3s.

() 298800 (1v) 83407 sq. ft.

(v} Sht htlv greater thay 1000 ft.
4. 3'338 mles; 44936 tsun,
5. 1 c@t. 1 1. 1407 1bs.

© (c) Yeary, 18

dl gwts. 3 qrs. 103

: 455 thiles per hr,

11. 3llxs.. al 2s, bo(‘)lbs at 1s. 4d. .

1bs. .

(a) ‘Siinle 1Y, erest, £188, L. ld.
(b) ,,Pun(lp'll £287 11s, “»d

[

T

1. ° . December 1911 (page 529). . .
, , Incres »e or Degrease I'”p';roi eﬂt“
S A S [ I ‘
£
« =1,000,000 - 20
+?, 200,000 «+ 563
e 600,000 |« (4 T4 s
*1,314,400,000 1,318,500 000 1 +4 100,£00 + 31
' | + 136 .+ 4%
| - 276, -11-0
‘ +1 17'/ 000 + 40
‘ + 160,000 + 35
« ' + 250,000 +'28
1 51,205,000 52,758,000 +1,553 000 + 30
, | 42,000,000 + 24
110,705,000 ‘1 114,258,000¢ | 3,553,000 + 32
2. 16 per cent. ! 5. 1% muns., 2% mins. T
0651 : H29 Y. L135, 8s.; £327; 71 per cent. ;

3. (1) 10d ; (n) 9rl (m) JOQ per ; ’

cent.; (1vY 1

13-1 per cent.
s ;

4. (i) 300 (nemer) (11) 681 1bs.; 8. 03; 065 10
(u1i) £2 Bs, (nearel) (1v) 014

¢ June 1912 (pafie 331). '

.

24 205 1nches ; 24 ﬁx,hes

4.

2. Average output 2658 ; 662 % S

238 7

Cash value, £106,333,893, 15¢.;

"

82, Os.
! 2.97

e £12 t4s,6d loss

33 per cent.

gd ; 1476 per cent.

£124,152,750; £74,7L3, 4—68 155, 'l. @) 193 (u) 1%? (iii) 63 yards
3262 per ‘ent 465 per ceut.. ©

3. (iJ 50 ; (ii) 104  2360°4

£9, 23.2&

8.

in 275

£4, 64,9

k il
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? »
SCOTTISH CHARTERED ACCOUNTANTS.,
‘e . INI’ERMEDIATE ARITAMETIC,
- ) *Dgcember '1910 (page 332). *
1. 12680 R. ' 6. £49, 145 2d.
3. 153523 .f » ¢ ° 737 per cent.
3. 0-31831 * 8. 31 per cent.
4. £737,10s. ' 9 £57, 17s. 8d.
5. £2367, 155 0d. . " 10. 1498 kilometres
e , *
.o . J'ule 1911 (page 333).
1. 22,400 acres® 9,600 acres (ar- 5. b cwts,
a,blr-) 9, 800 acres (pasture) » 6. £3, 1s. 5d.
1,2Q0 3cres (woodlamv 7. £b1, bs. 2d.
2. 195976 8. £4, 9s. 3d. increase
3. 000080318 /7 9. A, £384; B, £336; C, £280
4- £848, 125. 6d. » ® »~J0. 71 mles per hour
1P toas 4,cwt. 1 qr. "14 Ibs.
[ . o
. December 1911 (page 334).
T. % ; £1166, 13s. ad 6. £2087, 1s. 10d.
2. 55844 . 79 £4, 17+. 8d.
3. 00150 8 £283, 10s.
4. £150, 10s. 6d. 7/ . £9380 °
6. Tom, 1s. 8d. ; sugar, 24d. » 10. 045 °*
»
: June 1914 tpage 334).
1. £f * * 6. 143 104d.; 48§% pgr cent.
2- 171-1 - * l. » 7- &i q
3. 000125 . 9 8. {i 10s. » 4
4 £608,1ss - o g. 266] .
5. £1, 6s. 3d. *® 10. 72 6 centimes ; 7d.
.
? 4
R Deeeml;er 1012 (page 335) ]
1. 954 * T, 85 25 1d.; 104d. -
2. 4975 »* . 8 1ton 143 cwt. ; 2 tons 5§ cwt.;
¢ 3. 0297 » ! . 1 ton 84 cwt. ; ’2 tons 11% cwt.
4. £14]1, 11, lld 9. £172,410s.

. 200 - » 10, 43 9°pence per yard
6 4 per cent.; £1627, 12s. 1d. |
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INTERMEDIATE, 4(Nnvx'rms. ‘
page 336)
1S 248 '6 £258, 10s. *
2. £ee 5 « 7. See page 24% ”
3. See page 250 ¢ « (8ir1)
4 £376; 381, 195, 3d. log n=log S5y
5. <£68¢, 15s. 7d. . S (. e
¢ ¢ ¢
F FiNaL, AGTUARI‘_AL SEIENCE.

(page 336) .

1 5927 10s.' 14. See page 264

2. 53 years 15. £210 ‘
3. £230 ‘ 16. 89

4. 50945 . e Rate .

5. See page 215 17. 8s. per cent.

a) £480 ; (b) £23, 6s. 3d.
8. See page 254

10.. £573 ; £427

11. 4:060401

12. £59:744 «

13. See page 252

. 18. 0-111"; 1553

I

21 £329, Bs.
22. £154, 14s., ,

[
INSTITUTE OF BANKERS'

. 1909 Ypage 338).

1. (¥) 2165 ; (i) 1206356 » «2. £39.445:8s. bd,
() 15 1.?4
4,

II ¢

.
¢ -

£%0 6s ; see page 452 ¢

€«

3» 44,457 francs 46 centimes’

T ‘t T ¢ .
& Marks. pf 8 ¢ Mnrks. pf . d. pt. J
—« -
L]y 20 W2 19 .\026 « t 1 855
2 |Y a o4 2 % o2 2 17-10
3 61 58 3 3 018 3 2588
4 82 08 4 4 Jby 4 |, "8420
b 102 60 *| 5 5 13 b 4275,
Bl 128 12 3 8. 6 56 6¢| 5130
7 143 64 7 e 7 182 7 5983
8 164 16 8 ¢°°8 ,208'«| 8 88'40
<9 |- 184 68 9 9 v 238 | 9 7695 ¢
"

1431 marks 80 pf. ; 1742 merks 90 pf.
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'10 83‘21 ’ £120(J

5: 3125 centimes; 7} per cent

<411

11. £21, 5s 3 1]} per cent.”
12, 2450 shares
13. 20 per cent ; 50 per cent.

14. 23] per cenj. ; 8 98 per cent.

1910 ,(page 339). *

6. 73 per cent, .
7. B loses £4,.10s.; 15 per cent®,
* 8. £16,0s. 7d. .
9, 1705758 fragcs . .
L
L oy ersig &
(1) 0044 ) .
(m) 2 H89E5 o
w318 o +  ®
8. Dollars. Fr. %
1 L X J 5 1) . )
2 10% 36 .
3 15 Hh4 . *
g '30 72 *
b 025 9]
6 31 0% /
o7 * 38 27
« 8 41 4,
9 46%63,
All2fr. 48¢c. e

4068 fr. 71 c. .

"N

3. 2598 for 2956
6439 for 1639

4. £64, 95.; £64, 9. 8d.

5. German, 3 561 per cent .
French, 3077 fr cent.
Consols, 3051 per, cent.

6. 122 907 sovereigns’

7. £305 bs. .

8. 6} per cent , £12,000

9. 2,000,000

Increase of £1666, 13s 4d ,

£146, 11s. 1d. ; £144, 85 4d

£64,273, 7s. 9d. ; B} perx cent.
£5, 6s,

421 per cent

£272 83, 4d. ;

11.
12.
13.

14. 79" per
’

1911 (pege 341y,

1. (1)+1Q36169

. Jo. Mark< eFiancs

(1) 0-0666 1 12340
?u)-3‘442 I o, 2 24680
Iv) 2012200 . 3 37020
2. £1282, 13s. 6d. * - .4 49360
3. 2:41 per cent. ; 3'12 pex cew* b 61700
4. 5055666 (4 784040
. 176°98 marks o 7 8 8380
£3, 95, b}d. 8 9 8720
,5. £20, 164, . 9 *11'1080
‘8. £10 185 ; 11% per cent. ; ., 7130 §rencs 85 ceptimes
733} per cent. . 4ﬁ2 fiancs 9 centimes ¢
. -£782, 2, 10d. 11, 16'6 centimes ; 10 per cent.
. 627 markse 12. A 15 per cent.
9. £62, 12s. . , 18 g-38dollars better via London

14. 191 per cent, ; 17-8 per,cent.
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Nt

1912 (pafe j42).

1. (i) 373660 ‘ 6. £5336
(i) 2-865 Tt £1060
(1ii) 29522 8. 1568 per cent.
2. I;, 14/, ; 308 9, 3082 f
8. £1=25Y2 francs’ 10. 10 per cent. ; 63 per cén*. ;
1 franc =0 8099 marks’ £378
4. £4800 ¢ . ‘ 11. '11'72 yence ",1
5. £13, (23. 6d. gain ; 47 per cent. 12. £137, bs. 3d.
‘ I
BANKERS' INSTITUTE QF SCOTLAND.
' ! 1909 (page 344). o
1. 03 ' 4. £220; £40 ° ¢ 6. 9s. 11d.
2. 803037 5. 1'47 per cent. ; 7.4105
3. £900 . £7. 8s. ¥1d. ‘
1910 (page 345). !
1. £6747, 8s. 9d. 5.\8, £2100; B, £800
2 £2,17s. 6}d. & =385tock 043 per cent. better
3. 73d. 7. £153, 15s. 1034,
4. £5520¢ £1, 4s. per cent. . .
]
1911 (page 345). .
1. (i) &' - 5. £249, 11. 5d.
(1) 0°00552 . 6, 417 p=r cent.
2. 8s. 4d. ? 7. 35605 florins ;
3 £5580 ; 5 per ceut. | 15'9Z lorins less
4. 56 per, cent. .
‘ . 1912 (pege 346).
1. 12s. 21d. ; 0°0¢ + © B. 3% per aenl.
2. 85470 « 6. 3 per cent.
3. £204, 18s. 4d. | “ 7: 266521 dollars
4. 6'4.pef cent. ! -
/’ L I . ¢ ' (.‘ Coe
‘THE LONDON CHAMBER O¥ COMMERCE.
JUNIOR ARITHMERS. ¢
(A
1906 (page 347), '
. 1213 ° ‘o 7. 228 acres ; 309 sq. in.
2. 67; 2 8. 7} mitudes on slow train;
3. 13; 10; 2 « 43} nlingtes on fast truin
4, 27 grains 9. (i) 17 mins. 44 secs. past 14
5. 42 per cent. o (ii) 19 mind, 40 secs. o 6

6. 4 per cent.
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_191) (age 348).

1.3; 27x3'%x13x67  ° 6. £1, 16s. 2d. ; 213 cub. ft.
2. England and Wales, 1'2 pereat. .7. £6, 5s.
8.

% Scolland, . 15, | (@) 4 hr. 6 min. 41 sec.;
Ireland, § , 43 ,, 4 hr. ¢ min. 30 sec. ;
«* Totml), ‘. . 215 hr. 42 min
°3. 24 137 times ; 276 miles . (b) hr. 27 nun. 35 sec. P.M.
4, 650 galls. ; 1,,;'0000 Atrds 5 hr. 22 mn. 35 <ec P.M.
5. 86 100 5q. mules§ 487 mlles
-\
. 1911 (page 349).
ol H.C.F. 13% 29377 5. £3,1s. 43d. =
L.CAA 2"x‘i>ﬁ§x7x‘3x 6. 31-84, 2898; 39'18; 3918
29=316 R8O grammes
2. £91; £35; £17; £20 . 7. 60 min, 213 secs. ; 671, 500
3. 0778 per cent. litres
4 56 mxlés 9s. 4d. ¢ 8. 0675 ; 0-667
° .o fi\lz—l-nage 350)
1. Y78 N ' 1s. lOid per 1b,
2- 360. » 12s. 1
3. 291 ’ 8. 10 per cent.
4.,28'8 sq. yds.; 13 cub. yds. 9. (i) £1, 16s. 6d.
5.°11 ,900 blocks . (11) 4s.
. 3 J

OMMERCIAL Am'rmmru

2

®
1909 (page 351). .
1, 9.for a shillir; 104" 9 £335; £207, 14s.; £77, 6s.
2 13 per cent. . Spe pages 88-90
3. £ * ® o 8 A pays B £94, 14s 8d. ’
4.8:7;1d. . Y es 9. 892 Bs. 8d.
5. £7 53 10}d. » .f - 5'33 per cent, nearly
@9 . *
. 1910 (page 352).

1. (a) 6 s%yis 1 sq. ft. % 8¢ 1n. 6. 7s. ; 3} ner cent.
(b) 3 c b. y(‘s 3 cuk? ft. 704 ?;’; £441 .1703 gd.
o y 78. O
2. 73§ yards, £2,35.8l. ° 4 ol £ 16, 1a.
p: 33612 sq, ins.; 00085 o 8, Ree pages 88-90
2 8q, im” ° 9. Beetroot Cane Total
4. 7s. 1d. Largest 229 038 26
B. £5338 6s, . Smallest 007 01 006
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1911 (pagy 354). .
1. (a) 26,465 7. (1) 4-65d.
(b) 0012324 _ (g) 7+35d.
2. 1s. 4°78d.; £2, 13s. 2d. (3) 8:25d.
3. bs. 9d. 8 £262, 4. 6d.
4. 1600; 2400 ¢ 9. 3 years mmsel
5. Dmnmshed 12t0 11 hearly 6 years' 1'265318
6. £1600;4£1464 £i19p7s. 10d.%
< .
‘.
( 1912 (page356).
¢l (a 9,979 5. Wheat, 14'4 per cen¢
0-066554 * Sugar, 39-9 per cent.
2. £291 13s. 4d. Coffee, -21 ‘6 pe” cent.
3. 354 [bs. ' 6. (a) £45o, 10s. 3d. p1(b) £308
4. 778 francs . 5’103196

8. £10, 12s, bd.
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