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Trr National Arithmetic has now been before the public %r
nearly twelve years, and has met with an acceptance far be-
yond the original expectation of the author. The demand for
it has constantly incrcased, and such has becn the encourage-
ment which both the author and ti%*publisher have, received
from teachers of the highest character, and from the public gen-
erally, that the work has been thoroughly revised and very con-
sidcrably enlarged, particularly in the department of Memon-
stration, and is now presented in a form which, it.is ’bcl‘icved,
will greatly increase its value. In the work of revision and
enlargement, the author has availed himself of important sug-
gestions from many practical teachers, and has had the direct
assistance of gentlemen intimately acquaintgd, not Shly with
the business of teaching Arithmetic, but also with the higher
branches of Mathematics. His own lubors in this work have
becn hardly less than in the original preparation of the book,
and he is confident that the improvements introduced int> the
present edition will be seen and appreciated by all wheymay
compare it with preceding editions. *

It has been the author’s privilege, for more than tnurty years,
to be engaged in the business of instryction. Me has been
acquainted with the methods of communicating knowledge
which were formerly practised, and has endeavoudred to make
himself familiar with all the improvements in this respect
which distinguish the present age from the past. The present .
work is offered to the public, as onc constructed on a plan
which appears to the author better adapted to meet the wants
of the times than any other now in use. Te end to be sought
in the study of Arithmetic he regards as twofold,—a prac-
tical knowledge of numbers and the art ¢€ calculation, and
the disciplinc of the mental powers; and the present work, it
is believed, will be found fitted to these two objects. It is in-
tended to be comprchensive in its principles, and sufficiently
extensive in its details; and while the road to a knowledge of



PREFACE.

,'bdle science is not designed to be unnecessarily steep and rug-
d, the, author does not desire to relieve the learner of all
casion for effort, nor make him feel th@t the ¢ [l of Sci-

sence " is no hill at all, but only a fiction of former ages. 'The

‘author’s idea is, that, in order to become a thorough and accom-¥

Plishel arithmetician, one must study, ¢fid the National Arith-

metic proposes no substitute for mental exertion. Still, it is

not,designed to begdifficult beyond the necessitics of the case,
and ao pupil, Who is faithful to himself, will, it is thought, find

_ rezion to complain that cnough is not done by way of suit#ble

illustration to facilitate his progress. *

It is the opinion of somc teachers, that no rules should
be furnished the’ pupil to aid him in performing arithmetical
questions, but that every‘papil should form his own rules by
the procesd of induction. Bukthe author’s expericnce has led
him to a diffcrent conclusfon, nor does he think that the inser-
tion of groper rules, in a work like the present, interfercs in the
least with- the necessity of study, or a thorough knowledge of
the dificrent numerical processcs.

The National Arithmetic is intended to be complete in itself;
but the smaller works of the author will prepare the pupil for
an«asy eatrance upon the study of it. The learner can omit
the more difficult flatts of the present work until he reviews it,

2f thought advisable by the teacher.

* A few rules, which are omitted in some works on Arithmetic

at the present day, the author has thought best to retain, —

» such gs Practice, Progression, Position, Permutation, &c. For,
though these rules may not in themselves be of great pracrical
wihty, yet,as they are well adapted to improve the reasoning
powers, and sgive intgrest to the higher departments of arith-
metical sci¢hoe, it is decmed desirable to place them within
reach of theestudent.

In closing these prefatory remarks, the author would earnest-

t1§ recommend that the pupil be required to give a minute and
thorough analysis of €very question he perforins, at least until
he has proved himself familiar with all the principles involved

m the rule under Fonsiderationgund also the inanner of their

application. He would further recommené a frequent and

thorough review @f the parts of the work which the pupil has
gone over, the exercise having respect mainly to the principles
involved in the preceding rules and cxamples.

Bradford Seminary, September 1, 1847.
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INTRODUCTION.

HISTORY OF ARITUHMETIC.

T'nE question, who was the inventor of Arithmetic, or in what age
or among what people did 1t omiginate, has reeewved dMerent answers.
In ordinary lnstory we find the oriein of® the science attributed by
some to 1he Greeks, by some to the (ghaldeans, by®ome jo the Phe-
mcians, by Joscphus to Abraham, and 14 many to the Fgypuans.
The opinton, however, rendered most probable, if not absolutelyscer-
tain, by modern investigations is, that Amhmetie, properly so called,
is of Indian orngin, — that is, that the seience received ats firsy defi-
nite form and became the regular germ of modern Arithmetic 1n the
regions of the Fast.

It 1s evident, from the nature of the case, that some knowledge of
numbers and of the art of calculation was neeessary 1o men g the egr-
liest periods of society, since without tlus theye wuld not have per-
formed the simplest business transactious, even such as are mcidental
to an almost savage state. The quesuon, therefore, as to the mvention
of Anthmetic deserves to be considered only as at respeets the origin
of the seience as we now have 11, and which, as all scholars admut,
has reached a surprising degree of perfecuon.  And in thus sense the
lionor of the vention must be awarded to the Thindwos.

The listory of the various methods of Notanon, or the different
means by which numbers bave been expressed by signs or characters,
is one of much interest to the advanced and surious sv’mlnr, but the
brevity of this sketch allows us barely tytouch upon there,  Among
the ancient nations which possessed the art of writing, 1! was a natu-
ral and common device to employ letters 10 denote what we express
by our numeral figures. Accordiugly we find, that, with the Hebrews
and Grecks, the first letter of their respective mlphabets was used for
1, the second for 2, and so0 on to the number 10, — the latter, however,
inserting one newscharacter to denote the numbes 6, and evidently in
order that their notagion might cBincide with th¥ of the Hebrews,
the sixth letter of the licbrew alphabet having ng corresponding one
in the Greek. . K

The Romans, as is well known, employed the letters of their al-
phabet as numerals. Thus, I denotes 1; V,5; X, 10; L,50; C,
100; D, 500: and M, 1000. The intermediate numbers were ex-

ressed by a repetition of these letters in various cornbinations; as
?I for 2: V1for6; XV for 15; IV for 4 ; IX for 9, &c. They fre-
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quently expressed any number of thousands by the letter or letters de-
noting s¢ many units, with a line drawn above ; thus, V, 5,000; VI,
6,000 ; X, 10,000 ; T, 50,000 ; G¥100,000; M, 1,000,000.

In the classification of numbers, as well as in the manner of ex-
pressing them, there has been a great diversity of practice. While
we adopt the decimal scale and reckon by tens, other nations have
adopted the virenary, reckoning by twentics; others the quinary,
reckoning by fives; and others the binary, reckoning by twos. The
adoption of one or another of these scales has been so general, that
they have been regarded as natural, and accounted for by referring
thém to acoromon and natural cause. The reason for assuming the
binary scale probably lay in the use of the two hands, which were em-
ployed as counters in computing ; that for employing the quinary,
a sinilar use of the five fingers on either hand ; while the decimal and
vicenary scales had respecty ghe former to the ten fingers on the two
hands, and the lattes 1o the teli fipgers combined with the ten toes on
the naked fedl, which were «s fulmliar to the sight of a rude, uncvil-
ized geople as their fingers. -— It is an interesting circumstance that
in the common name of our numeral figures, diqiis (dagefa) or fingers,
we preserve ¢ memento of the reason why ten characters and our
presenY decimal seale of numeration were originally adopted to express
all numbers, even of the highest order.

It is now almost umiversally admitted that our present numeral char-
acters, and the method of estimating their value i a tenfold ratio from
nght to lett, have decided advantages over all other systems, both of

« Dotation and numeration, that have cver been adopted.  ‘Lhere are
those who think that a duodecznal scale, and the use of twelve numeral

ﬁigurcs instead of ten, would afford increused facility for rapid and ex-
tensive calculations, hut most mathematicians arc satisfied with the
present number of numerals and the scale of numeration which has
attained an adoptiop all but umversal.

It was long supposcd, that for our modern Arithmetic the world was
fdcbted to the Arabians. But this, as we have seen, was not the
case. The Iltndoos at feast communicated a knowledge of it to the
Arabians, and, us we are not able to trace it beyond the former people,
they must hae the honor of‘its vention.  ‘They do not, however,
claim this honor, but *refer it to the Divinity, declaring thit the inven-
&on of mine figures, with device of place, 1s to be ascribed to the benefi-
cent Creator of the unirvgrse.

But though the invention of modern Arithmetic is to be  seribed to
the Ilindoos, the honor of introducing it into Europe belongs unques-
tionably to the Arafans. It wus they who took the torch from the
East and passed it along to the West. The preeise period, however,
at which this was dgme, it is not easy to determine. It is evident that
our numeral characters and our method of coinputing by them were in
common use among the Arabians ahout the middle of the tenth cen-
tury, and it is probable that & knowledge of them was soon afterwards
communicated to the inhabitants of Spain and gradually to those of the
other European countries. Their general adoption in Europe would
not seem to have been eurlier than the twelfth or thirtcenth century.
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The scicnee of Arithmetic, like all other sciences, was very limited
and imperfect at the beginning, and the successive steps by wiich it
has reached its present xtension and perfection have been taken at
long intervals and among different natfons. It has heen developed by
the necessities of business, by-the strong love of certain minds for
mathematical science and numerical calculation, and by the call for its
higher offices by other sciences, espemally that of Astronomy. In its
progress we find that the Arabians discovered the method of proof by
casting out the 9's, and that the [talians early adopwd the practice £
separating numbers into periods of six, for the purpose of enumera-
tion. &l'o facilitate the process of muluplicanon, this laticre peoples
also introduced, probably frum the writings of Boethius, the long neg-
lected 'T'able of Pythagoras.

The invention of the Decimal Fraction was a great step in the ad-
vancement of arithmetical science, and the honor of it has generally
been given to Regiomontanus, about the yedr 1464, It appears, how-
ever, more properly to belong to Stevums, who 1in 1582 wrmte an ex-
press treausc on the subject. The credit of first using the decimal
point, by which the invention became permanently available, is gmivén
by Dr. I‘:‘eacock to Napier, the inveutor of Logarithms; but De Mor-
gan says that it was used by Richard Witt as carly as 1613, whike it
is not shown that Napier used it before 1617. Circulating Decimals
reccived but little attention till the time of Dr. Wallis, the author of
the Arithmetic of Infinites. Dr. Wallis dicd at Oxford, 1in 1703,

The greatest improvement which the art of computation é®cr re-*
ceived was the invention of Logarithms, the honbr®of which is un-
questionably due to Baron Napier, of Scotland, about the end of the
sixteenth or the commencement of the seventeenth century.

The oldest treatises on Arithmetic now known arc the 7th, 8th, 9th,
and 10th books of Euclid’s Elements, in which he treats of proporiion
and of prime and composite numbers. These books are not conamed
in the common editions of the great geometer, but &re found in the
edition by Dr. Barrow, the predecessor of Sir Isaac Newton in the
mathematical chair at bridge. Euclid flourighed abous 300 B. C."

The uext writer on Arithmetic mentioned in hibtory 1s Jicomachus,
the Pythagorean, who wrote a trcatise rel:ting chiefly to the distine-
tions and divisions of numbersyinto classes, us plainy, solid, triangular,
&c. 1le is supposed to havesfivod near the Chiristian cra.

The next writer of note is Boethws, the Roman, who, however,
copied most of his work from Nicomachus. e lived at the begin-
ning of the sixth century, and is the author of the well-known work on
the Consolation of Philosophy. -+ 5

The nd®t writer of enginence on the subject is Jordanus, of Namur,
who wrote a tieatise about the year 1200, which was published by
Joannes Faber Stapulensis dn the fifteenth century? soon afier the
invention of Printing.

The author of the first printed treatise on Arithmetic was Pacioli,
or, as he is more frequently called, Lucas de Burgo, an Italian mouk,
who in 1484 published his great work, entitled Summa d¢ Arithmetica,
&c., in which our present numerals appear under very nearly their
modern form.
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In 1522, Bishop Tonstall published a work on the Art of Computa-
tion, in the Dedication of which he says that he was induced to study
Arithmetic to protect himself fros: the frauds of money-changers and
stewards, who touk advantage ol the ignorance of their.employers. In
his preparation for this work, he professes to have read all the books
which had been published on this subject, adding, also, that there was
hardly any nation which did not possess such books.

About the year 1540, Robert Record, Doctor in Physie, printed the
fst edition of his famous Arithmetic, which was afterward augmented
by John Dee, and subsequently by John Mellis, and which did much to
~dvance.the science and practice of Arithunetic in England in its early
stages. This work, which is now quite a curiosity, effectually de-
stroys the claim to originality of some things of which authors much
more modern }ave obtained the credit. In it we find the celebrated
case of a will, which we have in the Miscellanesus Questions of
Webber and Kinpe, and wi}ich, altered in language and the time of
making thestestament, is the 1#th Miscellaneous Question in the pres-
ent work. This question is, by his own confession, older than Record,
an{ is said to have been famous since the days of Lucas de Burgo
In Record it occurs under the ¢ Rule of Fellowship.”” Record was
the suthor bf the first treatise on Algebra in the English language.

In 1556, a complete work on Practical Arithmetic was published by

Nicolas Tartaglia, an Itahan, and one of the most eminent mathema-
ticians of his time.
+ Frork the time of Record and Tartaglia, works on Arithmetic have
been too numerclis*to mention in an ordinary history of the science.
De Morgan, in his recent work (Arithmetical Books), has given the
names of a large number, with brief observations upon them, and to
this the inquisitive student is referred for further information in regard
both to writers and books on this subject since the invention of Print-
ing. Itis remarkable that De Morgan knew next to nothing of any
Amencan work$ on Arithmetic. He mentions the ‘ American Ac-
countant”’ by William Milns, New York, 1797, and gives the name
‘of Pike (prebably Nigholas Pike) among the names of which he had
heard in conuection ¥ith the subject. Ile had also seen the Memoir
of Zerah Colburn. Of the compilation of Webber and the original
works of Walsh and Warren Colburn, je seems to have been entirely
ignorant.

The various signs or symbols, which are now so generally used w0
abridge arithmetical 4s well as algebraical operations, were introduced
gradually, as necessity or convenience taughg their importance. The
earliest writer of Algebra after the invention of Printing was Lucas
de Burgo, above mentioned, and he uses p fog plus and m ®r minus,
and ingicates thespowers by the first two letters, in which he was fol-
lowed by severa? of his successors. After this, Steifel, a German,
who in 1544 published a work entitled Arithmetica Integra, added
considerably to the use of signs, and, according to Dr. Hutton, was the
first who employed - and — to denote addition and subtraction. To
denote the root of a quantity he also used our present sign y/, origi-
nally r, the initial of the word radiz, root. The sign = to denote
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equality was introduced by Record, the above-named English mathe-
matician, and for this reason, as he says, that ¢ noe 2 thynges can be
moar equalle,’”’ namely, than two parallel lines. It isa curiops cir-
cumstance that this same symbol was first used to denote subtraction.
It was also employed in this sense by Albert Girarde, who lived a
little later than Record. -Girarde dispensed with the vinculum em- .
ployed by Steifel, as in 34, and substituted the parenthesis (3-4),
now so generally adopted. The first use of the St. Andrew’s cross,
X , to signify multiplication is attributed to William Oughtred, an
Englishman, who in 1631 published a2 work entifed Clavis Matds
matice, or Key of Mathematics. .

It Wwas intended to notice several other works, ancient andsiiode1r.y»
but the length to which this sketch has already extended forbids it
We must not, however, omit to mention two American works, which
have done much for the cause of practical Arithmetic ‘p this country.
Thicse are the larfe work of Nicholas Pike, first published about 1787,
and the little unpretending ** First Lesscifs ” in Agthmetic, by War
ren Colburn. From the former of thuse mgny later authcs have bor-
rowed much that is useful, and the latter has exerted an influence on
the method of studying Arithmetic greater, perhaps, than any other
modern production. No better elementary work than that of Col-
burn has ever, it is believed, appeared in any language. ° ’

‘We had thouglrt of alluding to the ancicnt philesophic Arithmetic,
and the elevated ideas which many of the early philosophers had of
the science and properties of numbers. But 4 word must here suffice.
Arithmetie, according to the followers of Plato, was not to b® studiel
“ with gross and vulgar views, but in such a mafin®r as might enable
men to attain to the contemplation of numbers; not for the purpose
of dealing with merchants and tavern-keepers, but for the improve-
ment of the mind, considering it as the path which leads to the knowl-
edge of truth and reality.”” ‘These transcendentalists considered per-
fect numbers, compared with those which are deficient or superabun-
dant, as the images of the virtues, which, they allege, are equally
remote from excess and defect, eonstituting a mean between them;
ds in the case of true courage, which, they says lics midway between
audacity and cowardice, and of liberality, which is a meun between
profusion and avarice. In other respects; also, they regagd this anal-
ogy as remarkable: perfeét numbers, like the virtues, are ‘¢ few in
number and generated in a constant order; while superabundant and »
deficient numbers are, like vices, infinite in number, disposable in no
;-egul:’u- series, and gencrated according to no ¥ertain and invariable
aw.’

We gonclude thi bricf sketch ig the earnest hdpe that the noble
science of numbers may cre long find some devoted friend who shall
collect, arrange, and bring within the reach of ordmary students,
much more fully than we have done, the scattered Yetails of its long-
neglected history.



ARITHMETICAL SIGNS.

R

<
R
= Sign of equality; as 12 inches =1 foot signifies that 12
inches are equal to one foot.
-+ Sign of addition; as 8 -6 = 14 signifies that 8 added to
L 6 is equal to 14.
-2~ Sign of subtraction; as 8 — 6 =2, that is, 8 less 6 is equal
- =rto 2. '
X Sign of multiplication; as 7 X 6 = 42, that is, 7 multiplied
by 6 is equal to 42.
=+ Sign of TUivision; as 42 +— 6 =717, that is, 42 divided by 6
isequal to7. &
12 Numlsers p‘accd in thie manner imply that the upper num-
( ber is to be divided by the lower one.
: :: : Signs of proportjon ; thus, 2:4 :: 6: 12, that is, 2 has
the same ratio to 4 that 6 has to 12; and such numbers
are called proportionals..
12 —3 4 4 = 13. Numbers placed in this manner show that 3
is to be taken from 12, and 4 added to the remainder.
! 9The lim,a’cat the top is called a vinculum, and connects
all the numbers over which it is drawn.
92 implies that 9 is to be raised to the second power; that is,
multiplied by itself.
83 implies that 8 is to be multiplied into its square, or to be
raised 1o the third power. . '
o/ This sign’prefixed to any mumber shows that the square
) root is to be extracted. - '
o/ This fign prefixed to a number shows that the cube root
is t6 be extracted.
Somelimes roots are designated by fractional indices, thus;
9% denotes the square root of 9; 27 denotes the cube
root of 27.
() [ JParentheses and brackets are often used instead of a
vinculum. Thus, (7—3) X 5—=60 = 3.
¢ %

I An edition":)f this work, without anseoers, is published for the ac-
commodation of those teachers who prefer that the pupil should not have
access to thewn.

A Kev, containing solutions and explanations, is also published for the
ronvenience of teachers.



ARITHMETIC.

1 X
L

Section 1.

AriTHMETIC is the science of numbers, and the art of com-
puting by them.

The operations of Arithmetic are performed princigally hy
Addition, Subtraction, Multiplication, and Diwvision.

NUMERATION.

NumeRATION teaches to express the value of numbers, either
by words or characters, R *

Numbers in Arithmetic are expressed by the ten following »
characters, which are called numeral figures ; viz. 1 (one), 2
(two), 3 (three), 4 (four), 5 (five), 6 Ysiz), 7 (scven), 8
(eight), 9 (nine), 0 (cipher, or nothing).

‘The first nine &f these figures are cﬂl]ed.s}gm:/icanl, as dis-
tinguished from the tipher, which is of itself insignificant.

esides this value of the numerical figures, tAcy have another
value, dependent on the place which they occupy, when con-
nected together. This is illustrated by the following table and
its explanation.
N 2
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- 2
£ P4
s & &7
s B s g
s 2 s B 4 4
E s 2 0E %ok
~ % 2.2 % 2 2 E § £
e 2 B B E R B Z o= B
“ ¢ 8 7 6 5 4 3 2 1°
9 8 7 6 5 4 3 2
. 9 8 7 6 5 4 3
9 8 7 6 +5 4
* . ¢ o 8 7T S5 5
e ¢ ! 9 8 7 6
. 9 8 7
9 8
« 9

Here any figure occupying the first place, reckonmng from
right to left, denotes only its sinple value or number «f units.
Rut the, figure standing in the second place Jenctes ien times
its simple values; ethat oceupying the third plare. o hundred
times its simple value, and so on to any requircd w:mber of
places ; the value of any fizure being always increased tenfold
by its removal one place to tho left.

Thus, in the number 1834, the 4 in the first place denotes
only four unitsgor sinply 4; the 3 in the sccond place signi-

,- fies three tens, or thirty ; the 8 in the third place signifies cighty
tens, or eight hundred ; and the 1 in the fourth place, one thou-
sand ; so that the whole number is read thus,— onc thousand
eight hungred thirty-fours

Although the eipher has no value of itself, when standing

« alone, yet, being joined to the right hand of significant figures,
it increases their v»:‘lue in a tenfold proportion; thus, 5 signifies
simply five, while 50 denotes five tens, or fifty ; 500, five hun-

dred, and so on.¢ .

[

Note. —The iﬁen.of number is the latest and most difficult to form.
Before~ghe mind aan arrive at such an abstruct conception, it must be
familiar with that ®rocess of classification, hy which we successively re-
mount from individuals to species, from species to genera, from genera to
orders. The savage is lost in his attempts at numerauon, and significant-
ly expresses his inubility to proceed gy olding up his expanded fingers
or pointing to the hair of his head. See Lacroix.
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NUMERATION TABLE.

The following is the Fgench method of enumeration, and 18
in general use in the United States and on the continent of

Europe.

In order to enumerate any number of figures by this method,
thcy should be separated by commas into divisions of thive
ficures each, as in the annexed table. Each division will*be

kno®n by a different name.

The first three figuresy reckon=™

ing from right to lefi, will be so muuy units, tens, and hun-
dreds, and the next three so many thousands, and the next
three so many willions, &e. . *

£ Vigintillions.

% Novemdecillions.
& Octodecllions.

—

3¢

i

Sexdecillions

‘9

i

oF

5 Tredeeillins,

&Duod ~illions.
8 Undcedlions.

=
& Decithiogs.,

L

& Nonillioas.
L': Ocuthons.

& Septillions.
£ Sextillions.
B Quintillions.
% Quadrillions.
£ Trillions.

B Billions.

¥ Millions.

_5 Thousands.
& Units.

£ Septendecillions.

& Quualeciilions,
& Quatu rdecillions.

»

The valye of the nimbers in the an-
nexed tahle, éxpiessed in words, _ is
One hundred twenty-three vigintillions,
four hundred fifty-six novempdecilliohs,
seven hundred eighty-nine octodecil-
lions, one hundred twenty-three septen-
decillions, four hundred fifty-six sexde-
cillions, seven hundred eighty-nifie quir»
decillion., one hunth®d twenty-three
quatuorcecitlions, four hundred fifty-six
tredecillions, seven hundred eighty-nine
duodecillions, one hundred twenty-three
undecillions, four hundred fifty-six de-
cilhons, seven hundred *eighty-nine no-
uillions, one hundred twenty-three oc-
tiilions, four hundred fifty-sia septillions,
scver. hundred cighty-nine sextillions,
one hundred twenty-three quintillions,
four hundred fifty-six fuadrillions, scven
hundred eighty-nine trillions, one hun-
dred twenty-three tillions, four hundred
fifty-six millions, scven hundred eighty-
nine thgusands, one hundred twenty-
three units,
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~'. NUMERATION TABLE.

2 Thousands.
-8 Trredecillions.
jé Thousands.
E Duodecillions.
:’é Thousands.
PUndccillions. e
E Thousunds.
% Deciffions.
‘& Thousands.
_E Nonillions.
E Thousands.
3 Octillions.
& Thousands.
"jZ’ Septillions.
B Thousands.
& Sextillions.
& Thousands.
_i Quintillions.
;.'5. Thousands.
_E Quadrillions.
2 'Thousands.
& Trillions.
& Thousands. +
» 3 Billions.
’ %Thousands. s
& Millions. ¢
B Thousands. .
« € Units.

¢ .
one hundred thirty-on
eight thousand, eeight

NUMERATION. " [sEcT. 1.

The following is the old English
method of enumeration, but it has be-
come "glmost obsolete in this country.
In order to enumerate any number of
figures by this method, they should be
separated by semicolons into divisions
of six figures euch, and each division
separated in the middle by a comma, as
in the annexed table. Each division
will be known by a diferent ng.ne.
The first threc figures, in each division,
reckoning from right to lefi, will be so
S0 many units, tens, and hundreds of
the name belonging te the division, and
the tarce or the left will Le »0 many
tousantls of the saine name. The
valuc of the numbers in the annexed
table, expressed in words, is Three
hundred and seventeen thousand, eight
hundred and ninety-seven tredecillions
four hundred and thirty-onc thousand,
thirty-two duodecillions ; six hundred
thirty-nine thousand, cight hundred six-
ty-four undecillions ; three hundred six-
ty-one thousand, three hundr d sixteen
decillions ; four hundre? sisty-one thou-
sand, three hundred fificen nonilhions;
one hundred twenty-three thousand, six
hundred seventy-five octillions; cight
hundred sixteen thousand, one hundred
thirty-one septillions ; one hundred twen-
ty-three thousand, four hundred fifty-six

-sextillions; one hundred twenty-three

thousand, six hundred fourteen quintil-
lions ; three hundred fifteen thousand,
e quadrillions; three hundred ninety-
hundred thirty-two tyillions; five hun-

dred sixty-thre® thousand, eight hundred geventy-one billions ;
three hutdred ffty-one thousand, six hundred fifteen miillions;
one hundred twenty-three thousand five hundred sixty-one.

-Nore. —The student must be familiar with the numes, from units to
[tredecillions, and from tredecillions to units, so that he may repeat them

with facility either way.
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Let the following numbers be written in words : —

706
313,461
604,021
3,607,005
607,081,107
470,803,020
7.501,410,909

322.172517,10) =
607,100,001,070
407,000,010,703,501
200,070,007,801,000
370,812,000,170,063,891
478427,815,016,666,060,707
®00,800,5890,800,800,500,800,800
127 ,081,661,071,081,010,009,007,007
407,141,140,070,060,700,007,101,800,808

. »

Let the fullowing numbers be written in figures :* —

. Twenty-nine.
. Four hundred and seven.
‘T'wenty-three thousand and seven,
. Five mullions and twenty-seven.
. Seven millions, two hundred five thousand and five.
. I'wo bubions, two hundred seven millions, six hundred
four thousand and nine.

7. One hinndred five Dillions, nine hundred *nine millions,
three hundred cight thousand two hundred and one.
8. Nine quintillions, eight bilhons and fogy-six.

9. Fificen quintillions, thirty-one mijlions and seventeen.

10. Five hundred seven septillions, two hundred three tril-
lions, fifty-seven millions and eighteen.

11. Nine nonillions, forty-seven trillions, scven billions, two
millions, three hundred ninety-two. ’

12. Fiftcen duodeeillions, ten trillions, one hundred twenty-
seven billions, tweaty-six milliong, three hundrédg twenty thou-
sand four hundred twenty-six.

U 8T =

s
* To express numbers by figures, begin at the .« ft hand with the
highest order mentioned, and, proceeding 10 units, +rite i cach succes-
sive order the figure which denotes the given number in that orler
If any of the iatervening orders are not meutivned in the given number,
supply their places with ciphcrs;
M)
2
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Secrion 1L
ADDITION.

Avprrion is the collecting of numbers to find their sum.

1. A man has threc farms ; the first contains 378 acres, the

gecond 586 acrds, and the third 168 acres. Ilow many acres
J2r¢ there in the three farms ? . -

In this question, the units are first added, and

oPERATION. their sum is found to be 22; in 22 units there are

Acres. _two tens and two units. The two units arc writ-

378 ten under the column of units, and the 2 (tens)
586 awe carriedito be added with the tens, which are
168 ¢ found to amolint to 23 tens = 2 hundreds and
e 1132 3 tens. The 8 is written under the column of

tens, and the 2 (hundreds) is carricd to the
coluenn of *the hundreds, which amount to 11 =1 thousand 1
hundred. The whole of which is set down. Ilence the pro-
priety of the following

RULE.

,

Write units under unils, tens under tens, 4§c. Then begqin at the
bottom and add the units upwards, and, if* the amount be less thgp ten
set at down undgr the column of units ; but if the amount be ten 0&1‘8
wrile down the unit figure, and add the figure denoting the niber

of tens to the column of tens. Thus proced, till every column of
figures is addedy writing down on the left the sum total of the left-
_hand column, and the result will be the sum of the whole as requncd.
L]
¢ ! PROOF.
‘

Begin af the top and aéd all the columns downwards, in the

same manner as tkey werce before added upwards ; then, if the

' two sums agree, the work may be presumed to be correct.

2. 3. 4. 5. 6. 7 S
Dollars. Bushels Decks. Tona. Miles. Acres.
15 76" 765 . 126 669 6789
26 48 3K1 384 D) 5832
18 59 ¢ 872 876 . 446 4671
91 81 315 243 392 8907

150 264 2333 1629 2679 26199
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8. 0. 10, 11. 12, 13. 14.
Barrels. Pounds. Acres, Cents. Eagles. Rods. Poles.

123 678 456 789 456 781 . 889
466 901 789 98Y, 781 175 776
789 278 127 123 197 564 432
341 633 815 321 715 337 876

1709 2190 2187 2220 2149 1857 2973

15, 16 17. 13. ». 20. %
Qunees. Inches Rods. Furlonga. Cords. Feet,

T 3256 6789 1231 4567 - ¥l
HASH) 7890 1234 5678 8912 7890
89 1234 H678 9012 3456 7658
RS 5678 6543 3156 7891 8858
IR TS01 1234 750 4567 9199
24887 25859 21478 27271, 29393 2 38196

»
P <. 23 PV | P8 26.

1o heads Furlong, Miles. Dollars. Caaks. N Pcnt.m.
789 6781 7890 71785 7895 4371
6513 1371 1070 5678 5678 1699

20T R715 4437 9137 7186 1098
8O15 6371 6789 8171 5176 »816 *
6781 1234 5378 1888 401 6171
a::% 7171 1231 1919 4127 7185

47 KRN 2. 3J. K1}
Shlles Tons Miles Trecs Loads.
mNYOG 12315 34567 76717° 56789
52067 §7655 78901 Vi | 12345 |
41528 31017 32199 G¥90  * 67819
15678 65183 17183, 71411 * 34567
13853 79061 8ESES 47174 * 71888
71667 20939 2315 16175 33197

k) . it ’ 35,

’ Acres. Roods. Pules Yards.

Y 7189516 0451287 o 1231567 . 789123
377895 813715 8901231 456789
378567 679919 HOHTRIOL 5 987654
832156 TR7651 31456789 357913
789567 637171 5432115 245678

813138 813785 117741 999999
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36. 37, 33. 39, qu.
123456 876543 789012 987654 678953
783012 789112 345678 456112 467631
345678 345678 901234 222333 117777
901234 965887 789037 456789 888888
567890 445566 891133 987654 444
987654 788743 477666 321178 667679
321032 399378 557788 123456 998889
** 765437 456789 888878 789561 671236

B % 12, 43. 44, © °
Tons. TPounds. Ounces. Grains.
783256 12004 30530 276605

©7128° 32 31643 . 3980839
39 o d 26798 4183478
432815 783% . 28578 31881050
. 99 100 34383 3837156
67851 46 29340 4801393
R 125 3 283649 5067696
641236 6176 300000 5640426
801 32 264088 4344737
4328 91876 357477 1937678
. -
(]
45. Add the following numbers, 763, 4663, 37, 49763, 6178,
and 671. Ans. 64 .
46. A butcher sold to A 369 Ibs. of beef, to B 1691 C
861 1bs., to D 9011bs., to E 711bs., and to F 8716 lbs.; what
did they all regeive? Ans. 11087 Ibs.

47. A owes to one creditor 596 dollars, to another 3961, to
another 581, to angther 6116, to another 469, to another 506
to another 69381 end to another 1261. What does he owe
them all 2 Ans. §82871.

48.. If a boy cern 17 cents a day, how much will he carn in
7 days? »” Ans. 119cts.

49. If a man’s wages be 19 dollars pe‘month what are they

r year ? Ans. $228.

50. If a boy receive a present every New Year’s day of 1783
dollars, how nfuch money will he possess, when he is 21 years
old ? Ans. 837413,

51. How ma&\y inhabitants were there in Essex county, Mass.,
. 1840, Haverhill having 4336, Amesbury 2471, Andover 5207,
Beverly 4689, Bradford 2222 Boxford 942, Danvers .)0"0
Essex 1450, Gcorgctown 1540, Gloucester 6.3a0 Hamilton 818,
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Ipswich 3000, Lynn 9369, Lynnfield 707, Manchester 1355,
Marblchead 5575, Methuen 2251, Middleton 657, Newbury
3789, Newburyport 7161, Rockport, 2650, Rowley 1203, Sdlem
15082, Salisbury 2739, Saugus 10983 Topsficld 1059, Wenham
689, West Newbury 15602 Ans. 94,989,
52. How many were the members of Congress in 1846,
there being 2 Senators from each State, and Maine sending 7
Representatives, New Hampshire 4, Massachusgtts 10, Rhode,
I\land 2, Connccticut 4, Vermont 4, New York 34, New Jer-
SCuaiimgennsylvania 24, Delaware 1, Maryland 6, Virgipia L5,
North Carolina 9, South Carolina 7, Georgia 8, Alabama 7,
Mississippi 4, Louisiana 4, Tennessee 11, Kentucky 10, Ohio
21, Indiana 10, Tlinois 7, Missouri 5, Arkansas 1, Michigan 3,
Floridu 1, Texas 2 ? Ans. 2=2,
53. According to the census of 1840,'.Maine hied 501,793 in
habitants, New Hampshire 281,574, Muassachusetts ¥:37,699,
Rhode Island 108,830, Connecticut 309,978, Vermont 291,946
New York 248,921, New Jersey 373,306, Pennsylvania
1,721,033, Delaware 78,085, Maryland 469,232, Dtrict of
Coluibia 43,712, Virginia 1,289,797, North Carolina 753,419,
South Carclina 594,398, Georgia 691,392, Kentucky 779,828,
Tr.nnessee 829,210, Ohio 1,519,467, Indiana 685,866, Mjssis-
sippi 375,601, Missonri 383,702, hLlinois 4764%83, Louisiana
352,411, Alabama 590,756, Michigan 212,267, Arkansas
97,57 lorida 51,477, Wisconsin 30,945, lowa 43,112, and
on b . 8. vessels 6,100, What was the whole number of
inhabitants ? Ans. 17,068,66G6.

Secrion 1IL

SUBTRACTION.

SusrracTIoN teachc@ find the difference befween two num-
bers by takisg the less Slbm the greater.

OPERATION. In thifluestion, we take 8 linits from 5 units

From 935 and 2.u ts rcginin, which we wrile down under

Tuke 673 units, as the (5t figure in the anwver. In at-

g3 temptingto tale the 7 tens from 3 tens we find

a dufficulty, as % cannot be taken Yrom 3. We

therefore Lorrow 1 (hundred) from the 9 (hundred), which

being equal to 10 tens, we add it to the 8 tens in the upper line,

making 13 tens; from which we take 7 tens, and 6 &ns re-
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main, which we write down under the place of tens. We
then proceed to the hundreds. As we have borrowed 1 from
the 9 hundreds, the 9 is tog large by 1. We must therefore
take the 6 (hundreds) from 8 hundreds and there will re-
main 2 (hundreds). We therefore write down the 2 in the
place of hundreds. Or, because the 9 is too large by 1, we
may add 1 to the 6,and say 7 from 9 and 2 will remain.

Hence the following
. ¢ RULE.

‘ ,Pl_acg the less number under the greater ; units under units,¢- - in-
der tens, &c. Begin with the units, and if the lower figure be smaller
than the one aboveit, write the difference below. But, i tﬂuppm‘ Sigure
be less than the lower, then add ten to the upper one, and write the dif-
ference betwetn the sum thus obtained and the lower figure. Then carry
or add one to the lower figure of the next column, and proceed as before,
till all the numirs are subtrgried, and the result will be the difference.

¢ Notr.—The upper number is called the Minuend, from the Latin
word minuendum, signifying to be made less; and the lower one the
Bubtrahefid, from subtrakendum, to be taken away. The result is the
Remainder.

PROOF.

«  Atd the remainder to the subtrahend, and, if their sum be
like the minuend, the work may be considered correct.
2. 3 4, 5. 6.
£ Cwt, Tons, Miles. .‘f ches.
Minuend, 79 86 469 876315123 ’ 11630078
Subtrahend, 24 25 183 - 177897638 1919179

55 61 286 698417480 9710899

‘ 7. ! 8. 9. 10.
¢ Miles. . Gallons. inutes. Pecks.
From ¢« 7654 7116 6178 4567
Take 1978 1997 1769 -19_78
n 12 1‘5'(/‘ M.
Barrela. Degrees. 'urlongs, Tons.
From 176216 56789 56781 71678
Take 716669 10091 ' 39109 18819
—_— —_— .
16. 16. - 18.
Hogshead, Bushel Pounds.
From 611000 617853 7111 999000

Take 8199999 190909 9009 199919
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19. 20. 21, 22,
Roods. Acres. Poles. Cords.

From 100200 511799 610000 789111
Take 98761 419109 *, 166666 171670 ,

23, 1Y 21.- 2.
Dollars. . Eaglea. Guineas.
From 10000000 99999999 888888
Toke 9099019 1000919 » 99999
- 2. 7. = 7"
Socondl Hours.
From 100200300400509 600700800900
Take 90897060504039 191818917185
Iatitidh bbbt  ——n
N L ] ' h »
28, 29, 30.
‘Months, Days. Weeks. L]
From 61567101 1000000 10000000
Take 91678 1 9999999 *
31. From 6767851 take 81715
32. From 761619161 take .. 91678
83. From 81671675 take * 361784
34. From 16781321 take 100716+
35.@tom 1002007000 take 5971621
36.' From 91611237 take . 6718538
87. From 4@37561 take 4171135
38. From 88895651 take *3147618
39. From 1111111 take 99999
40, From 7163878 take * 1001
41. From 8887771 take 8110¢
42. From » 1379156 take 76716
43. From 3671652 take ) 36

ﬂum of the remamdcrs, 2004466259,
-
44. Sir Tsaac Newton was born in the year 1642, and he died
in 1727 ; how old whs he at the time of his decease ?
Ans. 85 years.
45. Gunpowder:, was inyented in the year 1:J80; how long
was this before the vention of printing, which was in 1441 ?
Ans. 111 years.
46 The manner'& ~compass was invented in Europe ir the
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year 1302 ; how long was this before the discovery of America
by Columbus, which happened in 1492?  Ans. 190 years,

474 What number is that, to which if 6956 be added, the
sum Will be one million ?* Ans. 993044,

48. A man bought an cstate for seventeen thousand five hun-
dred and sixty-five dollars, and sold it for twenty-nine thousand
three hundred and seventy-five dollars. Did he gain or lose,

. and how much? Ans. Gained $11810.

49.yBought & pair of oxen for 85 dolldrs, a horse for 126

* dollars, three cows at 25 dollars apiece; and sold the -hole
for three hundred dollars ; how much didI gain? Ans. $14.

50. Bonaparte was declared emperor in 1804 ; how many
years since ? .

51. The union of the government of England and Scotland
was in the year 1603 § how long was it from this period to the
time of the declaration’of the independence of the United
«States ? Anps. 173 years.

52. Jerusalem was taken and destroyed by Titus in the year
&0 ; how long was it from this period to ‘the time of the first
Crusade, which was in the year 10962  Ans. 1026 years.

‘ SectioN 1V.
MULTIPLICATION.

MurTIPLICATIONiS the repetition of a number any proposed
number of times. It consists offthree parts, the Multiplicand,
or number to be multiplied ; the Multiplier, or number by which
to multiply ; and‘the result, which is called the Product. The
Multiplicand and<Multiplicr are called factors.

. ' RULE. o

Place the larger number uppermost for the multiplicand, and the
smaller number under it for a multiplier, arranging units under unats,
tens under. tens, &v. Then multiply each figure Qf the multiplicand by
eack figure of the multipher, beginning wuth the right-hand figure, and
carrying for evxry ten as in addition. — If the myltiplier consists of more
than one figu, the right-hand Jizure of c h product must be placed di-
rectly under the figure of the multiplier tha prodyges it, which 1will cause
the successive roducts to recede each one place §ilke left.  The sum of
the several products will be the whole product r d.

‘ significant figures of

Note 1. — When there are ciphers betwee
and multiply by the

the multiplier, pass over them in tha ope
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significant figures only, remembering to set the first figure of the product
* directly under the figure of the multiplier that produces it. See Ex. 15.
Note. 2. —If there are ciphers at the right hand either of the nult-
plier or multiplicand, or of both, they nfay be ncglected to the close of the
operation, when they must be annexed to the product.

L *  PROOF.

The correctness of the result in Multiplication may be
conveniently ascertained in three ways; viz., by Division, by |
Multiplication, or by casting out the nines. .

Argording to the first method,* divide the product by the myl-
tiplier; and, if the work is right, the quotient will be equal to
the multiplicand.

According to the second method, take the multiplier for the
multiplicand and”’ the multiplicand for the multiplier, and pro-
ceed according to the rule for multiplifmion; aud, if the work
be right, the product will be the sanle as by the form®r opera-
tion. . »
According to the third method, begin at the lcft hand of the
multiplicand, and add together its successive figure$ towards
the right, till the sum obtained equals or exceeds the number
9. If it equals it, drop the nine, and begin to add again at this
+ oint, and proceed till you obtain a sum equal to or ggeater
than nine. If it exceeds nine, drop the nine as, efore, and car-
ry the excess to the next figure, and then continue the addition
as befpre.  Procced in this way till you have “added all the
figured in the multiplicand and rejected all the nines contained
in it, und writc the finul excess at the right hand of the multipli-
cand. Proceed in the same manner with the multiplicr, and
write the final excess under that of the multiplicand. Multiply
these excesses together and place the excess of nings in their
product under the other excesses. Then proceed to find the
excess of nines in the product obtained by the original operation,
and, if the work be right, the excess thus found will be cqual to
the excess contained in the product of the above excesses of
the multiplicand and multiplier. See Examyle 15.

Nore. — This method of proof] though perhaps sufficiently sure for
common purposes, is ngt always a test of the correctness of an operation.

Cases will sometimes occur in which®he excesses abovs named will be
equal, when the work is Aojfjright.

ed not to be acquainted with Division, he will
f proof for the present. It is placed hereas a
nown, and because there seems to be no better
pposes an acquaintance with a rule yet to be

* As the pupil is
pass over this met|
method important to
rlace for 1t, though it
earned
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6. 6. 7. 8
789123 1234567 989898 3789588
4 5 ', 2 8
9. 10., 1. 12,
678954 616783 789563 789567
. 24 36 57 98
3715816 3700698 5526941 * 6316536
1_3}-':‘7908 1850349 3947815 2106]03
16294896 22204188 45005091 77377566
B, "o » 15,
3678543 67854 612346 =4
4567 10234 °* *430049 =2
25749801 271416 5511114 =8
22071258 203562 2449384
18392715 135708 1837038 , »
14714 172 67854 2449384 o
16799905881 694417836 263338784954 —= 8
15, Rt 18. . . °
678567 4567895 6785000 * 478763000
8007 60004 32000 12000

20. Multiply 75432 by 47.

Ans. 3545304.

21. Muluply 76785316 by 7615. Ans. 584720181340.
22, Multiply 67853000 hy 8765. Ans. 594731545000.
23. Wlultiply 88123450 by 31243. Ars. 1191090948350,
2. Multiply 40670007 by 10002. | Ans. 406781410014.
25. Multiply 31235678 by 10203. Ans. 318697622634.
96. Multiply 76786321 by 30070. Ans. 2308964672470.

27. Mulnply 317166070 by

700500. Ans. 222170629035000.

28. Multiply 467325812 by 167000. Ans..78043410604000.

29. Multiply 6176777 by

22222, Ans. 137260338494.

30.fMuliply 12'3456789 by 987§54321.

31. Multiply 70
32. Muluply 60

33. Multiply 500
34. Multiply 888

35. Multiply 1

4444

y 78000. ~

Pl
Ans. 121932631112635269.

4 b 30204, Ans. 2132556462816.
3 b 800070, Ans. 481470364 10.
y 530071, Ans. 2650726049700,

Ans. 395018272.
Ans. 9594000000.
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36. Multiply 7008005 by 10008. Ans. 70136114040.
37. Mpltiply 4001100 by 40506. . Ans. 162068556600,
38. Multiply 6716700 by 808070. Ans. 5427563769000,
39. Multiply 987648 by 481007. Ans. 475065601536.
40. Multiply 18‘711000 by 470. Ans. 8794170000.
41. Multiply 10000 by 7000. Ans. 70000000.
42. Multiply 101010101 by 2020202. Ans. 204060808060402.
43. Muliiply 70000 by 10000. Ans. 700000000.
44. Multiply 800008 by 9009. Ans. 7207272072.
45..Multinly 900900 by 70070. Ans. 6312606384C.
46. Multiply 4807658 by 706007. Ans. 3394240201606.
47. Multiply 16789001 by 10080. Ans. 169233130080.

484 Multiply, 304050607 by 3011101. Ans. 915527086788307.
49. Multiply 908007004, by 500123. Ans. 454115186861492.
50. Muanly 2603007001 bv 6007023.
Ans. 12032109124168023.
'.vMulnply 9000006 by 9000006.  Ans. 81000108000036.
52 Multi;tlly 1152921504606846976 by 1152921504606846976.
e " Ans. 1329227995784915872903807060280344576.
53. What will 27 oxen cost at 35 dollars each ?
Ans. 8 945.
54. What will 365 acres of land cost at 73 dollars per acre ?
Ans. $ 26645.
55 What w1ll 9'7 tons of iron cost at 57 dollars a ton ?

Ans. 8 5529.

56. What will 397 yards of cloth cost at 7 dollars per yard ?
Ans. $2779.

57. What v:ill 569 hogsheads of molasses cost at 37 dollars
per hogshead ? Ans. 821053,

« 58xlfa man trgvel 37 miles in one day, how far will he
travel in 365 days » Ans. 13505 miles.

59y1If one quirc of phper have 24 sheets, how many sheets
are in a ream, wkich consists of 20 quires ? Ans. 480 sheets,
60. If a vessel sails 169 miles in one day, how far will she

sail in 144 days? Ans. 24336 miles.
61. What will 698 barrels of flour cost at 7 dollars a barrel ?
. Ans. $4886.
62. What will 376 Ibs. of sulrar cost at 13 cents a pound ?
Ans. 4888 cts,
63. What will 97 Ibs. of tea cost at 93 c*a péund ?
Ans. 9021 cts.

64y I a regiment of soldiers consists oY 1128 men, how
many men are there in an army of 53 regimients?
Ans. 59784
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65. What will an ox weighing 569 pounds amount to at 8
cents a pound ? ., Ans. 4552 cts.
66. 1f a barrel of cider can be bought for 93 cents, what will
75 barrels cost ? Ans. 6975 cts.
67. 1f in a certain factory 786 yards of cloth are made in one
day, how many will be made in 313 days? Ans. 246018 yds.
68.¥A certain house contains 87 windows, reid cach window:
has 32 squares of glass; how many squares are there in the
wno® house ? Ans. 2781 swua.cst
69. There are 407 wagons cach loaded with 30009 pounds
of coal ; how many pounds are there in the whole ?
. Ans. 12213653 poands.
70. Multiply three hundred and <gventy-five millions two
hundred and ninety-six thousand thgee hundred and tyenty-one,
by seventy-ninc thousand and twenty-four.
Ans. 2965741647070
71. What would be the cost of 687 fothers of lead at 73 dol-
lars a fother ? Ans. $50151.

Secrion V.
DI1VISION.

Tre object of Divisian is to find how many times one num-
ber is contuned in another. ’

Division consists of three principal parts; the Dividend, or
number to be divided ; the Divisor, or num¥er by witich we di-'
vide; and the Quotient, which shows how many times the divi-
dend contains the divisor. ’

When the dividend contains the divisor an exact number of
times, the quotient is expressed by a whole number.  But when
this i3 not the case, there will be a remaindar, when the divis-
wn has reached its limit, and this remainder placed ubove the
divisor, with a horixontal line bgtween them, will form a frac-
tion, and should be written at the right hand of the quotient,
and will be a part of it.  See Example 2d, and wote.

1. The Remainder may be considered a fourth term in Di-
vision, and it will always be of the same denomination with the
dividend.

For the sake of convenience, Division has been divided into
two kinds, Long and Short.

3'
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2. All questions in which the divisor is not more than 12
may be& conveniently performed by Short Division ; all others
are better performed by Long Division.

SHORT DIVISION.

EXAMPLE.

. L (4
1. Divide 948 dollars equally among 4 men.
“ = Dividend. In performing this question, inq'uire*o('.‘.
Divisor 4)948 many times 4_, the divisor, is copt:_uned in .J,
13 .

. — which is 2 times, and 1 remaining 5 write
Quotient 237 the 2 under the 9 and sunposc 1, the re-
mainder, to be placed before the next figure of the dividend, 4,
and the nambet will be' 11, Then inquire how many times
4, the divisor, is contained in 14. It is found to be 3 times and
2 fenwining. Write the 8 under the 4, and suppose the re-
mainder, 2, to be placed before the next figure of the dividend,
8, dnd the number will be 28.  Inquire again how many
times 28 will contain the divisor. | It is found to Le 7 times,
which we placc under the 8. "Thus we find cach man reccives
237 dodlars. ’

From the abo ¢ illustration, we deduce the following

RULE.

Wrue down the dividend and place the diwvisor on the left, with a
curved or perpendicular bne drawn between then.  Draw also a hori-
zontal line und® the devidend, then observe how many times the divesor
is contained an the first figure or figures of the divadend (e ginninyg at
vhe left hand), and place the quotient figure darectly under the right-hand
Sigure of the part ofvthe dividend that was taken. If there be no re-
mainder, procecd to ingquire how many tunes the dwvisor is contained in
the meal floure® of the dirdnd, and set down the result at the right
hand of the quoticnt figure alrcady obtained, or directly under the figure
of the divadend, and continue the work in this manner until the whole
duadend os divided.  But of theve be a remamnder ather in the first o
any subscquent division, imagine the number denoting it to be placed di-
rectly before the nere figure of the deowdend, and asgertain the number of
tunes the dicisor&s contarned n t'e* nuimdber I/l'IlrS Jormed, and place the

k3
*1f this figure Be smaller than the divisor, it cannat contain it, and the
figure to be placed in the quotient will be a cipher.  Sometimes, as when
we divide by I1 or 12, we may have two successive ciphers in the quo-
tient, as when the divisor is 12 and the next two figures are 1's or 1 and 0.
We are then obhiged to proceed to a third figure in the dividend, before
we cun cffect a proper division.
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quolient figure underneath, as before. Proceed in this way unlil every
part of the dividend is thus divided, and the result will be the quotient
sought. »

“

EXAMPLES.

2, 3. 4.

3)67856336 5)123456789 6)98786356
226187783* 246913574 ’ i

a» - M

5. G. 7.
7)126711001 8)33445567 9)1231567

8. 9 3 T
10)178985 11)1667189 12)5967856

Quotients. * Rewmd

11. Divide 67593536 by 2 33916768
12, Divide 316789311 by 3 103596437

13. Dwvide 567803326 by 4 111973831 2
11 Divide 123156789 by 5 S4BT 4
15, Dvide 671678953 by 6 111916192 1
16. Divide 166336711 by 7 23762387 2
17. Divide 161331793 by 8 20166471 1
18. Divide 161677678 by 9 17964186 4
19. Divide 363895678 by 11 - 33081425 3
20. Divide 164378956 by 12 13698246 4
21, Divide TRI0077 by 3 1
22, Divide  GI8956671 hy 4 d '3
23. Divide FOTTISRYT6 by 5 * 1
21, Divide  7TTI77TITT by 6 . * 3
25. Divide 888885888 by 7 6
26. Divide 999999999 by & 7
27. Divide 100000000 by 7 . 2

0

* From this and subsequent exanfpl~a it will be scctP that fractions
arise from devision, and re parts of a unit; that the denomenator of the
fraction represents the divisor, and shows into how mury parts the given
number or quantity is divided? and the nwmcrator, being the remainder,
shows how many units of the given quantity or diridend remain undi-
vided. By writing the numerator over the denominator in the form of a
fiaction, we signify that it is to be divided by the denominator; and when
placed at the right hand of the whole number m the quotient, the fraction
becomes a part of the quotient, and, as such, 15 as much less than a unit,
48 the numerator is less than the denominator.
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’ LONG ] DIVISION.
CASE 1.

EXAMPLE.

1. A prize, valued at $3978, is to he equally divided among
17 men. What is the sharc of each ?

‘ The object of this ques-
) " OPERATION. -tion is to find how many
Dividend. . times 3978 will contain

Divisor. 17) 3978 ( 234 Quotient. 17, or how many times
‘ 3_4_ __lz must 17 be subtracted

.57 163% from 3978, until nothing

¢ 51 234 shall rcmain. We first

. "68 3978 Proof.  inquire, how many times
68 the first two figures of

) ’ 00 Remainder. the dividend will contain

the divisor; that is, how
many times 39 will contain 17. Having found it to be 2 times,
we write 2 in the quotient and multiply the divisor, 17, by it,
“and place their product 34 under 39, from which we sub-
tract it, and find the remainder to be 5, to which we annex the
next figure of the dividend, 7. And having found that 57 will
contain the divisor 3 times, we write 3 in the quotient, multiply
it by 17, and place the product 51 under 57, from which we
subtract it, and to the: remainder, 8, we annex the next figure
of the dividend, 8, and inquire how many times 68 will contain
the divisor, and find it to be 4 times. And having placed the
product of 4 times ¥7 under 68, we find there is no remainder,
and that 3978 will contain 17, the divisor, 234 times; that is,
cach man will reccive 234 dollars.  To prove our work is right,
we reason thus. If onc man receives 284 dollars, 17 men will
receive 17 times as much, and 17 times 234 arc 3978, the same
as the dividend ; arld this opcration is effected by multiplying
the divisor by the quotient. The student will now see the pro-
priety of the following -

& RULE

Place the divisor and dividend as under the preceding rule, and draw
@ curved or perpendicular hne on the right of the dvndend. Then ob
serve how many figures of the ditidend, counting from left to right,
must be taken to contain the divisor one or more times, but never ex-
ceeding nine times, and ascertain how many times these figures will
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contain the divisor, placing the quotient figure on the right hand of the
dwndend.  Then multiply the dwisor by this quotient figure, and place
the product in order under the figures of the dividend that were %aken,
Sublract this product from the part of the dividend above it, and to the
difference bring down and anner the next figure of the dividend, Di-
vide this number by the divisor, and place the quotient figure on the right
of the one already found. Multiply the dimsor by the quotient figure
last found, and subtract the product from the number last divided, and
bring down and annex as before, till the last figure of the dwidend s
taken ; and the several figures on the right of the dilidend wnil be the
quotient requered. The dWfference between the number last divded antl
the 1d% product will be the remainder, which, with the divisor,Will form
a fraction, as under the preceding rule.

Note 1.—TIt will often happen, that, after a figure is jrought down
and annexed to a°remainder, the number will not contain a divisor.
In such a cose, acipher is to be placed in theljuotient, apd the next figure
to be brought down and annexed, and thus till the number farmed shall
be large enough to contain the divieor. Sometimes it will be necessary
thus to place several ciphers in succession 10 the quotient. »

Note 2. — The proper remainder is in all cases less than the divisor;
and if, at any time, the subtraction named in the rule gives asremairyler
larger than the divisor, we discover at once, that an error has been com-
mitted in the division, and that the quotient figure must be increased.

‘ PROOF. ’

Division may be proved by Muitiplicaﬁox: By Addition, by
casting out the 9’s, or by Division.

By the first method, we multiply the quotient by the divisor,
adding to the product the remainder, and the result, if the work
be right, is equal to the dividend. -

By the second method, we add up the several products of the
several quotient figurcs by the divisor, together with the re-
mainder, and the Tesult, if the work is rigi\, is like® the divi-
dend. See Example 2. '

To prove Division by casting out the 9's, we find tile excess
of 9’s in the divisor and also in the quotient, and multiply these
excesses together and find the excess in their product. We
then subtract the remainder from the dividerM, and find the ex-
cess of 9's in the difference, which, if the*wqrk is right, will
be equal to the eXcess found im the product ofsthe excesses
above named. See Example 3. .

To prove Division by Division itself, we subtitct the remain-
der from the dividend, and divide the difference by the quotient,
and, if the work is right, the result will be equal to the original
divisor. See Example 4.
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EXAMPLES.
97’1478%6(1524’ 828)678'?67(2069
¢ ~
97% - 656 -
508 © 2276
485+ 1968 iy
. 235 8087 4x8
194* 2052 5
416 W35
208" G -
oR"
147856
* NotE. — The asterisks show the
numbers to be added. .
) 4. Proof,
' 72)37895(526 37895
360 23
" 7189 526)37872(72 '
144 3682
455 . 1052
432 1052
3
Quotlents,
5. Divide 6756785 by 35 193051
6. Divide 789636 by 46 17166
7. Divide 7967848 by 52 153227 4
8. Divide * 16785675 by 61 275175
9. Divide 675753 by 39 17327
*10. Divide.. 0678910 by 82 69255
11. Divide . ©716394 by 94 71451 ’
12. Divide 1167861 by 135 8650 111
13.Divide . * 7861783 by 87 90365 28
14. Divide 1678567 by 365 4598 297
15. Divide 7635163 by 387 226447 174
16. Divide 567890 by 6789 5091 5091
17. Divide -~ 78911007 by, 36712 . 2149 16919
18.Divide ¢ 78963167 by 45671 1728 43679
19. Divide ¢+ 671616589 by 61476 10924 52765
20. Divide 471361876 by 36789 12812 21208
21. Divide 300700801 by 10037 29959 , 2318
22. Divide 10000000 by 9999 1000 1000
23. Divide 199999999 by 123456 1279
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'y

Rem.
24. Divide 6716789513 by 7816789 216776
25. Divide 1613716131 by 3151638 71475
26. Divide 121932631112635269 by 123456789
27. Divide 213255467083 by 30204 4267
28. Divide 4814703652066 by 800070 2355
29 Divide 265096050934 by 530071 1234
30. Divide . 395020643 by 4444 | 234,
31. Divide 9 1by 78000 432%
32, Divide. 162088568389 by 40506 . 6sg
33. Divide 5427563776896 by 808070 7896
31. Divide 475065610503 by 481007 8967
35. Divide . 8794170278 by 70 278
36. Divide 70006876 by 7000 6876
F37. Dwide  204060808062747 by 5020202 2345
38. Divide 700003456 by * 10000 ' 345
39. Divide 7207276639 by 9009 4567
40. Divide 63126068678 by 70070 5678
FAl Dwide 8304210208391 by 706007 * 673
42, Divide 169233137936 by 10080 7R56
7 48. Divde  915527086796874 by 3011101 8567
41 Divide  454115186870257 by 500123 65
/35. Divide 12022109124169380 by 6007023 , 357
CASE I1.

To divide by any number with ciphers annexed.

Cut off the aphers from the divisor, and the same number of figures
from the right hand of the dsndend, 'Then dimde the nemarmny fig-
ures of the drndend by the remaimung figures of the dwisor, and the re-
sult will be the ;/uatiem. To complele the work, annexr to the last re-
mainder found by the operation the figures cut oY from th® devrdend,
and the whole w:ll form the true remainder.

EXAMPLE. ’

1. Divide 36378967 by 31000.
31,000)36378,967(1173 ,
31

53
31
» 227
a1
108
93
15967 Remainder.
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w
u

Quotients Rem
2. Dividle 32100 by 6000 5 2100
3! Divide 3167810 by 160000 19 127810
4. Divide 12345678 by 1400000 8 1145678
5. Divide 1637851 by 500000 3 137851
6. Divide 3678953 by 326100 1l 91853
7. Divide 41111111 by 1100000 37 411111

CASEm
-~ To divide by a umt with ciphers annexed

Cut off as many figures from the right hand of the dividend as there
are ciphers in the divisor, and the figures on the left hand of the separa-
triz will be the quotient, and those on the right hanu the remainder.

©

Quotients

Rem

1. Div.de 12345678) by 10 12345678 9

, 2 Divide 987654321 by 160 9876543 21
3 Divide 122112347800 by 1000 122112347 800

4. Dride 89765432156 by 1000000 89765 432156

CASLC IV

T divide by a composite number, that 1s, & number pro-
duced by the rewitiplication of two or more numbers

Drvde the diwrdend by any one of e JSactors, and the quotsent thus
Jound by another, and thus proceed t:ll every factor has bcen made a di-
visor, and the last quotient wnll be the true quotient required

Notr — T¢ find the true remainder, we multiply the last remainder
by the last divisor but one, and to the product nsdy the next preceding
remunder, we muluply this sum by the next preceding divisor, and to
the produa add the emext preccding remainder, and so on, ull we have
gone through 1ll the Yhivisors and remainde rs to the first

This Sule will be beWerstood by the pupil, after he has
become acquainted with fractions.

EXAMPLES. & 0 -

1. Divide 47932 by 72.

. As Zg‘ls [
9)47932 div WHAMADS N
° ¥ and to find the true

NEROE T herleg
8)s3%5 7 remaindar, we multiply the last remaunder,
665 5=02 5 by the first civisor, 9, and to the prod-
uct add the first remainder, 7; and find
the amount to be 52, the true remainder

o8 8, we first
the quotient
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2. Divide 5371 by 192.
We find 192 equal to the productof 4

4')5371 times 6 times™B, =4 X 6 X 8=102. We "
6)i312—3 therefore divide by these factors, as in the

b last example. To find the true remainder,

8)223—4 we multiply the last remainder, 7, by the

27 — 7 =187 last divisor but one, 6; and to the product

add the last remainder but ¢he, 4 ; this suph

we multiply by the first divisor, 4; and to the product add ths
first remainder, 3 ; and find the amount to be 187. *°

Quotients.  Rem.
320

3. Divide 7691 by 24= 4 X 6 11
4. Divide 8317 by 27= 3X 9 308 1
5. Divide 3116 by 81= 9x ¥ 38 38
6. Divide 61387 by 121 =11 x 11 507 » 40
7. Divide 19917 by 144 =12 X 12 138 45,
8. Divide 91746 by 336= 6X 7Xx8 273 18
9. Divide 376785 by 315= 5X 7x9 1196 » 45,

Secrion VI ’

LK}
CONTRACTIONS IN MULTIPLICATION
I. To multiply by 25.

Rurk. — Annecx two ciphers to the multiplicand, and dwide it by 4
and the quotient is the product requured.

Rationale. — By anncaing two ciphers, we increase the mul-
tiplicand one hundred times, aud by dividing“this number by 4,
the result will be an increase of the multiplicand only twenty-
five times, because 25 is onc fourth of 100. ’

1. Multiply 785643 by 25.

OPERATION, )

4)78564300

* 19641075 Product. Y
2. Multiply 9876543 by 25. Ans.
3. Multiply 47110721 by 25. Ans.

II. 'To multiply by 333.
RuLe. — Annex two ciphers to the multiplicand, and divide it by 3,
and the quotient is the product required.
N 4
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RationMlc. — As in the last case, by annexing two ciphers, we
incrdase the multiplicand one hundred times; and by dividing
the number by 3, we only inCrease the multiplicand thirty-three
and one third times, because'83} is one third of 100.

4. Multiply 87138942 by 331.

OPERATION.
‘ © ., 8)8713894200
.- 2904631400 Product.
5. Multiply 66666993 by 33}. Ans.
6. Multiply 12336723 by 33}. Ans.

IIL. ' To multiply by 125.

RuLE. v~ Annex three ciplgrs to the multiplicand, and divide by 8,
and the quoticnt is the product.
.

NotE. — By annexing threc ciphers, the number is increased one thou-
sagd times; and, l:y dividing by 8, the quotient will be only one eighth
of 1000, that is, 125 times.

7. Multiply 12345678 by 125.

\ OPERATION.

¢ T 8)12345678000
1543209750 Product.

IV. To multiply by any number of 9’s.

RuLE. — A nner as many ciphers to the multiplicand as there are 9's
in the multiplier, and _from this number sublract the numlbcr to he nrulti-
plied, aml‘ the remainder is the product required.

«

8. Mukiply 87654 by 999.

OPERATION. | By annexing three ciphers, we make the
87654000 number one thousand times larger. If from
87654 this number, with the ciphers annexed, we

.. ¢, subtract the multiplicand, we make the prod.
87566346 Product. yet one thousandth part less; that is, the
product wil] be only 999 timgs the multipleand. Q. E. D.

9. Multiply, 7777777 by 9999. * Ans. 77769992223,
10. Multiply 5555 by 999999. | Ans. 5554994415,

Nore.—To multigly by any number of 3's, proceed as above and di-
vide the product by 3; but if'it be rc«luirnd to multiply by G’s, proceed ns
above and then multiply the [:;oduct ww 2, and divide the result by 3, and
the quotient 18 the product
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11. Multiply 987654 by 333333.
OPERATION. .

987654000009

987654

3)987653012346
. 329217670782 Product, Ans.
12. Multiply 32567895 by 3333. s Ans.
13. Multiply 876543 by 66666. Anps.
OPERATION. *
87654300000
876543
* 87653423457
2
3)175306846914 °
58435615638 Product, Ans.

14. Multiply 345678 by 6666666. Ans.

V. When the multiplier can be separated into periods, which
ar: multiples of one another, the operation may be contracted
m the following manner. ’

15. Multiply 112345678 by 288144486.
OPERATION. '
112345678
288144486

674074068 = the projuct by 6.  *
5302092541 = the forcgoing product X by 8 for 48.

16177777632 = the last product X by 3 for 144.  °*
32355555264 = the last product X by 2 for 288.
32371787641631508 Product. -

Secrion VIL

CONTi{ACTIONS IN DIVISION.

I. To divide by 5. '

Ruve, — Multiply the dividend by 2, and the product, except the last
Sigure at the right, is the quauau.y ’ PR

Note. — The remainder will be tenths.
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1. Divide 67895 by 5. Ans, 13579.
L OPERATION.
67895*
2 .

13579,0 Quotient.

II. To divide by 25.

RuLe. —- Multi;vly the dividend by 4, and the product, except the last
tbq figures at the right, is the quotient.

NotE. — The two figures at the right are hundredths.
2. Divide 8765887 by 25. Ans. 35063545;.
' OPLRATION, '

8565887
« ¢ 4

« 350635,48 Quotient.

. . II. To divide by 333.

RuLe. — Multiply the dividend by 3, and the product, cxcept the last
two figures at the right, is the quotient,and the last two are hundredths.

3. Eivide 876735 by 331. Ans. 26302133-
o OPERATION.

876735 .
3

26302,05 Quotient.

IV. To divide by 125.

Rure. — Multiply the dividend by 8, and the product, except the last
three ’_ggures} is the quotient, and these lust three figures will be thou-

LY

4. Divide 1234567 by 125. Ans. 9876535,
OPERATION.
) 1234567
8
o 9876,336 Quotient.*
5. Divide 8786789 by 125. *  Ans.
6. Divide 1234567 by 125 . Ans.

V. A short method of performing Long Division.
7. Divide 16294896 by 21. Ans. 678954.
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OPERATION. This method differs from the
24) 16294396(678954, Ans. common way by pla,cmg the right.
14482606 hand, figure of every product im-
181229 mediately under the dividend.
169129
121
121
8. Divide 3545304 by 47. Ans, 75432. °
+ 9. Divide 45005091 by 57. Ans. 789563. -

VI. To divide by any number of 9’s.

RuLe. — Let the dividend be divided into periods, consisting each of as many fig-
ures as there are 9's 13 the dimisor, beginning the dimsion into persods at the
hand  Then write the lefti-hand period under the second period, the second ﬁen‘nd un-
der the third, and so on, omuting all the figures whidh would thus full to the right of
the original dieidend, and let this be called a seco; ividend. Again, write the first
period of the second dividend under the second od of the same, its Rcond period
wwler s third, und so wriing ive dividends, ing the figures at the
right as above, till the first period of the first di‘mdemnfdfn.ﬂl under the last period of ¢he
sume Add together the several dvoidends thus fo , cwtting off as many figures in
the sum, as there are Y's in the ditisor, Now o how many units in adding were
carricd from the right to the left hand figure in the part thus cut off, ahd add this
number of units to the whole ~The figures on the left of the separatriz will be the quo-
tient, those on the right the true remuinder.

10. Divide 123332544 by 999. 11. Divide 8888 b¥ 9.

123,332,544 8888

123,332 8,38

123 8,8

1 8

Quotient, 123456.000 987.2

.

Quotient,‘ 987.5 Rgma.inder.

12. Divide 12332655 by 999. ' Anss12
13. Divide 987551235 by 9999. Ans. 98765,
14. Divide 9123456779876543211 by 999999999,

Ans. 9123456789.

’ . SEcrion’ VIIL
/ MISCELLANEOUS EXAMPLES.
1. What number multiplied by 1728 will produce 1705536 ?

Ans. 987.
4‘
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2. If a garrison of 987:men are supplied with 175686 pounds
of beef, how much will there be for each man ? Ans. 178 Ibs.
3. In one dollar there ars 100 cents; how many dollars in
697800 cents ? ! Ans. $6978.
4. In one pound there are 16 ounces ; how many pounds are
in 111680 ounces? - Ans. 6980 Ibs.
5. A dollar contains 6 shillings; how .many dollars are in
5868 shillings ? Ans. $978.
6. The President of the United States receives a salary of
‘%25,000; what does he receive per month? Ans. $20834. *
7. A man receiving $ 96 for 8 months’ labor, what does he
reccive for 1 month ? Ans. $12.
\8. The distance from Haverhill to Boston is 30 miles ; and, if
a man travel 6 miles ay, hour, how long will he be in going this
distance ? ¢ Ans. 5 hours.
9. The annual revenuc' of a gentleman being $8395, how
n.uch per day is that equivalent to, there being 365 days in a
year? Ans. $23.
¢10. The car on the Liverpool railroad goes at the rate of 65
miles an hour ; how long would it take to pass round the globe,
the distance being about 25,000 miles? Ans. 3848&*hours.
11, How much sugar at $ 15 per cwt. may be bought for

$405 ? « ¢ Ans. 27 cwt.
12. In 6789560 shillings how many pounds, therc being 20
shillings in a pound ? Ans. 339478 pounds.

,13. The Bible contains 31,173 verses ; how many must be
fead ‘each day, that the book may be read through in a year ?

. Ans. 85448 verscs.
14. In 123456720 minutes how many hours ?

. . . Ans. 2057612 hours.
y 15. A gentleman possessing an cstate of $ 66,144, bequeathed
one fourth to his wife, and thc remainder was to be divided be-
tween his 4 chiddren ; what was the share of cach ?

Ans. $12,402.
16. A man disposed of a farm containing 175 acres at $ 87
per acre ; of the 4vails he distributed $ 1234 for charitable pur-
poses; & 197 was expended for the purchase of a horse and
chaise ; the*remainder was diVided betwecn 6 gentlemen and 8
ladies, and eagh lady was to rcceive twice as much as a gentle-
man ; what was the share of cach
Ans. 8627 for a gentleman, and $ 1254 for a lady.
17. If there are 160 square rods in an acre, how many acres
are in 1086240 square rods ? Ans. 6789 acres.
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18. If 144 square inches make one square foot, how many
square fect in 14222160 square inches ?  Ans. 98765 feet.

199 What number is that, whigh being multiplied by 34, the
product divided by 10, the quotient multiplitd by 2, 32 sub-
tracted from the ‘product, the remainder divided by 4, and 8
subtracted from the quoticent, the remainder shall be 2?

Ans. 15.
20. What is the difference betwceen half a dpzen dozen, aud
six dozen dozen ? Ans. 792.

21+ Bought of F. Johnson 8 barrcls of flour at 8 7 per barwcl,
and 3 hundred weight of sugar at $ 8 per hupdred. What was
the amount of his bill ? Ans. §80.
22. Sold 8. Jenkins my best horse for § 75, my, second-best
chaise for $87, a good harncss for §31. He has paid me in
cash $ 38, and has given me an order an Peter Parker for & 12,
How many dollars remain my due ? And. 8143
23, . Webster has sold his wagon to J. Emerson for $85.
tHe is to reccive lis pay in wood at $5 per cord. How many
cords will it require to balance the value of the wagod?  *
Ans. 17 cords.
7 24 Purchased a furm of 500 acres for & 17,876. I sold 127
acres of it at $47 an acre, 212 acres at 296 an acre, and the
remainder at § 37 an acre.  What did I gaig hy my bargain ?
Ans. $11,102.
25. A tailor has 938 yards of broadcloth ; how many cloaks
can be made of the cloth, if it require 7 yards to make one
cloak ? Ans. 134 cloaks.
26. Bought 97 barrcls of molasses at $ 5 a barrel.  Gave 17
barrels to support the poor, and the remainder was sold at 8 8
a barrel.  Did I gain or lose, and how much ? .
*Ans. 8 555 gain.
27. There are 12 pence in one shilling ; required the num-
ber of pence in 671 shillings. Ars. 8052 pence.
28. Twelve inches make one foot in length; required the
number of inches in 5280 feet, it being the length of a mile.
Ans. 63360 inches.
29. In one pound avoirdupois there are 16 ounces; required
the ounces in 1728 pounds.  * Ans. 27348 ounces.
30. Required the number of shillings in 813§ pence.
. Ans. ©78 shillings.
31. It requires 1728 cubic inches to make one cubic foot;
required the number of cubic inches in 3787 cubic fect.
: Ans. 6543936 inches.
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Secrion IX.

TABLE® OF MONEY, WEIGHTS, AND MEASURE

UNITED STATES MONEY.

* 10 Mills make 1 Cent, marked .
10 Cents s 1 Dime, “ d.
10 Dimes (L 1 Dollar, “ 8.
* 10 Dollars o 1 Eagle, “ E.
v Mills. Cents.
T10 = Dimes,
100 = 10 = 1 Dollars.

1000 = 100 = 10 = 1 Eagle.
10000 = 1000 = 100 = _ 10 = 1
ENGLISH MONEY.

4 Yarthings make * 1 Penny, marked d.
<12 Pence “ 1 Shilling, ¢ 8.
20 Shillings « 1 Pound, ¢ L.
21 Shillings sterling *¢ 1 Guinea, o G.
28 Shillings N. E. ¢ 1 Guinea, o G.

NoTE. — One pound sterling is equal to § 4.444, exchange valuc.

’

[sEcT

S.

) d.
4 1 a
48 = 12 - 1 +
960 == 240 = 20 = 1
FRENCH MONEY.
100 Centimes make 1 Frane = .186 dollar.
TROY WEIGHT.

‘24 Grains ¢ § make 1 Pennyweight, marked dwt.
20. Pennywaights “ 1 Ounce, “ oz
12 Ounceg ¢ 1 Pound, o Ib

ar. " dwt.

24 = oz.
480 = 20 = 1 Ib.
5760 ={ 240 =22 12 = 1

By this weightaare weighed gold, silver, and jewels.

Notr. — ¢ The original of all weights used in, England was a grain or
corn of wheat, gathered out of the middle ofthe ear; and, being well dried,
32 of them were to make one pennyweight, 20 pennyweights one ounce,
and 12 ounces one pound. But in later times, it was thought sufticient to
divide the sume pennyweight into 24 equal parts, still called grains, being

thmut weight now in common use; and from hence the rest are com-
pu .n .
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APOTHECARIES' WEIGHT.

20 Grains make 1 Scruple, marked sc. dr D
3 Scruples “ 1 Dtam, ¢ dr.or 3
8 Drams ¢ 1 Ounce, “  oz.0r %
12 Ounces ¢ 1 Pound, “  Ib.or t%

gr. sc.

20 = 1 dr.

60 = 3 = 1 oz. .
480 = 24 == 8 == L Ih
5760 = 288 = 96 == 12 = 1.

Apothecaries mix their medicines by this weight; but bu); and sell
by Avoirdupois. The pouad and ounce of thus weight are the same
as in Troy Weight

' AVOIRDUPOIS WEIGHT. '

16 Drams make 1 Ounce,® marked oz
16 Ounces “ 1 Pou+d, ve b,
28 Pounds « 1 Quarter, «  qr.
4 Quarters [ 1 Hundred Weight, “  cwh
20 Hundred Weight 1 Ton, “ ton,

dr. 0z °*

16 = 1 . 1b.

256 = 16 = 1 qr.

7168 = 448 = 28 = 1 cwt.
B672 = 1792 = 112 = 4 = 1 ton.
673440 = 35840 = 2240 = 80 £=°*20 = 1

By this weight are weighed almost every kind of goods, and all
metals except gold and silver. By a late law of Massachusetts, the
cwt. contains 100 Ibs. instead of 112 lbs.

A ton is reckoned at the custom-houses of the United States at

2240 Ibs. *
LONG MEASURE.
3 Barleycorns, or 12 Lines make 1 Inch, v marked \ in.
2 Inches “ 1 Foot, * ¢ | .
3 Feet ¢ 1 Yard, ¢ yd.
6 Feet ¢ 1 Fathom, . ' fih,
54 Yards, or 164 Feet ¢ 1 Rod, or Pole, ‘¢ rd,
40 Rods ¢ 1 Furlong, ¢ fur,
8 Furlongs ¢« 1 Mile, , « m,
3 Miles ¢ 1 League o lea,
(94 Miles nearly . ¢ 1 Degres, s¢¢  Deg. or®
360 Dcgrees . # "1 Circle of the Eafth.
in ft. .
12 = 1 R '
336 = 3 = 1 d \
198 = 16§ = 5 = 13 for.
7920 = 660 = 220 = 40 = 1 m.
63360 = 5280 = 1760 == 320 = 8 == 1
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CLOTH MEASURE.

2% Inches make 1 Nail marked na.
4 Nails %¢ 1 Quarter of a yard, ¢ qr.
4 Quarters L 1 Yard, ¢ yd.
3 Quarters ¢ 1 Ell Flemish, « E.F.
5 Quarters ¢ 1 Ell English, « E.E.
4 Quarters 1} inch ¢ 1 Ell Scpteh, “ E.S.
Y Lo
' SQUARE MEASURE.
114 Square inches make 1 Square foot, marked fi.
9 Square feet ¢ 1 Square yard, “ yd.
304 Square yards ¢ 1 Square rod or pole, ¢ B
272} Square feet ¢ 1 Square rod or pole, ¢
40 Squfirerodsorpoles ¢ 1 Rood, “ K
4 Roods . ¢ &« 1 Acre, ¢ A.
640 Agres * . % 1 Squarc mile, “ S.M.
in. f.
* 144 = 1 yd.
1596 = 9= 1 P.
¢ 39904 = 2724 = 304 = 1 R
1568160 = 10890 = 1210 =, 40 = 1 A.
6272640 = 43560 = 4840 = 160 = 4 = 1 sm.
4014489600 = 27878400 — 3097600 = 102400 = 2560 — 640 =1
LI DRY MEASURE.
- 2 Pints make 1 Quart, marked  qt.
4 Quarts s« 1 Gallon, s gal.
2 Gallons " ¢« 1 Peck, “ pk.
4 Pecks ¢ 1 Bushel, 6 bu.
36 Bushels ¢ 1 Chaldron, ¢ ch.
pts. gal.
8 .= v 1 pk.
16 = 92 = 1 bu.
64 = 8 == 4 = 1 ch.
2304 ' = 288 = 144 = 36 = 1

Nore. —This measure is applied to all goods that are not liquid and
are sold by measure, as corn, fruit, salt, coals, &c. A Winchester Bushel
is 184 inches in diapeter, and 8 inches deep. The standard Gallon Dry

Measure contains 268§ ¢ubic inghes.
[

e . ALE AND LEER MEASURE.
2 Pints ¢ make 1 Quart, marked qt
4 Quarts * ’ ¢ 1, Gallon, “ gal.
32 Gallons ¢¢ 1 Barrel, “« bar.
54 Gallons !, ¢ 1 Hogshead, ¢ hhd.
2 Hogsheads “ 1 Butt, ¢« butt

2 Butts ¢« 1 Tun, L tun.



8XCT. 1%.) MEASURES AND TIME 47

pts. qt.
2 = 1 gal. .
8 == 4 == 1 y  bar.
256 = 128 == 32 = 1 bhd.
432 = 216 = 54 = 1§ = 1 butt.
864 = 432 = 108 = 3 == 2 = 1

Nore.— By a law of Muassachusetts, the Barrel for cider and beer
shall contain 32 gallons, but in some other States it is pf different capa-
city. The Ale Gallon contains 282 cubic or solid inches.

Milk is sold by the Beer Gallon. *
. WINE MEASURE. .
4 Gills * make 1 Ping marked pt.
2 Pints . ¢ 1 Quart, “ qt.
4 Quarts ¢ 1 Gallon, ¢ gal
42 Gallons . “ 1 Theree, ¢ tiax.
63 Gallons, or 14 Tierces ¢ 1 Hogshead, ¢ hhd.
2 Tierces ¢ 1 Puncheon, ¢ pen.
2 Ilogsheads ¢ 1 Pipe or Butt,. “ i
2 Pipes, or 4 Hhds. ¢ 1 Tun, ¢ tan.
pta. qt.
2= 1 gl .
8§ = 4 = 1 tior.
336 = 168 = 42 = 1 hhd.
504 = 252 = 63 = l* = 1 pun.
672 = 3356 —= 81 = 2 = 1} = 1 p
1008 = 501 = 126 = 3 = 2 = 1§ = 1 wn
2016 = 1008 = 252 = 6 = 4 = 3 =x 2 = 1

NotE. — The Wine Gailon contiins 231 cubic inches. Water, wine,
und spirits arc measured and sold by this measure. ! ¢

A cubic fuot of distilled water weighs 1000ounces Avoirdupois.

The English Imperial Gallon contuins 277} cubic inches, and weighs
W0 1b. Avoirdupas, or 121b. 10z. 16 dwt. 16gr. ‘Troy. , There id no legal
measure in the United States for ticrce, hogshead, puncheon, pipe, or butt.

OF TINE. 5

60 Seconds, or 60% make 1 Miuute, 2 marked m.
60 Minutcs o ¢« 1 Hour, ',: “ h.
24 Hours ¢ 1 Day, \ . d.
7 Days o 1 Week, ! “w
1+ Wecks ¢ 1 Month, : “  mo.
13 Months, 1 day, 6 hours, or 1 Julian Year, u y.

365 days, G hours,
12 Calendar months ¢« 1 Year, ‘*
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BeC. m.
60 = 1 h.
8600 = 60 = 1 d
86400 = 1440 = “24 = 1 w.
604800 = 10080 = 168 = 7 = 1 mo.
2419200 = 40320 = 672 = 28 = 4 = 1 y
31557600 = 525960 = 8766 = 365} - 1

« Nore. — The true solar year is the time measured from the sun’s leav-
ing either equindx or solstice, to its return to the same again. A period-
ical year is the time in which the earth revolves round the sun, and is
365d. 6 he 9 m. 14} sec., and is often called the Sidereal year. The civil
year is that which is in common use among the different nations of the
world, and contains 365 days for three years in succession, but every fourth
year contains 366 days. hen any year can be divided by four, without
any remainder, it is leap year, and has 366 days.  *
[ . '

w. d. h. ¢ mo. d. h.
O, 52© 1 6 = ‘13 1 6 = 1 Julian Year.

d. h. m. gec. )

But, 365 5 48 57 = 1 Solar Year.
d. h. m sec.

And, 36% 6 9 144 = 1 Sidereal Year.

The days in each month are as follows : — January, Maxch, May,
July, August, Octvber, and December have 31 days each; April,
June, September, and November have 30 days each; February has
28 days, cxcepting leap year, when it has 29.

CIRCULAR MOTION.

<
60 Seconds, or 60" make 1 Prime minute,  marked
60 Minutes ¢ 1 Degree, “ °
30 Degrets . ¢« 1 Sign, “ 8.
12 Signs, ur 360 Degrees, the whole great circle of the zodiac.
) t . D
60 = 1 .
3600 _ 60 = 1 8.
108000 = 1800 = 30 = 1
1296000 = 21600 = 360 = 12 = zodiac.
¢ [
“‘5 MEASURING DISTANGES.
7% Inchbs make |, 1 Link.
256  Links “ 1 Pole.
100  Links ¢ 1 Chain.

. A0 hains e 1 Furlong.
; « Xurlongs “ 1 Mile.
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Inches. Link.
g = 1 Pole.

192 = 2 = 1 . Chain.

792 = 100 = 4 = 1 Furlong.

7920 = 1000 = 40 = 10 = 1 Mile.
63360 = 8000 = 320 = 80 = 8 = 1

SOLID MEASURE. R

1728 Inches make 1 Foot.

27 Feet o 1 Yard..

40 Fect of round timber L 1 Ton.

128 Feet, i. e. 8 in length, 4 in breadth
and 4 in height, ’ ’ % “ 1 Cord of wood.

NoTe. — One ton of round timber, as usualy surveyed, contains 50§

solid feet. -
[§
MISCELLANEOUS TABLE. °
A gallon of train oil weighs 74 pounds.
A stone of butcher’s meat o 8«
A gallon of molasses “ 11«
A stone of iron . a 14 ¢
A md [ 28 “
A firkin of butter o 56 “
A firkin of soap ¢ 94 ¢
A quintal of fish 4 100 o
A weigh “ 182 6
A sack “ 3614 it
A puncheon of foreign prunes o 1120  «
A last o 4368 . «
A fother of lead o 194 ~wt.
A barrel of anchovies «“ 30 pounds.
“ raisins « 112 “
“ flour o 196 «
o pork or beef “ 200 &
‘e soap . « 256 “
“ shad or salmon in Connect- 200 ‘
icut «r New York ; '
“ fish in Massaghusetts is 9% gallons.
s cider and beer ¢ 3«
€ herrings in England L 32 «
‘:mh . saf]mat‘m or eels do. . 42 s
8 bushels of salt, measured on
board the vessel, 2 “ 1 hogshead.

7§ do. measured on shore, ¢ 1 s
N
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3 hoops make 1 cast.
40 ecasts o 1 hundred.
10 hundred . o . 1 thousand.
12 units, or thinge, o 1 dozen.
. 12 dozen “ 1 gross.
144 dozen ¢ 1 great gross.
[}
Section X.

COMPOUND ADDITION.

WHEN humbers are applied to things, the measure or value
of which is expressed Ly different denominations, they lose their
abstractezharacter, and bazome subject to restrictions, imposed
upon them by the denomination to which they are applied.
Y'hus, when we say six cents, ten days, or three inches, we have
not only the idea of number, but also the idca of a certain
value or measure, which subjects the number in connection with
1t to certain limitations. And, when used in such congections,
we call numbers denominate. Thus in 6 £. 4s. 7d. the num-
bers 6,4, and 7 are denominate numbers, so called, because
they are applied to express each a particular denomination.

When now we have several numbers of different denomina-
tions, which we wish to add together, we call the process I.--
which this is done Compound Addition ; which we definc by
saying,

That it consists in adding together two or more numbers of
different denominations to find the sum total.

RULE.

Write all the given numbers of the same denomination under each
other; as dollars undcr dollars, cents under cents, &c. Then add to-
gether the numbers of the lowest denomination and divide the sum by the
number which it takes of that denomination to make one of the decnom-
ination next above ¥, and sct the remainder directly under the column
that has been added.  Carry the quotient to the golumn of the mext de-
nominatiou,,a:;zd add as before, dividing by the number which it takes of
this denominalidn to make one of the denomintation mext above it, setting
down the rematuder and carrying the quotient as before, and thus pro-
ceed till the column of the highest denomination is added, under which
place ats whole sum, and the numbers expressing the scveral denomina-
tions will be the sum total requured.
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EXAMPLES.
UNITED STATE‘S MONEY. ’
8. léu. m. 8. c2u m. E & 3'4:1.-. m
325 67 3 28 15 6 71 8 41 5
186 35 8 16 16 3 61 6 82 6
161 89 9 63 81 5 16 1 9% 2
987 15 .8 14 61 6 45, 7 8 1.,
891 61 6 38 74 5 54 8 36 3
176 81 3 16 16 8 41 9 .48 5 °
2729 51 7
ENGLISH MONEY. N
4 5. :X% 6
J £. s A £ A a ¥ . F J. qr
471 16 9 28 6, % 31 17,9 2
147 17 8 15 16 111 16 16 6 1
613 13 11 51 13 104 16 11 11 1*
115 11 7 11 16 9 19 10 ,9 3
41 19 6 17 17 7 6] 17 1 3
48 12 2 32 18 si 4 14 4 2
1439 11 7
TROY WEIGHT. 4
7. 8.
Y16 1T 19 %3 123 9 7 13
31 10 18 16 98 11 17 14
63 9 12 15 49 7 43 21
17 8 13 12 13 10 10 20
61 7 12 16 47,9 19 23
7 6 17 22 515 15°15
209 7 15 8 T
APOTHECAR]ES’ WEIGHT.
9, 10.
h 5 3 D g h % 3 D &
Vor 1 72 19 37 961 I8
16 10 6 1 13 . 14 4 4,2 11
.4 9 3 2°16 ° 61 ¢ 2 6
38 10 5 2 14. 41 4 % 2 16
41 4 4 1 11 39 8 4 1 12
16 6 6 2 6 51 11 7 2 19
183 6 3 1 19 ~
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AVOIRDUPOIS WEIGHT.

v

11, 12,

V, Ton. cwt. qr. Ib. oz (;r. cwt. qr. b oz d&

61 19 3 27 15 15 61 2 11 11 14

63 13 3 16 11 11 16 3 15 15 11

51 12 3 17 7 6 41 3 13 9 9

61 16 1 11 12 12 38 2 11 10 10 .,
13 13 3 12 13 15 42 1 98 13

71 18 2 13 14 14 31 8 27 11 12

324 15 2 16 12 Y

v LONG MEASURE. '
13. Ce .
Deg. mY fu. rd R W W m. fur. rd. yd fi. in. br.
KW 69 7 39 16 11 2 69 7 31 5 2 11 1
61 62 3 17 12 9 1 16 6 16 4 1 6 2
1€ 16 6 16 13 10 2 61 7 32 3 2 10 1
48 19 3 15 15 6 1 73 3 16 4 2 9 2
17 568 6 33 14 7 1 19 4 141 1 8 2
33 3 5 19 9 9 2 " 5 20 05 2 7T 1
195 54 124 § 7 0
=4 4=6

19 54 5 24 1 1 0

Note.— As half & mile is equal to 4 furlongs, we add them to the 1
furlong, which make 5 furlongs. And as half a foot is equal to 6 inches,
we add them to the 7 inches, which make 13 inches ; and these are equal

< to 1 foot1inch. By \he same method, we obtain the result in the 14th
and 17th qestions. * «

“

‘ CLOTH MEASURE.

—
«r
—
-

yd. qr na.g. EE qr. na In
37 3 3 671 1 1 1
61 3_1 1 . 161 3 3 2
13 2% 2 617 3 1 2
32 1 &1 . 118 3 21
61 2 2 2 17T 2 1 2
2 1 30 166 3 2 1
229 3 3 I}
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"LAND OR SQUARE MEASURE.

)

OO 7

oA R % f. in. ‘ A M% f.
761 3 37 260 125 38 1 39 272
131 2 16 135 112 61 3 33 167
613 1 14 116 131 3 3 19 198
161 3 13 116 123 47 3 16 271
321 2 31 97 96 86 2,13 198

47 3 19 91 48 46 1 14 269

2038 1 13 2 95 ¢

SOLID MEASURE.
19, ' 20, *
Ton. ML in. s Cord. 1 n.
29 36 1279 + 61 127 1161
69 19 1345 o3 89 M
67 18 1099 , 61 98 1336
71 14 1727 43 56 1678
43 35 916 . 91 119 1357
53 17 1719 81 115 1129
335 23 1173
¢ WINE MEASURE. »
21, 22.

Tun hhd  gal . pt hhd., mal  qL
61 3 62 3 1 67 156 3

39 2 16 1 1 16 16 3

o8 3 H7T 2 1 39 16 3

87 3 40 3 1 a7 62 1

47 2 59 3 1 43 571 3

47 3 39 2 1 "1 61 3
1 0 30 1 0

ALE AND BEER MEASURE.
23, ] 21,

Tun, hhd, gl qu hhd, gal. qu pt
46 3 50 93 R 161 %3 3 1
91 2 48 3 o 371 2 3 1
17 3 18 0 98 d9 1 0
81 3 38 2 ° 47 43 1 0
41 1 47 1 . 61 43 1 1
37T 2 29 3 N 42 27 3 1

317 2 17 0
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. ] DRY MEASURE. o .
bu., pk. qt. pt . ch. bu. k. qt.
37 3 5 1 16 31 3 8 °
6l 2 7 1 39 31 3 1
32 3 2 0 14 16 3 1
71 1 6 1 55 15 3 0
. 61 1 1 71 17 3 1
, 323 31 42 14 3 1
W <0 4 1
TIME.
27, 03,
Yy mo wod h m = y. mo. d h.
57 11 3 6 23 29 55 13' 5 29 17
31 11 1 3 1 19 39 61 11 17 21
46¢ 9 2 2 17 28 56 15 9 19 16
43 10 1 1 18 17 48 61 10 25 23
32 9 1 3 16 23 28 41 4 16 17
4. 1 1 5 22 28 16 18 5 9 6
Q2 2 0 3 21 28 2
CIRCULAR MOTION.
29, . 0.
S, o 1 " S, ) [} [/
4 29 59 59 11 11 16 51
6 17 17 29 6 6 6 16
11 16 56 58 9 14 56 56
9 13 46 51 3 29 29 49
5 27 16 42 9 17 18 58
2 92 17 .17 6 13 13 52
5°10 35. 16 '

NotEe. — We divide the sum of the signs, in these (uestions, by 12, and
write down the rémainder, because it is Circular Motion.

—-

MEASURING DISTANCES.

]

m. fur, c?. p L
17 7.6 3 24
16 3™ 1 15
27 4 6 2 17
18 6 3 3 21
61 7 7 2 16
17 1 8 2 19
160 0 1 1 12

32,
m. fur. ch. p.
“7'4 3 1
2 31 3
67 3 3 1
21 7 1 3
16 7 9 3
31 4 8 1

21
23
19
16
13
20
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Secrion XI.

: COMPOUND SUBTRACTION.

Compounp SubTrACTION teaches to find the difference be-
tween two numbers, of different denominations.

RULE.

Write the smaller compound number under the greater, iq the order
of the diffcrent denvminations, as pounds under pounds, shillings under
shillings, &c. Begin with the lowest denomination-and subtract each
lower number from the one dbove it, and write the differcnce underneath.
1f, in any denomination, the lower number be greater thar® the one above
ity add to the upper number the number reQuired of this denomination
to make one of the next higher; and, from the number thys oltained,
subtract the lower number and set down the remainder underncath.
Carry one to the next denomination in the sublrahend, and proceed in
like manner with the subtraction, tll the operation has been performed
in all the columns, sctting down the entire difference between the v pper
and lower numbers of the highest denomination, and the result will be
the difference required.

Note. —The rcason for increasing the number of tho minuend by the
number required of a lower denomination to muke onegof the next lugher,
is precisely the same as that for which we add ten to a figure of the
minuend, in S$imple Subtraction.  In both cases wo add the number de-
noting the ratio between the denomination in quesuon, and the next
higher number of the mmuend.  In Sunple Subtraction, the ratio of in-
crease from right to left being uniformly tenfold, we add ten, wlle in the
cause of farthings, pence, und shnllings, we add 4, 12, and 20.

EXAMPLES.

.
UNITED STATES MONEY.

8 c:x.a. m. 3 c‘t. m.
169 81 3 681 16 7
8 93 8 189 43 8
83 87 5
» R »
P .
* ENGLISH MONEY. v
3. . ' * 4.
v £ & 4 /L s A
87 16 31 ~6lr 11 53
19 17 93 181 15 8}

67 18 53
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TROY WEIGHT.
. 6.

5.
1b, oz dwt,

gr. 0 1b. oz 'dwt.. gr.
71 8 12 15 . 58 5 12 10
16 10 17 20 19 9 17 21

54 4 14 19

' APOTHECARIES’ WEIGHT.
D g ib
1l 14 - 15
2 19 9
1 14

3
AVOIRZPOIS WEIGHT.

gr.
15
18

b,
71
18
52

W NN -
© NVon
Lk 2
- O

| O =on

cwt. “Ib. oz dr. cwt. qr. . oz

1,
“ 71 181 131 13 73 1 15 13
, 19,19 2 16 8 5 19 1 19 15
2

51 18 24 9 8

CLOTH MEASURE.
11. . 12,
yd. qr. »ra. in EE qr. na

67 1 1 1 561 2 3
18 2 2 2 19 3 1

8 2 2 1}

LONG MEASURE.
13 14
in. bar. deg. m. fur. rd. yd |

38 41 3 29 2
2 29 36 5 31 3
)

2
=
-3
=
© <15
E

P

Y -XY

i

—
Pd

o3| <3 =2

b

@w

—
W
O xT

0
6 7 38 2 11 2

Notg.— As half a foot is equal to 6 inches, we add them to the 5
inches, which Hal’m 11inches. The same principie is adopted in the

14th, 15th, an % examples. .

<
LAND OR SQUARE MEASURE.
16. 16.

A. R »p ft. in. A. R p yd f. in
56 1 19 119 110 13 1 15 19 1 17
17 3 13 127 113 9 3 16 30 5 19
38 2 5 261 33
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COMPOUND SUBTRACTION.
SOLID MEASURE.
17 18,
‘Tons. in. Cords. ft. in. *
+ 49 13 1611 ® 361 47 1178
18 15 1719 197 121 1617
30 37 1620
WINE MEASURE. .
19. 20,
Tun, hhd. zal. qL. pt hiul.» gal qt. Ju
79 3 19 11 16 1 1 0
11 1 28 2 1 9 2 21
68 1 53 3 0 .
:
ALE AND BEER MEASURE. *
a1, 2,
Tun. hhd. gal. qt. pt hhd.  gal. qt
63 1 15 1 0 769 18 1
19 3 16 3 1 191 19 3
43 1 52 1 1 I
DRY MEASUBE. A
23 24
ch. bu. pk. qt ch bu  pk gt
56 2 1 1 39 12 2 1
38 3 1 2 12 25 3 6
17 8% 3 7 '
i TIME. ‘ »
¥ 25, ) 26.
mo. d. hh m 8 y. m. w. d h m 8
6 16 13 27 19 48 2 519 27 31
1 22 16 41 37 19 10 3 7 21 38 56
4 23 20 45 42 »
GIRCULAR rorI0N. v ,
27. 25,y
8. o 1 " . 8. o ' ’
6 11 12 48 4 19 41 22
9 8 15 56 1 22 19 28
9 2 06 52
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MEASURING DISTANCES.

29, 30.
m. fur. ch. p. L m. fur. ch. p. 1
21 1 3 2 19 ' 28 6 1 2 18
19 2 1 3 21 15 7 3 1 _!:‘_)
171 2 23

EXERCISES IN COMPOUND ADDITION AND
SUBTRACTION.

7 1. What is the sum of 16£. 5s. 8d. 2qr. —31£. 16s. 11d.
3qr. —21£. 11s. 1gr. — 19£. 0s. 10d. 3qr. — 13£. 13s. 7d.
3qr. and 28L. 17s. 5d. 1qr.? Ans. 131£. 5s. 8}d.

2. Bought of a Lowlon tailor a vest for 1£. 13s. 4d., ¢
coat for 7£. 12s. 9d.,’ .- pgataloons for 2£. 3s. 9d., and sur
tout for 9£. 8s. 0d.; ;3 what was the whole amount ?

Ans: 20£. 17s. 10d.

3 Bought a silver tankard, weighing 11b. Soz. 17dwt. 14gr.,
a‘silver ‘can, weighing 1Ib. 20z. 12dwt., a porringer, weighing
1loz. 19dwt. 20gr., and three dozen of spoons, weighing 1lb.
90z. 15dwt. 10gr.; what was the whole weight ?

Ans. 5lb. Yoz. 4dwt. 20gr.

4. What is the weight of a mixture of 31b 435 25 25 l4gr.
of aloe, 2lb 73 635 1D 13gr. of picra, and 1ib 103 15
2D 17gr. of saffron? Ans. 7ib 105 33 1D 4gr.

5. Add R2b 95 13 2D 14gr.; 131h 75 63 1D l3gr.;
and 16tb 113 73 1D 12gr. together.

Ans, 631b 45 73 2D 19gr.

6. Sold 4 loads of hay; the first weighed 27cwt. 3qr. ISlb
second, 3lcwt. 1qx 15lb. ; third, 19cwt. 1qr. 15ib. ; and fourlh
38cwt. 2qr. 271b. § what is the wg:ight of the whole ?

Ans. 117cwt. 1qr. 19Ib.

7. Bought 5 picces of broadcloth ; the first contained 17yd.
3qr. 2na. ; second, 13yd. 2qr. 1na. ; the third, 87yd. 1qr. 3na.;
the fourth 27yd. Iqr. 2na. ; and the fifth, 29yd 1qr. 2na. ;
what was the whme qummty purchased ?

Ans. . 175yd. 2qr 2na.

8 A ed‘estrmn travelled, the first week, 371m. 3fur. 37rd.
5yd. 2ft. lOm‘, the second week 289m. 2fur. 18rd. 3yd. 1ft.
9in.; and the third week he tmvelled 399m. 7fur. 3ft. 1lin.;
how many miles will he have travelled ?

Ans, 1060m, 5fur. 16rd. Syd. 1ft

9. A man has 3 farms; the first contains 186A. 3R. 14p. ;
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the second, 286A. 17p. ; and the third, 115A. 2R.; how much
do they all contain ? Ans. 588A. 1R. 31p.
10. The Moon is 5s. 18° 14/ 17" edst of the Sun; Jupiter
is 7s. 10° 29’ 28" east of the Moon; Mars is 11s. 120 1V
56" east of Jupiter; and Herschel is 7s. 180 38’ 15" east of
Mars ; how far is Herschel east from the Sun?
Ans. 7s. 290 33 56",
11. 1 have 4 piles of wood ; the first contairg 7 cords, 761t
1671in. ; the sccond, 16c. 28ft. 56in.; the third, 29c. 127f1,
1000 in. ; and the fourth, 29¢. 10ft. 1216in. ; how much is there
in all ? Ans. 82c. 115ft. 487in.
12. A vintner sold at onc time 73hhd. 43gal. 3qt. 1pt. of
wine ; at anothery 27hhd. 3gal. ; at another, 15hhd» 3qt. 1pt.;
and at another, 161hhd. and 2qt.; haw much did he sell in
all ? Ans. 276hhd. 48gpl. 1qt.
13 A man has 3 sons; the first is 14y. 3mo. 2w. 5d. old ;
the second is 9y. 10mo. 3w. 4d. 23h. 12m. 15sec.; and the
third is 2y. 1mo. 3w. 2d. 7m. ; what is the sum of thejr ages?
and how much older is the first than the second ?
: Ans. 26y. 3mo. 1w. 4d. 23h. 19m. 15scc.
¢ 4y. bmo. 3w. 0d. Oh. 47m. 45sec.

NotE. — When 4 weeks are reckoned as a montl, it requires 13 months
to make one year. ' .

14. 1 have 73A. of land ; if I should scll 5A. 3R. 1p. 7.,
how much should I have left 7 Ans. 67A. OR. 38p. 265111
15. A. owes B. 100.£. ; what will remain due after he has
paid him 3s. 63d.? Ans. 99£. 16s. 5id.
16. It is about 25,000 miles round the globe ; if a man shall
have travelled 43m. 17rd. 9in. how much will remain to be
travelled ? ' Ans. 24,956m. 7fug 22rd. 15ft. 9in.
17. Bought 7 cords of wood ; and 2 cords 78ft. having been
stolen, how much remained ? Ans. 4c. 50ft.
18. I have 15 yards of cloth; having sold 3yd. 2qr. Ina.,
what remains ? Ans. 1lyd. lqr. 3na.
19. If a wagon loaded with hay weighs 43cwt. 2qr. 18lb.,
and the wagon is afierwards found to weigh 9cwt. 3qr. 23Ib.,
what is the weight of the hay ? » Ans. 33cwt. 2qr. 23lb.
20. Bought a hogshead of wine, and by an accident 8gal.
t. 1pt. leaked out ; what remains ? Ana Sigal. 1pt.
21. I had 10A. 3R. 10p. of land ; and I have sold two house-
lots, one containing 1A. 2R. 13p., the other, 2A. 2R. 5p. ; how
much have I remaining ? Ans. 6A. 2R. 32p.
22. The Moon moves 13° 10’ 35" in a solar day, and the
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Sun 59’ 8" 20" ; now supposing them both to start from the
same point in the heavens, how far will the Moon have gained
on the Sun in 24 hours? - Ans. 12° 11 26" 40",
23. A farmer raised 136bu. of wheat; f he sells 49bu.
2pk. 7qt. 1pt., how much has he remaining ?
Ans. 86bu. Ipk. Oqt. 1pt.
24. If from a stick of round timber, containing 2T. 18ft.
1410in., there,be taken 38ft. 1720in., how much will be left ?
Ans. 1T. 19ft. 1418in.
25. If from 1Ib. of ipccacuanha there be taken at one time
43 23 13gr., and ut another, 33 13 2D 14gr., how much will
" be left ? Ans. 43 33 2D 13gr.
26. A brewer has in one ccllar 18bbl. 3gal. 2qt. of beer,
and in another, 13bbl.1p. ; what is the whole quantity, and
how much more is in one ccllar thau the other ?
’ - Ans. 81bbl. 8gal. 2qt. 1pt.
i ¢ bbbl 3gal. 1qt. 1pt.
' 27. If from $ 100.00 there be paid at one time $ 17.28,5, at
another time $ 10.00,5, and at another § 37.15, how much will
remain ? Ans. $85.56.

[

Section XII.

REDUCTION.

Tne object of Reduction is to change the denomination of
numbers without altering their value. It consists of two parts,
Descendmg and A.cending.  The former is petformed by Mul-
tiplicatior, the latter by Division.

Reduction Descending teaches to bring numbers of a higher
denomination td a lower; as, to bring pounds into shillings, o
tons into hundred weights.

Reduction Ascending teaches to bring numbers of a lowe
dcnomination into’a higher ; as, to bring farthings into pence
or shillings into pounds. -

‘ REDUCTION DESCENDING.

EXAMPLE, .
1. In 48£. 12s. 7d. 2qr., how many faithings ?
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£ s daq In this cvamplc, we multiply the 48£. by
48 127 2 20,because it takes 20 shillings to make a

20 pound and to %his product we add the 12s.
572 in the question. Then we multiply by 12,
12 because it takes 12 pence to make onc shil-
—_— ling; and to the product we add the 7
11671 pence in the question.  'We then multiply by
4 4, the number of farthings in #? peuny, and 10
46686 the product we add the 2 ﬂuthmfrs, and tl e

work is done.

From the above example and illustration, we deduce the

following
’ RULE. *

Multiply the highest denomination given ¥ y the number 1equired of
the next lower de'nommatmn to make one of the denominatior®next above
it, and add to the product thus oblaincd the corresponding dnwmmn-
tion of the nwltiplicand. Procecd n this way, Gl the reduction®is

brought to the denomsnation required by the question. . R

Note 1.— To multiply b 5, we divide tho multiplicand by 2, and
to multiply by 4, we divide

Note. & ! The answers to Rcductxon Descending will be found in the
questions of Reduction Ascending.

In 127£. 15s. 8d. how many farthings > %/
In 28£. 19s. 11d. 3qr. how many farthings ?
In 378£. how many pence?
How many grains in 28lb: 1loz. 12dwt. 15gr. troy ?
In 171h. 12dwt. troy, how many pennyweighgs ?
If a silver tankard weigh 31b. 110z., how many grains will
1t be ?

8. Ilow many scruples in 23Ib. apothecarfgs’ weight ?

9. If a load of hay weigh 3T. 16cwt. 2qr. 18lb., iBw many
ounces will it be ?

10. Required the number of drachms in a honrshead of sugar,
weighing 2T. 17cwt. 3qr. 161b. 150z. 13dr.

11. In 57yd. how many nails?

12. In 83947E. E 4qr. how many nails ? >’

13. In 2263E.F."%qr. how mahy quarters ?

14. How many feet®in 79 miles ?

15. How many inches in 396 furlongs ?

16. How many inches from Haverhill to Boston, the distance
being 30 miles ?

17. How many barleycorns will it take to rcach round the
world ?

IR R

N 6
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18. In 403m. 7fur. 85rd. 2yd. Oft. Oin. lbar. how many
barleycorns?  ° ,
19. In 413Le. 2m. 2fur. 38rd. lyd. Oft. 7in. how many
inches ? :
20. In 144m. 1fur. 8rd. lyd. 1ft. how many feet ?
21. How many inches in 1051yd. 2ft. 5in.?.
22. In 3576fur. 12rd. 3yd. how many yards ?
23. How niany square fect in 25 acres ?
24. How many square rods in 365 square miles ?
25. The surface of the earth contains 196563942 squarc
miles. What would it be in square inches?
26: Required the number of feet in 10A. 3R. 38p. 6yd. 5ft.
72in. )
27. In 2R. Op. 24y:i. 3ft. how many inches ?
28. Ir. 1A. 3R. 34p. 27yd. 4ft. 54in. how many inches ?
. 29. In 17 cords of wood, how many inches ?
30. In 19 tons of round timber, how many inches ?
«. 31. How many cubic feet of wood in 128 cords ?
32. In 4899hhd. 4gal. 3qt. how many quarts?
33. In 1224 tuns Ip. 1hhd. 19gal. 1qt. Opt. 1gi. how many gills?
34. How many pints in 790p. Ohhd. 58gal. Oqt. Ipt. ?
35. In 460 butts 1hhd. 31gal. of beer, how many gallons ?
36. In 36hhd. 26gal. 3qt. Ipt. how many pints ?
37. In 16 tons of round timber, how many inches ?
38. How many scconds from the deluge, it being 2348 ycars
B. C., to the ycar 1836 ? '
39.YHow many days did the last war contifiue, it having com-
menced June 18, 1812, and cnded Feb. 17, 18152
40. How many pecks in 676 chaldrons?
41. Thi 657 cer'Ys, how many mills?
42. 1n 3165 dimes, how many mills ?
43. In 63 dollars, how many cents ?
44. In 27 eagles, how many mills ?

REDUCTION ASCENDING.

EXAMPLE.

3
1. In 76789 farthings, how many pounds ?
OPERATION, . Ans. 79£. 19s. 93d.
4)76789 ' We first divide by 4, because 4 far-
12)19197 1qr. things make a penny. We then di-

— vide by 12, because 12 pence make &
20)1599 9d. gyilling. Lastly we divide by 20, the
79£.19:.931d.  number of shillings in a pound.
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From the preceding illustration and example, we deduce the

following . -
) RULEe .

Divide the lowest denomination given by the number which it takes of
that denomination to make one of the next higher ; so proceed, unlil it is
brought to the denomination required. Any remainders occurring in
the successive divisions will be of the same denominations with the divi-
dends to which they respectively belong. ’

>.

Nore 1.— To divide by 53, we mult}ply the multiplicand by 2, and
divide the rroduct by 11; to divide by 104, we mllltipry by 24nd divide
Ly 33; and to divide by 272}, we multiply by 4 and divide by 1089.

Note 2. — The answers to Reduction Ascending are the questions in
Reduction Descending,.

Norrk 3. — Whenswe divide by 11 or 33, and there is a remainder, we
divide that remainder by 2 to get the truc reyainder; and, when we di
vido by 1089, we must divide the remainder Ly 4.

2. In 122672 farthings, how many pounds? *_-’"
3. In 27839 farthings, how many pounds ? ~
4. In 90720 pence, how many pounds ?
5. In 166863 grains, how many pounds troy ?
6. How many pounds in 4092 penuyweights ?
7. How many pounds troy in 22560 grains ?
8. In 6624 scruples, how many pounds ?
9. In 137376 ounces, how many tons ? »
10. In 1660157 drachms, how many tons ?
11. How many yards in 912 nails?
12. Required the ells English in 1678956 nails.
13. Required the ells Flemish in 6791 quarters.
14. Required the miles in 417120 feet. .
15. Required the furlongs in 3136220 inches.
16. Required the miles in 1900800 inches. .
. 17. How many degrees in 4755801600 bLirleycorng
18. How many mules in 76789567 barleycorns ?
19. How many leagues in 78653167 ingches ¥
20. Required the miles in 761116 fect.”~
21. Required the yards in 87865 inches.
22. Required the furlongs in 786789 yards.
23. How many wucres in 1083000 square feet®
24, How muny square miles in 37376000 squaré rods ?
25. Ilow many square miles in 789,103,900,894,003,200
square inches ? :
26. In 478675 square fect, how many acres ?
27. In 3167856 square inches, how many roods ?
28. How many acres in 12345678 square inches ?
29. How many cords in 3760128 cubic inches ?
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30. How many tons of round timber in 1313280 cubic
inches ? )
31. How many cords in 16384 cubic feet ?
32. How many hogsheads of wine in 1234567 quarts ?
33. How many tuns of wine in 9877001 gills ?
34. In 796785 pints of wine, how many pipes ?
. 85, How many butts of beer in 49765 gallons ?
* 36. In 15767 pints, how many hogsheads of beer ?
. 37. In 1105920 inches, how many tons of round timber ?
38. In 132005440800 scconds, how many ycars ?
39. In 974 days, how nany ycars and calendar months ?
40. llow many chaldrons in 97344 pecks ?
41. Ilow many cents in 6570 mills ? )
42. Iow many dimeg in 316500 mills ?
43. Hqv many dollars irn 6300 cents ?
44. How many cagles in 270000 mills ?

« " COMPOUND REDUCTION.

1. In 57£. 15s. how many dollars ?  Ans. § 192.50cts.
2. In 67£. 14s. 9d. how many crowns at 6s. 7d. each ?
Ans. 205¢r. bs. 2d.
. How many pounds and shillings in 678 dollars ?
Ans. 203£. 8s.
4. How many clls English in 761 yards ?
Ans. 608E. E. 4qr.
5. How many yardsin 61 clls Flemish ?  Ans. 45yd. 3qr.
6. Ilow miny bottles, that contain 3 pints-ecach, will it tuke
to hold 4 hogshead of wine ? Ans. 168.
7. How many steps, 2fi. 8in. cach, will a man take in walk-
ing from Rradford o Newburyport, the distance being 15 miles 2
Ans. 29700.
8. How many spopns, each weighing 20z. 12dwt., can be
made from 5lb. Roz. 8dwt. of silver ? Ans. 24.
9. How many times will the wheel of a coach revolve, whose
circumference is 14ft. 9in. in passing from Boston to Washing-
ton, the distarict being 436 milgs ? Lins. 15607335
10. I have a field of corn, consisting o 128 rows, and each
row contains 78 hills, and each hill has 4 ears of corn ; now if
it'take 8 cars of corn to make a quart, how many bushels does
the field contain ? Anps. 149bu. 3pk. 5qt. Opt.
11. If it take 5yd. 2qr. 3na. to make a suit of clothes, how
many suits can be made from 182 yards ? Ans. 32.
12. A goldsmith wishes 10 make a number of rings, cach

(]
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weighing 5dwt. 40gr., from 8b. loz. 2dwt. 2gr. of gold ; how
many will there be? . Ans. 137.
13. How many shingles will it take to cover the roof of a
building, which is 60 feet lang and 56 feet wide, allowing each
shingle to be 4 inches wide and 18 inches long, and to lay one
third to the weather? Ans. 20160.
14. There is a house 56 feet long, and each gf the two sidos
of the roof is 25 feet wide; how many shingles will it take to
cover it, if it require 6 shingles to cover a square foos ?
. ‘ Ans. 16800.
15. If a man can travel 22m. 3fur. 17rd. a day, how long
would it take him, to walk round the globe, the disjance being
about 25000 miles 2 oAns. 11144822 days.
16v°1f a family consume 71b. 100z. of sugar in a week, how
long would 10cwt. 3qr. 16lb. last them ?  Ans. 160 wecks.
17. Sold 8 tons 17cwt. 3qr. 18lb. of lcad at 7d. a poursd ;

what did the lead amount to ? Ans. 254, 10s. 2d.
18. What will 5cwt. 1qr. 10lb. of tobacco cost, at 41d’a
pound ? Ans. 11£. 4s. 3d.

19. What will 7 hogsheads of wine cost, at 9 cents a quart ?
Ans. $ 158.76.
20. What will 15 hogsheads of beer cost, at 3 cents a pint?
Ans. $194.40.
21. What will 73 bushels of meal cust, at 2 ccnts a quart?
Ans. $ 46.72.
22. A merchant has 29 bales of cotton cloth ; each bale con-
wins 57 yards ; what is the valuc of the whole®at 15 cents a
yard? Ans. $247.95.
23. A merchant bought 4 bales of cotton ; the first,contained
Gewt. 2qr. 111b.; the second, Scwt. 3qr. 1618. ; the third, Tcwt.
Oqr. 7lb. ; the fourth, 3cwt. 1qr. 17lb. He sold the whole
at 15 cents a pound ; what did it amount to? Ans. $ 385.65.
24. A merchant having purchased 12cwt. of sugar, sold at
one time 3cwt. 2qr. 11lb. and at another time he sold 4cwt.
Igr. 15lb.; what is the remainder worth) at 15 cents per
pound ? . . Ans. $67.50.
25. Bought 4 chestg of hyson tea ; the weight of the first was
2cwt. 1gr. 7lb. ; the second, 3cwt. 2qr. 151b. ; ghe third, 2cwt.
Oqr. 201b. ; the fourth, Scwt. 8qr. 171b. ; what is the value of
the whole, at 37} cents a pound ? Ans. $589.12}.
26. Purchased a cargo of molasses, consisting of 87 hogs-
heads ; what is the value of it, at 33 cents a gallon ?

Ans. 8 1808.73.
6 L
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27, From a hogshead of wine,‘lOgal. 1qt. 1pt. 3 gills leaked
out. The remainder was sold at 6 cents a gill ; to what did it
amount ? Auns. $ 100.86.

28. A man has 3 farms; the®first containing 100A. 3R.
15rd. ; the second, 161A. 2R. 28rd.; the third, 360A. 3R.
5rd. He gave his oldest son a farm of 112A. 8R. 30rd. ; his
szcond son a farm of 316A. 1R. 18rd.; his youngest son a
farm of 168A. 8R. 13rd. ; and sold the remainder of his land
at 1 dollar and 35 cents a rod ; to what did it amount ?

Ans. $5436.45.

29. A grocer bought a hogshead of molasscs, containirig
87gal. 1qt. from which 13 gallons leaked out; what is the
recmainder worth, at 1 cent a gill ? Ans. $23.76.

30. A man bought 4'loads of hay ; the first weighing 25cwt.
Oqr. 17Ibs.; the sccond,37cwt. 2qr. 17Ib.; the third, 18cwt.
3q-. 14lb.; and the fourth, 37ewt. lqr. 17Ib.; what is the
value of the whole, at 2 ceats a pound ? Ans. $266.74.

.

REDUCTION OF THE OLD NEW ENGLAND CUR-
RENCY TO UNITED STATES MONEY.

The original currency of N. E. was pounds, shillings, pence,
and farthings ; but, on tlie adoption of the Constitution of the
United States, it was changed to dollars, cents, and mills. It is
frequently necessary to rcduce the former to the present cur-
rency of the ‘United States ; for which we have the following

. 4 RULE.

If pound= only are given, annex three ciphers and divide ly 3, and
the quotient will be the sum required in cents.

If pounds and un even numlber of shillings are given, anncx to the
pounds half the number of shillings and two ciphers, and divide as before.

If the number of shillings be odd, take half of the lurgest even number
of shillings and anncz o to the pounds with the figure 5 and onc cipher,
instead of lwo as above, and procced as in the former instances.

If pounds, shillings, pence, anc farthings are given, anncz to the
pounds and shillings, as before, and find the .umber of farthings con-
lained in the givn pence and farihings, taking care 1o increase their
number by 1, if they exceed 12, and by 2; if they exceed 36. Annex the
number thus obtained to the pounds in such a way that the units of the
farthings shall occupy the third place from the pounds, and divide by 3,
as before, and the quotient will be the result in cents,

Note. — A demonstration of this rule will be found in Sec. XXVII.
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Enmrmé.
1. Reduce 162%. to United States Money.
162000
540.00 Ans. §540.
9. Change 319£. 17s. to United States Money.
3)319850 .
. $ 1066.163 Ans. $ 1066.164.
3. Change 176£. 17s. 83d. to United States Money.
176850
ﬁ
y 3)_}'_7_6986 *
Ao Jiar e §58062 > Ans. $589.62.
4. Reduce 315%. to U.S. Money. Ans. £1050.00
5 « Gl19&£. to “ «  2063.383
g « 166Z. o & o« « 55333
v, « 3184. to “ “ « . 1060.08
g « 101&£. o « o« 336668
9 “ 144:6. to 3 " () 480-00
10 « 161, 18s. to * “ “ 539.66%
11 «  861L. 17s. to “ “ S 1206.16%
B w9941 Tt <% 331.83}
5« 1004 9. ¢ %O 334.83}
14« 661L. Ts. to o «  92204.50
5. ¢ 47L. 11s. to ¢ “ o 158.50
16, ¢ 109L. s to « “we  363.50
1w 16176 ¢t 56.253
&« 69£ 1s.3fto © e ,23021%
o, « 874165 1o« ¢t T " 292.82
2. ¢ 14£, 7s.Tid 0 © ¢ o 47.93%
a1, « 3L Ssdid 4w «  24389%
2. ¢ 47L.12s. 10d. o ¢ « ¢ 158.80%
or o« 1874, 5s.0gdo ¢ %0 624.17%
51« 10£ 0s.3fdw « ¢ 33.38
® » a
.o
Seerion XIIL ’
UNITED STATES MONEY.
Tae denominations of Federal or United States Money being

in the ratio of 10, 100, and 1000 to cach other, operations in-
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volving dollars, cents, and mills are performed, when the num-
bers have been properly set.down, as under the rulcs for sim-
ple numbers.

ADDITION. -

. RULE.

, Write dollararund.er dollars, cents under cents, and mills under mills,
and then proceed as in Simple Addition, and th&'result will be obtained
in the several denominations added.

NotE. — In all operations of United States Money, it must be borne in
mind that a cent is one hundredth of a dollar, and &ence, iti arranging «
column of cents or annexipg any number of cents to dollars, 1 cent, 2
cents, &c., must be writter .01, .02, &c., which denote one hundredth,
two hunde:dths, &ec.

¢’ EXAMPLES.
1 2, 3. 4,
¢« 8 ct..m ¢ cts.mh 8 ctam. 8 cls.m.
875.87,5 78.19,3 171.013 861.07,3
671.12,7 18.014 382.09,4 516.71,6
387.14,3 91.038 999.90,0 344.67,3
184.18,9 16.81,7 155.06,8 617.81,4
147758 81.47,6 . 48,153 169.97,3
63.07,2 43.184 49619 - 810.42,6
1829.16,4 .
5. Add the following sums, $18.16,5, $ 701.63, $ 151.16,1,
$375.08,9, and $471.01,7. Ans. $1717.06,2.

6. Bought a horse for eighty-seven dollars nine cents, a pair
of oxen'for sixty-five dollars twenty cents, and six gallons of
molasses for two dollars six cents five mills; what was the
amount of my bill 2 Ans. 8 154.35,5.

7. Sold a calf for three dollars eight cents, a bushel of gorn
for ninety-seven cents five mills, and three bushels of rye for
three dollars five cents ; what was the amount received ?

Ans. $7.10,5.

SUBTRACTION:

RULE."

Write the several denominations of the subtrahend under the corre-
sponding ones of the minuend, and then proceed as in Simple Subtraction,
and the result will be the difference in the several denominations sub-
fracted.
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EXAMPLES.

1 . 2 . 3. .,
8 cts.m. 8 cts.m. » _8 ctam 8 ctam
871.16,1 478.47,7 167.16,3 163.16,7
§89.918 - 199.99,1 98.09,7 9.09,8

781.24,3 ‘

5. Bought a farm for 8 1728.90, and sold it for § 3786.98,

what did I gain by my bargain? Ang! $2058.08.

6. Gave $'79.25 for a horse, and 8 106.87,5 for a chaise, and
sold them both for $200 ; what did I gain?  Ans. $ I3.87,5.
7. Bought a farm for $ 8967, and sold it for nine thousand
cight hundred seventy-six dollars scventy-five cents ; what did
I gain ? ‘ Ans. $909.75.
8. Bought a barrel of flour for 87.59, three bushcls of rye
for §2.75, three cords of wood at $5.25 a cord; ® sold the
flour for $6.18, the rye for $3.00, and the wood for 8 6.75a
cord ; what was gained by the bargain ? Ans. 83.43.
9. A young lady went a * shopping.” Her father gave her
a twenty-dollar bill. She purchased a dress for $ 8.16, a muff
for 3.19, a pair of gloves for $ 1.12, a pair of shoes for $ 1.90,
v fan for $0.19, and a bonnet for $ 3.08; how much money
did she return to her father > Ans. 82.36.

MULTIPLICATION.
RULE.

"ith the dollars, cents, &c. for the multiplicand, proceed as in Simple
Multiplication, and the result will be the product wn tlle terms of the
lowest denomination contained in the multiplicand. If the multipli-
cand cousists of dollars anly, the product will be dollars ; if there are
rents, either with or withput dollars, the product Wil be cents, gnd the
two right hand figures must be separated by the appropriate point. I
there are mills, lheb product will be mills, am/ the thr}‘,c’; n}:r,vht hﬁd ﬁ.our{s
must be pointed off. The figures on the left of the point unll denote
dollars, the next two following it will denote cents, the third mills.

EXAMPLES. R
1. What will 36§ barrels of Genesee flour cast, at $5.75 a
barrel ? *
¢ 8575
. 365
2875
3450
1725

$2098.75 Au-.
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2. What will 128 pounds of sugar cost, at 13‘cents 7 mills
a pound ? , .
$.13,7

128
1096 =
274 Fo
137
' $17.53,6 Ans.

" 3. Whet will 126 pounds of butter cost, 3 13 cents a pound ?
Ans. §16.38.
4., What will 63 pounds of tea cost,at 93 cents a.pound ?
o Ans. ¥58.59.

. Wht 11 will 43 tops of hay cost, at }3 dollars 75 cents a

ton ? ’ Ans. $591.25.

6. If 1 pound of pork is worth 7 cents 3 mills, what are-46
pdands worth ? Ans. $3.358:

7. If lewt. of beef cost 3 dollars 28 cents, what are 76cwt.
worth ? Ans, $249.28.

8. What will 96,000 feet of boards cost, at 11xdollars 67 cents
n thousand ? Ans. $1120.32.

9. If a barrel of cider be sold, for 2 dollars 12 cents, what
will be the valve of 169 barrels ? Ans. $358.28.

10. What will be the value of a hogshead of wine, contain-
ing 63gals., at 1 dollar 63 cents a gallon,?  Ans. $102.69.
11. Sold a sack of hops, wclghmu 396 pounds, at 11 cents 3
mills a pound ; to what did it amount ? Ans. $44.74 8
12. Sold 19 cords of wood, at 5 dollars 75 cents a cord
what did it amount ? ~ Ans. 8 109.25.-
13. Seld 169 tqus of timber, at 4 W 68 cents a ton;
what did, [ receive ? Ans. $790.92.
14. Sold a hogshead of sugar, weighing 465 pounds; to what

did it amount, at 14 cents a pound ? Ans. $65.10,
15. What will be the amount of 789 pounds of leather, at 18
cents a pound ? Ans. $142.02.
16. What will Le the expense of 846 pounds of sheet lead,
st 5 cents 7 mills a. pound ? Ans. $48.22.2.
17. When potash is sold for 132 dollars 55 cents a ton, ‘what
will be the prire of 369 tons? Ans. $48910.95.
18. What will#865 pounds of beeswax cost, at 18 cents 4
mﬂls a pound ? Ans. $ 67.16.

. If 1 pound of tallow cost 7 cents 3 mills, what are 963
potthds wortH'? Ans. $70.66,4.
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20. What will a chest of souchong tea be worth, containing
69 pounds, at 29 cents 9 mills a pound ? Ans. $20 63,1.
21. If 1 drum of figs cost 2 doltrs 75 cents, what will be the
price of 79 drums? Ans. §$217.25,
22, If 1 box of o §es cost 6 dollars 71 cents, what will be
the price of 169 boE Ans. $1133.99.
23. Purchased 796 pounds of cocoa, at 11 cents 4 mills a
pound ; what did I have to pay ? - Am. $90.744. ™
24. A farmer sold 691 bushels of wheat, at 1 dollar 25 cents
a bushel ; what did he receive for it ? Ans. $863.75.
25. What are 97 pounds of madder worth, at 17 cents 6 mills
& pound ? Ans. 817.07,2.
26. A’ merchadt sold 73 hogsheads of molasses, cach con-
taining 63 gallons, for 44 cents a gallod; how much money did
he receive ? Ans. 8 9{)‘ 3.56.
"27. A drover has 169 sheep, which he values at £ dollars 69
cents o head ; what is the value of the whole drove ?
Ans. 34.)4.61.‘,
. 28. A farm containing 144 acres is valued at 69 dollars 74
cents 8 mills an‘acre ; what is the amount of the whole ?
Ans. $10043.71,2.
29. An auctioncer sold 48 bags of cotton, each containing
397 pounds, at 13 cents 7 mills a pound ; what 4s the value of

the whole ? Ans. $2610.67,2.
30. If 1 yard of broadcloth cost 5 dollars 67 cents, what will
be the value of 48 yards ? Ans. $272.16.

31. A wool-grower has 179 shecp, cach producmn 4 pounds
of wool ; what will be its value, at 59 cents 3 mill$ a pound ?
' Ans. $424.588.

32. A house havhg 17 rooms requires § rolls of qaper for
each room; now, if “each roll cost 1 dollar ™ cents, what will -
be the expense for all the rooms ? Ans. $119.31.

33. What will 89 yards of brown sheeting cost, at 17 ccnts a
yard ? Ans. 815,

34. What will 47,000 of shingles cost, at 3 dollars 75 cems u
thousand ? *Ans. $176.25.

35. Bought 47 hdgsheads of salt, each' contathing 7 bushels,

for 1 dollar 12 cents asbushel ; 3 what did it cost ?

Ars. 8 368.48.
36. What will a ton of hay cost, at 1 doltar 17 cents a hun-
dred weight ? Ans. $23.40.

37. If 1 foot of wood cost 63 cents, what will 39 cords cost ¢
Ans. 8196.56.
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38 What will 163 buckets cost, at 1 dollar 21 cents a bucket 7
Ans. $197.23.
39 ‘What will 78 barrels ¢f shad cost, at 3 dollars 89 cents a
barrel ? A.ns $ 303.42.
40. If 1 pound of salmon cost 17 c@ 5 mills, what will
789 pounds cost ? Ans $138.07,5,
41. Bought 163 grindstoncs, at 6 dollars 79 cents each; whal

did the whole rost ? Ans. '$1106. 1.

« 42. Sold 49 green hides, at 1, dollar 95 eents each ; what did

they all dmount to ? . Ans. $ 95.55.
43. If a man’s wages be 1 dollar 19 cents a day, what arc

they for a year? Ans. $434.35.
44. Ilired a horse and chaise to go a jowrney of 146 miles,

at 16 cents a mile ; whet did it cost ? Ans. $23.36.

45. If j* be worth 3'dollars 68 cents to plough one acre of
lund what would it be worth to plough 79 acres ?

Ans. $290.72.
o+ 46. What will 148 tons of plaster of Paris cost, at 2 dollars
28 cents a ton ? Aps. $337.44.
47. Bought 79 tons of logwood, at 49 dollars M5 cents a ton,
what did it cost? Ans. $3930.25.
48. Bought 5 gross bottles of castor oil, at 37 cents a bottle,
what did it cost ? Ans. $266.40.
49. Sold 19 dozen pair of men’s vloves, at 47 cents a pair,
to what did they amount ? Ans. $107.16.

50. Bought a hogshead of wine for 97 cents a gallon, and
sold it for 1 dollar 75 cents a gallon; what did I gain ?
Anps. $49.14.
51. Bought 75 barrels of flour, at 5 dollars 75 ccnis a barrel,
and sold-it at G dollurs 37 cents; what M‘I gain ?

Ans. §46.50.
52. Bought 17 score of penknives, at 17 cents cach; what
did they all cost ? Ans. §57.80.
53. What will 17} tons of coal cost, at $9.62 per ton ?
Ans. $168.35.
54. What will 19 barrels of cider cost, at $ 1.37} per barrel ?
Ans. $26.12,5.
c DIVISION.
RULE.

With the sum Igwm Jor the dividend, proceed as in Simple Division,
and the result will be the quoticnt in the lowest denomination contained
in the dividend.
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The ruls for pointing off cents and mills is the same as in Multspln ation,
If the divrdend consist of dollars only, and b cther smalle  then the
divesor, or not divesible by o without @ remandir, annir ‘o ur three

ciphers, as the case may rcquire, end the quorr 1 1 ' v conts or mlls
acwordingly.
1. If 97 bushels ofwheat cost $ 147.8.,0 /nat is the value
of one bushel ? Apns. $1.524.
OPERATION, - *

97)147.82,8(81.52,4
97

508
485
' 232
194
! 388
388 .
2. Bought 1789 acres of land for $ 1699.55 ; what aost on»
acre ? . * Ans. $0.95.
3. A trader sold 425 pounds of sugar for 8 51.00 ; what was
the cost of one pound ? Ans. $0.12,
4. When rye is sold at the rate of 628 bushels for & 471.00,
what 15 that a bushel ? Ans. $0.75.
5. A merchant bought 329 yar:ls of hroadeinth for $904.75 5
what cost one yard ? Aus. 82.75.
6. When a chest of tea contuniug #2 pounds can be bought
for § 31.50, what co<t one pound ? Ang. $0.75.
7. If it cost $1160 to <upport a fumly 365 days, what
would be the expense per day ? Ans. $4.00.
8. A shoc-dealer w8ld 125 cases of shoes fpr 2500 ; what
was the cost per ease ? . Ans. $90.00.
9. A flour-merchant sold 475 barrels of flour for $2018.75;
what cost one barrel ? ns. $ 4.25.
10. Dought 4:2 barrels of pears for $73.50 ; what cost one
barrel ? Ans. $1.75.

11. If 1624 pounds of pork cost 89‘7.4f, what cost 'ne
L]

ound,? » Ans. $0.06.
12. If 47000 shinqlel cost 8 176.25, what is the cost per
tho' ~and ? Als. $3.75.
13. Bought 148 tons of pfaster of Paris for $ 337.44 ; what
was it per ton ? Ans. $2.28,
14. If 78 barrels of fish cost § 303.42, what will one barrel
cost ? Ans. $3.89.

N 7
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15. A farmer sold 691 bushels of wheat for $ 863.75; what

was'it per bushel ? Ans. 81.25.
16. If a man earn $434.35 in a year, what is that per day?
. Ans. $1.19.
17. Sold 169 tons of timber for $ P.92; what cost one
ton ? ns. $4.68.

. 18. What cost one pound of leather] if 789 pounds cost
142,027 “ "y . $0.18.
19. If 369 tons of potash cost 8489}5}95, Wikt will be the

price of ‘one ton ? Afls. $132.55.
20. ht 47 hogsheads of salt, each hogshead containing
7 bushels, for § 368.48 ; what cost one bushel ? 1.12.
21. If 19 cofls of wood cost § 106.97, What cot ahe cord ?
h Ans. $5.63.
22. When 19 bushels of salt can be bought for 8 30.87,5,
what cost one bushel ? L Ans. 81.
23. If 17 chests of souchong tea, each weighing 59 pounds,
¢ost § G72.01, what cost one pound? | Ans. $0.67.
24. Sold 73 tons of timber for 841”4.64; did I receive’
per ton? . . ns. $5.68.
25. Bought oil at the rate of 144 gallons for $234.00; what
did I give per gallon? . $1.62,5.
26. A landnolder sold 47 acres of land for §'1774.25; what
did he receive per acre ? ‘ Ans. $37.75
27. What is the price of one yard of broadcloth, if 163 yards
cost $1106.77 ? Ans. 86.79.
28, If a farm, containing 144 acres, is valued at $ 10043.71,2,
what is one acre worth ? Ans. $69.74,8.
[0 . ’u BILIB_
L - . ton, July 4, 1835,
Mr. James Dow, B ¢ Dennis Sh
ou, ennis Sharp,
17 yds. Flannel, gh':t 45 ctg.
* 19 « Shalloon, o Ry
16, «“ Blue Camlet, “ 46
13 ¢« Silk Vestinz, “ 87 «
9 ¢ Cambric Myslin, & 63 « °
o « Bombasze, [3 56 ¢
17 « Ticking, “ 31 «
19 ¢« Striped Jean, “ 16 «
: 61.33
Recgived payment, R $

Dennis Sharp.
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L 4
2. Haverhill, May 5, 1835,
Mr. Samuel Smith,
Bought of David Johnson,
13 lbs. Tea, at 98 cts,
16 “ co s [ Jd5 ¢
36 & Su “ a3 «
47 Y Chesse, “ 09 «
12 ¢ Pepper o ]9 « .
7 e Corgor «
13 « Chogolate, “ 61 «,
. $35.45.
, Received paymentys  payig Johnson,
°
3. Salem,» February 29, 1835,
Mr. John Dow, ; :
: Bought of Richard Fuller,
17 yds. Broadcloth, at $525
29 « Cassimere, “ 162 °
60 s Bleached Shirting, 17
49 « Ticking, “ 21
18 ¢ Blue Cloth, “ 3.19
27 XX, Habit do. « 2,75
75 Flannel, u 61
36 ¢ Plaid Prints, “ 75
49 ¢« Brown Sheeting, * .18
$ 372.90.

Received payment,  p: vorq Foller.

L

. Baltimore, Jarmary 20, 1835,
Mr. John Rilley, D
Bought of James:Somes,
10 pair Boots; at 82.75
19 ¢« Shoes, “ " 126
83 « Hose, « 5 129
47 1bs, Ginger, “ 17
91 “ Chocqlate, ° “ .39
47 « Pepper, “ .%a
68 ¢ Flour, u .13
27 pair Gloves, « 1.39
8 258.98.

Lo
# Received payment,
James Somes.
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5. Philadelphia, June 11, 1835.

Mr. Moses Thomas,

e Bought of Luke Dow,
27 National Spelling-Books, at $0.19
25 Parker’s Composition, ‘Q oy L 27
@«

17 National Anthmetics, 75
9 Greek Lexicons, 875
8 Awmnsworth’s Dictionaries, “« 450

27 Greek Readers, L 1225

18 Folio Bibles, v 5 9.87

75 Leverett’s Ceesar, “ 31

67 Fisk’s Greek Grammar, “ T8,
15 Folsum’s Cicero’s Orations, - 1, 12"

Rec ¢ ~$423.00.
eived payment
” . " Luke Dow, by
Timothy True,
6.’ Boston, June 26, 1635,
Dr. Enoch Cross, ia
. Bought of rd & Noyes
14 oz. Ipccacuanha, 71“’- Qﬁ.giy7 ’
23 ‘¢ Laudanum, -“ ' 89
17 « Emetic Tartar, o 1.25
25 ¢« Cantharides, “ 2.17
27 ¢“ Gum Mastic, « .61
56r“ Gum Camphor, o 27
$136.94.
Recewed payment,
’ ) Maynard t ‘Noyes, .
¢ by Tumothy Jones.

7. Newburyport, June 5, 1835,
Mr. John Somes, P ’
Bought of Samuel Gndley,

$4.

73 yds. Brgadcloth, at

16§ Ibs. Coflee, . “% 16
18} « Candles, L% 25
30" & Soap, © e
3 ¢ Pepper, “ 19
73 “ Ginger, “« 18

. $48.01}
Received payment,

Samuel Gridley.
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8. Boston, May 1, 1835.
Mr. Benjamin Treat, .
» Baught of John True,
87 Chests Green Tea,- at 8$25.50
41 «.. w do. . “ 16.17
40 ¢ Chests of Imperial Tea, « 9775
13 Crates Liverpool Ware, «  169.37 .
T, ‘ng,d * $7718.28.
i ent,
Yol poym John Tyue.
, ° Nevy' York, July 11, 1835.
Mr. John Cummings,

97 bbl. Genesee Flour,
167 « Philadelphia do.
87 « Baltimore do.
196 « Richmond do.
275 « Howard 8t do.
69 bu. "

198 « inia Corn,
#8¢ Notth River do.
169 * Wheat,

76 Ton Lehigh Coal,
89 ¢ Iron,

49 Grindstones,

39 Pitchforks,

'S Hor

%78 Shovels,

187 Spades,

91 Ploughs,

83 Harrows,

47 Handsaws,

35 Millgaws,

47 cwt. Steel, .
57 ¢« Ledd,

Received payment,

e

Bougin of Lord &%ecomb.

at $6.25 .
% 5.95
“ 6.07+ »
“« 5.75
« 725
o 1.16
“ O67
« * 96
¢ 1.37
« 9.67
«  69.70
o 347
t 1.61
o A7
“. -6?
o L17
[{} R .85
« 1161
« 17.15
“ 3.16

Y w1815
“ 9.47
o 6.83

$17815.32.
’
Lord & Secomb.
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Secrion XIV.

COMPOUND MULTIPLICATION.
CASE‘ ” [T

ComPouNp MULTIPLICATION consists in' mnhﬁlm numbers
of different ﬂenommauons by simple numbers. .

1. What wnll 6 balesof cloth cost, at,7:6; 12s. "'fd per bale ?

£ & 4 In this question, we muitiply 7d. by 6, and find

7 12 7. ‘the product®o be 42d. This we divide by 12, the

¢ number of pence in a shilling, and find it sontains

% 15 ¢ S%and 6d We write the 6d. under the pence,

and carry & to the product of 6 times 12, and find

the amouny to be 75s., which we reduce to pounds by dividing

them by 20, and find them to bo 3£, 15s. We write down the

shiliings under the shillings, and carry 3 to the product of 6
tipes 7L ; and we thus find the answer 4§,be 45£. 15s. 6d.

From the above illust"ration we deduce the following

Y ok M
When the multiplier is less than 12, multip By tkmluplwr and
wrry as in Compound Addition. Y

Note. —For the answers in Mulnphmtron, #ee Section XV in Di-
wision. .
2. What cost 9yds. of cloth, at 1.£. Bh Sd per yard ?
. Ans. 10£. 13s 0d.
3. What cost 7bbls. of flour, at 1.£. 744d. per barrel ?
4. What cost 8lbs. of Cayenue pepp a}:,751 94d. per Ib. ¢
5. Mujtiply 10yd. 3qr. 3na. ¥y 5.
6. Multiply 3cwt. 1qr. 8lb. by 9. '
h .
8
9

L]

. Multiply 7T. 11ecwt. 1qr. 20lb. by 5.

. Multiply 7 days 15h. 35m. 18sec. by 16.

. Multiply 18£. 16s. 73d. by 4. * Ans. 75.L. Gs. Gd.
10. Multiply 15£. 11s. 83d. by 8., Ans, $24£. 13s. 10d.
11. Multiply 27£. 19s. 113d. by 8~ AMe 251£. 195. 73d
12. Multiply 19£. 5s. 73d. by 11. , Ans, 219, 1s. 7§d
13. Multiply R1£. 14s. 9d. by 8. * And. 65%%. 18s. 0d
14. Multiply 154, 18s. 53, by 7. * Afl. 111£. 8s. 110
15. Multiply 13£. bs. 43d. by 12. Ans. 159.£. 4s. 9.
16. Multiply 171b. Toz. 13dwt. 13gr. by 9.

17. Multiply 15lb. 1loz. 19dwt. 1bgr. by 7. )
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18. Multiply 16T. 12cwt. 3qr. 13lb. 120z by 11.

19. Muluply 13T. 8cwt. 1qr. 14lb. 130z by 8.

20. Muluply 2tb 53 53 1D ¥6}gr. by 8.

21. Multiply 47yd. 3qr. 2na. 2in. by 7.

22. Muluply 17rg 7 rd M3ft. 7in by 12,

23. Mu%{y:ly *6 eg. 39M. Bfur, 39rd. Syd. 2ft by 9.

21, Multiply ¥6deg. 20m. 7fur. 12rd. 8t 11in. 1}bar. by 6.
25, Multiply 16A 2R. 4p. 19yd 7ft 79mn. bp 11. *
26. Muluply 7 cordsé 16ft. 16291n, by 4.

27. Muluply 29hid. 81gal. 3qt. Ipt. 3gL by 7.  °

28. Multiply 3 tuns 8hhd. 56gal. 2qt. by 9.

29. Mpluply 7hhd. 5gal. 2qt 1pt. by 8.

30. Multiply 19bu 2pk. 7qt. 1pt. by 6.

31. Multiply 36ch. 18bu. 3pk. 7qt Wy 7.

82. Muluply 13y. 316d. 15h, 27Tm dhsec by 8.

83 1f u man gives ench of lus Y sons 23A. 3R 19§p., what

du they all receive ? y
34. If 12 men perform a piece of lbor 1n 7h. 24ry. 80seg,.,

how long would 1t take 1 man to perform the same task ?

35 If 1 bag qox:@n ?%u. 2ph. 4qt., what quantity do 8 bags
4

contan °
N CASL 11
Whén t};}ﬁﬁ]tiplieris more than 12, and 1s a composite num-

ber, that 15, a number which 15 the product of two or more
numbers, the quegtion 18 performed as 1 the followmng

LMANMLTE, e
36. What will 42 ?nrdq of cloth cost, at 6+. 9d. a yard?
£t 8 d In this exan?le, we {id that 6
0 69 multiphed by 7 will produce the
6 quantity 42 yards, We therc fore
370 6= price of . multiply 65 9d, first by the 6, and
0 " price of 6 yd> then its product‘.by 7 ; and the last

e product, 14£. 3s. 61 15 the answer
118 v=prceof 42 yds. o1 rco of the 42 Jards.

The pupil will now see the pibpriety of the following
. . RULE, .

Vultiply Iy one of the factors of the composue number, and the prod-
uct thus obtancd by the other,

37. What will 16 yards of velvct cost, at 3s. 8d. per yard ?
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382 What will 72 yards of broadcloth cost, at 19s. 11d. per

39, What will 84 yards of‘zotton cost, at 1s, 11d. per yard ?

40. Bought 90 hogsheads of suger, each weighing 12cwt.
2qr. 111b. ; what was the wel e whols ? |

41. What cost 18 sheep, at @ 1' '

42, What cost 21 yards of cloth 95. 11 ?

43. What cost 22 hats, at 11s. 6d. each ?

44. If 1 share in a certain stock be&luod at 13:£, 8s. 93d.,
what is tho wilue of 96 shares ?

45, If 1 spoon weigh Poz. bdit, 15gr., what is the weight of
120 spoons ?

46. If a man travel 24m. %fur. 4rd. in 1 day, how fer will he
go in 1 month? ‘

47. If the earth revolve 0° 15’ per minute, how far per hour ?

48. Muluply 39A. 3R. 17p. 30yd. 8ft. 100in. by

49, If a man be 2d. 5h. 17m. 19sec. in wo.lkmgl degree,
how long would it takethim to walk round the enrth, allowag
3653 day. to & year ?

¢ Y CASE m.x 8

When the multiplier is such a numble as cannot be pro-
duced by the p.oduct of two or more numbers, gq, should p1o-
ceed as in the following

EXAMPLE.
» v

50. What is the value of 53 tons of iron, at 18, 17s. 11d. a
ton ?

£ s d t £ 8 &

183 17 11 . 18 1% 11 ’
5 b+ ‘8w,

e — E— T L]

94 9 7T=priceof5tons. 56 13 9 = priceof 3 tons.
10

944 15 10 = price of 50 tons., DBecause 53 is a prime
56 13 9= pnce of 3 tons. numbemlthat is, it cannot be

0010 7 produc the product of
1001 9 7= price of 58 toms. any two ﬂumbers we there-

fore find a convenient composite number | the give
number, viz. 59, whx?{x may be produced by nfiltiplying 5 by
10. Having found of 50 tons by the last Case, we
then find the price of &0‘ B remaining tons by Case L., and
add it to the former, making the value of the whole quanuty
1001£. 9s 7d.
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The pupil will hence perceive the propriety of the following

N RULE *
Take for ssitcessive multtplaers two or more numbers, whose continued
product unll bé nearest the prorer multsplicr, and then find the value of

tht remainder by GIJGOI the swm of the last two products will be
the answer., .

51. What mﬂ 57 gallons of wine cost, at 8. 3}d. per gallon®?

52. Bought 29 lots of wild land, each containing 117A. 3R.
27p. ; what were the costents of the whole ?

53. Bought 89 pieces of cloth, each containing 37yd 3qr.
2na. 2in.; what was the whole quantity ?

54. Bought 59 qasks of wine, each contammg 47gul. 3qt. 1pt.;
what was the whole quantity 2y,

55. If a man travel 17m. 8fur. 13rd 14ft. in ong day, how
far will he travel in a year?

56. If a wman drink 3gal. 1qt. 1pt. of beer in a week, low
much will he drink 1n 52 weeks?

57. There are 17 sticks of tlmber, each contamning 37
978in.; what is the whole quantity ? -

58, There are 17 piles of wood, elich containing 7 cords
98 cubic feet; what is the whole quanuty ?

59. Mulsiply 2hhd. 19gal. OqL ipt. by 397

60. Multipty 3bu. 1pk. 4qt. Ipt. lgi. by 53.

61. Multiply 16¢ch. 7bu. 2pk. Oqt Opt. by 17.

BILLS.

B London, JuTy 4, 1835.
Dow, Vance, & Co., of Boston, U. S.,
Bought of Samue’Snow,

45 yds Broadcloth at 8s. "4d.

50 “  10s. 6d.

56 « “ «  3s. 7id
63 « “ « 12, 113d.
2 o« “ « 19 11d.
81 [13 ) N @ 98.

3 « "o 4 10s 3;1
99 ¢ “ o «  16s, 0id,
66 « “ “« g 11d#
33 « “ ' «  16s. 113d.

. , 376£. 7s. 03d.
* Received payment,
Samuel Snow.
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2. Quebec, Jan. 8, 1885,
Mr. John Vose, Bought of Vans & anant,
48 Ivory Combs, at 3a b}d
47 Ibs, Colored Thread,*  6s. 9}d.
51 yds. Durant, « 1s 8d
52 Sllk Vests, “« .0 T
53 Leghorns, “« s 94d.
. 57 ps. Nankin, “ 8s. 0
58 lbs. White Thread, ¢  9s. 11}d.
" 128£. 16s. 54d. .
Received piyment, Vans & Conant.
3. Montrea], July 4, 1835.
Mr. James Savage, . Bought of Joseph Dowe,
83 gals. Lisbon Wine, at 6s. 7d.
85 “ Port do. “ 3 9
. 86 ¢« Madeira do. “t o 4g 11
‘gy « Temperange do. “ 3s. G4d.
< 89 « O, «  Bg, '
91 Leghorns, «  10s. 103d.
92 lbs. Green Tes, “« 8 1.
93 pair Thread Hoge, “ 4s. 44d.
94 « Silk Hoves, «  3s. 3L
95 « Sifk Hose, « s 63d. - .
97 yds. Linen, «  Bs. bid.
98 gals. Winter Strained Qil, 7 73d.
3384, 19s. 2}d
Received payment, Joseph Dowe.
M, Saaguel Bough Mf:cmal ey, & Co.
r. Sarauel Simpson, Bought of Lackington y &
19 yis. Cloth, at Y
Worsted « 78. S}d.
26 % Baize, “  3s 11)d.
29 « Camlet, “  6s 10jd.
31 ¢ Bombazine, % 1s.
84 Lmen’ [1) 38. %’.
87 « Cofton, # 11s 9
88 ¢ Flannel, ¢  6s dld .
89 ¢« Catico, “  8s 10§d. -
41 ¢ Broadcloth, “ 6s. 94d
43 “ Nankin, « s .
106£ 1s, 113d.
Received payment,  Lackington, Grey, & Co.
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Liverpool, June 2, 1835
John JOn&e, of Phxla.delp}ua, U. S,
Bought of Thomas Hasselhne.
297 yduﬁhek Broadcloth, at 17s. 34d.
473 « Blue do. “ 9s, 114d.
5I2 do,, “« 15s 10d.
624 “Green  do.’ “ 19 8d
765 « ite do, © ¢« 19s. 94d.s
189 « Black Velvgt, “ 13s. 5}d.
698 « Green do. “ 168, 63d.
815 « Red do. - ¢ 14s, 33d
713 « White do. “ 1ls. 73d.
519 ¢« Carpet, “ 138 6)d.
147 « Black Kerseymerg, « 168, 73d.
386 “ Blue do. “ 144, 34d.
1837 « Green do. ¢« 19s, 9d.
‘999 « Black Silk, . “ 158, 8d. N
‘d 50125, 6s. 1132
Receive ent, R
peym Thomas Hasseltine.

Bought of Ben_]axmn Fowler,
£. s

2345 yds Red Broadcloth, at 1L. 17s.
7186 Green do. “ 3£, 15s.
8011 “ Black do. ¢ 2L. 18s.
6789 ¢ Blue do. “« 1L, 6s.
3178 ¢ Whte do. “ 26, 1ls.
2365 ‘¢ Pongee Silk, ¢« 1L£. 2s.
5107 * Black do. “ 1L, Ts.
1144 bnlesCotwn Cloth, « 3£. 16s.
Yk Insh Linen, “ 17£. 19s.
1234 ¢ Nankin, “ 7L, 15s.
1567 ¢ Flannel, “ 8L, 165
9876 ¢ Bombazine, “« 3£,
7658 ¢ Calico, “« 9£° 17.
8107 ¢ Camlet, ® « 8L, 6s.
4725 * Baue, “ 3£ 7,
5670 ¢ Durant, «“® 4L, 18s,
Received payment,

6. London, May 11, 1846,
Messrs. Klmball Jewett, & Co., of Boston, U. S

93d. = 4428
84d. — 27802
104d. = 23574
9d. &= 9080
73d. 4= 6617
84d. = 2685
53d. = , 7006
84d. = 17039
od. —139888
11d. = 9620
73d. & 40332
53d. = 32333
64d. = 75638
03d. = 67313
93d. = 18020
53d. — 27907

12
0
0

,5 9

10
5

3
19
15

1

6
12
14

8
14

[

506688.£.10s. 43d.

Benjamin Fowler.
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*

Secrion XV.
COMPOUNP DIVISION.

Comrounn Division 1s when the djvidend eonsists of several

denominations. . ;

EXAMPLES, R
1. Divide 598£. 8s. 94. equally amang 5 persons.
4 s d Having divided the'pounds by 5, we find
5)598 8 9 3£. remamng, which are 60s ; to these we
119 13 o add the 8s.1n the question, and agamn divide
¢ by 5 and find 3s. remaiming; which are 36d ,
to these we add the 9& in the guestion, and divide their sum
by 5. The several quotients w§ writc under ther gespective
denominations. ot
¢. Divide 168£. 15s. 0d equally among 36 men
qually among
e £ = 4 When the divisoiyis more than 13, we
36)}22 15 0(4£. usually perform the operation by %«mg
Ihvwsion. In the present cxample, we

21 * first divide the pounds by 36, and aptan
20 ¢ 4£ for the quoticnt and 24£ rcmaming,
36)495(13s. which we reduce to shilljge and annex
36 he 155 , and agamn divide by 86, and ob-
135 tain 13s for uotient The remamdcr
108 - we reduce to pende, and again divide, and
27 ¢ obtain 9d. for the quotient.
12
36)32449d. S .
34 . .

From the above examples and 1llustrations we deducc the
following
RULLE

Dude the highest denominalzon of the dvnrdend by the dwisor, and,
1f there be a remainder, reduce 1t to the next lower denomination, adding
to the number thus found the number i the dsndend of the same de-
nomimation  Dginde the result thus obtamed by the dusor, and, of
therc be a remainder, proceed as before, bil all the denomanations of the
diwndcnd are taken, or till the uork 18 fimshed The succcssue quo-
tients will be of the same denomunations with the successioe numbers
;’::;ied, or will correspond with the several déhomunatiwons of the divs-
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NoTg. — When the operation 1s performed by Short Division, the
several quotientts must be placed under thewr respective denominatigns,

2. When 3£ 13s. 0d. #re paid for 9 barrels of flour, what
18 the cost of one, 1?

3. If 7bbla. of cost T0£, 0s. 4}d., what cest one barrel ?

4. Pud 3£. 2/ 4d, for §ibs. of Cayenne pepper ; what was
the cost of ? ¢

,5. Divide (4. 2qr. 8na. equally ariong 5 parsons. '
6. Divide 29¢ewt. 3qx, §6Ib. equally among 9 persons.
7. 1f 5 paur of oxen intone ycar e 37 tons 1Tcwt. Oqr.

161b. of hay, what quantity would pe sufficient for one pair ?

8. If onc man' could perform a piece of labor m 76 days 11h.
53m., how long would 1t take 10 men $o perform the same
labor ? ¢,

9. Divige 151, 19s. ll}&y 9. ‘Ans. 16£. 18s. 9}d.
10. Divide 350%. 17s. 33d. by 519. Ans. 13s. 6}d.
11. Divide 225£. 1s. 104d. by 63.  Ans. §£. 11s. 54d.°
12, Divide 159 £. %)Bd by 12. * Ans. 13£. 5s,43d. »
13, Divide 75£. 69. 6d. by 4. Ans. 18£. 16s, 74d.
14" Divide 111£, 8s 11d. by 7.

15. Divide 159£. 4s. 9d. by 12.

16. Divide 158lb. 90z. 1dwt. 21gr. by 9. ,

17. Dividg 1111b. 1loz. 17dwt. 9gr. by 7.  *

18. Divid tons lewt. 2qr. 111b 4oz. by 11.

19. Divide 105 ‘tona¥¥cwt. Oqr. 6lb. 8oz. by 8.

20. Divide 191b 95 44 2D 94r. by 8.

21. wide 335yd. 2qr. Ona 04m. by 7.

22. Divide 215m. 7fur. 1rd. 14{t. 6in. by 12.

23. Ihvide 119deg. 8m. Oftn. Ord. 1yd. 1ft. 6in. by 9.

24. Divide 97deg. 56m. 7fur. 35rd 4ft. 2ia, 1bar. by 6.

25. Divide 181A. 8R. 11p. 6yd. 4ft. 41in. by 11.

26. Divide 31 cords 83ft. 1352in. by 4.

27. Divide 209hhd. 55gal. 3qt. Opt. 1g1. by 7.’

28. Divide 35 tuns 3hhd. 4gal. 2¢t. by 9.

29. Divide 56hhd. 46gal. by 8.

30. Divide 118bu. 1pk. by 6.

31. Divide 255clH? 24bu. 8pk. 1qt. by 7.

32. Divide 110y. 343d. 3h. 41m. 12sec. by 8.

33. A man divides hig farm of 214A. 3R.°*12p. equally
among his 9 sons; how much does each recene ?

31. If one man perform a certain, piece of labor 1n 3da. 16h.
54n;;, how loang would 1t take 12 men to perform the same
work ?

N L)
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4

35. A fi has 29 bushels of rye, which he wishey to pw

into 8 bags; much mnst each bag contain ?

. CASE ll

When the divisor is a compasm numgr ,prqped as in the
following e

‘ g Exmrr.x.
(] * \ .
36. If 42 yards of cloﬂ\ cost l4£d 6d., ‘t is the vafe
of 1 yard~? Ans. 6s. 9d..

£ & 4 In tﬁm Ueition, we find the component parts
7)14 3 6 of42are ; we therefor® first divide the
6)2 0 6 price en dmde the quotient by 6.

06,9
,From the above, we deduce, the followi!g

-« oo h RULE. '

Duidg the divndend by onc of the component parts, and the ;wtmu
thence arising by the other, and the last guatlmz will be the answer.

Nore — To find the true remaindér; multiply the last remminder by
the first divisor, and ‘o the prodyct add tho first remander.

37. If 16 yards of velvet cost 2£. lSs Sd what will 1 yard
cost ?

38. If 72 yards of broadcloth cost ll£ 14s. ‘ what is the
value of 1 yard ?

39. If 84 yards of cotton cost 8£. 1s. 0d., what will 1 yard
cost ?

40. 190 hoggheads of sugar weigh 56T. 13cwf. 3qr. 10lb.,
Ylmt is the weight of 1 hogshend ?
% 41. What wyll be the price of 1 sheep, if 18 ¢ 4s.3d.?

42. If 21 yards of cloth cost 10£. 8s. 3d., what§ the price
of 1 yard ?

43. What is the value of 1 hat, when 22 cost 12£. 18s. 0d. ?

41. When 96 sharcs of a certajp stock are valued at 1290.£.

4s. 0d., what would be the coct of 1 share ¥

45. 1 120 spoons weigh 32lb. 9oz, 15dwt., what does 1
weigh ?

46. 1f o man in 1 month travel 748m. 5fur. 0rd., how far does
he go in 1 day?

47. 1f the earth revolve 15° on its axis in 1. , how fa.r
does it revolve in 1 minute ? -t
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48: Divide 1275A. 2R. 16p. 22yd Sﬂ; 82in, equally among
32 men.

49. If a ma.n walk round the bunh in 2y. 68d. 19h. 54m.,
how long would it take lum to walk 1 degree, allowing 365
days to a year ? v &

The following questions are to be glrformed as the second

example ofﬂ;’w gection. »
50. If 53 tons of mm cost 1001.'6 ‘])s. 7d., what i the value
of 1ton? Y

51. If 57 gallons of wine coatgﬂm 11s. 5}d., what cost 1
gallon ? ‘

52. Divide 3419A. 2R. 23p. by ﬁﬂ
53. If 89 pieces of cloth Syds. 3q1.1na 0}in.,

how muchsdoes 1 piece contain ? >
54. If 59 casks cdntain 44hhq. 52gal. 2qt. 1pt. of wine, wbat
are the contents of 1 cask ?
55, If 2 man trave}’in 1 year (365 days) 6357m. 5far. 14ro~
11}#., how far is that per day ?
56. When 175gul. 2qt. of beer are drunk in 52 weeks, how
much is consumed i 1 week?
57. When 17 sticks of timber measure iST 38ft. 1074in.,
how many.feet docs 1 contan ?
58, Divide 132 cords 2ft. by 17.
59. Diwvide 89hhd. 52gal. 3qt. 1pt. by 39.
60, Divide 179bu. 3pk. 5qt. Opt 11 by 53.
61, Divide 275ch 19bu. 2pk. equally among 17, men.
62. Iivide 796.€. 19s. 8d. by 386.  Ans. 2.£. 1s. 3438d.
63. Ihivide 618£, 16s. 7d. by 571.  Ans. 1£. 1s. Ssvd
64. Dide 1678 £, 11s. 3d. by 97.  Ans?,17£. 65.°13%d
65. Dmde 697T. 18cwt. 3qr. 141b, by 146.
Ans, 4T. 15cwt. 9qr. 12 r"fslb‘
é6. Dmde 916m. 3fur. 30rd. 10ft. Gin. by 47.
Ans. 19m. 3fur. 39rd. 13ft. 2261,
67. Dwvide 718A. 3R. 37p. by 29.  Ans. 21A. 3R. 64;p.
68. Divide B15A, R. 17pu200ft. Ly &7.
Wins. 9A. IR, 19p 139§ M.
69. Divide 144A. 3R 18p. 3yd. 1ft. 36in. by 11.
. 13A. OR. 27p. 3yd. Oft. 45 frin.
70. Divide 6718£. 193. 11d. by 47.
¢ Ans 142£. 19s 176d.
71. Divide 1237£. 17s. 4d. by 86. ,Ans. 14.£. Ts, loggd.
72. Purchased 1BT. 17cwt. 3qr. 201b. of copperas, at 4 cents
per pound. I sold 4T. 6cwt. 1qg. 14lb. at 5 cents per pound, -
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and 7T. lewt. 8qr. 10lb, at 6 cents per pound. Moses Atwood
purchased oné’ fousth of the remainder at 6 cepts per pound.
One hall of whag,then remgined I sold to J. Gale at 10 cents
per pound. The "remaining quantity 1 sold, $o J. Smith at 12
m;)e:i poun%‘;,hzut he lias be(:omed b;in oénd I lose
i ebt. t have I gai m
y bgre I guin A ypwmmm_

pERFORMED HP'ANALYAIS,

$88.75, what will one pair cost ?
A ul © Ans.' $25.00.
2. If 5 tons of hay'iadl 5, what will 1 ten cost ? what will
17 toralc ipaldaie % Anps. $289.00.
3. WhcW80.75 b+ paid for 8gal. of molasses, yhat is the
valdb of 1gal. ? Wt cost 37gal. ? v Ans. $9.25,

4. Gave $ 1.92 for 4lbs. of ®ea; what eost 1lb. 2 what cost
J7lbs. ? B Ans. $§17.76.

5. For 121bs. of rice I paid § 1.08 ; what-was paid for 1lb. ;
and what must I give for 25Ibs. ? Ans. $2.25.

6. Gave S. Smith $63.00 for 9 tubs of butter ; what was the
cost of 1 tub? What cost 27 tubs ? Ans. $189.00.

7. T. Swan can walk 20 miles in 5 hours; how far can he
walk in 1 hour? How long would it take him to walk from
Bradford to Boston, the distance being in a straight line 28
miles ? Ans. 7 hours.

8. If a hungry boy would eat 49 crackers in 1 week, how,
many would* he eat in 1 day ? how many would be sufficient
to last him 19 days ? Ans. 133 crackers.

9. Gave $20 for 5 barrels of flour; what cost 1 barrel ?
what cost 40 barréls ? Ans. § 160.00.

0. For 8lbs. of lard there were paid 36 cents ; ypat was the
cost of 37lbs. ? Ans. $4.44.

11. Paid F. Johnson 72 cents for 9 nutmegs; how nfany cents
were paid for 1 nutmeg; and what should be charged for 37
nutmegs ? ' Ans. $2.96.

12. Paid 2£. 17s. 5d. for {2Ibs. of sugnr; what cost 1lb.?
what cost 761bs. ? p Ans.

13. Paid 4.~. 3s. 11d. for 76 pounds of sugar; what cost
52Ibs. ? L ?ns.

14. If 52Ibs. of sugar cqst 2£. 17s. 5d., how many poynds
can be purchased for 4£. 3s. 11d. ? Ans.

15. When 4£. 3s. 11d. are paid for 76lbs. of sugar, how

_many pounds can be obtained for 2£. 17s. 5d. ?  Ans.
]

« ]
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ht 20 bushels of wheat for 8£ 8s. 11d.; what cost
1 bus vﬁlat cost 200 bushels ?
17. Paid & B adley 81£. 19s. 2d. for bushels of wﬁeat°

what cost 20 Bl
18. Mr. Ray pfd &£, 4s. 2d. for 10yds. of cloth w ld
he have paffTo9Tyds. ? Ans. 81£,
19. If 8 ba¥rels of ﬂour cost 2.£. 124., what cost 29 ba
v . @

Aﬂ‘i 9.:6' 8s. 6d

20. If 17 L)
bushels ?
21. Gave 10£ 4s. 3d. for
yards ?

; what cost 9‘7
qie, 52.L£. 2s. 9d.

& “ Szemion XV1%
_VOLGAR FRACTI

FracrIoNs are parg of an integer, or whole number.

An nteger is any whole number or quantity, as 1, 7, 11, &.,
or a pound, a yard.

Vurear FracTions are cxpros#od by two numbers, called
the Numerator and Denominator; the former &bove, and the
latter delow a line.

Thﬁa‘ {Numentor ks

Denominator 11

'The Denominatog shows 1ntd how many parts: the integer, or
whole number, is divided.
The numerator shows how many of these parts are ta.ken, or

expressed by the fraction. s >

1. A prope fraction is one whose numerator is less than the
denomingtor ; os §. N

2. An improper fraction 15 onc whose numemtor exceeds or
15 equal to the denominator ; as $3 or §.

3. A single or simple fractlou consists of but one numerator
and onc denomingtor; as . o

4. A compound fraction is a fraction of a frachon, connected
by the word. of ; a8 § of § of § of 2.

5. A mixcd number is an mteger wnth a frnctmn as 7%, 53.

6. A complex fraction is af fraction having a fraction or a
miacd number for ®numerator or denominator, or both ; as,

14 b 8k T
& T 11 9
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7. 'The terms of a fraction are the numerator and denominator ;
the «numerator *ng the upper term, and the denommator
the lower.

8. The greatest dmmon measure of two or more numbers
is_the largest number that will divide: 1m&;'n out a re-

er.

9. The least common multiple of two or mo; & fitimbers is the
‘least numbex that mu.y be divided by ithout a re-
mainder.

10. A frac.ion i8' .
unit will measure

11. A prime numbe}
itself or a unit; as

12. Numbers are saj\#pmesprime to cach other, when only a
unit megsures @ dcs them both without a rcmainder ;
thus, 7 and 11 af¥§ji#fime to cach other.

138 Prime factors of numbers are those flibtors which can be

- wn divided by no number but by themselves or a uit; thus the
prime factors of 21 are 7 and 3. .

14. An even number is that which can be divided into two
cqual whole numbers.

15. An odd number is that whlcﬂ cannot be divided into two
equal whole mumbers.

16. A square number is the product of a number multiplied by
itself.

17. A cube number is the product of a number multiplied by its
square.

18. A compdbite number is that produced by multiplying two
or morc numbers together.

19. Thefactors ofna number are those whose continued prod-
uct wilk exactly ‘produce the number.

20. An aliquot part is that which is contained a precise num-
ber of tinfes in another. )

21. An aliquant part is such a number as is contained in an-
other a certain number of times with some part or parts over.

22. A perfect nuriber is that which is equal to the sum of] all
its aliquot parts, or is equal,to the sum ef all the numbers
that will divide it without a remainder; thus 6 is a perfect
number, beaause it can be divided by 8, 2, and 1; and the
sum of these numbers is 6. DBut 42 is not a perfect number,
because its aliquot parts are morc than 12; thus 64443+ 1
=14. 8is nota perfect number, bedause its aliquot parts
are Jess than 8 ; thus 4 424 1="7. But 28, 496, and 8128

v terma, when no number but a

Rhich can be measured only by
19. .
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are perfect numbers.  The chief use of a knowledge of these
numbers i in the higher branches of mathematics. -,

23. A fraction j g equal to the number of gnes the numerator
will contaff e denominator.

24. The Vs 0 & fraction depends on the propomon which
the numit )ars to thé denominator.

25. Ratio is relation which two numbers or quanutles of
the same k):ﬂa‘fear to each other, and may bg found by divid-

"ing one nuffiber by the other. For ex&mple, the rado of 12

to 4 is 3, because 12 +4=3; Mﬂn ‘titio of 4 to 8 is 4,

because 4 -+ by 8= } ,,tﬂ o b Tt

.

To find the grcatest common %6 of two or more num-
bers, or. to find the greatest number thnx will divide {wo or more
numbers, ‘'without a remainder.. &

* Rug. — Divide ¢ greater number by the Ias, and, if there be Y re-
mainder, divide the lastﬁdnusor by it, and so continue dwtdz o the laer,
divisor by the last remainder until nothme‘remams, and the last divisor
is the greatest common measure.

If there be more than two numbers, find the greatest common measure

1/' two of them, and then of that-common measure and the other numbers.

it should happen that 1 1s the common measurey the numbers are prime
to each other, and are incommeasurable.

The dbove rule may be illustrated and demonstrated by the
following example.

Let it be required to find the greatest common measure or
divisor of 24 and 88. ’
" According to the rule, we first dmdc 88, the greater num-
ber, by 24, tho less ; for it is evident tha.t.no n\lmbpr areater
than the le.s's of two numbers can measutre or dmde those
numbers. As therefore 24 will exactly measure or divide it-
self, if it will also divide 88, it will be the greatest common di-
visor sought.

. Now we find that 24 will not exactly meas-
OPERATION. ure or divide 88, but th&re is a rcmainder,
24)33(3 6. 24, therpfore, is not the?commnon divisor

= of the two numbers. Now as 72, the number
16)21(1 which we subtracted from A8, is an exact
16 multiple of 24, we know that any number
8)16(2 which will exactly measure or divide 24 will

also divide 72 ; and as 16, the remainder of

- the division of 88 by 24, is that part of 88
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which 24 will not measure or divide, it is a number which
must bgdivided by the common divisor of 24 muf 88. Now,
since, no number ¢an divide (16 greater than 4§ itself, and
since, if it will dxviga 24, we know that 1t wg 6 dmde 88,
because 88 is a multiple of 24, 416, we g
the rule to try whether 16 will measure or ¢ : *x d there-
fore place 24, the last divisor, at the riglit
meinder. We know, also, that if 16 will 'dj
greatest common dxv'gbr of 24 and cause we have before
shown thatany numb ek will digitle 24 and 88 must also
divide 16.

On dividing 24 by

hin find/a remainder, 8. Now
8 bLeing the remainder pdivision of '24 by 16, we know,
according to the reasc before adopted, that no.number
greater than, 8 can meaiure or divide 16 and 24, and that if it
will measure 16, it mﬂ ‘also measure 24, begause 24 is a mul-
tipleof 16,48, and that. for the same reaso #t will divide 88, o

88 is a multiple of 24,-}-16. Making 8, therefore, the’
dwnsor, and 16 the dividend, according to the rule, we find that
8 will exactly divide 16, and hence know that 8 is the greatost
common divisor of 24 and 88. Q E.D.

2. What is the gteatest common measure of 56 and 168 ?
* Ans. 56.
3. What is the greatest common ‘measure of 96 and 128?
Aps. 32.
4. What i is the greatest common measure of 57 and 285 ?
Aus. 57,
5. What is the greatest common measure of 169 de 175 ¢
ns. 1.
6. What is tho grcatest common measure of 175 and 455 ¢
Ans. 35.
7. What is the greatest common measure of 169 xxld 866 ?
ns. 1.
8. What is the «rr(,atcst common measure of 47-and 478 ?
¢ Ans. 1.
9. What is tlte greatest common measure of 84 and 1068 ?
Ans. 12..
" 10. What is the greatest common meusure of 75 and 165 ?
‘ Ans. 15.
11. What is the greatest common measure of 78, 234, and
468 ? Ans. 78
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12. What is the greatest common measure of 144, 485, and

1257 Ans. 1.
13. What is the greatest commion measure of 671, 2013, and
4026 ? va, Ans. 671,
14. i greatest common measure ,of 16, 20, and
24? e Ans. 4.
15. What ﬁﬁ;‘gx‘eaﬂest common measure of 21,27, and 81 ¢
¥ o Ans. 37
'y
SEs .
, .CAuE ‘.

To reduce fractions to; lowest terms.

1. Reduce 3§ o its lowest terms.’" |
OPERATION.

=41 =} Ans.

4 Nore. —That § is equal to }§ may be demongtrated as follows : —6is
the same multiple of 1, that 48 13 of 3, there fore 16 has the sape ratio ¢

48, that 1 has 10 3; and as the value of a fraction depends on the ratio
which the numerator has to the denomunator, it 18 evident when therr
ratios are the same that their valucs are equal ; therefore, § 13 uql;le ;())3

RuLe. — Duvide the numerator and denominatdr by any number, tha
will dwide them both without a runammder; and so continue, untrl no
number wnll divede thom but a unit.  Or dicrde the numerator and de-
nominator by thesr greatest common measure.

2. Reduce 3§ 1o its lowest terms, Ans. 4.
3. Reduce g3 to its lowest torms, ' Ans 2.
4. Reduce 3% to its lowest terms, Ans. §.
5. Reduce 4y to its lowest terms. » . Ans. L.
6. Reduce 4% to its lowest terms. ° Ans. 5%.
7. Reduce §§3 to its lowest terms. Ans. g5
8. Reduce &'y to its lowcst terms. ' Ans. 3.
9. Reduce §42 to its lowest terms. Ans. §38.
10. Reduce P/ to its lowest terms, Ans. /%
11. Reduce §42 10 its lowest terms. ° Ans. 44,
12.° Reduce %Y to its lowest terms. > Ans. §§8.
13. Reduce 3¢ tosits lowest terms. Ans. &,

'CASE III.
To reduce mixed numbers to improper fractions.
1. How many fifths of a gallon in 172 gallons ?
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OPERATION. We analyze this quesfion by saying, that, as
173« there are 5 fifths n 1 gallon, there will be 5
5 times as many-fifths as gallons. Therefore in

T 17 gallons and 8 fifths of a gallon there will be
3 — )

% = Ans. 8 fifths, which should be (geipre thus, &8.
And this fraction by definition 2d, pago 89 Ya08% improper
fraction. . ":'ﬁ ¢

L N % .

Rure — Multsply thé whole number by ghe denominator of the frac-
tion, and to the product add the numeraioffand place thesr sum over the
denominator of the fraction. *

2. Reduce 16 to an impfoper fraction. Ans. y9.
3. Reduce 147 to an jmproper fraction. ® Ans. 131,
4. Reduce 1261% to an improper frachion.  Ans. 4§78,
5. Redute 149}4¢ to an improper fractibn. Ans. 29422,
g. Reduce 16144 to an improper fractiony ~ Ans. 437,
. Reduce 1714% to an improper fraction. Ans 1%3te,
8. Retluce 984§ to an improper fraction. Ans. 2354,
9. Reduce 1163} to an improper fragtion.  Ans 2197,
10. Reduce 718%2 to an improper fraction.  Ans. 99821,

11. Reduce 100189 1o an unproper fraction. Ans. 2988e,
12. Reduce 47817 to an improper fraction. Ans. £343°.
13. Reduce 87117z to an improper fraction. Ans. 1917 2.
14. Reduce 167199 to an impioper fraction. Ans. 19439,
15. Reduce 613434 toan improper fiacthion. Ans. 85325,
16. Reduce 15943% to an improper flaction. Ans. 22939,
17. Reduce 999,87% to an impioper fiaction Ans. “1533°.
18. Reduce 7 to an improper fiaction. Ans. T.
19. Change 11 to an improper fiaction. Ans. 4L,
20. Chdnge 1 to gn improper fraction. Ans. }.
21. Change 100 to an improper fraction. Ans. 190,

Note — To reduce a whole number to an equn alent fraction having a
tven denominator, we muluiply the whole number by the given denom-
mator, and we then place the product over the given denominator.

22, Reduce 13 to a fraction whose denomigator shall be 7.
OPFRATION
" 11 X7="T7; 77 Ans.
23. Reduce 5 to a fraction whose denominator shzll be 17.
ns.
24. Reduce 19 to a fraction whose denominator shall bj 913.
Ans. 247,

.
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CASL 1V.

To reduce improper fractions 1 integers or mixed numbers,

1. ITow i‘yards mn Yy of a yard ?
oytg;{ﬁ% This question may be analyzed by say

+' ing, as 19 ninetcenths make one yard, the re
19) } H(% Ayl will be us many yards as 117 contans %),
—3 whlchfzis 6 times and 3 mnectecnths tine -,
which'is written thus, 6% ; ad this -

pression, by definition 5th, page 89, is & mixed number.

RuLe — Dutde the numerator by the denomanator, and if thic te a
remander, place st over the denomanator o the right hand of the intezo.

2. Reduce 487 ta a mined number. » Ags. 117,
3. Reduce &% to a mixed number. Ans 11, ig
4. Reduce 43} t a mixcd number. Ans, 71
5. Reduce §17 to a muxcd number. Ans 31014
6. Change %99 1o a mincd number. RUNSSRE
7. Change ]2~ to a muved number. Aos 918
8. Change 1{2 to a whole number. Ans. 120,
9. Change 3% to a whole number. Ans 1
]
CASL V. )
To reduce comple x fiactions to simple oncs
)
. 1. Reduce : to a «unple ftaction
® .

In pcriorming this question, we divide
the numaiator by the denomungtor; be-
=% x§=1%Ans. cause all fractions are cqual to the num-
] ber of tuncs the.munaator contams the
dcnommaton. ’

OPLRATION.

|on

RuLk. — If the numciator or dcnomnatar be @ wnoe or amieed num-
ber, let 1t be reduced to an umpropgr fraction Tucn multepty the denom-
anator of the lowcr fraction into the wumerator of the uppar fraction for a
new numerator, and $he denonunator of the upper fract wn into the numer-
ator of the lower fraction r/or a naw denominator , o1, we may inert the
dinomnator of the compler fraction, when 1cduced, and pla e at in aline
with the numarator y then multglh/ the two numearator s hocther for a new
mumerator, and the denonanalors togelner jor an @ demomnafor .

Nosr — Lyry fraction dinotes 1 division of the numantor by the
denaminator, and 1ts value 1« equal 1o the quoticnt obtuncd by <uch divis-
on Hence the necessity of mvcrting the denomimtor of the complea
fraction
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2. Reduce % to a simple fraction.

OPERATION.
%:}xg:y:logm
3. Reduce g to a simple fraction.
OBERATION. ‘?
} e axa—
3 - .
4. Reduce 4?7 to a simple fraction.
“ " opERATION. '
4l—.?=;E= P X3 =143 =6, Ans,
3T
5. Reduce % to a simple fraction.
OPERATION.
&3

5—§=—g=§x1"1=395An8.

6. Reduce :17? to a simple fraction.

"

T_1_ 21—
BTy T XA TS 1A

OPERATION.

7. Reduce “T to a simple fraction.

OPERATION.
—ﬁ H = X3 =4§} Ans.
g § -
8. Reduce Gg to a simple fraction.

OPERATION.

G&_E_ = =
52— ® X7 182 = 3§ Ans.
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9. Reduce % to a simple fraction. Ans. 1%.
?
10. Reduce g to a whole number. Ans. 24,
11. Reduce % to a simple fraction. Ans. 2.
5} ’ )
12. Reduce 3 to a mixed number. Ax.xs. 12%.
1
13. Reduce BTT to a simple fraction. Ans. g
2
14. Reduce f; to a mixed number. * Ans. 1.
z ' »
15, Reduce % to a simple fraction. Ans. 33.»
l 2 . »
16. Reduce ]l g o8 simple fraction. Ans. 3.
5
17. If 7 were to be the denominator to the following quantity
—1'% » what would be its value ? ¢, Ans. 22
CASE VI.
Te reduce compound fractions to simple fractions.
1. Whatis § of §? .

OPERATION. This question may be analyzed by saying

£ X §=34 Ans. If & of an orange be divided into 4 equal

- parts, one of those parts is §i of the orange ;

and, if } of § be b, it is evident that } of § will be seven times

as much. And 7 times g% is 5. If, therefore, £ of T be 45, §
of & will be 3 times as much ; and 3 times 4 is §3.

RuLe. — Change mized numbers and whole numbgrs, if there le uny,
to improper fractions; then multiply all the numerators together for a
new nwmerator, and allthe denominator s to gether for a new denominator ;
the fraction should then be ngduced to ats lowest terms. If there be num-
bers in the numerator similar to those in the denominabr, they may be
cancelled in the opcration. .

2. Whatis % of § of § of }3? Ans. %% = 38§
8. Whatis § of $3 of ¢ of {4 ? Ans. 288 = .
N 9
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3471134711_3_

4. Whatis 4 of § of g of 34 ? Ans. 880 = ¥85%
5. What is ¥ of § of } of 21?2 Ans. 738 = 24
6. Whatis f; of 153 of 57; af 100 ? Ans. 2¢§7300 — 5758},
7. What is § of 4 of {7 of 3}?

STATEMENT. CANCELLED.

X L X+

1
X7 XaXm =z X7 X mXs1 =21 gAns

8. What is § of 75 of 3§ of 33?2
STATEMENT. CANCELLED.

3.7 15,29 3_ 7% 18 20 3 1
7¥15720°38 7 13 89 33 3 1L A
9. Whatyis 7¢ of 4} f 3% of 33 ?

STATEMENT. 2 CANCELI;D. 23 1
Y 11 _.17_ .23 7T 11 1 7
TSRO TR IUT R FeaF 7 ta¥ - Tl It R
10. What is 4 of 8 of § of 4 of {5 of 24 ?

1. 2. 8 4 5 24 24
QX&XZXEXE T——i'z"—?;AnS.
11. What is the value of {1 of 31 of 35 of $73?
T AT 25 31 7
XX EXEL =" = §$1.75 Ans.
T T Lo st Bk A
12. What is § of f of 1% of 32 gallons ?
. 4 O 171 _18 4

4.2 I 18 _ 4 1 Ans.
g XX F =g 8 Ans

RuLe 2. — When there are any two numbers, one in the numerators,

and the other in the denomanators, which may be dyvided by a number
without @ remainder, the quoticnts arising from such division may be
used in the operatiog of the question, instead of the original numbers.
The quotients also may be cancelled, as other nmn!;m.

AXIIX2IX B 56

1. Reduce # of 4% of 3} of 4 to its lowest terms.

OPERATION. In performing this question,
2 7 1 we find that 14 among the nu-
merators, and 7 among the de-

TXZIX2BEX11 495 ADS. nominators, may be divided by

1

9 5 7, and that their quotients will
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be 2and 1. We write the 2 above the 14, and 1 below the 7.
We also find a 21 among the numerators, and a 27 amoflg the
denominators, which may be divilled by 3, and that their quo-
ticnts will be 7 and 9. We write the 7 above the 21, and 9 be-
fow the 27. We again find a 5 among the numerators,and a
25 among the denominators, which may be divided by 5, and
that their quotients will be 1and 5. We write the 1 over the
5, and the 5 delow the 25. We then multiply the 4, 2, 7, and
1 together for a numerator = 56, and the 1, 9, 5, and 11 for a
denominator = 495.  The answer will therefore be 2.

2. Reduce 1% of 18 of 1% of #% to a simple fraction.

2.6 2 1
TAXISXIBX B 24
TSR o 1< =ows ADs. »
I5X2EX1IX21 ~ 275
5 & 3 .
3. What is the value of § of 5 of 1% of 14 of 8343
1 3 2 2

AX 9 XABXTAXBL__ 2T _
TRROXIOXATX 1 4 $6.75 Ans.
1 4 A4 1 L

NoTk. — The above rule will apply, when the product of several num-
bers is to be divided by the product of other numbers.

4. What is the continued product of 8, 4, 9, 2, 12,16, and 5,
divided by the continued product of 40, 6, 6, 3, 8,%4, and 20 ?

1

BXAXIXIXIZXI6XS 1% ’
AGXOEXBXIXBXAXZY ~ 5 DS

5

The product of 4 and 9 in the upper line is equal to the
product of 6 and 6 in the lewer, thercfore they are cancelled ;
and the product of 2 and 12 in the wupper line ds cqual to the
product of 3 and 8 in the lower line ; also the product of 16 and
5 in the upper line is &qual to the product of 4 and 20 in the
lower line 5 these are all cangeelled.  We also ﬁn(!, that the 8 in
the upper line and the 40 in the lower line may be divided by
8, and their quotients will be 1 and 5. We write the 1 above
the 8, aud the 5 below the 40. By the usual process, we now
find our answer is $.
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5. What is the continued product of 12, 13, 14, 15, 16, 18,
20, 21, and 24, divided by the continued product of 2, 3, 4, 5,
6,7,8,9,10,and 117 *

3 2 3 2 2 27 2
ISXIIXIAXIPXIGXKIBX 2O XLZI X 24 26208 .
= =23828

¢ EXBXAXBXEXTAXBXIKIPXIL 11 [Ans,
111%11111

CASE V1L

To find the least common multiple of two or more numbers.
1. What is the least gommon multiple of 4, 6, 8, 16, and 20 ?

OPERATION. . In this operation, we have
divided the given numbers b

2)? 6 8 16 20 that number \%hich would dividz

22 3 4 8 10 most of the given numbers with-

2)1 32 4 5 out a remainder, that is, by one

1 31 2 5 of the prime factors, and have

continued the division until no
ZX2XIXXIX5 = 240 Ans. number would divide two of
them. We hawe then multiplied all the divisors and the last
quotients together and found their product to be 240, which is a
common multiple of the given numbers, 4, 6, 8, 16, and 20.

It is not only a common multiple, but it is the least common
multiple.

To prove ‘his, we assume the following admitted propositions,
which are sclf-evident : —

1. Eyery numbgr not prime itself is the product of two or
more primes or factors, and is resolvable into its original primes
by division.

2. The least'number which contains all the prime factors of
two or more numbers is the least common multiple of those
quantitics.

The factors of each number in the question are as follows : —

Factors of 4 are 2 and2=2 X 2=4

6 « 2 and3=2x3=6

8 ¢« 2,2 and2=2x2x2=8

16 “2,2,2, and2:=2x2x2X2=16
20 ¢« 2,2, and5=2xX2x5=20

Now 240 is the least number which contains all the factors
common to each of these numbers, 2 X2 x2X2X3X5=
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240 ; therefore it is the least common multiple of all these
numbers. '
Or the above principle may be illustrated as in the following
question.
2. What is the least common multiple of 4,5, 6,7, 8, and 9 >
24 5 6 7 89 ' K

DYy F” . ( . . ..

f);_;’_‘_L_‘*_J In this qucatmnzi- we’ @ivide by the

~}|___0 . 7__5-?___9 prime factors, 2, 8, 5, 7, &¢., succes-
9 sively, until the last quotients terminate

) )1' 5 1 1 3 in units; and the product of all the
O S W prime factors is the least common mul-
‘ y tiple. ’
M 11 7 11 P .
I 11111 ¢
Thus 2 X2X2X 3X3 X 5X7=2520 Ans. ’

That 2520 is the Jeast common multiple is evident from the
fact, that the divisors whose product produces this number are
the prime fuctors, and the only prime factors of the given num-
oers, as may be secn below.

Factors of 4 are Dand 2 =2 X% =4
5 ¢ Dand 1==Hx1=5H
6 « and 3 =2x3=06
7 Tandl=Tx1=17
N 22 and2=2x2x2=8
9 Jund3=8x3=29

Ruve. — Divide by such a number as will devide most of the given
rumbers withowt a remainder, and set the sreertil quotients® with the
several undveaded mumbers, ana hne bencath, and so continue to dwade,
untel no numder greatrr thaw wary wiil divide tico or more of them.
Then mutiply il the dicisors, the last quotwnts, an® undrrded num-
bers togdthery and the product as the least common nadtiple.

Or, dnde the given numbers successively by ther prime factors, until
the last guotients termnate in units.  "The continved product of all the
diowsors will be the legst common multiple. ’

3. What is the leat common multiple of 6, 8, 10, 18, 20,
and 24 ? , * Aus. 360.
4. What is the lcast common multiple of 11, 19, 38, and 572
Ans. 798.
5. What is the least common multiple of 20, 36, 48, and
50°? Ans. 3600.
9 .
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6. What is the least common multiple of 15, 25, 35, 45, and

1007 ) Ans. 6300.
7. What is the least commén multiple of 100, 200, 300, 400,
and 5757 Ans. 27600.

8. I have four different measures ; the first contains 4 quarts,
the second 6 quarts, the third 10 quarts, and the fourth 12
q}mrts. How large is a vessel, that may be filled by each one
of these, takentiny number of times full >  Ans. 60 quarts.

Nore. —in finding the common multiple of two or more numbers, any
one number that can measure another may be cancelled. :

9. What is the least common multiple of 4, 6, 8, 12, 16, 10,
and 20°? -

4)4 ¢-8 12 16 ig 20

¢ 3 4 5

By examining this question, we find that 8 may be divided

by 4, 12 by 6, 16 by 8, and 20 by 10; therefore we cancel 4,
6, 8, and 10.

10. What is the least common multiple of 5, 15, 30, 7, 14,
and 28? . " >
2)p 15 30 7 14 28
15 14
In this question, we find that 15 may be measured by 5, 30

by 15, 14 by 7, and 28 by 14; we therefore cancel 5, 15, 7
and 14. ,

11. What is the' least common multiple of 1, 2, 3, 4, 5, 6, 7,
8,and 9°? .

21234567 8__9 2X3XEXTXAX3 =2520

353749 [Ans.
) 51743 -

12. What is the least common multiple of 9, 8, 12, 18, 24,

86,and 722 .
o8 12 18 24 36 72 72 Ans.

13. What is the least number that 18, 24, 36, 12, 6,20, and
48 will measure ?

4%3X4X%5=240 Ans.

2% 15%14=420 Ans.
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4)18 24 36 12 ¢ 20 48 4X3X3X5X4= 720Ans

3)9 512 ,
3 5 4
CASE VIII.

To reduce fractions to a common denominator, that is, {o
change fructions to other fractions, all having their denommu-
tors alike, yet retaining the same value.

1. Reduce 3, y%, and 1} to other fractions of equal value,
having the same, or a common, denominator.

]
First Mcthod. |
OPERATION,

4)8 12 16 4X2X3)X2=48 common denominator. »

")" 3 4 8/ 6X 7=42 numerator for F=1.
T3 2 12| 4X 5=20 numerator forf"-— 8.
16/ 3 X 11=33 numerator for43}=

Having first obtained the least common multiple of all the
deneminators of the given fractions by the Igst rule, we assume
this as the common denominator required. Thi¥ number (48)
we divide by the denominators of the given fractions, 8, 12,
and 16, and find their quotients to be 6, 4, and 3, which we
place under the 48; these numbers we then multiply by the
numcrators 7. 5, and 11, and find their products jo be 42, 20,
and 33, and these numbers are the numerators of the fractions

required.
<

1]
Sccond Method. .
OPERATION.

7 X 12 X 16 = 13141 numerator for J = {$44.
5 X 83X 16 = 610 numerator for & = #4%.
11 X 8 X 12 = 1056 numecrator for 1% = {858,

The numeratorg are produced by muluplymg the numer-
ators of the given fraction by ecach of the other denomina-
tors, and the common *dcnominator is obtained by multiplying
all the denominators. By, this process, we obthin the follow-
Ans. 14, 5%, 1238,

“The pupil will perccive, that this metlmd does not express
the fractions in so low terms as the other ; although they both
have the same value.
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RuLk. — Find the least common multiple of all the denominators by
Case VIL., and st will be the denominator required, Duvade the com-
mon multiple by each of the denoaunators, and multiply the quoticnts by
the respective numcrators of the fractions and ther products wall be the
numerators required.

Or, multiply each numerator into all the denominators except its own
Jor a new numerator ; and all the denominators into each other for a
common denominator.

®
Questions to be performed by the first method.

2. Reduce £, §, 3, and 3. Ans. 3%, 49, 3, 9.
3. Reduce 1, 15,38, and 7. Ans. 785, 1’0 1 838, A5
4. Reduce 4, 8, 2, and 5. Ans. 4%, 3%, 8%, 42
5. Reduce 1§, %, 14 and 1. Ans. $2, 4, 1%, 3.
6. Reduce 3%, 11, ,and . Ans. £43, &%, 358, 354.
7. Red%ce 3, 3, 3, and 4. Ans. 3, 49, 43, 48.
, 8 Reduce ¥, 3, ¥, and 1. Ans. £3%, 838, 248, 444
9. Reduce 3, I, &, and 3L Ans. 29, 183, 7 $88.
10. Reduce 4%, §, 4, and 4. Ans. 0%, %%, 2.5 §25-
11. Reduce %, 1%, 41, and &. Ans. 14, 1%, 43, 3.

1
12. Reduce §, 5, 15, and . Ans. §24, 1422
13. Reduce 1, 5, 1§, and ¢, Ans. £33, 380, §
14. Reduce I, s, 1% and 75 Ans. §43, 218, 325, 2o
15. Reduce ¢, 7, 8, and 52. Ans. 14, 441, 504, 334

Questions to be performed by the second method.
16. Reduce 2, %, and & to fractions having a common de-

i85

3
5
6
0
(4]

nominator. Ans. %, %%, 133.
17. Reduce #, §, and ;. Ans. 3838, 883, 445,
18. Reduce fr, 4, and . Ans. 2480, P ol
19. R'}duce -172, 'lkﬂ’ and 72. Ans. g-g-z‘, égi)*, *6823‘6'-
20. Reduce 33,4, and £;. Ans. 31832, 1930, Sla.
21. Reduce 85 > and gz, Ans. 3949, P, A%
22. Reduce 4, #, 4, and 8. Ans. 23, 28, 2%, 328
23. Reduce §, 1, and % of 7§.  Ans. P28, 148, §788.
24. Reducce 4, £, ¢, and 17. Ans. 1%, 28, 5 '

25. Reduce 43, % of 6, and 21}.  Ans. 149, 23§, 2382
26. Reduce !I, s Tm §, and 3. '

Ans. 1818, 7000 S8 B0 YT
27. Reduce By, 33§, and g

Ans. RPN IRy TIEE e
Note. 1. —If there be complex fractions, they must first be changed

ig 'aimple fractions, and then they may be reduced by the foregoing
ule.
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28. Reduce é, '%é, and IEI%“ to a common denominator,
£
’ Ans. 33, 15, §3.
g 6% 294 .
29. Reduce ——, ——=, and ——- to a common denominator.
117313 " 654
8 Ans. %, §8, §3-

30. Reduce 16, £ of ——t—, and ¢ of 83 to % common de

Y
nominator. Ans. $pR20 800 20302,

NoTe 2.— To reduce complex fractions to equivalent fractions, having
a given fraction for a common denominator, we first change the complex
fractions to simple fractions, and multiply each of their numerators by the
numerator of the required common denomin stor, and their denominators
by the denominator of the required denominator; under these fractions

we write the required denominator. »
31. Change%};— and 2 to other fractions of equal valye,
. i .

having 2 for a common denominator. .

4 OPERATION.
3% =#%; §X§=+% =2, first numerator.

—g—.—. §%; 84 X2 = &, second numerator. * —%-and —’l;—s Ans.
CASE IX.

To reduce fractions of a lower denomination to a higher.
1. What part of a pound is § of a penny ?

OPERATION, This question may be thus ana-
d. = & = s lyzed. Since 12 pence make a shil-
ii is. — :; ﬁn‘z ling, there will b8, & as many shil-
33 v lings as pence; thercfore % of 3 of
a penny i8 g% = 77 of a shilling. Again, as 20 shillings make
a poynd, there will be /5 as many pounds as shillings ; there-’
" fore gy of g of a shilling is 1} of a pound. Q. E. D.
This question may be abridged. .

Thus, §*X 14 X oy = rolp = wiv’ Ans.

Ruve, — Multiply the “denominator of the given fraction by all the
denominations between it and the one to which 1t is & be reduced, and
over the product write the grwen numerator.

2. Reduce % of a farthing to the fraction of a pound.
3. Reduce 2 of a grain troy to the fraction of u pound.
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4. Reduce § of a scruple to the fraction of a pound.
5 Reduce % of an ounce to the fraction of a hundred
weight. “
6. Reduce £ of a pound to the fraction of a ton.
7. Reduce } of an inch to the fraction of an ell English.
8. Reduce $ of an inch to the fraction of a mile.
9. Reduce 4 of a barleycorn to the fraction of a league.
10. Reduce’ of an inch to the fraction of an acre.
11. Reduce § of a quart to the fraction of a tun, wine meas
ure.
12. Reduce 2 of a pint to the fraction of a bushel.
13. Reduce § of a minute to the fraction of a ycar (365}

days). P

(4

. CASE X.
To reduce fractions of a highcr denomination to a lower.
‘1. What part of a penny is g}5 of a pound ?
®  OPERATION. We explain this question in

olo X 22 = &% = ghs. the following manner. As

1 — 12 = 2d. Auns. shillings are t\yemlems 9f a
¥ XA 13 8 . pound, there will be 20 times
as many parts of a shilling in g5 of a pound, as there ure
parts of a pound ; therefore, g5 of a pound is equal to g}y of
20 = &8 = 4% of = shilling. And as pence are twelfths of
a shilling, there will be twelve times as any parts of a penny
in 5 of a shilling, as there are parts of a shilling ; therefore,
o of a shilling is cqual to 2y of 42 = 48 = § of a penny,
Ans.

The operation of this question may be facilitated in the fol-
lowing fuanner.

OPERATION.
she X #* X )@ = §§) = §d. Ans.

RuLE. — Let the given numerator be multiplied by all the denomi-

nations between it and the one to which it 1s to be reduced ; then place

the product over the'given denominator and reduce the fraction fo ils
lowest' terms.  ° ¢

2. Reduce of a pound to the fradtion of a farthing.

3. Reduce gglsp of a pound troy te the fraction of a grain.

4. Reduce ¢y of a pound, apothecaries’ weight, to the
fraction of a scruple.

5. Reduce 545 of a cwt. to the fraction of an ounce.

6. Reduce g%y of a ton to the fraction of a pound.
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7. Reduce »35 of an ell English to the fraction of an inch.
8. Reduce ry4%ygp of a mile to the fraction of an incha
9. Reduce rygdzgg of @ league to the fraction of a barley-
corn.
10. Reduce gy3g5%550 of an acre to the fraction of an inch.
11. Reduce 175 of a tun of wine measure to the fraction
of a quart.

12. Reduce 535 of a bushel to the fraction of & pint. '
13. Reduce gxgiggn of a year to the fraction of a minute.
CASE XL )

To find the value of a fraction in numbers of a lower de-
nomination. .

1. What is the value of # of a £.? ’

By Case IX. L. = f X 32 = ‘{'fs.‘z 5¢s. ; ¢hd #&s.
£ X Y = §{d. = 5¢pd.; and prd. = 5 X £ = §iqr.
1%qr. Ans. 3s. 5d. 18qr.

This question may be analyzed thus: —If 1£. is s, &
of u £.1s % of R0s. = b s. 5 and if ls. is 12d., ¥ of a shil-
ling is % of 12d. = 5+%d. ; and if 1d. is 4qr., P of a penny is
£ of 4qr. = 1{¥qr., Answer, as beforc.

Or, it may be performed in the following tanxer.

1

. OPERATION. .
3 In this operation, it will be per-
20 ceived that we multiply the numer.
11)60(5s. ator of the fraction by the successive
55 lower denominations, beginning with
- the highest, and divide each product
o by the denominatdh, »
12 Yy the denominatdh;
11)60(5d.
55 *
5
4 L ]
11)??( 18 otd From these illustratibns, we derive

. the following

Ruve. — Multiply the numerator by the mext lower denomination of
the mteger, and divrde the product by the demomnator ; of any thimg
remarn, multiply it by the neat less denominatron, and divide as before,
and so contihue as far as may be requred; and the several quolients
will be the answer.
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2. What is the value of y7 of a shilling ? Ans. 31d.
3+ What is the value of § of a guinca, at 28 shillings ¢
’ Ans. 21s. 9d. 1iqr.
4. What is the value of iy of a cwt.?
Ans. 2qr. 15lb. 40z. 5,%dr.
5. What is the value of 4 of a Ib. avoirdupois ?
Ans. 7oz. 1dr.
” 6. What isthe value of § of a Ib. troy ?
Ans. 100z. 13dwt. 8gr.
7. What is the value of % of a 1b. apothecaries’ weigi
Ang. 35 53 1D 124ar.
8. What is the value of % of a yard ?
Ans, 2qr. Ona. 1.%in.
9. What is the valub of § of an ell English ?
. ’ Ans. 2qgr. 3na. 0}in.
10. What is the value of 1} of a mile ?
& Ans. 6fur. 30rd. 12ft. 8 4in.
11, What is the value of § of a furlong ?
Ans. 35rd. 9ft. 2in.
12. What is the value of 75 of an acre ?
Ans. 2R. 6rd. 4yd. 5ft. 127 in.
13. What is the value of % of a rod?
o Ans. 144ft. 19.%in,
14, What is the value of ¢ of a cord ?
Ans. Oft. 1462&in.
15. What is the value of 3 of a hhd. of wine ?
Ans, 6gul. 2qt. 1pt. 0f5gi.
16. What'is the value of % of a hhd of bcer ?
Ans. 42gal.
17. What is the value of 3} of a year (365} duys) ?
’ Ans. 174d. 16h. 26m. 58;sec.

18. What is the value of 7:-3%- of a dollar ?
4 Ans. $7.74485%.

CASE XII.

To reduce f.ny’mixed quantity of weights, measures, &c., to
the fraction of the integer.

1. What pert of a shilling is 1d. ? is 2d.? is 3d.? is4d.?
2. What part of a pound is 2s.?*3s.? 4s.? 5s.? 6s.?'9s.?
8. What part of a furlong is 3rd.? 4rd.? 5rd.? 8rd.? 9rd.?
4. What part of a hogshead is 5gal.? 8gal.? 10gal.?

6. What part of a foot is 2 inches? 8in.? 4in.? 5in.? 8in.?
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6. What part of a £. is 5s. 5d. 18qr. ?

s d qr *

20 5 5 14 Inthis question, the shillings,
12 12 pence, farthings, &c. are reduced
240 65 to elevenths of farthings for the nu-
4 4 merator of a fraction. A pound is
960 261 also reduccd to the same denomi-
11 11 ?aﬁon, fox;h a degomi(tlmtor. thhe
— — Traction is then reduced to its lgwest

10560 2880 Py ,

s = 1 Ans.

RuLe. — Reduce the given number to the [owest denomination it con-
tains for a numerator ; and then,reduce the integer to the same denom-
ination, for the denominator of the fraction rejuired. »

7. Reduce 3}d. to the fraction of ashilling.  Ans. Z.%
8. Reduce 21s. 9d. 14qr. to the fraction of a guine“{zl;,s

. 3.

9. Reduce 2qr. 151b. 40z. 5 dr. to the fraction of a cwt.
Ans. &.

10. What part of a pound are 7oz. 1jdr. ? Ans. %
11. What part of a pound troy are 100z. 18dwe. Sgl{.n ?

s. §.

12. What part of a pound apothecaries’ weight are 33 53

1D 128ar. ¢ Ans. A
13. What part of a yard are 2qr. Ona. 1¢yin. 2 Ans. .
14. What purt of an cll Enghoh are 2qr. 3na. 0fin. ?

. Ans. 3.
15. What part of a mile are 6fur. 30rd. 12§. 8in. OHbr? ?
* Ans }

16. Reduce 35rd. 9fi. 2in. tu the fraction of a furlong.
* Ans §.
17. What part of an acre are 2R. 6rd. 4yd. 5ft. 127 fyin. ?
Ans. 173'

18. What part of a square rod are 144ft. 19¢in.?
L]

19. What part of a cqpd are 9ft. 1462&in.?  Ans. 4.
20. What part of a hogshead of wine are 6gal. 2qt. 1pt
045gi. 2. . Ans. 4.
21. What part of a hhd. of becr arc 42gal. ? Ans. .
22. What purt of a year (365} da.) are 174d. 16h. 26m. 55,
sec. ? Ans. 3.
N 16
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. Secrion XVIIL

ADDITION OF VULGAR FRACTIONS.

CASE 1.

To add fractions that have a common denominator.

‘ {. What part of an apple is } and 2> 4 and 4 ? £and }?
2. What part of a dollar is 4 and § ? ﬁynndﬁ,-? -,4,,- and &?
8. What part of a shilling is % and & ? %, 14, and % ?

4. What pa.rt of an orange is and 4? }and §? § &nd §?
5. Add &, +&, v, and 3 together.
OPERATION,
3+5+7+ 11=3§= 153._% Ans.
In this questlon, we add the numerators, and divide their sum
by the denominator.

RurLe — Write the sum of the uumerator.t over the common denom-
inator, and reduce the fraction if necessary.

6. Add &, &, %, 1, 14, and 1§ together.  Ans. 8}%.

7. Add Ay, o, 34, 34, and }8 together. Ans. 249.
8. Add g, 3- %%, $9, and § together. Ans. 2.
9. Add v, %%, &%, and 1] together. Ans. 13.

10. Add §49, $84, 251, and gy} together. Ans. 244%.

11. Add $§4, 344, $8%, and 8¢ together. Anps, 3381

12. Add , 3145, and 3128 torruher Ans. 14211,

13. Add § 3333, and 334§ mgelher Ans, 21411

14. Add fo’u’m 585, and Yooy together. Ans. 282,
CASE II.

To add fractions that have not a common denominator.
1. What is the sum of %, 4, }%, and 3§ ?

First" Method.
, OPERATION.
4)8 12 16 2Q 4X2X3X2X5=240 common _denominator
2)2 3 4 5 8| 30x 7=210
1 3 2 & 12| 20 5=100

16| 15 11 =165
. , 20 12X 13 = 156
' Havmg found a common de- 631
nominator by Case VLI, we 940 — 23 &
proceed as in the last Case.
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Second Method. S N
OPERATION. .

7 %12 X 16 X 20 = 26880 Let the pupil exam-
5x 8Xx 16 X 20 = 12800 ine the second method
11X 8X 12 X 20=21120 of redoging fractions
13 X 8 % 12 X 16 = 19968 to a coftgion denomi-
. 80768 - nator % Case VII,

812 X 16 X 20 = 30720 —'[QA%* Sec. X VL.

RuLg. — Reduce mixcd numbers to improper fractions, and compound
Sractions to sumple fractions ; then reduce all the fractions to a common
denominator, and the sum of their numerators written over the common
denominator will be the answer reyuired. v

2. Add }, §, $4; and §together. ° fams. 243,
3. Add Yy, &, £, and } together. Ans. 1333,
4. Add &, 4, #4, and § together. Ans. 2}33.
5. Add y, 4%, Y%, and 4 tegether. Ais. 1.
6. Add ]4, 7, 43, and % togéther. Ans. 3}8.
7. Add §, 4, }, 4, &, and } together. Ans, 143,
8. Add §, 3, and 5} together. , Ans. 6343.
9. Add 4, o5, and 94 together, - Ans. 98},
10. Add £, §, and 43 together. ' * Ans 6}
11, Add %, 7}, and 83 together. Ans. 17.
12. Add §, 3}, and 53 together. Ans. 9318.
13. Add 6%, 7§, and 43 together. Aps, 1833},

Notr. — If the quantity be a mixed number, the bettcr.wuy is to add
their fractional parts separately, as in the following example.

14. What is the sum of 113, 15, 1248, aid 17§ ? °*
\ 3 3

OPERATION,
4)4 ‘812 6 4x3X2=24" .
3)1 2 3 6, 113 X3=18
5 1 2 15 Bx7=21
2): 13 1252 X 3=10
. . 17§ 4x5-—-’20
Ans, =57 69
) ( u=%

»

15. What is the sum of 11¢, 19, and 23§ ? Ans. 54398.
16. What is the sum of 18¢, 277, and 494 ?  Ans,. 96.
17. What is the sum of 21§, 18, and 26§ ?  Ans. 664{.
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18, What is the sum of 173, 143, and 133 ? Ans. 4513
19. What is the sum of 16%, 8%, 9%, 3}, and 13 ?
'1 Ans. 40.4.
20. What is the sum of 37144, 61438, and 81§ ?

' > Ans. 106833

21, Add$ of 18, and 3 of 4 of 643 together.

¢ : Ans. 12§84.
22. Add § &f 18, and & of 13 of T4 togetherm

: 133}

23. Add § of 15}, and § of 107} together:  Ans, 935,

3 .39
4. Add 4 of % of 284—i to 3ﬁ5 3 Ans. 6.%.
45

[§
e and 473 together. Ans. 334353883-

3143

CASE IIL .

25. Ad{ 4,28,

"

b .
To add any two fractions, whose numerators are a unit.
RuLe, ~ Place the sum of the, denominators over their product.

« . EXAMPLE.
1. Add } to 3. 44-5=9
4%5=20

2. Add3to},3tod,4tod,4tod,3tod, 304 3tok.

3. Addsto},3tod, 4tod,4to}, 4tod, 4to}, 4 to 4.

4. Addyrto 4, Prtod, vt tod, frto 4, frtod, frtod

5. Add Y5 to i fstod,(hto b, Yo to 3,y to &, vy to 4.

6. Add}to3,}tod,$to},}tod,lt03,4t04,3t03.

7. Add $tod, $tod,4t0d, 40}, 1to, dtok o] .

8 Add4tod,$tod,3to},}tod, J¢t0, 4103, 103

9. Addjtoh,dtod, Jtod, dtod, ftod, Jto4, 4103,
- Nore. — The truth of this rule is evident fronf” the fact, that this pro-

cess reduces the fractions to 8 common dengminator, and then adds the
numerators. .

Answer.

If the numerators of the given fractions be alike, and more
than a unit, multiply the sum of the denominators by one of the
numerators for a new numerator, then multiply the denomina-
tors together for a new denominator.
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10, Add§tog. . 44+5=9x3=27_ .
.4x5=20_121,Ans.

11. Add$to$, 40§, 4 to A, 3104, 2to 8, §tofr, 2 to J.
12. Add 3 tofr, Bto §, B tof, Eto §, & toj"i‘f.'gg Fr

13. Add § 0§, % tor, § to fy, fr to f5, fr to "lﬁl't‘oﬁ\
14. Add § to &, 1 to 1, & to 5y 1 1o 5, i fo oy, oy to o
15. Add ¢ to 1, % 10 5, 5 10 s 1 10 s iy et0 oy
16. Add  to §, 5 to ¥or & t0 vrs & 10 vy & to By § t0 Yo
17. Add § to 3 810 s § to 5, § to i, § 10 o, § to e
18. Add 1% to 1§, 1§ to 14, 1§ to 18,18 to {3, 1§ to 3.

19. Add 4§ to 44, 14 to 44, 1 to 34,43 to 4, HE 0 -

Note. — The_preceding rule ng be found very useful, because el
similar questions may be readily performed mentally.

CASE 1%
To add compound numbers.

1. Add /7 ofa £. to r of a £.

Value of {5 of a £.= 10s. 9d. 043qr.  This question is per-

Valug'of 4 of a £. = 16s. 4d. 17 qr. formed by finding the

h T£ s, 1d. 244qr. values of 7 of a £.

and ¢ of a £. by Case

XI., Sec. XVL. The fractions {3 und # are added by Case II.

of Addition of Fractions. The following questiohs are per-

formed in the same manner.

The above question may be performed by first adding the

fractions of the pounds together, and ghen‘finding their value by
Case XI.; thus: v

OPERATION, e

Yaf. + &£ = 14£. = 1£. 7s. 1d. 284qr. Ans.
2 Add together 4 of a £., § of a £., and £ pf a shilling.

. OPERATION.

£ s d qr
gdofasf. =0 810 2% ,
§ofaf.-=0 8 6 33
g§ofas. =0 0 4 3}

017 10 14%
The above question may be solved gy first reducing  of a
shilling to the fmction.of a pound by Case IX., Sec. XVL
10
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and then adding it to the other numbers, and finding their valuc
by Case XI., Sec. XVI. Thus:

{ofa.uhlllmg i XHr=18v= &L
$£. + 38 4L = 3443 £ = 02£. 17s. 10d. 13%qr. Ans.

No'rl.—ﬁn pupil should solve the following questions by both pro-
Coases.

8. Add together vy of a ton, and 3% of a cwt.

Ans. lacwt 21
4 Add together § of a yard, } of un el E hnncH,(.
Ans. 3qr. 3na? 14§8in.

5 Add together ytof a mile, 4 of a fur]ong, and & ofa
rd. Ans. 5fur. 16rd. Oft. 3in. 1}§§bar.

6. A. has three house-lots; the first contains # of an acre,

the second 4 of an acre, and the third 42 of an acre. How

many acres do they all con IP
» “Ans. 2A. 1R. 9p. 142ft. 873in.

7. A man travelled 183 miles the first day, 2344 miles the

second day, and 19 miles the third day. How far did he
travel in the three days ? Ans. 61m. zfur 3rd. 13ft. 4%1n.

8. Add {3vof a gallon of wine to y&y of & h
Ans. 6 lpt.

9. Add % of a week to } of a day. i 9h. m.
10. Add § of a square foot to J a foot ua:o. . 1 foot.
11. Add 6 inches to 11rd. 16ft. Sin. 12‘ Oft. 5in.

- t b
, Skcrion XVIII "
SUBTRACTION OF VULGAR FwTIONS.
CASE 1.

To subtrart fractions that have a common denominator.

1. If } be taken from ¢ what will be left ?
2. If § be,taken from § what will be left ?
3. If {45 be taken from yi; what will be left ?
4. What portion of a dollar will be left, if } be taken
from 4 ?
ubtract % from 43.

11—5=6. & =3Ans
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RuLe. — Subtract the less numerator from the greater, and under the
remainder write the common denominator, and reduce the fraction if
necessary. "

6.

7.

8.

9
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Subtract & from {3

Subtract 4 from 3.
Subtract £ from £3.
Subtract 4} from }§.
Subtract 48 from $3.

Subtract

Subtract 4§ from 3¢

Subtract

Subtract 4% from {4%.
Subtract from £8;.

from %¢

Subtract y4% from .
Subtract & from 5.

Subtract 247, from {4%%.
Subtract 1—&85 from -l’élu-ou.

from 4%.

CASE I1.

g
. Ans. .
Ans. },E.,,.
’ A.ns. -329.
Ans. .
Ans. 5.
Ans. 4.
A.!ls. Tgv.
Ans. ].
Ans. |.
2Ans. .
Ans. 7y
Ans. /83,
Ans. 23,

To subtract fractions whose denominators are unlike.
1. Subtract $ from 3.

ot

OPERATION.

Common denominator 77

11! 7 X 10="170
7111 X 4=11

’ I

In this ques-
tion, we find the
coramon denom-
inator, 77. by

Ans, multiplying the

» two denomina.

tors,7 and 11; and then obtain the numerators, as in Case VIII.,
Sec. XVL.; the difference of which we write over the common
denominator.

2. Front §} take .

3.

OPERATION.

Ans. 34

»
L ]
—— 4 % 4 X 3 =48 common denominator.

4)16 12
4 3 A
From 9% take 5{3.

16|13 x11 =33 ,
12]4x 5=20

\J

= Ans. Y
Ans 4.

3zl
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4
OPERATION. '
L

9 =19; =44,
oo 1 = VisH=H.
T3 8 X 2 = 16 common denymmator.
8[2x79=158
16{1x91=_91
. | %:4&1\:&
4, From § of 16§ take i of 91. - Ans. 2%3.
OPERATION.
16§ =121, 94 =48.
Ixp = Exe=w=2.
! 6)48 6
. w—v o3
. 6xX8x1=48 '

48[ 1 x %03 — 303
6| 8x 28—184

119
a5 =288 A

c'a

~ R

RuLE. — Reduce compound fractions to simple ones, and mized ones
to improper fractions ; then, having found a common denowmanator, di-
vide Lhis by each of the denowunators of the fraction, and multsply ther
quotients by their respective numerators. The difference of these prod-
ucts, placed over the common denominator, will give the answer required.

5. From yj; take §. Ans. 3§
6. From § take §. Ans. 3.
7. From § take 4. « Aps. }.
8. From {$ ¢ake . ., - Ans. i3
9. From 4 take 3. ' "¢ Ans. 3.
10. From }4 take 4. Anms. 384,
11. From }§ tak= #4. ) Ans. §3%.
" 12. From 3§ take . : Ans. 2.
13. From g} take ;. Ans. F.
14. From }}.take gi. Ans. &%.
15. From 3¢ take 4. ' Ans. ¢
16. From & take . Ans. &.
17. From 73 take § of 9. Ans. 15
18. From £ of 8% take § of 5. Ans, 144.

19. From } of 3 wke 4 of 2. Ans. .
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CASE IIL

To subtract a proper fraction oz a mixed one from & whole
number.

1. From 87 take $ 3.

oreraTION.  To subtract § in this example we must borrow 1
7 from the 7 in the minuend, and reduge it to eighths
33 (8) and the § must be taken from them; 3 from §

$ 37 Abs. leaves §. To pay for the 1 which was borrowd,

1 must be added to the 3 in the subtrahend, 1 - 3
=4, and 4 taken from 7 leaves 3, and the § placed at the righi

hand of it gives the answer $ 3§.

By adopting the following rule, thessame result will be ob-

tained. R
»

RuLk. — Sultract the numerator from the denominator of the figc-
lion, and under the remainder write the denominator, and carry onc to
the whole number of the subtrahend to l,)% subtracted from the minyend.

OPERATION, .

2 3, 4. 5. [ 7.
2 16 671 385 16 18
54 o ey oy 1
2F 11} 6108 36838 1643 16}
8, 9. 10. 11. 12. 13.
19 27 169 711 46 81
183 8 913 8043 15§ 494

If it be required to subtract one mixed number from another
mixed numbcr, the following method may be*dopted. *

14. From 8% take 44. Ans. 3%32.
operATION.  In this question, we multiply the 3’and the 7, the
83 — 843 numerator and the denominator of the fraction it
44 —44¢ the minuend, by 5, the denominator of the fraction

~gzz in the subtrahend, and we have & new fraction 43,
which we write at the right hand of the 8, thus,

B1%. We.then multiply the numerator and denominator of the
subtrahend by 7, the denominator of the minuend » and we have
another new fraction, %, which we place at the right hand of
the 4, thus, 488. It will now be perceived, that we have
changed the fractions 83 and 44 to other fractions of the samec
value, having a common denominator. We now subtract as in
question 1, by adding 1 (= 3§) to 4§, which makes £¢, and
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from this we subtract £%; thus, 42 — 328—=%2. We then
carry the 1 we borrowed to the 4, 1 4 4 =25, which we take
from 8, und find 3 remaining. The answer, then, is 3§%.

If the fraction in the subtrahend be less than the fraction in
the minuend, we proceed as in the followihg problem.
, 15. From 9% take 3+%. Ans. 643.
oreraTIoN. ' Having reduced the fractions to a common de-
94 —94% nominator, as in the last problem, we subgract 35,
34 =33% the numerator of the subtrahend, from 48, the nu-
T& merator of the minuend, and the remainder 13 we
write over the common denominator = } %, which
we annex to the diflergnce between 9 and 3,=26; thus, 6}3.

16. 17, 18 19. 20. 21,
Swt. Tuns. $ Ib. 0z. Miles.
,From 18§ 73¢ 674 293§ 1443 1711
Take 9§ 16}3 16§ 154 9944 915,
' ‘g}'
22, 23. - 4. 25, 26 27.
Furlongs. Rods. Tnches. Feet. Bushels. Pecks.

From 1013 165§ 7734 433 67131 17433
Take 93% 985 194F 15} 183§% 83t

1

28. From a hhd. of wine there leaked out 7% gallons ; whut

quantity remained ? Ans. 554 gal.
29. A man engaged to labor 30 days, but was absent 57,
days; how many days did he work ? Ans. 24,da.

30. From 144 pounds of sugar there were taken:at one time
17§ pounds, and‘ at another 284 pounds; what quantity re-

mains’? , . Ans. 97431b.
31. A man sclls 95 yards from a piece of cloth containing
34 yards; how many yards remain ? Ans. 24}yd.

32. The distance from Boston to Providenee is 40 miles. A.
having set out from Boston, has travelled @ of the distance ;
and B. having set out at the same time from Providence, has
gone % of the distance; how far is A, from B.?

Ans. 2814-m.

33. From 1 of a square yard take { of a yard squared.

. Ans. 2 square feet.
. . 494 33
34. What is the difference between —* and —_°- ?
97 1454
Ans. AT
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CASE IV.

To subtract one fraction from another, when both fractions
have a unit for a numerator. »

1. Take 4 from 3.

OPERATION,

7—3

The student will perceive, that this operation reduces the:
fractions to a common denominator.

RuLe. — Write the difference :)f the denominators over their product.

3]

2. Take § from , 4, 4, 3, &, $, § 5 5% from 1’0, DT T
3. Take 3 fromed, 3, 4, £, 1 3 3 435 g from g, 5, -

. Take § from }, 4, 3, }, 77 from 4, 4, &, *)"i

. T.xke 1 from &, 4, % i + from 3, 4, § ks 1

Take T from Tﬂ'i '1 l’s i‘a o) é- T HI &-

. Take & from 4; } from } ;, 4; 3 from §. s
. Take ¢% from £, 4, 4, 4, & 4, & 4, ¥s» 142

. Take {5 from 4, 4, 4, L & H 4 & 19 e

. Take -[l., from4, 4, 4, 3 & 4 b 8-

Nore. —If the hmerators of the given fraction< be n’lke, and more
than a umit, multiply the ditference of the denonunators by one of the nu-
merators for a now numerator, then multiply the denominators together
for a new denominator.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

Tall 3 4 3 - (zm;lrwrmu o
ake % from 4. —3= 4 X

3 ><— 5 = Avs.
Take 3 from £; § from §; 3 from f 3 vy from ‘{
Take 4 from 4 ; & from % 5 1 from §; #; from 4.
Tnk(,"a'} from & ; f’r from §;  from § ; ¢ from &
Take 8 from 3 i 1t from §; 5 from §; & from .
Take {_‘, from % ; 1*5 from 4; 1% from §x & from 4.
Take ; froms§; fr from $; & from &; & from §.
Take 4 from £; # from §; ¥ from % ; ¥ from §.
Take 4§ from 42; §§ from 1¢; 33 from 1§ {14 from §4.
Take 42 from 42 ; 32 from 42 ; 42 from 4% ; 3 from 42,

Norr.— The nbove questions, and those of u similar kind, may readily
be performed mentally.
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‘JASE V.

To subtract compound numbers.
‘1. From fy of a £. take £ of a £,

OPERATION.

Value of ¢ £.= 12s. 8£d. @3 common denominator
Value of § £.= 4s. 54d.

Ans. 8s. 313d.,

4
11 To perform this question
13 .we find by Case XI., Sect.
XVI.,the value of y;£. =19s.
Sﬁ-d and also of § £.—=4s.
54d.; we then find a com-
mon denominator of the fractional part, by inultiplying tofgether
their denominators, 11 X 3=2388. We then proceed as in
Case II., Sect XVIIL
#This question can be performed by first subtracting the frac-
tion §ofa &£. from vy of a £., and then reducing the remainder
by Case Xl., Sect. XVL; thus :

i £ —3& =aﬂ-£.= 0£. Bs. 3d°133qr. Ans.
2. From A of a ton take ¢ of a cwt.

. r OPERATION. - a?
cwt. qr. lb. oz

Aofatn =1 1 4 8 44
$ ofgewt.=_3 5 9 93}
" Aps. 0 126 14 1043
This question may also be performed by first reducing 4 of a
cwt. to the fraction of a ton by Case 1X., Secct. XVA., and sub-
tracting it from £ of a ton, and then reducing the 1cmumder to
its proper terms by Cage XI., Sect. XVL Thus :

, ¥ X,’n_ﬁu_glsofn ton.
#r — o5 = &% of a ton = 1qr. 261b. 140z ;10£%dr. Ans.

RuLE. — Find the value of the fractions in integers; then subtract
as in the foregomg‘rules

3. From -} of an ell English take ? ofa yard
Ans. 3qr. Ona. 2in.
4. From § of a mile take vy of a furlong.
Ans. 1fur. 5rd. 10ft. 10in.
5. From § of a degree take £ of a milc.
gns 49m. Ofur. 13rd. 11ft. in. 1¢bar.



sxct. x11.) VULGAR FRACTIONS. 121

6. From 4 of an acre takc $ of a rod.
Ans. 1R. 17p. 22yd. 2ft. 103in.
7. From ¥ of a cord take A Jf a cord.
Ans. 91ft. 1602}8in,
8. Frgm v of a hhd. of wine thzre leaked out £ of it; what
remained ? ns. 6gal. 3qt. Opt. 1Zgi.
9. From Boston to Concord,ﬁ\T. H., theg:;ista'nce is72 mfi;le&.;
having travelled 4 of this distance, how much remains ?
_ Ans. 30m 6fur. 34rd. 4ft. 8in. 13bar.
10. From % of & year take % of a weck. ’
Ans. 101da. 5h. 54m. 17}sec. -
11. From 4 of an acre take 3 of a foot.
" . Ans. 1R. 18p. 5yd. 4ft. Oin.

Secrion XIX.

MULTIPLICATION, OF VULGAR FRACTIONS.

CASE 1.
"To multiply a simple fraction by a simple fraction.

1. Multiply §.by 3. ¢
OPERATION. This process may be understood by sup-
% X 2 =24 Ans. posing a man to have found § of a dollar,
and that he gave £ of it to his wife, and that
he-wished to ascertain what part of a dollar his wife received.
If § of a dollar be divided into 5 equal purts, one of these parts
will be !5 of a dollar. And, if § of £ of a dollar be g5 of a
dollar, § of 1 will be 7 times as much, and 7 times g% dre g7.
If then, § of 3 be 5, & of 4 will be 3 times as much, and 3
times £ are £4. The wife will therefore reccive g4 of a dollar

. X i#.
RuLE. — Multiply the numerators togcther for a new numerator, and
the denominators for a new denvminator. The fracion should then oe
L]

reduced to its lowest terms.
»

. 2. Multiply # by #. . . Ans. &,
3. Multiply $ by 43. * Ans. $.
4. Multiply 4 by . , Ans. g%,
5. Multiply 5 by 43. Ans. 1%
6. Multiply 4 by 4. Ans. 34.
7. Multiply by $. Ans. $3.
8. Multiply 1§ by 3. Ans. $4.

NN
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9. Multiply 7y by 4. Ans. 3.
¢ OPERATION.

7
aXgi=7=1%

The operation of the followu;g questions may be abridged by
cancelling. b

w

10. Multiply }$ by 3% Ans. 4.

11. Multiply % by #4. Ans. §.

12. Multiply § by $§. Ans. £

13. Multiply % by 3§. Ans. &

14. Muliiply § by &. Ans. {1.

15. Muliiply &5 by 5. ) - Ans.piy
e . CASE IIL

Ao multiply a whole number by a fraction, or a fraction by
a whole number.

1. If a man earn Fofa dollar in one day, how much will he
earn in 9 days? .

OPERATION. To analyze this question, we say,

FXI=82=87} ﬁ_ns if he earn 'Lelghths of a dollar in 1

day, in9 days he wilf earn 9 times as

much, and 9 times 7 eighths are 63 eighths’== 42 — $ 7} Ans.

Rure. — Multiply the whole number by the numerator of the frac-
tion, and dividethe product by the denominator, and the quotient is the

answer requirad. RV -
2 Multiply 12'by $. , T - Ans. 84,

3. Multiply 1% by . Ans. 8 2.

4. Multiply &by 11 Ans. 4§.

5. Multiply # by 12. .- Ans. 33.

6. Multiply § by 19. Ans. 16§.

7. Multiply % by 14. - Ans. 123,

8. Multiply 13 by $. Ans. 73,

9. Multiply 16 by . Ans. 2148.
10. Multiply 11 by %. Ans. 6%.

Note. — Ifany of the fractions are_compéund, they must be reduced
to simple fractions by Case V1., Sect. XVI.

11. Multiply $ of § of 3 by 12. : Ans. 24,
OPERATION.

IXEXP=Fh=d
7 X AR = §4 = 2% Ans.
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12. Multiply # of ¢ of 3 by 100. Ans. 12}.
13. Multiply 4 of § of § by 11. Ans. '35,
14. What cost {5y of a ton of ‘hay, at $ 17 per ton?
Ans. $913.
15. What cost 5 of an acre of land, at 8 87 per acre ?
. Ans. $1643.
16. At § of a dollar per foot, what cost 7 cords of wood ?,
R “*  Aps. $35.
CASE 111 .

To multiply a mixed number by a whole number, or a whole
number by a mixed number.

1. Multiply 73 by 9. »
operaTioN.  In performing this question, we say 9 times 5
7%  eighths are 45 eighths, and 45 eighth§ are equal to
9 5. We write down the § and carry the 5w the
685  product of 9 times 7 — 68. .
Rure. — Multdply the numerator of the mized number hy the whole
number, and divide the product by the denominator of the fraction, and
as many limes as it contains the denomungtor, so many units must be
carreedto the product of the integers. If, after division, any thing
remains, let it be @ numerator and the divisor a densminator to a frac-
Lin to be affireld to the product.

2. Multiply 83 by 7. Ans. 601.
3. Multiply 93 by 8. Ans. 753.
4. Multiply 11§ by.7. » Ans. 823.
5. Multiply 154% “by 7. Ans. 108
6. Multiply 145 by 9. Ans. 1313
7. Multiply 234 by 11. ’ Any. 2573,
8. Multiply 477 by 15. Ans. 709;.
9. Multiply 372 by 18, »  Ans. 6791
10. Multiply 6784 by 24. Ans. 16291,
11

. What will 237 pounds of lead cost, at 8 cents a pound ?
5 Ans. $1.91.
12. What wil] 1513 pounds of sugar coat, at 12 cents a
pound ? Ans. 81.88}.
13. What will 298, cwt. of hay cost, at 8 1.12 per cwt. ?
, KAns. §32.943.
14. What will 9 yards of broadcloth cost, at & 8 per yard ?
Ans. $79.00.
15. What will 178 tons of potash cost, at 97 per ton ?
Ans. $1703.563.
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16. What will 3A% tons of plaster of Paris cost, at 812.75

per toni ? Ans. $40.18:5%.
17, What will 1748 dozen tandles cost, at 16 cents a dozen ?
Ans. $2.78%.
18. What will 273 pounds of bar soap cost, at 7 cents a
pound ? i Ans. 81.91%.
19. What will 297, dozen of axes cost, at $11.62 per
dozen ? ' Ans. $343.753.

20. Bought 28 bales of cotton cloth, each' bale containing
31§ yards; what will be the cost, at 16 cents per yard ?
Ans. § 140.56.

Note. — If both numberg be mixed, or either of {hem be a complex
fraction, they must first be réduced to simple ones.
21. Multiply 8% by 113.
@ OPERATION.
8 = 7¢; 11§ = 8.
I X 5t = 441 = 100§} Aus.

22. Multiply 16142 by 1945 | Aus. 313633,
23. Multiply 2 by 8§ Ans. 3%
24. Multiply 5 by 17¢%. -Ans. 1587
" 25. Multiply § by 714. & Ans. 633%.-
26. Multiply 2 of 9} by % of 17. . Ans. 783.
27. Multiply % of 7 by 1 of 87+%. Ans. 4031,
28. Multiply 7 by 3. Ans. 26},
29. Multiply 8 by §. Rt Ans. 6§.
30. Multiply 12 by . C Ans. 8%.
31. Multiply 15.by §. Ans. 84&.
32. A merchar. owns § of a ship, he sells ¢ of his share to
A. What part is that of the whole ship ? Ans. .
33. Multiply 33 by 104. Ans. 3933%.
34. Multiply g of 7} by § of 114, Ans. 49433,
85. Multiply 2 of 9 by £ of 17. Ans. 26-&.
86. Multiply $ of 87 by % of 91. Ans. 25,47,
37. Multiply*18§ by 15§. e © Ans. 29944,
38. Multiplyg £ of % by % of éi - Ans. #ffy.
39. What cost 73 barrels of flour, at $53 per barrel 2.
Ans. $39%}.

40. What cost 94 acres of land, at 8273 per acre?
Ans. $256%4%.
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41. What cost 8F bushels of apples, at $1} per bushel?
. ° ~Ans. $113,

42. Bought 117 bushels of corn, at $13 per bushel, and sold
g of it for 81§ per bushel, and the remainder at 81} per
bushel ; what is gained on the sale of the corn ? Ans. § 333,

43. What is the continued product of the following numbers :
27 873 § ., 8lf .
it ooy 21 a8 ! Ass. .

\ Section XX. .
DIVISION OF VULGAR FRACTIONS.
CASE L.

To divide a fraction by an integer or whole number.
1. How many times will § contain 8? *

OPERATION, To illustrage this question we will sup-
7 X =% Ans. pose § of an orange to be divided equally
among 8 persons. w, if we divide 4 of

1n orange into 8 equal parts, onc of these partsswill be equal
to g of a whole orange, but as there are # to be divided among
R persons, cach person will receive 5 times ¢ = &% Ans.

Rurk. — Multsply the whole number by the denominator of the frac-
tion, and wrute the product under the numerator. Or, dijde the numer-
ator of the fracteon by the whole number, if it can be done wrthout a re-
mainder, and write the quotient over the denominator,

2. Divide {4 by 18. ', Ans.gIg
3. Divide 3§ by 28. Ans. gf.
4. Divide {4 by 27. » Ans. 7l
5. Divide # by 128, Ans. 55
6. Divide 4 by 98, Ans. 145
7. Divide }4 by 19. s Ans. gt
8. Divile § by 167, v Ans. 1oz
9. Divide 4§ by 49. Ans. 1%y,
10. Divide 7 by 152 , Ans. iy
CASE 1L

To divide a whole number by a fraction.

1. How many times will 17 contain § ?
11+
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« OPERAYION. It is evident that 17 will contaic
Y X§= 22% Ans. # as many times as there are
‘ $=50 =422 fourths in 17, which are 4 X 17
=68 times. Again, if 17 contain 1 fourth 68 times, it wili
contain 3 fourths as many times as 68 will. contain 3 =%22§
Ans. '
Rure. — Mulhply the whole number by the denominator of the frac-

tion,’ and dsvide the product by the numerator. :
2. Divide 18'by . Ans. 282.
3. Divide 28 by 45. Ans. 414,
4. Divide 27 by 1., . Ans. 4&
5. Divide 128 by 4. Ans. 960.
6. Divid= 98.by {4. o . Ans. 1514.
o Divide 19 by 1%. ..’ Ans. 314
8. Divide 167 by $§. * | .Ans. 200%.
9. Divide 49 by 1§. Ans. 8813
10. Divide 15 by %, Ans. 225.
° CASE I

To divide a mixed mumber by an integer or whole number.

1. Divide 273 by 6.

OPERATION, We divide 27 by 6, and find that 1t is
6)273 contained 4 times, which we write under

"4}§ = 43 Ans. the 27, and we have 3 remaining, which

we multiply by 5, the denominator of the

fraction, and to the product we add the numerator 3, and the
amount, is 18. This we write over the product of 6, th: di-
visor, multiplied by the denominator, 5, =6 X 5=30. We
then reduce the fraction. .

RuLe. — Divide the intcgers as in whole numbers, and §f any thing
remains multiply it by the denominator of the fraction, and to the proo
uct add the numerator of the fraction, and write it over the product of
the divisor, multiplied by the denominator.

.

2.. Divide 29§ by 9. Ans. 378.
8. Divide 143 by 7. ' Ans. 244
4."Diyide 133 by 8. : Ans. 147
5. Dixﬁde 143 by 6. Ans, 255
6. Divide § 373 hmong 9 men. Ans. $4}3.
7. Divide 8 964 among 11 persons. Ans. 8 8%%

8. What is } of 167fy cwt. of iron ? Ans. 2033 cwt,
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9. Divide § of a prize, valued at § 1723, equally hetween
12 seamen. § 125.63}3.

10. What will a barrel of ﬂour cost, if 1Y barrels can be
purchased for $ 1078’2 Ans. 8 5.654.

11. If 15 pounds of raisins can be obtained for § 3¢, what
will 1 pound cost ? Ans. $0.2134.

12. 1f 12 quarts of wine cost $3.75%, wl;at will a qdart
cost ? Ans. $0.315.

13. If $19 wxll buy 37533 acres of land, hows much can
be bought for $1? Ans, 19%3% acres.

CASE IV.

[ ]
To divide one fraction by another, whether the fractions be
mm})le, compound, mixed, or complex.’ "
Divide # by 3. Ans. ™.
OPERATION. To understand the ratignale of
$ X § =33 — 13} Ans. this process, we find the two factors
of §, which arc § and §; 2 mulii-
plied by 4 make §, as is evident from a preceding rule. We
now divide $ by #, which by Case I. of this secuon will 'be 4
X 3= . Aguin, we wish to divide £ by % 1t is evident
that 4 will contain } cight times.as often as it will a unit, and
it contains an unit A times, therefore it contains } eight times
Fr=2 X A =383=14} Ans. It will be perceived, that m
- performing this question the numerator of the dividend has been
multiplied by the denominator of the divisor, and the denom-
inator of the dividend by the numerator of the divisor.

Ruwe. — Invert the divisor, and procced as in m;dtlphcatmn If, how-
cver, there be mired numbers tn the question, they must first be reduced (o
improper fractions, and compound and compler fragtions must be re-
duced to stmple fractions.

2. Divide # by §. Ans. 34.
OPERATION.
$ X $=#% Ans.
3. Divide 124 by 9%. e Ans. 1344.
*OPERATION.

12% = 88; 93 = 47,
82X gy = 448 = 1434 Ans.
4. Divide % of A by $ of . Ans. 148
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OPERATION.
EX A=t XE=7
#5 X 42 = 333 = 156 Ans.
5. Divide £ of 73 by % of 11 4. * % * Ans. §43.
¢  OPERATION.

‘Bof =3 X ¥ =13=4%,
pof L1 =4 X ARe = 390 = 190
3 X 7y = 343 Ans.

T
6. Divide by L4 Ans. 6J 00
11 4
(3 _7? & OPERATION.
¢ RS =vx&=ili=t
¢ ¥ _ '?

==X 5= = r.
. Tos X Hr="%"" = 61{3 Ans.
7. Divide §, of 91 by , of 87. Ans. §§49.
OPERATION.
§X 5 =344 X R0
284 X iy =481 Ans.

8. Divide {5 by §. X § =y%=2=%4 Ans.
9. Divide }4 by i o X §=i ﬁns. 18.
10. Dwide § by &, Ans. 17;.
11. Divide § by’ §. Ans. {3.
12. Divide } by ;. Ans. 1{48;.
13. Divide % by 4. Ans. £8%.
14. Divide 1§ by k. Ans. 114.
15. Divide & by 73. Ans. Af.
16. Ihvide & by 164. Ans, A8
17. Dwide 113 by 4. Ans. 20.
18. Ihvide 214 by 18%. Ans. 1}43.
19. Dvido 173 by 2843%. . Ans, §348.
20. Divide 1611-1, by 143. Ans. 1114%+.
21. Divide vy of ¢ by 3 of . Ans. 14
22 Dlvndeg of 7,3‘t by v of 173, Ans. 328

23. Dvide & of 15 by 5 of 22. Ans
24. Bought ¢ of a coal-mme for $ 3675, and havmg sold
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§ of my share, 1 gave £ of the remainder to a charitable society,
and divided the residue among 7, poor persons; what waus the
shar ff each ? Ans’ & 50 for emﬁ')fmor person.
Of an estatc valued at $ 5000, the widéw receives 4, the
oldest son £ of remainder ; the residue is equally divided
among 7 daug'hﬁ;! ; what is the share of each daughter ?
" Ans 815835~

“Secrion XXI.

QUESTIONS TO BE PERFORMED BY ANALYSIS.

1. If  of a bushel of corn cost 63 cents, what coft a bushel ?
what cost 15 bushels ? Ans. 81080.

Tllustration. If 7 eighths of a bushel cost 63 cents, 1 eighth
will cost 1 seventh of 63 cents =9 cents; and 8 eiglths will
cost 8 times 9 cents = 72 cents, and 15 bushels will cost 15

times 72 cents = $10.80. P

2. If 471t of pepper cost $ 2.15, what cost one pound ? what
cost 30Ib. ? » Ans. $13.50.

Nlustration. In 47lb. there are 42lb. Then, if 43 ninths 1b.
cost $2.15, 1 ninth will cost 1 forty-third of $2.15 = $ 0.05,
and 9 ninths or 1lb. will cost 9 times § 0.05 = $ 0.45, and 30ib.

will cost 30 times § 0.45 = $13.50. .

3. When $1728 are paid for 304% tons of iron, what cost 1
ton ? what cast 73 tons? v Ans. 8432

4. When 8432 are paid for 74 tons of 1von, what quantity
should be received for $1728 ? Ans.

5. For 74§ tons of iron there were paid $432; what sum will
it require to pay for 304 tous? Ans.

6. For 304 tons of iron $1728 were paid; what quantity
should be received for $ 432 ? » Ans.

7. Gave 7% bushels of rye for a barrel of fldur; how much
rye will it then requ1re to purchase 6§ barrels of flour ?
Ans. 493¢ bushels.
8. Divide $1728 among .17 boys and 15 girls, and give each
boy 1 as much as a girl ; what sum does each recejve ?
Ans. each girl $ 665¢; each boy § 42%3.
9. If  of a ton of hay cost $14.49, what cost 43 At:.ns ?
S,
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10. 1f 43 tons of hay cost $ 82.503, what part of a ton will

$14.49 buy Ans.
1L If $l4i‘9 ‘will buy  of a ton of hay, how much hay can
be obtained for #82.50% ? Ans.

12. When $ 82.503 are paid for 43 tons of_ha what will be
the cost of § of a ton ? *Ans

- 18. When 14 tens of copperas are sold for § 500, what is the
value of 1 ton " what is the value of 943 t ',‘5 Ans

14. When 91} tons of copperas are sold 333.331, what
is the vatue of 14F tons? Ans.

15. Gave & 333.334 for 91} tons of’bopperas what quantity

of copperas should be recewed for $ 500 ? Ans.

16. For 14} tons ofi copperas § 500 were paid; how much
might be purchased for $ 333.334 ? Ans.

17 Purdnased 97 gallons of molasses for $31.32; what
co$."1 gallon ? what cost 763§ gallons ? Ans,

18. bold 7633 gallons of molasses for $244.36; what should
[ receive for 97§ gallons ? Ans

19. If $244.36 will buy 763§ gallons of molasses, what quan-
tity can be obtained for $31.32 7 Ans.

20. Gave 1975lb. of flax for 40 barrels of flour; how many
pounds were, given for 1 barrel ? how many pounds would it
require to buy 144 barrels ? Ans. 71101b.

21. If 17 bushels of rye cost $15.75, what cost 1 bushel ?
what cost 9} bushels ? Ans. $8.5687.

22, 19 barrels of flour cost $ 504, what cost 1 barrel ? what
cost 872 barrels ? Ans. $492.8.,

23. 1f 13 boarders consume a barrel of pork in 78 days, how
long would it last, if 7 more boarders were added to their num-
ber ? Ans. 507, days.

241, If a man by laboring 10 hours a day can, in 9 da)s per-
form a certaiz piece of work, how many days would it require
to do the same work, were he to labor 15 hours a day ?

25. If a man, by laboring 15 hours a day, in 6 days can'per-
form a certain pizce of work, how many days would it require
10 do the same work by laboring 10 hours a day ? Ans.

26. If a man, by luboring 10 hours a day, ean in 9 days per-
forin a certajn piece of work, how ‘many hours must he labor
:ach day to perform the same work in 6 duys?  Ans.

27. Syld 17-# bushels of corn for § 53 ; what was reccived
for 1 bushel ? wlmt should I have charged for 9‘73 bushels ?

Ans. $ 30308,

28. Bought 92 tons of hay at $19F per ton; for what must

it be sold per cwt. 1o gain 87 on my bargain ? Ans. 81y idq.
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29. It 1 sell hay at $1% per cwt., what should .I give for 93
tons, that 1 may make $7 on mysbargain ? Ans. $ 329,

30. Ilow many bushels of corg at $0.75 perabgshel will it
require to purchase 47y bushels of wheat atﬁg} per bushel ¢

. o Ans. 1688;bu.

31. If 15 cqgds of wood cost $ 57, what cost 1 cord Pswhat
cost 19 cord$ o Ans,

32. If 19F éordsof wood cost 8 76,77, how n;a.nKnéo}ds may
be obtained for, 8,874 ? s.

33. At 74 shillings per yard, what cost 47} yafds?

Ans. 17£. 5s. 62d.

84. When 172£. 15s. 02d. are paid for 474 yards of broad-
cloth, what is the yalue of 1 yard ? Ans. 3£. 12s. 11328d.

35. If 1lb. of sugar cost v of a dollar, what is the value of
43§1b. ? + Ans. $23.61 7,

36. If 17§1b. of sugar cost $ 2, what cost 501b."?

Ans. $7.581 5

37. Bought 873 yards of broadcloth for $ 612 ; what was the
value of 14%; yards? Ans. $102.90.

88, If § of an acre of land cost $ 43.75, what cust 10 acres ?

39. When $500 are paid for 10racres of land, how much
might be obtained for $43.75? . Ans.

40. 1f 9 hogsheads of sugar cost $71.87, what cost 4 of a
hogshcad ? Ans.

41, Puid 8 4.56% for 4 of a hogshead of sugar; what ought
to be given for 9 hogsheads ? Ans.

42. If 19 men can grade a certain road in 111 days, how
long would it require 47 men to perform the saine*labor ?

43. When 47 men can grade a certain road in 4443 days,
how long would it require 19 men to perforrg the same [abor ?

44. If #; of u ton of hay cost & 9.20, what<cost 17 tons ?

45, When $430.10 are paid for 17 tons of hay, what cost
frofaton? R Ans?

46. If 75 of a tub of butter cost $7.15, what cost 7 tubs ?

47. When $114.40 are paid for 7 tubs of butter, what cost
fg of a tub? . Ans.

48. If a man can mow a fieldof 7} acres in 8} days, when
they are 114 hours lopg, how many days will it require to
perform the same labor, when the days are 10 hours long ?

. Ans. 9% days.

49. If 4 yards of cloth cost $19, what cost 25 yards ?

Y Ans. 8118.75.

50. When $87.25 is paid dr 15 barrels of flour, what cost
100 barrels ? o Ans. 8581.663.
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51. Gave $81.75 for 20 cords of wood ; required the price
of 70 cords at the same rate. Ans. $286.124.

52. John Smith gave Thomas Ayer #19.75 for 2 dozen of
hats ; what then should Smith give for 1945 dozen ? i
, ~ Ans. $193.38}4.

532 If Scwt. of potash cost $47.25, what myst be paid for

118, cwta v Ans, $179.81}.
54. I cagks of lime cost $50, what i the value of 5
casks ? ) £ Ans. $5.3145.

55. Peter Quimby bought of Silas Noyes 19%ons of hay, for
which he paid § 300 ; what then was the cost of 13§ tons ?
: Ans. 8209.77 8%,
56. If a staff 4 feet long cast a shadow 6 feet, what is the
height of that steeple wHose shadow is 180 feet ?
‘ Ans. 120 feet.
57. If 8 then eat a barrel of flour in 20 days, how long would
it 14312 men ? Ans. 13} days.
58. If 23 men build 272 rods of wall, which is 53 feet high,
in 5 days, by laboring 10 hours each day, required the number
of days it will take 46 men to perform the same labor by work-
ing 8 hours each day ? ' Ans. 3} days.
59. Henry Smith can reap & field in 10 days, by laboring 8
hours a day. ..His, wife, Surah, the same field in 9 days, by
laboring 12 hours a day. How long would it take both to reap
the field, provided they labored 8 hours a day ?
Ans. 53§ days.
60. If 15 tons Tewt. 2qr. 18lb. of cotton cost $2067.48,
what cost 1lbs ? what lewt. ? what cost 1 ton? what 78 tons ?
Ans. $10483.20.
61. If it cost $9F to carry 17cwt. 3qr. 73lb. of sugar 87
miles, how far may it be carried for $73.87 ?
Ans. 650588 miles.
62. Bought & bale of cloth for $963 ; I dispose of it for § of
the cost, and by so doing I lose $2 on a yard; rcquired the
number of yards in the bale ? Ans. 18485yd.
63. Bought a herse and chaige for § 250, and I paid for the
harness yIr of what J paid for the horse. The chaise cost }3
the value of the horse. What was the price of each?
Ans. Horse, $ 13038 ; chaise, 11933 ; harness, $ 83514.
64. At } of a dollur a peck, how many bushels can be ob-
tained for $17§ ? an 304% bushels.
65. If it require 23 bushels of wheat to sow 1 acre, how
many acres will 174 bushels sow ? Ans. 74; acres.
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66. If 174 bushels of wheat sow 744 acres, how many bush-
els will it require to sow 1 acre? Ans. 2} bushels.
67. John Jones sold his horse for $ 176.18. He received in
part pay 47% bushels of rye at $1.37} per bushel; ‘and for the
remainder he received wheat at $23 per bushel. Required the
quantity of wheat. ¢, - Ak, 458827 bushels.
68. Sold appleg @t } of a dollar a bushel. Whag did I re-
ceive for 81 bysbighs ? Ans. $1.174.
69. Sold 18§ bushels of rye for $21.47. What was received
for 1 bushel ? ‘What for 74 bushels? Ans. 8 9:1954;.
70. Gave 17£. 8s. 11d. for 9% tons of coanl. What cost
1tgn? what cost 194 tons? Ans. 36£. 16s. 5}3}d.
1. How many.garments can be mgde of 7564 yards of
cloth, if each garment requires 73} yards?
* Ans. 100 garments.
72. If 184 cords of wood cost $ 90.00, what cost 1.agd ?
what cost 171§ cords? Ans. $830.5032.
73. If a man travel 147 & miles in 364 hours, how far will
he travel in 1 hour? how far in 97} hours? Ans. 39233§8m.
74. 1f a man travel 500 miles in 97§ hours, how fur will he

travel in 327 hours ? Ans. 1668 milcs.
75. If a horse eat 193 bushels of oats in 873 days, how
many will 7 horses eat in 60 days ? Aas. 58} bushels.

MISCELLANEOUS QUESTIONS.

1. How far will a man walk in 174% hours, provided he
goes at the rate of 4% miles an hour ?

Auns. 82m. 4fyy. 8rd. 1ft. din.

2. How much land is there in a field which is 29 rods
square ? Ans. 5A. 1R. 32p. 141ft. 1094§3in.

3. How much wood in & pile which is 17§ feet long, 74
feet high, and 42 feet wide ? Ans. 4cd. 661911

4. What is the valuc of 18% barrels of flour, at $ 64 a bar-
rel ? *  Amns. $131.158.

5. What is the value of 3764} acres of land, at $ 75§ per
acre ? Ans. 8 28387.06}.

6. What cost 174% Quintals of fish, at $4.75 per quintal ?
, Ans. $ 815584

"7. What cost 1670 pounds of coffee, at 12} cents per
pound ? Ans. $212.9913.

N 12
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8. What cost 284 tons of Lackawana coal,at $112 a ton ¢
% Ans. § 333, 273,
9 Bought 37&1} hogsheads of molusses, at $ 17.624 a hhd. ;
what was the whole cost ? Ans. $655.205%.
10. What cost § of a cord of wood, at 8 5.75 a cord ?
+%  Ans. $5.03L.

I6ng, and 384 ods wide ? Ans. SEAL
12. Bought 15 loads of wood, each confafiify

- 113 feet, cord
measure.- | divide it equally between 9 perSons; what does

each receive ? Ans. 1941
13. If the transportation®of 18§ tons of iron cost § 48.15¢,
what is it per ton ? . Auns. $2.62,4;.
14. If a hhd. of wufe cost $ 98, what is the price of one
gullon 2 Ans. $1.56418.
Jf D busheis of wheat cost $83, what will a bushel be
wor'th ? Ans. § 1.643.
16.,What will 11 hogsheads and 174 gallons of wine cost,
at 192 cents a gallon ? Ans. § 140.323.
17. How many bottles, each containing 1} pints, arc suffi-
cient for bottling a hhd. of cider ? Ans. 288,

18. I have a shed which is 1845 fcet long, 10+% fect wide,
and 7}3 feetvhigh; how many cords of wood will it contain :
Ans. lled. 12483841,
19. What will 67 pounds of tca cost, at 65¢ cents pel Ib. ?
Ans. $4.5 Ot
20. How many cubic feet docs a box contain, that is 85
feet long, 57y feet wide, and 3 feet high ? Ans. 146 2ft.
21. How many feet of boards will it take to cover a side
of a heuse which ¢ .‘s 46+ fect long and 171 feet high ?
Ans. 8127 f1.
22. Required the number of square feet on the surface of 7
boxes, each df which is 53 feet-long, 2% foet high, and 3,
feet wide 3 required also the number of cubic fect tluy woulil
oceupy. Ans. 52733ft. ; 28Bv33§ cubic feet.
23. A certain®room is 12 fect long, 113 feet wide, and 71
feet high ; how much will it cost to plastcf it, at 23 cents per
square oot ? Ans. $ 13, 4R,
24. A mar has a garden that is 14§ rods long, and 104 rods
wide ; he wishes to have a ditch dug around it, that shall he
3 feet wide and 43} feet deep; what will be the expense, if he
gives 2 cents per cubic foot ? Auns. $ 223.761.
25. How many bushels of grain wil' a hox contain which is
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14y fect long, 512 feet deep, ﬂd 4} feet wide, there being
21502 cubic inches in a bushel ? Ans. 294342%bu.

26. Which will contain the ndst, and by how much, a box
that is 10 feet long, 8 feet wide, and 6 feet deep, or a cubical
one, whose each side measures 8 fcet # s

Ans. The last contains 32 cubic fcet the most.

27. Divide § 11124 equally among 129 men.  Ans. $ 8§,

28. Bought 6fbarrels of flour, at $ 743 per tarrel ; what was
the amount of ‘fhe whole ? Ans. 85381

29. What cost 8% acres of land, at $422 per acre’?

Ans. $369.20.

30. How shall four 3’s be arranged, that their value shall be
nothing ?

31. I have a room 20 feet long, f5 feet wide, and 8} feet
high. This room contains 4 windows, ¢uch of which is 54 feet
in height and 3} feet in width. There are two doei== feet
high and 8 feet wide. The mop-boards are £ of a foot wide.
A mason has agreed to plaster this room at 6} cents pe»square
yard ; a painter is to lay on the paper at 9" cents per square
yard; the paper which I wish to have laid on is 2§ feet wide,
for which | pay 5 cents per yard. What is the amount of my
bill for plastering, for papering, and for paper ?

Ans. For plastering, $5.1122 ; for papering, 3 4.37 ; for pa-
per, $.2.80%. '

“

Section XXIL
DECIMAL FRAC TIQN S. .

A Decrmar FracTioN is a fmétion whose denominator is a
unit with as many ciphers#mnexed as there are places in the
numerator. Thus, £, 1, Yo', &e.

The denominator being in all cases formed in this obvious
manncr, there is no necessity of expressing it, and thercfore it
is not written ; but a point is plced before the first figure of
the numcrator, to indicate that the figure or figures on the
.right of the point denote a decimal, and not a Whole number.
Thus, for % we write .5, for Y4y, .15, &c. This point is
called the separatriz.

Ciphers annexed to the right hand of decimals do not in-
crease their value ; for .4, and .40, and .400 are decimals having
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the same value, each being equal to 4; or £; but when ciphers
are placed on the left band™of a dccimal, they decrease the
value in a tenfold proportiof. Thus, .4 is 4, or four tenths
but .04 is 145, or four hundredths ; and .004 is v, or four
thousandths. The figure next the separatrix is reckoned so
many tenths; the next at the right, so many hundredths ; the
third is so many thousandths ; and so on, as'may be seen by
the following * v

P

TABLE.

g )
g £.
2 -3 ¢ ‘e B
e 5 2 o
= B - 0
= 2 JE:
” 2= ] g o
e B2 £ 85 5
2 2% g 8 i 2 3£ 2 %
§ 5 g 8338 4 a<< 885 3
E55 2 5858 E 285 5L
SR BIEeEDHEESEREDE
76 54 3 2 1.2 3405 6 7

o €
From this table it is evident, that in decimals, as well as in
whole numbers, each figure takes its value by its distance from
the place of units. N

Nore. — If there be one figure in the decimal, it is so many tenths;
if there be two figures, they express so many hundredths; if there be
threc figures, they are so many thousandths, &.c.

-« ©
NUMERATION OF DECIMAL FRACTIONS.
Let‘the pupil write the following numbers.

. Thrce hundred twenty-five, and seven tenths.
. Four hundyed sixty-five, and fourteen hundredths.
. Ninety-three, and seven hundredths.
T'wgnty-four, and nine millionths,
. Two hyndred twenty-one, and nine hundred thousandths.
. Forty-nine thousand, and forty-nine thousandths. .
. Seventy-nine million two thousand, and one hundred five
thousandths.

8. Sixty-ninc thousand fifteen, and fifteen hundred thou-
sandths.

9. Eighty thousand, and eighty-three ten thousandths.

Y- Y YN Cp
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10. Nine jbillion nineteen thousand ninéteen, and nineteen
hundredths. , '

11. Twenty-seven, and nine hundrcd twenty-seven thou-
sandths.

12. Fogty-nine trillion, and one trillionth.

13, Twenty-one, and one ten thousandth.

14. Eiginy-seven thousand, and eichty-scven millionths.  °

15. Ninety-nine- thousand ninety-ninc, and mne” thousand
nine billionths. .

16. Scventeen, and one hundred seventeen ten thousandths.

17. Thirty-three, and thirty-three hundredths.

18, Fortysseven thousand, ond twenty-nine tert millionths.

19. Fifteen, and 'four thousand seven dundred thousandths.

20. Eleven thousand, and cleven hundredths.

21. Seventeen, and eighty-onc quatrillionths.

22. Nine, and fifty-seven trillionths. , -

23. Sixty-nine thousand, and three hundred forty-nine thou-
sundths. ”

Let the following numbers be written in words.
27.86 86.0007 1.000007 16.300000007

48.07 5.6001 5.101016 1.315,
15716  34.1063 6.716678 4.0000001
161.3 15.0016 1.631 10.10101

87.006 16.1004 3.760701 1.000327

Secrion XXIIIL R R
ADDITION OF DECIMALS.

1. Add 23.61 and 161.5 and 2.6789 and 61.111 and 27.0076
and 116.71 and 6151.7671 together,

OPERATION. [
23.61 » In this question, it will e perccived
161.5 that tenths are written under tenths,
2.6789 huftdredths under hundredthg, &c.; and
61.111 that the operation of addition is per-
27.0076 formed as in addition of whole num-
116.71 bers,
6151.7671

6544.3846
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Rure. — Write the numbers. under each other accoriin ta lhezr
value, add as in whole numbers, and point off from the rig
many places for decimals as there are in that number which coruams
the greatest number of decimals.

2. Add together the following numbers : 81. 61356#6716.31.
413.1678956, 35.14671, 3.1671, 314.6.- Ans. 7564.0052656.

3. What is*the sum of the followmg numbers : 1121.6116,
61.87, 46.67, 165.13, 676.167895 ? Anb. 2071.449495.

4. Ada 7.61, 637.1, 6516.14, 67.1234, 6.1234, together.

Ans, 7234.0968.

5. Add 21.G11, 6888.32, 3.6167, together.

Ans. 6913.5477.

6. Add seventy- three and twenty-nine hundredths, eighty-
seven and forty-seven ‘thousandths, threc thousand and five and
one~':adred six ten thousandths, twenty-eight and three hun-
dredths, twenty-nine thousand and five thdusandths, together.

Ans. 32193.3826.

7. Add two hundred nine thousand and forty-six millionths,
ninety-eight thousand two hundred seven and fifteen ten thou-
sandths, fifteen and eight hundredths, and forty-nine ten thou-
sandths, together. Ans. 307222.086446.

8. Whut is the sum of twenty-three million ten, one thou-
sand and five hundred thousandths, twenty-seven and nineteen
millionths, seven and five tenths ¢ Ans. 23001044.500069.

9. Add the following numbers : fifty-nine and fifty-nine
thousandths. twenty-five thousand and iwenty-five ten thou-
sandths, five and five mllhontha, two hundred five and five
hundrec ns. Ans, 25269.111505.

10 What is the sum of the following numbers: twenty-five
and seven millionths, one hundred forty-five and six hundred
forty-three thousandths, one hundred seventy-five and eighty-
nine hundredths, seventeen and three hundred forty-eight hun.
dred thousa.ndths? Ans. 363.536487.

' Secrion XXV,

SUBTRACTION OF DECIMALS.

RuLe. — Let the numbers be 8o written, that the separatriz of the
subtrahend be directly under that of the minuend, subtract as in whole
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numbers, and nto_ﬂ"asmanyplamfardeamk utherem jn that
number whach c,::dmn: the greatest nupmber of decimals !

OPERATIONS.
2, 3. ¢
61884 39.3 5. 61 -
9.182 1.6789 1.678 1.99999
52.7814 37.6211 3322 ' 4.10001
5. From 41.7 take 21.9767. Ans. 19.7233.
6. From 29.167 take 19.66711. Ans. 9.49989.
. From 91.61 take 2.6671. Ans. 88.9429.
8. From 96.71 take 96.709. 9 Ans. .001
9. Take twenty-seven ar ' twenty-gight thousandths from
ninety-scven and seven tenths. . 70.672.

10. Take one hundred fifteen and seven hun red’ul?‘“.‘rom

three hundred fiftecn and twenty-seven ten thousandths.
Ans, 199.9327.

11. From twenty-nine million four thousand and five take
twenty-nine thousand and three hundred forty-nine thousand

two hundred, and tw enty-four hundred thousandths.
Ans. 28625804.99976.

12. From one million take one millionth.

Ans, 999999.999999.

Srerion XXV.
MULTIPLICATION OF DECIMALS.

L]
EXAMPLES. OPERATIONS. VULG. FRAC. DECIMALS.

1. Multiply % by & &Xd& = % = .18
2. Multiply ¥5 by +%. ﬁ,-xﬁ, = 4% = .56
3. Multiply %5 by &% ﬁ,-Y = S = 81
4. Multiply v5 by 750 EXve = H = 49
5. Multiply v85 by & 18oXd = 18és,= .036
6. Multiply 1§39 hy o » 8o X1rds = Tobos = 0008

7. Multiply yd55 bY v8o- ToosX1hs = *nrﬂ'mr‘_ 00063
8. Multply Y by . Tl X A=A — 335284
9. Multiply %% by 32. Sfhixid = ANE =214
10. Multiply. r}v by 46. FyxA: =< 8§ = AN



140 DECIMAL FRACTIONS. [sEcT. xxV.

11. Multiply 76.81 by 3.2. 12. Multiply .1234 by .0046.
L

OPERATION. . OPERATION.
76.81 1234
- 32 0046
15362 7404
, 23043 4936
2457792 100056764

Rure. — Multiply as in whole numbers, and point off us many
ures for decimals in the product as there are ﬂmakﬂ;n the mulhpi
cand and multiplier ; but, 1f there should not be so many ﬁs"ure: an the
product as there are decimals 1n. the multiplicand and multiplier, supply
the defect by prefizing ciphdks. See Ezample 12th.

18, Multiply 61.76 by .0071. Ans. .438496.
14, Multifty .0716 by 1.326.»  ° Ans. .0949416.
15. Multiply .61001 by .061." Ans. .03721061.
16. Multiply 71.61 by 365. Ans. 26137.65.
17. Multiply .1234 by 1234. Ans. 152.2756.
«18. Multiply 6.711 by 6543. Ans. 43910.073.
19, Multiply .0009 by .0009. Ans. .00000081.

20. Multlply forty-mne thousand by forty-nine thousdhdths.
Ans. 2401.

21. What is the ~product of one thousand and twenty-five,

multiplied by three hundred and twenty-seven ten thousandths?
Ans. 33.5175.

22. What is the product of seventy-eight million two hun-

dred five thousand and two, multiplied by fifty-three hun-

dredths ? Ans. 41448651.06.
23. Multiply onerhundred and fifty-three thousandths by one
hundred twenty-nine millionths. Ans. .000019737,
24. What is the product of fifteen thousand, multiplied by
fifieen thousandths ? © Ans. 225.
25. What will 26.7 yards of cloth cost, at $ 5.75 a yard ?
Ans. 8153.52,5.

26. What w‘l], 14.75 bushls of wheat cost, at $1.25 a bushel ?
Ans. $18.43,75.
27. What will 375.6 pounds of sugar cost, at $0.125 per

pound? ! Ans. § 46.95.
28, What will 26.58 cords of wood cost, at $5.62
cord ? Ans. $149.51,23.

29. What will 28.75 tons of pptash cost, at $125. 78 per
ton ? : Ans. $3616.17,5.

"
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30. What wil 369 gallons of molasses cost, at $0.375 a

gallon ? Ans. $138.37 9.
31. What will 97.48cwt. of hay'cost, at $1.125 per cwt. ?
Ans. $109.66,5.
w will 63.5 bushels of corn be worth, at $0. 78 per
bushel ? Ans, $49.53.
“ ' " .
, Ssc-'nom XXVI1.
“  DIVISION OF DECINALS.
EXAMPLES. OPERATIONS. TULG. FRAC. DECIMALS.
1. Divide & by fr Toxi = B=4"=-4
2. Divide % by ;. 155-)(1'5’- = Hy=H = 5
3. Divide 5 by % X4 = §§8=+% = .9
4. Divide $§ by 4. $x} = $4=4 = 12
5. Divide iy by Yo Afox e =$H8 = 8§ = 6.
6. Divide y§5 by yobo. 18uXi%20=4t =g = 10.
7. Divide 1728 by 1.2. 8. Divide 1588 by 13-
OPERATION BY DECIMALS. OPERATION BY VULGAR FRACTIONS.
12)L798(144 Ans.  HESXHI=HBR=HI=HH=18h
[Ans.
52 .
48
48 . g
18

RuLe. — Divide as in whole numbers, and point off \as many decr-
mals sn the quotient as the number of decimals in the dividend exceed
those of the divisor; but i {;‘h number of those in the divisor exceed that
of the dividend, supply t ‘onnezing ciphers to the dividend.
And if the number of decimals in the quotient and alvisor together are
not equal to the number in the dmdmd .mpply the deféct by prefizing
ciphers to the quotient.

~

9. Divide 780.516 by 9. Ans. 3212.
10. Divide 7.25406 by 9.57. Ans. .758.
11. Divide .21318 by .38, Ans. .

12. Divide 7.2091365 by .5201. Ans. 13. 861+

13. Divide 56. 8554756 bv 0759, Ans, 749 084.
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lg. .Divide 30614.4 by .9567. Ans. 32000.
15. Divide .306144 by 9567. Ans. .000032.
18. Divide four thousand’three hundred twenty-two and four
thousand five hundred scventy-threc ten, thousandths by eight
thousand and nine thgusandths. Ansga03-.
17. Divide thirty-six and six thousand nine hug¥fed forty-
seven ten thousandths.by five hundred and eighty-nine.
.

. Abs. .0623.
18. Divide three hundred twenty-three thousand scven hun-
dred sixty-five by five millionths. Ans. 64753000000.

19. Divide 119109094.835 by 38123.45.  Ans. 3124.3.
20. Divide 1191090.94835 by 3812345. A.z .
21. Divide 119109Q9483.5 by 38.12345.  An
. 22. Divide 11.9109094835 by 381234.5.  Aus.
23. Divide 1191.09094835 by 3.812345.  Ans.
4-Divide 11910909483, 5¢by 3812345,  Ans.
25. Divide 1.19109094835"by 3.812345.  Ans.
26: Divide .119109094835 by .3812345.  -Ans.

(A Secrion XXVIL

REDUCTION OF DECIMALS.
CASE L

To reduce a vulgar fraction to its decimal.
1. Reduce § to its decimal.
oreraTiON. . That the decimal .375 is equal to § may be
8)3.000 shown by writing it in a vulgar fraction and re
375 Ans.  ducing it; thus, %l = Ffe = 4§ = § Ans.

Rure. — Divide the numeratog:by the '%on.u'nato'r,' annezing one or
m::d ciphers®to the numerator, and the quotient will be the decimal re-

, .
Norz. —1It is not usually necespary that decimals should be carried to
more than six- places.

2. Reduce § to a decimal. Ans. ‘:625.
3. Reduce # to a decimal. | Ans. .b.

4. Reduce %, £, &, 13, 1% 2% ana } to decimals.
Ans. 666, 75, 833+, -916664-, .1875, .04, .125.
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5. Reduce v, i o7 o315 i1, and yolyp 1o decimals.
Ans. 05889, .07407-, .1351, .00696-4-;.072078-,
0008103+ > .
CASE 1. B

"™Po reduce denominato numbers to decimals.
1. Reduce 15s. 94d. to the decimal of a £. Ans. 790620,

OPERATION. The 8 farthings arc £ of a penny, and
4| 8.00 these reduced to a decimal are «75 of a
12{. 9.75000 penny, which we annex to the pence, and
20/15.8125Q, = proceed in the same manner with the other

.79062%'Ans. terms. .

RuLe. — Write the given numlers perpendicularly under cach other
Sfor dwidends, procecding orderly [/'rom the least to the greatest ; opposite
to each dividend, on the Inft hand, place such a number for a divisor, as
will bring it to the next superior denomination,-and draw a line betwern
them. Begin at the highest, and write the quotient of each divisivn, as
decimal parts, on the right of the dividend next below it, and so on, il
they arc all divided ; and the'last quotient will be the decimal required

2. Reduce 9s. to the fraction of a pound. Ans. 45.
3. Reduce 15cwt. 3qr. 14lb. to the decimal}, of  ton.

. Ans. .79375.
4. Reduce 2qr. 211b. 8oz. 12dr. to the decimal of a cwt.

Ans. .6923828125.

5. Reduce 1qr. 3na. to the decimal of a yard.

. Ans. 437,
6. Reduce 5fur. 35rd. 2yd. 2ft. 9in. to the decimal of a mile.

. Ans,.78603219}-.
7. Reduce 3gal. 2qt. 1pt. of wine to,the decimul of a hogs-
head. " Ans. .05753964

8. Reduce Ipt. to the decimal of a bushel. Ans. 015625
9. Reduce 2R. 16p. to the decimal of an acre.  Ans..6.

CASETIL .

y Ed
To find the decirhal of any number of shillings, pence, and
farthings, by inspection. « - .
RuLe. — Write h}{/‘ the great:st even mumber of shillings for the first
decimal figute, and if the rmmbc:'z shillinas be odd, annex to the deci-
mal the figure 5. Then write underneath the number of h[arthings con-
tained in the given pence and farthings, sctting the lefi-hand figure m
the sccond place, if therc be more than one figure, and the single figure
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in the third place, if there be but one, and increasing the number

1
‘whenyit 49, and by 2 when it exceeds 36. The sum of the w%k
will Ig‘l the decimal required. )
. EXAMPLES.
1. Find the decimal of 15s. 93d. by inspection.
7 =}of 48.
‘ {05 = for odd shilling.
89 = farthings in 93d.
2 = for excess of 36. s
791

2. Find the value of 13s. 63d. by inspection. Ans. .678.
3. Find the value ofy 19s. 8}d. by inspection. Ans. .984.
4. Value the following sums by inspection, and find their to-
tal: 19s. 113d., 16! 93d., lIs. 11d., 3s. 03d., 17s. 53d., 13s.
43d.pdfs. 83d., 19s. 113d., 13s. 3}d., 16s. 03d., 17s. 73d.
Ans, 7.91£.

Notx. — As shillings are so many twentieths ‘of a pound, it is evident
that by taking one hﬁfs' of their number, we obtain their value in tenths

or decimals df a pound. Thus,,

: 3o = e . .
In like manner, any number of farthings are so many nine hundred six-
tieths of a pound. So that, in order to obtain their value in the denomi-
nation of poune's, wg write the number of farthings for the numerator and

960 for a denominator, as 17 farthings = j{;£. But, in order to treat this
fraction decimally, we must raise the denominator to 1000, which in the

fraction §i£. is done by adding 40 to the denominator and 1 to the nume-

rator, and in the fraction 55 by adding 2 to the numerator and 40 to the
denominators Q. E. D.

CASE 1V.

To'find the vellue of a decimal in integral or whole numbers.
1. What is the value of .790625.£. ?
OFZRATION. *
790625 Now it is evident, that .790625£. expressed
20 in terms of a shilling must be the product of
iEBI2500 . :190625£. multiplied by 20, and that to con-
1 tinue the reduction to the lewest terms we must

—_— multiply by the same gumber as in common re-
9'750002 o duction. '
3.000000

Ruvre. — Mulfiply the given decimal by the number which will bri
8t Lo the next mdmmwm,dndm off for a remainder as m:g/
places on the right as there ave places in the given decimal.
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Multiply this remainder by the number which will bring it to the next
lower denomination, cutting off for a remainder as before, and thug pro-
ceed till the reduction is carried to the dgnomination required. The sev-
eral integral numbers, standing at the left hand, wnll be the answer
sought in the different lower denominations.

2. What is the value of .625 of a shilling ? Ans. 73d.
8. What is the value of .6725 of a cwt.?
Ans. 2qr. 391b. 5%o0z.
4. What is the value of .9375 of a yard?  Ans. 3qr. 3na.
5. What is the value of .7895 of a mile ? '
Ans. 6fur. 12rd. 10ft. 632in.
6. What is the value of .9378 of an acre ?
Ans. 3R. 30p. 13ft. 98%in.
. Reduce .5613 of a hogshead of wine to its value in gal
lons, &c. Ans. 35gal. 1qt. Opt. 3{33gi.
8. Reduce .367 of a year to its value in days, &c. ...
Ans. 134da. 1h, Tm. 194sec.
9. What is the value of .6923828125 of a cwt. ? “
Ans. 2qr. 21ib. 8oz. 12dr.
10. What is the value of .015625 of a bushel ?
Ans. 1 pint.
11. What is the value of .55 of an ell English ?
o Ans, 2qr. 3na.
12. What is the value of .6 of an acre?  Ans. 2R. 16p.

-3

Secrion XXVIIL

MISCELLANEOUS EXAMPILES.

1. What is the value of 7cwt. 2qr. 18lb. of sugar, at § 11.7
per cwt. ? Ans. $90.01,333.
2. What cost 19cwt. 3qr. 14b. of iron, at 89.25 per cwt. ?
Ans. $ 183.84,3;.
3. What cost 39A. 2R. 15p. of land, at $ §7.87,5 per acre ?
N Ans. $31459.50,3%3.
4. What would be the expense of making a turnpike 87m

3fur. 15rd., at $ 578.75 per mile ? Ans. 8 59595.41.
5. What is the cost of a board 18ft. 9in. long, and 2ft. 3}in.
wide, at 8.05,3 per foot ? Ans. $2.27,744.

. 6. Goliath of Gath was 6} cubits high ; what was his height
in feet, the cubit bei'x;g 1ft. 7.168in. ? Ans. 10ft. 4.592in.
N 13
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7. If a man travel 4.316 miles in an hour, how long would
he be in travelling from Brudrfurd to Boston, the distance being

29} miles ? Ans. Gh. 50u. 6sce.4-
8. What is the cost of 5yd. 1qr. 2na. of broadcloth, at & 5.621
per yard ? Ans. $30.23,4%.

9. Bought 17 bags of hops, each wcighing 4cwt. 3qr. 7lb., at
$5.874 per cwt.; what was the cost?  Ans. $ 480.64,8.%.

10.” Purchated a farm, containing 176A. 3R. 20rd., at
$75.37} per acre; what did it cost> Ans. $ 13331.30,81%.

11. What cost 17625 feet of boards, at $12.75 per thou-

sand ? Ans. $:224.71,8%.
12. How many square fect in a floor 19ft. 3in. long, and
15ft. 9in. wide ? . Ans. 303ft. 27in.

18. Ilow many square yards of paper willy it take to cover a
room 14fi. 6in. long, 12fi. 6in. wide, and 8ft. 9in. high ?
T Ans. 523yd.
14. How many solid feet in a pilc of wood 10ft. 7in. long,

4ft. wide, and 5ft. 10in. high ? Ans. 246131t
15. Ilow many garments, each containing 4yd. 2qr. 3na.,
can be made from 112yd. 2qr. of cloth ? Ans. 24.
16. Bought lgal. 2qt. Ipt. of wine for $1.82; what would
be the price gf a hogshead ? Ans. $70.56.
17. Bought 1255yd. of lace for $ 15.06 ; what was the price
of 1yard? Ans. $0.12.

18. What cost 17cwt. 3qr. of wool, at $35.75 per cwt. ?
Ans. $634.56,23.
19. What cost 7hhd. 47gal. of winc, at $87.25 per hogs-

head ? Ans. $675.84:%.
20. How many solid feet in a stick of timber 34ft. 9in. long,
1ft. 3im. wide, anu 1ft. 6in. deep ? Ans. 65.15625611.
21. How many cwt. of coffee in 174 bags, each bag contain-
ing 2ewt. Iqr Tlb. ? Ans. 41cwt. Ogr. 5}1h.
22. 1 18yd. 1qr. of cloth cost $36.50, what is the price: of
1vyard? Ans. $2.00.
23. If $477.72 be cqually divided among 9 men, what will
be each man’s share ? Ans. $ 53.08.

24. A man bought a barrel of flour for §5.375, 7gal. of mo-
lasscs for $1.78, Ygal. of vinegar for &l. 1875, Igal. of wine for
$1.125, 141b. of sugur for $1.275, and 5lb. of tea, for $2.625;
what did the whole amount to ? Ans. $13.36,71.

25. A man purchased 3 loads of hay ; the first contained 2§
tons, the second 3% tons, and the third 1y% tons ; what was the
value of the whole, at $ 17.625 a ton? Ans. $ 128.88,243.
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26. At $13.625 per cwt.,, what cost 3cwt. 2qr. 7lb. of

sugar ? Anps. 8 48.53,9116,
27. At $125.75 per acre, whatcost 37A. 3R. 85rd. ?

Ans. $4774.57,04,.

28. At $11.25 per cwt, what cost 17cwt. 2qr. 2ilb. of
rice ? ’ Ans. $198.98,43.

29. What cost 7§ bales of cotton, each weighing 3.37cwt.,
at $9.374 per cwt. ? Ans. £244.85,1%.

30. What cost 7Thhd. 49gal. of wine, at $97.625 per hogs
head ? Ans. $759.30,53%.
31. What cost 7yd. 3qr. 3na. of cloth, at $ 4.75 per yard ?
Ans. $37.70,3}.

32. What cost 27T. 15cwt. 1gr. 341%. of hemp, at $183.62

per ton ? Ans. §5098.03,7 #,.
83. What is the cost of constructin® a railroad 17m. 3fur.
156rd., at $1725.87,5 per mile ? Ans. $30067.97 823.
34. When § (24.53125 are paid for 17A. 3R. 15p. of land,
what is the cost of one acre ? Ans. $35.
35. Paid $494.53125 for 19T. 15cwt. 2qr. 141b. of hay;
what was the cost per ton ? Ans. 825.
36. How much land, at $40 per acre, can be obtained for
$1004.75? Ans. 25A. OR. 19p.

37. Bought of Queen Victoria 9 acres of lanl, for which I
paid 157.753125£. Required the price per acre.
Ans. 17.£. 10s. 63d.
38. If $198.984375 are paid for 17cwt. 2qr. 21lb. of rice,
what is the value of lewt. ? Angs. $11.25.

Yo

Scerion XXIX.
EXCHANGE OF CURRENCIES.

It is well known, that, in different States of the Union, the
American dollar hlls a different value as expressed in shillings
and pence. ‘The origip of this difference is thus explained.
Previous 1o the formation of the Constitution, afl accounts in
this country were kept in the currency of Great Britain, and
the dollar was reckoned at 4s. 6d. sterling.  Owmg, however,
to the want of money, scveral States under the colonial gov-
ernment issued Bills of Credit, which were not received by the
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Britis'h merchants in payment for goods at their par value.
Holders of those bills were therefore obliged to pay a larger
nominal amount than though they had paid in sterling. Thus
eight shillings in the bills of New York passed for one dollar, or
4s. 6d. sterling. In the bills of the New England Colonies,
where the depreciation was less, six shillings made a dollar,
and in South Carolina and Georgia, four shillings and eight
pence. In the ordinary reckonings of the people, shillings and
pence are still considerably used, and their estimated value in
different States is as follows.

In New England, Indiana, Illinois, Missouri, Virginia, Ken-
tucky, Tennessee, Mississippi, Texas, Alabuma, and Florida,
the dollar is valued at 6 shillings, $ 1 = 8 £. = %£.

In New York, Ohio; and Michigan, the dollar is valued at
8 shillings, $1 = £, £. = 2£.

In New Jersey, Pennsylvania, Delaware, and Maryland, the
d}l.la.r,is considered 7 shillings and 6 pence, $ 1 = J%£. =

In North Carolina the dollar is reckoned at 10 shillings,
81=4,9L. =1L

In South Carolina and Georgia 4 shillings 8 pence is the
value of a dotlar, § 1 = £FL. = pf.

In Canada and Nova Scoua the dollar is valued at 5 shillings,
8 1 = 256".6' = %‘f.

The following table exhibits the legal rates of interest in
the United States, and the penalty of usury.

STATES.  RATE OF INTEREST. PENALTY OF USURY.
Maine, 6 pr. ct. Forfeit of the debt or claim.

N. Hampshire, 6 ¢  Forfeit of threefold the usury.
Vermont, 6 ¢  Recovery in an action, with costs.

Massachusetts, 6 ¢ Forfeit of threefold the usury.

Rhode Island, 6 ¢  Forfeit of the usury and interest on the debt

Connecticut, 6 *  Forfeit of the whole debt.

New York, © 7.  Usurious contracts void.

New Jersey, .6 ‘  Forfeit of the whole debt.

Pennsylvania, 6 ¢  Forfeit of the whole de¢bt.

Delaware, ¢ Forfeit of the whole debt.

Maryland, ¢« On tobacco contracts, 8 per ct. Usurious
contracts wiid. :

Virginia, ¢ Forfeit double the usury.

North Carolina, 6 ¢ Contracts for usury void. Forfeit double the
usury.

South Carolina, 7 ¢ Forfeit of interest and usury, with costs.

o o3
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STATES. RATE OF INTEREST. PENALTY OF USURY. v

Georgia, 8 perct. Forfeit of tlree times the usury, and con-
tracts void.

Alabama, 8 ¢  Forfert of mterest and usury.

Mississippi, 8 “ By contract as high as 10. Recovery in
action of debt.

Louisiana, 5 ¢  Bank 6; by agreement as high as 10; con-
tracts void. ’

Tennessce, 6 ¢« Contracts void.

Kentucky, 6 “  Recovery with costs. .

Ohia, 6 < Contracts void.

Indiana, 6 ¢ A fine of double the usury.

Nlinois, 6 ¢ By agrcement as high as 12, Forfeit of
threefold whole #nount of interest.

Missouri, 6 ¢ By agreement as high as 10. Forfeit of the
interest and usury,

Michigan, 7 *  Forfeit of the usury and one fourth the debt.

Arkansas, 6 ¢ By agreement as high as 10. Usury re-
coverable ; contracts void. o

Florida, 8 ¢«  Forfeit of interest and usury.

Wiscousin, 7 ¢ DBy agrecment as high as 12. Forfcit treble
the excoss.

wwa, 7 ¢ By agreement as high as 12.  Forfeit treble

the excess.
Texas, 8 « ) , .
Dist. Columbia, 6 ¢  Contracts void.

NoTe.— On debts or judgments in favor of the United States, interest
is computed at the rate ol' 6 per cent. per annum.

In order, therefore, to change the preceding currencies to
United States money, the shillings, pence, and farthings, if
there be any, must first be reduced to decitaals of a peund,
and annexed to the pounds.

Ruvk. — Divide the pounds by the value of a dollar in the given cur-
rency, EXPRESSED BY A FRACTION OF A POUND ; that is, to change the
old New Fngland currency to United States moncy, dunde by (s be-
cause 6 shthngs is 5, of a pound, ’

To change the old wurrcncy of New York, ., 13" United States
money, direde by fy; because 8 shillings is v of a pound.

To change the old currendy of Pennsylvania, d-c., to Jnited States
money, divide by § 5 because 7 shillings and 6 pence 1s § of a pound.

To change the old currency of Svuth Carolina and Georgia to United
States moncy, ditide by s i because 4 shillings and 8 pence is &, of a
pound.

To change Canada and Nova Scotia currency to United States money,
divide by } ; because 5 shillings is } of a pound.

13*
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Tie old method of changing English sterling money to United
States money was, to divide the pounds by J, and the quotient was
dollars ; and, to change dollars into Enghsh sterling money, to mul-
tiply the dollars by {5, and the product was pounds sterling. But,
as will be seen by a nole on page 151, this process does not give the
present value of ‘a pound sterbng.

~

v EXAMPLES.

1. Chunge 18£, 4s, 6d. of the old New England currency
to United States money.

18.225£. + % = $ 60.75 Ans.
o

In this example we reduce the 4 shillings and 6 pence to a
decimal of a pound, which we find to be .225. This decimal
we annex to the pounds, and multiply the 18.225&£. by 10, and
divide by 3, and it produccs the answer, $ 60.75. The reason
tor tkis process has alrcady been shown.

2. Change $60.75 to the old currency of New England.
$60.75 X % = 18.225 = 18£. 4s. 6d. Ans.

The decimal .225 is reduced to shillings and pence by Case
[V. of Decimal Fractions.
3. Change 78£. 7s. 6d. of the old currency of New Eng-
land to United States money. Ans. $261.25.
4. Change $261.25 to the old currency of New England.
Ans. 78£. 7s. 6d.
5. Change 46£. 16s. 6d. of the old currency of New York
to Urited States<noney. Ans. $117.06}.
6. Change $117.061 to the old currency of New York.
Ans. 46£. 16s. 6d.
7. Change 387£L. of the old currency of Pennsylvania to

United States moncy. Ans. $1032.
8. Change $1032 to the old currency of Pennsylvania,
Delaware, and Maryland. Ans, 387£.
9. Chtange 12£. 12s. of the old currendy of South Carolina
and Georgia to United States money. , Ans. $ 54.
10. Change 8 54 to the old currency of South Carolina and
.Georgia. ‘ Ans. 12£. 12s.
11. Change 128£. 18s. 6d. of Canada and Nova Scotia to
United States money. Ans. $515.70.

12. Change $51570 to Canada and Nova Scotia cur-
rency. Ans. 128%£. 18s. 6d.
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Notx.— From time immemorial $% has been given in all our arithme-
tics as the value of the dpound sterling in United States Money. It is time
the error was corrected. ° .

The nominal par of exchange with London, as expressed in reports of
exchange, is 100.496+-, or very nearly 109}, being 9 above the comput-
ed par of §4.444, represented by 100. .

The Bank of Englind was established in 1694, by a company who ad-
vanced a loan of £ 1,200,000 sterling to government. Specie payment was
suspended in 1797, and resumed, by act of Parliament, May 1,71823.

'Fhe term Sterling is derived from the Easterlings, who were expert re-
finers from the eastern part of Germany, who came into England and first
established the standard proportion of silver, — 1loz. 2dwt. fine silver,
und 13dwt. alloy. 'The first sterling was coined in 1216. In the reign
of Charles the Sccond (1666) a new gold coinage was minted, called Guin
cas, from ‘the country from which”the gold.gvas originally brought. In
1816 (150 years after) the guinea was superseded by a new coin, called
the sover eign, which represents the pound sterling.  The guinea (old con-
age) weighs 12932gr., standard. The sovereign (new coinage) weighs
123{1'gr., standard. The standard legal fineness of gold in England is

22 carats, or {% The stundard of silver is 1loz. 2dwt.=3}= %

The sovereign contains preciscly 113g35gr. of pure gold.

The coinage of the United States is regulated by Congress. By the last
act of Congress, Junuary 18, 1837, the standard for both gold and silver
was fixed at {5, — that is, suppose any of our gold or silver coin to be di-
vided into 1000 equal parts, 900 of those parts are pure gold or silver, and
100 parts are alloy. .

By this act tg'e eugle weighs 2583ar. T'roy, stufidard.
Containing, .« 2022 pure gold,
And . . .. 25.8gr. alloy.

Our gold coinage, then, is 213 carats fine; our silver coinage is 100z.
16dwt. fine, — 6dwt. short of sterling fineness, which 1s 110z. 2dwt. The
Anencan dollar weighs 4124gr., standard, contuimng 371 {gr. pure silver,
axd 414gr. alloy. The alloy 1n our gold coins is mostly silver, and 1n our
silver coin it is copper.

The ratio of gold to silver in our coinage is 15§8%0 1,— that'®, what-
ever an ounce of silver may be worth, an ounce of gold is worth 15533
umes as much.

"The pound sterling under the above act, as represented by the sovereign
of legal weight and fineness, is $ VH5S exactly, = 84.8664, which is
the real gold par with London.

»
TO REDUCE STERLING MONEY TO UNITEDeSTATES
MONEY.
L d
Rurk. — Express the shillings, pence, und farthing$ decimally ; then
multiply sterling by 55589, and the product will be dollars, &-c.
Norr. — This rule supposes the sovereign, which represents the pound

sterling, to be 345 fine, and to contain 113yksgr. of pure gold. But the
loverofén falls a httle short of its legal weight and fineness. 8o that its
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real vajue in our currency does not vary essentially from $4.84. This is
the value assigned to it by act of Congress, in calculating ad valorem duties
in our custom-houses on goods impnrted from England, which are invoiced
in sterling money. Therefore, muluply sterling by $4.84 and we shall
have the custom-house and market par value of sovereigns or pounds
sterling.

N. B. — $4.444} never represented the true value of the pound sterling
in the United States currency. :

Under the act qf Congress of the 2d of April, 1792, establishing the mint
and regulatin‘g the coins of the United States, the value of the pound ster-
ling was $4.

y the act of C.ongress of the 28th of June, 1834, called the Gold Bill,
the value of the pound or sovereign was £4.87/%5. By the act of Con-
gress of the 18th of January, 1837, supplementary to the act of 1834, the

value of the pound sterling becomes $ P35y 4 = $4.86§33383—. Sov-
ereigns are usually valued at $4.85 at ae banks.

Secrion XXX.
INFINITE OR CIRCULATING DECIMALS.*

DEFINITIONS.

1. Decimazss produced from Vulgar Fractions, whose denom-
inators do not measure their numerators, and distinguished by
the continual repetition of the same figure or figures, are called
infinile or circulating decimals.

2. The circulating figures, that is, those that arc continually
repeated, arc called repetends. If only the same figure is re-
peated, it is called a single repetend, as .11111 or .5555, and is
expresgad by writing the figure repeated with a point over it.
Thus .11111 is denoted by .1, and .5555 by .5.

3. If the same figures circulate alternately, it is called a com-
pound repetend, as 475475475, and is distinguished by putting
a point over the first and last repeating figures ; thus, .475475475
is written .475.

4. When other figures arise before those,which circulate, ¥#

is called a mized repetend ; as .1246, or .17835.
5. Similar sepetends begin at the same place ; as .3 and 6;
or 5.123 and 3.478. )

* Infinite or circulating decimals being leas important for use than
many other rules, and somewhat difficult in their operation; tho student
cen omit them until he reviews tho Arithmetic.
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6. Dissimilar repetends begin at different piaces ; as 1986
and .4625. .

7. Conterminous repetends end at the same place ; as .631
and .465.

8. Similar and conterminous repetends begin and end at the
same place ; as .1728 and .4987. ’
REDUCTION OF CIRCULATING DECIMALS.

CASE I

To reduce a simple repetend to its equjvalent vulgar fraction.

If a unit with ciphers annexed to it be divided by 9 ad infini-
tum, the quotient will be one continually ; that is, if 4 be re-
duced to a decimal, it will produce the circulate .1 ; and since
-1 is the decimal equivalent to , .2 will be equivalent to §,3 to
4, and so on, till .9 is equal to § or 1. Therefore every single
repetend is equal to a vulgar fraction, whose numerator is the
repeating figure, and denominator 9. Again, 4y, or gy, being
reduced to decimals, makes .01010101, and .OOIOQIOOI ad in-
Sinitum, = .01 and .(!01 ; that is, gy = .Oi,’a.nd g3y = .001;
consequently 5 = .02, and 55 =.002 ; and, as the same will
hold universally, we deduce the following

RuLk. — Male the given decimal the numerator, and lets the denomi-
nator be @ number consisting of as many nines as there are recurring
places in the repetend.

If there be integral figures in the circulate, as moewny ciphers must be
annexed to the numerator as the highest place of the repetend is distant
JSrom the decimal point.

EXAMPLES.

1. Required the least vulgar fraction equal to .6 and .i23.
6=§=4 Ans. 123 = 333 = A Ans.

2. Reduce .3 to ifs equivalent vulgar fraction. Ans. 4.

3. Reduce 1.62 to its quivalent vulgar fraction. »Ans. 133,

4. Reduce 769230 to its cquivalent vulgar fraction.
Ans. 1§.
CASE II.

To reduce a mixed repetend to its equivalent vulgar fraction.
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1; What vulgar fraction is equivalent to 138 ?

OBERATION.
138 = % + 5o = 445 + sho = 488 = o Ans.

As this is a mixed circulate, we divide it into its finite and
circulating parts; thus .138 = .13, the finite part, and .008 the
tepetend or qirculating part; but .13 = 4@ ; and .008 would
be equal to §, if the circulate began immediately aficr the
place of anits ; but, as it begins after the place of hundreds, it is

8 of v3y = giy. Therefore '13'8=Tluﬂa'+g'5'o'=§&ﬂ-+
;35=£%%=§3Ans. Q.E.D.

RuLe. — To as many nines as there are figures in the repetend, an-
nex as many ciphers as there are finite places for a denominator ; mul-
tiply the nines in the denominator by the finite part, and add the repeat-
ing decimal to the product for the numerator. If the repetend begins
tn some integral place, the finite value of the circulating must be added
to the finste part.

2. What is the least vulgar fraction equivalent to .53 ?

Ans. £
3. What is the least vulgar fraction equivalent to .5925 ?

‘e Ans. 1§
4. What is the least vulgar fraction equivalent to .008497133 ?
Ans. 5$3;.
5. What is the finite number equivalent to 31.62 ?
Ans. 3133.

CASE III.

Te make any number of dissimilar repetends similar and
conterminous.

1. Dissimilar made similar and conterminous.
_ OPERATION. Any given repetend whatever,
9.167 = 9.61767676 whether single, compound, pure, or
146 = 14.60000000 mixed, may be transformed into an-
3165 — 316555555 other repetend, that shall consist of
», 09 = 9.70999999  gnequal or greater number of figures
12'43_2 = 1343243243 at ple.o:sure ; thus .4 may be changed
8.181 = 8'18!818“} into .44"or .444 ; and .29 into .2929
1307 = 130730730 . 9999, And as some of the circu-
lates in this question consist of one, some of two, and others of
three places ; and as the least common multiple of 1, 2, and 3
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is 6, we know that the new repetend will consist of 6 places,
end will begin just so far from unity as is the farthest among
the dissimilar repetends, which, in® the present example, is the
third place.

RuLe. — Change the given rzclcnds inlo other repetends, which shall
consist of as many figures as the least common multiple of the several
number of places found in all the repetends coritains unyjs. )

2. Make 3.671, 1.0071, 8.52, and 7.616325 similar and con-
terminous,

3. Make 1.52, 8.7156, 3.567,and 1.378 similar and conter-
minous. -

4. Make .006;7, .141414, and 887.1 simjlar and conterminous.

CASE 1V.

To find whether the decimal fraction equal to a given vulgar
fraction be finite or infinite, and of how many places the repe-
tend will consist.

RuLk. — Reduce the given fraction to its least terns, and divide the
denominator by 2, 5, or 10, as often as possible. If the whole denomi-
nator vanish in dividing by 2, 5, or 10, the decimal wili®be finite, and
will consist of so many places as you perform ditrsions. If it do not
vanish, divide 9999, &-c., by the result till nothing remain, and the num-
ber of 9°s used will show the number of places in the repetend ; whach
will begin after so muny places of figures as there are 10’s, 2's, or 5's
used i dividing . .

Norr. —In dividing 1.0000, &c., by any prime number whatever, except
2 or 5, the quotient will begin to repeat as soon as the rgmainder is 1,, And
since 9099, &c., is less than 10000, &c., by 1, therefore 9999, &ec., Aivid-
cd by any number whatever, will leave a 0 for a remainder, when the re-
peating fighres are at their period. Now whatever number of repeuting
tigures we have when the dividend is 1, there will be exactly the same
number when the dividend is any other number whatever. For the prod-
uct of any circulating number by any other given number will consist of
the same number of repeating figures as before. Thus.Jet .3781378137%1,
&e., be a circulate, whose repeating part is 3781. Now gvery repetend
(:}781), being equally r.ultiplied, must produce the same product. For
these products will consist of more places, yet the overplus in each, being
ulike, will be carried to the kext, by which means cach product will be
equally increased, and congequently every four places will continue alike.
And the same will hold for any other number whatever. Hence it ap-
pears, that the dividend may be altered at pleasure, and the number of

places in the regctend will bo still the same ; thus, 1§ = 09, and &= 27,
wh?ie the number of places in cach are alike ; and the same will be true
in all cases.
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1 EXAMPLES.

1. Required to find whether the decimal equal to -9 be
finite or infinite ; and if infinite, of how many places the repe-
tend will consist.

@ @ (@

P = o5 =8 =4=2=1; therefore, because the de-
nqminator vanishes in dividing, the decimal is finite, and con-
sists of four pluces ; thus, 163:9999,

2. Required to find whether the decimal equal to 7% be
finite or infinite ; and, if infinite, of how many places that rep-
etend will consist.

@ @ (@

e = 1% 2)112 =56 =R8=14="7. Thus, "22582¢;
therefore, because the denominator, 112, did not vanish in di-
viding by 2, the decimal is infinite ; and as six 9’s were used,
the circulate consists of six places, beginning at the fifith place,
because four 2’s were used in dividing.

3. -Let v be the fraction proposed.

4. Let 9% be the fraction proposed.

Secrion XXXI.
ADDITION OF CIRCULATING DECIMALS.

EXAMPLE.
1. Let 8.5 7.651 4 1.765+ 6.173 4 51.7 4 3.74-27.63}
and 1.003 be added together.

‘8. OPERATION.
Dissimilar.  Similar and Conterminous
35 = 25555555 Havi de sl th R
e . ; aving made all the numbers similas
7'.6 5.1 - 7'6?1651(} and conterminous by Sect. XXX., Case
1-'7(_5_5 = l-7§q7657 I11., we add the first six columns, as in
6.173 = 6"1737373 Simple Addition, and find the sum to

BL7 =S5LYTTTTTI be 3591224 — YRR = 3.591227.
37 47000000 The repeating dccimals .591227 we

27631 — 27.6316316 wri;]e in their .proper place, and carry 3
Porl . - to the next column, and then proceed
1.003 = _1.0030030 as in whole number’s. P

103.2591227
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RuLe. — Make the repetends similar and conterminous, and find their
sum, as in common Addition. Divide this sum by as many 9's as
there are places in the repetend, and the remainder 3s the repetend of the
sum, which must be set under the ﬁi-:res added, with ciphers on the left
when it has not so many places as the repctends.  Carry the quotient of
this division to the next column, and proceed with the rest as with finite
decimals.

2. Add 27.56 4 5632 + 6.7 + 16.356 + M1 and 6.1231

together. .. Ans. 63.1690670868888.
3. Add 2.765 -+ 7.16674 -} 8.671 + .7 and .1728 together.
Ans. 14.55436.

4. Add 5.16345 +- 86381 - 3.75 tagether.
Ans. 17.55919120847374090302.
5. Reduce the following numbers to decimals, and find their

sum: }, 4, and §. Ans. .587301.

Secrion XXXIL
SUBTRACTION OF CIRCULATINS} DRCIMALS

EXAMPLE.

1. From 87.1645 take 19.479167.

OPFRATION. . Having made the numabers similar
87.1645 =— 87.164545 and conterminous, we subtract as in
a1aY — 61a~ Whole numbers, and find the remain-
19419167 = w der of the circulatd to be 5374, from
67.685377 which we subtract 1, and write the
remainder in its place, and proceed
with the other part of the question as in whole numbers. The
reason why 1 should be added to the repetend may be shown as
follows. The minuend may be cansidered 165348,
1643 and thg subtrahend 784§% ; we them proceed with
s these numbers as in Case II. of Subtraction of Vulgar
9% Fractions ;' and the numerator 5377 yill be the re-

8834E  peating decimal, Q. E. D.

RuLE. — Make the repetends similar and contersminous, and subtract
as usual; observing, that if the repetend of the subtrahend be
than the repetend of the minuend, then the remainder on the right must
be less by unity than it would be if the expressions were finite.
N 14

L
OPERATION.
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2. ‘From 7.1 take 5.02. , Ans. 2.08.
3. From 315.87 take 78.0378. Ans. 237.838072095197.
4. Subtract } from §. Ans. .079365.
5. From 16.1347 take 11.0584. Ans. 5.0462.
6. From 18.1678 take 3.27. Ans. 14.8951.
%. From 3.%23 take 0.71. Ans. 2.405951.
8. From $ take . Ans, 346753,
9. From % take 3. Ans. .i58730.
10. From % take +f. Ans. .1764705882352941.

11. From 5.12345 take 2.3523456.
Ans. 2.7711055821666927777986888599994.

Section XXXIII.

MULTIPLICATION OF CIRCULATING DECIMALS.

1. Multiply .36 b~ .25.
First Method. In the first method
we reduce the num

OPERATION. ) A " P

U — . E — .2 — 23, TCTS O vulgar irac-

36 = §§ 1:5’ 25 = T.°'+ sv = §3 tions, and then multi-

fr X §8 = o = -0929 Answer. ply and reduce them.
2. Multiply 582.347 by .08.

Second Method. In the second method,

OPERATION. we multiply as in whole

582.347 X .08 = 46.58778 Answcr. humbers, but we add two
units to the product ; for

8 X 347 =716 =3y = 25}§. Thus we sce the repeating
number is 778,

RuLe. — Turn both the terms into their equivalent vulgar fractions,
and find the proguct of those fractions as usral. Then change the vul-
gar [raction expressing the product into an equivalent decimal, and it
will be the product vequired. But, if ihe multiplicand oNLY has a rep-
ciend, multiply as in whole numbers, and add to the right-hand place of
the product as many units as there are tens in the product of the left-
hand place of the repetend. The product will then contain a repetend
whose places are equal to those in the multiplicand.
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Multiply 87.32586 by 4.37. Ans. 3816140336,
. Multiply 3.145 by 4.297. Ans. 13.5169533,
What is the value of 285'714 of a guinea?  Ans. 8s.

What is the value of .461607 142857 of a ton ?
Ans. 9cwt. Ogr. 26lb.

What is the value of .284931506 of a year ?
® Ans. 104da.

e

2 oow

Secrion XXXIV.

* DIVISION OF CIRCULATING DECIMALS.
1. Divide .54 by .15.

OPERATION. H d
51— 34 = aving reduced tite num-
=1 bers to vulgar fractions, we
15—T’a+w—-&v—r*

s = 5 X & = 30, divide onc by the other, and
T+ 15 =T

) . change the quotient to a de-
279 — 339 — 3.506493 Avs, —ionee the 4

RuLe. — Change both the divisor and the dfidend into their equiva-
lent vulgar Sractions, and find their quotient as usual. Change the vul-
gar | fraction expressing the quotient into its equivalent dmmal and ¢
will be the quoticnt fcqmru/

2. Divide 345.8 by .6. ' Ans. 518.83.

3. Divide 234.6 by .7. _ Ans. 301.714285.
4. Divide .36 by .25. Ans. 1.4229249011857707500881.

Section XXXV.
MENTAL OPERATIONS IN FRAC’f‘IONS, &c.

Ir any number be divided into two cqual®parts, and into
two uncqual parts, the product of the two unequal parts togeth.
er with the square of half the difference of the two unequal
parts is equal to the square of one of the equal parts. Also,

The product of any two numbers is equal to the square of



160 MISCELLANEOUS [eEcT. XxXV.

half their sum, less the square of half their difference. See
Euclid’s Elements, Book Second, Proposition Fifth.

Notk. — A number is said to be .;qurad when it is multiplied by itself;
thus, the square of 5is 5 X 5 =25

From the above proposition we deduce the following rules.

T2 multiply any number containing a half by itself.

RuLe 1. — Multiply the whole number given in the question by the
next larger whole number, and to the product add the square of the half
=}. o

1. Multiply 53 by 53.

« OPERATION.
5x6=30; } X3=}; 3041 =230} Ans.
beN_o-ré:. — The whole number given is 5, and the next larger whole num-

r 18 O.

2. Multiply 73 by 73. Ans. 56%.
3. Multiply 3} by 33. - Ans. 12}
4. Multiply 93 by 94. Ans. 904.
5. Multiply 114 by 113. Ans. 132}.
6. Multiply 204 by 204. Ans. 420},
7. Multiply 303 by 303. Ans. 930%.

Note. — The same ‘p:rmcigle will hold good if we multiply any num-
ber by itself whose unit is a 5.

RuLE 2. — Take the next least number that ends in a cipher, and mul-
tiply it by the next larger number ending in a cipher, and add to the
product the squlre of 5= 25, and the result will be the product.

8. Multiply 25 by 25. Ans. 625.

The hext less number ending in a cipher is 20, and the next
larger is 30 ; 30 X 20 =600; 5 X 5=25; 600 - 25 = 625
Ans

9. Multiply 35 by 35. Ans. 1225.
10. Multiply 85 by 85. Ans. 7225.
11. Multiply 955y 95. Aus. 9025.

To find the product of two mixed numbers, whose fractional
part is a half, and whose difference is a wnit.

RuLe 3. — Multiply the larger number without the fraction by itself,
and from the product subtract the fractional part multiplied by itself, and
the result will be the product.

12. Multiply 6} by 73. Ans. 483,
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OPERATION. .
TXT=49; 1 X3=14%; 49—} =48} Ans.

13. Multiply 83 by 93. Ans. 803.

14. Multiply 113 by 12}. Ans. 1433

15. Multiply 193 by 203. Ans. 3993,

16, Multiply 893 by 903. Ans. 80993.

Nore. — If the fractional parts of the numbers approcfch withina §, 4, or

L &c., of the larger number, the principle is the same. .

17. What is the product of 4§ multiplied by 5}. Ans. 24§.

OPERATION.
5x5H=20; } X} =14; 25% } =24% Ans.

18. Multiply 72 by 8}. Ans. 63}3.

19. Multiply 94 by 10L. Ans. 993%.

20. Multiply 8} by 93. Ans. 80.

21. Multiply 19 by 20%. Ans. 39925

To find the product of two numbers, one of which is as much
less than either 20, 30, 40, &c., as the other is more than either
of these numbers.

RuLE 4. — Multiply the 20, 30, or 40, as the case thay be, by itsclf,

and subtract from the product the square of MIf the difference of the
two numbers to be multiplicd, and the result will be the product,

22. Multiply 28 by 32. Ans. 896.
We find that 28 is as much less than 30 as 32¢is more than

30; we therefore multiply 30 by 30 = 900, and from this prod-
uct we subtract the square of 2= 4; 900 — 4 =896 Aus.

23. What is the product of 75 by 85? Ans. 6375.
24. What is the product of 83 by 77 ? Ans. 6391.
. 25. What is the product of 97 by 103 ? * Ans. 9991.
26. What is the product of 17 by 23 ? Ans. 391.
27. What cost 18cwt. of steel, at $22 per cwt. ?
® Ans. $396.
28. What cost 7 tons of hay, at $33 per ton ?
Ans. $891.
29. What cost 64 gallons of oil, at $0.56 per®galion ?
. Ans. $35.84.
80. What co®28 tons of hay, at 8 32 per ton ?
' Ans. 8 896.
31. What eost 49 tons of iron, at & 51 per ton ?
Ans. 82499.

Me
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SecrioN XXXVI.
QUESTIONS TO BE PERFORMED BY ANALYSIS.

1. If a man travel 48 miles in 12 hours, how far will he
travel in 17 hox}rs? Ans. 68 miles.

[The following is the most obvious solution of this question. If he

travel 48 miles irf 12 hours, in 1 hour he will travel {5 of 48 miles,
which is 4 miles. 'Then if he travel 4 miles in 1 hourb}:e will in 17 bours
travel 17 times as far, which is 68 miles, the answer.]* '\ .

2. If 72 pounds of beef cost § 6.48, what will 1 pound cost ?

what will 675 pounds cost ? Ans. $60.75.
3. If  of a dollar buy 1 pound of sugar, how much may be
bought for $1 ? how much for $29% ? Ans. 2391b.

4. If a hogshead of wine cost $ 73.50, what is the value of
1 gallon ? what cost 17hhd. 45 gallons? Ans. $ 1302.00.
, 9. Bought 11 bushels of rye for $9.00 ; what cost 25 bush-
els? ‘AAns. $20.45#.
6. If a crew of 15 hands consume in 3 months 1620 pounds
of beef, how much would be sufficient for 27 hands for the

same time ? ¢ Ans. 2916Ib.
7. Bought 9 yarts of flannel for $7.00 ; what would be the
value of 374} yards ? Ans. $29.31}.
' 8. If a certain field will pasture 8 horses nine wecks, how
long will it pasture 23 horses ? Ans. 35% wecks.
9. If 74 dozen of hats cost $318.50, what will 1943 doz-
en cost ? Ans. $874.95§3.
10. Jf 1 ton of hay cost $25.00, what will 17 tons 13cwt. 19
pounds cost ? ) Ans. $441.464-.
11. What part of 93 is 25? ) Ans. 23%.
12. What part of 25 is 9% ? . Ans. 8.
13. If $ 25 will pay for 7§ yards of broadcloth, what would
be the price of 97 yards ? Ans. $328.8133.

14. If $ 47.25 %1l pay for the keeping of 7 horses 2 months,

what would it cost to keep 43 horses for the came time ?
Ans. §290.25.

_ 15. If 7} ytrds of cloth a yard wide’is sufficient to make a
cloak, how many yards would it take if the clgth was 13 yards
wide ? &m S
~ 16. If a barrel of beer will last 10 men'a w pw fong
would it last 1 man ? how long 37 men?  An ys.
/' 17. If 5 calves are worth 9 sheep, how many calves will
purchase 108 sheep ? Ans. 60 calves.
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18. If 11 yards of cotton 3 quarters wide are sufficient to
line a garment, how many yards would it require that were 5
quarters wide ? Ans. 6 yards,

19. If 7 pairs of shoes will purchase 2 pairs of boots, how
many pairs of shoes would it take to buy 18 pairs of boots ?

Ans. 63 pairs.

20. If four gallons of vinggar be worth '75allons of cider,
what quantity of vinegar would it take to buy 47 gallons of
cider ? : Ans. 26§ gallons.

21. If a man travel 377 miles in 15 days, how far would he
travel in 1 day ? how far in 100 days?  Ans. 2513} miles.

22. If 12 men can dig a ditch 50 feet long, 4 feet wide,and
3 feet deep, in 30 days, how long wduld it take 1 man ? how

long 47 men ? Ans. 73} days.
23. If 5 barrels of flour cost $25.75, what will 39 barrels
cost ? Ans. $200.85.

24. Bought 17 acres of land for $791.01; what would 98
acres 3 roods and 14 perches cost ? Ans. 84598.90,8}.
25. Bought 973 yards of cloth for $275.20; what is the
price of 7 yards? Ans. $19.78+.
26. If a pole 7 feet long cast a shadow of 5 feet, how high
is that steeple whose shadow is 97 feet? Ans. 135% feet.
27. Gave 33cwt. of sugar, at $ 9, for J¢ of an acre of land ;
how much sugac would it have required to purchase an acre ?
Ans. 533cwt.
28 If a vessel sail 473 miles in 3% hours, how far would it
sail in 1 week ? Ane 24255%m.
29. James can mow a field in 7 days, by laboring 10 hoursa
day ; how many days would it take him to pgrform the work by

laboring 12 hours a day ? Ans. 5§ days. ™

30. If {7 of a lot of land is worth $42.12, what is the value
of §of it? Ams. $29.413.

31, If a man cgn earn $10.27 in 4 of a week, how much
would he carn inc"month ? Ans. $71.89.

32. If 18 men can reap 72 acres in 5 da;ps, how long would
it tuke 6 men to perform the labor ? *Ans. 15 days.

33. If 19 gallons of wine can be bought for 8 25, how many
gallons will $71.25 by ? Ans. $45% gallons.

31. If a penny loaf weighs 8 ounces when wheat is $1a
bushel, what should it weigh when wheat is sold for $1.25a
bushel ? Ans. 6% ounces.

35. If a basket which contains 1} bushels must be filled with
apples 7 times to make one barrel of cider, how many barrels
may be made by its being filled 126 times ? Ans. 18bbl.
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36. If a cloak can be made of 4} yards of cloth that is 13
yards wide, how many yards would it take of cloth that is § of
a yard wide ? Ans. 6yd. 1gr. 33na.

37. If a box 4 feet long, 2 feet wide, 14 feet high, contains
300 pounds of sugar, how much witl a box that is 8 feet long, 4

feet wide, and 3 feet high, contain ? Ans. 2400lb.
38:-How much in length, that, is 124 rods in breadth, will
make an acre ? Ans. 128rd.

39. Soung, uninterrupted, moves 1142 feet in a sccond ; how
long, after a cannon’s being discharged at Boston, is the time
before it is heard at Bradford, the ncarest distance being 2533
miles ? Ans. 2 minutes.

40. Bought 5 of a fon of potash, and sold 4} of it for
$46.70 ; what was the value of a ton ? Ans. $93.40.

41. If 4 of a lot of land be worth $97, what would the
whole lot be worth ? Ans. $266.75.

42. If 19 pounds of salmon be worth 50 pounds of beef, how
much salmon would buy 77 pounds of beef?  Ans. 29}3Ib.

43. What part of 17 is 4} ? Ans. }83.

44. What part of 1ls. 3d. is 15s. ? Ans. .

45. What part of 7} yards is 3% ells English?  Ans. 3§.

%
Secrion XXXVIIL
« SIMPLE INTEREST.

INTEREST is the compensation which the dorrower of money
makes fo the lender.

PrincipAL is the sum lent.

AmounrT is the interest added to the principal.

PER CENT., a contraction of per centum, is the rate establish-
ed by law, or that which is agreed on by tHi parties, and is so

much for a hundred dollars for one year.

CASE 1. ¢

GENERAL Ruia. — Let the per cent. be considered as a decimal of the
place of hundreds, and mulliply the pringipal by it, and the product is
the interest for one year. But, if it be required to find the interest for
more than one year, multsply the product by the number of years.

Note. — The decimal for 6 per cent. is .06 ; for 7 per cent., .07 ; for 8
ger cent., .08; for 94 per cent., .0925; for 24 per cent., .025, &c. The

ecimal must be pointed off as in Multiplication of Decimal Iractions.
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This rule is obvious from the fact that the rate per cent. is
such a part of every hundred dollars, Thus 6 per cent, is t§5
of the principal.

Note.— When no particular per cent. is named, 6 per cent. is to be
understood, as it is the legal interest in the New England States. See

page 148.
1. What is the interest of $ 144 for 1 year? . Ans. $864.

OPERATION.

8144
.06

$8.64 Ans.

multiplier, we point off two in the product.

2. What is the interest of $78.78 fer 3 years ?
OPERATION.

$78.78
.06  There being two places of decimals in the
472,68 multiplicand, and two in the multiplier, we point

g off four places in the product.

$14.18,04 Ans.

Note. — It is a custom with merchants to reject mills in their compu-
tations, but when the decimal of a cent exceeds 5 the{ add 1 to the num-
ber of cents. Thus, they would reckon $81.93,8 to

3.
4.

e

6
7
8.
9
10.
11.

12.
13.

What is the interest of $ 675 for 1 fenr? Ans. $40.50.
What is the interest of $ 1728 for 1 year?
Ans. $103.68.

. What is the interest of $ 19.64 for 2 years}

. $2.35,6.

. What is the interest of $896.28 for 3 years ?

® Ans. $162.33.

. What is the interest of § 349.25 for 10 years ?

Aps. $209.55.
What is the interest of $3967.87 for 2 years?
“ Ans. £476.14,4.

. What is the interest of $ 123.45 for 6 years ?

R Aps. $44.442.
What is the interest of $89.25 for 50 years ?
. Ans. $267.75.
What is the interest of $ 17.25 for 7 yeals ?
Ans. $7.24,5.
What is the interest of $29.19 for 9 years ?
Anps. $15.76,2.
What is the interest of $617.56 for 25 years ?
Ans. $926.34.

There being two places of decimials in the

e th value § 81.94.
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14. What is the amount of $ 31.75 for 100 years ?
Ans. $222.25.
15. What is the amount of  $ 76.47 for 7 ycars ?
Ans. § 108.58,7.
16. What is the amount of $716.57 for 4 years?
. Ans. $ 888.54,6.
17. What is the amount of $ 178.56,5 for 30 years ?
N Ans. $499.98,2.
18. What is the interest of $97.06 for 9 years ?
. Ans. $52.41,2.
19. What is the intercst of $0.75 for 75 years ?
Ans. $3.37,5.
20. What is the interest of $ 750 for 12 ycars ?
Ans. $ 540.
CASE 1I.

To find the interest for months at 6 per cent.

RuLe. — Multiply the principal by half the number of months, ex-
pressea decimally as a per cent. ; that s, for 12 months multiply by .06 ;
Jor 8 months multiply by .04 ; for 7 months, .035 ; for 1 month, .005;
and poin! for decimals as in the last rule.

Nore 1. — It is obvious, that, if the rate per cent. were 12, it would be
1 per cent. a month. 1f] therefore, it be 6 per cent. it will -be a half per
cent. a month, tuat is, half the months wil{)be the per cent.

Nore 2. — If any oth: r per cent. is wanted, proceed as above, and then
multiply by the given rate per cent. and divide by 6, and the quotient is
the interest.

1. What is the interest of $ 368 for 8 months ?

%368
.04 = half the months.

$ 14.72 = Answer.

2. What is the interest of $ 637 for 10 months ?
R Ans. 831.85.
8. What is the iiiterest of $1671.32 for 14 months ?
Anps. $116.99.
4. What is the interest of $891.24 for 9 months ?
Ans. $40.10.
5. What is the interest of $ 819.75 for 11 months ?
_ . Ans. $45.086.
6. What is"the interest of $ 3671.25 for 13 months ?
¢ Ans. $238.63.
7. What is the interest of $ 61.18 for 15 months ?
8 Ans. $4.58.

. What is the interest of $ 3181.29 for 18 months ?
Ans. $286.31.
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9, What is the interest of § 11.39 for 19 months ?
: Ans. $1.08.
10. What is the interest of $ 9798 for 23 months ?
Ans. $1.14.
11. What is the interest of $87.19 for 27 months ?
Ans. $ 11.77.
12. What is the interest of $ 32.18 for 36 months ?
®Ans. $5.79.
13. What is the interest of $ 167.18 for 50 months ?
Ans. $41.79.
14. What is the interest of $ 386.19 for 100 months ?
Ans. $193.09.

casem °

To find the interest of any sum for months and days, at 6
per cent.

Rune.* — Find the interest for the number of months, as under Case
TI.  Then to find it for the number of days,multiply the principal By one
siath the number of days, and, if the principal be dollars, cut off three
Jigures fron the right hand, and thosc at the left will be the interest in
dollars, and those at the right wall be cents and mulls.  But if the prin-
cpal be dollars and cenls, five figures must be cut off from the right
hand, and those at the left will be the interest, &c., as before.

L4

* The rcason for this rule, so fur as it relates to the interest for any num-
ber of manths, was explained above. But the reason for the aperation in
the case of days 1s not so obvious. It will be seen, however, that it is
nothing but an abndgment of the general rule for calculaypg interest, as
ghen on I)ugu 164, wincl will appear from what follows.

To find the interest for any number of years, we multiply the principal
by the annual per cent., and the product thus obtained by the number of
vears, and cut off’ two figures, &c. In like manner,%t is evident ®hat to
find the interest for any number of days, we have only to muluply by
the daily per cent., und the product thus obtained by the number of days,
and cufofl as in the case of years. But G per cent. per annum is o per
cent per diem, allowing 360 days to a year. Now, to multiply the princi-
pal by { of the days, and cut off one figure from the product at the right, is
the same as to multiply by 75 (the daily per cent.), aM the product thus
obtained by the wholg number of days. Where the pMncipal is dollars
only, the rule directs togut off three figures. Two of them are cut off uc-
cording to the general rile, gn page 164, and the other, hecause in the op-
eration we have multiplied by § the number of days, instead of ¢ of them,
which would have been the proper multiplier.

The above may be illustrated concisely by the following operation. Let
it be required to find the interest of 75 dollars for 180 days. By the gen-
eral rulo we have 75 X g5 <100 X 180 = $2.25. By the rule under Case
III. we have 75 X § of 180 = $2.25.
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Norxz 1.— If one half the number of months be expressed by a single

re, we have only to annez to this figure § the number of days, and
multiply the principal by the numsber thus found, cutling off as above,
and we obtain, by a single operation, the interest for the months und days.
Norz 2. — If any other per cent. than 6 is given, we may proceed as
above, and then multiply by the given rate and divide by 6, and the result
will be the interest sought.

1. What is the interest of $ 68.25 for 8 months and 24 days?
Ans. $3.00,3.
OPERATION,
$68.25
044  The first 4in the multiplier is half of the 8
27300 months ;, the second 4 is one sixth of the 24

27300  days.
£3.00,300
2. What is the interest of $637.28 for 17 months and 19
days, at 8 per cent. ? Ans. $74.91,5.
3. What is the interest of $396.15 for 13 months and 9
days? Ans. $26.34,3.
4. What is the interest of § 16.75 for 7 months and 17 days,
at 7 per cent. ? Ans. $0.73,9.
5. What is the interest of $976.18 for 29 months and 23
days, at 9 per cent. Ans. $217.93,2.
6. What is the interest of $ 36.18 for 3 months and 7 days?
Ans. 80.58,4.
7. What is the interest of $ 51.17 for 9 months and 29 dnys,
at 4 per cen.. ? Ans. $1.69,9.
8. What is the interest of $365.19 for 33 months and 4
days, at 2 per cent. ? Ans. $20.16,6.
9. What is the interest of $ 125 75 for 5 months and 4
days? Ans. $3.22,7.
10. What i3 the interest of $35.49 for 1 month and days,
at 7} per cent. ? Ans. $0.23,6.
11. What is the interest of $ 112.50 for 3 months and 1 day,
at 93 per cent. 2. Ans, $2.70,1.
12. What i, the interest of $97.15 for 35 months and 27
days ? # Ans. $17.438.
13. What i3 the interest of $ 47.15 fur 1 month and 19 days,
at 133 per cent. ? Ans. $0.86,6.
14. What is the interest of $678.75 for 87 months and 20
days ? Ans. 8 297.51,8.

15. What is the interest of $86 for 99 months and 29 dayl,
at 25 per cent. ? Ans. $179.10,6.
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16. What is the interest of $33.35,8 for 15 months and 17

days ? Ans. $2.59,6.
17. What is the interest of $ 144 for 5 days ?
Ans. $0.12,0.
CASE IV.

When the interest is required on any sumyfrom & certamn
day of the month in a year, to a particular day of a month in
the same, orin another year. .

RuLe, — Find the time, by placing the latest date in an upper line,
and the earliest date under it. Let the year be placed first; the number
of months that have elapsed since the year commenced at ils right hand,
and the day of the month next ; then subtract the earlier from the latest
date, and the remainder is the time for which the interest is required.
T'hen procecd as in the last rule. Or, the months may be reckoned by
their ordinal number, as in Operation Second.

Note. -- Many practical men prefer reckoning interest by the sdtond
method.

EXAMPLES.
1. What is the interest of $84.97, from Sept. 25, 1833, to
March 8, 1835 ? Anse §7.40,6.
Operation First. Operation Second. . First Method.
Yra, m d Yrs. m. d.
1835 2 8 1835 3 8 e
1883 8 256 1833 9 25 —_—2=
1583 820 =2 9 59479
1 513 1 513 %1976
1416
* $7.40,653

Second Method. It is evident that 4 months’ intcrest
$84.97 is § of a year's interest;*and for the

06 same reason, 1 month’s interest is } of

1 year, = 5.0982 4 months’ interest; and as 10 days is }
4 months, 4 = 1.6994 of a month, the interest Yor that time is
| month, } = .4248 % of a month’s interest ; and if the in-
10 days, 4= .1416 terest of 10 days be divided by 5, the
2 days, 1= 283 qhotient will be 2 days’ ttcrest, and
lday, 4= 141 the half of this will be 1 day’s interest.

$7.40,64, interest as before.

2. What is the interest of $786.75, from Dec. 9, 1831, to
May 11, 1833 ? Ans. $67.136.
15
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3. What is the interest of $98.25, from July 4, 1826, to

Oct. 19, 1829 ? Ans. $ 19 40,4.
4. What is the intcrest of-§ 76.89,5, from Jun. 11, 18"2 to
July 27, 1833 ? Ans. § b3.26 2
. What is the interest of $ 22.76,3, from I‘cb. 19, 1306, to
July 18 1830 ¢ Ans. $383.34,4.
6. What is the interest of $76.35, from August 17, 1830,
to May 5, 1832 ? Ans. ‘67.66 4.
7. What is the interest of $97.86, from May 17, 1821, to
Dec. 19,1828 ? Ans. $41 55,8.
8. What is the interest of $ 1728.75, from Nov. 19, lSZi to
June 18, 1826 ? Ans. $"6‘7 66,8
9. What i is the interest of $99.99,9, from Jan. i, 1800 to
Feb. 29, 1832 » Ans. $ 192 96,4.
10. Wha.l is the interest of $ 16.76, from Dece. 17, lh]l to
June 17, 1822 ? Ans. $10 %) 8
B b What is the interest of $385.61, from Nov. 11, 1831, to
Dec. 15, 1833 ? Ans. $4.47,1.
12. What is the intcrest of $786.97, from Oct. 19, 1827, to
August 17, 1831, at 74 per cent. ? Ans. $225.92,5.
13. What is 1he interest of $96.84, from Nov. 27, 1829, to
July 8, 1832, at 73 per cent. ? Ans. § 18.8x 3
14. What is the interest of $ 11.10,5, from April 17, 1832, to
Dec. 7, 1832, at 7 per cent. ? Ans. $0. 49,6.
15. What is the interest of $ 117.21, from June 19, 1806, to
June 17, 1819, at 81 per cent. ? Ans. $129.46,1.
16. What is the intcrest of $ 17869.75, from Feb. 7, 1830, to
Jan. 11, 1832, at 5 per cent. ? Ans. § 1722.44,5.
17. Whut is the interest of $71.09,1, from July 29, 1823, to
June 19, 182‘7, ut 12 per cent. ? Ans. .r.}‘} 17,5.
18. Wlmt is the interest of $ 83.47, from Nov. 8, 1830, to Ju-
ly 11, 1833, at &% per cent. ? Ans. $19.53,7.
19. What is the interest of $79.25, from Dec. 8, 1831, to
July 17, 1833 ? Ans. § 7.64 '7
20. What is the interest of $ 175.07, from Jan. 7, 1825, t
Oct. 12, 1829 ; ? Ans. $J004
21. What is the interest of $12.75, frém Junc 16, 1831, to
August 20, 1833 ? Ans. $ 1 66, 6
2. Whaf'is the intercst of § 197. B, 5, from Dec. 6, 1832, to
Jan. 11, 1834 ? Ans. $ 12 9R,7.
23. Whnt is the inferest of $12.69, from Jan. 2, 1833, to
August 30, 1834, at 7 per cent, ? Ans. § 1. 47, 5.

4. What is the interest of $79.15,from Feb. 11, 1831, to
June 10, 1833, at 7} per cent. ? Ans. $13.37 3
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25. What is the amount of $ 83.33, from March 11, 1831, to

Jan. 1, 1833, at 73 per cent. ? Ans. $94.61,4.
26. What is the amount of $100R5, from March 2, 1831, to
June 1, 1831, at 4 per cent. ? Ans. 8101.24,1,
27. What is the amount of $ 369.29, from April 30, 1830, to
July 31, 1832, at 9 per cent. ? Ans. $444.16,3.
28. What is the interest of $769.87, from Jan. 1, 1830, to
Junc 17, 1835, at 9% per cent.? Ans. $399.41.2.
29. What is the interest of $69.75, from-Jan. 11, 1833, to
June 29, 1833, at 173 per cent. ? Ans. $ 5.69,6.
30. What is the intcrest of $ 368.18, from April 2, 1816, to
June 19, 1835, at 2 per cent. ? Ans. $141.483.
31. What 1s the interest of 816.16, fyom March 3, 1831, to
Dcc. 6, 1833, at 1 per cent.? Ans. $0.44,5.
32. What is the interest of $1728.19, from May 7, 1824, to
July 17, 1830, at { per cent. ? Ans. §26.76,2.
33. What is the interest of $ 397.16, from Dee. 29, 1831, to
June 30, 1833, at 5} per cent.? Ans. 8 32.82,G.
31. What is the amount of §1760.07,from Feb. 17, 1831, to
Dec. 19, 1832, at  per cent. ? Ans. $1776.25,2.

35. (. K. M., of Bradford, has sent shoes at scveral times
to Spoflord & Tileston, New York, as follows : —

January 16, 1834, were sent shoes to the value’of $ 865.00

Feb. 17, 1834, “ “ ¢ 386.27
March 29, 1834, o o ¢ 769.25
May 25, 1831, e “ « 183.75
June 19, 1834, ¢ o “, 396.81

The above were sold on six months’ credit. G. K. M. has re-
ceived of Spofford & Tileston as follows : — Sept. 1, 1834,
$1000; Oct. 19, 1834, $375.20; Nov. 15, 1834, 3681%9;
Dec. 8, 1834, $100 ; March 12, 1835, $275.28. Required the
balance at the time of settlement, Sept. 9, 1835. ,

Ans. Spofford & Tileston owe to G. K. M. $195.514-.

CASE V.

L 3
To find the interest for any sum for days.

RuLe.* — If the rate per gent.be .06, multiply the principal by the
number of days, and divede By 60833, and the quotient % the interest ;
but of the ratc per cent. be .05, dygide by 7300.

* This rule is but an ebridgment of the obvious method for obtaining
the interest for any number of days, which is, first to find it for one year,
then divide by 'Jii;), which gives it for one day, and then multiply the
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EXAMPLES,

1. What is the interest of $1835 for 35 days?
' Ans. $10.55,7.
2. What is the interest of $165.37 for 165 days?  °
Ans. $4.48,5.
8. What is the interest of $16.87 for 79 days, at 5 per

cent. ? Ans. $0.18,2.
4. What is the interest of $167 for 87 days, at 5 per
cent. ? ns. $1.99.

5. What is the interest of $ 761.81 for 165 days ?
Ans. $20.66,2.
6. What is the interest of $ 76.18,5 for 315 days, at 5 per
cent. ? o Ans. $ 3.28,7.
7. What is the interest of $178.69,7 for 271 days ?
Ans. 8 7.96.
8. What is the interest of $1728"79 for 318 days, at 5 per

cent. ? Ans. $175.30,8.
9: What is the interest of $73 for 73 days, at 5 per
cent. ? Ans. $0.73.

10. What is the interest of $96.10 for 54 days?
Ans. $0.85,3.
11. What is the interest of $144.50 for 144 days, at 5 per
cent, ? Ans. 82.85.
12. What is the atiount of $1728 for 200 days?
Ans. $1784.81.

result by the number of days. The full operation of finding the interest
of any sum, say $1835 for 35 days, will be as follows:
LB X 18 % 35 = 105574

Now 1t is evident, that, instead of multiplging 1835 (the numerator) by
06, we may divide 365 (the denominator) by 1t, without affecting the re-
salt. But 3653 .06 =60834-, so that we have only to multiply the
principal by the number of days, and divide the product by 6083;, when
the rate is 6 per cent., and we have the interest required. ~ For the same
reason, we divide by 7300 when the rate is 5 per cent. In the same
wax' a divisor may be found, answering to any given rate.

Il the foregging rules are on the principle, that there are only 360
days in a year; yet they are adopted by all mercantile men, and also by
banks. But if a note be written for 144 days, the holder of it can obtain
interest for only 424 of a year by the law of Massachusetts.

If & note be written for months, crlendar months are understood,
whether the months have 28 or 31 days.

If a note be dated April 21st, for one month, it will be due May 21st;
but if it be dated Jan. 28th, 29th, 30tl, or 31st, it being for one month,
it will be due Feb. 28th, it being tho last day of the month, unless it
be leap year. .
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SkcrioN JOK.XVIII.
PARTIAL PAYMENTS.

WHEN notes are paid within one year from the time they be-
come due, it has been the usual custom to find the amount of
the principal from the time it became due unti§4 the time of
payment; and then to find the amount of cach indorsement
from the time it was paid until settlement, and to subtract their
sum from the amount of the principal.

EXAMPLES.

(1.) $1728.00. Baltimore, January.1, 1833.
For value received, I premise Riggs, Peabody, & Co. to pay

them, or order, on demand, one thousand seven hundred and

twenty-eight dol]ars, with interest. John Paywell, Jr.

On this note are the following indorsements. March 1, 1833, recelved
three hundred dollars.  May 16, 1833, received one hundred and fifty
dollars. Sept. 1, 1833, received two hundred and seventy dollars. De-
cember 11, {833, received one hundred and thirty-five dollars.

What was due at the time of payment, which was Decem-

ber 16, 1833 A, 8948.03.
OPERATION, P
Principal, - - - - - $1728.00
Interest for 11 months and 15 days, - - 99.36
$1827.36
First payment, - - - $300.0
Interest for 9 months and 15 days, 14.25
Sccond payment, - - - 150.00 -
Interest for 7 months, - - 5.25
Third payment, - - - 270.00
Interest for 3 months and 15 days, 47
Fourth payment, - - - 135.00
Interest for 5 days, - - 11
> $879:33
Balancé remaining due, Dcc. 16, 1833, $948.03
(2.) $700.00. * Concord, Feb. 4, 1834.

For value received, we jothtly and severally promise James
Thomas to pay him, or order, on demand, scven hundred dol-
lars, with interest. Sampson Phillips.

Attest, Henry Dix. Richard Fletcher.

15%
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On this note are the following payments. March 18, 1834, received
one hundred and sixty dollars. June 24, 1834, received two hundred
dollars. Septemnber 11, 1834, reo.ived one hundred and twenty dollars
October 5, 1834, received sixty dollars. :

‘What was due on this note Nov. 28,1834 ? Ans. $180.43.

(3.) $600.00. Portland, May 16, 1834.
For value r:ceived, we, Luke A. Homer, as principal, and

Daniel D. Snow and Ichabod Frost, as sureties, promise John

Webster to pay him, or order, in one year, six hundred dollars,

with interest after three months. Luke A. Homer.
Daniel D. Snow.
Attest, M. Peters. Ichabod Frost.

On this nofe are the following indorsements. Sept. 18, 1834, reccived
one hundred and thirty-six dollars. Deeember 5, 1834, reccived ono
hundred and minety-seven dollars. February 11, 1835, received two
hundred dollars. Abpril 19, 1835, received forty dollars.

What was due August 1, 1835 ? Ans. $40.312.

In the United States courts, and in most of the courts of the
several States, the following rule is adopted for estimating in-
terest on notes and bonds, when partial payments have been
made. )

RuLe. — Compute\the intcrest on the principal sum, from the time
when the interest commenced to the first time when a paymen! was
made, which exceeds, either alone or in conjunction with the preceding
payments, if, any, the interest at that time duc; add that snterest to the
principal, and é‘nm the sum subtract the payment made at that time,
together with the preceding payments, if any, and the remainder forms
a nem principal ; ,on which compute and subtract the interest, as upon
the first principal, and proceed in the same manner to the time of
Judgment.

The following example will illustrate the above rule.

(4.) $165.18. Boston, June 17, 1827.

For value reteived, 1 promise James E. Snow to pay him,
or order, on demand, one hundred and sikty-five dollars and
eightcen cents, with interest. James Y. Frye.

Attest, Jokn True. “

On this note are the following indorsements. December 7, 1827
reccived eighteen dollars and thiricen cents of the within note. October
19, 1828, received twenty-cight dollars und sixtcen cents. September 25,
1829, received thirty-six dollars and twelve cents. July 10, 1830, re-
ceived three dollara and eighteen cents. June 6, 1831, received thirty-
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six dollars and twenty-eight cents. December 28, 1832, received thirty-
one dollars and seventeen cents. ]‘y 9, 153'3 rawlved three dollars
and eighteen centa. September 1, 18 recelve twenty-five dollars and
eighteen cents. October 18, 1834, received ten dollars.

How much remains due September 27, 18352
Ans. 81541,7.

METHOD OF OPERATION. I

Principal, carrying interest from June 17, 1827, $165.18,0
Tuterest from June 17, 1827, to Dec. 7, 1827 5mo. 20 days,®  4.68,0
Amount, 169.86,0

I1rst payment, Dec. 7, 1827, - - - - 18.13,0

°

Balance for new principal, - 151.73,0
Interest from Dec. 7, 1827, to Oct. 19, 1828, 10mo l2da, 7.88,9
Amount, 159.61,9

Second payment, Oct. 19, 1828, - - - - 28.16,0
Balance for new principal, - 133.45,9
Tnterest from Oct. 19, 1828, to Sept. 25 1829 11mo. ﬁda, 7.36,1
Amount, 138.82,0

Third payment, Sept. 25, 1829, - - - - 36.12,0
Balance for new principal, - - 102.70,0

Interest from Sept. 25, 1829, to June 6 1831, 20m0. llaa.. 10.45,8

¢ Amount, 113.1_5,8
Fourth pay't, July 10, 1830, a sum less than int’st, 3.18
Fifth pay’t, June 6, 1831, a sum greater than int'st, 36.28

. it
Balance for new principal, - 73.69,8
Interest from June 6, 1831, to Dee. 28 1832, leo. 2"da . 6.90,3

KLmount, B.60,1®
17

Sixth payment, Dec. 28, 1832, - - - - 31.17,0
Balance for new principal, -* 49.43,1
Interest from Dec. 28, 1832, to May5 1833, 4mo 7da , 1.04,6

Amount, 50—475
Seventh payment, May 5, 1833, - - . - 3.18,0
Balance for new prificipal, - y 47.29)7
Interest from May 5, 1833 to Sept. 1, 1833 3mo 26da . 91,4

) Amfunt, 48.21,1
Eighth payment, Sept. 1, 1838, - - - - 25.18,0

Balance for new principal, - 23.
Interest from Sept. 1, 1833 to Oct. ,18 1834, 13mo l7da . 1

Amount, 24.50,3
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Amount brought forward, $24.59,3

Ninth payment, - - - 10.00,0
Balance for new principal, - - - - 14.59,3
Interest from Oct. 18, 1834, to Sept. 27, 1835, 11mo. 9da., .82,
Balence due at the time of payment, - - - $1541,7
(6.) $1769.87. Salem, June 17, 1829.

For value rezeived, I promise L. Swan to pay him, or ordcr,
on demand, seven hundred and sixty-nine dollars and eighty-
seven cents, with interest. Samvuel Q. Pcters.

Attest, Moses Haynes.

On this note are the following gnymenm. March 1, 1830, received
scventy-five dollars and fifty cents. June 11, 1831, received one hundred
and sixty-five dollars. September 15, 1831, received one hundred and
sixty-one dollars. Jan. 21, 1832, rcceived forty-seven dollars and twenty-
five cents. March 5, 1833, received twelve dollars and seventcen cents.
December 6, 1833, recerved ninety-eight dollars. July 7, 1834, rcceived
one hundred and sixty-nine dollars.

Wkhat remains due Sept. 25, 1835 ? Ans. $226.29,7.

6.) & 300.00. Haverhill, April 30, 1831.
P

For value received, I promise Kimball & Hammond to puy
them, or order, on demand, three hundred dollars, with in-
tercst. ‘ Simpson W. Leavet.

Attest, James Quintire.

The following partial payments were made on this note. June 27,
1832, received one hundred end fifty dollars. December 9, 1832, re-
ceived one hundred and fifty dollars.

What was 'due, Oct. 9, 1833 ? Ans. $26.73,5.

(i) 85118 New York, Feb. 11, 1832.

For value received, I promise John Trow to pay him, or
order, on demand, fifty-four dollars and eightecn cents, with
mterest. v ' Luke M. Sampson.

Un this vote are tho following payments. July 11, 1833, roceived
twelve dollars and twenty-five cents. August 15, 1834, received two
dollars and ten cengr.  July 9, 1835, received threec dollars and twelve
cents. August 21, 1835, received thirty-seven dollarg und eighteen cents

What was due Dee. 17, 1835. Ans. $10.22.2.

(8) $1728.00. Boston, Jan. 7, 1831.

For value received, we jointly and severally promise Jones,
Oliver, & Co. to pay them, or order, on demand, one thousand
seven hundred and twenty-eight dollars, with interest.

John Bountiful.

Attest, Timothy True. James Trusty.

’
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On this note are tho following payments. February 9, 1832, received
seven hundred and sixty dollars and twenty-eicfht cents and five mills.
March 5, 1833, received sixty-eight dollars and fifty cents. December
23, 1833, received eight hundred and se®enty-six dollars and twenty-cight
cents. July 17, 1834, received sixty dollars.

What was due at the time of payment, which was Octgl,
1834 ? Ans. $209.22,9.

(9.) $ 500.00. Philadelphia, Mgy 7, 1829.

For value received, I prumise John Jordan to pay him, or
order, on demand, five hundred dolla.~, with interest.*®
Thomas C. True.

The following partia] payments were indorsed on this note. June
20, 1830, received one hundred dollars. Decagnber 5, 1831, received one
hundred dollars.  March 12, 1832, received five dollars. July 4, 1833,
ly]ec];:ived ninety-five dollars. December 1, 1834, received two hundred

oliars.

What was due Jan. 1, 1836 ? Ans. 8141.50,4.

(10.) & 89.75. Newburyport, March 19, 1831.

For value received, we jointly and severally promise John
Frost to pay him, or order, on demand, eighty-nine dollars and
seventy-five cents, with interest. Henry Augustus.

Attest, James Snow. Marcus 'F. Cicero.

On this noto are the following indorsements.  December 6, 1831, re-
ceived twelve dollars and twelve cents.  February 17, 1832, received
twelve dollars and twelve cents.  March 19, 1833, received three dollars
and sixteen cents. December 28, 1834, received two dollars and eighteen
cents  January 1, 1835, received twenty-five dollars and twenty-five
cents. March 11, 1835, reccived thirty-one dollars and eighmen cents.
July 17, 1835, received five dollars and eighteen cents. Scptember 1,
1835, reccived six dollars and twenty-nine cents.

What was due Dec. 29, 1835? ®Ans. $10.57.

(11.) $1000.00. New York, January 1, 1840.

For value reccived, I promise to pay James Johnson, or or-
der, on demand, one thousand dollars, with interest at seven
per cent. SamuelT. Fortune.

Attest, Job Harrig. .

On this note are the following indorsements. Sept. 28, 1840, reccived
one hundred and forty-four dellars. March 1, 1841, receivgd twenty dol-
lnrs. July 17, 1841, received three hundred and sixty dollars. Aug. 9,
141, received one hundred and incty dollars. Sept 25, 1842, received
one hundred and seventy dollars  Dec. 11, 1843, received two hundred
dollars. July 4, 1845, received seventy-five dollars.

What was due June 1, 1847? Ans. 87.61.
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The following is the rule established by the Supreme Court
of the State of Connecticut

RuLe. — Compute the interest to the time of the first payment ; of
that he one year or more from the time the interest commenced, add t to
the grincipal, and deduct the payment from the sum totel. If there be
after payments made, compute the interest on the balance duc to the
next payment, and then deduct the payment as above; and in like man-
ner }:wm one pgyment to another, tll all the payments dre absorhed ;
provided the time between one payment and another be one year or more.
But of any. payments bhe made before one year’s interest hath accrued,
then compute the interest on the principal sum due on the obhgation
for one year, add at to the prmapal, and compute the interest on the
sum pmd from the time ot was pard up to the end of the year ; add 1
to the sum pad, and dedued that sum from the principal and intercst
added together*

If any payments be made of a less sum than the interest arisen at the
time of such payment, no interest is to be computed, but only on the
principal sum for any perivd.

(12.)* $900.00. New Haven, June 1, 1828.
For value reccived, I promise J. ). to pay him, or order,
ninc hundred dollars, on demand, with intcrest.
James L. Emerson.

On this note are the following indorsements.  June 16, 1829, received
two hundred dollars of the within note  Aug. 1, 1830, received one hun-
dred and sixty dollars» Nov. 16, 1830, received seventy-five dollars
Feb. 1, 1832, received two hundred and twenty dollars.

What was due August 1, 1832 ? Ans. $417.82.2.
) OPERATION,

Principal, - - - - - - $900.00
Interest from June 1, 1828, to June 16, 1829, 124 months, 56.25

956.25
First payment, - - - - - 200.00

756.25
Interest from June 16, 1829, to Aug. 1, 1830, 134 months, 51.04,6
807.29,6

Second payment,” - - - - - 160.00,0
i 617.20,6

Intercst for one year, - - - - 38.83,7
686.13,3

* If the year extends beyond the time of payment, find the amount of
the remaining principal to the time of payment; find also the amount of
mdorsement, or indorsements, and subtract their sum from the amount
of the principal.
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Amount brought forward, $686.13,3
Am’t of 3d pay’t, from Nov. 16, 1830, to Aug. 1, 1831, 84mo., 78.18,7

. 607.94.6

Interest from Aug. 1, 1831, to Aug. 1, 1832, 12 months, 36.47,6
: 644.422

Am’t of 4th pay’t, from Feb. 1, 1832, to Aug. 1, 1832, 6mo., 226.60,0
Balance due August 1, 1832, - - - $417.82,2

4
Mcthod of computing arnual interest in the State of Ver-
mont. .

When the contract is for the payment of interest annually,
and no payments have been made, we adopt the following

RuLe. — Find the interest of the principhl for cach year, separately,
up to the time of . payment ; we must then find the simple interest of these
interests, severally, from the time they become due up to the time of pay-
ment, and the sum of all the interests added to the principal will be the
amount.

Should payments have been made, we find the amount of the prigicipal
and from this we subtract the amount of the indorsement or indorse-
ments to the end of the first year. We proceed in the same manner to
the une of payment.

But when the contract is for a sum payable at a specified time, with
annual interest, and payments arc made before the debt becomes due, we
Jind the inti vest of the principal up to the time of the fir$t payment, and
thas interest e reserve ; we then sultract the pgyment fron the princi-
pal, and find the anterest of the remander up to the time of the neat
payment, which inferest we add to the other interest, and so continue up
to the teme the debt lecomes due, and the sum of the interests, edded to
. last prinapal, will be the amount due at that time. e After the debt
becomes due, the interest is to be calanguished annually, if the payments
are sufficicnd for that purpose.

13. J. Jones has J. Smith’s note, dated Jaﬁuary 1, 1810, fo™
£ 500, with interest, to be paid annually, at 6 per cent. What
was duc January 1, 1844 ? Ams. 8 630.80

OPERATION.
1st year, $ 500 X .06 =830. £30x.18=8$5.10
24 «  §500x.06=&30. §30 x.12 ="§3.60
3d « $500x06=8S30. $30 x.06 =$1.80

4th «  $500 x.06 =48 30. $10.80 interest of
$120 interest of principal. [interest.
Principal, $ 500 00.

s This is the mecthod, when
Interest of principal,  120.00. ; X b ’
Interest of intercst, 1080, there are no indorsements.

Amount, $630.80 Ans.
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(12.) $300.00 Thetford, Vt., January 1, 1843.
For xplue recewved, I promise to pay Hiram Orcutt, Esq.,
or order, on demand, three‘hundred doilars, with intcrest an-
nually. M. T. Cicero.
“Attest, P. M. Virgil.
On this note are the following indorsements. Sept. 1, 1843, received

eighty dollars. "July 1, 1844, received one dred dollars. April 1
lﬁgﬁt,yreceivad figty ollars. m Pt S

What was due January 1, 1847 ?

OPERATION.
Principal, - - - - - - $300.00
“Interest for one year, " - - - - 18.00
Amount, 318.00
First payment, - - - - - - 80.00
Interest on first payment, 4 months, - - - 1.60
Amount of payment, - - - - - 8160
New principal, . - - . - 236.40
Interest on new principal, one year, - - - 1418
Amount, 250.58
Second payment, - - - - - 100.00
Interest on sefond payment, 6 months, - - - 3.00
Amount of payment, ¢ - - - - - 103.00
New principal, - - - - - - 147.58
Interest on new principal, one year, - - - 8.85
! Amount, 156.43
Third payment, - - . - - 50.00
, Intergst on third ppyment, 9 months, - - - 2.25
Amount of payment, - - . - - 52.25
New principal, - - - - - - 104.18
Interest on new principal, one year, - - - 6.25
Remains due January 1, 1847, , - - - - $110.43
The above is"the method of compuﬁng annual interest, when
there are indorsements on the note, and it'is not payable at a
specified pmcn;. I ! ,
(15.) & 600.00. Montpelier, Vt., June 1, 1844,

For value receivéd, I promise to pay John Smith, or order,
six hundred dollars, in three years, with interest annually.
Attest, S. Morse. John Y. Jones.
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On this note are the following indorsements. i?t' 11 5! rodbived t‘wn
hundred and fifty dgljars. Nov. 1, 1846, réceived two'

What was du unepa, 18472 s “‘?-’A'“

OPERATION.
sggg % .075 = 45.00, interest from Jurie 1, "x"

S0 X.07 = 2458 *«%ﬁ%
BOX .07 = terest from Sep
- %’qu‘::.

150 X 035 = =* 5.25, interest fi
74.75 8 74775, amount of [184'7¢

$ 22475 remains due June 1, 1847, "»5‘ .
The above is tha,r'nethod of compu& annual i interest, when
the contract 1s for a specified tume.
Nore — The above methods of computin mnﬁnllnuui}“no! only
ractised 1n the courts of Vermont, but a sumilar

?n some of the courts of New Hl@pﬁi’i\bn glﬁdu,z‘b. Ms d

Massachusetts.

1 v

! '

']
Scermion XXXIX,

MISCELLANEOUS PRGBLEMS m\{m‘nnp

* PRINCIPAL, interest;and nme given, to g mm wﬁ:
to

1. At what rate pex cent. must ‘%00*6 p on
gain $120 1n 4 years? -

OPERATION. BY il "‘W
8500 * The inte .’t for the
.01 given time.at one cent. is 4
500 cents, 4 50Qvill be 500timesas

en, i ° 1 r eent.
30.00) 120.00(6 per °°‘Q"“‘& $120 will give *ﬁ: 6er pnat

Ruie. —-D:mdc mtcrm the { of Pha g
at 1 per ceht. for “‘:‘, lime, tmdbtylu quo w|£ b mﬁ
cent. requm-d 3 . k
2. At what rate per cent. must $120 be on interegt to Mt
Ans. cent.

to $133.20 in 16 months ?
¥ 16 .
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%rg per cent must 8280 be on interest to amount

4 -years? A‘p. 7} per cent.

, s m r”t. and rate per cent.@ven, to find the time.
4.1-1 ust $500 be on mterest at 6 per cent. to

gein $120 ? ¥ Gt 4
ormrfox. & ANALYSIS.

8500 . ¥ ! We ﬁnd the inférest of $1.00 at
06 the given rate, for one year 1s 6
W)wo Go(4 § ye Ans cents. 500 wil, therefore, be 500
Q(_) #“. txmesnsm;%% $500 xX 06 =
oy 83000 ‘?n tahe 1 year to

gain OM, it w1u qmre %to gamn $120, = 4 ycars, Ans

R Dnmia gwen m{emt by the anterest of the principal for
1 yaar, and the quo

!‘
5 How long qst 8?0 be’on interest §
a.mounttoalas,
6. How long 8‘280,1)9 on interg

@1 per cent. to
“ul 6 months

amodﬁ,to,& 411.952, } years.
Interest, ume: ap# rete per cent. nggn, G p principal.
7. What p: at npe’nt 1s pufficigt # 4 0
i 81307 \f 5 ‘ﬁ“ g
ofentyrch, | BY 5““'“'8
$1 ‘
, 06, Yo ? ‘mst of 81 for the given
06 ! »* d tifne is 24 cents. If,24

4 cents, then, glvc 81 for principal,
24)120. 00(‘ m.w # $120 00 will trncs as

-22__ much, = § ns d
m-‘aount% tl#ri?emt or

qubtient 13 the

v 6”1"';%11‘« e vath and

%, ;aﬁ per cent. 18 t in 16 months
to 4 3.20? oA . Ans 8120.00.
at_princi t 7} per cent. 1s sufficient m eaps to
amount to 1195 ? Ass. 3 38’695‘
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SrcTION XL
COMPHUND * INTER,EsT

TrE law specifies that the boMower of money shall pay a
certain number of . doljars, called per cent., for the use of one
hundted dollars for a year. Now, if this,forrower does not
pay to the lender this per cent. at the end 9. the it is no
more than just that he should payginterest for the®ist of it, so
long os he shall keep it ,m Ins pdtsession ; and this is called

Compound Inm'm. - v,
1. What is the Gompound mterest of °8 300 for 3 years?
b «Ans. 857.30,4,
First Method. ‘ v Second Metlm{&
$ 300, principal. 5 3= 4,)300
1.06 . ' Lom D) 15 .
18.00, interest for 1 year, » ___9 7
300. 5. o 5= #)318 .
. 318.00, t for 1 year. l==}) lﬁ.Qg
106 STt
[} !
1908, mt: fot second year. 12:)) 16 85,4
38 3.37,0
3;:17 32 amount for 2 years. . ' ¥ 357304 30,4
00
20 23,48 . for thurd year. f 7304
317 0
357.30,48, amount for 3 2 Non _&‘5 per cent. 15
00 « y g of the gmcqul and {'per ®
$57.30,48, compotnd int. fggdyrs. cent 18 { O b per cent.
Ruwe. — Fuld the wterest of the gny one year, and add
il to the prinaipal, then find the sntere emount for the next
year; S0 amtmue uapl the time of setllemmt Subtract the prin-

cipal last end the remander is the compoukd -
terest o 4 » “
2. What is ﬁam $500 for 3 yeai'l?

th drn ¢ el o 1&9 50""

3. (3 m terest o or

Whatis e‘go poun o $‘Z‘72 ’2

4. What is the co und intercst of $316 t‘ﬁ
69.01

months and 18 days ? ,7.
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By the aid of the following Table, calculations are fRore easily effocted
than by the preceding rule. ¢ Y
S TABLE,

Showing the amount of 1 dollar, or 1 pound, for any number of ycars un-
i der 40, at 3, 4, 5, 6, nmti 7 pe? cent.’,"compgund mlercst.y

Years. | 3 per cent. | 4 per cent | 5 percent. | 6 percent. | 7 percent | Years

1.030000]1.040000 1.050000] 1.060000| 1.070000 1
1.0609006|1.181600]1.102500} 1.123600{ 1.144900 2
1.09272711.124864 | 1 157625| 1.191016( 1 225043 3
1125508 1.169858 [ 1.215500| 1 2062476| 1.310795 4
5
6
7
8

1.150274 | 1.216652 (1 976251 1.33n223] 1.402552
1.194052{1.265319] 1.340095 |+ 1.418519| 1.500730
1.299873(1.315931{1.407100 1.503630] 1.605751
1.266770| 1.3653569 | 1.477455| 1.593848| 1.7161n6
1.304773|1.423311|1.551328| 1.639478( 1.838459| o
10 |1,343916]1.480284|1.628894 | 1.790847] 1.967151] 10
11 [1.384233(1 539454 (1.710339| 1.898208| 2.104852| 11
12 |[1.425760]1.601032(1.795856] 2.012196] 2232101 12
15 11.468533]1.665073{1.883649( 2.132028] 2.40un45) 13
14 [1.512589]1.731676,1.979481| 2 260003| 2.67=534] 14
15" {1.557967|1.800943[2.078928 | 2.376568| 2.759032| 15
16 [1.604706]1.872981 |2.1682674 | 2.5403511 2.952164| 16
17 |1.652847)1.947900]2.292018| 2.692772| .3.158815| 17
18 [1.70R0133(2.025816|2.406619| 2 854339| 3.379032( 18
19 |1.753506(2.106849|2.526950| 3.0255399| 3.616528| 19
20 [1.806111(2.111123[2.653297| 3.207135( 3 869635| 20
21 |[1.860294|2.278768|2.785962| 3.399563| 4.140563| 21
22 [1.916103]2.369018(2.925260| 3.603537| 4.430403| 22
23 [1.973586(2.464715(3.071523| 3.810749] 4.740530{ 23
24 [2.042794]2.563304|3.225009] 4.048934| 5.072367| 24
25 [2.003777]2 665836 2.356354 | 4.291870( 5.427434( 95
26 |2 156501]2.772469 | 3.505672| 4.549382| 5.1507362] 26
|92 |222123072.083368 | 3.733406| 4.822345| 6 213868| 27
28 |2.2%7927|2.998703(3.920129| 5.111686| 6 6185138 28
29 |[2.356565]3.118651|4.116135| 5.418387| 7.114257| 29
30 [2.427262(3.243307[4.821942( 5.743491| 7.612255| 30
31 [2.500080|3.373133}4.538039| 6.088100| 8.145112] 31
32 (2.575082|3.508058]4.764941 | 6 453386{ 8.715270| 32
33 |2.652337 |3 648381|5.003188| 6.840589| 9.325330| 33
34 [2.731985)3.794316|5.253347| 7.251 9978113 34
35 |2.813562)3.94608815.516015] F§686 10.676581| 35
36 |2.898 4.10393215 791510 147252| V1 423942 36
87 |2 985226|4.268080|6 051408| B8.636087]12.223618| 37
38 |3.074783|4 1316 385477 9 15426213 079271| 38
39 [3.167026|4.646865|6.7047511 9 703507113 004<2n| 39
40 3.262037]4.801020| 7.039988 [ 10.285717| 14.974457| 40

D@D ORI -

- —

‘To perform queat.ions by the T'able, multiply the amount of one dollar



sECT. 3L ] COMPOUND INTERLST. 188

for the given ratdand time found in the Table by the principal, and from
the product subtrasy, the principal, and ghe remainder is the compound
mierest ! ° .

3
Norr —If there be months and da;i, find the amount for them on the
number taken fiom the Table, before it 15 multiplied by the prineipal.
\]

'y

EXAMPLES.
5. What 18 the corgpound interest of $ 360 for 5 years, 6
months, and 24 days ? Ans. 3138.14.
OPER.ATIE)N.

’

1.338425, amount of 1 dollar for 5 years.
-034, rano for 6 months and 24 days.
5352900
4014675
045199650
1.338225 R
raummgo, amount o1 doffar for 5yrs. 6mo. 24 days.
" 3 0 ne b"
53023479000
415117396 -
49=,14,0874000, amount of prineipal for 5315 $mo 24 days.
360
- $ 133.14, compound interest of the pnncfpal for do.

6. What is the interest of $ 890 et 30 years ?
Ans’$ 4221.70,6.
7. What is the amount of $ 480 for 40 years?
Ans. $4937.144.
8. What is the interest of 8 300 for 10°years, 7 msnthse
and 15 days ? Ans. $ 257.40,1.
9, What is the amount of $ 586 for 12 years, 1 month, and
29 duys, at 5 per ceat. ? ‘ Ans. $1060.99,5.
10. The probable number of blacks at this time (1833) n
the Unifed States 18 2,600,000. Now, supposing their increase
to be 25 per cent. for every 10 years, what wif be their num-
ber in the year 19352 Ans. 23,288,057
11. Supposmg the ugunl increase of the pegple of color to
be 2 per cent., how many must be sent, out of the country
each year, that their numbers might not iperease ?

. Ans. 50,000.
12, What is the amount of $ 900 for 7 years, at 5 per
cent. ? Ans. $1266.30.

16*
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13. What is the interest of #350 for 3 years, 3 months, and

24 days? Ans, $ 74.771,5+.
14. What is the interest of ‘§ 970 for 2 years, 9 months, and
24 days ? ! Ans. $173.29,5.

To find the amount of a, note by compound interest, when
there have becn partial payments.

RuLe. — Find the amount of the princpal, and from st subtract the
amount of the indorsements.

EXAMPLES, ‘

15. A, by his note dated January 1, 1830, promises to pay
B $500 on dcmand.

On this note are the following indorsements  July 16, 1830, received
two hundred dedlars  August 21, 1831, received two hundred dollars
December 1, 1832, received one hundred dollars.

What was the balance Sept. 1, 1834 Ans. 852.73.

(16.) $100.00. Boston, Sept. 25, 1833,

For value received, I promise Peter Absalom to pay him, or
order, on demand, one hundred dollars, with interest afier six
months. " * J. P. Jay.

On this note are the following indofgements. June 11,1834, 1ccerved
fifty dollars. Sept 25, I34, roceived fifty dollars,

What was due August 25, 1835 ? Ans. $2.24,7.

(17.)  $1009.00. New York, January 1, 1840.

For value received, 1 promise to pay J. R. Montgomery, o1
order, on demand, one thousand dollars, with interest at seven
‘Jer cent. . . John Q. Smuth.

Attest, J. Page.

On this note #re the followin indorsemﬁitn. June 10, 1840, received
seventy dollars  Sept 25, 1841, received eighty dollare  July 4, 1r42,
*eceived one hundred dollars ~ Nov. 11, 1843, recerved thirty dollars
Jdane 5, 1844, received fifty dollars. :

What remaipt due April 1, 1845, at 7 per cent. compound
mterest ? . & “Ans. $1022.34.

(18.) $1700'00. - Bradford, July 4, 1841 -
Lem A. Brown sgventeen hundied dollars. Sept. 1, 1843,
received one thousand dollars.

What is due July 4, 1847, at 5 per cent. compound interest -
Ans. $1071.81,9
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Secrion XLL
" DISCOUNT.

THE object of Discount “is to show us what allowance should

be made, when any sum of money is paid before it becomes
due. :
*-The present worth of any sum is the principal that must be
put at interest to amount to that sum in the given tfme. That
1s, $ 100 is the present worth of $ 106 due one year hence ;
because $°T00 at- 6 per cent. will amount to $ 106, and $6 is
the discount. T °

1. What is the present worth of $ 12.72, due one year hence?

First Method. Second Method.
$12.72 ) ‘ 8-
100 . L06)12.72(812,Ans.
106)1272.00($ 12 Ans. . 106
106 - 212
PR & -2.12
%_m o, et .

¢ ot *

As & 100 will amount to 8106 in one year at 6 per cent , 1t
1s evident, that, if 88 of any sum be wfen, it will be its pres-
ent worth for one ycar, and that $§; will be the discount.
And, as $ 1 is the ptesent worth of $ 1.06 duc one ycar hence,
it is evident that the present worth of $12.72 must’ be equal to

the number of times $ 12.72 will contain $1.06.

RuLe. — Dimde the given' sum by the amount of $ 1 for theoyives
rate and time, and the quosient will be the present worth. If the pres-
ent worth be subtracted from¥the given sum, the remainder will be the
discount. . . *

2. What is the present Worth of $117.60, due one vear
hence, at 12 per cent. ? Ans. $ 105.00.

3. What is the discount.of $802.50, at 7 p&; cent., due onc
year hence ? ° ; , Ans. 8$52.50.

4. What is the pres% worth of $769.60, dye 3 years and
5 months hence ? Anps. $638.67,24.

5. What is the present tvorth of $986.40, due 7 years 9
months and 20 days hepce ? - ‘Ans. § 671.78,258,.

6. How much grain must be sent to the miller that a %ush-
el of meal may be returned, the miller taking %5 purt for toll ?

Ans. 344 quarts.
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7. What is the present worth of $ 678.75, due 3 ycars 7
months hence, at 7} per cent. ? Ans. 8534.97,5/ 4.
8. I have given my note for #1000, to be pad Dec. 18,
1835. What is the note worth June 7, 1834
* Ans. $915.89#5 .
9. James has a note against Samuel for $715.50, dated
August 17, 1834, which becomes due January 11, 1835. What
ready money will pay the note Sept. 25, 1834 ? .
, Ans. $703.07,84.
10. A has B’s note, which becomes due Nov. 25, 1835, for
$914.75. What is this note worth Jan. 1, 1835? |,
' Ans. $86788,41-.
11. A merchant has given two notes¥ thefirst for 879.87, to
be paid Jan. 21, 1836 ; the second for $ 87.75, to be paid Dec.
17, 1836, What rcady money will discharge both notes Feb.
10, 1835 ? Ans. 8 154.54,4}.
12. Tt being now Oct. 14, 1833, and A owing me $ 1728, to
be paid Dec. 17, 1837, what ought I now to reccive as an
equivalent ? Ans. § 138),84,7.8%%-
13. Bought cloth in Boston at $5.00 per yard, * What must
be my ¢ asking®price,” in order ‘that I m& Won it 10 per
cent. and still make 10 per-cent. gn my purchase ?
Ans. $6.113.
14. James Ober owes Samuel Hall as follows: $ 365 87, to
be paid Dec. 19, 1835; $ 161.15, to be paid July 16, 1836 ;
$ 112.50, to be paid June 23, 1834 ; $96.81, to be paid April
19, 1838. What should he receive as an equivalent, Jan. 1,
1834 ? Ans. 8 653.40}-.

Seémign XLIT
.
PER CENTAGE. "

THais term is used to express so much by the hundred. Ttis
derived from two Latin words, per and ‘éentum, and means by the
hundred. It is not applied to money, but to any commodaty.

The process of offeration is similar to Interest.

oL

EXAMPLES.

1. Reccived a legacy of $1728. 1 gave 10 per cent. of it
to a benevolent society. Ilow much had | remaining ?
Ans 81565.20.
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2. Bought a horsc for $120, and sold him at 6 per cent. ad-
vance. What did 1 gain ? " Ans. $7.20.
3. Sent 1728 barrels of flo v‘ to Liverpool, but in a storm
25 per cefit. of them were thrgﬁm overboard ; how many re-
mained ? ' Ans. 1296 barrels,
4. A certain colonel, whose regiment consisted of 900 men,
lost 8 per cent. of them in battle, and 50 per cent. of the re-
mainder by sickni%s. How many had he remaining ?
TR Anps. 414 men.
5. A merchant, having $1728 in the Union Bunk, wishcs to
withdraw 19 per cent. ; how much will remain ?
A Ans. $1468.80.
6. A gentleman, wh@had an estate® of $ 25,000, gave in his
will, to his wife, 40 per cent. of his property, und to his son
Samnel, 30 per cent. of the remainder. The residue he divid-
cd cqually between his daughters, Marcia, Isabella, and Clara,
after having deducted $60 as a present to his clergyman,
What did each receive ? ' ’
Ans. Wife,.$10,000; son, $4,500; daughters, & 3,480 each.
7. What 1s }5.per cent. on 500 bushels > Ans. 75 bushels.

8. \What #20%per cent. on 75cwt. ? Ans. lhcwt.
9. What ig'80"per cent. on 150 tons ? Axs. 45 tons.
10. What is 75 per cent. of $ 500 ? Ans. § 375.

11, What is 95 per cent. on 700 chald®ns ?

Ahns. 665 chaldrons,
12. What is 2 percent. on 40 miles ? Ans. R miles.
13. What is 99 per cent. on $1000 ? Ans. $990.
14. What is 33 per cent on 144 barrels ? - Ans. 48bbl.
15. What js 663 per cent. on 90 hogsheads ?

Ans®60 hogsheads. ®

16. What is } per centgon $100 ? Ans. 0.25.
17. What is § per cent. on 17281h. ? Aas. 15.121b.
- e ‘A aye
. Seormon XLIL % °

COMMISSION AND BROKERAGE.

Y : e e

CommissioN AND BROKERAGE arc compensations made to
factors, brokers, and other agents, for their services, either for
buying or selling goods.

Norz. — A factor is an agent, employed by merchants rmdmg in other
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ilaces to buy and scll, and to transact business on their acconnt. A bro-
er is employed by merchants to transact business.

RuLe. — The method of operafion is th same as in Interest and Dis-
count, . b ¢

¢
EXAMPLLS.

1. My agent in New Orleans has purchased cottgn, on my
account, to the amount of $18,768 ; what is lys commission, at

13 per cent. ? P .e:n. $ 32541,
2. If o broker*sells goods for me to theﬁ ount of § 896,
what 15 his commission, at £ per cent. ? | Ans. $17.92

3. My factor in London writes that he has purehuscd fo1 11
to the amount of 395.£, 15s. 5d. ; what 1s his comission, at 2
per cent. ? v Ans. 8£. 18, 1/, d

4. A factor receives $1976, which he_is to lay out fo
goods ; having deducted his commussion of 4 per cent. how
much will remain to be laid out ? Ans. $1900.

Nore. — As b nussion §8 to be taken out of the sum remaited Le
will not receive 4 dollrs on every 100, but 4 on every 104, that 15, he
’

will recerve 1z .
5. Wht is a broker’s commigsion for, purchasing goods to
the amount v’ $ 7658.73, at l-}ﬁﬁr cent ? E{ s, $lgl4.88},.
6. My faor atNew Orlcaga advises me that he has pur-
chased on my account 87 bal cotton, a* $107.75 per bale;
what is his commissidn, at § pef'cent. 2 Ans, 81195,
7.1t « cnghged a broker 'to purchase for me 12 sharcs m
the Bosion and Maine Railroad, at $112.25 per share ; what
18 his comtfussion, at } per cent. ? Ans. $3.863.
8. My agent, S. Cloon, at Cincinnati, advises me that he
o hag purchused on my account a cargo of pork, consisting of
700 barrcls, at 812.25 per barrel ; what is lus commission, at
1§ per cent. ? LA Ans. §150.004.
9. Sent o my ageny, John Crowell, at Rochester, N. Y,
$ 8960, to purchase a qu!mﬁty %ﬂ flour ; his comnmissjons are 2
per cent. on the purchase, whihiie is to deduct from the money
sent'him ; whg* is his commussion ? Anps. 8175.68°2.
10. What is a broker’s commission on thg sale of 700 barrels
of flour, at 8 5.75 per Wrrel, at 13 per cent.? Ans. $70.43;.
11. What ¢s the commission on the sale of 173cwt. of sugar,
at § 8.95 per cw%} per cent.,? Ans. §$29.03.
12. My agent ig? London has purchgged goods for e 1o tl,
value of B79£. 195 9d; what is his Sommission, at 3§ per
cent. ? ! Ans. 29.. 13s. ggsglod-
13. Sent a cargo of flour to Liverpool, which my factor sold
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for 987.£. 18s. 6d. e invested this sum in broadcloths, at 1£.
3s. 8d. per yard.  His commussion for selling the flour 15 2}
per cent., and for purchaging thesbroadeloth 13 per cent , and

he 15 to recdive his commissio selling und buyimng, out of
the proceeds of the flour. Requtbed the number of yards of
broadeloth that 1 should receive. Ans. 801:%% Sy

11 I have remitted to my correspondeng.a certain sumn of
money, which hesjs to lay out for e in ir&h, and having re-
served to hunself@) per cent. on the purchage,-which amount.
ed to 8,'90, he byys for mme iron, at $ 95*per,ton. * Required

the sum remittéd, and the quantity of iron purchased.

" fhins rethitted, § 3690. '
" lPh purchased, 375 17cwt. 3qr. 164;1b,

L .

. Secrion XLIV.
' STOCKS.

Stocks 15 a genghal name used for funds established by gov-
ernment, or individuals, in thejr corporate capucity sthe value of
which is oficn variohle,

When <tocks will bring wore in the mafket than their origi-
nal cost, their value 19 saud to be abore par,and w! trom any
circumstance, their vilue is less than the orignial cost, they are
said to be below par. *

T'he method for computation is the sume as in Interest.

EXAMPLLS. . -a
1. What is the value of 24360 of the National Bank stock,
at 135 per cent. ? $ 24360 x 1.35 = R 32886 Ans.

2. Sold 15 shares, $ 100 cach, of the Buston Bank, at 13 per
cent. advance. To what did they amount ? Ans. R1695.

3. What must I give for 12 shares in the Taverhil Bank, at
15 per cent. ndvance, shares being $100 cach # % ns. $1330.

4. What is the piirchase of 1058£. 12s. bank stock, at 1153
per cent. ? A Ans. 12254 Gs. 7£:d.

5. Sald 30 shares, $100 each, in the Boston and Providence

Railroad, at 8% per cent. advince. .To what did they amount ?
'3‘ 0 Ans. 9 3262.50-

6. What is the value of* 10 shares in the Philadelphia and

Trenton Railroad stock, at 85 per cent., original shares being
#100° Ans RR50
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7. What must be given for 5 shares of the stock in the 0cc'm

Insurance Company, at 7 per cent. advauce, the orlgmal shares
being $100 ? ° Ans. §535.

':w,i
Section XLYV.
INSURANCE AND POLIéIEs

INSURANCE isa security, by paying a certain %um, to indem-
*nify the secured against such losses'as shall be specified in the
policy, . -

Poricy is the name of the, writ, or instrument, by which the
contract or indemnity is'e d befween the pames

No-n; — If the average loss docs not exceed 5 lPer cent. the underwrat-
ers are free, and the insured bears the loss himsel o

RuLE. — The same as in Interest and Dmawu

" o EXAMPLES.
1. What would be the amoungisf the msp,pﬁos on my house,
"valued at § 5728, at 1} per centy sAns -$100.24

2. What would be the pre for insuring my good shnp
Betsey, for a voyage.from Bosf 1 to Liverpool, at 1} per cent.,
the vessel being.valued at $l7,289 . Ans. $216.11}.

3. My ship Massachusetts is valued at §50,765. -If I in.
sure 810 000 at the Columbian Office at 4% per cent., $12,000
at the Atlas Office at 3}, and the vessel is cast away on her
voyage, what is the amount of my loss ? Ans. $29,705.

« < A gentleman in Boston effected an insurance on his store
and goods, valued at $ 47,600, for 5 years. For the first year he
is to pay 4} per cent., for the second' ygar 3% per cent., for the

third year 4% per cent., fof' the fourth year 5 per cent., and for
the fifth year 5% per cent. What is the amount of his whole

msurance ? Ans. $11,007.50.
. What is tae premium on $1728 at 7} per cent ?
v Ans. $125.28.

6. .My ship, the Julia, Ann, is valued at $35,000, and her
cargo at § '7.‘)2 000. I procure an insurance on # the value of
the ship, af 3} per'i f gent., and on § of her cargo, at 2} per cent.
What is the ‘amount of premium ? M Ans. $1932.50.

7. The good ship Marcia Demming is valued at $18,750;
her cargo cost 8 37,960, and, being bound to Canton, I have got
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410,000 mnsured on the vessel, at 3§ per cent., and 820,000 on
ber cargo, at 4§ per cent.  What would be my lossif the ves-
scl should foundér at sea, ? . Ans. $27,99% 50
5. My hbrary consists of 2691 volumes, valued at $ 3675.
If T get tlus wnsured, at 43 per cent, what 1s my actual loss if 1t
be destroyed ? Ans. $179.153.
9. What 1s the premium on § 896, at 12 per cent.?
Ans. $107.g2.
10. What 1s the premium on 8 850, at 18} per cent. ?
Ans. $157.25.
11. What is the premium for insuring $ 9870, at 7 per cent. ?
Ans. § 690.90.
12. What sum will be secured for a policy of & 1725, deduct-
wme 15 par cent. ? Ans. %1168 R0.
13 What suin must a policy* be taken out for, to cover
=~ 2175, when the prenum 1s 10 per cent. 2 Ans. »2750.

Nork — As 10 pcr cent s alrcady taken out, the sum covered must be
wy of the pohcy M

1. A certun company own a cotton factory, valued at
% 26,250. For what sumn must a policy be taken out to cover

the whole property, at 124 per cent. ? Ans. §30,000.
135. If a policy be taken out for $ 3600, at 40 per cent , what
is the sum covered ? Ans. $2160.

Note — It 18 evident, that, if 40 per cent, be'taken from any sum, 60
per cont will be left

16. 1f a policy be Yak: n out for $ 600, at 10 per,cent., what
1¢ the sum covercd @ Ans. §510.

17. A merchant adventured $1000 from Bosion to New
Oilcans, at 3 per cent. ; from theuce to Chily at 5 per 0t wug
from thence to Cunton, at 6 per cent.; and from thence to
Boston, at 7 per ccnt. For what sum must he take.out a
policy, to cover his adventure the voyage round -
Ans. 81241 34,84

Ss:c'rmN XLVIL
BANKING.

A Banx is a place of deposit for money, which is usually
divided into shares, and owned by persons called stockholders.
N 17
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Its concerns are managed by a board of directors. It issues
notes or bills of its own, intended to be a circulating medium
of exchange or currency, instead ﬁf old #nd silver, These
bills are obtained from the, bank oaps. When money 18

hired from a bank, it is the usual custom$td deduct the interest
at the time of receiving it’A man, therefore, who hires money

from a ba.nk, gives_his note for a sum as much larger than he
A

t,e s ‘said to be (lmrounie /
ceived at a- bun& '*éeeumy for* money tal‘im from it ;" and
the interést deducted it the “discount. Thg,. ncrest on eyery
notc discounted o' a;}ﬁmk p con uted for! days more than
“the time sp d’in*the no §, ift thegnote is puyable in
60 daysg the 'interest. i taken for 63 days; ﬁ'or the law allows
3 days to the debtor, after the txme has expu'ed for payrﬁent
which are called;days of grace. .

The rule for’ oomputmg the dxs;:ount g the same as in sim-
ple mteresL

"4 vl

) - EXA S. K A.-\ ' ¢
1. What s the bnnk dxsco b.on $476 for 30 days and
grace ? N "&by Ans. $2.618.
2. What is thQ bank dlscount on $1000, for 60 davs and
grace?’ Ans. $10.50,
3. What is the bank dlscount on $ 17600, for 90 days and
grace? Ans. $120.90.
4, What is the’ bank dlsga t on $8000 for 60 days and
grace ? Ans. 8 84.00.

"3, How much, money 79 Be received on a note for
$760, ag)aya.l;\l.e in '8 months fdlscq%pted at a bank when the

interedtis 6 er cent, ? Ans. $740.62.
6. What sum is paid at & ba.nk or a.note 6f $1728, payable
in 8 months ? + Ans. 81701.21,6.

7. A merchqpt sold a cargo of hemp for 87860, for wluch
he received a'note payable in 6 months. .How mnch money
will he recejve at a bank for this note ? Ans."$7620.27.

8. A merckant bought 450 quintals of fish at $3.50 cash,
and sold them immediately for $ 4.00 on 6 mgnths’ credit, for
which he received a note. If he should gt this note discounted
at a bank, what willhe gain on the fish Ans. $170.10.
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§Ec:1‘ton XLVIL
BARTER.

Barter is the exchange “of one kind of merchandise for
another, without loss to either party. :

Questions ingthis rule are solved by finding what quantity
of goods, at atgiven price, of one kind, are eéqual in value to
another kind of goods Whose price 1s also given,

EXAMTLES,

1. ITow much sugar, at 123 cents ®per Ib., must be given in
barter for 760lb. of raisinsffat 8 cénts per Ib. ?", Ans. 4864)bs.
2. What quantity of coffee, at 17 ¢ents per 1b., must be

given in barter for 760Ib. of fca, at 624 cents per lb ?
2794 Albs.

3. A merchant delivered h3 hogsheads of .wmo, at $1. 10 per
a.l., for 126Gyd..qf cloth; what was the cloth per yd.?

d ? ‘f{ 95 d Xn . $1.65.

4. A has Q%M of suggr, worth 8 cents per Ib., for which
B gave him 1Zewt. of cintigmon ; at what did Dvplue s cin-
nainoh ? Ans. §0.54% per b,

5. A had 4lcwt. of hops, at $6.70%cr cwt., for which B
gave him 17cwt. 3qr. 4lb. of prunesy and $88 ; what were the
prum s valued at per 1b.? Aos. $ 009354,

6. A has sugar which*he barters with B, for 4%cnts per b,
more than it cost hun, aguinst dea which cost B 40 cents per
Ib., but which he puts in h’rtcr at 50 cents.  What did_A's
sugar cost him per Ib,? % Ans. $0.157°

7. How many staves, af $25'per thousand, must a meschant
receive for 15 hogﬂhﬂ&ds ol' wine, at $1.25 per gallon 2
. Ans. 47]M staves.

8. Q has 670 bushels oQonts. which cost him 35 cents per
bushel ; these he barters with Z, at 50 cents per bushel, for
fi8ur that cost Z $5.00 per Barrcl. What is the bartering price
of the flour, and how much will Q receive ?

Ans. 46 & sbarrels of flour, at $7.14% per barrel.

9. S. Jeuhing has 73885 bushels of corn, which 18 worth 7s,
per bushel ; but in barter he is willing to put it at 6s. 8d., pro-
vided he cun have Wheat worth’ 7« Gd. per bushel for 7s. 8d.
Will he gam or lose, and how much per cent. ?

Ans. Lose 13 per cent.
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Secrion XLVIIL
PRACTICE.

PracTicE is an eapeditious way of performing questions in
Compound Multiplieation and Proportion.

Rurk. — Assume the price at some umit hsgher lhgn the gwen price;
that 1, of the price be pence, or pence and [arthings, assume the price
at a sllling a yard,.gr pound, §c., 1f the price be i shillings, or
shillings and pence, &c., assume the prue at a pound a ymd, §¢ ;
then take the aliquot parts of a pound.

TABLM,
Showing the aliquot parts of Money and- Weights.

P
*

Parts of 8 £.* Parts of a ton. Parts of a half-cwt
o wt 3 Tb
10 s 3 | T s 3 2 s
8 (13 6 » 4 N1}
g <, i 4 u-i B « i
4 (13 * 2 2. 1 * B *
3 4 « } ) “ A 4 «
zevy | 1oen | mr
1 8 ' oy ' Parts of a cwt
1 “ 2"'0’ 10 -
*™ 'arts of a sulling. (ér lh ) P Parts of a quarter-cwt
d 1 «“ 1h.
| 6 ise 3 T16 « 14 is }
4 « 3 14 « 1 7o« ] .
3+ 1 8 o 4 « 1
?* mn "i 1 w P g} :: 4 v
1 “. . 9 « 7 Ty o« ™
T 111 1 7
M ' J
CXAMPLES. Al

%
. 1. What will 368 yards of nbbon cost, at 6 pence a
yard ? Ans. 9£. 4s.



SECT. ILVIIL] PRACTICE. 197

OPERATION. We assume the price at a shilling .
6d. = $)368s. a yard, and then say, if 368 shillings
20)—1-871' ,be the price at a shilling a yard, at
Sk 6 pence 1t must be half as much,

9£. 4s. viz, 184 shillings. We then reduce

the shillings to pounds.
2. What will 4785 yards of cotton cost, at 8 pence a
yard? & * Aps. 159L. 10s.
LOPERATION, Having found the

6d. = })4785s — pricc at 1 shilling. price at 6d. as be-
2d. = 4)2392s. 6d. = price at 6d. fore; we find it for

797s. 6d. = t2d, o the 2d. by saying
20)_3.1.9.0:_(ﬁ P":c'? B2 % ihat 2d. 1s } of 6d.

159 10s. = price at 8d. "
.

3: What is the interest of 8 368, at 15 per cent. ?
Ans. $55%0.

OPLRATION,

10 per cent. = y};)368

5=4)36.80 4,30 per cent. is yy of the principale
1840 apd 5 per cent. 1s 4 of "10 per cent.

$55.20 . e
4. What is the value of 17 acres 3 roods 35 rods of land,
at $80 pcracre? o Ans. $ 1437.50.
\ OPERATION. . '
$80 By dividing the price of
17 Y 1 acre by?2, we obtam the
560 5 4 price of 2R.; and by halv-

. o« 'ylng this,, we §ipd the price
2_; at :‘ . "g;'glR.; and ‘83 20 rods 1s
$1860 = price of 17A. half of a rood, its value will
2R.=14) 40 =dg.of M. be onc half; and mn the
1R. = 4) 20 =do.of IR.  same manngr 10 rods will
20rd. = }) , 10 == do. of 20rd. pe half the ﬁnco of 20 rods,
10rd. = }) * 5 =do. of 10rd. and 5 ruds will be half the
5rd. = 4) 250 =db. of brd. price of 10 fods.

$ 1497.50 = pricatof 17A. 3R. 85rd.
h. What cost 14 tons 15cwt. 3qr. 211h. of iron, at § 120 per

ton? Ans. 81775.62,5.
17*
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OPERATION.

$120
14 -0
. 81680.00 = pnce of 14T.
10cwt. = 3) 60.00 = do. of ‘I0cwt.
$1740.00
5cwt.‘*-§) 30.00 = do. of 50wt
7 y5) 3.00=do. of 2
r'.‘Fi 1.50 = do, of 1g¥
141, '__1‘} 775 = do. of L4lb. s
« Tb.= ) . 375 375_ do. of 7lb.
$l‘7756¢4 5==do. of 14T 15cwt. 3qr. 211b.
6. What cost 3871b. of g@gar at 9 ence a pound ?
‘gl d Ans. 14£, 10s. 3d.
7. What cost 4981&. of green tea, a.t 2 shillings and 6 pence

per pound ? ® Ans. 62£. 5s. Qd.
8, What cos%i&l yards of cloth, at 4 shillings and 9 pénce
ayard’ Aps. 91£. 4s. 0d.

9. What cost 714 yards of brqidcloth at ],5 slullmgs and 6
per;r(:)e %r yard ? 0& P3E£. 7s. 6d.
. hat cost 16cwt r. 1 f co era.k, £2.50 per
ewt, ? 3q R CoPP uga 42.09, Sp
11. What cogt 2 2'7cwt 1gr. 21ib. of coﬁ'ec, at $14 per cwt. ?
* Ans. § 384.124.
12. What cost 7 tons 13cwt 2qr ‘7’lb of hay, at $24.60 per
ton ? Ans. $188.8%,1%.
13. If 1 gere of land cost a 0 50, what will 25 ucres 2 roods
35 rods cost ? ‘ Ans; $207035,93.
4 If 1 acre cost$3232‘~wl%~wﬂl #ilA OR. 15vd. cost?
15. If 1 f ‘cloth ‘cogt+$- Ao a9
I ‘o cloth ‘o whnt will 7yd. 3qr. 2na.
cost ? o@' i%ﬂ ‘ ng $44l110
16. What is the premiunr-on § 6'780,¥at 12} per cent ?
Ans. 8 847.50.
17. What is the interest of 81728 for 5 yeurs 7 months and
20 days ? ¢ $ 584.64.
18 What will 19 tons 19cwt. 3qr 271}lb o pperas cost,
at 19£. 19s. 153d. per ton ? Ans. 399£. 19s. 518843d.
19. The estima¥ed distance of a-«cortain railrogd is 14m. 3fur.
85rd. 10f. ; what would be the ‘expensqyof constructing it, at
- $18675 per mile? | Ans. $270531. 07+
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Secrion XLIX.
EQUATION OF PAYMENTS.

v

WhEN several sums of money, to be paid at different times,
we reduced to a mean time for the payment of the whole, with-
out gam or loss go the debtor or creditor, it is called Equaton
of Puyments,

EXAMPLES. oA e

1. A owes B $19, 85 of which is to be paid in 6 months,
£6 m 7 months, and $8 in 10 months. What is the medium
thne for thé payment of the whole ? »

OPERATION. By enalysis. 85 for 6 months

§5x =230 is the sarme as 81 for 30 inonths;
$6x 7T=412 . and 86 for 7 months is the same
$8 % 10=180 as #1 for 42 months; and § 8 for
19  19)152(8 months. 10 months is the same as &1 for 80
Y152 , mouths ; therefore 81 for 30442

- - 80 = 152 months is the same

as $5 for 6 mponiths, $ 6 for7 months, and $ 8 for 10 months ;
but 5, & 6%t 88 are $19 ; therefore $1 for 152 months is
the same as $19 for ¢y of 152 months, which 1s 8 monthg, as
before. Hence the proprety of the follewing

Ruwt *— Multiply cach payment by the tome at which st is due ; then
diade the sum of the prodwits by the sum of the payments, and the quo-
tient will be the true time required,  + ¢

L]

*
2. A owes B 8300, of wiych 8 50 is to be paid in 2 mouths,
%100 in 5 months, atﬂ'the ainder in 8 wmonths, WL .y
the equatéd time for the whole sy ? Ans. 6 months.

— ol

r iy -
* This s the rulg usually adopted hg merchants, but it is not perfectly
corrcct, for o I owe a man § 200, § 10 % which I was to pay doiwen, and, |
the other 100 1n two years, the equated time for the payment of both
sums would be one year * It 1s evident, that, for deferring liu- payment of
the firgt § 100 for 1 year, I ought to pay the amount of § 100 for that time,
whick 15 $1064 but®for the other $100, which I pay a ycar before it 15

due, T ought topay the presgnt worth of $ 100, which i:? 04 333}, whtre-
as, by Equation of Payments, I only pay $200. Strict juStice would thero-
fore demand thay inferest shouldi be required on all sums from the time
they become due tinul the time %aym(-m. and the present worth of all
sums paid before they a 10 'EM\ better rulc would be, to find the pres-
ent worth on gach of the sums due, and then find m what time the sum
+ of thece present worths would amount to the payments
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3 There 1s c wing to a merchant $1000 ; $200 of 1t 15 to be
paid n 3 months, § 300 1n 5 months, and du, remainder in 10
months.  What 1s the equaigd time for the payment of the
whole sum ? Ans 7 months 8 days

4. A owes B 8150, 850 to be paxd 1n 4 months, and »100
i 8 months, B owes A $250 to be pard in 10 months It 1s
agreed bctween them that A shall make present pay ment of lus
whole debt, and that B shall pay his so much sooner as to bal-
anct the favor. 11 demand the time at whic must pay the
¥ 1250 » 6 months

5 A merchaht has $144 due mm, to befpaid 1n 7 months,
but the debror agrees to pay one half rcady money, and one
thud n 4 months. What time should be allowed him to p1y
the remainder ? Ans, 2 years 10 months

6 Theie 18 due to asmerehant $800, one sixth of which is
to be paid 1n 2 monthg, ¢ne third n 3 months, and the*remain
der 0 s1x months , but the debtor agrees to pay one half down
How Jong may the.debtor rétain the other half so that neith
party muy sustain loss ? Ans 82 months

7" 1 have purchased gogds of A. B, at sundry times and or
various terms of crcdit, as by the statement annexed. Whe:

1s the medium time of payment ? fv o
Jan. 1, a bill amounting to §$ 375.50 on 4 months’ credit.
“ 20, s « » 168.75 on 5 months’ credit.
Feb 4, “. o« 1+ 886 25 on 4 months’ credit
March ]l “ “ 144 60 on 5 monthy’ credat.
Apnl 7 « . “. 386.90 on 3 months® credit
FORM OF BTATEMENT, . ¥

e May 1, 37550 ¢ o
June20 16875 x B0 == 843'750

June 6,25 m# :ﬁq

Aug a4 60 X 4920

July 7, 386 90 x* 67 = 2592.230
$146200 ... )6224150(42}§3fda Ans.
v 584800

n 376150 *
¥ 203400 +
83750

The medium time of payment will therefore be 421§14 days,
that 15, 43 days from May 1, which will he Tune 12
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. "

8. T have sold to C. D). several parcels of g@dq. at sundry
time s, and on varous terms of er dit, as by the “staterent an-
noved. v

Jan. (L, abil upoummg to & 600 on 4 months’ credit,

Feb. 7, /A 370 on 5 monthy’ credit,
March 15, o 560 on 4 wmonths’ credit.
Apnl 20, © “ 420 on 6 months’ credit.

When 1 the &q’uated time for the paymenl 6f all the bills ?
*AnseJuly 11
9 Purchased gqods of John Brown, at sundry times, and on
vanous toims of credit, ag by the statement annexed.

Maich l 1815 a bl” amounting te $ 67525 on 3 months.

July 4, “N ‘876 18 on 4 months.
Stpt. 25, « ¢ w W 821 78" on 2 months.
Oct. l, t« “ “ / 961.25 on B months,
Jan. 1, 1846, « c 141.50 on 3 months,
Feh, 10, « e o 811.80 on 6 months.
March 12, ¢ « “ 567.70 on 5 months,
Apnt 15, “ o oau 369.80 on 4 months.

What 18 the equnted time fgr the payment of the above bills?
Ans. March 16, 1646.

»

[ ]
. Secrion L.

CUSTOM-HOUSE BUSINESS.

In every port of the United States wher® merchandise s
either (xported or |mponedt, there 18 an establishment called a
Custom-house.  Connected¥with this are eertainfofficers, ap-
pownted by government, called custom-house officers, whose
business 15 to collect the duties on various kinds of meichandise, *
&ec., importcd wto the United States.

The following article on Allowances, &rc., whs very politely
furmshed the guthdr by the officers of the Boston custom-house,
and may therefore be relied on as perfectly corract.

Allowances

Draft is an allowance made by the officers of the United
States government i the collcction of dutics on merchandice
lable to a specific duty, and ascertained by weight, and 1s also
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gtven by the usage of merchants in buying and selling. ITtis a
deduction from the actunal gross weight of the article paymg du-
ly by the pound or sold by weght. -
, For example, a box of sugar actua”y wemhs 500 pounds.
The draft upon this weight 1s 4 pounds. f :
500 gross.
4 draft,

496 differenas. * Upon this difference is mgglg a further allow-
ance of fifiecn. per cent. as tare, or as the agtual weight of the
hox before the sugar was put mnto 1. Tlus tare is allowed by
the government in the collecuon of the duty, and by the mer-
chant in buying and selling. Take, then, the box of sugar, say

5001b. gross.

4 draft.

496 difference.
71 tare. ! o

422 net weight, upon whiéh a duty is paid to the government,
or pricc 1s pud to the merchant in his sale. This tare of 74
pounds, or 15 per cent., is usually more than the actual tare, but
18 assumed as the probable or actual tare, by reason of the im-
possibility of ¢ starting® every boxtto-ascertain the actual weight
of the sugar, and the actual weight of the box which contamns it. *
This tare is safficiently correct for, the collector of the duty,
and the merchangwho deals in thé article. It is intended to
be a liberal allowance, and varies but lile from.the actual
tare. s ’

Drafts allowed at the custom-house in the collection of du-
ties, and by the merchants in theu- purchases and sales, are as
oW s —

Allowance fdr Draft.
Draft is another namb for Treﬂ which is an allowance n
weight for yaste. .
Ih, 1b
On 112 1
Abaove 112 and not exceeding 224 2
w991 « 3363
°g‘ 336  « « 1120 4
#1120 « “ 2016 7
« 2016 ©9

ExrranaTiON. — Many articles of merchandise are weighed
separately ; for example, boxes and casks of sugar, chests of
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tea and indigo. Upon each box or cask, or chest, an allowance
should be made for draft, according to its weight, as by the
above rulgy- Bags of sugar and eeffce, or bars of iron and bun-
dles of stegl, might be weighed together ; say, 10 bags of cotlee
at one draff’ nxiglx;.ﬁéig]n 1121 pounds ; from this gross weight
must be deductéd 7 pounds as draft ; 85 bars of Russia iron
might be weighed at one draft, — weight 2250 pounds, upon
which would be-an allowance of 9 poynds:drgft,-and by law
and usage theré‘é#h be no’ greater allowance than 9 pounds for
draft.. A greater'or less number of bags of doffec, br, bars of
iron, or any other article of merchandise, is wefghcd? and the
deduction is according to the weight of cach draft. An old rule,
and probubly-a better ope, amung merghants was the allowance
of ! per cent. on the ghoss ‘wei'ght,%‘ ‘alli lprcha&dise weighed,
as draft. ST TR i
- * Allowange for Leakage.

"TWo per cent. is allowed on the gauge of ale, becr, plater,
brandy, gin, molasses, oil, wine, and ruin, and other liquors in
ca ks, besides the. real wants of the cusk; for exumple, a
cask of molasses may gauge 140 gallons, gross gauge ; from
this first deduct § gallons, th#actval wants, or the quantity ne-
cessary to fill the cask,— we have
' 140 gross. *

5 out.

_ * ., 136 difference. | .
3 two per cent. for leakage.
_ 132 gallons net.

Tare is an allowance made for the actital or supposed weight
of the cask, box, case, or bag, which contains the article of
merchandise. . x d ’ v *:

The usage of merchants is in copformity with the law and |
usage of the officers of the ¢ustoms in their allowarice for tare,
dirccted by law, or found to be correct by their examination and
experience. o K ) '

The tariff of. the United States being in its details so unset-
tled, it is deemed advisuble not to insert any table®

v EXAMPLES.

1. Find the net wei'gfn of a hogshead of sugar, weighing
gross 1228lb., tare 12 per cent. Ans. 1075lb.
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OPLRATION.

12281b. gross weight.
«7lb. draft.
1221
12 per cent. of 12211b. = 146lb. tare. \
1075Ib. net weight.

Nore.— For draft fet th.e pupil cxamine page 2%

2. Required the net weight of 6 boxe _0f 'sugar, weighing
gross as follows, the tare being 15 per cent, : — N

No. 1, 450 lbs.

No. 2’ 470 do. OPERATION. )
No. 3, 510 do. 2914Ib. gross,
No. 4,496 day, . 6x4=_24lb. drafl.
No. 5, 468 do. 2890
No. 6, 520 do.  Tare 15 per cent. 433 L,
. Gross, 2914 L " 24571b. net weight.
3. What is the net weight of 4 chests of tca, which weigh as
follows, tare 22 per cent. ? Ans. 3841b.
. OPERATION.
No. 1,120 Ibs. . D 4801b. gross.
No. 2, 116 do. Y 8lb. draft.
No. 3, 126 do: A e
No. 4, 118 do. " 22%4= 88lb. tarc.
480 do. 384lb. net.
4 OPLRATION.

538lb. gross.

~4. What is the net weight of B bags « 3lb. draft.

of pepper, weighing as follows : 1081b.,

112lb., 1001b,, 120ib., and 98lb., tare 2 535
per ce;lt. ? l&’ Ans. ’524§ 2 pex sent. 111b. tare.
521lb. net.
OPERATION,

5. What is the net weight of 4 462{2' ::?‘ts.
kegs of mace, weighing as follows: — *
1121b., 1201b., 118lb., and. 110lb., 455
tarc 33 per cent. 2 Ans. 3051b. 33 per cent. 1;{0“’- tare.

3051b. nct,

Norr — In making allowances, 1f thero be a fraction of more than half
a pound, 1 pound 18 added to the tare.
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AMERICAN DUTIES.

The duties on merchandise imported into the United States
are either:gpecific or ad valorem duties.

Specific duty is a certain swn paid on a ton, hundred weight,
pound, squéte yard, gallon, &c.; but when the duty'is a certain
per cent. on the actual cost of the goods in the country from
which they are imported, it is called an ad valorem duty, that
is, a duty uccon"%g‘ to the value of the artiéle.

6, What is'the duty on 6 hogsheads of sugar, weighing
gross®as follows: No. 1, 1276lb., No. 2, 1280(h,, No. 3,
117811., No. 4, 1378Ib., No. 5, 1570Ib., No. 6, 13380b. ; duty
21 cents per Ib., tare 12 per cent. ? Ans. $175.52,5.

7. What is the duty on an invoice' 8f woollen goods, which
cost in London £ 986 sterling, at gd percent. ad valorem, the
pound sterling being $ 4.84 ? .+ _Ans. $2099 784

8. Required the duty on b pipes of Port wine, gross gauge
as follows : No. 1, 176 gullons, No. 2, 145 gallons, No. 3, 128
gallons, No 1, 148 gallons, No. 5, 150 gallons ; wants of cuch
pip, 4 gallons ; duty 15 cents per gallon.  Auns. $106 80.

9. Required the duty on a cargo of iron, weighing 270 tons,

at § 30 per ton? Ans. $8100.
10. Compute the duty on.7890 pounds of tarrcd,cordage, at
4 cents per pound ; tare, 1§ per cent. Ans. $310.08.

11. What duty should be. paid on 10 casks of nails. weighing
each 450lb. gressatdcentsperlb.,tareSpercent. Ans.$164.12.

* Sechion LL

BATIO.

Rario is the relation,which one quantity bears to another of
the same kind with respect to magnitude ; and the comparison
is made by considering how often the one is cgntained in the
other, or how often®the one contains the other. Thus, the ratio
of 12 to 8 is-eéxpressed Ly dividing*12 by 3 = 42 == 4, ratio ;
or it may be expressed by dividing 3 by 12 = % = {, ratio.
The former is the method by which the English mathematicians
express ratio, and the latter is the French method.

The former of these quantities is called the dntecedent, and
the latter the oonsequent.

N IR
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When the antecedent is equal to the consequent, it is called
a ratio of equality’; thus the ratio of 6 to 6 =§ =1. Butif
the antecedent be larger thuh the consequent, it isya ratio of
greater inequalily ; and if the antecedent be less ﬁlﬁn the con-
sequent, it Iy a ratio of less inequality. L

The antecedent and consequent are called the terms of the
ratio ; and g'le qu%’wnt of the two terms is the indez or expo-
nent of ‘the ratio., ™ "o . &

Compound gtio is made up of two'of m
plying their terms and exponents together. . -

The ratio of 8 to 6 and of 4 to 2 may be compounded; thus,
Btob6=§;4102=4%;

8 x 4 10,6, 2= ;%5 3240 12= 3.

If a ratio b& compolinded” of two equal ratios, it is called a
duplicate ratio ; of thrée ratios, it is called a triplicate ratio, &c.

Thus, if the ratio of 4 to 2 be 2, and the ratio of 6 to 3 he
2, thd ratio of 4 X 6 to 2 X 3 will hg 2 X 2, that is, the ratio
of 24 to 6 will be 22, &e. ‘

If the terms of a ratio be prifie to each cther, no quantitics
can be found in the same ratig but what would be multiples
thereof. | ) ni ’

Numberé' that are prime to eaéh' other are the least of all
numbers in the same ratio. s T t

If, therefore, we wish to ascertain whether the ratio of 3 to
7 is greater or less than the ratio of 4 1o 9, since these ragios
are represented by the fractions £ and §, we reduce them to a
common denominator, 3% and¢#% ; and, since the latter of these
is greater than the former, it is gyident that the ratio of 3 to 7
irtess than the ratio of 4 to 9. » - %

If we have the terms of a ratio'given in large numbers, that
are prime tQ each other, and we,gish to find a ratio nearly
equivalent, whose terms are éxpresg'ld by smaller numbers, we
adopt the following . &

tios, by multi-

RuLe. — Divide the greater term by the less, and that divisor by the
remainder, as in Sect. XV1., Case 1., of Vulgag Fractions. Then, if
the antecedent be greater than the conscquent, the first quotient divided by
1 gwes the first ratio; if less, a unit divided by the Jfirst quotient wall
express the first ratio. :

Multiply the terms of the firstWatio %y the second quotient, and add a
unit to the numerator or denominator, according a$ the antecedent of
the original tewns is greater or less than its consequent, and we have
the second ratio. ¢

Then, as a general principie, we multiply the terms of the ratio last
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Jound by the nett succeeding quotient, and to the product we add the cor-
responding terms of the preceding ratio, and we have the neat succeed-
ma ratw, and thus we procecd untal .llnre 8 n0 remawnder, or unt:l we
have arrsved ab a sufficient approzumation,

1. Let it"be required to find a series of ratios in less num-
bers, constantly approaching to the ratio of 314159 to 100000,
which 1s nearly gne ratio of the circumference of a circle to its
diameter. A ' " '

x» v OPKRATION, e
100000)314159(3 Pe
300000
“14159)100000(7
90113 o
887)14159(15
13305
854)887(1
B
' 33, &c.
3 = 3, the first ratic. . .
“Tx;),ﬂ = 22, the sccond ratio, Leing the approximation of Ar-
X543 o [chimcdes.
it = 181, the third ratio.

X424
Twox 147 — 11

Howeo HE =344 4

L]
%, the fourth ratio, the approximation of Mectius.

. ®.,
&c., in a continued frac-
tion,

4

*

"

S!c'rmn LIL
PROPORTION.

PrororTiON is fhe likeness or gunlities of rat‘ms. Thus, be-
cause 5 has the same relation or ratio to 10 thyt 8 has 10 16,
we say such numbers are in prapnriion to each other, and are
therefore called proportionals.

If any four numbers whatever he taken, the first is <aid to
have the same ratio or relation § the second, that the thard ha<
to the fourth, when the first number or term contains the second
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as many times as the third contains theﬂ rth, or when the
second contains the first as many times a§%he fourth docs the
* third. Thus, 8 has the-sanfe ratio to 4 thits' ¥2 has to 6, be-
cause 8 contains 4 as many times as 12 6. And 3 has the
same relation to 9 that 4 has to' 12,b€@8use 9 contains 3 as
many times as 12 does 4. Ratios are represented by colons,
and the equulmes ratios by double colons, .

3:9;:8:24 isfead thus : — 3 has the ratio or relation
t09 as 8 to 24.; The first and third nym of a proportien
are called' aﬂt&cedents, and 'the second ‘and fourth are called
consequénits ; also, the first and fourth' are ‘called extremes, and
the second and third are called means.

Whatever four numKers are proportionals, if their antece-
dents or consequents he muItIphed or divided by the same nuin-
bers, they are still proportionals ; and if the terms of ore pro-
portion be multiplied or divided by the cb‘rréspondmg term of
another proportion, their product.;’a.nd quotients are stll propor-

tiondls. toe
This will appear evident from& the various changes that the
following example admits. . ¥
4:8::3:6 Directly.
. 8:4::6: #By inversion.
4:3::8:6 By permutation.
4-}-8:8::3 + 6 :6.By composition.
4:448::3:3- 6 By composition.
4:8—4::3:6— 3 By division.
8-—4:8::6—3: 6 By division.
4X4:8x8:: 3);3 GXGBycompoundmtlos
- « $:8::2:§ By division.

That the: product of the . extremes is equal to that of the
means is evident from the followmgﬁ:onsnderauon Let the fol-
lowing proportionals be taken. .12:,8::8:2. From the def-
inition of proportion, the first term contéiins the second as many
times as the third does the fourth ; therefore, 32 = §; but 12 =
2% and § =25 ; and if 24, lhemumemtor of .the first fraction,
which is & substitute for the first term, be multiplied by 6, the
denominator «f the sccond fraction, and a substitute for the
fourth term, the product will be the same as if 6, the denomi-
nator of the first fraction, and a substitute for the second term,
be multiplied by 24, the numerator of the second fraction, and
a substitfte for the third term. *Thus 24 X 6 = 6 x 24. There-
fore the product of the extremes is, in all cases, equal to that
of the means.
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If, then, one of ;thk'extremes be wanting, divide the product
of the means by“#he extreme given; 4ar, if one of the means
be wantingsdivide, the product of the” extremes by thie méans
given, and the result-will be the térm soughtt :

To apply this, we will take the following question. If 5
yards of cloth cost $15, what will 7 yards fost ? It is evident
that twice the guantity of cloth would costgtwice the sum, and
that three tim%qqg ity, thrge times the sum, &c.; that
is, the price Will- be g Proportion to the quantity purchascd.
We then have thrge. terms of a proportion given, oge of the
extremes and the two means, to find the other extreme,

Thus, 5 : 7 :: 15, Th¥rcfore, to find the other cxtreme bv
the rule above stated, we myltiply the tho means, 7 and 15, and
divide their product by the extreme given, and the quonent is
the extreme requireds; 7 X 15 = 105. 105 =+ 5 = 21 dollars,
the answer required.” ; .

To perform this question by.analysis, we reason thus. , If 5
yards cost 15 dollars, 1 yard will cost one fifth as much, which
is 3 dollars ; and if 1 yard cost 3 dollars, 7 yurds will cost 7
times as much, which is 21 dollars.

Rure.* — State’ the question by making that number which is of the
same name or quahty of .the answer required the third frm; then, of
the answer required 15 to be greater than the third tern, make the second
term greater than the first ; but if the answer #s to be less than the third
term, make the second less than lhe first.

Reduce the first und second terms (o the Imwoes! denomination men-
tioned i either, and the third term to the lowest denomuinatiyn mentioned
in . e .

Multiply the second gpd third terms together, and divide their product

* This rule was l‘ormerly dividednto the Rule of Tiree Dirert, and the
Rule of Three Inverse. The Rule of Three Direct ncluded those ques-
tions where wmore required morggnd leg¥required less ; thyp, — If 5lb. of
coflee cost 60 cepts, what wouﬁbe‘thﬂalue of '10lb ? would T8 a ques-
tion in the Rule of Three Dirget, because$he more coffee there was the
more money it would take t'plirchase it. :

But if the question were thus : £ If 4 men can mow a certain field in
12 days, how long woulq it take 8 men 2= it would be in_Inverse, heciuse
the more men the less would be the ﬁe to perform A labor, that 18,
more would requure less.

The method for stating questions was this : — To mgke that numbor
which is the demand of the question the tiurd term, thar which is of the
saine name the first, and that whigh is of the same namne as the answer re-
quired, the second term .

If the question was direct, the second and third terms must be multiplied
together, and their product divided by-the first; butaf 1t was inverse, the
first and sccond terms must be multiplied together, and their product di-
vided by the third.

18¢
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by the first, and the quotient is the answer, 1n the same denomination tu
which the third is reduced.

If, any thing remains after division, reduce it to the negt lower de-
numination, and divide as before. s

If either of the terms consists of fractions, state the question as in
whole numbers, and reduce the mized numbers lp improper fractions,
compm;;d racl:tl'ons to.simple ones, and im;;rrt the first term, and then
multiply the three t continually together, and, the product is the
answer lo the gu.e.ui::;fg”'s Or the fra{:tiori, ma ber%‘ ea}i’r 10 a common,
denomindtor ; .end their numerators mng)':%?zm‘ &% whole numbers.
For when fracfions are reduced-to a common @bhominator, their relative
value is as their numerators.

Note 1. — In the Rule of Three, the¥second' term is the quantity
whose price is wanted ; théthird term ig the value of the first term;
when, therefore, the second term is muliipligd by the third, the answer
is a8 much more than 1t should be, as the ﬁprsl is greater than unity ;
therefore, by dividing by the first term, we hafiithe value of the quan-
tity required. Or, multiplying ‘the thurd: by the number of times which
the second contains the first will produge the answer.

Notr 2.— The pupil should perform every question by analysis, pre-
vious to his performing it by Proportion.

' EXAMPLES.

1. If a man travel 243 miles in 9 days, how far will he

travel in 24 days? - o Ans. 648 miles.
. d m. As the answer to the question must
9:24:: 2:13 be in miles, wé' maké the third term
24 iles (243).; o the nature of
972 the question we Rfiow that he will
486 travel farther in 24 days than in 9 days;
9)5832 we therefore place 24, as the larger of

, 648 miles. the two remgjning terms, in the second
Am‘.648 T place, and the remaining number, 9
" days, in thegfirst place.

2C7AN£LLING.

e 24—-2(#- = 648 miles, Ans.
1 :

To perform this question by analysis, we proceed thus: —
If he travek.243 miles in 9 days, he will in one day travel }
of 243 miles, which is 27 miles; then if he travel 27 miles in
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one day, in 2% days he will travel 24 times as far, which is
648 miles, t.he answer, as before

2. If 17\?}’&1’(15 of broadcloth "cost Slog,l‘what will 7 yards

cost ? Ans. 842,
yd. yd. | 3
17 :7:: 102; As the answer is to be in dol-
T, lars, we mgke the third term
17)714(8 42", .- dollars (102) ; and as 7 yards
68 . will not cost so'-mpch as 17

yards, we make the second term
(7) less than the first (17).

CANCELLING p’r
B
AX 102

WX 02 _
‘ 171 $42 Ans.

|

To perform this questlon by analysis, we reason thus. If-
1% yards cost $102,one yard will cost {4 of 8102, which is
86; and if one yard cost 86, 7 yards will cost 7 times as
much which is § 42, the answer, as bcf'ore

3. If 3 men drink a. barrel of beer in 21 days, how long

would it last 9 men? - . Ans. 8 days.
Mec . da. . .
9.8 .94 . As the answer is to be in days, we

make 24 days the third tern, and be-

3 o\ cause 9 men will drink the beer in less

9)72 ™ time than 3 men, the second term will be
8 days. less than the first, K

To perform this question analytically, we would say, that if
3 men drink a barrel of '&er in 24 days, it wottd™tzke one
man 3 times 24 duys, wg;ﬁh is 72 days; and if one man drink
2 barrel of beer in 72 days, 9 men would drink it in § of 72
days, which is 8 dn.ys, as before,z..

4. If 12 yerds of cloth cost $48, what wﬂl 15 yards
cost ? Ans. 860,
CANCE!JJNG.
* 4
15 X 48

112 = §60 Ans.
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5. If 17 pounds of sugar cost $1.19, what w111 365 pounds

cost ? Ans, § 25.55.

6. If 16 acres of land cdst $ 1720, whay w1ll§.lq7 acres
cost ? Ans.” & 8865.

7. If $8865 buy 197 acres, how manf .acres may be
bought for § 7207 @ Anps. 16.

8. What will 84hhd. of molasses cast,_ l5hhd can be
purchased for $175.95? ns. § 985.32.

9. If $100;gain $ 6 in 12 months, hoy much would it gain
in 40 months ? Ans. 20.

% 10. If a certain vessel has provisions sufficient to last a crew
of 10 men 45 days, how long would the provisions last if the

vessel were to ship 5 neW hands ? -k Aus. 30 days.
11 If 7 and 9 were 12, what, ‘on the sam(, supposition,

would 8 and 4 be ? o Ans..9.
12. If 9 men cah perform a in p' *of labor in 17

days, how long would it take 3 todoit? Ans. 5] days.

~ 13."If 3 men can perform a piece of labor in 51 davx, how

many must be added to the number to perform the. labor in 17

days? &, Ans. 6.
14. How much in length, that i is "1ds-in‘breadth, is suffi-

cient for an arre ? yrAms. 291‘1 rods.
15, 1F 2 burrels of flour cost STAMaL will 24 barrels

cost? Ans. $144.
16. If 5 quintals of ﬁsh nost%* 25, ‘hat is the value of 75

quintals ? N Ans. §243.75.

17. If 2 eords of wood costS %.\Q, what will 17 cords
cost? cﬁ&h » Wil $97.75" %
18. If Tewt. of iron S*. at wil#9cwt. cost ?

L \ns. $397.95.
19. ¥f 5 acres of land be viilued @0 ® 375.75, whgt would be
the valile.of 26 acreg? : .

Ans. $72630.25.
20. If 7 pairs of ‘shoes , how many pairs will

# 52.50 buy ? S it Ans. 35.
21. 1f $4.75 be paid for_ b h’*salmon, how many pounds
will § 25.50 .buy ? % . A 1021b.

22. If a man travels 48 l‘les in 6 hours, how far will he

. travel in 24 hovrs? a Ans. 192 miles.
23. If 8 men eat a barrel of flour in 24 days, how long
would it last 3 men ? Ans. 64 days.

4. If 7 ounces of silver are sufficient to make 17 tea-
spoons, how many may. be made from 42 ouites
Ans. 102.
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25. If $100 gain $6 in a, year, how much will $850
gain ? © Anps. £51,
26. 1f 100 gain 86 in o yéar,"how much would be suffi-
cient to ;_r'un &32%n a year? “ Ans. § 533.334.
27. If 20 gallons of water weigh 167lb., what will 180 nal-
lons weigh ? Ans. 1503Ib.
28. If a stafl 3 fee} long cast a shadow 2 fect, how high is
that steeple whosé shadow is 75 feet ? Ans. 112} feet.
29. If 53cwt. be carried 36 miles for § 4.75, hoy far might
it be carricd for 1602 Ans. 1212{-3 miles.
30. If 100 workmen can finish a piece of work in 12 days,
how mauy men are suﬁ'lcxem to finish the work in 8 days ?
Ans. 150.
3L If % of a y d cost o5 of a ‘dollar, what will $ ofa
yord cost? Ans. $0.48.

i ‘#thﬁﬂa&:ﬁ%:smm

CANCELLING.

1
12 4 7
7 X5 %%
. b]
To pcrform this question by amlysx! we would proceed
thus: —1f % of a yard cost 5 of a dollar, 1= would cost }.
of 8 75, wh-ch is *m 2 and if Tln- cost g5, 4% will cost 12 times
hich is 45 = § of .a doll nd if one yard ‘cost gof a
dg"an, L of o gard:will cost § o llar, and £ will cu 4
times as much, that is, 1t4will ost 4 ‘tifies %, whlch is
$ 0.48, as bufore e ’ 1‘%‘9

32. If § of a yard cosﬁ of a £, w%will Q-.. '-ynrd‘

—=34£=8048 Ans.‘

cost ? ns. 1 e

33. If 4} yards cost § &6 V&mt will ¥83 yards pst ?
: Ans. £29.25.

34. How much in length, that%%} inches wide, will make
a squure ('oot ? Ans. 573 inches.
385. If 7 of a ship cos§ 51L., what are oy of dicr worth ?
Ans. 104, 18s. 6¢d.
26. A merchant bought & number of balesgf velvet, ench
containing 12947 yards, at the rate of $7 fo pd>, and sold
them out again at the rate of $ 11 for 7 yard gx guincd $ 200
by the barguin ; how many bales werc the!& Ans. 9 bales.
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37. If the moon moves 13° 10’ 35" in one day, in what time
does she perform one revolutton?  Ans. 27da. 7h. 43m.4-
38. If 7lb. of sugar cost 2 of a dollar, what are 12Ib.
worth ? -+« Ans. 81.284.
39. If $l 75 will buy 7lb. of loaf-sugar, how much "will
$213.50 buy . Ans, Tewt. 2gr. 141b.
40. 1f 7 ounces of gold are worth 30£., what is the value of
7Ib. 11oz.? Ans. 407.£. 2s. 102d.
41. My friend borrowed of me $ 500 for 6 months, pronns-
ing me like favor ; soon aﬂar, 1 had oceasion for $ 600 ; how
long should 1 keep it to receive full compensation fur the kind-
‘ness ? Ans. 5 months.
42. If the penny lonf weighs 7oz. when ﬂour is &8 per
barrel, how much should it weigh when flour is & 7.50 per
barrel ? Ans. 77, ounces.
43. If a regiment of soldiers copsistingf 1000 men were to
be clothed, each suit containing 8§ yards of cloth, that 15 13
yards wide, and to be lined with flannel 1} yards wide, how
many yards will it take to line the whole ? Ans. 5620yd.
44. If 9§ yards of broadcloth cost $112, what will 1655
ells English cost ? Ans. $ 21
i mgrchant failing in trade owes in all 8172580 ; his
eﬁ'ects are so’d for $15120; what does he pay on a dull.u', and
what does A receive, to whom he owes & 5670 ?
#Ans. He pays § 0.871 on the dollar § A receives $4961.25.
46. Bought in London 57 yards of broadcloth for 49 guineas,
28 shillings each ; what did 1t cost per ell En"hqh

. 9 Ans. | ﬁ
.47, Bought a cask 1§®, at 31 15 per ga on, Yor 68

much did it cor * Serass JAns. 86gal. 3qt. 113pt.
A merchun ought 9 pac
lining 8 p
a.nd

each parcel 12 pieccs,
he price per yard ?
Ans. $2.00.
49.91f 7.) gallons of water H«imo a cistern containing 500
l%'allons, and hv a pipe ih thé cistern 40 gallons run out in an
our, in what time will it be filled ?  Ans. 14h. 17m. B4sec.
50. How many dozen pairs of gloves, at $0.56 per pair,
may be bought for $1:20.96 ? Ans. 18doz.
5l. A certain cistern has threc pipes; the first will empty
it in 20 m second in 40 munutes, and the third 1n 75
minutes ; in tune would they all empty it ?
an. 11m. 1913sec.

es of cloth for $ 31560,
‘pxece 2 rds H wha y
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52. A can mow a certain field in 5 days, and B can mow
it in 6 Jays ; in what time would they both mow it ?
. Ans. 2 8 days.
53. A wall, which was to be built 32 feet high, was raised 8
fect by 6 men in 12 duays; how many men must be employed
to fimsh the wall in 6 days ? Ans. 36 men.
51. A can build a boat in 20 days, but with the assistance
of C he can do it in 12 days; in what time would C do it
himself ? ’ Ans. 30 days.
55. In a fort there are 700 men provided with 184000ib. of
provisions, of which cach gggn consumes 5lb. a weck ; how
long can they subsist ? %s. 52 weeks 4 days.
O6. 125 men have 2 of a pound of beef each three times in
a week, how long will 31501b. last them?  Ans. 56 weeks.
57. How many tjgs 8 inches square will lay a floor 20 feet
long, and 16 feet wide ? Ans. 720.
58. How many stones 10 inches long, 9 inches broad, and 4
inches thick, would it require to build a wall 80 fcet long, 20
feet bigh, and 2} feet thick ? Ans. 17280 stones.
5Y. Bought threescore pieces of Hollands for three times as
many dollars, and sold them again for four times as many dol-
lars ; but if they had cost me as much as [ sold tdem for, for
what should 1 have sold them to gain at the same rate ?
. Aus. $ 320,
60. A sets out on a journey, and travels 27 miles a day §°7
days after, B scts out and travels the same road 36 miles a day;

in how many duys will B overtake A ? Ans. 31 days.
. 61, If 1 sell coffee at 2s. 3d. per lb. and gain 35 per cent.,
what did T give per 1h.? , Ans. Is. 8d.

62. A detachment of 2000 soldiers were supplied with bread
sufficient 10 last them 12 weeks, allowing each mang4 ounces
a duy ; but on examination find 105 barrels, contaiiticz*200lb.
each, wholly spoiled; how much a day may each man eat, that
the remainder may supply them 12 wecks ? Ans. 12vz.

63 In consequence of having a seventh part of their bread
bspoiled, 2000 soldicrs were put on an allowance®of 132 ounces
of brcad per day for 12 weeks; what was thc whole weight
of their hread (good and bed), and how much wasspoiled ?
Ans. The whole weigh.t, 1470001b. ; spoiled, 210001b.

64. Two thousand soldiers, having lost 105 barrels of bread,
weighing 200lb. each, were obliged to subsist on 12 ounces a
day for 12 weeks; but had none been lost, they might have
had 14 ounces a day for the same time. What was the whole
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weight, including what was lost, and how much had they left
to subsist on ?

Ans. The whole weight, 147000lb.; left to subsist on,
1260001b. : :

65. 1f 2000 soldiers, after losing one seventh part of their
bread, had each 12 ounces a day for 12 weeks, whut was the
whole weight of their bread, including that lost, and how much
might they have had per day, ea¢h man, if none had been lost ?

Ans. The whole weight was 1470001b. ; the loss, 210001b.
had none been lost, they might have had 14 ounces per day.

66. 1f .85 of a gallon of wina cost $2.72, how much will
.25 of a gallon cost ? Ans. $0.80.

67. If 61.3 pounds &f tea cost $44.9942, what is the price

per lb.? Ans. $0.73,1
68. What is the value of .15 of a hogshead of lime, at $2.39
perthhd. ? Ans. §0.35,85.

69. If .75 of a ton of hay cost $15, what is it per ton?

* Ans. §20.

70. How many yards of carpeting that is half a vard wide
will cover a room that is 30 feet long and I8 feet wide ?

Ans. 120 vards.

71. If a man perform a journey in 15 days when the day 1s
12 hours long, in how many days will he do it when the day is
but 10 hours long ? Ans. 18 days.

®2. If 450 men arc in a garrison, and their provisions will
last them but 5 months, how many must 'eave the garrison that
the same provisions may be sufficient for those who remain 9
months ? Ans. 200 men.

73. The hour and minute hands of a watch are together at
12 o’clock ; whien will they next be together ?

ﬁns. 1h. bm. 27 scc.

T4 Ahrd B can perform a piece of work in 5% days, B
and C in 6§ days, and A and Cin 6 days; in what ume would
each of them perform the work alone, and how long would it
take them to do the work together ?

Ans. A world do the work in 10 days; B, in 12 days; C, in
15 days; A, B, and C, together, in 4 days.

75. A, B,and C can perforin a piece of work in 4 days, B
can do it in 12 days, C can do it in 15 days; in what time
would A and B perform the labor? Ans. 55 days.

76. How many bricks 8 inches long, 4 inches wide, and 2
inches thick, will it require to build the walls of a house which
is 46 feet long, 28 feet wide, and 25 feet high, and the walls to
be 18 inches thick ? Ans. 143,775 bricks.
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77. Lent a friend $ 200 for 12 months, on condition of his
returning the favor ; how long ou«ht he to lend me $150 to
requite my kindness ? Ans. 16 months.

78. 1f 5 oxen or 7 cows eat 315, tons of .hay in &7 days, in
what time will 2 oxen and 3 cows cat the same quantity of
hay ? Anps. 105 days.

79. If 860 men be placed in a garrison, and have provisions
for 6 months, how many men must be sent away at the end
of 4 months that the remaining provision may last them*8
months longer? Ans. 270 men.

&0. My tailor informs me it will take 10§ square yards of
cloth to make me a full suit®f clothes.  ‘T'he cloth T am about
1o purchase is 1 yards wide, and on 8ponging it will shrink 5
per cent. i width and length. How many yards of the above
cloth must I purchase for my “new sut”?  Ans. 6§53 yd.

Section LIIIL

COMPOUND PROPORTION,

OR L]

DOUBLE RULE OF THREE.

Compounp Prorortion is the method of performmg such

opcrzmons in Proportlon as require two or more statements,
EXAMPLES. *

1. If a man travel 117 miles in 30 days, employing only 9
wours a day, how far would he go in 20 days, tmvellmé, 12
hours a day ?

The distance to be travelled depends on two circumstances,
— the number of days the man travels, and the number of
hours he travels in cach day.

We will first suppose the hours to be the same n each case ;
the question will then be,—1f a man travel 117 miles in 30
days, how far will he travel in 20 days ?

This will lead to the following proportion.

30 days : 20 :: 117 miles : 117 2
N 19

= 78 miles.
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That is,. if we multiply 117 by 20, and divide the product by
30, we obtain the number of miles he will travel in 20 days,
which is 78, '

Now, if’ we take into consideration the number of hours, we
must say, — If a man, travelling 9 hours a day for a certain
number of days, has travelled 78 milcs, how far will he go in
the same time, if he travel 12 hours a day ? This will furnish
the following proportion.

9 hours : 12 hours : : 78 miles :
answer to the question.

1278
9

= 104 miles, the

By this mode of resolving the question, we see that 117 miles
have, to the answer 161 miles, the proportion that 30 days
nave to 20 days, and that 9 hours have to 12 hours. Stating
this in Compound Proportion, we have

30 :20
9:12

Thus it appears that if 117 be multiplied by both 20 and 12,
and the product be divided by 30 times 9, the quotient will be
104 miles ; or if we multiply 117 by 20, and divide the product
by 30, and shen multiply this quotient by 12 and divide by 9,
it will produce the same answer as before.

; :: 117 : 104 miles, the answer.

This question may he performed by analysis thus : — If he
travel 117 miles in 30 days, in one day he will travel g of
117 miles, which is 447 miles 5 and, travdlling 9 hours a day,
he will in ‘one hour travel § of J3&% miles, which is 4§ miles;
and in a day of 12 hours he will travel 12 times 43 miles,
which is 4% miles; and in 20 days he will travel 20 times
258 miles, which is 104 miles, the answer, as before.

The answer to the above guestion might have been obtained
by difdim: the third term by the product of the two ratios
which the first two terms have to the second terms ; that is, by
the ratio of 30 to 20, which is 3§ = 3 ; and of 9 to 122, which
is % =42. Thus,

117+ §X§ =117+ ] =111 x 8=236 =101 Ans.

2. If 6 men in 16 days of 9hours each build a wall 20 feet
long, 6 feet high, and 4 feet thick, in how many days of 8
hours cach will 24 men build a wall 200 feet"longy8 feet high,
and 6 feet thick ?

In stating this question, there are several circumstances to
be taken into consideration; the nuinber of men employed,



BECT. LIIL] COMPOUND PROFMURTION 219

the length of the days, length of the wall, and its helqht and
breadili.

As the answer to the question®is to Le in days, we make the
days the third term.

Were all the circumstances of the question alike, eacept the
vumber of men and the number of days, the question would
consist in finding in how many days 24 men would perform
the same labor that 6 men had donc in 16 days; that is, if 6
men had built a certain wall in 16 days, how many days would
it take 24 men to perform the same labor 2 This would furnish
the following proportion.

24 men : 6 men :: 16 days "%(:—G: 4 days.

Or, if this were the question, — If a certain number of men,
by laboring 9 hours a day, perforin a piece of work m 16 days,
how muny (ld)s would it take the same men 1o do the labor by
working 8 hours a day 2 —the following would be the gropor-
tion. »

8 hours : 9 hours :: 16 days : q—%“— = 18 days.

Or, if this were the question, — If a certain number of men
build a wall 20 fect long in 16 days, how long woyld it take the
same men to build a wall 200 feet long ? — the (ollomn«T would
be the statement. N

20 fect : 200 fect :: 16 days : 1_0); ™ = 160 days.

Or, if only the dn'ys and height of the wall were considered,

this would be the statement.

6 feet : B feet :: 16 days : HX"' ==2L1 days.

Lastly, were we to consider only ihe days and the thick-ess
of the wall, it would furnish the following statemept.

4 feet : 6 feet :: 16 days : ﬁ—>;l-r- = 24 days.

We sec, by this mode of resolving the question, that 16 days
must have to the true answer the ratio compounded of the
ratios

»*

That 24 men have to 6 men
That 8 hdurs have to 9 hours ;
That 20 fees have to 200 feet ;
That 6 feet have to 8 feet ; und
That 4 feet have to 6 feet.

Stating the above in Compound Proportion we have
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24 men : 6 men
8 hours : 9 hours
20 feet : 200 feet p:: 16 Hays : 90 days = Answer.

6 feet : 8 feet N
4 feet : 6 feet . X
The continued product of all the second terms by the third
term, and this divided by the continued product of the first
«erms, will produce the answer.

NX8 6
Thus EXUXANXBXEX16 __ g2 2 — 90 days, Answer.

HAXBK20X6XE D4
OPERATION BY CANCELLING.
10 v 2
6 X9X208 XBX6 X116
zézxsxzﬂx&x,i = 90 days, Ans.

. 8. If 5 compositors in 16 days, 11 hours long. can gompose
%5 sheets of 24 pages in each sheet, and 44 lines in a page,
and 40 letters in a line, in how many days 10 hours long may
9 compusitors compose u volume, to be printed on the same let-
ter, consisting,of 36 sheets, 16 pages to a sheet, 50 lines to a
page, and 45 letters in a line ? Ans. 12 days.

STATEMENTY
9 comp: : 5 comp.
10 hours : 11 hours

25 sheets : 36 sheets { | .
24 pages ¢ 16 pages ( 16 days : 12 days, Ans.
44 lines ; 50 lines
40 letters: 45 lctters
OPERATION BY CANCELLING.
3 2 B B 4
BXITX30XI6 X500 X485 X 16

9xmx?x?x#xm

L ] -

= 12 days, Ans.
4 4

Rure. — Moke that numher which s of (he same kind as the answer
required the third term; and of the remaining numbers, take any two
that are of the same kind, and consider whether an answer depending
upon these alone would be greater or less than the third term, and place
them as directed sn Simple Proportion. Then take any other two, and
consider whether an answer depending only upon them would be greater
or less than the third term, and arrange them accordingly ; and 50 on,
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until all are used. Multiply the continued product of the second terms
by the thard, and divide by the cununued product of the first, and you
produce the answer.

Nore. — All the following questions are to be performed not only by
the Rule, but by analysis. The pupil should also apply the cancelling rule

4. If 3100 gain $6 in one year, how much would $500

gam in four months ? Ans. 810.
. If $100 gain §6 in one year, what must be the sum to

g.lin #10 in 4 months ? Ans. 8 500.
6. How long will it take $500 to gain 810, if $100 gain

%6 in one year 7 ¥ Ans. 4 months.
7. If $500 gain $10 in 4 monlh,q, what is the rate per

cent. ? : Ans. 6 per cent.
8. If 8 men spend $32 1 1R weeks, what will 24 men

spend in 52 weeks ? Ans. §384.

9. 1f 12 men can build a wall 30 fect long, € feet high, and
3 feet thick, in 15 days, when the days are 12 hours long, in
what tinie will 60 men build a wall 300 feet long, 8 feet high, ,-
and 6 feet thick, when they wurk on'y & hours a day ?
Ans. 120 days.
10. If 16 horses consume 84 bushels of grain in 24 days,
how many bushels will suftice 32 horses 48 days ?®
Ans. 336 bushels.
11, If the carringe of Scwt. dqr. 170 miles cost $24.58,
what must be paid for the carriage »f Tewt. 2qr. 25lb. 64 miles,
at the same rate > ° Ans. $14.08,6.
12. If 7}oz. of bread be bought for 43d. when corn is 4s. 2d.
per bushel, what weight of it may be bought for ls. 2d. when
the price per bushel is 5s. 6d. ? Ans. 163350z,
13. If 496 men, in 5} days of 11 hours each, dig a trench
of 7 degrees of hardness 465 fect long, 33 wide, 24 deep, in
how many days of 9 hours long will 24 men dig  tren¢h of 4
degrees of hardness 3373 feet lone, 53 wide, and 3} deep ?
Ans, 132 days.

a

Snc'rx.on LIV.
CHAIN RULE.

Tue Caan RULE consists in joining many proportions to-
gether, and by the relation which the several antecedents have
19*
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to their consequents the proportion between the first antecedent
and the last consequent is discovered.

This rule may often be abridged by cancelling equal quanti-
ties on both sides, and abbreviating commepsurables.

Notx. — The first numbers in each part of the question are called an-
tecedents, and the following consequents.

1. If 20Ib. at Boston make 23lb. at Antwerp, and 155lb. at
Antwerp rpake 1801b. at Leghorn, how many pounds at Boston
are equal to 144lb. at Leghorn ? '

OPERATION. It will be perceived
201b, of Boston = 93 of Antwerp, in the operation that
1551b, of Antwerp = 180 of Leghorn, the continued product
1441b of Leghorn. of the antecedents is
20X 155% 144 _ divided by the con-
—mxie — 241482 =10738lb. Ans. ;09 product of the

o consequents.
CANCELLING.
20 X 156 X 144
o3 x 180 24890 — 107381b. Ans.
9

RurLe — Write the nunilers alternately, that is, the antecedents at the
left hand, and the consequents at the right ; and, if the last number stands
at the left hand, multiply the numbers of the left-hand column continually
together for ¢ dividend, and those at the right for a divisor ; but, yf the
last number stands at the right hand, multsply the numbers of the right-
hand column continually together for a dividend, and those at the left for
a divisor ; and the quotient will be the answer.

Nore. — The demonstration for this rule is the same as for Compound
Proportion.

2. If 12Ib. at Boston make 10lb. at Amsterdam, and 101b. at
Amsterdam make 12lb. at Paris, how many pounds at Boston
are equal to 80lb. at Paris ? Ans. 80b.

: ‘e CANCELLING.
12 X 1¢ X 8¢
o< 18 ——. 80lb. Ans.

3. If 25lb. at Boston are equal to 22lb. at Nuremburg, and

881b. at Nuremburg are equal to 92lb. at Hamburg, and 46lb.

at Hamburg are equal to 491b. at Lyons, how many pounds at
Bostop are equal to 98lb. at Lyons ? Ans. 100Ib.

"
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. CLNC!:LLING.
4 2
25 X 88 X 46 X 98

2% % %2 <49 = 100lb. Ans.

Note. — The pupil may cancel all the following questions in a similar
manner.

4. If 24 shillings in Massachusetts are equal to 82 shillings
in New York, and if 48 shillings in New York are equal to 45
shillings in Pennsylvania, and if 15 shillings in Pennsylvania
are equal to 10 shillings in Canada, hoy many shillings in Can-
ada are equal to 100 shillings in Massachusetts ?

Ans. 83} shillings.

5. If 17 men can do as much work as 25 women, and 5
women do as much as 7 boys, how many men would it take to
do the work of 75 boys ? : Ans. 363 mon.

6. If 10 barrels of apples will pay for 5 cords of wood, and »
20 cords of wood for 4 tons of hay, how many barrels of apples
will it take to purchase 50 tons of hay ? Ans. 500bbl.

7. If 100 acres in Bradford be worth 120 in Haverhill, and
50 in Haverhill be worth 65 in Methuen, how miny acres in
Bradford are cqual to 150 in Methuen >  Ans. 963 acres.

8. If 10lb. of cheese are equal in vflue to 7lb. of butter,
and 111b. of butter to 2 bushels of corn, and 11 bushels of corn
to 8 bushels of rye, ahd 4 bushels of rye to one cogd of wood,
how many pounds of cheese are equal in value to 10 cords of
wood ? Ans. 432}1b.

Secrion LV.
PARTNERSHIP, OR COMPANY BUSINESS.

. 0
ParTNERSHIP i3 the association of two or more persons in
business, with an agreemgnt te share the profits ,and losses in
prommion to the amount of the capital stock contributed by
eac ° .
EXAMPLES. '
1. Three men, A, B, and C, enter into partnership for two
years, with a capital of $1080. A puts in $240, B 8§ 360, and
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C $480. They gain $54. What is'each man’s share of the
gain? R

As the whole stock in trade is $1080, of which $ 240 be-
longs to A, A’s share of the stock, therefore, will be 2% = §,
and as each man’s gain is in proportion to his stock, § of $ 54,
which is $12, is A’s gain. B’s stock in trade is $ 360 ; there-
fore #5% = % of 854, which is $18, is B’s gain. C’s stock is
$480 ; therefore his part of the whole stock is 4% = 4 ; con-
sequently C’s share of the gain is 4 of $ 54, which is §24.
Hence, to find any man’s gain or loss in trade we have the fol-
lowing

RuLe. — Multiply the L.hole gain or loss by each man’s fractional
part of the stock.

Nore. — The pupil who may be desirous of lperf'orming the questions
of this rule in the * old way ” will adopt the following

RtLE. — As the whole stock is to the whole gain or loss, so is each
" man’s particular stock to his particular share of the gain or loss.

The following is the statement of the first question, with the
answers and proof.

As the stock $1080 : $54 :: $240 : $12 A’s gain.
$1080 : $54 :: $360 : $18 B’s gain,

. $1080 : $54 :: $480 : $24 C’s gain.

Proof, $12 - 818 - $24 = § 54 v".ole gain.

2. A, B, and C enter into partnership, with a capital of
81100, of which A put in $250, B put in $ 300, and C $ 550;
they lost by trading 5 per cent. on their capital. What was
each man’s shafe of the loss ? A’s loss, $12.50.

B’s loss, $ 15.00.
. C's loss, $27.50.

3. Two merchants, C and D, engaged in trade; C put in
$6780, and D put in $12,000; they gain $1000. What is
each man’s share ? C’s share, $361.02,24}4.

° D’s share, $ 638.97,73%3.

4. M, P,and Q trade in company, with a capital of $10,000,
M put in 835000, P $2000, and Q@ 5000 ; they gain & 500.
What is each man’s share of the gain ? M’s gain, $150.

P’s gain, $100.
Q’s gain, $250

5. A, B, and C enter into partnership; A put in $500, B

$ 350, and C put in 320 yards of broadclath ; they gain $ 332.50,
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of which C’s share is $120. What were A’s and B’s shares of
the gain, and what was the value of C’s cloth per yard ?
¢ A’s gain, $125.00.
B’s gain, $ 87.50.
C’s cloth per yd. $1.50.

6. A,B,and C trade in company ; A put in 8 5000, B put in
$6500, and C put in 7500 ; they gain 40 per cent. on their
capital, but receive the whole amount of their gains in bills,
for which they are obliged to allow a discount of 1Q per cent.
How much was each man’s net gain ?

A’s gain, $1800.
B’s gain, $2340.
¢ C’s gain, $2700.

7. A merchant, failing in trade, owes A $ 600, B $760, C
$840, and D $800. His effects are sold for $2275. What
will each receive of the dividend ? . A, $455.00.

B, $576.33%
C, 86317.00.
D, $606.663.

8. A bankrupt owes $5000. His effects, sold at auction,

amount to $4000. What will his creditors receive ona dollar?
Ans. $0.80.

9. A merchant, having sustained many losses, is obliged to
become a bankrupt. His effects are valued at $1728, with
which he can pay only fifteen cents on the dollar. What did
he owe ? Ans. 811,520,

_ Secrion LVIL
PARTNERSHIP ON TIME.

WHEN merchants in ;;artnership employ their stock for une-
qual times, it is called Partnership on Time.

EXAMELES.

1. Two men, A and B, trade in company. A ;uts in $4%0
for 5 months, and B puts in $850 for 8 months ; they gain § 84.
What is each man’s share of the gain ?

METHOD OF OPERATION BY ANALYSIS,

420 for 5 months is the same as 5 X $420 = $2100 for 1
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month ; and $ 350 for 8 months is the same as 8 x 8350 —
$2800 for 1 month. The question, therefore, is the same as
if A had putin $2100 and B $2800 for 1 month each. The
whole stock would then be $4900. A’s share of the gains,
therefore, will be £333 = § of $84 =$36. And B’s share
will be 2889 =% of $84=848.

Rute. — Multiply each man’s stock by the time it continued in trade,
and consider each product a numerator lo be written over the sum of all
the numeralors, as a common denominator ; then multiply the whole gain
or loss by each fraction, and the several products will be the gain or loss
of each man.

Note. — It might be well for the student to be acquainted with the
“old way"” of performing‘hese questions. "The following is the

RuLe. — Multiply each man’s stock by the time it was continued in
trade; then, as the sum of all the products is lo the whole gain or loss,
30 is each man’s particular product to his share of the gain or loss.

The first question would be performed thus :
$420 X 5=2100 4900 : 84":: 2100 : $36 A’s gain.
$350 X 8 ="2800 4900 : 84 :: 2800 : $48 B’s gain.
4900
Priof, $ 36 | $48 = $84 = A and B’s gain.

2. A commenced buysiness, January 1, with a capital of $3200;
May 1, he took B into partnership, with a capital of & 4200 ;
and at the end of the year they had gained $240. What was
each man’s share of the gain ?. - 8128, A’s gain.

$112, B’s gain.

3. A, B,and C traded in company. A put in $ 300 for 5
months, B put in $400 for 8 months, and C put in $ 500 for 3
months ; they gain $100. What is the gain of each ?

: $24.1941, A’s gain.
$ 51.61+, B’s gain.
$24.1914, C’s gain.

4. Three men hire a pasture in common, for which they are
to pay $26.40. A put in 24 oxen for 8 weeks, B put in I8
oxen for 12 weeks, and C put in 12 oxen for 10 weeks. What
ought each @ pay ? " o A should pay $ 9.60.

B should pay $10.80.
C should pay $ 6.00.

5. Two men in Boston hire a carriage for $25, to go to Con-
cord, N. H., the distance being 72 miles, with the privilege of
taking in three more persons. Having gone 20 miles, they
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ake in A ; at Concord, they take in B; and when within 30
ailes of the city, they fake in C. How much shall cach man

pay ? First man pays $7.60,9193.
Second man pays 8 7.60,9133.
A pays $5.87,3.%%.
B pays $2.86,47%.
C pays 8 104,15
$25.00,0

6. Three men engage in partnership for 20 months A at
first put into the firm $4000, and at the end of four months
hie put in & 500 more, but at the end of 16 months he took out
£1000; B at first put in $ 3000, but at the end of 10 months
le took out $1500, and at the cnd of 14 months he put in
% 3000; Cat first put in $2000, and at the end of 6 months
he put in $2000 more, ahd at the end of 14 months he put in
$2000 more, but at the end of 16 months he took out 8’1500
they had gaincd by trade $4420. What is each man’s §hare
of the gain? A’s gain, #1680.

B’s gain, $1260. *
C’s gain, $1480.
7. John Jones, Samuel Eaton, and Joscph Brown formed a
artnership, under the firm of Jones, Eaton, & Co. gwith a cap-
itul of $10,000 ; of which Jones put in § 4000, Eaton put in
$ 3500, and Brown put in $2500; but gt the end of 6 months
Jones withdrew $ 2000 of his stock, and at the end of 8 months
Eaton withdrew $1500 fiomn the firm; but at the end of 10
months Brown added $2000 to his stock. At thte end of 2
years they found their gains to be $1041.80. What was the
share of cach man? Jones’s gaini § 300.5143.
Eaton’ s gaitt, $300.514.
Brown® gain, $440.76.%.

Section LVIIL
GENERAL AVERAGE.

L 1 ]

GENERAL AVERAGE is in mercantile law whatever damage
or loss is incurred by any pdrt of a ship and cargo for the pres-
ervation of the rest.

When real damage occurs, the several persons interested in
the ship, freight, and cargo contribute their respective propor-
tions to indemnify-the owners of the part in question against the
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damage or necessary cxpense which has been incurred for the
good of all.

No general average takes glace unless the danger wus immi-
nent, and absolutely necessary for the safety of the sh:p.

Particular Average significs a partial loss of the ship and
cargo, arising from accidents at sea, and the loss must be borne
})?'the owners of the property, who have sustained damage.

nderwriters must pay such proportion of the prime cost as
corresponds with the proportion ‘of diminution in value occa-
sioned by the damage.

Goods, whether lost, injured, or saved,are to be valued at the
price they would have brought in ready money on the ship’s ar-
riving at her destined part. The value of the vessel is also es-
timated in the same manner.

It is a general custom to allow in the general average two
thirds of the expense incurred in procuring new masts, cables,
and other furniture of the ship, the new materials being much
better than the old. A deduction in the general average of from

“one third .to one half is made from the scamen’s wages while
the vessel is detained in port. Goods are valued at the invoice
price when the average claim is settled at the port of lading.

“ To find the General Average,
RuLE. — As the value of all the articles subject to contribution is to

the whole loss, so is each person’s share of that value to his average pro-
portion of the loss ; or so is $ 100 to the loss per cent.

The ship ‘General Taylor, in her voyage from Boston to Mo
bile, on the night of January 10, 1847, was wrecked on Nan-
tucket Shoals ; in consequence of which the captain was obliged
to cut away her fhasts, and heave overboard some of the furni-
ture of the ship and part of the cargo. The vessel was finally
towed into New York by the stcamboat Ohio. A statement of
the loss and expenses is as follows : —

' Amount of the Loss.

Goods of R. . Davis cast overboard, . . $1728
Damage of J. Smith’s goods, T
« ¢« C. Dana’s goods, . . . . 866
Amount of the freight of goods thrown overboard, 334

« &« two thirds of the expense in procuring
new masts, cable, anchors, &c., . . . . 875
Pilotage and port duties, . . . . . 400
Miscellaneous expenses, . e . -2
#5000
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Contrilutary Articles.
Value of the ship, . . . $9272
Do. of R. S. Davis’s goods thtown overboard . . 1728
Do. of J. Smith’s goods at Mobile, deducting freight, 2000

Do. of C. Dana’s goods  do. do. 7000
Do. of two thirds the ship's freight, . . . . 5000
$ 25,000
A Statement of what each Contnbutary Article pays in the General .
Average.

The ship, 89272 x .20 pays 31854 40
Ship’s freight, 5000 x .20 ¢« 1000.00
Davis’s goods, 1728 x .20 « 345.60
Smith’s goods, 2000 x 20 « 400.00
Dana’s goods, 7000 x .20 < 1400.00

£25,000 $ 5000.00
A Statement of what each Party receives. T
Davis rcceives $1728 X .80 = $1382.40 *

Smith  do. 772 X .80 = 617.60 and his goods.
Dana do. 866 X .80 = 692.80 do. do.
Owners receive 2307.20 ’

$5000.00
o

Secrion LVIII. *
PROFIT AND‘ LOSS

By this rule merchants cstlmate thexr profit and loss i in buy-
ing and selling goods.

The questions are to be performed by Proportion and the oth-
er preceding rules. The pupil should give an analysis of cach
question.

One of four things is generally required by this rule : —

1. To know what per cent. is gained or lost, either in pur-
chasing or selling goods. » )

2. To ascertain at what price to sell an article to gain or lose
a certain per cent.

3. To ascertain the price of an article, when we know what
per cent. is gained or lost.

4. If goods be sold at a certain price, and there be gained

N
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or lost a certain per cent., to ascertain what would be guined or
lost at some other price.
"The eight following examplés will illustrate the above prob-
lems, -
EXAMPLES.

-1. If I buy cloth at $4 per yard and sell it at $5 per yard,
what per cent. do I gain? . Ans. 25 per cent.
OPERATIPN BY PROPORTION.
85—84==81; 84 : 81 :: $100 : $25, that is, 25 per cent.
By analysis. If 84 gain 81, it is evident that 81 will gain
2of $1 =80.25; and $100 will gain 100 times $0.25 =
$25, that is, 5 per cent., answer as before.

2. When cloth is purchased at § 5 per yard, and sold at $4
per yard, what per cent. is lost ? Ans. 20 per cent.

o OPERATION BY PROPORTION.
"B5—84—=81. $5: 81:: 100 : $ 20, that is, 20 per cent.

By analysis. If $1 be lost on $5, it is certain that on &1
there will be lost £ of $1 = $0.20; and if on $1 there be lost
$0.20, 0n $i00 therc will be lost 100 times § 0.20 = $20, that
is, 20 per cent., answer as before®; thercfore, when we wish to
know what per cent. f. gained or losl either in purchasing or
disposing of goods, we adopt the f'ollowuvr

RuLk. — 4s the price of the goods is to the gain or loss, so is $ 106
to the per cent. gamed or lost.

3. If T buy cloth at $4 per yard, for how much must Isell it
to gain 25 per cunt. ? . Ans. $5.

OPERATION BY PROPORTION.

#100 -}- $25 = $125; $100: 8125 :: $4 : $5 Ans.

By analysis. If for $100 I receive $125, it is evident that
for $1 1 shall rcceive only 134 of $125 = $1.25, and for $4
1 shall have 4 ¢imes $1.25 = § 5, answer as before.

4. If I buy cloth at 5 per yard, for what must I dispose of
it per yard to lose 20 per cent. , Ans. $4.

OPERATION BY PROPORTION.
3100 —$20=980; $100: $80:: $5: $4 Ans.

By analysis. If $80 are to be received for $100, it is cer-
tain that for 8 1 there will be paid only 8% == 4% of a dollar=
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£0.80, and for $5 I can reccive only 5 times $0.80 = $ 4, an-
swer as before 3 therefore, to ascertan at what price to sell an
article to gain or lose a certain per cent. we adopt the following

RuLe — As $100 is 2o $ 100 with the profit added or loss subtract-
ed, so is the price given Lo the price required.

5. If I sell cloth at 5 per yard, and thereby make 25 per
cent., what was the prime cost of the goods ?

OPERATION BY PROPORTION. -

$100 4 $25=$125; $125: $100:: $5: $4 Ans.

By analysis. As $ 125 are received for § 100, #t is evident
that for $1 there will be received only 132 = £ of a dollar =
$0.80; and for 85, 5 times $ 0.80 = $4.00 Ans.

6. 1f 1 disposc of cloth at $ 4 per yard, and by so doing lose
20 per cent., required the prime cost of the goods. Ans. $ 5.

OPERATION BY PROPORTION, L]

$100 —$20=$80; £80:100:: 34 : 83 Ans.

By analysis. As $100 are rcceived for $80, it is certamn
that for 422 = £ of a dollar = $1.25 there would be received
only §1; therefore, for $ 4 which I receive 1 should have had
4 times $1.25 = $ 5, answer as before ; therefore, when we
wish to ascertain the price of an article, when we know what
per cent. is gained s lost, we adopt the following

.

RuLE. — As 8 100 with the gain per cent. added or loss per cent. sub
tracted 1s to $ 100, so 25 the price to the prime cost.

gt 0
7. If Isell cloth at $ 5 per ya®d, and thereby gain 25 per
cent., what would be my gain if 1 were to obtain $7 per yard ?
Ans. 75 per cent.
OPERATION BY PROPORTION.
$100 4- $25 = 8125; $5: $7 :: $125: 8175;
$175 — 8100 = § 75, that is, 75 per gent.

By analysis. As 5 amounts to $125, it is evident that 87
will amount to % of $125,= $175; and if $7 amount to $175
it is certain that $175 — 8100 = $75 are gained on $ 100,
that is, 75 per cent. '

" 8. If I purchase cloth at 87 per yard, and thereby gain 75
per cent., do I gain or lose if I sell the samc at 3 per yard ?
Ans. lose 25 per cent.



932 PROFIT 'AND LOSS. [szcT. LvmL

OPERATION BY PROPORTION.
$100 - 875 = 8175; $7: $3:: 8175: §$75.
$100 — 875 = 825; the'loss is therefore 25 per cent.

By analysis. If $7 give 8 175, $ 3 will give § of $175 =
875. Therefore, for $100 there are received only $75; there-
fore there is $100 — & 7o = 8§ 25, or 25 per cent. loss, answer.

If, therefore, goods be sold at a certain price, and there be
gained or lost a certain per cent., .nd we wish to ascertain what
would be gained or lost per cent. at some other price, we de-
duce the following .

RuLe. —As the first price is to the proposed price, so is 8 100 with
.the profit per cent. added or ‘the loss per cent. subtracted to the gain or
loss per cent. at the assumed price.

Note. — If the answer exceeds $100, the ezcess is the gain per cent.;
but if it be less than $100, the deficzency is the loss per cent.

o EXAMPLES TO EXERCISE THE PRECEDING RULES.

® 9. Sold broadeloth at $ 6.123 mer yard; and by so doing lost
124 per cent. What was the original cost per yard ?
. Ans. 87.00.

By analysis. If 124 per cent. be lost, 871 per cent. will remain.
It is now required to find of what number § 6.123 is %. This is

done by multiplying $(6.1‘2§ by 100, and dividing by 873, and
it produces the answgr, $ 7.00. .

10. Bouéixt cloth at $7.00 per yard, and sold it at § 6.123.
What per cent. did I lose ? Aus. 124 per cent.

11. Bought clpth at $7.00 per yard, and sold it for 12} per
cent. less than what it cost. Whnat did I receive ?

Ans. $6.121.
12. "Bought cloth at $ 3.60 per yard. For how much must
I sell it to gain 12} per cent. ? An.. $4.05.
13. Sold cloth at $4.05 per yard, and by so doing I gained
12} per cent. What did it cost Ans, $ 3.60.

14. Bargainéd for cheese at $8.50 per cwt. For how much
must I sell it to gain 10 per cent. ? Ans. $9.35 per cwt.

15. Sold cleese at $9.35 per cwt and gained 10 per cent.
What did I give for it ? ~ Ans. $8.50 per cwt.

16. Sold cloth at $1.25 per yard, and by s~ doing lost 15 per

cent. For what should I have sold it to gain 12 per cent.?
Ans. $1.64,7/% per yard.

17. Sold cloth at $1.25 per yard, and lost 15 per cent. What
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per cent. should I have gained had I sold it for $1.64,7% per
ard ? Ans. 12 per cent. -
18. Sold cloth for $1.64,7 /4y per yard, and gained 12 per
cent. For what should I have sold it to lose 15 per cent. ?
Ans. $1.25 per yard.
19. Sold cloth for $1.64,7.% per yard, and gained 12 per
cent. What should I have lost had I sold it for $1.25 per
ard ? Ans. 15 per cent.
20. A buys corn for $0.90 per bushel, and sells it for $1.20.
B buys for $1.12}, and sells for $1.50. Who guins the most
per cent. ? Ans. both gain alike.
21. If I buy cotton cloth at 13 cents per yard, on 8 months’
credit, and sell it again at 12 cents cash, do I gain .or lose, and
*how much per cent. ? Ans. lose 4 per cent.
22. If 24 yards of cloth are sold at $2.50 per yard, and
there is 73 per cent. loss in the sale, what is the prime cost of
the whole ? Ans. 8 64.86,433.
23. Bought 24 yards of cloth for $64.86,43%. For what
must I sell it per yard to lost 74 per cent. ? Ans. 8$2.50. ¢
24. Bought a certain quantity of cloth for $64.86,432, and
ty delling it at §2.50 per yard, I lost 7} per cent.  How many
yards were bought ? Ans. 24 yards.
25. Bought 24 yards of cloth for § 64.86,43%, and sold it at
$2.50 per yard ; what per cent. islost?  Ans. 7} per cent.
26. If 273cwt. of sugar be sold at #12.50 per cwt., and there
is gained 17 per cent., what was the first cost ?
. Ans. $10.68,389,.
27. Sold & horse for $75, and by so doing I lost 25 per
cent. ; wherens, 1 ought to heve gained 30 per cent. How
much was he sold under his real value {  « Ans. $55.00.
25. Bought a horse which was worth 30 per cent. more than
I gave for him ; but having been injured, I sold him for 25 per
cent, less than what he cost, and thercby lost & 55 on his origi-
nal value. What was received for the horse? Ans. §75.00.
29. Bought molasses at 42 cents per gallon, but not proving
so good as 1 expected, I am willing to lose § per cent.  For
what must I scll it per gallon ? Ans. $0.39,9.
30. Bought a hogshead ofemolasses for $112, but 15 gallons
having leaked out, I am*willing to lose 5 per cfnt. on the cost.
For how much per gallon must [ sell it? ~ Ans. $2.21,63.
31. Bought a hogshead of molasses for $112, but a number
of gallons having leaked out, I sell the remainder for $2.21,6%
20 *
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per gallon, and by so doing I lose 5 per cent. on the cost. How
- many gallons leaked out ? Ans. 15 gallons.
32. Bought a hogshead of mrolasses for a certain sum ; but
15 gallons having leaked out, I sell the remainder for $2.21,6%
per gallon, and thereby lose 5 per cent. on the cost. What
was the’cost ? Ans. $112.00.
33. Bought a hogshead of molasses for $112.00; but 15 gal-
lons having leaked out, I sell the remainder at §2.21,6% per
gallon. What per cent. is my loss ? Ans. 5 per cent.
34. If I seil cloth at 8 5.60 per yard, and thereby lose 7 per
cent., should I gain or lose, and how much per cent., by selling
it at $6.25 per yard ? Ans, 382 per cent. gain.
35. Sold & watch which.cost me $ 30 for $ 35, on a credit of
8 months. What did I gain by the bargain ? Ans. §3.65,314.
36. When tea is sold at $1.25 per Ib. there is lost 25 per
cent. ; what would be the gain or loss per cent. if it should be
sold at $1.40 per 1b. ? Ans. 16 per cent. loss.
87.A exchanges with B 50lbs. of indigo at $1.00 per 1b.
cush, and in barter $1.35 ; but he is willing to lose 12 per cent.
to have one third ready money. What is the cash price of 1
yard of cloth delivered by B at $5.00 per yard to equal A’s
bartering price reduced 12 per cent., and how many yards were
delivered ? Anps. $4.203§% cash price of 1 yard ;
783 yards delivered by B.

u

Section LIX.
" DUODECIMALS.

DuobEcivaLs are so called because they decrease by twelves
from the place of feet towards the right.

Inches are called primes, and are marked thus ’; the next di-
vision after is called seconds, marked thus /; the next is thirds,
marked thus / ; and so on. (]

Duodecimals, are commonly use? by workmen and artificers
in finding the contents of their work.

EXAMPLES.
1. Multiply 6 feet 8 inches by 4 feet 5 inches.
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oPERATION.  As feet are the integers or units, it is evident that
6 8 feet multiplied by feet will produce feet; and as
45 inches are twelfths of a foot, the product of inches
%6 & by feet will be twelfths of a foot. For the same
9 9 ¢ reason, inches multiplied by inches will produce
595 4" twelfths of an inch, or one hundred and forty-
fourths of a foot.

RuLe. — Under the multiplicand write the same names or denomina-
tions of the multiplier ; that 1, feet under fect, inthes under inches, d-c.
Multiply each term in the multiplicand, beginning at. the lowest, by the
Jeet of the multsplier, and wrile each result under its respective term, ob-
serving to carry a unit for every 12 from each denomination to its neat
superior. In the sume manner multiply tie multiplicand by the inches
of the multiplier, and write the result of each term one place further to-
wards the right than the corresponding terms in the preceding product.
Proceed in the same manner with the seconds and all the rest of the de-
nominations, and the sum of the several products will'be the product re-

quired. .
The denomination of the particular products will be as follows,

Feet multiplied by feet give feet.

Feet multiplied by primes give primes.
Feet multiplied by seconds give seconds.
Primes multiplied by primes give seconds.
Primes multiplied by seconds give thigds.
Primes multiplied by thirds give fourths.
Scconds multiplied, by seconds give fourths.
Seconds multiplied by thirds give fifihs.
Seconds multiplied by fourths give sixths.
Thirds multiplied by thirds give sixths.
Thirds multiplied by fourths give sevenths. *®
Thirds multiplied by fifths give eighths, &c.

2. Multiply 4ft. 7' by 6ft. 4. Ans. 291, 0/°4".
3. Multiply 14ft. 9’ by 4ft. 6'. Ans. 66ft. 4’ 6”.
4. Multiply 4ft. 7" 8" by 9ft. 6. Ans. 441 0/ 107,

5. Multiply 10ft. 4’ 5" by 7ft. 8’ 6.
Ans. T9ft. 11'%" 6 61,
6. Multiply 39ft. 10’ 7" by Jéf. 8’ 4".
* Ans. 745ft. 6/ 10/ 2/ 4/,
7. How many square feet in a floor 48 feet 6 inches long, 24
feet 3 inches broad ? Ans. 1176f. 1’ 6.
8. What are the contents of a marble slab, whose length is 5
fect 7 inches, and breadth 1 foot 10 inches ?
Ans. 10ft. 2’ 10",
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9. The length of a room being 20 feet, its breadtlr 14 feet
6 inches, and height 10 feet 4 inches, how many yards of
painting are in it, deducting & surplus of 4 feet by 4 feet 4
inches, and 2 windows, each 6 feet by 3 feet 2 inches ?
Ans. 734, yards
10. Required the solid contents of a wall 53 feet 6 inches
long, 10 feet 3 inches high, and 2 feét thick.
Ans. 1096ft. 9.
11. There is‘a house with four tiers of windows, and 4 win-
, dows in a tiér; the height of the first is 6 feet 8 inches; the
second, 5 feet 9 inches ; the third, 4 feet 6 inches ; the. fourth, 3
feet 10 inches ; and the breadth is 3 feet 5 inches ; how many
square feet do they contain in the whole ?  Ans. 283ft. 7in.
12. How many square feet of paper would it require to line 15
boxes, each of which is 7 feet 9 inches long, 3 feet 4 inches
" wide, and 2 feet 10 inches high; and how many cubic yards
would the boxes contain ? Ans. 1717ft. 1in. 4033} cubic yds.
13" A mason has plastergd 3 rooms; the ceiling of each is
20 feet by 16 feet 6 inches, the walls of each are 9 feet 8 inches
high, and there are to be 90 yards deducted for doors, windows,
&c. How many yards must he be paid for ?
! Ans. 251yd. 1ft. 6in.
14. How many feet in a board which is 17 feet 6 inches long,

and 1 foot 7 inches wide ? Ans. 271t. 8 6.
15. How many feet in a board 27 feet 9 inches long, 29
inches wide ? Ans, 67ft. 0’ 9,

16. How many feet of boards will it take to cover the side
of a building 47 feet long, 17 feet 9 inches high ?
Ans. 834ft. 3'.

Nore.— A board to bo merchantable should be 1 inch thick ; therefora
to reduce a plank to board ineasure, the superficial contents of the plank
should be multiplied by its thickness.

17. How many feet, board measure, are in a plank 18 feet
9 inches long, 1 foot 6 inches wide, and 8 inches thick ?
Ans. 84ft. 4° 6".
18. How miny feet, board measure, are in a plank 20 feet
long, 1 foot 6 inches wide, and 2} inches thick ? Ans. 75ft.
19. How moany feet in a plafin 40 feet 6 inches long, 30
inches wide, and 23 inches thick ? Ans, 278ft. 5 3".

Note.— A pile of wood that is 8 feet long, 4 feet high, and 4 feet wide,
contains 128 cubic fect, or a cord, and every cord contains 8 cord-feet ; and
as 8 is (4 of 128, every cord:foot contains 16 cubic feet; therefore, divid-

g the cubic feet in a pile of wood by 16, the quotient is the cord-feet ;
and if cord-feet be divided by 8, the quotient is cords.
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20. How many cords of wood 1n a pile 18 feet long, 6 feet

high, and 4 feet wide ? Ans. 3% cords.
21. How many cords in a pife 10 feet long, 5 fect high, 7
feet wide ? Ans. 2 cords, 94 cubic feet.
22. How many cords in a pile 35 feet long, 4 feet wide, 4
feet high ? Ans. 4§ cords,
23. How many cords in a pile that measures 8 feet on each
side ? Ans. 4 cords.

24. How many cords in a pile that is 10 feet on,each side ?
Ans. 713 cords.

Note.— When wood is * corded ” in a pile 4 feet wide, by multiply
ing its length by its height, and dividing the product by 4, the quotient is
the cord-feet ; and if a load of wood be B feet ong, and its height be myl-
tiplied by its width, and the product divided by 2, the quotient is the
cord-feet.

25. How many cords of wood in a pile 4 feet wide, 70 feet
6 inches long, and 5 feet 3 inches high ?  Ans. 11 cerds.

't

NoTe. — Small fractions are rejectcd.' *

26. How many cords in a pile of wood 97 feet 9 inches long,
4 feet wide, and 3 feet 6 inches high ?  Ans. 10317 cords.
27. Required the number. of cords of wood in a%ile 100 feet
long, 4 feet wide, and 6 feet 11 inches high. Ans. 2138,
28. Agreed with a man for 10 cortls of wood, at §5.00 a
cord ; it was to be cut 4 feet long, but by mistake it was cut on-
ly 46 inches long. * Huw much in justice should be deducted
from the stipulated price ? Ans. $2.084.
29, If a load of wood be 8 feet long, 3 feet 8 inches wide,
and 5 feet high, how much does it contain?
Ans. 9% cord-feet.
30. If a load of wood be 8 feet long, 3 feet 10 inches wide,
and 6 feet 6 inches high, how much does it contain ?
Ans. 123} cord-feet.
31. If a load of wood be B feet long, 3 feet 6 inches wide
how high should it be to contain 1 cord >  Ans. 4ft. 6’ 108",
32 If a load of woed be 12 fcet long, and®3 feet 9 inches
wide, how high should it be 19 contain 2 cords ?
. Anst 5ft. 8 317,
33. D. H. Sanborn’s parlour is 17ft. 9in. long, 14ft. 8in.
wide, and 8ft. 9in. high. ~There are two doors 3ft. 4in. wide,
and 7ft. high, and four windows 5ft. 3in. high, and 3fi. 4in.
wide ; ‘the mop-boards are 9in. high. B. Gordon, a first-rate
mason, will charge 10 cents per square yard for plastering the
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room. The paper for the room is 20 inches wide, and costs
6} cents per yard. E. Eaton will * paper ™ the room for 4
cents per square yard. Each window has 12 lights of 10in by
14in, glass, the price of which is 123 cents per square; foot.
The painter’s bill for setting the glass is 8 cents per light, and
for painting the floor, mop-boards, and doors is 25 cents per
square yard. What is the amount of Mr. Sanborn’s bill ?
Ans. $33.72.85%

. Secerion LX.
INVOLUTION.

INvoLuTION is the raising of powers from any given number,
as a root. .

A ‘power is a quantity produced by multiplying any given
number, called a root, a certain number of times continually by
itself ; thus,

2 = 2 is the root, or Ist power of 2=21

2 X 2 ="41is the 2d power, or square of 2 =122,

2 X 2 X 2= 8 is the 3d power, or cube of 2 =23

2 X 2 X 2 X 2 =16 is the 4th power, or biquadrate of 2 — 24.

The number denotitg the power is called the index or expo-
nent of the power. Thus, the fourth power of 3, = 81, is ex-
pressed by 34, and 4 is the index or exponent ; and the second
power of 7, =49,is expressed by 72.

To raise a number to any power requircd.

RuLe. — Multiply the given number continually by itself, till the
number-of multiphications be one less than the index of the power to be
Sfound, and the last product will be the power required.

EXAMPLES.

1. What is the 5th power of 4 ? .
4x4X4%x4x4=1024 Ans.

2. What is the 3d power of 8 * . Ans. 512,
3. What is the 10th power of 7 ? Ans, 282475249.
4. What is the 6th power of 5? Ans. 15625.
5. What is the 3d power of § ? . Ans. 2L
6. What is the 5th power of }? Ans. g}4.
7. What is the 4th power of 2§? Ans. 504$.
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8. What is the 6th power of 122 Ans. 1612144,
9. What is the 4th power of .045? Ans. .000004100625.
10. What is the 0 power of 1788 ¢ Ans. 1.
'EVOLUTION, '

OR THE EXTRACTION OF ROOTS.

Evovrurion is the reverse of Involution, and teaches to find
the roots of any given powers.

The root is a nuinber whose continual multiplication into it-
self produces the power, which is denominated the 2d, 3d, 4th,
&c., power, according 1o the number of times which the root is
multiplied into itself.  Thus, 4 is the square root of 16, because
4 X4 =16; and 3 is the cube root of 27, becausc 3 X 3 X 3
=27 ; and so on.

Although there is no number of which we caunot firfde any
power exactly, yet there arc many numbers of which precise
roots can never be determined ; but, by the help of deeimals,
we can approximate towards the root to any assigned degree of
exactness,

Tl roots which approximate are called surd rools ; and those
which are perfeetly accurate arc called rational roots.

Roots are sometimes denoted by writhg the character 4/ be- -
fore the power, with the index of the root over it ; thus, the 3d
root of 36 is expressed /86, and the sccond root,of 36 is +/
36. the index 2 being omitted when the square root is designed.

If the power be expressed by scveral numbers with the sign
-+ or — between them, a line is drawn from the top of the sign

— 3 —
over all the parts of it ; thus, the 3d root of 42422 is /42422,

and the second root of 59 — 17 is /59 — 17, &e. * i
Sometines roots are designated like powers with fractional

1
indices. Thus the square root of 15 is 15%, the cube root of 21

is 21%, and the 4th root of 37 — 90 is 37 — 207, &e.

It sometimes will happcn&at one root is mvol\‘ed in another,
thus :

V55 + IO+ 6, or /161 — /147.*

vV VBT 3884 A8 — 5 — YBT 16
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Sr;;c'rlor.t' LXL

EXTRACTION OF THE SQUARE ROOT.

1. Ler it be required to find what number muitiplied into it-
self will produce 1296.
OPERATION. In contemplating this

1296(30 4 6 = 36 Ans. Pproblem, we perceive
900( + . that the root or number

— €6Y396 +  sought must consist of
60+6= 66)3.32 two figures, since the

product of any two
numbers can have at most but as many figures as there are in
both factors, and at least but one less. We perceive, also, that,
the first figure of the root multiplied by itself must give a num-
ber not exceeding 12, and as 12 is not the second power bf any
number, and the second power of 4 is more than 12, we take 3,
for the first figure of the root, which multiplied into itself gives
9. Now, the second power of 3, considered as occupying the
place of tens, is 900, of which we have the root 30. Taking
900 from 1296, we have a remainder, 396 ; and Hhving found
the root of 900, we are now to seek a number, which, being
added to this root (80) and multiplied imto itself once, and into
30 twice,* will produce 396. This number is found by dividing
396 by twice 30 plusshe number sought. Q. E.D.

NotE. — Owing to tne fact that the number of figures in the product of
any two numbers is always limited as above stated, we ascertain the num-
ber of figures in the root of any given second power by putting a dot
over the place of units, then over the place of hundredS, am‘lp soon. The
number of dots gives the number of figures in the root. Thus the square

root of 133225 consists of three figures. . .
2. What is the square root of 576 ?
OPERATION. "To illustrate this question in a different
. . way from the first, we will suppose that we
238(24 At have 576 tiles, ea’ch of whiéf‘: is one foot
44\T76 square, and we wish to know the side of a
) square %08t whose floor they Wwill pave or

!z_g cover.

* By adding 6 to 30 and multiplying the sum (36) into itself, we can
easily see that we multiply 6 by itself once, and 30 by 6 twice, since
30 is contained in both factors, and in the operation is multiplied by the
6 in each.

N2l
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If we find a number which multiplied into itself will produce
576, that number will give the side of the room required. We
perceive that as our number ‘(576) consists of three figures,
there will be two figures in its root, since the square of no num-
ber cxpressed by a single figure can be so large as 576 ; and,
if the root were supposed to have more than two figurcs, its
square would exceed 576. Dividing the number into periods

thus, 576, we now find by trial, or by the table of powers, that
- the greatest square number or second power in the left-hand
period, 5 (hundred), is 4 (hundred), and that its root is 2,
which we write in the quoffent. «(See operation.) As this 2 19
in the place of tens, its valuc must be 20, and its square or sec
ond power 400. o
Let this be represented by a square

ewhose sides, measure 20 feet each, and Fig. 1.
whose contents will thercfore bey400 20

squarc feet. Sce figure D. We nowsub- |~

dract 400 from 576 and there remain 176 D

square feet to be arranged on two sides of 5 20 8
the figure D, in order that its form may 0

remain square. We therefore double the .| 400

root 20, one of the sides, and it gives the |
length of the two sides to be enlarged, 20

viz. 40. We then inguire how many
times 40 as a divisor is contained in the dividend (exccpt the
right-hand figure) and find it to be 4 timnes: this we write in
the root, and also in the divisor.
This 4 is the breadth of the addi-
tion to our squrre. (Sec figure 2.) Fig. 2.
20

And this breadth, multiplied by the 4

length of the two additions (40), gives E?% Gil,

the contents of the two figures E and ¢ 0 6

F, 160 square fcet, which is 80 feet

for each. . D F
There now,remains the space G, to 20 20 |

complete the square, each side of 8 2 L4

which is 4 fect ; it being cqual tp the 400 80

breadth of fne additions E and F.

Therefore, if we square 4 we have 20 R

the contents of the last addition G =

16. It is on account of this last addition that the last figure of
the root is placed in the divisor. If we now multiply the divi-
sor, 44, by the last figure in the root (4), the product will be
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176, which is equal to the remain- D contains 400 square feet.
ing feet after we had formed our E  « 80 o« o«
first square, and equal tothe add® F  « 80 « o«
tions E, F, and G, in figure 2. G - « 16 « «
We thercforc perceive that fig- Proof, 576

urc 2 may represent a floor 24 or ’

fect square, containing 576 square 94 y 24— 576

feet.

RuLk. — 1. Distingwuish the given number into periods 8f two figurcs
each, by putting a point over the place of units, another over the place of
lundreds, and so on, which goints show the number of figures the root
will consist of .-

2. Find the greatest square number in the first or lfi-hand period,
puacenyg the root of it at the right nand of the given number (after the
manner of a quotient in dwision), for the first figure of the root, and
the square mumber under the period, subtracting 1t therefrom; and to
the remainder bring down the next period for a dividend, always, how-
ever, omitling the right-hand figure of this dundend in dividing’ *

3. "Place the double of the root already found on the left hand of they
dividend for a dwrsor.

4. Find how often the divisor is contained in the dividend (omitting
the right-hand figure), placing the answer in the root for the sccond fig-
ure of it, and likewise on the right hand of the divisor.* o Muluiply the
dwnsor with the figure last anncxed by the figure lust placed in the Toot,
and subtract the product from the dividend. ~ To the remainder join the
next persod for a new dividend. b

5. Double the figures already found in the root for a new dwisor (or
bring down the last divior for @ new one, doubling the right-hand fig
are of 11), and from these find the next figure in theroot as last directed,
and continuc the operation in the same manner, till you have brought
down all the perods.

L J

Notr 1. — If, when the given power is pointed off as the case requires,
the left-hand period should be deficient, it must nevertheless stand as the
first period. .

Note 2. — If there be decimals in the given number, it must he pointed
both ways from tho [l)lnce of units. 1f, whentthere are integers, the first
period in the decimals be deficient, it may be completed by annexing so
many ciphers as the power requires. And the root must be made to
congist of so many whole numbers and decimals as ther® are periods be-
longing to each ; and when the periods helonging to the given numbers
are oxhausted, the operation muy bo cominucﬁ at pleasure by annexing
ciphers. X s

* One or two units are generally to be allowed on account of other de-
ficiencies 1n enlarging the square.
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8. What is the square root of 278784 2

278784(528 Answer.
25
102)287
204
1048)8384
8384 -
4, Whatsis the square root of 776161 ? Ans. 881.
5. What is the square root of 998001 ? Ans. 999,
6. What is the square root of 10342656 ?  Ans. 3216.
7. What is the square root of 9645192360241 ?
Ans. 3105671.
8. Extract the square root of 234.09. Ans. 15.3.
9. Extract the square root of .000729. Ans, .027.
10. Required the square root of 17.3056. Ans. 4.16.

11+ ‘Required thé square root of 373. Ans. 19.3132079-.

o 12, Required the square root of 8.93. Ans.2.98831055-.
13. What is the square root of 1.96? Ans. 14.
14. Extract the square root of 3.15. Ans, 1.77482393-}-.
15. What is the square root of 572199960721 ?

Ans. 756439.
If it be required to eéxtract the square root of a vulgar frac-
tion, reduce the fraction to its lowest terms; then cxtract the
square root of the numerator for a new numerator, and of the
denominator for a new denominator ; or reduce the vulgar frac-
tion to a decimal, and extract its root.

16. What is the square root of y3$4y? Ans. 4.
17. What is the square root of §323 ? Ans. ;.
18. What is the square root of 42} ? Ans. 63.
19. What is the square root of 528 ? - Ans. 7},
20. What is the square root of 95y ? Ans. 93
21. What is the square root of 36353y ? Ans. 194;.
22. Extract the square root of 62. Ans. 2.52984-.
23. Extract'(he square root of 8. Ans. 2.95194-.
24. Required the square root of 2. Ans. 1.414214-.
. -

APPLICATION OF THE SQUARE ROOT.

DEFINITIONS.

1. A circle is a figure bounded by a line equally distant from
a pifiint- called the ceritre.
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2. A triangle is a figure of three sides. .
3. An cquilateral triangle is thgt whose three sjdes are equal.
4. An isosceles triangle is that which has two sides cqual, and
a perpendicular from the angle where the equal sides meet bi-
sects the base. .
5. A right-angled triangle is a figure of three sides and three
angles, onc of which is a right angle. Sce figure 1.

Fig. 1.

The longest side is called the oy 2
hypothenuse, the horizontul side 1‘&’“ 2
the base, and the other side .is ¥ g

B

called the perpendicular.

Buse.

The following propositions are demonstrably true.

In a right-angled tri- Fig. 2. LN
angle, the square of the
longest side is cqual to
the sum of the squares
of the other two sides.

In all similar trian- .
gles, that is, in all trian-
gies whose correspond-
ing angles are equal, the
sides about the equel
angles are in direct pro-
portion to each other;
that is, as the longest side
of one triangle is to the
longest side of the other,
so is either of the other ’
sides of the former trian-
gle to the corresponding
side of the latier.

Let ABCand DEF be Fig. 3. . Fig. 4.
two similar triangles, and ¥
let A B be 6 feet, B C, =" »
feet, and A C, 10 feet.
Again, let D E be 12 feet, * c
E F, 16 feet,and D F will 20 16
be 20 feet. That is, BC
will beto EF as AB to wop
DE. 'Then 8 feet : 16

. 21

4 - ) —_—
D.—‘l.! E A S B



246 SQUARE ROOT. [szcr. Lxy

feet :: 6 feet : 12 feet. Agpin, A B will beto DEas ACto
D F. That is, 6 feet : 12 feet :: 10 feet : 20 feet.

Circles are to each,other as the squares of their diameters.

If the diameter of a circle be multiplied by 3.14159, the
product is the circumference.

If the square of the diameter of a clrcle be multxphed by
.785398, the product is the area.

If the square root of half the square of the diameter of a
circle be extracted, it is the side of an inscribed square.

If the area of a circle be divided by .785398, the quotient is
the square of the diameter.

EXAMPLES.

25. A certain general has an army of 141376 men. How
many must he place in rank and file to form them into a
square ? Ans. 376.

26. If the area of a circle be 1760 yards, how many feet
must the side of a square measure to contain that quantity ?

Ans. 125.857-} feet.

27. If the diameter of a round stick of timber be 24 inches,
how large - square stick may be hewn from'it ?

Ans. 16.97+ inches.

28. I wish to set ont an orchard of 2400 mulberry-trees, so
that the length shall be to the breadth as 3 to 2, and the distance
of each tree, one from the other, 7 yards How many trees
must there be in the length, and how many in the breadth ; and
on how many square yards of ground will they stand ?

Ans. 60 in length ; 40 in breadth ; 112749 square yards.

29. If a lea& pipe £ of an inch in diameter will fill a cistern
in 3 hours, what should be its diametgr to fill it in 2 hours ?

Anps. .9184- inches.

30. If a pipe 1} inches in diameter will fill a cistern in 50
minutes, how long would it require a pipe that is 2 inches in di-
ameter to fill the same cistern? . Ans. 28m. 7}sec.

31. If a pipe 6 inches in diameter will draw off a certain
quaptity of water in 4 hours, in what time would it take 3 pipes
of four inchgs in diameter to dra=.off twice the quantity ?

Ans. 6 hours.

32. If a line 144 feet long wil: reach from the top of a fort
to the opposite side of a river that is 64 feet wide, what is the
height of the fort 2 Ans. 128.99--.

33. A certain room is 20 feet long, 16 feet wide, and 12 feet
high ; how long must a line be to extend from one of the lower
corners to an opposite upper corner ?. Ans. 28.28 feet.



SECT. LII.] SQUARE ROOT. 47

34. Two ships sail from the same port; one goes due north
128 miles, the other due east 72 miles ; how far are the ships
from each other ? Ans. 116.86+-

35. There are two columns in the ruins of Persepolis left
standing upright ; one is 70 feet above the plane, and the other
50; in a straight line between these stands a small statue, 5
feet in height, the head of which is 100 feet from the summit
of the higher, and 80 feet from the top of the lower column.
Requm.d the distance between the tops of the two <columns.

Ans. 143.5374 feet.

36. The height of a tree, growing in the centre of a circular
island, 100 feet in diameter, is 160 feet ; and a line extendmg
from the top of it to,the farther shore is 400 fect. What is the
breadth of the stream, provided' the land on each side of the
water be level ? » Ans. 316.64 feet.

37. A ladder 70 fect long is so planted as to reach a window
40 feet from the ground, on one side of the street, and Without
moving it at the foot it will reach a window 30 feet high on the,
other side ; what is the breadth of the street ?

Ans. 120.69+- feet.

38. If an jron wire ¢ inch in diameter will sustg.m a weight
of 450 pounds, what weight might be sustained by a wire an
inch in diameter ? Ans. 45,0001bs.

39. A tree 80 feet in height stands ofl a horizontal plane ; at
what height from the ground must it be cut off, so that the top
of it may fall on a point 40 feet from the bottom of the tree,
the end where it was cut off resting on the stump ?

Ans. 30 feet.

40. Four men, A, B, C, D, bought a grindstane, the diameter
of which was 4 feet; they agreed that A should grind ofl’ his
share first, and that each man should have it alternately until he
had worn off his share ; how much will each man grind off >

Ans. A 3. ‘22+, B 3.814,C 4.974,D %ﬁnches

41. What is the length of a rope that must be tied to a horse’s
neck, that he may feed over an acre?  Ans. 7,13+ rods.

42, Required the greatest possxble number o" hills of corn
that can be planted on a sqyare acre, the hills to occupy only a
mathematical point, and fio two hills to be withh three and a
half feet of each other. Ans. 4165.

43. James Page has a circular garden, 10 rods in diameter,
how many trees can be set upon it, so that no two shall be with-
in ten feet of each other, and no tree within two and a half feet
of the fence inclosing the garden ? . Ans. 241.
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44. 1 have a board whose surface contains 49§ square feet,
the board is 1} inches thick, and I wish to make a cubical box
of it. Required the length of one of its equal sides.

Ans. 36 inches.*

45, A carpenter has a plank 1 foot wide, 223% feet long,
and 2} inches thick ; and he wishes to make a box whose

- width shall be twice its height, and whose length shall be twice
its width. Required the contents of the box.
- Ans. 5719 cubic inches.*

* The operation may be found on page 153 of the last edition of the Key.

’
Secrion LXIL

EXTRACTION OF THE CUBE ROOT.

A cuse is a square prism, being bounded by six equal sides,
which are perpendicular to each other.

A number is said to be cubed when it is multiplied into its
Square. .

To extract the cube root is to find a number, which, multi-
plied into its square, will produce the given numver.

RuLe. — 1. Separate the given number into periods of three figures
each, by putting a point over the unit figure, and every third figure be-
yond the place of units. '

2. Find by the lable the greatest cube in the left-hand period, and put
its rool in the quoticnt. '

3. Subtract the cube thus found from this period, and to the remain-
der bring down the next period ; call this the dividend.

4. Multiply the syuare of the quotient by 300, calling it the triple
square; multiply also the quotient by 30, calling it the triple quotient ;
the sum of these call the divisor.

5. Find Row #iany times the dwisor is contained in the dividend, and
place the result in the quotient.

NorEe. — One.or two units, and somefimcs three, must be allowed.

6. Multiply the triple square by the last quotient figure, and write tne
product unger the dimdend ; mulliply the square of the last quotient fig-
ure by the triple quotient, and place this product under the last ; under
all, set the ﬁzc last quotient figure, and call their sum the subtra-
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7. Subtract the subtrahend from the dividend, and to the remainder
bring down the neat period for a new dividend, with which proceed as
before, and so on, till the whole 15 completed.

Note. — The same rule must be observed for continuing the operation,
and pointing for decimals, as in the square root.

ILLUSTRATION.

We suppose we have 46,656 cubic blocks of granite, which
measure onc foot on each side. With these we wish to erect a
cubical monument. It is required to ascertain how many
blocks, or feet, will be the length of one side of the monument.

It is evident that the number of blocks will be equal to the
cube root of 46,656. As the given number consists of five fig-
ures, its cube root will contain two places ; for the cube of any
number can never contain more than three times that number,
and at least but two less. We therefore separate the given
number into periods of three figures each, putting a point.oyer
the unit figure, and every third figure beyond the place of
units ; thus, 46,656. We find by the table of powers, or by
trial, the greatest power in the lefi-hand period, 46 (thousand),
is 27 (thousand), the root of which is 3. This root we write in
the quotient ; and, as it will occupy the place of tefs, its real
value is 30. If this be considered the side of a cube, it will
contain 27,000 cubic feet, 30 x 30 X 30 &= 27,000 feet.

. Fig. 1.

Let this cube be represented by fig-
ure 1, cach of whose sides measures
30 feet ; therefore its contents will be
30 x 30 x 30 = 27,000 feet, as above. .
We subtract the contents of this cube
from 46,656, and tHere remain 19656

cubic feet.

OPERATION.
46,656(3 y Or we might have subtracted the
DTl oog( 6 Ana cube of 3, = 27, from the first period,
e ange ‘o the remainder hgve brought
2700) 19,656 down the next period, and the result
16,200 woul have been the same. (See op-
3,210 eration.) The cubic blocks that re.
216 main must be applied to the three

19,656 sides of figure 1. For, unless a cube

&
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be equally increased on three sides, it ceases to be a cube.
To effect this, we must find the superficial contents of three
sides of the cube, and with thiese we must divide the remain-
ing number of cubic feet or blocks,.and the quotient will show
the thickness of the additions. As the length of a side is 30
feet, the superficial contents will be 30 X 30 =900 square
feet, and this multiplied by 3, the number of sides, will be
900 X 3=2700 feet. With this as a divisor, we inquire how
many times it is contained in 19,656, and find it to be 6 times
(one or two units, and sometimes three, must be allowed on
account of the other deficiencies in enlarging the cube). This
6 is the thickness of the additions to be made to the three
sides of the cube, and by multiplying their superficial contents
by it, we have the solid contents of the additions to be made,
2700 X 6 =16200; that is, we multiply the triple square by
the last quotient figure, and this may be represented by the
three superficies ABCD, EFGH, and IKLM. (See
, figure 2.) N .

Having applied these additions to our cube, we find there
are three other deficiéncies, abcd, efgh, ijkl, the length
of which is equal to that of the additions, 30 feet, and the
height and “oreadth of each are equal to the thickness of the ad-
ditions, 6 feet. To find the contents of these, we multiply the
product of their length, breadth, and thickness by their num-
ber ; thus, 6 X 6 X 30 X 3=23240; or, which is the same thing,
we multiply the triple quotient by the square of the last quo-
tient figure ; thus, 90 X 6 X 6 = 3240. See rulc.

Having made these additions to Fiz. 2
the cube, we still find one other &=
deficiency, N. (See figure 2.) The H G/
length, breadth, and thickness of E F
which are equal to the thickness of /4 ] A /&
the former additions, viz. 6 feet. | N[ AT
The contents of this are found by : ]
multiplying its length, breadth, and
thickness together ; that is, cubing L
the last quotient figure ; thus, 6 X 6 M
X 6 =216. By making this laws,
addition, we find that our cubical JA Blia
monument is finished, and that the
first figure together with the several additions is equal to the cu-
bical blocks, 46,656.
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Proof.
27000 = contents of fig. 1 .
16200 = ¢« « ﬁht addmons
3210 = * ¢« second additions.
216 = ¢« <« third addition.

46656 — contents of the whole monument.

1. Required the cube root of 77308776.

. . OPERATION. »
77308776(426 root. 4 x 4 x 300 = 4800

64 . 4x 80= 120
4920)13308 = 1st dividend. Ist divisor = 4920
9600 4800 x 2 = 9600

480 ) 120 x 2 x 2= 480

8 2XAx2= 8

To

10088 = 1st subtrahend. 1st subtrahend = 1_0_08—8
530460) 3220776 = 2d dividend. 42 X 42 x 300 = 529300
3175200 LR X30= 1260
45360 . 24 divisor = 530160
216 | 529200 x 6 — 3175200

3220776 — 2d subtrahend. 1260 X 6 x 6%= 45360

6x6x6= 218
2d Subtrahend = 3220776

. What is the cube root of 34965785 ? Ans. 327.
. What is the cube root of 436036824287 » Ans. 7583.
. What is the cube root of 84.604519 ? Ans. 4.39.
Required the cube root of 54-139939. Ans. 379.
Extract the cube root of 60236288. *  Ans. 392.
. Extract the cube root of 109215352. Ans. 478.
. What is the cube root of 116.930169 ? Ans. 4.89.
. What is the cube root of 726572699 ? Ans. .899.
. Required the cube root of 2. Ans. 1.2599+4.
. Find the cube root of 11. Ans. 2.2239+-.
. What is the cube root of 122615327232 >eAns. 4968.
. What is the cube root of 3% ? Ans. §.
. What is the cube ref of HH ? » Ans. ]l
. What is the cube root of 38 ? Ans. §.
. What is the cube root of L3347 Ans. 3.

find the cube root of any number mentally, less than
1,000,000, when the number has an exact root.
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RULE. — As there will be two figures in the root, the first may easily
be found mentally, or by &he table of powers; and if the unit figure of
the power be 1, the unit figure in the root wll be 1; and if it be 8, the
root will be 2 ; and if 71t willve 3 ; and if the unit of the power be 6,
the unit of the root will be 6; and if 5, 1t will be 5; if 3, it will be 7 ;
if 2, it wall be 8 ; and if the unit of the power be 9, the unit of the root
will be 9. This will appear evident by wnspecting the tuble of powers.

17. What 1s the cube root of 97336 ? Ans. 46.
sExplanation. By examining the left-hand period, we find
the root of 97 is 4, and the cube of 4 is 64. The root cannot
be 5, because the cube of 5 is 125. The unit of the power is
6 ; therefore, by the above rule, the unit figure in the root is 6.
The answer, therefore, is 46.

18. What is the cube root of 132651 ? Ans. 51.
19. What is the cube root of 148877 ? - Ans.
20. What is the cube root of 175616 ? .Ans.
21. What is the cube root of 185193 ? Ans.
92. What is the cube root of 2383287 Ans.
23. What is the cube rgot of 262144 ? ' Ans.
24. What is the cube root of 389017 ? Ans.
25. What is the cube root of 405224 ? Ans.
26. What is the cube root of 531441 ? Ans.
27. What is the cube root of 24389 ? Ans.
28. What is the cuhe root of 428757 Ans.
¥
:‘ﬁ : ’s ". .:'-'::

SECOND METHOD OF EXTRACTING THE CUBE ROOT.

The following rule for the extraction of the root of the third
power, though it is essentially the same with the former, may
yet serve to make the reasons for the several steps of the op-
eration more intelligible to the lcarner.

RuLe. — Separate the number whose root is to be found into periods,
as under the former rule, and find by trial the gsﬂest root in the left-
hand period, and put it in the place of the quotient.

Sumt the* third power of this root from the period to which it be-
longs, and to the remainder Uring down the next period for a dividend.

ﬁm, to fipd a divisor, annex a ciph. < to the root already found, and
multiply twice the number thus formed by the number itself, and to the
product add the second power of this number.*

* This ,js the same as mulﬁ;lyin the square of the radical figure b
300, as in the former T""' 8 sq y
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Ascertain how many times this divisor i*ontained if the dividend,
a%write the result in the quotient.*

hen, to find the subtrahend, multiply this divisor by its quitient,.and

write the product under the dividend. To this add times the pre-
ceding radical figure with a cipher annered,} muf:iz‘plied by the second
power of the figure last obtained, and also the third. power of this last
Sfigure.  Subtract the sum of their several products from the dividend
above them, and to the remainder bring down the next period for a new
dwidend. With the parts of the root alreudy found proceed to find a
divisor and subtract as above, and so ' on, till the successiye figures of
the root are dll obtained. b .

The rationale of the  above rule may be made to eppear by
the solution of the following question. t

Let it be fequired to find the cube root of 17576. -

OPERATION. ,
20 X 2=40 : :
R P ",
800 . 17576/(20 4:6 =26 Ans. -
2 X2 = 400:. 8000 ‘aia .
Divisor 1200 ) 9576 'di)‘ﬁr{lé’nd. R
. 7200 ‘
2160,
. 216"

.5, 9576 subtrahend,
We now raise thé quaiifie 20 4 6:to tH§ third power.

20-4-6 L
2046 .
400 - 120 ° ’
120 + 36
400 1240 1 86
204 6 Y,
8000 4 4500 --720 .
%2400 - 1440 - 21

8000 |- 7200 + 2160 1216 = 17570.

' L N » L

* This quotient figure ;must sometinres be less than the one indicated
by the divisor, and in extreme cages the divisar'may give a quotient too
large by several units. The quotientd'pquired can, of course, never ex-
ceed 9. iy . N
t This accounts for multiplyiyg by 30, in the forqgonngvrula;'nhich is e
factor in the triple quotiené in finding the subtrahend. ¥

L. N 22
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Now, byf‘g‘bservin is operation, and remarﬁiné what
would be lost in the coutse of it by omitting the sccond figyre
of the root, 6, taking 20 instead of 26, we sce that when we
have found the 20 the next inquiry is, what number must be
added to 20, so that, if we multiply it into itsclf once and 1nto 20
twice, and the sum of these produets, togcther with the second
power of twenty, by twenty plus this number, the result will be
17576, or 8000 4~ 9576. Then, in order to obtain this num-
ber, or an approximation to it, wg take twice the part of the
root found, 20, and mujtiply the » 40, by 20, as we should
do in raiging it to the third power, and make this, which is
800, a pirt of the divjsor, and the produgt of which by 6 was
lost in the operation {8 want of‘the 6 added to 204 But this 1s
not all the loss. WThere is alsquthe second power of 20 by 6,
and therefore 400 to be added to the 800 for » divisor. There
still remaiflg the further loss of the third power of6 (216, and
also of 6 ti#h¥s 240 and %e& 36 ; but these we neglect in
the formation of the Jiyisor./ The divisor is contained 1n the
dividend 7 times; by ing the alldwance of a unit for the
neglect of the wumbers e named, we take 6 for the quo-
tient figure, antd proceég to find the aubtrahend, which, accord-
ing to the tulé and theﬁforeioing *operation of raising 20 -+ 6 to
the third power, must® be ¥ 6 - 1440 4-7204-216 =
17576. w oo

"

"r ’ - L] :)&
APPLICATION OF c |ROOT.
PnlNc!PL& ASSUW

Spheres are to each other as the cubgs of their, diameter.

Cubes, and all solids whose corresp8ndinguparts are simjlar
and jproportional to each other, ar to cach other as the cubes
of their diameters, or of their homolggous sides.

®9. If a ball, 3 inches in diameter, weigh 4 pounds, what
will be the weight of a ball that is 6 inchi diateter?
‘ L Ans, 321bs,
30. If a globe of gold, one inch inViameter, be worth $120,
what is'the ~alue of a globe 3§ inéi.cs in diamcter ?
: L) . Ans. $5145. .
31. 1f 1 weight of a well-proportioned man, 5 feet 10
inches#in height, be 180#founds, what must have bcen the
weight of Goljath of Gath, who was 10 feet 4? inches in height ?
: Ans. 1015.14ps.
32. If a bell, 4 inches in height, 3 inches in width, and } of
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an inch in thickness, weigh 2 pounds, what should be the dimen-
sions of a bell that would weigh 2000ounds > -
Ans. 3fl. 4in high, 2§. 6in. wide, and 231n. thick.
33. Having a small stack of hay, 5 feet in beight, weighing
lewt., I wish to know t.hf yeight of a simila¥ stack that 1s 20
feet m height. Ans. 64cwt.
34, If a man dig a small square tellar, which will measure
G feet,each way, n onc day, how long would it take hum to
dig & similar onc that mea.sﬁred 10 feet each way ?
Ans, 4.620-} days.
35. If an ox, whose gifth % is6 feat‘ﬁ'elghs 600lbs , what is
the weight of an ox whoﬂ 1158 foek ? Aps. 1422 2—Hbs
women own a ball of butter, 5 mchéﬁ in diumeter.
It s agreelg that each shall-takg her shl arately from the
surface of the ball. How mgyy inches’ o&s diameter shall

cack take ? " + iadh
Ans. First, .45} inches; ; nd, .574 inches ; third,
&2} inches, fourth, 3.1494- 1 * 'l% * .

#7. John Jones has a stack of ’hﬁhe form of a pyramid.,
It 15 16 fect in height, and 12-féet its basé. It contains
5 tons of hay, worth § 17.50 per toni Mr, Jemes has sold this
hay to Messrs. Pierce, Rowe, Wells, and Northend As the
upper part of the stack has beep injuzed, it 1 agreed that Mr.
Puc ree, who takes the uppeg part, shall have 10 per cent. more
of the hay than M"ﬁ Rowe ; and Mr. Rotve, who takes his share
nct, shall hzwﬂ gent. more ghan yMr. Wells; and Mr.
Nonthend who e bottdm of the stack, that has been much
myurcd, shall have' 30 per cent. more than Mr. Wells. Re-
quuncd the qu.mmy of by, and how many fect of the height of
the stack, begitning at the top, each recenes, .

Ans. l’lcl& cives 27ghmcwt, and 10, 3()6-{- feet in height ;
Rowe, 24}3fcW. and 2.498 feet; Wells, 22344cwt. and
1.666 feet; Northend 25,‘,-,cwt. and 1.474 feet. *

N L] Q '. y
A GENEBAL RULE FOR EXTRACTING THE ROOTS

+

- OF ALL PPWERS. ®

Rure - 1. Preparethe vm number for eztraction, & ppinting off
Jrom the umt’s place, as i red root directs

2. Find the first figure qf root by tral, or b{mmpqdwn. n the
‘nbl’af powers, and subtract its power from the left-hand period.
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To the remainder, bring down the first figure in the neat period,
and call it the dividend. £

4. Involve the rovt o the next inferior power to that which is given,
and multiply 1t by the number denéting the given power for e divisor.

5. Find how many times the diwisor is contained in the dividend, and
the quotient will be another figure of the root. An allowance of two or
three units is generally made, and for the higher powers a st:ll greater
allowancc is necessary. -

6. Involve the whole root to thc given power, and .mbh-ad it from
the given number, as before.

7. Bring daum the first figure of the next period to the remainder

Jor a new dwndend, to which find a m‘ﬂamsor, as before; ana in like
manner proceed till 'the whok is Sinished,’

1. What is'the gube ;oot_ of 2034{541'7?

F

® ornnagmx
, 20346417(273
. V= 8. = 1st subtrahend.
R Y 12) 12?; " = lst dividend.
P = . 119688, =2d subtrahend.
270 X 3=2187) 6 = 2d dividend
MP= . 2034641'7 = 3d subtrahend.
2. What is the fourt.h root of 34@285173'76 ?
%Srmmw. -y
2ssj7m6(4ad'Ans
44 = .., = lst subtrahend.
£ x 4= 256) 922 922 . = 1st dividend.
43t ="" 3418801 | = 2d’suljtrahend.
433 X 4 = 318028) 640507 640*7 = 2k dividend.
‘432‘ . 348285 ‘7376 = 3d subtrahend.
3. What is the 5th root, of. 28 9506218'75 . ‘Ans. 195,
4. Requlred the sixth root of 17842016/ 5.
Ans. 325
5. .Reqmred the seventh root of 128391846454@64
Ans. 144

®. Reqmred the eighth root of 218340105584896
Ans. 62.
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. Secrron LXIIL
ARITHMETICAL PROGRFESSION.

WHEN a scries of quantities or numhegs increases or de-
rreases by a constant difference, it is c'lllo:slq anthmetical pro-
gression, or progression by ditference.  The copstant dlﬂ'r*rence
i~ called the common difference or the ratio of the progression.
Thus, let there be the two following series : — ¢
1, 5, 9, 13, 17, 21, 2.), 9, 33,
25, 22, 19, 16, 1 ‘} ]0 4, 1.
The first is called ap ascending serics or progression. The
sccond 1s called a descending series or progression.
The nuinbers which torm tha senes arc called the ferms o1
the progression. s’
The first and last terms of thegpprogression are called the
eatremes, and the other terms, the means.
“ny three of the five following t.b;qgs being given, the other
two Lavy be fouyd : ~—
Ist, the first term,
2d, the last tenn,
3d, the number of terms, .
4th, the commgn differgnce,
5th, the sum of tho terms. '

. rnom EM I

The first terin, last term, and number of terms bemg given,
to find the comunon dxﬂ'er(,nce

To ilustrate this problcm, we will examine the following
seres, —

3,579, 18 13, 15, 17, 19. .
It will be percvived that in this sesies 3 and 19 are the ex-
tremes, 2 the ¢ on difference, 9 the number of terins, and

99 the sym of t fics.

It 18 evudent, that the number of common diffeftnces in any
nmber of tgrms will be one less than the number of terms.
Uenee, if there be 9 tenns, the number of commdm ditferences
will be 8, and the sum of these common differepces will be
cqual to the difference of the extremes ; thereforg if the differ-
ence of the extremes, 19 — 3 = 16, be divided by the humber
of common differences, the quoticnt will be the common differ-
éncg. Thus 16 -1-8 2 is thé common difference. |
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Rore. — Divide the difference of the extremes by the nmumber of
terms less one, and the quotient s ihe gommon dsfference.
1. The extremes arc 3 and 45, and the number of terms is
2. Vghat is the common difference ?
: , e oqu'r"ox._ '
;; 45—3
) 2—1

2. A maa is to travel from Albany to a certain place in 11
days, and to go but 5 Whles,the firsf day, increasing the dis-
tance equally, each day§'so that the last day’s journey may be
45 miles. ﬂequired the daily intrease. Ans. 4 miles.

8. A man had 10,s0ns, whose scveral agd$ differcd alike;
the younsest was 3 years, amdl-the oldest 48. What was the
common difference of their ages? | Ans. 5 years.

4. A certain school congjgs of 19 #cholars ; the youngest is
8 yeats old, end the olde . What is the common differ-

cence of their ages ? AR B Ans. 2 years.

i ‘w‘ 3 %i%m 11,
The first term, last term, and number of terms being given,
to find the sum s°f all the terms. ’

' Dlustration. :
Let 8, 5, 7, 9,11,18,15:17, 19, be the series,
and 19 17, 15, 13, 1t, 98 "7, B, 3, the same series inverted.
22,22, 22, 22, 22, 22,92, 22,22, sum of both series.

From the arrangement of the above series, we see that, by
adding the two as they stand, we have the same number for
the sum of the successive termg, and that the sum of both
serieg is double the sum of cither series. ,

It is evident that if, in tke above series, 22 be' multiplied by
9, the number of terms, the product will be,the sum of both
series, 22 X 9=198, and therefore the .o of either scries
will be 198 +-2=99. But 22 is also tie sum of the ex-
tremes in eithen series, 34~ 19 = 22. Therefore, if the sum
of the extremes be multiplied by the number of terms, the prod-
uct will be tfbubie the sum of the series.

Rure.— Multiply the sum of the extremes by the number of terms,
and half the produie will be the sum of the serses. ’

5. The extremes of an arithmetical series are 3 and 45, and
the number of terms 22. "Required the sum of the series. ¢+

= ? Answer.
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OPERATION,

4513 x 2
——-+—22<_—-- == 528 Answer.

6. A man going a journey travelled the first day 7 miles,
the last day 51 mules, and he continued his journey 12 days.
How far did he travel ? vt Ans, 348 miles.

7. In a certan school there are 19 scholars ; the youngest is
3 years old, and the oldest 39. What is the sum of theit ages?

. Ans. 399 years.

8 Suppose a number of stones were laid a rod distant from
cach other, for thirty miles, and the fi¥st stone a rod from a
baskct. 'What langth of ground wiil that man travel over who
gathers themn up singly, returning with them one by one to the
basket ? % Ans. 288090 miles 2 rods.

PROBLEM 41I.

The extremes and the commo¥*difference being given, to
find che number of terms. .

Tlustration. — Let the extremes B¢’ 8 and 19, and the common
difference 2. The difference of the extremes will be 19 — 3
= 16 ; and 1t is evident, that, if the difference of the extremcs
be divided by she common difference, the quotient is the num-
ber of common differences ; thus 16 32 —=8. We have de-
mor strated in Problem; I. that the number of terms 15 one
more than the number of diﬂ'erwj';es; therefore 8 4-1=29,
the nuinber of terms. "

RuLg. — Duwide the difference of the extremes by the common differ-
ence, and the quotient increased by one will be the number of terms re-
qured. .

9. If the extremes are 3 and 45, and the common diffgrence
2, what is the number of terms ?

P " OPERATION.
#7453
_,2__-{-1 =22 Answer. ,

10. In a certain school the ages of all the scholars differ
alike ; the oldest is 39 years, the youngest is 3 years, and the
difference between the ages<of each is 2 yegrs. Required the
number of scholars. . Ans. 19.

11. A man going a journey travelled the first day 7 miles,
the last day 51 miles, and each day increased his journey by 4
miles. How many days did he travel ? Ans. 12.



260 ARITHMETICAL PROGRESSION. [secr. Lxmr.

PROBLEM IV,

The extremes and common difference being given, to find
the sum of the series. ) .

Ilpstration. — Let the extremes be 3 and 19, and the coin-
mon difference 2. The difference of the cxtremes will be 19
—3=16; and it has bcen*showi in the last problem, that, if
the difference of.the extremes be diyided by the common difs
ference, the quotient will be the number of terms less ouc;
therefore the number of terins less one will be 16 + 2 =28,
and the number of tcrms 84-1=29. It was ‘demonstrated in
Problem H. that if the 'pumber of terms was multiplicd by the
sum of the extrcmes, and the product dividp$ by,2, the quo
tient would be the sum of the segics. ’ .

" Ruue.— Divide the difference W extremes by the gommon diffir-
ence, and add 1 to the quotient; multiply this quotient by the sum df the
extremes, and half the l””‘l'“’f,g("‘ sum of the serics.

12. If the extremes are 3 and 45, and the common differ-

" ence 2, what is the sum ofgthe series ? . Ans. 528

13. A owes Ba certain sum, to be discharged in a year, by
paying 6 cents the first week, 18 cents the second weck, and
thus to inc.case every week by 12 cents, till the last payment
should be $6.18. What is the debt ? Amis. $162.24.

ROBLEM V.

L,
The extremes and sum B'the series boing given, to find the
common difference. Ny “

«t

Illustration. — Let the extremes be 3 and 19, and the sum of
the series 99,+to find the common difference. We have before
shown, that, if the extremes be multiplied, by the number of
terms, the product would be twice the sum of the series ; there-
fore, if twice the sum of the series be divided by the extremes,
the-quotient will be the number of terms. Thus, 99 X 2 =
198; 34 19=22; 198 22 =09 is the gumber of terms.
And we have before shown, ‘that, if the"d nce of the cx-
tremes be divided by the number of terms less one, the quo-
ticnt will be the common difference ; thercfore, 19 —3 —16;
9—1=28;+16 =~ 8=2 is the cormon difference.

RuLe. — Divide twice the sum of the series by the sum of the cx-
tremes, and from thepuotient subtract 1; and,with this remainder drvide
the difference of the extremes, and the quotient is the common difference.

14. The extremes are 3 and 45, and .the sum of the series
528. . What is the common difference ? Ans. 2.
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PROBLEM VI.

The first term, number of terms, and the sum of the series
being given, to find the last term.*

Tllustration. — Let 3 be the ﬁrst term, 9 the number of
terms, and 99 the sum of the series. By Problem IL it was -
shown, that, 1f the sum of the extremes were multiplied by the
u mber of terms, the product was twice the sum of the scries ;
therefore, if twice the sum'of the series be divided by the num-
ber of terms, the quotient 1s the sum of the extremes. If from
thns we subtract the first term, the remainder 1s the last term ;
thus 99 X 2'= 198; 198+ 9 = 22; 22 —3=19, last term.

RuLe — Divide twice the sum of the sertes by the numher of terms;
fmm the quotient take the first tefm, and the nmmndcr wall be the last
Inm

A metehant being mdebtcd to 22 creditors $ 528, ordered
lm clerk to pay the first $3, an ﬁe 1est increasing mn anth-
metical progression. What is the¥difference of the payments,
and ‘*lie last payment?
Ans. Difference 2, last payment, $ 45.

v,

Section LXIV. .

GEOMETRICAL¥SERIES,
OR SERIES BY QUOTIENT.

I there be three or more numbers, and if there be the same
quotient when the second is divided by the first, and the third
tivided by the second, and the fourth divided by the third, ¥ec.,
thosc numbers are i geometrical progression. If the scnes
increase, the quon‘%t i more thap umty ; if 1t decrease, 1t 13 less
than unity.

The following serics are examples of this kmd ~—

2, 6, 18, 54, 162, 486.
64, 32, -16, 8, 4, X 3

The former is called an gscending series, and the latter a
descending series.

In the first, the quotient is 3, and is called the ratio; in the
second, it is §.
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The first and last terms of a series’arc called extremes, and
the other terms means.
pnunn’fﬁ L

One of the cxtremes, the ratio, and the number of tcrms
being given, to find the other extreme. ‘

Let the first term be 3, the ratio 2, and the number of tering
8, to find the last term. > ’

Tlustration. — It i cvident, that, if wc multiply the first
termn by the ratio,"the product will be the second term ; and, 1f
we multipl§ the second term by the ratio, theproduct will be
the third term ; and, in this manner,'We may carry the serics to
any desirable eatent. By cxamining the folowing scries, we
find that 3, carned,torthe 8th term, 15 384 ; thus, .

@) @y (1) 6) 1) Iy @) -
3, 6, 12, 21, 48, 96, 192, 384, ascendifg series.

But the factors of 384 ami8,2, 2,2, 2, 2, 2, and 2; there-
fore the continued product of these numbers will produce 384,
But, by multplying 2 by itdelf six timesyand that product by 3,
is the same as raising the ratio, 2, to'the seventh power, and
then multiplying that povw by the first term. Ilence the fol-
lowing °© W .

RuLe. — Raise the ratio to a power whose index is equal to the num-
ber of terms less one; the.. multaply this power by the first tcrm, and the
product is the last term, or offier extveme. . °

LR )

Illustration. — In the al question the number of ferms is
8; we therefore raise 2, the ratio, to the seventh power, it
being one less than 83 thus, 2 X2 X2 X2 X2 X2 X2 =128,
We then,multiply this' number by 3, the first term, and the
product is the last term ; thus, 128 X 3 = 384, last term.

The abeve rule will apply in a descenfling series. Lect the
following numbeyps be a geometrical descending series : —

- 384, 192, 96, 48,' 24, 12, 6, 3,.descending scries.

Let the first term be 384, the number %erms 8, and the
ratio 4, to fixd the other extreme. By the above rule, we raise
the ratio, 4, to the seventh power, it being one less than the
number of germs, 8. Thus, I X } X IX 3 X3 X3iX 1=
rlg. We then multiply this power by the first term; thus,
rig X 294 = §§4 = 3, the extrehe required.

But as the last terin, or any term* ncar the last, is very
tedioussto be found by continual multiplication, it will ofilen be
necessary, in order to ascertain it, to have a series of numbers
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in arithmetical propornon, called indices or exponents, begin- °
ning cither with a cipher or #.unit, whose common difference
is one. When the first term of the series and ratio ure equal,
the indices must begin with a unit, and in this case the prod-
uct of any two terms is equal to that term agmﬁcd by the .
sum of their indices.

Thus { 1,2,3, 4, 5, Qg"&c, indices or arithmetical series.
248, 16, 32, 64] &c., geometrical series.

Now 6 4 6 = 12 = the index of the twelfth term, and 64 X
64 = 4096 = tHe twelfth term.

But when the f first term of the series and the 'ralw are differ-
ent, the indices ‘must begin with a ciphcr, and the sum of the
indices made ‘hoice ‘of must be one les§#than the number of
terms given, a‘% the question ;“beause 1 in the indices stands
over the sec term, and 2 in the 1.73(11(‘('8 over the Llurtl term,
&c. And, in this case, the pro f any two terms, divided
by the firstyis equal to that term eyond the first swmﬁed by
the sum of their indices. .

Thus 0, 1,23, 4, 5, 6,_ &e., indices.
"L 8,09, 27, 81, 243, 7295 &e., geometrical series.

ITere, 6 4 5 == 11, the index of the 12th term.

729 X 243 == 177147 the 12th term, jJbecause the first term
of the series and ratio are differenty; by which means a cipher
stunds over the first teem. ot %

Thus, by the help of these indttes, and a few of the first
terins in any geometrical scries, any termd whose distance from
the first term is assigned, though it were ever so remotc, may
be obtained without producing all the terms.

1. If the first term "be 4, the ratio 4, and the number of
terms 9, what is the last term ? -

Yy,

opmulon CE .
1. 2

e

8
4. 16. 64 %206 = 6058% = power of the, ratio, whose
exponent is less by 1 than the numbecr of terms. 65536 X 4,
the first term "62141 = last term

Or, 4 X 4 262144 = lagt term, as bcfore

2. If the first term, hé 262144, the ratio }, and the numher
of terms 9, what is the last term? Ags. 4.

(})® =gybus; wsbys X 263144 = 382144 =4, the last term.
.
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3. If the first term be 72, the ratio 1, and the number of

terms 6, what is the last term ? Auns. &
4. If T were to buy 80 oxch, giving 2 cents for the first ox,

4 cents for the second, 8 cents for the third, &ec., what would

be the price of the last ox ? Ans. $10737418.24.

5. If the first term be 5, and the ratio 3, what is the seventh
term ? Ans, 3645.

6. If the first term be 50, the mﬂo 1.06, and the number of
terms 5, what is the last term ? Ans. 63.123848.

7. Wha.guls the amount of $160.00 at compound interest for
6 ycars ? - Ans, §226.96,305796096.

8. What is the amount of $ 300.00 at compound interest at 5
pes cent. for 8 years? Ans. §443.23,6-}-.

9. What is the amount of £100.00 at 6 per cent. for 30
years ?

Ans. $574.34 9117291325011626410633231080264584635—
72523196069357387776.

PROBLEM !I

The first term, the ratio, and the number of terms being
given, to find the sum of &l the terms.

In order that the pupil may understand the following rule,
we will examine a question analyticallz.

Let the following be “eo%etricaf series, and we wish to
obtain its sum : — ’ ‘.
3, 9,27,8L "

Tllustration. —By examining this serics, we find the first
term 1o be 1, the last terin 81, the ratio 3. If we multiply each
term of the followmg series, l 3, 9, 27, 81, by 3, the ratio,
their product will be 3,9, 27, 81 243 and the sum of this last

. series will be three times as fuch as the first series. The dif-
ference, therefore, between theke series will be twice as much

as the first scnes . !
3, 9 2'7 81 243 = second series. 1
1, 3 9, 1, = first series.

0, & 0 0 243 — 1 = 242, difference of the serics.

As this differenge must be twice the sum of the first series,
therefore the sum of the first series musat be 242 = 2 = 121.

By examining the above series, we find the terms in both

the sanfe, with the exceptlon of the ﬁrst term in the first serics,
and the last term in the second series. We have only, then, to
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subtract the first term in the first serics from the last term in
the second serics, and the remaiader is twice the sum of the
first series ; and half of this beufg taken gives the sum of the
series required. .

Rorx. — Find the other exireme, as before, multiply it by the ratio,
and from the product subtract the given extreme. Divide the remain-
der by the ratio less 1 (unless the ratio be less than a unit, in which
case the ratio must he subtracled from 1), and the quotient will be the
s m of the series requircd. See operation, question 10e  Or, raise
the ratio to a power whose index is equal to the number of terms;
Jrom which subtract 1, dividg the remainder by the ratio less 1, and
the ‘quotient, multiplied by the given extrcme, will give the sum of the
series. Sce operation, question 11.

But if the ratio be @ fraction less*than a unil, raise the ratio to a
power whose dnglex shall be equal to the number of terms ; subtract
this power from 1, divide the remainder by the difference between 1
ang the ratio, and the quoticnt, miltiplied by the given eatreme, will
give U/ sum of the serieg required. Sce operation, question 12.

10. If the first term be 10, the ratic 3, and the number of
terms 7, what is thesum of the series ? Ans. 10930.
OPERATIONS; .
3X 83X 33X 3X3X3X 10="720, last term.
7290 X 3 =21870; 21870 — 10 = 23360 ; 21860 =3 — 1

= 10930 Ans.
11. If the first terfn be 4, the'#itio 3, and the number of
terms 5, what is the sum of the series ? Ans, 484,

. OPCRATION.
3X3X3X3X3=NM3; 23—1=242;
242 +3—1=121; 121 X 4 =484 Ans.
12. If the first term be 6, the ratio g, and the pumbet of
terms 4, what is the sum of the series? A, 95°%5%.

Y opzm'g:}on.
EXEXEXE=a% 1 =835 838 — % =488
l=4; §—8=1: 8+ 1 =888 X §=1{§}) =335 11}
X § =1\ =9%% Aus.

13. How large a debt may be discharged in a year, by pay
ing $1 the first month, 8 10 the sccond, and so on, in a tenfold
proportion, each month’? Ans. $111111111111,

14. A gentleman offercd a house for sale, on the following
terms; that for the first door he should charge 10 cents, for

the second 20 cents, for the third 40 cents, and so on in a geo-
w~ 92
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an "
“metrical ratio, there being 40 doors. What was the price of
the house? * . Ans. §109951162777.50.
15. If the first term be 50, the ratio 1.06, and the number of
terms 4, what is the sum of the series ? Ans. 218.7308.
16. A gentleman depésited annually $10 in a bank, fromn the
time his son wus born until he was 20 years of age. Required
the amount of the deposits at 6 per cent., compound interest,
" when his son wis 21 years old. w Ans $ 423.92,2--.
17. If the first term be 7, the ratio }, end the numker of
terms 5, what is the sum of the series ? + Ans. 985,
18. Jf dhe mill had been put at. interest at‘the commence-
ment 'of the Christian era, what would it amount to at com- .
_poynd interest, supposing the prmclpal hgve doubled itsclf
every.d2 ycars, January 1, 18372 % ‘
Ans. § 1]417981541647 48466"8 5553;96109106]9-
72.99.,2. *
1If Jhxs Sum was all in dd&hrs, At would take the present inhab-
itants of the globe more than 1,000,000 .years to count it. 1f it
was reduced to its value in pure gold J&nd was formed into a
globe, it would be many million times la.rcrer than all the bodies
that compose the solar sygem. .

ROBLEM III, o
To find the sum of the second powers of any number of
terms, whose' roots differ b unlty v

RuLe. — Add one to' the4 qf terms, and mulliply this sum by
the number of terms; then Lone to twice the number of terms, and
multiply this sum by the former product, and the last product, duwnded
by G, will give the sum of all the terms.

_19. What is the sum of fttcrms of the Beries 12, 22, 32, 4%,
5, 6%, 72, 82,92, 1022

OFERATION.
10 1041 041
X -: X2 + —38§Anq
20. What, is’ the sum of 100 terms of the series 12, 22, 32,
42, 52, 62, 72, 82, 92, 102, &c., to 1002 ? " Ans. 338350.

21 Purc.‘:ased 50 Tots gf land the first was one rod square,
the second was two rods squ'u-e, thd third was three rods
square, and s0.8h, the last being 50 rods square. How many
squarc rods were there in the 50 lots >4 Ans. 42925.

922, Let it be required to find the number-of cannon shot in
a square pile, whose side is 80. Ans. 173880,
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o Al -
Note. — A squarb-‘ pile is formed by continued horizontal courses of
slot laul one above anotlier, and these courses are squares, whose sides
decrease by unmity from the bottom of the pue to the top row, which is
composed of only vne shot.

PROBLEM IV.  « . .
To find the sum of the third power of any number of terms,
whose roots differ by unity. .

Rrvr. — Add one to the number of terms, and mulliply this sum by
half the number of terms; the square of \his product is the sum of all
the series. °

23. Required the sum of the following serics : — 13123, 33,
43, 53, 6%, 73, 83, 93, 103, 113, 12¥,

v .{ . oruraTiON.
1241=13; 12+ =6; 13X 6="78; 78X 78 = (084 Ans. *

24. I have 10 blocks of mari)le, cach of which is an exucf
cube. A side of the first cube measures one foot, a side of the
second 2 feet, a side of the third 8 fect, and so on to the 10th,
who ¢ side measures 10 feet.  Required the munber of cubical o

feet in the blocks? Ans. 3025 cubie feet. |
25. What is the sum of 50 ternts of the series 18, 23, 34, 43,
53, 6%, 3, &c., up 1o 508 ? LI Ans. 1625625,

Sertion LXV.
INFINITE SERLES.

An InFiNITE SERIES I8 such as, being continued, wonld run
on ad infinitum ; but the nature of its p ogression is such, that,
by having a few of its terms given, the othery to uny cxtent
may be known. Such are the following series : — .

1, 2, 4, 8, 16, 32, 64, 128, &c., ad ilfnitum.

125, 25, 5, 1, §, o 13w wds &c., ad infinitum.

To find the sum of a decreasing series,

RyLe. — Mulliply the first term by the ratio, and dinde the product
by the ratso less 1, and the quotient 1s the sum of an infingte decreasing .
series. .

1. What is the sum of the scries 4, 1, }, v, &, &c., con-
tioued to an infinite nymBer of terms ?

OPKERATION.
4X4
2

= 5} Answer.
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* 2. What is the sum of the series 9, 1, 1, &, &c., contmued

to infimity ? Ans. 64.
3. If the following series, 8,'%, &% iy, &c., were carried to

mﬁmt&, what would be its sum ? Ans. 94.
hat 1s the sum of the following series, carried to -

finty : 1, ;}, + o' ¥ &e. 2 Ans. 14.
5. What is the sum of the following series, carried to mnfin-

ity : 11, 44, }3, &ec.? Ans. 123,
6. If the scries &L }, T 7 &c., were carried to mhmty,

what w;uld be its sum ? Ans. 1}.

Secmion LXVIL. ¢
DISCOUNT BY COMPOUND INTEREST.

1. What is the present worth of $ 600.00, due 3 years hence,
at 6 per cent, compouhd interest ?

. OPFRATION.
1.06) = 1.191086)600.00($ 503.77- Ans.

By analysis, — We find the amount of $1 at compound
interest for 3 years to' be $ 1.191016; therefore $ 1 1s the
present worth of § 1. 1910@ ue 3 ycars ‘hence.  And if $1 15
the present worth of $ 1.1 blG the present worth of

8600"—'-11—9]6E=$503.77 1+

RuLE. — Dunde the debt by the amount of one dollar for the given
time, and the quotient 1s the present worth, which, 1f subtracted from the
debt, all leque the discount.

2. Wha.t 1s the present worth of § 500.00, duc 4 years hence,
at 6 per cent. compound interest ? Ans, $ 396.04,64-.

3. What 1s the present worth of $1000.00, due 10 years
hence, at 5 per cent. compound interest ? Ans. 8 613.91,3+.

4, What 18 the discount on $ 800.00, due 2 years hence, at
6 per cent. tompound nterest ? * Ans. § 88.00,34-.

5. What 1s the present worth of $ 1728, due 5 years hence,
at 6 per cent. compound Interest ? Ans. $1291.26

6. What 1s the discount on $ 8700, dus 10 years hence, at 5
per cent. discount, compound nterest ? Ans. $1428.52.

7. What is the present worth of $ 7000, due 2 years hence,
at 5 per cent. compound interest ? Ans. 8 6349, 21.
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Secrions LXVIL .
ANNUITIES AT COMPOUND INTEREST.

AN annuily is a certain sum of money to be paid at regular
periods, etther for a limited time or for ever.

'The present worth or valuc of an annmty is that sum which,
bewg unproved at compovad 1nterest, will be suflicient to pay
the annuny

The amount of an :mm.uly is the compound 1nterest of all the
pay ments added, to thell' sum.

To find the amount of a an annuity nt compound interest.

Rurr. — Make $ 1.00 the first term of a geomctrical serus, and the
amount of $1,00 at the gwen rate per cent. the raho  Carry the seres
{0 so many terms as the numbcr of years, and find s sum.” Multiply
the sim thus found by the gwen annuily, and the product will be the |
amount.

. .

EXAMPLES.

1. Wh‘lt will an annuity of $60 ggr annun, paygble ycarly,
amount to in 4 ycars, at 6 pt r ccnt. ?

14 1.06 - 1.C 1.06 4+ 1.06?—_ 1.371616.
4.374616 K 60 — § 26247,6-+ Answer.

4
Or, 10(‘
1.06—1

2. What will an annuity of $ 500.00 amount to in 5 years, at
6 per cent.? Ans. §2818.54,6-4-.

3. What 'will an annuity of $1000.00, payable yetrly,
amount to in 10 ycars ? Ans: $13180.79,14-.

4. What will an annuity of $ 30.00, payable yearlv, amount
to m 3 years? . Ans. $Jo 20,8 4-.

. To find the present worth of an mmmtv

As the first payment 15 made at the end of the yqar, s pres-
ent worth or value 1s a sumn that will amount i one year to
that payment ; and as the seednd payment is made at the end
of the second year, it§value is a sum that will, at compound
interest, amount 1n two years to that payment ; and the same
prciple is adopted for the third year, tgurth year, &c. Ths
may be illustrated in the following question.

0

x 60==$ 262.17,6-4 Answer. .
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5. What is the present worth of an annuity of $1.00, to con-
tinue 5 yedrs, at compound interest ?

The present worth of $ 1.00 for 1 year — $ 0.943396
The present worth of § 1.00 for 2 years = $ 0.889996
The present worth of $ 1.00 for'3 years = $ 0.839619
The present worth of $ 1.00 for 4 years = § 0.792094
The present worth of $ 1.00 for 5 years = $ 0.747258
’ . $ 4.212363
By the above illustration, we perceive that the present worth
of an annuity of § 1, to continue 5 yeafs, is $4.21,2-. Ilence,
having found the present worth of an agpwty of $ 1 for any
given time by Section LaXVI the presentMyorth of amy other

sum may be found by multiplying it by the present worth of $1
for that time.

Rure — Multiply the present worth of the annuity of ‘one dollar for

. the gwen time by the grven annusty, and the product 1s the present worth

required. Or, find the amount of the annuaty by the last rule, and then
JSind its present- worth.

6. Whnt“is the presengg worth of an annuity of § 60, to be
continued 4 ycars, at codpound interest ?

First Method;

The present worth of* § 1.00 for 1 year = & 0.943396
The .present worth of $8.00 for 2 yems = § 0.889996
The present worth of § 1.00 for 3 years = $ 0.839619
The present worth of $ 1.00 for 4 years = § 0.792093

% §3.465104
$ 3.465104 X 60 = $ 207.90,6-} Answer.
“c 1 Second Method. b
———:'32 — =8 4.374616 x 792093 = § 3.465102 x 60 =
' $207.90,64- Ans.

. . .

7. A gentleman wishes to purchase an annuity, which shall
afford hum, gt 6 per cent. compound interest, $ 500 a ycar for
ten ycars. What sum must he deposit in the annuity office

to produce it ? Ans, $ 3680.04~-.
8. What is the present worth of an,annuity of & 1000, to
continue 10 years? " Ans! $7360.08.

9. What is the pregent worth of an annuity of $ 1728, to
continue 3 years ? Ans. 8$4618.96.
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By the assistance of the .followmg tables, questions in annui-

ties may be eas11y performed. o ',
TABLE I.
Showing the amount ‘of $1 annuity from 1 year to 40.
Years.| 5 per cent 6 per cent. Years 5 Gpercent. | ‘6 per cent.
1 1.000000 1.000000 1T 35.719252 30992727
2 2.050000 2.060000 R 38.505214 43.302200
3 3.152500 | 3183600 23 41430475 4 406.995828
4 4.310125 4.374616° 24 44.501999 50.815077
5 5.520631 5.637093 25 47.727099 |- 54.864512
6 6801913 6.975319 2% 51 113454 59.156383
7 8.142008 8.393338 27 54.66Y126 63.705766
3 9.549109 |5 9.897463 || 23 58402583 | 63.52311%2
9 | 11.026564 §°311.491316 [f.*29 62.322712 73 639798

10 12577893 | 13 180795 30 66 4:35847 79 058136
11 14.206787 | 14.971643 31 70.760790 84.801677
12 15917127 | 16.869941 32 75.208829 090.889778
13 17.712083 | 18.8582138 33 80.063771 97.343165
14 19.598632 | 21.015066 (|.. 34 85.066459 [ 104.183755
15 |-21578364 | '23.275970 35 90.2:20307 | 111.434730
16 607492 | 25.672523 36 95.836323 | 119.120867
17 25.840366 | 28.21:2:380 37 101.623139 §. 127263119
18 28 132335 | .30 905653 38, | 107.709546 | 135.904206
19 30 539004 | 33.759402 w 114.005023 » 145.058458
20 33.065954 | 36.785501 40 120.799774 154.761966

" TABLE IL

Showiné the present *value of an anmuity of $1 from 1 year to 40.

Years 5 per cent __6 por cent. [ _Ycurf; 5 per cent 6 per cent.
1 0 992351 0.943396 21 12821153 11 764077
2 1. 18594104 1 833393 22 13.163003 12.041582
3 | 92.723248 2.673012 3 13.438574 12.303379
4 %:,545950 3.465106 4 13.798642 12.650358
5 BM477 | . 4.212364 2% 14 093945 12.743356
6 075692 4.9017324 20 14 375185 13.003166
7 5 736373 5.582:331 27 14.643034 |13 2106534
8 6 463213 6204794 23 | 14808127 | 13.406164
9 7 107522 6.801692.:)| 29 15 141074 13.590721

d 10 7721735 7.360087 30 | 15.37245 13 764831
11 8 306414 7.836875 (. 31 | 15.50281 13.929086
12 | 8.863252 8.3881344 32 | 15802677 | 14.084043
13 0393673 | . 8852643 || 33 | 16.003549,| 14.230230
14 9.898641 9294034 | 31 | 16.192904°] 14363141 1
15 |10 379658 97129 || 35 | 16.374194 | 14.49326
16 | 10837770 | 1005895 || 36 | 16346952 | 14.620087
17 | 11.274066 | 30477260 |. 37 | 16711237 | 14 736780
18 | 11639587 | 1027603 | 33 | 16867393 | 14.846019
19 | 12045321 | 11.158116 | 39 | 17.017041 | 14.949075
20 | 12.462216 | 11.469921 40 | 17.159086 | 15.046297
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10. What is the present worth of an anntity of $200, at 5
per cent. cgmpound interest, for 7 years ? *Ans. $1157.27+-.
11. What is the present worth of an annuity of $ 300, to con-
tinue 8 years, at 6 per cent.’compound interest ? ?
Ans. $1862.93,84.
12. What ds the present value of an annuity of § 100, at 6
per cent. for 9 years ?, Ans. $'680.16,9-+.

Qucstions to be performed by the preceding tables.

13. What will an annuity of $30 amount to in 11 years, at
6per cent. ? . ey

By Table 1., the afiount of $ 1 for 11 years is $14.971643;
therefore, $ 14.971643 X 30 !$ 449.14,9g}» Answer.

14. What is the present wotth of an anndity of $ 80 for 30
years, at 5 per cent. ?

By Table IL, the present worth of f for 30 years'is
$15.872451, therefore $15.372451 X 80 =4:$ 1229.79,6-4 Ans.
¢ 15. What will an annuity of $800 amount to in 25 years, at
5 per cent. ? - Ans. § 38181.67,94-.

16. What will an annuitz of $40 amount to in 30 ycars, at
6 per cent. 8, Ans. $3162.32,7-}-.

17. Required the present worth of an annuity of $ 500, to
continue 40 years, at 6 per cent. Ans. $7523.14,8--.

18. A certain parish in the town of B., having neglected for
6 years to pay their minister’s salary of $700, what in justice,
provided he has preached the truth, should he receive ?

’ Ans. §4882.72,3.

\]

] Secrion LXVIIL
"ASSESSMENT OF TAXES.

A Tax is @ duty laid by government, for public purposes,
on the property of the inhabitants of a town, county, or State,
and also on the polls* of the male citizens liable by law to as-
Jsessment. . )

A tax may be either general or particular; that is®t may
affeet all classes indiscriminately, or only ene or more classes.

* Poll 18 smd to be a Saxon woird, meaning heed. In the constitution
it mneuns a person; that is, a person who 1s liable to taxation.
v
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Taxes may be either dlrect or indirect ; that is, they may
either be imposed on the mcomes or property of individuals, or
on the artiles on which these incomes or property are ex-
pended. e

The method of assessing town taxes is not precisely the same
in all the States, yet the principle is v1rtuul|y the same.

In some of the States the poll tax is more than in others.

The following is the ldw regulatmg taxation in Massachusetts
(see Rerised .Stalules, page 79) : — »

“The assessors shall assess upon the polls, as noarly as the
sume can be convenicntly done, onc sixth part of the whole®
sum to be raised ; provided the whole poll tax assessed in any
one ycar upon any individual for town and county purposes,
except highway taxeﬂ; shall not rexceed one dollar and fifty.
cents; and the residue of uud whole sum to be raised shall be
apportxoncd upon property ”; that is, on the real and personal
estate of individuals which is taxable. ‘ N

Rrvue ror AssessING “Taxes. — First take an inventory of all the
taxahle property, real and personal, in the town or county, and then the
number o )f polls hable to taration. Multiply the sum assessed on each
poll by the number of taxable polls in the tpwn. Sulfract this amount
from the sum to be raised by the town. Then as the whole Baluation of
the town 1s to the sum to be raiscd, after having deducted the amount to
be paid by the polls, so is the amount of carl‘ man’s rcal und personal
estate to his taxr. Or, if the sum to be raised on property be diwvided by
the valuation of the town, the quotient will be the sum to be paid on cach
dollar of an indsidual’s real or personal estate. Multiply cach man’s
property by this sum, and. the product will be the amount of his taxes.

The town of B. js to be taxed $4109. The real estate of
the town is valucd'#t § 493,000, and the personal property at
$177,000. There dare 506 polls, cach of which is taxed $1.50.
What is Jo Smlth's tax, whose real estate is valued at $ 3700
and his petsohal at $2300, he paying for 6 polls ? .And what
will be the tax on $ 1.00?

OPERATION.

8 1.50 X 506 = $759, amount assessed on the pols.
$ 493,000 - $177,000=§ 670,000, amount of taxable property.
$4109 — $ 759 = $ 3350, amount to be assessed c# property.
$ 670,000 : 3350::81:8 005, to be assessed on each dollar.
$ 3700 X*.005 = $18.50, tax on Smith’s real estate.
82300 X .005 = $ 1150, tax on Smith’s personal estate.
$150)<6—$900 tax on 6 polls.

$18.50 4 $ 11.50 + $9.00 — $ 39.00, amount of Smith’s tax.
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AY
What will be the amount of taxatioh on each of the following
individualg of the above town, their*taxable property being as
annexcd to their names ?

Persong 2l Tstate Per nilfstiwe N of Polls
James Dow, % 4780 $ 1720 3
John Biown, 7500 2120 1
Samucl Foster, 1185 175 7
James Emerson, f960° - 5000 2
A C. asseltine, ¢« 7140 3720 0
Form of a tax-list commtted to tho collcctor, containing the

“answas to the above questions. v
- mf Iixon | Liven Tn
Nuney P U« Pcll L heal nal Totil when

Fa 1w | Fullue pul
2390 [($860 [$37 00
8750 {1060 | 1960
5674 .873| 1705
44.80 | 25.00 { 7280
85.70 | 18.60 | 5130
1850 | 1150 | 39.00

Having found the amadint to be rawsed on the dollar, the op-
cration of asscssing taxes will be much facilitated by the use of
the following

James 1Dow, 3
John Brown, 1
Sawucl Foster, | 7
James Emerson,| 2 | 3.00
A C Ilasscltine,| O
John Smuth, 6

~

TABLL

$ ;) K] $ % *
1 glvcs 0 005 '40 frwes 020 700 gives 850
0010 50 025 8§00 « 100
« 0015 60 ¢« 030 $Ho00 150
« 0020 70 « 035 1000 « 500
“ 002 80 « 010 2000 <« 1000
“ 0030 90 « 045 2000 W 1500
“ 0035 100 « 050 4000 20 00
“ 0040 200 ¢« 100 5000 <« 2500
“ 0045 300 « 150 6880 « 3000
10 ¢« 0050 400 « 200 7000 <« 3500
20 ¢« %0100 500 ¢« 250 8000 « 40 00
30 ¢+~ 0150 600 <« 300 9000 <« 4500

By the aid of'the abdve table the amount of any pérson’s tax
may be found.

Required the amount of James Dow’s tax, his real estate
being $4780, his personal $ 1720, and he payimng for 3 polls.

R 4

LCDIDNCI
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1. To find the amount on his real estate.
OPERATION,
Dow’s tax on $ 4000 1s $20.00
“ « 700 « 350 ¢
“
“ 80 A0 [estate.

$4780 $23.90 Amount of Dow’s tax on real

2. To find the amount on his personal estate.’
OPERATION. b
Dow’s tax on $1000 is ‘8 5.00
«“ (13 700 ¢ £:3.50
“ __..29‘ “__10 ) |sonal estate.
$1 Wmount of Dow’s tax on per-
1'Tux on real csigte, 3 90
Tax on personal éstate,  8.60

Tuxpug polls, p+ 450, T
Low’s wholo tax, $ 87.00

Note — It will bo netessary to construet a differe nt table, although on
the sume ptinciple, when a different per ceny. 18 pad on the dollar.
k

¥ ® ’

SECTION LX‘I‘(. *
ALLIGATION.

ArLicaTiON teaghes how to compound or mix together sev-
eral simples of different qualities, so that the composition may
be of some jptermediate quality or rate. 1t 1s of two kinds, Al-
ligation M and Alligation Alternate. . .

ALLIGATION MEDIAL.

Alligation Medial teaches how to find the mean price of sev-
eral articles mixed, the quantty and value of cach Being given.

RULE. — As the sum of the quantitas to be muxed 15 to thor value,
so ts any part of the composition to 1ts mean pruce. *
e EXAMPLES. o
1. A grocer mixed ewt. of sugar at $9.00 per cwt., and
lewt. at $7.00 per cwt., and 2cwt. at $ 10.00 per cwt. ; what
is the value of lcwt. of this mixture ?
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2cwt. at $9.00 = $ 18.00
1 « 700= 1700
2 « 10.00= 20.00

5« : " $45.00:: lcwt. : $9.00 Answer.

2. If 19 bushels of wheat at $1.00 per bushel should be
mixed with 40 bushels of rye at $0.66 per bushel, and 11
bushels of barley at 8 0.50 per bushel, what would a bushel of
the mixture be worth ? Ans. $072,74.

3. If 3 pounds of gold of 22 carats fine be mned with 3
pounds of 20 carats fine, what 1s the fineness of the mixture ?

. N N Ans. 21 carats.

4, If T mix 20 pounds of tea at 70 cents per pound with 15
pounds at 60 cents per poutil, and 80 ‘iaunds at 40 cents per
pound, what 1# the value of, 1pbund of this muxture ?

“ d Ans. $0.4713.

Norr —If an ounce, or any ether quanuty, of pure gold be divided
into 24 equal parts, these Imrta are ca.llez cargfs. * But gold 15 oftcn mixed
with some baser metal, which 1s called the alloy ; and the mixture 1s said
to bc so many carats fine, according to the proportion of pure gold con-
tamed in 1t, thus, if' 22 carats of pure gold and 2 of alloy be mixed to-

. Gether, 1t 18 8a1d to be 22 cnr&l fine.

[

L

ALLIGATION ALTERNATE.

This rule teaches us how, from the prices of several articles
given, to find how much of each must ve mured to bear a cer-
tan price.

CASLC I

Ruvrg. — Place the prices under each other,in ghe order of their value,
conncct the price of each wngredient, which 33 less 1n value than the in-
tended compound, with one which 15 of greater value than the compound.
Plase the difference between the price and that of each nﬂ[e, opposite to
the pricejileth which they are connerted. 4

LXAMPLES.
5. A merchant has spices, some at 18 cents a pound, some
at 24 centd, some at 48 cents, and some at 60 cents. How
much of edich sort must he mix that he may sell the mixture at

40 cents #pound ? " v
. - aCts B
et | - °2g at 18 ¥
24 “ 24
Mean rate 40 48] 16 « 48 Answers.

60 22 « 60



sxcT. LuIx.] "ALLIGATION. om

cts. 1bs. cts

18 8 at 18
A ¢ — [13
Metn rate 40 ig_ l g% « % Answers.
60—— 16" 60
cty. ’ Jbs.  Ibs. lbep, cta.
18—"720+ 8 &?wat 18
4 . 20 8 e 24 ( 4
Meuan rate 40 38——' 22i 16|38 « 28 Answers.
60— —J 22-1-16 |38 « 60

Explanation. — By conpecting the, less rate with the greater,
and placing the differenceltbétween th®n dhid the mean rate al-
ternately, the quantities resulting.are such, that there is precise-,
ly as much gained’by one qua%y as is lost by the othcr, and
therefore the gain and loss upoff the whole must be equal, and
the compound will have the value of the proposed rate; the
same will be true ofyany other two'simples managed according
to the -ule. In like magner, let the number of simples be what
they may,and with how many soever every one is linked, since
it is always a less with a greater than the mcan price, there
will be an equal balance of*+loss and ygain between every two,
and conseéquently an equal balance on the whole.

It is ob¥ious, from the rule, that questions of this sort admit
of a great variety of answers ; for haviag found onc answer,
we may find as many others as we please by only multiplying
or dividing each of the quantities found by 2, 3, or 4, &ec.,
the reason of which is evident; for if two quantities of two sim-
ples make a balance of loss and gain with respect to the mean
price, so mus* also_ghe double or treble, the half or third part,
or any other cquimultiples or parts of these quantities. °

6. How mguch barley,at.50 cents’a bushel, and rye at 75
cents, and % at $ 1.00, must be mixed, that thewmposi-
tion may be h 80 cents a bushel ? "¢ ’ )

Ans. 20 bushels of rye, 20 of barley, and 35 of wheat.

7. A goldsmith would mix gold of 19 carats fine with some
of 15, 23, and 24 carats fine, that the compound "may be 20
carats fine., What quantity of each musthe take ? *

Ans. 4oz. of 15 carats, 30z. of 19, Tez. of 23, and.50%. of 24.

8. It is required to mix several sorfihof wine:gd:60 cents, 80
cents, and’ $ 1.20, with Wwater, that the mixtm: may be worth
75 cents per gallon ; how much of each sort must be tuken? .

Ans. 45gals. of water, 5gals. of 60 cents, 15gals. of 80 cents,
and 75gals.-of $1.20.

N 24
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CAsElL.
When one of the ingredients is limited to a eertain quantity.

RvwLE. — Tadle the differenge between each price and the mcan rate, as
before; then say, as the differénce of that simple whose quantity is gren
is to the rest of the dyfferences severdlly, so s the quantity given to the
several quantilies requiredy o

R ‘ EXAMPLES.

9. How much wine at 8s.,at 5s. 6d., and at 6s. 2 gallon, must
oe mixed with 3 gallons at 4s. per gallon, so that the mixture
may be worth 5s. 4d, per,gallon? |

48 #s#2=10" ¥Then10:10::3:3

64 60— 842,10 5,10:20::3:6
66 o [ 164420 | ~10:20::3:6
1= | 164 4220

Ans. 3gals. at 5s., 6 at bs, 6d., and 6 at 6s.

10. A grocer would mix teas at 12s., 108}, and Gs. per pound,
with 20 pounds at 4s. per pound ; how"much of tach sort must
he tuke to make the composition worth 8s. per pound ?

Ans. 201bs. at 4s., 10lbs. at 6s., 10}bs. at 10s., and 201bs. at 12s.

11. Hov much port#inc at $1.75 per gallon, and temper-
ance wine at $ 1.25 per gallon, must be mixed with 20 gal-
lons of watcr, that the whole may be sold at § 1.00 per gallon?

Ans. 20gals. port wine, and 20gals. temperance winc.

12. How much gold of 15, 17, and 22 carats fine must be
mixed with 5 ounces of 18 carats finc, so that the composition
may be 20 carats fine ? -

Ans. 50z. of 15 carats, Hoz. of 17, and 250z. of 22.
. . s
CASE IIL* * . -

* Whep the sum and quality of the ingredientgiife given.

RuLe. = Find an answér as before, by linking ; then say, as the sum
of the quantities or differences, thus determined, is to the given quantily,
so 18 each sngredient found by linking to the requirg:l‘ quantity of cach.

) .

* To thisRase belongs the curious fact of King Hiero's crown.

‘Hiero, Kéng of Byracuse, gave orders for a crotvn to be‘made of pure
gold ; but suspesging that the workmen had debased it, by mixing it with
silver or copp%comm&ded the discovery of the fraud tg the famous
Archimedes, atd*tlésired to know the exact quantity of alloy ifi the crown.

Archimedes, in order to detect the imposition, procured two other mass-
es, the one of pure gold, the other of copper, and each of the same weight
of the former; and by putting epch separatcly 1nto a vessel full of water,
the quantity of water expelled by them determined _their specific gravi-
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EXAMPLES.

13. How many gallons of water must be mixed with wine at
$ 1.50 per gallon, so as to fill a vessel contaimng 100 gallons,
that it may Le sold at & 1.20 per gallon ?

0— 50 150:100:: 30:50 wat
— : H : 20 water
120{ 1561 120 150 : 100 : : 120 : 80 wine j Answer.

150
14. A merchant has sugar at 8 cents, 10 cents, I2 cents, and
20 cents per pound ; with these he would fill a hogsliead that
would contam 200 poundd, ITow much of cach kind must he
tahe, that he may sell the mixture at 15 cents per pound &
Ans. 334lbs. of 8, 10,and 12 cts., and 100lbs. of 20 cts.

4, .

o .

. SEectioNn LXX.
PERMUTATIONS AND COMBINATIONS.

Tue permutation of quantities is the showing hotv many dif-
ferent ways the order or postuon of any given nunber of things
may* be changed. .

The combination of quantities i. the showing how often a
less number of things can be taken out of a greater, and com-
bmed together, without considering their places or the order

they stand m.
L]

L] CASE L. -

To find the number of permutations or changes that can be
made of un{'_given number of things, all different from,each
other. trY A

Rurk. — Multiply all the terms of the natural series of numbhers, fiom

ties ; fiom wineh, and therr given weights, the exact quantties of gold
and alloy in the crown may be dctermined.

Suppuose tho waight of each crown to he 10 pounds, and that the water
e ﬂ. d by the copper was 92 pounds, by the gold 52 pouRls, and by thee
compound crown 61 pounds  what will be the quantties of gold and al-
Joy in the crown? *

“The rates of the sumples are 92 and 52, and of the compound 61; there-
fore,

92— 12 of copper, 40 .10 . - 12 : 3lba. of copper
(’4{62—1 928 of gold, ~ 40:10::28 . 7lbs. of gof }A“'W“-
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t a'v: '

1 up to the given numbcr, contmually tagether and the last product will
be the answer required.

This rule may be illustrated by inquiring how many different
numbers may be formed“*from the figures of the following
_number, 789, making use ‘of thé three ﬁgures in each number.

OPERATION.
789, 798, 879, 8§97, 978, 987.

It will be perceived. that six are all the permutations the
above number will admit of. By adopting the rule, we find the
same answef. . '
. I1X2X3= G}E\ns

1.°*How many changes mo& he rung on 6 bells ?
ON.
1 X"X3X4X5 6= 720changes Ans.

2. For how many days can 10 persons %placed in a differ-
ent position at dinner? " Ans. 3628800.

3. How many changes may be rung on'12 bells, and how
long would they be in ringing, supposing 10 changes to be rung
in one minute, and the year to conq;ﬁl of 365 days, 5 hours, and-
49 minutes Ans. 478001600, &nd 91y. 26d. 22h. 41m.

‘4. 'How many changes or variations will the lctters of the
alphabet admit of ? Ans 4032914611266056355840000Q0.

CASE IIL.

Any number of different things being given, to find how
many changes can be made out of them, by taking any given
number of quanmles at a time. s

RuLe. — Take a scries of numbers, beginning at the number of things

gwen, and decrcasing by 1, to the nu,mbcr of quantitics to, be taken at a
time; the product of all the terms will be the answer re

Illustration. — The above rule may be illustratet aby inquiring
how many different numbers can be made by a selection of any
three figures, from the following number, 1234."

OPERATION.

123, 124, 132, 134, 142,143, 213, 214, 231, 234, 241, 243,
312, 314, 321, 324, 341, 342, 412, 413, 421, 428, 431, 432.

By exummm%e above, it will be perceived that there are
24 different numbcrs or permutations ; andithis number may
be obtained by multiplying the number of things given, 4, by
the next lower number, and that product by the next lower, and
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i

so contmumg the multphcdtions as many tunes as there are
thins to be taken at 2 ume; and the things to be taken at a
timc arc 3, we therefore find the gonuinued product of the first
thice numbcis, beginning at 4 thus,

1X 3 X 2=24 Answcr.

No1r — The questions under thus rule 1der to permutations and not
¢ mbmtions
[

5 llow many changcs carnt be 1ung with 4 bel]s.out of 8?
OI I RATION
8 X7 X6 Xa~—1680 cl\.mggs, Answer
6 JTow many words be made with 6 Icttcrs out of 26 of

the alphabet, admitting a word t be made from consonants ?
; Ans, 165760600.
“ CASE I

To find the nur&ﬁe‘i- of combinations of any given numbe? of
thy s, all different oné from another, taking any given number
at 1 tune, without reference to their arr ange ment

RuLe —Take the sorzes 1, e 3, 4, § 6y up t0 the number to be taken
at a t mey and find the product of all the térm. .

Lal @ grrues of av many terms, decrcasing by 1 [t mothe Jien nuh-
(1 out of wuhuh the election 1s to be made, and find th product of all
tu trms . °

Duade the last product by 'he forpwa, and th  uoteent wul be the
il (1 e purcd .

7 llow mwv combmations can theie be of any thiec let-
te1s of the alphibet out of ny four lctters, without rcfcience to
their arrangcment or permulations ?

IMustiation — By eximinng four letters, a, b, ¢, d, we find
thcy will admut of only four combinations  Thus, abe, abd,
wd, bed. Agd this number can be asccrtuned n the followmg
muncr —1X2X3=6, 4X3X2=21, 21—-6=4,

the number of combations .
§ llow many combinations can be made of 7 lstte1s ont of
10, the letters all beng different ? Ans. 120.
OPENATION M

1X2X 3X4X5XG6X7=>5040; 7 hemng the number
taken at a time.
I0X9YX8 X% X6 X 5 X 1= 604800 = samme number
friom 10
604800 — 5040 — 120 Ans. Number of combinations.
24"
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o cask v

To find the compositions of .any number of things, in an
equal number of sets, the things being all different.

RuLe. — Multiply the number of ‘things in_every sct continually to-
gether, and the product will be the answer required.

9. Suppose there are 4°companies,in cach of which there
are 9 men ; it is required to'find how many ways 4 men may be
chosen, one ‘out of each company. 9 X9 x9 x9= 6561 Ans.

10. There are 4 companics, in ong of which there are 6 men,
ifi another 8, and in each of the otifrtwo 9 men. What are
the choices, by a compasitidn of 4 #ien, one out of each com-

? T oy + uv'*  Ans. 3888.
11. How many changes aréithere jn throwing 5 dice ?
‘ . ' . Ans. 7776.
. . g - -
) &
Secrron LXXL .

. LrfnsuMNcE.

coa
InsuraNcE on life is,a contract, which stiquoéthe pay-
ment of a certain sum of money on the death ¢f &h individual,
.in consideration of the immediate payment of a specificd sum,
or more frequently of an annuity, or annual premium, to be
continucd during the existence of the life insured. Contracts
of this kind are of immense importance to society. FEvery.
man whose income depends on his own life or excrtions, and -
'on whom others are dependent for support, must be sensible of
the dvantages of arrangements by means of which, at a small
sacrifice of immegiate comfort, he is enabled'jgffectually to
provide against the casualties of life. Though nothing can be
more uncertain than the continuance of an individual life, yet
nothing is more invariable than the duration of life in the mass ;
consequently, the exact value of life insurances can be calcu-
~ lated withoyt any uncertainty whatever, and a man by cffecting
"an insurance secures to his family, against risk of accident, the
" advantages theyiwould have from ‘enjoying his exact propertion
of the average duration of life. Such transactions provide
against destitution, and tend directly to the. accumulation of
capital. No wise man will therefore neglect to provide against
contingencies.
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The following table from Milne's Treatise on
of Annuities and Assurances (Vol. II. p. 565) si
peetution of life ” at every age,

tabty at Cailisle.

WLSIC Stm W=

9
10
11
12
13
1t
15
16
17
13
19
20
21
a
23
21

25

3872
44 08
47 55
49.82
50.76
5125
51.17
50.80
50.24
45.57
48 82
48 04
47.27
4651
4575
45.00
44 27
. 4857
‘42,87
'424%
41 46
4075
40 04
39 31
3359

37 86

LIFE INSURANCE

]

Lazpectation of Life.
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Valuation
b

s the ¢ ex-

aggording to the law of mor-

[ specion | Ae

I"26
| 27
| 23
| 29

30
I 31
32
33
34
35

o

38
39
40
I 41
| 42
B
44
o

46
|| 47

44

4y
! Ho
‘[ 51

l-_‘_}ﬂ-_.muu_n_n
37 14,

3641
35 69
gi:oo
34
.38.68
33 03
32.36
31.68
31 00
30 32
2064
23 06
23 28
27,61
7

26 34
2571
205 (19
24 46
23 ¥2
2317
22 50
21.81
2111
20 30

!

|

58
o4
29

56

d

61

&

64
[/
66

62.
G8
69 |

70
71
72
3
71
ey
70

77

| Age |1apectation |
53 | 19.63

1897
1328
17.58
16 89
1621
15 53
1492
14 34
1382
1331
12 81
12 30
1179
1127
1075
1023
970
919
¢ 6>
b 16
72
733
70
009
6 40

|
a2
93
(7
95
a0
o7
e
99
100
101
102
103

Ep!.cldllol’l
6.127
5.80
5561
521
493
465
4.39 °
412
390.
3.71
359
347
328
326
337
348
3.53
352
346
328
307 .y
77
223
1.79
1.30

il J

By the above table 1t will be perceived, that the average

age to w

e 100 persons will live from birth will be 3873

years, and that 100 persons having attained the age of 35 ycars
will hive on an average 31 years longer ; and the average tume
which 100 persons will continue to live, after the age of 100
years, is 2¢4% years. Taking the above table 8% the basis of
their calculations, various hifc-msuraice companiés have been
formed, whose tables or rates of insurance vary%ccording as
they charge a greater or lgss per cent. on their capital. We
have sclected two tables from those used by the numerous cor-
porations which have been formed in the United States. 'The
first is the one adopted by the Massachusctts Hospital Life In-

surance Compan;
ance Company.

y, and the other by the New York Life Insur-
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.

A Muassachusetts, New Y ork. _
ge- 1 YenL_ 7 Years 10 Years _]._XeaL 7 Years ﬂ;r_ L_I'i_
14 8¢ .84 85 72 76 153
15 .83 B85 1 .86 77 83 1.56
16 .84 86° BY 84 .90 1.62
17 .85 87 .88 .86 .01 1.65
18 .86 .88 .89 189 92 1.69
19 .87 .89 .90 .90 94 1.73
20 .88 .90 92 91 .95 1.77
21 <89, 91 93 92 97 1.62
22 .90 92 04 94 99 1.88
23 91 |7 o4 06 97 1% 1.93
24 .02 .95 98 .99 )‘8 1.98
25 903 97, 09 1.00 g2 204
26 95 .08 Loy | 107 | 1a7 211
27 96 1.00 1.03 1.12 1.23 217
28 98 1.02 1.05 1.20 1.28 294
29 1.00 1.04 1.07 128 |.1.35 231
20 1.01 1.06 [*#4.09 131 |'1.36 2.56
31 4.03 1.08 1.11 1.82 1.42 243
32 1.05 1.10 1.14 1.33 1.46 2.50
33 1.07 1.13 1.16 1.34 1.48 957
34 1.09 1.15 1.19 i 4.35 1.50 264
35 112 1.18 1.22 " 1.36 1.53 275
36 1.14 120 «] 1.25 1.39 1.57 231
37 1.16 1.23 1.29 1.43 1,63 |* 290
38 1.19 127 1.34 1.48 1"m 305
39 1.22 1.31 1.39 1.57 1.76 311
40 1.25 1.35 144 - || 169 1.83 320
41 1.28 1.40 1.50 1.78 1.R3 3.31
42 1.31. | 146 1.58 183 189 3.40
43 1.35 1.53 166 189 | 192 3.51
44 1.40 161 1.75 1.90 1.94 3.63
45 1.47 1.70 1.85 191 °| 1.96 3.73
46 1.51 180 195 1.92 1.98 367
4% 162 1.90 207 1.93 1.99 4.01
48 1.71 201 2,20 1.94 2.02 4.17
49 1.81 2.14 9,34 1.95 2.04 449
50 1.91 297 249 1.96 2.09 400
51 2.03 2.42 2.65 1.97 2.20 475
52 2.96 2.58 2,63 2.02 2.37 4.90
53 2,29 2.75 3.03 2.10 2.59 5.24
54 %44 2.94 324 2.18 2.89 5.49
55 2.60 3.14 3.47 2.392 3.21 5.78
56 278 | 3.36 372 5 247 3.56 605
57 2.96 3.61 400 2.70 4.20 6.27
58 317 3.R7 4920 314 4.31 650
59 3.39 4.17 402 l! 367 463 6.75
60 3.64 4.48 497 1 435 4.91 7.00
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The preceding table showh¥at what rate 2 hundred dollars
may be insured on a person’s life for one yeur, for seven years,
ten ycars, and for life, at any-age from 14 to 60 years. Thus,
a mau who is 42 years old, and who wishes to obtain a life
msurance, m Mussachusetts foftone year, for § 100, must pgy
$1.31, and in the same proportion for a larger sum. And, if he
would obtuin a life insurance in New York, he must pay :,ntxu-

ully $3.40 on every hundred dollars for which he obtains infur-
ance. N . ¢
LXAMPLES. ¢ b

1. What premium will the Massachusetts Hospital Life Insur-
ance Company require fofthe insurance of a life for 1 ye
for $1728, the person being 30 yeqts ofage? Ans. $17.45.

oPERATIGN.
$ 1728 x .0101 = $17.45 Ans.

Notz.— As the premium 13 $1.01 opu 100, the sum insured must be
muluphed by }§} = .0101. ! 1 ’

2 What amount of premium must James Kimball pay at the
above office to effect an insurance on his life for 7 ycars for
$ 8000, his age being 53 years? | . Ans. $220.

* “opkRaTION. W .
. $8000 x .0275 = $220 annually, Ans.

3. John Smith, 60 ycars of age, wishgs to engage in a very
profitable spéculation, and, being destitute of the necessary funds,
he effects an insuranceson his hife for 10 years, for 78,000, at
the office of the above Company. Required the amount of the
annual prenuun. Ans. § 3876.60.

4. What will be the premium per annum for insuring a per-
son’s life, who is 15 years old, for $2000 for 7 years, at the
New York Life Insurance Company ? Ans. 817.60.

5. A gentleman 45 years of age, being bound on a longand
dangerous voyage, and wishing to secure a competence for his
family, obtains an insurance for lifc at the above office in New
York, for $ 12,000. By an act of Providence, he dies hefore
the end of the third year. What is the net gain to his fumily ?

Ans. $10,657.20.

6. John Swan, 20 years old, effects an insurance, for life at
New York, for $10,000, for which he pays an annual premium
of 17 per cent. If the Insutance Company loan the premium
at 6 per cent. compound interest, and Swan should die at the
age of 60 ycars, who will gain by the insurance ?

Ans. Company will gain § 17,392.86-}-.

Nozx. — All premiums are paid annually and in advance
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Seerion LXXIL
L] ‘
PO‘SI%'ION .

“Postrion is a method of pcrf;ming such questions as cannot
be resolved by the dommon direct rules, agd is of two kinds,
called single and double.

F

¥
,SINGLE POSITION.

SingLE PosiTioN teaches us to regolve those questions whose
results are proportional to their suppositions.

Ruic. — Tale any number endiperform the same opcrations with at
as are desirable to be performed dn she question.  Then say, as the result
of the operation 1s to the position, 30 1S the result an the question lo the

numbcr required, N
‘ '

EXAMPLES.
1. A schoolmaster being asked how many scholars he had,
replied, that if he had as many morg as he now had, and half

as many more, he shoqg{ have 2003 of how many did his
school consist ?

Suppose he had 60 As 150:200: : 60

Then, as many morc 60 _60. "
Talf as many more_30 5039070 ( 80 scholars, Ans!
150 * “12000

By analysis. — By having as many more, and half as many
more, he must have 2} times the original number; therefore,
by dividing 200 by 24, we obtain the answer, 80, as before.

Nors. — Having performed all the fullowing questions by position, the
student should then perform them by analyses.

2. A person after spending 4 and 1 of his money had $60

left; what had he at first? Ans. 8 144,
3. What number 1s that, which, being increased by 2, 3, and
} of itsclf, the sum shall be 1225 ? Ans. 60.

4. A’s age is double that of B, and B’s is triple that of C,
and the suth of all their ages is 140. What is each person’s
age? > Ans. A’s 84, B’s 42, C’s 14 years.

5. A person lent a sum of money at 6 per cent., and at the
end of 10 years reccived the amount $560. What was the
sum lent ? Ans. $350.
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6. Seven eighths of a certain numicr cxeced } by 81; what

is the number? . ¢ N Ans. 120.
7. What number is that whose § exceed § by 2} ?
. Ans. 87.

DOUBLE POSITION.*

Dousre PosiTioN tegaches to resolve questions, by lmgsm g -
two suppositions of fa%gﬁcnumbers.

Those guestions in which the results are not prpportional to
thear positions belong to this rule. :

Ruvr. — Take any two convenient numbers,.and procecd with cach ac-
cordmny to the conditrons of the question, Find how much the results
are different from the result in the question, * Mulliply cach of the errors
by the contra supposition, and find the sum and difirrence of the prod-
ucts  If the errors are ahke, dwide the diffe rence of the products by the
difference of the errors, and the quotseng will be the answer.  If the er-
ror< are unlke, dinde the sum of the ppoducts by the sum-of the errors,
and the guotu nt will be the answer. ' *

No1E. — The orrors are said to be alike when they are both 100 great,
or both too small ; and unlike when one 1s tou great and the other too htie,
.EXAMPLE§«

1. A lady purchased a picce of silk for a gown®at 80 cents
per yard, and liming for 1t at 80 eents per yad; the gown and
linmg contained 15 yards, and the price of the whole was
$7.00. ITow many ‘)zuds were thore of cachr

S.uppoko 6 vards of sill., value % LS80
She must then have 9 yards of lining, value 2570
Swumn of their values, ‘87.50
Wineh should have been 7.00
So the first error is 50 too much, —.{——:’)6
Again ; suppose she had 4 yards of silk, value §3.20
Then she must have 11 yards of lining, value 3.30
Sum of their values, R $6.50
Which should have been 7.00
So that the second error is 50 too little, » -—.5(_)

* Tl rulo 19 founded on tife supposition, that the first crror is to the
second as the diflircnce between the true and fiot mpimwd number is to
the diflcrcnee between the true and second supposed numbar.  When
this 18 not the cnse, the exact answer to the questions cannot be found by
this rule
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L4
First supposiﬁOn'mu]tipliﬁ by last error, 6 X 50 = 3.00
Last suppositjon multipligdby figst error, 4 X 50 =2.00
Add the products, because unlikej; . $5.00

500 -+ 50 J-50 = 5 yards of si] 5% 80 = $4.00
15— 5= 10 yards of lining, #" fans  OX = S0
Yl Proof &7.00

By Analy#ls. — As the silk and lining contain 15 yards, und
cost $7.00, the average price per yard is 463 ; and this taken
from 80 leaves aﬁgl;mand 30 taken from 462 leaves 162 ; und
as the quantity of Bning will be to'that of the silk as 33} to
163, it is therefore evident that the quantity of liming is twice
the quantity of silk. Wherefore, if 15, the nymber of yards, be
divided into three parts, t 3% those parts (10) will be the
number of yards for the lining, and' the other part (5) will be
the yards for the silk, as befiorc.

Note. — The'étudent should ']?brform each question by analysis.

2. A and B invested equal sums in trade; A gained a sum
equal to  of his stock, and B lost $225; then A’s money wis
double that of B’s. Whad did each invest ? Ans. 8 600. -

3. A person being asked the age of cach of his sons, replied,
that his eldest son was 4 yedr older than the second, his second
4 years older than thethirdyhis third 4 years ¢lder than the
fourth, or youngest, and his youngest half the age of the oldest.
What was the age of each of his sons? "

Ans. 12, 16, 20, and 24 ycars.

4. A gentleman has two horses and a saddle worth $50.
Now, if the saddle be put on the first horse, it will make his
value double that of the second horse j but if it be put on the
second, it will mahe his value triple that of the first. What was
the value of cach horse 2 Ans. The first $ 30, second & 40.

5. A gentleman was asked the time of day, and replied, that
% of the time past from noon was equal to 5 of the time to
midnight. 'What was the time?  Ans. 12 minutes past 3.

6. A and B have, the same income. A saves yy of his, but
B, by spending $100 per annum more than A, at the end of 10
years finds &imself $ 600 in debt. What was their income ?

Ans. $480.

7. A gentleman hired a laborer for 90 days on these condi-
tions: that for every day he wrought he should receive 60
cents, and for every day he was absent he shonld forfeit 80
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cents. At the expiration of the term he reccived $33. How
mony days did he work, and how nmny days was he idle ?

Ans. e Tabored 75 days, and was idle 15 days.

The following question, with séme variation in the language,
is taken from Feun's Als uchra, page 62. It is believed, howev-
er, Ilmt Sir Isuac Newton was the author of it.

If 12 oxen eat.3} acres of grass in 4 weeks, and 21 oxen
c.nt 10 acres in 9 weeks, how many oxen would it require- to
eat 24 acres in 18 wecks, the grass to be growing uniformly ?

. Ans 36 oxen.
OPERATION BY ANALYSIS. {

Each ox eats a certain quanuty in each weck which we may
suppese to be 100 pounds ; and of the whole quantity caten in
each case, a part must have already grown during the time of
eating. . i ,

Then, by the first conditions of the question,

12 X 4 X 100 = 4800lbs. = whole quantity on, 3} acres for
4 weeks.

4500 < 3§ =1440Tbs. = whole quantity on 1 acre for 4 weeks.

By the sccond conditions of the question,

21 X 9X 100 = ]89001bs. = whole' quantity on 10 acres for
9 weceks.

8900—10_ 168901bs. _whole gmantity on 1 acre for 9
wecks.

1890 — 1440 4.)01bs = the quanmy grown on an acre for
9—4 =05 weeks. | o

450 <+ 9— 4 == 90lbs. = the quantity which grows on each
acre for 1 weck., -

90 X 34 X 4 = 12001bs. = quantity grown on 3} acres for 4
weeks.

4800 — 1200 = 36001bs. = original quantity of grass on 3
acres. .

3600 -+ 3} = 1080Ibs. = original quantity on 1 acre.

Then, by the last condition of the question,

24 x 1080 = 25920Qlbs. = original quantity on 24 acres.

214 x 90 x 18 = 38880lbs. = quumity which grews on 24
acres in 18 weeks.

25920 - 38880 = 648001bs. = whole quantity ory 24 acres
for 18 weeks.

64800 = 18 — 36001bs. — ‘quantity to be eat from 24 acres
each week.

8600 =- 100 = 36 = number of oxen required to eat the
whole, and the answer to the question.

N 25
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9. There is a fish whose head weighs 15 pounds, his tail
weighs.as much as lis head aud § as muach as his body, and hi,
body weighs as much as his head andtl.  What was the
weight of the fish 2 Ans. i2lbs.

10. Suppose a eloch 1o have an hour-hand, a mmute-hand,
and a sccond-hand, all turning on the same centre. At 12
o’clock all the hands are together and point at 12.

(1.) How long will it bo before the second-hand will be be-
tween the other two hands, and at cqual distances from cach ?

" Ans. 6073 scconds.

(2.) Also befove the minute-hand will be equally distant be-
tween the other two hands ? Ans. 6103} seconds.

(3.) Also before the hout-hand will be cqually distant be-
tween the other two hands? Ans. 59 4 1 sceonds.

Secrion LXXIIL
EXCHANGE.

ExcnapGE is the act df paying of recciving the money of onc
country for its equivaleng in the money of another country, by
means of Bills of Exchaff®e. Tlis opcration, therefore, com-
prehends both the retluction of monceys and the negotiation of
bills. It determines the comparative value of the currencies of
all nations, and shows how foreign dcbts are discharged, loans
and subsidies paid, and other remittances made from one coun-
try to another, without the risk, trouble, or expense of transport-
ing specic or bullion.

L[]

BILLS OF EXCHANGE.

A Bill of Exchange is a written order for the payment of a
certain sum of noney, at an appointed time. It is a mercantile
contract, in which four persons are mostly concerned ; viz.

1. The drawer, who reecives the value, and is also called the
maker and seller of the Dill.

. Thegperson upon whom the bill is drawn is called the
drawee. gl’e is,also called the acceptor, when he accepts the
bill, which is An engagement to pay it when due.

3. The person who gives value for the bill, who is called the
buyer, taker, and remitter.

4. The person to whom it is ordered to be paid, who is called
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the payec, and who may, by indorsement, pass it to any other
per~ei.

Most mereantile 'pavmcnts are made in Bills of Exchange,
which generallv pass from land to hand, until due, like any
other circulatmg medium ; and, the person w,)dp at any time has
a bill in his possession is called 'the kglder.

When the holder of a bill disposes of it, he writes his name
on the back, which is called indorsing ; and the payee should
be the first indorser.  If the bill be indorsed in favor of any
particular person, it is called @ special indorsemeft; and the
person to whom it is thus:made puyable is called the indorsec,
who must also indorse the bill if' he negotiates it.  Any person
may indorse a bill, and every indorser (as well as the acceptor,
or payee) is a security for the bxll u.nd may therefore be sued
for payment,

I'he term of a bill varics accor dmg to the agreement between
the porties, or the custom of countries. Some bills are drawn
af sivht; others, at a certain number of days, or menths, alier
sigat or after date ; and some, at usance, which is the customa-
ry or usual term between, ditferent places.

Days of grace are a certain number of days granted to the
acceptor, after the term of a bill is expircd. Three days are
usually allowed. »

In reckonmg when a bill, payable gfter dm.e, becomes duc,
the day on which it is dated is not included 5 and if it be a bill
payable after sight, phe day of prusoum\om is not included.
When the tenn is (,\pn\aed in monthe, calendar months are
understood 5 and when o month is longer tlmn the preceding, it
is # rule not to go in the computation”mto a third month.

Thus, 1f o bill be dated the 2%th, 29th, 30th, or 31st of Janu-
ary, and payabie one month afier date, the term equally expires
on the last day of Febraary, to which the days of grace wust,
of course, be added; and therefore the bill becomes due on
the 3d of March. i

TLorm of a Bill of Exchange.
Boston, Scptember*25, 1835.
Exchange for £5,000 sterling. :

At ninety-days’ sight of this, my first Bill of Exdhange (secs
ond and third of the sume tepor and date unpaid), pay to Jumes
Ayer, or order, five thousand pounds sterling, with or without
further advice. John L. French.
Messrs. Dana & Hyde, '

Merchants, Liverpooi.
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ACCEPTING BILLS.

When a bill i§ presented for ucceptanﬁit is generally lefl
till the next day;; and the gomnion way of"accepting is for the
drawee to wr% % riame, af the bottom, or across the body of
the bill, with the word acceplgd.™
- When two or more persofis are in, partnership, the accept-
ance of ong, binds all the others, if the"bii*cbneerns their joint
trade ; but if it should be.made known 'to the person who re-
ceives the blil that it cancerns the aceeptor only, in a distinet
interest, he algue, ag acceptor, can bedsued. )

A clerk or scrvulﬁ‘may aécept a Bl for his master, when he
has authority for that purpose ;-or if ‘e usually transacts busi-
ness -of this nature for him ; and his acceptance binds the mas-
ter. But if the bill be drawn naminally on the scrﬁnnt, dircet-
ing him to place it to the account of *his master, and if the sér-
vant should accept it generally, without ghecifying thdt he does
it for his master’s account, the acccptali€e binds the scrvant
only, and not his employer. e

When a bill is drawn for the account of a third person, and
is accepted as such, and ke fails without making provision for
its payment, the acceptor rhust discharge the bill, and can have
no recourse against the drawpr. A

A bill may-be acceptgd to be paid at a longer period than is
mentioned in the bill, or to pay a part of the sum only ; such
an acceptance is binding on him who madeift ; but the holder is
at liberty to take it as it is offcred, or to'act as if acceptance
had been entirely refused.

INDORSING BILLS.

Bills payable to bearer arc’ transferred by simple dclivery,
and without any indorscment 3 but in' order to transfer a bill
payable to order, the holder must express his order of paying
to another person, which is always done by an indorscment.

"An indorsgment may be blank or special. A dlank indorse-
‘ment,ponsists only of the indorser’s name, and the bill becomes
then "transferable by simple delivery; a special indorsement
rders " the money 1o be paid to some particular person, or to
his order ; a blank indorsement mwy always be filled up with
any person’s name, so as to make it special.

An indorsement may take placc at any time after the bill is
isstied, even after the day of payment is clapsed. .
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A person who receives a bill with a blank indorsement may
take it as indorsee, negotiate it again,or demand payment on his
own account, or he}iﬁ,:y receive the money as agent, or for the
account of the indorser; and the latter, notwithstanding his in-
dorsement, may still appear as_holder in ag actipn against the
drawer or deceplor. o ki

A special indorsemen( need not contain the words 2o order,
and the bill is negotiable ; it may also be restrictive, giving au-
thority to the indorsee to receive the money for the indorser,
but not to transfer the bill again to another. .

An indorsement for part of the money only is not valid, ex-
cept with regard to himwho makes it. {The drawer and ac-
ceptor arc not bound by 1] | )

When the holder of a bill dies, his executors may indorse it ;
but by so doing they become answerable to their indorsee
personally, and not as exccutors. '

vy

?“ROTESTING BILLS. .

When acceptance or payment has been refused, the holder
of the bill should give regular and immecdiate notice to all the
parties to whom he intends to resort for paymenty; and if, on
account of unnecessary delay, a loss should. be incurred by the
fudlure of any of the parties, the holder must bear the loss.

With respeet to the médnner in avhich notices of non-accept-
ance or non-payament ave to be given, a difference exists be-
tween inland and foreign bills. )

For foreign hills a profest is indispensably necessary ; thus,
a public nolary is to appear with the bill, and to demand either
acceptance or payment ; and, on being refused, he is to draw
up an instrumnent, called a protest, expressing that acceptance
or payment has been demanded and refused, and that the hold-
er of the bill intends to recover any damages which he may
sustain in consequence. This instrument is admitted in foreign
countries as legal proof of the fact.

- It is customary, as a precaution against accidents or miscar-
riage, to druw three copies of a foreign bill, and"to send them
by different posts. They are denominated the first, second,
and third of exchange ; and when any onc of them is paid,
the rest become void and of no value. When the acceptor of
a bill becomes insolvent, or absconds before the term of pay-
ment is expired, the holder may cause a notary to demand bet-
ter security, and, on gt!l;at being refused, to protest the bill for

-
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want of it. In such cases, however, the most general practice
is to wait the regular time, till the bill becomes due.

The damages incurred by non-acceptafit and non-payment,
besides interestjiconsist usually of the &xcHdnge, or reéxchange,
vommission, a1 postdge together, with the expcuses of protest,
and interest#" exchanag: is reckoned according to the
course at sight from the pldte where the protest is made to
the place where the bill is to be paid by 'thega'rnwer; and, if it
be not paidithere, the exchange is then reckoned from the same
place to that.where the bill is paid, and also double commis-
sion. The interest cothmentes from lgle'day when the demand
was made. ‘23.,{- ' »

. E<
RECOVERING BILLS;

The drawer, acceptor, and cven indorser of a bil] are equal-
ly liable to the payment of it; and though the holder. can have
but one satisfaction, yet, until such sati jon is actually had,
he iay sue any of them, or all of them, either at thc same

. time or in succession, ¥nd obtain judgment aggigist them all,

till satisfaction be made. . Proceedings cannot be staid in any
action except on payment of the debt and costs, not only in that
action, but in all the others jn which judgment has not been
obtained ; and though the principal sum sipuld be paid by one
of the parties, still costs mgy be rccovered in the several ac-
tions against the others. = . .

When acceptance is refused, and the bifl is returned by pro-
test, an action may be Bommenced immediately against the
drawer, though the regular time of payment be not arrived.
His debt, in such a case, is considered as contracted the mo-
ment the bill is drawn. Thus, if before the bill is returned the
drawer should becuine a bankrupt, the debt was contracted be-
fore the commission of hankruptey took place.

Nothing will discharge an indorser from his engggement but
the abfolute payment of the money; not cvep a-judgment re-
covered against the drawer, or any previous indorser, or any
exccution agajnst any of them, unless the moncy be paid in
eonsequence. L

- INLAND EXCHANGE, OR DRAFTS.

By Inland Exchange is understood the act of remitting bills
to places in the sume country ; by which means debts are dis-
charged more conveniently than by eash remittances.
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Suppose, for example, A, of Boston, is creditor to B, of Balti-
more, $100, and C, of Boston, debtor to D, of Baltimore, $ 100,
both these debts "Bay be discharged by means of one bill.
Thus, A draws fofhis“‘sum on B, and sells;}js bill to C, who
remits it 10 D, and the latter régeives thg mgunt, when due,
from B. Here, by a transfer of glaims, th ) THebtor pays
the Boston creditor; and the Baltimore gebtor .the Baltimore
creditor; and n6 money is sent from one place, to the other.
The siune would take place if D, of Baltimore, drew on C, of
Boston, and sold his bill to B, of Baltimore, who $hould send it
to A, of Boston; the effect, ineither Spse, being merel a

transfer of debtors and ereditors ™ "

Nore.—In this ‘operatio;;'. A is tho drawer and scller, B the drawee
and acecptor, C the buyey and remitter, and D the payee, if his name be
mentioned in the bill ; and he is the holizf when he receives the bill from
A. When D, or any other holder, presents the bill for acceptance or
payment, he is called the' presenter. [}

By the forcgoix}m@axample, it appears that reciprocal.and
eq debts due between two places mgy be dischurged withoug
romilting spegie ; and it may be supposed that such an opera-
tion is of equal convenience to all parties concerned ; but when
the debts are uncqual, the advantage must be diflcrent, as the
obligation of remittance is no longer mutual, becadbe the debt-
or place must pay i§ balance, cither by sending cash or bills;
and as the latter mode is generally preferred, an increased de-
mand for bills niust be the comsequence, which enhances their
price, as it would that of any other agticle of sale or purchase.

PAR OF EXCIIANGE.

The Par of Fixchange may be cogsidered under two gen-
eral heads ; viz. the intrinsic par and the commercial par, each
of which admits‘of subordinate divisions and distinctions.

The tntripsic par is the value of the mondy of one country,
compared with that of another, with respect both to weight and
fineness. "

The commercial par is the comparative value of the moneys
of different countrics, according to the weight, fincness, and
market prices of the metals.

Thus, two sums of diffcrent countries arc infrinsically 8t
par, when they contain an equal quantity of the same kind of
pure metal ; and two sums of different countries are commer-
cially at par, when they can purchase an equal auantitv of the
same kind of pure metal.
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COURSE Or EXCHANGE

The Course of Exchunge is the variablg rice of the moncy
of one’éountry hich is given for a fixed m of money of an-
other country ;" the_latter is d the'certain, and the former
the uncertaln.price} 8s beford stated.

When the market price of ?orengn bills is above par, the ex-
change is said to be favorable to the place that gives the cer-
tain for the unhcertain.

It should, lowever, be recollected, that when the exchange is
favorable to a place, it i§ only so to the buyers arid remitters of
bills, but it is unfavordble to the drawers and sellers.

Thus, the interest of the remitter is identified with that of the
place where he purchases the bill, and the-interest of the draw-
er with that of the place where his funds are established, and
on which he draws.

It is natural to inquire why such prlces conmdered favor-
able* or unfavorable, if the drawers and Aitters, whose inter-

. ests are opposne, are natives of the same country: The usual
answer is, that when the exchange is against a phade, it becomes
the interest of remitters to pay their foreign debts in specie in-
stead of bills, and the exportation of the precious metals is often
considered a national disadvantage. o

The fluctuations of exchange are occasioned by various cir-
cumstances, both political and ‘commercial. The principal
cause is generally stated to be the balance of trade ; that is, the
difference between the commercial exports and imports of any
onc country with respect to another. Expcrience, however,
shows, that the exchange may be unfavorable to a country,
when the balance of tradc is greatly in its favor; for the de-
mand for bills must chicfly depend on the balance of such debts
as come into immediate liquidation; that is to say, on the Jal-
ance of payments. '

Besides, it does not follow that large exports are always suc-
cessful, or quick in their returns; and even should it be the
casc, thc balance of payments may still be unfavorable from
political causes.

When any alteration takes place in the coin or currency of
a’ country, the exchange will, of cqurse, vary so as to keep
pace or correspond to such alteratmn This, however, cannot
be considered a change in the price of bills, but in the money
in which they are bought or sold.

In times of peace the course of exchange seldom remeins
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long unfavorable to any country, at least, beyond the expense
that might be ingurred by, the transportation of the precious
metals 3 for bullfgd.is considered the umversal currgncy of
merchants, and exchange gives it circylatiod}$nd thus Yends to
maintain the level of moncy ghoyt cznm rcial world,

An unfavorable course of exchange may, el’&ore, be cor-
rected, either by the exportation of bullion, or the shipment of
goods, — and another method sometimes oflers, Jy negotiating ©
bills through several places; but the latter remedy must fail if
the exchange be umversally unfavorable, °

From what hus been saud of the causes, both commereial
and polinical, which produce thé fluctuations of evchange, and
wlinch sometunes counteract or balance ocach other, the follow-
ing simple conclus®n nay be drawn;— that bills nise or fall
in their prices, like any other salable articles, according to the
proportion that cxi,s'ts between the demand and supply.

s s GREAT BRITAIN .

Accounts arc kept in Great Britain in pounds, shillings, pence,
and fartlungs, stecling.  The principal coins are guineas, sov-

ercigns, crowns, and their fractional parts. ..
The Guinea *' =21 Shullings, sierling, = $ 5.07,5 °
“  Sovercign =20 Wihe % T - 484,6
“ Crown = D ¢ ¢ = 1.08

4

The pound sterlirdg, ur sovereign, has different values accord-
ing to circumsiances.

The exchange value is § 4.448.

Its legal value at the mint is $ 4.86,6.

It is received at the custom-housé in payment of duties at
$1.54,

i« commercial value is from $ 4.82 to $4.86; and ifs value
is often greater m some of the States than in othcrs. The price
of foreign coin in our market determines its value.

The commercial value is generally about 9 per cent. more

L ]

than the exchange value. .
Thus, the exchange value being 3 Baug
"I'o which we add 9 per cent. premium == 40 *©
The commercial value will be = $4.84%
LXAMPLES.

1. What must 2 merchant in Boston pay in dollars and cents
L
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for a bill of 97652£. 15s. 6d. on Liverpooi, the premium being
9 per cent. ? ¢ Ans, $47,309.75+.
imball, Jewett, & Co., of Boston, wigh.to purchase a bill
of 18781 £. 108?% leerpool the premium being 8} per ceny, ;
what will bg the cost of the bill? Ans. 20,356 £. 4s. 6 4d.+4-.
3. If T phy 94 per cent. premium, what will be the amount
of a bill on London which I can purchase for $ 81,727.75?
Ans. 16 7'72£ 16s. 6d.
. 4, John Jones, of Boston, has consigned a cargo of flour,
valued at 17,000%., to Rgbert Morrison, Liverpool. R. S. Davis,
of Boston, who is about to import many valuable books has
purchased of J. Jones a bill of exchange, at 6 per cent. premi-
uim, for the value of the above flour. ‘gxe following is the
form of the bill : —

Exchange for 17,000.£. Boston, August 2d 1847.
Ninety days aficr sight of this my first Bill of Exchange
(secend and third of the.same tenor and’ unpaid), pay to
Robert 8. Davis, or order, seventeen thousand pounds stcrlmg,
* with or without further advice. . W

Robert Morrison, Esq.,
Merchant, Liverpool.

" What should be paid for the above bﬂl ?Q\?
. . Ans. $80,088.88--.

FRANCE.

Accounts in France are kept in francs and centimes. The
mercantile value "of some .of the principal coins of France, in
United States currency, is as follows : —

The Double Napolegn or Louis, 40 francs, = § 7.44
¢«  Napolcon or Lpuis, 20 francs, = 3.72
¢ Franc, 100 ceptimes, = _18%

5. If a merchant in Boston shoulg:remit to Paris 172,000
francs, exchange being 13 per cent., what will be'-the eost of
his, bill in United States currency ? Ans. $32,471.88.

6. What must a merchant in New York pay for a bill on
Havre for 76,000 francs, the exchange being 5 francs 8 cen-
times for a d(\llar 2 ' Ans. % 14,960, 6R+-.

Y. What is the value of a bill on Paris for 79,000 francs,
exchgnge beir.z 2 per'cent. below par?  Ans. $14 400.12.

8:#Jchn Smnh of Boston, remits 1o Bordcaux $17,280, the
exchange being 5 francs 10 centimes for a dollar. Reqmred

the amount in francs. . Ans. 88,128 francs.

Jones.
3-’
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AMSTERDAM,, .
Accounts are ‘%&‘ in ﬂorms, stivers, and pfennmgs, or m
pounds, shillings,’ pence Flemish. wHh
16 Pfennings ’ ‘,’a Stive
20 Stivers ‘ = Flon%r Guilder.

Also, 12 Grotes or Pence Flemﬁh =1 Shlllm Flemish. -
or 6 Stivers, g

20 Shillings Flergish, or 6 Florms, — 1 Pound Flemish.

23 Fiorms, or 50 Stivers, | £==1 Rix Dollar.

9. United States on Amsterdam. Reduce 896 florins 10
stivers to U. S. money, e¥change at 38 cents per florin.
Ans. % 340.67.
10. Amstcrdam% the United. States. Reduce $ 340.67 to
the money of Amsterdam, exchange at 38 cents per florin.
. ‘'Ans. 896 florins 10 stivers.

CON STANTINOQLI)

e
Accmmtswa‘re kept in pxasters, paras, and aspers, or 1n pnas-
ters and aspers; somefimes in piasters and half-pnras, or in
piasters and minas,
3 Aspers ¥ —1 Para.
40 Paras == 1Plaster, or Turkish Dollar.
Also, 80 I{alf-puras or 100 Minas =1 Piaster.
11. United State8 on Constantinople. Reduce 78 piasters
20 paras to U. S. money, exchange at 40 cents per piaster.
Ans. $ 31.40.
12. -Constantinople on the United” States. Reduce $31.40
to the money of Constantinople.  Axis. 78 piastcrs 20 paras.

. ¢ 5
COPENHAGEN:

' . A [ .
Accounts are kept here in rix’ dollars, marks, and skillings
Danish, but sometimes in rix dollars, marks, and skillings lubs.

Pf‘cnmngb are dlso otcasionally reckoned. - .
12 Pfennings = 1 Skilling,
16 Skillings =1 Mark. * -

6 Marks Danish, or 8 Marks Lubs = 1 Ryksduler, or Rix Dollar.

13. United States on Copcnhagen. Reduce 896 rix dollars
3 marks to U. S. money, exchange at 50 cents per rix dollar.
Auvs. 844825.
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» DANTZIC,
puted here in florinsy gggschen, and pfen-

Acccwts are @n :
nings
g lé(gmﬁngs 2*1 Groschen.

ﬁ 30 Groschen, = 1 Florm.
3 Florins =1 Rix'Dolla.r.
¥ 14. United States on Dantzic. Reduce 196 rix dollars 2
florins to U. S. money, exchange at 17 cents‘ per florin.
Aps. $100 30.

15. Dantzic on the United States. §Reduce % 100.30 to the
currency of Dantzie. Aus. 196 rix dollars 2 florns.

’ L
HAMBURG. -
Computations are made in marks, schillings, and pfennings,
banco’or current ; banco bea.rs an ,agio on ¢u nty of from 20

,to 25 per cent.
12 Pfennings ‘-— 1 Schilling, or So ubs.

16 Schillings Lubs =1 Mark. 2
3 Marks =1 Rix Dollar.
16. United States on Hamburg. Reducg‘ 675 rix dollars 2

marks to U. S. money, exchange at 30 cents per mark.
An-. $608.10.

17. Hamburg on the United States. Reduce §60%.10 to

the currency of Hamburg, exchange at 30 cents per marh.
Ans. 675 rix dollars, 2 marks

"

T

LEGHORN.

Accounts are kept in pezze, soldi, Qﬁ
12 Denari di Pezza = l d
20 Soldi di Pezza =
12-Demm di = l Soldo dx Lira.

20 Sold1 di Li =1 Lira.

18. United States on Leghorn. Reduce 286 pezze 10 soldi
to U. 8. money, exchange at 90 centr per pezza.
Ans, $257.85,

19. Leghorn on the United States. Change $257.85 to the
currency of Leghorn. Ans, 286 pezze 10 soldi.

denari di pezza.
o di Pezza.
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MILAN.. .
Accounts are m lire, soldi, nnd denan.oorrentl or impe-
riali. o Ty 5
12 Denari . E 1 Soldo, *
20 Soldi

8 ] Llrw %
106 Soldi or Lire Imperiali = 150 Soldi or Lire Correnti.
150 Soldi or Lir¢ Correnti = 1 Filippo. .
117 Soldi Imperm.h ' = 1 Scudo or (%wn
20. United States on Mllan., Chapge 176 lire 10 soldi to
U. 8. money, the lira beinifgyalued at 20tents.  Ans. $ 35.30.
21. Milan on the Unite§¥States.” Reédiice $ 35.30 to the cur-

rency of Milan., - . Ans. 176 lire.10 soldi.
NAPLES.
Computations are, thade in ducats of 100 grains.
" .10 f@rani = 1 Carlino. e

.10 Carlini = 1 Ducato di Regno.

22, Umw&ﬁtates on Naples. Cbange 769 ducati di regno !
5 carlinj to United Stat , money, the “alue of the ducato being
80 cents. Ans, $615.60.

23. Naples on. @e ~U,mted States. Reduce $ ela 60 to the o
currency of Naple! Ans. 769 ducan di regno 5 carlini.

'.‘.. SICILY.

Accounts arc kept here 1 oncie, ta.n, and grani; and also in ¢
-scudi, tari, and grani.
20 Grani = 1 Taro.
30 Tari =1 Onecia. .
Also, 12 Tari = 1 Scudg or Sicilian Crown.
5 Scudi = 2 Oncie. % .

24, United States on%ﬁlctly Change 876 oncie 3 scudi to
U. S."money, the oncia,being valued at $2.38,3.
. Ans. 33090 36,73.
25. Sicily on the Umted States. Change $2090.36,7% to the
currency of Sicily. s. 876 oncie 3 scudi.
b4 L ]

JRUSSIA.
Campubatlons are made here in rubles and kopecks. .

10-Kopecks = 1 Grieve or Grievener.
10 Grieves = 1 Ruble.
N 26
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26. Umited States on Russia. What is the vulue of 7681 1u-
bles 8 grieves in U. S. moncy, the value of the ruble m the
United States being 75 conts ? Ans. $5763.60.

27.%Russia gh the United States. at is the value of
$ 5763.60 %Bussmn currency? Ans. 7684 rubles 8 grieves.

ROML.

Accounts are kept in scudi moneta and baiocchi ; or in scudi
di stampa solci and denari d’ oro ; quattrini and mezzi quattrini
are somctimes reckoned.

2 Mezzi Quattrini =1 Qunm{no.

5 Quattrini =1 Baioccho.
10 Baioechi =1 Paolo.
10 Paoli =1 Scudo Moneta, or Roman Crown.

28. United States on Rome.  Change 7689 scudi moneta to
U. §. money, the value of the scudo being § 1.00,07
Ans, 37694 15 ‘nﬁo"a
29. Rome on the Unitgd States. Change $7694.15,15%; to
Roman currency. Ans. 7689 scudi moneta.

‘ SPAIN.

The general mode of keeping accounts n Spain is in mara-
vedis and reals.

34 Maravedis =1 Real. ,
8 Reals * =1 Dollar of Plate.
. 375 Maravedis =1 Ducat of Exchange.

4 Dollars of Plate == 1 Pistole of Exchunge

Exchanges are generally computed in denominations of plate,
which is always understood to be old, plate, if new plate be not
mentoned.

There are three principal denominations of these imaginary
moneys in which cxchanges are generally transacted; viz.,
dollars, doubloons, and ducats, and my arc divided into reals
and maravedis of plate, and sometimes converted into vellon
and other denominations.

.. The dollag of extchange, also called peso or piastre de cambio,
or de plata, is divided into 8 rcals of 31 maravedis of plate
each, and sometimes into 16 quartos.

The doubloon de plata, or pistole of exchange, is four times
the dollar, and therefore contains 32 reals, or 1088 maravedis
of plate.
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. .

The ducat of plate, also called ducado de cambio, contains 11
reals 1 maravedi, or 375 maravedis of plate.

At Alicant, Valencia, and Barcelona, exchanges are transact-
ed in libras of 20 sueldos, or 240 dineros.  ° oW

The libra of Alicant and Valegcia is the dollarof plate. This
15 sometimes divided into 10 reals of new plate, ¥hich are, of
course, equal to 8 reals of old plate.

The libra of Barcelona, commonly called Zibra Catalan, is-
worth 53 reals of plate; hence 7 of those libras equal 5 dol-
lars of plate, and therefore 28 sucldos Catalan equal 1 dollar.

The hard. dollar of 20, reals vellon is occasionally used in
cxchanges, and is also divided into 12 reals, cach of 16 quartos.
The current dollar, which is an imaginary moncy, valued at
two thirds of the hard dollar, is divided into 8 reals, and the
real into 16 quartos. The two latter are the principal moncys
of exchange used at Gibraltar.

30. United States on Spain. What is the value in United
S ates money of 7600 dollars of plate, exchange at 75 cents for
a plute dollar ? Ans. § 5700.

81. Spain on the United States. What is the value of & 5700
in Spanish moncy, exchange at 75 cents per dollar of plate ?

Ans. 7600 dollals of plate.

SWEDEN. ,

Accounts are kep, ir rix dollars, shillings, and pfennings.
12 Pleunings = 1 Skilling.
48 Skillings ==1 Rix Dollar.
+32. United States on Sweden. Reduce-476 rix dollars 24
skillings to U. 8. money, the rix dollar being valued at 107
cents, Ans. $509.85,5.
43. Sweden on the United States. Change & 509.85,5to the
currency of Sweden. ,, ~Ans. 476 rix dollars 24 skillngs.

#4 TURIN.

Accounts are kept in lire, soldi, and denari. e
12 Denari =- 1 Soldo. ,
20 Soldi ==1 Lira. ® L)
34. United States on Turin.  Change, 462 lire 10 soldi to
U. 8. moncy, exchange at 20 cents per lita.  Ans. $ 92.50,
35. Turin on the United States. Change $ 92.50 to the cur-
rency of Tunin, exchange at 20 cents per lira.
: Ans. 462 lire 10 soldi.
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‘
VIENNA.

Computations are made in florins and creutzers, or in rix
dollars"¥nd creutzers. .
. 4 Pfennings=1 Creutzer.
60 Creutzers =1 Florn.
1} Florins =1 Rix Dollar of Account,
2 Florins =1 « o Specic.

36. United States on Vienna. Reduce €76 rix dollars, spe-
cie, 1 florm to U. S. money, the specie rix dollar being equal
to 97 cents. sy, Ans. $ 850.20,5.

37. Vienna on the United States. 'Change $850.20,5 to the
currency of Vienna. Ans. 876 rix dollars, specie, 1 flormn.

EAST INDIES, BENGAL, CALCUTTA, &c.

12 Pice =1 Anna.
16 Annas .. ==1 Rupce.
1 Sicca Rygpee = 2s. 6d. sterling. -
38. United States on Caleitta. Reduce 432 rupees 12 an-
nas to U. & moncey, exchange at 50 cents per rupce.
Ans. $216.371.
39. Calcutta on the United States. Reduce $216. 37} to the
currency of Calcutta, cxcLange at 50 cents per rupee.
Ans. 432 rupees 12 annas.

» BOMBAY.

-100 Rees =1 Quarter.
4 Quarters = 1 Rupce.
1 Rupce ==2s. 4d. sterling.
40. United States on Bombay. Change 678 rupces 2 quar-
ters to U. S. moncy, the rupce being 50 cents.
’ Ans. §339.25.
41. Bombay on the United States. % Change $339.25 to
Bombay moneg, reckoning the rupee at 50 cents.
Ans, 678 rupees 2 quarters.

MADRAS.

Accounts are kept here in pagodas, fanams, and cash.
80 Cash = 1 Fanam.
. 45 Fanams == 1 Star Pagoda.
1 Star Pagoda == 8s. sterling.
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42. United States on Madras. Chauge 375 star pagodas to
U. S. moncy, the star pagoda being valued at $ 1.77.

Ans. 8666.6!
43. Madras on the Utiited States. Reduce $896 to the cur-
rency of Madras. s Ans. 504 pagodas.
* TI;.IESTE.

Accounts are here &kept in pfennings, florins, and creutzers.

. 4 Pfennings == 1 Creutzer.
* 60 Creutzegs— 1 Florin.
1} Florins" = 1 Rix Dollar.

44. United States on Trieste. What is the value in U. S.
money of 769 rix dollars 40 creutzers, the value of the rix
dollar being 92 cents 2. Ans. $707.88§.

45. Trieste on the United States. Reducc $707.88§ to the
currency of Trieste. Ans. 769 rix dollars 40 creutzeri

v

- .

-,
Y

Snc-rmu LXXIV. R
VALUE G'F GOLD COINS,

ACCORDING TO THE LAWS OF MAY AND JUNE, 1S4
)

' Standard of
Namnes of Coing, Weight. Sf::::l"«la:; July 3lst,
1834.
Unitep StATES. dwt. grs. | 8 cts m | 8 cts. m.

Eagle coined before July 31, 1834, 11 6 |10.00,0 | 10.66,5
Shares in proportion.

Forcign Gold. ,

Avstrian DoMiNioxs. .

Souverein, - - tﬁwr - 3 14 3.17,6 | 3.37,7

Double Ducat, - - - - 412 4299 | 4.589

Hungarian Ducat, - - - 2.5 | 2152 | 2296
Bavaria.

Carolin, - - - - | 6 54| 4.644°| 4957

Max d°Or, or Mn‘{umlxa.n, .- 4 4 3111 | 3318

Ducat, - - - - - - 2 5% | 2.13,3 | 2.27,5
Berne.

Ducat, double in, propomon, - 123 1.854 | 1.98,6

Pistole, = - - - 4 21 4.26,2 | 4.54,2
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. Brazin. dwt .gru gctsm | 8ctam
Johannes, ha.lf in proportion, - 15 00 |16 00,0 | 17.06,4
Dobraop, - - - - - [3412 }30.66,6 |3270,6
Dobra, B - - - - 18 & |16 22,2 | 17%30,1
Muidore, half in propo: - - | 622 6.11,9 | 6.55,7
Crusade, - - mig- - 164 .59,8 63,5

BrunNswick.

Pistole, double m‘proportion, - - 4 21*’ 4.27,1 | 4518
Ducat, - - - - - 2 53| 2092 | 2.23,0
. CoLoGNE. .
Ducat, - - - <« - | 3 53| 212,54 2.267
CoLoMBIA. £ e .
Doublodhs, N 17 9 | 14.56,0 | 15.53,5
DENMARE.
Ducat, current, - - - - 2 0, 1.70,5 | 1.81,2
Ducat, specte, - - - - 2 8§ | 212,56 | 2207
Chnsuan dOr, - - - - 4 7 3.77,0 | 4.02,1
Fast Innigs, LY N
r Rupee, Bombay, 1618, - 7 11 6.654 1 709,6
Rupee, Madras, 1818 *ﬁ- - 1712 6.66,7 | 711,0
Pagoda, Star, - " 8 43| 1.68,9 | 1.79,8
NGLAND A LA -
‘ Guinea, half in propnmon, - - JEQ%& 4.79,9 | 507,5
Sovereigzn, - v - 5 2 4570 | 4846
Seven Shilling Plece, - - - 119 1.60,0 | 169,8
France.
Double Louis, coined before 1786, 10 11 9087 | 969,7
JLous, coined before 1786, - - 5 54 | 454,1 | 484,86
Double Lous, ecomed since 1786, 9 20 8.59,0 J 9 15,3
Louts, coined smce 1786, - - 4 22 429571 4576
Double Napoleon, or 40 franes, - 8 7 7.23,2 | 7.70,2
Napoleon, or 20 francs, - - | 4 3% | 3616 | 385,1

FRANKFORT ON THE MAINE.

Ducat,- - - - - - | 2 53| 213,7| 2279
GENEVA. o &

Pistole, old, ¢- - - - 4 7% | 3.73,7 | 398,5

Pistole, new, - - - - 315§ | 3.232 | 3.444
HAMBURG. .

Ducat, double in proportion, - 2 53 | 2.13,7 | 2.27,9

GENOA.

Sequin, - - - - - | 2 53| 2158 | 2.302

Hanover.

Double Geo. d°Or, single in proportion,| 8 13 7.48,2 | 7.87,9
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dwt. grs.
Ducat, - - % - |2 5%
Gold l‘lonn, double in proportlon, 2 2
Hmn%
Double Ryder, - |1 21
Rvder, - - - - -
Ducat, - - 9’»«51
Len Guilder Plece, F,we do in pro ,
Mu.m
Double Louis, =t st 10 16
Lows, = - - - e B | 578
Demi Louis, - - - 4 218
Mexico. 3& LR g
Doubloon, ahares in proportion, 17 9
‘MiLAN. P
Sequin RN I - 2 "5}
])nppm’or Plstole, f‘%-”‘ - - 4 14
Forty Livre Piece, 1808, - -1'8 8
¥Narres. ol
Siz Ducat Piece, 1783, 3= " 4 516
Two Ducat Piece or Seqrﬁn‘ 1762 1 204
Three Ducat Pieee or On.eenn, 181 'l 2 104
NETHERLANDS., o
Gold Lion or 14 FlorinPiege, - 5 7%
T'en Florin Picce, 1820, - .- A T
Parma.
Quadruple Pistole, double 1n pmpomon, 18 9
Pistole or l)oppfa, 1787, - .4 14
I"istole or Dappia, 17% - - 4.14
Maria Theresa, 1818, - - 1 33
PieoMonT,
Pistole, coined since 1785, half in pro.,| 5 20
bequm‘ half in prnportmn, - - 1.2 5
Carlino, comed since 1785, half in pro.,| 29 6
Piece of 20 francs; called Marengo, , | 4 3%
PoLaND. iy
Ducat, - - - @: - 2 5%
Porrucar,
Dobraon, - - - - . - [3412
Dobra, - - - - - 18 6
Johannes, - - - - |18 0
Moidore, half in propomon, - 6 22
Piece of 16 Testouns or 1600 Rees, 2 6
Old Crusado of 400 Rees, - - 15
New Crusado of 480 Rees, - - 164
Milree, coined in 1775, - - 19%

14.56,0

e
W Oy -
S =1 Ov
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W'GL,.EADU\
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)
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o W =8
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2.13,7
o

30.66.6
16.5%.2
16.00,0
6.14,9
1.99,2
81,9
.59,8
73,2

5.41,1
2‘250
27.31,0
3.50,4

2275

32.70,6
17.39,1
17.06,4
6.55,7
2.12,1
58,5
63,5

78,0
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Prussia. - dwt grs gctsm| $ctsm

ucat, 1748, - - - -] 2 51| 2137 2219

ucat, 1787, - - - - 2 5% | 2.12,5 | 225,7

rederickgdouble, 1769, - - 8 14 747,56 | 7.95,5

P ¢« 1800, - - 8 M 7.454 | 7.95,1

i single, 1778, A - - 4 7 3.74,9 | 3.99,7

“ « 1800, = - 4 7 | 3725 | 3975
Rome.

#-Sequin, comed snce 1760, - - | 2 4} | 2.10,9 | 2.25,1

' Scudo of Republir, = - - 17.. 0} | 14.82,8 | 15.81,1

B Russia.
Ducat, 1796, - = e - 2 6 2.15,0 | 2.29,7
[

Ducat, 1763, - - - - 2 53 12,5 | 2.26)7
Gold Ruble, 1756, - - - 1 0} .90,9 96,7
Gold Ruble, 1799, - =~ - 183 69,1 13,7
Gold Polun, 1777, - - - 9 .33,1 35,5
Impenal, 1801, - - =« - 7173 |' 7.34,9 | 7.82,9
Half ]t‘npen.ﬂ, 1801, - - - 4 34| 3.68,9 | 3.93,3
SARDINIA.
‘Carlino, half in proportion, - 10 7§ | 8.88,1 | 9.17,2
Saxony. '
Dueat, 1784, - - e e 2 58| 2.12,5 | 2.26,7
Ducat, 1797, * - <« -, 2 54| 2137 ] 2279
Augustus, 1754, - - - - 4 64| 3.685 ([ 3925
Augustus, 1784, - - - 4 64| 3.72,6 | 3974
SiciLy.
Ounce, 1751, - - - - 2 204 | 2.351 | 2504
« Double Ounce, 1758, - - - 517 472,71 5014
Sreain.

Doubloon, 1772, parts in proportion, | 17 8§ | 15.03,0 | 16 02,8
Doubloon, - - - 17 9 | 14.56,0 { 16.563,5

Pistole = = = = = | 4 84| 3.01,0 | 3.804
Coromlla, Gold Dol or Vintern, 1801, 1 3 92,1 98,3
SWEDEN.
Ducat., - - - - - - 2 5 2.09,7 | 2,235
SWITZERLAND. '
Pistole of the Helvetic Republic, 1800,1 4 ‘215 4.279 | 4.56,0
. TRrEvVES.
Ducat, - - - - = = | 2 53| 2.025 | 2267
Toreey.
Sequin Fonduel of Constan’ple, 1773, £ 5% | 1.74,9 | 1.86,8
Scequin Fonduch of Constan’ple, 1789, 2 5§ | 1.73,3 | 1.84.8
' Half Misserr, 1818, - - 181 49,1 52,1
Sequin Fondueh, - - - 2 5 1.71,7 | 1.83,0
| Yeermeeblekblek, - - - - | 3 13| 2.84,0 | 3028
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Tuscany. dwt. grs. | @ cte.m.| @ cts. m.
Zechino or Sequm, - - % 53 | 2.16,6 | 2.31.8
Ruspune of the Kingdom of Etmna, 6 173 | 6.50,5 | 6.43,8
VEeNICE. | . 3 .
Zuchimo or Sequin, shares in Froportict,| 2 2.16,0 | 2.31,0
W URTEMBERG. | N
Carolin, = - - - - | 6'35| 4.59,4 | 4.898
Ducat, ~ - % . . 2 5 | 2,097 2.235
Zurics, i
Ducat, double and half in prtm)orﬁon,r 2 2 5| 2135 2.26,7
5; 1""_—"' - ”}ﬂ"‘:‘;‘,‘
e SECTION LXXV..
. * GEOMLTRY.
= + DEFINITIONS.

1. A point is that W)\&l posihbn, but no magnitude nor
dimensions ; eithcr length§ breadih, nor thickness.

2. A line is length, without breadth or thick- -
ness. L

3. A surface or superﬁcws is an gxtension,
ora figure of two dimensions, length and hrcadth,
but without thicknesss

4. A body or solid is a figure of three dimen-
sions ; v1z. lcnglh breadth, and thickness.

5. mes are either right or curved, or mixed
of these two.

6. A right or straight line lics all in the same
dircction between its extremmcs,- and is the
shortest distance between $wo points. When"a Jine is men-
tioned simply, it means a Tight line.

7. A curve continually chanpes its direction between its ex-
treme points.

8. Lines arc either parzillcl, oblique, perpendicu’ar,‘ or tafl
gential.

9. Parallel lines are always at the same per-
pendicular distance, and never inect, though ___
cver so far produced.
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10. Oblique lines chagge their distance from
each other, and would meet if produced on
the side of the least distance.

11. ‘@ne line is perpendicular to angther, when it inclines not
more on' the one side.¢han the other, of when the angles on both
sides of it are equal. - & ’ .

12. An angle is the‘%lclination, or opening
of two lines having different directions, an
meeting in a point, e

.13. Angles"are right or oblique, a&ute or obtusc.

‘14. A right angle is that which is‘made by
onc line perpendicular:td‘énother; or, when |
the angles on each side arc equul to‘one an-
other, they are right angles,
15. An oblique angle.is one which is made
by two oblique lines, and is either less”or "\ :
greager than a right angle,.,  # "
16. An acute angle i§'leg§iia a right angle, - . ‘
17. An obtuse angle W«; ' right angle.
18. Superficies are eith€r plane g Gurved.
19. A plane superficies, 'ogp § that with which a right

line may evury way coincidg.gr, ifzthe line touch the plane in
"two points, it will touch.jt in every pd##4* but if not, it is curved.

20. Plane figures are batiltded either by right lines or curves.

21. Plane figures, that are bounded by right lines, have names
aceording to the number of their sides, or of their angles; for
théy have as many sides as angles, the least number being three.
22, A figure of three sides and angles is called a triangle ;
and it receives particular denominations from the relations of
its sides and angles.

23.. An equilateral triangle is that whose
three sides are equal.

24. An isoscelgs triangle is that which has
two sides equal.” *

-4

+25. A scélene triangle is that whose three
sides are unequal.

26. A right-angled triangle is that which
has one right angle.

NN
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27. Other triangles are oblique-angled, and are either acute
or ohluse.
28. An obtuse-angled triangle has one ob- _
tuse angle. *
29. An acuie-angled triangle has its @;ec. angles acute.
30. A figurc of four sides and angles'is called a quadrangle,
ora quadrlluleml .
31. A parallelogram is a quadrilateral, which has both its
pairs of epposite sides parallel ; and it takes the following par-.
ticular names; viz. rectangle, square, rhombus, and rhomboxd

32. A recmnnl(. isa pa.i'allalogram, havmg
u right angle.

33. A square is an equﬂateral rectangle, l,
having its length and, breadth equal. % l

31. A rhomboid is an oblique-angled par-
allclogram, whose oppos;?*sldes are equal.

35. A rhombus is a ‘ra.llelogram, having y
all its sides equal, but ‘angles ohhque

36. A trapezium i8 a quadrilateral, which
has neither two of its opposite sides parallel.

37. A trapezoid has only one pair of its .
opposite sides parallcl.

38. A diagonal is a line joining any two N
opposite angles of 'a quadrilateral.

39. Planc figures that hgve more than four’ sldes are in gen-
eral called polyoom and they reccive other partrcular names
according to the number of their sides or angles. Thus,

40. A pentagon is a polygon of five sldm a hexagon, of six
sides ; a heptagon, of scven ; ; an octagon, o(‘ cight; a nonagon,
of ninc ; a decagon, of ten{ an undccan‘on, of eleven; and a
dodec'won, of twelve sides.

41. A regular polygon has all its sides and all its angles
equal. If thcy are not both equal, the polygon is irregular.
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42. An equilateral triangle is also a regular figure of threc
sides, and the squarc is one of four; the formcr being also
calledg trigon, and the latter a tetragon.

43™Rny figure is equilatgral wheip all its sides arc cqual

-and it is eqmaugular en all'its angles are equal. When both

these arc equal, it is &e gular ﬁgurc

44. A circle is a pl#fie figure, bound-
ed by a curve line, called the circum-
ference, which js everywhere egui-
djgtant from a certain_point, called its
céntre. The circumfe 3 nsglf is
often called a circle, wnd also the
periphery.

45. The radius of a circle is a line
drawn from the centre to the circum-
ference, as A B. . h -

46. The diametcr of a ¢ lrcﬁ is a line drawn through the
centre and terminating at gu‘cumference on both sides, as
AC.
47. An arc of a cxrcl’é ig any pﬁ%f‘ the cxmumference, as

AD.
48. Achordisa nght hﬁg pmm&% extremities of an arc,

"as EF.

49. A segment is any"%a.n of a circle bounded by an arc
and its chord, as E F G.
. A semicircle is half the circle, or segment cut ofl by a
eter The half circumfercnce is sometimes called the
semicircle, as A G C.
51. A sector is any part of the circle bounded by.an arc and
two radii drawn to its extremitics, as A B .
52. A quadrant, or quarter of a circle, is a sector, having a
quarter of its circumference fdr its are, and its two radii are
perpendicular to each other. A quartcr of the circumference

is sometimes sgalled a quadrant
ABD. ~ ‘@l Ly

53. The beight or altitude of a fig- :
ure is a perpendicular, lét fall from an A
angle, or ats vertex, to thc opposite y—B
side, called the base, as C D.

54. In a right-angled trxangle the
side opposite to the right angle is called
the hypothenuse, and the other two

sides are called the legs, and some-
times the base and perpendicular ; thus,
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.

¥
ABis the base, BC the perpendicular, and A C the hypothe-
nuse.

55. When an angle is denoted by

three letters, of which one stands, at the C )
ancular pmm,.lnd the other two vn lhe@

two sides, that which stands at the an- -, -

gnlar point is read i the middle. Thus,’ & B A E

the angle contained by the lines BA
.unl A D is called the angle BAD, or DAB.

5. The circumfcrence of every circle 'is supposed to b
vudod into 360 cqual parts, called degrees ; and cach degree mto
GO minutes, each minute into 60 see nds, and so on. Tlence a
seuncirele contains 180 degrees, and a quadrant 90 degrees.

GEOMETRICAL PROBLEMS.

"' PROBLEML. .
To divide a lme,,gA.B, 'mto o equal parls.

Note. — It would be uni%:or pupil to be furni~hed with a pair of

dividers and a rule, and,to qmrcd to dmw the diagrams here given.
Set one foot of dividers ‘in

A, and, opcning ther#¥beyond the
middle of the line, déscribe arches
ahove and below the linc; with the A
rame extent of the djviders, set one
foot in the point B, and deseribe arch-
es crossing the {ormer; draw a line
from the wiersection above the line
to the interscction below the line, and it will divide the line AB
into two equal parts, ‘g

PROBLEM 1I.
To erect a perpendicular on the point C, tn a given line.

Set one foot of the dividers:in wi.
the given point C, cxtend ‘the other, "
foot to any dxstance at pleasure, as* P
to D, and with that extent make the /T
marks D and E. With the dividers,
one foot in D, at any extent above
half the distance D E, describc an D
arch above the line, and with the
same extent, and one foot in E, de-

N 27

Q
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scribe an arch crossing the former; draw a line from the inter-
section of the arches to the given point C, which will be per-
pendic%gr to the given line in the point C.

&. PROBLEM III.
To erect a pmmdicztlar upon the end of a line.

Set onc foot of the dividers in
the given point B, open them to any
convenient distance, and deseribe
th&arch C D E ; set one foot in C,
and with the same extent ctoss the
arch at D; with the same extent
cross the arch again fromn D to I
then with one foot of the dividers
in D, and, with any extent above the hal]f of D E, describe an
arch, a; take the dividers from-D), and, keepmrr them at the
same cxtem, with one foot in E, interscct the former arch a in
a; from thence draw a line to,the gomt ‘B, which will be a
perpondlculnr to AB.

'
LS

. PROBLEM IV.
From a given point, a, to let fall a peqmldmdar to a given line

Sct one foot of the dmders in a
int a, cxtend the other so as €
ich beyond the line A B, and .
deseribe an arch to cut the line .. e
AB in C and Dj; put one foot of o ”
the dividers 1n C, and, with any A -C i) b B
cxtent above half CD, describe an  «
arch v ; keeping the dividers at the ~ L
same cxtent, put one foot in 1), and ol
intersect the arg) b in b; lhrounh b
which interscctith, and the pomt a, draw a E, the perpendicu-
lar requiredy .

i’ROBLEM V.
15 draw a lim; parallel 1o a given line A B.

Set one foot of the dividers in F‘ F
any part of the line, as at ¢ ex-,7" § ™~ e
tend the dividers at pleaeure, un-
less a distance be assigned,and de- A
scribe an arch 5; with the same ¢ e

B
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extent in some other part of the line A B, as at e, describe the
arch a; lay a rule to the extremities of the arches, and draw
the line E F, which will be parallel to the line A B.

PROBLEM VI. .
Ty make a trianglc whose sides shall Ye equal to three given
Lines, any two of which are longer, than the third.

Let ABC be the three given lines; A
draw a line, A B, at pleasure ; take the B

Ime C in the dividers, set one foot.in A, .-

and with the other make a mark at B; (‘—C——‘N
then take the given line B in the dividets, X

and, setting one foot in A, draw the arch 4

C; then take the line A in the dividers,
and, sctting one foot in B, intersect the .
arch C in C; lastly, draw the lines AC A B
and B C, and the triangle will be completed.

PROBLEM VII,

To make a square whose sides shall Le equal to a given line.

Let A be the given line ; draw a
line, A3, cqual to the given line ; from
B raise a perpendicular;to C, equal to
AB; with the same cxtent, set one
foot in C, and describe the arch D #
also, with the same extent, sct one foot
in A, and interseet it arch D lastly,
draw the line AD and CD), and the
square will he completed.

In like manner may a parallelogram be constructed, only at-
tending tos the ditference between the length and breadth.

PROBLEM VIIL. .

To describe a circle, which shall pass through any threc given
points, not in a straight line.
Let the three given points be ABC, =~ A

through which the circle is to pass. !

Join the points A B and BC with right . Xy
lines, and biseet these lines; the point
D, where the bisceting lines cross cach
other, will be the centre of *the circle
requircd.  Therefore, place one foot
of the dividers in D, extending the
other to either of the given points, and i
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the circle described by that radius will pass through all the
points.

Hence 1t will be easy to find the centre of any given circle ;
for, if any three powts are taken in the circumference of the
given circle, the centre=will be found as above. The same muy
also be observed when.only a part of the circumference is
given. ' ’ .

MENSURATION OF SOLIDS.
P DEFINITIONS."

1. Solids are figures ha¥ing length, breadth, and thickness.

2. A prism is a solid, whose ends are
any plane figures which are equal and
similar, and is sides are parallelograms.”

Note.— A prism is called a triangularprism,
when its ends are triangles; a square prism,
when its ends are squares ; @ pentagonal prism,
when its ends arc pentagons ; and so on. - *

3. A cube is a squarle prism,jl-laving
six.sides, which are all_squares. .
Y L

AL
oy

4. A parallelopiped is a solid, having
six rectangular sides, every opposite pdir
of wirch 1s equal and parallel.

5. A cylinde#$h-a round prism, having
circles for its ends.

‘6. A pyramid is a solid, standing on a
triangular, square, or polygonal basiz, and
its sides are triangles, whose vertices meet
in a point at the top, called ‘the vertex of
the pyramid.
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7. A cone is a solid figure, having a
circle for its base, and its top terminated
in a point or vertex.

8. A sphere is a solid, bounded by one
continued convex surface, every point of
which is cqually distant from a pgint
within, called the centre. The sphere
mity be concelved to be formed by the
revolution of a semicircle about its diam-
eter, which remains fixed.

A hemisphere is half a sphere.

9. The segment of a pyramid; sphere, or any other solid, isa
part eat off the top by a plane parallel to the base of that figure.

10. A frustum is the part that remains at the bottom after
the segment is cut off.

11. The sector of a sphere is composed of a scgment less
than a hemisphere, and of a cone having the same base with
the seginent, and its vertex in the centre of the sphere.

12. "The axis of a solid is a line driswn (rom the middle of
one end to the riddle of the opposite end ; as between the op-
posite ends of a prism® The axis of a spherc is the same as;
diameter, or a line passing through the centre, and terminatingg’
at the surface on both sides.

13. The height or altitude of a solid is a line drawn from
its vertex, or top, perpendicular to its base.

MENSURATION OF SUPERFICIES AND SOLIDS.

PROBLEM I. e
To find the area of a square or parallelograyn.
Ruve. — Multiply the length by the breadth, and the product is the

supcr:ﬁaal conlenls. * »
. What are the contents of a board 15 feet long and 2 feet
w 1de ? Ans 30 feet.

2. The State of Massachusetts is about 128 miles long and

18 miles wide. How many square miles does it contain ! >
Ans. 6144 miles.
27%



318 - GEOMETRY. [sECT. LXXV,

3. The largemf the Egyptian pyramids is square at its base,
and measures 693 feet on a side. How much ground docs it

cover? . Ans. 11 acres 4 poles.
4. What is the diﬂ,‘f;-ence between a floor 40 feet square, and
2 others, each 20 feet square ? - Ans, 800 fcet.

5. There is a squgge of 3600 yards area ; what is .the side
of a square, and the breadth of a walk along each side of the
square, and each end, which .may take up just one half of the
square ? " Ans i 42.42-- yards, side of the square.

4 : gﬂﬂ yards, breadth of the walk.

PROBLEM II.
To find the area of.a rhombus or rhormboid.
Rure.— Multaply the length of the base by the perpendicular height.

6. The base of a rhombus being 12 feét, and its height 8 feet,
required the area. - Ans. 96 feet.

PROBLEM UL
To find the area of a triangle.

the three sides together ; then take half of that sum, and out of it sub-
tract each side severally ; multiply the half of the sum and these remain-
ders together, and the square root of this product will be the arca of the
triangle. .
3. What are the contents of a triangle, whose perpendicular
height is 12 feet, and the base 18 fcet ? Ans. 108 feet.
8. There is a triangle, the longest side of which is 15.6 feet,
the shortest side 9.2 feet, and ‘thé other side 10.4 fect. What
are the contents ? . ¢ Ans. 46.139+ feet.

Rure. —' Multiply the base by half the ﬂlﬁwm height ; oryadd

f
PROBLEM 1V,

Having the diggster of a circle given, to find the circumference.
Rure. — Muggly the diemcter by 3.141592.

Nore. — The exact ratio of the diameter of a circle to its circumference
has never yet been ascertained. Nor can a square, or any other right-
lined figure, be found, that shall be exactly equal to a given circle. T'his
isthe famods problem, called the squaring the civcle, which has exercised
the abilities ofp the greatest mathematiciana for ages, and has been the oc-
casion of so many endless disputes. Van Ceulen, a Dutchman, was the
first who nscertained this ratio to any great ‘dégrep of cxactness, which
be extended to thirty-six plyces of decimals;* and it was cffected by

* This is suid to have been lhoﬂg’ht so curious a performance, that the
numbers were cut on his tombstone, in 8t, Peter’s church-yard, at Leyden.
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means of the continual bisection of an are of a eirc] This Jprocess was
exceedingly troublesome and laborious ; ; but since t o invention of Fluz-
tons and the Swmmation of Injinie Scries, there have been several meth-
ods found for doing the same thung with lesss labor and trouble, and far
more expediton  If; thercfore, the diameter of a eircle be | m(h the
circumference will ho 3. 14159265358474)323846R643:38.327 ¢ )(12P|H4|‘i7lb‘)3
GI3751058209749445923078164062362084956230348253421 1 706795214808
65132823066470938446460955051822317253594()8128480% inches nearly.

9. If the diameter of a circle is 141 feet, what is the circum-

ference ? Ans. 452.399248 fect.
10. If the dmmeter of the carth be 7964 1fliles, what is its
circumference ? An& 25019.638688-}- miles.
PROHLEH V.

Having the diameter of a circle given, to find the area.
Ruve. — Muliiply half the diameter by y half the circumference, and the

product is the area ; oty which is the same thing , mulwply the squurc of
the deanceter by 785398, and the product 1s the area.

Demonstration. — If we suppose a circle to be divided into
an iufinite number of triangles, by Lincs drawn from the centre
of the circle to the circumfcrence, we may find the contents of
cach triangle by multiplying its perpendicular height by half its
base, but its perpendicular height is half the dicuneter of the
circle, and half its base is half a cerfain portion of the circum-
ference ; and all the bases of all the irizngles united form the
whole circumference.

Again, if multiplying half the cireumference by half g di-e
ameter give the area of a circle, if is evident that ‘the area will
be obtained by multiplying one fourth the circumference by the-
whole duuncter; and, as the circumnference ¢f a circle, whose
diameter is 1, is 3.141592, therefore by multiplying 1 by one
fourth of 3.111592 we %h.l['l obtain the area of a cirelg whose

dimmeter is 1. Thus, 3.111592 =4 = 785398. Aund as cir- -

page 246), therefore, it we wish to obtain i arcu of a circle
whose dinmeter is 20 fect, we muke the (ol 'irg,{ stuteruent.

As 12 foot : 202 feet : : 785398 : 314.1592 fect, Ans.
And this process is equivalent to multiplying the® square of the
diamcter of the given cirsle by [785398. Q. E.1

11. If the diameter of a circle be 761 feet, what is the
area ? - Ans. 454840.475158 feet.

12. There is a circular island, three miles in diameter ; how
many acres does it contain ? Ans. 4523.89-f acics.

cles are to each other as the squares of 'ﬁr diameters (see
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PROBLEM VI.

Having the diameter of g circle given, to find the side of an
equal square.

Rure. — Multiply the diamcter by .886227, and the product is the
side of an equal square.
Demonstration. — We have scen in Problem V. that the arca
of a circle, whose diameter is 1, is 785398163397 ; if, therc-
%fore, we cxtract the square root of this number, we shull obtain
the side of a square of a circle whose diameter is 1. Thus,
/7185398163397 — .886227, And since, as we have before
«tated, the diameters of circles are to cach other as the sides
' of lhcu- similar inscribed figures, therefore, as 1, the diame-
ter of the given circle, is to the diameter of the roqulrcd circle,
so is .886227, the side of a square equal to the given circle, to
the side of a square cqual to the required circle.  If, therefore,
the diameter of a circle were 30 fect, and it was rc-quirul to
find the side of a square that would contain that quantity, we
" should make the following statement : —
As 1 foot : 20 fcet : : .886227 : 17.72454 fcct, Ans.

We sce, frop this process, that multiplying the diameter of
the required circle by .886227 gives the side of an equal square.
Q.E.D.

13. 1 have a round field, 50 rods in diameter; what is the
side of a square field, that shall contain the same arca ?

, Ans. 41.31135+4 rods.

PROBLEM VIIL

Having the diameter of a circle given, to find the sidc of a
square inscribed.

Rure.— Multiply the diameter by \707106,and the praduct is the side
of a syuar. inscribed. .

Demonstration. — Let ABC D represent A B
i squarc inscribed.dif a circle whose diam-
vter is 1. 1) B is thé*diameter of the circle,
and it is also the diagonal of.the squarc.
As DAB is a nnht-an"led triangle, the
squares of D A and A B arc equal ‘to the .
squarc of BD; but AD is cqual to AB, D 7 C
lhercfore the square of I A is equal to half
the square of BD. The square of BD-is 1, therefore the square
of DA is .h; and the square root of .5 is 4/.5,=.707106 = A D,
the side of the square, whose diameter is 1. Q. E.D. There-
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fore, to find the side of a square inscribed in any circle, we
say, as 1 is to the diameter of any required cirele, so is 707106
tu the side of a square inscribed 1 the required circle.

14. T have a piece of timber 30 inches in diameter; how
large a square stick can be hewn from it ?
Ans. 21.214 inches square.
15. Reqmred the sido of a square, that may be inscribed in
a circle 80 feet in dlameter. Ans. 56.56848-- feet.

“ o
PROBLEM VIII,

In a given circle to describe a hé(;gon and an equilateral
triangle, and to find the length of one of the sides of the in-
scribed triangle.

RuLe. — Multiply the diameter by 8660254 and the product is the
sude of an inscribed equalateral triangle.

Demonstration. —Let ABCDEF B :
be the given circle, and G the centre. .
From the point B in the circumfercnce A C

apply the rudius B G six times to the
circumference, and join BC, CD), DE,
FF, FA, and AB, and the ﬁgure «

ABCDE F, thus formed, is an cqui- I
lateral inscribcd hexagou. : . \ /

Join the alternate angles A E, E C,
and CA, and the fidhue A EC, thus E .
formed, is an Lqmlator'll m.m\rl( inscribed. It is equlateral
because the tiree sides subtend the equal arches of the circum-
ference.

A BCG is a rhombus, and the diagonal B Gis equal to either
side of the rhombus. If, therefore, the diamcter of the circle
ADis 1, the sentidiameter AG or BG .will be.5; and ‘B,
which is half of BG, will be .25; AHB.is a ]"llrht-dn(rkﬁd

triangle, and therefore AH is equal to the re root of the
difference of the squares of AB and BH™ Thus ATl =
VAB BIE = /B 950 = &/ 25 — 0625 ="A/ 1875,

= .4330127. Now it AIT be 4‘3&0127, A C, which is twice |
ATI, will be .8660254. But AC is the side of the®equilatesul
mdnglc inscribed ; and as we have before shown, puge 216,
that all similu ﬁoure‘! are in proportion 4o their hnmukwom
sides, it will the refore follow, that as the diamcter of the given
circle, whxch is 1, s to the side of its inscribed equilateral tnang,le
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8660254, so is the diameter of any other circle to the side of
its inscribed equilwieral triangle.

16. Required the side of an equilateral triangle, that may be
inscribed n a circle 80 feet in diameter.  Ans. 69.28-4 fect.

17. Required the side of an cquilateral triangle, that may be
inscribed in a circle 50 inches in diameter.  Ans. 43.3-+in.

18. There is a certain piece of round timber 30 inches in di-
ameter ; required the side of an cquiluteral triangular beam,
that may be hewn from it. Ans. 25. 98+ inches.

" PRORLEM IX.

Having the circwinferetice of a circle given, to ﬁnd the di-
ameter.

Rure. — Multiply the arcumfermce by 3183098 and the product is
the diameter.

. Rationale.— As we have scen in Problem IV., the ratio of
the circumference of a circle to its diameter is as 3.141592 to
1; and as the ratio of all circumferences of circles to their di-
ameters is the same, therefore, if the circumference of a circle
be 1, 1ts diameter may be found by the following proportion : —

o As 3.141592:1::1::.3183008.
Wherefore, if we multiply the circumference of any circle by

.3183098, the product is the diamcter. Q. E. D.

19. If the circumference of a circle be 25,000 miles, what
is its diameter ? Ans. 7957744 miles.

20. If the circumference of a round stick of tinber be 50
inches, what is its diamcter ? Ans. 15.91549-4 inclics.

PROBLEM¥X.

IMTaving the circumference of a clrcle given, to find the side
of an equal square.

RuLe. — Mulliply, the circumference by 282094, and the product is
the side of an e { square.

‘We have gcmomtrated in a previous problem, th‘lt, when the
diameterof a circle is 1, the side of an equal square is .886227 ;
. but when the cireumforence is 1, the side of an equal square
must be as much less than ﬂm number, as 1 is less than
3.141592 ; that is, it will be equal to the number of times
886227 will contain 3.141592; 886227 = 3.141592=.282094 ;
therefore, if we multiply the circumference of any circle by
282094, the product is the side of an equal square. Q. E. D.
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21. T have a circular ficld 360 rods in circumference ; what
must be the side of a square field, that shall contain the same
quantity ? “Ans. 101.55+ rods.

22, John Smith had a farm, which was 10,000 rods in cir-
ewaference, and which he sold at $7L7T5 per acre, und he
purchased another farm containing the sane quaatity of land
w the [orm of a square ; required the length of one of its sides.

Ans. 2820 94 rods.

PROBLEM XI. * d

DNaving the circumference of a circle given, to find the side
of an equilateral triangle inscribed.,

Reue. — Multiply the circumfercnce by 2756646, and the product is
the side of an equilateral triangle inscribed.

Rationale. — We have secn in Problem VI1I. that the ratio of
the d'umotcr of a circle to its inscribed triungle is as l to
K6EN2H1; but the ratio of the circumference ol a circle toits
du .nvl(,r 15 as 3.141592 to 1; therefore, the ratio of the cir-
cmmnference of a circle 1o its inseribed equilateral triangle is as
3141592 to 866025 | that is, 1t will be equal to the number
of times .8660251 will contain 3.141H92. Thus 8660254 =
3.141592 = 2756616. Thercfore, by multiplying the eircum-
ference of any circle by 2756616, we obtain the side of an
equilateral triangle inscribed. Q. E. 1.

23. Iow large an equlaieral trinngle may be inscribed in a
circle, whose circumterence is 5000 feet?  Ans.-1378.323ft.

24, Required the side of an cquiluteral triangular beam, that
may be hewn from a round plccc of timber 80 inches in cir-
cumference. Ans. 22.05 inches.

PROBLEM XII.

Having the circumference of a circle gwen, to find the sido
of an inseribed square., .

RuLe: — Multiply the circumference by 225079, dml the product is
the side of a squarc mscribed.

Rationale. — We have scen in Problem VIL that the ratio of
the diameter of a circle to its inscribed square is as 1 % .707106
we have also scen in Problem [V. tlnt the ratio of the circum-
ference of a circle to its diatheter is as 3.141592 to 1; there-
fore, the ratio of the circumference of a circle to its chnhed
square is as 3.141592 to .707106. That 1:, it will be oqu'xl to
the number of times .707106 will contain 3.141592. " Thus
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7707106 =~ 3.141592 = 225079 ; thercfore, if the circumfer-
ence of any circle be multiplied by .225079, the product is the
side of a square inscribed. Q. E. D.

25. 1 have a circular field, whose circumfercnce is 5000 rods ,
what is the side of a square field that may be made in it ?
O Ans. 1125.3954 rods.
. 26. How large a square stick may be hewn from a picce of
round timber 100 inches in circumference ?
. " Ans, 22.54 inches square.

Notr.— If we wish to find the circumference of a tree, which will
hew any given number of inches square, we divide the given side of the
square by 226079, and the quoyent is the circumierence required.

27. What must be the cirdumference of a tree that will make
a beam 10 inches square ? Ans. 44.424- inches.

28. What must be the ciroumference of a trec, that, when
hewn, it may be 18 inches square ?  Ans. 79.97- inches.

29, I have a garden which is 20 rods square; required the
circumference of a circle, in feet, that will-inclose this garden.
’ Ans. 1466.15-- fect.

. R d
- PROBLEM XIIl. . S

“

. To find the contents of a cube or parallelopipedon.

Ruve. — Multiply the Jength, height, and breadth continually to-
gether, and the product is the contents.

80. How many cubic feet are there in a ciibe, whose side is
18 inches ? Ans. 3% feet.
31. What are the contents of a parallelopipedon, whose
length is 6 feet, breadth 2} feetyand altitude 12 fect ?
. * Ans. 26} feet.
32. How many cubic feet in a block of marble, whese length
is 3¢feet 2 inches, breadth 2 fcet 8 inches, and depth 2 fcet 6
inches ? . Ans. 213§ fect.
¥ PROBLEM XIV.
. o find the solidity of a prism.
Rure. — Multiply the area of the base, or end, by the height.
«33. What are the contents of a triangular prism, whose
length is 12 feet, and each side of its:base 24 feet? -
C . Ans. 32.474 feet.
34. Required the solidity of a triangular prism, whose length
is 10feet, and the thiee sides of its triangular end, or base, are
5, 4, and 3 feet. . Ans. 60 foet.
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PROBLEM XV.
To find the solidity of a cone or pyramid.
RuLe. — Multsply the area of the base by § of s height.

35. What is the solidity of a cone, whose height is 124 feet,
and the diumeter of the base 2§ fect?  Ans. 20.454 feet.

36. What are the contents of a triangular pyramid, whose
height is 11 feet G inches, and the sides of its base 5, 6, and 7
fect ? ’ Ans. 71035} feet.

QUESTIONS TO EXERCISE THE ABOVE PROBLEMS.

37. 1 have a round garden, containing 75 square rods; how
large a squarce garden can be made in it?
Ans. 47.74644 square rods.
38. T have a circular garden containing 75 square rods;
whai must be the side of a square field that would contain it ?
Auns. 9.772+ rods.
# 39 There is a small circular ficld, 25 rods in g¢iameter;
what is the difference of the areas of the inseribed ang'circum-
scribed squarcs, and how much do they differ from the areas of
the field ?
Ans. 312.5 rdds, the difference of the squares; 134.12625+-
rods, the circumscribed square, more than the area; 178.373
rods, inscribed square,less than the area.

PROBLEM XVI.
To find the surface of a cone.
RuLe. — Multaply the carcumference of the base by half ils slant height.

40. What is the convex surface of a cone, whose side ds 20
feet, and the circumfercnce of its bas * 9 feet?  Ans. 90 feet.

PROBLEM XV' .
To find the solidity of the frustum of a come.

Rune. — Multiply the diameters of the two bases together, and to th .
product add § of the square of the difference of the diameters ; then nful .
tiply this sum by 785398, and the product will be the mean area between
the two bases ; lastly, multiply the mean area by the length of the frus-
tum, and the product well be the solid contents. ~ Or, find the area of the
two ends of the frustum, multiplythose two areas t:;lgether, and ertrac:
the square root of their product. 'To this voot edd the two areas, and

N R
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multiply their sum by one third of the altitude or length of the frustum,
and the product will be the sohdaty of the frustum of a cone, or pyramd.

Note.— These arc the exact rules for measurmg round timber, and
should be adopted. See page 330.

41. What are the contents of a stick of timber, whose length
is 40 feet, the diameter of the larger end 24 inches, and the
smaller end 12 inches ? Ans. 73} feet, nearly.

PROBLEM XVIIL
To find the solidity of a sphere or globe.
Rure. — Multiply the cube of the diamcter by .5236.

42. What is the solidity of a sphere, whose axis or diameter
is 12 inches ? Ans. 904.78+ inches.

43. Requircd the contents of the earth, supposing its eircum-
ference to be 25,000 miles.

. Ans. 263858149120.06886375 miles.

PROBLEM XIX.
1o find the convex surface of a sphere, or globe.
RuLe. — Multiply its diameter by its circumfcrence.

44. Required the convex surface of a globe, whose diameter
or axis is 24 inches. Auns. 1809.554 inches.
45. Required the surface of the earth, its diamecter being
79572 miles, and its circumference 25,000 miles.
Ans. 198943750 square miles.

PROBLEM XX.

To find how large a cube may be cut from any given sphere,
or be inscribed in it.

&
RuLe. — Syuare the diameter of the sphere, dwide that product by 3,
and extract the square root of the quotient for the answer.

Demonstration. — It is cvident, that, if a cube be inscribed in
a sphere, itg corners or angles will be in contact with the sur-
face of the sphere, and that a line passing from the lower cor-
ner of the cube to its opposite upper corner will be the diame-
tér of the“sphere ; and that the square of this oblique line is
equal to the sum of the squares of three sides of the inscribed
cube is evident, from the fact that the square of any two sides
of the cube (suppose two sides at the base) is equal to the
square of the diagonal across the base ; and that the square of
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this diagonal (which we have just proved to be equal to the
square of two sides at the base) and the square of the height
of the cube are cqual 1o the square of the diagonal hine, which
passes (rom the lower corner of the square to the opposite up-
per corner, which line is the diaumeter of the sphere. There-
fore, the square of the diameter of any sphere is equal to the
sum of the squares of any three sides of an inscribed cube ; or
1 of the square of the diameter of any sphere is equal to the
square of one of thesudes of an inscribed cube. | Q. E. D.

46. [Tow large a cube may be inscribed in a globe.12 inches
in diameter ? Ans. 6.9284in. in the side of the cube.
2% 1
li-); 2 = 48; 4,48 = 6.928+4} Answer.
47. How large a cube may be inscribed in a sphere 40 inch-
es in diameter ¢ *  Ans. 23.09+4 inches.
48. How many cubic inches are contained in a cube, that
may be inscribed in a sphere 20 inches in diameter ?
Ans. 1539.6-} inches.
e —

SEcTION LXXV.I.
GAUGING.

GavueinG is the art of finding the contents of any regular ves-
sel, in gallons, bushels, &c.

PROBLEM I.

To find the number of gallons, &c., in a square vessel?

RuLe. — Take the dimrnsions in inches; then multiply the length,
breadth, and hewght together ; duade the product by 282 for ale gallons,
231 for wine gallons, and 2150.42 for bushels.

*

1. How many wine gallons will a cubical box contain, that
is 10 feet long, 5 feet wide, and 4 feet high? » .
Ans. 1496.%gal.

2. How many ale gallons* will a trough contain, that is 12
feet long, 6 feet wide, and 2 feet high ? Ans. 8821 8gal.

3. Ilow many bushels of grain will a box contain, that is
15 feet long, 5 feet wide, and 7 feet high?  Ans. 421.8bu.
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PROBLEM 11.
To find the contents of a cask.

RuLe. — Take the dimensions of the cask in inches ; namecly, the di-
ameter of the bung and head, and the length of the cask. Note the dif-
ference between the lung diameter and the head diameter.

If the staves of the cask be much curved befween the bung and the head,
multiply the difference by .7 ; if not quite so much curved, by .65 ; 1f
they bulge yet less, by .6 ; and if they are almost straaght, by .55 ; add
the product to the head dranwcter ; *he sum will be a mean diamcter by
which the cask is reduced to a cylinder.

Syuare the mean diameter thus found, then multiply it by the length,,
divide the product by 359 for ale or beer gallons, and by 294 for wine
gallons. .

4. Required the contents in wine gallons of a cask, whose
bung diameter is 35 inches, head diameter 27 inches, and length
45 inches.

35—27 x.T= 56 32.€ x 32.6 X 45 =47824.20

27456 =326 47824.90

- 294

5. What are the contents of a cusk in ale gal'ans, whose
bung dianfeter is 40 inches, head diameter 30 inches, and length
50 inches ? Ans. 185.55-- ale gallons.

= 162.66 wine gallors.

PROBLEM III.

To find ‘the contents of a round vessel,*wider at one end than
the other.

Rure. — Multiply the greater diameter by the less; to this product
add § of the square of ther difference, then multiply by the hesght, and
divrde as in the last rule.

6. What are the contents in wine measure of a tub, 40
inches i1 diameter at the top, 30 inches at the bottom, and
whose height 1s 50 inches? Ans. 209.75 wine gallons.

Secrion LXXVIL
TONNAGE OF VESSELS.

CarprenNTER’S RuLe. — For single-decked vessels, multiply the
length, breadth at the main beam, and depth in the hold together, and
divide the product by 95, and the quotient is the tons
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Bt for a double-decked vessel, take half of the breadth of the main
beaw for the depth of the hold, and proceed as betore.

1. What is the tonuage of a single-decked vessel, whose length
15 65f1., breadth 20ft., and depth 10ft 2 Ans. 13618 tons.
2. What is the tonnage of a double-decked vossel, whose

length is 70 feet, and breadth 24 fect ? Ans. 21245 tons.

GovrrrameNT Ruie.— I the vessel be double-decked, take the
leazth thereof from the fore part of the man stem to the after part of
the stern-post above the upper dech | the breadth thereof at the broad-
est pnit above the mam wales, half of whieh breadih -hall be accounted
the depth of such vessel, and then deduet trom the length £ of the
breadihy s nuluply the remamder by, the breadth, and the produet by
the depth, and divide this last produet by 95, the quotient whereof
shall be deemed the true contents or tonnage of such ship or vessel ;
and if such ship or vessel he single-decked, take the length and breadth,
as above directed, deduet from the smid length £ of the breadth, and
take the depth from the ander side of the dech-plank to the ceiling in
the hold, and theu multply and divide as aforesaid, and the quotient
shais be deemed the tonnage.

= 3. What is the government tonnage of a single-degkedmwes-
sel, whose length 1o 70 {eet, breadth 30 feet, and depth in the
hold 9 feet ? Ans. 147413 tons.

4. What is the governme:* tonnage of a single-decked ves-
sel, whose length is 75 feet, breadth 22 feet, and depth in the
hold 12 feet? Ans. 17133} tons.

5. What is the govgrnment tonnage of a double-decked ves-
sel, which has the following dimensious . length 98 feet, breadin
3D feetr? Ans. 49637% tons.

6. Required the government tonnage of a double-decked ves-
sel, whose length is 180 feet, aud breadth 40 feet.

Ans. 131343 tons.

7. Required the government tonnage of a single-deckedsves-
scl, whose length is 78 fect, width 21 fect, and d~pth 9 feet.

. Ans. 13045 tons.

8. What is the government tonnage of a double-decked vessel,
whose length is 159fi., aud width 30ft.?  Ans. 6§74% tons.

9. What is the government tonnage of Noah’s ark, admitting
its length to have been 479 fcet, its breadth 80 feet, and its

depth 48 feet. . Ans. 174218 tons.®
10. What is the government tonnage of a vessel, whose length
is 200 feet, and breadth 35 feet ? Ans. 11543 tons.

11. The new ship Montezuma is 280 fect in length, and 40
feet in breadth. Required the government tonnage.
Ans. 21564§ tons.
28*
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Secrion LXXVIIL
MENSURATION OF LUMBER.

PROBLEM 1.
To find the contents of a board.

RuLe. — Muitiply the length of the board, taken in fect, by its breadth
taken in inches, divide this product by 12, and the quotient is the con-
tents in square feet. '

1. What are the contents of a board 24 feet long, and 8

inches wide ? Ans. 16 feet.
2. What are the contents of a board 30 feet long, and 16
inches wide ? Auns. 40 feet.

PROBLEM 11
To find the contents of joists.

RovLe.'— Multiply the depth and width together, taken in inches, and their
product by the length in feet; divide the last product by 12, and the quotient is
the contents n feet.

3. How many feet are therc in 3 joists, which are 15 feet

long, 5 inches wide, and 3 inches thick ? Ans. 56} feet.
4. How many fecet in 20 joists, 10 feet long, 6 inches wide,
and 2 inches thick ? ¢ Ans. 200 feet.

PROBLEM III.
To measure round timber.

We have inserted below the rule usually adopted by survey-
ors of lumber; but it is a very unjust rule, if it is intended to
give only 40 cubic feet of timber for a ton. For, if a stick of
round timber be 40 feet long, and its circumference be 48
inches, it is considered by surveyors to contain one ton, or 40
feet ; wheréas, it in reality contains, according to the following
correct process, 50,83, cubic feet. ",

OPERATION,
48 x .31831=15.27888 ; 15.27688 -+~ 2 = 7.63944 ; 7.63944
X 24 = 183.34656 ; 183.34656 x 40 = 7333.8624 ; 7333.8624
- 144 = 5048%;, that is, it contains as many cubic feet as a
stick 504%3; feet long and 1 foot square.

Roure. — Multiply the length of tha stick, taken in feet, by the square
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of § the girth, taken in inches ; dwide this product by 144, and the quo-
tient 1s the contents in cubic fect.

Norg. — The fnrth 1s usually taken n_l!out § of the distance from the
larger to the smaller end. R

5. How many cubic feet in a stick of timber, which is 30
feet long, and whose girth is 40 inches? Ans. 208 feet.

6. 1If a stick of umber is 50 fect long, and its girth is 56 inches,
what number of cubic feet does it contain 2 Ans. 6875 fect.

7. What are the’contents of a log 90 feet dong, and whose
circumference is 120 inches ? Ans, 562} fect.

Secrion LXXIX.
PHILOSOPHICAL PROBLEMS.*

PROBLEM I.

» To find the time in which pendulums of different_Jgngths
would vibrate ; that which vibrates seconds being 3972 inches.

The times of the vibrations of pendulums are & each other
as the square roots of their lengths; or their lengths are as th®
squares of their times of vibrations. o

RuLe. — As the squar. of onr second is to the syuare of the time in
seconds an which a pradublum would vibrate, so 1s 39.2 inches to the
length of the required pendulum,

EXAMPLES.

1. Required the length of a pendulum that vibrates once in
8 seconds.

12: 82:: 39.2in. : 2508.8in. = 209% fect, Ans. ,

2. Required the length of a pendulum that shall vibrate 4
times a second. . Ans. 25 inches.

3. Required the length of a pendulum that shall vibrate once
3 minute. Ans. 8920 yards.

4. How often will a pendulum vibrate whose length is 100
feet ? Ans. once in 5.534- seconds.

PROBLEM 1I.
To find the weight of any body, at any assignable distance
above the earth’s surface.

* For demonstrations of the following problems, the student 18 referred
to Enfield’s Philosophy, or to the Cambridge Mathematics.
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The gravity of any body above the earth’s surface decreases,
as the squares of its distance in semidiameters of the earth
from its centre increases.

RULE. — As the square of the distance from the earth’s centre is to
the square of the earth’s semidiameter, so is the weight of the body on
the earth’s surface to its weight at any assignable distance aborve the
surface of the earth, and vice versd.

5. If a body weigh 900, pounds at the earth’s surface, what
would it weigh £000 miles above its surface?  Ans. 4001bs.
6. Admitting the semidiameter of the earth to be 4000 miles.
what would be the weight of a body 20,000 miles above its sur-
face, that on its surface weighed 144 pounds? Ans. 4lbs.
7. How far must a body be raiscd to lose half its weight ?
Ans. 1656.85-4 mules.
8. If a man at the earth’s surfacc could carry 150 pounds,
how mych would that burden weigh at the earth, which he
. could sustain at_the distance of the moon, whose centre is
240,000 miles fr&n the earth’s centre ? Ans. 510,0001bs.
9. Ifa body at the surface of the earth weigh 900 pounds”>
but being carried to a certain height weighs only 400 pounds,
what is that height ? Ans. 2000 milcs.

'
PROBLEM 1I1.

By having the height of “a tide on the earth given, to find the
height of one at the moon.

RuLEe. — As the cube of the moon’s diameter, multiplicd by its density,
is to the cube of the earth’s diameter, multiplicd by its density, so 1s the
height of a tude on the earth to the height of onc at the moon.

10. The moon’s diameter is 2180 miles, and its density 494 ;
the carth’s diameter is 7964 miles, and its density 400. If,
then, by the attraction of the moon, a tide of 6 feet is raised at
the carth, what will be the height of a tide raiscd by the attrac-
tion of the earth at the moon ¢ Ans. 236.84 feet.

Notk. — The above question is on the suEposition that the moon has

sens und oceans cimilar to those on the earth, but astronomers at the pres-
ent time doubt their existence at this secondary planet.

PROBLEM 1IV.
To find the weight of a body at tht sun and planets, having
its weight given at the earth.

If the diameters of two globes be equal, and their densities
different, the weight of a body on their surfaces will be as their
densities.
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If their densities be equal, and their diameter$ differen, the
weight of a body will be as 3 of their circumference.

It their diameters and densities be both diflerent, the weight
of a body will be us £ of their sepidiameters, multiplied by
their densities. .

Therefore, having the weight of a body on the surface of the
carth given, to find its weight at the surface of the sun and the
several planets, we adopt the following

Reve. — As § of tht carth’s semidiameter, multipled by its density,
15 {0 § of the sun’s or planct’s semadiamcter, multiplied by ats density,
so 25 the werght of a body at the surfuce of the earth to the waght of a
body at the surface of the sun or planet.

11. If the weight of a man at the surface of the carth be 170
pounds, what will be his weight at the surface of the sun, and
the several plancts, whose densities, &c., are as in the following
table ?

l)cnsu_y._ Phameter. Semuphameter | § Senndiameter
Sun, 100 883216 | 411623 294415
" Jupiter, 945 | 89170 | 44585 | e29r33
Saturn, 67 79042 39521 26347
Earth, 400 7961 3982 |* 2654 o
Moon, 491 2180 1090 726

Ans. Weight at the sun 4714.6—}-11;:., at Jupiter 449.741bs.,
at Saturn 282.6-}-1bs,, at the moon 57.4-lbs.

PROBLEM V.

To find how far a heavy body will fall in a given time, near
the surface of the carth.

Heavy bodies near the surface of the carth fall 16 fect ip one
sccond of time ; and the velocitics they acquire in falling are
as the squares of the times ; therefpre, to find the distance any
body will fall in a given time, we adopt the following

RuLe. — As the square of 1 second is to the square gf the time in
seconds that the body 1s falling, so is 16 feet to the distance in fect that
the body wnll fall in the given time.

L ]
12. How far will a leaden bullet fall in 8 seconds ?
12:82:: 16f. : 1024ft. = Answer.

13. How far would a body fall in 1 minute ?
Ans. 10 miles 1600 yards.
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14. How far would a body fall in 1 hour ?
Ans. 39,272 miles 1280 yards.

15. How far would a body fall in 9 duys?
Ans. 1,832,308,363 miles 1120 yurds.

PROBLEM VI.

The velocity given, to find the space fallen through to ac-
quire that velocity.

’

RuLe. — Digde the velocity by 8, and the square of the quotient will
be the dustance fallen through to acquire that velocaty.

16. The velocity of a cannon-ball is 660 feet per second.
From what height must it fall to acquire that velocity ?
Ans. 6806} fect.
17. At what distance must a body have falien to accuire the
velocity of 1000 fect per second?  Ans. 2 miles 5065 feet.
PROBLEM VII.
The velocity given per second, to find the time.

ROuk. « - Dwide the velocity by 8, and a fourth part of the quotidia -
will be the time in seconds.

18. How long must a body be falling to acquire a velocity

of 200 feet per second ? Ans. 6} seconds.
19. How long must a body be falling to acquire a velocity of
320 fect per sccond ? Ans. 10 seconds.

PROBLEM VIII.

The space through which a body has fallen given, to find the
time it has been falling.

RuLk. — Divide the square root of the space in feet fallen through by
4, and the quotient will be the time in seconds in which it was falling.

20. How long would a body be falling through the space of
40,000 feet ? Ans. 50 seconds.

21. How long would a ball be falling from the top of a tow-
er, that wag 400 feet high, to the earth? Ans. 5 seconds.

PROBLEM IX.

' The weight of a body and the space fallen through given to
find the force with which it will strike.

Rutw. — Multiply the space fallen thiough, in fect, by 64, then mul-
tiply the syuare root of lhis product by the weight, and the product is
the momentum, or force with which it will strike.
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22. 1f the rammer for driving the piles of Warren Bridge
weighed 1000 pounds, and fell through a space of 16 feet, with
what foree did it strike the pile?

NI6 X 64 =32 32 X 1009 = 32,000lbs. Answer.
23. Bunker il Monument is 220 feet in height; what

would be the momentum of a stone, weighing 4 tons, fulling
from the top to the ground? Ans. 1, 063 184.6+ Ibs.

Secrion LXXX.
MECHANICAL POWERS.

THAT body which communicates motion to another is called
the power.
"The body which rcceives motion from another is called: the
weight.
e The mechanical powers are six, the Lever, the Wheel and
Axle, the Pulley, the Inclined Plane, the Screw, and the W Qlge.
TIIE LLVER. *
The lerer is a bar, movable
about a fixed point, called its A
fuderum or prop. It is in theory A
]

cousidered as an inflexible line,
without weight. It is of three
kinds ; the ﬂrst, when the prop
is between the weight and the power ; the second, when the
weight is between the prop and the power ; the third, when the
power is between the prop and the weight.

A power and weight acting upon the arms of a lever will
balance each other, when the dlstance of the point at which the
power is applied to the lever from the prop is to the distance
of the point at which the weight is applied as the weight is fo
the power.

"Therefore, to find what weight may be raised by a gwcn
power, we adopt the following

RuLg. — As the distance between the body to be raised, or balanced,
and the fulerum or prop, is to the distance between the prop and the
pont where the power is applied, so 13 the power o the werght wluch it
will balance.
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1. If a man weighing 170 pounds be resting upon a lever 10
feet long, what weight will he balance on the other end, the
prop being one foot from the weight ? Ans. 15301bs.

2. 1f a weight of 1530 pounds were to be raised by a lever
10 feet long, and the prop fixed one foot from the weight, what
power applicd to the other end of the lever would balance it ?

Ans. 1701bs.

3. If a weight of 1530 pounds be placed one foot frow the
prop, at what distance from the prop must a power of 170
pounds be applied to balance it ? Ans. 9 feet.

4. At what distance from a weight of 1530 pounds must a
prop be placed, so that a power of 170 pounds, applicd 9
feet from the prop, may balance it ? Ans. 1 foot,

5. Supposing the carth to contain 4,000,000,000,000,000,000,-
000 cubic feet, cach foot weighing 100 pounds, and that the
earth was suspended at one end of a lever, its centre being 6000
miles from the fulerum or prop, and that a man at the other
end of the lever was able to pull, or press with a force of 200
pounds ; what must be the distance between the man and the
fulcs=, that he might be able to more the earth? .

Ans. 12,000,000,000,000,000,000,000,000 miles.

6. Suppesing the man in the last question to be able to move

- kis end of the lever 100 fect per sceond, how long would it
take him to raise the earth one inch ?
Ans. 52,815,479,690y. 17d. 14h. 57m. 463sec.

THE WHEEL AND AXLE.

The wheel and azle is a wheel
turning round together with its
axle ; the power is applied to the
circumference of the wheel, and
the weight to that of the axle by
means of cords.

An equilibrium is produced in
the wheel and axle, when the
weight is to'the power as the di-
ameter of the wheel to the diam-
ctez of its axle.

To find, therefore, how large a
power must be applicd to the
wheel to raisc a given weight on
the axle, we adopt the following




$ECT. LXXX.} MECHANICAL POWERS. 337

RULE. — As the diameter of the wheel is to the diamcter of the azle,
s0 15 the weight to be ravsed by the arxle to the power that must be applied
1o the wheel. .

7. If the diameter of the axle be 6 inches, and the diameter
of the wheel 4 fect, what power mult be applicd to the whecl
to raise 960 pounds at the axle? Ans. 1201bs.

8. If the diameter of the axle be 6 inches, and the diamcier
of the wheel 4 feet, what power must be applied to the axle to
raise 120 pounds at the wheel 2 Ans. 9601bs.

9. If the diauneter of the axle be 6 inches, vhd 120 pounds
apphied to the wheel raise 960 pounds at the axle, what is the
d.ameter of the wheel ? Ans. 1 feet. «

10. If the diameter of the wheel be 4 feet, and 120 pounds
applied to the wheel raisc 960 pounds at the axle, what is the
duuneter of the axle? Ans. 6 mches.

THE PULLFY.

“The pulley is a small wheel, movable
about its axis by means of a cord, which
passes over it.

When the axis of a pulley is fixed,
the pulley only changes the direction of
the power; if movuble pulleys are
used, an cquilibrium  produced when
the power is to the weight as one to
the number of ropes applied to them.
If each movable pulley has its own
rope, cach pulley will be double the
power.

- To find the weight that may be faised by a given power.

RuLg. — Multiply the power by the number of cords thqt support the
weight, and the product is the werght.

11. What power must be applicd to a rope, that pgsses over
one movable pulley, to balancc a weight of 400 pounds ?
. Ans. 2001bs.
12. What weight will be balanced by a power of 10 pounds,
attached to a cord that passes over 3 movable pulleys ?
Ans. 601bs,
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13. What weight will be bulanced by a power of 144 pounds,
attached to a cord that passes over 2 movable pulleys ?
Auns. 57Gibs.
14. If a cord, that passes over two movable pulleys, be at-
tached to an axle 6 inches in diameter, whose wheel is 60 ches
in diamcter, what weight may be raised by the pulley, by ap
plying 144 pounds to the wheel ? Ans. 5760]bs.

+ THE INCLINED PLANE.

An inclined plane is a plane which makes an acute angle
with the horizon.

The motion of a body descending an inclined plane is uni
forinly accelerated.

The force with which a body descends an inclined plane,
by the force of attraction, is fo that with which it would descend
frecly, as the clevation of the plane to its length; or, as the
size of its angle of inclination to radius.

'Lo.find the power that will draw a weight up an inclincd
plane.
Rure —Multiply the weight by the perpendicular height of the plane,
"and diwvide this product by the length.

15. An inclined plar: is 50 feet in length, and 10 feet in
perpendicular height ; what power is sufficient 1o draw up a
weight of 1000 pounds ? Ans. 2001bs.

16. What weight, applicd 1o a cord passing over a single pul-
ley at the elevated part of an inclined plane, will be able to
sustiain a weight of 1728 pounds, provided the plane was 600
feet long, and its perpendicular beight 5 feet?  Ans. 1421bs.

17. A certain railroad, one mile in length, has a perpendic-
ular clevation of 50ft. ; what power is snfficient to draw vp this
clevation a train of cars weighing 20,000lbs. 7 Ans. 18913,

18. An inclined plane is 300 feet in length, and 30 feet in
perpendicular height ; what power is sufficient to draw up a
weight of 2900 pounds ? Ans. 2001bs.

19. An inclined plane is 1000 feet in length, and 100 feet in
perpendicelar height 5 what power is sufficient to draw up this
elevation a weight of 5000 pounds ? Ans. 5001bs.

20. What weight applicd to and passing over a single pulley,
at the clevated part of an inclined plane, will be able to sustain
a weight of 7000Ibs., provided the plane is 300 fect long and
its perpendicular height 30 feet > Ans. 7001bs.
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THE SCREW.

The screw is a cylinder, which has
cither a prominent part or a holloy
frne passing round it in a spiral form,
so inserted in one of the opposite
kind that it may be raised or de-
pressed at pleasure, with the weight
upon its upper, or saspended beneith
its lower swiface,

In the sercw the cquibibrium will
be produced, when the power is to
the weight as the distance between
the two contiguous threads, in a di-
rection parallel to the aais of the
screw, 1o the circumference of the circle described by the
power in one revolution. .

To find the’ power that should be applicd to raise a given

weight.
t-} Py .

Runk. — As the distance between the threads of the screw is to the cr-
cumfirence of the ewrde described by the power, sv is the power to the
waghl to be rased. )

Norti. — One third of the power is loat gn overcoming friction.

21, If the threads of a serew be 1 inch apart, and a power
of 100 pounds be applied 1o the end of a lever 107feet long,
what fores will e excried at the end of the serew ?

Ans. 75,398.20-}1bs.

22, 1f the threads of a screw be 4 an inch apart, what pow-
cr must be applied to the end of a lever 100 inches in length
to raise 100,000 pounds? Ans. 79, 0'7'71-} Ihs,

23. 1If the threads of a screw be 4 an inch apart, and % pow-
er of 79.5774+4 pounds be applied to the end of o lever 100
inches in length, what weight will’ be raised ?

Ans. 100.000ib~.

24. If a power of 79.5774+4 pounds be applied to the end
of a lever 100 inches long, and by this force a weight of
100,000 pounds be raised, wh'lt is the distance sherweery the
threads of the serew 3 Ans. Lo inele

25, If a power of 79.577 14 pounds he applied 10 1le end
of a lever, raising by this foree a weight of 106,000 por nds,
what must be the lentrth of the lever, if the threads of the
screw be 4 an inch apurt ? Ans. 100 inches.
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WEDGE.

The wedge is composed of two iuclined planes, whose bases
arc joined.

When the resisting forees and the power which acts on the
wedge are in cquilibrio, the weight will be to the power as the
height of the wedge to a line drawn from the middle of the
base 1o one side, and parallel to the direction in which the re-
sisting force acts on that side.

"o find the force of the wedge.

Ruve. — As half the breadth or thickness of the head of the wedge 2s
to one of als slanting sides, so is the power which acts against sts head
to the force produced at its side.

26. Suppose 100 pounds to be applicd to the head of a
wedge that is 2 inches broad, and whose slant is 20 inches
long, what force would be aflected on each side ?

Ans. 20001bs.

27. If the slant side of a wedge be 12 inches long, and its
head J}. mches broad, and a screw whose threads are § of am-
inch asunder be applied to the head of this dge, w1t . pow-
er of 200 pounds at the end of the lever, 16 feet long, what
rvould be the force exerted on the sides of the wedge ?

Aps. 9147184.341bs.

“

Secrion LXXXT.
SPECIFIC GRAVITY.»

To find the specific gravity of a body.

Ruere. — Wegh the body both in water and out of water, and
note the difference, whah will be the wegid lost in water; then, as the
werght lost in water 15 to the whole weight, so 15 the specific gravity of
water to the specific gravaty of the body.  But if the body whose speci fic
gravity s reqpflred s lighter than water, affix to it another body hrar s v
than water, so that the mass corrpounded of the two may sink togcther.
Wragh the dense hody and the compound mass separately, both 1n water
and out of 1t ; then find how much each loses 1n water by sublractng its
weght in water from ats waght w air, and subtract the less of these
remmndrrs [rom the greater ; then say, as the last remainder 1s to the

* The speeific gravity of a body 18 its weight compared with water;
the water heing considered 1000.
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weight of the body in air, so is the specific grawtu of water to the spe-
afic grarwy of the body.

Notr. — A cubic foot of water weighs 1000 ounces.

1. A stone weighed 10 pounds, bl..lt in water only 64 pounds.
Required the specific gravity. Ans. 26()‘}.6-}—
2. Suppose a picce of chn weigh 15 pounds in air, and that
a picee of copper, w hich wcurhq 18 pounds in air and 16
pounds in water, is affixed to it, and that the compound weighs
6 pounds in water.  Required the specific gravity of the elm.
Ans. 600.

Section LXXXIL
STRENGTH OF MATERIALS.

e Tur force with which a solid budy resists an cligrtgo sepa-
rate 1its pnu icles ot destroy their aggregation can only become
known hy expernncat. .

There are four dtTerest ways in which the strenath of a solid
body may he mveriel; first, by resisting @ lonztudinal tension ;
secondly by its resistng a {s, 0 tending to breuk the body by a
transyerse stacis lhlrc‘lv, nooresisting (nmpu'\smn, ar a foree
tending 1o erush the budy 3 and, ﬁm'thlv, m resisting a foree
mn(lmn 1o wreneh gt u\l:‘ulvr by torsion.  We shall, however,
only consider the stren-h of materials as aflected hv a trans-
verse strain.

Wlien a body suffers a transverse strain, the mechanical ac-
tion which takes place among the particles 1 of a complicated
naturc.  The resistance of a bewm to a transverse strain is in
a compound ratio of the strengthyof the indwidual fibres, the
area of the cross section, the distance of the centre of gravity
of the cross scction from the powts vound which the beam
turns in breaking.

The lollowm«r are the facts and principles on whlch mechan-
ics muke their calculations.

1. A stick of ok one ingh square and twelve inches long,
when both ends are supported in a horizontal position, will sus-
tain a weight of 600 pounds; and a bar of iron of the same
(unensions will sustain 2190 pounds.

2. The strength of similar bcams varies inversely as their

20+
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lengths;; that is, if a beam 10 feet long will support 1000 pounds,
a similar beam 20 feet long would support only 500 pounds.

8. The strength of beams of the same length and depth is
directly as their width; thdt is, if there be two beams, each 20
feet long and 6 inches deep, and one of them i« 6 inches wide
and the other but 3 inches, the former will support twice the
weight of the latter.

4. The strength of beams of the same length and width is as
the squares of their depths ; that is, if there be two beams, each
of which is 20 feet long and 4 inches wide, but one is 6 inches

.deep and the other ‘s 3 inches deep, their strength is as the

squares of these numbers. Thus, 6 X6 =236; 3 x3=9;
that is, the strength of the former is to the latter as 36 t0 9. It
will, therefore, sustain four times the weight of the latter.
Thus, 36 =-9=4. -

5. To compare the strength of two beams of the same length,
but of diflerent breadth and depth, we multiply their widths by
the squarcs of their depths, and their products show their com-
parative sirength. Thus, if we wish to ascertain how much
stronger is a joist that is 2 inches wide and 8 inches deep,
than one of+the same length that is 4 inches square, we mul-
%ply 2 by the square of 8, and 4 by the square of 4; thus, 2
X8Xx8=128; 4X4X4=064; 128 +-64=2. Thus,
we see that although the quantity of material in one joist is the
same as in the other, yet the former will sustain twice the

* weight of the latter. Hence ** deep joists” are much stronger

than square ones, which have the same arca of a transverse
section.

6. To compare the strength of two beams of diffcrent lengths,
widths, and depths, we multiply their widths by the squares of
their depths, and divide their products by their lengths, and their
quotients will show their comparative strength. Therefore, if
we wish to ascertain how much stronger is a beam that is 20
fcet long, 8 inches wide, and 10 inches deep, than one 10 feet
long, 6 inchgs wide, and 5 inches deep, we adopt the following
formulas : —

8X10X10 - 6X5X5_
20 10

The strength of the former, therefore, is to the latter as 40 to
15; that is, if the first beam would sustain a weight of 40cwt.,
the latter would sustain only 15cwt.

7. Having all the dimensions of one beam given, to find

40 15.
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another, part of whose dimensions are known, that will sustain
the same weight. We multiply the width of the given beam
by the square of its depth, and divide this product by the length,
and the result we call the reserved qBotient ; then, if we have the
Jength and breadth of the required bean given to find the depth,
we multiply the reserved quotient by the length of the required
beam, and divide the product by its width, and the quouent is
the square of the gdepth of the required beam. If the length
and depth of the required beam were given 4o find the width,
we multiply the reserved quotient by the length of the required
heam, and divide this product by the square of the depth of the
required beam, and the quoticnt 1s the breadth. But if the width
and depth of the required beam were given to find the length,
we multiply the width of the required beam by the square of
the depth, and divide this product by the reserved quotient, and
the result is the length of the required beam. .

8. A triangular hcam will sustain twice the weight with its
edge up that it will with its cdge down. Hence split-rails have
twice the strength with the narrow part upward, wpich they
have with the nurrow purt downward.

9. In making the above caleulations, we have net noticed the
weight of the beam itself, and in short distances it is of but litthe
consequence 5 but where a long beam is requured, its weight is
of importance in the calculation.

10. A beam supported at one end will sustain only,one fourth
part the weight which it would if supported at both ends. .

11. The tendency to produce fracture in a beam by the ap-
plication of a weight is grcatest in the centre, and decreases
towards the points of support ; and this ratio varies as the square
of half the length of the beam to the product of any two parts
where the weight may be applied. Hence the tendengy of a
weight to breuk a bar 8 feet long, when applied to the centre,
to that of the same weight, wher applied 3 feet from one end,
1sas4 X 4=161t0 3 x5='15.

L)
QUESTIONS TO BE PERFORMED BY THE PRECEDING RULES.

1. If a stick of oak 1 inch square and 12 inchds long, when
both ends are supported in a horizontal position, will sustain a
weight of 600 pounds, how many pounds would a similar stick
sustain, that was 36 inches long ? Ans. 200 pounds.

2. If a beam 4 inches square and 12 feet long would support
a weight of 1000 pounds, how many pounds would a similar
beam support, that was 3 feet long ? Ans. 4000 pounds.
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3. If a beam 20ft. long, 4in. wide, and 6in. deep, will sustain
a weight of 20001bs., how many pounds would a similar beam
susmm that was 3in. wide ? Ans. 15001bs.

4. If a boam 10 feet longy, 4 inches wide, and 3 inches deep,
will sustain a weight of 1000 pounds, how many pounds would
a similar beam support, that was 6 inches decep ?

Ans. 4000 pounds.

5. If a beam 10 feet long,  inches wide, und 4 inches deep,
will sustain a weight of 1000 pounds, how niuny pounds would
a beam, that is 10 fect long, 4 inches wide, and 6 inches deep,
sustain ? Ans. 4500 pounds.
‘6. If a beam 2 fect long, 2 inches wide, and 3 inches deep,
will sustain a weight of 4000 pounds, what will a beam, that is
4 feet long, 3 inches wide, and 6 inches deep, sustain ?

Ans. 12000 pounds.

7. If a beam that is 10 fect long, 4 inches wide, and 6 inches
deep, ‘will sustuin a weight of 4 tons, what weight will a beam
sustain, that is 20 feet long, 8 inches wide, and 10 inches deep ?

Aps. 11} tons. o

8. If a btam 6 inches square and 8 feet long will qupport a
weight of 2000 pounds, what weight will a bean 10 feet long
ard 10 inches square sustain ? Ans. 74074} pounds.

9. If a beam 15 feet long and 5 inches square w l“ sustain a
weight of 1200 pounds, réquired the length of a bean, that is
8 inches square, that will sustain a wught of 2000 puunds.

“Ans. 36198 fcct.

10. If a beam 8 fect long und 7 inches square will sustain
a weight of 3000 pounds, how many inches squarc must be the
beamn, that is 6 fect long, that will sustain 2000 pounds ?

Ans. 5.54 inches.

11. If a bar of iron 10 feet long, 2 inches wide, and 3 inches
deep will sustain 10 tons, what must be the depth of a bar, that
is 12 feet long and 3 inches wide, that will sustain 30 tons ?

Ans. 4.64-- inches.

12. If it require 1000 pounds %o break a certain beam, that
is 21 feet lond, when placed in its centre, required the weight
necessury to break it, when placed within 4 feet of one end of
the bram? - Ans. 1800 pounds.

13. 1f a beam 6 inches square and 10 feet long will sustain a
weight of 2000 pounds from its centre, what weight would a
beam of the same material sustain that is 10 inches square and
12 feet long, if the weight were suspended 2 feet from the
centre ? Ans, 8680.5-- Ibs.
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Secrion LXXXIII.
ASTRONOMICAL, PROBLEMS.

PROBLEM I.

To find the dominical letter for any year in the present cen-
tury, and also to find on what day of the week Januury will
begin. * .

Rute. — To the given year add us fourth part, rejecting the frac-
tons: dwvwde ths sum by 7 ; !/' nulluvrg remains, the donumcal letter o
A; but of there be a remainder, subtract o from 8, and the residue wtﬁ
show the dominical lettery rechoning 0= A, 2= B,3=C, 4= 1D,
h=FE,6=1,7=G. These lctters will also show on what dny of the
week Junuary begans.  For when A s the domancal letter, January
bezins on the Sabbath: when B is the domunial letter, January begims
on Saturday ; C begins ot on Friday ; D, on Thursday; E, on Wed-
nesday; F, on Tuesday; G, on Monday.

Nork. — 1t it be required to find the dominical letter for the last centu-

%y, proceed as above, only,f ticre be a remamder afteg dwision, sub-
taet 1t tfrom 7, and the remander shows the dommical letter, reckoning

1=A,2=01,3=C(C,4=D,6=FE, 0=F, 0=G.

1. Required the dominical lotter for 1835.
OPERATION,

»
4) 1835 8 — 4 == 4 = 1) = dominical letter.
AR . .
:iﬁ » As D is the dominical letter, January began,
7)2293 on Thursday, and the fourth day was the

327-4  Sabbath.
2. Required the dominical letter for 1836.

OPERATION,
4)1836 8 —6=2=DB and C = dominical lctters?
459
7)% In leap years there are two dominical letters.

3976 The last letter, C, i§ for January and Februury,

and B for the remainder of the year. AsCis

the dominical letter, January began on Friday, and the third
day was the Sabbath.

» 0
3. Required the dominical letter for 1841L.? Ans. C.
4. Required the dominidal lctter for 1899, Aus. A.
5. Required the dominical letters for 1896.  Ans. ) and E,
6. What is the dominical letter for 1786 ? Ans. A.

7. What is the dominical letter for 1837 ? Ans. A.
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PROBLEM 1II.

To find on what day of the weck any given day of the month
will happen.

RuLk. — Find by the last problem the dominual liter for the given
year, and on what day in January will be the first Sabbath ; and the
corresponding day in the succeeding months will be as follvws : — Wed-
nesday for February; Wednesday for March; Saturday for Apnil;
Monday for May; Thursday for June; Saturday for July; Tucsday
Sor August ; Friday for September i Sabbath for October ; Wednesday
Sor November ; Friday for December.  Having found the day of the
week for any day in'the month, any other day may be casily obtained, as

\may be seen an the follmeang example.

8. Let it be required to ascertain on what day of the week
was the 20th day of Scptember, 1838.

I'he dominical letter for 1838 is G ; thercfore, the 7th of
January was the Sabbath, and, by the above rule, the 7th of
February was Wednesday, the 7th of March was Wednesday,
the 7th of April was Saturday, the 7th of May was Monday, the
7th of Jyng was Thursday, the 7th of July was Saturday, the
7th of August was Tuesday, the Tth of September was Friday.
If the 7th was Friday, the 14th, the 21st, and the 28th were
Fridays. And if the 21st was Iriday, the 22d was Saturday,
the 23d was the Sabbath, the 24th was Monday, and the 25th,
the day required, was ‘Luesday. .

The following distich will assist the memory in finding the

+ eorresponding days of the month : — °
At Dover Dwells George Brown Esquire,
Good Chnistian Iriend, And David Friar.
It will be recollected, that the initial A is for the Sabbath, B
for Monday, C for Tucsday, ) for Wednesday, E for Thurs-
day, I for Friday, and G for Saturday.

Nore —\WWhen it is leap year, the days of the week, after February,

will be one day later than on oth-r years.

9. Required the day of the week for the 4th of July, 1836.

We find the dominical letters to be B and C, the 3d day of
January therefore was on the Sabbath, and by the above rule
the d day b July would have been on Saturday ; but as it was
leap vear, the 3d of July was dne day later; that is, it was
on the Sabbath ; and, if the 3d was the Sabbath, the 4th of July
was on Monday.

10. On what day of the week will be Dec. 8, 1849 ?
Ans, Saturday.
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11. On what day will happen July 4,1857 ? Ans. Saturday.
12. On what day will March begin in the year 1890 ?
Ans. Saturday.

138. On what day of the week was our lndependence de-
clared? * Ans. Thursday.

14. There will be a ¢ Transit of Venus,” December 8, 1874 ;
on what day of the week will it happen ? Ans. Tuesday.

15. On what day of the week were you born?

L]

—_—— .

Secrion LXXXIV.
MISCELILLANEOUS QUESTIONS.

1. What number must 73 be multiplied by, that the product

may he 67+ Ans, 29,

2 What number is that, which, being multiphed by hodf ite
self, the product shall be 442 Ans. 3.
, 8. What fraction is that, which, being divided by 113, the
quoticnt shall be 5°? Sne. 571

4. What part ot 73 is 9% 2 Ans. 3¢§ or 1%

]
5. Reduce _7_ to a simple fraction. Ans, $p. @
1924

6. Add 4 of aton to & of acwt. * Aus. 12cwt. 1qr. 84lb.
7. If the carth make one complete revolution in 23 hours
56 minutes 3 sccontls, in what time does it move onc degree ? o
Ans. 3m. 59" 20",

2 7
8. Multiply & of oLty sof £ of 8. Ans. 2403
[ 5

9. Divide 1277 of - of 100 by 4 of 7.
T s 13 Anx. 18131321
10. What number is that to which if § of § be added the
sum will be 17 Ans. 33
11. A certain gentleman, at the time of his marriage, agreed
to give his wife § of his estate, if, at the time of*his dcath, he
left only a daughter, and, if he left only a son, she should have
4 of his property; but, as 1‘ happened, he left @ son and a
daughter, by which the wijdow received in equity $2400 less
than if there had been only a danghter. What would have been
his wife’s dowry if he had left only a son ¢ Ans. $2100.
12. A gentleman being asked what o’clock it was, said that
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it was between 5 and 6 ; but, to be more particular, he said that
the minute hand had passed as fur beyond the 6 as the hour haud
wanted of being to the 6 ; that is, that the hour and minute hands
made equal acute angles with a line passing from the 12 thirough
the 6. Required the time of day. Ans. 32in. 18 %sec. past 5.
13. A, B, and C are to share $ 100,000 in the proportion of
4, 4, and £, respectively ; but C’s part being lost by his death,
it is required to divide the whole sum, properly, between the
other two.  Ans. A’s part is § 57,142¢, apd B’s & 42,~571.
14. A father devised 5 of his estate 10 one of his sons, and
vg of the residue to the other, and the remainder to his wife.
The difference of his sons’ legacies was found 1o be 2H7:£. 3s.
" 4d. What money did he leave for his widow ?
Ans. 635.L. 0s. 103 5d.
15. In the walls of Balbee, in Turkey, the ancient Heliop-
olis, there are three stones laid end to end, now in sight, that
mcasure 61 yards in length; one of which is 63 fect long, 12
feet thick, and 12 feet broud ; what is its weight, supposing its
specific gravity to be 3 times that of water 2 Ans. 759 tons.
16. A burden of 2001bs., suspended on a pole 4ft. in length,
the point of suspension being 6in. from the middle, is carried by
two men, theends of the pole resting on their shoulders ; how much
of this load is borne by cach man ?  Ans. 125lbs. and 751bs.
17. The new court-house in Boston has 8 pillars of granite,
each 25ft. 4in. in length, 4{t. Sin. in diameter at onc end, and
3ft. 5in. in diameter at the other end. ITow many cubic feet do
..they contain, and what is their weight. 2l'>wing a cubic foot to
weigh 3000 ounces?  Ans. 2455.03 cuhic feet, 205.4 tons.
18. A father, dying, left his son a legacy, $ of which he
spent in 8 months; # of the remainder last~d him 12 months
longer; after which he had only 410 left. What did his
father bequeathe him ? Ans. £956.663.
19. A butcher, wishing to buy some sheep, asked the owner
how much he must give him for 20; on hecaring his price, he
said it was too much ; the owner replied, that he should have
10, provided he would give him a cent for each diffcrent choice
of 10 in 20, Yo which he agreed. How much did he pay for
the 10 sheep, according to the bargain?  Ans. § 1847.56.
20. A mdichant sold goods toa certain amount, on a com.
mission of 4 per cent., and, having remitted the net proceeds
to the owner, he received } per cent. for prompt payment,
which amounted to $ 15.60. What was the amount of his com
mission ? Ans. $260.00.
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21. A, of Boston, remits to B, of New York, a bil! of ex-
change on London, the avails of which he wishes to be invested
in goods on his account. B having disposed of the Dbill at 73
per cent. advance, he received $ 9675.00, and having reserved
for himself } per cent. on the sale o} the bill, and 2 per cent.
for commission, what will remain for investment, and for how
much was the bill drawn ?

Ans. For investment, $9461.584%; the bill was £ 2025.

22. Bunker 1ill Mpnument is 30ft. squarc at its base, and 15ft.
square at its top ; its height is 220ft. From the bottom to the
top, through its centre, is a conical avenue 15ft. in diameter at
the bottom and about 11ft. at the wp. How many cubic feet
arc there in the monument ? Ans. 86,068.518-41.

23. A hired a house for one year for $ 300; at the end of 4
months he takes in M as a partner, and at the end of 8 months
he takes mn P. At the end of the year what rent must cach pay ?

Aus. A pays § 1834 ; M pays $83}; P pays $ 884,

214 A werchant receives on commission three kinds of flour;
from A he recewves 20 barrels, from P 25 barrels, and from C 40
bafrels. 1le finds that A’s flouris 10 per cent. betteg than B's,
and that B’ 1s 20 per cent. better than C’s. He sells the whole
at 8 6 per barrel.  What in justice should each man®receive ?

Ans. A reccives $ 1394815 B, $168333; C, $211)42. ¢

25. Bought 100 barrels of flour, at, 5 per harrel, and im-
mediately sold it on a credit of 6 momhs. The note which
I received for pay, T got discounted at the Suffolk Baak, and,
on examining my moncy, | found that 1 had gained 20 per cent.
on my purchase. Wh-t did I receive per barrel for the flour?

Ans. $6.181§98.

26. Purchased for a cloak 5} yards of broadcloth, that was
1% yards wide; to line this, 1 purchased flannel that was
yard wide, but on being wet it shrunk 1 nail in width, snd 1
yard in every 20 yards in length. Ilow many yards of flanncl
was it necessary to buy ? » Ans. 12188 yards.

27. How many bricks would it require to build the walls of
a house 40 feet long, 30 feet wide, and 20 feet igh, admitting
the walls to be a foot thick, and that each brick was 8 inches
long, 4 inches wide, and 2 inches thick ?  Ans. 73,449 bricks.

28. How many feet of boards would it require to covef a
house, that was 40 fect square, and whose hcight to the top of
the plate was 20 feet, the roof projecting 1 foot over the plate,
and coming to a point over the centre of the houses 15 feet above
the garret floor ? Ans. 5367.74- feet.

N 30
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29. Lent a friend $700, which he kept 20 months. Some
years afller 1 Lorrowed of him §300; how long should | keep
1t to balance the favor? Ans. 162 months.

30. John Lce gave ha)f of his estate to his wife, ¢ of the
remainder to his oldest son, and  of the residue to his oldest
daughter, and } of what then remained, which was & 1500, to
be equally distributed among his other children, who received
8 150 cach ; required the number of his children, and the value
of his estate, Ans. 12 children; estate, $ 10,000.

31. A and B set out to travel round a certain island, which
is 80 miles in circumference. A travels 5 miles a day, and B
7 miles a day. How far must B travel to overtake A ?

Ans. 280 miles.

32, 1f 24.4 cubie inches of lead weigh 16 pounds, required
the number of feet of lead pipe that can be made from 80
ponngds of lead, the diameter of the pipe to be 1 inch, and the

« thiekness of it } of an inch. Ans. 124.264 inches.

43. How long a tube can be made from a cylinder of lead 8
inches long and 2 inches in diameter, and through the centre
of whith s a hole £ of an inch in diameter ; the tube or pipe
to be § of an inch in diameter, and § of an inch in thickness ?

. Ans. 16.29+ inches.

34. Four inen, A, B, C, and D, bought a stack of hay, con-
taining 8 tons, for $100. A is to have 12 per cent. more of
the hay than B, and B is to have 10 per cent. more than C, and
C is to huve 8 per cent. more than 1. Kach man is to pay in
proportion to the quantity he reccives. The stack is 20 feet
high, und 12 feet wide at its base, it being an exact pyramid 5 and
it is agreed that A shall take his share first from the top of the
stack, B is to take his share the next, and then C and ). ITow
many feet of the perpendicular height of the stack shall cach
take and what sum shall cach pay ¢

Ans. A takes 132224t und pays $28.9312287; B takes
3. 144-f1, and pays $20.8:131997; C takes 2.0641t. and pays
$23.48L54#%;5 D takes LH81., and pays & 217435488,

35. Suppose the rails of a railroad to be 5 feet 4 inches
apart at the place of the wheels bearing, and on a curve line of
1200 feef radius for the outer rail.  Suppose the wheels of the
ear running on the ruils to be firnly fixed to the axle, and that
it is & fect from the outside of the flange of one wheel to the
outside of the flange of the opposite wheel ; that from the outer
side of one Wheel 1o the outer side of its opposite wheel is 5
feet 8 inches ; that the diameter of each wheel at the outside
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of the flange is 3 feet; the face of the wheels 1o be so hevelled
that at the outside of cach wheel the diameter of the wheel is
2 feet 11.5 inches, and that the axle will always be in a posis
tion squarc across the two rails. .In what part, between the
two wheels, must the centre of gravity of the load be placed, so
that the weight of the load shall bear equally on cach rail ?

OPERATION.

5ft. 4in. — 5ft. = 4in. ; and 4in. <+ 2 = 2in. = the place, be-
yond the flange, on the face of the wheel, wheresthe wheel bears
on the rail.  The perpendicular width of the face of the wheel
is 4 inches, and in that distance the wheel diminishes in diam-
cter 3. — 2ft. 11.5in. = .5in. Then, as 4in. : .5in. : : 2in. :®
25in.; and so the dimmneier of the wheel at the bearing is
3ft. — 25in. = 2. 11.76in.  As the radius of the curve of the
outer rail is to that of the inmer rail, so is the diameter of the
outer wheel at the place of bearing to that of the inner vheel 5
viz. as 1200f1. : 1200ft. — Hft. din. = 1194ft. 8in. :: 2ft. 11.75in.
: 2ft. 11.591in.  Then the differcnce of the diamcters of the
. . . - - -
two wheels at the places of bearing is 35.75in. -8- $5.501 =
158in.  Then, to see how much on the perpendieslar face of
the wheel this difference in dinmeter will vary the bearing ; as
3ft. —2ft. 11.5in. = .5bin. : din. : 1. 1580, 0 1.271in.  But this
difference must be applicd balf to cach wheel, viz. 1.271in. =
2=".635in., which brings the place of bearing .635In. nearer |

to the flimge on the outer wheel, and .635in. further from the
flange on the inner wheel.  And the middle point between the

two bearings will be .635in. from the centre of the axle towards
the inner curve; and in that place must the centre of gravity
of the whole loud bLe placed, to make the weight of the load

bear equally on cach rail; viz. .635in. from the middle of the
axle towards the inner rail, Answar.

36. The dimensions of a bushel mcasure arc 184 inches
wide, and 8 inches deep; what should be the dirgensions of a
similar mcasure that would contain 8 bushels?

Ans. 37in. wide, 1§in. deep.

37. What is the weight of a hollow sphenical iron shell Sin.
in diwmeter, the thickoness of the metal heing lin., and a cubic
mch of iron weighing 129 of a pound?  Ans. 13.2387hs.

83. Ata certain time between £ and 3 o’clock, the minute
bhand was between 3 and 4. Within an hour after, the hour
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hand and minute hand had exactly changed places with cach
other. What was the precise tine when the hands were in
the first position ? Ans. 2h. 16m. 56%%sec.

39. Required the contents of a cube, that will contain a globe
20 irches in diameter; also of a cube, that muy be inscribed in
said globe.

Ans. Larg>r cube 8000 cub. in. ; smaller, 1539 cub. in.

40. If in a pair of scales a body vugh 90 pounds in one
scale, and only 40 pounds in the other, required the true weight,
and the proportion of the lengths of the two anns of the balance-
beam on euch sidc of the point of suspension.

' Ans. the weight 60lbs., and the proportions 3 to 2.

41. In turning a one-horse chaise within a ring of a certn
diameter, it was obscrved that the outer wheel made two turns,
while the inner wheel made but one ; the wheels were cach 4
feet hjgh; and supposing them fixed at the distance of 5 feet
asunder on the axletree, what was the circumference of the
track described by the outer wheel ? Ans. 62.834 fect.

42. The ball on the top of St. Paul’s church is 6 fect in di-
ameter.+ What did the gilding of it cost, at 31d. per squate
inch? Auns. 237;b 10s. 1d.

43. There is a conical glass, 6 inches high, 5 inches wide at

‘the top, and which is 4 part filled with water. What must be
the diameter of a bn.ll, let fall into the water, that shall be im-
mersed by it ? Ans. 2.445-in.

44. A- certain lady, the mother of three daughters, had a
farm of 500 acres, in a circalar form, with her dwelling-house
in the centre. Being desirous of having her daughters settled
near her, she gave to them three equal parccls, as large as could
be made in three cqual circles, included within the periphery
of her farin, one to cach, with a dwelling-house in the centre
of each; that is, there were to be three equal circles, as large
as could be made within a circle that contained 500 acres.
How many acres did the ferm of each daughter contain, how
many acres did the mother retain, how far apart were the
dwelling-houises of the daughters, and how fur was the dwell-
ing-house of each daughter from that of the mother?

.-ns. Egch daughter’s farm contained 107 acres 2 roods
31 22+ rods. The mother retained 176 acres 3 roods 26.344-
rods. The distance from onc deughter’s house to the other
was 148.1198174 rods. The mother’s dwelling-house was
distant from her daughters’ 85.51+ rods.
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45. Required the cube of Ars. .

2-?
78¢

46. Required the cube root of == 20{2 Ans. 3.

667

47. Multiply the cube root of — 1031,

by the square of -i;

Ans. £53%.

Moop S8 32 21 L Ape g

21% 9‘ dl.-} 37 ’ )
49. Three carpenters, I. Smith, J. Carleton, and John Jones
agree with T Jenkins to build hiin a house and find the mate-
rials for & 1000, of which $600 were pwd in advance, and
the remainder when the work was fimshed.  Carleton and
Jones took & 50 cach of the first payment.  When the work
was completed, it appeared by Smith’s account, who rdegived
the money dnd paud the hills, for wlieh he was allowed a com-
pensation of 10, that he had paid = 645.95, exclusive ol the
Plyments to (:arl(mn and Jones, and that he h.uLlU)orwl 63
days.  Carleton worked 51 days, and he was allowed $ 20 for
the use of his shop, &e. Jours worked 60 days,%and his bill
for hoarding the men they luecd was %6895, Suuth, on se®
tling with Jenkins and allowing fam #2315 charged to Corle-
ton, and $ 17,18 charae (l to Joaes, reveives the lhlld.li( ¢ i cash,
and on exhibiting he, statement ut' the basiness to Cagleion and
Jones, he pays w each the ba'anes due. How mueh did they
make per day, and how was the last pavment disposcd of ?
Ans. They received $ 145 per day, aad Carleton received
820.50, Jones received #8827, and Smith received % 250.30.
50. A and B e maved 1o reap a Geld for 90 shillings ; and
m A could reap it 9 days, they promised to complete it in 5
days. They found, however, that the v wern obliged to call in
C,an inferior workinan, to assist lbc'm fur the last two diavs, in
cousequence of which B reccived s 9do fess than he other-
wise would have done.  Tn what time could B ang € cach reap

the field?  Ans. B could reap it in 15 days, and Cin 18 days.
51. Samuel Jenkins and James Betton, who have cach an
apprentice, engage to build a small house for %5 630. ° By
agreement between them, Jenkinss apprentice is 1o be allowed
%062} per day, and Betton’s %1.00. \When the work was
finished, it .1pp(nu(-d ihat Jenkins lind worked 120 days, and his
apprentice 100.  Dotion worked 36 «‘:lu and his apprentice

S0

48. Add
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135} days. While doing the work, they received each § 210
What is‘each man’s share of the remaining payment ?
Ans. Due to Jenkins $ 92 50 ; to Betton $ 117.50.
52. A merchant tailor hought 40 yards of broadcloth, 24
yards wide ; but on sponging it, it shrunk in length upon cvery
4 yards half a quarter, and in width, one nail and a half upon
every 1} yards. To line this cloth, he bought flannel 5 quar-
ters wide, which, being wet, shrunk the whole width on every
20 yards in length, and in width it shrunk half a nail.
Required the number of yards of flannel used in lining the
cloth. Ans. 71{5 yards.
« 53. What is the squarc of .12
54. If a stick of timber, 6 inches square and 10 fect long,
will support from its centre 1000 pounds, how many pounds
would a similar stick, that is 10 inches square and 20 feet long,
support, if the weight were suspended 4 feet from the centre
of the stick ?
55. A certain gentleman has an clegant lamp, to which are
appended 72 brilliants, each of which hud occupied a particulay
lace. Hisedaughter, one day, in preparing the lamp, dis-
placed the brilliants, and in replacing them, found that she had
put some of ‘them in the wrong situation, and was at a loss to
Know how to correct the mistake. At length she told her
father that, after dinner, she would begin and place the bril-
liants in all the situations they would “admit of, and then she
,Would be ‘sure of finding the correct way of adjusting them,
*and that she would not take her tea until she had effocted it.
Now, supposing she were to place them in all the various ways
they would admit, how long would she be obliged to wait for
her tea, provided she could make one change each minute ?
Ans. 6123445837688608686 15240703852746727407780917
8469732898382301496397838498722168927420416000000000
0000000 minutes.
. 56. 1 huve a garden in the form of an equilateral triangle
" whose sides are 200 fcet. At each corner stands a tower ; the
height of the dirst is 30 feet, the sccond 40, and the third 50.
At what distance from the base of each tower must a ladder
be pliced, that it may just reach the top of each ? and what is
the length of the ladder, the garden being a horizontal planc ?
Ans. The foot of the ladder from*the base of the first tower
118.8114 feet; second tower, 1158274 feet; third tower,
111.875+4 feet. Length of the ladder, 122.585-- feet.
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APPENDIX.
WEIGHTS AND MEASURES,

WITH AN HISTORICAL ACCOUNT OF STANDARDS.

IN commerce aud in science, all bodies are estimated by
number, weight, or measure.  When reckoned by number, they
are referred to a unit as a standard of comparison, and when
estimated by weight or measure, there is always a reference to
some certain fixed quantity, as a pound, a gallon, a mile, to
which the quantity measured or weighed bears a specified and
definite proportion.

Weights are used to ascertain the gravity of bodjes, and

measures to determine their magnitude, or the space whish
they occupy.
o Standards of weights or measures are certain quantities of
gravity or cxtension, which are fixed upon as those with which
all other quantities of objects reckoned by weight or measure
are to be compared ; and such standards have always been found
necessary, and have existed in every age and nation. It hdls,
however, becn only in a highly ciwilized state ol society that
they have been such as to secure an accurate and equitable
result in the transagtion of business; und few things are more
indicative of a cultivated age and people, than the exactnesd
with which science provides and adjusts the 5tandards of com-
parison, required by the sale and interchange of commodities.

In the early stages of society, the ordinary standards of weight
and measure were some simple objects or ideas, with which all
in the community were supposcd to be familiar. Thus, all
measures of length were sometimes reckoned by comparing
them with the human foot ; or, for the sake of greater definite-
ness, as all human feet were not of the same length, they were
referred to the king’s foot as a standard. In seme cases the
length of the arm was used, and in other instances the length
of a grain or corn of wheat or barley. In landy measuge, an
acre was what could be ploughed by a yoke of oxen in a day,
traces of which notion we*have in the Hebrew and Latin words
used to denote an acre, which properly signify a yoke or pair,
—that is, a yoke or pair of oxen. )

In early ages, also, weights as well as distances were meas-
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ured by grains of corn,* and hence, in England and some ‘other
European countries, the lowest denomination of weight is still a
grain. Originally, 32 of these grains were reckoned to a penny-
weight, but in later times the number was fixed at 24.

A scruple meant originally a small stone, which was regard-
ed as equal to 20 grains, and a dram (Greek drachma) was
literally what one could hold in his hand,— the word being de-
rived from a verb signifying tc grasp with the hand.

With standards thus variable and uncertain, it is evident that
no people could advance far in commerce, and as facilities for
commercial intercourse opened, they must adopt some more
satisfactory methods- of ascertaining the quantity and value .of
what they bought and sold. Some fixed and permanent stand-
ards of comparison were needed, to which all might refer, and
in which all should have confidence. Accordingly, kings and
legislators early gave attention to this subject, and cndeavoured,
not only*to provide such standards, but to preserve them from

teration. In Rome, the model weights and measures were
kept for safety in the temple of Jupitcr; and among the Jews
they were.nrescrved first in the Tabernacle, and afierwards in
the Temple, and their custody committed to the saccrdotal fam-
ily. In Enghnd, the standard yard, to which, as we shall see,
alb the legal mcasures and cven weights of the kingdom are ul-
timately referred, has for ages been kept with the greatest cure
bythe government. ‘This yard,t as history informs us, was in-
troduced or.revived as a standard of measure by Llenry L, who
lived at the beginning of the 12th century, and who ordered
that the ulna or ancient ell, answering to the modern yard,
should be of the ®xact length of his own arm, and all other
measures founded upon it. This is the historical origin of the
present English standard of measure, and it is said to have been
preserved to the present time without any sensible variatior.

. In 1742, the Royal Society caused a yard to be made from

a very careful comparison of the standard ells or yards of the
reigns of Henry VII. and Elizabeth, which had been kept at
the Exchequer, Jn 1758, a committee of the House of Com-
mons recommended that & rod which had been made by their
order from that of the Royal Society, and marked ¢ Standard
Yard, 1758,” should be declared the legal standard of all meas-
ures of length. This rod consisted of a solid brass bar a little

* Corn in the English sense, meaning wheat, barley, &c., and not our
Indian corn or maize. .

t The word yard meant originally a rod or shoot, and cannot be sup-
pored to have had any very definita length.
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more than an inch square, and 39.06 inches long. At about
an inch and a half from each end, there was inserted a gold pin
or stud, and in these pins, at the distance of 86 inches from
each other, are two points, which age intended to designate the
exact length of the yard. The subject was further considered
by another committee, and a second rod made by the same
man, and as an exact copy of the above, which is known as the
s Standard Yard of 1760,” and which was declared by Parlia-
ment in the * Act of Uniformity,” in 1824, which took* effect
January 1, 1826, to be the legal standard of measure for Great
Britain. As the distance between the two fixed points will
vary with the tempcrature of the rod, the Act provides that w
shall be at the temperature of 62° Fahrenheit.

This standard yard, which was to be denominated the * Im-
perial Yard,” was intended to afford a fixed standard of meas-
ure, which could only be lost with the destruction or mytilation
of the standard rod. But this, it was foreseen, might easily
occur, as in fact it did happen in 1834, at the burning of the
two Houses of Parliament, when the imperial model shared the
fate of the other valuable relics which were consem®d in that
ancient pile ; and to provide against such an accident, it was
declared that the imperial or standard yard, as compared wig
a pendulum vibrating seconds in the latitude of London, shou
bear the proportion of 36 to 39.1398 inches. To procure fur-
ther accuracy, this pendulum was to move in a vacuum, at the
level of the sea, agd at the temperature of 62° Pahrenheit.
And thus was fixed an absolute and invariable standard of linear
measure, by which, according to the Act above named, all
measures of cxtension are determined, whether the same be
lineal, superficial, or solid. A third part of this standard yard
is a legal foot, a twelfth part of the foot a legal inch, 54 such
yardssa pole, 220 a furlong, and 1760 a mile. A legdl rood
of land contains 1210 square yards, and an acre 4840 square
yards, or 160 square poles. .

By the same Act, all measures of capacity are determined
by the imperial gallon, which contains 277.274 eubic inches.
Two such gallons make a peck, one fourth of a gallon a quart,
&c. As this standard® gallon is deterrpined by apbic inghes,
we see that it is ultimately referred to the standard yard as
the basis on which it is foonded. The Act provides, however,
that it may also be determined by weight, in which case the
measure to contain a gallon must be of a capacity to hold 10
pounds, avoirdupois weight, of distilled water, weighed in air,
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at the temperature of 62° Fahrenhcit, the barometer being
at 30 inches. ‘

For a standard of weights, the law of England makes the
pound Troy* to contain 5760 grains, — one cubic inch of dis-
tilled water weighed as above, weighing 252.458 such grains,
— and the pound Avoirdupois to contain 7000 such grains.

The Act of Parliament which brought the standards of Eng-
lish weights and measures to their present state of comparative
perfection was passed in 1835. This Act prohibits the usc of
the well-known Winchester bushel, and also of heaped measure.
The subject of weights and measures is still under consideration
&y scientific men in England, and further improvements have
been proposed, and will probably be introduced. It has cven
been suggested by commissioners appointed by government, that
the system of coinage be changed, and one having decimal pro-
portiong adopted.

« The system of weights and measures established by law in
the United States is essentially .he same as the English; but
there is not, even at this day, that uniformity of practice in this
country, v-hi~h the interests of extensive trade require. At the
+ ‘orgerfization of the Federal Goverriment, authority was given
to Congress fo zegulate this important matter, but no laws have
yet been enacted by that body to secure a uniform system
through all the States. By:an order of Congress, in June, 1836,
d"set of standard weights and measures was prepared for the
use of eack custom-house, and for each State, and these consti-
%ute the legal standards of the nation, so far as any national
stundard can be said to exist. The standards thus provided
were similar to those used in England prior to the Act of 1824,
and they lack that accuracy and scientific churacter which are
exceedingly desirable in a country so extensive and so commer-
cial a® the United States. Many of the States of the Hnion
have attempted to reduce their weights and mecasures to a uni-
form system, and not a little legislation has been directed to this
end; but generally with very little effect. And until Congress
shall take up theematter in good earnest,and with the aid of sci-
»uatific men, but little can be done to secure a result so important.

* The origiil of the wols Troy and Avoirdupois has been variously
given, but the most prolable explanation is this: that the latter is de-
rived from amnirs (averia), the ancient nfme for goods or chattels, and

oids (weight.) The word Troy has probably no reference to a town in
g‘ranca, as was formerly supposed, hut, as applied to weight, originated in
the monkish name of Troy Novant, which was given to London, and
founded on an ancient legend; so that Troy weig‘iﬂ is properly London

«

weight.



APPENDIX.] WEIGHTS AND MEASURES, 359

To France belongs the credit of having establisned a system .
of weights and measures more simple and uniform than that
possessed by any other nation. This system, which was insti
tuted in 1795, is based upon the length of a quadrant of a me
ridian, or the distance from the equalor to the poles of the earth
This distance being ascertained with the greatest care and ex-
actness, a ten-millionth part of it was assumed as the métre or
unit of length, and this is the standard for all lineal measures.
The métre was fognd to correspond very nearly with the old
French yard, being equal to 3.07844 French feet, or 8.281
English feet, and by accidental similarity is very nearly equal
to the length of the pendulum vibrating seconds. -

The unit of the French weiGRT is the gramme, which is
equal in weight to a cubic centimétre, that is, the 100ih part of
a metre of pure water, at the temperature of melting ice, which
is equal to 15.434 Iinglish Troy grains.

One object which was kept in view in the formatiofl of the
French metrical system was, that all quantities might be ex-
wessed by whole numbers and decimals, without the necessity
of separating them into classes of units distinct {ipng the local
values which the numeral figures have in the ordinary aritpete
ical notation ; and this was accomplished by forrgii#g the clusses
of units of weight and measure according to the decimal scade.
Thus, the métre being the original ugit, the next superior unit is
the decamétre, which is equal to 10 méwres ; the next above ¥
is the hectométre, cgual to 100 métres, &c., as will pe secn in
the table of French weights and measures.  This rise of succese
sive units in a decuple progression is gencrally expressed by
Greek prefixes, as above, deca (Ureek deka), meaning ten, and
hecto (Greek hekaton), one hundred, while to express the classes
of units inferior to the métre, Latin pref xcs arc adopted, as déci-
métrA, the 10th part of a métre, centimétre, the 100th part, &c.,
decem and centum being the Latin words for ten and a hundred.

Besides the metrical system, ;’hich is thus accurate and con-
venient, there is in France what is called the Systéme Usuel,
or common system, which was established ingl§12 for the pur-
poses of retail trade, on account of the aversion of the common
people to the innovation of the metrical system. This latter sys-
tem “ tolerates the names of the old n¥easurcs neccssary”in the
inferior departments of trade, while, by a slight alteration, the
value of these measures is so fixed as to have certain definite
proportions to the metrical system.” Its divisions are not deci-
mal, but chiefly binary, from the convenience of the latter scale
in small business transactions. ¢ -
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The following tables express the French meusures of length, and also
* the French weights, according to both the metacal and connnon systems.

DECIMAL SYSTEM.

French, LONG MEASURES. Enelish.
Millimétre e . = 0.03937 inches.
Centimétre . <. . o= 03w71L o
Décimetre . .. . . = 303710«
Métre . . . . . .= 3037100 «
Decamétre . . . . . = 3280016 feet.
Hectométre . . . . .= BoNIGT ¢
Kilométre . , . . . . "= 1093.633)0 yards
Mynamdtre . ot . <= 10036 48000 «¢

or 6 miles 1 furlong 25 poles.
. WEIGHTS.
‘Milligramme 0.0154 grains.

Centigramme == 01543 ¢

Décigramme = 1434 «

Gramme = 164340

Décagramme =154 3402 ¢  or 5.64 drams. Avoirdupois.
Hectoggunme = 3.2134vz. Troy, or 3.6270z. Avoirdupois.
Kilogramme = 2lb 8oz.3dwt.2gr.Troy, or 2lb. 30z. 4 425dr. Avoirdupois.
Myriagramme = 26.7951b. Troy, or 22.04851b. Avoirdupois.

Quinul = lewt 3qr. 251{.. nearly.

Millier,or Bay = 9 tons 16cwt. 3qr. 12?;.

., SYSTEME USUEL.
Measures Usuelles LINEAR MEASURES. Knglishi Mcasrure.
R * 0 Métres. Feet Inches. Parts.
do Usuelle . ., . 2. = 6 6 9
ied, or Foot . . . 0334 =1 1 15
Inch . . . . 0.0274- == 0 1 1125
“Aune . . . . 1R = 11 3
Half . 4 . . 006 = 1 11 7.5
Quarter . . . . 03 = 0 11 975
Eighth . . . . 0.15 = 0 153 10.875
Sixteenth . . . . 00 = 0 2 11.0635
One third of an Aune *. . 04 = 1 3 0
Sixth , . . . .02 = 0 7 v
Twelfth . . . . 01 = 0 3 11.25
WEIGHTS.
N Troy Weight. Avoirdupors
Grammes, 1b. oz. dwt. pr. b oz dr
Kilogramme _ , 1000 = % 8 3 « 2 3 45
Livre Usuelle 500 =1 4 1 13 1 1 1025 .
Half D0 = 8 0 1856 8 13.125
Quarter . 126 ¢ = 4 0 925 4 65
Eighth 62% —= 2 0 4.5 2 326
Once 313 = 1.0 225 1 1.7
Half 156 = 10 1125 8 €70
Quarter 78 = H 05 45
Gros 39 = 2 1225 .25

THE END.
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