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Entersd ding 1o act of Congress, In tha year 1634, by Fredarek Emsrson,
I tha Clerk's Office of the District Coun of the Dimgict of Massachuses

RECOMMENDATIONS,

Campniver, Oct, 31, 1824

To the Publishers of Emerson’s Arithmetic,——Genilemen —1 have exam.

1ed the Tbird Part of Mr. Emerson’s Arithmetic, with grent pleasure. Tha

perspicuitg of ita arrangemend, and the clearneas and brevity of its g‘lpl.lnn-

tions, combined with its hapgy adaptation 10 the purposes of practical busi-

ness are its great recommendations. I hope it will soon be introduced into

all our schools, and take place of the ill-digested Treatises, to which our
instructers have bitherto been compelled to resort.

Respectiully, BENJAMIN PEIRCE,
[Professor af Muthematics and Nat. Fhilo. Harvard Univaraity.]

. . Bosrow, Nov, 10, 1834,
To the Publishers of Emersen’s Arithmetic.—I have carefully examined
the Third Part of the North American Arithmetic, by Mr. Emerson ; and
am so well satisfied that i1 is 1he best treatise upon the aubject, with which
I am acquainted, that I have determined to introduce it s 8 texi-book inte
my school. Very respectfully, &ec., yours, E. BAILEY,
[Principal of the Young Ladiest High School, Baston,]

From the Boston Public Schoolmasiers.
. . Bosrox, Nov, 16, 1834,
We have coosidered it cur duty to reader ourselves acquainted with the
more prominent sysiems of Arithinetic, published for the use of schools, and
1o fix on some work which appears to unite the grentest advantages, and re-
Tt the same tothe School (?nmmittee of Boston, for adoption in the Public
hools.  After ihe mosl careful examination, we have, without agy hesi-
wney, come to the conclusion, that Emerson’s INorth American Arithmetic
[First, Second, and Third Parts] is the work best suited to the wants of all
classes of scholacs, and most convenient for the purposes of instruction.
gccﬁgorcfsingly, we have petitioned for the adoption of this work in the Public

P. Macxinrosn, Jz. Levi CoNanT.
James Resixeos. J. Fainsawu.
Ortis PiErce. ) Joux P. Latuzor,
Arzr Wukeren. Azrver Founzs.

Orders of the Boston Sehoel Committes.
At 8 Meeting of the School Commiittee, Nov. 15,1834

Ordered, That Emerson’s North American ﬁrithmetic. Becond nnd
Third Parls, be substituted in the Writing Schoo]f, for Colburn’s First Les-
sons and Sequel.*

Ordered, 'That the Arithmetics now in use be permitted to their present
owners ; hut that whenever a scholat shall have occasion 10 purchase a new
one, Lhe North American Arithmetic shall he required.

Attast, 8. F. M'CLEARY, Secrciary.

#* The Fizar Pany was already adopied, by » previous ordar,
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PREFACE.

Taz work now ﬁj:resented, is the last of a series of books,

title of Tuz NornTe AMERICAN AniTH-
meric, and severally denominaled Part First, Part Second,
and Part Third.

Part Finrst isa small book, designed for the use of child-
ren between five and eight years ol age, and suited to the
tonvenience of class-teaching in primary schoola.

Pint Seconp consista of a course of oral and written ex-
ercises nnited, embracing sufficient theory and practice of
arithmetic for all the purposes of common business.

Pirt THirp comprises a brief view of the elementary
principles of arithmetic, and a full development of its higher
opetations, Although it is especially prepared to succeed
the use of Part Second, it may be conveniently taken up by
scholars, whose acquirements in arithmelic are considerably
lese than the exercises in Part S8econd are calculated to af-
ford. While preparing this book, I have kept in prominent
view, two classes of scholars; viz.—those wﬁo are to prose-
cute a full eourse of mathematical studies, and those who
are to embark in commerce. In attempting {o place arith-
metic, as a science, before the scholar tn that light, which
ghall prepare him for the proper requirements of college, I
nave found it convenient to draw a large portion of the ex-
amnples-for illustration end practice, from mercantile trans-
actions; and thus pure and mercentile arithmetic are united.
No attention has been spared, to render the mercantile
information here presented, correct znd adequate, Being
convinced, that many of the atatementa relative to commerce,
which appear in books of arithmetic, have been transmiited
down from ancient publications, and are now erronecus, 1
have drawn new data from the counting-room, the insurance
office, the custom-house, and the laws of the present times.
The article oo Foreign Exchange is comparatively exten-

ﬁ be found o justify the confidence of
merchants, Ite statements correspond to these of'the British
* Universal Cambist,” conformably with our value of foreign
coina, as fixed by Act of Congress, in 1834,
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. Although a knowledge of arithmetic may, in general, be
well eppreciated as a valuable acquisition, yet the efiect
produced on intellectual character, by the exercises neces-
sary for acquiring that knowledge, is not always duly con-
sidered, In these exercises, the mental eflfort required in
discovering the true relations of the data, tendsto strengthen
the power of comprehension, and leads to a habit of inveati-
gating; the certainty of the processes, and the indisputable
correctness of the results, give clearness and activity of
thought; and, in the systematic arrangement necessary to
be observed in performing solutions, the mind is disciplined
to order, and accustomed to that connected view of things,
so indispensable to the formation of a sound judgment,
These advantages, however, d?end on the mannper in
which the science is taught; and they are gained, or lost,
in proportion a8 the teaching is rational, or superficial.

rithmetic, more than aoy other branch of learning, han
puffered from the influence of circumstances. Being the
vade-mecum of the shop-keeper, it heas too often been
viewed aa the peculiar a.ccomﬁ ishment of the accountamt,
and neglected by the classical student., The popular su
position, that a compendioua treatise can be more easily
mastered than a copious one, hes led to the use of texi-
baoks, which are deficien{, both m elucidation and exer-
cises. But these evils seem now to he dissipating.-—The
elements of arithmetic have hecome & subject of primary
instruction; and teachers of higher schools, who have ndopt-
ed an elevated course of study, are no longer gatiafied with
books of indifferent character.

It has been my belief, that a treatise on arithmetic might
be so0 constructed, that the learner should find no means of
proceeding in the exercises, without mustering the subject
in his own mind, aa he advances; and, that he should still be
enabled Lo proceed through the entire course, without requir-
ing any instruction from hia tutor. Induced by this belief]
I commenced preparing The North American Arithmetie
about five years since; and the only apology I shall offer,
for not earlier presenting ite aeveral Parts to the public, is
the unwillingness that they should pass from my hands,
while I could aea opportunity for their improvement,

Boston, October 1834, F. EMERSON.

A KEY w this work (for tsachers caly} s published separately.



ARITHMETIC.

ARrricLE I

DEFINITIONS OF QUANTITY, NUMBERS, AND
ARITHMETIC,

QUANTITY is that property of any Lhing which may
be increased or diminished—it is magnilude or multi-
tude. It is magnitude when presented In a mass or con-
unuity ; as, a quantity of water, a quantity of cloth. It
ts multitude when presented in the assemblage of several
things ; as, a quantity of pens, a quantity of hats. The
idea of quantity is not, however, confined to visible ob-
jects ; it has reference to every thing that is susceptibl
of heing miore or less. '

NUMBERS are the expressions of quantity. Their
names are, One, Two, Three, Four, Five, Six, Seven,
Eight, Ninc, Ten, &c. In quantities of multitude, One
expresses a Uwmir; that is, an entire, single thing; as
one pen, one hat. Then each succeeding number ex-
presses one unit more than the next preceding. In
quantities of magnitude, a certain known quantity is first
gssumed as a measure, and considered the unit; as one
gallon, one yard. Then each cucceeding number ex-
presses a quantity equal to as many times the unit, as the
number indicates. Hence, Lhe value of any numher de-
pends upon the value of uts unity.

When the unit is applied to any particular thing, it is
called a concrete unit; and n]tfnbcrs consisting of concrete
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units are called ¢oncrete numbers: for example, one dollar,
two dollars. But when no particular thing is indicated
by the unit, it is an abstract unit; and hence arise abstract
numbers: for example, one and one make two.

Without the use of numhers, we cannot know precise-
Iy how much any quantity is, nor meke any exact com-
parison of quantities. And it is by comparison only, that
we value all quantities; since an object, viewed by itself,
cannot be considered either great or small, much of lit-
tle; it can be so only in its relation to some other object,
that is smaller or greater.

ARITHMETIC treats of numbers: it demonstrates
their various properties and relations; and hence it is
called the Science of numbers. It also teaches the
methods of computing by numbers; and hence it is call-
ed the Art of numbering.

H

NOTATION AND NUMERATION,

NoratroN is the writing of numbers in numerical char
acters, and NumeRaT10N is the reading of them.

The method of denoting numbers first practised, was
undoubtedly that of representing each unit by a scparate
mark. Various abbreviations of this method succeeded;
such as the use of a single character to represent five,
anothet to represent fen, &c.; but no method was found
perfeetly convenient, until the Arabic FIGURES or DIGITS,
and DECIMAL system now in use, were adopted. These
figures are, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9; denoting respec-
tively, nothing, one unit, two uniis, three uniss, &ec.

To denote numbers higher than 9, recourse is had to »
law that assigns superior values to figures, according to the
order in which they are placed. viz. JAny figure placed
to the left of another figure, expresses len limes the quantity
that it would express of it occupied the place of the latter.
Hence arise a succession of higher orders of units.

As an illustration of the above law, observe the dif-
ferent quantities which are expressed by the figure 1.
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When standing alone, or to the right of other figures, 1
represents 1 unit of the first degree or order; whben stand-
ing in the second place towards the left, thus, 10, it
represents 1 ten, which is 1 unit of the second degree;
when standing in the third place, thus, 100, it represents
1 bundred, which is 1 unit of the third degree; and so on.
T'he zero or cipher {0) expresses nothing of itself, being
employed only to occupy a place.

The units of the second degree, that is, the tens, are
denoted and named in succession, 10 ten, 20 twenty, 30
thirty, 40 forty, 50 fifty, 60 sixty, 70 seventy, 80 eighlz,
90 ninety. he units of the third degree, that is, the
hundreds, are denoted and named, 100 one- hundred, 200
two hundred, 300 three hundred, and so on to 900 nine
hundred. The numbers between 10 and 20 are denoted
and named, 11 eleven, 12 twelve, L3 thirteen, 14 four-
leen, 15 fifteen, 16 sixteen, 17 seventeen, 15 eighteen,
19 pnineteen. Numbers between all other tens are de-
unted in like manner, but their names are compounded of
the names of their respective units; thus, 21 (wenty-one,
22 twenty-two, 23 twenty-ihree, &c.; 31 thirty-one, 32
thirty-two, &c. &c. his nomenclature, atthough not
very imperfect, might be rendered more consistent, by
suhslitulinE regular compound names for those now ap-
plicd to the numbers between 10 and 20. This alter-
ation would give the names, 11 ten-one, 12 ten-two, 13
ten-three, &c.

As the first three places of figures are appropriated to
simple units, tens, and hundreds, so every succeeding three
places are appropriated to the units, tens, apd hundreds
of succeeding higher denominations. For illustration, sen
the following table.

Duodecillion
Undecillions
Quintillione
Quadnllions

] Thousanda

Trillions.
J Quits

Decillions
Nonillions
Octilliona
Septillions
Bextillions
Billicna

J Millione

TN TN T ST TN T T N T Ty
1460725206 194007 185039000164 396 205013005741

By continuing to adopt a new nane for cvery ihree
degrees of units, the above table may be extended indel-
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initely. Formerly,the denominations higher than thousanda
were eachmade to embrace six degrees of units; taking in,
thousands, tens of thousands, and hundreds of thousands.
The mode of applying o name to every three degrees,
however, is now universal on the continent of Europe,
and is becoming so in England and America.

The learner may denote in figures, the following nurn-
bers, which are written in words.

Ezample 1. Four hundred seventy-eight million, two
hundred forty-one thousand, and one bundred.

2. Seven million, six hundred ninety-two thousend,
and eighty-nine, '

3. Nineteen million, twenty thousend, and five.

4. Eight hundred billion. :

5. One billion, six bundred forty-four thousand, five
hundred and thirteea.

6. One trillion, five hundred thirty-four billion, three
million, eighteen thousand, and four.

7. 'T'wo hundred bilhon, sixteen thousand and one.

8. Eleven bhillion, one million, and sixty.

9. Five uillion, eight billion, four million, nine thou-
sand, and seven. .

10. One hundred tmllion, twenty billion, three hun-
dred million, two thousand, and four.

11. Thirty-one trillion, five hundred, and sixty.

12. Six quadrillion, two hundred and fourteen trillion.

13. Two hundred forty-nine quadrillion, seventy-five
thousand, and twenty-two.

14. Forty-six quintillinn, one quadrillion, nineteen bil-
lion, seven hundred and eight.

15. Nine hundred sextllion, three hundred twenty-
five wrillion, two thousand, and fourteen.

INDICATIVE CHARACTERS OR BIGNS.

The sign-+ (plus) between numbers, indicates that
the% are to be added togelher; thus, 3+ 2 is 5.
ho sign — (minus) indicates, that the number placed
after it, is to be subtracted from the number placed be-
fore it; thus, 5—2 is 3.
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. T'be sign X (info) indicates that one number is to be
muddplied into another; thus, 4 X 2 is 12.

The sign <+ (by) indicates that the nuinher on the left
head is to be divided by the number on the right hand;
thue, 12+ 3 i 4.

Thae siga == {sgual to) indicateg that the number before
it, is equal to the numler after it; for example, 4+ 2==6.

I11.
ADDITION.

AnpiTion is the operation by which two or more num-
bers are united in one number, called their sum. It is the
first and mast imple operation ia arithmetic, effecting the
first and maost simple combination of quantities.

The primary mode of (oeming munbers, by joining one
wnit t0 smother, and, this sum to another, and so on, ex-
bibits the prisciple of eddition. When numbers, which
are 40 be added, consist of units of several degrees, such
es tens, hundreds, &c., it is found convenient to add
wgether the anits of each degree by themselves; and
sinoe ten wmits of eny degree make one unit of the next
higher degree, the-number of tens in the sum of each
degree of wnits is carried to the next higher degree, and
atded thereto,

RULE FOR ADDITION. Write the numbers, units un-
der wails, tens under tens, §c.  Add each column sep-
aralely, beginning with the column of uaits. When the
rum of any column 1¢ not more than 9, vrite it under
the columm: when the sum (o more than 9, write only the
wnity’ figure under the column, and carry the fens fo the
nezt column.  Finally, write down the whole sum of the
ieft hand eolumn.

1. What is the sum of 3704 90264 147040060?
2. What is the sum of 4000+ 5704991544273+
9073 4-4000+-61998 1 752}
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3. What is the sum of 2435021 17628 1 027 | 64
+ 5823+ 7424796 + 5009 + 325 47426 1 31186 -
997+ 6954 2748 ?

4. What is the sum of two thousand and seven, fortr
four million five bundred and sixty-one, one bundred mik
lion, six billion twenty-eight thousand and eleven ?

L

1V.

SUBTRACTION.

.SusTRacTION is the operation by which one number
is teken from enother.

The number from which another is to be taken iy
called the minuend, and the number to be 1aken is called
the subirahend.  Tbe number resulting from the oper-
ation shows the remainder of the rmnuend, after the
subtrahend bas been taken ont; it also shows the differ-
ence between tbe minuend and subtrehend, or the excem
of the former above the latter. Tbe subtrahend and re-
mainder may be considered the two parts into which the
minuend is separated by the oFeration; and in this view,
subtraction is the opposite of addition, in as much as
addition unites several quantities in one sum, and subtrac-
lon separates a quantity into two parts.

Subiraction is performed by taking the units of eacb
degree in the subtrahend, from those of corresponding
degree in the minuend, end severally dencting the re-
mainders. When the units of sny degree in the subtra-
hend exceed those of the same degree in the minuend,
we mentally join one unit of the next higher degree to
the deficient place in the minuend, and consider the
units of the higher degree to be one less than they are
denoted: this process is the reverse of carrying in
addition. One other method may he adopted in this
case; viz. Increase both the minuend and subtrashend,
by mentally adding #en to the deficient place in the
former, and, one to the next higher degree of units in
the latter. This method is jusufied by the sell-evident
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truth, that, if two unequal quantities be equally increased,
their difference 15 not thereby altered.

RULE FOR SUBTRACTION. Write the smaller number
under the greater, placing uniis under units, &c.  Be-
gin with the units, and subtract each figure in the lower
number from the figure over it. When a figure in the
upper number s smaller than the figure under it, consid-
er the upper figure to be 10 more than it is, and the next
upper figure on the left hand, to be 1 less than it is.

PROOF. Jdd together the remainder and the smaller
number: their sum will be equal to the greater number.
if the work be right,

1. What is the differeuce between 70240 and 69418?

2. How much is the excess of the number 482724
above the number 1947507

3. Suppose 479021 to be a minuend, and 38456
the subtrahend:; how much is the remainder?

4. 905106392 — 904623724 =?

5. Subtract fifty-one thousand fram one hundred bil-
lion, eighteen thousand, five hundred and one.

Y.
MULTIPLICATION.

MvyurTipLIcaTION is the operation by which a number
is produced, equal to as many times one given oumber,
. es there are units in another given number. It is an
abridged method of finding the sum of several equel
guantities, by repeating one of those quantities.

The nutnber to be multiplied or repeated is called the
multiplicand; it may be viewed as one of several equal
quantities, whose sum is to be produced by the operation.
The number 1o multiply by 1s called the mulliplier;
it indicates how many such quantities as the multiplicand
are to be united, or, how many times the nultiplicand is
to be repeated. 'The pumber resulting from the oy.eration
is called the product.
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The muliiplicand and multiplier, considered as con-
curring to form the product, are called fectors of the
product. Either factor may be used as ‘the multiplier
of the other; umt is, the multiplicend and multiElier mAy
change places, end the product will be still the same.
For example, 4 X 3—=12. 3X4=12.

When & product arises from more then two factors,
the numbers may be denoted thus, 6 X 3 X 5=90; but,
in forming the product, a distinct operztion is necessary to
hring in each [actor, after the first two, The numbers,
6, 3, 5, would, therefore, be multiplied into each other
thug, 6 X 3=18; 18 X 5=90.

Factors may be arranged in any succession whatever,
since the mere order in which they are brought into the
operation cannot affect their final product. For exam-
ple, 5 X3 X4=60. 4 X3Xb=60. 3X5X4=060.

The producis of small numbers may be committed to
memory; but when the product of factors consisting of
several figures is required, it is necessary to multiply
each fizure in the multiplicand by each figure in the
multiplier, and denote the several products in such order
that they shall represent their respective values. When
siniple units are employed as the mulsiFlier, the product
of each figure in the multiplicand is of the same degree
as the figure multiplied; that is, units multiplying vnits
give units, units multipiying tens give tens, units multi-
plying bundreds give hundreds, &ec. When tens are
employed as the multiplier, the product of eack figure
in the multiplicand is one degree ligher tlan the figure
multiplied; that is, tens multiplying units give tens, tens
multiplying tens givc hundreds, tens multiplying hundreds
give thousands, &c. When hLundreds are employed as
the multiplier, the product of each figure in the multi-
plicand is two degrees higher than the figure multiplied;
and so on.

RULE FOR MULTIPLICATION. }Frite the mulliplier
under the multiplicand, placing units under units, &c.

When there 1s bul one figure in the multiplier, begin
with the units, multiply each figure in the multiplicand
separately, and place each product under the figure in
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the multiplicand from which it arose; observing to carry
the tens Lo the left as in addition.

Wher there iz more than one figure in the multiplier,
multiply by each figure separately, and write its prodect
in a separate line, placing the right hand figure of each
line under the figure by whick you maultiply; and fnally,
add logether the several products. The sum will be
the whole product.

Abbreviations of the above rule may frequemily be
adopted, as follows. '

When there are ciphers standing between other fig-
ures, in the multiplier, they may be disregarded.

When ciphers stand on the right of either factor, or
both, they may be disregarded till the multiplication is
performed, and then annexed to the product.

When either fector is 10, 100, 1000, &c., merely
place the ciphers in this faclor on the right hand of the
other factor, and it becomes the product.

When the multiplier is a number that can be produc-
ed by mulliplying fwo smaller numbers fogether, mulii-
ply the multiplicand first by one of the smaller numbers,
and the product thence arising by the other.

1. Suppose 479265 to be a multiplicand, and 9236
the multiplier; how much is the produet ?

2. Suppose 26537 to be one factor, and 873643
another; how much is their produet ?

3. Suppose the numbers 725, 38046 and 91, to be
factors; how much is the product ?

4. What is the product of 62392 4003 ?

5. What is the product of 248000 X 9400 ¢

6 What 15 the product of 24 X 300X13 X10002?

7. Muliiply one hundred five million, by one thousand.

For the purposc of determining whether any error has
happened in Lﬁe process of multiplication, the following
method of trial, which depends on the peculiar property
of the number 9, and which is called casting out the
nines, may be practised.
Add together the figures of the product, horizontally,
2
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rejocting or droppini the number 9 as often as the sum
amounts ta that number, and proceeding with the excess,
and firally denote the last excess. Perform the same
operation upon each of thefactors ; then multiply together
the excesses - of the factors, and cast out the nines from
their product. If the excess of this smaller product be
equal to the excess of the larger product first found, the
work may be supposed to be right. It is, bowever, to
be observed, that, although this test furnishes satisfactory
evidence of the correciness of an operation, it is not an
infallible proof; for, if a product cﬂa.uce to contain ap
error of just 9 units of any degree, the excess of it
borizontal sum is not thereby altered.

In order to perceive why the excess above nines found
in the horizontal sum of a product, must he equal to the
excess found in the product of the excesses of the fac-
tors, observe that, hy the law of notation, e figure is
increased nine times its value hy its removal one place
to the left; and hence, however far a Ggure is removed
from the place of units, when its nioes are excluded, its
remainder can be only jtsel. Therefore, any number,
and the horizontal sum of its figures, must have equal
remainders when their nines are excloded. Tlis bein
understood, observe that, since factors composed OF
entire nines will give a product consisting of entire nines,
1t follows, that any excess above nines in a product,
must arise from an excess above nines in the factors.
Therefore, the product of the excesses of the factors,
must contain the same excess that is contained in the
product of the whole factors.

VL
DIVISION.

Diviston is the operation by which we find bow many
times one number is contained in another. Itis the con-
verse of multiplication; the product and one factor being
given, and the other factor resulting from the operation.
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The number which corresponds to the product in
multiplication, is the number to be divided, and is called
the dividend. The given factor is the number to divide
by, and is called the divisor. The factor to be found,
that is, the pumber whicb shows how many times the
dividend contains the divisor, is called the quotient.

As muliiplication has been shown to proceed from
addition, so division may be shown to proceed from
subtraction. H we repeatedly subtract the divisor from
the dividend till the latter is exhausted, the number of
subrractions performed will answer to the number of
units in the quotent. For example, if the dividend be
24, and the divisor 6, the quotient may be found by sub-
traction thus, 24—6=—i8, 1B—6=12, 12—6=4,
6 —6=0. Here 6 iz subtracted four times from 24,
and there is nothing remains; therefore,4 is the number
of times that § is contained in 24. Ir division,this oper~
ation is denoted thus, 24 --6=4; or thus, 3*=4.

Division not only investigates the number of times the
dividend contains the divisor, but it also serves to divida
the dividend into as many equal parts as the divisor con-
Lains units} the quotient being one of these parts. This
effect of the operation may be understood by consider-
ing, that, since the divisor and quotient are factors of the
dividend, they must each indicate how many of the other
the dividend contains.

It may be observed,.that ell the preceding operations
begin at the place of simple units; division, however,
must begin at the highest degree of units; for, the number
of fimes that the divisor is contained in the higher units
of the dividend must be taken out first, in order that any
remainder, or excess above an exact number of times,
may be carried down to the lower degrees of units, and
divided therewith.

When the divisor is not contamed an exact pumber
of times in the dividend, there will be a remainder at the
end of the operation. This remainder, being a part of
the dividend, is to be divided; but its quotient will be
smaller then a unit, since e quantity in the dividend just
equal to the divisor, gives only a unit in the quotient.
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Quentities swaaller than a unit, that is, parts of g unit, are
colled Fracrions. Such quantities are commonly ex-
pressed by two oumbers, placed one zbove the other
with a Loe between them, thus . The lower number,
called the demominator, shows how many equal parts the
unit is divided into; and the upper number, called the
numerator, shows how many of the equal pans are em-
braced in the fracion. When the unit is divided into
two equal paris, the parts are calied halves; when divided
into tbree equal parts, Lhe parts are called thirds; when
divided into four equal parts, the parts are called fourths;
and so on; the number of the denominator giving the
pame. For example, if the unit be divided into five equal
E.ins,one of the parts is denoted thus, ¥, and called one-

ith; two of he parts, thus, §, and called two-fifihs; and
sa on. In this method, the unit may be divided into any
number of equal parts, and any number of such parts may
be denoted.

Wiih this elementary view of fractiouns, it may be per-
ceived, that when there i3 a remainder of 1 unit, it is to
be divided into a3 many equal parts as there are units in
he divisor, and one of these parts is to be annexed to
the quotient. This is performed by merely writing the 1
as & oumerator, and the divisor as the denominator, on
the right of the quotient. If the remainder be 2 unmits,
there will be 2 such parts of a unit as the divisor indicates
10 be annexed to the quotient, and, therefore, the nume-
rator will be 2. If the remainder be 3 units, tje numera-
tor will be 3; and soon. Hence, whatever the remainder
may be, it becomes, in the quotient, the numerator of a
fraction, the divisor being the denominator,

BULE FOR DIVISION. HWhen the divisor does not ez-
ceed 9, draw o line under the dividend, find how many
times the divisor is contained in the left hand figure, or
lwo, left hand figures of the dividend, and write the figure
expressing the number of times underneath: if there be a
vemainder guer, conceive if to be prefized io the next fig-
sre of the dividend, and divide the next figure as before.
Thus procead through the dividend.

When the divisor 1 mors than 9, find how many hmes
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it is contained in the fewest figures that will contain i,
on the left of the dividend, write the figure expressing
the number of times to the right of the dividend, for the
first quotient figure ; multiply the divisor by this figure,
and subtract the product from the figures o?lhe dividend
congidered, Place the nest figure of the dividend on the
right of the remainder, and divide this number as before.
Thus proceed through the dividend. If there be a final
remainder, place it as a numerator, and the divisor as a
denominalor, on the right of the quotient,

rrooF. Multiply the whole numbers of the divisor und
quotient together, and lo the product add the numerator
of any fractipn in the quotient: the sum will be equal to
the dividend, if the vork be right.

. Abbreviations of the above rule may frequently bo
adopted, as follows:

W hen there are ciphers on the right hand of a divisor,
cut them off, and omit them in the operation; also cut off
and omit the same number of figures from the right hand
of the dividend. Finally, place the figures cut off from
the dividend, on the right of the remainder,

W hen the divisor is 10, 100, 1000, &c., cut off as
many figures from the right hand of the dividend os
there are ciphers in the divisor; the other figures E’ the
dinidend wiil be the quotient, and the figures cut off will
be the remainder.

When factara;'f the divisor are known, divide the
dividend by one of these factors, and the quotient thence
arising by the other: the last guotient will be the irue
one. To find the true remainder, multiply the last re-
mainder by the first divisor, and fo the product add the
first remainder.

i. Divide 4062900311 by 9, and prove the operation.

2. How many times is 502 contained in 742607101

3. Suppose 52076348 to be a dividend, and 8649 the
divisor; what is the quotient?

4. If 26537009595 be divided into 27856 equal parts,
what will be one of those parts? .

5 Divilz 16500209842 by 86000 ebbreviating.

2.
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6. Divide 8065743924 by 10000 ; by abbreviation.
7. Divide 290516 by 63; using factors of the divisor
8. 142375800392 + 5274 = what number?

VII.
PROPERTIES OF NUMBERS.

Before proceeding to examine the properties of nume-
bers, a few arithmetical terms, which we shall here
collect and define, should be perfectly understood. As
an exercise in this article, the learner may give, upon his
slate, an example of each term defined, and each prop-
erty described.

A uniT, or UNITY, is any thing considered individual-
ly, without regard to the parts of which it is composed.

An INTEGER is either a unit or an assemblage of units;
and & FRACTION is any part or parts of a unit.

One number is said to MEasURE another, when it
divides it without leaving any remainder, ,

A number which divides two or more numbers with-
out a remainder, is called their coMMOoN MEASURE.

When a number can be measured by another, the for-
mer ia called the MULTIPLE of the latier.

If & number can be measured hy two or more numbers,
it is called their comMoN MULTIPLE.

A COMPOSITE NUMBER is that which can be measured
by some number greater than unity.

The avtqeuor PaRTs of B number, are the parts by
which it is measured, or into which it can be divided.

An EVEN NUMEER is that which can be measured, or
exactly divided by 2.

. An opD KUMBER is that which cannot be measured
by 2; it differs from an even number by 1.

A PRIME NUMEER is that which can only be measur-
ed by unity, that is, by 1.

One number is PrIME TO ANOTHER, when unity is the
only number by which both can he mieasured.

et T AR

»_
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A SQUARE NUMBER is the product of two equal fac-
tors; or, the product of a number multiplied by itsell.

The SQUARE RooT is the number, which, being mul-
tiplied by itself, produces the square number.

A cuBE is the product of three equal factors; or, the
product of a number twice multiplied by itself.

Tbe cure Roor is the number, which, being twice
multiplied by itself, produces the cube.

Property 1. The sum, or the difference of any two
even numbers, is an even oumber,

Prop. 2. The sum, or difference, of two odd num-
bers is even; but the sum of three odd numbers is odd.

Prop. 3. The sum of an even number of odd pum-
bers is even; but the sum of an odd number of odd num-
bers is odd.

Prop. 4. 'Thesum, or the difference of an even num-
ber and an odd number, is odd.

Prep. 5. The product of an even, end an odd num-
ber, or of iwo even numbers, is even.

Prop. 6. An odd number cannot be divided by an
even number, without a remainder.

Prop. 7. A square number, or a cube number, aris-
g from an even root, is even.

Prop. 8. The product of eny two odd numbers is
an odd number.

Prop. 9. The product of any number of odd num-
bers is odd: hence the square, and the cube of an odd
number are odd. i

Prop. 10. If an odd number measure an even num-
ber, it will also measure the hall of it.

Prop. 11. If & square number be either multiplied or
divided by a equare, the product or quotient is a square.

Prop. 12. If a square number be either multiplied
or divided by a number that is not a square, the product
oT quotient is not a square. _

Prop. 13. ‘The difference between an integral cube
and is root, is always divisible by 6.

Prop. 14. The prodnct arising from two different
prime numbers. cannot be a square. :
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Prop 15. The product of no two different numbers,
prime to each other, can make a square, unless each of
those numbers be a square.

Prop. 16. Every prime number above 2, is either 1
greater or 1 less than some multiple of 4.

Prop. 17.  Every prime number above 3, is either I
greeter or 1 less than some multiple of 6.

Prop. 18.  The number of pritme numbers is unlimit-
ed. 'Thefirsttenare, 1, 2, 3, 5, 7, 11, 13, 17, 19, 23,
The learner may find the succeeding ten,

VIII.
PROBLEMS.

A PROBLEM is a proposition or a question requiring
something to be done; either to investigate some truth or
property, or to perform some oﬂsration.

he following Problems and Rules are founded in the
correspondence of the four principal operations of arith-
metic; viz. Addition, Subtraction, Multplication, and
Division.

PROBLEM 1. The sum of two numbers, and one of
the numbers being given, to find the other. RULE. Sub-
tract the given number from the given sum; the remain-
der will be the number required.

1. Suppose 37486 to be the sum of two numbers, one
of which 15 8602; whas is the other?

2. 33000 news-papers are sold in Londony daily: of
these, 17500 are morning papers, the rest, g eung: how
many of the latter?

PROBLEM II. The difference between two numbers,
and the greater number being given, to find the smaller.
RULE. Subtract the difference from the greater number;
the remainder will be the number required.

3. If 1406 be the difference between two numbers,
and the greater number ke 4879, what 5 the smaller?
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4, The area of North and South America is 18000000
squere miles: that of North America is 11000000: what
is that of South America?

PROBLEM INI. The difference between two numhers,
and the smalier number being given, to find the greater,
RULE. Jdd the smaller number and the difference
together; the sum will be the number required,

5. Suppose 86974 to be the difference between two
numbers, and the smaller number to be 7064; what is
the greater number?

6. Tbe Briiish House of Lords consists of 427 mem-
hers; the number in the House of Commons is 131 great-
er. How many are there in the House of Commons?

PROBLEM Iv. The sum and difference of two num-
bers being given, to find the numbers. RULE. Sub-
tract the d:ﬁ'arence Jrom the sum, and divide the ve-
mainder by 2; the guotient will be the smaller number.
Then add the given difference to the smaller number,
and lhis sum will be the greater number.

7. What are the two numbers whose sum is 1094, end
whose difference is 1547

8. The United States Congress, consisting of a Sen-
ate and House of Representatives, has 288 memhers,
The House has 192 members more than the Senste,
How many in each branch?

PROBLEM ¥. The product of two factors, and one
of the factors being given, to find the other. RULE
Divide the product by the given factor, and the quotient
will be the reguired factor.

9, 1246038949 is the product of some two numbers,
one of which is 269181: what is the other?

10. Suppose a session of Congress which continues
180 days, to cost 504000 dolars; what is the expense
per day, to the United Siates? '

PROBLEM ¥1. The dividend and quotient being given
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to find the divisor. RULE. [Hvide the dividend by the
given quotient, and the quotient thence arising will be
the number sought. . _

1i. Suppose 101442075 to be a dividend, and 4025
the quotient; what is the divisor?

12. 17155 pounds of beef having been equally divided
amorng B number of soldiers, each ooe found that his
shere was 47 pounds. What was the nnumber of soldiers ?

PROBLEM VII. The divisor and quotient lbeidg given,
to find the dividend. RULE. Mulliply the divisor and
quotient together; the product will be the required div-
idend.

13. I BOO0O27 he a divisor, and 97563 the quotient,
what number is the dividend ?

14. A quantity of beef was divided equally among
2742 soldiers, and each soldier received '}or his share
152 pounds. What quantity was divided ?

PROBLEM VUI. The product of three fgptors, and
two of those factors being given, to find the "&ird factor.
RULE. Find the product of the two given factors, and
by this number divide the given product; the guotieni
will be the factor required.

15. Suppose the product of three faclorsg he 1344,
one of these factors being 12, and another 8; what is the
third factor ?

16. How many days will 9720 pounds of hay last 12
horses; allowing each horse to eat 45 pounds a dey ?

PROBLEM IX. Two numhers being given, to find their
greatest common measure; that is, the grealest number
which will divide them both without & remainder. RULE.
Divide the greater number by the smaller, and this di-
visor by the remainder, and thus confinue dividing the
last divigor by the last remainder, till nothing remains.
The divisor last used will be the number required.

When the greatest common measure of more than two
numbers is required, first, find the greafest common meo-
sure of any two of the numbers, then find the greatest
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common measure of the number found and another of the
iven numbers, and thus proceed, till all the given num-
ers are brought in. . _
17. What is the greatest common measute of 918y
1998, and 522

918)1998(2 54)522(9
1836 486
© T162)918(5 36)54(1
¢ 810 , 36
108)162(1 18)36(2
108 36
54)108(2
108 Ans. 18.

The truth of the rule in this problem will be discovered
by retracing the first of the above operations, as follows.
Since 54 [the last divisor] measures 108, it also measures
108454, or 162. Again, since 54 measures 108 and
162, it also measures 5 X 162108, or 918. In the
same m it will be found to measure 2 X 918 + 162,
or 1998. “®herefore, 54 measures both 918 and 1998.
It is also the greatest common measure; for, suppose there
be a greater— then, since the greater measures 918 and
1998, it alsg measures the remainder, 162; and since it
measures 162 and 918, it also measures the remainder
108; in the same manner it will be found to measure the
remaindgs 54; that is, the greater measures the less, .
which is absurd. .

18. What is the greatest common measure of the num-
bers, 323 and 425 °

19. What is the greatest common measure of 2310
and 4626 ?

20. What is the greatest commor measure of 1092,
1428, 1197 and 805 °? )

21. Suppose a hall to be 154 feet long, and 55 wide;
what is the length of the longest pole, that will exactly
measure both the length and width of the hall ?

22. A owns 720 rods of land, B owns 336 rods, and
C 1736 rods. They agree to divide their land into equal
house lots, fixing on the greatest nurnber of rods. for a lot,
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that will allow each owner to lay out all his land. How
pwny rods must there be in a lot?

PROBLEM X. Two or more numbers being given, to
find their least common multiple; that is, the least num-
ber that will contain each of the given numbers a whole
nuinber of times. RULE. Divide two or more of the
given numbers by any prime number that will measure
them, repeal the operalivn upon the guotienis and undi-
vided numbers, and thus continue, till they becole prime
to each other. JMultiply the several divisors, the last
quotients, and undivided numbers togelher; the product
will be the least common multiple.

If, among the numbers to be divided, any number s a
measure olsanol.her, the measuring number may be re-
jected; that is, dropped from the operation.

It is obvious, that one number is the multiple of another,
when the former contains all the factors of the latter.
The factors of 6 are 3 and 2, and the factors of 9 are 3
and 3. Now 54 contains al these factors, (3 X2 X 3 X
3:=54), and 54 is a common multiple of 6-and 9, but it
is not their least common multiple—it is 3 times as great
as the least, owing to the existence of the factor, 3, in
both 6 and 9. Hence we observe, that a common factor
of two or more numbers must enter but once into the
mnultiplication, to give the least common multiple. The
ahove rule eflects the necessary excluston.

23. What is the least common multiple of 12, 25, 30,
and 45.

3) 12 25 30 45 We find, aflter dividing
5) 4 25 10 15 twice, that 4 and 2 ap-
—— pear; and, by dropping
4 & 2 3 |the 2 because it measures
the 4, we avoid another
35X 4X5X3==900 |division. Ans. 900,

24. What is the least common multiple of 6, 10, 16,
and 20>

25. What is the least common multiple of 25, 35, 60,
and 72
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26. What is the least common multiple of 105, 140,
and 245 ?

27. What is the least common multiple of 18, 82, 94,
768, and 356 ?

28. Allowing 63 gallons to fill a hogshead, 42 a tierce,
_ and 32 a barrel, what is the smallest quantity of ntolesses,

that can be first shipped in some number of full hogs-
heads, then discharged and reshipped in some number of
full tierces, and again discharged and reshipped in some
number of full barrels ?

29. A certain flour dealer, who purchased his flour
from a mill on the opposite side of a river, owned four
boats, one of which would carry 8 barrels of flour, another
9, another 15, and another 16. What is the smallest
number of barrels he could purchase, that would make
some number of full freights for cither of the boats ?

IX.
COMPOUND NUMEBERS.

Compounp Nuameers are those which are employed
to express quantities that consist of several denominations;
each denomination being denoted separately. Under thig
head are classed, all the subdivisions of measures; of
length, surface, solidity, weights, money, time, &c.

The following tables of denomirations of compound
numbers, show how many units of each lower denomina-
tion are equal to a unit of the next higher, and, exhibit
cach lower denomination as a iraction of the next higher.

. MONEY, WEIGHTS, AND MEASURES.

ENGLISH MONETY.
The denominations of English Money are, the pound,
£, the shilling, ¢., the penny, d., and the farthing, gr.
4 farthings ....... =1d.}| 1qr. ....=% of 1d.
12 pence .. ...... =1s. || 1d...... =5 of 1s.
20 shillings .. ....=1&{ 1s..... =50l 1 &
3
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TROY WEIGHT.
The denominations of Troy Weight are, the pound, ib.,
the ounce, oz., the pennyweight, dwt., and the gra.in,‘fr.
wt

24 grains .. ...o.... == ldwt.|l Lgr. ...ax=4;0l1
20 pennyweights ... =1oz. | 1dwt. .. =y5of 1oz
12 ounces ........ =1lb. | loz. ..=+y4of 1bh.

AVOIRDUFOI$ WEIGHT.
The denominations of Avoirdupois Weight are, the ton,
7", the hundred-weight, ¢wt., the quarter, gr. the pound,
ib., the ounce, or., and the dram, dr

16 drams ........ ==loz, | 1dr. ... =+of 10z.
16 ounces ........ =1lb. | toz, ... =ygof 11lb.
28 pounds ........ =1qr. | 1lb. ...=yyol igr.
4 quarters ....... =lewt.( 1gr. ... =} of lewt.
20 hundred-weight .—1T. |} lewt. .. =g;0of I T,

APOTHECARIES’ WEIGHT.
The denominations of Apothecaries’ Weight are, the
pound, T, the ounce, 3, tE drem, 3, the scruple, B,
and the grain, gr.

20 grains  .... ... =15 ....ﬂiﬁofla.
3 scruples ....... _.ISI vaea= % of 135,
Sdrams ........ =13. 15 ..... =k of 15.
12 ounces ....-.. =1 | 15 ...=Lof I

CLOTH MEASURE.

The denominations of Cloth Measure are, the French
ell, Fr. e., the Englishell, E. ¢., the Flemish ¢il, Fi.e.,
the yard, yd., the quarter, gr., and the nail, na.

4nails ......... —lqr ! 1na. __i-oflqr

4 quarters .......== d. lgr. ..=4}of 1
3-quarters ....... =1FlLel 1qr. : _,oflﬁl e.
5 quarters ....... —1E. e.] Igr. ..=131of 1E.e.
§ quarters ....... =1Fr.e.l 1qr. ..=3Lof1Fr. e,

DRY MEASURE.

The denominations of Dry Measure are, the bushel,
bu:, the peck, pk., the gallon, gal., the quart, gi., and
the pint, pt.

2PN ...l =1Iqt I 1pt. ....=}of1qtL
dquarts .....,.., = lgal ‘ Igt. ....==}of 1gal
Bquarts ........, =1Ipk. i 1qt. ....==4%of Ipk
4pecks ......... =1Eu. 1 pk. ....=iofl .
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WINE MEASDAE.

The denominations of Wine Measure are, the wn, T.,
the pipe, p., the puncheon, pun., the hogshead, hkd., the
tierce, ter., the barrel, b! the gallon, gal., the quart,
gt. Lheupmt pt and the g]]l g1

4glls . ...... = 1 pt. Igi. A Oflpt.
Lpimts ... =lqt. Ipt. .. = & of Iqt.
4 quarts ...... =1 Iqt. .. = $ of 1gal.
31} gellons . . ... —1hl. lgal... == & of 1bl.
42 gallons .. .... = luer. | lgal. .. == g of 1der.
63 gallons ...... =1hhd. || 1gal... = 4 of 1hhd.
84 gallons ...... e=Ipun. §f 1gal... = g4 of 1 pun.
126 gallong ...... = 1p. Tgal. ., = y4gof 1p.
2 pipes ...... =1T. l.1p. ..= ?ol’l .

BREER MEASURE.

The denominations of Beer Measure are, the buut, bf ,
the hogshead, Ahd., the harrel, bl.,the kilderkin, kil., the
frkin, fir.,the gnllcm, gal., the quart, g¢., end the pmt, pi.

2pints ..., =1q lpt. ... = oflqt
4quarts . ...... == 1lgal. | Iqt. ...== % of 1gal
9palons ....... = lér. lgal. ... — oflr
rking ....... = 1kil. lg.r. voo= 4 of 1kil.
2 kilderkins ..... = Ibl. 1kl ... =]1of 1bl
3 kilderkins ..... = Lhhd. | 1kil. ... — & of 1hhd.
2 hogsbeads . .... = 1bt. 1hhd. .. = § of 1bt.

NOTE. In the United States, the Dry gallon contmns
2684 cubic inches, the Wine gallon 231 cubic incbes,
and the Beer gallon 282 cubio inches. By an Actof the
British government, however, the distinction between
the Dry, Wine, and Beer gallon was abolished in Great
Brilain, in 1826, and an Imperial Gallon was established,
as well for liquids as for dry substances. The Imperial
sa.lion must contain ‘“ 10 pounds, Avoirdupois weight, of

istilled water, weighel in air, at the temperature of 62°
of Fahrenheit’s thermometer, the barometer standing at
30 inches.” 'This quantity of water wiil be found to
measure 27774 cubic inches. The same Act estab-
lishes the pound Troy at 5760 grains, and the pound
Jroirdupots at 7000 grains.
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LONG MEASURE.

The denominations of Long Measure are, the n.#e, m.,
the furlong, fur., the rod or pole, r., the yard, yd., the
joot, fi., end the inch, in,

12 inches ......, =1ft. jlm .. =gyofift.
Sfeet ......... =lyd || I ...=3(ol'lyd.
b} yards ....... = ir. lyd.... =+ ol 1r.
40rods ........, = 1fur. §j 1r...., = oy of 1fur.
8 furlongs ..... =1m, i 1fur. .. =} of Im.

SQUARE MEASURE.
The superficial contents of any figure having four sides
and four equal angles, is found in squeres, by multiplying
together the leng& and breadth of the figure.
The denominations of Square Measure are, the mile,
m., the acre, 4., the rood, R., the rod, r., the yard, yd.,
the foot, fi., and the inch, im.

144 inches . ..... = 1R plin. v = of 1ft.
9feet. ..o =1yd. | 1ft. ... == ¢ of 1yd.
30} yards....... =1r 1 1yd. .. =ykyof 1r.
40rods - ....n.. = 1R. { Ir. ... = of 1R.
4 roods ....., == 1A | 1R. .. == of 1A,

540 geres ... 0. . = lm. | 1A4. = of 1m.

CUBIC MEASURE.

The cubical contents of any thing which has 6 sides—
its opposite sides being equal-—is found in cubes, by
multiplying together, the length, breadth and depth.

The denommations of Cubic Measure are, the yard, yd.,
the foot,g't., and the incb, in.

1728 inches . . .. ., = 1ft. || lin. ., =yyryof It
27 feet ....... = lyd | 1ft. .. = gy of 1yd.
40 feet of round Umber, or 50 feet of hewn timber

make a fon. 16 cubic feet meke a fool of wood, and 8

feet of wood make a cord.

TIME.

The denominations of Time are, the year, Y., the day,

d., the hour, A., the minute, m., and the second, .

60 seconds ...... =1Im || 1s. .... = of Im.
60 minutes . ..... ==1h. | Im. ... = ¢ of Lh.
24 hours ... ... ., =14d. | 1h..... == oy of 1d.
365 days . ...... = iY. | id. ...  =yiyofl I T.
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The earth revolves round the sun once in 365 days,
& bours, 48 minutes, 48 seconds: this period is lherefgre
a Solar year. In order to keep pace with the solar yeer,
in our reckoning, we make every fourth year to contain
366 days, and call it Leap year., Still greater accurac
requires, however, that the Leap day be dispensed wiLg
3 times, io every 400 years. Whenever the number
which denotes the year can be measured by 4, the year
is Leap year— the centurial years excepted.

The year is also divided into 12 months— See Almanac.

THE CIRCLE.

The divisious of the circle, C., are, the sign, S., the

degree, (%), the minute, (7}, the second, {7).
his table is applied to the Zodiac; and by it are comn-

puted, planetary motisns, latitude, longitude, &ec.

60seconds .......=1' Il ceeee =g of 1"
60 minutes . ..... =10 41T L =5l
30degrees ...... .=18.| I°.....=:3‘50f35.
12signs ......... =1C. 18 ....=f;of 1€.

GEOGRAPHICAL MEASURE.
The circurnlerence of the glabe—like every other cir-
cle—is divided in 360 equal parts, called degrees. Each
degree is divided into 60 equal parts called miles, or
minwes. Three miles are called a league.
Oua the equator, 69} statute miles are equal to 60 geo-
graphical miles, or 1 degree, nearly: and, on the merigian,
at & mean, 69 ¢5 statute miles are equal to a degree.

REDUCTION OF COMPOUND NUMEBERS.

REDUCTION is the operation of changing any quantity
from its number in one denomination, to Ks number in
another denomination.

RULE FOR REDUCTION. Fhen o greater denomina-
tion iz lo be reduced fo o smaller, multiply the grealer
denvminalion, by that number which 15 required of the
smaller, to make a unil of the grealer; adding to the
product, so many of the smaller denominalion ag are ex-
pressed in the given quantiti. Perform a like operation
on this product, and on each nucceeding product.

Hi
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When a smaller denomination is 1o be reduced to a
greater, divide the smaller denomination by that number
which is required of the smaller, to make o unit of the
next greater: the quotient will be of the greater demomi-
nation, and the remainder will be of the same denomina-
tion with the dividend. Perform a like operation on this
quotient, and on each succeeding quotient.

Reduce £851 13s. 0d. 1qr. to its value in farthings.
How many pounds, &c. are there in 6169 pence?
In 591b. 13dwt. 5gr. Troy, how many grans ?
Change 20571005 drams to its value in tons, &e.
In 2311 33 03 0D 5gr. how many grains ?
How many English ells are there in 352 nails ?
Reduce 7 bushels and 6 quarts to pints.

how many hhds. are there in 9576 pints of wine #
. How many pints in 1bl. Xfir. 1pt. olpbeer?

16. How many miles, &c. are there in 26431 rods ?
11. In 3 square miles, how many square rods ¢

12. In 1259712 cubic inches, how many cubic yards ?
13. Reduce 1 solar year, 7d. and 10h. to seconds.

©ENG A0 -

ADDITION OF COMPOUND NUMBERS.

The operation of adding compound nombers, differs
from that of adding simple numbers, only, with respect
to the irregular system of units, which determines the
principles of carrying from one denomination to another.

RULE. Write the numbers so that each denemination
shall stand in a separate column, Add the numbers of
the lowest denomination together, and divide their sum
by that number which is required of this denomination fo
make a unil of the next higher: wrile the remainder un-
der the column added, and carry the quotient lo the next
cofumn.  Thus proceed through all the denominations.

i4. What i3 the sum of £9 8s. 4d., £250 8s. 5d.
3q.., £9 7s. 44d., £20 165, 4d., and 3s. 6d, 2qr.?

15. Add together 10o0z. l4dwt. 16gr., 5lh. 9oz,
6dwvt. 22pr.,41b. 10z. 18dwt. Ogr., and {1dwt., Tro

16. Add together 15T. 19cwt. 3qr. 21b. Toz., 25’
13wt 2qr. 20, 150z, and 2nr. 2510,
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17. How much is Byd. 3gyr. 3ma., 15yd. 2qr. 3ma.,
25yd. 1qr. 2oa., and 57yd. 3qr. 2na. of clor.h(!r

18. Add together 25bu. 3pk. Tqt., 100bu. 2 pk. 4qt.,
215bu. 2pk. 2qt. Ipt., and 57bu. 3pk. of corn:

19. Add together 4p. 126gal. 3qt., 75gal. 2qt. 1 pt.,
35p. 92gal., and 39gal. 3qt. Ipt. of wine. | _ _

20. How meny acres are 13A. 3R. 38r,, BT A. 2R,
33r.,28A. 2R., 41 A. 2R. 29r., and 36r1.7 _

21. How much hewn timber is 9T. 19{t. 1725in.
150T. 39ft. 1693in., and 500°T. 31f. 915in.?

SUBTRACTION OF COMPOUND NUMBERS,

RULE. Wrile the several denominations of the smalley
quantity under the same denominalions of the greater
quantity: then, begin with the lowest denomination, and
perform subtraction on each denominafion separately.
Whenever a number ezpressing a denomination tn ¢
upper line is smaller than the number under i, increase
the upper number by as many as make a unit of the next
higher demomination, and consider the number of the
nezt higher denomination in the upper line, to be 1 less
than i stands.

22. Subtract 1lb. 100z. 16dwt. from 31b., Troy.
23. From 6T. 3cwt. take 7cwt. 2qr. 151b., Avolr.
24, From 21h 7% take 75 635 29 5gr., Apoth. wt,
25. Subtract 8qr. 3na. from 5yd. 2qr. 1 na. of cloth.
26. Subtract 8bu. 1 pk. Gqt. 1pt. from 50bu. of corn.
27. From 3hhd. 25gal. 1ake 41 gal. 2qt. of wine.

28. From 6bi. 1kil. take 1fir. 6gal. 3qt. of beer.
20. Subtract 3yd. 10in. from 5yd. 2ft. 2in., Long mea.
30. Subtract 57 A. 2R. 31r. from 1 m., Square men.
31. Subtract 2Y. 90d. 4h, 55m. from 4 Y., Time.

MULTIPLICATION OF COMPOUND NUMBERS

RULE. Begin with the lowest denomination, and mél.
tiply each denomination separalely; divide each produet
by fhe aumber which iz required of ils own denomination
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to make o unit of the next higher; write the remainder
wnder the denomination mulliplied, and carry the quotient
to the product of the nezt higher denomination.
32. Multiply £215 19s. 6d. by 72 or its factors.
33 Multiply 21b. 5o0z. 7dwt. 10gr., Troy, by 56.
34, What is 16 times 18 cwt. 3qr. 15lb., 1402.7
35. What is 81 dmes 36bu. 3pk. 6q¢. 1pt., Dry mea.
36. Multiply 4p. 105gal. 3qt. of wine by 60.
37. Multiply 2m. 7 fur. 351., Long mea., by 63.
38. Multiply 4 m- 320 A. 1 R. 9r., Squere mea., by 15.
39. Muldply 2Y. 250d. 14h. 30 m., Time, by 96.

DIVIRION OF COMPOUND RUMBERS.

RULE. Dhvide each denomination separately, begin-
ning wilth the highest, Whenever a remainder occurs,
reduce it to the next lower denominalion, add it to the
number expressed in the lower denomination, and divide
their sum.

40. Divide £251 153, 7d. 2qr. into 46 equal parts.

41. Divide 151lh, 3oz, 7 dwt. 5gr., Troy, by 13.

42. Divide 12T. 27 lb. 150z., Avoirdupois, by 5.

43. Divide 136 E.e. 3qr. 3pa. of cloth by 31.

44. Divide 1621bu. 2pk. of corn into 50 equal parts

45. Divide 1 pipe of wine equally among 9 owners.

46. Divide a Leap year into 100 equal parts.

FEDERAL MONEY.

The denominations of Federal Money ore, the esgle,
the dollar, the dime, the cent, and the mill. 10 mills
make 1 cent, 10 cents 1 dime, 10 dimes 1 dollar, and 10
dollars 1 eagle. Dollars, §, and Cents, cfe. are the only
denominations commonly mentioned in business— eagles
being courited as tens of dollars, dimes being counted as
tens of cents, and mills not being denoted.

100 cents ........ =§L || Icent... = y}yof $1

The cents in any number of dollars are expressed by
the ssme figures which express the dollars, with two
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ciphers annexed; § 15=1500 cents. The dollars in any
oumber of cents are distinguished by cutting off two fig-
ures from the right for cents; 325 cts. — $ 3.25.

Operations on numbers expressing Federal money, are
performed as on simple numbers; care must however he
taken, in addition and suhtraction, to place dollars undex
dollars, and cents under cents; these denominations being
separated by a point.

47. What is the sum of §34.21, $7064.04, S6cts.
$10004.85, §$96, $900.10, $14, $1.99, and $76629 3

48. Subtract §4926 from $12262.37.

49. Subuact $297.18 from § 100000.

50. Suppose $295.48 to be a multiplicand, ard 26 the
multiplier; what 12 the produet ?

In multipiication, only one of the factors c#n be Federal
money, and the product will be of the same denomination
as this factor. If, therefore, there he cents in either fac.
tor, two figures must be poited off for éants, (rom the
right of the product.

61. What is the product of 96 cts. multiplied by 48 ?

62. What is the velue of 1304 powmds of coffee at ®
cents per pound ?

53. How many times §$7 ere there in $29.46}

In division, when both the dividend and divisof are-
Federal money, they must both be of the same’ denomi=
pation. If therefore, cne of the numbers contain centy
and the other dollars only, the latter numbér must bave
two ciphers annexed to it.

54. How many barrels of Adur, at $4.86 per berrel,
can be purchased for $43707

55. Divide §4279.50 into 746 equal parts.

56. If 407 pounds of Hyson tea cost §395, what is
the cost of 1 pound ?

57. How many times are 95cts. contained m $667

68. A merchant sold 1248 yards of cloth, at such price
&s to gain 1 cent on every nail. How much did be gain ?

59. What is the gain on & hogsbead of molaskes; kold
at b gdvance of 3 cents per gallon ?

60. A jeweller sold a silvet pitcher 8lh. 8or. 16dwt:,
wt 7 cents a peanyweight. What did it amount tb ¢
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61. What is the fretght of 60480 pounds of cotton from
Charleston to Liverpool, at $4 per ton ?

MISCELLANEOQOUS EXAMPLES

62. How many bottles, holding I pint and 2 gills each,
wre required for bottling 4 barrels of cider ?

63. How much wilt 46 bushels of oats cost, at 4 pence
2 farthings for every two quarts ?

64. A brewer sold 96 hogsheads of beer for £388
16s. What was the price of 1 pint at the same rate ?

65. A certain tippler spent 12 cents & day for ardent
spirit, during 39 successive weeks, and then died, the vic-
tim of his folly. What did the spirit all cost?

66. Bongin five loads of wood; the first containing 1
cord 32 cubic leet, the second 1 cord 64 cubic feet, the
third 112 cubic feet, the fourth 1 cord 28 cubic feet, and
the fifth 1 cord 20 cubic feet. How many cords were
there in the whale ?

67. Bought goods to the amount of £25 13s. 10d.
24qr.; and atterwards sold goods to the smine man, amount-
ing to £30 108, 4d. 2qr. Wkhat is the balance of money
in my favor ?

68. A farmer sold five lots of Jand, at $9 an scre; the
first lot containing 30 A. 2R.20r.,the second 41 A. 3R.
8r., the tiird [4A. 1 R. 10r., the fourth 25A. 36r., and
the fifth 54 A, 6r. What did the whole amount 10 ?

69. How many cubic inches in a brick 8 inches long,
4 inches wide, and 2 inches thick ? :

70. How many cubic inches in the cube of 2 inches #

D eeean in the cube of 3 inches?..... in the cube of 4

inches?..... in the cube of 5 inches ?

TE. If the cube of 4 inches be taken from the cube oK
1 foot, how meny cubic inches will remain ?

72 If the cube of 4 inches be taken from the cube
of 2 feet, how many cubic inches will remain ?

73. A young man, on commencing business, was worth
£643 10s.; the first year he cleared £54 11s.7d. 2qr.;
the socond year, £87 0s. 10d. Iqr.; but the third year he
lost £196 Ts. 11d. 3qr. How much was he then worth ?
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74. A gentleman had e hogshead of wine in his cellar,
{rom which there leaked cut 17gal. 3qt. 1pt. How
tmrch then remained ? :

75. A man started ona journey of 20 miles 6 fur. 29r.,
end stopped to rest at a house, 4 m. 4 [ur, 20r. from the
place of starting. How far had he still to go ?

76. In a pile of wood, 96 feet long, 5 feet high, and 4
feet wide, how many cords?

77. How much would 13 hogsheads of sugar cost, at
8 cents per pound; allowing each logshead 1o conlain,
HScwt. 3qr. 241b.? .

78. A cent weighs B pennyweights 16 grains. - What
is the weight of 100 cents?

79. How many yards of cloth are there in 19 pieces;
each piece containing 27 yd. 3qr. 2ne.?

80. If a man sell 2bi. 1kil. 1fir. 6gal. 2qt. Ipt. of
beer in one week, how many barrels would he seil in
26 weeks ?

81. If. 1 pint and 3 gills of wine will 6l a bottle, how
nauch will fill & gross, or 12 dozen bottles ?

82. A father left an estate worth £5719 17s., to be
divided equatly among 11 children. How much was each
one’s share ?

83. Sixteen men own 24 tierces of molasses, in equal
shares. What is one man’s share } .

84. A company of 23 men bought 1850 acres 10 rods
of wild land, end divided it equelly among them, How
imuch land had each man?

85. What must be ihe length of a lot of Jand, that is &
rods wide, in ordcr that the lot shall contain 1 acre ?

Obsetve in the above question, that 1 acre contains
16O square rods; and, that this numnber of square rods iz
?]E product of the two {actors that denote the width and
ength of the fot.  See PropLEM ¥, page 21.

86. What must be the depth of a house lot, that meu-
sures 72 [eet on the front, 1o contain 9432 square feet ?

87. What must be the length of a stick of hewn timber,
that is 10 inches wide and I [i, 3in. deep, in order that
the stick shall contain 1 ton?

Observe in this question, that the pumber of cubic
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mches in a ton, is the product of (he three factors whicl
denote, in ionches, the width and depth and length of the
stick, See ProrLEM vir1, page 22.

88. What must be the length of a pile of wood that is
4 feet wide and 3 feet bigh, i order that the pile shall
contain 1 cord, that is, 128 cubic feet?

89. Suppose a pile of wood to be 11 feet long and 3
feet wide; how high must it be, to contain 2 cords 4 feet
of wood and 10 cubic feet ?

X.
FRACTIONS.

A FRacTION signifies one or more of the equal parts
ioto which a unit, or some quantity considered as an in-
teger, or whole, is divided.

A fraction is expressed by two numbers or terms,
written one above the other, thus, . The lower term
~—called the denominator — denotes the number of equal

parts into which the integer is divided; and the upEer
or

term—called the numerator—indicates what num
of those equal paris the fraction expresses.

We may not only consider a fraction as a certain num-
ber of parts of a unit, but, may also view it as z part
of a certain number of units. Thus, § may either be
considered as 2-thirds of 1, or, 1-third of 2; for 1-third
of 2 is the same quantity as 2-thirds of 1. Hence, if the
numerator of a fraction be viewed as an integer, and
divided into s many equal parts as the denominator in-
dicates, the fraction may be regarded as expressing one
of these parts. Thus, if 4 be divided into 5 equal parts,
the fraction # expresses one of these puits.

Fractions generally bave their origin {rom the division
of a number hy another which does not measure it; the
excess of the dividend, above what can be measured by
the divisor, being the numerator, and the divisor being
the denominator, ns shown in ArT. VI

If the numerator of a fraction be made equal to the
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denominator, the fraction becomes equal to unity; thua
4==1. H the numerator be greater than the denominator,
the fraction is equal to as many units as the denamingtor
is contained times in the numerator ; for example P=23
Hence, a fraction may be viewed as an uuuecuzed‘ divi-
sion; the divisor being written under the dividend. It
follows, also, that since any number divided by I gives
the same number in the quatient, any number may be
expressed as a fraction by making 1 its denonsnator
For example, 17 may be expressed thus, V.

The following propasitions concerning fractions, shoulil
be distinctly noticed.

FPROPOSITION 1. A5 many times as the numerafor is
made grealer, so many fimes the fraction is made greater;
and, as many limes as the numeralor i¢ made smaller, so
many times the fraction is made smaller. FHence, a frac-
tion is multiplied by mulliplying the numerator, and
divided by diziding the numerator,

PROPOSITION 11, As many times as the denominalor is
made greater, 30 many limes the fraction is made smaller;
and as many fimes as the denominator is made smaller,
80 many times the fraction is made greater. Hence, g
Sraction is divided by mulliplying the denominator, and
multiplied by dividing the denominator.

PROPOSITION [1I.  Hhen the numerafor and denomina-
tor are both muliiplied, or both divided by the same num-
~ ber, the quantity expressed by the fraction is not thereby
changed.

A prorER FRacYION is A [raction whose numerator
is less than its denominator; as 7.

An IMPROPER FRACTION isa gaction whose numerator
cquals, or exceeds its denominator; as ¢, 1}’

A number consisting of an integer with a fraction an-
nexed, as 143, is called a MiXED NUMBER.

A COMPOUND FRACTION is a fraction of & [raction; as
Jol}. foffgof}. . )

A COMPLEX FRacTION is that which hes a fraction
either in its numearator, or ;n its denominator, or in both
sh,o8, 4.,

of them; thus, & ' %

4
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REDUCTIUN OF FRACTIONS.

REDUCTION OF PRACTIONS consists in chenging them
{rom one form to another, without altering their value.

CASE 1. Toe reduce a [rection to its lowest terms}
that is, to change the denominator and numerator to the
smallest numbers that will express the same quantity.

RULE Dhivide both terms of the fraction their
greatest common measure, and the two quotients will be the
lowest terms of the fraction. See Pros. 1x, page 22.

When the greatest common measure is readily per-
ceived, the fraction may be reduced mentally. For in-
stance, the greatcst common measure of the terms of the
fraction f, Is 4, and the only notation necessary in the
reduction, is, % =%.

Dividing the terms of a fraction hy a common measure
that 1s not the greatest, will reduce 1t in some degree, and
when thus reduced, it may be reduced still lower by
another division, and so on, till no number will measure
both the terms. For example, to reduce }%, divide by 2,
and the result is gy; again, divide by 3, and the result is
7. Here the fraction is known to be in its Jowest terms,
because the terms are prime to each other.

1. Reduce ¢f% to its lowest terms, hy repeatedly
dividing the terms by any common measure.

2. Reduce y¥% to its lowest terms, by dividing the
termns by their greatest common measure.

3. Reduce each of the following fractions to its lowest

terms. 5. $5%- s Mt A #14-

~ CAsE M. To reduce a whole number to an improper
‘raction,

RULE. Multiply the whole number by the proposed
denominator, and the product will be the numerator.

When the quantity o be reduced is a mized number,
the numerator of the fraction in the mixed number must
be added to the product of the whole number, and their
sutn will be the numerator of the improper fraction.
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4. Reduce 16 to a fraclion-whose denominator is 9.
16 In 1 unit there are 9-ninths;
9 therel'm_'et,hs t.here:h are O times as
S many ninths as there are umts m
144 Jns. 142 any }l:'lumber.
5. Reduce 75 to a fraction whose denominator is 13,
6. Reduce 3 to a fraction whose denominator is 342,
‘7. How many fifteenths are there in 74 ?
8. How many eighths of a dollar in $647?
9. Reduce 364 to an imfroﬂler fraction.
364 n this example, we add the
77 4-sevenths {o the sevenths pro-
2 . | duced by the multiplication of 36
256 JIns. 23¢ by 7, and thus ohtain 236,
10. Reduce 2543 to an improper fraction.
11. Reduce 615747 to an improper fraction.
12. How many sixteenths of a dollar in $541%&?

CASE III.  'To reduce an improper fraction to & whole
number, or a mixed number.
RULE. Divide the numerater by the denominator, and
the quotient will be the whole, or mized number,
13. Reduce i to a whole, or mixed number.
8)362 Since § are equal to 1 mit,
—._ there are as many units in 342 gy
453=45% |there are times 8 in 362.
14. Reduce 43§ to a whole, or mixed number.
15. How many units are there in 13315 ?
16. How many dollars in 2§2 of a dollar ?

CASE IV. To reduce 2 compound fraction to a sum-
ple, or single fraction.

RULE. Multiply all the numerators together for a new
numerator, and ali the denominators for a new denomi-
nator: then reduce the new fraciion to its lowest terms.

‘When any numerator is equal to any denominator, the
operation may be abbreviated by rejecting both.

If cl:lart of the compound fraction be an integer, or a
mixed number, it must first be reduced to an improper
raction
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17. Reduce } of § of { of 6 to a simple fraction.

2 Here the common term, 3, s
IXIxXIXt=H=1 | omitred in the multiplication.
18. Reduce § of A to a simple fraction.
19. Reduce 4 of ¥ of 42 to a simple fraction,
20 Reduce 4} o TjF of 27 to & simple fraction.
21 Reduce } of § of § of 5 to a simpie fraction.

CASE V. To reduce & fraction from one denomination
to mnother.
RULE. Mulliply the proposed denominator by the
numerator of the given fraction, and divide the product
the denominalor of the given fraction; the quolieni
will be the numerator of the priqposed denominaior.
22. Reduce £ to afraction whose denominator shall be
14: or, in other words change 5-sixths to fourteenths.
14 } is equal to -iof 4}, and # is
5 5 times ms much: we therefore
6)";_0 find 5 times 14-lourteenths and
Y Ans. 113 [ take  of this product for the
114 1 | required fourteenths.
23. How many fifths ere there in § ?
24. {4 is equal to how many twenty-fourths ?
26. Reduce § to & fraction whose denominator is 4.
26. How many twelfths of 1 shilling in 4 of 1s.?

CASE VI. To reduce the lower denominations of a
compound number to the fraction of a higher denomination.

RULE. Reduce the given quanbity to the lowest denomi-
nalion mentioned, and this number will be the numeralor:
then reduce a unit of the higher denomination to the same
denomination with the numerator, and this number will
be the denominalor.

27. Reduce Toz. 18dwt. 13gr. to the fraction of @

und.

We find, that 7oz. 18dwt. 13gr. when reduced to
groins, gives 3805 [or the numerator ; and 1 pound when
reduced to grams, gives 5760 for the denominator
Therefore, 342§ — {4 is the fraction required.

28 Reduce 4s. 9d 3qr. to the fraction of £1.
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29. Reduce 33 inches to the [fraction of a yard.
80. What fraction of a hogshead is 9 E—:l 23pt.?
31. Reduce 5cwt. 81b. 402. to the traction of a ton.

4

CASE vil. To reduce the [raction of a higher denomi-
aation to its value in whole numbers of lower denomination.

RULE. Multiply the numeralor by that number of the
acxl lover denomination which is required fo make g unit
of the higher, and divide the product by the denominator;
the quotient will be avhole number of the lower denomi-
nalion, and the remainder will be the numerator of a frac-
tion. Proceed with this fraction as befofe, and s0 on.

It will be readily perceived, that the [raction of a higher
denomination is reduced to the fractian of a lower, by
multiplying the numerator by the number of units of the
lower, .equired to make a unit of the higber. Thus,  of
a bushel is 4 times as many ffths of & peck; that is, 4 of
a peck. Again, % of a peck is 8 times 12-fifths, that
is, % of a quart; and egain, %® of a quart is 2 times
96-fifths, that is, 432 of e pint. If the denominator be
multiplied, instead of the numergtor, the effect is the re-
verse, and the fraction is reduced to a higher denomination.
Thus, ¢ of a pint, (the 5 being multiplied by 2,) becomes
5 of a quart; ¥ of a quart, (the 10 being multiplied by
8,) becomes g5 of a peck; and % of a peck, {the 8O
being multiplied by 4,) becomes 535 of a bushel.

32. Reduce {} of a gallon to its value in quarts, &c.
We find by multiplication, that

11

of = gallon is {4 of a quart;
2 ﬁd, by division, 3Jat Hofa
il uart is 3qt. and oy of a quart.
3 8 %Ve then find, that y§ of aqt. is
2 5 of a pint; and, that 3§ of a pt.
£2)16 13 1 pt. and ¢ of a pt. And thus,
-5 by finding the units of one de-

1 4 P .
noruination at a time, we finally
4 obtain the whole answer, which,
12)16 denoted as a compound number,

14y =13 [is 3qt. 1pt. 156

33 Reduce §of £1

to its value in shillings &c.
4%

~
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34. Reduce 14 of a yard, to its value n feet, &c.
35. In 4§ of lcwt. how many quarters, pounds, &e.’?
36. Reduce 43 of a bushel to pecks, quarts, and pints.

CASE Vill. To reduce fractions to a-.common denomi-
nntor; that is, to changetwo or more fractions which have
d.fferent denominators, to equivalent fractions, that shall
have the same denominator.

RULE 1st.  Multiply each numerator into all the denom-
fnators excepl ils vwn, for a new numerator. Then mul-
Yiply all the denominaturs together for a new denominator,
and place it under sach new numeralor.

RULE 2od.  Find the least common mulbiple of the given
denominalors for the common denominator; then divide
the common denominator by each given denvminator and
multiply the quotient by its given numerator; the scveral

roducte will be the several new numeralors. (See

ROBLEM X, page 24.) i

The tst. of the above rules is convenient when the
terms of the fractions are small numbers, but the 2nd. is
otherwise to be prefersed, as it always gives a denomina-
tor which is the least possible. Q1ther methods of finding
a common denominator will occur 1o the student, after
further practice.

If any of the {ractions to be reduced to a common de-
nominator be compound, they must first be simplified.

37. Reduce §, 13, ¥ and {# to a common denomi-
nator,

In this example, the least common denominator is found
to be 840. ‘Then the several numerators of the common
denominator are found as follows.

840+ 5-=105, and 105X 5=—=525. Jns. F==g§}s

840+12= 70, and 70X 11==770. B=133
840+14== 60, and 60X 9=="540. =213
840+15-= 56, and 56 X 13==728. 1§ =138

33. Reduce vy, v and 4% to a common denominator.
39. Reduce 3, {9, 4 and 3 to a common denominater.
40. Reduce % and 12 to a common denominator.
41. Reduce § and § vf $ to common denominator.
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caSE IX. To reduce a complex fraction to a simple
fraction. :

' RULE. [f the numerator or denominator, or both, be
whole or mized numbers, reduce them to improper frac-
Hions: multiply the denominalor of the lower fraction into
the numerator of the upper, for a new numerator; and
multiply the denominaior of the upper fraction into the
numeralor of the lower, for a new denominator.

42. Reduce -32; to a simple fraction.
T

The operation. 21 _9%X7_ & g5, o
43. Simplify each of the following complex fractions.
. k. sk 3 u. sf 2%,

58 5; 4} 7§ 1%

L [

= ADDITION OF FRACTIONS.

Fraetions are added by merely adding their numera-
tors, hut they must be: of the same integers; we cannot
immediately add together % of a yard and § of an inch,
for the same reascns that we cannot immediately add
together 5 yards and 3 inches. 'They must, also, be of
the same denomination; we cannot immediately add te-
getber fourths and fifths.

RULE. Reduce compound fractions, (if there be any).
to simple fractions, and reduce all to a common denomi-
nalor; then add together the numerators, and place their
sum over the common denominator. If the result be an
improper fraction, reduce it to a whole or niized number,

44. Add together, 37, §, 84 and 3.

By opergtions not here de-

360 | noted, we find the common de-
a 280 .} nominator to be 360; and also
225 | find the several new numeratars.
8 216 The sum of the fractions is §z3
270 =2%}%, which, added to tha

PTTT el ! whole numbers, gives the total
W =25 | o, 1aany
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45. Add together, 93, 12;, vy, § and 21%
46. What is the sum of ﬁ,-f—-& 1‘}—+- +5?
47. What is the sum of 191»" I of i+215 +&?
48, What is the sum of 1 37 G;iﬁ
49. Find the sum of § o?a shﬂlmg and ¢ of & penny ?
In this example, first reduce the § of a shilling to pence,
und the fraction of a penny.

50. Find the sum of ¥ of a gallon and § of a gill.

&1. What is the sum of 5§ days and 52v% minutes ?
52. Whatis the sum of $ of a ewt., 8§1b. and 3£, 0z.?

SUBTRACTION OF FRACTIONS,

As in addition of fractions we find the sum of their -

numerators, so in subtraction of fractions we find the
difference of their numerators.

RULE. [f either quantity be a compeund fraction, re-
duce it to a simple jqractwn, and if the two fractions have
different denominalors, reduce them to a common denom-
inator. Subiract the numerator of the subtrahend from
the numerater of the minuend, and place the remainder
over the common denominator.

When the minuend is a mized number, and the frac-
tion in the subirahend is grealer than tha! in the minu-
end, sublract the numerator of the subtrahend from the
denominator, and lo the difference add the numerator of
the minuend; and consider the integer of the minuend
to be 1 less than it slonds,

It is not always obvious, which of two fractions ex-
jpresses the greater quantity. In such case, the l'ra.cuons
ere denoted wilh a character between them, thus, §3 «» 143
and the greater is discovered by reducing 'them to & com-
mon denominator.

53. What is the difference between 247 and 263 ?

72 Here the fraction in the suh-
2% 2—? trahend is the greater, and we
are obliged to convert a unit into
24 56 -
— seventy-seconds to obtain aquars

14 # tity from whmh to subtrac: is.

64 What is the difference between 7 and }§°?
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85. Perform subtraction on }§ » {3}.

56. What will remain if 515 be taken from 94§ ?
57. Subtract § of § from 36

68. What is the diference between 4y and 104 ?
59. What will remain if § of § be taken from a umt ?
60. What is the difference between iy and §3?

61. 4}—4 of  of 3 is equal to what quantity

MULTIPLICATION OF FRACTIONS.

The following rules for multiplication of fraections, are
based on the Propositions 1, and 11, stated in pege 37.

casE I To multiply a fraction by a whole number.

RULE. Either multiply the numeralor, or divide the
demominator by the whole number.

CASE 1. To muitiply a whole number by a fraction.

RULE. JMultiply the whole number by the numeralor,
- and dipide the product by the denominalor,

CASE M. To multiply e fraction by a fraction.

RULE. Multiply numerator by numerator, and denom-
inalor by denominator, for a new fraction.

When both factors are mixed numbers, it is generally
more convenient to reduce them to improper -fractions
and then proceed according to the rule under Case 111,

The effect of multiplying avby quantity by a proper
fraction is, to give m the product, such a part of the
quantity multiphed as the fraction indicates. Thus the
product must be less than the multiplicand. This effect
of the operation will appear consistent with the principle of
multiplication, when 1t is considered, that multiplying any
number by 1, gives only the same number in the pro-
duct; and, therefore, multiplying by lees than 1, must give
& product less than the number ultiplied.

62. Multiply3§by 9. 3§X9= 23X = ¥ =By

63 Multiply 49 by 3. (See rule under Case 11.)

64. Multiply y5 by 3. (See rule under Case 111.)

65. Muliiply 6% by 3. (Remark under Rule 111.)

66. What is the product of 43 by 157
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67. What is the product of 9241 by 4 ?

68. What is the product of ¥ by £3?

69. What is the product of 8 by 127¢?

70. Which is the most, § X 65, or, 65 X §?

71. What is the product of 294 1§ by 257

In this example, 1t will be most convenient to find the
product of the whole numbers without regard to the frac-
tioo first; then find the product of the fracton in a sepa-
rate operation, and, finally, add the two products together.

72. What is the product of 361 by 34§ ?

73. How many squere inches of paper in a sheet that
is 14F incbes long, and 112 inches wide ?

DIVISION OF FRACTIONS.

The rules for division of fractions, like those for multi-
plication,are based on Propositions 1, and 11.

cASE I. To divide a fraction by a whole number.

RULE. Either divide the numerator, or multiply the
denominator, by the whole number.

CASE II. To divide a whole number by a fraction.

RULE. JMultiply the vhole number by the denomina-
tor, and divide the product by the numerator,

case 1. To divide a fraction by a fraction.

RULE. - Inveré the divisor, and then proceed as in mul-
tiplying a fraction by a fraction.

Observe, that the operation of this last rule is, to mul-
tilPly the denominator of the dividend by the aumerator
ol the divisor for a new denominator, and the numerator
of the dividend by the denominator of thie divisor for a
new nwmerator.

Compound fractions are to be reduced to simple ones,
and mixed nwnbers to improper fractions, before the
adopuon of either of the above rules.

74. Divide '155 by 8. I’§+8=n5§-§=ﬁ. .ﬂm

75. Divide 14 by . {See rule under Case 11.)

76. Divide 25 by ¥. (See rule under Case 111.)

77 Divide the compound fraction § of ¢y by 6.
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78. Divide 326 by the mixed number 53.

79. What is the quotient of 3} divided by 13?

80. What is the quotient of 57 divided by 5 ?

81. What is the t%uotient of & divided by ¢4 2

82. Divide g of v5 by § of { of 2.

83. What is the quotient of 91 £ divided by 15?2 -

84. What is the quotient of 206 { divided by 94 ?

85. How many times is 2} contamed in 3197

86. How many times is 193 contained in 994 ?

87. How many times F of an inch in y;; of & yard ?

First, reduce the y%; of a yd. to the fraction of un inch

88. How many times { of a gill in 3 barrels ?

89. Suppose a wheel 1o be 115 feet in circumference.
how many times will it roll round in going 394 rods ?

MISCELLANEOUS EXAMPLES.

In the following examples, all fractions which appear
in the answers, must be reduced to their value in whole
numbers of lower denominations, whenever there is op-
portunity for such reduction.

90. What distance will a car run in 9% hours, allowing
its veloeity to be 23§ miles an bour?

91. Suppose a car wheel to be 8 feet 7 inches in cir-
cumference, how many times will it turn round in running
464 miles ?

92. If 3fcwt. of sugar be taken from a hogshead con-
taining 14 cwt, 1qr. 651b., how much will remain in the
hogshead +

93. What is the sum of 16Z%cwt., Tewt. 3qr. 84lb.,
2T. 19§cwt., 2ewt. 1}gr., and J of aton?

94. A farmer owning 132§ acres of land, sold 4G A,
3R. 12r. How much land had he remainiog ?

95. What is the value of 363% acres of land, at $473
per acre ?

96. What is the value of 15§ barrels of flour, at

.$4.62} per barrel ?

97. What is the value of a load of wood, containin
6 feet, [§ of a cord,] at $5.25 per cord? Or, what is E
of $56.25¢ Or, $525 X §="
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98. How much land is there in a square lot, measuring
364} rods on every side? (See page 28.)

99, What quantity of land in a lot, which is 65} rods
long and 47} rods wide ?

100. What quantity of wood is there in a pile, 1444
feet long, 3y} feet wide, and 6% leet high?

10E. Suppose a lot of land 1o be 61 rods wide, how
long must it be, to contain 1 acre ? (See Pros. v, page
21. Consider that ! acre contains 160 rods.)

102. What quantity of loaf sugar must be sold at 19 ¢
cents per pound, that the price shall amount to $ 5247

103. What cubical quantity of earth must be removed,
in digging a pit, 13} feet deep, 12} feet long, and 93
fuet wide ? ]

104. What quantity of hewn timber is there in a stick "
that is 12} fcet long, 2} feel deep, and 13 foot wide ?

105. Suppose a stick of timber to be 145 foot deep,
and 8 inches wide; what imust be the length of the stick,
in order that its quantity shall be 1 ton of hewn timber ?
(See Pros. virr, page 22. Consider a ton as the pro
duet of three factors.)

106. Suppose wood to be piled on a base 18 feet Joug
and 7§ feet wide, what must be the height of the pile, 10
cantain 91 cords ?

107. What quaniity of molasses in 4 casks, containing
severally, 55;gal., 313gal., 27 gal., and 581 gal.?

108. Wlat 1s the cost of 4367 bushels of corn, at 62}
cents per bushel ?

109. Suppose 63 gallons to have leaked from a hogs-
bead of wine, what is the value of the remainder of the
wine, ar 87} cents per gallon?

110. How many bottles, each holding t} pint, are re-
quired for bottling 3 barrels of cider?

111, Suppose 41 gallons of cider to have evaporated
from a barrer; what number of bottles, each helding 1 pt.
3} gi., will be required to bottle the remainder ? ’

{12. What is the value of 142} tons of coal, at 74
dollars per ton ?

113. What is the value of § of & bushel of whent, at
the rate of ¢ of a dollar per bushel? [§X§=7]
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114. If 1 hogshead [63 gal.] of molasses cost §263,
?

what is the cost of 1 gallon ¢/

115. What is the cost of 7hhd. 6§ gal. molasses, at
114 cents per gallon?

116. What is the cost of 25 yards 3} quarters of rih-
bon, at 19} cents per yard ?

117. 1f 5} cords of wood cost $26 &, what is the cost
nf 1 cord? .

118. What is the value of 16§ tons of hay, at 11}
dollars per ton?

119. What is the value of 11b. 60z. 12dwt. of silver,
at 20} cents per pennyweight ?

120. If 16§ yards of broad-cloth cost $86.24, what
is the cost of 1 yard ?

121. At 5s. 3}d. per yerd, what is the cost of 78}
yards of cambric, i pounds, shillmgs, and pence ?

. 122, 17 492} yerds of cloth cost £68 4s. 10d., what
i the cost of 1 yard ?-

123. 1If 18} yerds of cotton cost 12s. 9d., what is the,
cost of 1 yard ?

124. What is the value of 5768%Ib. of coffee at 104
pence per pound ?

125. At what price per pound must I sell 432§ pounds
of coffee, in order to recelve £27 3s. for the whole ?

126. If £4437; be equally divided among 76 men,
what will each man receive ?

127. Il 4 of a yard of cloth cost § 3, what is the price
of t yard? Or, 83+4=17

128. If 713 barrels of apples cost $ 211, what is' the
cost of 1 barrel of the apples?

129. If 43 gallons of nolasses cost $23, what is the
cost of 1 quart ?

130. If 1} hogshead of wine cost $250}, what is the
cost of 1 quart ?

131. Bought 5 yards of silk, at $21 per yard; 15}
yards of ribbon, at 12} cents per yard; 17 pairs of gloves,
at 681 cents per pair; and 164 grards of lace, at § 3] per
yard. What is the whole cost:

132. Bought 6} pounds of tea, at 87 } cents per pound;
15} pounds of sugar, at 114 cents per pound; 13} pounds

]
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of coffee at 12} cents per pound; and 16} gallons of
mola.;.ses, at } of a dollar per gallon. What i the whole
cost !

133. Bought 9% barrels of cider, at $24 per barrel;
8 barrels of apples, at § 1§ per barrel; 16 boxes of raising,
at $2.62} per box; 23] pounds of almonds, at 143 cents
per pound. What is the whole coat?

134. Bought 3584 bushels of wheat, at § of a dollar
per bushel; 420 bushels of rye, at 96 } cents per bushel;
146} bushels of corn, at § of a dollar per bushel; and
6513 bushels of oats, at 23% cents per bushel. What is
the whole cost?

135. A purchased of B, 75% tons of iron at $9.61}
per ton. What quantity of coflee, at 12} cents per pound,
must A sell B, o cancel the price of the iron:

136. C purchased ol D, 1397 hogsheads of molasses,
at 15} cents per gallon; and D, at the same time, pur-
chased of C, 896} tons of iron, at 9% per ton. How
much was the balance— and to whom was it due?

137. What is the sum of 34, 7, $, 4> 14, its 4.
$ 38, 3%, %, and {5 of §:

138. Suppose y% of f df {4 to be 2 minuend, and §
of § of } of # a subtrahend; what is the remainder ?

139. What is the product of § of § of } of 100, multi-
plied by $of f of f ok §of 757

140. What is the quotient of § of  of }1, divided by
lof{3of 2ol 13 of g? ’

141. Suppose the sum of two fractions to be §, and
one of the fractions to be %5 ; what is the other ?  (Sce
PRroBLEM I, page 20.)

142. Suppose the greater of two [ractions to be {3,
and their difference 10 be 33 ; what is the smaller fraction?
(See Pron. 11, page 20.)

143. Suppose lEc smaller of two fractions to be 24,
and their difference to be 5% ; what is the greater fraction ?
(See Proe. 111, page 21.)

144. What are the two fractions, whose sum is §3 , and
whose difference is fy? (See Proe. 1v, page 21.}

145. If %3 be the product of two factors, one of whicb
is ofr, what i3 the other > (See Prox. v, page 21.)
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146. Suppose § to be a dividend, and i a quotient;
what is the ::Fv:sur? (See Pros. vi, page 21.)

147. What must be that dmdend whose divisor Is
{3} and whose quodient is 4? (See PRos. ¥ii, page 22.)

148. Suppose the product of three !'actors to be ;i
one of those factors bem%i, and another % ; what is
the third factor# (See Pror. virr, page 22.)

149. A merchant owning 1% of a ship, sold § of what
he owned. What part of the whole ship did he sell ?

150. A merchant owning 4% of a ship, sold 7 of what
he owned. What part of the ship did he still own ?

151, If I buy jy ol §of a shtr and sell § of what I
bought, what part of the ship shall I have left?

The kind of fractions, which have been treated in tlus
article, are called Vulgar fractions, or Common frac-
ions, in dlSmeLlon from another kind, celled Dcctmal
fractions, or simply Decimals.

XI.
DECIMAL FRACTIONS,

A DECIMAL FRACTION is a fraction whose denominator
i5 10, or 100, or 1000, &c. The denominator of a decimal
fraction is never written: the numerator is written with a
point prefixed to it, and the denomiuator is understood
to he a unit, with as many c:q‘ ers annexed as the nume-
rator has glnces of figures, hus, 5 s oy, .26 s 1,

907 is Yoi's - :

When a whole number and declma] fraction are written
together, the decimal point is placed between them.
Thus, 68.2 is 637, 4.87 is 4487

In the notation of whole numbers, a.ny figure, wherever
it may stand, expresses a quantity /5 ghenz as 1t would
exgress if it were written one place furiher to the left

s0 it is in the notation of decimal fractions—the same
u{m:em is vontinued below the place of units, The frat
e to the right of units is the pﬁice of {enths; the second
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of hundredihs; the third, of thousandths; the fourth, of
ten-thousandths; and so on.

Ciphers placed on the right hand of decimal figures, do
not alter the value of the decimal; because, the figures
still remein unchanged in their distance from the unit’s
plece. For instence, .5, .50, and .500 ere all of equal
value,— they are each equal to 3. But every cipher 1hat
is placed on the left of a decimal, renders its value ten
times smaller, by removing the figures one place further
from the unit’s place. Tbus, if we prefix one cipber to
.5, it becomes .05 [#5]; if we prefix two cipbem, it
becomes .005 [13%5]; and so on.

To READ DECIMAL FRACTIONS—Enumarals and read
the figures as they would bs read {f they were whole num-
bers, and conclude by pronouncing the name of the lowest
denominalion. )

1. Read tbe several numbers in the following columans.

.99 .2008 4.008 24.09

-064 -00006 6.37002 630.1174
.0003 03796 09999 6.972479
.5237 -130009 5.0001 28.797

2. Write in decimals the following mixed numbers.
1815 2rdfs 33455 8 ydws
24y 326 1y 8v3fis 47 xszbue
Brs  Tidss  rdds  Oridds
6558es  1973d%  Odotor  S51adithwo

ADDITION OF DECIMALS.

3. Add the following numbers mto one sum. 151.7
<4 70.602 1 4.064-807.2659.

151.7 In arrq.nginﬁ]gecimals for addition,
70.602 we place tenths under tenths, bun-
4.06 dredths under hundredths, &c. We

807.2650 then begin with the lowest denomi~
J033.6279 | Pation, and proceed to add the col
29995279 Yumns as in whole numbers



X1 DECIMALS,. 58

4. What is the suin of 256.9449121.74 8.3065?

5. Add together .6517 19.24 2.6009 4 51.0007 -}
.00009 -{-22.206 + 4.732. .

In Federal Money, the dollar is the umit; that is, dol- -
lars are whole humbers; dimes are tenths, cents are
hundredths, and mills are thousandths.

6. Add together §18.25, $4.09, $2.40, $231 075,
464,207, $50.258, $ 10.00 and 25cts.

7. Wrie the following sums of money in the form of
decimals, and add themn together. 1 and 1cemt, 37
cents, $25 and 7 dimes, 65 cents, $15, 9 dimes, 8 mills,
4 cents and 3 mills, % of a mill, $7 and 8 cents, ; of a
mill, 36 & cents, 10 eagles and 25 dollars, and 7 cents.

SUBTRACTION OF DECIMALS,

8. Subtract 4.16482 from 10.375.
19.975 |  After placing tenths nnder tenths,
4.16452 &c., wt'zrsubtract as in whole nuin-

o o | bers. he blank places over the 2
15.21018 and 8 are viewed a[:. ciphers.

9. Subtract 592.64 from 617.23169.

10. Subtract 45.06 from 260.3.

11. Subtract .B9275 fromn 12690.2.

12. Subtract .231036 from 51.

13. What is the difference between 1 and .17

14. What is the diflference between 24.367 and 13?

15. What is the difference hetween .136 and .1295 7

16. Write 8 dollars and 7 cents in decimal form, and

subtract therefrom, 48 cents and 1 mill.
17. Subtract 9 dimes and 6 miils froin 15 dollars.

-

MULTIPLICATION OF DECIMALS,

Multiplying by any fraction, is taking a certain part of
the multiplicand for the product; eonsequently, multiply-
ing one fraction by another, must produce a fraction
smualler than either of the factors. For example, fhX 7y
=% ; or, decimally, .4 X.3==.12. Hence observe,
that the number of decimal figures in any product, must

5‘
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be equal to the number of decimal figures in both the
factors of that product.

RULE. Multiply as in whole numbers; and in the
product, poini off as many fizures for decimals, as there
are decimal places in both jactors. [f the number of
figures in the product be less than the number of decimal
places in both factors, prefir ciphers to supply the defi-
cisncy.

18. Find the product of 653 by .249. 7.06 hy 3.65.
.593 by 5.62. .146 by .244.

658 7.06 593 146
249 3.65 5.62 244
5922 3530 1186 584

2632 4236 8558 584
1316 2118 2065 202
173.942 25.7690 3.33266 035624

19. Multiply 428 by .27, that is, find .27 of 428.

20. What is the product of 3.067 by 8.2°?

21. What is the product of .6247 by 23 ?

22. What is the product of .099 by .04 ?

23. What is the product of .113 by .0647?

24 Whatis 7.03 X .9 X31.6 X 28.758 ="

25. Multiply 9dolls. 7cts. 6mills [2.076] by 46.

26. What cost 28 yards of cloth, at $7.515 per yd.?

27. What cost 15.9yd. of cloth, at $9.427 per yd.?

28. What cost 275 lemons, at O mills apiece ?

29. At 7 cents and 3 mills per yard, what is the value
of 18704 yards of satin ribbon ?

30. What s the value of a township containing 30519.75
acres of land, at 4dolls. 8cts. and & mills per acre ?

3I. What is .06 of 1532 dollars? Or, what is the
product of 1532 muhtiplied by .06 ?

32. What is 03 of 476 dollars and 78 cents ?

33. If an insurance office charge .015 of the value of a
bouse fur insuring it against fire, what will be the expense
of insuring a hounse, valued at $437.25?

34. Multiply 26.000375 hy .00007.

35. What is the product of 3.62981 by 10000.
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The learner will perceive, that any decimal number is
muitiplied by 10, 160, 1000, &c., by merely removing
the decimal point 89 many places to the right hand aa there
are ciphers in the multiplier. Thus, 6.25 X 10==02.5.
6.25 X 1000 — 6250,

DIVISION OF DECIMALS,

It has been shown, in multiplication of decimals, that
there must be as many decimal places in a product es
there are in both its factors; and it follows, that, in divi-
sion of decimals, there must be as many decimal places
in the divisor and quotient together, as there are in the
dividend. Therefore, the number of decimal places in
the quotient must be equal to the difference between the
number of decimal places in the dividend, and the num-
ber of decimal places in the divisor.

RULE Ihvide as in whole nombers; and in the quo-
tient, point off as many figures for decimals, as the deci-
mal places in the dividend exceed those in the divisor;
that ig, make the decimal places in the divisor and quotient
cam:‘ted together, equal to the decimal places in the divi-
dend.

If there be not figures enough in the guolient to peint
off, prefiz ciphers to supply the deficiency.

When there are more decimel places in the divisor,
than in the dividend, render the places equal, by annes-
tng ciphers to the dividend, before dividing.

After dividing all the figrres in the dividend, if there
be a remainder, ciphers may be annezed lo it, and the
division continued. The ciphers thus annezed, must be
counted with the decimal places of the dividend.

36. How many times is 57.2 contained in 2406.976 ¢
57.2)2406.976(42.08
37. What is the quotient of 11.7348 by 254 ¢
254)11.7343{.0462
38. What is the quotient of 4066.2 by .6487
645, 4066.200(6275
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39. What is the quotient of 3.672 by .81 7

.81)3.672(4.5333+
324

432
405

270
243

270
243

270
243
27

The sign of addition, or
more, here shows, that the true
quotient is more than the pre-
ceding figures express. Wa
might continue the division,
but we should never arrive at
a complete quotient. For tha
purposes of business, it is sel-
dom necessery to extend the
quotient below thousandths;
but, in the following exercises,
those quotients that dn not
terminate, may be extended to
millionths,

40 How many times is 4.72 contained in 637.531?
41. What is the quotient of 2.7315 by 74?
42. What is the quotient of 409.867 by .5806?
43. What is the quotient of 125 by .1045?
44. What is the quotient of 709 hy 3.574 ?
45. What is the quotient of 7382.54 by 6.4252
46. What is the quotient of 715 by .3075 ¢
* 47. What is the quotient of 267.15975 by 13.25?
48. What is the quotient of .0851648 by 423
49. What is the quotient of .009 by .00016?
50. I 17 boxes of oranges cost $98.29, what is the

cost of a single box ?

51. If 550.725 be divided equally among 15 men,
what will be each man’s share ?

52. If 37.5 barrels of Aour be divided equally among
25 men, how much will each man have ?

53. If 46.75 yards of cloth cost $251.702, what is
the cost of 1 yard of the cloth ?

54. Divide 3712 by 42; annexing ciphers to the re-
mainders, until eight decimal figures are obtained tn the

quotient.

55. What is the quotient of 9 divided by 266 }

In this example it will be necessary to annex a suffi-
cient number ol decimal ciphers to the dividend, before
the operation of dividing can be commenced.
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56. What is the quotient 1 divided by B?

57. What iz the quotient of 62 divided by 977

58. Divide 1 by 2. 3 by 4. 10by 12. 3 by I6.
2by13. 6by26. 14byl5. 40by72. 7 by599.

Any decimal number is divided by 10, 100, 1000, &e.
by merely removing the decimal point as many places 1o
the left band as there are ciphers in the divisor. Thus
14.8+10=1.48 14.8-:-1000=.0148.

REDUCTION OF DECIMALS.

CABE L. To reduce a vulgar fraction to a decimal.
RULE. Divide the numeralor by the denominator, and
the guofient will be the decimal.
69. Redoee I to a decimal.
Decimal ciphers are here annexed
8)7.000 o0 the dividend & directed in the
B76 s | le for division ol' deahnals,
~ 60. Reduce the fractions 4, §, ¥, §, +, i, &>
ad to dec:mals

61. ¥g, and reduce it to a decimal,
62. Reduce th:‘ di of } to a decimal.
63. What iy ecimal expression of 247 % ?

64. Reduce §, i, and gy to decimals.

The leamer will diseovet, that the above [ractions, £,
Yr» amd 5y canmot be reduced to exact decimal expres-
sions. The quotient of 2 by 3 is .6666, &c., continually.
The quotient of 2 by 11 is .1B1818, &c.; ; the same two
figures heing repeated continually. The quotient of 1 by
27 i3 .037037, &e.; the same three figures being repeated
contiruatly. Desimals of this kind are treated in the
next Article, under the head of Infinite Decimals. For
most purposes, bowever, three or four decimal pleces will
express any [raction with sufficient accuracy, unless the
integer of the fraction is of very high value.

CASE II.  To reduce a decimal to a vulgar {raction.

RULE. Write the decimal denominator under the dec-
imal, and erase the decimal point: view the éxpression
waa vulgar Sfraction, and reduce if to its lowest terms,
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65. Reduce .4375 to a vulgar fraction.

4375 =15’ ; and to reduce this fraction io its lowest
terms, we divide the terms by their greatest common
measure, which is 265. The result is, 1.

66. Reduce .375 to a vulgar fraction.

67. Reduce .76482 to a vulgar fraction.

68. Reduce .510505 to a vulgar fraction.

69. Reduce .1084058 to a vulgar fraction,

70. Reduce .04608128 to a vulgar fraction.

casE . To reduce the lower denominations of a
compound number to the decimal of a higher denomina-
tion.

RULE. Reducethe given quantitytoav Jraction,
(as taught in pege 40), then reduce the ‘zn Jraction
o a decimal.

The decimal quotients which do not terminate, may,
in the examples of this case, be extended as low ag I.Ee
seventh place.

71. Reduce 12s. 6d. 3qr. to the decimal of a £.

72. Reduce 2qr. 141b. to the decimal of a cwt.

73. Reduce 1R. i4 rods to the decimal of an acre.

74. Reduce 13 dwt. 16 gr- to the decimal of a pound,
Troy weight,

. Reduce 1pk. 1pt. to the decimal of a bushel.

76 Reduce 1Dl to the decimal of a tun of wine,

77 Reduce 4yd. 6in. 1o the decimal of a mile.

78. Reduce § square yards to the decimal of an acre.

79. Reduce 14 cubic feet to the decimal of a cord.

80. Reduce 21h. 50m. 31s. to the decimal of a year.

8t. Express £19. 13s. 94d. decimally; making the
£ the vnit, and the-s. and d. a decimal.

82. Reduce 17hhd. 9gal. 3qt. 1pt. to & decimal ex-
pression; the hogshead being the unit.

83. Reduce 15 tons, Lqr. 140z. to a decunal expres-
sion; the ton being the upit.

84. Reduce 4 wmiles, 7fur. 9r. 3yd. 6in. to a decima)
expression; the mile being the unit,

86. Reduce 25 rods,l 9yd.7ft. 115in., square measure
to a decimal expression; the rod being the umit.
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86. What is the value of 416gal. 3qt. 1}¢. of wine, a1
$1.359 per gallon?

In this example, ﬁrst reduce the quantity of wine to a
decimal expression,— the gallon being the unit-— and then
multiply lhjs quantity mto e price of 1 gallon: the answer
will be $566.533-1. The following examples in this
case ere to be performed in like manner.

87. Whetis the value of 57 yd. 2qr. 3 na. of cloth, at
$6.78 per yard ?

88. What is the value of 7484 yards of ribbhon, at 9
cents 8 mills [.098] per yard ¢

89. What 1s the value of 5741yd. 3qr. of tapa, at 7
mills [.007] per yard ?

90. What is the value of 4 cwt. 1qr. 19Jb. of ra:sms,
at $ 12 per bundred-weight ?

What i3 the value of 32 hhd. 22gal. of molasses,
at 3 19.22 per hogshead ? ’

92. What is the value of 3pk. 7qt. of corn, at 75 cents
per bushel ?

93. What is the cost of 15E.e. 4qr. 3na. of linen,
Bt $1.15 per ell ?

94. What is the cost of TA. 2R. 38r. of land, at
$64 50 per acre ?

VFhat is the cost of 28 scluare rods and 260 square
feet of land, at 434.25 per rod !

96. What is the cost of 291b. 6oz. 8dr. of indigo, at
$3.75 per pound ?

97. What is the cost of 4qr. 3na. of thread lace, at
$4.50 per French ell.?

98. What s the value of 7b. 10 oz. 18 dwt. of copper,
at 27 cents per pound ?

99. What is the valne of 11 0z. 19dwt 23gr. of silver
at $15.25 per pound ?

cABZ 1v. To reduce the decimal of a higher denomi-
nation to it3 value in whole numbers of lower denomina-
tion,

RULE. Multiply the decimal bz that aumber of the
next lower denominalion which makes a unit of the high-
er; anl the product will be of the lower denomination.
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Proceed in like manner twith the decimal in sach ruc-
ceeding product,

100. Reduce .769r. to ils value in yards, feet, and
inches ; that is, change .769 of a rod to yards, &c.

769 There are 5j times, or §.5 times
5.5 .| as many yards as rods in any quantity,
— whether that quantity be a whole num-
2845 ber or a decimal: thereflore, we mul-
3845 tiply the decimal of ared by 5.5, and
4.2295 the product is 4.2295 yards. We
3 then muhiply .2295 of a yard by 3, to
6835 find the feet: but there is not a whole
12 foot in this decimal, and we proceed
to find the inches. The whole result

8.2620 is, 4yd. 0ft. 8.262in.

101. Reduce .775 £ 1o its value in shillings, &c.

102. Reduce .62549. to its value in pence and farthings.

103. Reduce .4694!b. Trey, to oz., dwt., &e.

104. Reduce .624cwt. to its value in gr., lb., &e.

105. Reduce .0653 mile to its value in yd., &e.

106. Reduce .3875A. to its value in R. and rods.

107. Reduce .0098 top to its value in Ib., oz., and dr.

108. Reduce .20831hid. 1o its value in gallons.

109. Reduce .467 ¢wi. 10 its value in gr. 1b. &c.

110. Reduce £741.657 to its proper expression, in
pounds, shillings, pence, and tarihings.

111. Rednce 84.704 miles to its proper expression,
in miles, furlongs, rods, yards, &c.

112. Reduce 50.742A. to its propet expression, in
the several denoininations of square measure.

EXCHANGE OF CURRENCIES.

Belore the adoption of the Federal currency, merchants
in this conntry, kept their accounts in the denominations
of English money. The value of the Pound, however,
and consequently the value of its subdivisions, was vari-
ous: that is, a pound, and consequently a shilling, smﬁed
a greater value of money in some of the states, in
others. Accounts ere now kept, in Federal money, and
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ity denominations are generally used in stating prices. In
some sections of the country, however, prices are fre-
quently mentioned in shillings and pence— & custom which
is mconvenient, and which ought to be discontinued.

In New England, Virginia, Kentucky, and Tennes-
see, } of a dollar is called a shilling.

In New York and North Carolina, § of a dollar is
called a shilling.

In Pennsylvania, New Jersey, Delaware, and Mary-
land, % of a dollar is called a shilling.

In South Carolina and Georgie, { of a dollar is call-
ed a shilling.

In Canada, } of a dollar is called a shilling.

113. How many cents and mills, that is, what decimal
of e dollar, in a New-England shilling? in 2 shillings ?
“tn 3 shillings ? in 4 shillings ?  in*5 shillings ?

114. How many cents and mills in a New-York shil-
ling? in 2s.? in 39.? in4s.f in 5s.? in 6s.7 in7s.?

115. How many cents and mills in a Pennsylvania shil-
ling? in2s.? in3s.? ind4s.? in5s.? 1 6s.?

116. How many cents and mills in a Georgia shilling ?
m2s.r in3s? in4ds.?

117. How many cents are there in 2 Canada shilling ?
in 2s.? in 3s.? in 4s8.? in §s.?

To change the old currencies to Federal money.

RULE. Reduce the pounds, if there be any, to shil-
lings. Denote the shillings os units, reduce the pence
and farthings to the decimal of a shilling, and multiply
the whole sum by that fraction of a dollar which 1is equal
to one shilling.

118. Change 13s. 6id., of the old currency of New
England, to Federal money.

119. Change £42 19s. 4}d. of the old currency of
New Enéland, to Federal money.

120. Change 13s. 6d., of the old currency of New
York, to Federal money.

121, Change £25 17s. 83d., of the old currency of
New York, to Federal money.

6
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122. Change 1S 11d., of the old currency of Penn«
sylvania, to Federal money.

123, Change £14 7s. 64d. of the old currency of
Pennsylvania, to Federal money.

124. Change 16s. 104d., of the old currency of Georgia,
to Federal money.

"125. Change £54 12s. 111d., of the old curroncy
of Georgia, to Federal money.

126. Change 17s. 5d., of the currency of Canads, to
Federal money.

127. Change £21 9s. 32d., of the currency of
Canada, to Federal money.

128. What is the value, in Federal money, of 9 New
Englard shillings ? 9 New York shillings ? 9 Pennsyl-
vania shillings ? 9 Georgia shillings ? 9 Canada shillings ?

MISCELLANEOUS EXAMPLES.,

Any vulgar fraction, which shall appear in the {following
examples, must be reduced to a decimal; and the lower
denominations of compound numbers must also he reduced
to decimals, helore they are brought into operation. No
decimal need be continued lower than siz places. An-
swers to be given in decimals.

129. What is the sum of 6 tons 18cwt. lqr., 5cwt.
3qr. 21lb., 4.093325 tons, 2qr. 271h., Bewt. 2qr. 4ib.,
and 17 tons 5cwt. Oqr. 191b.?

130. What is the difference between 2.90343hhd.
and 4hhd. 47 gal. 3qt. 1pt. of wine ?

131. What is the cost of 15.179 yards of broadcloth,
at 6 per yard ?

132. If 57 yards of cloth cost § 197, what costs 1yd.?

133. Whatis the cost of 28yd. 3qr. of cloth, at §$ 7 55
per yard ?

134. If 18yd. 1qr. of cloth cost $91.16, what is the
cost of 1 yard ?

135. What is the cost of 25cwt. 2qr. 20ib. of hops,
at $4.96 per hundred weight ?

136. \v&hat is the cost of 24hhd. 15gel. of molasses,
at $25.36 per hogshead ?
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137. What is the cost of 256 yd. 3qr. of ribbon, at
8 cents 5 mills [ 085] per yerd?

138, What is the cost of 24} yards of ribbon, at 7
eents per yard ?

139. What is the cost of 3qr. 2na. of broadcloth, at
$10.35 w{l yard ¢

140, at is the cost of 1fir. 7gal. 3qt. of beer, at
$3.50 per firkin ?

141, What is the valve of 23 grains of siver, at § 14
per pound, Troy ? .

142. What is the value of 25 square rods of land, at
$75 per Bere?

143. If $238.86 be divided equally among 19 men,
what will each man receive ?

144. If $775 be divided equally among 8 men, what
will each man receive ?

145. If a man travel 73.487 miles in 15 hours, what
diatance does be travel in 1 hour?

146. What is § of 1142.26?

The result will be the same, whether wo divide 1142.
26 by the denominator 8, (wbich is multiplying by 4},
or, reduce § to & decimal and multiply this decimal into
1142.26. The iormer method is to be preferred; and
the learner is here reminded, that the product of any
decimal will be such a fractional part of the multiplicand
as the decimal indicates.

147. Whatis .125 of 1142.26¢ -

148. Whatis } of 2.565? (Divide by 6).

149. What is .6 of 2.565? (Multiply by .6).

150. What 15 45 of 1999.2¢

151. What is .56 of 1999.2?

152, 'What is v} of 367.65?

153. What is .135 of 387.65°

154. What is yi5 of 37241 dollars ?

155. What'is .06 of 37241 dollars ?

156. Suppose I have § 5372, and pay away .06 of it;
bow much shall T bave left ?

157. A owes B $430.40 to be paid in 10 months;
but B relinquishes .05 of the debt for baving it paid im-
mediately. How much does B relinquish ?
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158. C borrowed of D, §72.85, agreeing to pay it ic
16 months, increased by .08 of itself. hat was the
amount to be paid ?

159, What will it cost to insure a house, worth § 2500,
against the danger of fire, for one year, the price of in-
surance being .025 of the value of the house ?

160, Suppose I purchase & ship for § 12900, and sell
it at an advance equal to .019 of the cost; for how much
do I sellit?

161. How many gallons of wine can be purchased for
$74, at $1.37 per gallon?

162. How many pounds of raisins can be bought for
$9, at 16} cents per pound ?

163, Il a man travel 5.335 miles in t bour, in how
many hours will he travel 166 miles ?

164. If 1B bushels 3 pecks of wheat grow on 1 acte,
how many acres will produce 396 bushels ?

165. 1[ 3 shillings wil pay for 1 bushel of barley, how
meny bushels will 26 shillings pay for ?

166. If 6s. 8d. will pay for I bushe! of wheat, how
many bushels will £11 pay for?

167. 1f 8s. 3d. will pay for 1 galon of wine, how
many gallons will £18 pay for ?

168. What is the value, in Federal moner, of £3 17s.
8d., of the old currency of New England

169. If I buy 230 pelts, in Caneda, at 4s. 3d. apiece,
for what amount Federal money must 1 sell the whole.
in the United States, in order to gain $36.15?

170. How many square feet in a floor, that is 18.63
feet Iong, and 14ft. 3m. widd ? .

17t. How many square feet in a board, that is 15ft.
Gin. long, and 11 inches wide ?

172. How many cubic feet io a box, that is 4ft. §1n. .
long, 3ft. 2in. deep, and 2ft. Yin. wide ?

173. Qoliath iz said to have been 6} cubits higb, each
cubit being 1 foot 7.169 inches. What was his height
tn feet ?

174. How many square feet of paper will it take te
cover the walls of & room, that is 18{t. 9in. long, 148&.
Gin wide, aod 9fi. 3in. high? '
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175. Suppose a man’s property to be worth §6520,
and his 1ax to be .02 of the value of his property; bow
much is bis tax ?

176. If a man earn one dollar and one mill per day,
how much will be earn in a year ?

177 What is the cost of three hundred seventy-five
thousandths of a cord of wood, at four dollars per cord ?

178. A has nine hundred thirty-six dollars, and B has
five dollars, three dimes and one mill. How much more
money has A than B? _

179. A wader sold 4 pieces of cloth~—the first con-
1ained 86 and 3-thousandths yards; the second, 47 and 3-
tenths yards; the third, 91 and 7-hundredths yards; the
fourth, 22 and 9-ten-thousandths yards. What did the
whole amount to, at $7 per yard?

180. A has $31.32, B hes $57F, C has $104§, and
D has $95¢ ; and they agree to share their money equally.
What must each relinquish, or receive ?

181. Suppose & car wheel to be 2 feet 93 inches in
circumferencc; how meny rods will it run, in turning
" round 800 times ?

182, If a car run 1 mile in 3 minutes and 9 seconds,
in what tiime will it run 18 miles ?

183. Suppose the sum of two cerlain quantities to he
1, and one of those quantities to he .8036, what is the
other? {See Pro». 1, page 20.)

194. Charles and Joseph together have $4.33; of
which Charles’s share is 17 shilkngs and 3 pence. What
is Joseph’s share ?

183. Suppose .08 to be the difference between two
gquantities, and the greater quantity to be 80; what is the

maller 7 (See Pros. 11, page 20.)

186. There is a fGeld, 5.864 acres of which is planted
with corn, and the rest, with potatoes. There 15 2A.
3R. 10r. more of com than potatoes. How much is
planted with potatoes ?

187. Suppose 7426.1 to he the difference between two
quantities, and the smaller quantity to be .93; what is the
greater 7 (See Pros. 111, pege 21.)

188. Henry has $1 3565 more money than William;

o* ’
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ardd William has 194. 10}d., New England currency.
How much has Henry ?

189. What are the two quantities whose sum is 290.

009, and whose difference is .99? (See Puon. 1v,
age 21.)

190. Il a horse end chaise cost $437.25, and the
chaise cost $67.08 more than the horse, what is the cost
of each ? .

19t. Suppose 15675.266547 to be the product of
some two lactors, one of which is 27.381; what is the
other? (See Pron. v, page 21.)

192, I{ a boerd be 1fi. 9in. wide, how long must it
be, to contain 26.5 square feet of surface ?

193. Suppose 566.916128724 to be a dividend, and
108.273 the quotient; what is the divisor ! (See Pros.
vI, page 21.)

194, 4397.4 pounds of beef was equally divided among
a number of soldiers, and each soldier received 3.49
pounds. How many soldiers were there ¢

195. Suppose .025 to be a divisor, and .045 the quo- .
tient; what is the dividend ? (See Pros. vir, page 22.)

196. Such a quantity of bread was divided equally -
among 13 sailors, as allowed each smlor 1.236 pounds.
How many pounds were divided ?

197. I[ the product of three factors be 70.4597, the
first of those factors being 3.91, and the second 3.5, what
is the third ? (See Pros. 111, page 22.)

198. What must be the depib of a pit, that is Sft. 5in.
long, and 4fi. 3in. wide, in order that it shall contain
231 cubic feet? (Consider 231 as a product.)

199. Suppose the bottom of a wagon to be 9 feet long,
and 4ft. 3in. wide; how many feet high must wood be
piled in this wagon, in order that the load shall contain
1 cord? (View the cubic feet ina cord as a product.)

200. Suppose wood to be piled on a base, 15Mt. 61n.
long, and 7 ft. 9in. wide, what must be the height of the
pile, to contain 16 cords ?

201. If a stick of timber be 1ft. 9in. wide, and 1.4 ft.
deep, what must be its léngth, in order that the stick
shall coatain 1 ton?
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XH. )
INFINITE DECIMALS. '

Leatoers, whe are preparing fm-r emrén::m] buzinaw, and who do not iosed

ol procecd mmodintely 1 Arte KL, e Ay omit (s nricl,

INFINITE DECIMALS are (hose which are understood
to he indefinitely continued; either by one and the sume
figure perpetuallfv repeated, or, by some number of
fgures perpetually recurring in the same order. Far
example, .444444, &c. .26262626, &c. 057057057,
&c. 134913491349, &c. Decimals of this kind result
from division, when the divisor aud dividend are prime
t0 each other, and the divisor contains prime numbers
other than those contained in 10; that 1s, other than 2
and 5.

An infinite decimal which is continued by the repetition
of a single figure, is called & repeating decimal; and ths
repeated figure is called the repetend.

An infinite decimal wbich is continued by the repetition
of more than one figure, is called a circulating decimal;
and the repeated period of figures is called the circulate,
or compound repelend. :

When other decimal frgures precede the repetend or
circulate, the decimal is called a mized infinite decimal.
For exunple, .3476666, &c. .38171717, &o.

A single repetend is distinguished by a point over i,
thus, .3, which signifies .33333, &c. A compound re-
petend is distinguished by a point over its first, and st
figure, thus, .849, which signifies 849849349, &c.

Similar repetends—whether single or compousd—
are those which begin at the same place, either before er
after the decimal point. For example, .13 end .78 wre
similar; also, .264 and .9038 are similer; also, 3.54 wad
7 36 are similar.

Dissimilar repetends are those which begin at differant
places. For example .6127 and .406 are dissimilar.
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Conlerminous repetends are those which end at the

" same place. For example, .749 and .506.
Similar and conlerminous repetends are those which

begin and end nt the same places. For example, .1308
and .4012.

Any quotient continued by annexing decimal ciphers
to the dividend, is known to be mfinite, whenever a re-
mainder occurs, that has occurred before; and the repe-
tend is known to consist of those quotient figures which
gucceed tbe first appearance, and precede the second
agpearance of the recurring remainder. It may also be
observed, that every quotient which does noi terminate,
must, at some place, repeat or circulate. This truth is
evident from the consideration, that the several remain-
ders, which precede their respective quotient figures,
maust all be within the series of numbers, 1, 2, 3, 4, and
80 on, up to the number of the divisor. Therefore, it is
impossible that the number of partial divisions in any
operation shall equal the number indicated by the divisor,
without the recurrence of some one of the remainders.

REDUCTION OF INFINITE DECIMALS.

CASE I. To reduce a repetend to a vulgar fraction.

The ohservations which lead to the rule are as fol
lows. H 1, with ciphers continually annexed, be di-
vided by 9, the quotient will be Is continually; that is,
if § be reduced to a decimal, it will produce the repeteud
d: and since .1 is the decimal equal to §, 2=2,.3=
4, .4=%, and 50 on, up to .9=7 or unity. Therefore,
every single repetend is equal to a vulgar iraction, whose
numerator is the repeating figure, and whose denominator
is9  Again, i g be reduced to a decimal, it becomes
-01; and since .01 is the decimfll equal to ¢, .Oi’m%,
03==4, and so on, up to .99==y3 or unity.  Again,
if why, be reduced to a decimal, it becomes .001, and
wimes .001 is the decimal equal to ¢by, .002= %,
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003 :=yjy, end so on. This- correspondence exists
aniversally; and, therefore, any circulate—not coataining
an integer— is equal to & vulgar fraction, whose aumera-
tor is the circulating figures, and whose denomioator is
denoted by as many 9s as there are places in the circulate.

RULE. Make the repetend the numerator, and for the
denominator take as many 9s us there are figurts in the
repelend.

. When there are integral figures in the ropetend, o
number of ciphers equallo the number of integrnl figures
must be annezed to the numerator.

1. Reduce .6 to a vulgar [raction.

2. Reduce .037 to a vulgar fraction; giving the frace
tion in its lowest terms.

3. Reduce 123 to a vulgar fraction.

4. Reduce .142857 to a vulgar fraction

5. Reduce .769230 to & vulgar fraction.

6. Reduce 2.37 to a vulgar fraction.

CASETl. To reduce a mized wimite docimel 0 a

vulgar fraction.
bserve, timt a mixed infinite dociowl connis'lt‘ahof ﬁ:o

parts—the finite part, and the repeatiog part. The finite
part may be reduced as shown 1}1’1 Art. xz, Caso 1; and
the repeating part, as shown tn the first case of this articla;
observing, however, to reckon the valve of the fraction
obtained [rom the repeating part ten times less for every
place occupied by the finite Ggures.  For example, the
deciinal .26 is divisible mto the fnite .de'cirnal -2, and the
repetend .06. Now 2=, md .6 would he==§, if
the circulation began immediately ufter the place of unita;
but since it begins aflter the place of tenths, itis § of Yy
==45. Then, .26 is equal to &+ =33+ =%4-

RULE. To as many 9s as there are figures in the
repelend, annes as many ciphers as there are finile placet,
for a denominator. Then, multiply the some au
of 93 by the finile part of the decimal, and add ths repe-
tend io the product, for the numeralor,
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7. What 18 the least yulgar fraction equal to .13?
8. Reduce .148 to a vulgar fraction.

9. Reduce .532 to a vulgar fraction.

10. Reduce .81247 to a vulgar fraction.

11. Reduce .092 to a vulgar fraction.

12 Reduce .00849713 to a vulgar fraction.

CASE 111.  To make any pumber of dissimilar repe-
tends, similar and conterminous.

Observe, that a single repetend may be represented
either a3 a compound repetend or es a mixed decimal;
thus, .6==.666=.66666. Also, a compound repe-
tend may be represented as a mixed decimal; thus,
.248 = .245824 = .24824824. Also, afinite decimal may
be represented as a mixed infinite decimal, by annex-
ing ciphers as repotends; thus, .39==.300=390)=
.390000 Hence, two or more decimals, whbether repe-
tends, circulates, or mixed decimals, may be expressed
with circulating figures beginning and ending together,

RULE. KNind the least common mulliple of the seperal
numbers of decimal places in the several repelends;
extend the repetend which begins lowvest to a2 man
places as the multiple har unils, and make all the other
repetends {0 conform therelo. L

13. Meke 6.917, 3.45, 52.3, 191.03, .057,5.9 and
1 359 similar end conjerminous. The £

- . : e first repetend hes
6.317=6.31731731 |g places; the Second, 2;

62.3 = 52.30000000 |the sixth, 1; the seventh,
191.03 =191.03030303 |1. _The least common
.057=  .05705705 |Multipleof 3,2, 2, 3,1,

. . p 1, is 6: therefore the siimi-
5.5 = 533383333 |0 -

. " ar and conterminous repe-
1.859= 1.35999999 tends have 6 places. P

14. Make 9.614, 1.5, 87.26, .088 and 124.09 similar
and conterminous.
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15. Make 821, 8262, .08, .0902 and 6 s miler and
contermmous. . . '

16. Make .531, .7348, .07 .0503 and .749 similar
and conterminous.

CASE IV. To find whether a given vulgar fraction is
equal to a finite, or infinite decimal; and, of how many
figures the repetend will consist.

If we divide unity with decimal ciphers ennexed
[1.0000, &c.] by any prime number, except the factors
of 10, [2 and 5], the figures in the quotient will begin to
repeat as soon as the remainder is J. And since 9999,
&c. is less than 10000, &c. by 1, therefore, 9999, &c.
divided by any number whatever will leave 0 for a re-
mainder, when the repeating figures are at their period.
Now, whatever number of repeating figures we have,
when the dividend is 1, there will be the same number,
whea the dividend is any other number whatever: for the
product of any circulating number, by any other given
number, will consist of the same number of repeating
figures as Lefore. Take, for instance, the infinite decimal
.3567286733867, &c. whose repeating aljal.l"t is  3867.
Now every repetend [3867] being equally multiplied,
must produce the same product: for though these pro-
ducts will consist of more places, yet the overplus in
each, being atike, will be carried to the next, by which
means ezch product will be equally increased, and con-
sequently every four places will continue alike. From
these observations it appears, thai the dividend may be
altered at pleasure, and the number of places in the
repetend will still be the same: thus, /y=.09, and ¢
oryy X 3=.27.

RULE. Reduce the vulgar fraction to its lowest terms,
and divide the denominator by 10, 5, 0r'2, as ?ffef_l as
possible.  If the whols dénominator vanish in dividing,
the decimal will be finite, and will consist of ar many
figures as there are dicisions performed.

If the denominator do wot vanish, then by the last
quotient divide 9999, §c till nothing remains: the num-

L Y
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bor of O used, will show the number of places in the repe-
ténd; which will begin afier so many places of figures as
there wers 108, bs, or 23 wsed in dividing.

.. 17. s the decimal equal 10 {¢; finite, or infinite— and
if infinite, how many places has the repetend ?

2112 Since the dencminator does
2 56 pot vanish in dividiog by 2, the
9| 28 decimal is infinite: and, as six

—_— 9s are used, the repetend will
214 consist of six figures; beginning

“7)999999  |at the fifth place, because four
142857 2s were used in dividing

18. Examine the [raction vy, as above direrted.
19. Examine the fraction %, as above directed.
20. Examine the fraction 7% , as above directed.
21. Examine the fraction <57, as above directed.
22 Examine the fraction 4}, as above directed.

ADDITION OF INFINITE DECIMALS,

RULE. JMake the repetends similar and conterminous,
und add them together. INvide thie sum by as many 9s
us there are places in lhe repelend; denote tie remainder
18 the repetend of the sum, filling out its places with
ciphers when it has not as many places as the repetends
added; and carry the gquotient to the next column.

23. What is the sum of 3.6 4 78.3476 -735.34

375. 1 974 187.4 ¢

36 = 3.6666666 The sum of the repe-
78.3476 = 78.3476476 ‘geﬁnds s ﬁflf;]-f"“"d-“’ be
735.3  —=735.3333303 | saoiv): Thissumistben
. . divided by 999999, and i

375, == 3J75.0000000 | givesa quotient of 2, which
27 = ,2727272 |wecarry to the column of
787.4. =IB7-4444444 lemhs, and a remainder
- of 648193, which we de-

ﬂl_3_8_0._06_4_8193 note as a repetend.
24. Whet is the sum of 5391.357 +75.38 4 187.2i

+4.2965 4 217.8496 1-42.176 -} 523 -1 56.30048 7
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25. What is the sum of 9.814 + 1.8+ 87.26.083
+124.09 ? o S

26. What is the sum of .162+134.09+-2.93+
97.26 -+ 3.769230 +99.085 4 1.5 + .914?

SUBTRACTION OF INFINITE DECITMALS.

RULE. .Make tke repelends similar and conterminous,
and subtract as wsual; obsersing, 1iat, tf the repetend
of the sublrekend be greater than that of the minvend,
the right hand figure of the remainder must be less by 1,
than it would be, if the expression were finite.

27. Subtract 13.76432 from 85.62.

. . Here, 1he whole repetend
85'62_ _:85'6_262§ of the subtrahend is greater
13.76432=13.76432 !than that of the ininuend, and
71.86103 |the last figure in the remain-
~——— ider is diminished by 1.
28. Subtract 84.7697 from 476.33.
29. Subtract .0382 from 3.8564.

30." Subtract 493.1502 from 1900.842974.

MULTIFLICATION OF INFINITE DECIMALS.

RULE. Change the factors to vulgar fractions, mul-
tiply these fraclions together, and reduce their produci
to a decimal.

31. What is the product of .36 x.252
B—=1p= 4
25=73} 11 X 33 =15 =.0920 Ara.
82. What is the produet of 27.23 x 26 ?
33. What is the product of 8574.3 X 87.5?
34. Whatis the product of 3.973 % 8? o
35, What is the product of 40640.54 X .70503 ?
36. What is the product of 3.145 X 4.297 ?
37. What is the product of 8.3 X 4.6 X 7.03?
88. What is the product of .3 X .00 X 8.2 X987
7
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DIVISION OF INFINITE DECIMALS.

RULE. Change both divisor and dividend into oulgar
Jfractions, find their quotient in o vulgar fraction, and
reduce it to a decimal.

39. What is the quotient of .36 by .25?

-s‘f’:ﬁ%:ﬁ
25 —=4§3 3= X3P=RI=UH

Then, 1185==1.422924901 1857707500881 Ans.
40. What is the quotient of 234.6 by .72
41. What is the quotient of 13.5169533 by 4.2972
42. Divide 819.28007112 by 764.5.

XII1.
RELATIONS OF NUMBERS.

Any number may be viewed as a part, or as so many
parts of any other number ; and it is in this view, that we
shall, at present, notice the RELATION of one number to
enother.

For example, 1 is § of 5, 3 is § of 5, 9 is -5 of 5, &c.
Here 1 stands in the same relation to & that 3 + does to a
unit; 3 stands in the sane relation to 5 that 3 does to a
unit; and 9 stands in the same relation to 5 that § does
to & unit. Thus, the number which is viewed as the part
or parts of another, becomes a numerator, and the other
number the denominator of a vulgar fraction. This frac-
tiou may be reduced, and the relation it expresses will
remain unaltered For i iostance, & of 8 is the same as 4
of 8; and % of 8 is the same as,or«}ofS

In the vanous practice of arithmetic, most of the solu-
tions are performed by process to which the performer is
lad, by consideting the relation which exists between the
numbers concerned. The truth of this remark will ap-
pear evident to the learner, in the course of subsequent
exercises



XIH. RELATIONS OF NUMBERA. 5

1. Express 16 as n fractional part of 56, and reduce
the fraction to its lowest terms.

2. Express 9 as the fractional part of 45, and reduce
the fraction to its Jowest terms.

3. What part of 34 is 207 What pert of 34 is 212

4. What part of 34 is 49 /—Or, in other words, what
is the improper fraction tnat expresses the relation in
which 49 stands to 34 ?

5. What part of 24 is 367 What part of 24 is 37}

6. What part of 2 yards 1ft. 6in. is 1yd. 2ft. 10in.?

In this example, 2yd. 1ft. 6in. becomes a denomina-
tor, and 1yd. 2ft. 10n. the numerator. But both these
quantities must be reduced to their lowest denomination,
inches; the relation will then be simple, and may admit
of being reduced to lower terms.

7. What part of 1 yard is 2 feet 6 inches ?

B. What part of £3 14s. is 16s. 10d.?

9. What part of 9s. 7d. 2qr. is 25. 9d. 1qr.?

10. What part of 5 gallons 2 pints is 3 quarts 3 gills ?

i1. What part of 2 acres is } acre 3 roods 32 rods?

12. What part of $7 is $4.65? -

$7="T00 cents, and §4.65=465 cents. Then 465
cents is $£2 of 700 cents. #5§=+v%%.

When either or both the numbers, whose relation i3 to
be expressed, contains a- decimal fraction, the decimal
places iu the two numbers must be made equal —il they
are not ulrcady so—by anuexing decimal ciphers. The
decimal points may then be erased, and the numbers
written as the terms of a valgar fraction. For example,
the relation of .14 to 9 is Fi5 =115

13. What part of 2.1 is 1.721

i4. What part of 4.87 is 27

15 What part of $24.08 15 $15?

16. What part of .65 is .408?

17, What part of $2 is 77 (Ane. §.)

18. What part of $2 is $7.497

19. What part of 90 cents is $1.35?2

20. What part of $4.375 is $28 7
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21. What part of 5.8 is 31.42?
22. What part of .253 is .97 ?

23. What part of r} is yx ?

The expression of this relation 1s, at first, 8 complex
fractien, 0}' which fiy is the numerator, end 4 the denomi-
nator. The expression may be simplified by reducing
these fractions to a common denominator, and taking the
new numerators for the terms of the relation. See rule,
to reduce a coriplex fraction to a simple one, page 43

24. What part of 12 is 103 ?

25. What part of 3 is £ ?

26. What part of $ 18 4°?

27. What part of 6} is 5§?

29. Wha part ofﬁ is §:?

29. What part of 2} feet is 10] inches ?

30. What part of 142 days is 2345 hours ?

31. What part of 24 gallons is 3 quarts 24 gills ?

32. What part of 5§ rods is 3 rods 23 {t.?

33. What part of } 13 #?

34, What partof ¢ is 37

35. What part of # is 3?

36. What part of 33 is 357

87. What part of 1§ is 3%?

38. What part of 3 shillings is 5s. 7d.?

89. What part of £1 14s. is £5 2s. 73d.?

40. What part of 78} days is 125 days 17§ hours ?

41. What part of 24 tons is 4 tons 6} pounds?

42, Il 35 horses eat 12273 pounds of bay in a week,
what will 17 horses eat, in the same time ?

The most obvious view of the solution of this question
is this — If 35 horses eat 12278 pounds, 1 horse will eat
El, of 12278 pounds, which is 350%% pounds; and 17

orses will eat 17 times 350%§ pounds, whichis 59633}
pounds. A more concise view, however, may be taken,
s follows. 17 horses are }} of 35 horses, and they
will eat §7 of the 12278 pounds of hay. Therefore, we
shall obtain the answer by multiplying 12278 pounds by
the {raction §§. 12279X§}==5963§} JAns.
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43. I a cer run 552 miles upon a rail-road, in 24
hours, how far will it run in 13 hours ?

44. If a car run 3 miles [960 rods] in 8 minutes (450
seconds], in what time will it run 300 rods?

45. H a hogshoad of wine {63 gallons] cost $98.50,
what will 45 gallons cost, at the same rate ?

46. If the annual expense of supporting a fort mammed
with 600 soldiers be $ 182571, what is the expense of
a fort manned with 424 soldiers ?

47. I I can buy 325 barrels of flour {or $ 1425, how
many barrels cau 1 buy for § 5217

43. If a ferry boat cross the river 18 times in 5 hours,
in how many hours will it cross 4 times ?

49. If 9barrels of four cost § 32, what will 28 bl. cost?

In this example, the relation in which 28 barrels atand
10 9 barrels is expressed by em improper fraction; 28
barrels being %P oIPQ barrels. Therefore the answer is
obteined by multiplyiog $32 by %8 ; that is, by multiply-
ing $32 by 28, and dividing the product by 9.

50. I ut wake 300 yards of cloth to make the uniform
clothes for 52 soldiers, how many yards are required 10
clothe 784 soldiers?

51. If 12 horses eat 20 bushels of oats in a week,
how many bushels will 45 horses eat in the same Ume ?

52. If a post 5 feet high cast a shadow 3 feet, on level
ground, what is the height of a steeple, which, at the same
time, casts a shadow 176G feet ?

53. If 40 will paF for 145 vards of cioth, how many
yards can be bought for $75 7

54. [f 95 bushels of corn cost §68.25, what will 320
bushels cost, at the same rate ?

55. Suppose a ship’s expenses in Liverpool to be
£131 13s. 10d. for 22 days; what would be her ex-
penses in the same port for 35 days ¢

56. Il 144 bushels of corn will E‘?W upon 3 acres 1
rood 15 rods of land, how much land is pecessary to
produce 500 busheis ?

57. Bought 269 yards of cloth, at the rate of § 100 for
30 yards. What did it amohmt to?

7
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58. Bought 24yd. 3qr. 1na. of cloth, at the rate of
$12.30 for 4yd. Iqr. 2na. What did it amount to ?

Since it Is necessary, in this example, to consider 24
yd. 3gr. 1na. as a fractional part of 4 yd. 1 qr. 2pa., the
first step in the operation is, to reduce both quantities of
eloth to nails.

59. If 13gal. 2qt. 1pt. of wine cost $21.15, what
wil 36gal. 3qt. 1 pt1. cost, &t the same rate ?

60. If 26 barrels of flour cost £ 28 14s. 6d. how meny
barrels will £35 10s. 4d. ll:uay for ?

61. If 6¢gal. 2qt. 1pt. of wine will fill 31 botiles, how
many bottles are required for 11gal. 3qt.?

62. If 144 gross of buttons cost £22 19s., how many
gross can be bought for £12 §s. 5}d.?

63. If 2hhd. 19¢gal. 2qt. of wine cost £93 1. 2]d.
what will 25 hhd. 36 gel. cost? :

64. If 15 yards of cloth cost $39.45, how many yards
can be hought for $21? (See remark under exampie 12.)

65. At therate of § 94 for 78 days’ work, in how meny
days cen a labourer earn § 72.375 2

66. At the rate of § 240 for 9.5 acres of land, what is
the value of 7.25 acres ?

67. Atthe rate of $182.50 for 8 acres of land, what is
the value of 12.7 acres?

68. Atthe rate of 75 cents for .92 of a bushel of comn,
what 15 the value of .643 of a bushel ?

69. In bow many minutes will a locomotive car ran
49.9 miles; allowing it to run ot the rate of 2.5 miles in
§.75 minutes ?

70. If 43.64 pounds of copper be worth $9.075, what
is the value of 108.9 pounds ’

71. If 14 dollars will pay for the carriage of a ton 75.6
miles, what distance can a ton be cartied for 16 dollars
75 cents, at the same rate }

72. If 4 of a yard of cloth cost §7, what is the cost
of fx of a yard? (Recur to example 23.)

_73. M a rail-road car run 260 miles in {2 hours, what

distance will it run in 10 hours ? (See cxample 24.)
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74. If a maan earn $1.15 in § of a day, how much can
he earn in 3 of a day? (See example 25.)

75. Suppose ? of an acre of land to be worth 54 dol-
lars; what is  of an acre worth ?

To solve Iinis guestion, by the process to which the
scholar has been led, he will consider § as a denominator
and § as the numerator of a complex fraction, expressing
what part of 54 dollars } of an acre is worth; and, after
reducing this complex fraction to a siniple one, will mul-
tiply the simple fraction into 54 dollars, for the answer.
Now the effect of the process is the same as that of mul-
tiplying the 54 by 4, and dividing the product by §: arnd
this last method is to be preferred, because it is shorter.
Thus, 54 X§==6, and 6 --}=8.

76. I Z of aship cost $15000, what does } of her cost?

77. I § of alot of new land e worth 300 dollars, what
is 5 of the lot worth?

78. If e horse trot 1840 rods in 1§ of en hour, how
many rods does he trot in % of an hour?

79. If 96} yards of cloth cost %642, what will 254
rards cost, at the same rate 7 )

80. IT 153 yards of cloth cost $75, what will 142§

ards cost ?

81. If 9% barrels of flour be consumed hy a company
in 18 days, how long will 253 barrels last ?

82. If e mill grind 8% bushels of corn in 1 hour and
22 minutes, in what time will it grind 253 bushels ?

83. If a ship sail 924 miles in 8} hours, in bow many
bours does it sail 65 miles ?

84. If a barrel of Rour will support 12 men for 25
days, how long will it support 8 men?

Since the flour will support 12 men 25 days, it would
support 1 man 12 times 25 days, or 300 days; and since
it would support 1 man 300 days, it will support 8 men
k of 300 days, or 37¢ days. Thus, to oblain the answer,
we multiply 25 days by 12, and divide the product by 8.
A litle attention to the conditions of this question, and
the process of the operation, will enable (he leamer to
perceive, at once, that the answer is ¢ of 26 days.
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85. If a quantity of beef will support 436 men 73 duys,
how long will it support 240 men?

86. If a barrel of beer will last 10 men 16 days, how
long wil it last 23 men?

The beer would last 1 man 10 times 16 days, or 160
days; and it will last 23 men gy of 160 days, or 623
days. The question is, however, more conveniently
viewed thus;—Since the beer will last 10 men 16 days,
it will tast 23 men 4§ of 16 days; and, hence, 16 is to be
multiplied by £§.

87. Suppose a ceriain quantity of hay will feed B5
sheep 71 days; how long will it feed 230 sheep?

85. If 256 men can make a certain piece of road in
240 days, in what time will 190 men make it?

89. 1f 9 yards of silk, that is 3 quarters wide, will line
4 cloak, how many yards, that is 5 quarters wide, will
line the same cloak ?

90. If 110 yards of paper, that is 32 inches wide, will
cover the walls of a room, how many yards, that is 24
inches wide, will cover the same walls ?

91. Suppose a man can perform a piece of work in
45 days, by working 7 hours a day; in what titme will he
perform it, if he work 10 hours a day?

92. Suppose a company of men cen perform & piece
of work in 155 days, by working 12 hours a day, in what
time will they perform it, by working 5 hours a day?

93. How many days will it take 119 horses to eat the
hay that 44 horses would eat in 60 days ?

94. The hind wheels of a coach, which ere 180 inches
in circumference, will turn round 4825 times in running
a certain distance, how many times will the {orward wheels
turn round, they being 145 inches in circumference #

95. If a ship, by sailing 9 miles an hour, will effect a
passage to Europe in 85 days, in how many days would
she effect the passage by sailing 13 miles ean hour?

96. If a vessel, by saling 10} miles an hour, will make
a passage from Bangor to New Orleans in L1 days, in
how meny days would she make the passage by sailing
121 miles an hour ?

97. Suppose A rides 6% miles an hour, aod performs
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a certain journey in 14+ days; in what time will B, who
rides only 4% miles an %Our, perform the same journey?

98. If 6 persons expend $ 300 in Bmontha, how much
will serve 15 persons lI::-r 20 months ?

Since 6 persons expend § 300 300 750
in 8 months, 15 persons wouldl,. 15 20
in the sane time, expend ¥ o T hm
4300, which is $750. Then, 04500  8)15000
since 15 persons would expend 750 1875
$750 in 8 months, they would, in 20 months, expend
2? of $750, which is $1875. The adjoined operation
corresponds to this solution.

99. If the wages of 6 men for 14 da;s be §84, what
will be the wages of 9 men for 11 days

100. If 3 pounds of yam make 9 yards of cloth, 8
quarters wide, how many pounds would be requu'ed to
make a piece of cloth 45yd. long and 4 gr. wide?

101. If a class of 25 girls perform 1750 exemples in
arithmetic, in 15 hours, how many examples o equal
length a class of 30 girls perform, in 18 hours ?

102. Hythe use of § 100 for 90 days, be worth $1.50,
what i3 the vse of $ 78 for 85 days werth?

103. If the use of $ 100 for 30 days be worth 75 cents,
what is the use of $1240 for 57 days worth?

104. If a man travel 217 miles in 7 days, travelling 6
hours & day, how many miles will be travel in 9 days, if
be travel 11 hours a day?

When he travels 6 bours s day, he advances 217 miles
I 7 days, and were he to proceed thus for 9 days, he
would advance ¥ of 217 miles, or 279 miles. Since, by
travelling 6 hours a day he would, in 9 _days, advance
279 ml., by travelling 11 hours a day, he would advance
Y of 279 ml., which is 5113 mL, or 511} ml.

105. If a man perform a _;ourney of 1250 miles in 15
days, by travelling 14 hours a day, how meny days will
it take him, to perform a journey of 1000 miles, hy travel-
ling 13 hours a day?

106. If 10 cows eat 7} tons of hay in 14 weeks, how
many cows will eat 22} tons in 28 weeks ?
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107. If 6 men will mow 35 acres of grass in 7 days,
by working 10 hours a day, how many men will be re-
quired to mow 48 acres in 5 days, when they work 12
bours & day?

108. If 14 men can cut 87 cords of wood in 3 days,
when the days are 14 hours long, how many men will cut
175 cords, when the days are 11 hours long ?

109. If 16 men can build 18 rods of wall in 12 days,
how many men must be employed to build 72 rods of the
same kind of wall in 8 days ?

110. If 25 persons consume 600 busbels of comn in
2 years, how much will 139 persons consume in 7 years ?

Since 25 persons consume 600 bushels in 2 yenrs,
139 persons would, in the same time, consume 3 of
600 bushels, which is 3336 hushels. Then, since 139
persons would consume 3336 bushels in 2 years, they
will, in 7 Eears, consume % of 3336 Lushels, whicb 1
11676 bushels.

111, If 154 busbels of oats will serve 14 horges for
‘14 days, how long will 406 bushels serve 7 horses ?

112. ¥ 25 men can earn $ 6250 in 2 years, how long
will it take 5 men to earn $11250?

113. If 9 men can mow 36 acres of grass in 4 days,
how many acres will 19 men now in 11 days ?

114. If a family of 9 persons spend $450 n 5 months,
how much would be sufficient to maintain the family 8
months, after 5 more persons were added ? ’

115. If a stream of water running into & pond of 190
acres, will raise the pond 10 inches in 12 bours, how
much would a pond of 50 acres be raised by the same
strear, in 10 hours ?

116. If the wages of 4 men, for 3 days, be $11.04,
how many men may be hired 16 days for $103.04 ?

117. If 3 men receive £8 18s. for working 194 days
what must 20 men receive for working 100} days ¢

118. If 1112 bottles are sufficient to receive 5 casks
of wine, how many bottles are sufficient to receive I8
casks of wine ? ]

119. If 725 bottles hold 4 barrels of wine, bow many
bottles are required to hold 3 tierces of wine ?
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120. If 248 men, in 5 days, of 11 hours each, can dig a
trench 230 yards long, 3yards wide, and 2 yards deep, in
how many days, of 9 hours each, will 24 men dig a trench
420 yards long, 5 yards wide, and 3 yards deep ?

Since 248 men, in 5 days, of 11 hours each, can dig
a trench 230 yards long, 3 yards wide, and 2 yards deep,
24 men, working in days of the same length, would dig a
trench of the same dimensions in %% of 5 days, which is
811%$=>51% days; and, working in days of 9, insteed of
11 hours each, the trench would occupy them ¥ of 513
days, which is 63;% days. Again, since the trench to be
dug hy 24 men is 420, instead of 230 yards long, this
length, (the widih and depth remaining unchanged} would
occupy them $3%=—=143 of 63,4 days, which is 1155%
days. Again, since the trench to be dug by 24 mien s
5, instead of 3 yards wide, this width {thé depth remain-
ing unchanged) would occupy them 3 of 1155% days,
which is 19211% days. Lastly, since the trench to be
dug by 24 men is 3, instead of 2 yards deep, it will
occupy them § of 192114 days, which is 23833 =288,%
days, the answer.

121. 1f 12nen can build a brick wall 25 feet long, 7 feet
high, and 4 feet thick, in 18 days, in how many days will
20 men build a brick wall 150 feet long, 8 feet high, and
5 feet thick ?

122. If 15 men can dig a trench 735 feet long, 8ft
wide, and 61t. deep, in 12 days, how many men must
be employed to dig a trench 300ft. long, 121t, wide, and
9fi. deep, i 10 days?

123. l;l' the carriage of 44 barrels of flour, 108 miles
be worth $215, what is the carriage of 36 barrels, 162
miles worth ?

124. If 175 bushels of corn, when corn 1s worth 60
cents a bushel, be given for the carriage of 100 barrels
of Aour, 53 iniles, how many bushels 0% corn, when corn
is worth 75 cents a bushel, must be given for the carriage
of 90 barrels of flour, 200 miles ?

125. If 12 ounces of wool make 2} yards of cloih,
that is 6 quarters wide, how many pounds of wool would
make 150 yards of cloth, 4 quarters wide ?
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MISCELLANEOUS EXAMFPLES.

126. A owned o of a ship, which he sold for $ 3650,
and B owns vy of her, which be wishes to sell at the same
rate. What must be B’s price ?

Since the price of £y of the ship is $3650, the price
of the whole ship must be % of $ 3650, which is $17520;
and ¥ of $17520 is $ 5256, which must be B’s price.

127. If 365Q be #; of some number, what is vy of the
same number?

128. A merchant has bought 5 of 2 company’s stock,
for $92000. What would be the price of % of tho stock,
at the same rate ?

129. A merchant owning {; of a ship, sold 4 of what
be owned for $1841. What is the value of LEIE: whaole
ship, according to this sale ?

130. 1841 1s 4% of {5 of what number?

131. After a certaio tract of land had been equally
divided among 16 owoers, one of them sold £ of his share
at 5, an acre, and received $444. How much land wes
there in the whele tract ?

122, K % of a yard of cloth he worth £ of a dollar,
what is the value of v of a yard ?

Since ¢ of a yard is worth § of a dollar, 2 yard is
worth ¢ of £ of a dollar, which is §§ of a dollar; and
vy of a yard is worth 4 of §§ of a doliar, which is 7§3
of a dollar, or $ 153} = 135 =8 1.559 .

133. If 3 of a yard of lace be worth 3 of a dollar
what ks y%; of & yard worth? :

134. If  of a barrel of flour cost 4 dollars, what is
the cost of 6§ barrels, at the same rate ? .

135. If 13} bushels of coro cost 7 dollars, what is
the price of 93 hushels, at the same rate ?

136. If 423 pounds of indigo be worth $87.625, what
is the value 0} 192¢ pounds ?

137. A garrison of 900 men have provision for 4
months. How many mep must leave the garrison, that
the provision may last the remainder 9 months ?

138. If a loaf of bread weigbing 32 ounces be sold for
eight cents, when flour is worth § 6.50 per barrel, what
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ought the eight-cent loaf to weigh, when flour is worth
only $5 a barrel ?

139. A company of 75 soldiers are to be clothed; each
suit i to contlain 3} yards of cloth, 6 quarters wide, and
to be lined with flannel £ of & yard wide. How many
yards of flannel will be required ?

140. If a garrison-of 1500 men consume 750 barrels
of Aour in 9 months, how many barrels will 2150 men
consume m 15 months ?

141. How many tiles 8 inches square, will cover a
hearth 16 feet long, and 12 feet wide #

142. If the expense of carrying 17 cwe. 3qr. 14lb.
65 miles be $23.84, what will be the expense of carrying
53cwt. 2qr. 150 miles, at the same rate ?

143. Two men bought a barrel of flour; one paid 3}
dollars, and the other paid 3% doflars. 'What part.of the
flour should each of them have ?

144. If the corn contained in 8 bags, holding 2 bushels
2 pecks each, be worth $14.25, what is the value of the
corn contained in 7 bags, each holding 2bu. 3pk. 7qt.?

145. A ship of war sailed with 650 men, and provision
for a cruise of 15 months. At the end of 3 monihs she
captured an enemy’s vessel, and put 75 men on board of
her. Five months after, she captured and sunk another
vessel, and took on board the crew, consisting of 350
men. How long did the provision Iast, from the com-
mencement of the cruise ?

146. A built 156 rods of wall in a certain time, and B
in the same time built 13 rods to every 12 that A built.
They were paid $1.25 per rod. How much did B re-
ceive more than A ?

147. A father bequeathed $ 6000 as follows; viz, % to
his wife, } to his son, § to his daughter, and tbe remain-
der to his servant. How much did each receive?

148. 1f 1} of a pound of sugar be worth £ of a shilling,
what is the value of § of a cwt.?

149, If 757« galions of water, in one hour, run into a
cistern, which will hold 6} hogsheads, and by a pipe 24}
gallons an hour run out, in how many hours, minutes and
seconds will the cistern be filled ?

8
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X1v,

PERCENTAGE.

Under this head may be classed, those computations
which investigate the value of a given number of hun-
dredths of any quentity. The number of bundredths to
be taken or considered in any number, is called the per
cent. The term, per cent., is an ahbreviation of per
centum, which signifies by the hundred.

Any per cent. is conveniently expressed by a decimal.
Thus, 1 per cent. of any aumber is .01 of that number;
8 per cent. is .08; 25 per cent. is .25; &c-

1. A merchant, who has 1426 dollars deposited in the
bank, wishes to draw out 5 per ceni. of his deposite.
How many dollars must he draw ?

Siuce 5 per cent. of any quantity is 135 of 1426
that quantity, the question to be solved in this .05
example is— What is 7 of 1426 dollars? Or, $71.30

decimelly— What is .05 of 1426 dollars ¢ The
answer is conveniently found by multiplying 1426 by .05.
The whole number in the product expresses dollars, and
the decimal expresses cents.

2. A trader, who went to the city with 321 dollars, to
purchese goods, laid out 9 per cent. of his money for
coffee. How many dollars did he pay for coffee ?
What is 1 per cent. of 100 dollars ?

&

4. What is 1 per cent. of 834 dollars ?

5. What is 3 per cent. of 100 dollars ?

6. What is 3 per cent. of 42 dollars ?

7. What is 6 per cent. of 100 dollars ?

8. What is 6 per cent. of 99 dollars ?

9. What is 7 per cent. of 100 dollars ?

10. What is 7 per cent. of 1000 dollars ?
11. What is 8 per cent. of 26 dollars ?

12. What is 9 per cent. of 354 dollars ?
13. ‘What is 10 per cent. of 2244 dollars ?
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14. What 13 16 per cent. of 13 dollars?

15. What is 37 per cent. of 211 dollars ?

16. What is 99 per cent. of 100 dolars

17. What is 100 per cent. of 48 dollars ?

19. A trader laid out 1214 dollars zs follaws. He
paid 24 per cent. of the money for broedcloths; 38 per
cent. for linens; 8 per cent. for calicoes; and the remain-
der for cottons. How many dollars did he pay for each
kind of goods?

When the rate per cent. is a vulger fraction, or a mix-
ed number, the frection may be changed to a decimal.
Observe, that, I per cemt. when expressed decimally, is
.01; therefore a fraction of 1 per cent. when reduced to
a decimal, hecomes so many tenths, hundredths, &c. of 8
hundredth. For example, as 4 of 1 unit is .25 of a unit,
s0 } of 1-hundredth is .25 of a bundredth, and is denoted
thus, .0025.

19. What is 3} per cent. of 243 dollars ?

3 per cent. ==.03 243
4 per cent. =.006 .035
.035 12156

729

8.505 JIns. $8.50%

20. What is 4} per cent. of 2746 dollars ?

21. What is 7} per cent. of 41 dollars ?

22. What is 12} per cent. of 358 dollars ¢

23. What is § per cent. of 100 dollars ?

24, What s % per cent. of 61 dollars ?

25. What is % per cent. of 9487 dollars ?

26. If B4 per cent. be wken from 36 dollars, how
many dollars will there be remaining ?

27. A merchant who had 400 barrels of dour, shipped
424 per cent. of it, and sold the remainder. How many
barrels did he sell ?

28. A trader bought 800 pounds of coffee; and, in
ﬁtt'u:g it to his store, 23 per cent. of it was wasted.

ow many pounds did he lose > What did the remainder
amount to, at 13 cents a pound ? ' .
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29, Two men had 120 dollars each, One of them
paid out 14 per cent. of his money, amd the other 17§
per cent. How many dollers did one pay mare than the
other?

30. Find 7} per cent. of §344. :
When there is a fraction m the 344 + 100=8.44

rale per cent. which cappot be 7}
exaclly expressed hy a decimal— - 2408
as in this example— we first find 1143
1 per cent. of the given sum, by

dividing it by 100; that is, by cut- $25.233

ting off two decimal figures, and then mwultiply this quo-~
tient by the mixed number expressing the rale per cemt.

31. What is 4} per cent. of 624 i:llm?

82. What i3 6§ per cent. of 28 dollars ?

33. What is 3} per cent. of 2310 dallare

34. What ig 94 per cent. of 17 dollars?

85. What is 84 per ocent. of 152 dollars?

36. Find the difference between 53 per ceal of 41
dollers, and 4 § per cent. of 39 dolles.

37. What is 7 per cent. of $24.32¢

Here we have cents [decimals] in the num- 24.92
ber on which the percentage is to be teken. .07
We however multiply as usual in decmal ra—
multiplication; and the first two decimal fig- $1.7024
ures in the product express cents, the third figure ex-
presses mills, and the fourth expresses fenths of & mil.

38. What is 14 per cent. of $641.94?

39. What is 4} per cent. of $37.267

40. What is 11} per cent. of §150.75 ? -

41. What is 123 per cent. of $ 25.32?

42. If a borse and gig cost 400 dollars, and the gig
cost 32 per cent. of the sum, what did the horse cost

43. Find the difference between 13} per cent. of
$18.09, and 7 per cent. of $41.

44. Find the difference between 9 per cemt. of § 16,
and 8 per cent. of §17.30..
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45. A yoimg man, who had 94 dollars deposited in the
Savings Bank, drew out 25 dollars. 'What per cent. of
his deposite did he drew out ?

We perceive, that the sum 94)25 0(.26 § =2634

he drew out, was 3§ of the sum 188

he had deposited: and, since 620
the rate per cent. of any sum 564
is a certain number of hun- -
dredths of that sum, the ques- 56

tion to he solved is— How many hundredths is 23.
ninety-fourths ?~— To solve this question, we change #§
to a deciinal; restricting the decimal to hundredths; that
is, carrying the quotient no further than two places.
Any remainder which might allow the quotient to he
carried further, may, in cases like this, be expressed in a
vulgar [raction. Ans. 2633 per cent.

46. -A man, who was owing a debt of 240 dollars, has
paid 32 dollars of it. What per cent. of the debt has he
paid ?

47. A merchant gave liis note for 235 dollars, and
soon after paid 110 dollars of the sum. What per cent.
did he pay; and what per cent. still remained due ?

43, If the cloth for a coat cost 12 dellars, and the
making 7 dollars, what per cent. of the whole expense is
the making ?

49. What per cent. of 100 dollars is 6 dollars ?

50. What per cent. of $28.50 is #1.10?

61. What per cent. of $94.12 is $4.42?

52. What per cent. of § 57.08 is 32 cents?

53. What per cent. of $10.10 is 7 cenis ?

54. What per cent. of $48.11 is 99 cents ?

55. What per cent. of $75 is $4.18?

To find the value of a rate per cent. on any sum of
English money,— First, change the lower denominations
of money in the sum, to a decimal of the highest denomi-
nation; and then proceed to multiply by the rate, as if
the sum were dollars and cents. The whole number in
the product will he of the same denomination of money
with the whole number in' the multiplicand; and the

B »
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decimal in the product must be changed to the lower
depominations.

56. An English gentleman took passage from Liver-
pool to Boston, in the ship Dover, having £672 12s
4d. He paid 5 per cent. of his funds for his passage,
How much did he pay ?

12 4. .6308
20(12.333 4 20
672.616+  12.6160
.05 12
33.63080 7.8920
4

1.56804ns. £33125.7d.1qr.4
57. What is 8 per cent. of £47 19s, 7d.?
58. What is 3 per cent. of £9 141, 3(!1'.?
59. What is 16 ver cent. of £22 16s. *
60. What is 25 per cent, of 19s. 8d. 2qr.?
61. What is 6 per cent. of £2584°
62. What is 50 per cent. of 18s. 10d. 2qr.?
63. What is 4} per cent. of £214 155. 10d.¢

COMMISSION.

ComuisstoN is the compensation made to {actors and
brokers for their services in huying or selling. It is
reckoned at so much per cent. on the money employed
in the transaction.

64. What is the commission on £500 at 2} per ceot.?

G5. Suppose I allow my correspondent a commission
of 2 per cent., whatis his demand on the disbursement
of £3697¢

66. If I ollow my factor a commission of 3 per cent.
{or disbursing £748 11s. 8d. on my account, what does
bis commission amount to ?

67. How much does a hroker receive on a sale of
stocks amounting to 52648 dollars, allowing his commis-
sion to be g of 1 per cent.?
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68. What is the amount of commission on 395 dollars
75 cents, at 3} per cent.?

69. A commission merchant sold goods to the amount
of 6910 dollars and 80 cents, upon which he charged a
commission of 2§ per cent. How much money md he
to pay over to his employer ? '

70. Sold 94tons, 17 cwt. 3qr. of iron, at 96 dollars a
ton, at a commission of 2} per cent. on the sale. What
did my commission amwount to! How much bhad I to
pay over?

STOCKS.

Stock 13 a property, consisting in shares of some es-

tablishment, designed to yield an income, It includes
government securites, shares in incorporated banks, in-
surance offices, factories, canals, rail-roads, &c.
- The nominal value, or par velue of a share, is what it
originally cost; and the real vale, at any time, is the
sum for which it will sell. 'When it will seli for more
than it originally cest, it is said to be above par, and the
excess is stated at so much per cent. advance. When
its real value is less than the original cost, it is seid 1o be
below par, and is sold at a discount.

71. Sold 10 shares in the Manufacturers Insurance
Company, at 5 per cent, advance, the par value of a share
being 100 dollars. How much did I receive ?

72. Bought 15 shares in the Boston Bank, at § of 1
EE] cent. advance, the par yalue being 50 dollars a share.

Jow much did I give for them?

73. 8old 64 shares in the State Bank, at 13 per cent.
advance, the par value heing 60 dollars a share. How
much did I receive for them ?

74. Sold 9000 dollars United States 5 per cent. stock,
at an advance of 7} per cent. What was the amount of
the sale ?

75. Sold 18 shares in an insurance oftice, at 1§ per
ceut. discount, the par value being 100 dollars a share.
How much did they come to ?
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76 Bought 16 shares wn the Massachusetts Bank, at 1§
per cent. advance, the par value being 250 dollara a
share. 'What was the amount of the purchase ?

T7. Bought 54 shares in the New York City Bank, at
74 per cent. advance, the par value being 100 dollars o
share. How much did they cost me ?

78. I directed a broker to purchase 25 shares of rail-
road stock, at a discount of 13 per cent. the par valua
being $ 100 per share. Allowing Iie broker’s commission
to be é&er cent., what will the whole cost me?

79. What will 16 shares in the Philadelphia Bank cost;
the par value being $ 100 per share, the price being 3}
per cent. above par, and the broker charging a comimis-
sion of § per'cent.?

INSURANCE.

INsURANCE ig security given, to restore the value of
ships, houses, goods, &c., which may be lost by the
serils of the sea, or hy fire, &c. The security is given
in consideration of a premium paid by the owner of the
property insured.

he premium is always a certain per cent. on the value
of the property insured, and is paid at the time the insur-
ance is effected.

The written instruieent, which is the evidence of the
contract of indemnity, is called a policy.

80. What is the amount of premium for insuring
19416 dollars at 2} per cent.?

81. 1 effected an insurance of 3460 dollars on my
dwelling house for one year at § of 1 per cent. What
did the preminm amount to ?

82. Il you obtain an insurance on your siock of goods
valued at 7325 dollars, at § of I per cent. what will the
premium amount to ?

83. If you should take out a policy of 3168 dollars,
on your store and goods, at a premium of 41 cents on a
huindred dollars, what would be the amount of premium ?

84. An insurance of 18000 dollars was effected on
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the ship 8turdy, on her last voyage from Buston to Cal-
culta, at a premivm of 3 per ceut. out and home. What
did the premium ammount to ?

85. An insurance of 3500 dollars on stock im a cotton
{gctary was eflectad at 3§ per cent. for one year. What
was the amount of premjum ¢ -

86. A gentleman procured an insurance for one year
on his bouse valued in the policy at 8756 dallars, and on
his farniwre valued at 2139 dollars, at g premium of 39
cents o a hundred dollars. How muck did the pre-
mivm amount to ?

XV.
INTEREST.

InTEREST is a premium paid for the use of money.

It is campted by percemtage; a certain per cent. on
the meney being puid for its use, for a stated time.

The money om which interest is paid, is called the
Priacipal. The per cent. puid, is called the Rate. The
principal and inierast d together, are called the
dAmount,

Whea & rate per cent. is stated without the mention of
any term of time, the time is anderstood to be 1 year.

Tha rate of interest is regulated by siate laws, and is
oot uniform in all the states. We shall, however, first
treal of 6 per eent. par annum, ¢s this is the rate most
ecommonly paid.

As interestis always expressed by some rate per cent.,
the most convenient way of computing it is, to find the
decimal expression of the rate for the time, and multiply
the principal by this decimal: the product is the interest.
‘Thus, i the rate for 1 year be 6 per cent. or .06, for 2
years itis 12 per cent. or .12, lor 3 years it 18 18 per
cent. or .18, and so on. The interest of 24 doHers for
3 years, at 6 per cent. a year, is found thus, 24 X.18=
¢ 4.32, the interest snught.
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Rare pER CENT. PoR MoxrHs, The decimal ex-
pression of the rate for months, when the rate is 6 per
cent. & year, is easily obtained; for, if the rate for 13
months be 6 per cent. or .06, for 1 month it is 4 of 6

er cent. which is } per cent. or .005; for 2 months it
18 L per cent. or .01; for 3 months it is 1} per cent. or
.015; for 4 months it is 2 per cent. or .02; lor 3 months
1t is 2} per cent. or .025; for a year and 1 month it is
6} per cent. or .065; for a year and 2 months it is 7 per
* cent. or ,07; for a year and 11 months it is 11} per cent.
or .115.

1. If the rate of interest be 6 per cent. for a year,
what is the rate for 1 month?...... for 6 months ?.....,

for 7 monuis ? ....., for 8 months? ...... for 9 months?
2. At 6 per cent. a year, what is the rate for a year
and 1 month?...... a year and 3 meonths?...... a year

and 4 months ? ...... a year end 10 months }

RaTE PER cENT. FOR Davs. Observe, that the rate
for 2 months, which is 60 days, is 1 per cent. or .01;
and for v of 60 days, which is 6 days, it is 4y of .01,
which is .001. Now since the rate for 6 days s 1-thou-
sandth, the rate for any number of days is as many thou-
sandths as there are times 6 days. Therefore, to find
the rate for days, st 6 per cent. per annum, sdopt the
following RULE. Denote the doye as so many thou-
sandths, and divide the expression by 6: the quotient
will be the rale. )

3. If the rate of interest be 6 per cent. for a year, what
is the rate for 1 day ?...... for 2 days ?....., for 3 days?
vessr. for 4 days ?...... for 5 days?...... for 6 days ?......
for 7 days?...... for 9 days?...... for 24 days?...... for

- 26 days?

4. At 6 per cent. a year, what is the rate for 2 months
and 12 days?...... 3 months and 10 deys?...... for 5
months and 18 days ?...... for 10 months and 29 days ?

5. What is the interest, and what the amount of 54F
dollars 72 cents, for 4 years 7 months 19 days, at 6 pe
cent. a year ?
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To find the rate for 4 years, we multi- 546.72
ply the rate for I year by 4; thus, .06 X .27B16
4=.24. To find the rate for 7 months, 398032
we multiply the rate for 1 month by 7; 54672

thus, .005 X 7=.035. To find the rate 437376
for 19 days, we denote 19 as thousandths, 359704
and divide the expression by 6; thus, - 109344
019+6=.003164. Now the sum —————
of these rates, .24-4.0354.00316= 152.0756352
.27816, is the rate for the whole time; 54672
and by this sum we multiply the principal. 698.7956352
The interest found, i3 $152.07,54;
which, added to the principal, gives the amount, $ 698
79,5 4. The rate for 19 days 1s not exact, as the deci-
mal does not terminate; it is, however, sufficiently near
exactness.
.6. What is the interest of 148 dollars 92 cents, for 3

years, at 6 per cent. per annum ?

7. What is the interest of 57 dollars 10 cents, for 5
years, at G per cent. a year ?

8. What is the interest of 93 dollars 50 cents, for 4
years, at 6 per cent. a year ?

9. What is the interest of 608 doliars 62 cents, for o
year and 9 months, at 6 per cent. a year ?

10. What will 713 dollars 33 cents amount to, in 2
years and 10 months, at 6 per cent. per annmum ?

11. What will 1256 doﬁars_Ell cents amount to, in 8
months, at the rate of i per cent. a year ?

12, What is the interest of 100 dollars, for 1 year 11
months and 24 days, at 6 per cent. a year ¢

13. To what swun will 37 dellars 50 cenls amount, in
1 year 7 months and 21 days, at 6 per cent. per annum?

14. What is the interest of 314 dollars 36 cents, for 1
year 1 month and 6 days, at 6 per cent. a year?

15. What is the interest of 37 dollars 87 cents, for
11 months and 15 days, at 6 per cent. a year ?

16. What is the interest of 512 dollars 38 cents, for
7 months and 10 days, at 6 per cent. a year }

17. To what sum will 691 dollars 28 cents amount, in
1 year and 1 month, at 6 per cent. a year }
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18. What is the amount of 194 dollars 69 cents, for 1
year 5 months and 6 days, at 6 per cent. a year?
19. What will 32 dollars 47 cents amount to, in 9
months and 25 days, at 6 per cent, al(ear 2 .
20. What is the interest of 217 dollars 19 cents, for 1
year and 17 days, at 6 per cent. a year?
21. What is the amount of 143 dollars 37 cents, for 1
year 9 months and. 4 days, at 6 per cent. per annum ?
22. To what sum will 203 dollars 9 cents amount, i
2 years and 18 days, at 6 per cent. per annum ?
23. To what sum will 18 dollars 63 cents amount, in
1 year 10 months and 19 days, at 6 per cent. ayear?
24. What is the interest of 600 dollars, for 7 months
and 22 days, at 6 per cent. a year ?
" 25. What is the interest ol 817 dollars 44 cents, for
11 months and 12 days, at 6 per cent. a year?
26. What is the interest olP 155 dollars, for I year 2
months and 10 days, at 6 per cent. a year ?
27. To what sum will 109 dollars 12 cents amount, in
5 months and 8 days, at 6 per cent. a year ?
28. What is the amount of 25 dollars 92 cents, for 1
year 4 months and 7 days, at 6 per cent. a year?
29. To what sum will 65 dollars 48 cents amount, in
1 year 1 month and 18 days, at 6 per cent. a year ?
30. What is the interest of 110 dollars 25 cenis, for
10 months and 4 days, at 6 per cent. a year ?
31. What is the interest of 2314 dollars 70 eents, for
6 months and 3 days, at 6 per cent. a year?
32. What is the amount of 34 dollars 33 cents, for 8
months and 26 days, at 6 per cent. per annum ?
33. What is the interest of 345 dollars G cents, for
7 months and 13 days, at 6 per cent. & year?
34. To what sum will 13 dollars 98 cents amount, in
2 years 4 months and 7 days, at 6 per cent. a year?
35. What is the interest of 802 dollars 27 cents, for 1
month and 5 days, at the rate of 6 per cent. a year ?
96. What is the interest of 1309 dollars, for 2 manths
and 3 deys, at the rate of 6 per cent. a year’
37. To what sum will 23 dollars 8 cents amount, n 3
years 6 months and 22 days, at 6 per cent. a year?
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38. What is the interest of 2538 dollars 17 cents, for
3 months and 28 days, at the rate of 6 per cent. a year?

239. What is the amount of 1800 dolTars 3 cents, for
1 year and 2 days, al 6 per cent. a year !

40. What is the interest of 199 dollars 15 cents, for 1
year and 23 days, at 6 per cent. a ycar?

41. To what sum wiﬁ 49 dollars 5 cents amount, in I
year 2 months and 3 days, at 6 per ceut. a year ?

42. What is the interest of 201 dollars 50 cents, for 7
years, at 6 per cent?

43. What is the interest of 3010 dollars 75 cents, for
3 months ond 1 day, at the rate of 6 per cent. a year?

44. To what sum will 41 dollars 6 cents amount, in 1
year 5 months and 14 days, at 6 per cent. e year? ,

45. What is the amount of 50 dollars and 11 cents,
for I year and 21 days, at 6 per cent. a year ?

46. What is the interest of 1100 dollars for a year
and 15 days, at 6 per cent. a year?

47. What is the interest of 9 dollars 89 cents, for 1
year and 27 days, at § per cent. a year?

43, What is the interest of 80 dollars, for 1 year 5
mouths and 12 days, at 6 per cent a year ?

49. What is the interest of 90 dollars, for 1 year 2
months and 6 days, at 6 per cent. a year’? '

50. To what sum will 55 dollars amount, in 3 years and
9 days, at 6 per cent. a year?

51. What is the amount of 4119 dollars 20 cents, for }
year and 5 days, at 6 per cent. a year?

To compute interest by pays, when the rate is 6 per
cent. per annum. RULE. JMultiply the principal by the
_ number of days, and divide the product by 6. The quo-

tient i the interest in mills, when the principal consists
of dollars only; but when there are cents in the princi-
pal, cut off two figures from the right of the quotient, and
the remaining figures will express the mills,

This rule— like the rule for finding the per cent. for
days— is hased upon the supposition of 360 days to the
year; and, since the year contains 365 days, the rule
gives 5y part more than a true $1X per cent. interest.
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53. What is the interest of 86 dollars, for 20 days, at
6 per cent. a year?

53. What is the amount of 108 dollars, for 25 days,
at 6 per cent. & year?

54. What is the interest of 204 dollars, for 40 days, at
6 per cent. a year ?

55. What is the interest of 1000 doliars, for 29 days,
at 6 per cent. a year ?

56. What is the amount of 98 dollars 60 cents, for 35
days, at 6 per cent. a year?

57. What is the interest of 250 dollars, for 18 days,
at 6 per cent. a year ?

538. What is the interest of 61 dollars 25 cents, for 29
days, at 6 per cent. & year ?

59. What is the amount of 215 dollars 78 cents, for 50
days, at 6 per cent. a year?

60. What is the interest of 71 dollars, for 41 days, at
6 per cent. a year ?

61. What is the interest of 3333 dollars, for 10 days,
at 6 per cent. a year ?

62. What is the amount of 37 dollars 53 cents, for 16
days, at 6 per cent. a year ?

63. What is the interest of 91 dollars 80 cents, for 57
days, at 6 per cent. a year?

64. What is the interest of 4109 dollars, for 13 days,
at G per ceni. 8 year !

65. What is the amount of 6214 dollars, for 50 deys,
at 6 per cent. o year !

66, What is the difference between the interest of
%1000 for 1 ycur, computed by the year, and the interest
on the same sum for the same time, computed hy days;
hoth at 6 per cent.?

It will be observed, that, in all the preceding examples,
the rate of interest has been 6 per cent. per annum.
The method of computing interest at any other rate per
cent. is the same, and equally simple, when the time con-
sists of years only; but when there ere months and days in
the time, gnd the rate per cent. perannum is other than 6,
it will frequently be copvenient to find the interest for &
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year first, and then for the months, to ke the aliguet
parts of a year; and for the days, the aliquot parts of a
month; as i the following examples.
67. What is the interest of 934 dollars 34 cents, for 3
years and 5 months, at 7 per cent. per annum ?
934.34
07

4months is }of a Y. 3) 65.4033 interest for 1 year
3
196.2114 interest for 3 years.
1month 15 Jof 4 ms. 4} 21.8012 interest for 4ms.
5.4503 interest for 1 m.

$223.4629 interest for 3Y, 5ma.

68. What is the interest of 371 dollars 52 cents, for
t year 9 months and 19 days, at 7) per cent. a year ?
371.52
.075
185760
260064

6 months 1s } of a year. 2} 27.86400 for 1 year.

3 months is 4 of 6 ms. 2) 13.93200 for 6 months.

15 daysis} of 3ms. 6; 6.96600 for 3 months.

3 days is § of 15 days. 5) 1.16100 for 15 days.

1dayisdof 3days 3) .23220 for 3 days.
-07740  for 1 day.

$50.23260 for the whole time

69. What 1s the interest of 412 dollars 17 cents, for 1
year 7 months and 10 days, at 7 per cent. & year ?
70. What is the interest of 15748 dollars, for a year,

at 4 § per cent.?

71. What is the interest of 125 dollars 50 cents, for 2
years at 7 per cent. a year ?

72. What is the interest of 969 dollars, for 4 years,

at 8 per ceat. a'iear?
73. What is the interest of 655 dollers 30 cents, for a

year, at 7 per cent.?
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74. What is the interest of 404 dollars 30 cents, for a
year, gt 5} per cent.?

75. To what sum will 1060 dollars 90 cents amount, in
a year, at 7 per cent.?

76. What is the interest of 1650 dollars, for a year, at
30 per cent.?

77. What will 1428 dollars amount to, in a year and §
months, at 5 per cent. a year? _

78. What is the interest of 2194 dollars 50 cents, fo
a year and 10 months, at 7 per cent. a year?

0. What is the interest of 20750 dollars 42 cents,
for 1 year 2 months and 20 days, at 45 per cent. a year ¢

B0. What is the interest of 1109 dollars 44 cents, for
11 months, at 5} per cent. a year ?

81. What is the interest-of 717 dollars 19 cents, for
5 months and 6 days, at the rate of 7 per cent. & year?

82. What is the interest of 24109 dollars 78 cents,
for 3 months and 24 days, at 4} per cent. a year ?

B3. To what sum will 107 dollars 29 cents amount, in
7 months and 5 days, at the rate of 7 per cent. a year ?

84. To what sum wall 5128 dollars 60 cents amount,
in 3 months and 26 days, at 5} per cent. a year? .

85. What is the interest of 5244 dollar, for 1 month
and 20 days, at the rate of B per cent per anpum ¢

86. What is the interest OFIOGB dollars 80 cents, kor
2 months, at the rate of 9 per cent. per annum ?

B7. What is the interest of 4003 dollars 90 cents, for
9 months, at the rate of 7} per cent. a year?

88. What is the interest of 12416 dollars 25 cents, for
4 months, at the rate of 4 per cent. a year? :

B89. To what sum will 103 dollars 70 cents amount,
tn 1 year 2 months and 13 days, at 7 per cent. a year ?

90. T'o what sum will 86 dollars 21 cents amount, in
1 year 1 month and 27 days, at 7 per cent. a year?

91. What is the interest of 502 dollars 9 cents, for I
year 3 months and 7 days, at 7 per cent. a year?

92. What is the interest of 319 dollars 27 oents, for
2 years 7 months and 11 days, at 7 per cent. a year?

93. What is the amount of 753 dollars 50 cents, for
1 year 9 months and 21 days, at 30 par cent. a year ?
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94. To what sum will 207 dollars 8 cents amount, in
1 year 4 months and 5 days, at 7 per cent. e year?

95. What is the interest of 99 dollars 10 cents, for2
years I month and 23 days, at 7 per cent. per anoum ?

To calculate interest on English money, first reduce
the shillings, pence and farthings, to the decimal of a
pound; the operation will then be as simple as the opera-
tion on Federal money.

96. What is the interest of £17 10s. 6d. for 2 years
6 muzths, a; 4 per cent. a year ?

a
17 10 6——17 525. Then, 17.525 X. 10—'—1 7525.
£ £ e d g
1.7525==1 15 0 244 JAne.

97. What is the interest of £42 19s. 9d., for 1 year
7 months and 15 days, at 5 per cent. per ennum ?

98. What is the interest of £23 8s. 94d., for 6 years,
at 7 per cent. & year ?

99. To what sum will £140 12s. 34d. amount, in 1
year 4 months and 12 days, at 6 per cent a yeer ?

100. To what sum will £463 19s. 6d. amount, in 2
years and 8 months, at 6 per cent- per annum ?

101. What is the interest of £104 16s. 104d., for
I1 months and 27 days, at the rate of 7 per cent. a year?

102. What is the interest of £90 5s. 3d., for I year
1 month and 9 days, at 7 per cent. per annum ?

103. What is the interest of £512 7s. 4d., for I
yeur 2 months and 21 days, at 5 per cent. a year? ;

104. To what sum wdl £210 10s, 6d. amount, in
1 year 3 months and 18 days, at 7 per cent. a year’

105. What is the interest of £2148 13s. 3d., for 5
months and 17 days, at the rate of 5} per cent. a year?

106 What is the interest of £750 4s. 6d., lor 2
years 3 months and 20 days, at 7 per cent. a year?

107. To what sum will £70 10s. amount, in 3 years
2 months and 10 days, at 7} per cent. a year?

108. What is the interest of £303 53. 7d., for 10
months and 14 days, at the rate of 5 per ceat. pér
annum ? 9*
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109. To what sum will £13 13s. 6d. amount, in 1
year 11 months and 19 days, at 5 per cent. per annum,

PARTIAL PAYMENTS.

To computing interest on notes, bonds, &c. whereon
partial payments have been made, it is customary, when
settlement is made in a year, or in less than a year from
the commencement of interest, to find the amount of the
whole principal to the time of setdewent, and also the
utnount uf each payment, and deduct the amount of &ll the
pavinents {rom the amount of the principal.

The learner may compute the interest on the following
noles; coosidering the rate to be 6 per cent. per annum,
when no other rate is stated. i

(110.) Boston, Jenuary I14th. 1833,

For value received, 1 promise Samuel Burhank Jr. to
pty him or order the sum of one hundred and forty-one
dollars and eight cents, in three months, with interest
afterward. Horace Chase.

On the hack of thia note were the following endorsements. May
1st. 1833, received seventy-five dollars.  Septsmber 141h. 1833, re-

veived forty-five dollare. The balance of the note was paid January
14th. 1834. How much was the balance ?

Firat payment, $75. |2nd, payt. $45. [ Principsl, $ 14108
Interest, B m, 14 d,, 3.37|Int, 4 m. B0 | Int, 9 m 6.3

Amornt, $76.17 | Amount, #4590 Amount, :Ilg:.g?
78.17 J
Amount of payments, § 12407 | Balance, § 2335

(111.) New York, May 25th. 1833.

For value received, I promise Joseph Day to pay him
or order the sum of three hundred znd one dollars and
forty-seven cents, on demand, with interest.

Atteat, John Smith. Samuel Frink.

On the back of thig note, the following endorsements were made
July 1at, 1833, received sixty-seven dollams and filty centa  Janu-
ary 4th. 183, received forty-eight dollara  April 11th. 1834, re-

ceived thirty-nine dollars. The balunce of Lhis note was paid June
21st, 1334, Requircd the Lalance.
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(1312.) Philadelphia, June B6sh, 1823,

For value received, I promise Charles 5. Johnson w
pey him or order ninety-three dollars and twemty-eight
cenis, on demand, with wmterest. James Orne.

Attest. Levi Dow.

On this note there were two endorsements, viz. Nov. 5th, 1833,
received forty-three dollars and peventy-five centa  Feb. 224, 1834,

received thiry-seven dollarn. What was due, May 26th. 1834,
when Lhe balance was paid

{113.) Baltimore, March 4th. 1832.

For value received, I promise Hay & Atkins to pay
them or order the sum of four hundred and three
dollars and fifty-six cents, in nine months, with interest
afterward. Homer Chase.

The following endorsements were made on the back of this note.
Jun. lst, 183} received one hundred and eighty-four dotlam
August 18th, 1833, received one hundred dollars, This note was
taken up Dec. 1st. 1833. What was the balance then due upon it?

{114.) Hertford, July 11th, 1831,

For value received we lprornis.e Joseph Seaver to pey
him or order the sum of two bundred and seventeen
dollars and fifty cents, in four months, with interest sfter
that time.’ Whiting & Davis. ~

On this note there were three endorsements: viz. Nov. 1
1831, reccived ninety-three dollars. Feb. 12th, 1832, receir
filty doflnra  August 2d. 1832, received sixty-seven dollars and
seventy-fivecents, ‘This note waa taken up Oct. 4th. 1832  How
much was then duc upon it 2

{115.) Burlington, October 1st. 1832,
For value received, we promise Hannum, Osgood, &
Co. to pay them or order the sum of seven hundred and
fourteen dollars, in three months, with interest alterward.
Mason & Gould.
The following payments were endorsed on the note, January
Lut. 1833, reccived three hundred and sixty-four dollars. May 1st
1843, received oue hundred and twemg-ﬁm dollars and ffty centa.
August 1st. 1833, received eighty-six dollars. Nov. lat. 1833, re-
ceived 8 hundred and ten dol The balance due on thia pae
was paid Jan. {5t 1834 How much was it?
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If settlement is not made, till more than & yeur has
elapsed after the commencement of interest, the preced-
ing mode of conputing interest, when partial payinents
have been made, ought not 1o he adopted; and indeed
is not in strict conformity with law.

The United Siates Court, and the Courts of the several
States, in which decisions have been made and reported,
with the exception of Connecticut and Vermont, and
a slight variation in New Jersey, have estublished a gen-
eral rule for the computation of interest, when partial
rayments have been made. This rule is well expressed
in the New York Chancery Reports, in a case decided by
chancellor KenT, and bere given in the Chancellor’s own
words, as follows.

¢ The rule for casting interest, when partial payments
have been made, isto apply the payment, in the first place,
to the discharge of the tnterest then due. If the payment
exceeds the interest, the surpius goes towards discharging
the principal, and the subsequent inferest iv o be com-
yitded on the balance of principal remaining due, If the
payment be less than the inlterest, the surplus of inlerest
wnusl not be taken lo augment the principal; butl inferest
conlinues on the former principal until the period when
the payments, laken logether, ezxceed the interest due,
und then the surpius is to be applied lowards discharging
the principal; and interest is to be computed on the bul-
ance, as gforesaid.”’

The interest on the following notes, must be computed
by the above legal rule.

{116.) Washington, March 4th. 1832,

For value received, 1 promise Nehemiah Adams to
pey him or order the sum of one thousand two hundred
dollars, on demand, with interest. Charles Train.

Attest. Willism Dorr.

The following endorsemen®s were made on this note. June
1b. 1832, received one hundred ond sixty-nine dollars and twent;
centa. Oect 221, 1812, received twenty dollars. March 30th, 1
received twenty-eight dollars. Nov. 5th. 1833, received aix hun-
dred and eigineen dollars and five cenre  What was the lmlance
dus, on wking up this note, March Sib. 183 ?
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Principal, - #1200,
Imerest from Mar. 4, to June 10, (3. 6 d.), - = 1320
First Amount, - - 131990
Firet payment - T L o
Balance, forming a hew princj - - = - 1099
Interest from June 10, to Oct. 22, (4 m, 124}, #2310
Becond payment, - - - - . o,
Leaving miterest l.mgld, - e = 310
Interem fram Oct 22, 0 Mar. 30, (Sm. § d.}, 265
A0.75
Third payment, - - - - 28.00
Leaving intercst i, - - - - 75
Inerex from Mar. ﬁ, to Nov. &, (7 m. 6 d.), 3780 4053
Sacond Amesent, - - 109055
Fourth pny‘meal., - - - - - » - 1805
Balance, fonning a pew rmcﬁ - . - - £S5
Interest from Nov. §, w Klnr. 1 m), - - - 945
Balance due an teking up thopote, - - - - §48L95
(117.) Richmond, Jan. 5th. 1833.

For value received, I promise Joseph Tufts to pay
him or order one hundred and forty-three dollars and
fifty cents, on demand, with interest. Joho Hanes.

Two payments were endarsed this pows: viz. W IR
1613, received forty-five dollars eighty-four cens. Dec. 324,
153, received fity-four dollars and fi cents,  The halanos ol
$his note wee paid Marck 23ch. 1634, Howr much wag jt?

%118.) Raleigh, July fat. 1833
or value recejved, T promise Charles Goodrich tp
pay him or order the sum of six hundred and twenty-five
dollars and fifty cents, in three months, with interest after-
ward. John Frink.

Three payments were endorsed upoq this pate: viz. Jlnuu.ri
1= 1833, received two hundred dollarg. Nov. leu 1833, receive
twenty dallars. Jan. 1st. 1834, received thres hundred ddllar
The batence was paid May lst. 1834. How omch wes it?

{119.) Charlestan, Dec. 22d 1630,

For value received, I promised George Winship to
pay him or order ninety-saven dollars and eighty cenls,
vn demand, with interest, Thomas Whis.
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The endorsenuents mado on this note were the following Oct
121h. 1831, received twelve doilnm eighty-five cents.  July 2nh.
1812, received twelve dollers ainl seventeen centw  Feb, Hih,
IEE), received fourtren dollurs s ninety-five cente  Angust Nithy,
L&R, received thiry-six dollers and ten cemts, Required the Lal-
ance, which was puil Jan, s 184,

(120.) Augusta, January [st. 1631,

For value received, I promise Israel Capen to pay
him or order eighty-four dollars and forty cents, on de-
mand, with mterest. Edward Ruggies.

On thelack of this note were the following endorsementa.  OcL.
9th. 1831, received nineteen dotlars and thirty-twe centn  July
15th. 18R, reeeived twenty dollare  Aprit tth. 1833, received
twenty-one dollars and eighty-one cents.  Oct. Sl 183, received
iwenty-two dollurs andl fifleen cems. The balance of this note
wna paid Feb. L%h. 18534, How much was it?

(121) New Orleans, Feb. 22d. 1830.
For vaulue received, 1 promise Maynard and Noyes
io pay them or order the sum of nine hundred dollars, in
three months, with ioterest till paid.  Isaac Jettison.
Attest. William Proctor.

The (oflowing payments were endorsed upon the note. May
22]. 1830, received twenty-five doflars,  Sept. 224, 1830, received
fiteen dollars. May 22, 1831, received thity-five dollars.  May
221, 1832, mceived one hundred and forty-five dollars and twelve
centh.  Dec. 4th. 1812, received one humidred and twenty-tive
dollars and sixty cenis. May 22d. 1833, received two hundred and
pireteen dollars and sixty cents. Dec. 3lst. 1B33, received rwo
hundred and sixty-eight dollums and twenty-five eents. The
l;}::ee ?of this now was paid Feb, 24th. 1834, What was the

ce

(122.) Cincinnati, Dec. Ist. 1830.

For value received, I promise Horatio Davis to pay
him or order the sum of one thousznd dollars, on detnand,
with interest 1}l paid. Edward Lang.

Five }mrﬁul pa'ymems were endorsed on this pote: viz, Feh
let. 1834, meceived seventy-five dolums.  June let, 1832 received
twemétdullm. August 1e1. 1833, received twenty dollars. October
Ist. 18%), received seven hundred end fifty dollars, Feb, 1s1. 1834,
received oue hiundred dollare.  The balance of thia nots yweas paid
Jupe Ist. 1834 How much was it?
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{123.) Louisville, April 4th. 1832.

For value received, I promise Samuel H. Wl.eeler 1o
pay him or order the sum of three hundred and ainety-
six dollars, on demand, with interest, at the rate of 7 per
cent. g year, till paid. George Guelph.

Partial paymenta were made on this note, s follows: Sept. 14th
1832, received twelve dollars. May dth. 1833, received eiglineen
dollara.  Oct. 24th 18X, received forty-vine dollars twelve cenns,
The balance was paid May J0th, 1834,  What was the bulunce ?

(124.) Nashville, Sept. 7th. 1831.

For value received, I promise Darivs Pond 10 pay
him or order the sum of four hundred and eighty-six
dollars and ninety cents, on demand, with interest at the
rate of 7 per cenl. a year. . Martin Smith.

The following parial ]myrnenm were endorsed on this nnte.
March 24l 1832, received one hundred and twenry-five dollnra,
Nov. Ahh. 1832, received one hundred and fitty dollars Muly
“Eith, 1833, received one hundred sind twenty dotlars,  The ba
nnce was paid April 19th, 183, Required the balunce.

{125.} Albany, August 13th. 1830.

For value received, I promise Theodore Leonard 10
pay him or order the sum of two hundred and ninety-
eight dollars and nineteen cents, on demand, with interest
at the rate of 7 per cent. a year.  Stephen Kirkland.

Attest. W, Btevenson.

The following endorsements were made on this note. April
6th, 1831, received filty-four dollare. Dec. 17th. 1831, received
forty-two dollams.  June, 21st, 1832 received sixty-ope dollma
Feb, 2h. 1813, received thirty-seven dollars aul eighty cenrs.

July 8ith, 1833, received seveuty-five dollers. The balnnee wag
paid May 12th. 1834. How much was the balance ?

COMPOUND INTEREST.

Compound interest is that whicly is paid not only for
the use of the principal, but also, for the use of the inter-
est after it becomes due.

When the interest is payable annually, find the interest
for the first year, and add it to the principal, and this
umount is the principal for the second year. Fizu the
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interest on this second principal, and add as before; this
amount is the principal for the third year: and so on
through the whole number of years. ¥hen the interesi
is payable half-yearly, or yuarterly, find the interest for
half a year, or a quarter of & year, and add it to the
principal, and thus proceed through the whole time.
Subtract the first principal [rom the last amount, and the
remainder is the compound interest.

126. What is the compound interest of a thuusand
doilars for 3 years, at 6 per cent. per aunum ?

£ 1000. Principal.
GO. mierest for the first year.
1060, amount, principal for the second year,

63.60 interest for the second year.

1123.60  second amount, principal for third year.
67.416 interest for the third year.

1191.016 third amount.
1000, Erst prineipal deducted.

$191.016 Answer.

127. What is the compound interest of 740 dollars for
G years, at 6 per cent. per annnm ?

128. What is’ the cotnpound interest of 500 dollars,
for 4 years, at 7 per cent. per annum?

129. To what sun will 450 dollars amount, in 5 years,
at 5 per cem. per annum, compound interest }

130. What is the compound iuterest of £760 10s,
for 4 years, at 4 per cent. per annum?

131. A gave B a note (or 300 dollars, with interest at
6 per cent. a year, paysble semiannoally. How much
did it amount to in 2 years, at compound interest ?

132. At compound interest, what will 600 dollars
amonnt to in 1} year, at the rate of 6 per cent. a year,
mterest payable quarterly ¢

PROBLEMS IN INTEREST,

In reviewing the subject of simple interest, we perceive
four several problems, which arise from is conditions,
and which we shall now distinctly notice.
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FROBLEM I. The principal, time, and rate per eent.
given, 1o find the interest.

RULE. Muliiply together the decimal expressing the
rale per annum, the Gme in years and the decimal of «
year, and the principal: the product will be the interest,

Thiz problem has already been sxemplified in the pre-
ceding pages of this article.

PROBLEM 1I. The prineipal, time, and amount given,
to find the rute per cent. per annum.

RULE. Subtract the principal from the amound, and
the remainder will be the interest for the given time.
Divide this interest by the given lime expressed in years
or the decimal of a year, and (he quotient will be the
interest for one year. Dhvide theinterest for one year by
the given principal, and the quotiend will be the rate per
cent. Per gnnum.

133. At what rate per cent. per annum must 172 dol
lars 40 cents be put on interest, in order to amount to
332 dollars 74 cents, in 5 years ?

134. Lent 51 dollars 25 cents;and in 1 year and 4
months it amounted to 55 dollars 35 cents.  What was
the rate per cent. per annum ?

135. Borrowed 340 dollars for 9 months, and at the
expiration of thetime it amounted to 355 dollars 30 cents.
What was the rate of interest per annum ?

136. A1 what rate per cent. per annum must 87 § cents
be put on interest, in order to amount 10 98 cents, in 2 years ?

PROBLEM 1. The principal, rate per cent., and
amount given, to find the time.

RULE. Subfract the principal from the amount, and
the remainder will be the interest.  Divide the interest by
the principal, and the quolient will be the interest of 1
dollar. Ihvide the interest of 1 dollar by the rale, and
the guotient will be the time.

137. In what time will B9 dollars 25 cents amount to
92 doflars 82 cents, at the rate of 6 per cent. a year ?

138. In what time will 171 dollars 40 cents, amount to
231 dollars 39 cents, at 7 per cent. a year ?
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139. Borrowed 163 dollers 50 cents at & per cent, o
yoar; at the time of payment it emounted to 176 dollars
58 cents. How long did I keep the money ?

140. In what time will 4810 dollars 25 ecents, amount
to 5002 dollars 66 cents, at 6 per cent. a year?

141. Lent 114 dollars at an interest of 7 per cent. a

ear; on ils return it amounted to 127 dollars 30 ceuls.
ow long was it out ?

142. In what time will $100, or any other sum of
money double, at the rate of 6 per cent. per annum,
simple interest ?

PROBLEM IV. The amount, time, and rate per cenk.
given, to find the principal.

RULE. Dipide the amount by the amount of 1 dollar
for the time, and the quotient will be the principal.

This problem forms the subject of the next article,
under the head of Discound.

XVL
DISCOUNT.

Discount is an allowance made for the payrent of
money before it is due.

The present worth of a debt, payable at a future period
without interest, 1s that snm of money, which, being put
tn interest, would amount to the deht, at the period when
the deht is payable.

It is obvious, that, when money 15 worth 6 per cent.
per annum, the present worth of $1.06, payable in a
year, is § 1. Hence, the present worth of any debt, pay-
uble in a year, is as many J)ollars as there ere times $1.06
in the debt. And hence we deduce the following._

RULE. Divide the debt by the amount of 1 dollar for
the time, and the quotient is the present worth. Subtract
the present worth from the debt, and the remainder will
be the discount.
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1. What is the present worth of 450 dollars, payeble
in 6 months, when money is worth 6 per cent. per
anpum ?

2. What is the present worth of 535 dollars, peyahle
in 15 ‘months, when money is worth 6 per cent. per
apnum ?

3. When money is let for 6 per ceat. per annum,
what is the present worth of a note for 1530 dollars,
payable in 18 months ?

4. Sold goods to the amount of 1500 daollars, to be
paid ooe half in 9 months, and the other helf in 18 menths:
what is the present worth of the goods, allowing interest
to be 5 per cent. per annum ?

5. What is the present value of a note for 2576 dol-
lars and 83 cents, payable in 9 months, when interest is
6 per cent. per annum ¢

6. When interest is 6 per cent. a year, what is the
difference between the discount on 1235 dallars for a
year and 8 months, and the interest of the same sum for
the same time ?

7. Purchased goods amounting to 6568 dollars 50
cents on a credit of 8 months: allowing money to be
worth 4 per cent. a year, how much cash down will pey
the bill ?

8. A man, having e horse for sale, was offered for it
225 dollars, cash in hand, or 230 dollars payable in 9
months: he chose the latter, although money was worth
7 per cent. a year. How much did he lose by his
ignorance { -

9. Bought B quantity of goods for 1831 dollars 53
cents cash, and the same day sold them for 1985 dollars
48 cents on g credit of & months, when money was 5
percent. 2 year. How much did T gain upon the goods ?

10. What is the discount on 198 dollars 60 cents, for
9 months, when interest is 5 per cent. a year ?

11. What is the discount on 241 dollars 81 cents, for
7 months, when interest is 4} per cent. a year ?

12. What is the present worth of 741 dollars 65 cents,
payahle in 48 days; interest being 6 per cent.?
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XYII
BANKING.

A BANK is an institution which trafficks in money. It
is owned m sheres, by a company of individuals, called
flockholders; and its operations are conducted by a Puesi-
dent and board of Directors. It has a deposite of specie,
and issues notes or bills, which are used for a circulating
medium, as money. These bills are mostly obtained
from the bank in loans, on which interest is paid; and the
amount of bills issued being greater than the amount of
specie kept in deposite, a profit accrues to the bank.

The interest on money hired from a bank, is paid at
the time when the money 1s taken out-—the hirer receivin
as much less than the sum he promises to pay, as woul
be equal to the interest of what he promises to pay, from

_the ume of hiring the money until the time it is to be
sid. From this circumstence, the interest on money
ired from a bank is called discount, and the promissory

note received at the benk is said to be discounted,

A note, to be discounted at a bank, is usually mede
Eﬂ)'nble to some person, who endorses it, and who there-

y hinds himself to pay the debt, in case the signer of
the pote should fail to do so. Any person, therefore,
who holds the note of another, payuble at a future time,
may endorse it, and obtain the money for it et a benk,
by paying the bank discount; provided the credit of the
parties i undoubted.

It is customary in banks, to compute the discount on
every note for 3 days more than LEe time stated in the
note; and the debtor is not required to make payment
untl 3 days alter the stated term of time has elapsed.
These 3 days are called days of grace.

1. What is the bank discount on 775 dollars for 30
days, and grace, when interest is 6 per cent. s year ?

2. What is the hank dizcount on 900 dollars for 90
days, and grace, at the rate of 6 per cent. a yesr ?
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3. How much is received on a note for 2540 dollars
80 cents, payable in 4 months, discounted at a bank,
when interest is 4} per cent. a year ?

4. A pote for 452 dollars, payable in 7 months, is
discounted at a bank, when interest -is 6 per cent. per
aunum. Whet swn is received on it ?

5. A note for 3000 dollars, payable in 70 days, is dis-
counted at A bank, when interest is 6 per cent. a year.
What sum is received on it?

6. A merchant bought 1625 harrels of Aour for 5 dollars
a barrel cash, and on the same day sold it for 5 dollars
50 cents a barrel, on a credit of 8 months, tock a note
for the amount, and got it discounted at & bank, when
money was 6 per cent. & year. How much did ke gain
on the flour ?

7. A man got his note for $ 1000, payable in 3 months,
discounted at e bank, at the rate of 6 per cent., and im-
mediately put the money he received for his note on
interest for 1 year, at 6 per cent. He kept the money
from the bank 1 year, by renewing his note every 3
months, and paying in the required bank discount at each
renewal. At the end of the year be received the amount
of the money he had put on nterest, and paid his note at
the bank. How much did he lose by this exchenge ?

In the above example, interest on the several discounts
paid ipto the bank forms part of the loss.

B. A money broker subscribed for 20 shares in a new
bank; at $100 a shere. When the bznk commenced
operation he paid in 50 per cent. of the price of his stock,
and in 6 months after, he paid in the remainder. In 12
months from the time the bank commenced, there was a
dividend of 3} per cent. on the stock among the stock-
bolders; aud the same dividend accrued every 6 months
thereafier. At the end of 3 years the broker sold his
stock at 7 per cent. advance. Now, allowing thet this
broker hired his money, and paid 6 per cent. annually,
how much did he make by the speculation ? )

In this example, the broker mustcharge a.m']ual interest
on the interest he pays, and must give credit for annual

interest gn liis share of the dividends.
10+
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XYIIIL.
EQUATION OF PAYMENTS

EQUuaTioN OF PAYMENTS consigts in finding a mean
time for the payment at once of several debts, payable at
different times, so that noloss of interest shall be sustained
by either party.

For instance, if A owes B one dollar, payable in 2
months, another dollar payeble in 3 months, and a third
dollar peyable in 4 months, at what time may the three
sumns be paid at once, without injustice to either of them ?
It is evident, that the interest of 1 doilar for 2 months, is
the same as the interest of 2 dollars for 1 month; and the
interest of 1 dollar for 3 months, is the same as the inter-
est of 3 dollars for 1 month; and the interest of 1 dollar
for 4 months, is the same as the interest of 4 dollars for 1
month: 2 dollars, 3 dollars, and 4 dollars, added together,
make 9 dollars for 1 month; but the three sums to be
paid, when added together, make only 3 dallars, which
sum being only a third part of 9 dollars, the teyrm of
credit must be three times as long, or 3 months, which
is the equated time. This result is obtained by multiply-
ing the sum, payable in 2 months, by 2; that payable iu
3 months, by 3; and that payabie in 4 months, by 4; and
then edding the several products together, and dividing
the sum of them by the sum of the debts.

HULE. Multiply each debt by the time, in vhich it is
payable, and divide the sum ofjthc products by the sum
of the debts: the quotient will be the equated time.

1. If Y owe you 50 dollars payable in 4 months, 75
dollars payable n 6 months, and 100 dollars payable in
7 months, in what time may the three sums be paid at
once, without loss to either of us ?

2. A owes B 200 dollars, 40 dollars of which is 1o be
psid in 3 months, 60 dollars in 5 months, and the remain-
der in 10 months. At what time may the whole be paid
at once, without injustice to either party ?
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3. Bought zoods to the amount of 1552 dollars, pay-
gble at four different times, as follows; 225 doilars and
75 cents in 4 months, 250 dollars and 25 cents in §
months, 425 dollars and 50 cents in 8 months, 650 dol-
lars 50 cents in 10 months; but aflterward agreed with
my creditor to pay him all at once, at the equated time.

hat was the time ?

4. If I owe you three sums of mouney payable at difer-
ent times, viz. 50 pounds in six months, 60 pounds in 7
months, and 80 pounds in 10 months, what is the equated
time for paying the whole at once ?

5, Bougﬁt goods to the amount of 1000 doltars, 200
dollars of which was to he paid dowrn, 400 dollars in 5
mooths, and the remainder in 15 months; but it was
afterward agreed, that the whole be paid atonce. In what
time ought the payment to be made ?

6. A merchant has due to him a certain sum of money,
to be paid as follows; } in 2 months, } in 3 months, and
the rest in 6 months. What is the equated time for pay-
ing the whole ?

7. 8old goods amounting 1o 1296 dollars, of which 346
dollars was to be paid in 2} months, 323 dollars in 6
months, and the balance in 10 months; but the purchaser
alterward agreed to make but one payment of the whole.
What term of credit ought he to have ?

8. Bought goods to the amount of 640 doilars 80
cents, payable } down, } in 4 months,-} in 5§ months,
and the balance in a year; but alterward made an agree-
ment to pay the whole at one time. In what tine ought
I to pay for the goods ?

9. A merchant hag due to him $300 to be paid in 60
days, $500 to'be paid in 120 days, and %750 to be paid
in 120 days. What is the equated time for these dues ?

" 10. A owes B $1200, to be paid in 8 months; but A
offers to pay $400 in 4 months, on condition that the
remainder shall continue unpaid an adequate term of time.
In what time ought the remainder to be paid ?

11. If a debt of $1000 be payable at the end of 7
months, and the debtor agree to pay $300 at preseat,
what is the proper time for paying the rest ?
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XIX
PROFIT AND LOSS.

The ascertaining what is gained or lost i buying and
selling, and the adjusting of the price of goods so as 1o

in or lose a certain sum, or & certain per cent., come
under the head of Profit and Loss.

1. Bought a piece of broadcloth containing 28 yards
for 112 dollars, and sold it at 5 dollars 25 cents a yard.
How much, and what per cent. was my profit # (See
ArT. x1v, Example 45.1)

2. Bought 3 pieces of broadcloth, containing 28 yards
each, at 5 dollars 25 cents a yard. At what price per
yard must I sell it, to gain 20 per cent.?

3. Bought cloth at 4 dollars 60 cents a yard, which,
not proving so good as I expected, I sold at 3 dollars 91
cents & yard. What per cent. did I lose?

4. Bought 1250 barrels of flour for 6250 dollars. At
what price per barrel must I sell it, to make 2 profit of
124 per cent.?

5. Bought 30 hogsheads of meolasses, at 20 dollars a
hogshead, in Havana; paid duties 20 dollars 66 cents;
freight 40 dellars 78 cents; porterage 6 dollars 5 cents;
insurance 30 dollars B4 cents. What per cent. shali I
gain by selling at 26 dollars per hogshead ?

6. Bought wheat at 75 cents a bushel; at what price
per bushel must I sell it, to gain 20 per cent.?

7. A merchant received from Lisbon 180 casks of
ruistos, containing 80§ 1b. each, which cost him 2 dollars
18 cents 2 cask. At what price per cwt. must he sell
them, to gain 25 per cent,?

8. If 1 sell sugar at 8 dollars per cwt., and thereby
lose 12 per cent., whut per cent. do I gain or lose, by
selling the same at & dollars per cwt.?

9. Hf I purchase 6 pipes of wine for 816 dollars, and
sell it at 59 dollars 50 cents a hhd. do T gain or lose, and
what per cent.?
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10. If you purchase Scwt. lqr. 12lb. of rice, at 2
dollars B0 cents per cwt., at what price per pound must
you sell it, to make 6 dollars on the whole?

11. I I purcbase 13cwt. of coffee at 12} cents per
pound, at what price per lb, must I sell it, 1o gain 80
dollars B cents on the whole ?

12. A niller sold a quantity of corn at 1 dollar a
bushel, and gained 20 per cent.; soon after, he sold of
tie same, to the amount of $37.50, and gained 50 per
cent. How many bushels were there in the last parcel,
and at what did he sell it per bushel ?

. XX.
PARTNERSHIP.

PanTrERSHIP is Lhe union of two or more individuals
i trade. 'The company thus associated is calied a firm:
and the amount of property, which each partner puts
into the firm, is celled his stock in trade. he profit or
loss is shared among the pertners, when the stock of each
is employed an equal length of tima, in proportion te
each pariner’s stock in trads; hut, when the stock of
the several partners is employed in the firm unequal
terms of time, in prc&panion to each one’s stock and the
tirne it was employed. .

1. A, B, mnd C entered into partnership, and the stock
of each was employed in the firm one year. A put in
240 dollars, B 360 dollars, end C 120 dollars. They
gaiced 350 dollars. What was each partner’s share of the

in?

We find in this example, that the whole capital of the
firm was 720 dollars. A's stock was 240 dollars, and
he must bave 448 of the gain. B’s stock wes 360 dollars,
and he must have i}gi of the gain. C’s stock was 120
dollars, and he must bave }§§ of the gain. Ohserve the

{ollowing statement.
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; and 3 of $350. 1s 116§ dollars, A’s share.

g ; and $of $350.1s 175 dollars, B's share,

35 —%; end ;of $350. is 58 § dollars, C’s share.
$350 Proof.

2. Measrs, Ralph Wheeler, SBamuel Slade, and James
Libbey formed a connexion in business under the firm of
Wheeler, Slade, and Libbey, Wheeler put into the firm
2500 dollars; Slade 2000 dollars; and Libbey 1500 dol-
lars. The stock of the several partners was in trade the
same term of time, and they gained 1500 dollars. What
was each partner’s share of the profit ?

3. Messrs. Joel Haven, Isrgel ¥armnum, Tyler Penni-
man, and James Conant formed a partoership under the
firm of Haven, Yarnum, and Co. Haven put into the
firm 4000 dollars, ¥arnum 2500 dollars, Penniman 1500
dollars, and Conant 750 dollars. They traded in partner-
ship 3 years, and gained 1750 dollars. How much was
each partner’s share of gain?

4. A, B, C, and D traded together one year. A put
in 800 dollars, B 500 dollars, C 300 dollars, and D 150
dollars; but by misfortune they lost 350 dollars. What
loss did each partner sustain ?

5. A gentleman dying, left two sons and a daughter,
to whom he hequeathed the following sums; viz. to the
elder son 1200 dollars, to the younger, 1000 dollars, end
to the daughter 800 dollars; but it was found that his
whole estate amounted only to 750 dollars. How much
did each child receive from the estate ?

. 6. Three merchants hought a ship, for which they
Zave BOOO dollers. A peid 2850 dollers, B 1980 dollars,
and C the rest: in her first voyage she cleared 6400
dollars. How much of the profit had each partner ?

7. A and B traded together. A put into the firm 540
dollars, and B the rest: they gained 387 dollars, of
which B’s share was 225 dollars. What was A’s gain,
and what was B’s siock ? -

B. The capital stock in the firm of Farmer, Tumer
and Hancock, was 18477 dollars 60 cents. Farmer’s
stock was 9238 dollars 80 cents; Turner’s 6929 dollars
10 cents; and Hancock’s the remainder. The stock

K
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of the several partners was in the firm the samne termn of
time: by misfortunes of various kinds, they lost 12375
dollars 20 cents. What loss did each partner sustain ?

9. A, B, and C traded in partnership, A’s stock
was 385 doHars 50 cents; B’s 297 dollars 75 cents; C's
175 dollars 25 cents: they gained 343 dollars 40 cents,
What was each one’s share of gain ? -

When the stock of the several pariwners is in the firm
unequal terms of time, the profit or loss must be appaor-
tioned with reference both to stock and time. has,
A, B, and C, traded in company; A put in 200 dollars
for 3 months, B 180 dollars For 5 months, and C 70 dol-
lars for 10 months: they gained 132 dollars. Now, 10
apportion this gain justly, we say that A’s 200 dollars
for 3 months was the same as 600 dollars for | month;
B’s 180 dollars lor 5 months the same as 900 dollars for
1 mnonth; and C’s 70 doilars for 10 months the same as
700 dollars for 1 month; therefore it is the same as i[ A
had put in 600 dollars, B 900 dollars, aud C 700 dollars,
all for an equal term of time. These sums added together
make 2200 dollars; therefore, A hod £ of the gain, B
o5, and C 7% . These fractions, when reduced, zre

s 35, 80d g% . oy of 132 dollars is 6 dollars; then A
ﬁad 6 times 6 30]13:5, B 9 times 6 dollars, and C 7 times
6 dollara.

RULE. Multiply each pariner’s stock by the time it
toas in the firm; make each product the numeralor of a
Jraction, and the sum of the products a common denomi-
nator; then multiply the whole gain or loss by each of
these fractions, for each pariner’s share. :

10. A, B, and C traded in company. A put in 400
dollars for 9 months, B 300 dollars for 6 months, and C
200 dollars for 5 months: they gained 320 dollars.
What was the gain ol each?

11. X, Y, and Z formed a partnership. X put into
the firm 500 dollars for 18 months, Y 380 dollars for 13
months, and Z 270 dollars for 9 months; but they lost
818 dollars 50 cents. ¥hat was the loss of each
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12. R and 3 entered into partnership for 16 months,
R put in at first § 1200, and at the end of 9 months
$200 more. S pnt in at first § 1500, and after 6 months
had elapsed he took out $500. In this partnership they
gamed $772.20. How must the gain be divided ¢

13. On the first day of January, A began bnsiness with
330 dollars; on the first day of May following, be took
B iuto partnership with 270 dollars; on the first day
of the next August, they took in C with 400 dollars: at
the end of the year, they found there was a gain of 436
dollars, What share of the pain had each ?

14. Gould and Davis entered into partnership for one
year. Gould's stock, at first, was only 500 dollars, but
at the end of 5 months be put in 150 dollars more.
Davis’s stock, at first, was 600 dotlars, but at the end of
9 months he took out 200 dollars: at the end of the year,
it was found they had gained 682 dollars 50 cents. hat
was the gain of each partoer?

15. Three farmers hired a pasture et 60 dollars 50
cents for the season. A put in 5 cows 45 months, B
8 cows & months, and C 9 cows 64 1nouths, What
rent did each pay ? '

16. A and B hired a coach in the city, to go 40 miles
for $20, with hiherty to take in two more passengers.
When they had ridden 15 miles they admitted C; and an
their return, within 25 miles of the city, they admitted D.
As each person is to pay in propottion to the distance
he rode, it is now required to settle the coach hire justly
between them.

17. Messrs. Howard, Bender, Dorr, and Tremere
were partners for 2 years, under the firm of Joseph
Howard and Co. Whea the firm commenced husiness,
Howard’s stock was 6000 doilars, Bender’s 3500 dollars,
Dorr’s 2800 dollars, and Tremere's 1700 dollars. At
the end of B8 months, Howard withdrew 2000 dollars
from the firm; after wrading 10 months, Tremere added
1300 dollars 10 his former stock; at the end of the first
year, Bender withdrew 300 dollars. At the close of the
Iwo [vea.rs, they had gained 5608 dollars 40 cents. How
mucl: was each partner’s share of the gain ?
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XXI
BANKRUPTCY.

In the course of mercentile business, it happens not
unirequently, that a mercbant, either from misfortune or
imprudence, becomes insolvent, and what property he has,
is distributed among his creditors in proportion 10 their
respective dues.

Suestions in bankruptcy are performed on the wame
principle with those in partnership: we first ascertain the
amount of the bankrupt’s property, then the amount of
his debts, next what per cent. he pays, and then multiply
the sum due to each creditor by the decimal expressing
the per cent. which the dehtor pays.

1. A man failing, owed the lollowing sums: 1o A 120
dollars 68 cents, to B 150 dollars 75 cents, to C 310
dollars 32 cents, to I 208 dollars 25 cents; and his whole
property amounted to only 632 dollars, which was divided
among them in proportion to their respective demands.
tlow much did each receive ?

2. If the money and effects of a bankrupt amount to
3361 dollars 74 cents, and he is indebted to A in the
suin of 1792 dollars 24 cents, to B 1540 dollars 76 cents,
and to C 2371 dollars 17 cents, how much will each
of them receive ?

3. A person failing in wade, owed A 539 dollars, B
756 dollars 30 cents, C 854 dollars 16 cents, and D
1200 dollars; his property amounted to 837 dollars 49
cents, which was distributed emong them in proportion
to their several demands. How much did eaclil creditor
lose by the failure ?

4. A bankrupt owes A 813 dollars 74 cents, B 3673
dollars 46 cents, C 1840 dollars 40 cents, D 117 dollars
80 cents, and E 814 dollars 60 cents, his whote proper-
ty. worth 4029 dollars 30 cents, he gives up to his credi-
tors. What per cent. does he pay, and how much does
cach creditor receive ? _

I
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XXIL

ASSESSMENT OF TAXES.

‘FaxEs are imposts paid by the people for the support
of government. They are assessed on the citizens in
proportion to their property; except the poll tax, which
13 assessed by the head without regerd to property.

An accurate imventory of ell the taxable property of
every citizen i3 indispensable to a just assessment of
taxes, and is the first thing to be obtained.

When a tax is to be assessed on property and polls, we
first ascertain the amount which the poﬁs pay, and deduct
it from the sum to be raised; then apportion the remain-
der according to each man’s property.

To effect the apportionment, we find what per cent. of
the whole property to be taxed, the sum to be raised
is; then multiply each man’s inventory by that per cent,
expressed in decimals, and the product is his tax.

1. A tax of four hundred and Gfty dollars is to be as-
sessed on a parish, in which there are 40 rateable polls,
Of this tax, that to Le assessed on the polls amounts to
50 dollars; leaving 400 dollars t0 be assessed on the real
and personal propert"{'of the parish, which by inventory
is 40000 dollars. hat must a parishioner pay, whose
real estate in the inventory is 700 dollars, personal prop-
erty 150 dollars, and whe pays for one poll ?

400 dollars is one per eent. (.01} of 40000 dollars

Real estate 700
Personel estate 150

Totel property 850

.01
Tax on property  8.50
oll tax 1.25

Total tax $9.75 Ans.
2. Anincorporeted town, in which the resl and personal
property was valued in the inventory at 72656 dollars, and
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in which there were 154 rateable polls, voted to raise
1285 dollars 34 cents by taxation. The tax on each poll
was 1 dollar 25 cents. How much did A pay, wiose
real estate stood in the inventory at 2146 dollars, ?ersona.l
property at 224 dollars, and who paid for I poll? How
much did B pay, whose real estate in the inventory was
1000 dollars, his personal property 140 dollars, and who
paid for 2 polls? How much did C pay, whose real
estate was valued at 785 dollars, personal property at 103
dollars, and who paid for 3 polls? How much did D
pay, whose real estate in the inventory was 4000 dollars,
E;:rsonal property 478 dollars, and who paid for 1 poll ¢

ow much did E pay, who had no real estate, whose
personal property was valued at 250 dollars, and who
paid for 4 polls? How much did a single woman pay,
whose real estate was valued at 500 doliars, and her per-
sonal property at 120 dollers ?

Assessors find it most expedient to make a table, which
sball exhibit at once, the tax on all sums, from $1 up to
any amount required. The table is made by multiplyin
the per cent. which the tax amounts to, by the sever
numbers, 1, 2, 3, 4, and so on.

The following is a table of taxes to be made when 1}
per cent. is to be raised on the valuation of propery.

g | sw | emma s
3 ¢ .48 40 * .00 400 “  6.00
4 “ .06 50 « .75 . 500 ‘¢ 7.0
5 ¢ 075 60 ¢ .90 600 ¢ 9.00
6 “ .09 70 * 1.05 700 ¢ 10.50
T 0 105 80 * 1.20 500 * 12.00
g ¢ .12 90 “ 1.35 900 *¢ 13.50
g & 135 100 * 1.50 1000 ¢ 15.00
10 ¢ .15

3. By the above table, what would be the tax on
$ 6425 real estate, and $2346 personal estate ?

4. By the above whle, what would be the tax of a
frecholder, whose real estate is valued at $9842, and
personal esiate, at $15066: poll tax §1.25?
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XXHIL

GENERAL AVERAGE.

Whenever a ship is in distress, and the master delib-
erately makes a sacrifice of any part of the lading, or of
the ship's furniture, masts, spars, rigging, &c. for the
preservation of the rest, all the property on board, which
s saved by the sacrifice, must contribute towards the
value of what is thus sacrificed. The contribution is
called 2 GENERAL AVERAGE ; and the property sacrificed
called the jeftizon.

If a vessel is mccidentally stranded, end by extraordi
nary labor and expense is set aflcat, and enabled to com-

lete her voyage with the cargo on hoard, the expense
Eestowed for this object also becomes a subject for general
avernge.

When a vessel has been forced by accidents, arising
from the perils of the sea, to enter a port in order to ro-
pair, all the charges incurred in consequence, together
with the wages and provisions of the master and crew
during the deley, are hrought into a general average.

The contributory interests are the ship, the cargo, and
the freight; and these must be cleared of all charges at-
tached to them, before the average is made.

The contributory value of freight, in the ports general-
ly, is ascertained by deducting one third of the gross
l{ei ht; in New York, however, one balf is deducted.
This deduction is made for seamen’s wages.

In computiug a general average for masts, rigging, &ec.
a deduction of one third is made from the cost of re-

lacing thern; because the new articles are supposed to
Ee so much better than the old ones.

Parlicular average is nothing more than a partial loss,
and is borne wholly by the owner of the Froperty damaged.
In making a general average, the partial loss, or particular
everage, 15 deducted from the original value of the dam-
aged property, and the remainder contributes to the
general average.



XXIIL GENERAL AYERAGE. 125

The jettison contributes to a general everage; other-
wise its owner would not share in the general loss.

1. The brig Ceres sailed from Gottenburg on the
24th, of August 1833, bound for Boston with a cargo of
iron and steel. Bhe suffered considerable damege from
tempestuous weather, and arrived in Boston harbor Oc-
tober 13th., where she got aground on Williams’s Island,
and was obliged to discharge part of her cargo in lighters,
in order to get the vessel off. After this she was moored
in szlety at a wharf.

The expense of lightening the vessel, to get her afloat,
was 106 dollars and one cent, and was horne by a general
average.

From the surveyor's report, it appears that the damage
sustained by the vessel on the voyage was 1195 doilars
73 cents. The premium for insurance was 304 dollars
27 cents.

Coniributery intercsts.

Vessel, valued at $# B000.
Less, damage and premium, 1500.  6500.
Fre:ght, gross amount, : 1276.96

Less §, as usual, for seamen’s wages, 425.65 851.31

Cargo, shipped by
” " James Fullerton & Co. $273.62

Joshua Crane 626.67

Jobn Bradford 10378.48

Wm. Parsons 1144.32 12423.29
39593, = .00536 + $19774.60

Jdpportionment of contribution.

Vessel, (6500 by .00536) pays $34.84
Frelght, 851.31 ¢ # 4.56
Cargo, 12423.29 ¢ <« §6.61 $106.01

James Fullerton & Co. $1.46

Joshua Crane 8.37
John Bradford 55.64
Wm. Parsons 6.14

$66.61

1i%
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2. The schooner Crescent, on her passage from East-
port to New York, sustained so much dainage, that she
was obliged to put intoe Plymouth to repair, The ex-
penses incurred by putting into this harbor, viz. the pilot-
age, protest, dockage, commission, wages and provision
o% the master and crew while in harbor, amounting to
$73.18, were paid by a general average, made in New
York, on the arrival of the vessel in that port.

The vessel was valued at 4500, and the premium and
repairs were estimated at $900. The gross freight was

153.
¢ Cargo, shipped by E. Foster € 600.

Gireason and Haughton  240.

. " Gold and Tucker 210.
Bucknam and Gunoison  400.
Samue] Wheeler 160.

Buck and Hammond 221.37
What per cent. of the contributory interests was the
general average? How much did each of the interests,
and each of the shippers pay ?

3. Ship Coral, on her passage from Boston ta New
Orleans, gronnded at the bar of the river Mississippi.
threw overboard part of her cargo to lighten, when near
the hreakers; brake an anchor, anchor stock, and wind-
lass hy strain in heaving off, and took a steamhoat to
bring her into port, while in this disabled situation.

Statement of loss 10 be made up by a general aver-
age.

A. Howard’s roods, thrown overboard, $925.00

Expense of steanhoat, 100.00
Freight lost in consequence of jettison, 17.78
Damage to cablein heaving off, - 50.00
Anchor broke and lost, 150.00
Al]l other damage, 57.00
Protest $14. Adjusting average $60. 64.00

$1363.78
Agent’s commission 5 per cent. 63.19

Amount to be made up by the average, $1431.97
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Contribulory interests.
Ship valued at N. Orleans, in cash, $11000.
Freight, gross amount §862.48, less ' 574.99
Cargo shipped by Bridge & More $%18135.
How & Mears  17000.
Gruy & Bellows 14630.:
Jauies Russell 3670,
A. Howard 925.

$54410. 54410,

Amount of contributory interests, $65934.99

What is the loss per cent.? How much does the ship,

bhow much does the-freight, and how much does each of
the shippers contribute to the general average ?

XXIV.
CUSTOM-HOUSE BUSINESS.

In every port from which merchandise is exported to
loreign countries, and into which foreign merchandise is
imported, there is an establishment under the direction
of the povernment, called a Custom House. The object
of this establishment is, to execute the laws of the United
‘States in the collection of duties imposed on certain arti-
cles of imported merchandise, and on the tounage of
vessels employed in commerce.

In order to secure ihe exact collection of duties, the
law provides, that the cargoes of vessels employed in
foreign commerce, shall be inspected, and weighed or
gauged by the custom-house officers. - In the custom-
house weight and gauge of goods, certain allowances are
made on account of the box, cask, bag, &e. containing
the gnods, and on account of leakage, breakege, &ec.

ATL.LOWANCES.

Draft is an all6wance made from the weight of each box,
bag, ~ask, &c. of gnods, on account & probable waste.
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Tare is an allowance made for the weight of the box,
bﬂ$ cask, &c. containing the goods.

The whole weight of any parcel of goods, including
the weight of the box, bag, cask, &c. containing the
goods, is called the gross weight.

The weight of any parcel of goods after the draft and
tare have been deducted, is called the neat weight.

The allowance for dralt is stated in the following table.
On a single box, &c. weighing 1 ewt. or 1121b. 1 b.

[13
L1
19
[13
113

weighing above 1 cwt. and under £ cwt. 2 1b.

¢ * weighing 2 cwt. and under 3 ewt. 3 1b,

o v 3 cwt. and under 10 cwt. 4 Ib.
e e 10 cwt. and under 18 ewt. 7 1b.
i ¢ 18 ewt. and vpwards, 9 1b.

Qbserve, that the tare is computed on the remainder
of sny weight, after the draft has been allowed: and in
casting tare, any remainder, which does not exceed hall &
wund, is not reckoned; but, if it exceed half a pound, it
15 reckoned a pound.

The tare on sugar in casks, (exceptloaf)) is 12 per cent

it
(13
113
111
i6
it
(33
111
111
111
111
111
111
111
[13
[19
[T}

on sugar in boxes, - - -
on sugar in begs or mats, - -
on cheese in hampers or baskets,
on cheese in boxes, - -
on candles in boxes, . -
on chocolate in boxes, - -
on cotton in bales, - - -
on cotton in ceroons, - -
on glauber salts in casks, - -
on nails in casks, - - .
on pepper in casks, - - -
on pepper in bales, - - -
an pepper in bags, - - -
on suger candy in boxes, - -
on soap in boxes, - - -
on shot in casks, - - -
on twine in casks, - - -
on twine m bales, - - -

15 per cent,
5 per cent.
10 per cent.
20 per cent.
8 per cent.
10 per cent.
2 per cent.
6 per cent
8 per cent
- 3 per cent
12 per cent.
5 per cent.
2 per cent
10O per cent.
10 per cent.
3 per cent.
12 per cent.
3 per cont.
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Tare on ell other goods paying a specific duty, is
allowed sccording to the statement of the suine in the
invoice of the goods, which is considered the actual
we’ilﬁht of the-box, baj, cask, &ec.

he importer may always have the invoice tare allowed,
if be make his election at the time of making bis entry,
and vbiain the consent of the collector and raval officer.

For leakage, 2 per cent. is allowed on the gauge, on
il merchendise in casks paying duty by the gallon.

For breakage, 10 per cent. 1s allowed on all beer, sle,
and porter in botues, and 5 per cent. on all other fiquors
in botiles; or the importer may have the duties computed
on the actual quanuty by izle, il be so chooses at the
time of entry. .

The common-size bottles are estimated at the Custom-
house to contain 2§ gallons per dozen.

}. Whaet is the neat weight of 40 hogsheads of sugar
waighing gross 8cwt. 3qr. each; drafi and tare as in the
tablea ?

39200 Th. gross weight.
40X 4= 160 ib. draft.

39040
12 per cent. of 30040134684.8 4685 lh. tare.

34355 Ib. neat weight.

2. What is the neat weight of 25 bags of pepper, weigh-
ing gross Icwt. each; draft and 1are as 1n the tables ?

3. Find the neat weight of 6 chests of Soucliong tea,
weighing gross 981b. each, tare 221b. per chest.

4, Find the nent weight of 12 casks of raisins, wejgh-
ing gross 1301b. each; drait as in the table,. tare 121b.

r cask.

5. What is the neat weight of 8 chests of green tea.
gross weight 1021b. each, tare 201b. per chest? )

6. What is the neat weight of 9 bags of coflee, weigh-
ing gross 114 1b. each, draft as in table, tare 2 per cent.?

7. What is the neat weight of 4 casks of glauber sults,

3 weight as follows; thefirst 1501b.; the 2d. 1751h.;

3d. 2281b ; 4th. 2641b.; draft and tare as in tables ?
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8. What is the neat weight of 4 hogsheads of madder;
we‘iﬁhing ross 11 cwt. 2qr. each; drafi being allowed as
in tbe table, tare lewt. 2 qr. per cask?

DUTIES,

The duties peid on goods imported from {oreign coun-
tries into the United States, are either ad valorem or
specific,

The ad calorem duty is a certain per cent. of the
actual cost of the goods in the country from which they
are brought.

The specific duty is fixed at a certain sum per ton,
bundred weight, pound, gallon, square yard, &e.

Observe thet the allowances for tare, draft, &c. are
to be made, before the duties are computed.

9. What is the duty on an invoice of silk goods, which
cost in Canton 4836 dollars, at 10 per cent. ad valorem ?

10. What is the duty on an invoice of woollen goods,
which cost in England 5729 dollars, at 44 per cent.
ad valorem ?

11. Compute the duty on 6 boxes of chocolate, weigh-
Ing gross 1 cwt. per box; draft and tere as in the tables;
duty 4 cents per lb.

12. Cast Ene duty on 12 boxes of Windsor sosp;
gross weight 841b. per box; cost in England 1 do
per 1b.; tare as in the table; duty 15 per cent.

13. Calculate the duty on 5 boxes brown Havang
sugar; gross weight as [ollows; the first, 7cwt. 2qr.;
2d. Bcwt. 3gr.; 3d. 9cwt. 1gr.; 4th. 10cwt. 3gr.
201b.; 5th. Ilcwt. 1qr. 141b.; draft and tare as in ﬂle
tables; duty 2% cents per lb.

14. What is the duty on a cargo of 148 tons of iron,
at 30 dollars per ton ?

15. Compute the duty on 4 pipes of wine; allowance
for leakage as in the table; duty 7} cents per gallon.

16. Cast tbe duty on 10 gross of London porter;
allowance for breakage as in the table; duty 20 cents
per gallon.
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17. What s the duty on 10 boxes of Spanish cigars,
containing 1100 each; duty §$2.50 per 1000?

18. Compute the duty on 4 casks of Rochelle salts,
invoiced at $ 10 per cwt.; gross weight of Ist cask 1 cwt.
2?:. 121b.; 2d. 1cwt. 1gr.171b.; 3d. 2 cwt. 3qr. 7hb.;
4h, 4cwt. Jgr.; draft as in table; tare 8 per cent.;
duty 15 per cent. ad velorem.,

XXV.
RATIO.

Rario is the mutual relation of two quantities of the
same kind to one another.

By finding bow many times one number is contained
in anotber, or what part one number is of another, we
obtain their ratio. Thus, the ratio of 2to 4 is 2, because
2 is contained 2 times in 4; and the inverse ratio is %,
hecause 2 is § of 4. Boththese expressions of the ratio
of 2 to 4 amount to the same thing, which is, that one of
the numbers is twice as great as the other.

By the ratio of two quantities is meant only their rela-
tire magnitude; for, notwithstanding the absolule magni-
tude of 2 pounds and 8 pounds 1s much greater than
that of 2 ounces and 8 ounces, yet the rel-tive magnitude -
or ratio of the two latter is just the same with that of the
two former; beceuse, 2 ounces are contained just as many
times in 8 ounces, as 2 poutids are in S pounds; or, 2
ounces are just as great a part of 8 ounces, as 2 pounds
of 8 pounds.

It is evident that only quantities of the same denomi-
nation can have a ratio to one another; for it would be
absurd to inquire how many times 1 doliar is conteined in
4 rods, or wCLa.t part of 4 rods 1 dollar is.

A ratio is denoted hy two dots, similar to a colon: thus,
3: 9 expresses the ratio of 3 to 9. The former term
of & ratio is called the antecedent, and the latter the con-
scquent. Thus 6 : 12 expresses the ratio of 6 to 12, in
which 6 is the antecedent, and 12 the consequent.
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Since a ratio indicatés how many timaes ene number
is contained in apother, or what part one nurnber is of
another, it is a quotient resulting {rom the division of one
of the terms of the ratio by the other, and may be ex-
Eressed in the form of a fraction: thus, the ratio 6 : 3 may

e expressed by the fraction §, or conversely §.

Whben any two numbers are muldplied, each by the
same number, the ratio of the products is the same with
the ratio of the multiplicands. Thus, take 3 : 6, and multi-
ply the antecedent and consequent, each by 5, and the
products 15 and 30 have the same ratio with 3 end 6;
that is, 15 is contained just as many times in 30, as 3 is
in 6; or 15 is the same part of 30, that 3 is of 6.

Also, il two numbers be divided, each by the same
nuinher, the ratio of the quotients is the same with the
ratio of the dividends. Thus, take the ratioof 9 : I8, and
divide each term by 3, and the quotieuts 3 and 6 have
the same ratio with 9 and 18; because 3 is contained as
many titnes in 6, as 9 is in 18; or 3 is the same part of
6, that 9 is of 18,

A ratio resulting from the mubtiplication of two or more
ratios together, that s, the antecedents into the antece-
dents, and the consequents into the consequeats, is called
a compound ratio. 'lqhus, 6 : 49 is the compound ratio of
1:2,3:4,and 2: 6; hecause 6 is the product of all the
antecedents, and 48 of all the conzequeuts. This is ex-
pressed in fractions with the word ‘“of ™" between them:
thus, making the antecedents the numerators, § of § of ¥
making the consequents thé numerators, § of 4 of §.

Two ratiosymay be equal to one another, as well as two

nantities. The equality of two ratios is denoted by the
sign ‘Elaced between them; thus, 2 : 4==3: 6 signifies
that the ratio of 2 to 4 is equal to-the ratio of 3 to 6.

PROFPORTION.

The equality of 2 rotios is called a ProroRTION, and
the terms are called proportionals; and in a proportion,
the first and fourth terms, that is, the anteeedent of the first
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ratio and the consequent of the second, are called the
exireme terms; and the second and third terms, that js,
the consequent of the first ratio and the antecedent of
the second, are called the mean terms. Thus, in the pro-
portion 3 : 9=4 : 12, 3 and 12 are the extreme terms,
9 and 4 the mean terms.

If the antecedent of the second ratio be the same with
the cousequent of the first, the terms are in continued
proportion. Thus, 3, 9, and 27, are in continued propor-
tion, becaugse 3 : 9=9: 27.

Since the equality of two ratios constitutes a propore
tion, we can easily decide whether any four nuinbers be
in proportion, by bringing the [ractions expressing the two
ratios 10 a common denominater; for then, if the numbers
be proportionals, the numerators also will be equal to cne
another.

Take the numbers 4, 2, 6, 3; if we make the conse-
quents the pumeraters, the (raction expressing the ratio
of the two first in the series is 7, and that expressing the
ratio of the two last is §. These fractions, when reduced
to a common denominator, become 1% and 4% ; and this
equality of the two fractions expressing the two ratios,
proves that the four numbers are proportionals; for, if
the four numbers were not in proportion, the fraction
expressing the first ratio not being equal to the fraction
expressing the second ratio, the numerator of the one
would not be equal to the numerator of the other, when
reduced to a common denominator.

Again, let us ke the same numbers, 4, 2, 6, 3, and
make the antecedents the numerators of the fractons
ex'i:ressing the ratios: thus, § and §. Tlese fractions when
reduced toa common denominator, are % and %2, which,
being equa), prove the four numbers to be proportionals.

e sea, therefore, whether we make the antecedents
or consequents the numerators of the fractions expressing
the ratios, that in both cases the equality of the ratins
proves a proportion among the four numbers; and in both
cnses the numerators are precisely the same; for in the
first case the fractions are 4} and }%, and in the second,
¢ and P, and these numerators, in both cases, are

' 12
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products obiained by mmliiplying together the extreme
terms 4 and 3, and tKe mean lerns 2 and 6.

These results prove, that, if four numbers be in pro-
portion, the product of the two extreme lerms is equal lo
the product of the two mean lerms: a principle of great
practical utility, and the foundation of the ancient RuLe
oF THREE.

It follows from what has been said, that the order of
the terms of a proportion may be changed, provided they
be so placed, that the product of the extremes shall be
equal to the lpmduct of the means; because, whbenever
the product of the exireme terinsof four numbers is equal
to the product of the mean terins, the numbers are pro-
portionals. '

Take, for example, the proportion 3:9=8:24
3:9=8: 24, and observe the dif- 3:8=9:24
(erent orders in which its terms may 24:8=9: 3
be arrangedl. 24 :9=8: 3

‘That these changes do not disturb the proportion is
evident; lor the same numbers, which are the extreme
terms in the first proportion, are the exireme terms in all
the proportions; and the numbers, which are the mean
terms in the first proportion, are the mean terms in all
the proportions; therefore the products of the extremes
and the products of Uie means must be the same in all
the proportions.

Again, the order of the above pro- 9: 3=24:8
portionals may be so changed, that 8:3=24:9
the mean terms shall become the ex- 9:24==3 :8
treme terms, and the exireme terims B:24==3 :9

the mean terms.

Since both the terms of a retio may be multiplied or
divided hy tbe same number without altering the ratio,
it follows, that all the terms of a proportion may be mul-
tiplied or divided by the same number without disturbing
the proportion. Let us take, for example, the propnt-
tion 2 : 4 =6 : 12, and multiply each of the terms by 2,
and we shall have the proportion 4 : 8=—=12: 24. If,
instead of multiplying, we divide tbe terms of the same pro-
portion by 2. we shall have the proportion 1 : 2==3: 6.
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Either the two antecedents or the two consequents, in
two equel ratios, may be multiplied or divided hy the
same number without destroying the proportion; because
the two ratios are increased or dininished alike, and
therefore remain equal. Take the proportion 4 : 16==
6 : 24, and multiply each of the antecedents by 2, and it
wil be B : 16 =12 : 24; if; instead of the antecedents,
we muliply the consequents by 2, we have the propor-
tion 4 : 32==6 : 48; if, instead of muliiplying, we divide
each of the antecedents by 2, we have the proportion
2:16=3: 24; if, instead of the antecedents, we divide
the consequents, we have the proportion 4 : B=6: 12.

We may also multiply the antecedents and divide the
consequents at the same time, and vice versd, withowt
destwroying the proportion. If, for example, we take the
propostion 3 : 6=—=9 : 18, and multiply each of the ante-
cedents by 3, and divide each of the consequents by the
same pumber, we have the proportion 9 : 2==27 : 6; if
we multiply the antecedents by 3, and divide the conse-
quents by 2, we have the proportion 9:3=27:9; if
we divide the antecedents by 3, and multiply the conse-
quents by 2, we have 1:12=3 : 36.

Two or more proportions may be multiplied together,
term by term, end the products will be proportionals;
for it is the same 8s multiplying two equal fractions by
two other equal fractions, |.Ee products of which will agein
be equal to each other. We give the following as an

example. 3:4=6:18
2:3=28:12
6 :12=48: 96

We may also divide one proportion by another, term
by term, with equal correctness of conclusion; for this is
only dividing two equal fractions by two other equal
fractions, the gquotients of which will again be agual.
Take, for example, the proPonion 24 . 32=27 : 36,
and divide it by the proportion 6 : 2=9: 3, term by
term, and it gives 4 : 16=23 : 12.

A great variety of other changes may be made b
differenty multiplying, or dividing, or both; and suc
changes are frequently convenient in solving questions.
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The magnitudes of proportionals are changed without
destroying the proportionality, when either the antece-
dents, or consequeats, or both, are resEecuvely increas-
ed or diminished by quantitics having the same ratio; or
whea the two terms of either or of both ratios are re-
spectively increased or diminished by quaatities in the
same ratio with theraselves. We will make a few such
changes in the proportionals 8, 6, 20, and 15.

8:6 =20 : 15
846 :46 ==20-+15 : 15, or14:6=35:15
8—6:6 =20—15 : 15, or 2 :6= 5 :15
g:8—6 =20 : 20—185, or 8 :2—=20:5
8:846 =20:20+15, or 8 :14=20:35

846 :8—6=20+415 :20—15, orl4 :2=35:5

Since the product of the extremes in every proportion
is equal to the product of the means, ocoe product may
be 1aken for the other: now if we divide the product of
the extremes by one extreme, the guotient is the other
extreme; therefore, il we divide the product of the
means by one extreme, the quotient is the other #xirpme;
for the same reason il we divide the product of the ex-
tremes by one of the means, the quotient is the other
mean; consequently, we can find any oue lerm of a pro-
portion, when we know the other three.

To apply these principles to practice, let it be asked—
If 64 yards of cloth cost 304 dollars, what will 36 yards
cost?  In the first place, the rato of the two pieces of
cloth is 64 : 36; amfsecondly, the prices are in the same
ratio; that is, 304 dollars must have the same ratio to the
price of 36 yards, that 64 yards have to 36 yards. Now,
if we put A. instead of the answer, we shall have the lol-
lowing proportion, 64 : 36=2304 : A, in which the pro-
duct of the means is 10944, which, being divided by 64,
one of the extremes, gives the quotient 171, the other
extreme, which was the term sought; therefore, 171 dol-
lars is the price of 36 yards.

Of the four nmbers, which constitute a proportion,
two are of one kind, and two of another. In the pre-
ceding example, two of the terms sre yards, and twe
are doflars.
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If there are different denominetions in the two first terma,
they must both be reduced to the lowest denomination
in either of them; and the third term must be reduced
to the lowest denomination mentioned in it. Thas, if
4 yards cost 18 shiliings end 6 pence, what will 3 yards
1 quarter 2 pails cost ¢ Nails being the lowest denomi-
pation in the two first terms, they must both be reduced
to nails; pence being the lowest denomination in the
third term, this term must be reduced to pence; ond
when thus reduced, the terms will make the following

naa, nes, pence  pente

proportion; 64 : 54=222 : A. The answer, when ob-
tained, being in pence, must be reduced to shiilings and
pounds. In this question the answer is 15s. 7% d.

From the principles of ratio and proportion, which
have heen explained, we deduce the following rule for
gsolving questions.

RULE. JMake the number, which is of the same kind
with the answer, the third term; and, if from the nature
of the gquestion, the third term must be grealer than the
ourth term or answer, make the greater of the two re-
maining terms the first ferm, and the smaller the second;
buwi, if the third term must be less than the fourth, make
the less of the two remaining lerms the first term, and the
greater the second: then multiply the second and third
terms together, and divide the product by the first term:
the quotient will be the fourth term; or answer.

1. If I buy B71 yards of cotton cloth for 78 dollars 39
tents, what 15 the price of 29 yards of the same?

B71:29=78.39 : A The statements of this
29 question may be read thus

70551 —The ratio of 871 to 29

15678 is equal to the ratio of

oA A 78.3% to the answer. Or
87132273.31{2.61 Ans. thus—As 871 yd. is to 29
1742 yd., so is $78.39 to the

5313 answer. The operation

5226 amounts to nothing more

BTl than the multiplication of
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2. If £3 yard of cotton cloth cost 42 cents, what will
87} yards cost?

3. H I can buy 1} yard of cotton cloth for 61 peuce,
how many yards can I buy for £10 6. 9d.?

4. H ¥ buy 54 barrels of Bour for 207 dollars, what
must I give [zr 73 barrels, at the same rate ?

5. I{ 7 workmen can do a piece of work in 12 days,
lsww many can do the same work in 3 days?

_ 6. If 20 horses eat 70 bushels of oats in 3 weeks,
how many bushels will 6 horses eat in the same time ?

7. If a piece of cloth contzining 76 yards cost 136
dollars 80 cents, what is that per ell English?

8. If a staff 4 feet long cast a shadow 7 feet in length,
on level ground, what is the height of a steeple, whose
shadow at the sawe time measures 198 feet ?

9. How many yards of paper 2} feet wide, will hang
a rooin, that is 20 yards in circuit, and 9 feet high ?

10. A certain work having heen accomplished in 12
days by working 4 liours a day, in what time might it
have beeun done by working 6 hours a day ?

11. If 12 pallons of wine are worth 30 dollars, what
is the value o% a cask of the same kind of wine, containing

gallons ?

12 i1f 8% yards of cloth cost 4 do]]ars 20 cents, what
will 13# yards eost, ai the same rate

Tow many yards of cloth § yard wide, are equal
to .30 yards 1} yard wide ?

14. If 7 pounda of sugar cost 75 cents, how many
pounds can I buy for 6 dollars ?

15. If 2 pounds of sugar cost 25 cents, and 8 pounds
ol sugar are worth 9 pounds of coffee, what wili 100
pounds of coflee cosi?

16. A merchant owning # of a vessel, sold § of his
5ha1t§ for 957 dollars.  What was the vessel warth at that
tate !

17. A merchant failing in trade, owes 62936 dollars
39 cents; but his property amounts to only 33793 dol-
lars 96 cents, which his creditors agreed to accept, and
discharge him, How much does the creditor receive, to
whom he owes 2778 dollars 63 conts ?



XXV PROPORTION. 154

18. Bought 3 tons of oil, for 503 dollars 25 cents; 85
gallons of which having leaked out, 1 wish to know at
what price per gallon I must sell the residue, that I may
neither gain nor lose by the bargain,

19. I, when the price of wheat is 6 34. a bushel,
the penny loal weighs 9 0z., what ought it to weigh, when
wheat is at 85, 23d. & bushel?

20. IT 15 yards of clath  yard wide cost 6 dollars 25
cents, what will 40 yards being yard wide cost ?

21. What quantity of water must I add to a pipe of
mountain wine, for which I gave 110 dollars, to reduce
the first cost to 75 cents a gallon?

22. Borrowed of a friend 250 dallars for 7 months;
and then, to repay him for his kindness, I loaned him 300
dollars. How long must he keep the 300 dollars, to
balance the previous favor?

23. Ii 4fcwt. can be carried 36 miles for 54 doHars,
how many pounds can be carried 20 miles for the same
money ?

24. A person owning 3 of & coal mine, sells § of his
share for 570 dollars. “}'hat is the whole mine worth, at
the same rate?

25. If the discount on $106, for a year, be $6, what is
the discount on $477, for the same time ¢

26. 1f, when the days are 13§ hours long, a traveller
perform his journey in 354 days, in how many days
will he perforin the same journey, when tbe days shall
be 1145 hours long ?

27. A regiment nf soldiers cousisting of 976 men, is
to be new clothed; each coat to contain 2} yards of
cloth 1} yard wide, and 1o be lined with shelloon § yard
wide. How many yards of shalloon will be required ?

28. If 30 men can perform a piece of work in 15 days,
how many men would accomplish the same piece of
work, in a fifth part of the time ?

29. What is the value of 172 pigs of lead, each weighing
Scwt. 2grs. 1741b., at 29 dollars 584 cents per fother
of 194cwt.?

50." A merchant gave his note' for 1331 doflars 75
cenrs, payable in 8 months; but the holder of the note
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being pressed for money, the merchant paid 1t in 3
months. Allowing money to be worth 6 per cent. a year,
what sum was requisite to redeem the note ?

31. If A con mow an acre of grass in 5% hours, and
B can mow 13 acre in 9% hours, in what time can they
jointly mow 8 } acres ?

32. How much cambrick may be bought for £8 6s.
3}d., il 291 yards cost £186 2s. 44d.?

33. If a staff 3 feet 3 inches high casts a shadow 5}
{cet long, what is the height of the steeple of Park street
church, in Boston, which, at the same time, casts a
shadow of 368 feet 6 inches in length ?

34. A and B hired a pasture for $49.50, in which, A
pastured 13 cows, and B 19. What must each pay ?

35. If 220 yards in length and 22 yards in breadth
- make an acre, what must be the breadth of a lot that is
121 yards in length, to contain an acre ?

- 36, If 365 men consume 75 barrels of provision in 9
months, what number of barrels will 500 men consume
during the same time ?

37. H 19 yards of linen cost $14.25, what will 435.6
yards come to, at the same rate ?

33. The value of 8.25 pounds of pure sitver being
$ 128, what is the value of 376.7848 pounds ?

39. Suppose sound to move 1106.3 feet in 1 second;
how meny miles distant is a cloud, in which lightning is
observed 47.5 seconds before the thunder is heard ?

40. It has been found, that 100 cubic inches of alco-
hol end 82.5 cubic inches of water, when wmixed, mea-
sures only 177.41 cubic inches. If, then, 125 gallons of
alcohol and 103.125 gallons of water be mixed, how
many gallons will the mixture compose ?

COMPOUND FPROPORTION.

When Fmponion is applied to questions, in which the
relation of the required quantity to the given quantity of
the same kind is treced through two or more proportions,
it is called coMPOUND PROPORTION.
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For exemple, 16 men dug a rench 54 yards long and
§ yards wide, in 6 days. How many men of equal sbility
and industry will dig a trench of the same depth, 135 yards
long, and 4 yards wide, in 8 days ?

In the above question, the number of men required
depends upon three circunistances; viz. the length of the
trench, its width, and the number of days in which it is
to be dug. If we omit the consideration of all the cir~
cumstances except the length, the question will be sim-
ply this—If 16 men dug a trench 54 yards long, how
many men will dig one 135 yards long ?—which will make
the following proportion; 54 : 136=16 : A, and the
fourth term will be found to be 40 men.

Secondly, we will consider the width ; and, since the
second trench is to be narrower thea the first, the num-
ber of men required will be proportionglly less, aad our
second proportion will be the following; 8 : 4=46: A,
#nd the fourth term will be 32 men. :

Lastly, we wiil notice the number of days in the ques-
tion; and, since the longer the time allowed, the dess vill
be the number of men required to do the work, we shail
have the following proportion; 8: 6==33: A, and this
gives 24 men fornﬁae fourth term, which is the answer ¢o
the“ﬂuesdon. :

e see in this solution, that 16 is multiplied by 138,
and the product divided by 34; the quotient, being made
the thirdpterm in the second proportion, is multiplied by
4, and the product divided by 5; this last guotient,
being made the third terin in the third proportian, is
multiplied by 6, and the product divided by 8. There-
sult, therefore, would be the same, if 135 and 4 and 6
were multiplied together, and their product multiplied by
16, and this last product divided hy the product of 54
and b6 and 8. The proportion may be thus arranged.

54

+ 135
5: 4,=~16:4A
8 : 6

2160 : 3240 =16 : A
K, instead of calculating the fourth term in each pro-
portion, we ouly indicate the operation by a feacuon,
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we shall have, in the first of the foregoing proportions,
l“;f' for the fourth term: taking this for the third term

of the second proportion, we shall bave the following,
6:4="%%: A and the fourth term will be 5%

teking this for the third term in the third proportion, we

shall have the following, 8 : 6=="%2%": A  and the fourth
term will be X 5XC, which is equal to 24, the number

of men required. In this (ractional expression, we see
at once, that the product of all the second terms is mul-
utpiied by the third term, and that this product is divided
by the product of all the first terms, and 1be quotient s
the fourth term, or answer to the question.

Hence we see, that questions in compound proportian
will be accurately solved by the following rule.

RULE. Make the number, which is of ihe same kind
with the answer, the third term; of the remaining num-
bers, take any two of a kind, and write one for a first
term and the other for a second term, as directed in rim-
- ple proportion, then any other two of a kind, and 50 on,
till all are written. Lastly, multiply all the second terms
together, and their product by the third term, and divide
the result by the product of the first terms; the quotient
will be the ﬂmrih term, or answer.

41. A wall to be built to the height of 27 feet, was
raised to the height of 9 feet by 12 men in 6 days; how
many men must be employed to finish it in 4 days ?

2; 12 men is the (hird term, hecause

- = the answer is to be in men.
9 :18) _,,. In stating the different lengths
4: 6 12: A of the wall, the shorter is made the
36: 108 12 : A |Orst term, because, the longer the

12 wall, the greater will he the number

: of men required 1o huild jt.
36)1296(36 Ans. In stating the days, the less num-
1ns ber is made the first term, because,
216 the less the time, the greater rauss

216 be the number of meo.
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42. If 120 bushels of corn will serve 14 horses 56
days, how many days will 94 bushels serve 6 horses ?

43. If a footman travel 130 miles in 3 days, when the
days are 12 hours lonk, in how wmany days of ten hours
in length, can he travel 360 miles ?

44. If 6 laborers dig a ditch 34 yards long in 10 days,
how many yards will 20 laborers dig in 15 days ?

45. If a garrison of 600 men have provisions for
weeks, allowing each man 12 ounces a day, how mauy
inen m?’y be maintained 10 weeks with the same provi-
sions, if each man is limited to B ounces a day ?

46. If 3 bushels and 3 pecks of wheat will last a
family of 9 persons 22 days, in how many days will 6
persons consume 5 bushels ?

47. I 450 tiles, each 12 inches square, will pave my
ce'lar, how many tiles must I have, if they are only 9
inches long and B inches broad ?

48, If 12 ounces of wool make 2} yards of cloth G
quarters wide, how much wool is required for 150 yards
4 quarters wide ?

49. If a bar of iron 4 feet long, 3 inches broad, and
13 inch thick, weighs 30 pounds, what will a bar weigh,
that is 6ft. long, 41n. broad, and 2in. thick ?

50. If 6 men built a wall 20 feet long, o feet high,
and 4 feet thick, in 16 days, in how many days will 24
men Luild a wall 200 feet iong, 8 feet high, and G feet
thick ?

51. If 14 men can reap 84 acres in 6 days, how many
men must be empioyed tp reap 44 acres in4 days?

52. A ship’s crew of 300 men were so supplied with
provisions for 12 manths, that each mun was allowed 30
ounces a day; but after having been 6 months on their
voyage, they find it will take 9 months more to finish it,
and 50 of their number have been lost. It is required, to
find the daily allowance of each man during the last 0
montlis. '

58. A wall was to be built 700 yards long in 29 days;
after 12 men had been employed on it for 11 days, it was
found they had built only 220 yards. How 'mang' Inora
men must be put on, to finish it in the given time ?
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54. If the transportation of 12cwt. 2qz. 6Mb., 275 miles
cost §27.78, how far, at that rate, may 3 tons Ocwt.
3yjr. be carried, for $234.78°

35, A cistern 17} feet in length, 10} feet in breadtly,
and 13 feet deeP, holds 546 barrels of water. ‘Then hnw
ruany barrels will 6ll a cistern, that is 16 feet long, 7 (eet
broad, and 15 feet deep? .

56. If 25 pears can ﬂe bought for 10 lemons, and 28
lomons for 18 pomegranates, and 1 pomegranate for 48
atinonds, and 50 almonds for 70 cIi:estnuts, and 108
chestnuts for 24 cents, how many pears can I buy for
$1.357

57. In how many days, working 9 hours a day, will
24 men dig a trench 420 yards long, 5 yards wide, and
3 yards deep; if 248 men, working 11 hours a day, in 5
days dug a trench 230 yards long, 3 yards wide, and 2
yards deep ?

58. If the interest on 347 dollars for 3} years he 72
dollars 87 cents, what will be the interest, at the same
rate, on 537 dollars for 2} years ?

59. What musi be paid for the carriage of 4cwt., 32
miles, if the carriage of 8.cwt., 123 miles. cost 12 dollars
80 cents?

60. By working 9 hours a day, 5 men hoed 18 acres
of corn in 4 days. How many acres will 9 men hoe, ut
that rate, in 3 days, working 10 hours a day !

61. One pound of tiread makes 2 yards of linen cloth,
5 quarters wide, ‘Then how many pounds of thread will
be required to make 50 yards of linen §yd. wide ?

62. If 6 mew, working 7 hours a day, mowed 28
acres of grass in 4 days, how many men, at that rate,
will mow 16 acres in 9 days, working 6 hours a day ?

63. If 5 men can make 300 pair of boots in 40 days,
how many men must be employed to make 900 pair in
60 days ¢

4. If 3 compositors set 154 pages in 2§ days, bow
many will be required to set 69} pages in 6} days?

G65. If 36 yards of cloth, 7 quarters wide be worth_
$ 98, what is the velue of 120 yd. of cloth of equal tex-
ture, but only 6 quarters wide ?
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XXVI.
CONJOINED PROPORTION.

CoNyoINED ProOPORTION—called by merchants, The
Chain Rule—consists of aseries ol terms bearing a cerzin
proportion to each other, and so connected, that a’com-
parison is instituted between two of the terms, through
the medium of all the otbers.

The principles of this rule are included in proportion.
The rule is cﬁieﬂy employed in the higher operations of
exchange, arbitrations of bullion, specie and merchandise.
For the purpose of elucidation, however, we propose the
following familiar example.

If 31b. of tea be worth 4lb. of coffee, and 61b. of
coflfee worth 201b. of sugar, bow many pounds of sugar
ma'i: be had for 91b. of tea?

his question, we know, may be solved by a statement
in compound proportion; but the following is the solu-
tion by conjoined proportion.

Distinguish the several terms into anfecedents and con-
Sequents, and connect them by the sign of equality in the
way of equations, as follows,

First, enter on the right the given sum or term on
which the operation is to be performed, {which in the
foregoing question is 91b. of tea) and call this the ferm
of demand.

Secondly, on the left of this term, and a line lower,
enter the first antecedent, which must be of 1he same
kind or name with the term of demand, and equal in value
to the anuexed consequent.

Thirdly, in the same manner, let the second antecedent
be of the same name with the second consequent, and
equal in value to the third consequent: and so on, for any
number of terins.

Fourthly, the terms being thus arranged, divide the
product olythe consequents by the product of the antece-
dents, and tbe quotient wilt be the answer in tie denomi-
nation of the last consequent, or odd term. )

13
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- 91b. of tea, term of demand.
3lb. tea = 4Ib. of coffee.

6lb. coffee —201b. sugar, the odd term,

20
Hence :,::9271230 ==40lb. sugar, the answer,

By the above example it will be seen, thet in the ar-
rangernent of antecedents and consequents, eech sort is
entered twice, except that in which the answer is required,
and which is calied the odd term.

It sbould also be observed, that no two entries of the
same denomination are in the same column; and, as they
are placed in the way of equations, it is evident that the
quantities on each side, which are equal in velue to one
another, are cancelled in the operation; and, therefore,
the quotient or answer will obviously be in the denomi-
nation of the last consequant, which is the odd term.

This rule may be provaed by reversing the operation;
wking e answer as the term of demand, and making the
first antecedent the last consequent or odd term, as follows.

401b. of sugar.
201b. sugar = 61b. coffee.

41b. coffee== 3Ib. tea.

Th 3’:2;0 =73 = 9lb. of tea, the proof.

The operation may be abridged by omitting such num-
bers as are the same in both columns, whenever such
instances exist.

When fractiens occur, the most conventent method is
to convert them into whole numbers. 'Thus, an antece-
dent of {5 and a consequent of 9 may be changed (b
multiplying both by 12} into 7 and 103, and the ratio wiﬁ
not be altered. So 5 and 11} have the same ratio with
20 and 47.

The rule may be exemplified by e question in reduc-
tion; thus,— It is required to reduce 2 tons to ounces.

2tons, term of demand.

fton = 20cwt.

lewt. =  4qr.

lgr. = 28Ib.

1lb. = 160z the odd term.

Then 577 *¥*® = 71650 ounces, the answer.
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1. If 171b. of raisins are worth 201b. of almonds, and
51b. of almonds worth 831b. of figs, and 3741b. of figs
worth 30]b. of tamarinds, ﬁow many pounds of tamarinds
are equal in value 10 42}1b. of raisins ?

2. Suppose 1001b. of Venice weight is equal to 701b.
of Lyons, and 60 Ib. of Lyons to 50ib. of Rouen, and
20!b. of Rouen to 25lb. of Toulouse, and 501b. of
Toulouse to 371b. of Geneva; then how many pounds of
Geneva are equal 10 251b. of Venice ?

3. I[ 1 French erown is equal in value to S0 pence
of Holland, and 83 pence of Holland to 48 pence Eng-
fish, and 40 pence English to 70 penee of l;-Iamburg s
and 64 pence of Hambhurgh to 1 florin of Frankfor,
how many florins of Frankfort are equal to 166 French
crowns ?

4. If A can do 8s much work in 3 days as B can do
in 4} days, and B as much m 9 days as C in 12 days,
and C as much in 10 days as D in 8 days, how many
days’ work of D are equal to 5 days’ work of A?

5. If 70 braces at YVenice are equal to 75 braces at
Leghom, and 7 braces at Leghorn are eqnal to 4 yards
in the United States, how many braces at Venice are
equal to 64 yards in the United States ?

6. A merchant in St. Petersburg owes 1000 ducats
in Berlin, which be wisbes 10 pay in rubles by tbe way
of Holland; and he has for the data of his operation, the
following information, viz. That ‘1 ruble gives 474}
stivers; that 20 stivers meke 1 florin; 2% florins 1 rix
dollar of Heolland; that 100 iix dollars of Hollend fetch
142 rix dollars of Prussia; and that 1 ducat in Berlin is
worth 3 rix dollars Prussian. How many rubles will
pay the debt ?

7. If 94 piasters at Leghorn are equal to 100 ducats
at Venice, and 1 ducat 1s equal to 320 maraveds at
Cadis, and 272 maravedis are equal to 630 reas at Lis-
bou, and 400 reas are equal to,50d. at Amsterdam, and
56d. are equal to 3 francs at Paris; and 9 francs are
equal to 94d. at Loudon, and 54 d. are equal to 1 dellar
in the United States, how many dollars are equel to 800
piasters ?
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XXYIIL

DUODECIMALS.,

DvopgciMaLs are compound numbers, the value of
whose denominations dimimsh in a uniform ratio of 13.
They are applied to square and cubic measure.

The denominations of duodecimals are the foot, (.},
the prime ar incb, (*}, the second, ("), the third, ("),
the ruurth, ("), the fifth, ("}, and so on. Accordingly,
the expression 3 V' 77 9 6" denotes 3 feet 1 prime
7 secopda 9 Uurds 6 fourths. :

The accents, used to distinguish the denominations
bulow [eet, are called fndices.

'The foot baing viewed as the unit, duodeciinals pre-
sont the following relations.

¥ =y of 1 foot.

1¥ == of Py of 1 foot. . = ylgy of 1 foot.

I =ygoffzol Jgol1foot. . . = phy of 1 foot.

1" =y of & of vy of &oLfl foot. =yziqgof 1 foot.
c.

Addition and subtraction of duodecimals are performed
w5 addition and subtraction of other compound numbers;
12 of a lower denomination making 1 of a higher. Mul-
tiplication, however, when both the factors are duodeci-
mals, is peculiar, and wili now he considered.

Wkhen feet are multiplied by feet, the product is in
feet. For instance, if required 10 ascertain the supetficial
feet in a board 6 feet long and 2 feet wide, we multiply
the length by the hreadth, and thus find its snperficial, or
square feet to be 12. But when feet are multiplied by
any number of inches {primes], the effect is the same as
that of multiplying by so many twelfths of a foot, and
therefore the produet is in twelfths of a foot, or inches:
thus a hoard 6 feet Jong and 6 inches wide contains 36
inches, because the length heing multiplied by the breadih,
that is, 6 feet by ¥; of & foot, the product is 4§ of a foot,



XXVIL DUODECIMALB 149

or 36'=213 feet. When feet are multiplied by seconds,
the product is in seconds: thus 6 feet multiplied by 6
seconds, that is, ¢ of a foot by 5 of i of a foot, the
product is &% of a foot, or 36" =3 inches.

When inches are multiplied by inches, the produet is
in seconds. Thus, 6 inches multiplied by 8 inches, that
is, ¥y of a foot by ; of a foot, the product is fﬂ; of a
foot, or 48”4 inches. When inches are multiplied by
seconds, the product is in thirds. Thus; 6 nches mulu-
Flied by 8 seconds, that is, 5 of a foot by & of v of a

oot, the product is y#§5 of a loot, or 48" =4 seconds.
When seconds are multiplied by seconds, the product is
in fourths. Thus, 6” multiplied by 8", that is, ¥ of
of a foot, by  of {5 of a foot, the product is iy
of a foot, or 48" =4 thirds.

This method of showing the denomination of the pro-
duct resulting from the multiplication of duodecimals by
duodecimals may be extended to any number of places
whatever; but sufficient has been said, to show that the
product is atways of that denomination denoted by the
sum of the indices of the two factors.

Feet multiplied by feet, produce feet.
Feet multiplied by primes, produce primes.
Feet multiplied by seconds, produce seconds.
Feet multiplied by thirds, produce thirds.

&c.

Primes multiplied by primes, produce seconds.

Primes multiplied by seconds, produce thirda.

Primes multiplied by thirds, produce fourths.
&e.

Seconds multiplied by seconds, produce fourths

Seconds multiplied by thirds, poduce fifths.

Seconds muitiplied by fourths, produce sixths.
&e,

Thirds multiplied by thirds, preduce sixths.

Thirds multiplied by fourths, produce sevenths.
&ec.

If we would find the square feet in a Hoor 6f. 4’ 8 in
lengih, and 4{. 6° 5” in brendth, we should proceed as
follows. .

13
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éf. 4° B” We began on the right hand,
4 & 5~ |end muluplied the whole muiti-
U TR Y G plicund,_ ﬁgst by the secc_:nds i
3 9 47 o the muhiplier, then by the inches,
‘a5 6 g” | and lastly by the [eet, and added
—— ‘the results together, end thus

281 11" 77 11" 4" | ohtained the answer.

That the above answer is the true one, will appear
very clemrly [rom the following considerations. he 8
seconds, as we have already shown, may be considered in
relaiion to feet us y3;, and the 5 seconds as {fy, the
product of which is 553y of a foot, or 40" , which is
equal to 3 and 4™; wriung down the 4", we reserve
the 3" to be added to the product of 4" by 5. 4’ being
{4 of a foot, and 5" being 1} of a foot, their product is
r;%u of = loot, or 20, to which adding the 3", wat were
reserved, we had 23", equal to 1" and 11”; we wrote
down the 11", and reserved the 1” to be added 1o the

roduct of § feet by 5”. 6 feet being § of a foot, and 5"
eing iy of a foot, their product is ¢ of a foot, or
30", 10 which we added the 1” reserved, and thus had
31", equal to 2" and 7", both of which we wrote dowu,

Having completed the multiplication by the seconds,
we next mulLiElied by the inches: 8" being yiy of a foot,
and 6’ being ' of a foot, their product is %35 of u foot,
or 48" =4"; we therefore pur down a cipher in the place
of thirds, and reserved the 4” (o be added to the produet
of inchbes by inches. 4 inches being % of a foot, and 6
inches & of a foot, their Product is iy of a foot, or 247,
10 whicL we added the 4" reserved, making 28"—2"and
4"; writing down the 4”, we resetved the 2’ to be added
to the product of feet by inches. 6 feet being $ of a foot,
and 6 inches % of a foot, their product is 2§ of a foot,
or 36, to which we added the 2’ reserved, making 38’
=23 feet and 2 inches, both of which we wrote down

Lasty, we multiplied by the feet in the multiplier. 87,
or yiy of a foot being multiplied by 4 feet, or  of a foet,
their product is &% of a foot, or 32"=2"and 8"; setting
down the B*, we reserved the 2’ 1o be added to the pro-
duct of inclies by feet. 47, or 4 of a foot being multipiied
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by 4 feet, or § of a foot, their product is }§ of a foot, or
167, to which we added the 2’ reserved, making 18=1
foot and 6 inches; writing down the 6°, we reserved the
1 foot to be added to the product of feet by feet. 6 feet
being multiplied by 4 feet, their product 1s 24 feet, 1o
which we added the 1 foot reserved, making 25 feet. By
adding these three partial products together, we obtained
the answer to the question.

Therefore, to multiply one number consisting of feet,
inches, seconds, &c. by another of the same kind, we
give the following rule.

BULE. Place the several terme of the multiplier under
the corresponding ones of the multiplicand.  Beginning
on the right hand, multiply the several terms of lhe mul-
tiplicand by the several terms of the multiplier successive-
ly, placing the right hand term of each of the partial
products under its multiplier; then add the partial pra-
ducts together, observing lo carry one for every twelve,
bdoth in multiplying and adding. The sum of the parhial
products will be the answer.

Questions in duodecimals are very commonly performed
by commencing the muliiplication with the highest denom-
ination of the multiplier, and placing the partial produets
as in the first of the two following operations. The re-
sult is the same, whichever methodp is adopted. The
second operation, however, is according to the rule we
have givep, and is more confortable to the multiplica-
tion of numbers accompanied by decimals.

af 2’ ar. 2 7
2f. 6 4%, 2f 6" 4"
8 5 a” ];: 0% 10" 4##
I 7! 3# Gl! 1 7' 3# 6-

If 0!} lom 4_“! 6 51‘ 2”
sf‘ ll 6# 4.‘” 4”.'1' 8f¢ lJ' 6# 4."4' 4-'

When there are not feet in both the factors, there may
not be any feet in the product; but, alter what bas been
said, there will be no diffculty in determining the places
of the product.
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1. Muktiply 141, 9" by 4 6"

2. What are the contents of a marble slab, whose length
is 5f. 7°, and breadth 1f. 107?

3. How many square feet are there in the floor of a
bl 48f. 6’ long, and 24f, 3’ widc?

4. Multiply 4f. 7’ 8” by 9f. 6.

5. How many square feet are there in a house lot 431.
3’ in length, and 25f. 6’ in breadth ?

6. What is the product of L0f. 4 5" by 7f. 8’ 677

7. Calculate the square feet in an alley 44f. 2’ 9” Jong,
and 2f. 10’ 3" 2" 4™ wide.

8. How many square feet are there in a garden 39f.
10° 7" long, and 181, 8’ 4" wide ? v

’9.#What is the product of 24f. 10 87" 5 ” by Of.
4’677

10. Compute the solid feet in a wall 53f. 6’ long, 12f.
3’ high, and 2f. thick.

11. The length of a room is 20 feet, its breadth 14
feet 6, and its beight 101, 4’. How many yards of paint-
ing are there in its walls, deducting a fire place of 4. by
41. 4’; and two windows, ench 6f. by 3{.°2'?

12. How many solid feet in a pile of wood 22f. 6'
- long, 12f. 8’ wide, and 5f. 8 high ?

13. How many yards of plasterins in the top and four
walls of a hall 58f. 8’ long, 21f. 4" wide, end 13f. 9*
high; deducting for 2 doors each 7f. 6’ high and 4f.
wide; for 7 windows each 6f. 2 high, and 31. 10’ wide;
for 2 fire places, each 3f. 6’ high, and 4f. wid®, and for
a mop board 9 inches wide around the hall ?

14. How many yards of papering in a room 17f. 8'
long, 16f 9’ wide, and 12{. 6’ high; deducting for 2
doors each 6f. 6'high, and 4f. wide; for a fire place
4f. 6 high and 3. 10" wide; for 3 windows each 5f. 6'
high and 3f. 8’ wide, and for a mop board 8 inches wide
around the room ?

15. How many yards of carpeting, yard wide, will be
required for a room 21f. 6 long, and 18 ft. wide?

16. What will the plastering of a ceiling come to, at 10
cents & square yard, supposing the length 21 fest 8
inchne, and the breadth 14 fect 10 inches?
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XXVIIIL.
INVOLUTION.

Invorurion is the multiplication of a number by itself.
The number, which is thus multiplied by itself is called
the root. The product, which we obtain by multiplying
a number by itself, is called a power of that pumber.
The number involved is itself the first power, and is the
root of all the other powers.

A pumber, multiplied once by itself, is said to be in-
volved or raised to the second degree, or second power;
multiplied egain, to the third degree, or third power;
and so on. For example, 3 X 3 s raised to the second
power of 3, which is 9; 3X 3X 3 is raised to the third
power of 3, which is 27; &e. ,

Wa distinguish the powers from one another by the
pumher of times, that the root is used as factor in the
multiplication of itself. Thus, 33 produces the sec-
ond power of 3, because 3 is use«f twice as factor;
3X 83X 3 produces the third power of 3, because 3 is
used three times as factor; 83X 3 X 3 X 3 produces the
fourth power of 3, because 3 is used four times as factor;
and so on.

A fraction is involved in the same manner by multiply-
g it continually into itself; thus, the second power of
?, is § X §=v%; the third power is ¥y X§=3%]; the
ourth power is $] X § =% ; end so on. So also in deci-
mals the second power of .2, i3 .2 X.2==.04; the third -
power is .04 X.2=.008; the fourth power is .008 .2
=.0016; and so on. _

. To involve a mixed number, reduce it first (o an im-
proper fraction, or the vulgar {raction to a decimal, and
then involve it. Tbus, 1} when reduced to an im?roper
fraction, is 4, the second power of which §==21; the
third powey 1s 3/ =3}; &c. If, instead of reducing 1}
to an unproper fraction, we reduce the vulgar fraction to
a decimul, we have 1.5, the second power of which is
2.25; the third power, 8.376; &e.
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The second power is commonly called the square; the
third power, the cube; the fourth power, the biquadrate.
The other powers now generally receive no oﬂwr than
numeral distinctions; as t%le fifth power, the sixth power,
the seventh power, &c. In some books, however, the
fifth power i3 called the first sursolid; the sixth power,
the square cubed, or the cube squared; the seventh pow-
er, the second sursolid; the eighth power, the biquadrate
squared; the rinth power, the cube cubed.

The powers of 1 remain always the szme; because,
whatever number of times we multiply 1 by iself, the
product is always 1.

A power is sometimes denoted by & number, placed at
the right hand of the upper part of the root; thus, 52 de-
notes the second power of 5, which is 25; 43 denotes the
third power of 4, which is 64; 94 denotes the fourth
power of 9, which 6561; &c. Tbe number, thus used
to denote the power, is sometimes called the exponent
and sometimes the indez. But the use of these exponents
or indices in arithmetic is very limited; they belong chiefly
to algebra., ;

e will now make a few observations on the result
arising from_the muitiplication or division of one power
by another. To illustrate this subject, we will take the
number 3; we must here observe, however, that since
every number is the first power of itsell, the exponent 1
is never expressed; so that 3 and 3! mean the same thing;
the exponent 1 being always understood, when no expo-
nent is expressed. Now 3 multiplied by 3 produces
the secontfpower of 3, which may be thus expressed,
31 X 81==582; s0 also 32 X 8'=35; and 39 X 3134,
&c. We have here expressed the exponent 1 for the
purpose of showing that we obtain the exponent of the
product or power produced, by adding together the
exponents of the factors or powers used in producing it.
Hence the second power of any number multiplied by the
second power of the same number produces the fourth
power of that number; thus, 3% X 32=34: the third pow-
er multiplied by the third power gives the sixth powers:
85 29 X 23=26; the fourth power multiplted by the sea»
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ond power gives .he sixth power; as 2¢ X 23=256: the
fourth power multiplied by the fourth power produces the
eighth power; as 3% X 3%=3": the third power multiplied
by the third power, and the product again by the third
power gives the ninth power; as 22 X 29 X 23 =2%.
Division being the reverse of multiplication, it is evi-
dent, that if we subtract the exponent of the divisor from
the exponent of the dividend, the remainder is the ezpo-
nent of the quotient. For example, if we divide the fifth
power by the third power, the quotient is the second
power; as 3°--3*=132%: if we divide the ninth power by
the sixth power, the quotient is the third power; as
6%+ 66=067:if we divide the ninth power by the ciglth
power, the quotient is the first power; ns 6°+ 69-=6.

What is the third power of 127

Find the fourth power of I1.

Raise 13 to the fifth power.

What is the square oFQ’??

What is the square of .27?

Raise .7 to the fourth power,

‘What is the eighth power of .22

What is the third power of .17

What is the square of 4 ?

10. What 15 the cube of §?

11. lovolve 4% 10 the third power.

12. Raise § to the fourth power.

13. What is the square of 30‘-} ?

14. What is the biquadrate of 3} ?

15. Involve 1.1 to the fifth power.

16. Raise 201 to the fourth power.

17. Raise 8.2 1o the third power.

18. What is the fourth power of 177

19." Divide 7° by 72, and write the quotient.
20. Multiply 8% by 8, and write the product.
21. What is the.quotient resulting from 57+ 517
22. What is the product resulting from 67 X6?
23. Multiply 92 by 9, and write the product.
24. Divide 41° by 4%, and write the quotient.
26. What quotient rgsults from 199+197¢

eENooRN=



TABLE OF ROOTS AND POWERS,

e
Roots. |1 9
2d. Pow.[1} 4 9| 16 | 25 | 36 49| 64 81
3d. Pow. |1 8 27/ 64 | 125 | 216| 343 | 512 729
4th. Pow.|1] 16| 81| 256 | 625| 1206 2401 | 4096l 6561
5th. Pow. 1] 32| 243] 1024] 3125} 7776 16807 | 32768| 59049
6th. Pow.|1| 64 729| 4006 15625| 46656/ 117649]  262144] 531441
7th. Pow. |} | 128 2187} 16384 78125| 279936] 823543| 2097152] 4782069

8th. Pow.{1] 256/ 6561 |

65536 | 300625| 1679616/ 5764801

16777216] 43046721

oth. Pow. | 1] 512/ 19683 | 262144 | 1953125 [10077696| 40353607 | 134217728| 387420489

10th. Pow. | 1|1024] 59049 | 1048576 | 9765625 |60466176| 282475249 (107374 1824/3486784401

@1
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EYOLUTION.

EvoLuTion is the reverse of involution; for in involu-
tion we have the root given, to find the power; but in
evolution we have the power given, to find the root.

Power and root ere correlalive terms; for, as 4 is the

nare of 2, 2 i3 the square root of 4; as 8 is the cube
ot 2, 2 is the cube root of 8; as 16 is the biquadrate of
2, 2 13 the hiquadrate root of 16; as 32 is the ith pow-
er of 2, 2 ig the filth root of 32: &ec. -

The extraction of the root is finding & numher, which
being maultiplied into irself the requisite number of times,
will reproduce thé given number: for example, if we
extract the square root of 81, we find it to be 9, because
9 X 9 = 81; but il we extract the biquadrate root of 81,
we find it to be 3, because 3 X 3 X 3 X 3==81.

Hence the root is designated by the number of iimes
it 1s used as factor in producing the corresponding pow-
er. It is used twice in producing the second power,
and is called the second root, or square root: it is used
three times in producing the third power, and is called
the third root, or cube root: it is used four times in pro-
ducing the fourth power, and is called the fourth root,
or biquadrate root: it is used five Umes In producing the
fifilk power, and is called the fifth root: &ec.

A number, whose root can be exacdy exiractcd, is
called a perfect power, and its root is called a rational
naomber. For exzmple, 4 is a perfect power of the
second degree, and 2, its square root, is a rational num-
ber; 27 is a perfect power of the third degree, and 3, its

“cube root, is a rational number; 64 is a perfect power of
the second, third, and sixth degrees, and 8 its square
root, 4 its cube root, end 2 its sixth root, are rational
numbers; oy is a perfect power of the third Jdegree, and §,
its cube root, is a ratiomE number; .25 is a perfect power
of the second degree, and .5, its square root, is a rational
numhber.

In short, any number, which is the exact root of any
power, is a rational number, and its power a perfect

14
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power: and since any number may he the root of its cor-
responding power, it follows that any root, which can be
exaclly expressed hy figures, is a rational number.

But there are numbers, whose roots can never be ex-
actly extracted, end thesd numbers are called imperfect
powers, and their roots are called irrationel oumbers,
or surds. For example, 2 is not only an imperfect pow-
er of the second degree, but an imperfect power of any
degree, and not only its square root, but the root in eve-
ry degree is irrational, or a surd; because no number,
either whole or fractional, can be found, which, being
involved to any degree, will produce 2. The same is
true of many other numbers. In these cases, by using
decimals, we can epproximate, or comme very near to the
root, which is sufficient for most purposes. Thus, we
find the square root of 2 to be 1.414-+. The decimal
may be carried to any number of placés.

ome numbers are perfect powers of one degree, and
imperfect powers of another degree. For example, 4
is o perfect power of the second degree, and its square
root, which 1s 2, is rational; but an imperfect power of
the third degree, and its cube root, which is 1.587 4,
is a surd: 9 is an imperfect power of the second degree,
and its square root, which s 2.825-F, is a surd; but
a perfect power of the third degree, and its cube root,
which is 2, is rational: 16 is m perfect power of the se-
cond and fourth degrees, and its square root, which is 4,
and its biguadrate root, which is 2, are both rational; but
an imperiect power of the third degree, and its cube
root, which is 2.5194, is 2 surd.

These irrational numbers or surds oceur, whenever
we endeavor to find 2 root of any number, which is not
a perfect correspouding power; and, although they can-
not be expressed by numbers either whole or {ractional,
they are nevertheless magnitudes, of which we may form
an accurate idea. For however concealed the square
root of 2, for example, may appear, we know, . that it
must be a number, which, when multiplied by iiself, will
exacty produce 2. This property is sufficient to give
us an idea of the number, and "we can approximate it
continunlly by the nid of decimals.
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A radical sign, written thus 4/, and read square root,
is used to express the square root of any number, before
which it is placed. The same sign with the index of the
root written over it, is used to express the other roots:
thus 4/ cube root: 4/ biquadrate root: §/ fifth root: &ec.
We will give the following radical expressions; 4/9=13
N/ B8=2; 4/ 8l=3; ¢/ 32=2; these expressions are
read thus; the square root of 915 equal to 3; the cube
root of 8 is equal to 2; the fourth root of 81 is equal to
3; the fifth root of 32 is equal to 2. Hence it is evident
that /9 X 4/ 9=9; ¥/ 8 X 4/8 X ¥ 8=8; &c.

The explanation, which we have given of irrational
numhers or surds, will readily enable us to apply to them
the known methods of calculation. We know thet the
square root of 3 muitiplied by itself must produce 3,
which may be thus expressed, 4/3 X 4/ 3=3; also 4/
X/ 3IXY/B=3; /X NF=}; &/ 5X4/.5=5;
VIXVIXYI=EH VEXYEXYEXYE=05;
V2X /2222, X

Instead of the radical sign, a fractional exponent is also
used to express the roots of numbers. The numerator
indicates the power of the number, and the denominator

the root. Thus, 4} expresses the square root of 4!, or
1
4; 4%, the cube root of 4; 43, the biquadrate root of 4;

41, the filth root of 4; Bg, the cube root of the second
power of 8; and since the second power of 8 is 64, and

the cube root of 64 is 4, the expression 8 is equal to 4.
The expression 4;=8, is read thus, the square root of
the third power of 4 is equal to 8. The expression ob
is equivalent to 4/9: and 8 is equivalent to 4/3%: alse
4tis equivalent to &/ 42: the expression 4% is also equel

T
to 4%, because § is equal to 4. ]
A line, or vinculum, drawn over several numbers, sig-
pifies that the numbers under it are to be considered

jointly: thus, 4/254 11 is equal to 6. because 25411 is
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36, and the square root of 36 is 6; but 4/264-11 is equal
to 16, because the square root of 25 is 6, and 5411 is

16. The expression 4,'27—6 - 43 is equivalent to 4/64.
And ¢/100—73=3. Also 20—/ 9474 1=1T.
" Likewise 4/90—9—4 4 4/53—45 1 6=13.

XXIX.

EXTRACTION OF THE SQUARE ROOT.

The product of a nnmber multiplied by itself, is eull
ed a square; and for this reason, the number, considerad
in relation to such a product, is called a sQUARE RoOT.
For example, when we multiply 12 by 12, the product,
144, is a square, and 12 is the square root of 144.

If the root contains a decimal, the square will slso
contain a decimal of double the nuraber of places; for
example, 2.25 is the square of 1.5; and vice versé, if the
square contains a decimal, the square root will contain a
decimal of balf the number of &aces; for instance, 1.5
is the square root of 2.25.

In the upper line of the following table are erranged
several square roots, and in the lower line, their squares.

Square roots. [ 17234 |5|6]7|8]9]10]11]12
Squares. |14 ]9[16]25/36\4964/S1[100/121[144

When the square of a mixed number is required, it
may be reduced to an improper fraction, then squared,
and reduced back to a mixed pumber.

The squares of the numbers from 3 to b, increasing
by }, are as follows.

Square roots. [ 3] 83 1 83184 (4143143 | 44
Squares. |9 )10 123 ]14/16{194] 20}] 22

From this table we infer, that if a square contains s
fraction, its square root also contains one; and vice vers.
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It is not possible to extract the square root of any
number, which is not a perfect square; we can approxi-
mate the square root of such pumbers, however, by the
aid of decimals.

When a root is composed of two or more factors, we
maxy multiply the squares of the several factors together,
and the product will be the square of the whole root;
and conversely, if a square be composed of two or more
factors, 'each of which is a square, we have only to mul-
tiply togethér the roots of those factors, to obtain the
complete root of the whole square. For exanple, 2304
=4 X 16X 36; the square roots of the factors are 2,
4, and 6; and 2 X4 X 6=48; and 48 is the square
ront of 2304, because 48 X 45= 2304.

A square number cannot have more places of figures
than double the places of the root; and, at least, but one
less than douhle the places of the root. Take, for in-
stance, a number consisting of any number of places, that
shall be the greatest possible, of those places, as 99, the
sguare of which is 9801, double the places of the root.
Again, take a number coosisting of any number of places,
but let it be the least possible, of those places, as 10,
the square of which is 100, one less than double the places
of the root.

As the places of figures in the square cannot be more
than double the nuinber of places in the root, whenever
we would extract the square root of any number, we
point it off into periods of two fizures each, by placing a
dot over the place of units, another over hundreds, &c.
Thus 1936. The places in the root can never be more
or less in number, than the number of periods thus
pointed off. When the number of places in the given
sum is an odd number, the left hand period will contain
only one figure, as 169; but the root will nevertheless
consist of as many places as there are periods; for 13 is
the square root of 169. :

The terms, square and square root, are derived from
geometry, which teaches us that the area of a square is
found by multiplying one of its sides by itself.

14*
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The word AREA signifies the quantity of space contained
in any geometrical figure.

A squagek is a figure having
four equal sides, and all its an-
gles right angles. If we suppose
the length of a side of the an-
nexed square to be four feet, it
is evident that the figure contains
4 times 4 small squares, each of
which is 1 foot in length and 1
foot in breadth; and since a foot { TR f
in length and a foot in breadth il
constitute a square foot, the whole square contains 4
times 4, or 16 square feet. If, instead of 4 feet, the
length of *a side were 4 yards, the whole square would
contain 16 square yards; &c. Hence it is evident that
the area, which is 16, is found by multiplying a side of
the square by itself.

A PARALLELOGRAM is an oblong ﬁ%ure,
having two of its sides equal and parallel to
each other, but not of the same length with
the other two, which are also equal and
parallel to each other. We find the area,
or contents of a parallelogram by multiply-
ing the length by the breadth. If we sup-
pose the annexed right angled parallelogram
to be 8 feet long and 2 feet wide, it is
manifest that it contains 2 times 8, or 16
square feet; if the length were 8 yards and
the breadth 2 yards, it would contain 16
square yards; if 8 miles long and 2 miles
wide, 16 square miles; &c. We see that
the area of this parallelogram is the same
with that of the preceding square; there-
fore the square root of the area of a paral-
lelogram gives the side of a square equal in
area to the parallelogram. e

It is further to be observed, that the square root of the
arca of any ?eometrical figure whatever, is the side of a
square, equal in arca to the figure.
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When the area of a square-is given, the process of
finding one of its sides, which is the root, is called the
extraction of the square root, the principles of which we
will now proceed to explain. -

We have already learned, that a square number is &
product resulting from two equal factors. For example,
2025 is a square number resulting from the multplication
of 45 by 45. To investigate the constituent parts of this
product, we will separate the root into two terms, thus,
405, and multiply it by itself in this form. We begin
with multiplying 40-4-5 by 5, and set down the products
separately, which are 2004-25; we then multiply 4015
Ly 40, and set down the products separately, which are
1600 - 200; the whole product, therefore, is 1600
200 -+ 200 4+ 25 = 2025; thus we see, that the whole
product or square contains the square of the first term,
40 X 40=1600; twice the product of the two terms,
40 X 5 X 2=400; and the square of the last term,
6 X 6§=25.

Now the extraction of the ¥yuare root is the reverse
of squaring or raisiog to the second power; therefore,

- the operation of extracting the squere root of 2025, which
we know is the square of 45, must be performed in the
inverted order of raising 45 to the second power.

We will now extract the square root ol 2025, and
explain the process, step by step.

2025 (45
16
Divisor. 40X 2=—=80 425 dividend
Divisor, increased by last fig. 85 425 product of 85 by 5.

Ezplanation of the process. We began by separating
the given omnber into periods of two figures erch, putting
a dot cver the place of units, and anotler over hundreds,
and thereby ascerteioed that the root would cootain two
places of figures. We then found that the greatest
square in the left hand period was 16, end placed its
root, which is 4, in the quotient, and subtracted the
square from the left hand period, and to the remainder
brought down the rext period for a dividend.
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"Then, knowing the figure in the root to be m the place
of tens, and therefore equal to 40, and that the second
figure in the root must be such, that twice the product of
the first and second terms, together with the square of
the second, would complete the square, we took iwice
the root already found, viz. 40X 2= 80, for one of the
factors, and' using it for a divisor, found the second figure
in the root by dividing the dividend by this factor.

Lastly, after finding that the second figure in the root
was 5, we added it to the divisér, making 80 -}- 5 =85,
and multiplied the sum by 5, the last figure in the root,
and thus obtained twice the product of the two terms,
and the square of the Jast term; hecause, 80 is twice the
tirst term of the root, and being muhiplied by 5, which
is the last term, the result is twice the product of the
1wo termns; and 5 beimg multiplied by 5, the product is
the square of the last term.

It wilt he observed, that 4, the first figure in the root,
being in the place of tens, was called 40, and doubled
for a divisor; but, if we ﬁlad merely doubled the root
without any regard to Hs place, making the divisor 8,
and had cut off the right hand figure of the dividend and
divided what was left, the result would have been the
samne; because, in this operation, both divisor and divi-
dend would have been divided by 10. Thus B is con-
tained 5 times in 42. The figure obtained for the root,
i this abridged method, would be placed at the right hand

_of the divisor, instead of being added thereto; thus, 85,
making the completed divisor the same as before. This
course, being the most coocise, will he adopted in the
rule for extracting the square root, which we shall here-
after give.

Suppose 169 square rods of land are to be laid out in
a square, and the length of one of its sides is required.

We know that the length of a side must be such &
number of rods, as, when multiplied hy itself, will pro-
duce 169; therefore we must extract the square root of
the given numbher of square rods, and that root will be
the answer. 4/160=:13 . Anas.
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‘We illustrate this last ex-
ample by the square figure
A B C D, each side of
which is 13 rods long. This ¢
square i9 divided into 169
small squares, each of which
is a square rod.

The whole figure is also
subdivided into four figures,
two of which, e f g D and
h [ i B, are squares; and
the other two, A b e and
Cif g, are oblongs.

The square e f g D is 10 rods on 1 side, and, there-
fore, contains 100 square rods. The oblongs are each
10 rods loog and 3 rods wide, and coosequenty each
contains 30 square rods. The other square, B h{ i, is
8 rods on a side, and contains 9 square rods.

To illustrate the process of extracting the square root
by the above geometrical figure, we shall 1ake the side
A B, which is divided into two parts, the first of which,
A h, is 10 rods long ; the other, h B, 3 rods long. A h
being equal to e f, the square of A h, the first part,
gives the area of the square D e [ g; h B being equal to
h f, the area of the oblong A h [ e, is found by muld-
plying the two parts, A h and h B, together ; the ares
of the other oblong i1 f g C, is the same ; therefore, the
area of the two oblongs is twice the product of the two
parts, A hand h B. The squere of the last part, h B,
gives the area of the square h B il

‘We have therefore the square of the first part A h,
10X 10=100 rods ; twice the product of the two parts,
A hand h B, 10X3X2=00 rods ; and the square of
the last part h B, 3X3==0 rods. These heing added
together make 169 rods, the square of the whole figure
ABCD.

This illustration of a square cotresponds exactly with
that of the first example, and of course the extraction of

the square root must proceed oo the principles there
exhibited,
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From the illustrations of the two preceding examples,
we give the following rule for the extraction of the square
root.

RULE. First—Point off the given number into periods
of two figures each, by putting a dot over the place o
unile, and another over every second figure to the Ic_;{;
and also to the right, when there are decimals.

Secondly—Find the greafest square in the left hand
period, and wrile il root in the quotient. Subtract the
square of this root from the left hand period, and io the
remainder bring down the nezt period for a dividend.

Thirdly~—Double the root already found, for a disisor,
Asceriain how many times the divisor is conlained in
the dividend, excepting the right hand figure, and place
the resull in the root, and also at the right Rand of the
diviror.  Mulliply the divisor, thus increased, by the
last figure in the root, and subtract the product from the
dividend, and o the remainder bring down the nest
period for a new dividend.

Fourthly—Double the root already found for a new
divisor, and continue lo operate as before, unisl all the
periods are brought down.

It will sometimes happen, that, by dividing the dividend
as directed in the rule; the figure, ohtained for the root,
will be too great. When this E:;)peus, tzke a less figure,
and go through the operation again.

When the places in the decimal are not an even num-
ber, they must be made so, by continuing the decimal,
if it can be continued; if it cannot, hy ennexing a cipher,
that the periods may be full,

If there he a remainder after all the periods are used,
a period of decimal ciphers may he edded; or, if the
given number end in a decimel, the two figures that would
arise from & continuation of the decimal. The operation
may be thus continued to any degree of exactness.

If any dividend shall he found too small to contain the
divisor, put a cipher in the root, and bring down the next
gariod to the right hand of the dividend for a new divi

end, end proceed in the work.
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When the squa.re root of & mixed number is required,
it will sometimes be necessary to reduce it to an improper
fraction, or the vulger fraction to a decimal, belore ex-
tracting the root.

I( either the numerator or denominator of a vulger frac-
tion be not a square number, the fraction must be reduced
to a decimal, and the approximate root extracted.

i. Extract the square root of 4579600.
4579600(2140 Ans.

4
1st. divisor 4 57 first dividend.
41 41
ad, divisor 42 1696 second dividend.
424 1696

00

2 What 13 the square root of 110 4’
110.24(10.499 -+ JAns.
1

1st. divisor, 2 10 first dividend.

2d. divisor, 20 1024 second dividend.
204 B16

3d. divisor, 208 20324 third dividend
2089 18801

4th. divisor, 2098 202324 fourth dividend.

20959 188901

13423 remainder.

Reducing 3 10 a_decimal, we found it to be infinite,
in the recunencr—' ol 24 conluua]ly, therefore, in con-
tinuing the extractiou of the root, instead of adde
periods of decimal ciphers, we added the period 24 eac
thne. 'The extraction of the root might have been con-
tinued indefinitely; but having obtained five places of
figures in the root, we stopped, aod marked off the three
last places of the root for decimals; because we made
use of three perieds of decingls in the question.
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What is the square root of 2704}
Extract the square root of 361.
What is the square root of 30252
What is the square root of 121?
Extract the square root of 289.
Extract the square root of 400.
What is the squere root of 4761?

. What is the square root of 848241 ?
. Extract the square root of 3356224,
. What is the square root of 824464 ?
. Find the square root of 49084036.
. What is the square root ol 688900?
. Find the square root of B26864609.

Find the square root of 3684975616,

. What is the square root of 44590000?
. What is the square root of 1656497

. Find the square root of 90454249636.
. Find the square root of 26494625227848.
. Fiud the square root of 262400.0625.
. What is the square root of 841806.25?
. What is the square root of 39.037504 ?
. Find the square root of 213.715161.

. Find the square root of .66650396.

. What is the square root of 133407 ?
. What is the square root of 157y ?

. Extract the square root of 318g;.

. What is the square root of 515% ?

. Extract the square root of 2.

. What is the square root of 5563% !

. Extract the square root of 1096£§.

. Find the square root of 4120900.

. Extract the square root of 5.

. Extract the square root of 8.

. Extract the square root of 84.

. Extract the square root of 99.

. Extract the square root of 101.

. Extract the square root of 120.

. Extract the square root of 124.

- Extract the square root of 143.

- Extract the square root of 1.5.

XXIX,
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43, Extraot the square root of .00032754.
44. Extract the square root of 2.3,

45, Extract the square root of §.

46. Extract the square root of §.
" 47. Extract the square root of §.

48. Extract the square root of 2}.

49. BExtract the square root of 113%.

50. Extract the squere root of 2674,

The squere root of the product of any two numbers is
a mean proportional between those numbers.

Thus, 415 a mean proportional between 2 and 8; be-
cause 2 : 4=4:8. But when four numbers are propor-
tionals, the product of the extremes is erllual to the pro-
duct of the means; that is, the product of the two given
numbers is equal to the square of the mean proportional.

31. Find a mean proportional between 4 and 256.

52. Find a mean proportional between 4 and 196.

53. Find a mean proportioneal between 2 and 12.5.

54. Find a mean proportional between 9.8 and 5.

55. Find a mean proportional hetween 25 and 121.

56. Find a mean proportional between 1380.625 and 10.

57. Find a mean proportional between 52 and 544%.

58. Find 2 mean proportional between % and 3}.

59. Find a mean proportional between 12 and 147.

60. Find a mean proportionsl between } and 4.

- 61. Find a mean proportional between .5 and 98.

62. Find 2 mean proportional between 40624%Y
and 828.

63. Find a mean proportional between .25 and 1.

64. Find a mean proportional between .1 and S10.

65. Find a mean proportional between .04 and .36,

66. Find a mean proportional between .09 and .49,

67. Find a mean proportional between .2 and .018.

When the square root of the product of the two given
mumhers cannot be extracted without & remainder, the
mesn proportional is a surp, and may be approximated
by the aid of decimals.

68. Find a mean proportional between 6 and 12.
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69. Fmd a mean proportional between 25 and 14.

70. Find a mean proportional between 64 and 21.

71. Find a mean proportional between 46 and 55.

72. Find a mean proportional between 5 and 81,

73. Find a mean proportional between 77 and 19.

74. A number of men spent 1 pound 7 shillings in
company, which was just as many pence for each man,
as there were men in the company. How many were
there ?

75. A company of men made a contribution for & chari-
table purpose; each man pgave as many cents, as there
were men in the compagy. The sum collected was 31
dollars 36 cents, I“Fow many men did the company
consist of ?

76. If you would plant 729 trees io a square, how
many rows tnust you have, and bow many treesin a row?

77. A certain regiment consists of 625 men. How
many must be placed in rank and file, to form the regi-
ment iato a square?

78. It is required to lay out 40 acres of land in &
square. Of what length must a side of the square be ?

79. It is required to lay out 20 acres of land in the
form of a right angled parallelogram, which shall be twice
as long as it is wide. What will be its length and
brezdih? {See page 162.)

80. It is required to lay out 30 acres of land in the
form of a right angled parallelogram, the length of which
shall be three times the width. How longand how wide
will iz be ?

A TRIANGLE is a figure
having three sides and three
. angles. When one of the
angles is such as would form
one corner of a square, the
figureis called a right-angled
triangle, and the following
propositions belong to it.

PROPOSITION l&t. The square of the hypotenwse s
equal to the srum of the squares of the other two rides.

™~
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PROPOSITION 2d.  The square ‘root of the sum of the
squares of the base and perpendicular is equal to the
hypotenuse. :

PROPOSITION 3d.  The square root of the difference of
the squares of the hypotenuse and base is equal to the
perpendicular.

PROPOSITION 4.  The square root of the difference
of the squares of the hypotenuse and perpendicular is
equal 1o the base.

By observing the above propositions, when any two
sides of a right-angled triangle are given, we may always
find the remaining side. For example, suppose the bass
of the preceding figure to be4 yards in length, and the
perpendicular to be 3 yards in height; then the square
of the base is 16 yards, and the square of the perpendicu-
lar 9 yards, and the sum of their squares is 25 yards.
The square root of 25 yards is 5 yards, which 1s the
length of the hypotenuse.

81. A certain castle, which is 45 feet high, is sur-
rounded hy a ditch, 60 feet hroad. What must he the
length of a ladder, to reach from the outside of the ditch
to the top of the castle ?

82. A ladder 40 feet long, resting on the ground at
the distance of 24 feet from the bottom of a straight tree,
and leaning against the tree, just reaches to the first limh.
What is the length of the tree’s trunk ?

83. Two brothers left their [ather's house, and went,
one, 64 miles due west, the other, 43 miles due north,
and purchased farms, on which they now live. How far
{from each other do they reside ?

84. James and George, flying a kite, were desirous
of knowing how high it was. Alter some consideration,
they perceived, that their knowledge of the square root,
and of the properties of a right angled triangle, would
enahle them to ascertain the height. James held the
line close to the ground, and George ran forward till he
came directly under the kite; then measuring the distance
from James to George, they found it to he 312 feet; and

ulling in the kite, they found the length of line out, to
Ee 520 feet. How high wes the kite ?
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85. A ladder, 40 feet long, was so placed in a street,
as to reach a window 33 feet from the ground on one side,
and when turned to the other side without changing the

lace of its foot, reached a window 21 feet high. The
Ereadth of the street is required.

86. The distance between the lower ends of two equal
rafters, in the different sides of a roof, is 32 feet, and the
height of the ridge above the foot of the rafters is 12
feet. Find the length of a rafter.

A straight line, drawn
" through the centre of a squara,
or through the centre of a right-
angled parallelogram, from one A
angle to its opposite, is called
a DIAGONAL; and this diagonal %
is the hypotenuse of both the
right-angled triangles into which
the square or parallelogram is
thus divided.

87. A certain lot of land, lyiug in a squave, conteins
100 acres: at what distance from each other are the
opposite corners ?

88. There is a square field containing 10 acres: what
is the distance of the centre from either corner ?

A cIRCLE is a plane surface
bounded by one curve line,
called the circumference,
every part of which is equally
distant from the centre.

A straight line through the
centre of a circle is called a
diameter, and a straight line
from the centre of a circle to
the circumference is called a
radius. 2

The areas of all circles are to one another, as the
squares of their like dimensions. That is, the arca of a
greater circle is to the area of a less circle, as the square
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of the diameter of the greater to the square of the diame-
ter of the less. Or thus, the'area of the greater is to the
area of the less, as the square of the circumference of
the greater to the aquare of the circumference of the Jess.

'l'gl:erefore, to find a circle, which shall conwin 2, 3,
4, &c. times more or less space than a given circle, we
bave the following—

RULE. Sgquare one of the dimentions of the given
circle, and, if the required circle be greater, mulliply
the square by the given ratio, then the square root of the
product will be the like dimension of the requirved circle;
but, if the required circle be less than the given one,
divide the square by the given ratio; then the square
root of the quotient will be the similar dimension of the
circle required.

89. The diameter of a given circle is 11 inches: what
is the diameter of a circle containing 9 times as much
space ?

90. Find the diameter of a ciecle, which shall contain
one fourth of the area of a circle of 42 feet diameter.

91. What must be the circumference of a circular
pond, to contein 4 times as mucb surface, as a pond, of
1} mile in circumference ?

92. Find the circumnf{erence of a pond which shall con-
tain {4 part as much surface, as a pond of 13} miles
circumference.

93. Find the diameler of a circle, which shall be 36
times as much in erea, as a circle of 183 rods dimneter.

The diameter of a circle is to the circumference in the
ratio of 1 o 3.14159265, nearly: therefore, if we kuow
the one, we can find the other. Thus, the circumfereuce
of a circle, the diameter of which is 8, is 3.14159265 X
§-=95.1327412; the diameter of a circle, the circum-
ference of which is 15.70796325, is 15.70796325 <+ 3.
141592065=275.

To find the area of a circle, mulliply the circumference
by the radius, and divide the product by 2.

94. How many feet in length is the side of 2 square,
equal in area to & circle of 36 feet diameter?

15"
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95. Find the side of a square equal In area to a circle
of 20 rods in diameter.

96. Find the diameter of a pond, that shall contain }
as much surface, as a pond of 6.986 miles circumference.

97. Find the length and breadth of a right-angled-

parallelogram, which shall be 4 times as long as it is wide,
and equﬂu area to a circle of 43.9822971 rods circum-

{erence.

98. Find the circumference of a pond, which shall -

contain as much surface, as 9 ponds of § of a mile diam-
eter each.

XXX.
~
EXTRACTION OF THE CUBE ROOT.

A cusk isrepresented by a
solid block—like either of
those annexed—with six plane
surfaces; having its length,
breadth, and height all equal.
Consequently, the solid con-
tents of a cube are found by
multiplying one of its sides [ -
twice into itself. For this Ll
reason, the third power of any | [ [ 7
number is called a cube. | Rl

Therefore, if we multiply | !
the square of a number by its | | |
root, we obtain a product, |
which is called a cube, or a
cubic number. For instance, 4 multiplied by 4 produces
16, which is the square of 4, as shown on one of the
sides of this larger block; and 16 multiplied by 4 pro-
duces 64, which is the cube of 4, as shown by the whole
of the larger block. ]

Thus the cube of any quantity is produced by multiply-
ing the quantity by itself, and again multiplying the pro-
duct by the onginal quantity. When the quantity to be

L e i s A
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cubed is & mized number, it may be reduced 0 am im-
E:oEer fraction, and the fraction cubed, and then reduced
ck to a mixed oumber. :

As we can, in the mamer explained, find the cube of
n given number, so also, when a number is proposed, we
may reciprocally find a number, which being cubed will
produce the given number. In Lhis case, the number
sought is called, in relation to the given number, the
" cUEE Ro0T. Therefore, the cuhe root of a given num-
“ber is the numhber, whose cube is equal to the given
numher. For instance, the cube root of 1256 is 5; the
cube root of 216 is 6; the cube root of § is 4; the cube
root of 3¢ is 14.

A cube cennot have more places of figures than triple
the places of the root, and, et least, but two less I.Ifnn
uiple the places of the root. Take, for instance, a
number consisting of any number of places, that shall be
the greatest possible in those places, as 99, the cube of
which is 970299; here the places are triple. Again, take
a number, that shall be the least possible in those places,
as 10, the cube of which is 1000; here the places are two
less than triple.

It is manifest from what has heen said, that a eubic
number is a product resulting from three equal faetors.
For example, 3375 is & cubic number arising from 15X
15X 15. To investigate the constituent parts of this cubic
number, we will separate the root, from which it was
produced, into two parts, and instead of 15, write 10~ 5,
and raise it to the third power in this form.

10+ 5
10+ &
Product of 1045 by 5, - - - - 50-4 25
Product of 1045 by 10, - - 1004 50
The square, - - - - - 1004-100 + 25
104 5
Prod. of 10041004+-25by5, - - 5004500-+125
Prod. of [00+100-25by 10, 1000410004250
The third power, - - 1000-+-1500-+750 4~ 195

This produzt contains the cube of the first term, three
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times the square of the first term mukiiphied by the sec-
ond term,-three tines the first termn multiplied by the
square of the second term, and the cube of the second
term: thus, 10X 10X 10=1000; 10X 10X 3x5=1500;
10X 3X25==750; 5X5X%5=125.

Now, if the cube be given, viz. 1000150047501
125, end we are required to find its roet, we readily
perceive by the first term 1000, what must be the frst
term of the root, since the cube root of 1000 is 10; if, -
therefore, we subtract the cube of 10, which is 1000,
from the given cube, we shall have for a remainder,
10X 10X 3 x5 =1500, 10X3X25=750, and 5X56X5
=125; and from this remainder we must obtain the second
term in the root. As we already know that the second
term is 5, we have only to discover how it may be
derived from the above remnainder. Now that remainder

may he expressed by two factors; thus, (F0X10X3 -+

10X3x5+5%5) 5: therefore, if we divide hy three
umes the square of the first term of the root, plus three
times the first term multiplied by the second term, plus
the square of the second term, the quotient will be the
second term of the root, which is 5.

But, as the second term of the root is supposed to be
unknown, the divisor also is unknown; nevertheless we
‘have the first terin of the divisor, viz. three times the
syuare of the root already found; and by means of this,
we can find the next term of the root, and then complete
the divisor, before we perform the division. After find-
ing the second term olPthe root, it will he necessary, in
order to complete the divisor, to add thrice the product
of the two terms of the root, and the square of the sec-
ond term, to three times the square of the first term pre-
viously found.

The preceding analysis explains the following rule for
the extraction of the cube root.

RULE. First— Pyint off the given number into periods
of three figures each, beginning at the unit’s place, and
pointing {o the left in inlegers, and Lo the right in deci-
mals; making full periods of decimals by supplying the
deficiency, when any exists.
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2dly— Find the root of the left hand peried, place ¥
in the quotient, amnd subtract s cube from the. given
number, The remainder is 0 new dividend.

3dly—Sgquare the root already found and multiply ity
square by 3, for a divisor.

4thly—Find how many times the divisor 48 conldinéd
sn the dividend, and place the result in the quotient.

Sthly—1In order (o complete the divisor, multiply ‘the
root previously found, by the number last put in the rool,
iriple the proj’uct, and add the result to the divisor; alse
square the number last phtin the root, and add its square
to the divisor,

Lastly—Multiply the divisor thus completed, by the
number last put in the root, and subfract the product from
the dividend.  The remainder will be a new dividend.

Thus proceed, Lill the whole root is exiracied.

We will-extract the cube root of 34985783, denoting
each step of the operation, from first to last, by a refer-
ence to that part of the rule, under which it l'alrs.

First, = - - - - - - -« - 84865768
2dly. Cuhe of 300, suhtracted, - - 27000006{808

New dividend, - - - - -« 7965783
3dly. 300X%3800%3[adivisor] 270000
4th{y. Divisor innew dividend, - - - - =t
5thly, Tripleprod.of 30020, 18000

Square of last number, 400

Divisor completed, - 288400
Lastly. 288400 X 20, subt’ed, - - 5768000

New dividend, - - - - ~ 2197783
Sdly. 320X 3203 [a divisor] 307200
4thly. Divisor in newdividend, - - « = = {r
5thly. Triple prod. of 320X7, 6720

Square of last number, 49

Divisor completed, - 313969
Lesdy. 313969 7, subtracted, 2197783

30012047 ==327 JAns.
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In completing every divisor, we have three products
to add together; viz. three times the square of the root
already found; three times the product resulting from the
multiplication of the root already found, by the number
last put in the root; and the square of the last oumber.

lfptlle ciphers be removed from the right hand of each
of these products, the remaining figures in each succeed-
ing product will stand one place 10 the right of each
preceding product; therefore, the work will be consider-
ably abridged by adopting the following—

RULE. First—Point off the given number into periods
of three figures each, as before directed.

2dly— Find the root of the left hand period, place it
in the quotient without regard to local value, and sub-
tract its eube from that period; and to the remainder bring
down the next period for a dividend.

3dly— Square the root already found, withou! any re
gard 2o its local value, and mulliply its square by 3, for
a dipisor.

4ihly-—Find how many times the divisor is conlained
n the dividend, omitting the wo right hand figures, ans
Place the result in the quotient.

bthy— To complete the divisor, multiply the root pre-
vigusly found, by the figure last placed in the quotient,
vithowt regarding local value, triple the product, and
vrile it under the divisor, ane place to the right; square
the fgure last pul in the quetient, and wrile 13 aquare
under the preceding product, one place to the right. Add
these three together, and their sum is the divisor completed.

Lastly—Muitiply the divisor thus completed, by the
Jigure last placed in the root, and subiract the product
Jrom the dividend; and to the remainder bring down the
nezt perivd for a new dividend.

Thus proceed, till the whele root is extracted

Observe, that, when the divisor is not contained in the
dividend, 2s sought in the fourth part of the rule, a cipher

wnust be put in the root, and the next period brought dowm
for a new dividend.
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Observe, also, that when the figure obtained for the
root by dividing, as directed in the {ourth part of the rule,
is found, on completing the divisor, 10 be toe large, 2
smaller figure must be substituted in its plaee, and the
divisor completed anew.

There are always as many decimals in the root, as
periods of decimals in the power.

We will exiract the cube root of 65890311319, in the
abridged form; referring, as before, to the particular part
of the rule, under which each step of the operation pro-
ceeds.

First, 65890311319(4039
2dly. Cubeofd,subt’d - - - |64
Dividend, - - - - - | 1890

Bdly. 4x4x3 [divx] - - 48
4tbly. 48 was not con- -
tamed n 18. - - - | 00ODO

Lasdy. New dividend, - - - | 1890311
adly. 40x40X3, - - 4800
4dily. 4800 in 18903,
3 times.
5thly. Triple product
of 40Xx3, - - - 360
Square of 3, - - - 9

483609

Divisor comp’d,
Lastly. 4336093, and
subtracted, - - - - 1450827
New dividend, - - - 429484319
Sdly. 403:<403X3,- 487227
athly. 487227 in 4394

843, 9 1imes.

Suily, Triple product
of 403x9, - 10381
Square of 9 - 81

Divisor comp'd, 48831591
Lasty. 48331591 X 9,
and subtracted, - =~ = 439484319

........
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Wo will now extract the cube root of 178263.438152,
m the abridged form, as in the preceding example; bk
without reference to the parts of the rule.

PDIDDd oo~

178263.433152(56.28 Jss.

125
75 53263
90
36 .
8436; 50616
9408 2647433
336
4
944164 1883328
947532 759105152
13488
.
. 94888144 759105152

Extract the cube root of 614123,

‘What is the cube root of 191102076 7
What is the cube root of 18399.744 ?
Find the cube root of 253395799552,
What is the cube root of 1740992427 ?
Extract the cube root of 35655654571.
Find the cube root of 27R43729729.
‘What is the cube root of 912673000000 ?
What is the cube root of 67518531248 ?

. Find the cube root of 729170113230343.
. Extract the cube root of 643.853447875.
. Find the cube root of .000000148877.

. What is the cuhe root of 123 ?

. Extract the cube root of 517.

. Extract the cube root of 900.

. Extract the cube root of v.

. What is the cube root of §?

+ What is the cube root of 4y ?

. What i3 the cube root of JAAly ?

Extract the cube root of 26.
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To find two MEAN PROPORTIONALS between two given
numbers, divide the greater by the lese, and exiract (he
cube root}fthe quotient: then multiply the cube root by
the least of the given numbers, and the product will be
the least of the mean proportionals; and the least mean
proportional multiplied by the same root, will give the
greatesi mean proportional.

21. What are the two mean proportionals between 6
and 7507 .

22. What are the two mean proportionals between 58
and 12096 ?

To find the side of a cube equal in solidity to any
given solid, extract the cube root of the solid contents of
the given body, and it will be the required side.

23. There is a stone, of cubic form, containing 21952
solid feet. 'What is the length of one of its sides?

24. ‘The solid contents of a globe are 15625 cubie
inches: required the side of a cube of equal solidity.

25. Required the side of a cubical ptle of wood, equal
to a pile 28 feet long, 18 ft. broad, and 4 ft. high.-

A1l solid bodies are fo each other, as the cubes of thair
diamelers, or similar gides.

26. If a ball 6 inches in diameter weighs 32 pounds,
what is the diameter of another ball of the same metal,
weighing 4 pounds ?

27. If a ball of 4 inches diameter weighs 9 pounds,
what is the diameter of a ball weighing 72 pounds ?

28. What must the side of a cubic pile of wood mea-
sure, to contain } part as much as another cubic pile,
which measures 10 feet on a side ?

29. I 8 cubic piles of wood, each meesuring 8 feet on
o side, were all put into one cubic pile, wbat would be
the dimensions of one of its sides ? _

30. The solid contents of a globe 21 inches in diame=
ter are 4849.0596 solid inches; what is the diaeter of
a glohe, whose solid contents are 11494.0672 inches ?
 81. What are the inside dimensions of a cubical bin,

that will hold 85 bushels of grain > (See note, page 27.)
32. What must be the inside dimensions of & cubical

16
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bin, to hold 450 bushels of potatoes, 2815.489 cubie
inches, (heaped measure), making a bushel ?

33. What must be the inside measure of a cubical
cistern, to hold 10 hogsheads of water?

34. What must be the inside messure of a cubical
cistern, hat will hold 20 hogsheads of water?

35. What are the inside dimensions of a cubical cis.
tern, that holds 40 hogsbeads of water ?

36. Suppose a chest, whose length is 4 feet 7 inches,
breadih 2 feet 3 inches, and depth 1 foot 9 inches: what
is the side of a cube of equal capacity ?

37. Suppose I would make a cubical bin of sufficient
capacity to contain 103 bushels; what must be the dimen~
sions of the sides?

XXXl
ROOTS OF ALL POWERS.

The roots of many of the higher powers may be ex-
tracted by repeated extractions of the square root, or
cube root, or both, as the given power may require.
Whenever the index of the given power can be resolved
into factors, these factors denote the roots, which, being
successively extracted, will give the required root. ]

Thus, the index of the fourth power is 4, the factors
of which are 2 X 2; therefore, extract the square root
of the fourth power, and then the square root of that
square root will be the fourth root. The sixth root is
the cube root of the square root, or the sguare root of
the cube root; because 3 X 2==6. The eighth roct is
thie square root of the square root of the square root; be-
cause 2X 2 X 2=238. The ninth root is the cube root
of the cube root; because 3 ¢ 3=9. The tenth root
i5 the fifth root of the square root; because 2 X 5§=10.
The twelfth root is the cube root of the square root of
the square root; because 2 X2 X 3=12. The twenty-
seventh root js the cube root of the cube root of the cube
root; because 83X 3 X3=27
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The following is a GENERAL RULE for extracting the
rools of ell powers.

RULE. First—Prepare the given number for extraction,
by peinting off from the unit’s place, as the required root
directs; that s, for the fourth root, into periods of four
figures; for the fifth root into periods of five figures, &¢.

2dly.— Find the first figure of the root by trial, and
subtract its power from the left hand period.

3dly.— To the remainder bring down the first figure in
the next period for o dividend. ~

4thly.——Involoe the root to the mext inferior power fo
that which is given, and mulliply i by the aumber denoi-
ing the given power, for g divisor.

Sthly.— Find hote many times the diviser is conlained
in the dividend, and the quotient will be another figure
of the root.

6lhly.— frolre the whols root to the given power, and
subiract it from the two lft hond periods of the given
Aumber.

Lastly.—Bring down the first figure of the next period
o the remainder, for a new dividend, o which find a new
divisor, a» before. Thus proceed, till the vhole root is
extracted.

Observe, that when a &Fure obtained for the root by
dividing, is found by involving, to be too great, a less
figure must be taken, and the involution performed egain.

We will extract the fifth root of 36036242722357.

36936242722357 (517 JAna.
55 = 3125
54 X 5=—23126 firstdivisor. 5686 first dividend.
hl*= 345025251

514 X 5 =33926005, -
second divisor. 243371762 2d. dividend.
5175 = 36936242722357

. What is the fifth root of 55840594490 1

. Find the ffth root of 2196527536224.

. Extract the fifth root of 16850581551 7

. Find the seventh root of 2423162679857794647

LD R -
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XXXII
EQUIDIFFERENT SERIES.

A series of numbers composed of any number of terma,
which uniformly increase or decrease by the same nume
ber, is called an EQUIDIFFERENT sERIES. This serias
has, very commonly, but without eny propriety, been
called Arithimetical Progression,

When the numbers increase, they form an ascending
series; but when they decremse, a descending series.
Thus, the natural numbers, t, 2, 3, 4, 5, 6,7, 8,9, form
an meending series, because they continuelly increase by
1; but 9, 8, 7, 6, &c. form a descending series, because
they continually decrease by 1.

’i:he numbers, which form the series, are called the
terms of the series.  The first and last terms in the series
are called the exiremes; and the other terms, the means.

The punher, by which the terms of the series are
continually increased or diminished, is called the common
difference. Therefore, when the first term and common
difference are given, the serics may he continued to any
length,  For instance, let 1 be the first term in en equi-
different series, and 3 the common difference, and we
shall have the following increasing series; 1, 4, T, 10,
13, &c., in which each succeeding term is found hy
adding the common difference to the preceding term.

THEOREM I.  When four numbers form an equidiffer-
ent series, the sum of the fwo exiremes s equal to the rum
of the two means. Thus, 1, 3, 5, 7, is an equidifferent
series, and 1 +7==38+45. Also in the series 11, 8, 5,
2, 114+2=8+5.

THEOREM Ii. [n any equidifferent series, the sum of
the two ertremes is equal to the sum of any two means,
that are equally distant from the exiremes; and equal to
double the middle term, when there i an uneoen number
of terms. Take, for example, the equidifferent series,
3, 4, 6, 8, 10, 12, 14; 2+ 14=4+12; and 2 {- 14=
$410; also 2+ 14 ==8-8.
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Since, from the pature of an equidifferent series, the
second term is just as much greater or less than the first,
as the last but one is less or greater than the last, it is
evident, that when these two means are added together,
the excess of the one will make good the deficiency of
the other, and their sum will be the same with that of
the two extremes. In the same manner it appears, that
the sum of eny other iwo means equally distant from the
extremes, must be equal to the sum of the extremes.

THEOREM IIl. The difference between the eztreme
terms of an equidifferent series is equal to the common
difference multiplied by the number of terms less 1.

hus, of (he six terms, 2, 5, 8, 11, 14, 17, the common
difference is 3, and the number of terms less 1, is 5 then
the difference of the extremes is 17—2, and the common
difference multiplied by the number of terms less 1, is
3X5; and 17T—2=3 X 5.

The diflerence between the first and last terms, is the
increase or diminution of the first by all the asdditions or
subtractions, till it becomes equal to the last term: and,
as the number of these equal additions or subtractions is
one less than the number of terms, it is evident that this
common difference being multiplied by the number of
terms less 1, must give the difference of the extremes.

TREOREM Iv. The sum of all the lerms of any equi-
different series i3 equal fo the sum of the two exiremer
saultiplied by the number of terms and dicided by 2; or,
which amounts to the same, the sum of all the lermsis equal
to the sum of the exiremes multiplied by half the thenum-
ber of terms. For example, the sum of the following,
series, 2, 4, 6, 8, 10, 12, 14, 16, is 2416 X4=7%
This is made evident by writing under the given serres
the sane series inverted, and adding the corresponding
terms together as {ollows.

The given series, 2, 4, 6, 8,10,12,14,16
Same series inverted,  16,14,12,10, B, 6, 4, 2.
Sizns of the series, 18,18,18,18,18, 18, 18,18.

This series of equal terms, (18), is evidently equal to
twice the sum of the given scries; but the sum o these
16*
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equal terms is 18 X 8=144; end since this sum is twice
as great s that of the given series, the suwm of the given
series must be 72.

Any three of the five following thiogs being given, the
other two may be readily found. :
The first term.
The last term.
The number of terms.
The common difference.
The sum of ail the terms.

PROBLEM. 1. The extremes and number of terms be-
mg given, to find the suma of all the terms.

_RULE. JMuliiply the sum of the eztremes by the num-
ber of the terms, and half the product will be the sum
of all the terms. See Theorem 4th.

t. The first term in an equidifferent series, is 3, the last
term 19, end the number of terms is 9. What is the
sum of the whole series ?

. 2. How many strokes does a common clock strike in
12 hours ?

3. A hundred cents were placed in a right live, a yard
apart, aud the first a yard from a basket. What distance
did the boy travel, who, starting from the basket, picked
them up singly, and returned with them one by ooe 1o
the basket ?

4. If a number of dollars were leid in a straight line
for the space of a'mile, a yard distant from each other,
end the first a yerd from a chest, what distance would
the man travel, who, starting from the chest, should pick
t_l;em up singly, returning with them one by one to the
ghest !

PROBLEM Il. The extremes and number of terms
given, to find the common difference.

RULE. Subtract the less extreme from the greater,and
divide the remainder by the number of terms less 1, and
the quotient will be the common difference.

It bas Leen shown under Theorem 3d. that the differ-
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ence of the extremes is found by multiplying the common
difference by the number of the terms less 1, conse-
ﬂuemly, the common difference is found by dividing the
]ifference of the extremes by the number of the terms
ess 1,

6. A man had 10 sons, whose ages differed alike; the
voungest was 2 years old, and the eldest 29. Whbat
way the difference of their ages? ' _

6. The extremes in an equidiffierent series are $ and
87, and the number of terms 43. Required the common
difference.

7. A man i3 to travel from Boston to a certain place
in 9 days, and to’ go but 5 miles tbe first dey, and to
increase his journey every day alike, so thet the last day’s
journey may be 37 miles. Required the daily increase,
and also the number of miles travelled.

PRODLEM IIIl.  The extremes and common difference
given, to find the number of termz.

RULE. IMoide the difference of the estremes by the
common difference, and add 1 fo the quotient; the shm
will be the number of terms, :

The diflerence of the extremes divided by the number
of the terms less 1, gives the common difference; con-
sequently, the same divided by the common difference
must give the number of termsless 1: hence, this quotient
augmented by 1, must give the number of terms.

B. The eztremes in an equidifferent series are 3 and
99, and the common difference is 2: what is the number
of terms ?

" 9. A man going a journey, travelled 7 miles the first
day, and increused his journey every day by 4 miles, and
the last dey’s journey was 51 miles. How many days did
he travel, and how far?

" 10. A man commenced a journey with great animation,
and travelled 55 miles the first day; but on the second
day he began-to be weary, end travelled only 51 miles,
and thus continned to lose 4 miles a dey, till his last
day’s journey was only 16 miles. How many days did
he travel ?
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PROBLEM 1¥. 'To find an equidifferent mean between
two given terms.

RULE. Add the two given terms together, ond half
their sum will be the equidifferent mean required.

11. Find an equidifierent mean between 3 and 15.

12. What is the equidiflerent mean between 7 and 537

13. Find an equidifferent mean between 5 and 18.

PROBLEM V. Tofind two equidifferent means between
the given extremes. :

RULE. Divide the difference of the extremes by 3, and
the quotient will be the common difference, which, being
continually added to the lesy exireme, or sublracted, from
the greater, gives the two required means.

14. Find two equidifferent means between 4 and 13.

15. Find two equidifferent means between 5 and 22.

16. Find two equidifferent means between 4 and 53,

PROBLEM ¥!. To find any numbers of equidifferent
means hetween the given extremes.

BULE. [Divide the difference of the extremes by the re-
quired number of means plus 1, and the quotient will be
the common difference, which being continually added to
the less extreme, or subtracied from the greater, will give
the mean termz required.

17. Find five equidifferent means between 4 and 28.

18. Find six equidiflerent means hetween 6 and 55.

19. Find 3 equidifferent means between 34 and 142,
" 20. Find one equidifferent mean between 56 and 100,

XXXIIT.
CONTINUAL PROPORTIONALS.

The numbhers of a series in which the successive terms
iucrease hy a common muitiplier, or decrease by a com
moun divisor, are CONTINUAL PROPORTIONALS.

This series of numbers has been eommonly ralled a
Geometrical Progression; but, pércerving no appropriate
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meaning in this term, we choose to call the series, what
it is in truth, a series of Continual Proporiiongls.
The common multiplier, or common divisor, by which
the successive terms ere increased or deminished, is
called the ratio of the series, or the common radio.

1 3 3 4 5 &

Thus, 3, 6, 12, 24, 48, 96 is a series of continual pro-
portionals, in which each successive term is produces by
multiplying the preceding term hy 2, which is the com-
mon ratio. The numbers 1, 2, 8, 4, &c. standing
above the series, mark the place, which each term holds
in the series.

Also, 729, 243, 81, 27,9, 3, 1, is a series of contizual
proportionals, in which each successive term is found by
dividing the preceding term by 3, the commeon ratio.

In an increasing series, the ratio is the quotient, which
results [rom the division of the consequent by the ante-
cedent; but in a decreasing series, the ratio 1 the quo-
tient resulting from the division of the antecedent by the
consequent.

In every series of continual proportionals, any four
suceessive terms constitute a proportion. ‘Thus, in the first
of the above series, 3:6=12:24, and 6: 12=24:
48, also, 12:24=48:96. In the second series,
729 ; 243=81:27, 43:81=27:9, Bl:271=08:
3,27:9=3:1. Therelore, when there are only lour
terms, the product of the extremes is equal to the pro-
duct of the means.

" Furthermore, in any series of continual proportionals,
the product of the extremes is equal to the product of
any two terms equally distant from them; and equal to
the second power of the middle term, when there is an
uneven pumber of terms. For instance, take the con-
tinual proportionals 2,4, 8, 16, 32, 64, 128; then 2 X
128=4 % 64; also 2X 128=8x 32; and 2 X I28=
16 X 16.

When the first term and the ratio are given, ¥ series
of continual proportionals may be extended to any num-
ber of terms by continually multiplying by the ratio in
a0 increasing series, or dividing n a decreasing series.
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For example, the first term being 2, end the ratio 3, if we
make it an increasing series by continually multiplying by
the ratio, we obtain the following series, 2, 6, 18, 54,
162, 486, which may be extended to any number of
terms; but, if we make it a decreasing series by continu-
ally dividing by the ratio, we obtain the following series,
2, %, 3, % ¢4 947, which may also be extended to any
number OF terms.

In the series 2, 6, 18, 54, 162, 486, we obtain the
second term by multiplying the first term by the ratio;
the third term by multiplying the second term by the
ratio; the fourth term by multiplying the third term by
the ratio; the fifth terin by multiplying the fourth term by
the ratio; the sixth term by multiplying the fifth term by
the ratio. Therefore, since to obizin the sixth term, we
have to multiply five times by the ratio, it is evident’
thet we should also obtain the sixth term by multiplyin
the first term by the ffih power of the ratio. The fifl
power of 3 is 243, which being multiplied into the first
term, the result is 436, the same as in the series.

Hence we see, that any term in any increasing series
of continual proportionals may be found by multiplying
the first term by that power of the ratio, which is denoted
by the number of terms preceding the required one.
For instance, the ninth term in an increasing series is
found by multiplying the first term by the eighth power
of the ratio; thus let 2 be the first term, and 3 the com-
mon ratio; then 22X 3% gives the ninth term, which is
13122,

If the series be a decreasing one, any term in it may
he found by dividing the first term hy that power of the
ratio, whichis denoted by the number of terms preceding
tho required one. For instance, the seventh term in a
decreasing series is found by dividing the first term by
the sixth power of the ratio; thus, let 24576 be the first
. term in a decreasing series, and 4 the common ratio;
then 24576 +-4°% gives the seventh term, which is 6.

We will now state several problems, which cccur in
::lontinual proportionals, and give the rules for performing

1em.
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PROBLEM L. The first term and the ratio being given,
to find any other proposed term.

RULE. - Raise the ratio to a power, whose inder is equal
to the number of terms preceding the required term: then,
if U be an increasing series, mulliply the first term by
this power of the ratio; but, if it be a decreasing series,
divide the first term by it: the result will be the required
term.

1. Required the eighth term in an increasing series
whose first term is 6, and ratio 2.

2. Required the ninth term in a decreasing series, the
firat term of which is 131072, and the ratio 4,

3. What is the scventh term in an increasing series.
the first term being 3, and the ratio 1.5?

4. What is the sixth term in an increasing series, whose
ﬁrst term iS 13%073 a.nd l‘atio 7 ? -

5. What is the tenth term in a decreasing series, the
first term being 337420439, and the ratio 9 ?

One of the principal questions, which occurs in r series
of continual proportionals, is to find the sum of the
series. We shall, therefore, illustrate the method.

Let there be given the following series, consisting of
seven terms, whose conimon ratio is 3; viz. 2, 6, 18, 54,
162,486, 1458. Let eachterm in this series be multiplied
by the ratic 3; and let each product be remioved one
place to the right of the terms in the given series.

The given series, 2, 6, 18, 54, 162, 486, 1453
multiplied by ratio. 6, 18, 54, 162, 486, 1458, 4374.

Now the last term in the second series is produced by
multiplying the last term in the given series Ey the ratin;
and it is evident that if the given series be subtracted
from the second series, the remainder will be the last
term in the second series diminished only by the first
term in the given series, and this remainder will be twice
the sum of the given series; consequently, if we divide
it by 2, the quotient will be the sum of the given series;
but 2 is the ratio less 1. Hence

PROBLEM II. ‘The exiremes and the ratio being given,
to find the sum of the series.
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RULE. JMulliply the greater extrems by the ratio, from
the product subtract the less extreme, and divide the re-
mainder by the ralio less 1, and the quotient will be the
sum of the series.

6. The first term in a series of contimial proportionals
is 1, the last term is 65611, and the ratio is 3, What iy
the sum of the series ?

65611 X 3=196833
1

ratio 3—1=2)1963832
95416 JAns.

7. The extremes of a series of continual proportionals
are 3 and 12238, and the ratio is 4. What is the sum
of the series ?

8. The first term in a series of continual proportionals
in 12500, the last term is 4, and the ratio 5. What is
the sum of the series ? .

9. The first term in a series of continual proportionals
is 7, the last term 1792, end the ratio is 2. What is the
sum of the series?

10. The extremes in a series of continual proportionals
gre 5 and 37.96975, and the ratio is 1.5, What is the
sum of the sertes ¢

11. The first term in a series of continual pro[i‘c')rtionals
is 100, the last term .01, and the ratio 2.5. equired
the sum of the series.

PROBLEM IlI. ‘The first term, the ratio, and the num-
ber of terms given, to find the sum of the series.

RULE. Find the last term by problem 1, and the sum
of the series by problem 2.

12. The first term in an increasing series of continual
yroportionals is 6, the ratio 4, and the numnber of terms 8.

hat is the sum of the series?

13. The first term in an increasing series of continual
proportionals is §, the ratio 4, and the number of terms
13. Required the sum of the series,

14. The first term in a decreasing series of continunl
preportiouals is 1, the ratio 3, and the number of terins
12. What is che sum of the series ?
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15. A man offers to sell his horse hy tha neils i his
shoes, which are 32 in numher. He demands one mill
for the first nail, 2 for the secand, 4 for the third, and so
on, demending for each pail twice the price of the pre-
ceding. It is required to find what would be the price
of the borse,

16. An ignorant fop wanted to purchase an elegant
bouse, and a facetions men told him he had one, which
he would sell hin on these moderate terms; viz. that be
shonld give himn one cent for the first door, 2 for the
second, 4 for the third, and so on, doubling the price for
every door, there heing 36. It is a bargain, cried the
simpleton, and here is a hall-eagle to bind it. What was
the price of the house ?

PROBLEM IV. The extremes and the number of terms
heing given, to find the ratio, .

RULE. Divlfe the greater extreme by the less, and the

tient will B that power of the ratio, which is denoted
y the number of ferms lese 1; consequently, the corres-
ponding oot of this quotient will be the ratio.

“This problem is the reverse of problem I, and the
reasoning which precedes that problem, sufficiently eluci-
dates the rule in this.

The first term in a series of proportionals is 192, the
last term 3, and the number of terms 7. What is the ratio?
192 +-3==064; the number of terms less 1, is 6; there-
fore the sixth root of 64, which is 2, is the ratio.

17. In a series of continual proportionals, the first
term is 7, the last 45927, and the number of terms 9.
What is the ratio ?

18. 'The first term in a series of continual proportion-
als is 26244, the last term 4, and the number of terms 5.
Required the ratio. .

19. The first term in a series of continual proportionals
18 &, the last term 1029423, and the number of terms 8.
What is the ratio ? .

20. The first term in a series of continual proportion-
als is 78125, the last term 1y, and the number of terms
I1. Required the ratio.

17
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PROBLEM V. To find any number of mean proportion-
als between two given numbers.

RULE. The two given numbers are the extremes of a
series condisting of two more terms than there are means
required; hence the ratio will be found by problem 4.
Then the product of the ratio and the less extreme will
be one ojP:he means; the product of this mean and the
radic will be another mean; and so on, till all the required
means are found.

When only one mean is required, it is the square root
of the product of the extremes.

21. Find 3 mean proportionals between 5 and 1280.

Here the series i3 to consist of five terms, and the
extremes are 5 and 1280; hence the ratio is found by the
fourth problem to be 4; and by the repeated multiplica-
tion of the least term by the rado, the means are found
te be 20, 80, and 320.

22. Find four mean proportionals betypen 3 and 2401.

23. Find five mean proportionals bxen the num-
bers, 279936 and 6.

24. Find a mean proportional between I and 2809,

COMPOUND INTEREST BY SERIES.

It has been sbown in ArT. XV, page 107, that com.
pound interest is that which arises from adding the interest
to the principal at the end of cach year, and taking the
amount for a new principal. Now, the several amounts
for the several years form a series of continual propor-
tionals; and, to find the amount for any number of years,
we may adopt the following—

RULE. Kind the last term of an increasing series of
continual proportionals, whose first term is the principal,
whase ratio is the amount of 1 dollar for 1 year, and whose
number of terms is the number of years plus 1. The
last term is the required amount. See Problem Ist.

In the examples under this rule, no more than six decis
mal places need be included.

25. What is the amount of $100, at 6 per cent.
compound interest, for 4 years ?
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26. What is the amount of $75, at 5 per cent. com-
pound interest, for 9 years ?

27. What is the amount of $294, at 4 per cent. com-
pound interest, for 7 years ?

28. Find the amount of $1!8.25, at 7 per cent.
compound interest, for 12 years.

29. Find the amount of $751.30, at 5 per cent.
compound interest, for 8 years,

30. Find the amount of $4798, at 6 per cent. com-
pound interest, for 12 years.

3t. What is the amount of $5.14, at 7 per cent.
compound interest, for 16 years ? What is the interest ?

32. What is the compound interest of § 1000 for 20
years, at 6 per cent.? at is the amount ?

COMPOUND DISCOUNT.

Discount corrésponding to simple interest has already
been treated, in AnT. xv1; but discount corresponding to
compound interest, is now te be computed.

On the supposition thot money can be let out at com-
Found interest, the present worth of n debt, payable at a
uture period without interest, is that principal, which, at
compound tnterest, would give an amount equal to the debt,
at the period when the debt is payable.

BULE. Find the last term of a decreasing series of con-
tinual proportionals, whose first term is the debt, whose
ratio is the amount of 1 dollar for 1 year, and whose num-
ber of terms iy the number of years plus 1. The last term
i3 the present worth. See Problem lst.

33. What principal, at 10 per cent. compound interest,
will ainount, 1n 4 years, to $8.7846 2

3. What is the present worth of $68.40, payable 11
years hence; allowing discount aceording to & per cend.
compound interest ?

35. What is the present worth of $350, payable in §
years; allowing discount at the raie of & per cent. com-
pound interest ?

36. What is the precent worth of 83525, due in three
years; discount being allowed as in the Jast exaniple ?
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37. How much must be advanced to discharge a deht
of 8700, due in 8 years; discounting at the rate of § per
cent. compound interest #

35, What is the present worth of £1000, due in 20
years ; discounting et the rate of § per cent compeund in-
terest ?  How much is the discount

XXXIV.
ANNUITIES.

An anworry is a fized sum of money payable periodi-
cally, for a certain length of time, or during the life of
some person, ot for ever.

Although the term amnuily, in its proper sense, applies
only to annual payments, yet payments which ere made
semiannually, quarterly, monl.th‘, &c., are lao called anno-
Hies.

Pensions, salaries, and rents, come onder the head of
annuities. Annuities may, however, be purchased by the
present payment of a sum of money. E: party selling
annuities, is usually an incorporated trust company, insti-
tuted and regulated upon principles similar to those of an
insurance company. The company has an office, called
an annuify office, where all its business is transacted.

The present worth of an annuity which ia to continue
for ever, is that sum of money, which would yield an in-
terest equal to the ennuity. But the present worth of an
annuity which is to terminate, is a sum, which, being put
on compound interest, would, at the termination of the
annuity, amount to just as much as the payments of the
annuity would amonnt to, provided they should severally
be put on compound interest, as they became due.

The sum to be paid for the purchase of a life annuity—
which is the same as its present worth— depends not only
upon the rate of interest, but, also upon the probable con-
tinuance of the life or lives on which the annuity is grant-
ed. In order to bring data of this kind into numbers, the
hills of mortality in different places have been examined,

[
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and from tliem, tables have been constructed, which show
how many persons, upon an average, out of a certain
number born, are left alive at the end of each year; and
from these tables others have been constructed, showing
the expected continuance of human life, at every age,
according to Frobabilities. We shall not, however, treat
the subject ol life annuities in this work, and would refer
readers, who wish to become thoroughly acquainted with
its tieory, to the writings of Simpson, De Moivre, Bai-
ley, Price, and Milne,

PROBLEM 1. To find the zmount of an annuity, which
has been forborn for a given time. )

Before presenting the rule, let us inquire what would
be the amount of an annuity of %100, forborn 4 years,
allowing 5 per cent. compound interest? The last year’s
payment will, obviously, be $100 witnout interest; the
last but one will be the amount of $100 for | year; the
inst but two will be the amount of $100 for 2 years; and
s0 on: and the sum of the amounts will be the answer,
Now the last payment with the amounts for the several
years, form a series of continual proportionals. We,
therefore, adopt the following—

RULE. Kind the sum gf an increasing series of con-
tinual proportionals, whose first term is the annuily, whose
ratio is the amount of 1 dollar for 1 year, and whose
number of terms is the number of years. This sum is
the amount. Sce ArT. xxx111, Problems st and 2nd.

1. What is the amount of an annuity of $200, which
has been [orborn 14 years; allowing 6 per cent. interest ?

2. What is the amount of ar annuity of $ 50, which has
been forborn 20 years; interest being 5 per cent.?

3. What is the emount of an annual rent of $150, for-
born 7 years; allowing interest at 5 per cent.?

. 4. H an annual rent of $1054 be in arrears 4;’8&;‘5,
what i3 the amount, allowing 10 per cent. interest ?

5. Suppose a person, who has a salary of $600 a year,
Ea)'able quarterly, to allow it to remain unpaid for 3 years,

ow much would be due him; allowing guarterly com-
pound interest at G per cent. per annunt?
17*
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6. What is due on a pension of § 150 3 yesr, payable
balf-yearly, but forborn 2 years; allowing half-yearly com-
pound interest, at 4} per cent. per annum ?

7. What is due on a pension of $ 300 a year, payable
quarterly, but forborn 24 years; allowing qua.rterl];’ com-
pound iuterest, at 5 per cent. per annum.

PROBLEM 1. To find the present worth of an snnuity
which is to terminate in & given number of years.

Before giving the rule, let us inquire, what is the pres-
ent worth of an annuity of 100, to continue 4 years,
ellowing 5 per ceot. interest’ 'The present worth is,
obviously, a sum, which, at compound interest, would
g-oduce an amount equal to the amount of the annuily.

ow we can find the amount of any sum at compourd
interest, by muliiplying the sumn by the amount of 1 dollar
for a year, as many tirnes as there are years. Hence, to
find a sum which will produce a given amount in a given
time, we must reverse the process, and diride by the
amount of 1 dollar for the time. Applying this principle
to the example in question, we find by the preceding rule,
that the amount of the annuity is $43L. Then, dividing
this ammount by the amount of 1 dollar for 4 years, we find
the present worthb to be §354.593+-

RULE, Find the amount of the annuily as if it were in
arrears for the whole time, and divide this amount by the
amount of 1 dellar at compound interest for the same
time; the quotient will be the present worth.

8. What is the present worth of an annuity of $500,
to conticue 10 years; interest being 6 per cent.?

9. What is the present worth of an annvity of § 80, to
continue 22 years; interest heing 5 per cent.?

The operations in this rule being tedious, we introduce,
upon the next page, a table, showing the present worth
of §1 annuity, at 4, 5, 6, and 7 per cent., for every
nuinber of years, from 1 to 30. 'To find the present
worth of an annuity by the use of this table, muitiply the
present worth of 1 dollar for the number of years, by the
annuily.
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Y’rs.]4 per cent. | 5 per cent. | 6 per cent. |7 per ceut.

.9615 9523 .9433 9345
1.0860 1.8594 1.8333 1.8080
2.7750 2.7232 2.6730 2.6243
3.6298 3.5459 3.4651 3.3872
4.4518 4.3294 4.2123 4.1001
5.2421 5.0756 4.9173 4.7665
6.0020 5.7863 6.5823 5.3992
6.7327 6.4632 6.2097 6.9712
7.4353 7 1078 6.8016 6.5152
10 | B.1109 7.73217 7.3600 7.0235

11 8.7605 8.3064 T.8968 7.4986
12 9.3850 8.5632 B.3838 7.9426
13 9.9856 9.3935 B.8526 8.3576
14 | 10.5631 9.8986 9.2949 B.7454
15 1 11.1184 | 10.3796 9.7122 9.1079
16 | 11.5523 | 10.8377 | 10.1038 9.4466
17 | 12.1656 | 11.2740 | 10.4772 9.7632
18 1 12.65693 | 11.6695 | 10.8276 | 10.059

19 | 13.1339 | 12.5883 | 11.1581 1 10.335

20 ¢ 13.5903 | 12.4622 | 11.4699 | 10.594

21 | 14,0261 | 12.8211 | 1.7640 | 10.835
22 | 14.4511 | 13.1630 ; 12.0415 | 11,061
23 | 14.8568 | 13.4835 | 12.3033 | 11.272
24 | 15.2469 | 13.7986 | 12.5503 | 11.469
25 | 15.6220 | 14.0339 | 12,7833 | 11.653
26 | 15.9827 | 14.3751 | 13.0031 | 11.825
27 | 16.3295 | 14.6430 | 13.2105 | 11.986
28 | 16.6630 | 14.8981 | 13.4061 | 12.137
29 | 16.9337 | 15.1410 | 13.5907 | 12.277
S0 | 17.2920 | 15.9724 | 13.7648 | 12.409

Ol O L) kD e

10. What is the present. worth of an annuity of $21.54,
for 7. years; interest being 6 per cent.?

11. What is the present worth of an annuity of § 936,
for 20 years, at 5 per cent.? )

12. What iz the present worth of an annuity of $258,
for 17 yoears, at 4 per cent.?
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13. Find the present worth of an annuity of §796.50,
to continue 28 years; interest being 7 pet cent.?

14.- A young man purchases a farn for $924; and
agrees to pay for it in the course of 7 years, paying 4
~ part of the price at the end of each year. Allowing inter-

est to be 6 per cent., how much cash in advauce will
pay the debt ?

15. Allowing interest to be & per cent., which will be
in my favor, to pay $15 a year for 10 years, or, to pay
$ 160 in advance P—by how much?

When an aonuity does not commence until a given
time has elapsed, or some particuler event has taken place,
it is called a REVER3ION, '

PROBLEM HI. To find the present worth of an annuity
in reversion.

RULE. Find, (by Problem 2nd.}, the present value of
the annuity from the present time till the end of the period
of its continuance: }l,nd, also, its value for the time be-
Jore 1t is to commence: the difference of these two resulfs
will be the present worth.

16. What is the present worth of an annuity of $200,
to be continued 7 years, but not to commence 1ill 2 years
hence; interest being 6 per cent.?

17. Find the present worth of a reversion of $152 a
year, to commence in 6 years, and to continue [6.years
Interest being 4 per cent.

18. What is the present worth of a reversion of §75
a year, to commence in 5 years, and to continue 24
years; interest being 6 per ceut.?

19. What must be paid for the purchase of & reversion
of 8450 a year, to commence in 5 years, and to continue
13 years; interest being 5 per cent.?

20. Find the present worth of a reversion of $942.30
a year, to commence in 2 years, and to countinue 1}

ears; interest being 7 per cent.

21. A father leaves to his son, 2 rent of $310 per
ennum, for 8 years, and, the reversion of the same rent
to his duughter for 14 years therealter. What is the
present worth of the legacy of each, at 6 per cent.?
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22 What is the present worth of a raversion of $100 a
year, o commence in 4 years, and to centinue for ever;
anterest being 6 per cent ?

This apnuity continuing for ever, will, when it com-
imences, be worth that sum of money which would yield
$100 & year, at 6 per cent. ioterest. Therefore, after
finding the principaj, whose interest is 8100 per anoum,
deduct from it a compound discount for 4 years - the re-
maioder will be the present worth,

23. What is the present worth of & reversion of 8824
2 yesr to commence im 7 years, end to continue for ever;
interest being & per cent. ?

24. What is the presemt worth of a reversion of 2530
a year, ie commence in 22 years, and to conlinue far ever ;
interest 7 per cent. ¥

25. How maoch must be paid, at present, for a share in
a fand, which, after the lapse of 20 years, will yield an in-
ceme of $400 n ; intevest 9 per cent. !

20. How mucﬁust be paid, gt present, for the title to
wn annoity of $1000, to commence in 40 yenrs; ioterest
being 5 per cent. ?

XXXY.
ALLIGATION.

AnvLicaTtion selates to finding the mean value of a mix-
ture composed of several ingredients of different values,
od is consdered under twa irends, viz. Alligation Medial,
and Alligation Alternate,

ALLIGATION MEDIAL.

‘We rank under the head of Alligation medial, those
quostions, @ which the several ingredients and their re-
spective velues are given, and the mean vahwe of the
compound is required. :

For example, n wine merchant hought several kinds of
wine, as follows; 160 gallons at 40 cents per gallon; 75
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gallons at 60 cents per gallon; 225 pallons at 48 cents
per gallon; 40 gallons et 85 cents per gallon; and mixed
them together. Tt is required to find tie cost of a gallon
of the mixture.

Now, if we find the whole cost of the several kinds
of wine, and divide it by the whole number of gallons, it
is evident, that the quotient will be the cost oF a single
gallon of the mixture.

160 gallons, at 40 cents per gal., cost § 64.00
75 gallons, at 60 cents per gal., cost § 45.00
225 gallons, at 48 cents per gal., cost $103.00
40 pallons, at 85 cents per pal., cost § 35.00
500 the whole number of gallons, cost §252.00
$252.00 + 500=.504, or50cents and 4 mills.

Therefore, to find the mean value of a comr poand, com-
posed of seversl ingredients, of different vaiues, we give
the following

RULE. Pind the value of eack ingredient, add thesm
values together, and divide their sum by the sum of the in-
gredients.  The quotient is the mean value.

1. A farmer mixed together & bushels of rye worth 70
cents a hushel, and 10 bushels of corn worth 60 centna
bushel, and & hushels of wheat worth $1.10 a bushel
What is a bushel of the mixture worth ?

2. A grocer mixed together 38lb. of tee at 50 cents a

ound, 153lb. at B0 cents, 12}lb. at 60 cents, 8lb. at
BB cents, 774Ib. at 32 cents, and sold the mirture at &
profit of 20 per cent. At what price per pound did he sell
it? .

3. A goldsmith mells together 11 ounces of guld 23
corats fine, B ounces 21} carats fine, & ouncea of pure
gold, and 2 ounces of alloy. How many carats fine is the
mixture {

We remerk, that n carat is & 24th part Thus, 23 carats
fine, means §3 of pure metal. Pure gold is §4. Alloyis
considered of no value.

4. On a certain day, the mercury in the thermorneter
wns observed to stand 2 hours at 60 degrees, 3 hours +:
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62°, 4 hours at 64°, 3 hours at 67°, 1 hour at 72°, and
1 hour at 75°. 'What was the mean tempersture for that
day?

}é. A dealer bought 24} gallons of syrup at 34 cents a
- galfon, and 24} gallons at 38 cents a gallon, and mixed
both quantities and 14 gallons of water together, and sold
the mixture at a profit of 50 per rent. At what price per
gallon did he selrit ? _

6. A goldsmith melts together 3 cuuces of gold 18
carats fine, 2 ounces 21 carats fine, and 1 ounce of pure
gold. What is the fineness of the compound ?

ALLIGATION ALTERNATE.

Under the head of Alligation Alternate are included
those questions, in which the respective rates of the dif-
ferent ingredients are given, (o compose a mixture of a
fized rate. It is the reverse of Alligation Medial, and
may be proved hy it.

[ we would find what quantities of 1wo ingredients,
different in velue, would be required to make a com-
pound of a fixed value, it is evident, that, when the value
of the required compound exceeds that of one ingredient
just as much as it falls short of the value of the other,
we must take equal quantities of the ingredients to make
the compound; because there is just es much lost on the
one, as is gained on the other.

H the value of the compound exceeds that of one in-
gredient twice as much as it falls short of the value of the
other, we must take of the ingredients in the ratio of § to
{. or 1 to 2. For instance, if we would mix wines, at
4 dollars and 1 dollar a gallon, in such proportion that
the mixture should be worth 2 dollars a gallon, we must
take I gallon at 4 dollers to 2 gallons at 1 dollar; because
there is just as much lost on 1 gallon at 4 dollars, as is
gained on 2 gallons at 1 doliar.

If we would mix wines, at 6 doltars and 2 dollars a
galion, in such prt:J)ortion as would make the mixture
worth 3 dollers e gallen, we should take of the two kinds
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in the mtiac of 4 to {, ar 1 w0 3; [ar, in this mstance,
theve is as much loat on 1 galloa at 6 dollars, as s gamed
on 3 gellons at 2 dollars.

We see by the precedmg ratins, tbhat tha nearer the
velue of the mixture is eo that of one of the ingredients,
the greater must be the relative quantity of ks ingredi-
ent, in forming the compound; and the farther the value
of the mixture is from that of one of the ingredients, the
less must be the relative quantity of this ingredient in
making the compound.

Hence, if we make the difference between the rata of
each ingredient and that of the compound, the denomina-
tor of a fraction having ! for its numerator, these fractions
express the ratio of Lhe iogredients required to make the
compound; and, when these fractions are reduced to a
common denominator, the numerators express the requir-
ed ratio of the ingredients. ;

H, for example, it be required to mix gold of 12 carats
fine with gold of 22 carats fine, in such proporuon thet
the mixture may be 18 carats fine, we can ascertam the
proportion of eech kind in the following manner. The
difference between 18 and 12 is 6; making 6 the de-
nominator of a fractiou with 1 for its numerator, we have
the [raction 4; taking the difference between 18 and 22,
we in like manner obtain the [raction }; therefore, the
fractions, ¥ and }, express the required proportion of
each sort of gold. These fractions, when reduced to a
common denominator, are % and 7, and the numerators
express the required proportion of eachsort. Therefors,
we must take 4 grans of 12 caruts fine, end 6 grains of
22 caruts fine; or, iu that ratio,

If, for a second examnple, we would make a mixture
18 carats fine from gold of 15 carats and 20 cerats fine,
we should, in the same manner, obtain the fractions, 3
and %, to express the required proportion of the two sorts
of gold; consequently, in this instance, we should take
2 grains of 15 carats fine, and 3 grains of 20 carats fine,

Therelore, since the fineness of the compound is the
same in both the preceding examples, if we would meke
a compound 18 carats fine, from the four kinds of gold
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mentiowed in-the two examples, we should take 4 grains
of 12 carats, 6 grains of 22 carats, 2 grains of 15 carats,
and 3 grains of 20 carats fine.

Now, these results may be readily obteined by writing
the rates of the given simples one under another, in reg-
ular order, beginning either with the least or greatest, end
alligating one of a less with one of a greater rate than thet
of the compound, and writing the difference between
the rate of each simple and the rate of the compound,
against the rate of the simple with which it is alligated.

Thus, (12— 4 graing 12 carats fine

15—, |2 &t 15 &«
18 20_1 g <« 9p e s
22 6 111 22 ‘L 117

We may connect the rates of the simples differently,
amd obtain equally correct, but different results.
Thus, (12— 2

16—l 2
1850 _1 | 6
22— 3

It must be observed, that the two simples linked to-
gether, must always he one of a less, and the other of a
greater rate, than the rate of the compound.

By copnecting a less rate with a greater, and placing
the differences between them and the mixture rate alter-
nately, the gain on the one is precisely balanced hy the
loss on the other. This heing true of every two, it is
true of all the simples in the question, whatever may be
their number.

It is obvious, that a question in Alligation Alter. adniits
of a great variety of snswers, all agreeing with the requi-
sition of the guestion; for we may variously alligate the
values of the ingredients, and thus obtain various results,
all of which will be correct; and we may add all these
together, smd the results will be correct answers. We may
also multiply, or divide the quentities found; for, if two
quantities of two simples make a balance of loss and gain
in relation to the value of the compound, so must also the
double or treble, the half or third part, or any other ratio
of the quantities.

, 18
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We shall give the questions in Alligetion Alternate
under four cases. .

CASE 1. The ratios of the several ingredients being
given, to make a compound of a fixed rate.

RULE. First— Write the rates of the several ingredients
in a column under one another.

2dly-—Connect with a continued line the rate of each
ingredient less than the rale of the compound, with one or
more rates greater than the rate of the compound; and
each of a greater vate than the raic of the compound with
one or more of a less rale.

3dly— Hrile the difference between the rale of each in-
gredient and the rate of the compound, opposile the rale
of the ingredient with which it iz connecied.

4thly—-If only one difference sland against any rate,
it will be the required quantity of the ingredient of that
rale; but, if there be several, their sum will be the quan-
tity required.

7. A goldsmith has gold of 17, 18, and 22 carats fine,
and also pure gold, What proportion of each sort must
he take, to compose a mixture 21 carats fine?

B. Having gold of 12, 16, 17, and 22 carats fine, what
proportion of each kind must I 1ake, to make a2 compound
18 carats fine ?

9. A merchant has spices at 30, 33, 67, and 86 cents
apound. How much of each sort must he take, to make
a mixture worth 56 cents a pound ?

10. A wine merchant has Canary wine at 50 cents a
gallon, Sherry at 76 cents, and Claret at 175 cents per
galion. How much of each sort mwust he take, to make a
mixture worth 87 cents a gallon ?

11. A goldsmith wishes to iz gold of 16, 18, 19,
and 23 carats fine, with pure gold, in such proportions
that the composition may be 20 carats fine. What quan-
tity of each must he take ?

12. It is required to mix different sorts of wine, at 56,
62, and 75 cents per gallon, with water, in such propor-
tions that the mixture may be worth 60 cents a gallon.
How rouch of each must be taken ?

kY



XXXV. ALLIGATION ALTERNATE. 207

13. How much com at 52 cents a bushel, rye at 56
cents, wheat at 90 cents, end wheat at 1 dollar a bushel,
must be mixed together, that the composition may be
worth 62 cents a bushel ?

14. A silversmith wishes to mix alloy with silver of
10, and 7 ounces fine, and pure silver, in such propertion
that the mass may be 9 ounces fine: 12o0zs. fine being
pure. ' How much of each must he take ?

CASE II. When one of the ingredients is limited to a
certain quentity,

RULE. Find the quantity of each ingredient, as in
Case Lst. in the same manne~, as though no such limitation
were made; then as the dyfference against that simple,
whose quantity iz given, is i each of the other differences,
#0 iz the given quantity of that rimple to the quantily re-
quired ojg:uch of the other simples.

15. A trader has 90 pounds of tea worth 40 cents a
pound, which he would mix with some at 50 cents, some
at 85 cents, and some at 90 cents. How much of each of
the other sorts must he mix with the 90 pounds, to make
& mixture worth 60 cents a pound ?

First solution. Second solution.
40— 30 40—, 25
50— | 25 50— -, 30
60fg5 1| 1o 60/g5_| I 20
90—' 20 ab—' 10
thus 30 : 25=90: 75 thus 25 : 30=90 : 108
30 :10=—90: 30 25 :20=90: 72
30 :20=90:60 256 :10=90: 36

301b. at 85 cents, and 721b. at 85 cents, end
60 pounds at 90 cents. 36 pounds at 90 cents.

16. A farmer wishes to mix corn at 54 cents a bushel,
rye at 61 cents a bushel, end wheat at 96 cents a bushel,
with 3 bushels of wheat worth 1dollar and 10 cents a
bushel. How much of each of the ather three must be
mixed with the 3 bushels of wheat at ! dnllar and 10 cents
& bushel, that the mixture may be worth 75 cents a
hushel ?

JAns. 751b. at 50 cents, 2 g.ﬂm. 108 1b. at 50 cents,
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17. How much gold of 16, 20, and 24 cerate fine, and
how much alloy, musi be mixed with 10 ounces of 18
carats fine, that the composition may be 22 carats fine ?

18. How much silver of 6.5 ounces fine, and of 10.5
cunces fine, and alloy, must be mixed with 17.1 ounces
of pure silver, that the mass may be 8.5 0z. fina ?

t roust be observed, that pure silver is 12 ounces fine.

CASE II. When two or more of the ingredients are
limited in quantity.

RULE. Find, as in Alligation Medial, whai will bs the
rate of a miziure made of the gives quantities of the him-
tad ingredients only; then convider this az the rate of ®
liniufzugrodicnt, whese ity iz the sum of Lhs quon-
tities of the limitad ingrcdicm,ﬁam which, and the rales
qf the unlimited ingredients, procacd o calculale the
seoergl quantilies required, as in Case 1i.

19. I'have 18 gallons of wine st 48 cents a gallon, 8
galions at 52 cants, and 4 gallons at 85 cents, and would
mix the whols with twa other kinds of wing, ane at @
doller and 26 cents, the other at 2 dollars and 12 cents
a gallon. How much of the wine at a dollar and 26 cents,
and of that at 2 dollars and 12 cents, must I mix with the -
ather three, thay the mixture may be warth & dollar a
gallon ?

18gal. at .48 oorue to § 8.64

Bgal. at B3 % 4.16

4§nl. at .85 b 3.40
The 30 gal. come w #16.20, which is .54 a gallon.
54 cents a gallon being the mean value of the 30 gallons,
contained in the three kinds that are Liynited, I must now
inquire how much of each of the other two sorta of wine
at 1 dollar 26 cents, ard 2 dollars 12 cents, must be
mixed with 30 gallons at 54 cenls a gallan, to meke a
mixture worth one dollar a gallon.

54—, 26-}-112=138
100,961 . .7 . 46
212— - - - - 46

. g, @l gal
Now r3s 188 : 46—=230 : 10
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Therefore, 1 must take 10 gallons each of the two
sorts, which are worth 1 dollar 26 cents, and 2 dollars 12
cents a gallon.

20. How much gold of 14 and 16 carats fine must be
mixed with 6 ounces of 19, and 12 0z. of 22 carats fine,
that the composition may be 20 carats fine ?

21. A silversmith has silver of 6, 7, and 9 ounces fine,
which he wishes t0 mix with 9 ounces of 10 cunces fine,
and 9 ounces of pure silver, to make a mass, that shall
be 8 ounces fine. How much of each of the three first
must he take ? ‘

22. A lady purchases 7 yards of calico at 22 cents a
ru'd und 7 yards at 20 cents a yard, and wishes to know

w many Yards of two other kinds, one at 16 cents and
the other at 17 cents e yard, she must purchase, to make
the average price of the whole 18 cents a yard. Find
the two quantities.

CASE I¥. When the whole compound is limited to a
certain quantity.

RULE. Find an answer, as in Case 1, by alligating;
Hun, as the sum of the quantitiee thus found, is to the
gwcn quaniity, so is the quantity of cach ingredient found

y alligating, lo the required Fuantity af it.

23. A goldsmith has gold of 15, 17, 20, and 22 carais
fine; and would melt wogether of ail these sorts so much.
88 to make a mass of 40 ounces 18 carats fine. How much
of each sort is required ?

15— 4 Or thus 15— 2
”_l 17—\
\ 3

42—_3_ 22—
10:40:=4: 15 1 40=—2. 8
10:40=2: B 10:4024: 16
10:40=1: 4 10:40=3: 12
10 : 40=3: 12 10:40=1: 4

Jns. "160z. of 15; 8 oz. of 17; 40z. of 20; and 120z.
ol 22 carats fine.

24. Having three sorts of raivins at 9, 12, and 18 cents
18+
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a pound, what quantity of each sort must I take, to fill
a cask containing 210 pounds, that its contents may be
worth 14 cents a poung?

25. Of four different kinds of apples at 31, 37, 46, and
74 cents a bushel, what quantity of eseh must be taken,
to fili a bin contaming ¢ bushals, to make ils comtemts
worth 50 cents a bushel ?

XXXVL
PERMUTATIONS.

PermuTaTion—which is also called cariation—mesns
the different ways in which the order or relative position
of any given number of things may be changed. The
only object to be regarded in Permutation, is the order in
which the things are placed; for no two arrangemeats are
to have all the quantities in the same relative pasition.

For example, two things, a, and b, are capable of only
twu changes in their relative position, viz. ab, ba; and
this number of changes is expressed by 1XX2; but three
things, a, b, and c, are capable of six variations, vir
abc,acb,bac,bcacab, cba,and this number
of permutations is expréssed by 1:X2X3; and four things,
a, L, c, and d, are capable of 24 variations, viz. abc d,
abdc,acbd, acdb, edbe¢,adech; bacd,be
de,bcad,bcda,bdac,bdcs; cabd,cadb,
cbad,cbda, cdab,cdba;dabe,dachb,db
ac,dbca,dcab, dchba; and this number of per-
mulations is expressed by 1X2X38Xx4.

In like manner, when there are 5 things, every four of
themn, leaviog out the 5th, will have 24 variations; con-
soquently hy taking in the 5th, there will be 5 times 24
variations

PROBLEM I. To find the number of permutations that
can be mede of any given number of things, all different
from each other.

RULE  Muliiply the terms of the natural series of
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wumbers, from 1 wup fo the given number :Lﬁilgv, ton-
. tinually together, and the prodwet will be the answer.

1. How many changes can be made in the order of
the six letters, abecde {? ;

2. How ms.nLir changes may be nmg on seven bells?

3. Five genuemen agreed to board together, as lung
#s they could seat themselves every day in a different
position at the dinner teble. How loag did they board
together ?

4. How many chenges may be made in the order of
the words in the following verse? Proci tot ubi sunt,
virgo, I—Tmt sidera coelo.

5. How many different sums of dollars can be expres-
sed by the nine digits, without using eny ose of thera more
than once in the same sum ?

6. How meny different arrsngements may he made m
seating & class of 20 scholars ?

7. A gentleman, who bad a wife and eight dasughiers,
one day said to his wife, that he intended to arrange the
. family in a different order every day at the dinner table,
and that he would never give ana of his daughters in
marriage, till he bad completed all the differet arrenge-
ments of which the family was capable. How many years
from that day must elapse, before either of his daughters
can be married ? '

When several of the things are of one sort, and several
of another, &c. the changes that can be made upon the
whole is not so great, as when all the things are different.
For insiance, we bave seen that the leitets a b ¢ admit
of six variations; but, if two of the quantities be alike, as
a a b, the six variations are reduced to three, a b, b a a,
a b a, whbich may be expressed by %’—‘;%‘3 ‘We have also
seen that the letters 2 b ¢ d admit of 24 veristions; bat
if we have a a b b, the 24 variations are reduced to six,
viz. aabb,abba,abeb, bbae baab, baba,
end this rumber of variations may be expressed by

1XIX0X . Hence, we have, as follows,—
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PROBLEM II. To find the number of chabges that may
be made in the arrangement of a given number of things,
whereof there are several things of one sort, several of
snother, &c.

RULE. Take the natural series }{ numbers from I up
to the given number of things, as tf they were oll differ-
ent, and find the product of the lerms.

Then take the natural seriee from 1 up to the number
uf similar things of ome sort, and the same series up to
the number of similar things of a second gort, §c., and
divide the first product by the joind product of all there
series, and the quoticnt will be the answer.

8. Find how many changes can be made in the order
of the lettersa a ¢ b b c.

If the letters in this question were all diflerent, they
would admit of 1 X2x3X4X5X6=="720 variations; but
since & is found 3 times, we must divide that number of
variations by ! X2 X 3; and, since b occurs twice, we must
again divide by 1X2; therefore tbe number of variations

: IX2XIMIXERE__
will be “IxEX xR — 00

9. How many changes can be made in the order of
the letters aaabbbbccdee?

10. How many variations may take place in the sue
cession of the following musical notes, fa, fa, fa, sol, sol,
le, mi, fa?

11. How many whole numbers can you make out of
the number 1220055053, using all the hgures each time?

12. How many variations ¢an be made inm the order
of the figures i the number 97298279289 ?

PROBLEM 11I. Any number of different things being
Eiven, to find how many changes can be made out of them,
y taking a given number of the things at a time.

RULE. Take a series of numbers commencing with the
given number of things and decreasing by 1, till the
number of terms is equal lo the number of things to be
taken ot a time, and the product of all the terins of this
series will be the answer.

To illustrate the rule, we will take the four letters
8 bcd, and find the number of variations that can be



XXXvO. COMBINATIONS. 218

made upon them, by taking two &t a time. In the firm
place, we will write the letter a on the left hand of each
af the other letters, and the variations will be three, viz,
a b, a ¢, a d; we will do the same with each of the other
feiters, thus, ba,bo,bd; ca,chb,cd; de,db,dc,
Now we have ell the changes that can be made the
four letters, taking two at a time, and they are 4 X3=13.

We will also find, in the same manner, how m
changes can be made on the same four letters, by taking
three at a time; writing @ on the left, thus, ab ¢, a b &;
acb,ncd; adh, adc, we have 3X2=0 wvuriations,
Now, since each of the letters is to be written in the same
manner on the left, we shall bave four such classes of
miati_ons, and the whole number wilt be 4 (3 X324
vanations.

13. How many changes can be mede upon the lettere
ab e del by wking three ot a tima 7

14. How many differsnt whole wumbers can bo ox-
pressed by the nime digits, by using two st a time 7

16. How many different whole numbers can ba axe
pressed by the nipe digits, by using four at a timae ?

16. How many different mmibers ean pou express
with the nise digits amd a cipber, by using fwe a1 a tme {

XXXVIL,
COMBINATIONS.

CompiNATION consists in taking a lesk numbaer of thi
ot of a gremter without any regard to the arder in whic
they stand, This is sometimes called Election ar Choice.

No two combinations can have the same quantities; for
insiance, Uw quaotities, ¢ and &, admit of eply one com-
bication, because a & and b a are composed of the same
quantities; but, if & third ?uamity ¢ be added, we cam
make three combinatians ol two quantities out of them,
because the third quantity ¢ may be added to each of the
two former, thus, & b, a ¢, b ¢; this oumber of combina-

tions may be exprossed hy 755, If we adda fourth letter,
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d, wa can make stx combinations of two letters ont of the
four, since the new quantity d, may be combined with
each of the former ones; thus, ab,ac, be,ad, b d,
c d4 gnd this number of combmalmns may be expressed
by |:9

If we would make a combination of four, it is evident
that only one such combination can be made out of the
letters @ b ¢ d; but if a fifth letter, ¢, be added, we can
make five such combinations; thus, abcd, ahce,

abed,aecd, bcde; and this number of combina-
tions may be expressed by FXarais

PAOBLEM I. 'To find the number of combinations {rora
any given number of things, all different from" each other,
taking a given number at a time,

RULE. Take o series of numbers, the first term of which
ir equal to the number of things ont of which the combi-
nalions are to be made, and decreasing by 1, (il the num-
ber of terms is equal 1o the number of things to be taken
at a time, and find the product of all the serms.

Then toke the natural series 1, 2, 3, &c. up to the
number of things to be taken at a hme, and JSind the pro-
duct of oll the terms of this series.

Divide the former product by the latter, and the quo-
fient will be the answer.

I. How many combinations of 3 letters can be made
out of the 6 letters abedef?

2. How many different yoke of oxen mey be selected
from twelve oxen ?

3. How many different span of horses can be selected
from eighteen horges ?

4. A drover agreed with a farmer for a dozen sheep,
to be selected out of a flock of two dozen; hut while he
was making the selection, the farmer 1old him, he might
take the whole flock, il he would give him a cent for
every different dozen that conld be selected from it. To
this the drover readily agreed. How many dollars did
the whole flock come to, at that rate ?

8. A general, who bad ofien been successful in war
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was asked by his king, what reward he should confer upon
hitn for his services. The general only desired a farthing
for every file, of 10 men in a file, which he could make
with a body of 100 men. How much did the general's
modest request amount to ?

PROBLEM II. To find the various combinations of a
given number of things, which may be made out of an
effual number of sets of different ihings, one from each
set.

RULE. Multiply the number of things in the several
sets continually together, and the product will be the
answer. .

A combination of this kind is called the composition
of quantities. The rule may be illustrated thus. If there
are only two sets, and we combine every quantity of one
set with every quantity of the other set, we shall make
all the compositions of two things in these two sets; and
the number of compositions is evidently the product of
the number of things in one set by the number of things
in the other set. Again, if there are thres sets, then the
compositions of two in any two of the sets, being com-
bined with every quantity of the third set, will make alt
the compositious of three in the three sets. That is, the
compositions of two in any two of the sets, heing multi-
plied by the number of things in the third set, will give
all the compositions of three in the three sets; and this
result is the joint product of all the nuinbers in the three
sets.

6. Suppose there are four companies, 1n each of which
there are 9 men; in how many ways can 4 men be choser, .
one out of each eompany ?

7. Suppose there are five parties, at one of which
thete are 6 young ladies, at another 8, at a third 5, at a
fourth 7, at a Gith 10. How many choiees are there, in
selecting 5 young ladies, one from each party?

8. How many changes are tlere in throwing four
diee, each die having six sides ?

9, A certain farier has 5 barns, in one of which he
has 15 cows, in another 11, in another 5, in another %,
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and in another 7. How meny different selections may
Be made, in choosing 5 cows, one from each barn ?

10. How many variations can be made in selecting »
flock of a dozen sheep from 12 folds, one from every
fold, in each of which there are 10 sheep ?

11. In a certain school there are seven classes, the
first containing 12 boys, the second 7, the third 9, the
fourth 10, the fifth 1}, the sixth 8, and the seventh 13.
How many variations can he made in selecting 7 boys,
one from each class ?

XXXYIIL
EXCHANGE.

v Scholars, who are o prosecuts w course of clamical stdiea, and thoss,
who are not sxpected te in any extensive ile busineas, may

omit the exarcises in this arlicle,

ExcHaraE is the act of peying or receiving the money
of one country for its equivalent in the money of another
country, hy means of Bills of Ezchange. This operation,
therefore, comprehends hoth the reduction of moneys
and the negotiation of biils; it determines the compararive
velue of the currencies of different nations, and shows how
foreign debts are discharged, and remitiances made from
one country to another, without the risk, trouble, or
expense of transporting specie or hullion.

A Bill of Exchange 13 a written order for the payment
of a certain sum of money, at an appomted time. It is
" amercantile contract, in which four persons are mostly
concerned, as follows.

First—The Drawer, who recetves the value, and is also
cafled the maker and seiler of the Bill.

Second-~The debtor in a distant place, upon whom the
Bill is drawn, and who is called the Drawee. He ulso is
called the Acceptor, after he accepts the Bill, which is an
enEFElermenl to pay it when due.

ird—The person who gives the value for the Bill,
who is salled the Buyer, Taker and Remiltter.
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Fourth—The person to whom the bill is ordered to be
paid, who is called the Payee, and who may, by endorse-
ient pass it to any other person.

Many inereuntile paymsents are made in Bills of Ex-
change, which pass from hand to hand, until due, like
any other circulating nedium; -and the person whoat eny
time has a Bill in his possession, is called the holder.

To transfer a Bill payable to order, the payee should
express his order of paying to another person, which 13
always done hy an endorsement on the back of the Bill.

An endorsement may be blank or special. A blank
endorsement consists only of the endorser’s name, and
the Bill then becomes transferable by simple delivery.

special endorsement orders the money 1o be paid 10 2
particular person, who is called the endorsee, who wusi
also endorse the Bill, i he negotiates it. A biank en-
dorsement may always he filled vp with any person’s
name, 30 as to make it special. Any person may endorse
a Bill, and every endorser, as' well as the acceptor, is s
security for the Bid, aud may lie sued lor payment.

In reckoning when a Bill, payable after date, becomes
due, the day onwhich it is dated, is not included. When
the time is expressed in months, calendar months are un-
derstood; and when e month is longer than the succeed-
g, if is a rule not to go, in the computation, into a third
month., Thus, il a Bill be dated the 28th, 29th, 30th,
or 31st, of January, and paysble one month after date,
the term equally expires on the last day of February.

An endorsement may take place at any time after the
Bill is issved, eveo after the day of payment is elapsed.

When the holder of 2 Bill dies, his executors may en-
dorse it; but, by so doing, they become answerable to
their endorsee personally, and not as executors.

A Bill payable to hearer is transferred by simple deliv-
ery, withaut any endorsement.

Bills should be presented for acceptance, as well as
for payment, during the usual hours of business.

The common way of accepting a Bill is for the drawee
to write his name at the bottom or across the body of
it, with the wozrd, accepted.

19
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When acceptance or f;yment hes heen refused, the
Holder of the Bill should give regular and immediate
notice to all the parties, to whom he intends to resort for
peyment; for if he do not, they will not be diable to pay.

With respect to the manner, in which notices of non-
acceplance or non-payment are to be given, o difference
exists between Inland and Foreign Bills.

In the case of Foreign Bills, a Protest s indispensa-
bly necessary: thus, a Public Notary appears with the
Bill, and demands either acceptance or payment {as the
case may be;} and on being refused, he draws up an in-
strument, called a Protest, expressing that acceptance or
payment (as the case may be) has been demanded and
refused, and tkmt the holder of the Bill intends to recover
any damages which he may sustain in consequence. This
instrument is admitted, n foreign countries, as a legal
proof of the fact.

The Protest on a Foreign Bill should be sent as soon
s possible, to the drawer or negotiator; and if it be for
non-payment, the Bill must be sent with the Protest.

A Protest is not absolutely necessary to entitle the
holder vo recover the amount of an Infand Bill f{rom the
drawer or endorser: it is sufficient if he give notice, by
letter or otherwise, that acceptance or payment (as the
case may be) has been refused, and that he does not
mean to give credit to the drawee.

If the person, who is to accept, has absconded, or
cannot he found at the place mentioned in the Bill, Pro-
1est is to be made, and notice given, in the same manner
as i acceptance had been refused.

It is customary, as a precaution sgainst accident or
miscarriage, to draw three copies of a Foreign Bill, and to
send them by_different conveyances. They zre denomi-
nated the First, Second, and Third of Ezchange; and
when eny one of them is paid, the rest become void.

When acceptance is refused, and the Bill*is returned
by Protest, an action may be commenced immediately
against the Drawer, though the regular time of payment
be not arrived. His debt, in such case, is considered
as contracted the moment the Bill is drawn.
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FORM OF 4 BILL OF EXCHANGE

. New York, Nov. 4, 1834.

ExcHanaE for £3000 sterling. :
At thitty days sight of this, my first of Ezchange
{second and third of the same tenor and date not paid),
poy to Robert N Foster, or order, Three Thousand
Pounds Sterling, wih or withow! further advice from me.
pwiN D. Harpen.

Messrs. Knox and FARNHAM,

Merchants, London.

InLaxe Excaanee relates only ta remitting Bills from
one commercial place to another m the same country; hy
which means debts are discharged more conveniently than
by cash remitiances.

Suppose, for example, A of New Orleans is creditor
1o B oll?Boston 1030 dollars, and C of New Orleans is
debtor to D of Boston 1000 dollars; both these dehes
may be discharged by means of one Bill. Thus, A draws
for this sum on B, and sells his Bill to C, who remits it
to D, and the latter receives the amount, when due, from
B. Thus, by a transfer of claims, the New Orleans
debtor Iiays the New Orleans creditor, and the Boston
debtor the Boston creditor, and no money is sent from
one place to the other. This business is usuelly con-
ducted through the medium of Banks, which are in the
habit of buying both foreign and inland Bills of exchange,
and transmitting them to the places on which they are
drawn for acceptance.

Inland Bills of Exchange are sometimes called Drafts;
and the following short form of the instrument is adopted

55601’3_95 Boston, Dee. 8, 1834.
Three monthe after date, pay to the order of
Charles 8. Hooper, Five hundred dollars 50 cents, cales
received, and charge the same to account of
Haxxum & Leoring
To Strernex FroTryINGHAN,

Merchant, Norfolk.
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Some explanation of mercantile language used in rels-
tion to Bilﬂ of Exchange seems necessaryy that the
lesrner mey have a cleer idea of the quesiions, which will
be ‘iﬁven for practice. ‘

hen a merchant in the United Suates draws on his
banker in London, his draft is styled ** Bill on London ™
or ** United States on London;” and if he sells his Bill
at more than a dollar for 54d. sterling, the exchange is
snid to be ahove par; and il be sells at less than a dollar
for 54d. sterling, below par: if 2 merchant in London
draws on his banker in the United States, his draft is
styled ¢ Loodon on United States;” and if he sells his
Bill at more than 54 d. sterling for the dollar, the exchange
is said to be sbove par; and il he sells at less_than 54d.
sterling for the dollar, below par.

If the merchant in London draws on his bankerin Peris,
it is ** London on Paris,” or ‘* London on ¥rance.” If
the merchant in Charleston, S. C. draws on his banker in
New York, it is ** Charleston on New York.” &e.

GREAT BRITAIN,

In Great Britain, accounts are kept in pounds, shillings,

ence, and farthings, Sterling.

The par value of the United States dollar is 45. 6d.
sterling; thereflore, the dollar is equal to g% of a pound
sterling. Hence, any sum of sterling money, (the shil-
lings and pence, if any, being expressed in a decimal,)
may be reduced to Federal money, by muhiplying by 40
and dividing by 9: and, any sum in Federal money may
be reducef to sterling money, by multiplying by 9 and
dividing by 40. Or, if sterling money be increased by
} of itself, the sum expresses the same value in the old
currency of New England: and, conversely, if the old
currency of New England, be decressed by } of itsclf,
the result is the expression in sterling money.

I. United States on London. ﬁeduce £784 l4s.
10} d. sterling to Federel money, at par.

2. London on United Sutes. Reduce 3487 dollare
75 cents 1o sterling, at par.
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8. United States on London. Reduco £2006 1is.
sterling to Federal money; exchange st 4 per cent. below

ar,

P 4. London on United States. Reduce 4287 dollars
50 cents to sterling; exchange at 4 per cent, above par.
5. London on Unpited States. Reduce 3646 doﬁ
50 cents to sterling; exchange at 2 per cent. below par.
6. United States on London: Reduce £4109 its.
10d. sterling to United States currency; exchange at 7

per cent. gbove par.

7. United Siates on London. Reduce £5129 15s.
6d. sterling to Federal money; exchenge at 5 per cent
asbove par.

The law assimilating the currency of Ireland to that of
England, took effect in Japuary 1826. All invoices,
contrects, &c. are considered tbere, in law, British cur-
rency, unless otherwise expressed.

8. United States on Dublin {Ireland}. Reduce £1834
21. 104 d. sterling to Federal money; exchange at 4 per
cent. above par.

FRANCE.

Accounts were kept in Frence previous to 1795, ac-

cording to the old system, in livres, sous, and denlerl
12 deniers= 1 sol or sou;
20 sous  —=1 livre;
6 livres  ==1 ecu or crown, silver.

By the new systeni; accounts are kept in francs,

decimes, end centimes,
10 centimes = I decime.
10 decimes =1 {ranc.
The value of the franc is 18 % cents in Federsl money.
80 francs =81 livres.

9. United Stateson France. Reduce 7232 [rancs 38
centimes to Federal money; exchange at 1 dollar for 5
francs 30 centimes. ,

10. France on United States. Reduce 4093 dollars
B0 cents to money of France; exchange at 5 francs 30
ceuumes for the dollar. -
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11. France on United States. Reduce 1834 dollars
65 cents to French currency; exchange at & francs 40
centimes for a dollar.

12. United States on France. Reduce 20826 francs
67 centimes to Federal money; exchange at 1 dollar for
5 francs 38 centimes.

13. United States on France. Reduce 120893 francs
27 centimes to Federal money; exchange at 1 dol'ar for
5 francs 33 centimes.

HAMBURGH.

Accounts are kept here in marks, schillings or sols,
wd pfenings, Lubs. -
12 pfenings ==1 sol or schilling, Lubs,
16 schillings =1 mark, Lubs;
3 marks ==1 reichsthaler or rix dollar specie.

Accounts are also kept, particularly in exchanges, in

pounds, shillings, and pence, Flemish.
12 pence or grotes— 1 slilling.
20 shilkings =1 pound, Flemish.

The word Lubs originally meant money of Lubeck,
which is the same with that of Hamburgh, and the term
is intended 10 distinguish this money from the Flemish
denominations, and 550 from the money of Denmark and
other neighboring places.

The mark Lubs iz worth 2% shillings Flemish, ar 32
grotes; consequenily the sol Lubs is 2 grotes Flemish,
aud the shilling Flemish 6 schillings Lubs.

Banco or bank money, in whichexchanges are reckon-
ed, and corrency, are the two principal kinds of money.

Banco consists of the swns of money deposited by
merchants and others in the bank, and inseribed in ita
books; which sums are not commonly drawn out, but are
transferred (rom one person to another in payment of a
debt or contract.

Current money, or currency, consists of the common
coins of the city, in which expenses are mostly paid.

The hank money is more valuable than currency, and
bears & premium varyiug from 18 to 25 per cent. This
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premium is called the agio. For instance, when the agio
1s 20 per cent. 100 marks bancqare valued at 120 marka
currency.

The merk banco is valued in the United States at 83}
cents.

}4. United States on Hamburgh., Reduce 1148 marks,
5 scliillings, 4 pfenirgs banco to I'ederal money; exchange
at 33 cents per mark banco.

15. Hamburgh on United States. Reduce 1245 doi-
lars 75 cents to money of Hamburgh; exchange at 3
marks banco per dollar.

16. United States on Hamburgh. Reduce 6194 miarks
12schillings banco to Federal money ; exchange at 34 cents
per mark banco.

17. United States oo Hamburgh. Reduce 8246 marks
8 =chillings banco 1o Federal money ; exchange at 35 cents
per mark banco. -

18. Hamburgh on United States. Reduce 757 doilars
90 cents to money of Hamburgh; exchange at 1 mark
banco for 33 cents.

AMSTERDAM AND ANTWERP.

Inthese places accounts were {ormerly kept in floring,
slivers, and pennings; or in pounds, shillings, and pence,
Flemish.

16 pennings==1 stiver,

20 stivers =1 florin or guilder.

. InFlemish, 12 grotes or pence, or 6 stivers== 1 shilling,
20 shillings, or 6 florins == 1 pound;
2 4 florins, or 50 stivers ==1 rixdollar.

By the new system, adopted in 1815, asccounts are
kept throughout the kingdom of the Netherlands in foiins
or guilders, and cents.

100 cents =1 foarin or guilder.

The par veluo-of the florin, in Federal currency, is 40
cents.

19. United States on Amsterdam. Reduce 13790
forins 15 stivers to Federal money; exchange at 36 cents
per floriu.
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20. United States on Antwerp. Reduce 6281 Horins
88 cents 10 Federal mamey; exchange at 40 cents per
florin.

21. Amsterdam ob United States. Reduce 2482 dol-
lars 33§ cents to Dutch money; exchangs at 36 cents per
florin.

22. Antwerp on United States. Reduce 3436 dollars
72 cents to Dutch money; exchange st 38 cents per
florin.

23. United States on Antwerp. Reduce 7294 foring
50 cents to Federal money; exchange at 42 cents per
florin.

24. Upited States on Amsterdam. Reduce 10148
florins to Federal money; exchange at 41 cents per florin

PORTUGAL

In Portugal, accounts are kept in milrees and rees; and
also in old erusados.

1000 rees=1 milree.

400 rees==1 old crusado or crusado of exchange.
480 rees==1 new crusado.

There are three sorts of money used in Portuiul; viz.
effective money, i. e. specie; paper moneli:, which is az a
discount; and f;ga] money, consisting of half specie and

half paper.

TEe value of the milree in Federal monoey is 1 dallar
24 cents,

25. United States on Lishon. Reduce 964 milrees
475 rees to Federal money; exchange at 1 dollar 24 cents
per milree.

26. Lisbon on United States. Reduce 1274 doflars
66 cents to money of Portugal; exchange at 1 dollar 25
cents per milree.

27, United States on Portugal. Reduce 1248 milrees
645rees to Federal mooey; exchange at 1 dollar 26 cenia
per miree,

28. United States on Portugal. Reduce 1846 milrees
500 rees to Federal money; exchange at 1 dollar 23 cents
per milres



XXXVIIIL EXCHANGE 215

The exchanges of Brazil, in South Americe, are similar
to those of Portugal; there is, however, a difference in
the value of their moneys; that of Portugal is half specia
and half paper, called legal money, and that of Brazil is
affective.

-

. BPAIN.

The most general mode of kesping accounts in Spain
is in reals, of 34 maravedis; but there are nine different
reals, each divided inte 34 maravedis, but differing in
valie. Four of these reals are of general application,
and five of local use.

The four principal moneys of Spain are the real vellon,
the real of old plate, the real of new plate, and the real
of Mexican plate; and in order to ohtsin a distinct view
of them, it may be proper to make the real cellon the
basis of all the rest.

The real vellon is the twentieth part of the hard dollar,
(%esol duro), universally known by the name of the Span-
ish dollar, which is the sams in value with the dollar of
the United States.

The division of the real vellon is into quartes, ochavos,
and maravedis.

2 maravedis=1 ochavo,

2 ochaves =1 quarto,
8 quartos, or 34 maravedis==1 real vellon;
but maravedis are commonly used to express any fraction
of areal: thus, we say I real 33 maravedis.

The real of old plate is hetter than the real vellon, in
the proportion of 32 to 17, Thus 17 maravedis of old
plate are equal to 32 maravedis vellon; the quartos and
ochavos are in the same proportion. The real of old
plate is not a coin; it is the most general money of ex-
change. 8 of these reals make the piastre, which is also
calied the dollar of exchange. 10} of these resls are
equal to the hard dollar. 'When plate only is mentioned,
ol plare is undersiood.

The real of new plate is douhle the real vellon; thers-
fore 34 maravedis of new plate are squal to 68 of velion;
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quartca and ochavos in proportion.  This real is a eoin,
but not a money of account in any general way; it is the
tenth part of the hard doliar, and is estimated in the
United States at 10 cents, and the real vellon at 5 cents.

The real of Mexican plate is divided into Aalres and
quarters, called medio an &uaﬂillo. It is the eighth part
of the hard dollar, and is the chiel money of account m
Spanish America, where it is divided into sixteenths.

The doubloon de plata, or doubloon of ezchange is four
times the value of the piastre, or doller of exchange.

The ducade de plata, or ducat of exchange is worth
11 reels 1 meraved: old plate, or 20 reals 25 {3 maravedis
vellon.

29, United States on Spain. Reduce 3148 dollars
(of exchanie) 6 reals 32 maravedis plate to Federal
money, exchange at 67 cents per piastre ?

30. Spain on United States. Reduce 1521 dollars
60 cents to Spanish money; exchange at 68 cents per
dollar of exchange.

31. United States on Spain. Reduce 1286 dollars
{of exchange) 7 reals 17 maraved:s plate to F ederal money;
exchange at 64 cents per dollar of exchange.

32. United States on Spain. Reduce 2136 doubloons
ol exchange to Federal money; exchange at 68 cents per
dollar (of exchange).

33. United States on Buenos Ayres. Reduce 4680
rials of Mexican plate to Federal money; exchange at 12
cents per rial.

SWEDEN.

In Sweden, accounts are kept in rix dollars specis,
skillings, and rundstycken or ore.
12 rundstycken or ore=1 skilling;
48 skillings =1 rix doller specie.
The Swedish dollar egrees in velue with the dollar of
the United States.
3. United Swates on Sweden. Reduce 3955 rix dol-
lars 24 skillings to Federal money; exchange at 1 dollsr
2 ceats per rix dollar.
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35. Sweden on the United States. Reduce 1344
dollars 87 cents Federal money to Swedish money; ex-
change at 1 rix dollar for 1 dollar 2 cents.

36. United Siates on Sweden. Reduce 2481 rix
dollars 36 skillings to Federal money; exchange at I dollar
per rix dollar.

37. Sweden on the United States. Reduce 819 dol-
lars 87} cents Federal money to Swedish curreocy; ex-
change at 1 rix dollar per dolar.

38. United Siates on Sweden. Reduce 1234 rix
dollars 12} skillings to Federal money; exchenge at 98
ceuts per rix dollar.

39. United Siates on Sweden. Reduce 1126 rix
dollars 42 skillings to Federal money; exchange at 1 dol-
lar 3 cents per nix dollar.

RUBSIA.

In Russia accounts are kept in roubles and copecks.

The rouble is also divided into 10 grieven.
10 copecks=1 grieve or grievener,
10 grieven or 100 copecks,==1 rouble.

The silver rouble is estimated in the United States at
75 cents; but the commercial business of Russia is car-
ried on, in & paper currency much inferior to that of
specie. The variable agio of the paper, substituted for

e silver rouble, makes exchanges with Russia extreme-
ly fluctuating, as the paper rouble improves or declines
in value.

40. United States on Russia. Reduce 4182 roubles
64 copecks to Federal money; exchange at 25 cents per
rouble.

41. Russia on the United States. Reduce 2614 dol-
lars 15 cents to Russian money; exchange at 1 rouble {or
25 cents.

42. United Siates on Russia. Reduce 5416 roubles
50 copecks to Federal money; exchaoge at 28 cents per
rouble. .

43. Russia on United States. Reduce $3148.56 to
Russian currency; exchange at 1 rouble for 30 cents.
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44. United States on Russia. Reduce 8672 roobles
76 copecks to Federal money; exchange at 32 cents per
rouble.

PRUSBIA.

In Prussia accoints are generslly kept in thalera or
nx dollars, good grosehen, and pfenings.

12 pfenings =1 good grosehen,
24 good grosehen==1 rix dollar.

The Prussizn rix dollar is in value 4 of the dollar of
the United Siates.

45. Uuited States on Prussia. Ileduce 4162 rix dol-
lars 18 good groschen 1o Federal money; exchange at 46
cents per rix dollar. .

46. Prussia on United Siates. Reduce 3143 dollars
32 cents to Prussian money; exchange &t 1 rix dollar for
04 cents.

47. United States on Prussia. Reduce 1428 rix dol-
lars 14 good grosehen to Federal money; exchange at 67
cents per rix dollar.

48. Prussia on United States. Itaduce 2136 dollars
Federal money to Prussian money; exchange at 1 rix dol-
lar for 48 cents.

DENMARK. .

In 1813 a new monetary system was established in
Denmark, in which system the rigsbenk dollar is the
money unit. The denominations of money are the same
ns{in the old, or Hamburgh system, but ol only half the
value, .

12 pfenings =1 skilling,
16 skillings ==1 merk,
6 marks =<1 rigsbank doller.

The Danish rigsbank doller is equsl to 50 cents in the
Uunited States.

49. United States on Denmark. Reduce 3214 rigs-
bank dollars 4 marks 8 skillings to Federel money; ex-
change at 50 cents per rigsbank dollar. )
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50. Denmark on the United States. Reduce 2082
dollers 35 cents Federal money to Danish money; ex-
change at 2 rigsbank dollars per dollar,

51, United States on Denmark. Reduce 1968 rigs-
bank dollars 3 marks 12 skillngs to Federal money;
exchange at 48 cents per rigsbank dollar.

52. %enmarkon United States. Reduce 3007 dollars
Federal money to Danish money; exchange at 2 rigsbank
dollars 2 skilbngs per dollar.

NAPLES,

In Naples accounts are kept in ducati, carlini, and
grani. The ducat is the money unit, and is divided into
- 10 carlins, each of 10 grains, and, by the public banks,
into 5 tarins of 20 grains each, making the ducat always
100 grains.

10 grani =1 carlino,
10 cerlini=1 ducato.

The value of the siiver ducat, in Federal inoney, is 80
cents.

53. United States on Naples, Reduce 4022 ducati §
carlini to Federal money; exchange at 80 cents per ducat.

54. Naples on United States. Reduce 1835 dollars
73 cents Federal money to Neapelitan money; exchange
at 1 ducato for 78 cents.

55. United States on Naples. Reduce 3508 ducats
5 carlini 10 Federal money; st 82 cents per ducat.

56. Naples on the United Stetes. Reduce 1817 dol-
lars 54 cents Iederal money to Neapolitan moncy; ex-
change at 1 ducat for 76 cents.

BICILY.

In Sicily accounts are kept in oncie, tari, and grani.
20 grani == 1 taro,

30 tari ==1 oncia.
Accounts are also kept in scudi, tari, and grani.
12 tari =1 scudo, or Sicilian crown,

5 scudi =2 oncie.
20
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It must be observed, that the denominations of Sicilian
money have but balf the velue of the same denominations
in Naples. The Sicilian oncia, for nstance, pesses in
Naples for only 15 tari, the Sicilian scudo for 6 teri, and
other denominations in the same proportion.

The scudo is equal to 96 cents, ans the oncia to $2.40
Federal money.

57. United States on Siclly. Reduce 1214 oncie 20
tari 10 grani to Federal money; exchange at 8 cents per
taro. )

58. Sicily on United States. Reduce 1457 dollars
62 cents Federal money 10 Sicilian money; exchenge at
1 taro for 8 cents.

59. United States on Sieily. Reduce 3010 scudi 9
tari 15 grani to Federal money; exchange at 96 cents per
scudo.

60. Sicily on United States. Reduce 983 dollars 44
cents to Sicilien mapey; enchange at 1 scudo for 95
cents. -

LEGHORN.

In Leghorn accounts are kept in pezze, soldi, and

denari di pezza.
12 denari di pezza—1 soldo,
20 soldi di pezza ==1 pezza of 8 reals.

The value of the pezza is 90 cents, Federal money.

61. United States on Leghorn. Reduce 2146 pezze
16 soldi 8 denari to Federal money ; exchange at 92 cents
per pezza of 8 reals.

62. Leghorn on United States. Reduce 1620 dollars
45 cents to money of Leghorn; exchange at 1 pezza of
8 reals for 90 cents.

63. United States on Leghorn. Reduce 3203 pezze
13 soldi 4 denari to Federal money; exchange at 93 cents
per pezza of 3 reals. :

64. Leghorn on United States. Reduce 1214 dollars
68 cents to money of Leghorn; exchange at 1 pezza of
8 reals for 91 cents.
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GENOA.

In Genoa accounts are kept in lire, soldi, and denari
di lira; or in pezze, soldi, and denari di pezza: all in
money fuori banco, or current money.

12 denari =1 soldo,
20 soldi =1 lira;

12 depari=1 soldo,
20 soldi ==1 pezza;

The value of the pezza is to that of the lira as 4 10 23;
that is, 4 pezze=—=23 lire; therefore 4 soldi di pezza—
23 soldi dt lira; 4 denari di pezza—23 denari di lira.

Thbe par value of the lira is 15} cents, that of the pezza
89 cents, U. 8,

65. United States on Genoa, Reduce 5254 lire 16
soldi 3 denari to Federal money; excbange at 16 cents
per lira.

66. Genoa on the United States. Reduce 1532 dol-
lars 30 cents to money of Genos; exchenge at 1 lira for
15 cents. - '

67. United States on Genoa. Reduce B792 lira to
Federal money; exchange at 164 per lira;

68. Genoa on the United States. Reduce 2000 dol-
lars to money of Genoa; exchange at 1 Lira for 154 cents.

VENICE.

In Venice accounts were formerly kept, and exchanges
coinputed in ducats, lire, soldi, and denari, moneta pic-
cola,

12 denari =1 soldo,

20 soldi == lira piccola,’
614 lire piccole=1 ducat current,
8 lire precole =1 ducat eflective.

The per of the lira piccola, in Federal money, is 8§
cents. .

Accounts are now kept, and exchanges computed in
lire lualiane and centimes.

100 centesimi==| lira Italiana.
The common estitnate of this money is, that 100 lire
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piccole are equal to 51} lire Italiane. The lira Italiana
15 of the same value with the French franc.

69. United States on Venice. Reduce 14649 Lire 4
soldi 8 denari piccoli to, Federal money; exchange at 9
cents per lira piccola.

70. Venice on the United States. Reduce 814 dollary
55 cents to Yenetian money; exchmge at 1 lira piceola
for 8 cents.

We have given tha two preceding examples in the old
currency, for the sake of practice, although it hes general-
" Iy gone out of use.

71. United States on Venice. Heduce 6784 lire
Italiane 40 centimes to Federal money; exchange at 184
cents per lire [taliana,

72. Venice on the United Btates. Reduce 1817 dol-
lary 82 cents to Venetian money; exchange at 1 bira Ita-
liana for 18 centa.

73. United States on Venice. Reduce 8238 lire
}lalime to Federal money; exchange st 184 cents perlim

teliana.

TRIESTE.

In Trieste accounts are kept and exchanges computed
in florins and creutzers; or in rix dollars and creutzers.
4 plenings ==1 creutzer,
60 creutzers =1 florin or gulden,
1} forin, or 90 creutzers=1 rix dollar of account,

The rix dollar specie is equal to 2 florins.

The par of the florin is 48 cents, in Federal money,
which makes the dollar of account 72 cents, and the specie
dollar 96 cents.

74. United States on Trieste. Reduce 2346 forina
25 creutzers to Federal money; exchange at 48 cents per
florin. .

75. Trieste on United Statess Reduce 1637 dollars
48 cents to money of Trieste; at | florin for 47 cents.

76. United States on Trieste. Reduce 2055 rix do)-
lars, 25 creutzers to Federal money; exchange at 72 centr
per rix dollar.
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77. Trieste on United States. Reduce 1738 dollars
38 cents to money of Trieste; exchange at 1 rix dollar
for 70 cents.

ROME.

In Rome accounts are kept, by the old system, in
scudi, paoli, end bajocchi; quattrini and mezz quattrini
are also sometimes reckoned.

2 mezzi quattrini = | quattrino,
5 quattrini ==1 bajoccho,
10 bajoechi =1 paolo,

10 paoli, or 100 hajocchi =1 scudo, or Roman crown.
The Romen crown is equal to the Federal dollar.
The scudo di stampa d’oro, or gold crown, is equal 0

$1.53.

When the exchange between the United States and
Rome is at par, no reduction is required; for any number
of scudi and bajocchi are equal to the same number of
dotlars and cents, and the reverse; for instance, 123
scudi 75 bajocchi are equal to 125 dollars 75 cents.

78. Rome on the United States. Reduce 187t dol-
larz 19 cents to Roman money; exchange at I scudo 2
bajocchi per dollar.

79. United States on Rome. -Reduce 2070 scudi 50
bajocehi to Federal money; exchange at 101 cents per
scudo.

In 1809, the French moneys of account were introduc-
ed into Rorre, 'The scudo was reckoned at 5 frencs 35
centimes; the franc, therefore, was valued at 18 hajocchi
3.45 quattrini.

MALTA.

Acounts are kept in this island in scudi, tari, and grani,
20 grani=1 taro,
12 tari =1 scudo.

The taro is likewise divided into 2 carlini, and a carline
into 60 piccioli. The pezza, or dollar of exchange; is
equal to 2§ scudi.

20+
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The par value of the Maltese scudo is 40 cents in
Federal money. .

The coins in circulation ere chiefly Spanish dollars
and doubloons, and Sicilian doliars and ounces They
are valued each at a certain rate, as follows, on which a
variable agio is charged.

Spanish dollar  ==30 tari 10 grani.
Spenish doubloon =38 scudi 9 (ari.
Sicilian dollar ~ ==30 tari.

Sicilian ounce =6 scudi 3 tari.

80. United States on Malta. Reduce 1108 Maltese
scudi 9 tari to Federal money; exchange at 40 cents per
scudo. -

81. Malta on the United States. Reduce 874 dollars
76 cents to Maltese money; at I scudo for 38 cents.

82. United Siates on Malta. Reduce 3964 Maltese
scudi 6 tari to Federal money; at 41 cents per scudo.

83. Malta on the United Sttes. Reduce 674 dollers
60 cents 1o Maltese money; at 1 scudo for 40 cents.

BEMYRNA.

Accounts are kept here in piastres or gooroosh. The
plagtre, also called the Turkish dollar, is divided. some-
times into 12 temins, sometimes into 40 paras or medini;
but the usual division is inio aspers, the number of which
varies. Thus, the Englishand Swedes divide the piastre
into 80 aspers; the Dutch, French, and Venetians into
100 aspers; the Turks, Greeks, Persians, and Armenians
into 120 aspers. An asper is a third part of a para.

Bills of exchange are often drawn on Smyrna in foreign
coin, garticulm-ly in Spanish dollars, which are always to
be bad there; but, if drawn ip a coin not in current use,
the exchange of the day is established to make the pay-
ment

The Turkish coins, owing to the frequent deterioration
of them by the government, have been declining in their
trinsic worth for mamy years, and have no standard
value.  Foreign exchanges are conducted entirely ac-
cording to the price of the day.

"
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84. United States on Smyrna. Reduce 53181 piastres
of Turkey to Federal money; exchange at 20 cents per
piastre.

85. Smyroa on the United States. Reduce 912 dol-
lars 27 cents to Turkish money; exchange at 1 pinsire
for 2t cents.

86. United Siates on Smyrna. Reduce 7161} Turk-
ish piastres to Federal money; exchenge at 22 cents per
piaslre.

87. Smyma on United States. Reduce 1128 dollars
22 cents to money of Sinyma; exchange at 1 piastre for
20% cents.

EAST INDIES.

Before Eurcpean colonies were established in the East
Indies, particularly while the power of the Moguls pre-
vailed in Hindostan, the monetary system was very sinple.
There was current throuthoul these vest dominions one
princEFal coin of silver, denomiosted the sicca rupee. It
was ol a certain weight called the sicca. The sicca was
used also as a standard for weighing other articles.

The British possessions in the East Indies are divided
into three presidencies, viz. Bengal, Bombay, and Me-
dras. The monetary systewns in these presidencies are
different from each other.

CALCUTTA IN BENGAL.

Acconnts are commonly kept here in surrent rupess,

annaz, and pice.
12 pice ==1 agna, v
16 annas== | rnpee, currency-

The LEast India Company, however, keep their ac-
counts in sicca rupees, similarly divided, wEich bear a
batia or premium of 16 per cent. ahove current rupees,

The current rupee of Calcutla is 44 % cents, and the
stcca rupee 514% cents, in Federal money.

A Lac of rupecs is 100000, and a Crore of rupees is
100 Laes, or 10 wmillions of rupees.



8 ARITHMETIC. XXXVIII

88. United States on Calcutta. Reduce 17438 rupecs
12 annas, currency of Calcutir, 1o Federal money; ex-
change at 4S cents per rupee.

89. Calcorta on the Bnited Sutes. Reduce 6913
dollars 25 cents to money of Calcutta; exchange at 2
sicca rupees per dollar.

90. United Siates on Calcutta. Reduce 46173 cur-
rent rupees 9 annas to Federal money; exchange at 46
cents per rupee.

91. Calcutta on Unpited States, Reduce 28953 dollers
63 cents to current money of Calcutta; exchenge at 1
rupee for 44 cents.

92. United Siates on Calcutta. Reduce a Lac of
sicce rupees to Federal money; exchange at 53 cents per
sicca rupee.

BOMBAY.

In the presidency of Bombay, accounts are kept in

rupees, quarters, and rees.
100 rees =1 quarter,
4 quarters—1 rupee.

The current value of the Bombay rupee is equal to 50
cents in Federal money.

93. United Suates on Bombay. Reduce 1037 rupees
2 querters 50 rees to Federal money; exchange at 50
cenis per rupee.

94. Bombay on the United States. Reduce 6210
- dollars 48 cents to money of Bomlay; exchange at 48
cents per rupee.

95. United States oo Bombay. Reduce 8413 rupees
of Bombay to Federal money; et 49 cents per rupee.

MADRAS.

In the presidency of Madras, there are different mone-
wry systems, which may be distinguished under the heads
of the old system and the new.

According to the old system, accounts are kept in slar
pagodas, fanams, gud cash.
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80 eash ==1 faniam,
42 (anams =1 pagoda.
The current value of the star pagoda is $ 1.80 Federal.
By the new system, the silver rupee of Madras is made
thestandard coin, and money of accountin this presidency.
The current value of the silver rupee ol}-j Madras i3
444; cents. It 13 divided into halves, quarters, eighths,
and sixteenths. The sixteenth is the anna.
96. United States on Madres. Reduce 72187 rupees
of Madras to Federal money; at 46 cents per rupee.
97. Madras on United States. Reduce 2684 dollars
L coms to monev of Madras: at 44 cents per rupee.
Umnited 8tates on Madras. Reduce 5387 rupees
of Mndras to Federal money; et 45 cents per rupee.

CANTON IN CHINA.

In China aecounts are kept in tales, mace, candarines,
and cash.

10 cash =1 canderine,
10 canderines==1 mace,
10 mace =1 tale.

The tale is reckoned ot § 3.48 in Federal money.

89, United States on Canton. Reduce 12144 tales
5 mace to Federal money; exchange at 1 dollar 48 cents
per tale.

100. Canton on the United Suates, Reduce 8754
dollars 89 cents to money of Canton; cxchange at 1 talo
.per 148 cents.

10I. United States on Canton. Ileduce 18233 tale
to Federal money; exchange at 149 cents per tale.

JAPAN.

In the empire of Japan, which consists of several
istands to the east of Asia, accounts are kept in tales.
mace, and candariner.

10 canderines=1 mace,
10 mace ==1 tale.
The Japanese tale is reckoned at 75 cts, Fed. money.
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102. United States on Japan. Reduce 3714 Japan-
ese tales 8 mace 8 candarines to Federal money; exchange
atl 75 ceats per tele.

103. Japan on Ubnited States. Reduce 696 dollars 54
cents to money of Japan; exchange at 1 tale per 75 centy.

104. United States on Japan. Reduce 2468 wles 5
mace, money of Japan, to Federal money; exchange at 76
cents per tale.

SUMATRA.

This island is chiefly in possession of the natives; but
the English have a smzll settlement at Bencoolen.

At Bencoolen accounts are kept in dollars, scocoos,
and salellers.

8 satellers = 1 soocoo,
4 soocoos==1 dollar. :

This dollar is reckoned at $1.10 in Federal money,
and i3 sometimes called a rial.

105. United States on Bencoolen. Reduce 1947
Bencoolen dollars 3 snocaos 4 satellers to Federal money;
exchange at 110 cents per dollar of Bencoolen.

106. Bencoolen on United States. Reduce §2379.51
Federal money to money of Beacoolen; exchange at 1
dollar Boneoolen for 108 cents.

ACHEEN. { | the irand ¢f Sumalra )

In Acheen accounts are kept in ifales, pardovs, macs,
and copangs.
4 copangs = 1 mace,
4 mace =1 pardow,
4 pardows =1 tale.
The mace is a small gold coin worth ahout 26 cents
Federal money, which makes the tale $4.16.
107. United States on Acheen. Reduce 1432 tales,
3 pardows 2 mace to Federal money; exchange at 416
cents per tale. ’
108. Acheen on United States. Reduce 3620 dollars
964 cants to money of Acheen; at 1 tale for 413 cents.
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JAVA,

In Batavie, the capiral of this island, the florin or guil-
der of the Netherlands 13 the monetary unit; but instead
of the decimal divisions, it is here sometimes divided into
schillings, dubbels, sivers, and doits.

5 doits = stiver,

2 stivers =1 dubbel,

3 dubbels =1 schilling,

4 schilling=1 florin or guilder.

The fidrin of Java, as the florin olgu he Nethetlands, is
equal to 40 cents Federal money.

109. United States on Batavia. Reduce 11841 florins
3 schillings 2 dubbels to Federal money; exchange ai 40
cents per florin.

110. Batavia on the United States. Reduce § 13746.
69 to money of Batavia; exchange at 1 goilder for 38
tents. :
111. United States on Batavia. Reduce 42328 guil-
ders 50 centimes to Federal money; exchange at 42 cents
per puilder.

MANILLA. { In the isdand of Luxon )

In Manilla, the capital of the Spanish East India pos-
sessions, accounts are kept in Spanish dollars or peses,
reals, and maravedss.

34 maravedis—1 real,
8reals - =1 dollar.

112. United States on Manilla. Reduce 6341 dollars
6 reals 17 maravedis to Federal money; exchange at 101
ceats per Spanish doller.

113. Manilla on United States. Reduce $5274.55
ll:.ln:'lr!noney of Manilla; exchange at 1 Spanish dollar per

ollar

COLOMBO. { In the island of Ceylon)

In Colombo, accounts arg kept in riz doliars, famm,
end pice.
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4 pice =1 fanam,
12 fanams ==1 rix dollar.
The current value of this rix dollar is 40 cts. F. money.
[14. United States on Colombo. Reduce 7328 rix
dollers § fanams to Federal money; excbange at 40 conta
per rix dollar. -
i15. Colombo on United States. Reduee $1426.71
Federal money to money of Colombe; exchange at 1 rix
dollar per 38 cents.

MAURITIUS, !Liec of France.)

In Mauritius, accounts are kept in two different ways,
viz. in dellars of 100 cents, which is the mode edopted
in public or government accounts; and in dellars, livres,
and so0le, which method is mostly used by merchants.

20 sols ==1 livre.
10 Jivres==1 doller.

These are called colonial livres, nnd are 10 cents each.

116. United States on Mawritivs. Reduce 4132 doi-
fars 7 livres 1O sols to Federal money; exchange at 1
dollar per dollar of Mauritius.

117. Mauritius on United States. Reduce $7547.47,
Federal money, to money of Mauritius; exchange at 99
cents per dollar of Mauritiug.

ARDITRATION OF EXCHANGE.

ARBITRATION OF LXCHAKGE iy a comparizson of the
courses of exchange between different countries, in order
to ascertain the most advantegeous course of drawiug or
remitting bills. It is distinguished into simple and com-
pound arbitration.

Simple .Arbitratiou is a comparison between the ex-
changes of two places through a third; that js, it is finding
such & rate of exchange between two places, as shall be
in proportion (o the rates quoted between each of them
and a third place. The exchange thus determined is
called the arbitrated price.
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If, for example, the course of exchange between Lon-
don and Paris is 24 francs for 1 pound sterling, and be-
tween Paris and Amsterdem 54 pence Flemish for 3
francs, the arbitrated price between London and Amster-
dam through Paris, is 36 shillings Flemish for i pound
asterling; for, as 3fr. : 24(r.—54d. : 36s. Flem.

Suppoese the erbitrated price to he, es before stated,
36s. Flemish for £1 sterling; and suppose the direct
course between Loodon and Amsterdam to be 37s.
Flemish; then London, by drawing directly on Amster-
dem, must give 37s. Flemish for £1 sterling; whereas,
by drawing through Paris, he will give only 36s. Flemish,
for £1 sterling. It is therefore the interest of London
to draw indirectly on Amsterdam through Paris.

On the conlrary, if London remits directly to Amster-
dam, London will receive 37s. Flemish for £1 sterling;
but, by remitting through Paris, London will receive only
36s. Flemisb. It is the interest of London, therefore,
to remit directly to Amsterdam.

118. If the exchange of London with Genoais 47d.
slerlingl;ler pezza, and that of Amsterdarn with Genoa 86
grotes Flemish per pezza, what is the proportional or
arbitrated exchange hetween London and Amsterdam
through Genoa? that is, how many shillings and grotes
Flemush are equal to £1 sterling ?

Since 47 d. sterling is equal to 1pezza, and this pezza
is equal to 86 grotes Flemish, the question may be stated
thus; 474d. sterling : 240d. sterling=186 grotes Flemish:
Ans. which is 36s. 7% grotes Fl. By the Chain Rule,
(Ses Art. xxvI), the statement is as follows.

1 pound sterling.
1 pound sterling == 240 pence.

47 pence = 1 pezza.
1 pezza = 86 grotes FL
12 grotes == 1 shiliing FI.

The product of the consequents being divided by the
roduct of the antecedents, will give 36sh. 7% grotes
}. for the answer.

119. If the exchange on London with Hamburgh is

34 shillings 2 grotes Flemish banco for £1 sterling, and
2
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that of Amsterdam with Hamburgh 33} stivers per rx
dollar of 2 marks, what is the arbitrated exchan§e be-
tween London and Amsterdam through Hamburgh:
Since 2 marks are 64 grotes Flemish and 33} stivera
. are 663 grotes Flenush, the question may be stated thus,
64 grotes Fl.: 667 grotes F1.== 34 5. 2 grotes Fl.: Ans.
By the Chain Rule, the statement is as follows,
1 pound sterling.
1 pound sterling == 34 s. grotes Flem.

8 s. Flem = 8 marks.
2 marks == 33} stivers,
6 stivers = 1s.Flemish.

120. If the exchange of London on Leghorn is 514d.
sterling per pezza, and that of Amsterdam on Leghorn
921 grotes PPlemish per pezza, what is the proportional
exchange between London and Amsterdam through Leg-
horn ?

121. If the exchange of London on Lisbon be 68d.
sterlinnger milree, and that of Amsterdam on Lishon 48
grotes Flemish per old crusado, what is the arbitrated ex-
change between London and Amsterdam through Lisbon ?

122, If the exchange of London on Madrid is 42d.
sterling per dollar of plate, and that of Amsterdam on
Madrid 96 grotes Fiemish per ducat of plate, what is the
proportional exchange between London and Amsterdam
through Madrid?

123. If the exchange of London on Paris is 24 francs
per £1 sterling, end that of the United States on Paris
18} cents per franc, what is the arbitrated or propor-
tional exehange between London and the United States
through Paris?

124. If the exchenge of London on Amsterdam is £1
florins 16 stivers per £ sterling, and that of the United
States on Amsterdara 38 cents per forin, what is the
arbitrated exchange between the United States and Loan-
don through Amsterdam?.

125. If the exchange of the United States on Paris is
18 cents per (ranc, and that of Amsterdam on Paris 54
grotes Flemish for 3 {rancs, what is the proportional
exchange between the United States and Amsterdam
through Paris?
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126, If the exchange of the United States on Lishon
is $1.24 per milree, and that of Paris on Lisbon 540
rees per ecu of 3 f[rancs, what is the proportional ex-
ibange between the United Stwates aod Paris through
ishon?

COMPOUND ARBITRATION,

Compound arbitration is a comparison between the
exchanges of more than three places, to find the arbitrat-
ed price between the first place and the last, in order to
ggﬁermine on the most adventageous mode of negotiating

ills.

127. Suppose the exchangs between London and
Amsterdam to be 35 shillings Flemish for £1 sterling;
between Amsterdam and Lisbon, 42 pence Flemish per
old crusado; and between Lishon and Paris, 480 rees

ecu of 3 [rancs; what is the arbitrated price between
odon and Paris?

First, 355, Fl. : 42d. Fl. = £1 sterling : A; which is
2s. sterling.

Secoundly, 1 old crusado : 480 rees==2s. sterling : A;
which is 2s. 44d. sterling.

Thirdly, 2 s. 44 d, stelﬁ'mg : £ sterling =3 francs :
A ; which is 25 [rancs. .

Hence the arbitrated price is 25 francs for £ 1 sterling.

But gl such operations are best performed by the Chan

Rule; thus, 1 pound sterling.
1 pound sterling= 35 shillings Flemish
3} shillings Fl. = 1 old crusado.
1 old erusado =400 rees.
480 rees = 3 franes. _

The product of the consequents divided by that of
tho antecedents gives 25 francs per £ sterling, as before.

128. Suppose & merchant in London has a sum of
money to receive in Cadiz, the exchange being at 38d.
sterling per dollar of plate; but, instead of drawing di-
rectly on Cadiz, he draws on Amsterdam, ordering his
agent there to draw on Paris, and Paris to draw on Ca-

diz; the exchange between London and Amsterdam being
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at 35 shillings Flemish per pound sterling; between Am-
sterdam and Paris 53; grotes Flemish per scu of 3
francs; and between Paris end Cadiz 15 trancs 50 cen-
times per doubloon of plate. What is the erbitrated
price hetween Londen and Cadiz ?
: 1 dollar of plate.
4 dollars of plate == 1 doubloon of plate.
I doubloon of plate— 154 francs.
3 francs == 534 grotes Fi.
12 grotes FL = 1 shilling FL
35 shillinge F1. =m= 240 pence sterling.

The result is 394} d. sterling per dollar of plate.
The circuitous operauon is, therefore, the most advanta-
geous, as London gets 8304 d. nearly, instead of 384d. for
each dollar of plate.

129. London having a sum to receive in Lisbon, when
the exchange is at 64 d. sterling per milree, draws on
Lisbon, but remits his bill to Hamburgh to be negouated,
and directs the returns to be made to bim in bills on
Leghom; the exchange between Hamb and Lisbon
beinﬁI 45 grotes Flemish. per old crusado; between Ham-
burgh and Leghom 85 grotes Flemish per pezza; and
between London and Leghorm 52 d. sterling per pezza.
What is the arbitrated price between London and Lis-
bon? and what does London give per milree by the cir-
cuitous exchange ?

130. A merchant in London has a sum to pay in
Petersburg, and another to receive in Genoa; but there
being no regular exchange between these places, London
draws on Hamburgh, and remits his bill to Petersburg,
directing Hamhur;%'x to draw on Genoa; the exchange
between London and Genoa being 46} d. sterling per
pezza; between Hamburgh and Genoa 81 grotes Flemish
per pezza; and hetween Petersburg and Hamburgh 23
schillings Lubs per ruble, What is the exchange between
London and Petersburg resulting from the operation !
that is, how meany pence sterling does London pay for
the ruble ?

131. A merchant in the United Stetes hes funds in
Paris, and owes a sum of money in Hamburgh; he draws
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on London, remits his bill to Hambureh, and directs
London to draw on Paris; the exchange between the
United States and Paris heing 18 cenis per franc; be-
tween Lopdon and Paris 24 francs 25 centimes per £
sterling; and betwzen Hamburgh and London 13} inarks
banco per £ sterling. How many cemts per mark banco
does the American merchant pay by this course of ex-
change ?

132. A merchant ip the United States heing “indelited
in London, remits biils on Paris to his correspondent in
that city, and directs him to obtain bills of Paris on Lis-
ben and remit them to his creditor in London; the ex-
change between the United States and France being 18
cents lper francs between Paris and Lishon 465 rees per
ecu ol 3 francs; and between London and Lisbon 63d.
sterling per milree. In this course of exchange, how
many pence sterling are paid with one dollar of the Unit-
ed States ?

In the preceding examples, no notice is taken of the
expenses incident 1o exchange operations, such as com-
mission, brokerage, interest, &c.; but in all transactions
of business. it is necessary to make allowance for the
difference of charges between direct and indirect ex-
changes, in order to decide on the preference of the one
to the other.

FOREIGN COINS.

THE SILYER COINS of foreign countries, rendered
current in the United States, by Aet of Congress, are
as follows. Spanish dollars and parts thereof, at 100
cents the dollar. Dollars of Mexico, Pern, Chili, and
Central America, of not less Weith than 415 grains each,
end those restamped in Brazil of the like weight, and of
not less fineness than 10 oz. 15 dwt. pure silver in thn
Troy pound, all at 100 cents the dollar. The Five-
franc pieces of France, weighing 384 grains each, and of
not less fineness than 10 oz. 16 dwt. pure silver in the
Troy pound, at 93 cents the piece.

PAd
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THE GOLD COINS of foreign countries, with their
respective weights, and values, are stated in the following
Tsere. Those of the countries printed in Italics are
rendered current, by Act of Congress.

Hamez of Countries and Coinr.

|

AUSTRIAN DOMINIONS.
Souverein,
Double Ducat, .
Hungarian, Ducet,

BAVARIA

Carolin, .

Max d'or, or Maxlrmlmn,
Ducat, . . . . . . .
BERNE.

Ducat, double in proporuon, .
Piatole, .o .
BRAZIL.
Jahannes, half in proportmn .
Dobraon, . .
Dobra . .
Moidore, half in proporuon, .
Crusade, .
BRUNSWICK,
Pistole, double in proporuon,
Dueat, .o
COLOGNE, .
Ducat, . . . ., .
COLOMBIA.
Doubloon
DENMARK. _
Ducat, Curremt, . . .
Ducat, Specie, .
_ Christian d’or, e .
EAST INDIA.
Rupee, Bombay, 1818,
Rupee, Madras, 1818,
Pagoda, Star,
ENGLAND.
Guinea, half in propottion,
Sovereigu, half in propurtion,

O o= L ER=] [ Qe J0 | & D~

ﬂg?lt | Vahu
ca m
J 14 337
4 12 4 58
2 5* 2 29
6 5;} 4 95
4 4 3 31
2 5-} 2 27
123 I 98
4 21 4 54
18 17 06
34 12 |32 70
18 6 (17 30
6 22 6 55
16;} 63
4 21} 4548
2 5} 223
2 5_} 2267
17 0 {15535
2 1 81 2
2 5} 226 7
4 7 4 021
T11 7006
712 711
2 431 1798
3 8l 5075
5 2 186
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Seven Shilling Piece, .
FRANCE,
Louis, coined before 1786, . .
Double Louis, befora 1786, .
Louis, coined since 1786,
Double Louis, since 1786,
Napoleon, or 20 francs, . .
Double Napoleon or 40 {ranes, .
Same as the new Louis Guinea,
FRANKFORT ON THE MAIN.

Dueat, . . . . . . . .
GENEYA.

Pisiole, old, .- . . . .
Pistole, pew, . . . . . .
HAMBURG.

Ducat, double in proportion,
GENOA.

Sequin, . . . . . .« .
HANOVER.

Double George d'or, smgle n pro

Ducat,

Guld Flonn, double in pm'n
HOLLAND.

Double Ryder, . . . . .

+ Ryder, v e e e s

Ducat, .

Ten Guilder P:ece, 3 do. in pm n,
MALTA,

Double Louis, . ". . . .

Louis, . . .+ +*. . '«

Demi Louis,
MEXICO.

Doubloons, shares in pro™, . .
MILAN, .

Sequin, . . e s s

Doppm or Plstole, c e s

Forty Livre Pieces, 1808, . .
NAPLES.

Siz Ducat Piece, 1783,

Two do. or Sequin, 1782,

Three do. or Oneette. 1818,

FORBIGN COINS.

o
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NETHERLANDS,

Geld Lion, or 14 Florin Piece, 5 73| 5046
Ten Florin Piece, 1820,. . . 4 73 4019
PARMA. _
Quadruple Pistole, double inpro'n, {18 9 |16 62 8
Pistole or Droppia, 1787, 414 | 4194
Piswole or Droppie, 1796, 414 [ 4135
Maria Theresa, 1818, . . 4 33| 3861
PIEDMONT.
Pistole c’d since 1785, § in pro’n, 52 | 56411
Sequin, ha:f in proportion, 2 5 228
Carlino,c’d since 1785, inpro'n, (29 6 (27 34
Piece of 20 Francs, or Marengo, 4 3}| 356 4
POLAND.
Ducat, . . . . . . 2 8} 225
FORTUGAL.
Dobraon, . . . . . . 34 12 |32 70 8
Dobra, . - . . . . . 18 6 {17 30 1
Johannes, . . . . . . 18 17 06 4
Moidore, half in proportion, . . 622 1 6 557
Piece of 16 Testoons, | 600 Rees, 2 61 2121
0ld Crusado or 400 Rees, . . 15 58 8
New Crusado or 490 Rees, . . 16 63 5
Milree, coined in 1755, . . 19 73

FRUSSI1A,
Ducat, 1748, .. .
Ducat, 1787, . . . .
Frederick, double, 1769,
Frederick, double, 1800,
Frederick, single, 1878, .
Frederick, single, 1800, .

ROME.
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Sequin, coined since 1760, 4 251
Scudo of Republic, . . 1 Oi 15 81 ¢
RUBBIA
Ducat, 1796, . . . . . . 2 6 | 2207
Ducst, 1763, . . . . . . | 2 51| 2267
Gold Ruble, 1766, . . . . I o 9% 7
Gold Ruble, 1799, . . . . 18 737
Gold Polten, 1777, . . . . 9 33 &
hnperial, 1801, .o . 714l 7 @Q
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Holf Imperial, 1801, . . . .

Half Imperial, 1818, . . . .
SARDINIA.

Carlino, balf in proporl.lun, .
SAXONY,

Ducat, 1784, . . . . . .

Ducat, 1797, . . . . . .,

Augustus, 1754, . e .

Aupustus, 1784, . . e
SICILY.

QOunece, 1’?5! s e e e e .

Double Ounce, 1758,. . . .
SPAIN. * ' ,

Doubloons, 1772, double and sjn-

% ¢ and shares in proporuon, v

oubloon, . . .

Pistole, . .

oromlh, {Gold Dul.] or V’mtem, 1801,
SWEDEN.

Ducat, . . . . . . . .

Pistole of Helvetic Republic, 1800,
TREYES.
Ducat,
TURKEY.
Sequin fonducli, of Cons’ple, 1773,
Sequin fonduch of Cons’ple, 1789
Half Misseir, 1818 .
Sequin Fondueli, . . . .
Yeermeeblekblek,
TUSCANY.
Zechino, or Sequm, . .,
Ruspone of kingdom of Etmrm,
YENICE.
Zechino, or Sequin, sharea in pro.
WIRTEMBURG.
Cerolin, . . . . . .. . .
Drucat,
ZURICH.
Ducat, double and balf in pro‘n.

3 20}
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FOREIGN WEIGITTS AND MEASURES.

The weights and measures of GREAT BRITAIN are
the same as those of the United States, excepting the
variations which are noted in the tables of ¢ Weights and
Measures,’ page 27.

The weights and measures of FRANCE being more
nicely adjusted than those of any other counury, will be
here given the more {ully on that accoant. It is, however,
to be observed, that these weightz and measures are ac¢-
cording to a new sysiem, not yet in very common use.

The fundamental standard adopted in France for the
metrical system of weights and measures, is & quadrant
of the meridian; that is to sy, the distance from the
equator o tbe north pole. This quadrant is divided into
ten millions of equal parts, and one of these equal parts
is called the MerrE, which is adopted my the umit of
lengtb, and from which by decimal multiplication and
division all other measures are derived.

In order to express the decimal proportions, the fol-
lowing vocabulary of names has been adopted.

For multipliers,
the word Deca prefixed, means 10 tumes.
“  Hecto “ 100 tires.
“  Chilp 6 1000 times.
“ Myria ¢ - 10000 times

For divisors,
the word Deci prefixed, expresses the 10th part.
‘. Centi ¢ ¢ 100th part.
¢« Milli ¢ ¢ 1000th part.
It may assist the memory 1o ohserve that the terms for
multiplying are Greek, and those for dividing, Latin
Thus, Deca-metre means 10 Metres.
Deci-metre ¢ the 10th part of a Metre.
Hecto-metre ¢ 100 Metres.
Centi-meire ¢ the 100th part of a Metre; &o
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Frexcn Losc MEasURE.

The Meire, which is the unit of long measure, is ey ual
to 39.371 English inches,

10 milli-metres =1 centi-metre,
10 centi-metres =1 deci-metre,
10 dect-metres =1 METRE

10 Metres . . =1 deca-metre,
10 deca-metres =1 hecto-metre,
10 hecto-metres —1 chilo-metre,
10 chilo-metres =1 myria-meue.

FrENcH SQUARE MEASURE.

The Are, which is a squere deca-metre {or 100 square
Metres), is the unit of square or superficial measure, nnd
is equal to 3.953 English square rods.

10 williares . . =1 centiare;

10 centiares . . =—1 deciare;

10 deciares . . =1 ARE; .
10 Ares .+ =1 decare;

10 decares . . == hectare;

10 hectares . . =1 chilare;

10 chilares . . =1 myriare.

FrexcH MeasURES oF CaraciTr.

The Litre, which is the cube of a decimetre, 15 the
unit of all liqguid measures, and of ull other measures of
capacity. The Litre is equal to 61.028 Englishb cubic

inches.

10 millilitres . . =1 centilitre;
10 centilitres. . =1 decilitre;
10 decilitres . . =1 LiTRE;
10 Litres . . =1 decalitre;
10 decalitres. . =1 hectolitre;
10 hectolitres . =1 chilolitre;
10 chilolitres. . =1 myrialttre.

Frercr Sorip Measuas.

The Stere, which is a cube of the metre, is the unit of
solid measure, that is used for fire-wood, stope, &e.
The Stere is equal to 35.31714 English cubic feet; it is
the same as tho chilolitre in measures of capacity.
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10 decisteres . ==1 STERE;
10 Steres . . ==1 decsstere.

Frency WEIGHTS,

The Gramme, which is the weight of a cubic centi-
metre of distilled water of the temperature of melting
ice, is the unit of all weighta. The Gramme is equal to

15.434 grains Trey. Graina Troy
A milligramme is 10001b part of @ gramnme, =  0.0154
A centigramme is 100th part of a gramme, ==  0.1543
A decigramme is 10th part of @ gramme, = 1.5434
A CRAMME = 15,4340
A decagramma is 10 grammes, = 154.3400
A hectogramme is 100 grammes, = 1543.4000
A chilogrunme is 1000 grammes, = 15434.0000
A myriagramme is 10000 grammes, =154340.0000

All the preceding French weights and measures are de-
duced from some decimal proportion of the metre. Thus
the chilogramme corresponds with the contents of a
cubic vessel of pure water at the lowest temperature, the
stde of which vessel is the fenth part of the metre {the
decimetre), and the gramme answers to the like contents
of a cubic vessel, the side of which is the hundredth part
of the metre (the centimetre); for the contents oip all
cubic vessels ere to each other in the triplicate ratio of
their sides.

100 1b. of HAMBURGH  ==106.8 lb. avoirdupois,

The shipfund is 280 tb. =299 1b. avoirdupois,

I foor, Elamburgh ==11.2890 inches, 1J. S.
The Hamburgh ell is 2 feet ==22.578 inches, U. 5.
The Hamburgh mile == 4,634 miles, U. S.
The (ass of Hamburgh == 1.494 bushel of U. 8.
The last of grain is 60 fasses =—8%.64 bushelsof U. S,
The ahm of Hamburgh =238.25 gallons, U, S.

100 Ib. of AMSTERDAM =—=108.93 Ib. avoirdupois.
4 shiplinds is 1 ship-pound ==326.79 lb. avoirdupois
The Amsterdam last =85.249 bushels, U. 8.
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The Aam (liquid) ==41 gallons, U. States.
The Amsterdam foot =11.147 inches, U. 8.
The ell of Amsterdam ==27.0797 inches, U. S,
The ell of the Hague =27.333 inches, U, 8.
The ell of Brabant ==27.585 inches, U. 8.
100, of PORTUGAL  =101.19 lb. avoirdupois.
An arroba is 32 |b. =32.38 lb. avoirdupois.
The moyo, a dry measure ~ =23.03 bushels, U. 8,

The almude, a liquid measure —4.37 gallons, U. §
The pe or foot, long measure ==12.944 inches, U. 8.
The palmo or standard span ==8.64 inches, U. 8,

The vara is 5 palnos =43.2 inches, U. 8,
The Portuguese mile =1.25 mile, U, 8,

100 ib. of SPAIN =101.44 lb. avoirdupois.
The arroba of wine =4.245 gallons, U. 8,
The fanega, {5 of a cahiz ==1.599 bushels, U. 8.
The Spanish standard foor  =11.128 inches, U. 8,
The vara, a cloth measure =233.384 inches, U. 8.
The legua or league =4.291 niles, U. S.
100ib. victualie, of SWEDEN ==93.76 lb. avoirdupois.
The Swedish foot ==11.684 inches, U. 8.
The Swedish ell is 2 feet =28.368 inches, U. 8.
The Swedish mile ==0{.64 miles, U. 8.
The kann, (both dry and liquid)=159% cubic in. U. 8.
100 kanns =069.09 galls. wine,U. S.
100 kanns ==7.42 bushels, U. 8.
100 1b. of RUSSIA ==90.26 Ib. avoirdupois.
400 1b. make 1 berquit ==361.04 |b. avoirdupois
A pood is 40 Ib. Russien =36.1054 |b. avoir’s.
A chetwert, a dry measure, =15-952 bushels, U. 8.
The vedro, a liquid measure, =—23.246 gallons, U 8.
The Russian inch ==1 inch, U. 8.

The Russian foot =15.75 inches, U 8.
The arsheen, a ¢loth measure,=28 inches, U. S.

The sashine or fathom | =7 feet, U, S.

A werst or Rugsian mile =3500 feet, U. S.

212
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100lb. of PRUSSIA ==103.11 Ib. avoirdupois.
The quintal is 110 b =113.421 Ib. avoir’s:
The scheffel, a dry measare, =1.6594 bushel, U. 8.
The eimer, a liquid measare, =18.14 gallons, U, 8.

The Prussian foot =12.356 inches, U 8.
The Prussian ell =26.266 inches, U. 8.
The Prussian mile =—4.68 miles, U. 8.

100 Ib. DENMARK, =110.28 lb.’avoir’s.
The centner is 100 tb. =110.281b. avoir's.

The shippond is 320 1b. =352.896 Ib.

The bbl.or toende, a dry meas. =3.9472 bushels, U. 8.
The viertel, a liqguid measure. =2.041 gellons, U. S,
The Danish or Rhineland (oot =12.356 inches, U. 8.

The Danish el is 2 feet =24.712 inches, U. 8.
Thbe Danish mile =4.684 miles, U. §.
A cantaro grosso, NAPLES, =196.5 Ib. avoirdupois.
The cantaro piccolo =106 lb. avoirdupo:s,
The tomolo, a dry measure, =1.451 bushels, U. 8.
The carro is 36 tomoli =52.236 bushels, U. 8

The barile, a liquid measure, =11 gallons. U. 5.
The carro of wine is 24 barili =264 gallons. U. 5.

The palino, long measure, ==10.38 inches, U. 8.
The canna is B palmi ~—=93.04 inches, U. S.
100 1b. or libras, SICILY, =701lb. avoirdupois
The cantaro grosso =1092.51b. avoirdupois.
The cantaro sottile =1751b avoirdupois.
The' salma grossa, adry measure,=9.77 bushels, U. S.
The salma generale =7.85 bushels, U. 8.
The salma, a liquid measure, ==23.06 gallons, U. 8.
The palmo, a long measure, ==9.5 inches, U. 8.
The canra is 8 palmi =76 inches, U. 8. -
1001b. of LEGHORN, ==75 lb. avoirdupois.
The sacco, a dry measure, =24 bushels, U. S
The barile, a liquid measure, =12 gallons, U. 8.
155 braccia, cloth measure, =100 yards, U. 8.

The canna of 4 braceia =293 incbes, U. 8.
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100 Ib. peso grosso of GENOA, =76.875 Ib. avoir's,

100 1b. peso sottile
The mina, a dry measure,

‘The mezzarola, liguid measure,

The palmo, long measure,
The braccio is 2} palmi

100 Ib. peso grosso, YENICE,

1001b. peso sottile _
The stajo, a dry measure,
The moggio is 4 staja

The bigoncia, liguid measurs,

The anfora is 4 bigonzi.
The braccio for woollens,
The braccio for silks
The Yenetian foot

1001b. of TRIESTE,
The stajo, dry measure,
The orna, or eimer, liguid
The ell for woollens

The ell lor silks

The Austrian mile

1001b. or libras, ROME,
The rubbio, dry measure,

The barile, liquid measure,

The Roman [oot
The mercantile canna
The Roman mile

=69.89 lb. avoir’s,
=3.426 bhushels, U. 8.
=+39.22 gallons. U. 8. .
=9.725 inches, U. 8.
=22.692 inches, U. 8

==105.181b avoir's.
==66.4 lb. avoir’s.
==2.27 bushels, U. 8.
==9.08 bushels, U. 8.
=34.2375 galls, U. S.
=136.95 galls. U. 8.
=26.61 inches, U, 8.
=24.8 inches, U. 8
==13.68 inches, U. 8.

=123.6 lb. avourdupois.
=—2.344 bushels, U, 8.
=14.94 gallons, U. 8,
=26.6 inches, U. S.
==25.2 inches, U. 8
=4.6 miles, U. 8.

=174.77 Ib. avoirdupois.
==0.356 bushels, U. 8.
=15.409 galls. U. 8.
==11.72 inches, U. 8.
==78.34 inches, U. 8
==7.4 furlongs, U. 8.

100 Tb. or 100 rottoli, MALTA,=174.5 Ib. avoirdupois.

The salma, dry measure,
The foot of Malta
Tbe canna is 8 palmi

=8.221 bushels, U. 8.
==11} inches, U. 8.
==81.9 inches, U. 8.

The cantaro, kintal, SMY RN A,—129.481b.avoirdupois.

The oke or oka
The killow, dry measure,
The pic, long measure,

==2.833 lb. avoirdupois.
==1.456 bushels, U 8.
=27 inches, U. 8.
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A factory maund of BENGAL,

A bazar maund,
The haut ot cubit
The guz

The coss or mile

The maund of BOMBAY,

The candy is 20 maunds

A bag of rice weighs 6 maunds

The candy, dry measure,
The haut or covid

The maund of MADRAS,

The candy is 20 maunds

The baruay, a Malabar weight,

The garee, dry mieasure,
Tbe covid, long measure,

The pecul of CANTON,

The catty is100th part of a pecul,
The cOv_id or cobre, long meas.

The pecul of JAPAN,

The catti is 100th part of a pecul,
The inc or tattamy, long meas.

The bahar of BENCOOLEN,
The bamboo, liquid measure,
The coyang, is 800 bamnboos

‘The babar of ACHEEN,
The maund of rice
The loxa of betel nuts

The loxa of nuts (when good?}

The pecul of BATAYIA,
93 kanpes, liquid measure,
The ell, long measure,

The candy of COLOMBO,

XXX VIIL

==74% lh. avoirdupois.
=B27% |b. avoirdupois.
=18 inches, U. 8.
=1 yard U. 8,
==1.238 miles U, S.

=28 Ib. avoirdupois.
==5601b. avoirdupois
=168 Ib, avoirdupois.
=25 hushels, U. 8.
== 18 inches, U. 8.

=25 Ib. evoirdupots.
=500 lb. avoirdupois
=482.25 lb. avoir’s.

== 140 bushels, U. S.
=18 inches, U. 8.

== 133} 1b. avoirdupois.
=1.333lb. avoirdupois.
=—14.625 lnches U. 8.

=130 lb. avoirdupois.
=1.31b. avoirdupois.
==6.25 l'eet, U. §.

=560 lb. avoirdupois.
=1 gallon, U. S.
=800 gallons, U. 8.

=423.425 lb. avoir's.
==75 lb. avoirdupois
==10000 nuts.
=1681b. avoirdupois.

=135} Ib. avoirdupois
=13?3Jons, U, 8.
=27 nches, U. 8.

=5001b, avoirdupois.
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XXXIX.
MENSURATION.

MENSURATION is the art or practice of measuring,
and has primary reference to the measurement of super-
ficies and solids. i

Mensuration involves a knowledge of Geometry; and,
as that science is not the object of this work, we shall
confine our exercises under this head to those measure-
ents, which are most likely to be useful in the ordinary
concerns of life.

SUPERFICIES OR SURFACE.

It bas already been taught, that surfaces are measured
in squares, and that the area of any square figure, or an
parallelogram is found by multiplying together the lengti
and breadth of the figure. For observations on the square
and parallelogram, see page 162.

Areaor s Ruomsus. A rhom-
bus is a figure with four equal
sides, having two of its angles
greater, and two less than the
angles of a square. The greater
angles are called obtuse angles,
and the smaller, acute angles. /VF— ———

To find the area of a rhombus, first drop a perpendicular
Sfrom one of the obtuse angles to the opposite side, then
multiply the side by the perpendicular.

1. How many square feet are there in a flooring, the
form of which is that of a rhombus, measuring 15 feet on
the side, and 12.5 feet in the perpendicular

ARreaor A Ruomporp. A rhom-
boid is a figure with four sides,
which are not all equal, but
whose opposite sides are equal, /
and whose opposite :mgle'i)2 Bre; |7
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equal, having, like a rhombus, two obtuse, and two acute
angles. To find the area of 2 rhomboid, drop a perpen-
dicular from one of the obtuse angles, to the opposite longer
side, and multiply the longer side by the perpendicular.

2. What is the area of a rhomboid whose longer side
is 18.75 feet, and whose perpendicular is 9.25 feet ?

Area or TrianeLEs. It [
is obvious, that a right-angled |
triangle contains just half as |
much surface as would be con- |
tained in a square or parallelo- |

ram, two ofq whose sides are !

ormed by the base and perpen- =—— .

dicular of the triangle. Therefore, the area of a right-
angled triangle is found, by multiplying together either
the base and half the perpendicular, or, the perpendicular
and half the base.

3. How many square rods of land are there in a lot,
which is laid out in a right-angled triangle, the base mea-
suring 19 rods, and the perpendicular 15 rods ?

4. Howmany acres o{:.land in a lot, whose form is that
of a right-angled triangle, the base measuring 113 rods,
and the perpendicular 75 rods ?

An Equilateral triangle is
a triangle whose sides are all
equal—such is the first of the
two triangles adjoined. An
obtuse-angled triangle is that
which has one obtuse angle
~—such is the second of the
triangles adjoined. Whatever
may be the form of a triangle,
if it have not a right angle, it
must be cut into two right-
angled triangles before it can
be measured: and this is done
by dropping a perpendicular

m the opposite angle to the
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base. The area is then found by multiplying together the
base and half the perpendicular, or, the perpendicular
and half the base.

5. How many square inches in a triangle, whose base
is 17} inches, and whose perpendicular height is 113
inches ?

6. How many square feet in a board 18 feet long, 16
inches wide at one end, and tapering to a point at the
other end?

_ 7. How many square feet in 2 plank 14 feet long, 17
m(ijhgs wide at one end, and 10 inches wide at the other
end ;

In this example, add the width of the two ends together,
and take half the sum for one of the factors.

ARes oF CircLeEs. To find the area of a circle,
multiply the circumference by half the diameter, and
divide the product by 2. 'When either the circumfer-
ence, or the diameter is the only dinension known, the
other dimension may he found, as stated in page 173.

8. What is the area of the head of a cask, the diameter
of which iz 18 inches ?

9. Suppose a cylinder to measure 3 feet in circum-
ference; what is the area of one end?

AREa oF GropEs. To find the convex area of a
globe or sphere, multiply the circumference and diameter
together,  When the diameter is not known, it may be
found from the circuimnference, as stated in page 173.

10. How many square inches are there on the surface
of a globe, whose circumference is 14 inches?

11. Suppose the earth to be 25020 miles in circum-
ference, what must be the area of its whole surface ?

SOLIDS AND CAPACITIES.

It has already been taught, that solids and capacities are
measured in cubes. It has also been: shown, that the
contents of any thing having six sides— its opposite sides
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being equal, and all its angles being rjiﬁht angles— are
found by multiplying together the length, and breadth,
and depth of the thing.

" Soripity oF WEbpGEs, To find the solid contents
of a wedge, first, find the area of the head or end of the
wedge, and then multiply this area by half the length.

12. How many solid inches aré tnere in a wedge, 12
inches long, 3 mches wide, and 1} inch thick at the head?

13. What are the solid contents {in feet and inches)
of a plank, 15 feet long, 17 inches wide, 2} inches thick
at one end, end the thickness tapering to nothing at the
other end ?

[4. What are the solid contents of a stick of hewn
timber, messuring in length 13 feet, in breadth 24t. 4in.,
in depth 2 feet at one end, and 1ft. 61n. at the otherend ?

In this example, add the depth of the two ends together,
and take onc half of the sum for the depth to be used
in the multiplieation.

SorrpiTY oF PRisMs. A prisinis a
body with two equal ends, which are
either square, triangular, or polygonal,
end three or more sides, which meet in
paralle] lines, runaing from the several
angles of one end to those of the other.
The adjoined is a representation of a
triangular prism.

The solid contents of prisms of all
kinds, whether square, triangular, or
polygonal, are found by one general rule,
viz. Find the area of the end or base, and multiply this
area by the length or height.

15. How many cubic inches are there in a triangular
prism, which is 16 inches in length, the ends measuring
1.2 inches on a side, and 1.01 inches perpendicular ?

16. How many cubic (eet are there in a stick of tim-
ber 18 feet long, hewn 3 square, the ends forming equi-
lda.ter]a.l t:-iangles of 10 inches side, and 8.7 inches perpen-

Icujay -




XXXIX. MENBURATION. 261

SoripiTy oF CyLinDERs. A cylin-
der is a round body, the two opposite
sides, or ends of which, are circular
planes, equal, and parallel. For instance,
a stick of round timber of uniform cir-
cumference, having its ends sawed at
right angles with its length, is a cylinder:
also, a common giindstone is a cylinder.
To find the solid contents of a cylinder,
Jirst, find the area of one end, and then
multiply this area by the length.

17. What are the solid contents of a cylinder whose
length is 5 feet, and circumference 6.4 feet? (To find
the diameter, see page 173.)

18. What are the contents of a cylinder whose length
is 2 feet, and diameter 10 inches ?

SorLipiTy oF Pyramips. Solids, which decreasa
gradually from the base, till they come to a point, are
called pyramids. They are of different kinds, according
to the figure of their bases. If the pyramid has a quare
base, it is called a square pyramid; if a triangular base, a
triangular pyramid; if the base be a circle, a circular
pyramid, or a Conk. The point in which the pyramid
ends is called the vertez. A line through the centre of
the pyramid, from the vertex to the base, is the height.

he Frustrum of a pyramid is what remains, after an
portion of the top has Eeen cut off, parallel to the base.
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To find the cubical contents of a pyramid, first find
the area of the base, then multiply this area by one-third
af the height.

19. How many cubic inches are there in a square
Eyrar;'lid, 3 feet in height, and 9 inches square at the

ase ?

20. How many cubic inches are there 1n a triangular
pyramid, measuring 4 feet in height, 12 inches on each
side of the base, and 10.4 inches from either angle of the
base perpendicular to the opposite side ?

21. l-iow many cubical inches in a cone, the height
of which is 19 inches, and the diameter of the base 12
inches ?

SoripiTy oF Frustrums. To find the cubical con-
tents of the frustrum of a square pyramid, multiply the
tide of the base by the side of the top, and to the product
add one-third of the square of the cifference of the sides,
and the sum will be the mean area behween the two ends,
Multiply the mean area by the height, and the product
will be the cubical contents

To find the cubical ceontents of the frustrum of a Cone,
multiply together the diameters of base and top, and lo
the product add one-third of the square of the difference
of the digmeters; then multiply this sum by 7854, and
the product will be the mean area between the fwo ends.
Multiply the mean area by the height, and the product
will be the cubical contents.

22. How many cubical inches in the frustrum of &
square pyramid, 20 inches in height, 12 inches square at
the base, and 5 inches square at the top ?

23. How many cubic feet in a stick of hewn timber,
18 feet long, 16inches square at one end, and 12} inches
square at the ather eud ?

24. How many cubic inches are there in the frustrum
of a cone, measuring 3 feet in height, 16 inches in diam-
eter at the base, and 6 inches in diameter at the top ?

25. How many gallons of water can be contained in a
round cistern, 6 feet in height, 4 feet in diameter at the
bottom, and 3} feet in diameter at the top? (Allow 231
cubic inches to the gallon.)
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SovipiTY oF GLopEs. To find the cubical contenis
of a globe or sphere, first, find the convez area, as before
direcled, then multiply the area by one-sisth of the diam-
eter; the product will be the cubical contents.

26. What are the cubical contents of a globe measuring
25 inches in circumference ?

27. How many cuobic miles does the earth contain,
allowing its circumference to be 25020 miles ?

SoLtpity oF IrreeuLar Bepres. The cubical
contents of a body, which cannot be reduced to regular
geometrical form may be found as follows. Immerse it
in o vessel partly full of water; then the contents of that
part of the vessel filled by the rising of the water will be
the contents of the body immersed. :

28. How many cubic inches are there in a lobster,
which, betng immersed in 2 bucket 10 inches in diameter
at top and bottom, raises the water 3 inches ?

GAUGING OF CASKS.

Although the difficulty of getting the true dimensions
of the interior of casks, and the variety of their curve,
must prevent perfect accuracy in their mensuration, yet,
by careful observation in taking the dimensions, a result
may be had, which will be sufficiently correct for all com-
mon pUrPOSES-

RULE. Take the interior length of the cask, the diame-
ter at the bung, and the diameter at the head, all in
inches.  Subtract the head diometer from the bung
diameter, and nole the difference.

If the staves of the cask be Mucw curved belween the
bung and head, multiply the difference noted by .7; if
but LITTLE curved, by .6; or, if they be of o MEDIUNM
curve, by .65; and add the product to the head diameler;
the sum iz the mean diameter, and thus the cask i3 re-
dured to a cylinder.

Square the mean diameter, and multiply the square by
the length of the cask; then divide this product by 294,
and the quotient will be the number of wine gallons, which
the cask may canlain,



264 ~ ARITHMETIC. XXXIX

It may be ohserved, that wben a cask is reduced to a
cylinder, its contents may be found in cubical inches,
and thence its contents in bushels, or any other of the
measures of capacity.

The length of the cask is most conveniently taken by
callipers; allowing for the thickness of both heads, from
1 to 2 inches, according to the size of the cask. When
no callipers can be had, the length of the stave must be
taken in @ right line, and a proper deduction made for
the chimes, with that for the heads. The head diameter
is to be taken within the chimes, and from .3 to .6 of an
inch must be deducted, on account of the greater thick-
ness of the stave inside the head.

29. How many galions will 2 cask contain, the interior
of which measures 34.5 inches in length, 19 inches in
diameter at the bung, and 16 inches in diameter at the
head; the staves being much curved ?

30. How many gallons will a cask contain, the dimen-
sions of which are 43 inches in length, 31.4 inches bung
diameter, and 26 inches head diameter; the staves being
but little curved ?

31. Find the capacity of a cask measuring 52 inches
in length, 33.5 incﬂes bung diameter, 25.3 inches head
diamneter, and of medium curve between the bung and
head.

TONNAGE OF VESSELS.

There are two methods of measuring u vessel practised
—one by the ship-carpenter, whe builds the vessel at a
certain price per ton, and another hy the officers of gov-
ernment, who collect the revenue.

CARPENTERS' RULE. For single-decked vessels, mul-
tiply together the length of the keel, the breadih at the
main beam, and the depth of the hold—all in feet—and
divide the product by 95; the quotient isthe tonnage. For
double-decked vessels, take half the breadth al the beam
Jor the depth of the hold, and work as before.

When a single-decked vessel has its deck bolted at any
height above the wale, the carpenter is usually peid for
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one-half of this extra height;-thatis, one-half of the height
ahove the wale is added to the depth below the wale, and
this sum is used in the calculation, as the depth of the
hold.

GOVERNMENT RULE. *‘If the vessel be double-decked,
take the length thereof from the fore part of lhe main
atern, to the after part of the stern-post, above the upper
deck; the breadth thereof at the broadest part above the
.main wales, half of which breadth shall be accounted the
depth of such vessel, and then deduct from the lemgth,
thre?ﬁﬁhs of the breadth, multiply the remainder by the
breadth and the product by the depth, and divide this
last product by 95, the quotient whereof shall be deemed
the frue contents or tonnage of such ship o. vessel; and if
such ship or vessel be single-decked, take the length and
breadth, as above directed, deduct from said lengih three-
fifths of the breadth, and take the depth from the under
side of the deck plank to the cetling in the hold, then
multiply and divide as aforesaid, and the quotient shall
be deemed the tonnage.”’

32. What is the carpenter’s tonnage of a single-decked
vessel, the keel of which measures 60 feet, the breadth
20 feet, and the depth 8 feet ? _

33. What is the carpenter’s tonnage of a double-decked
vessel of 72 feet keel, and 22.5 feet breadth ?

34. A merchant agreed with a carpenter to build a
single-decked vessel of 53 feet keel, 20 feet breadth at
the heamn, and 8 feet hold, but afterwards chose to make
the hold 10 feet deep, by raising the deck 2 feet above
the wale. What tonnage must be paid for?

35. What is the government tonnage of e double-decked
vessel, 110.5 feet keel, and 30.6 feet breadth at the
Lieamn ?

36. What is the government tonnage of u single-decked
vessel, which measures 76.4 feet in length, 28.6 feet in
breadth, and 12.3 feet in depth ?

37. What is the government tonnage of a single-decked
vessel, whose length is 66 feet, breadth 20 feet, and depth
9 feet ?

23
1
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XL.
MECHANICAL POWERS.

The MECHARICAL POWERS are certain simple instru-
ments employed in raising greater weights, or overcoming
greater resistance than could be effected by the direct
application of natural strength. They are usually ac-
counted six in number; viz. the Lever, éhe Wheel and
JAzle, the Pulley, the Inclined Plane, the Wedge, and
the Screw.

The advantage gained by the use of the mechanical
powers, does not consist in any increase of the quantum
of force exerted by the moving agent, but, in the concen-
tration of force; that is, in bringing the whole foree of a
power acting through a greater space, into an action
within a less space. The principle is illustrated by the
consideration, that the quantum of force necessary to raise
1 pound 10 feet, will raise 10 pounds 1 foot. ‘

Weight and Power, when opposed to each other, sig-
nify the body to be moved and the body that moses it.

THE LEVER.

A lever is any inflexible
bar, which serves to raise
weights, while it is support- &
ed at a point, which 15 the
centre of its motion, by a
Julerum or prop. There are several kinds of lever used
in mechanics; the more common kind, however, is that
which i1s shown above.

As the distance belween the weight and fulcrum is o
the distance between the power and fulerum, so is the
power fo the weight.

It must be observed, that, in the above proportion, and
in all the succeeding propostions of weight and power,
the power intended is only sufficient to balance the weight.
If the weight is to be raised, sufficient power must be
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added to overcome [riction; then any further addition of
power will ﬂroduce motion; and the comparative velocity
of the weight and power, will depend on the comparative
length of the twe arms of the lever. It is a universal
principle in mechanics, that the ratio of the power to the
veight is equal to the ratio of the veloeity of the weight
to the veloctty of the power

1. If a man weighing 160 pounds rest on the end of a
lever 10 feet long, what weight wili he balance on the
other end, the fulcrum being 1 foot from the weight ?

In this example, the distance between the weight and
fulerum being 1 foot, that between the power and fulcrum
is 10—1=9ft. Then 1fi. : 9ft.==1601b. : A

2. Suppose a weight of 1440 pounds is to be raised
with a lever 10 feet long, the fulcrum being fized 1 foot
from the weight; what power must be applied to the other
end of the lever, to effect a balence ?

(9ft. : 1ft.=14401b. : A)

3. If a weight of 1440 pounds be placed 1 foot from
the fulcrum; at what distance from the fulcrum inust a
power of 160 pounds be placed, to halance the weight ?

(1601b. : 14401b.—1ft. : A)

4. At what distance from a weight of 1440 pounds must
tbe fulcrum be placed, so that a power of 160 pounds,
applied 9 feet from the fulcrum, will effect a balauce?

(14401b. : 1601b.=0fi. : A)

5. If one arm of a lever be 44 feet, and the other 5

feet, what power must be applicd to the longer arm, to
balance a weight of 500 pounds on the shorter arm ?
- 6. Buppose a lever & feet long, with one end applied
to a rock, which weighs 1000 pounds, and resting on 2
fulcrum 1} foot from the rock; what power must be ap-
plied to the other end, to balance the rock ?

7. Suppose a bar 12 feet long to have 60 pounds at-
tached to one end, and 30 pounds to the other, at what
distance from each end must a fulcrum be piaced, to
produee a balance ? :

8. If A and B carry e weight of 250 pounds, suspended
upon a pole between them, 5 feet from A, and 3 feet
from B, bow many pounds does each carry ?
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THE WHEEL AND AXLE.

The wheel and axle are
here represented, with the
weight attached to the cir-
cumierence of the axle, and
the power applied to the cir-
cumference of the wheel. The
principle of the lever is ob-
vious in the wheel and axle—
'.hﬂ axis or common centre
being the fulerum, the circum-
ference of the wheel being the | [l
power end of the lever, and | M i
the circumference of the axle, LI
the end applied to the weight. Hence, the radius of the
axle is to Sla radius of the wheel, as the power is to the
weight: or, by a statement more frequently convenient—

-5: the diameter of the azle is to the diameter of the
wheel, s0 is the power to the weight.

9. A mechanic would make a windlass in such manner,
that 1 pound applied to the wheel, shall be equal to 10
pounds suspended from the axle. Now, supposing the
axle to be six inches in diameter, what must be the Eiam-
eter of the wheel ?

10. Suppose the diameter of a wheel to be 8 feet, what
must be &e diameter of the axle, that 1 pound on the
wheel shall balance 15 pounds on the axle ?

11. Suppose the diameter of an axle to be 4 inches,
and that of the wheel 3 feet; what power at the wheel
will balance 28 pounds at the axle ?

12. If the diameter of a wheel be 7 feet, and that of
the axle 8 inches, what weight at the axle will balance
40 pounds at the wheel ?

13. There are two wheels; one of which is 6 feet in
diameter, with an axle of 9 inches diameter; and the other
is 4 feet in diameter, with an axle of 7 inches diameter.
Suppose the power cord of the smaller wheel to be coiled .
upon the axle of the larger; what weight on the axle of
the smaller wheel would be balanced 100 at the power
cord of the larger wheel ?
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THE PULLEY.

A pulley is @ small_wheel, 1 LR 1 TG
which turns on an axis pass-

ing through its centre and
fixed in a block, receiving
..iys motion from a cord, that
passes round its circumfer-
ence. The pulley is either
single or conmbined: it is also,
either fixed, or movable. If
a power sustain a weight by
means ol a single, fixed pul-
ley—a cord passing over it,
with the weight attached to
one end and the power to the
other—the power and weight
are equal: and if the pulley
" be put in motion, the velocity
of the power, and the veloci-
ty of the weight will also be equal. But, if the fixed
puiley be combined with cne movable pulley—aes repre-
sented in the first set of pulleys above—the weight is
equal to twice the power which sustains it; and if the
publey be put in motion, the velocity of the power will be
equal to twice the velocity of the weght. Thus, every
cord going.over a movable pulley, adds 2 to the powers,
and hence, in a system of pulleys, we have the following
proportion.

HAs L s to twice the nwmber of movable pulleys, so is
the power fo the weight.

14. Ju the second set of pulleys represented above,
three of the pulleys are fixed, and three are moveable. If
2 power of 45 pounds were applied to the cord, what
weight would it balance?

15. What power must be applied 1o a cord that runs
over 2 movable pulleys, in order to balance a weight of
800 pounds ?

16. What power must be applied to a cord thft runs
orer 6 movable pulleys, to baance a weight of 2000
pounds ? 29*
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17. If a cord, which runs over 3 movable pulleys, be
attached to an axle 4 inches in diameter, the wheel of the
axle being 38 inches in diamater, and a power of 20
pounds be exerted at the circumference of the wheel,
what weight would be raised under the pulleys ?

THE INCLINED PLANE.

An inclined plane is a plane
making an angle with the hori-
zon. For instance, a plank
presents an inclined plane,
when one end is resting upon
the level ground, and the other
end is raised to any height less -
than that which would render it vertical.. A convenient
use of the inclined plane is exemplified in rolling casks
from a cellar, upon sloping pieces of timber, or ’Flanks.

On an inclined plane, as the perpendicular height of
the plane is to the length of the plane, so is the power to
the weight.

18. A certain inclined plane is 16 feet in length, and 7
feet in perpendicular height. What weight might be
drawn up this plane, by a power, which, if exerted on a
cord over a single, fixed pulley, would raise 25 pounds ?

19. What power would be necessary to sustain a roll-
ing weight of 1000 pounds, upon an inclined plane of 75
feet length, and 38 feet perpendicular height ?

20. What must be the length of an inclied plane, whose
perpendicular height is 15 feet, that the exertion of the
power of 42 pounds shall draw up 200 pounds ?

21. On a rail-road, there is an inclined plane of 80
rods in length, rising to a perpendicular height of 50 feet.
What power must be exerted on the summit, to draw up
a train of cars weighing 62000 pounds ?

22. Suppose a set of pulleys, 3 of which are movable,
to he applied to a weight upon an inclined plane of 50
feet length, and 14 feet perpendicular height; what weight
upon thi plane, would be sustained by 40 pounds at the
power cord of the pulleys ?
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THE WEDGE.

* The wedge may be viewed
as amoving inclined plane; the
head of the wedge, where the
power is applied, answering
to the perpendicular height
of the plane. In the wedge,
however, the inclined plane is
double, and the force produced
by its advance is divided into - -

two equal parts, acting at right angles wllh each suie

As the breadth of the head of a wedge is to the length
of its side, so is the power acling against the head to the
Jorce produced at the side.

Observe, that the force mentioned in the ahove pro-

ortion, respects one side of the wedge, only. If the
orces against both sides be required, then, on{y half the
breadth of the head must be taken into the proportion.

In the comumon mode of applying the wedge, the fric-
tion against the sides is very great— at least equal to the
force to be overcome. Therefore, not less than one-half
of the power is lost; and for this loss there is no allow-
ance made in the above proportion. The wedge, how-
ever, has a great advantage over all the other mechanical
powers, arising from the force of percussion or blow with
which the head is struck, by a mallet. 'The power thus
obtained is incomparably greater than that of any dead
weight or pressure, such as is commonly employed on
other instruments.

23. Suppose a power of 50 pounds to be applied to a
wedge, the head of which is 2 inches broad, and the side
12 inches long, what weight of force would be effected
on either side; if there were no friction to resist ?

24.- If a force of 1000 pounds is to be effected on the
side of a wedge, that is 14 inches long, and 3 inches
broad at the head, what power must be applied to the
fhead; allowing notlung for friction? Again, allowing the
friclion, which is to be overcome, to be equal to the
force effected, what power will be necessary ?
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THE SCREW.

The screw is a spiral thread
or groove, cut round a cylin-
der, and every where mak-
ing the same angle with the
length of the cylinder. In
oneround of the spiral,itrises
along the cylinder, the dis-
tance between two threads.
Therefore, if the surface of
the cylinder, with the spiral
thread on it, were unfolded
and stretched into a plane, 7y T
the spiral would form a I =
straight inclined plane, whose length would be to its
height, as the circumference of the cylinder is to the dis-
tance between two threads of the screw. The inclined
plane being thus recognised in the screw, the following
proportion is obvious.

JAs the distance between two threads of a screw is lo
the circumference of the circle described by one revolu-
tion of the power, so is the power lo the weight.

The Ienﬁlh of the lever to which the power is applied,
being one-half of the diameter of the circle round which
the power revolves, the circumference may be found from
the Fever, as taught in page 173.

In the common use of the screw, about one-third of
the power is expended in overcoming friction; and for
this loss, no allowance is made in the above stated pro-
portion.

25. If the threads of a screw be 1 inch apart, and a
power of 50 pounds be exerted at the end of a lever 70
inches long, what weight of force will be produced at the
end of the screw; allowing nothing for friction.

26. If the threads of a screw be .2 of an inch apart,
and a power of 40 pounds be exerted at the end of a
lever 30 inches long, what will be the force at the end
of the screw; allowing } of the power to be lost in over-
coming friction ?
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27. Suppose a power of 48 pounds is 1o be employed
to effect the weight of 5000 pounds, by means of a screw,
whose (hreads are 1.3 inches apart; what must be the
length of the lever; allowing  of the power to he lost in
overcoming [riction ?

28. Suppose the end of a screw, whose threads are
.Bof anincE apart, and whose leveris 7it. long, to be set
upon a wedge, thatis 15in. long at the side, and 2 inches
broad at the head; what weight of force would be effected
on either side of the wedge, by applying 100 pounds’

wer to the lever; allowing § of the force on the screw,
and } of that on the wedge to be lost in friction ?

Xt
MISCELLANEQUS QUESTIONS.

1. What vulgar fraction is that, which being multiplied
by 15, will produce § ?

2. What decimal fraction is that, which being multi-
plied by 15, will produce .75 ? :

3. What quantity is that, which being divided by i,
gives tbe quotient 21?7

4. What vulgar fraction is that, [rom which if you take
4, the remuinder will be §?

5. What vulgar fraction is that, to which if you add £,
the sum will he §?

6. Whbat quantity is that, which being multiptied by %,
produces the fraction } ? : ’

7. What quantity is that, from which if you take % of
itself, the remainder will be 12 ?

8. What quantity is that, to which il you add % of 1
of itself, the sum will he 612

9. A farmer carried to market a load of produce, con-
sisting of 7801b. of pork, 2501b. of cheese, and 154 1h.
of butter; he sold tEe pork at G cents, the cheese at 8
cents, and the butter at 15 cents per lb.; and agreed to
take in pay, 60lb. of sugar ai 10 cents per lb., 15gallons
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of 1nolasses at 40 cents r gallon, § barre] of mackerel at
$3.50, 4 bushels of salt at 90 cents a bushel, and the
balance in cash. How much money did he receive ?

10. A and B commenced business with equal sums of
money; A gained a sum equal to } of his stock, but B lost
$ 200, and then had on]thalfas much as A, 'What was
the original stock of each ?

1. A man was hired for a term of 50 days on condi-
tions, that for every day be worked he should receive
76 cents, and for every day he was idle he should pay 25
cents for his hoard; at the expiration of the time, he was
entitled to $ 27.50. How many days was he idle ?

12. A and B have the same income; A saves } of his;
but B, by spending §30. a year more than A, st the end
of 8 years finds himsell $40 in debt. What is their
income, and what does each spend a year ?

13. A grocer has two sorts of tea; one at 756 cents a
pound, and the other at $1.10 a pound. In what pro-
portion must he mix them, in order to afford the mixture
at $1 a pound?

I14. A end B can doe piece of work in 5 days; A alone
can do it in 7 days. In what time can B do it ?

15. After A has travelled 51 miles, B sets out to over-
take him, and trevels 19 miles to A’s 16. How many
milez will each have travelled, before B overtakes A ?

16. A trader hought a cask of wine, but, in conveying
it home, } of it leaked out. He sold the remainder, at
$2.50 a pallon, and thus received what he paid for the
whole. %‘Iow much per gallon did he give for it ?

17. A person having spent in one year all his ircome
and } as much more, found that hy saving 4% of his in~
come afterward, he could, in 4 years make good the de-
ficiency, and have § 20 left. What was his income ?

18. A young hare starts 40 yards before a grey-hound,
and is not perceived by him till she has been up 40 sec~
onds; she scuds away at the rate of 10 miles an hour,
and the hound, in view, makes after her at the rate of 18
miles an hour. How long will the course continue, and
what will be the length of it, from the place where the
hound set out ? .
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19. A man driving his peese to market, was met by
another, who sard— ¢ Good morning, with your hundred
geese.’ He replied— ‘I have not a hundred; but if I
had hall as many more than [ have; and twe geese and a
half, I should have a hundred.” How many had he ?

20. If 8 men can build a wall 15 rods long in 10 days,
livw many men will it take to build a wall 45 rods long in
5 days?

21. A genileman had £7 17s. 6d. to pay ameng his
lahorers; to every boy he paid 6 pence, to every woman
8 pence, and to every man 16 pence; there was one boy
to three women, and one woman to two men. What
was the number of each ?

22. A farmer bought a yoke of oxen, a cow, and a
sheep for $82.50; ke gave for the cow B times as much
as for the sheep, and for the oxen 3 times as much as for
the cow. How much did he give for cach?

23. The head of a fish was 9 inches long, its tail was
as long as its head and half its body, and its body was as
long as its head and tail both. What was the whole
length of the fish

24. The remainder of a division is 325, the quotient
467, and the divisor is 43 more than the sum of both;
what is the dividend ?

25. A trader bought & hogshead contaiming 120 gallons
of molasses for 42 dollars. At what price per gallon must
he sell it, to gain 15 per cent.?

26. Sold goods to the amount of $ 3120, to be paid
one half in 8 months, and the other half in 6 months.
How much inust be discouuted for present payment, when
money is worth 6 per cent. 8 year ?

27. A merchant imported 10 tons of iron at 95 dollars
per ton; the freight and duties amounted to 145 dollars,
aud other charges to 25 dollars. At what price per Ib
must he sell, to gain 20 per cent.?

28. The hour and minute hands of a watch are together
at 12 o’clock; when are they next together? X

29. Suppose two steamboats to start at the same time
from places 300 miles epart on the same river; the one
proceeding up stream is retarded by the current 2 miles
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per hour; the other moving down strean is accelerated
the same. If each is propelled by a steam engine, that
would move it 8 miles an hour in still water, how [ar from
each starting place will the boats meet ?

30. Thomas sold 150 pineapples at 33§ cents apiece,
and took no more money than Harry did for watermelons
at 25 cents apiece. How much inoney did each take,
and how many melons had Harry ?

31. Seven-eighths of n certain number exceeds four-
fifths of the seme number by 6. ¥hat is the number ?

32. If 18 grains of silver will make a thimble, and 12
dwt. a teaspoon, how many thimbles and teaspoons, of
each an équal number, can be made from 150z. 6dwt.?

33. What are the superficial contents nf 2 Piece of
wainscot 8 ft. 6 }in. long, and 2ft. 93 in. broad !

34. A puardian pad his ward $3500 for %2500
which he bad in kis hands 8 years. What rate of interest
did be allow?

35. A set out from Boston for Hariford precisely at
the time, when B at Hartford set out {or Boston, distant
100 mites: after 7 hours they met on the road, ‘and it
then appeared, that A bad ridden 1} mile an hour more
than B. At what rate an hour did each travel ?

36. A faiher divided his fortune ainong his sons, giving
Agdasofienas B 3,and C 5 as often as B 6. What
was the fortune, supposing A’s share to be $5000.7

37. A prize of 45 dollars is (0 be divided among a
captain, 4 men, and a boy; the captain is to have a share
and a half; the men each a share; and the boy % of a share.
What ought each person to have ?

38. A person left 40 shillings to four poor widows;
viz, 1o A he left 3, t0 B },10 C }, and to D £, desiring
the whole might be distributed accordingly. What is the
proper share of each ?

39. A person looking on his watch, was asked what
was the time of day; lie answered—It is between 4 and
5, and the hour and minute hands are exactly together.
What was the time ?

40. Divide 1200 acres of land among A, B, and C,
so that B may have 100 acres more than A, and C 64
acres more than B.
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41. What length of a board, which is 8§ inches wide,
will contain as much as a square foot ?

42. What number is that, from which i’ you take $ of
#, and to the remainder add 5 of %, the sum is 10?

43. A cen do a piece of work alone in 10 days, end
B in 13 days. If both set about it together, in what time
will it be fnished ? .

44. A, B, and C were to share $100000. in the propor-
tion of 4, §, and 4, respectively; hut C’s part being lost
by his death, it is required to divide the whole sum prop-
erly between the other two.

45. Inan orchard of fruit trees, § of them bear apples,
1 pears, } plums, and 50 of them cherries. How many
trees are there in the orchard ? N

46. A cistern, containing 60 gallons of water, Las 3
mnequal faucets for discharging it; the greatest faucet will
empty it in one hour, the second in two hours, and the
third in three hours. In what time will it be emptied,
if they &ll run together ?

47. What sum of money will amount to 336 doliars
42 cents in a year and 4 months, at § per cent. per an-
num, simple interest ¢

48. A man, when he married, was 3 times as old as
his wife; 15 years afterward he was but twice as old as
his wife. At what age was each married ?

49. Divide 1000 dollars among A, B, and C, so as to
give A 120 dollars mare, and B 85 dollars less, than C,

50. What fraction is that, to whichi if } of § be added,
the sum will be 1?

51. A cerlain cubical stone contains 389017 solid feet.
What are the superficial contents of one side ?

52. A father dying left his son a fortune, } of which
he spent in 8 months; # of the remainder lasted him 2
months longer; after which he had only 1200 dollars left.
How much did his father leave to hjm ?

53. Three travellers met at an inn, and two of them
brought their provisions along with them; but the third
not having provided any, proposed to the other two, that
they should all zat together, and he would pay them for his
proportion. This being agreed to, A produced 5 loaves,
' - 24
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and B 3 loaves, which the travellers ate together, and C
paid 8 equal pieces of money as the value of his share,
with which the other two were satisfied, but quarreled
ahout the division of them. Upon this, the affair was
referred to an umpire, who decided the dispute justly
‘What was his decision ?

54. What number iz that, which being added to 4 of
765, the sum will be equal to the square root of 26017

55. Two persons talking of their ages, one says, § of
my age is equal to § of yours, and the difference of our
gges is 10 years. What wére their ages ?

56. A man bought some lemons at 2 cents each, and
1 as many at 3 cents each, and then sold them all at the
rate of 5 ceuts for 2, and thus gained 25 cents. How
many lemons did he bny?

57. There are two cisterns, which are constantly re-
ceiving an equal quantity of water; but the first constantly
loses 1 of what it receives. After running 7 days, 10 bar-
> rels 'were taken from the seeond, and then the quantity of
water in the two was equal. How moch water did each
receive per day ?

58. A person being asked the hour of the day, said,
the time past noon is equal to 4 of the time to midnight.
Whar o’clock was it ?

39. What number, added to 7y of 3813, will make the
gum 2007, :

60. A general forming his army into a square, finds he
has 234 soldiers over and above a square; but increasiog
each side with one soldier, he wants 25 to fill up & square.
Ilow many soldiers had he ?

GI. A reservoir for water has two pipes to supply it;
by the first alone it may be filled in 40 minutes, by the
sccond alone in 30minutes; and it hasa discharging pipe,
by shich it may, when full, be emptied In 25 minutes.
Now, if these throe pipes were al} left open, the influx
and efflux of the water being always at the aforesaid rates,
in what time would the cistern be filled ?

62. 'Three persons do a piece of work; the first and
secand togethar do § of it, and the second and {ilird
together do y; of it. What part of it is done by the
second ?

=
L
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63. A mau driving some oxen, some cows, and some
sheep, being asked how many he had of each sort, an-
swered, that he had {wice as many sheep as cows, and
three times as many cows as oxen; and that the whole
number was B0, What was the number of each sort?

64. A mao has a note of $647- due in 2 years and 7
" months without inferest; but being in want of money, he
will sell the note; what ought he to receive, when interest
is & per cent. a year?

05. A pentleman bequeathed an estate of $12500. to
his wife and son. ‘The son’s share was F of the wile's
share. What was the share of each?

66. A man and his wie found that when they were
together, a bushel of corn would last them 15 days; but
when the man was absent, it would last the woman alone
27 days. How long would it last the man alone ?

67. A farmer sold some calves and some sheep for
$108.; the calves at $5. and the sheep at $8. apiece.
There were twice as many calves es sheep. What was
the nnmber of each sort? -

6S. Aowes B $158.33 due in 11 months and 17 days,
without interest, which he proposes to pay at present.
What ought he to pay, money being 5 per cent.?

69. At what time, between twelve and one o’clock, do
the hour and minute hands of a clock or watch point in
directions exactly opposite ? -

70. If 3 men can do a piece of work in 56 days, and
4 women can do the same in the same time, in what time
will one man and one woman together perform it?

71. A son having asked his father’s age, the father
thus replied; ‘your age is 12 years, to which if five-
eighths of both our ages be added, the sum will express
my age.’ Yhat was the father’s age ¢

72. Three gentlemen agree to contribute $730 to-
wards the building of a church at the distance of 2 miles
from the first, 2 miles from the second, and 3" miles
from the third; and they agree, that their shares Si'la“ be
reciprocally proportional to their distances from the
church. How much must each contribute ?

73. Il Acanreap a field in 13 days, and B in i6 days,
in what time can both together reap it ?
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74. A and B set out together from the same place, and
travelled in the same direction. A travelied uniformly
18 miles a day, but efter 9 days turned and went back as
far as B had travelled duriug those 9 days; he then turned
again, and, pursuing his journey, overtook B in 22} days
from the time they first set out. At what rate per day
did B uniformly travel ?

"?75. Two men, A and B, are on a straight road, on
the opposite sides of a gate; A is distant from it 308
yards, and B 277 yards, wavelling each towards the gate
How long must they walk, to make their distances from
the gate equal; allowing A to walk 2} yards, and D 2
yards, per second ?

76. I want just an acre of land cut off from the end of
nlpiece, which is 13} rods wide; how rmuch of the length
ol the piece will it take ? -

77. A farmer had oats at 38 cents a bushel, which he
mixed with corn at 75 cents a bushel, so that the mixture
might be 50 cents e bushel. What were the proportions
of the mixture ?

78. A grocer mixed 123lb. of sugar worth 8 cents
per ib. Wiﬁ'l 871b. worth 11 cents per lb. and 161b. worth
13 cents per ib. What was the mixture worth per Ib.?

79. A man travelling from Boston to Philadelphis, a
distance of 335 miles, at the expiration of 7 days found
that the distance which he had to travel was equal to $§
of the distance, which he had already twravelled. How
many miles per day did he travel ?

B0. A gentlemnn bequeathed an estate of $50000. to
his wife, son, and daughter; to his wife he gave $1500.
incre than to the son, and to his son $ 3500. more than
to his daughter. How much was the'share of each ?

81. The stock of & cotton manufactory is divided into
32 shares, and owned equelly by 8 persons, A, B, C,
&c. A sells 3 of his shares to a ninth person, who thus
becomes a member of the compauy, and B sells 2 of his
shares to the company, who pay for them from the common
stock. After this, what proportion of the whole stock
does A own?

82. How many feet in a stock of 18 hoards, 12 fest
3 inches long, and 1 foot 8 inches wide?
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83. A merchant laid out $50 for linen and cotton
cloth, buying 3 yards of linen for a dollar, aud 5 yards
of cotton for a dollar. He afterwards sold } of his linen
and } of his cotton for$12, which was 60 cents nore
than it cost him. How much of each did he buy ?

84. If 157 dollars 50 cenfs in 16 months gain §2 dol-
lars GO cents, in what thoe will 203 dollars 75 cents gain
11 doliars 75 cents, at the same Tate of interest ?

85. A merchant having goat-skins, and wishing to get
some of them dressed, delivered fur that purpose 560 to
a currier, to be dressed at 124 cents each, who sgreed to
take his pay in dressed skins at 50 cents each. How
ruany dressed skios should the currier retuon ?

86. If egrs be bought at the rate of 5 for 4 cents,
how must they be sold per dozen, to gain 25 per cent.?

97. What is the circumference of a wheel, the diameter
of which is 5 feet ?

§8. A lion of bronze, placed upon the basin ef a foun-
tain, can spout water into the basin through his throat,
his eyes, and his right foot. If he spouts through his
throat only, be will fill the basin in 6 hours; i throngh
his right eye only, he will ill it in 2 days; if through his
teft eye only, in 3 days; il through lis foot only, he will
fifl it in 4 hours. In what time will tbe basin be flled,
if the water flow through all the apertures at once ?

89. A mau having 100 dollars spent part of it, and
afterward received five times as much as he had spent,
and then his inoney was double what it was at first. How
much did he spend?

90. A hare starts 50 leaps before a grey-hound, and
takes 4 leaps to1he hound’s 3; but 2 of the hound’s leaps
are equal tn 3 ul the hare’s. How many leaps must the
hound make, to overtake the hare ? .

91. A grocer would mix the following kinds of sugar,
viz. at 10 cents, 13 cents, and 16 cents per lb. What
quantity of each must he take, to make a mixlure worth
12 cents per Ib.? -

02. A procer has 43 galions of wine worth $1.75 8
gallon, which he wishes to mix with another kind worth
$1.40 a gallon, in such proportion that the mixture may

24t
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“be worth $1.60 a gallon. How many gallons aL $1.40

must he use? .
93. Three merchants, A, B, and C, freight a ship with

- wine. A puts on board 500 tons, B 340 tons, and C

04 tons; and in a storm they are obliged to cast 150 tons
overboard. What logs does each sustain ?

94. A and B hired a pasture for 37 dollars. A put
in 3 horses for 4 months, and B 5 horses for 3 months.
What ought each to pay?

95. A family of 10 persons took a large house for §
of a year, for which they agreed to pay 500 dollars for
ihat time. At the end of 14 weeks, they took in 4 new
lodgers; and after 3 weeks, 4 more; and so on at the end
of every 3 weeks, during the term, they took in 4 more.
How much rent must one of each class pay ?

96. A boy bought 12 apples and 6 pears for L7 cents,
and then, at the same rate, 3 apples and 12 pears for 20
cents. What was the price of an apple, and of a pear ?

97. A certain square pavement conlains 49841 square
stones, all of the same size. How many stones constitute
thie length of one side of the pavement ?

98. A certain field lies in the form of a rght-angled
triangle; the sides containing the right angle are, one 48
rods, the other 20 rods in length. What is the length of
the other side/ How many acres in the field ¢

99, The following lots of sugar, from Havana, were
sold in Boston on account of owners in Guba, at 123
cents per Ib. Rerquired the amount of sales for each
owner, allowing dralt 41b. per box, and tare 15 per cent.

A’s sugar, 21 hoxes, weighing 10794 1%, gross.
B’s sugar, 70 hoxes, weighing 359801b. gross.
C’s sugar, 84 hoxes, weighing 4317Gh. gross.
D’s sugar, 105 QRoxes, weighing 538701b. gross.

100. How much money on interest at the rate of 6
per cent. a year, from February 16th 1835, will be suffi-
cient to meet a custom-house bond of %1464.45, wluch
will become due on 10th of January, 19367

101. How many shingles will cover the roof of a house,
which is 40 feet 1n length, and has 80 feet rafters, sup-
posing each shingle to he 4 inches wiile, and cach course
to be G inches 2
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102. A merchant sold a piece of cloth for $40, and
by so doing, lost 10 per cent, For how much should he
have sold it, to have gained 15 per cent.?

103. A merchant received on consignment, three par-
<els of hops, viz. 4501b. from Allen, 8301b. from Brooks,
and 5101b. from Chase. Allen’s hops were found on
inspection to be 331 per cent. better than the others, but
it was necessary to sell them together, at 12 c1s. a pound.
How much must each owner be credited?

104. Three parcels of beef, of 60 barrels each, were
recetved at Baltimore, from Boston, marked, W, X, Y.
The lot marked W was found to be 50 per cent. better
than the others, The whole was sold togethet at 10
dollars a barrel. How must the sale be adjusted between
the vwners ef the beel?

105. Il iron worth §4 per cwt. casb, is sold for $4.50,
on a credit of 8 months, whet credit sbould be allowed
on wine worth in cash §224 per pipe, but sold at $242,
to muke the percentaze equal to that on the iron ?

106. The number of tcrms in an equidifferent series is
L1, the last term is 32, and the sum of the terms is 187.
Find the first term, and the common difference.

107. A merchant hay three notes, due to him as follows;
one of $300, due in 2 months; one of $250, due in 5
manths; and one of $180, due 3 months ego, with inter-
est; the whole of which he now receives. What sum is
received on the three notes, allowing money to be worth
6 per cent. a year? '

103. A lady has two silver cups, and only one cover.
The first cup weighs 120z. If the first cup be covered,
it will weigh twice as much as the second; but if the
second cup be covered, it will weigh three times s much
as the first. What is the weight of the cover, and of the
second cup ?

109. Gray of Baltimore remits.to Degrand in Boston,
for sale, a set of exchange on London, the proceeds of
which to be invested in certain merchandise for Gray’s
account. On selling the bill at 10 per cent. advance,
D received $8600. How manylgounds stetling was the
bilt drawn for, and how much is D to lay out for @, re-
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serving Lo himself } of 1 per cent. on the sale of the bill,
and 2} per cént. commission on the investment ?

110. The greatest term i a series of continual propor-
tionals is 10, the ratio 1}, and the number of terms 12.
What is the sum of the series?

111. What is we area of a circle, the diameter of
which is 200 feet ?

112. What sum of money must be put on interest, at
the rate of 6 per cent. a year, to gain $27.83 in 11}
months ?

113. A person found two sums of money; } of the
first added 1o { of the second was § 120. The two sums
together were $400. What was each sum ?

114, What number is that, whose cube root is equal
to the square root of 3612

115. If a family of 9 persons spend # 305. in 4 mouths,
bhow many dollars would maintain them 8§ months, if 5
persons more were added to the family?

116. Bought 5hhds. of wine at 1 dollar per gallon,
cash; having kept it 3 months and 23 days, I sold it at
$1.20 per gallon, on a credit of 5 months; 16 gallons
having leaked out while in my possession. What was
my cash gain ?

117. A procer having sugars at $12, $10, and $8 per
cwt. would make a mixture of 30 cwt. worth $9 per cwi.
Wlhiat quantity of each must he take ?

118. What sum of money on interest at 6 per cent. a
year, will amount to §1295.19, in 13 months 6 days ?

119. How much must be paid for the transportation
of 7261}lb. 60 miles, at the rate of $10 for the trans-
pertation of 20001b. 47 miles ?

120. A farmer sold 17 bushels of rye, and 13 bushels
of wheat for $31.55. The wheat, at 35 cenis a bushel
more than the rye. What was each per bushel ?

121. A man bought apples at 5 cents a dozen, haif of
which he exchanged for pears, at the rate of 8 apples for
5 pears; he then sold all hie apples and pears at a cent
apiece, and thus gained 19 cents. How many apples
did he buy, and how much did they cost ?

128. The sides of two square pieces of ground are as
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3 10 5, and the sum of their superficial contents is" 30600
square feet. What is the length of a side of each piece ?

123. 1f 96 boards, 15 feet 6 inches long and 14 mches
widc, will floor a place, how many will it take if the boards
are only 11 feet 4 inches long and 9 inches wide ¢

124, A certain club spent at a supper, 43 dollars 56
cents, and the expense ol each was as many cents as there
were persons in the company. What did each pay?

125, If 20 feet of iron ralling weigh 10001b. when the
bars are 1} inoh square, what will 50 feet come to, at 9§
cents per lb. when the bars are § of an inch square ?

126. A stationer sold quills at $1.831 per thousand,
and pgeined 4 of tha first cost; but quills growing scarce,
te raised the price to §R.04 per and. t did
he gain per cent. by the last sale ?

127. A merchant purchesed goods to the amount of
3472 dollars, which he sold at e loss of 12 § per cent.
and invested the proceeds of the sale in other goods, which
he sold at a profit of 13 per cent. Did bhe gain or lose
by these transections, and row much ?

128. A house completely finished, has vost the owner
$12894; it is 4 stories high, and the ground foor is
divided into two shops, one of which is let at §238, the
other at $200 a year; the three upper stories are let for
$450 a year; the annual expense tor repairs is § 86.89.
What per cent. does the house pay?

129. A merchant in Boston received from New Orl¢ans
4 bill at 30 days sight; he allowed 1 per cent. discount
for present payment, and received $2530.44. What sum
was the bill drawn for; and what was the disoount ?

130. A merchant soid a parcel of coffee at 15 cents
per Ib. and lost 10 per cent.; soon after he sold another
parcel, 10 the amount of $525. and gained 40 per cent.
How many pounds were there in the last parcel; and at
what price per lb. was 1t sold?

131. G received from H 7601b. of rough tallow to try
out, at 60 cents per 1001b. clear, and was to take his pay
in rough tallow at 8 cents per Ib.; G returned 6151b. cleer,
and H paid him the balance due to him in rough tallow.
Aliowing 18 per cent. for waste, what was the balance
due to G?
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132. A merchant received on consignment 3 lots of
hops, viz. 810lb. from "Allen; 7201b. from Bond; and
18721b. from Cook. On inspectibn, Bond’s hops were
found to be 124 per cent. better than Alien’s; and Cook’s
25 per cent. better than Bond’s. A sale of the 3 lots to-

ether was eftected at 10 cents per [h. What wes the
Just share of the amount for each?

133. A and B hired a coach in Boston to go 50 miles,
for $25. with liberty to take in two more when they
pleased. After riding 15 miles they took in C, who wished
to go the remainder of the journey out, and return with
thein to Boston. On their return, at the distance of 25
miles from Boston, they admitied I} for the remainder
of the journey. You are required to settle the coach hire
equitably between them.

134. Suppose a rope 71.365 rods long, to have one end
attached to a horse’s head, and the other end fastened to
a stake, in the centre of a field; how much knd will che
horse be allowed to graze upon ?

135. A cistern is to be constructed, in the form of a
cylinder, to hold 850 gallons. If the diameter of the end
be made G feet, what must be the length of the side ?

136. Suppose the propelling wheels of a locomotive
engine to be 3 feet 4 inches in diameter, and to make 3900
revolutions in & minute; what distance will the engine
move forward in one hour ?

137. If 12 oxen eat up 3} acres of grass in 4 weeks,
and 21 oxen eat up 10 acres in 9 weeks, how many oxén
will eat up 24 acres in 18 weeks; the grass heing at first
equal on every acre, and growing uniformly ?

THE END.
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