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PREFACE.

Tax *Scho ar’s Arithinetic,” by the aunthor of the present work, was
first published in 1801. The great favor with which it was received is
an evidence that it was adapted to the wants of schools at the time.

At a subseguent period the analytic method of instruction was applied
to arithmetic, with much ingenuity and success, by our late lJamented
countryman, WARREN CorLBurN. This'was the great improvement in
the modern method of teaching arithmetic. The author then yielded to
the solicitations of numerous friends of education, and prepared a work
combining the analytic with the s?'nthetic method, which was published
n 1827, with the title of ¢ Adams’ New Arithmetic.”

Few works ever issued from the American press have acquired so
great popularity as the “ New Arithmetic.” It is almost the only work
on arithmetic used in extensive sections of New England. It has been
re-gublished in Canada, and adapted to the currency of that province.
It has been translated into the language of Greece, and published in
that country. It has found its way into every part of the United States.
In the state of New York, for example, it is the text-book in ninety-
three of the one hundred and fifty-five academies, which reported to the
regents of the University in 1847. And, let it be remarked, it has se-
cured this extensive circulation solely by its merits. Teachers, super-
intendents, and committees have adopted it because they have found it
fitted to its purpose, not because hired agents have made unfair repre-
sentations of its merits, and, of the defects of other works, seconding
their arguments by liberal pecuniary offers —a course of dealing re-
cently introduced, as unfair as it is injurious to the cause of education.
The merits of the ¢New Arithmetic” have sustained it very success-

* fully against such exertions. Instances are indeed known, in which it

has been thrown out of schools on account of the ¢liberal offers” of those -
interested in other works, but has subsequently been readopted without
any efforts from its publishers or author.

The «“New Arithmetic” was the pioneer in the field which it has
occupied. It is not strange, then, that teachers should find defects and
deficiencies in it which they would desire to see removed, though they
might not think that they would be profited by exchanging it for any
other work. The repeated calls of such have induced the author to un-
dertake a revision, in which labor he would present acknowledgments
to numerous friends for important and valuable suggestions. Mr. J.
Homer Frexcr, of Phelps, N. Y., well known as a teacher, has been
engaged with the author in this revision, and has rendered important
aid. Mr. W. B. BonneLy, also, principal of Yates Academy, N. Y.,
formerly principal of an academy in Vermont, has assisted throughout
the work, having prepared many of the articles. The revision after
Percentage is mostly his work.
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v PREFACE.

The characteristics of the ¢ New Arithmetic,” which have given the
work so great popularity, are too well known to require any notice here.
}‘hese, it is believed, will be found in the new work in an improved

orm.

One of the peculiar characteristics of the new work is a more natural
and ﬂ!;ilosophical arrangement. After the consideration of simple whole
numbers, that of simple fractional numbers should evidently be intro-
dueed, since a part of a thing needs to be considered quite as frequently
as a whole thing. Again ; since the money unit of the federal currency
is divided decimally, Federal Money certainly ought not to precede
Decimal Fractions. It has been thought best to consider it in connec-
tion with decimals. Then follow Compound Numbers, both integral
and fractional, the reductions preceding the other operations, as the
necessarily must. Percentage is made a general subject, under whic
are embraced many particulars. The articles on Proportion, Alligation,
and the Progressions will be found well calculated to make pupils thor
oughly acquainted with these interesting but difficult subjects.

Care has been taken to avoid an arbitrary arrangement, whereby the
processes will be pureiy mechanical to the learner. If, for instance, all
the reductions in common fractions precede the other operations, the
pupil will have occasion to divide one fraction by another long before he
shall have learned the method of doing it, and must Eroceed by a rule,
to himself perfectly unintelligible. The studied aim has been through-
out the entire work to enable the ordinary pupil to understand every
thing as he advances. The author is yet to be convinced that mental
discipline will be promoted, or any desirable end be subserved, by con-
ducting the pupil through blind, mechanical processes. Just so far as
he can understand, and no farther, is there prospect of benefit. No
good results from presenting things, however excellent in themselves,
if they are beyond tl;le comprehension of the learner.

Those teachers who prefer to examine their classes by questions, will
find that little will escape the pupil’s attention, who shall correctly an-
swer all those in the present work, while teachers who practise the far
superior method of recitation by analysis, will find the work admirably
adapted to their purpose.

he examples, it is hoped, will require very full applications of the
principles.

Many antiquated things, which it has been fashionable to copy in
arithmetics, from time immemorial, have been omitted or improved,
while new and practical matter has been introduced. A Key tc this
revision is in progress.

With these remarks, the work is submitted to the candid examination
of the public, by Tae AUTHOR.

Keene, N. H., February, 1848.



SUGGESTIONS TO TEACHERS.

Tre writer complies with the request of the venerable author of ¢ Ad-
ams’ Arithmetic,” to preface the new work with a few suggestions 1o
his associates in the work of instruction. Though he has been engaged
for sometime past in assisting to make the work better fitted to ac-
complish its design, he is perfectly satistied that improvement in school
education is rather to be sought in improved use of the books which we
now have, than in making better books. Better arithmeticians would
be made by the book as it was before the present revision, using it as
it might be used, than will probably be made in most cases with the new
work, even though the former were very defective, the latter perfect.
Exertion, then, to bring teachers to a higher standard, will be more
effective in improving school education, than any efforts at improving
school books can possibly be. Itis here where the great improvement must
be sought. Without the cooperation of competent teachers, the greatest
excellences in any book will remain unooticed, and unimproved. Fu-
pils will frequently complain that they have never found one that could
explain some particular thing, oi which a full explanation is given in
the book which they have ever used, and their attention only needed to
have been called to the explanation.

Then let teachers make themselves, in the first place, thoroughly
acquainted with arithmetic. The idea that they can “study and keep
ahead of their classes,” is an absurd one. They must have surveyed
the whole field in order to condnet inquirers over any part, or there will
be liability to ruinous misdirection. Young teachers are little aware of
their deficiencies in knowledge, and still less aware of the injurious
effects which these deficiencies exert upon pupils, who are often dis-
gusted with school education, because they are made to see in it so little
that is meaning.

In the next place, let no previous famiharity with the subject excuse
teachers from carefully preparing each lesson heforc meeiing their
classes. Thereby alone will they feel that freshuess of interest, which
will awaken a kindred interest among their pupils; and if on any occa-
sion they are compelled to omit such preparation,-they will discover a
declining of interest with their classes. Teachers who are obliged to
have their hooks open, and watch the page while their classes recite, are
anfit for their work.

Pupils should be taught how to study. That, after all, is the great
object of educating. The facilities for merely acquiring knowledge are
abundant, if persons know how to improve them. The members of
classes will often fail in recitation, not because they have not tried, but
have not known how to get their lesson. They neglect trying, because
they can do so little to advantage. They may read over a sltatement in
their book a dozen times, they say, but cannot remember it, — because
they do mot understand it. An hour spent with each pupil individually
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i SUGGESTIONS TO TEACHERS.

in questioning him on the meaning of each sentence, which ne may
be required to read, will be of incalculable advantage.

" When pupils shall have been taught how to study, let them be re-
quired o get their lessons, and recite them. If the present book is nol
thought by teachers to contain a sufficient description, and a sufficient
explanation of everything, let them try to find one that does, for if pupils
present themselves before the blackboard at the time of recitation, with
the expectation that the teacher is to explain to the class, and help them
through with what they cannot go through themselves, they will not
feel that they must have studied themselves ; and the paltry oralizing of
the teacher will not be listened to, or if heard, will not be understood,
or at best, not retained in memory. Pupils may be made to see things
for the moment, while no abiding impression will remain on their
minds. They will often proceed, in such a manner, through a book,
and perhaps have the mistaken idea that they understand its contents
—to perpetuate the evil of superficialism, perhaps, themselves, as
teachers. Pupils will never have a sufficient understanding of a sab-
ject till they shall have studied it carefully themselves, and mastered
each part by severe personal application.

Recitation by analysis will be found more conducive to thorouga
scholarship than adherence to any written questions. Let the class, or
any member ot the class, be able to commence at the beginning and go
through with the entire lesson without any suggestion from the teacher,
— a thing that is perfectly practicable and easily attainable. Let pupils
be called on, at the pleasure of the teacher, in any part of the class, to
go on with the recitation, even to proceed with it in the midst of a sub-
ject, the topic in no case ever being named by the teacher. They will
thereby become accustomed to give their attention to the recitation, and
they will be profited from it, besides securing habits of attention, whick
will be of incalculable value.

In fine, let arithmetic be studied properly, &nd more valuable mental
discipline will be acquired from it, than is often attained from the whole
course in mathematics usually assigned by college faculties. It is not
:lhe. exb;ent, but the value of acquisitions in mathematics, which is

esirable. - -

.B.B.
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NOTATION AND NUMERA

9 1. A single thing, as a dollar, a horse, a man, &c., is
called a unit, or one. One and one more are called two, two
and one more are called #&ree, and so on. Words expressing
how many (as one, two, three, &c.) are called numbers.

This way of .expressing numbers by words would be very
slow and tedious in doing business. Hence two shorter meth-
ods have been devised. Of these, one is called the Roman%*
method, by letters ; thus, I represents oge; V, five; X, ten,
&c., as shown in the note at the bottom of the page.

The other is called the Arabic method, by certain charac-
ters, called figures. This is that in general use.

* In the Roman method, by letters, I represents one; V, five; X, ten; L,
Jifty; C, one hundred ; D, five hundred; and M, one thousand.

As often as any letter is repeated, so many times its value is repeated, un-
less it be a letter representing a less number placed before one representing a -
greater ; then the less number is taken from the greater ; thus, IV represents
Jour; 1X, nine, &c., as will be seen in the following

TABLE.
One L Ninety LXXXX. or XC
Two 1I. * One hundred C.
Three III., Two hundred CC.
Four IIIL or IV. Three hundred CCC.
. Five V. Four hundred CcCcCcC.
Six VI. Five hundred D. or ID.*
Seven VII. Six hundred DC.
Eight - VIIL Seven hundred DCC.
Niue- VIIII. or IX. Eight hundred DCCC.
Ten X. Nine hundred DCCCC.
Twenty XX. One thousand M. or CIO.t
Thirty XXX. Five thousand 10D. 0r V.1_
Forty XXXX. or XL. Ten thousand CCIOO. or X.
Fifty L. Fifty thousand ID00. —
Sixty LX. Hundred thousand CCCIDODO, or C
Seventy LXX. One million M.
Eighty LXXX. Two million MM.
*10 is used instead of D to five hundred, and for every additional O an

nexed at the right hand, the number is increased fen times.

+ C10 is used to represent one thousand, and for every C and J put at each end, the
number is increased ten times.

1 A line over any number increases its value one thousand times.



10 NOTATION AND NUMERATION. 12,3.

In the Arabic method the first nine numbers have each a
separate character to represent it; thus,

U2 A uni, or, single 4 N .

et AT NI TN ote 1. These nine char-

sy, T Y B8 S aios r cald sgnifend
ST WD-'h'm%~ 7 this charactez, 2. represet’n some number.
* Three tnifs, by this‘chuzdcier, 3. Sometimes, also, they are

Four units, by this character, 4. called digits.

Five units, by this character, §. _ Note 2." The value of

Six units, by this character, 6. ?hﬁg%“tﬁs’.” l.‘e"; 3}:;”"

Seven units, by this character, 7. :l[sl,istheil' vafxlx: ;i;?; es whzex;

Eight units, by this character, 8. gipgle, 4

Nine units, by this character, 9.

Nine is the largest number which can be expressed by a
single figure. There is another character, 0; it is called a
cipher, naught, or nothing, because it denotes the absence of a
thing. Still it is of frequent use in expressing numbers.

By these ten characters, variously combined, any number
may be expressed.

he unit 1 is but a single one, and in this sense it is called
a unit of the first order. All numbers expressed by one fig-
ure are units of the first order.

91 3. Ten has no appropriate character to represent it, but

it is considered as forming a unit of a second or higher order,

- consisting of tens. It is represented by the same unit figure

1 as is a single thing, but it is written at the left hand of a

cipher; thus, 10, ten. The O fills the first place, at the right

hand, which is the place of units, and the 1 the second place

from the right hand, which is the place of tens. Being put

in a new place, it has a new value, which is ten times its
simple value, and this is what is called a local value.

Questions. —§ 1. What is a single thing called? What is a
numper? Give some examples. How many ways of expressing num-
pers shorter than writing them out in words? What are they called ?
Which is the method in general use? In the Arabic method, how many
numbers have each a separate character?

- 9 2. How is one represented ? Make the characters to nine. What
are these nine characters called? Why? What is the simple value of
jgures? What is the largest number which can:be represented by a
single fizure? . What other character is frequently used? Why is it
salled nanght? How many are the Arabic characters? What are
aumnbers :xpressing single things called ? ]



T4 NOTATION AND NUMERATION. 11
There may be one, two, i

or more tens, just as there &S

are one, two, or more units, Onetenis . . . 10 ten.

or single things; it takes Two tensare . . 20 twenty.

ten cents to make one ten- Three tens« . . 30 thirty.

cent piece; just so it takes Fourtens « ., . 40 forty.

ten single things to make Fivetens « . . 60 fifty.

one ten. All figures inthe Sixtens <« . . 60 sixty.

second place express units Seventens“ . . 70 seventy.

of the 2d order, that is, Eighttens « . . 80 eighty.

units of tens. Nine tens ¢ . . 90 ninety.
One ten and one unit, 11, One ten, one unit, 11 e.even.

One ten, two units, 12 twelve.

Note. Twenty, thirty, &e., are
of the 1st order are united contractions for two tens, three tens,

with the fens, that is, with

the units of the 2d order, to form the numbers from 10 to 20,
from 20 to 30, to 40, and so on to 99, which is the largest
number that can be represented by two figures.

The weeks in a year are 5 tens and 2 units, (5 of the sec-
ond order and 2 of the first order now described,) and are
expressed thus, 52, (fifty-two.) In the same manner express
on your slate, or on the blackboard, the two orders united, so
as to form all the numbers from 10 to 99. )

are called eleven; one ten
and two units, 12, twelve,
&c. In this way the units

[ 4. Ten tens are called one hundred, which forms a unit
of a still higher, or 3d order, and is ex- 3.4
pressed by writing two ciphers at the #25
right hand of the unit 1, . . thus, 100 ofe hundred.
Note. When there are no units or tens, we 200 two hundred.
write ciphers in their places, which denote the 300 three hundred,
absence of a thing, (9 2.) &e.

Questions. — ¥ 3. How is ten represented? What is it considered
as forming? Consisting of what? What place does the cipher fill?
The one? Where is unit’s place, and where ten’s place, counting from
the right? How much larger is the value of a figure in the place of
tens than in the place of units? In which place does it retain its sim
ple value ? Inten’s place, what is its value called? What is 1 ten and
1 unit called? 1 ten and 2 units? How are the numbers from 10 to 99
expressed? Of what is the number forty made up? Ans. 4 tens and
no units. Sixty? What do you unite, to form the number twenty,
three? thirty-seven ? seventy-five? &c. Of what are twenty, thirty,
&c., contractions? What is the ""ﬁ’“” and what the least, number you
can express by one figure? by two figures?



12 NOTATION AND NUMERATION. 15,6.

Three hundred sixty-five, the days in a year, are expressed
thus, 365; 3 being in the place of hundreds, 6 in the place
of tens, and 5 in the place of units.

After the same manner, the pupil may be required to unite
the three orders, and express any number from 99 to 999.

9 3. We have seen that figures have two values, viz..
simple and local.

The simple value of a figure is its value when standing
alone ; thus, the simple value of 7 is seven. »

The local value of a figure is its value according to its dis-
tance from the place of units ; thus, the local value of 7, in the
number 75, is 7 tens, or seventy, while its simple value is
seven; in the number 756, its local value is seven hundred.

Note. From the fact that 10 is 1 more than 9, it follows, as may
be found by trial, that the local value of every figure at the left of
units, except 9, exceeds a certain number of nines by the simple value
of the figure. Take the number 623; 2 (tens) is 2 more than 2
nines, an% 6, (hundreds,) 6 more than a certain number of nines. On
this principle is founded a method of proof in the subsequent rules, by
casting out the nines. .

[ 6. Ten hundred make one thousand, which is called a
unit of the next higher, or 4th order, consisting of thousands,
and is expressed by writing tAree ciphers at the right hand’ of
the (;mit , giving 1t a new local value; thus, 1000, one thou-
sand. ‘.

To thousands succeed tens and hundreds of thousands,
forming units of the 5th and 6th orders.

Questions. — T 4. What are 10 tens called? What do they form?
How many places are required to express hundreds? How much does
L cipher, placed at the right hand of 1, increase it? 2 ciphers? How
do you express two hundred? &c. What are 4 hundreds, 9 tens, and 5
units called? How is one hundred ninety-three expressed? What
place does the 3 occupy? the 97 the 1? How do you express the ab-
sence of an order? How is the number of days in a year expressed ?

9 5. How many values have figures? What are they? What 1s
the simple value? local value? What is the value of 5in 592 Is it
its simple, or a local value? Is the value of 8, in 874, simple or local ?
of the 72 of the 47

9 6. How do you express one thousand ? seven thousand? A thou-
sand is a unit of what order ? How many thousands are 30 hundreds ?
‘What after thousands, and of what order? The 6th order is what? In
writing nine hundre! and two thousand and nine, where do you place
ciphers? Why?
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91 7. In this table of the six orders now TABLE.

described, you see the unit 1 moving from

right to left,.and at each removal forming the 3

anit of a higher order. There are other or- &

ders yet undescribed, to form which the unit % g 3 §

* moves onward still towards the left, its value § H i fia

being increased ten times by each removal. g & dii S
Note 1. The Ordinal numbers, 1st, 24,34, &c., £ % % § § %

may be called indices of their respective orders. R
Note 2. Various Readings. In the number 1

546873, the left hand figure 5 expresses 5 units of 10

the 6th order, or it may be rendered in the mext 100

'ower order with the 4, and together they may be ;

read 54 units of the 5th order, (ten thousands,) and 1000

connecting with the 6, they may be read, 546 units 10000

of the 4th order, or 546000. Hence, unitsofany 1 0000 0

higher order may be rendered in units of any lower , , , 4 o

order. 999999
To hundreds of thousands succeed units, tens, and hun-

dreds of millions.

98, To millions succeed billions, trillions, quadrillions,
quintillions, sextillions, septillions, octillions, nonillions, decil-
lions, undecillions, duodecillions, tredecillions, &c., to each of
which, as to units, to thousands, and to millions, are assigned
three places, viz., units, tens, kundreds, as in the following ex-
amples : .

Questions, — 9 7, How is the unit 1 of the 1st order made a unit
of the 2d order? of the 3d order, &c., to the 6th order? What may the
ordinal numbers, 1st, 2d, 3d, &c., be called? 7 units of the 6th order
are how many units of the 4th order? The teacher will multiply such

estions. What is the least, and what the largest, number which can

expressed by 2 places? 3 places? &c. What after hundreds of thou-
sands? Of what order will millions be? tens of millions? hundreds of
millions ?

9 8. What after millions? How many places are allotted to bil-
lions? to trillions? &c. Give the names of the orders after trillions.
In reading large numbers, what is frecuently done? Why? The 1st
g.ﬁod at the right is the period of wlat? the 2d? the 3d? the 4ih?

. &,

2
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1st Period.

To facilitat® the reading of large numbers, we may point
them off into periods of three figures each, as in the 2d exam-
ple. The names and the order of the periods being known,
this division enables us to read numbers consisting of many
figures as easily as we can read those of only three figures.
Thus, in looking at the above examples, we find the first pe-
riod at the left hand to contain one figure only, viz.,, 3. By

- looking under it, we see that it stands in the 9th period from
units, which is the period of septillions; therefore we read it
3 septillions, and so on, 82 sextillions, 715 quintillions, 203
quagrillions,- 174 trillions, 592 billions, 837 millions, 463 thou-
sands, 612.

9. From the foregoing we deduce the following princi-
ples:—

Numbers increase from right to left, and decrease from left
to right, in a ten-fold proportion ; and it is’

A FunpamentaL Law oF THE Arasic NotaTion; that,

Questions. — 7 9, How do numbers increase ? how decrease, and
in what proportion? To what is 1 ten equal? 1 hundred? 1 thousand?
&c. To what are 10 units equal? 10 hundreds? &c. What is a fun- -
damental law of the Arabic notation? What is notation? numera-
tion? How do you write numbers? read numbers? If you were to
write a number containing units, tens, hur ireds, and millions, but ne
thousands, how would you express it? .
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I. Removing any figure one place towards the lef?, in-
creases its value ten times, and

II. Removing anyfigure one place towards the right, de-
creases its value Zen times.

The expressing of numbers as now shown is called Nota-
tion. ‘The reading of any number set down in figures is
called Numeration.

To write numbers.— Begin at the left hand, and write in
their respective places the units of each order mentioned in
the number. If any of the intermediate orders of units be
omitted in the number mentioned, supply their respective
places with ciphers. ‘

To read numbers.—Point them off into periods of three
figures each, beginning at the right hand; then, beginning at
the left hand, read each period separately.

Let the pupil write down and read the following numbers :

Two million, eighty thousand, seven hundred and five.
One hundred million, one hundred thousand and one.
Fifty-two million, sixty thousand, seven hundred and three.
One hundred thirty-two billion, twenty-seven million.
Five trillion, sixty billion, twenty-seven million.
Seven hundred trillion, eighty-six billion, and nine.
Twenty-six thousand, five hundred and fifty men.
Two million, four hundred thousand dollars.
Ninety-four billion, eighty thousand minutes.
Sixty trillion, nine hundred thousand miles.
Eighty-four quintillion, seven quadrillion, one hundred million
grains of sand. ,
4 10. Numbers.are employed to express quantity.
Quantity is anything which can be measured. Thus,
Time is quantity, as we can measure a portion of it by days,
“hours, &c. Distance is quantity, as it can be measured by
miles, rods, &c.
By the aid of numbers quantities may either be added to-
gether, or one quantity may be taken from another.
Arithmetic is the art of making calculations upon quanti-
ties by means of numbers.

QueBtions. — T 10. Numbers are employed to express what?
What is quantity? By what is a quantity of grain measured ? a quan-
tity of cloth? What is arithmetic? What is an abstract number? a
denominate number? What is the unit of a number? What is the
unit value of 8 bushels? of 16 yards? of 20 pounds of sugar? of 3
quarts of mjlk? of 9 dozen of buttons? of 18 tons of hay? of 16 hogs-
heads of molasses?
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A number applied to no kind of thing, as §, 10, 18, 36, is
called an abstract number.

A number applied to some kind of thing, as 7 horses, 25
dollars, 250 men, is called a denominate number.

The wunit, or unit value of a number, is one of the kind
which the number expresses; thus, the unit of 99 days is 1
day; the unit of 7 dollars is 1 dollar; the unit of 15 acres is
1 acre. In like manner the unit of 9 tens may be said to be
1 ten; the unit of 8 hundred to be 1 hundred; the unit of 6 -
thousand to be 1 thousand, &c.

ADDITION OF SIMPLE NUMBERS.

q11. 1. James had 5 peaches, his mother gave him 3

more ; how many had he then? Ans. 8.
Why? Ans. Because 5 and 3 are 8.

2. Henry, in one week, got 17 merit gnarks for perfect les-
sons, and 6 for good behavior; how many merit marks did
he get? Ans. Why ?

3. Peter bought a wagon for 36 cents, and sold it so as to
gain 9 cents; how many cents did Le get for it ?

4. Frank gave 15 walnuts to one boy, 8 to another, and
had 7 left; how many walnuts had he at first ?

5. A man bought a chaise for 64 dollars; he expended 8
dollars in repairs, and then sold it so as to gain & dollars;
how many dollars did he get for the chaise ?

The putting together of two or more numbers, (as in the
foregoing examples,) so as to make one whole number, is
called Addition, and the whole number is called the Sum, or
Amount. ’

6. One man owes me & dollars, another owes me 6 dol-
lars, another 8 dollars, another 14 dollars, and another 3 dol-
lars; what is the sum due to me ?

7. What is the amount of 4, 3, 7, 2, 8, and 9 dollars?

8. In a certain school, 9 study grammar, 15 study arith-
metic, 20 attend to writing, and 12 study geography; what
is the whole number of scholars ?

Questions, — Y 11. What is addition? What is the answer, o1
number sought, called? What is the sign of addition? What does it
show? How is it sometimes read? Whence the word plus, and what
s its zsigniﬁcation? What is the sign of equality, and what does it
show
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Siens.— A cross, -, one line horizontal gend the other per-
pendicular, is the sign of Addition. It shows that numbers
with this sign between them are to be added together; thus,
447414416 denote that 4, 7, 14, and 16 are to be
added together. It is sometimes read plus, which is a Latin
word signifying more.

Two parallel, horizontal lines, =, are the sign of Equality.
It signifies that the number defore it is equal to the number
after it ; thus, § 4-3=8is read 5 and 3 are 8; or, 6 plus 3
are equal to 8.

In this gnanner let the pupil be instructed to commit the
following

ADDITION TABLE.

%

™

240=2|34+0=3[440=4]64+0= 5
241=3|34+1=4|44+1= 6 |6}1= 6
24-2= 4|34+2=65(442=6|642=< 7
243= 65|34+3= 6|4 =76 = 8
244= 6 |34+4= 7|4 = 8|86+4=
2:|:5= 7|134+5=8|446= 9 |61+-6=10
24+6=8|34+6=9(446=10)|61-6=11
247= 9|34+7=10| 44+7=11 | 6+-7=12
24+8=10 | 3+48=11|448=12 { §64+8=13
249=11|349=12 | 449=13 | 6+-9=14
64+0=6|74+0=7|84+0=8|94+0=9
6:'{-1=7 7+]=8 84-1= 9 | 9+4+1=10
64+2—=8|74+2=9|8+4+2=10|9+2=11
64+3=9|7+4+3=10}|843=11|943=12
644=10 | 74+4=11 | 84-4=12 | 94+-4=13
64+6=11 74+5=12 | 8 =13|945=14
64+6=12|746=13 | 8+4+6=14 | 9+ 6=15
L 6+7=18 | 74 7=14 | 81 7=15 | 94 7=16
6+8=14|74+8=15|84-8=16 | 948=17
64+9=15|7+4+9=16 | 84+9=17 | 9 +9=18
5 -+ 9 =how many ?
8 4+ 7 =how many?
4 4-3 4 2=how many?
6 44 4 5=how many?
~ 210-44-+4 6=how many?
" 741404 8=how many?
83+0+9-+8=howmany? w
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4 4- 5=how many?
718—_—how many ?

44 54 6 =how many?
2 444 6 =how many?
=0 8:|:3=howmany?

A == O
NOWWN
cowohre

q 19. When the numbers to be added are small, the ad-
dition is readily performed in the mind, and this is called
mental arithmetic ; but it will frequently be more convenient,
and even necessary, when the numbers are large, to write
them down before adding them, and this is called written
arithmetic.

1. Harry had 43 cents, his father gave him 25 cents more ;
how many cents had he then ?

SoLuTioN.—One of these numbers contains 4 tens and 3 units.
The other number contains 2 tens and 5 units. To unite these two
numbers together into one, write them down one un-
43 cents.  der the other, placing the units of one number direcily
25 cents. under units of the other, and the tens of one number
—_ directly under tens of the other, and draw a line un-
derneath.
cents.

g c:nn:: Beginning at the column of units, we add each
column separately ; thus, 5 units and 3 units are 8

"g ) units, which we set down in units’ place.

43 cents. We then proceed to the column of tens, and say,
25 cents. 9 tens and 4 tens are 6 tens, or 60, which we set
— down directly under the column in tens’ place, and
Ans. 68 cents. the work is done.

It now appears that Harry’s whole number of cents is 6
tens and 8 units, or 68 cents; that is, 43 - 25 =68.

Units are written under units, tens under tens, &c.; be-
cause none but figures of the same unit value can be added to
each other; for 5 units and 3 tens will make neither S tens
nor 8 units, just as 6 cows and 3 sheep will make neither 8
cows nor 8 sheep.

Questions. — 9 12, What distinction do you make between men-
tal and written arithmetic? How do you write numbers for addition ?
Where do you begin to add ? and where do you set the amount? How
‘::e y;m proceed? Why do you write units .nnder upits, tens under tens,
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2. A farmer bought a chaise for 210 dollars, a horse for
70 dollars, and a saddle for 9 dollars; what was the whole
amount ?

Write the numbers as before directed, with units under
units, tens under tens, &c.

OPERATION.

ise, 210 .
g’;‘;:‘: ;0 zzz:: Add as before. The units will be 9, the

°  tens 8, and the hundreds 2 ; that is, 210
Saddle, 9 dollars. %% A » 210+

Answer, 289 dollars.

After the same manner are performed the following exam-
ples, in which the amount of no column exceeds nine.

3. A man had 15 sheep in one pasture, 20 in another pas.
ture, and 143 in another; how many sheep had he in the
three pastures ? 15 420 4 143 = how many ?

4. A man has three farms, one containing 500 acres, an-
other 213 acres, and another 76 acres; how many acres in
the three farms? 600 - 213 4- 76 = how many ?

5. Bought a farm for 2316 dollars, and afterwards sold it
80 as to gain 650 dollars; what did I sell the farm for? 2316
~+ 550 = how many?

6. A chair-maker sold, in one week, 30 Windsor chairs, 36
cottage, 102 fancy, and 21 Grecian chairs; how many chairs
did he sell? 30 436 4 102 4 21 = how many ?

7. A farmer, after selling 500 bushels of wheat to a com-
mission merchant, 320 to a miller, and sowing 117 bushels,
found he had 62 bushels left; how many bushels had he at
first? 500 4320 4 117 4 62 = how many ?

8. A dairyman carried to market at one time 231 pounds
of butter, at another time 124, at another 302, at another 20,
and at another 12; how many pounds did he carry in all 2

Ans. 689 pounds.

9. A box contains 115 arithmetics, 240 grammars, 311 -
geographies, 200 reading books, and 133 spelling books; how
many books are there in the box ? Ans. 999.

9 13. Hitherto the amount of any one column, when
added up, has not exceeded 9, a1 d consequently has been ex-
pressed by a single figure. But it will frequently happen
that the amount of a single column will ezceed 9, requiring
two or more figures to express it.

1. There are three bags of money. The first sontains 876

-
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dollars, the second 653 dollars, the third 426 dollars; what is
the amount contained in all the bags ?

OPERATION, SoruTioN. ~— Writing the numbers as
First bag, 876 dollars. already described, we add the units, and
Second « 653 ¢ find them to be 15, equal to 5 units, which
Third « 426 ¢ we write in units’ place, adding the 1

ten with the tens; which bheing added

. together are 15 tens, equal to 5 tens, to

1955 « be written in tens’ place,and 1 hundred,

to be added to the hundreds. The hun-

_ dreds heing added are 19, equal to 9 hundreds, to be written in hun-
dreds’ place, and 1 thousand, to be written in thousands’ place.

Ans. 1955 dollars.

Proor.—We may reverse the order, and, beginning at the top, add

the fizures downwards. If the two results are alike, the work may

be supposed to be right, for it is not likely that the same mistake will
be made twice, when the figures are added in a different order.

NotEe. — Proof by the excess of nines. If the work be right, there
will be just as many of any small number, as 9, with the same re-
il_nIainder, in the amount, as in the several numbers taken together.

ence,

In the upper number, 8 (hundreds) is 8 more than a
OP%%%TI%N‘ certain number of nines, (9 5) 7 (tens) is 7 more.
653 | 5 Adding the 8 and 7, and the 6 units together, the sum
426 | 3 is 21 =2 nines and 3 remainder, which we set down at
the right hand, as the excess of nines in this number.
In the same manner, 5 is found to be the excess of nines
. in the second number, and 3 in the third number. These
several excesses being added together, make 1 nine and an excess of
2, which is the same as the excess of nines in the general amount,
found in the same manner. This method will detect every mistake,
except it be 9, or an exact number of nines.
To find what will be the excess after casting the nines out of any
- number, begin at the left hand, and add together the figures which
express the number; thus, to cast the nines out of 892, we say 8
(passing over 9) -2 (dropping 9 from the sum) =1.

From the examples and illustrations now given, we derive
the following

RULE. .

I. Write the numbers to be added, one under another, plac-

Questions, — 9 13, If the amount of the column does not exceed
9, what do you do? What wher. it exceeds 9? How do you add each
column? What do you do wita the amount of the left column? For
what number do you carry? If the amount of a colamn be 36, what
would you set down, and how many would you carry? On what prin-
ciple do you do this? How is addition proved? Why? Repeat the
rule for addition.
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ing units under units, tens under tens, &c., and draw a line
undecrneath.

1. Begin at the unit column, and add together all the fig-
ures contained in it; if the amount does not exceed 9, write
it under the column; but if it exceed 9, write the units in
units’ place, and carry the tens to the column of tens.

III. Add each succeeding column in the same manner, and
set down the whole amount of the last column.

EXAMPLES FOR PRACTICE.

2 3.
2863705421061 4367683021463
3107429315638 1752349713620

6253034792 6081275306217

247135 5652174630128

8673 8703263472013

4. Add together 587, 9658, 67, 431, 258670, 85, 100000,
.6300, and 1. Amount, 145799.

5. What is the amount of 8635, 7, 2194, 16, 7421. 93,
5063, 135, 2196, 89, and 12252 Ans. 27074.

6. A man being asked his age, answered that he left Eng-
land when he was 12 years old, and that he had afterwards
spent 5 years in Holland, 17 years in Germany, 9 years in
France, whence he sailed for the United States in the year
1827, where he had lived 22 years; what was his age ?

Ans. 65 years.

7. A company contract to build six warehouses; for the
first-they receive 36850 dolls. ; for the second, 43476 dolls. ;
for the third, 18964 dolls. ; for the fourth, 62840 dolls. ; for the
fifth, 71500 dolls ; for the sixth, as much as for the first three;
to what do these contracts amount? Ans. 332920 dollars.

8. James had 7 marbles, Peter had 4 marbles more than
James, and John had 6 more than Peter ; how many marbles
in all 2 ns. 34.

- 9. There are seven men ; the first man is worth 67850 dol-
-lars; the second man is worth 2500 dolls. more than the first
man ; the third, 3168 dolls. more than the second ; the fourth,
16973 dolls. more than the third ; the fifth, 40600 dolls. more
than the fourth; the sixth, 19888 dolls. more than the fifth;
and the seventh, 49676 dolls. more than the sixth ; how many
dollars are they ‘all worth ? Ans. 784934 dollars.

10. What is the interval in years between a transaction
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that happened 276 years ago, and one that will happen 125
vears hence ? Ans. 400 years.

11. What is the amount of 46723, 6742, and 986 dollars 2

12. A man has three orchards; in the first there are 140
trees that bear apples, and 64 trees that bear cherries; in the
second, 234 trees bear apples, and 73 bear cherries; in the
third, 47 trees bear plums, 36 bear pears, and 25 bear cher-
ries ; how many trees in all the orchards, and how many of
each kind ?

Ans. 619 trees; 374 bear apples; 162 cherries; 47 plums;
and 36 pears. .

13. A gentleman purchased a farm for 7854 dollars; he
paid 194 dollars for having it drained and fenced, and 300
dollars for having a barn built upon it; how much did it cost
him, and for how much must he sell it, to gain 273 dollars ?

A It cost him 8348 dollars.
75: 1 He must sell it for 8621 dollars.

T 14. Review of Numeration and Addition.

Questions, — What are numbers? What are the methods of
expressing numbers? What is numeration? notation? fundamental
law in the Arabic notation? How does the Arabic differ from the Ro-
man method? What is understood by units of different orders? What
is quantity ? Arithmetic? What is understood by the simple value of
fizures? the local value? the unit value of a number? Explain the
difference between an abstract and a denominate number. What is
addition? the rule? proof? For what number do you caryy, and why ?

EXERCISES.

1. Washington was born in the year of our Lord 1732 ;

he was 67 years old when he died; in what year did he die?
Ans. 1799,

2. The invasion of Greece by Xerxes took place 481 years
before Christ; how long ago is that this current year ? .

3. There are two numbers ; the less is 8671, the difference
between the numbers is 5§97 ; what is the greater number ?

Ans. 9268.

4. A man borrowed a sum of money, and paid in part 684
dollars; the sum left unpaid was 876 dollars; what was the
sum borrowed ? »

6. There are four numbers ; the first 317, the second 812
the third 1350, and the fourth as much as the other three;
what is the sum of them all ? Ans. 4958.

6. A gentleman left his daughter 16 thousand 16 hundred

RS
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and 16 dollars; he left his son 1800 more than his daughter;
what was his son’s portion, and what was the amount of the
whole estate ? 4 Son’s portion, 19416.
; 7S: 1 Whole estate, 37032.
7. A man, at his death, left his estate to his four children,
who, after paying debts to the amount of 1476 dollars, re-
ceived 4768 dollars each ; how much was the whole estate ?

Ans. 205648.
8. A man bought four hogs, each weighing 375 pounds;
how much did they all weigh? Ans. 1600, -

9. The fore quarteis of an ox weigh one hundred and
eight pounds each, the hind quarters weigh one hundred and
twenty-four pounds each, the-hide seventy-six poungds, and
the tallow sixty pounds; what is the whole weight of the ox?

Ans. 600.

10. The imports into the several States in 1842 were as
follows : Me. 606864 dollars, N. H. 60481, Vt. 209868, M ass.
17986433, R. 1. 323692, Ct. 336707, N. Y. 57875604, N. J.
145, Pa. 7385858, Del. 3557, Md. 4417078, D. C. 29056, Va.
316705, N. C. 187404, S. C. 1359465, Ga. 341764, Al.
363871, La. 8033590, O. 13051, Ky. 17306, Tenn. 5687,
Mich. 80784, Mo. 31137, Fa. 176980 dollars; what was the

" entire amount ? Ans. 100162087,

SUBTRACTION OF SIMPLE NUMBERS.

q 18. 1. Charles, having 18 cents, bought a book, for
which he gave 6 cents; how many cents had he left ?

2. John had 12 apples; he gave 6 of them to his brother ;
how many had he left ?

3. Peter played at marbles; he had 23 when he began,
but when he had done he had only 12; how many did he
lose ? '

4. A man hought a cow for 17 dollars, and sold her again
for 22 dollars; how many dollars did he gain ?

5. Charles is 9 years old, and Andrew is 13; what is the
difference in their ages ?

6. A man borrowed 50 dollars, and paid all but 18; how
many dollars did he pay ? that is, take 18 from 60, and how
many would there be left?

The taking of a less number from a greater (as in the fore-
going examples) is called Subtraction. The greater number
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is called the Minuend, the less number the Subtrakend, and
what is left after subtraction is called the Difference, or Re

mainder. .
7. If the minuend be 8, and the subtrahend 3, what is the
difference or remainder ? Ans. &

8. If the subtrahend be 4, and the minuend 16, what is ;he
remainder ?

SieN. — A short horizontal line, —, is the sign of subtrac-
tion. It is usually read minus, which is a Latin word signi-
fying less. It shows that the number after it is to be talken
from the number Zefore it. Thus, 8—3=8 is read 8
minus or less 3 is equal to 5; or, 3 from 8 leaves §. The
latter expression is to be used by the pupil in committing the
following .

SUBTRACTION TABLE.

2—-2—0| 6—3=3 -

3—2—=1| 7+3=4| 3—8=0| 7—7=0
4—2—_—3 8—8=5| ;T =01 g 0T,
6—2= 9—3=—6 —o= — ==
6—2=4|10—3—7 | §75=3110-7=5
7—2=5 4—4=0 10_5:5 8—8=0
8—2=6 5§—4—=1 - | 9—8=1
9—2=7| 6_-4—-2| 6—6=0|10—8=2
J0—=2=8| 7 4_3| 7—6=1 "9 o,
8—3=0| 8—4=4| 8—6=2| ;0 0=
4—83=1| 9—4=5| 9—6=3 =
5—3—2110—4=—6 | 10—6=—4

7 —3 = how many?
8 — 5== how many?
9 — 4 = how many ?
12 — 3 = how many ?
1?2 — 4= how many?

§ 16. When the numbers are small, as in the foregoing
examples, the taking of a less ‘number from a greater is
readily done in the mind ; but when the numbers are large,

18 — 7= how many?
28 »— 7= how many?
22 — 13 = how many ?
33 — 6=how many?
4] — 15= how many ?

Questions, — T 15, What is subtraction? What is the greater
number called? the less number? that which is left after subtraction ?
What is the sign of subtraction? How is it usually read?

minus mean ! What does the sign of subtraction show?

What dces
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the operation is most easily performed part at a time, and
therefore it is necessary to write the numbers down befora
performing the operation.

1. A farmer, having a flock of 237 sheep, lost 114 of them
by disease ; how many had he left ? '

Here we have 4 units to be taken from 7 units, 1 ten to be
taken from 3 tens, and 1 hundred to be taken from 2 hundreds.
It will therefore be most convenient to write the less nuniber
under the greater, observing, as in addition, to place units
under units, tens under tens, &c., thus:

OPERATION. SovuTioN. — We begin with the
From 237 the minuend, ““jl‘s’:ayi“g 4 (.““i?'.s) (ﬁ"".‘”’) (“"}L.s'})l
; , and there remamn 3, (units,) whicl

Take 114 the subtrahend. we set down direc’tlly under the column

. in units’ place. Then proceeding to

123 the remainder.  the next (g)lumn, we sayl,’l (ten) from

3, (tens,) and there remain 2, (tens,)

which we set down in tens’ place. Proceeding to the next column,

we say, 1 (hundred) from 2, (hundreds,) and there remains 1, (hun-

dred,) which we set down in hundreds’ vlace, and the work is done.

It now appears that the number of sheep left was 123 ; that is, 237
— 114 =123, Ans.

Note. — We write units under units, tens under tens, &ec., that
those of the same unit value may be subtracted from each other ; for
we can no more take 3 tens from 7 units than we can take 3 cows
from 7 sheep. :

Ezamples in which each figure in the subtrahend is less than
the figure above it.

2. There are two farms; one is valued at 3750, and the
other at 1500 dollars; what is the difference in the value of
the two farms? . * Ans. 2250.

3. A man’s property is worth 8560 dollars, but he has debts
to the amount of 3500 dollars; what will remain after paying

his debts ? Ans. 5060.
4. From 746 subtract 435. Rem. 311.
5. From 4983 subtract 2351. Rem. 2632.
6. From 658495 subtract 336244. Rem. 322251.

7. From 8764292 subtract 7653181. Rem. 1111111,

Questions. — 7 16. When the numbers are small, how may the
#peration be performed? When they are large, what is. more conve-
wlent? How are the two numbers to be written? Where do you begin
&8 subtraction ?
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C17. 1. James, having 15 cents, bought a pen-knife,
for which he gave 7 cents; how many cents had he left?

OPERATION.

15 cents. A difficulty presents itself here; for we tannot
7 cents. take 7 from 5; but we can take 7 from 15, and
—_— there will remain 8.
8 cents left.

2. A man bought a horse for 85 dollars, and a cow for 27
dollars ; what did the horse cost him more than the cow ?

OPERATION. SoruTioN. — The same difficulty presents itself here

: as in the last example, that is, the unit figure in the

27 subtrahend is greater than the unit figure in the minu-

end. To obviate this difficulty, we may take 1 (ten)

from the 8 (tens) in the minuend, which will leave

7 (tens,) and add it to the 5 units, making 15 units, (7 tens 4 15
units = 85,) thus,

TENS. UNITS.
7 15 We now take 7 units from 15 unit€, and 2 tens from

9 7 7 tens, and have 5 tens and 8 units, or 58 remainder ;
that is 85 —27 =158 dollars more for the horse than

5 8 for the cow. /
The operation may be shortened as follows:

We have 8 tens and 5 units in the minuend
OPERATION. s
Horse, 85 ;oI;lars and 2 tens and 7 units in the subtrahend. We
’ « ' can now, in the mind, suppose 1 ten taken from
Cow, 27 the 8 tens, which would leave 7 tens, and this
= 1 ten we can suppose joined to the 5 units,
Diff. 68 « making 15. We can now take 7 from 15, as
before, and there will remain 8, which we set
down. The taking of 1 ten out of 8 tens, and joining it with the 5
units, is called borrowing ten. Proceeding to the next higher order,
or tens, we must consider the upper figure, 8, from which we bor-
rowed, 1 less, calling it 7; then, taking 2 (tens) from 7, (tens,) there
will remain 5, (tens,) which we set down, making the difference 58
dollars, Ans.

Questions, — 9 17, In subtracting 7 from 15, what difficulty pre-
sents itself? How do you obviateit? In taking 27 from 85, instead of
taking 7 from 5 what do you take it from? Whence the 15? From
what do you subtract the 2 tens? Why not from 8 tens instead of 7
tens? What is this operation called? Exphin how the operaticn is
performed in example 3. There is another method, often practised,
erroneously called dorrowing ten, — explain the principle on which it is
done. When we subtract units from units, of what name will the
remzinder be? tens from tens, what? hundreds from hundreds, what?
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’

NoTz. —1It has besn usual to perform subtraction, where the figure
in the subtrahend is larger than the figure above it, on another prin-
eiple. If to two unequal numbers the same number be added, the dif-
jerence between them will remain the same. Thus, the difference
between 17 and-8 is 9, and the difference between 27 and 18, each
being increased by 10, is also 9. Take the last example.

'rxgs. m‘ll;s' Adding 10 units to 5 units in the minuend, and 1

3 " ten to 2 tens in the subtrahend, we have increased

* both by the same number, and the remainder is not

This method, which has been erroneously called borrowing ten,
may be practised by those who prefer, though the former is more
simple and equally convenient.

3. From 10000 subtract 9. -

OPERATION. - SoLUTION. —In this example we have 0 units from

10000 which to subtract 9 units, and going te tens of* the

9. minuend; we have 0 tens, nor hundreds, nor thousands ;

but we have 1 ten thousand from which, borrowing 10

- units, we have 9990, that is, 9 thousands, 9 hundreds

9991  and 9 tens left. Taking 9 units from 10 units, we

have 1 unit, then no tens in the subtrahend from 9 tens

in the minuend leave 9 tens, no hundreds from 9 hundreds leave 9
hundreds, no thousands from 9 thousands leave 9 thousands.

4. A man borrowed 713 dollars and paid 476 dollars; how

much did he then owe? Ans. 238 dollars.
6. From 1402003 take 681404. Rem. 720599.
6. What is the difference between 36070324301 and 280-

403733151 Ans. 8029950986.

7. From 81324036521 take 2546057867.
Rem. 78777978654.

4 18. To provE AppITION AND SuBTRACTION. — Addition
and subtraction are the reverse of each other. Addition is
putting together ; subtraction is taking asunder.

1. A man bought 40 sheep 2. A man sold 18 sheep
and sold 18 of them; how and had 22 left; how many
many had he left ? had he at first?

40 — 18=22 sheep left. 18+ 22 =140 sheep at first.
Ans. Ans.

Hence, subtraction may be proved by addition, and addition
by subtraction. :

To prove subtraction, add the remainder to the subirakend,
and, if the work is right, the amount wil be equal to the
minuend.
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To prove addition, subtract, successively, from the amount,
the several numbers which were added to produce it, and, if
the work is right, there will be no remainder. ~ Thus 7 4- 8
+6=21; proof, 21 —6=16,and 16 —8="7, and 7 —

NorE. — Proof by excess of nines. We may cast out the nines in
the remainder and subtrahend ; if the excess equals the excess found
by casting out the nines from the minuend, the work is pyesumed to
be right.

From the remarks and illustrations now given, we deduce
the following

RULE.

I. Write down the numbers, the less under the greater,
lacing units under units, tens under tens, &c., and draw a
ine under them.

II. Beginning with units, take successively each figure in
the lower number from the figure over it, and write the re-
mainder directly below.

III. When a figure of the subtrahend exceeds the figure
of the minuend over it, borrow 1 from the next left hand
figure of the minuend; and add it to this upper figure as 10,
in which case the left hand figure of the minuend must be
considered one less. :

Note. —Or when the lower figure is greater than the one above
it we may add 10 to the upper figure, and 1 to the next lower figure.

EXAMPLES FOR PRACTICE.

1. If a farm and the buildings on it be valued at 10000,
and the buildings alone be valued at 4567 dollars, what is the
value of the land ? Ans. 5433 dollars.

2. The population of New York in 1830 was 1,918,608;
in 1840 it was 2,428,921; what was the increase in ten
years ? Ans. 610,313.

3. George Washington was born in the year 1732, and
died in the year 1799 ; to what age did he live ?

Ans. 67 years.

4. The Declaration of Independence was published July

4th, 1776 ; how many years to July 4th the present year?

Questions, — 9 18, Addition is the reverse of what? Subtrac
tion, of what? How will you show that they are so? How do yoo
prove subtraction? How can you prove addition by subtraction?
peat the rule for subtraction. !
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5. The Rocky Mountains, in N. A., are 12,500 feet above
the level of the ocean, and the Andes, in S. A., are 21,440
feet; how many feet higher are the Andes than the Rocky
Mountains ? Ans. 8,940 feet.

Nore. — Let the pupil be required to prove the following examples.

6. What is the difference between 7,648,203 and 928,671 ?
Ans. 6,719,532,
7. How much must you add to 358,642 to make 1,457,945?
Ans. 1,129,303.
8. A man bought an estate for 13,682 dollars, and sold it
ugain for 15,293 dollars; did he gain or lose by it? and how
much ? Ans. 1,611 dollars.
9. From 364,710,825,193 take 27,940,386,574.
10. From 831,025,403,270 take 651,308,604,782.
11. From 127,368,047,216,843 take 978,654,827,352.

9 19. Review of Subtraction.

Quéstions. — What is subtraction? What is the rule? What
is understood by borrowing ten? Of what is subtraction the reverse?
How is subtraction proved? How is addition proved by subtraction?

) .« ©®
EXERCISES.

1. How long from the discovery of America by Columbus,
in 1492, to this present year?
2. Supposing a man to have been born in the year 1773,

how old was he in 18472 Ans. 74.
3. Supposing a.man to have been 80 years old in the year
1846, in what year was he born? Ans. 1766.

4. There are two riumbers, whose difference is 8764 ; the
greater number is 16U37 ; I demand the less. Ans. 6923.
5. What number is that which, taken from 3794, leaves

8652 _ Ans. 2929.
6. What number is that to which if you add 789, it will
become 6350 2 Ans. 5561.

7. A an possessing an estate of twelve thousand dollars,
gave two thousand five hundred dollars to each of his two
daughters, and the remainder to his son; what was his son's
share ? ~ Ans. 7000 dollars.

8. From seventeen million take fifty-six thousand, and
what will remain ? Ans. 16,944,000.

b ad
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9. 'What number, together with these three, viz., 1301,
2561, and 3120, will make ten thousand ? Ans. 3018.

10. A man bought a horse for one hundred and fourteen
dollars, and a chaise for one hundred and eighty-seven dol-
lars; how much more did he give for the chaise than for the
norse ?

11. A man borrows 7 ten dollar bills and 3 one dollar bills,
and pays at one time 4 ten dollar bills and 6 ope dollar bills;
how many ten dollar bills and one dollar bills must he aftes-
wards pay to cancel the debt?

Ans. 2 ten doll. bills and 8 one doll.

12. The greater of two numbers is 24, and the less is 16 ;
what is their difference ?

"~ "13. The greater of two numbers is 24, and their difference
8; what is the less number ?

14. The sum of two numbers is 40, the less is 16; what

is the-greater ?

EXERCISES IN ADDITION AND SUBTRACTION.

15. A man carried his produce to market; he sold his
pork for 45 dollars, his cheese for 38 dollars, and his butter
for 29 dollars; he received, in pay, salt to the value of 17
dollars, 10 dollars’ worth of sugar, 5 dollars’ worth of molasses,
and the res$ in money ; how much money did he receive ?

Ans. 80 dollars.

16. A boy bought a sled for 28 cents, and gave 14 cents to
have it repaired ; he sold it for 40 cents; did he gain or lose
by the bargain ? and how much? Ans. He lost 2 cents.

17. One man travels 67 miles in a day, another man fol-
lows at the rate of 42 miles a day; if they both start from
the same place at the same time, how far will they be apart
at the close of the first day ? of the second ? of the
third ? of the fourth?  Ans. To the last, 100 miles.

18. One man starts from Boston Monday morning, and
travels at the rate of 40 miles a day; another starts from the
same place Tuesday morning, and follows on at the rate of
70 miles a day; how far are they apart Tuesday night?

Ans. 10 miles.

19. A man, owing 379 dollars, paid at one time 47 dollars
at another time 84 dollars, at another time 23 dollars, and at
another time 143 dollars; how much did he then owe ?

Ans. 82 dollars.

20. Four men bought a lot of land for 482 dollars ; the first
man paid 274 dollars, the second man 194 dollars less than
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the first, and the third man 20 dollars less than the second;
how much did the second, the third, and the fourth man pay ?
The second paid 80.
Ans. { The third paxd 60.
The fourth paid 68.
21 Four men bought a horse ; the first man paid 21 dol-
lars, the second 18 dollars, the third 13 dollars, and the fourth
as much as the other three, wanting 16 dollars; how much
did the fourth man pay ? and what did the horse cost ?
Ans. Fourth man paid — dolls. ; horse cost 88 dolls.
22, From 1,000,000 take 1, and what remains? (See T17
Ez. 3.)

MULTIPLICATION OF SIMPLE NUMBERS.

20. 1. If one orange costs 6 cents, how many cents
must I give for 2 oranges? how many cents for 3
oranges ? for 4 oranges ?

2. One bushel of apples cost 20 cents; how many cents
must I give for 2 bushels 2 for 3 bushels ?

3. One gallon contains 4 quarts; how many quarts in 2
gallons? —— in 3 gallons? in 4 gallons?

4. Three men bought a horse; each man paid 28 dollars
for his share; how many dollars did the horse cost them ?

5. In one dollar there age one hundred cents; how many
cents in 5 dollars ?

6. How much will 4 pairs of shoes cost at 2 dollars a pair ?

7. dHow much will two pounds of tea cost at 43 cents a

und ?
po& There are 24 hours in one day ; how many hours in 2
days? in 3 days? —— in 4 days ? in 7 days?

9. Six boys met a beggar, and gave him 15 cents each;
how many cents did the beggar receive ?

In this example we have 15 cents (the number which each
boy gave the beggar) to be repeated 6 times, (as many times
as there were boys.)

When questions occur where the same number is to be
repeated several times, the operation may be shortened by a
rule called Multiplication.

In multiplication the number to be repeated is called the
Multiplicand.

The number which shows kow many times the multiplicand
8 to be repeated, is called the Multiplier.
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The result, or answer, is called the Product.

The multiplicand and multiplier taken together are called
Factors, or producers, because when multlplxed together they
produce-the product.

10. There is an orchard in which are 5 rows of trees, and
27 trees in each row; how many trees in the orchard ?

In the first row, . . . 27 trees. SovuTioN.—The whole num-

«  second, ....21 ¢ ber of trees will be equal to the

“«  third, . . ... 27 @ am?lum of five 27’s added to-

¢ ether.

:: Jourth, ... .27 ‘: € In adding, we find that 7

ﬁﬂb cee. . 27 taken five times amounts to 35.

‘We write down the five units,

In the whole orchard, 135 trees. and reserve the three tens; the

amount of 2 taken five times is

10, and the 3, which we reserved, makes 13, which, written atthe
left of units, makes the whole number of trees 135.

If we have learned that 7 taken 5 times amounts to 35, and that 2
taken 5 times amounts to 10, it is plain we need write the number
27 but once, and then, setting the multiplier under it, we may say,

5 times 7 are 35, writing
Multiplicand, 27 trees in each row. down the 5, and reserving

—

Multiplier, . 5 rows. the 3 (tens) as in addition.
Again, 5 times 2 (tens) are
Product, . 135 trees, Ans. 10, (tens,) and 3, (tens,)

which we reserved, make
13, (tens,) as before.

From the above example, it appears that multiplication is
a short way of performing many additions, and it may be
defined,— The method of repeating one of two numbers as
many times as there arc units in the other.

Sien:—Two short lines, crossing each other in the form
of the letter X, are the sign of multiplication. When placed
between numbers it shows that they are to be multiplied
together; thus, 3 X 4 =12, signifies that 3 times 4 are
equal to 12, or 4 times 3 are equal to 12; and thus,4 X 2 X
7 = 56, signifies that 4 multiplied by 2, and this product by
7, equals 56.

Questions, — 720, When questions occur in which the same
number is to be repeated several times, how may the operation be short-
ened? In multiplication, what is the multiplicand? the multiplier? the
product? What are factors? Why? What is multiplication ? Illus-
trate by the two methods of performing the 10th example. How do
you define multiplication ? at is the SLgni Repeat the table.
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-

Nore. — Before any progress can be made in this rule, the follow
MULTIPLICATION TABLE.

ing table must be committed perfectly to memory.
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9 X 2 =how many ? 4x3X
4 X 6 = how many ? 3 X 2 X 5—=how many?
8 X 9 = how many? 7 X 1 X 2=how many?
3 X 8 X 3 X 2 =how many?
5X%X IxX2x4

7 =how many ?
X 6 =how many ?

5==how many?

21, 1. There are on a board, 3 rows of stars, and 4
stars in a row; how many stars on the board ?

DIAGRAM OF STARS. A slight inspection of the diagram will
% ¥ * show that the number of stars may be
found by considering that there are either
* * k¥ 3 rows of 4 stars each, (3 times 4 are 12,)
* * % % or 4 rows of 3 stars each, (4 times 3-are
12;) therefore, we may use either of the
iven numbers for a multiplier, as best suits our convenience.
e generally write the numbers as in subtraction, the larger
uppermost, with units under units, tens under tens, &c. Thus,

Multiplicand, 4 stars.

Multiplier, 3 rows. Note. —4 and 3 are the fators,
—_ which produce the product 12.

Product, 12 stars, Ans.

This diagram of stars is commended to the particular at-
tention of the pupil, as it is intended to make use of it here-
after in illustrating operations in multiplication and also in
division.

First, you will notice the terms of the diagram, and their
application.

TERMS OF THE DIAGRAM. ‘
Using this term as a representation or
Stars in @ row. { symbol of the multiplicand and one factor
of the product.

Using this term as a symbol of the mul-
tiplier and the other factor of the product.

Using this term as a symbol of the pro-
duct, for when the stars in a row are taken
Number of stars.{ as many times as there are rows of stars,

then the product will be the whole number
of stars contained in the diagram.

Number of rows. {

As the stars in a row symbolize the multiplicand, it follows
that the multiplier (number of rows) in reality simply express-
es the number of times the multiplicand (stars in a row) is to
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be taken. Hence, to multiply by 1, (1 row of stars,) is to take
the multiplicand (stars in a row) 1 time; to multiply by 2,
(2 rows,) is to take the multiplicand (stars in a row) 2 times;
to multiply by 3, (3 rows,) is to take the multiplicand (stars
in a row) 3 times, and so on.

ILLusTrRATION. — What cost 7 yards of cloth at 3 dollars a
yard? (7 rows, 3 stars in a row.) The two numbers as
given in the question are both denominate ; but how are the
to be considered in the operation ? The price of 7 yards will
evidently be 7 times the price of 1 yard, that is, 7 times 3
dollars ; dollars (number of stars) is the thing sought by the
question ; and hence, 3 dollars being of the same name as the
thing or answer sought, is the ¢7ue multiplicand. That num-
ber which was yards in putting the question, being taken for
the multiplier, in this relation is not to be considered yards,
but zimes of taking the multiplicand ; and hence, in the oper-
ation, it must always be considered an abstract number
For multiplication is a short way of performing many ad-
ditions, and to talk of adding 3 dollars to itself 7 yards times
is nonsense. But we can repeat 3 dollars as many tiines as
1 yard is repeated to make 7 yards.

There is then a true multiplicand and a true multiplier.
The true multiplicand is that number which is of the same
pame as the answer sought; the true multiplier is that num-
ber which indicates the times the true multiplicand is to be
repeated, or taken; but as it respects the operation, it has
been shown above that we may use either of the given num-
bers as the multiplier ; that is, the multiplicand and multiplier
may change places; still, the product will always be of the
same name as the true multiplicand.

This application of the terms of the diagram to the terms
of the question we shall call symbolizing the question. -

Questions, — 7 21, You have in your book a diagram of stars;
what is the first use made of it? Whatis the difference between 4 times
7,and 7 times 47 Which of the given numbers may be used for the
multiplier? What are the terms of the diagram? What do these terms
symbolize? 6 times 7 are 42, —which of these numbers is the multipli-
sand? the multiplier? the product? and what, in the diagram, is a sym-
bol of each? What does the multiplier express? Show by the diagram
what it is to multiply by 1, by 2, by 3, &c. What must the multiplier
always be considered? ~What do you understand by the true multipli-
cand? by the true muitiplier? What will the product alwa%sw;b:? Give
an example to show that you understand these principles. t do you
understand by symbolizing a question ?
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Norz. —Let the teacher see to it fhat these principles are well
understood by the pupil before he proceeds.

As the pupil advances, the teacher should, from time to time, refer
him back to a review of these principles.

22, 1. What will 84 barrels of flour cost, at 7 dollars
a barrel ?

Sorvtiox. — The price of 84 barrels will evidently be 84 times the
rice of 1 barrel, 7 stars in one row X by 84, number of rows, 7 dol-
ars is the Zrue multiplicand, &ec. ; but as it will be more convenient,

the multiplicand and multiplier may change places, and we ma
consider it 7 rows of 84 stars in a row, and multiply the number o
barrels, 84, by the price of 1 barrel, thus —

Writing the larger number uppermost,

OPERATION. as in subtraction, (9 16,) and the multi-
inli lier under uniis of the multiplicand, we
%Zﬁgp Zﬁznd, 83 Eegin at the right hand and say, 7X 4
plier, (units) = 28 (units) =2 tens and 8 units ;

we set down the 8 units in units’ place, as
Product, 688 dolls. in addition, and reserving the 2 lt)emp, we

say, 7 X 8 (tens) = 56 (tens,) and 2 (tens)
which we reserved, make 58 (tens,) or five hundred and 8 tens, which
we set down at the left of the 8 units, and the whole make 588 dol-
lars, the cost of 84 barrels of flour, at 7 dollars a barrel, Ans.

2. A merchant bought 273 hats, (stars in a row,) at 8 dol
lars each, (number of rows;) what did they cost (number of
stars) ? - Ans. 2184 dollars.

3. How many inches are there in 253 feet, (stars in a
row,) every foot being 12 inches (number of rows) ?

OPERATION. Soryrion. — The product of 12, with each of the

253 significant figures or digits, havii:g been comnmitted to

12 meuory from the multiplication, . :bl., it is just as easy

—— to multiply by 12 as by a single figure. Thus, 12
Ans. 3036 times 3 are 36, &ec.

4. What will 476 barrels of fish cost, at 11 dollars a bar-
rel ? Ans. 5236 dollars.

From these examples we deduce the following

Questions. — 22, How will you explain the first exa.nple?
When you multiply units by units, what 1s your product? When tens
by units, what? How can you muluply by 12? How do you write
down numbers for multiplication? How do you perform multiplication
when the multiplie does not exceed 127
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RULE.

I. To set down numbers for multiplication. Write down
the multiplicand, under which write the multiplier, setting
units under units, tens under tens, &c.

II. To perform multiplication when the multiplier does not
exceed 12. Begin at the right hand, and multiply each figure
in the multiplicand by the multiplier, setting down and car-
rying as in addition.

EXAMPLES FOR PRACTICE.

5. A farmer sold 29 bags of wheat, each bag containing 3
bushels ; how many bushels did he sell? 29 X 3= how
many ?

6. A farmer, who had two farms, raised 361 bushels of
wheat on one, and 6 times as much on the other; how many
bushels did he raise on both ? Ans. 2166 bushels.

7. A miller sold 42 loads of flour, each load containing 9
barrels, at 7 dollars a barrel; how many barrels of flour did
he sell, and what did the whole cost?

Ans. He sold barrels ; cost, 2646 dollars.

q 23. 1. A piece of valuable land, containing 33 acres,
(number of rows,) was sold for 246 dollars an acre, (stars ina
row ;) what did the whole cost?

Note 1. — When the multiplier exceeds 12, it is more convenient
to multiply by each figure separately : —

FIRST OPERATION.
Multiplicand, 246 dollars, price of 1 acre.
Multiplier, 33 number of acres.

SoruTioN. —In
this example, the
multiplier consists
of 3 tens and 3

. units. First, mul-
st product, 738 dollars, price of 3 acres. tiplying by the 3

units, gives us 738 dollars, the price of 3 acres.

Having found the price of 3 acres, our next step is to get
the price of 30 acres.

SECOND OPERATION. To do this, we multiply by tho

246 dollars, price of 1 acre.
33 number of acres.

738 dollars, price of 3 acres.
738 (tens) price of 30 acres.

8118 dollars, price of 33 acres.

8 tens, (thirty,) and write the
first figure of the product (8) in
tens’ place, that is, directly under
the jigur: by which we multiply.
For the price of 30 acres being
10 times the price of 3 acres, it
will consist of the same figures,
each being removed 1 place to-

waids the left, by which its value is increased 10 times. Then add-
4
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ing together the price of 3 acres, and the price of 30 acres, we have
the price of 33 acres.

Norte. — The correctness of the above operation results from the
fact that when units (st order) are multiplied by units, (1st ordes,)
the product is units, 1st order. Tens (2d order) X units, (1st order,)
the product is units of the 2d order. Hundreds (3d order) X tens,
(2d order,) the product is units of the 4th order.

And universally,—

If a figure of any order be multiplied by some figure of an-
other order, the product will be units of that order indicated
by the sum of their indices, minus 1. Thus, 7 of the 5th
order, (70000,) multiplied by 4 of the 3d order, (400,) their
indices being 6 4+ 3 =8, and 8 — 1 =17, their product will
be 28 units of the 7th order, that is, 28 millions.

2. How many yards in 23 pieces of broadcloth, each piece
containing 67 yards?

OPERATION. SoLuTion. — Multiplying 67 yards

67 yards in each piece. by 3, we get 201 yards in 3 pieces ; and
; € multiplying 67 by 2 tens, we get 134

E’ mamber of pieces. tens, = 1340 yards in 20 ’pieces. Add
201 yards in 3 pieces. the two products together, and we get
134 ~ «  « 20 pieces. 1540 yards (No. of stars) in 23 pieces.

— Ans. 1540 yards.
1641 « <« 23 pieces.

Hence,— To perform multiplication when the multiplier
wcceeds 12,—

RULE.

I. Multiply the multiplicand by each figure in the multi-
plier separately, first by the units, then by the tens, &c., re-
membering always to place the first figure of each product
directly under its multiplier.

II. Having multiplied in this manner by each figure in the
multiplier, add these several products together, and their sum
will be the answer.

Proor. — Take the multiplicand for the multiplier, and the multi-

plier for the multiplicand, and if the product be the same as at first,
the work may be supposed to be right.

Questions, — ¥ 23, How do you multiply when the multiplier
exceeds 12? Wher: do you write the first figure of each product?
Why ? What do you do with the several products? Repeat the rule.
What is the method of proof? A figure of any one order multiplied by
some figure of another order, the product will be what? -
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EXAMPLES FOR PRACTICE.

3. There are 320 rods in a mile; how many rods are
there in 67 miles? 320 X 57 = how many?

4. It is 436 miles from Boston to the city of Washington ;
how many rods is it ?

5. What will 784 chests of tea cost, at 69 dollars a chest ?
784 X 69 — how many?

6. 1f 1851 men receive 768 dollars apiece, how many dol-
lars will they all receive ? Ans. 1403058 dollars.

Note. — Proof by the excess of nines. Casting out the nines in the
multiplicand, we have an excess of 6, which we write be-
1851 fore the sign of multiplication. Also, we find the excess
758 in the multiplier to be 2, which we write after the sign.
The product of the nines cast out from each factor will be
1403058 an exact number of nines, since every nine multiplied by
nine produces an exact number of nines. Hence, if there
PROOF. is an excess of nines in the entire product, it must be from
3 an excess in the product of the excesses, 6 and 2, found
68X 2 in the factors. Multiplying 6 by 2, and casting out nine
3 from the product, we write the excess, 3, over the sign;
and casting out the nines from the product of the factors,
we find the excess will be the same number 3, which we write under
the sign, and presume that the work is right.

7. There are 24 hours in a day ; if a ship sail 7 miles in
an hour, how many miles will she sail in 1 day, at that rate ?
how many miles in 36 days ? how many miles in 1 year, or
365 days ? Ans. 61320 miles in 1 year.

8. A merchant bought 13 pieces of cloth, each piece con-
taining 28 yards, at 6 dollars a yard; how many yards were
there, and what was the whole cost ?

Ans. to the last, 2184 dollars.
9. Multiply 37864 by 235. Product,, 8895040.
10.

“ 29831 « 952, “ 28399112.

11. “ 93956 ¢« 8704. o 817793024.
12. The factors of a certain number are 25 and 87 ; what

is the number ? Ans. 2175.

13. A hatter sold 15 cases of hats, each containing 24 hats
worth 8 dollars apiece; how many hats did he sell, and to
how many dollars did they amount ?

Ans. to the last, 2880 dollars.

14 A grazier sold 23 head of cattle every year for 6 years,
at an average price of 17 dollars a head ; how many head of
cattle did he sell, to how much did they amount each year,
and to how much did they amount in 6 years? -

Ans. to the last, 2346 dollars.
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Contractions in Multiplication.

2. 1. Whken the multiplier is a composite number.

Any number which can be produced by multiplying two or
more numbers together, is called a Composite number, and

The numbers which are multiplied together to produce it
are called its Component parts, or Factors; thus, 16 can be
produced by multiplying together 3 and 8, and is, therefore, a
composite number, and the numbers 3 and § are its compo-
nent parts.

So, also, 24 is a composite number. Its component parts
may be 2 and 12, (2 X 12=24,) or 3and 8, (3 X 8=24,)
ordand 6, (4 X6=24)0r2,3,and 4, X3 X4=24,)
0r2,2,2,3 2X2xX2x3=24)

1. What will 18 yards of cloth cost, at 4 dollars a yard ?
3 X 6=18. It follows, therefore, that 3 and 6 are compo-
nent parts of 18.

OPERATION. SoruTion.—If 1 yard cost 4 dol-

4 do[lars, cost ofl yard. lars, 3 yH.l‘dS will cost 3 times 4 dol-
3 yards. lars, = 12 dollars; and, if 3 yards
— : cost 12 dollars, 18 yards (3 X 6=
12 dollars, cost of 3 yards.  18) will cost 6 times as much as 3

6 (3 X 6 =) 18 yards. yards, that is, 6 times 12 dollars =

— 72 dollars. Hence,
72 dollars, cost of 18 yards.

To perform multiplication when the multiplier exceeds 12,
and is a composite number,—

RULE.

I. Separate the multiplier into two or more component
parts, or factors.

II. Multiply the wmultiplicand by one of the component
parts, and the product thus obtained by the other, and so on,
if the component parts be more than two, till you have multi-
plied by each oune of them.. The last product will be the
product required. -

Questions, — § 24. What is a composite number? What are the
componeat parts, or tactors? Why is 15 a composite number? How
many f{actors may a composite nuinber have? Is 11 a composite num-
ber? Why not? Explam the Ist example. How do you multiply by
& composite number? Does it matter by which factor you multiply
first? Have you performed the 3 operations, (Ex. 2.) and compared thesr
products ?
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EXAMPLES FOR PRACTICE.

2. What will 136 tons of potash cost, at 96 dollars per
ton ?

Let the pupil make 3 operations, and multiply, 1st by 12
and 8; 2dly, by 4, 4, and 6; 3dly, by 96, and compare the
operations; he will find the results to be the same in each
case. Ans. 13056 dollars.

3. Supposing 342 men to be employed in a certain piece

of work, for which they are to receive 112 dollars each; how
much will they all receive ?

8X7X2=112. Ans. 38304 dollars.
4. How many acres of land in 48 farms, each containing
367 acres? Ans. 17616 acres.

~ _ 9. Supposing 168 persons to be employed in a woollen
factory, at an average price of 274 dollars each per year; how
much will they all receive ?

8 X7 X 3=168. Ans. 46,032 dollars.
6. Multiply 853 by 66. Product, 47,768.
7. “ 18109 « 35. “ 633,515,
8 o« 1947271 « 81. “  157,728,951.

T R25. II. When the multiplier is 10, 100, 1000, §-c.

1. What will 10 acres of land cost, at 25 dollars per acre?

SoLuTion. — The price of 10 acres will be 10 times the price of 1
acre, or 10 times 25 dollars,

Now if we annex a cipher to
OPERATION. 25, the 5 units are made 5 tens,
25 dollars, price of 1 acre. and the 2 tens are made 2 hun-
250 dollars, price of 10 acres. dreds. Each figure, then, is in-
creased ten-fold, and consequently

the whole number is multiplied by 10.

It is also evident that if 2 ciphers were annexed to 25, the 5 units ~
would be made 5 hundreds, and 2 tens would be made 2 thousands,
each figure being increased a hundred fold, or multiplied by 100. If
1]3{ ciphers were annexed, each figure would be multiplied by 1000, &c

ence,

When the multiplier 1s 10, 100, 1000, or 1, withk any num-
ber of ciphers annezed,—
RULE.
Annex as many ciphers to the multiplicand as there are

.

Questions, — T 25, How are the figures of a number affected, by

«+ .placing one cipher at the right hand? two ciphers? three ciphers? &c.

* ..-%' then; do you multiply by 1, withgany number of ciphers annexed !
* . g% R

Sk .
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ciphers in the multiplier, and the multiplicand, so increased,
will be the product required.

EXAMPLES FOR PRACTICE.

2. What will 76 barrels of flour cost, at 10 dollars a bar-
rel ? Ans. 760 dollars.

3. If 100 men receive 126 dollars each, how many dollars
will they al. receive ? Ans. 12600 dollars.

4, “yhat will 1000 p_eces of broadcloth cost, estimating
each piece at 312 dollars? Ans. 312000 dollars.

5. Multiply 5682 by 10000. '

6. « 82134 « 100000

-

1 26. 1II. When there are ciphers on the right hand of
the multiplicand, multiplier, either or both.

1. What will 40 acres of land cost, at 27 dollars per acre ?

OPERATION. Sox.vx;olr; — The price of 40
27 do pric 1 acre.  acres wi 40 times the price
4 lars, price of of 1 acre. But 40 being a com-
- positeu]nux;lbe;, (4 X 16=40,)
. we multiply by 4, one compo-
108 dollars, price of 4 acres.  peny part, to get the price of 4
1080 dollars, price of 40 acres. acres, and then to multiply the
price of 4 acres by 10, the other

component.part, we annex a cipher to get the price of 40 acres.

2. What will 200 acres of land cost, at 400 dollars an
acre? .
FIRST OPERATION, SorvTioN. — The 200 acres
400 dollars, price of 1 acre. will cost 200 times the price
200

of 1 acre. We see in the op-
eration that the product is 8

000 with 4 ciphers at the right
000 hand, the same number as in
800 the multiplicand and multi-

—_— plier counted together. We
80000 dollars, price of 200 acres. may then shorten the opera-
tion, as follows: —

SECOND OPERATION. Multiplying the significant figures together,
we place their product, 8, under the 2.  Then
200 we annex to this product 4 ciphers, the num-
_— ber in both factors. Hence,
80000

To perform multiplication when there are ciphers on the
right hand of either, or bothgthe factors,—

3.
N

-~
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RULE.
I. Set the significant figures under each other, placing the
ciphers at the right hand.
Il. Multiply the significant figures together.
IIl. Annex as many ciphers to the product as there are on
the right hand of both the factors.

EXAMPLES FOR PRACTICE.

3. If 1300 men receive 460 dollars apiece, how many dol
lars will they all receive ? Ans. 598000 dollars.
4. It takes 200 shingles to lay 1 course on the roof of a
barn, and there are 60 courses on each of the two sides; how
many shingles will it take to cover the barn ?
Ans. 24000.
5. A certain storehouse contains 30 bins for storing wheat,
and each bin will hold 400 bushels; how many bushels of

wheat can be stored in it ? Ans. 12000 bushels.
G 2. IV. When there are ciphers between the significant
Jfigures of the multiplier.

1. What is the product of 378, multiplied by 2047

FIRST OP3E7R§TION. Multiplying by a cipher 8ECOND OPERATION

produces nothing. There- 378

204 fore, in the multiplication, 204

i we may omit the cipher, g

1612 and multiply by the sig- 1512
000 :l;ﬁcant ﬁgures only, as in 756

756 e second operation. — e

_— Hence, to perform mul- 77112

77112 tiplication,
When there are ciphers between the significant figures of
the multiplier, —
RULE.

Omit the ciphers, and multiply by the significant figures
only, remembering to place the lst figure of each product
directly under its multiplier.

Questions, — T 26, How do you set down numbers for multipl.-
cation, when there are ciphers on the right hand of the multiplicand,
multiplicr, either or both? How do you multiply? How many ciphers
do yon annex to the J:roduct? If there were 2 ciphers on the right hand
of your mulriplicand, and 5 on the right hand of your multiplier, how
many would you annex to the product?

9 27, When there are ciphers between the significant figures of the
madiplier, how do you multiply? Where do you set the 1st figure of
the product ?
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EXAMPLES FOR PRACTICE.

2. Multiply 1564326 by 3007, Product, 464058282,
3. Multiply 543 by 206. Product, 111858.
4. Multiply 1620 by 2103. Product, 3406560,
5. Multiply 36243 by 32004.  Product, 1159920972.
6. Multiply 101,010,101 by 1,001,001.

roduct, 101,111,212,111,101.

q 28, Other Methods of Contraction. '
1. When the multiplier is 9, 99, or any number of 9’s,—

Annex as many ciphers to the multiplicand as there are
nines in the multiplier, and from the number thus produced,
subtract the multiplicand ; the remainder will be the product.
Thus,

Multiply 6547 by 999.

OPERATION.
€547000 Let the pupil prove the operation by actual mul:
6547 tiplication. '

6540453 Ans.

II. When the multiplier is 13, 14, 15, 16, 17, 18, or 19,—
Multiply 32046375 by 14. '

Place the multiplier at the right of the mul-

OPERATION. tiplicand, with the sign of multiplication be-
32046375 X 14 tween them; multiply the multiplicand by the
128185500 unit figure of the multiplier, and set the product
—_— one place to the right of the multiplicand. This
448649250 Ans. product, added to the multiplicand, makes the
true prodact.

NotE. — If the multiplier be 101, 102, ., to 109,—.
Maultiply 72530486 by 103.

OPERATION.
72530486 x 103  Multiply as above, and set the product two
217591458 places to the right of the multiplicand, and

add them together for the tr oduct.
7470640058 Ans. gether for the true produe

Questions,— 9 28, When the multiplier is 9, 99, &c., why does
the contraction, as above directed, give the true product? Ans. Multi-
plying by 9 repeats the multiplicand 9 times ; annexing a cipher repeats
or increases it 10 times, which is 1 time too many : hence the rule, sub-
tract it 1 time, &e. When the multiplier is 13, 14, &c., why? When

101, 102, &c., why? When 21, 31, &c., why ?
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IIL When the multiplier is 21, 31, and so on to 91,—
Multiply 83107694 by 31.

OPERATION. Multiply I?' the tens’ figure only of the mul-
83107694 x 31 tiplicand, and set the unit figure of the product
240323082 under the place of the tens, and so on; then

add them together for the true product.
2576338514 Ans. & er

1 29. Review of Multiplication.

Questions. — What is multiplication, and how defined? Explain
the use of the diagram of stars, and show its application to Ex. 1,
9 22. What must the true multiplier always be? the product? Why
can the factors exchange places? How do you multiply by 12, or less?
by a number greater than 127 by a composite number? by 1 with
ciphers annexed? by any number with ciphers annexed? when there
are ciphers between the significant figures? When units of different
orders are multiplied together, of what order is the product ?

EXERCISES.

1. An army of 10700 men, having plundered a city, took
so much money, that, when it was shared among them, each
man received 46 dollars ; what was the sum of money taken ?

Ans. 492200 dollars.

2. Supposing the number of houses in a certain town to
be 145, each house, on an average, containing two families,
and each family 6 members, what would be the number of

inhabitants in that town ? Ans. 1740.
3. If 46 men can do a piece of work in 60 days, how many
men will it take to do it in one day ? Ans. 2760.

4. Two men depart from the same place, and travel in op-
osite directions, one at the rate of 27 miles a day, the other
1 miles a day ; how far apart will they be at the end of 6

days? ‘Ans. 348 miles.
5. What number is that, the factors of which are 4,7, 6
and 20 ? Ans. 3360.

6. If 18 men can do a piece of work in 90 days, how long
will it take one man to do the same ? Ans. 1620 days.

7. What sum of money must be divided between 27 men,
so that each man may receive 115 dollars ?

8. There is a certain number, the factors of which are &9
and 265; what is that number ?

9. What is that number, of which 9, 12, and 14 are fac-
tors?

10. If a carriage wheel turn round 846 times in running
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1 mile, how many times will it turn round in the distance
from New York to Philadelphia, it being 95 miles ?
Ans. 32870,
11. In one minute are 60 seconds, how many seconds in
4 minutes ? in & minutes ? in 20 minutes ? in
40 minutes ? Ans. to the last, 2400 seconds:
" 12. In one hour are 60 minutes; how many seconds in an
hour ? in two hours? how many seconds from nine
o’clock in the morning till noon ? :
Ans. to the last, 10800 seconds.
13. Multiply 275827 by 19725. Product, 5440687575,
- 14. Two men, A and B, start from the same place at the
same time, and travel the same way; A travels 52 miles a
day, and B 44 miles a day; how far apart will they be at the
end of 10 days? Ans. 80 miles.
15. A farmer sold 468 pounds of pork at 6 cents a pound,
and 48 pounds of cheese at 7 cents a pound, and received in
payment 42 pounds of sugar at 9 cents a pound, 100 pounds
of nails at 6 cents a pound, 108 yards-of sheeting at 10 cents
a yard, and 12 pounds of tea at 95 cents a pound ; how many
cents did he owe ? Ans. 54 cents.
16. A boy bought 10 oranges ; he kept 7 of them, and sold
the others for § cents apiece ; how many cents did he receive ?

Ans. 15 cents.
17. The component parts of a certain number are 4, 5, 7,
6, 9, 8, and 3; what is the number ? Ans. 181440.

18. In 1 hogshead are 63 gallons; how many gallons in 8
hogsheads? In 1 gallon are 4 quarts; how many quarts in
8 hogsheads? In 1 quart are 2 pints; how many pints in 8
hogsheads ? Ans. to the last, 4032 pints.

19. The component parts of a multiplier are 5, 3 and 5,
and the multiplicand is 118; what is the multiplier ? what
the product ? Ans. to the last—the product is 8850.

20. Anarmy consists of § divisions, each division of 8 bri-
gades, each brigade of 4 regiments, each regiment of 9 com
panies, and each company of 77 men, rank and file; the
number of officers, &c., to the whole army is 42, the namber
belonging peculiarly to each division is 19, to each brigade
25, to each regiment 11, and to each company 14 ; how many
men in the army ? Ans. 133937.
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DIVISION OF SIMPLE NUMBERS.

9 30. 1. James has 12 apples in a basket, which he
distributes equally amang several boys, giving them 4 apples
each; how many boys receive them ?

SoruTioN. — He can give the apples to as many boys as the times
he can take 4 apples out of the basket, which is 3 times. Ans. 3 boys.

2. If a man travel 4 miles in an hour, in how many hours
will he travel 24 niles?

SovLurion. —It will take him as many hours as 4 is contained
times in 24. Ans. 6 hours

3. James divided 28 apples equally among 3 of his com-
panions ; how many did he give to each ?

SoruTIoN. — The 28 apples are to be divided into 3 equal parts, and
ove part given to each boy, who will thus receive 9 apples. It will
require 27 apples to give 3 boys 9 apples each, since 9 X 3=27.
There will be one apple left, which must be cut into 3 equal parts,
and 1 part given to each boy.

Note. — If a unit, or whole thing, be divided inta 2 equal parts, one of those
parts is called one half; if into 3 equal parts, 1 part is called 1 third; two
parts are called 2 thirds, &c. If divided into 4 equal paris, one part is called 1
{aurl/l, or one quarter ; 2 parts are called 2 fourths, or 2 quarters; 3 parts, 3

ourths, or 3 quarters, &c.  If divifled into 5 equal parts&:: e parts are called

If into 6 equal parts, the parts are called sizths,

4. Seven men bought a barrel of flour, each man paying
an equal share; for what part of the barrel did 1 man pay?
2 men? 3 men? 4 men? 5 men ?
—— 6 men?

5. Twelve men built a steamboat, each man doing an equal
share of the work; how much of the work did 3 men do?
5 men ? 7 men? 9 men? 11 men?

6. A boy had two apples, and gave one half an apple to
each of his companions; how many were his compazrlxionsi4 ?

us. 4.
7. A boy divided four apples among his companions, by
iving them one third of an apple each; among how many
did he divide his apples? Ans. 12,

Questions. — 730. What do you understand by 1 half of an
thing or number? 1 third? 2 thirds? 1 seventh? 4 sevenths? 6 fi
teenths? 8 tenths ? 5 twentieths? 9 twelfths? How many halves make
a whole one? How many thirds? fourths? sevenths? ninths? twelfths{
fifteenths? twentieths? &c. How many thirds make three whole ones ?
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8. How many quarters in 5 oranges ?

SovuTioN. —In 1 orange there are 4 quarters, and in 5 oranges
there are 5 X 4 =20 quarters. Ans.

9. How many oranges would it take to give 12 boys one

quarter of an orange each ? Ans. 3 or.
10. How much is one half of 12 apples ? Ans. 6 ap.
11. How much is one third of 122

12. How much is one fourth of 122 Ans. 3.
13. A man had 30 sheep, and sold one fifth of them ; how
many of them did he sell ? Ans. 6.

14. A man purchased sheep for 7 dollars apiece, and paid
for them all 63 dollars; what was their number? Ans. 9.

31. 1. How many oranges, at 3 cents each, may be
bought for 12 cents ?

SoLuTION. — As many times as 3 cents can be taken from 12 cents,
80 many oranges may be bought; the object, therefore, is to find how
many times three is contained in 12.

12 cents.
First orange, 3 cents.
9 We see, in this example, that 12 con-
Second orange, 3 cents. tains 3 four times, for we subtract 3
— from 12 four times, after which there is
6 no remainder ; consequently, subtrac-
Third 3 tion alone is sufficient for the operation;
ira orange, Cents. byt we may come to the same result by
- a much shorter process, called division
3 Ans. 4 oranges.
Fourth orange, 3 cents.

0

We see from the above, that one number will be contained
. another as many times as it can be subtracted from it, and
hence, that

Division is a short way of performing many subtractions of
the same number. The minuend is called the -dividend, the
number which is subtracted at one time is called the divisor,
and the number which indicates the number of times the sub-
traction is performed is called the quotient.

The cost of one orange, (3 cents,) multiplied by the number
of oranges, (4,) is equal to the cost of all the oranges, (12
cents;) 12 is, therefore, a product, and 3 one of its factors;
and to find how many times 3 is contained in 12, is to find
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the other factor, which, multiplied into 3, will produce 12.
Hence, the process of division consists in finding one factor
of a product when the other is known.

2. A man would divide 12 cents equally among 3 children;
how many would each child receive ?

SoLuTION. — The numbers in this are the same as in the former
example, but the object is different. In the former example, the
object was to see how many times 3 cents are contained in 12 cents;
in this, to divide 12 cents into 3 equal parts. Siill the object is to
find a number, which, multiplied into 3, will produce 12. This, 28 in
the former example, is, Ans. 4 centa.

Hence Division may be defined —

I. The method of finding how many times one number is
contained in another of the same kind. (Ex. 1.) Or,

II. The method of dividing a number into a certain num-
ber of equal parts. (Ex. 2.)

The Dividend is the number to be divided, and answers to

. the produet in multiplication.

The Divisor is the number by which we divide, and answers
to one of the factors.

The Quotient is the result or answer, and is the other fac-
tor. When anything is left, it is called the Remainder.

Note. —1In the first use of division, the divisor and dividend must
be of the same kind, for it would be absurd to ask how many times a
number of pounds of butter is contained in a number of gallons of
molasses. In the second use, the quotient is of the same kind with
the dividend, for if a number of acres of land should be divided into
several parts, each part will still be acres of land.

SieN. — The sign of division is a short horizontal line be-
tween two dots, thus <-. This shows that the number before
it is to be divided by the number after it; thus 27 +9=3,
is read, 27 divided by 9 is equal to 3; or, to shorten the ex-
pression, 9 in 27 3 times. Or the dividend may be written
in place of the upper dot, and the divisor in place of the lower
dot; thus 27 shows that 27 is to be divided by Q as before.

Questions, — T 31. In what way is the first example performed?
How might the operation be shortened? How often is one number con-
tained in another? What, then, is division? Show its relation to mul-
tiplication. What is the object in the first, and what in the second,
example? Define division. What is the dividend? to what does it
answer in subtraction, and to what in multiplication? What the divisor,
and to what does it answer in subtraction and multiplication? What
the quotient, and to what does it answer? Explain the divisor and divi-
dend in the first use of division. The dividend and quotient in the

second.
6
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DIVISION TABLE.

,Note. — The expression used by the pupil in reciting the table
may be, 2 in 2 one time, 2 in 4 two times, 4 1n 12 three times, &c.

4=1 3= $=1 =1 §=1 =1
$=2 $= =2 102=2 163-=2 =2
§=3 $= -1‘3-=3 -15§=3 15§-=3 2L =3
f—4|ii—a|p—a|3—1|s—s |21
=5 p= 20 =5 | 2h=05 | p=06 | 3p=5
B=7|g=7 =7 |p=1|g=7|0=1
16 =8| 44 =8 32=8 1| 42=8 48 —8 | 48 =8
P=0 | =9 | 3 =9 | 42 =9 | sp=9 | Sp =9
%=l -g-=l =1 H=1 -}3:1
Mo—5 | 4—=5|44=5|11=5| §5=5
84 =8| 32=8| §3=8 | §§=8 =8
w=9 | p—=0|$5=9|31—=9 | 1i=9

28+ 7,or 48 =how many?| 49+ 7,or 42—how many?
42 + 6,or 42 =how many?| 32 4 4,or 32 =—how many?
64 + 9,0r 3p=how many?| 99 +11,0r $§=how many?
32 + 8,or 32=howmany?;, 84 +12,0r 84 =how many?
33 =-11, or $# =how many?{108 <12, or )38 = how many?

abll\I oTE. =— The pupil should be thoroughly exercised in the foregoing
1able.

1 32. The principles of division will be made more plain
to the pupil by turning his attention to the same diagram to
which it was directed while illustrating the principles of mul-
tiplication, since division is the reverse of multiplication.

DIAGRAM OF STARS.

* % % ¥ Iy multiplication, we call the whole num-
* K % % ber of stars a symbol of the product.

In division, a symbol of the dividend.
* % % %
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In multiplication, stars in a row, and number of rows, are
symbols of the iouitiplicand and mu kiplier,
which are factors of the product.

In djvision, stars in a raw, and rows qf%tars, are symbols of
the divisor and quotient, which are factors of
the dividend.

933. When the object in division is to find how many
times one number, or quantity, is contained in another num-
ber, or quantity, the diviser must be of the same kind as the
dividend, (stars in a row,) and the quotient will be a numéber
telling kow many times (rows of stars.)

On the other hand—when the object is to divide a number
or quantity, into a given number of equal parts, the guotiem
will be of the same name or kind as the dividend, (stars in a
row.) If we divide 35 apples into 6 parts, the quotient, 7
apples, will be one part, (stars in a row,) and the divisor, 6,
will be a number, that is, the number of parts, (rows of stars.)

' 34. It has been remarked that division is a short way
of performing many subtractions. How often cam 3 be sub-
tracted from 9832 Ans. 321 times. To set down 963 and
subtract 3 from it 321 times would be a long and tedious pro-
cess; but by division we may decompose the number 963
thug; 963 =900 4-60 3, and say 3 is contained in 9(00,)
3(00) times, in 6(0,) 2(0) times, and in 3, 1 time == 321 timas,
which brings us to the same result in a much shorter way.

35. 1. How many yards of cloth, at 3 dollars a yard,
can be bought for 936 dollars ?

SoLuTioN. — As many yards as 3 dollars are contained times in 936

Questions, —  32. What, in the diagram of stars, may be taken
as a symbol of the dividend in division? Stars in a row and rows of stars
are taken as symbols of what, in multiplication ? of what in division?
If the dividend be 108, the divisor 12, and the quotient 9, how would you
make a diagram to correspond ?

{1 33. When the object is to find how many times one number or
quantity is contained in another, the divisor will be of what name or
kind? the quotient will be what? When the object 1s to divide a num-
ber or quantity into a given number of parts, the quutient will be of
what name or kind? the divisor will be what?

9134, How can you make it appear from the diagram that division
1s & shorter way of performing many st ‘tractions? Find on the black-
board the quotient of 963 divided by 3 How would this example be
performed by subtraction ?
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dollars, or as many as 3 can be subtracted times from 936; 936 dol-
lars is the dividend, (number of stars,) 3 dollars (stars in a row) the
divisor.
PREPARATION. Write the divisor on the left of the divi-
Dividend, dend, separate them by a curved line, and
Divisor, 3)’ 936 draw a line underneath.

OPERATION, We may decompose the dividend thus, 936 =
3)936 900—]—30-{-6, and divide each part separately.

. — Beginning at the left hand, we say, 3 in 9, 3
Quotient, 312 times. This quotient 3 is 3 hundred, because the
9 which we divided is hundreds ; therefore we write

it under the 9 in the place of hundreds.
Proceeding to the next figure, we say, 3 in 3, 1 time, which, being
1 ten, e write it in tens’ place. Lastly, 3 in 6, 2 times, which, be-
ing units, we write the 2 in units’ place, and the work is done. The
quotient (number of rows) is 3 hundred, (300,) 1 ten, (10,) and 2

units, or 312 yards, Ans.

Note. — The quotient figure will always be of the same order of
units as the figure divided to obtain it.

2. 2846 +2=how many? 840 <+~ 4==how many? 500
=~ 6 = how many? :

3. If you give 856 dollars to 4 men, how many dollars will
you give to each?

OPERATION. SorLuTioN. — Write down the numbers

Divisor, Dividend, as before. Divide the first figure, 8, (hin-

4 men, ) 856 dollars. dreds,) in the dividend as before. Pro-

—_— - ceeding to the next figure, 5, (tens,) 4 is

Quotient, 214 dollars. contained 1 (ten) time in 4 of the tens,

or 40, and there is 1 ten left, which, added

to the 6 units, will make 16, and 4 in 16 units, 4 (units) times. Ans.
214 dollars.

Here again we see that the 856 is taken in three parts, 800, 40,
and 16, and each part is divided separately. When this decomposing
into parts can be done in the mind, as in these examples, the process
is called Short Division. It can always be done when the divisor
does not exceed 12.

4. Answer the following questions after the same manner,
viz., 650 <~ 6 = how manv? 8490 <+ 6; or, what expresses
the same thing, 8420 — how many? 21840 =— how many ?
£0320 — how many?

5. What is the quotient of 14371 divided by 7?2

OPERATION. Thers are two other things to be learned ic
7)14371 this opc ration.  First, the divisor, 7, is nct con-

i —— tained n 1, the first figure of the dividend then
Quotient, 2063 take two figures, or 50 many as shall contain the
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divisor, and say, 7 in 14, 2 times; we write 2 in the quotient, in
thousands’ place, because we divided 14 thousands.

Then, again, proceeding to the next figure, 3 in the dividend will not
contain the divisor, 7; to obviate this difficulty, we place a cipher in
the quotient, joining the 3 to the 7 tens, calling it 37 tens, and so pro-
ceed. Ans. 2053. ’

Hence, for Short Division, this general
RULE.

I. Write the divisor at the left hand of the dividend, sep-
arate them by a line, and draw a line under the dividend, to
separate it from the quotient.

II. Find how many times the divisor is contained in the
first left hand figure or figures of the dividend, and place the
result directly under the last figure of the dividend taken, for
the first figure of the quotient. :

III. If there be no remainder, divide the next figure in th
dividend in the same way; but, if there be a remainder, join
it to the nezt figure of the dividend as so many tens, and then
find how many times the divisor is contained in ¢4is amount,
and set down the result as before.

IV. Proceed in this manner till all the figures in the divi-
dend are divided.

EXAMPLES FOR PRACTICE.

6. A man has 256 hours’ work to do; how many days
will it take him, if he work 8 hours each day? -

Ans. 32 days.

7. 2310247 — how many ? Ans. 216477,
8. In 1 gallon are 4 quarts; how many gallons in 2784

quarts ? Ans. 696 gallons.

9. Seven men undertake to build a barn, for which they
are to receive 602 dollars; into how many equal parts must
the money be divided? How much will 1 part be ? 3
parts ? 6 parts ? (See T 30.)

Ans. to the last, 430 dollars.

Questions, — 9 35. When the dividend is large, how must it be
taken ? how divided? How is it done when the divisor does not exceed
12?7 What is the preparation? Where do you begin the division? If
you divide units, what will the quotient be? if tens, what? hundreds,
what? If at any time you have a remainder, what do you do with it?
In Ex. 5 there are two things to be learned; what is the first thing?
the second thing? What then is to be done? How do you obviate this
difficulty? What does the cipher you write in the quotient show?
What is short dnvisi%x:* ? When employed? Repeat the rule.
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10. Divide 24108 by 12. Quotient, 2009.

36. 1. A man gave 86 apgles to 6 boys; how many
apples did each boy receive ?

Dividend, hSom'r‘:ou.u-f— I‘-lIere, Idivic(ién6

o the number the apples
Digisar, 5)8-2 by the number of boys, (5,) we
Quotient, 17 | Remainder. ﬁnd that each boy’s share would

be 17 apples; but there is 1 ap-

ple left, and this apple, which is called the remamder, is a portion of
the dividend yet undivided. W herefore this 1 apple must be divided
equally among the 5 boys. But when a thing is divided into 5 equal
parts, one of the parts is called + (1 30.) So each boy will have 4 of
an apple more, or 173 apples in all. Ans. 17} apples.
* Note 1.—The 17 (apples) expressing whole apples, are called
Integers, that is, whole numbers.

Integers are numbers expressing wiole thmgs, thus, 86 oranges,
4 dollars, 5 days, 75, 268, &c., are integers, or whole numbers.

Nore 2. —The 4 (1 fifth) of an apple given to each boy, ex-
Beressmg part of a divided apple, is called a Fraction, or broken num-
T

Fractions are the parts into which a unit or whole thing may be
divided. Thus, § (1 half) of an apple, § (2 thirds) of an orange, $
(4 sevenths) of a week, are fractions.

Norte 3. — A number composed of a whole number and a fraction,
18 called a Mized Number; thus, the number 174 (apples) in the
above example, is a mized number being composed of the integers 17
and the fraction 4.

If we examine the fraction, we shall see, that it consists of the re-
1aainder (1) for its numerator, and the divisor (5) for 1ts denominator.
Therefore, —

If there be a remainder, set it down at the right hand of the quo-
tient for the numerator of a fraction, under which write the divisor for
its denominator.

2. Eight men drew a prize of 453 dollars in a lottery,
how many dollars did each receive ?

Dividend,  Here, after carrying the division as far as

Divisor, 8)453 possible by whole numbers, we have a re-
i — mainder of 5 dollars, which, written as above
Quotient, 66§  directed, gives for the answer 56 dollars and §
(5 eighths) of another dollar, to each man.

Questions. — 7 36. What are integers? fractions? a mixed num-
ber? If tnere be a remainder after division, it is a portion of what?
What do sou do with it? If you have a quotient of 23+%, what was
the remas der? What was the divisor ?
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C37. Pzroor.

1. 16 X 5 =280, Product. Multiplication and division
2. Dividend, 80 < 6=16. { are the reverse of each other.

‘We see, in the 2d of the above examples, that the product
80 of the 1st example, divided by 5, one of its factors, brings
out 16, the other factor, and hence that division may be used
to prove multiplication. We see, also, in the 1st example, that
the divisor and quotient of the 2d example, multiplied togeth-
‘er, reproduce the dividend, and henge that multiplication may
be used to prove division. Hence the

RULE.

To prove multiplication by To prove division by mul-
division. — Divide the prod- tiplication.— Multiply the di-
uct by one factor, and, if the visor and quotient together,
work be right, the quotient and if the work be right, the
will be the other factor. product will be equal to the

dividend.

Nore 1. — To prove division, if there be a remainder. Multiply the
integers of the quotient by the divisor, and to the product add the re-

:mi:der. If the work be right, their sum will be equal to the divi-
end.

Ezample.— Divide 1145 by 7.

'OPERATION. PROOF.
7)1145 163 integers of the quotient.
— 7 divisor.
1634. o
1141
4 remainder added.
1145 = the dividend.

NorE 2. — Proof by excess of nines. Find the excess of nines in the
divisor, write it before the sign of multiplication, also in the quotient,
and write it after the sign; multiply together these excesses, and
write the excess of nines in their product over the sign ; subtract the
remainder, if any, from the dividend, and write the excess of nines in
what is left under the sign. If the numbers under and over the sign
be-alike, the work is presumed to be right, in accordance with princi-
ples explained in multiplication, 9 23, note 3.

Questions. — § 37. To what, in multiplication, does the dividend
in division answer? To what, the divisor and quotient? How, then,
is multiplication proved by division? How division by multiplication?
How, when there is a remainder?
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Let the pupil be required to prove t! e examples which follow.
EXAMPLES FOR PRACTICE.

1. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10; 11
and 12,

2. If 2 pints make a quart, ow many quarts in 8 pints ?
in 12 pints? in 20 pints? in 24 pints ?
in 248 pints ? in 3764 pints ? —— in 47632 pints ?

Ans. to the last, 23816 quarts. .

3. Four quarts make a gallon; how many gallons in 8
quarts ? in 12 quarts ? in 20 quarts? in
quarts ? in 368 quarts ? in 4896 quarts?

5436144 quarts ? Ans. to the last, 1359036 gallons.
* 4. There are 7 days in a week; how many weeks in 366
days ? Ans. 624 weeks.

5. When flour is worth 6 dollars a barrel, how many bar-
rels may be bought for 25 dollars 2 how many for 60 dollars?
for 487 dollars ? for 7631 dollars ?

6. Divide 640 dollars among 4 men.
640 <+ 4, or 842 — 160 dollars, Ans.

in

7. 678+ 6, or %2 — how many? © Ans. 113,
8. 2949 — how many ? Ans. 1008.
9. 1234 — how many? Ans. 10333.
10. 2484 — how many ? Ans. 384§.

11. 2{§4 = how many?
12. 40301 — how many?
13. 2014012 — how many ?

9 38. 1. Divide 4478 dollars equally among 21 men.

SorurioN. — When, as in this example, the divisor exceeds 12,
«he decomposing into parts cannot be done in the mind as in short di-
vision, but the whole process must be written down at length in the
following manner.

. We say, 21 in 44, (hundreds,) 2

., OCERATION (hundred) times, and write 2 on the
Div'r. Div'd. Quot. right hand of the dividend for the first
21) 4478 (2135% figure of the quotient. That is, we
42 1st part. have 2 hundred dollars for each of 21

o men, requiring 21 X 2 (hundred) =42

27 hundred in all. This is the first part

21 2d part. divided. The 42 hundred must now

?é be subtracted from the hundreds in the

dividend, and we find 2 (hundred) re-
63 3d part. maining, }:o Wllllic]h, bringing down the
. 7 tens, the whole is 27 tens. 21 in

6 Remainder gy “(1o1s) 1 (ten) time. Each man



138 DIVISION OF SIMPLE NUMBERS. &7

has now 10 dollars more, which require 21 tens, the second part, and
taking this from the 27 tens, and bringing down the 8 units, we have
68 dollars yet to be divided. 21 in 68, 3 times, that is, each man
will have 3 dollars, which will require 63 dollars, the third part, and
there are 5 dollars left. This will not give each man a whole dollar,

but 5% of a dollar. So each man has 2 hundred, 1 ten, 35 dollars ;

that is, 213-% dollars, Ans.
The parts into which the dividend
PROOF. is decomposed, are 42 hundreds, which
1st part, 4200 dollars. contain the divisor 2 (hundred) times;
24 part, 210 “ 21 tens, which contain the divisor 1
3d part, 63 « (ten) time; and 63, which contain
Remainder,. 5 « the divisor 3 (units) times, or 213
. " . times in all, and the remainder 5.
478 « We here see that the parts added

make the whole sum.

This method of performing the operation is called Long
Division. It consistsgh writing down the whole work of di
viding, multiplying, and subtracting.

From the illustrations now given, we deduce the following

RULE.
To perform Long Division.

1. Place the divisor at the left hand of the dividend, and
separate them by a curved line, and draw another curved line
on the 7ight of the dividend, to separate it from the quotient.

II. Take as many figures on the left of the dividend as
will contain the divisor one or more times; find how many
times they contain it, and put the answer at the right hand of
the dividend for the first figure in the quotient.

ITII. Multiply the divisor by this quotient figure, and set the
product under that part of the dividend which you divided.

IV. Subtract this product from the figures over it, and to
the remainder bring down the next figure in the dividend.

V. Divide the number this makes up as before. Continue
to bring down and divide until aZl the figures in the dividend
have been brought down and divided.

Proor.—Long division may be proved by multiplication,
by the excess of nines, by adding up the parts into which the

Questions, — ¥ 38. What cannot be done, when the divisor ex-
ceeds 127 Into what parts is the dividend, in the first example, decom-
posed? How, and for what, is 42 obtained? 21? 637 Explain the
proof. What is long division, and in what does it consist? Give the
rule. Name the different methods of proof. Give the substance of nate
1; note 2; note 3.
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dividend is decomposed, or by subtracting the remasnder from
the dividend and dividing what is left by the quotient, which
if the work is right, will bring the divisor.

Norte 1. — Having brought down a figure to the remainder, if the
number it makes up will not contain the divisor, write a cipher in the
quotient, and bring down the next figure.

Note 2. — When we multiply the divisor by any quotient figure,
and the product is greater than the number we divided, the quotient
figure is oo large, and must be diminished.

Note 3. —If the remainder, at any time, be greater than the divi-
sor, or equal to it, the quotient figure is t00 small, and must be in-
creased. :

EXAMPLES FOR PRACTICE.

1. How many hogsheads of molasses, at 27 dollars a hogs-

head, may be bought for 6318 dollars?
ns. 234 hogsheads.

2. If a man’s income be 1248 dollaf® a year, how much is
that per week, there being 62 weeks in a year?

Ans. 24 dollars per week.

3. What will be the quotient of 153598, divided by 292

Ans. 52964%.

4. How many times is 63 contained in 30131?

Ans. 478} times; that is, 478 times, and 3% of another
time.

5. What will be the several quotients of 7652, divided by
16, 23, 34, 86, and 92? Ans. to the last, 833§.

6. If a farm, containing 256 acres, be worth 7168 dollars,
what is that per acre ? Ans. 28 dollars.

7. What will be the quotient of 974932, divided by 365?

, ) Ans. 2671 3.

8. Divide 3228242 dollars equally among 563 meh ; how
many dollars must each man receive? Ans. 5734 dollars.

9. If 57624 be divided into 216, 686, and 976 equal parts,
what will be the magnitude of one of each of these equal
parts ?

Ans. The magnitude of one of the last of these equal parts
will be 6945%.

10. How many times does 1030603615 contain 3215?

Ans. 320561 times.

11, The earth, in its annual revolution round the sun, is

said to travel 596088000 miles; what is that per hour, there

being 8766 hours in a year? Ans. 68000 miles.
12, 1234567890 — how many? Ans. 944581 4374
13. 407903920 — how many ? Ans. 52103398,
14. 287548021 — how many? Ans. 1082473483,
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¥ 40. Contractions in Division.
C39. 1. Whren the divisor is a composite number.

1. Bought 18 yards of cloth for 72 dollars; how much was
that a yard ?

SoruTioN. — This example is the reverse of Ex. 1, 9 24. It was
there shown that 3 and 6 are factors of 18 (3 X 6=18.)

OPERATION - dIofd the 18 yards be di-

. vided into 3 pieces, then

3)72 dollars, cost of 18 yards. the cost of 1 ]P;iece would

6)24 dollars, cost 1 piece==6 yards. be one third as much as

the cost of 3 pieces, that

4 A is, 72 <~ 3 =24 dollars;
Ans. 4 dollars, cost of 1 yard T coet of b

would be one sixth of the cost of 6 yards, that is, 24 <- 6 =4 dollars.
That is, we divide the price of 18 yards by 3, and get the price of one
third of 18, or 6 yards’nd divide the price of 6 yards by 6, and get
«he prica of 1 yard. Ans. 4 dollars.

Hence, To perform division when the divisor is a composite
aumber, :

) RULE.

1. Divide the dividend by one of the component parts, and
the quotient arising from that division, by the other.

IL." If the component parts be MORE than two.— Divide by
each of them in order, and the last quotient will be the quo-
tient required.

EXAMPLES FOR PRACTICE.

2. If a man travel 28 miles a day, how many days will it
take him to travel 308 miles? 4 X 7=28. Ans. 11 days.
3. Divide 676 bushels of wheat equally amoni48 (8% 6)

men. Ans. 12 bushels each.
4. Divide 1260 by 63 (=7 X 9) Quotient 20. Ans.
5. Divide 2430 by 81 (= ) « 30, Ans.
6. Divide 448 by 66 (= ) “« 8. Ans.

€ 40. It not unfrequently happens that there are remain
ders after the several divisions, as in the following example.

1. A man wished to carry 783 bushels of wheat to market,
how many loads would he have, allowing 36 bushels to a
load ?

Questions. — 739, How may you contract the operation in di.
vision when the divisor is a composite number? Which factor should
you divide by first? Repeat the rule.
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SonuTioN. — First, suppose his wheat put into barrels, each barrel
containing 4 bushels. It would take as many barrels as 4 is contained
times in 783.

1)783 It would take 195 barrels, and leave a remainder
195 3 fem of 3 bushels.

Next, suppose he takes 9 barrels at each load; 9 (barrels) X 4
(the number of bushels in each barrel) = 36 bushels at a load, and he
would have as many loads as the number of times 9 barrels are con-
tained in 195 barrels.

9)195 Hence we see, that he would have 21 loads, and
— leave a remainder of 6 barrels; also,a former re-
21 6 rem. mainder of 3 bushels.

4)783 bushels.
The whole —_
operation 9)195 barrels, and 3 Jushels remainder.
stands thus: | — .
21 loads, and 6 barrels remainder.
Our object now is to find the true remainder. 'The last remainder,
6 barrels, multiplied by the first divisor, 4, which is the number of
bushels in a barrel, gives a product of 24 bushels. To this add the
first remainder, 3 bushels, and we have the ¢rue remainder, 27 bushels.

Therefore, When there are remainders in dividing by TWoO .
component parts of a number, 1o get the TRUE remainder,

RULE.

I. Multiply the last remainder by the first divisor, and to
the product add the first remainder ; the sum will be the true
remainder.

II. Whken there are morv than two ‘itisors.— Multiply
each remainder, except that from the first divisor, by all the
divisors preceding the divisor which gave it; to the sum of
their products add the remainder from ‘ne (irst divisor, if any.
and the amount will be the true remaj ader.

2. 5783 + 108 =how many ? ¥ X 4 X 9=108; hence,
three divisors.

Questions, — 740, When there are remainders in dividing by
two component parts. how do you find .he true remainder? When there
are more than two, how ? If there ’e a remainder by the first diviso
only, what is the true remainder ? it by the 2d divisor and none by the
1st. how do you obtain the true re'nainder ? if by the 3d, and none by
the 2d and 1st, how? if by the 1st and 3d, and none by the 2d, how?
Repeat the rule.
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OPERATION
3)5783

4)1927 and 2, 1st rem.
9) 481 and 3, 2d rem.

63 and 4, 3d rem.

3d rem. 4 X 4 (2d div.) X 3 (1st div.) = 48
2d rem. 3 X 3 (1st div.) = 9
1st rem. 2 added 2
True rem. 59
Ans. 53£f;.
Nore. — The remainder by the 1st divisor, if there be no other, 18
the #rue remainder.
EXAMPLES FOR PRACTICE.

3. Divide 26406 by 42=—=06 X 7; what will be the true
remainder ? : Ans. 30.

4. Divide 64823 by 3 component parts, the continued pro-
duct of which is 96 ; what will be the true remainder ?

Ans. 23.
6. What is the quotient of 6811 divided by the component
parts of 817 Ans. 844,

6. Divide 25431 by the component parts 3 X 4 X 8 =96,
first, in the order here given; secondly, in a reversed order,
8,4, 3; and lastly, in the order 4, 3,8, and bring out the
true quotient in each case. Quotient, 264§%.

T 41. Wren the divisor is 10, 100, 1000, .

1. A prize of 2478 dollars is drawn by 10 men; what 1s
each man’s share ? :

OPERATION. SoruTioN. — It has been shown (%] 25) that an-
'10) 2478 nexing a cipher to any number is the same as mul-
tiplying it by 10 ; the reverse of this is equally true -

if we cut off the right hand iigure from any number
247 5. it is the same as drviding it by 10 ; the figures at the

left will be the quotient.  The figure 8, at the right,

Shorter way. being an undivided part, is the remainder, and may

QUOT. REM.  be written over the divisor ( 36) thus, f,. We

247 | 8 see that 7, which was tens before, is inade units; 4,
which was hundreds, is tens, &c. On the same
principle, if we cut off two figures it is the same as dividing by 100 ;
if three figures, the same as dividing by 1000, &e.
6



} . . .
62 DIVISION OF SIMPLE NUMBERS. 742

Hence, To divide by 1 with any number of ciphers annexed,
RULE.

Cut off, by a line, as many fignres from the right hand of
the dividend as there are ciphers in the divisor.

The figures at the left of the line will be the guotient, and
those at the right the remainder.

EXAMPLES FOR PRACTICE.

2. A manufacturer bought 42604 pounds of wool in 100
days: how many pounds did he average each day?
42604 <+ 100 =42614, or 426 |04 =426y pounds, Ans.

3. In one dollar are 100 cents; how many dollars in 42425
cents ? _ Ans. 424 8#;; that is, 424 dollars, 25 cents.

4. 1000 mills make one dollar ; how many dollars in 4000
mills ? in 25000 mills? —— in 8450007

Ans. to the last, 845 dollars.

5. In one cent are 10 mills; how many cents in 40 mills?
in 40) mills? in 20 mills ? in 468 mills ?
in 4673 mills? - Ans. 10 the last, 460,3; cents.

VA2, IIl. When there are ciphers on the right hand of
the divisor.

1. A general divided a prize of 749348 dollars equally
among an army of 8000 men; what did each receive?

8]000)749(346 . SorurioN. — The divisor 8000
—— is a composite number, of which
93 5 rem. 8 and 1000 are componert parts.

Dividing what 8000 men receive

by 1000, which we do by cutting

6 12d rem.) X 1000 = 5000, ot};' the three right hand ﬁ};rnres of

ana 5000 - '*46'(1“ rem.) == the dividend, we get 749 dollars,

5346, true remainder. which 8 men will receive. with a

. remainder of 346 dollars ; and di-

viding 749 dollars, which 8 men receive, by 8, we get what 1 man

receives, which is 93 dollars, and a remainder of 5. The 5 must bé

multiplied by the first divisor, 1000, and the first remainder added to

the product ; or, which is the same thing, (9] 25,) the first remainder,
346, may be annexed to the 5, and we have the Ans. 938345 dolls.

Questions, — T 41, If we annex one cipher to any number, how
does it affect it? if two ciphers, how? three? &c. If we remove the
right hand figure [rom any number, what is the result? How do you
divide by 1 with any number of ciphers annexed? What will express
llmgr;\agxcdcri How do you divide by 10? by 100? by 1000? by
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L

Hence, When there are ciphers on the right hand of the

divisor, '
RULE.

1. Cut them off, and also, as man es from the' right
hand of the dividend. 7 Bgur e

II. Divide the remaining figures in the dividend by the
remaining figures in the divisor.

III. Annex the figures cut off from the dividend to the
remainder for the true remainder.

EXAMPLES FOR PRACTICE.

2. In 1 square mile are 640 square acres; how many
square miles in 23040 square acres ?
Ans. 36 square miles.
3. Divide 46720367 by 4200000. Quot. 11220367
4. How many acres of land can be bought for 346500 dol-
lars, at 20 dollars per acre ? ans. 17325 acres.
5. Divide 76428400 by 900000. Quot. 84838438.
6. Divide 345006000 by 84000. Quot. 410733398.
7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000,
60, 600, 70000, and 80. Ans. to 9th, 66§3883.

43. Review of Division.

Questions, — What is division? In what does the process consist?
Define it. The dividend answers to what in subtraction and multiplica-
tion, and why ? the divisor? the quotient? In what ways is division
expressed? Apply the diagram of stars to division. How does long
&vision differ from short division? Why the difference? Rule for
short division — for long division. Give the different methods of proof
introduced in both. To what does a remainder give rise, and how writ-
ten? What are fractions? When the divisor 1s 2 composite number,
how do you proceed? How are the remainders treated? How divide
by 10, 100, &c.? How, wnen there are ciphers at the right hand of the
divisor ?

EXERCISES. .

1. An army of 15600 men, having plundered a city, too!
2625000 dollars; what was each man’s share ?
, Ans. 1750 dollars.
2. A certain number of men were concerned in. the pay-
ment of 18950 dollars, and each man paid 256 dollars ; wha
was the number of men? Ans. 758. :

.Questions, — T 42, When there are ciphers on the right hand of
the divisor, what do you do first? How do you divide? How do you
find the true remainder/ Repeat the rule.
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8. 17412 eggs be packed in 34 baskets, how many in a

basket ? Ans. 218,
4. What number must I mu.tip.y oy 135, that the product
may be 505710 ? , Ans. 3746,

6. Light moves with such amazing rapidity, as to pass
from the sun to the earth in about 8 minutes. Admutting the
distance, as usually computed, to be 956,000,000 miles, at
what rate per minute does it travel 2 Ans. 11875000 miles.

6. If 2760 men can dig a certain canal in one day, how
many days would it take 46 men to do the same? How

many men would it take to do the work in 15 days? n
6 days? in 20 days? in 40 days? in 120

days?
. ; If a carriage wheel turns round 32870 times in running

from New York to Philadelphia, a distance of 95 miles, how

many times does it turn in running 1 mile? Ans. 346.

8. Sixty seconds make one minute; how many minutes
in 3600 seconds? in 86400 seconds? in 604800
seconds ? in 2419200 seconds ?

9. Sixty minutes make one hour; how many hours in
1440 minates? in 10080 minutes ? in 40320 min-
utes ? in 625960 minutes ?

10. Twenty-four hours make a day; how many days in
168 hours ? in 672 hours ? in 8766 hours ?

11. How many times can I subtract forty-eight from four
hundred and eighty ? Ans. 10 times.

12. How many times 3478 is equal to 478547

Ans. 133843 times,

13. A bushel of grain is 32 quarts ; how many quarts must

I dip out of a chest of grain to make one half (1) of a bushel ?

for one fourth (}) of a bushel 2 -—— for one eighth (&)
of a bushel ? Ans. to the last, 4 quarts.
14. Divide 9302688 by 648. Quot. 14356.
15. Divide 1030602615 by 3215. Quot. 320561.
16. Divide 6221580 by 68705. Quot. 76.

17. Divide 2764503721 by 83000.
. Quot. 33307, rem. 22721.
18. If the dividend be 276868665090130, and the quotient
562916859, what was the divisor? Ans. 490070.
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MISCELLANEOUS EXERCISES,
INVOLVING THE PRINCIPLES OF THE PRLCEDING RULES.

Y 44. The four preceding rules, viz., Addition, Subtrac-
tion, Multiplication, and Division, are called the Fundamentai
Rules of Arithmetic, for numbers can be neither increased nor
diminished but by one of these rules ; hence, these four rules
are the foundation of all arithmetical operations.

EXERCISES FOR THE SLATE.

1. A man bought a chaise for 218 dollars, and a horse for
142 dollars ; what did they both cost ?

2. If a horse and chaise cost 360 dollars, and the chaise
cost 218 dollars, what is the cost of the horse ?

3. If the horse cost 142 dollars, what is the cost of the
chaise ? \

4. If the sum of 2 numbers be 487, and the greater num-
ber be 348, what is the less number ?
5. If the less number be 139, what is the greater number?

6. If the minuend be 7842, and the subtrahend 3481, what"
is the remainder 2 -

7. If the remainder be 4361, and the minuend be 7842,
what is the subtrahend ?

8. If the subtrahend be 3431, and the reme#inder 4361,
what is the minuend ?

9. The sum of two numbers 1s 48, and one of the numbers
is 19; what is the other ?

10. The greater of two numbers is 29, and their difference
10; what is the less number?

11. The less of two numbers is 19, and their difference ic
10; what is the greater ?

12. The sum of two numbers is 136, their difference is 28,
what are the two numbers ? A Greater number, 82.
* | Less number, 64.
MENTAL EXERCISES.

1. When the minuend and the subtrahend are given, how
do you find the remainder? Ex. 6.

Nore. — The pupil may be required to give written answers to
these mental exercises, or he may answer orally; in either case, let
6%
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him turn to the exercise for the slate to which referenee is made, and
let him apply it in illustration of the answer he gives. Thus—

Ans. Subtract the subtrahend from the minuend, and the differ-
ence will be the remainder, as Ex. 6, (slate,) where the minuend and
subtrahend are given to find the remainder, — we subtract the subtra-
hend 3481 from the minuend 7842, and the difference, 4361, is the
remainder.

2. When the minuend and remainder are given, how do
you find the subtrahend? Ex. 7. )

3. When the subtrahend and the remainder are given, how
do you find the minuend ? Ex. 8.

. When you have the sum of two numbers, and one of

them given, how do you find the other? Ex. 9.

6. When you have the greater of two numbers, and their
difference given, how do you find the less number? Ex. 10.

6. When you have the less of two numbers, and their dif-
ference given, how do you find the greater number? Ex. 11.

7. When the sum and difference of two numbers are given,
how do you find the two numbers? Ex. 12,

EXERCISES FOR THE SLATE.

C485. 1. If the multiplicand (squares in a row) be 764,
and the multiplier (rows of squares) be 25, what will be the
product (no. of squares) ?

2. If the product (no. of squares) be 18850, and the mul-
tiplicand (squares in a row) be 754, what must have been
the multiplier (rows of squares) ? -

3. If the product (no. of squares) be 18850, and the mul-
tiplier (rows of squares) be 26, what must have been the
multiplicand (squares in a row).?

4. If the dividend (no. of squares) be 144, and the divi-
sor (squares in a row) be 8, what is the quotient (no. of
rows) ?

6. If the dividend (no. of squares) be 144, and the quo-
tient (no. of rows) be 18, what must have been the divisor
(squares in a row) ?

6. If the divisor (squares in a row) be 8, and the quotient
(rows of squares) be 18, what must have been the dividend
(no. of squares) ?

7. The product of three numbers is 523, and two of the
wumbers are § and 7, what is the other number ? Ans. 18.
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~
MENTAL EXERCISES.

E Wlhen the factors are given, how do you find the product?
x. 1.
When the product and one factor are given, how do you
find the other? Ex. 2 and 3.

When the dividend and quotient are given, how do you
find the divisor? Ex. 6.

When the divisor and quotient are given, how do you find
the dividend 2 Ex. 6.

When the product of three numbers and two of them are
given, how do you find the other? Ex. 7.

EXERCISES FOR THE SLATE.

4 46. 1. What will be the cost of 15 pounds of butter,
at 13 cents a pound ?

2. A man bought 15 pounds of butter for 195 cents; what
was that a pound ?

3. A man buying butter, at 15 cents a pound, paid out 195
cents ; how many pounds did he buy ?

4. When rye is 75 cents a bushel, what will be the cost of
084 bushels ? how many dollars will it be ?

6. It 984 bushels o rKe cost 738 dollars, (73800 cents,)
what is the price of 1 bushel ?

8. A man bought rye to the amount of 738 dollars, (73800
cents,) ai 75 cents a bushel ; how many bushels did he buy ?

7. If 648 pounds of tea cost 284 dollars, (28400 cents,)
what is the price of 1 pound ? 28400 <~ 648 = how many ?

MENTAL EXERCISES.

1. When the price of one pound, one bushel, &c., of any
eommodity is given, how do you find the cost of any number
«f pounds, or bushels, &c., of that commodity ? Ex. 1 and 4.
1. the price of the 1 pound, &c., be in cents, in what will the
w hole cost be ? if in dollars, what ? if in shillings ?
——if in pence ? &c.

2. When the cost of any given number of pounds, or bush-
els, &c., is given, how do you find the price of one pound, or
bushel, &c.? Ex. 2, §, and 7. In what kind of money will
the answer be ?

3. When the cost of g num#er of pounds, &c., is given, and
also the price of one pound, &«., how do you find the number
‘of pounds, &c.? Ex. 3 aad 6.
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EXERCISES FOR THE SLATE.

47, 1. Aboybought a number of apples; he gave
away ten of them to his companions, and afterwards bought
thirty-four more, and divided one half of what he then had
among four companions, who received 8 apples each; how
many apples did the boy first buy ?

Let the pupil take the last number of apples, 8, and reverse
the process. Ans. 40 apples.

2. There is a certain number, to which if 4 be added, and
from the sum 7 be subtracted, and the difference be multiplied
by 8, and the product divided by 3, the quotient will be 64;
what is that number ? Ans. 27.

3. If a man save six cents a day, how many cents would
he save in a year, (365 days?) how many in 46 years?
how many dollars would it be ? how many cows could he
buy with the money, at 12 dollars each ?

Ans. to the last, 82 cows, and 1 dollar 60 cents remainder.

4. A man bought a farm for 22464 dollars; he sold one
half of it for 12480 dollars, at the rate of 20 dollars per acre;
how many acres did he buy? and what did it cost him per
acre? Ans. to the last, 18 dollars.

6. How many pounds of pork, worth 6 cents a pound, can
be bought for 144 cents 2

6. How many pounds of butter, at 15 cents per pound, must
be paid for 25 pounds of tea, at 42 cents per pound ? .

7. A man married at the age of 23; he lived with his wife
14 years; she then died, leaving him a daughter 12 years of
age; 8 years after, the daughter was married to a man 6§
years older than herself, who was 40 years of age when the
father died; how old was the father at his death ? '

Ans. 60 years.

8. The earth, in moving round the sun, tavels at the rate
of 68000 miles an hour; how many miles does it. travel in
one day, (24 hours?) how many miles in one year, (36
days?) and how many days would it take a man to travel this
last distance, at the rate of 40 miles a day ? how many years?

Ans. to the last, 40800 years.
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Problems in the Measurement of Rectangles
and Solids.

NoTe. — A rectangle is a figure having four sides, and each of the
four corners a square corner.

Prosren 1.

9 A8. The length and breadth of a rectangle given, to
Jfind the square contents.

1. How many square rods in a plat of ground 5 rods long
and 3 rods wide 2

b C  SorurioNn.— A square rod is a
square measuring 1 rod on each side,
like one of those in the annexed dia-
gram. We see from the diagram that
there are as many squares in a row as
there are rods on one side, and as many
rows as there are rods on the other
side ; that is, 5 rows of 3 squares in a
i 3 TOw, or 3 rows of 5 squares in a row.

We multiply thenumber of squares in
one row by the number of rows ; 6 X 3= 15 square rods, Ans.

Hence the .

RULE.

Multiply the length by the breadth, and the product will be
the square contents.

Nore. — Three times a line 5 rods long is a line 15 rods long.
Hence the pupil must not fail to notice, that we multiply the number
of square rods in a piece of ground 1 rod wide and of the given length
by the number of rods in the width.

EXAMPLES.

2. How many square rads in a piece of ground 160 rods
long (squares in a row) and 8 rods wide (rows of squares) ?
Ans. 1280 square rods.

3. How many square feet in a floor 32 feet long and 23
feet wide? * Ans. 736.

4. How many yards of carpeting, 1 yard wide, will it take

Questions, — T 48, Describe a rectangle; a square rod. How
do you determine the number of squares in a row, and the number of
rows? Give the rie. What is the quantity really multiplied? What
absurdity in considering it otherwise ?
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to cover the floors of two rooms, one 8 yards long and 7 yards
whle, and the other 6 yards long and 6 yards wide ?

' Ans. 86 yards.

6. How many square feet of boards will it take for the
floor of a room 16 feet long and 15 feet wide, if we allow 12
square feet for waste? Ans. 252.

6. There is a room 6 yards long and 6 s wide ; how
many yards of carpeting, a yard wide, will be sufficient to
cover the floor, if the hearth and fireplace occupy 3 square
yards? Ans. 27,

ProsrLem II.

T A9. The square contents and width given, to find the
length.

1. What is the length of a piece of ground 3 rods wide,
and containing 16 square rods ?

SoruTioN. — In this example we have 15, the number of squares
mn several rows, (see the diagram, problem I.,) and 3 the number of
squares in 1 row, Zo find the number of rows. e divide the squares
in the number of rows by the squares in 1 row. Hence,

RULE.

Divide -the square contents by the width, and the quotient
will be the length. Or really, since the divisor and dividend
must be of the same denomination, we divide the whole num-
ber of square rods by the square rods in a piece of land 3 rods
long by 1 rod wide ; thus, 16 +- 3==5 rods in length, Ans.

EXAMPLES.

2. A piece of ground containing 1280 square rods, is 8
rods in width ; what is its length ? Ans. 160 rods.

3. A floor containing 736 square feet, is 23 feet wide;
what is its length ? Ans. 32 feet.

Prosren III.

9 §0. The square contents and length given, to find the
wedth.

" 1. What is the width of a piece of ground, 5 rods long,
and containing 16 square rods ?

Questions. — T49. Repeat the 2d problem ; the example. What
two things are given in the example, and what required? Give tha
rule. What is really the divisor, and why?
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SoLuTiON. —We divide the square contents by the length, or
'really by the square contents of a portion of the ground 5 rods long
and 1 rod wide. Ans. 3 rods.
Hence,
RULE.

Divide the square contents by the length, and the qu(;tient
will be the width.

EXAMPLES.
2. A piece of ground containing 1280 square rods, is 160
rods in length ; what is its width ? Ans. 8 rods.
3. What is the width of a field 186 rods-long, and con-
taining 13392 square rods ? . Ans. 72 rods.
Prosrex IV.

§ 31, The length, breadth, and hight, or thickness given,
to find the contents of a solid body.*

1. How many solid feet of wood in a pile & feet long, 3
feet wide, and 4 feet high ?

SoruTioN. — A solid foot is a

solid 1 foot long, 1 wide, and 1

high. By carefully inspecting the

diagram, we may see that a portion

of wood 5 feet long, 1 foot wide, and

1 high, will contain 5 solid feet.

Multiplying 5 solid feet by 3, we

get the contents of a portion 5 feet

long, 3 feet wide, and 1 foot high.

5X 3=15 solid feet ; and multi-

plying 15 solid feet by 4, we get the contents of the whole pile, 15X

4 =60 solid feet, Ans. These are the quantities multiplied, but for
convenience we adopt the following

RULE.
Multiﬁly the length by the breadth, and the resulting prod-
uct by the hight.
EXAMPLES.

2. A laborer engaged to dig a cellar 27 feet long, 21 feet

Questions, — T 50. Repeat the 3d problem; the example; rule.
What is really the divisor, and why ?

9 51, What is the 4th problem? the first éxample? Describe a
solid foot. What quantity do you multiply in the first multiplication ?
in the second? What rule do you adopt for convenience?

* The cube, or right prism.
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wide, and 6 feet deep; how many solid feet must he re-
move? Ans. 3402 solid feet.
3. A farmer has a mow of hay 28 feet long, 14 feet wide,
and 8 feet high; how manj solid feet does it contain ?
Ans. 3136 solid feet.

ProBLEM V.

q 82, The solid contents, length, and breadth given, to
find the hight.

1. A pile of wood 5 feet long and 3 feet wide, contains 6
solid feet; what is its hight? v

SovruTioN. — Since the divisor must be of the same denomination
as the dividend, (solid feet,) we have given the solid contents of a pile
b feet long, 3 feet wide, and several feet high, which we divide by
the solid contents of a portion having the same length and breadth,
and 1 foot high, to get the number of feet in the hight of the pile.
Thus, 5 X 3= 15, and 60 < 15=4 feet in hight, Ans. Hence,

RULE.

Divide the solid contents by the product of the length mul-
tiplied by the breadth.

EXAMPLES.

2. A man dug a cellar 27 feet long, and 21 feet wide, and
removed 3402 solid feet of earth ; what was its depth ?

Ans. 6 feet.
3. A mow of hay, 28 feet long and 14 feet wide, contains
3136 solid feet; what is its hight? Ans. 8 feet.

Note.—In a similar manner we may find the breadth or the
length, when the solid contents and the other two dimensions are
given.

4. A pile of wood, 4 feet wide and 6 feet high, contains
360 solid feet; what is its length 2 Ans. 15 feet.
6. A stick of timber, 78 inches long and 8 inches tbick,
contains 6864 solid inches; what is its width ?
* Ans. 11 inches.

Questions. — I 52, What is the 5th problem ? the first example ?
solution? rule? When the solid contents, width, and hight are given
how may the length be found? When the solid contents, length, an
hight are given, how may the width be found ?

4




. p—————
————— T .

1.63-55. MISCELLANEOUS EXERCISES. 73

U858, General to Be ed s or
g questsons to be answered mentally, or by

If the number of squares be 84, and the squares in a row
be 14, how many will be the rows of squares ?

If the number of squares be 9500, and the rows of squares

be 76, how many will be the squares in a row ?
" Were you required to form an oblong field containing 96
square rods, what, and how many ways might you vary the
figure, (rows of squares and squares in a row,) each figure to
contain just 96 square rods ?

There is a frame, 40 feet square and 18 feet high, the sides
of which are to be covered with boards 13 feet long, 1 foot
wide ; what number of these boards will it take, allowing only
7 feet waste ? Ans. 222 boards.

A room, in a furniture warehouse, is 36 feet long and 29
feet wide ; how many tables, 3 feet square, can be set in i,
leaving a space 2 feet wide on one of the sides?

Ans. 108 tables.

i . 154, Definitions.
(Ilntegers are, distinguished as prime, composite, even, and

1. A Prime number is one that cannot be divided by an
number except itself and unity without a remainder; as, 1,
2,36 %11

Notg. — T'wo numbers are prime to each other, as 8 and 15, when
a unit is the only number by which both of them can be divided.

2. A Composite number, see T 24.

3. An Even number is one which is exactly divisible by 2.

4. An Odd number is one which is not exactly divisible
by 2 .
35, 1. One number is a Measure of another when it
divides it without a remainder. Thus, 2 is a measure of 18;
5 of 45; 16 of 64.

2. A number is a Common Measure of two or more num-
bers when it divides eack of them without a remainder. Thus
3 is a common measure of 6 and 18; 7 of 28 and 42; 4 of
12, 20 and 32; 5 of 10, 15, 20, 25. i

Questions, — 54, How are integers distinguished? What is »
prime number ? com_?osite number? even number? odd number?

"

s 5 TS
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3. One number is a Multiple of another when it can be
divided by it witkout a remainder. Thus 8 is a multiple of
2; 150f 6; 33 of 11.

4. A number is a Common Multiple of two or more num-
bers when it can be divided by eack of them without a re-
mainder. Thus, 15 is a common multiple of 3 and 5; 16 of
2,4and 8; 280of 4 and 7; 54 of 2, 3, 6, 9, 18 and 27.

6. An Aliguot, or even part, is any number which is con-
tained in anotker number exactly 2, 3,4, 5, &c., times. Thus,
3 is an alijuot part of 15, so alsois §. Each of the numbers,
2,3,4,6,8, and 12, is an aliquot part of 24.

6. The Reciprocal of a number is a unit, or 1, divided by
the number. Thus, § is the reciprocal of 2; § of 3; } of 4;
$ of 9, &c.

9 56. General Principles of Division.

The value of the quotient in division evidently depends
on the relative values of the dividend and divisor.

ExampLe. —Let the dividend be 24, the divisor 6, and the
quotient will be 4. Multiplying the dividend by 2, we in
effect multiply the quotient by 2. Thus, 24 X 2 =48, and
48 =+~ 6 =S8, which is 2 times 4, the quotient of 24 < 6.

Again, dividing the divisor by 2, we in effect multiply the
quotient by 2. Thus, 6 +2=3, and 24 < 3 =28, which is
2 times 4, the quotient of 24 <+ 6, the same as before. Hence, -

Prmvciee 1. Multiplying the dividend, or dividing the
divisor, by any number, is in effect multiplying the quotient -
by that number.

9 57. Example as above, namely, dividend 24, divisor 6,
and quotient 4. Dividing the dividend by 2, we in effect
divide the quotient by 2. Thus, 24 +-2=12, and 12 -6
=2, which is equal to 1 half of ghe quotient of 24 <+ 6.

Again, multiplying the divisor by 2, we in effect divide the
quotient by 2. Thus, 6 X 2=12, and 24 + 12 =2, which
is equal to 1 half of the quotient of 24 < 6, the same as be-
fore. Hence,

Questions, — 55, Whatis a measure? common measure ? mul-
tiple? common multiple? an aliquot part? the reciprocal of a quantity ?

956. On what does the value of the quotient in division depend?
What is the 1st prineiple? -
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Princrere I1.  Dividing the dividend, or multiplying the
divisor by any number, is in effect dividing the quotient by
that number. .

38, Example, the same as before. Multiplying both
dividend and divisor by 2 does not alter the quotient. Thus,
24 X 2=48; 6 X 2=12; and 48 + 12 =4, which is equal
to the quotient of 24 +- 6.

Again, dividing both dividend and divisor by 2 does not
alter the quotient. Thus,24+-2=12; 6 +2=3; and
12 - 3==4, which is equal to the quotient of 24 -6, the
same as before. Hence, }

Princieie III.  Multiplying or dividing both dividend and
divisor by the same number does not alter the quotient.

C859. Examere. It isrequired to multiply 24 by 6, and
divide the product by 6. 24 X 6==144, and the product -
;—I44+6=24, which is equal to the number multiplied.

ence,

Prmvereie IV, If a number be multiplied, and the product
divided by the same number, the quotient will be the number.

This result depends upon the principle that if the product
bfidivtiided by the multiplier, the quotient will be the multi-
plicand. -

760. Cancelation.

1. How many oranges, at 4 cents apiece, can be bought
for 4 dimes, or 4 ten cent pieces?

SovurtoN. — We multiply 10 by 4 to get the number of cents,
10 X 4=140; then as many times as 4 is contained in 40 so many
orangbes can be bought. But multiplying 10 and dividing the pro
duct by the same number does not change it, (59 ;) hence, we may
omit both operations, taking 10 for the result, as follows :

OPERATION Writing 10 and the multiplier 4 above, and the
10 X 4 °  divisor 4 below a horizontal line, we strike out 4
—10 above and below the line, and we have 10 for the

4 result. Ans. 10 oranges.

Nore. — This process of omitting 4 is called cancelation. When
we cancel a number, we usually draw an oblique line across it.

Questions, — 7 57, What is the 2d principle?
§58. What is the 3d principle?
¥ 59. What is the 4th prineiple?

-
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2. A farmer sold 15 cows for 24 dollars apiece; and took
his pay in sheep at & dollars apiece’; how manmy sheep did
he receive ?

SoruTioN. — We see that 24 is to be multiplied by the composite
number 15 =3 X 5, and the product divided by 5. Using the com-
ponent parts of the multiplier, we multiply 24 by 3. Now the product
of 24 X 3 is to be multiplied and the result divided by 5, which oper-
ations we may omit, as follows: .

Writing the numbers as already described, we

OPERATION.  gtrike out 5 below, and 15%=3 X 5 above the line,

3 and above 15 set the factor 3, by which we multi-.
24 X 19 ply 24. Since there is no number by which to di-
B =72 vide this product, it is the result required.
Ans. 73 sheep.

3. Multiply 165 by 33, and divide the product by 31;
multiply the quotient by 16 and divide the product by 99;
multiply the quotient by 62 and divide the product by 66;
multiply the quotient by 3 and divide the product by 20.

OPERATION. By closely in-

] 4 2 specting these num-
1'65)(33)(16)(62)(3_%— . bers, we see that
Mx?xwx?_6

= 4é all the factors above

6 the line are canceled

except 4, 2 and 3,

: which must be mul-

tiplied together ; and that all the factors below the line are canceled

except 5, by which the product of the remaining factors above the line
is to be divided.

Nore 1. —1It is plain that 16 above and 20 below the line have the
factor 4 common, for 16 =4 X 4 and 20=4 X 5; we therefore can-
cel the factor 4 from 16 and 20 ; this we do if we erase the two num-
bers, and write 4 the other factor of 16 over it, and 5 the other factor
of 20 under it. We see also that 3, the reserved factor of 165, can
cels 3, the reserved factor of 99.

Note 2. —If the pupil will perform the operations at length, of
multiplying and dividing, in this example, he will see how much is
saved by cancelation.

Cancelation, then, is the method of erasing, or rejecting, a
factor or factors, from any number or numbers. It may be
applied for shortening the operation where both multiplication
and division are required, by rejecting equal factors from the
numbers to be multiplied and the divisors.
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RULE.

I. Write down the numibers to be multiplied together adove,
and the divisors delow, a horizontdl line.

II. Cancel all the factors common to the numbers to be
multiplied and the divisors.

III. Proceed with the remaining numbers as required by
the question.

Nore. — One factor on one side of the line will cancel only one liks
Jfactor on the other sidg

EXAMPLES FOR PRACTICE.

4. A man sold 35 barrels of flour at 5 dollars per barrel, and
took his pay in salt at 3 dollars per barrel; he sold the salt at
4 dollars per barrel, and took his in broadcloth at 7 dol-
lars per yard; he sold the broadcloth at 8 dollars per yard,
and took his pay in sheep at 2 dollars a head ; he sold the
sheep at 3 dollars a head, and took his pay in land at 15 dol-
lars per acre ; how many acres of land guf' he purchase ?

If like factors be canceled from the numbers to be multi-
plied and the divisors, there will remain of the numbers to be
multiplied & X 4 X 4==80, and of the divisors 3; and 82—
26%. Ans. 26% acres.

5. What is the quotient of 36 X 8 X 4 X 8 X 2 divided by
B8 X5X3xX4x2? "

Note.— The remaining factors of the numbers to be multiplied
are 2, 8 and 8, and of the divisors, 5.

6. In a certain operation the numbers to be multiplied are
27, 14, 40, 8 and 6, and the divisors are 7, IQ, 12 and 15;
what is the quotient ?

9 X2 X2 X8=288, and 288 + 5 =57, Ans.

7. What is the quotient of 4 X 7 X 18 X 10 X 8 X9,
divided by 24 X 72 X 32

Nore. — All the divisors cancel. Ans. 70.

8. If the numbers to be multiplied are 14, 5, 3 and 28, and
the divisors 15 and 9; what is the quotient ?

Notk. — The remaining factor of the divisors is 9.  Ans. 43§.

Questions. — 760, If a number be multiplied and the product
divided by the same number, what is the result? When such operations
are to be performed, how may they be contracted? What is this v‘thro-
cess called? How do you indicate that a number is canceled ? at
15 cancelation? When may it be applied? Repeat tne rule. Explain
the operation in Ex. 5’; in Ex. 6, &ec.

v
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@1. Tofind a common divisor of two or more numbers.
1. Find a common divisor of 6: 9 and 12.

6=3X2 The factor 3, which is commeon to the
OPERATION. 4 9=23 X 3 several numbers, must be a common divi-
12=3 X 4 sor of them. Hence the .

RULE.

Separate each number into two factors, one of which shal
be common to all the nurhbers. -
The common factor will be their common divisor.

EXAMPLES FOR PRACTICE.

2. Find a common divisor of 4, 16, 24, 36 and 8.
Ans. 4.
3. Find a common divisor, or common measure, (which
terms mean the same thing,) of 22, 44, 66, and 88.
Ans. 11,
4. Required the length of a rod which will be a common
easure of two pieces of cloth, one of them 25 feet, the other
30 feet long. Ans. 5 feet.

82, Tofind the greatest common divisor of two or more
numbers.

The greatest common divisor of several numbers is the
greatest factor common to them, and may be found by a sort
of trial. Let it be required to find the greatest common divi-
sor of 128 and 160. The greatest common divisor cannot
exceed the less number, for it must measure it. We will try,
therefore, if the less number, 128, which measures itself, will
also divide or measurti 160. o1 132 198

: 28 in 160, 1 time, an remain ; X
128) }g( 1 therefore, is not a divisor of 160. We will
- now try whether this remainder be not the

32)198(4 divisor sought; for if 32 be a divisor of
128 128, the former divisor, it must also be a

- divisor of 160, which consists of 128 {-32.

- 32 in 128, 4 times, without any remainder.

Consequently it is contained in 160 = 128 - 32, just 5 times; . .

that is, once more than in 128. And as no number greater
than 32, the difference of the two numbers, is contained once
more in the greater, it is the greatest common divisor. Hence,

Y

Questions. — 61, What is a common divisor of two or mors
numbers? Repeat the rule for finding it.
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To find the greatest common measure § numbers,
RULE.

Divide the greater number by the less, and that divisor by
the remainder, and so on, always dividin%hthe last divisor b
the last remainder, till nothing remain. e last divisar wxﬁ
be the greatest commmon divisor required.

Norz 1. — When we would find the greatest common divisor ot
more than fwo numl we may first find the greatest common divi-
sor of fwo numbers, then of that common divisor and one of the
other numbers, and 50 on to the last number. Then will the greatest

* common divisor last found be the answer.

Nore 2. — Two numbers which are prime to each other, of course,

can have no compon divisor greater than It

EXAMPLES FOR PRACTICE.

1. Ap.ply the foregoing rule to find the greatest common
divisor of 21 and 35.g0 & &
2. Find the greatest common divisor of 96 and 544.

Ans. 32.
3. Find the greatest common divisor of 468 andj184.4.
Ans.
4. What is the greatest common divisor of 32, 80, and
2562 Ans. 16.
6. What is the greatest common divisor of 75, 200, 625,
and 1607 dAns. 25.

6. A certain tract of land containing 100 acres, is 160 rods
long and 100 wide; what is the length of the longest chain
that will exactly measure both its length and breadth ?

8 Ans. 20 rods.

7. A has 2640 dollars, B 1680 dollars, and C 756 dollars,
which they agree to lay out for land at the greatest price per
acre that will allow each to expend the whole of his money ;
what was the price per acre, and how many acres did each
man buy ?

Ans. A bought 220 acres, B 140 acres, and C 63 acres, at
12 dollars per acre.

\

Questions. — Y 62. What is the greatest common divisor of two
or more numbers? Describe the of finding it for two numbers 1
rule? How found when the numbers are more than two? What is th-
greatest common measure of numbers that are prime to each cther?
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COMMON FRACTIONS.

€ 63. When whole numbers, which are called integers,
(7 36,) are subjects of calculations in arithmetic, the opera-
tions-are called operations in whole numbers. But it is often
necessary to make calculations in regard to parts of a thing or
unit. e may not only have occasion to calculate the.price
. of 3 barrels, & barrels, or 8 barrels of flour, but of one third
of a barrel, two fifths of a barrel, or seve® eighths of a barrel.

‘When a unit or whole thing is divided or broken into any
number of equal parts, the parts are called fractions, or broken
numbers, (from the Latin word, frango, I break.) If it be
divided into 3 equal parts, the parts are called tkirds ; if into
7 equal parts, sevenths ; if into 12 equal parts, twelfths. The
fraction takes its name, or denomination, from the number of
> parts into which the unit or whole thing is divided.

If the unit or whole thing be divided into 16 equal parts,
the parts are called sizteenths, and § of these parts would be
5 sixteenths.

Fractions are of three kinds, Common, (sometimes' called
Vuigar,) Decimal, and Duodecimal. .

Common fractions are always expressed by two numbers,
one above the other, with a horizontal line {etween them ;
thus, 4, &, $.

The number delow the line is called the Denominator, be-
cause it gives name to the parts.

The number above the line is called the Numerator, besause
it numbers the parts.

The denominator shows into how many parts a'hing or
unit is divided ; and

_The numerator shows how many of these parts are con-
tamned in the fraction. Thus, in the fraction §, the denomina-
tor, 8, shows that the unit or whole thing is divided into 8
equal parts, and the numerator, 3, shows that 3 of these parts
are contained in the fraction. The numerator, 3, numbers the
parts; the denominator, 8, gives them their denomination or

Questions, — Y 63, What are integers? What fractions, and
whence their necessity? Whence do fractions take their name? How
many kinds of fractions? Name them. How are common fractions
written? What is the lower number called, and why? What does it
show? What is the upper number called, and why ? What determines
the size of the parts, and why? What are the terms of a fraction?

What are the terms of the fraction Y5 ? 4% &ec.
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name, and shows their size or magnitude ; for if a thing be
divided into 8 equal parts, the parts are but half as large as
if divided into but 4 equal parts. It will evidently take 2
eighths to make 1 fourth.

The numerator and denominator, taken together, are called
‘the terms of the fraction. Thus, the terms of the fraction
ar*nd 10; of §, 2 and 8.

. 1 64. Itis important to bear in mind, that fractions arise
from division, and that the numerator may be considered a
dividend, and the denominator a divisor, and the value of the
fraction the guotient; thus, } is the quotient of 1 (the nu-
merator) divided by 2, (the denominator ;) 4 is the quotient
arising from 1 divided by 4; and § is 3 times as much, that
is, 3 divided by 4; thus, 1 fourth part of 3 is the same as 3
fourths of 1.
Hence, a common fraction is always expressed by the sign
- of division, the numerator being written in the place of the
apper dot, and the denominator in the place of the lower dot.

§ expresses the quotient, of which §§ & s Siriomr oeimmeinaror.

1. If 4 oranges be equally divided among 6 boys, what
part of an orange is each boy’s share ?

A sixth part of 1 orange is }, and a sixth part of 4 oranges
is 4 such pieces, —§. Ans. % of an orange.

2. If 3 apples be equally divided among & boys, what part
of an apple is each boy’s share? if 4 apples, what? if 2 ap-
ples, what? if § apples, what?

3. What is the quotient of 1 divided by 3% —— of 2 by
32 —— of 1 by 4? —— of 2 by 47 of 3by 42 of
6by7? —— of 6 by 82 —— of 4 by 6? of 2 by 142

4. What part of an orange is a third part of 2 oranges?
—— one fourth of 2 oranges? of 3 oranges? —— }
of 3 oranges ? —— 4 of 4? —— }of 27 $of§5t —
$of 317 dof 217

€ 65. A fraction being part of a whole thing, is properly
less than a upit, and the numerator will be less than the de-
nominator, since the denominator shows how many parts

Questions. — ¥ 64. From what do fractions always arise? What
may the numerator be considered? the denominator? at 1s the value

of the fraction? Of what is § the quotient? §? 447 4 of 3 is what part
of 17 by of 7is what part of 1? By what is a common fraction al-
ways expressed ?
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make a whole thing, and there must not be so many of the
parts taken as will make a whole thing.

But we call an expression written in the fractional form
a fraction, though its numerator equals or exceeds the denom-
inator, and its value, consequently, equals or exceeds a unit ;
but since there is not a strict propriety in the name, it is called
an improper fraction. Hence, —

A ﬁroper Fraction is one that is less than a unit, its nu-
merator being less than the denominator.

An Improper Fraction is one that equals or exceeds a unit,
its numerator equaling, or exceeding the denorainator. Thus,
3#, 23, are improper fractions.

A Simple Fraction is a single fraction, either proper or im-
proper. Thus, %, §, 8, are simple fractions.

A Compound Fraction is a fraction of a fraction, or several
fractions connected by the word of. Thus, § of §, § of 34,
of 4 of 48, are compound fractions.

A Complex Fraction is one which has a fraction, either
simple or compound, or a2 mixed number, for its numerator,

3 42 foft

) , are
i 2§ 2%
complex fractions.

A Mized Number, as already shown, is one composed of a
whole number and a fraction. Thus, 14}, 133, &c., are .
mixed numbers.

A father bought 4 oranges, and cut each orange into 6
equal parts; he gave to Samuel 3 pieces, to James 5 pieces,
to Mary 7 pieces, and to Nancy 9 pieces; what was each
one’s fraction ?

Was James’ fraction proper or improper? Why?

‘Was Nancy’s fraction proper or improper? Why?

If an orange be cut into 5 equal parts, by what fraction is
1 part expressed ? —— 2 parts ? —— 3 parts? 4 parts?
«—— 6 parts? How many parts will make unity or a whole
orange ? .

If a pie be cut into 8 equal pieces, and two of these pieces
be given to Harry, what will be his fraction of the pie? if &

or for its denominator, or for both. Thus,

Questions, — 9 65. What s a proper fraction, and why so called ?
its value? What is an improper fraction, and why so called? When
is its value a unit? When greater than a unit? Why? What is a
simple fraction? a simple proper fraction? a simple improper fraction ?
a compound fraction? a complex fraction? a mixed number? What
kind of a fraction is 4 of § of ig? More questions of this character.
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pieces be given to John, what will be his fraction  what frac-
tion or part of the pie will be left ?

9 66. Reduction ‘of Fractions.

.duction of fractions is chagfmg them from one form to
u

snother without altering their v

To reduce an improper frac-
tion to a whole or mized num-

1. In 4 halves (§) of an
apple how many whole ap-
pres?

SoLuTrioN. — Since 2 halves
(8) of an apple are equal to 1
whole apple, 4 halves (§) are
equal to as many apples as the
number of times 2 halves are con-
tained in 4 halves, which is 2
times. Ans. 2 apples.

3. In § of an apple how

many whole apples ? in
87 inde? —in3p?
—— in 427 — in 1397
—— in ?

5. How many yards in §
of a yard? in § of a
yard ? in§? —in §?

in 122 in 117
in 137 in gtf 7
in 227 —— in 487

7. How many bushels in 8
pecks? that is, in § of a bush-
el? — in12? — jn 41?
~— in 137 —— in 24?
in ? —in 307

9. If I give 27 children }
of an orange each, how many
oranges will it take 3

To reduce a whole or mized
number to an tmproper frac-
tion.

2. In 2 whole apples how
many halves ?

SoruTion. —In 2 apples are
two times as many halves as there
are in 1 apple. Since there are
2 halves (%) in 1 apple, there are
2 times 2 halves in 2 apples, =4
halves, that is, #, Ans.

4. In 3 apples how many
halves ? in 4p apples ? in 6 ap-

les? in 10 apples? in 24?
in 60? in 1707 in 4927

6. Reduce 2 yards to
thirds. Ans. §. Reduce 23
yards to thirds. Ans. §. Re-
duce 3 yards to thirds.
3} yards. 3§ yards.
—— 6 yards. —— 6% yards.
—— 6§ yards,

8. Reduce 2 bushels to
Sourths. 2% bushels.
—— 6 bushels. 6} bush-
els, 7% bushels.

bushels.

"10. In 6§ oranges how
many fourths of an orange ?
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- overATioN. It will take
4)27 27 ; anditis
_ evident, that
Ans. 63 oranges. dividing the
numerator,
27, (= the number of parts con-
tained in the fraction,) by the de-
nominator, 4, (= the number of
parts in 1 orange,) will give the
number of whole oranges, and the
remainder, written over the de-
nominator, will express the frac-
tional part.” Hence,

To reduce an improper
Sfraction to a whole or mized
number,

RULE,

Divide the numerator by
the denominator ; the quo-
tient will be the whole or
mixed number.

COMMON FRACTIONS.

Yes.
'OPERATION.

63 oranges.

4

24 Sfourths in 6 oranges.
3 « cont'd in the fraction.

E =27, Ans.

Since there are.4 fourths in 1
orange, in 6 oranges there are
6 times 4 fourths = 24 fourths,
and 24 fourths - 3 fourths = 27
fourths. Hence,

To reduce a mized number
to an improper fraction,

RULE.

Multiply the whole number
by the denominator of the
fraction; to the product add
the numerator, and write the
result over the dencminator.

NotE 1. — A whole number may be reduced to the form of an im-
proper fraction, by writing 1 under it for a denominator.

Nore 2. — A whole number may be reduced to a fraction having a
specified denominator, by multiplying the whole number by the giveo
denominator, and taking the product for a nu nerator.

EXAMPLES FOR PRA: TICE.

11. In 82 of a dollar, how
man3y dollars ?

13. In 1437 of an hour,
how many hours?

15. In 8182 of a shilling,
how many shillings 2

12. In 13§ dollars, how
many sixths of a dollar ?

14, What is the improper
fraftion equivalent to 2333
hours ?

16. Reduce 730, shillings
to an improper fraction.

Questions. — Y 66.

What is reduction of fractions? To what is

the value of a fraction equal? What is the rule for reducing an im-
proper fraction to a whole or mixed number? a mixed number to an
mproper fraction? How may a whole number be redaced to the form
of aut; 1;11proper fraction? How to a fraction having a specified denom-
inator
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17. In 8382 of a day,how  18. In 156}1 days, aow
many days ? many 24ths of a day?
Ans. 2341 =23761 hours.
19. In 1371 of a gallon, 20. In 342§ gallons, hew
how many gallons? many 4ths of a gallon ?
Ans. 1311 of a gallon =
1371 quarts.
21. Reduce 3§, 1%%, ¢58, 22. Reduce 13§, 173§,
4588, 2A8#, to whole or mixed 8%, 44885, and 734§ to im-

numbers. proper fractions.

U 67. To reduce a fraction to its lowest or most simple
terms.

If 3 of an apple be divided into 2 equal , it becomes 3.
The effect on the fraction is evidentl}('l the [;rnt:e as if we ha*d
multiplied both of its terms by 2. In either case, the parts
are made 2 times as MANY as they were before; but they are
only HALF AS LARGE ; for it will take 2 times as many fourths
to make a whole one as it will take kalves; and hence it is
that £ is the same in value or quantity as §.

4 15 2 parts; and if each of these parts be again divided
into 2 equal parts, that is, if both terms of the fraction be mul-
tiplied by 2, it becomes ‘1

Now if we reverse the above operation, and divide both
terms of the fraction 4 by 2, we obtain its equal, £; dividing
again by 2, we obtain }, which is the most simple form of the
fraction, because the terms are the least possible by which the
fraction can be expressed. Hence, }—=4%=14¢, and the re-
verse of this is evidently true, that § =% =14.

It follows, therefore, by multiplying or dividing both terms
of the fraction by the same number, we change its terms with-
out altering its value. (768.)

The process of changing 4 into its equal }, is called reduc-
tng the fraction to its lowest terms.

A fraction is said to be in its lowest terms when no number
greater than 1 will divide its numerator and denominator
without a remainder.

1. Reduce $£3 to its lowest terms.

We find, by trial, that 4 will exactly

org‘;AnON' measure hoth 128 and 160, and, dividing,

we change the fraction to its equal 3§.

4)&8 =3_2= é Ans. Again, we find that 8 is a divisor common
160 40 6 w0 both terms, end, dividing, we reduce

8
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the fraction to its equal 4, which is now in its lowest terms, for no
greater number than 1 will again measure thém.

Note 1. — Any fraction may evidently be reduced to its lowest
terms by a single division, if we use the greatest common divisor of
the two terms. Thus, we may divide by 32, which we found (9 62)
to be the greatest common divisor of 128 and 160. 32) {8§=% Ans.

Hence, To reduce a fraction to its lowest terms,
RULE.

Divide both terms of the fraction by any number which will
divide them both without a remainder,and the quotients thence
arising in the same manner, and so on, till it appears that no
number greater than 1 will again divide them.

NoTE 2. — A number ending with a cipher is divisible by 10. If
the two right hand figures are divisible by 4, the whole number is also.

A number is divisible by 2 when it ends with an even number, and by
5 when it ends with 5, or 0.

EXAMPLES FOR PRACTICE.

2. Reduce }£§ to its lowest terms. Ans. 3.
3. Reduce 488, &%, 332, and 3} to their lowest terms.
' Ans. &, % & 3

NotE 3. — Let the following examples be wrought by both methods ;
by several divisors, and also by finding the greatest common divisor.
4. Reduce $§8, %, 148, and 1§44 to their lowest terms.
Ans. 3, %, §, and .
Ans. §.

6. Reduce {84, to its lowest terms.

6. Reduce 444 to its lowest terms. Ans. 8.
7. Reduce 488 to its lowest terms. Ans. 3.
8. Reduce 344§ to its lowest terms. Ans. §.

NotEe. — The reducing of a compound fraction to a simple one will
be considered in the multiplication of fractions, where it properly be-
longs. The reducing of fractions to a common denominator will be
presented in connection with addition and subtraction of fractions, in

- which operations only it is necessary. The reducing of complex to
simple fractions will be considered after the pupil shall be made
acquainted with the division of fractions, a knowledge of which is
indispensable to understanding the operation.

Questions. — 67. Give the illustration with the half apple. Re-
verse the operation. What follows? What is the process mentioned,
and whatisitcalled? When is a fraction in its lowest terms? Explain
Ex. 1. How can 8 fraction be reduced by a single division? Rule.
Give the nixte by which you determine by what number you divide
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Addition and Subtraction of Fractions.
COMMON DENOMINATOR.

968. 1. A boy gave to one of his companions § of an
orange, to another 4, to another }; what part of an orange
did he give to all? § 4 4 + 3 = how much?

| SoruTtioN. — The adding together of §, § and § of an orange is
the same as the adding of 2 oranges, 4 oranges, and 1 orange, which
would make 7 oranges. The 8 & called the common denominator, as
it is common to the several fractions; and we write over it the sum
of the numerators, to express the answer. Ans. §.

2. A boy had f; of a dollar, of which he expended &;
what had he left ?

SoLuTION. — 1}y of a dollar is one dime, or ten cent piecce. The
i operation, then, is to subtract 3 ten cent pieces from 7 ten cent pieces,
which will leave 4 ten cent pieces, or, Ans. .

3. 14+ 8+ 1=howmuch? }—}=how much?

4 Ft o+ o+ 4+ A —how much? $§— =

ow much ? .

6. A boy, having # of an alpple, gave } of it to his sister;

what part of the apple had he left? §—}=how much?

’ 69. 1. A boy, having an orange, gave $ of it to his
sister, and § of it to his brother; what part of the orange did
he give away ?

SoLuTioN. — The fractions § and } of an orange can no more be
added than 3 oranges and 1 apple, which would maie neither 4 oranges
nor 4 apples, as they are of different kinds, (9] 12.) But if 1 orange
made 2 apples, the 3 oranges would make 6 apples, and the 1 apple
being added we should have 7 apples. Now } does make just §,
and consequently 3 make §, to which if 4 be added we shall have
the Ans. §.

The denominator, 4, of the fraction §,is a factor of 8,
the denominator of the fraction §. And if each term of the
fraction  be multiplied by 2, the remaining factor of 8, it will
be reduced to 8" (§,) without altering its value. (T67.)
Hence, if the denominator of one fraction be a factor of the
denominator of ancther fraction, and both its terms be multi-

Questions, — T 68, Like what, is the process of adding eighths
What is the 8 called, and why ? What is the tenth of a dollar?



'S8 GOMMON FRAGTIONS. q70.

plied by the remaining factor, it will be reduced to the same
denaminator with the latter fraction, without altering its value.
(188.) For example:

2. How many 12ths in ?

SoLuTioN. — The factors of 12 are 3 and 4, the latter of which is
the denominator of , and multiplying both terms of by 3, the other
factor, we have %, a fraction of the same value as §, but having a
different denominator. : Ans. 5.

3. A man has & of a barrel of sugar in one cask, § in
another, and } in anether; how much in all?

SorvTioN, — The denominator 8, of the second fraction, is a factor
of 12, the denominator of the first; and if both terms of # be multi-
plied by the other factor, 2, it will become <£;. Also 4, the denomi-
nator of the third fraction, is a factor of 12, and if both its terms be
multiplied by 3, the other factor, it will be &. And 4%+
=4%=144 barrels. Ans.

4. What is the amount of }, %, apd §?

SoLuTioN. — As the denominators are not factors of each other, we
must take some number of which each is a factor. 36 is such a num-
ber. The first denominator, 4, being a factor of 36, both terms of
1 may be multiplied by 9, the other factor, and we shall have .
In like manner, both terms of % being multiplied by 6, we have 3% ;
and both terms of § being multiplied by 4, we have 8§ ; then, 54
H+R=H=I1g. 4ns.

The process in the above examples is called reducing frac-
tions to a common denominator, and is necessary when we
wish to add or subtract those of different denominators. The
common Jenominator, it will be perceived, must contain, as @
Sfactor, each of the other denominators.

It is not always manifest what number will contain all the
denominators. There are two methods of finding such a
number.

-

FIRST METHOD.

®70. If several numbers are multiphed together, each
will evidently be a factor of the product. We have, then, the
following

Questions. — 9 69. How can eighths and fourths be added ?
When, and how, can one fraction be reduced to the denominator of
another? Explain the third example ; the fourth. What is the process
‘called? When is this necessary? What must the common denomina-
tor contain? What is not manifest? How many methods of finding it ?
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RULKE.

Multiply the numerator and denominator of each fraction
byi‘he product of the other denominators.
he several new denominators will be prodacts of the same
numbers, and, therefore, will be alike ; and the numerator and
denominator of each fraction being multiplied by the same
number, its value is not altered. See 768,

Nortk. — The common denominator of two or more fractions is the
" common multiple of all their denominators ; gee 4 55.

EXAMPLES.

1. Reduce §, £ and $ to equivalent fractions having a com-
mon denominator.
Each term of § being multiplied by 4 X 5, or 20, we have $8.
“ 3 “ 6 3 X 5, or 15’ . “ é_g.
“« « t “ 13 3 X 4, or 12’ %« “ ﬁ.
The terms of each fraction are changed, while its value is not
- altered.
2. Reduce }, §, §, and 4 to equivalent fractions, having a
common denominator. Ans. 328, 358, 813, 3£%.
3. Reduce to equivalent fractions, of a common denomina:
tor, and add together, §, 2, and }.
Ans. 83438+ 43=1%3=144, Amount.
4. Add together # and §. Amount, 11F.
6. What is the amount of § 34444 ?
Ans. 345 =154
6. What are the fractions of a common denominator equiva
lent to § and §? Ans. 4% and 2, or 5 and 3.

PR SECOND METHOD.

9'71. While we can always find a common denominator
by the above rule, it will not always give us the least com-
mon denominator. In the last example, 12 as well as 24 is a
common denominator of } and §. Let us see how the 12 is
obtained.

One number will contain another having several factors,
when it contains all these factors. For example, let 18 be
resolved into the factors 2 X 3 X 3, which, multiplied togeth-
er, will produce it. It contains 6, the factors of which, 2
and 3, are the first and second factors of 18. It also contains

Questions, — T 70, What is the rule in the first method ? 'Whence
its propriety? What is a common multiple? Explain the first example
w .
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9, the factc rs of which, 3 and 3, are the second and third fac-
tors of 18. But it will not contain 8=2 X 2 X 2, for 2 is
only once a factor in 18.

Now 12, the factors of which are 2 X 2 X 3, will contain
4 =2 X 2, since these factors are the first and second factors
of 12. It will in like manner contain 6. And it is the least
number that will contain 6 and 4, for 2 must be twice a fac-
tor, or it will not contain 4, and 3 must be a factor, or it will
not contain 6. Hence, no one of these factors can be spared.
But 24 =2 % 2 X 2 X 3, has, it is seen, 2 three times as a
factor ; so one 2 can be omitted, and we have the factors of
12 as before. We have 2 as a factor once more than neces-
sary, because it is a factor in both 4 and 6. Hence, when
several of the denominators have the same factor we need retain
&t but once in the common denominator.

7?2, The «process of omitting the needless factors is
called getting the least common denominator of several frac-
tions, and is as follows:

214.6 4 and 6 are each divided by 2; and
the divisor and remainders being taken
2.3 for the factors of the common denomina-

2 X 2% 3=12. tor, we have rejected 2 once.

1. Find the least common denominator of }, §, 2, §» vo-

2|12.4.6.8.10 SoLuTioN. — We write the denomi-
—_— e xllsamr; ina lingi and divide as here seen.
.2.8.4. y the first division, 2 existing as a
2]11.2.3.4. 5 factor in each of the five numbers, is
1.1.8.2. 5 rejected four times, being retained
el once ; as the divisor is substituted for
2X2X3X2X6=120 the five factors 2, which we should
have had by muitiplying all the num-
bers together. But 2 being a factor in two of the remainders, it is
rejected once more by a second division.
Ans. 120.

2. Find the least common denominator of £, &, and 3.

Questions. — 71, Why the necessity of a second method?t
When will one number contain another? What numbers will 18 con-
tain, and why? What will it not contain? why? Why will 12 contain
the denominators of both § and §? Why is it the least number that will
contain them? Why is a factor in 24 once more than necessary?
What may then be done?
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FIRST OPERATION. SECOND OPERATION. THIRD OPERATION.

13/8.12.24 4]8.12.24 218.12.24
“318. 1. 3 3|2.3.86 214. 6.12
4. 1.1 2l2.1. 2 3|2. 3. 6
B e e
4 X3 X 3=24, Ans. ;_l——l

23X 3X3X2=24, Ans

It may be seen that the product of the factors rejected by
the first operation is 24, while it is 96 by the second and
third. The answer by the first is consequently four times
greater, and is not the least common denominator.

Care must be taken to avoid this error in practice. The
divisor should not be too large. It may always safely, though
not necessanly, be the smallest number that can divide any
two or more of the denominators without a remainder.

NEW NUMERATORS.

9 73. 1. Reduce the fractions §, §, §, and £ to equiva-
sent fractions having the least common denominator.

3|2.3.4.6  SoLurion. —The new denominator being found,
————— as above, to be 12, the denominator, 2, of the first
3({1.3.2.3 fraction, has been really multiplied by 6, and to
———— preserve the equality of the fraction, the numerator
1.1.2.1 must be multiplied by the same number, and § be-

IX3X 2=12 ocomes . So =1, § =17 and F=+1&,
and hence the fractions are v%, v%, v v&-

Nore 1. —The factor by which the numerator of any fraction is to
be multiplied, may be found by dividing the common denominator by
the denominator of this fraction.

Hence, — For reducing fractions lo their lowest terms.

RULE.

Wnite down all the denominators in a line, and divide by
the smallest number greater than 1 that will divide two or
more of them without a remainder. Having written the quo-

- Questiomns. — 9 72, What is the called? In the first ex
ample, what factors are omitted, and what substituted, by the first divi
sion? What by the second? Explain the second example.
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tients and undivided numbers beneath, divide as befoere; and
so on till there are no two numbers which can be divided by
a number greater than 1.

The continued product of the quotients and divisors will be
the denominator required. Then multiply each numerator
by the number by which its denominator has really been mul-
tiplied.

Notk 2. —The least commen deneminator of two or more fractions
is the least commen multiple of all their denominators. See 9 55.

2. Reduce 4, 8, and £ to fractions having the least com-
mon denominator, and add them together.

Note 3. —In writing fractions for addition and subtraction which
have a common denominator, the numerators may be written in a line,
connected by the appropriate signs, one line extended under them all,
and the denominator written under this line but once. Thus, in the

last example,
} 4 8+ & =124320 = 4} = 13} amount.
3. Reduce 3 and } to fractions of the least common denom-
inator, and subtract one from the other.
Ans. % — f5 =%, difference.
4. There are 3 pieces of cloth, one eontaining 7§ yards,
another 133 yards, and the other 16} yards; how many
yards in the 3 pieces? ,

Before adding, reduce the fractional parts to their least eommon de-
nominator ; this being done, we shall have, —
Adding together all the 24ths, viz., 1820 -

= 732 21, we obtain 59, that is, §§ =23}. We write
133 = 1332 down the fraction 3} under the other fractions,and
155 =168} ) reserve the 3 integers to be carried to the amount

Ans. 373} yds. tzf nt;lte other integers, making in the whole 373},

5. There was a piece of cloth containing 34§ yards, from
which were taken 12% yards; how much was there left 2

343 =342 We cannot take 16 twenty-fourths, (3£,)
123 = 124% from 9 twenty-fourths, (ofr) ; we must, there-
4 21_ ds fore, borrow 1 integer, = 24 twenty-fourths

ns. 3 yds. (8%,) which, with f;, makes 3§ ; we can now

Questions. — T 73, In getting 12 as the common denominator of
the fractions in the first example, by what number has the denominator
of § been multiplied? By what, then, must the numerator be muitiplied ?
The same questions in regard to §; in regard to #. How is this mul-
tiplier found? Give the rule. ‘What is the Iea.gt common multiple?

hat is done with the sum of the fractions in the fourth exampie?
Explain the borrowing in the fifth example.
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subtract 3§ from 3§, asd there will remain 3} ; asd taking 12 irite
gers from 33 integers, we have 81 integers remaining. Ans. 21$f.

1 74._ We have, then, for the addition and subtraction
of fractions, this general

RULB, .

Add and subtract their numerators when they have a com:
mon denominator ; otherwise, they must first be reduced to s
common denominator.

' EXAMPLES FOR PRACTICE.

1. What is the amount of §, 4%, and 122  Ans. 17}.
2. A man bought a ticket, and sold § of it; what part of

the ticket had he left 2 4 : Ans. §.
3. Add together 3}, §, 3, ¥, 4, and 3§.  Amount; 218.
4. What is the difference between 144§ and 1675

Ans. 1
5. From 1} take §. Remainder,
6. From 3 take §. Rem. 2%.
7. From 147} take 48%. Rem. 98§.
8. Add together 112}, 3114, and 10003. Ans. 142434,
9. Add together 14, 11, 4%, v, and §. Ans. 304.

10. From % take §. From { take §.

11. What 1s the difference between § and §? §and §?
fand$? 4and §? fand$4?- pand §?

12. Howmuehis1—4? 1—3%? 1—§? 1—g? 2
—§? 2—4%7 21 —3%? 3—? 1000—L4¢

Multiplication of Fractions.

T 75. 1. To multiply a fraction by a whole number.

1. If 1 yarad of cloth cost } of a dollar, what will 2 yards
cost? } X2=—=how much?

2. If a cow consume } of a bushel of meal in 1 day, how
much will she consume in 3 days? } X 3=how much?

3. A boy bought & cakes, at 4 of a dollar each ; what did
he give for the whole? % X 5==how much?

4. How much is 2 times § 2 —— 3 times }.?

2 times §

Questions. — ¥ 74, Give the rule. How may 6% be reduced to the
inator of 7 § to the denominator of § 7 (Y 69.)
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6. Multiply 4 by 3. gby2 3by?.
_ 6. A woman gives to her son § of an apple, and to her
daughter twice as much; what part of an apple does the
daughter receive ? .

SoruTioN. — She gives the son 3 pieces of an apple that had been
cut'into 8 pieces, and she may give to the daughter twice the number
of the same size, that is, 6 pieces, § X 2=§. We multiply the
numerator without changing the denominator.

Or, she may give the daughter 3 pieces of an apple that had been
cut into half as many, that is, 4 pieces, each piece being fwice as
large. We divide the denominator by 2, without changing the nu-
merator, showing that, as 2 small pieces make 1 large piece, the 8
small pieces will make 4 large ones. Ans. §, or §.

Hence, dividing the denominator, which is the divisor, has
the same effect on the value of the fraction as multiplying the
numerator, which is the dividend.. (T 56.)

Hence, there are Two ways to multiply a fraction by a
whole number : —

I. Divide the denominator by the whole number, (when it
can be done without a remainder,) and over the quotient write
the numerator. — Otherwise,

II. Multiply the numerator by the whole number, and
under the product write the denominator.

If then the product be an improper fraction, it may be
reduced to a whole or mixed number.

EXAMPLES FOR PRACTICE.

1. If 1 man consume i of a barrel of flour in a month,
how much will 18 men consume in the same time ? —— 6
men? 9 men? Amns. to the last, 1} barrels.

2. What is the product of % multiplied by 402 Lt X
40 ?:—-l\lz[ovlv/ rriuch ? b 1 Ans. 23%.

. Multiply 4% by 12. —— by 18, —— by 21, ——
oy 36. —— by 48. by 60.y y

Note 1. When the multiplier is a composite number, we may first
multiply by one component part, and that product by the other.
q 24; us, in the last example, the multiplier, 60, is equal to
142 X 5; therefore, 4% X 12=13, and {3 X 5=4¢3§ =57y,
ns.

Questions, — 7 75, Repeat the sixth example. Why is a frac-
tion multiplied by multiplying the numerator ? by dividing the
denominator? Give the rule. How may we p: when the multi-
plier is a composite number? How is a mixed number multiplied ?
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4 Multiply 63 by 7.

Nork 2. The mixed number may be reduced to an improper frac.
tion, and multiplied, as in the preceding examples; but the operation
will usually be shorter to multiply the fraction and whole number sep-
orately, and add the results together. Thus, 7 times 5 are 35; and
7 times § are 41— 5}, which, added to 35, make 40}, Ans.

Or, we may multiply the fraction first, and, writing down the frac-
tion, b:eserve the integers, to be carried to the product of the whale
number.

5. What will 943 tons of hay come to, at 17 dollars per

ton?. Ans. 1644 dollars.
6. If a man travel 2.8 miles in 1 hour, how far will he
travel in 5 hours? —— in 8 hours? in 12 hours ?

- in 3 days, supposing he travel 12 hours each day ?
Ans. to the last, 774 miles.

€76. 1. To multiply a whole number by a fraction.

fl. If 36 dollars be paid for a piece of cloth, what costs
ofit?

Sorurion. — If the price of 1 piece of cloth had been given to find
the price of several pieces, we should multiply the price of 1 piece by
the number of pieces, and we must consequently multiply the price of
1 Pi:le by the fraction of a piece where the price of a fraction is re-
quired.

The price of 1 piece, 36 dollars, must be multiplied by §. One
fourth of the cloth would cost 4 of 36, or 9 dollars, and  would cost
3 times as much, 9 X 3=27. Ans. 27 dollars.

The product is  of the multiplicand, a part denoted by the
multiplying fraction.

Multiplication, therefore, when applied to fractions, does
not always imply increase, as in whole numbers; for, when
the multiplier is less than wunity, it will always require the
product to be less than the multiplicand, to which it would be
equal if the multiplier were 1.

There are two operations, a division and a multiplication.
But it is matter of indifference, as it respects the resuit, which
of these operations precedes the other, for 36 X 3 +4=27,
the same as 36 +-4 X 3=27.

Hence, To multiply by a fraction, we have this

RULE.

Divide the multiplicand by the denominator of the multi-

Questions, — 776, Why must 36 be multiplied by $? How does
the product eompare with the multiplicand, aad why? Give the ruls.
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plying fraction, and multiply the quotient by the numerator ;
or, when there would be a remainder by division, first multi-
ply by the numerator, and divide the product by the denomi-
uator.

2. What is the product of 90 multiplied by § ?
Ans. 45.
3. Multiply: 369 by .

4. Multiply 45 by . Product, 31}.
6. Multiply 210 by 4.
6. Multiply 1326 {y fre Prod. 241.

NoTe.— As either factor may be the multiplier, (f 21,) we ma
multiply by the whole number, making the fraction the multiplicand.
lr-iclanee, the examples in this and 9 75, may be performed by the same

e.

C77. 1. At 40 dollars for 1 acre of land, what will
of an acre cost? 40 X 4 = how much ?

In this example, the price of 1 acre, 40 dollars, is multiplied
by the fraction of an acre, %. Ans. 32 dollars.

Hence, When the price of unity is given, to find the cost
of any quantity, less or more than unity,

RULE.
Multiply the price by the quantity.
EXAMPLES FOR PRACTICE.

2. If a ship be worth 1367 dollars, what is § of it worth ?
Ans. 303§ dollars.
3. What cost 44 of a ton of butter, at 225 dollars per ton ?
Ans. 1904, dollars.

78, III. To multiply one fraction by another,

1. At 4 of a dollar for one bushel of corn, what will  of a
bushel cost? 4 X § == how much?

Sorurion. — The price of one bushel, $, is to be multiplied by
the fraction of a bushel, &, (9 77.)

We first divide 4 by 3, to get the price of § of a bushel. This
we can do by multiplying the denominator by 3, thus making the
parts of a dollar only one third as large, (15ths,) while the same
number, 4, is taken. % --3=+% of a dollar, the price of one

Questions, — T 77, Explain the first example. What two things
are given, and what required ¢ Rule.



€79, COMMON FRACTIONS. 7

third ; and g X 9= of a dollar, price of § of & bushel. Ans.
%5 of a dollar.

The denominator 6§ of the multiplicand is multiplied by 3,
the denominator of the multiplier, and 4, the numerator of the
multiplicand, by 2, the numerator of the multiplier.

Hence, To multiply one fraction by anotker,
RULE.

Multiply the denominators together for the denominator of
the product, and the numerators for the numerator of the
product.

By this process the multiplicand is divided by the denomi-
nator of the multiplying fraction, and the quotient multiplied
by the numerator, as in 1 76.

EXAMPLES FOR PRACTICE.

2. Multiply & by §. Multiply % by 8.  Product, .
3. At % of a dollar a yard, what will § of a yard of ‘:ioth
cost?
4. At 6§ dollars per barrel for flour, what will v% of a bar-
rel cost?

Nore. — Mixed numbers must be reduced to improper fractions.

68 =251; then & X {g=35F =2483 dollars, Ans.
5. A% £ of a dollar per yard, what cost 7§ yards ?
Ans. 63} dollars.
6. At 2} dollars per yard, what cost 63 yards ?
. ns. 142§ dollars.

79. 1. What will § of a yard of cloth cost at 4 of a
dollar per yard ?

SoruTioN. — We multiply the price of 1 yard, 4, by §, the frac-
tion of a yard, (9 78.) Getting the price of § of a yard is getting
§ of 4 of a dollar.  § of % is an expression called a compound frac-
tion, (765.) The reducing of a compound fraction to a simple one
is, then, the same as multiplying fractions together.

2. Whatis 2of F? $of 32 3 of §2

3. How much is § of 4 of §?

§ of 4 we have found to be %, and & of § by the above
rule is 4§, Ans. Hence,

Questions, — 778, What is the first operation, Ex. 1? Whence
its propriety? Second operation? Rule. t is done by the first
operation required ua the rule? by the second operation ?



98 COMMON FRACTIONS. - 980

The word of between fractions implies their continued mul-
tiplication. If there are more than two fractions, we multiply
together the several numerators and the several denominators.

4. Howmuch is #; of 8 of § of §?  Ans. A% =187

6. How much is 4 of § of  of §? Ans. -

C80. 1. How much is & of § of  of §?

Since the numerators are to be multiplied together, and
their product to be divided by the product of the denominators,

The operation may be shortened by Cancelation, (T 60.)
OPERATION. SoLuTioN. — Performing this opera-

8 tion, as described in 9] 60, we have can-
9 5 g 2 1 ce};zdh all tl}le i".acmrs of the numeratorsf,
Zof T of = ~ ==-. and have the factors 2, 2, remaining of
b (] f é f4 oS 8 4 the denominators. But the numerator
2 2 g 2=2X 1, the numerator 5=5X1, 3

=3X 1, &c., and we have in reality
the factors 1, 1, 1, and 1, left in the numerators. 1X1X1X1=1
for the new numerator, and 2 X 2 X 1 X 1 =4 for the new denomina-
tor. Hence, when all the factors excepting the 1’s in the numerators
or denominators cancel, the new numerator or denominator, as the case
may be, will be 1.

EXAMPLES FOR PRACTICE IN CANCELATION.
2. %vc_tlt" 4 of § of § of & of § of § =how much ? Ans. .
3 pt is the continual product of 7,4, § of § and 33?

Nore. —The integer 7 may be reduced to ‘the form of an improper
fraction, by writing a unit under it for a denominator, thus, ¥.

. Ans. 243.

4. What is the continued product of 3; 8, § of , 24, and
Hof%off? . Ans. 828

6. Reduce § of % of § of § of 224 to a simple fraction.

: Ans. 93%.

6. A horse consumed § of § of 8 tons of hay in one win
ter ; how many tons did he consume ? Ans. 2% tons.
7 Reduce % of § of § of § of § of 1 to a simple fraction.
Ans. 5.

Questions, — 779. How does it appear that we have a compound
fraction in the first examgle? ‘What does the word of between fractions
imply? What is done when there are more than two fractions ?

. 80, Why can cancelation be applied to the maultiplication of frac-
tions? Explain the proess. What is Snme with integers when occurring
with fractions ?
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9 80. (2) PROMISCUOUS EXAMPLES IN THE MULTI-
PLICATION OF FRACTIONS,
1. At § dollars per yard, what cost 4 yards of cloth? ——
5 yards? —— 6 yards? ——8 yards? Za-r—-20 ards ?
2. Muliply 148 by } bzyim. to the last, 15 dollars.
. Multiply . =—Dby §. —— by 5. .
La:typroduct, 443:,1'"
3. If 28 tons of hay keep 1 horse through the winter,
how much will it take to keep 3 horses the same time ?
7 horses ? 13 horses ? Ans. to last, 374 tons.
4. What will 8¢ barrels of cider come to, at 3 dollars per
barrel ? Ans. 253 dollars.
5. At 143 dollars per cwt., what will be the cost of 147
cwt. ? Ans. 2168} dollars.
6. A owned § of a ticket; B owned & of the same; the
ticket was so lucky as to draw a prize of 1000 dollars; what
was each one’s share of the money ?
Ans. A’s share, 600, dollars; B’s share, 400 dollars.

7. Multiply 4 of § by § of . Product, 3.
8. Multipl{t g} bé 2¥13 ¢ «  15%.
9. Multiply § by 2%. “ 2%.
10. Multiply % of 6 by §. o .
11. Multiply # of 2 by § of 4. “ 3.
12. Multiply continually together 3 of 8, § of 7, § of 9, and
3 of 10. * Product, 20.
% 13. Multiply 1000000 by §. Product, 565555§.

Division of Fractions.
q 81. 1. To divide a fraction by a whole number.

1. If 2 yards of clo t § of a dollar, what does 1 yard
cost? how};nuch is § m by 22 - y

2. If a cow consume § of a bushel of meal in 3 days, how
much is that per day? # -+~3=how much?

3. If a boy divide 4 of an orange among 2 boys, how much
will he give each one? 4 --2=how much?

4. A boy bought 5 cakes for }§ of a dollar; what did 1
cake cost? {§--5=how much? :

5. If 2 bushels of apples cost £ of a dollar, what is that per
bushel ?

1 bushel is the half of 2 bushels; the half of  is 3.

Ans. } dollar

4
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-8. If 3 horses consume 44 of a ton of hay in-a month, what
will 1 horse consume in the same time ?

SoruTiON.— 4 are 12 parts; if 3 horses consume 12 such perts
in & month, as many times as 3 are contained in 12, so many parts 1
horse will consume. Ans. +&; of a ton.

Hence, we divide a fraction by dividing the numerator with-
out changing the demominator, taking a less number of parts
of the same size. '

7. A woman would divide } of a pie equally between her
two children ; how much does each receive ?

SoLuTION. — She cannot divide the 3 pieces into 2 equal parts and
leave them all whole. But as the denominator 4 shows into how
many parts the pie is cut, multiplying it by 2 is equivalent to cutting'
the pie into twice as many, or 8 ‘sieces of half the size. That is, we
may cut each piece into 2 equal-parts, and give 1 of them to each
child, who will then have the same number of pieces, 3, only half
large. Ans. §.

Hence, a fraction is divided by multiplying its denominator
without changing its numerator, as the parts are made small-
er, while the same number is taken.

Multiplying the denominator, then, which is the divisor,
has the same effect on the fraction as dividing the numerator,
which is the dividend, (¥ 57.)

Nore 1. — By comparing this, and 9 75, we shall see that where
either term of a fraction is to be multipfied or divided, the contrary
operation may be performed on the other term.

Hence, we have Two ways to divide a fraction by a whole
number : —

I. Divide the numerator by the whole number, (if it will
contain it without a remainder,) nn':der the quotient write
the denominator. - Otherwise,

II. Multiply the denominator by the whole number, and
over the product write the numerator. .

. Questions,— 781, How are divided by 4? What diﬁcn]ty
n dividing 3 pieces of pie among 2 children? How then may % be di-
vided? Why does multiplyiag the denominator divide the fraction?
In what two ways is a fracticn divided? Apply 9 57 to the operation.
‘What appears from comparing this with 757 Repeat the rule. How
do you divide a fraction by a composite number? How divide a mixed
number? How, when the mixed number is large ?
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EXAMPLES FOR PRACTICE,

8. If 7 pounds of coffee cost §} of a dollar, what is that per
pound? 81 < 7 == how much? Ans. 2 of a dollar.

9. If 43 of an acre produce 24 bushels, what part of an
acre will produce 1 bushel ? 3§ <+ 24 =how much ?

10. If 12 skeins of silk cost ¢ of a dollar, what is that a
skein? 49 <+ 12=how much?

11. Divide § by 16.

Nore 2. — When the divisor is a composite number, we can first
divide by one component part, and the ‘quotient thence arising by the
other, (939.) Thus, in the last example, 16 —=28 X 2, and § -
8=4, and } + 2=1%. Ans. .

12. Divide 4; by 12. Divide g% by 21. Divide $§ by 24.
. 13. If 6 bushels of wheat cost 4} dollars, what is it per

ushel ? -

" Nore 3. — The mixed number may be reduced to an improper frac-
tion, and divided as before.

 Ans. $§=1% of a dollar, expressing the fraction in its lowest
terms.

14. Divide 444 dollars by 9. .. Quot. i af 2 dollar.

15. Divide 128 by 6. 1.0t -0 Quot 38 =—=2%.
16. Divide 14§by8.  ** ~~ . Quok 13
17. Divide 1844 by 7. ~ .. = © 17 i UAne @64

Note 4. — When the mixed number is large, it will be most conve-
nient, first, to divide the whole number, and then reduce the remainder
to an improper fraction ; and, after dividing, annex the quotient of the
fraction to the quotient of the whole number; thus, in the last ex-
ample, dividing 1844 by 7, as in whole numbers, we obtain 26 integers
with 2} — § remainder, and, dividing this by 7, we have 4%, and
26 - 5 =265, Ans.

18. Divide 27864 by 6. Ans. 464§,
19. How many times is 24 contained in 76463} ?

Ans. 318341.
20. How many times is 3 contained in 462} ?

Ans. 1543,
* 82, TI'. To divide a whole number by a fraction.

1. A man would divide 9 dollars among some poor persons,
giving them $ of a dollar each; how many will receive the
money ¥

Q¥
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SoLuTioNn. — We wish to see how many times § of a dollar is con-
tained in 9 dollars. But

CPERATION. as the divisor is 4™, (25
cent pieces,) we must re-
4 duce ‘he dividend to 4tbs,

— as both must be of the

4™ of a dollar, 3) 36 4™ of a dollar. same denomination, (9

: —_— 33;) thus, we multiply 9

' 12 persons. by 4, to reduce it to 4,

since there are 4 fourths

in one dollar. Then, as many times as 3 fourths are contained in 36
fourths, so many persons will receive the money.

We find the number to be 12 persons, a number greater than the
dividend or number of dollars. Division, then, when applied to frac-
tions, does not always imply decrease. The quotient is greater than
the dividend when the divisor is less than 1, to which it is just equal
when the divisor is 1.

Hence, To divide a whole number by a fraction,
RULE.

Multiply the dividend by the denominator of the dividing
fraction, (thereby reducing the dividend to parts of the same
magnitude as the divisor,) and divide the product by the nu-
merator. i .

" ' EXAMPLES FOR PRACTICE.
2. Hew imnvtxmesnt 4 contained in 7? 7 4+ } =how
many ? S R
3. How many times can I draw } of a gallon of wine out
of a cask containing 26 gallons?

4. Divide 3 bg 3. 6 by §. 10 by .
6. If a man drink % of a quart of beer a day, how long
will 3 gallons last him ? Ans. 21} days.

6. If 2§ bushels of oats sow an acre, how many acres will
22 bushels sow ? 22 <+~ 2§ = how many times ?

Nore.—Reduce the mixed number to an improper fraction, 2§
=1l . Ans. 8 acres

7. How many times is 48 contained in 62
Ans. § of 1 time.
8. How many times is 8§ contained in 53?2
Ans. 635 times.

Questions, — 82, How is the principle that the divisor and divi-
dend mus: be of the same denomination applied to the first example?
‘When 1s the quotient greater than the dividend, and when equal to it?
Give the rule for dividing a whole number by a fraction.
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¥83. 1. At § of a dollar per yard, how much cloth can
be bought for 12 dollars?

SoLuTION. — As many times as § of a dollar is contained in (or can
be subtracted from) 12 dollars, so many yards can be bought.
' Ans. 18 yards.

Hence, When the price of unity and the price of any quan
tity are given, to find the quantity,

RULE.
Divide the price of the quantity by the price of unity.
EXAMPLES FOR PRACTICE.

© 2. At 4% dollars a yard, how man; ds of cloth may be
bought for 37 dollars ?ya vy Ans. 8 yards.
3. At 88 of avollar 4 pound, how many pounds of tea
mair be bought for 84 dollars ? Ans. 904 pounds.
. -At § of a dollar for building 1 rod of stone wall, how
many rods may be built for 87 dollars? 87 <+~ §=how many
times ? , Ans. 1048 rods.

U 84. III. To divide one fraction by another.

1. At 2 of a dollar per bushel, how many bushels of oats
. can be bought for § of a dollar?

SoLuTioN. — We are to divide § by §. (983.) To divide by a
fraction we multiply the dividend by the denominator of the dividing
fraction, and divide the product by the numerator. (9 82.)

£ X 9=4%, and 4 +-2=48==33 bushels, Ans.

Hence,
RULE.

Invert the divisor, and multiply together the two upper
terms for a numerator, and the two lower terms for a denomi-
nator ;—for thereby the numerator of the dividend is multi-
plied by the denominator of the divisor, and thus the dividend
is multiplied by this denominator, and the denominator of the
dividend is multiplied by the numerator of the divisor, and
thus the dividend is divided by this numerator, as in T82.

2

E Questions, — 983, What two things are given, and what required,
x.1? Rule.

784, How do we divide by a fraction? How multiply a fraction?
How divide a fraction? Rule for dividing one fraction by another.
What thereby is done?
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EXAMPLES FOR PRACTICE.
9. Divide § by §. Quot. 1. Divide }by .  Quot. 2.
3. Divide £ by 3. Quot. 3. Divide § by &. Quot. 3§.
4. If 43 pounds of butter serve 4 family 1 week, how many
weeks will 36F pounds serve them ?

Nore. — The mixed numbers, it will be recollected, may be reduced
to improper fractions. Ans. 8185 weeks.

6. Divide 2} by 1}. Divide 10§ by 23.
1 by 13 . § by

. . 13- . . Quot. m;

6. How many times is ¢ contained in £?
- Ans. 4 times.

7. How many times is § contained in 432
Ans. 11§ times.
8. Divide § of 3 by § of }. : v uot. &.

83. 1. If 7 of a yard of cloth cost  of a dollar, what
is that per yard ¢ .

SovruTion. — Had the price of several yards been given, we would
divide it by the number of yards, to find the price of 1 yard, and, in
like manner, we must divide the price of the fraction of a yard (§
of a dollar) by the fraction of a yard, (,) to find the price of 1 yard.

Ans. % of a dollar per yard.
Hence, When the price of any quantity less or more than
unity is given, to ﬁfuj the price of unity,
' RULE.
Divide the price by the quantity.
EXAMPLES FOR PRACTICE.
2. At % of a dollar for 3} bushels of apples, what does 1

bushel cost 2 Ans. } of a dollar.
3. At % of a dollar for 4§ bushels of oats, what does 1
bushel cost ? Ans. F of a dollar.

U 83. (2.) Reduction of complex to simple fractions.
1. What simple fraction is equivalent to the complex frac-
tion % ? ¢

SorutioN. — Since the numerator of a fraction is a dividend of

Questions, — T 85, What two things are given, and what required,
Ex. 17 Give the rule, gsaregiven, i
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which the lenofiinator is the divisor, we may divide § by. §, by the
rule, 784. § - $=18. Ans.

2. What simple fraction is equal to ;}- ?

OPERATION.  ,  SoLuTioN. — We reduce 4] to the im-
43 =12 and proper fraction 42, which we divide by 7,
19 - 7=14%§, Ans. according to the rule, 9 81I.

The above illustrations, are sufficient to establish the fol-

lowing
RULE.

Reduce any mixed number which may occur in the com-
plex fraction to the fractional form, or any compound fraction
to a simple one, after which divide the numerator by the de-
nominator, according to the ordinary rules for the division of
fractions.

EXAMPLES FOR PRACTICE.

%

3. Reduce the complex fraction 3 to a simple one.
a8 =198 — 213
4. What is the value of %3 ? Ans. 19.
6. What simple fraction is equal to %? Ans. 38
6. What simple fraction is equal to 4%2 ? Ans. Afy
7. What simple fraction is equal to 7—;%? Ans. 333
8. What simple fraction is equal to 1?0@ Ans. 39 =263,
9. What simple fraction is equal to % ? Ans. 3§.
" 10. What simple fraction is equal to. %? Ans. .

11. What simple fraction is equal to %—%z%;?

Ans. 344.

Questions, — 85, (2.) How is the complex fraction, Ex. 1, re
duced to0 a simple one? why? Give the rule for reducing complex to
simple fractions.
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q 83. (3.) PROMISCUOUS EXAMPLES IN THE DIVI-
SION OF FRACTIONS.

1. If 7 Ib. of sugar cost &% of a dollar, what is it per
pound? &3 +7=—how much? 4 of £% is how much?
2. At } of a dollar for § of a barrel of cider, what is that

per barrel ? Ans. } of a dollar.
3. If 4 pounds of tobacco cost § of a dollar, what does 1
pound cost ? Ans. F doll.

4. If § of a yard cost 4 dollars, what is the price per yard?
Ans. 4% dollars.
6. If 14§ yards cost 76 dollars, what is the price per yard?

Ans. 5% dollars.
6. At 31} dollars for 10} barrels of cider, what is that per
varrel ? Ans. 3 dollars.

7. How many times is § contained in 746? Ans. 1989}.
8. Divide § of § by . Divide § by # of 2.
%o

Quot. §. . 382
9. Divide § of 4 by § of §. e Quot. 3%.
10. Divide # of 4 by . Quot. 3.
11. Divide 4§ by § of 4. Quot. 24
12. Divide § of 4 by 4§. Quot. 2¢.
13. Divide g—;by % Quot. 93%.

¢ 86. Review of Cemmen F;-actiom.

Questions, — What are fractions? Whence is it that the parts into
which any thing or any number may be divided, take their name?
What determines the maﬂgnitude of the parts? Why? How does increas-
g the.denominator aftect the value of the fraction? Increasing the
numerator affects it how? How is an improper fraction reduced to a
whole or mixed number? How is a mixed number reduced to an im-
proper fraction? a whole number? How is a fraction reduced to its
most simple or lowest terms? How isa common divisor found? (7 61.)
the greatest common divisor? (f 62.) Whence the necessity of reduc-
ing fractions to a common denominator? When may one fraction be

uced to the denominator of another? What must the common
denominator be? (9 69.) Give the first method of finding it, and
the princ‘i#lw on which it is founded ; the secord method, and the prin-
ciples. hat is understood by a multigale ? by a common multiple? by
the least common multiple? What is the process of finding it? (Y 72.)
How are fractions added and subtracted? How many ways are there
to multiply a fraction by & whole number? How does it appear, that
dmdmﬁthcdmmmtoraul tplies the fraction? How is a mized number
multiplied? What is implied in multiplying by a fraction? Of what
operations does it consist? When the mumlier is less than a unit, what
is the product compared with the maltiplicand? What two things are
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gven,and what required in § 771 What m1[331 What in 9 851
xplain the principle of multiplying one fraction by another. Of divid-
ing one fraction by another. gow do you multiply a mixed numbey
by 2 mixed number? How does it ag]:ea.r that in mnluplmg botb
terms of the fraction by the same num! he value of the tion is
not altered? How many, and what are the ways of dividing a fraction
by a whole number? ow does it appear that a fraction is divided by
multiplying its denominator? How does dividing by a fraction differ from
multiplying by a fraction? When the divisor 18 less than a unit, what is
the quotient compared with the dividend? How do you divide a whole
number by a fraction ?

+ EXERCISES.
1. What is the amount of § and § ? —— of } and
of 12}, 3%, and 431 Ans. to the last, {—}

2. Howmuchis }less3? & —34? S —&? 144 —-

41 6—437 j94—fof§ol§?
Ans. to the last, 3§3.

3. What fraction is that, to which if you add § the sum
will be §7 ns. 4§-

4. at nufhber is that, from which if you tuke £ the
remainder will be §? Ans i&

5. What number is that, which being divided by he
quotient will be 212 Ans. 156%.

6. What number is that, which multiplied by § prglduces 1?

7. What number is that, from which if you take Q of ltself
the remainder will be 12?7

8. What number is that, to which if you add } of & of
itself the whole will be 20?

9. What number is that, of which 9 is the § part ? 13,

Ans.

10. At § of a dollar per yard, what costs § of a yard of
cloth ? s per ¥ Ans. 1§ of a dollar.

11. At 5% dollars per barrel, what costs 18} barrels of
flour? Ans. 1084 dollars.

12. What costs 84 pounds of cheese, at % of a dollar per
pound 2 Ans. 11, dollars.

13. What cost 45 yards of gingham, at § of a dollar per
yard ? Ans. 28} dollars.

14 What must be paid for 1 of a yard of velvet, at 5 dol-

ard ? Ans. 24 dollars.

15 I % of a pound of tea cost $4 of a dollar, what is that
per peund ? Ans. 8 of a dollar.

16. If 74 barrels of pork cost 734 dollars, what is that per
oarrel ? Ans. 104 dollarp.

-
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. d7. If 4 acres of land cost 828 dollars, what is that per

acre ? Ans. 204} dollars.

18. At i of a dollar for 3} bushels of lime, what costs 1.
bushel ? Ans. £, of a dollar.

19. Paid 43 dollars for coffee, at ;8 of a dollar per pound,
how many pounds did I buy ? Ans. 29} pounds.

20. At 1% dollars per bushel, how much wheat may be
bought for 82§ dollars ? Ans. 59 bushels.

2]1. If 8} yards of silk make a dress, and 9 dresses be
made from a piece containing 80 yards, what will be the rem-
nant left? : Ans. 1} yards.

Note. —Let the pupil reverse and prove this, and the following
example.

22. How many vests, containing % of a yard each, can be
made from 22 yards of vesting ? what remnant will be left?
Ans. 25 vests. Remnant, } yard.
. 23. What number is that, which being ‘nultiplied by 18
the product will be §? Ans. A;.

. g of 7 . 6,
24. What is the product of 5 into 3%

Ans. B3,
25. Which of the eleven numbers, 8,9, 11, 12, 14, 15, 16,
.8, 20, 22, 24, have all their factors the same as factors in
Y]

Note. — The 72 must be resolved into the greatest number of fac-
tors possible, which are 2, 2, 2, 3, 3. In like manner, each of the

other numbers must be resolved. Ans. %, 9, 12, 18, 24.
. . . Fof9% .. . gof }of 2}
26. What is the quotient of S of16 divided by Fof 19F ?
Ans. 108385

.

9 87. We have seen (T 69) that fractions having differ-
ent denominators, as thirds, sevenths, elevenths, &c., can-
not be added and subtracted until they are changed to equal
fractions, having a common deneminator —a process which is
often somewhat tedious. To obviate this difficulty, Decimal
fractions have been devised, founded on the Arabic system of
notation. -
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If a unit or whole thing be divided into 10 equal parts, ea%
of those parts will be 1 tenth, thus, {&; of 1 =1} ; and if eac
tenth be divided into 10 equal parts, the 10 tenths will make
100 parts, and each part will be 1 hundredth of a whole
thing, thus, t& of Yy==135.- In like manner, if each hun-
dredth be divided into ten equal parts, the parts will be thou-
sandths, 4 of 3= 1o’so» and so on. Such are called
Decimal Fractions, from the Latin decem, meaning ten.

Common fractions, then, are the common divisions of a
unit or whole thing into halves, thirds, fourths, or any num-
ber of parts into which we choose to divide it.

Decimal fractions are the divisions of a unit or whole
thing first into 10 equal parts, then each of these into 10
other equal parts, or hundredths, and each hundredth into 10
other equal parts, or thousandths, and so on.

The parts of a unit, thereby, increase and decrease in a ten
fold proportion in the same manner as whole numbers.

The following examples will show the convenience of deci-
mal fractions.

1. Add together £; and {&8;.

SoLuTioN. — Since 1 tenth makes 10 hundredths, we may reduce
the tenths to hundredths by annexing a cipher which, in effect, multi-
plies them by 10.

Thus, &y =20 hundredths, (#%,)
and adding 15 hundredths, ()

we have 35 hundredths, (%5%.)
2. From &85 take (8%
SoLuTioN. — We reduce the 36 hun-

=—2360 thousandths. dredths to thousandths by annexing a
¥ 187 thousandths. CiPher to multiply it by 10. Then sub-
— ° tracting and horrowing as in whole

173 thousandths. numbers, we have left 173 thousandths,

(%5

Questions, — 9 87, What are fractions? What occasions the
chief difficulty in operations with common fractions? To what has this
difficulty led? What are decimal fractions? Why are they so called ?
What are the divisions and subdivisions of a unit in decimal fractions?
and what are the parts of the 1st, 2d, &c., divisions called? With what
system of notation do these divisions of a unit correspond? What is the
law of increase and decrease in the Arabic system of notation? What,
then, do you say of the increase of the whole numbers, and of the parts?
How do these divisions of a unit in decimal fractions differ from the
divisions of a unit in common fractions? Give examples showing the
superiority of decimalofmtim.
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. Nore. —The pupil will notice, that in thus reducing the fraction
£, the 1§ makes 60 thousandths, and the %% makes 300 thou-
sandths.

Notati;m of Decimﬂ Fractions.

9 88, 1. Let it be required to find the amount of 3258 -
16785 + 43%% + 13 50> and express the fractions decimally.

SoLuTioN. —Since 1 hundred integers make 10 tens, 1 ten 10
units, 1 unit 10 tenths, 1 tenth 10 hundredths, &c., decreasing uni-
‘ormly from left to right, we may write down the numerators of the
ractions, placing tenths after units, hundredths after tenths, and so
on, in this way indicating their values without expressing their denom-
inators. We place a point (*) called the Decimal point, or Separatrix,
on t{:: left of tenths to separate the fraction from units, or whole .
numbers.

Y- a2 As 10 in each right

% £3 % £3% hand make 1 in the next

'§ - '§’ .4 25 left hand column, the

CsEST 3 T4 2ET 3 adding and carrying will

585835 285825 be the same throughout
32 5i5 395500 8sinwhole numbers.

1678 or 16780 The reducing to a com-

4379 4¢3 7 0 mon denominator, it will

025 <0 2 5 be seen, is simply filling

up the vacant places with

346684 346684 ciphers, which are omit-

ted in the first operation
without affecting the result, each figure being written in its
proper place.

The denominator to a decimal fraction, although not ex
pressed, is always understood, and is 1 with as many ciphers
annexed as there are places at the right hand of the point:
Thus, ‘684 in the last example, is a decimal of 3 places; con’
sequently 1, with 3 ciphers annexed, (1000,) is its proper
denominator. ‘Any decimal may be expressed in the form of
a common fraction by writing under it its proper denominator.
Thus, ‘684, expressed in the form of a common fraction, is

Questions, — 9 88. Have decimal fractions numerators and de-
nominators, and both expressed? How can you write the numerators
so as to indicate the value of the fraction, withont expressing the denom-
inator? How can the denominator be known, if it is not expressed?
What is the separatrix and its use? How can a decimal be expressed
in form of a common (raction? How manv. and what advaniages have
decimal over common fractions ?
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Nore.—The decimal point can never be safely omitted in opera-
tions with decimals. Hence,

Decimal fractions have two advantages over common frac-
tions.

First,—They are more readily reduced to a common
denominator.

Second,— They may be added and subtracted like whole
numbers, 'without the formal process of reducing them to a
common denominator.

The names of the places to ten-millionths, and, generally
how to read or write ({:aclmal fractlons, may be seen from the
following

TABLE.

%g%ié}&

?S 3d place. W00 W] Hundreds.
§'° 2d place. co Tens.
§ & | 1st place. .scnq . Units.
¥ g lstplace. © oSS eTenths.
Q| 2d place. ocwoxmmemen Hundredths.
E: 3dplace. ®© o©owo  Thousandths.
4th place. © oo Ten-Thousandths. -
V| Sthplace. © o Hundred-Thousandths
# | 6th place. © Millionths.
< ( 7th place. <* Ten-Millionths
Piiiiiig
HEREEEEE -
(O ereven
grggess
Pe g g8afs
& =588
©me e &5
R R R
EERPRE
EESEE
g5g8
& s &
& g g
3
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89, T read Decimals.— As every fraction has a nu-
merator and a denominator, to read the decimal fraction, of
which the denominator is not expressed, requires two enumer-
ations,— one from left to right to ascertain the denominator,
that is, the name or denomination of the parts, and another
from right to left, to ascertain the numerator, that is, the num-
ber of patts.

Take, for instance, the fraction ‘00387. We begin at the
first place on the right hand of the decimal point and say, as
in the table, tenths, hundredths, &c., to the last figure, which
we ascertain to be hundred-thousandths, and that is the name
or denomination of the fraction. Then, to know how many
there are of this denomination, that is, to determine the nu-
merator, we begin as in whole numbers, and say units, (7,)
tens, (8,) hundreds, (3,) which being the highest significant
figure, we proceed no further; and find that we have 387
hundred-thousandths, (y&f%7,) the numerator being 387.

In this way a mixed number may be read as a fraction.
Take 25634. Beginning at the first place at the right of the
point we have tenths, hundredths, thousandths, (the lowest
denomination ;) then beginning at the right with 4, we say,
units, tens, &c., as in whole numbers, and find that we have
25634 thousandths, which, expressed as a common ftaction, is

TEE VR

C90. To write Decimal Fractions.

I. Write the given decimal in such a manner that each
figure contained in it may occupy the place corresponding to
its value. :

II. Fill the vacant places, if any, with ciphers, and put
the decimal point in its proper place.

Forty-six and seven tenths = 467, =467.
Write the following numbers in the same manner :

Eighteen and thirty-four hundredths.
Fifty-two and six hundredths.
Nineteen and four hundred eighty-seven thousandths.
Twenty and forty-two thousandths.
One and five thousandths.
135 and 3784 ten-thousandths.
9000 and 342 ten-thousandths.
Questions, — 789, To read decimals requires what? how made

and ‘for what purposes? How may a mixed number be read as a frac
tion ?

Y90 What is the rale for writing decimal fractions?
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10000 and 15 ten-thousandths.

974 .and 102 millionths.

320 and 3 tenths, 4" hundredths, and 2 thousandths.
500 and 5 hundred-thousandths.

47 millionths.

Four hundred and twenty-three thousandths.

Reduction of Decimal Fractions.

Y91, The value of évery figure is determined by its place
from units. Consequently, ciphers annexed to decimals do 7ot
alter their value, since every significant figure continues to
possess the same place from unity. - Thus, ‘6, ‘60, ‘600, are
all of the same value, each being equal to &, or }.

But every cipher prefixed to a decimal diminishes it tenfold,
by remeving the significant figures one place further from
unity, and consequently making each part only one tenth as
large. Thus, ‘6, <05, ‘005, are of different value, ‘5 being
equal to i3, or §; ‘05 being equal to y§4, or & ; and ‘0056
being equal to 14%» OF zdv- _

A whole number is reduced to a decimal by annexing ci-
phers; to tenths by annexing 1 cipher, since this is multiply-
ing by 10; to hundredths by annexing two ciphers, &c.
Thus, if 1 cipher be annexed to 25 it will be 250, (260
tenths ;) if 2 ciphers, it will be 25:00, (2500 hundredths.)

Several numbers may be reduced to decimals, having the
same or a common denominator, by annexing ciphers till all
have the same number of decimal places. Thus, 157, 75,
121183, 90236 and 17 are reduced to ten thousandths, the
lowest denominator contained in them, as follows:

157  ==157000, annexing three ciPhers.
6 = 7500, “ two “

Questions. — 7 91. How Is the value of every decimal figure de-
termined? How do ciphers at the left of a decimal affect its value? at
the right, how? In the fraction ‘02643, what is the value of the 42 of
the 2?2 How does the 0 affect the value of the fraction? In the fraction
‘15012 is the value of each significant figure affected by the 07 if not,
point out the difference, and wherefore? If from the fraction ‘8634 we
withdraw the 6, leaving the fraction to consist of the other three figures
only, how much should we deduct from its value? Demonstrate b
some process that you are right. How may integers be reduced to deci-
mals? Reduce 46 to thousandths; how many thousandths does the
number make? How may several numbers be reduced to decimals

ving a common denominator? To what denominator should they all
be reduced ? )

10%
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121183 = 12¢1830, annexing one cipher.
90236 — 90236, already ten-thousandths.
17 = 17:0000, annexing four ciphers.

Notx. — All the numbers should be reduced to the denominator of
the one having the greatest number of decimal places.

" EXAMPLES.

1. Reduce 725, 14:082, 2:3, ‘00083, and 25 to a common
denominator.

2. Reduce 2¢1, 3:02, ‘425, 32:98762, and ‘3000001, to a
common denominator.

9. To change or reduce Common to Decimal Fractions.

1. A man has 4 of a barrel of flour; what is that, expressed
in decimal parts?

As many times as the denominator of a fraction is contained
in the numerator, so many whole ones are contained in the
fraction. We can obtain no whole ones in %, because the
denominator is not contained in the numerator. We may,
however, reduce the numerator to tenths, by annexing a cipher
to it, (which, in effect, is multiplying it by 10,) making 40
tenths, or 40. Then, as many times as the denominator, 5,
13 contained in 40, so many tenths are contained in the frac-
tion. & into 40 goes 8 times, and no remainder.

Ans. ‘8 of a bushel.

2. Express § of a dollar in decimal parts.

OPERATION. The numerator, 3, reduced to

Num. tenths, is 4§, 30, which, divided

Denom. 4)30(*75 of a dollar. by the denominator, 4, the quo-
28 tient is 7 tenths, and a remainder

of 2. This remainder must now

- be reduced to Aundredths by an-
20 nexing another cipher, making 20
20 hundredths. Then, as many

times as the denominator, 4, is
contained in 20, so many hundredths also may be obtained. 4 into 20
6 times, and no remainder. § of a dollar, therefore, reduced to deci-
mal parts is 7 tenths and 5 hundredths ; that is, ‘75 of a dollar.

Questions, — Y92, To what is the value of every fraction equal?
(764.) Howis a common fraction reduced to a decimal? Of how
many places must the quotient consist? When there are not so many
places how is the deficiency to be supplied? Kepeat the rule. What is
the course of reasoning advanced to establish this rule?
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3. Reduce {. to a decimal fraction.

The numerater must be reduced to himdfedth:, by annexing
two ciphers, before the division can begin.

66) 4:00 (‘0606 -, the Answer.
= A i cn b no s
cipher mast 1n the quo-
) ggg tieat, in tenthe” place.
4

Notz. — # cannot be reduced exactly; for, however long the
division be continued, there will still be a remainder.* It is sufficiently
elxact for most purposes, if the decimal be extended to three or four
places.

* Decimal figures, which continually repeat, like ‘06, in this example, are
called Repetends, or Circulating Decimals. If only one figure repeats, as
‘3333 or ‘7777, &c., it is called a single rzgcnd. If two or more res cir-
culate alternately, as ‘060606, ‘234234234, &c., it is called a compound repetend.
If other figures arise before those which circulate, as 743333, ‘143010101, &c.,
the decimal is called a mized reﬁetend.

A single repetend is denoted by writing only the circulating figure with a
point over it: thus, ‘3, signifies that the 3 is to be continually repeated, forming
an infinite or never-ending series of 3s.

pound repetend is denoted by a point over the first and last repeating

es: thus, ‘234 signifies that 234 is to be continually repeated.
t may not be amiss, here, to show how the value of any repetend may be
ﬁ?lu;l'.:ld,()l', in other words, how it may be reduced o its equivalent vulgar frac-

If we attempt to reduce § to & decimal, we obtain a continual repetition of
the figure 1: thus, ‘11111, that is, the repetend ‘1. The value of the repetend
4, then, is 4 ; the value of ‘222, &c., the repetend ‘3, will evidently be twice as
much, that is, §. In the same manner,3 =4, and ‘4 =4, and ‘6= §, and s0
on to 9, which=§=1.

1. What is the value of ‘87 Ans. §.

2. What is the value of 67 Ans. §=4. What is the value of 37 —
of 77 —— of 47 — of 67 —— of 97 —of 17 .

If oy be reduced to a decimal, it produces ‘010101, or the repetend‘01. The
repetend ‘02, being 2 times as much, must be ¢y and ‘03= g%, and 48, being
48 times as much, must be §§, and 74 =4, &e.

If g4 g be reduced to a decimal, it produces ‘00i ; consequently, ‘004 =
gy and ‘037 =Yy, and 425 =4#§, &e. As this principle will apply to
any number of places, we have this general RuLe for reducing a circulating
decimal to a common fraction.

Make the given repstend the numerator, and the denominator will be as
many 9s as there are repeating figures.
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From the foregoing examples we may deduce the following
general
RULE.

To reduce a common to a decimal fraction.— Annex one o»
more ciphers, as may be necessary, to the numerator, and
divide it by the denominator. If then there be a remainder,
annex another cipher, and divide as before, and so ¢ontinue to
do, so long a¥ there shall continue to be a remainder, or until
the fraction shall be,reduced to any necessary degres of exact-
ness.

The quotient will be the decimal required, which must con-
sist of as many decimal places as there are ciphers annexed
to the numerator ; and, if there are not so many figures in the
quotient, the deficiency must be supplied by prefixing ciphers.

EXAMPLES FOR PRACTICE.

4. Reduce }, }, , and 1%y to decimals.
’ LR Ans. 5; 26; 025; ‘00797 4
5. Reduce %%, td&o 755 and gollyg to decimals.
o ‘693 1} «003; ‘0058 +; ‘000183 4.
6. Reduce $%8, 2%, g8y to decimals.
7. Reduce 4, o, v8m 3) %, 7' 7 383 to decimals.
8. Reduce §, 8, 8, 4, %, 3 %, 24 2% v to decimals.

Federal Money.
C93. Federal Money is the currency of the United States

The unit of English money is the pound sterling, which is
divided into 20 equal parts, (twentieths,) called shillings ;

3. What is the vulgar fraction equivalent to 7047 Ans. 3.
4. What is the _value of 0037 —— 0147 — ‘3247 —— 01021 7 ——
24637 —— ‘0021037 Ans. to last, 5Py,

5. What is the value of 437

In this fraction, the repetend begins in the second place, or place of hun-
dredths. The first figure, 4, is &, and the repetend, 3, is § of k;, that is,
ﬁ”a ; these two parts must be added together. & - & =—=33=—1%, Ans.

ence, to find the value of a mired repetend,— Find the value of the two
parts, separalely, and add them together.

6. What is the value of ¢1563? T+ stv=12333 =+ 4ns.
7. What is the valae of ‘0047 ? Ans. y§3y-
8. What is the va_se of ‘1387 —— ‘167 —— 41237

It is plain, that circulates may be added, subtracted, multiplied, and divided,
by first reducing them to their equivalent vulgar fractions.
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each shilling is divided into 12 parts called pence; a penny
being cm of a pound. Each penny again is divided into 4
parts d farthings, a farthing being pdy of a pound. These
divisions, therefore, are like those of common fractions, and
the same difficulties occur in operations with English money
as with common fractions. -

/The unit of Federal money is the Dollar, divided into 10
parts called dimes; from a French word meaning tenth (of a
. dollar) ; each dime into 10 parts called cents, from the French
for AundredtA (of a dollar) ; and each cent into 10 parts called
mills, from the French for thousandtk (of a dollar). These
divisions: of the money unit are like those of decimal fractions.

Our money, then, has this advantage over the English, viz.,
that operations in it are as in whole numbers, and we shall
therefore consider it in connection with Decimals.

The denominations of Federal money are eagles, dollars,
dimes, cents, and mills.

TABLE.
10 mills make 1 cent.
10 cents (= 100 mills) 1 dime.
10 dimes (= 100 cents = 1000 mills) 1 dollar.
10 dollars 1 eagle.

Note.—Coin is a piece of metal stamped with certain impressions
to give it a legal value, and also to serve as a guarantee for its weight
and purity.

The mill is so small that it is not usually regarded in busi-
ness. The eagle is merely the name of a gold coin worth 10
dollars. Dimes are read as 10s of cents. Federal money,
then, is calculated in dollars and cents, and accounts are kept
in these denominations.

A character, 8, which may be regarded a contraction of U.
S., placed before a number, signifies that it is Federal, or
U. S. money. ..

uestions, — 9 93, What is Federal money? What is the unit
of English money? What are its denominations? and what are they
like? “What is the unit of Federal money? how divided? and whence
the names of the divisions? What advantages has Federal over English
money? Repeat the table.- What is the eagle? How are dimes read?
In what then is Federal money calculated, and accounts kept? What
iscoin? What is the character for U. S. money, and where placed?
Where is the decimal point placed? Where and how many are the
aces for cents? for mills? y more places for cents than for mills?
f the sum be but 8 cents how may it be written? if three mills only,
how? How are 5 mills usually written?
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As the dollar is the unit of Federal money, the decimal
point is placed at the right hand of dollars; and since dimes
(tenths) and cents (hundredths) are read together as cents
the first two places at the right hand of the point exprese
cents, and the third, mills, (thousandths.) Thus, 25 dollars
78 cents, and 6 mills, are written, $25788.

If there be no dimes, (tenths, on108 of cents,) that is, if
the cents are less than 10, a cipher is put in the place of
tenths ; thus, 8 cents are written $:‘08; and if there are only
mills, ciphers must be put in the place of tenths and hun.
dredths; thus, § mills are written $:005.. But 6 mills are
usually expressed as kalf a cent ; thus, 12 cents 6 mills, are
written 12} cents, or $12}.

Reduction of Federal Money.

T 94. It is evident that dollars are reduced to cents in the
same manner as whole numbers are reduced to kundredths,
by annexing two ciphers;

To mills or thousandths, by annexing three ciphers.

On the contrary,

. Mills are reduced to cents by cutting off the right hand
gure ;

To dollars, by cutting off three figures from the right,
which is dividing by 1000, (T 41.)

Cents are reduced to dollars by cutting off two figures from
- the right, which is dividing by 100.

EXAMPLES.

1. Reduce $34 to cents. 2. Reduce 48143 mills to
Ans. 3400 cents. dollars. Ans. $48:143.

3. Reduce $40:06} tomills. 4. Reduce 48742 cents to
“ Ans. 40065 mills. dollars. Ans. $487:42,

6. Reduce $16 to mills. 6. Reduce 125 mills to
Ans. 16000 mills.  cents. $123.

7. Reduce $:75 to mills. 8. Reduce 2064} cents to

Ans. 7650 mills. dollars. Ans. $20:64}.
Reduce $:007 to mills. 10. Reduce 9 cents to dol-
Am._?' mills. lars. Ans. $09,

©

Questions, — 9 94. How are dollars reduced to cents? to mills?
cents to mills ? mills to cents? to dollars? cents to dollars?
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Addition and Subtraction of Decimal Frac-
tions.

¥ 95. As the value of the decimal parts of a unit vary
in a tenfola proportion like whole numbers, the addition and
subtraction of decimal fractions, and of Federal money, may be
performed as in whole numbers.

1. What is the amount 2. From 76506 take 27-
of 1468, 9045, 385, and “6895.
940025 ?

SoLuTION. — As numbers of the same denomination only can be
added together, (9 12,) or subtracted from each other, the several
numbers in each of these examples must be reduced to the lowest
denomination contained in any one of the numbers, (] 91,) which is
'en-tin:usandths, when the operation may be performed as in simple
numbers.

rirst opERATION.  Orifonlylike denominations FIRST OPERATION.

146800 are written under each other, 765'0600
90450 these alone will be added to- 27:6895
385000 gether, or subtracted from ———

each other, and the opera- 737:3705, Ans.

90025 tions may be rfox;.mrzg with- 4
B out the formality o ucing to a common denom-
712275, Ans. inator, since .the ciphers, by which the reduction
is effected, make no difference in the result: thus,

SEI,OND OPERATION. Note. — As the deci- SECOND OPERATION

1468 mal point is at the right 76506
9045 of units, which are writ- 276895
385 ten under each other, the —_—
9‘0025 point in the result is di- 737‘3705
- rectly below the points in
712975 the several numbers. Hence,
To add or subtract decimal fractions,
RULE.

Write the numbers under each other, tenths under tenths,
hundredths under hundredths, &c., according to the value of
their places; add or subtract as in simple numbers, and point
off in the result as many places for decimals as are equal to

Questions, — 7 85. Why can addition and subtraction of deci-
mals be performed as in whole numbers? What numbers only can be
added and subtracted? How is this effected by the first operdtions?
How by the second? How do you write down decimals for addition?
How for wubtraction? Where place the point in the results? Repeat
the rule How do you prove agdition of decimals? How subtraction?
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the geamt number of decimal places in any of the given
numbers. ]

Proor.—The same e in the addition and subtraction of simple
numbers

EXAMPLES FOR PRACTICE.

3. A man sold wheat at several times as follows, viz.,
1325 bushels, 84 bushels, 23061 bushels, 8 bushels, and <75
of a bushel ; how much did he sell in the whole ?

Ans. 51¢451 bushels.

4. What is the amount of 429, 213%;, 3551¢%v, 1vds, and
If5? Ans. 8084 44;, or 808:143.

5. What is the amount of 2 tenths, 80 hundredths, 89 thou-
sandths, 6 thousandths,9 tenths, and 6 thousandths?A 0

ns. 2.

6. What is the amount of three hundred twenty-nine and
seven tenths, thirty-seven and one hundred sixty-two thou-
sandths, and sixteen hundredths?

7. From thirty-five thousand take thirty-five thousandths.

Ans. 34999:965.

8. From 583 take 4:2793. Ans. 1:6507.

9. From 480 take 2450075. Ans. 2349925,
10. What is the difference between 179313 and 817:06

693? Ans. 976:07307.

11. From 4§y take 2y4;.  Remainder, 188;, or 1:98.
12. What is the amount of 29;, 374rysdvom 97R%%
315y, 27, and 1004;? .Ans. 942:957009.

Ezamples in Federal Money can evidently be performed in the
same way.

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 pounds
of coffee for 2 dollars 30 cents, 7 pounds of sugar for 92 cents,
1 pound of raisins for 12} cents, and 2 oranges for 6 cents -
what was the whole amount ? ns. $10:155.

2. A man is indebted to A, $237:62; to B, $350; to C,
$86¢12} ; to D, $962} ; and to E, $0:834; what is the amount
of his debts ? Ans. $684204.

3. A man has three notes specifying the following gums,
viz., three hundred dollars, fifty dollars six? cents, and nine
dollars eight cents; what is the amount of the three notes ?

Ans. $369:68.

4. What is the amount of $5618, $7:374, $280, $0:287

817, and $90:413 ? Ans. $451:265.
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5. Bought a pair of oxen for $7650, a horse for $85, and
a cow for $1725; what was the whole amount ?

Ans. $17875.

6. Bought a gallon of molasses for 28 cents, a quarter of
tea for 37} cznts, a pound of saltpetre for 24 cents, 2 yards
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 62
cents, a skein of silk for 6 cents, and a <tick of twist for
cents; how much for the whole ? Ans. $13:62.

7. A man bought a cow for eighteen dullars, and sold her
again for twenty-one dollars thirty-seven and a half cents;
how much did he gain ? Ans. $3:375.

8. A man bought a horse for 82 dollars, and sold him
again for seventy-nine dollars seventy-five cents; did he gain
or lose ? and how much ? Ans. He lost $2:26.

9. A merchant bought a piece.of cloth for $176, which
proving to have been damaged, he is willing to lose on it
$16:60 ; what must he have for it ? Ans. $1569:60.

10. A man sold a farm for $5400, which was $7256:37}
more than he gave for it; what did he give for the farm?

11. A man, having $500 dollars, lost 83 cents; how much
had he left? Ans. $49917.

12. A man’s income is 81200 a year, and he spends
8800435 ; how much does he lay up ?

13. Subtract half a cent from seven dollars.

Rem. $6:99%.

14. How much must you add to $16:82 to make $261

15. How much must you subtract from $250, to leave
887147

16. A man bought a barrel of flour for $6:25, 7 pounds of
coffee for $1:41, he paid a ten dollar bill; how much must he
receive back in change ? Ans. $2:34.

Multiplication of Decimal Fractions.

9 96. 1. Multiply 7 by *3.
7=+ and =%, then & X & = =21, Ans.
We here see that tenths multiplied into tenths produce hun-
dredths, just as tens, (70,) into tens, (30,) make hundreds,
(2100.)  We may write down the numerators decimally,

thus:
1
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OPERATION. The 21 must be hundredths as before. The number
7 of figures in the product, it will be seen, is equa] to the _s
3 number in the multiplicand and multiplier ; hence, we
— have as many places for decimals in the product 3s there «
21, Ans. are in both the factors.

7 Norte. — The correctness of the
above rul® may be illustrated by the
annexed diagram. The length of the
3 plot of ground which it represents
may be regarded 10 feet and the
breadth 10 feet, each division of a
line, consequently, being one tenth
of the whole line. Multiplying 10
by 10, we have 100 square feet in
the plot, each of the small squares
being 1 square foot, or ope hun-
dredth of the whole plot. Now take -
the part encircled by the black lines,
7 feet (‘7 of the whole line) long,
and 3 feet (‘3 of the whole line) wide. The contents are 21 square
feet, or ‘21 of the whole plot; hence the product of *7 into ‘3 is ‘21
as above.

2. Multiply <125 by «03.

Here, as the number of significant figures in the
OPERATION.  product is not equal to the number of decimals in
125 both factors, the deficiency must be supplied by pre-
03 fixing ciphers, that is, placing them at the left hand.
_— The correctness of the rule may appear from the
‘00375 Prod. following process: ‘125 is {4&fy, and ‘03 is 1ty :
now, +&%% X 18y = 1okoo = ‘00375, the
same as before.
Hence, To multiply decimal fractions,
RULE.

Multiply as in whole numbers, and from the right hand of
the product point off as many figures for decimals as there
are decimal places in the multiplicand and multiplier counted
together, and if there are not so many figures in the product,
supply the deficiency by prefixing ciphers.

Questions, — 7 96, Tenths X tenths produce what? Illustrate
this by a diagram. To what must the number of places in the product
be equal? When the number of decimals in the product is less than the
number in both factors what do you do? How can you tell of what
name or denomination will be the product of one given decimal mul-
n'phed into another given decimal, without going through the process
of multiplication? Of what denomination, then, will be the product of
46 X 257 of 0005 X 077 :
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EXAMPLES FOR PRACTICE

3. Multiply five hundredths by seven thousandths. -
Product, 100036.
4. What is ‘3 of 1167 Ans. 348,
5. What is ‘85 of 36727 Ans. 31212,
_ 6. What is ‘37 9f 0663 ? Ans. ‘020831.
7. Multiply 672 by ¢58. Product, 331'76.
8. Multiply eighty-six by four hundredths.

Product, 344.
9. Multiply ‘0062 by ‘0008.
10. Multiply forty-seven tenths by one thousand eighty-six
hundredths. Prod. 611042,

EXAMPLES IN FEDERAL MONEY.

§97. 1. If a melon be worth $09, what is ‘7 of it
worth 2 (177.) Ans. $:063.

2. What will 250 bushels of rye cost, at $:88} per
bushel ?

3. What is the value of 87 barrels of flour, at $6:37} a
barrel ? Ans. $554:62}.

4. What will be the cost of a hogshead of molasses, con-
* taining 63 gallons, at 28} cents a gallon?  Ans. $17:955.
. 6. If a man spend 12} cents a day, what will that amount

to in a year of 365 days? What will it amount to in § years?

Ans. It will amount to $228:12} in 6 years.

6. If it cost $3675 to clothe a soldier 1 year, how much

will it cost to clothe an army of 17800 men ?

Ans. $654150.
7. Multiply $367 by 46,
8. Multiply $0273 by 8600. Ans. $2347:80.
9. At $5'47 per yard, what cost 83 yards of cloth.?
Ans. $45:401
10. At $:07 per pound, what cost 286 pounds of rice ?
Ans. $1'855.
11. What will be the cost of thirteen hundredths of a ton
of hay, at $11 a ton ? . Ans. $1443,
12 What will be the cost of three hundred seventy-five
thousandths of a cord of wood, at $2 a cord ? $75.
13. If a man’s wages be seventy-five hundredths of a dol-
lar a day, how much will he earn in 4 weeks, Sundays
excepted ? Ans. 818,
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Division of Decimal Fractions.

T 98. 1. Divide 21 by 3. 21=,2};, and ‘3=+%;.

Now &5 =+ & ; or 12 of —=4%48=+1%. It appears,
then, that hundredths divided by tenths give tenths, just as
hundreds (2100) divided by tens (30) giwe tens, (70.) The
numerators may be set down decimally, and the division per-
formed as follows:—

OFERATION.  The 7 must be tenths as before. The dividend,

3)21 which answers to the product in multiplication, con-

e tains two decimal places; and the divisor and quotient,

7 which answer to the factors in multiplication, (4 31,)

together contain two decimal places. Hence, we see

that the number of decimal places in the quotient is equal to the dif
ference between the number in the divideng and divisor.

2. At475 of a dollar per barrel, how many barrels of flour
can be bought for $312 .

OPERATION. The 4¢75 are 475 hundredths, and, since
4¢75)31¢00 (6°626 - the dividend and divisor must be of the
2850 same denomination, we annex 2 ciphers to

31and it becomes 3100 hundredths, (991.)

2500 Then there can be as many whole barrels

2375 bought as the number of times 475 hun-

dredths can be subtracted from 3100 hun-

1250 dredths. The 6 barrels thus found will

950 cost 2850 hundredths of a dollar, and as

3000 250 hundreths or cents remain, it will buy

part of another barrel, which we find by
2850 annexing ciphers, and continuing the op-
150 eration.

‘We now see that there are 5 decimal
places in the dividend, counting all the ciphers that are annexed, and as
there are but two in the divisor, we point off 3 in the quotient. There
is still a remainder of 150, which, written over the divisor, (¥ 36,)
gives }$2 of a thousandth of a barrel, a quantity so small that it
may be neglected. But we place - at the right of the last quotient
figure, to show that there is more flour than indicated by the quotient.
Ans. 6526 barrels.

Nore. —1t.is sufficiently exact for most practical purposes to carry
the division to three decimal places.

3. Divide ‘00375 by *125.

OPERATION. The divisor, 125, in 375, goes 3 times, and
125)¢00375 (‘03 no remainder. We have only to place the deci-
375 mal point in the quotient, and the work is done.

—_— There are five decimal places in the dividend;

000 eonsequently there must be five in the divisor
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and quotient counted together; and as there are zhree in the divisor,
there must be zwo in the quotient; and, since we have but one figure
in the quotient, the deficiency must be supplied by prefixing a cipher.

The operation by vulgar fractions will bring us to the same result.
Thus, 125 is PR%, and ‘00375 is 1oy : Now, Toidfos <+ 155
= 13713388y = 18v =03, the same as before.

4. Divide “75 by <005.

OPERATION. SoruToN, — We cannot divide hundredths
@5 by thousandths, until the former are reduced to

10 thousandths by multiplying by 10, or annexing

—_— one cipher, when the divisor and dividend will

005 ) 750 be of the same denomination; and ‘005 is con-

tained in (can be subtracted from) ‘750, 150
150, Quot. times, the quotient being a whole number.

These illustrations will establish the following
RULE.

I. Reduce, if necessary, the dividend to the lowest denom-
ination in the divisor, divide as in whole numbers, annexing
ciphers to a remainder which may occur, and continuing the
operation .

IL. If the decimal places in the dividend with the ciphers
annexed exceed those in the divisor, point off the excess from
the right of the quotient as decimals; but if the excess is
more than the number of places in the quotient, supply the
deficiency by prefixing ciphers.

EXAMPLES FOR PRACTICE.

§. Divide 3156293 by 25¢17. Quot. 1253 4.
6. Divide 173948 by ‘375. Quot. 463861 1.

Note. — The pupil will point off the decimal places in the quo-
tient of this and the following example, as directed by the rule.

7. Divide 56737 by 13<3. Quot. 431353.
8. 'What is the quotient of 24648 divided by 008?
’ ns. 308100.

Questions. — 7 98, Hundredths, divided by tenths, give what?
How is it in integers? Exhibit on the blackboard the process of divid-
ing 7 by 125. Why do you annex ciphers to the 7? What is the quo-
tient? Why pointed thus? Give a demonstration by common fractions,
as after Ex. 3, and show that this placing of the point is right. The
sign of addition, annexed to the quotient, is an indication of what?
When there are remainders, to how many places should the division be
carried? Why not to more places? Repeat the rule for division

11%
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9. Divide 2 by §31. Quot. 037 4.
10. Divide ‘012 by ‘005. Quot. 2:4.
11. Divide three thousandths by four hyundredths.

) Quot. ‘075,

12. Divide eighty-six tenths by ninety-four thousandths.
13. How many times is ‘17 contained in 82

EXAMPLES IN FEDERAL MONEY.

T 99. 1. Divide $59387 equally among 8 men; how
much will each man receive ? .

OPERATION.

8)59:387

Ans. $74238, that is, 7 dollars, 42 cents, 3 mills, and § of
another mill. The g is the remainder, after the last division,
written over the divisor, and expresses such fractional part of
another mill.

For most purposes of business, it will be sufficiently exact
to carry the quotient only to mills, as the parts of a mill are
of so little value as to be disregarded.

2. At 875 per bushel, how many bushels of rye can be

bought for $141? Ans. 188 bushels.

3. At 124 cents per lb., how many pounds of butter may
be bought for $372 Ans. 296 lbs.

4. At 6} cents apiece, how many oranges may be bought
for $8? Amns. 128 oranges.

5. If ‘6 of a barrel of flour cost $6, what is that per bar
rel? 4 ~ Ans. 88333 +.

Nore. —If the sum to be divided contain only dollars, or dollan
and cents, it may be reduced to mills, by annexing ciphers before
dividing ; or, we may first divide, annexing ciphers to the remainder,
if there shall be any, till it shall be reduced to mills, and the result
will be the same.

6. If I pay $46875 for 750 pounds of wool, what is the

value of 1 pound ? Ans. $0:625; or thus, $621.
7. If a piece of cloth, measuring 125 yards, cost $18125,
what is that a yard ? Ans. $146.
8. If 636 quintals of fish cost $1913:562, how much is that
a quintal ? Ans. $3:57
9. Bought a farm, containing 84 acres, for $3213; what
did it cost me per acre ? Ans. $3826.

10. At $954 for 3816 yards of flannel, what is that a yard?
' Ans. $025.
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11, Bought 72 pounds of raisins for $8; what was that a

pound 2 Ans. $0°111}; or, $0111 4.
%12. Divide $12 into 200 equal parts; how much is one of
the parts ? g% = how much ? Ans. 8:06.

13. Divide $30 by 760. 3% ==how much ?

14. Divide $60 by 1200. 1§35 ==how much?

15. Divide $215 into 86 equal parts; how much will one
of the parts be ? 45 — how much?

¥ 100. Review of Decimal Fractions.

Questions, — What are decimal fractions? How do they differ
from common fractions? How can the proper denominator to a decimal
fraction be known, if it be not expressed? What advantages have deci-
mal over common fractions? How is the value of every figure deter-
mined? Describe the manner of numerating and reading decimal frac-
tions ? of writing them? How are decimals, having different denomi-
nators, reduced to a common denominator? How may any whole
number be reduced to decimal parts? How can any mixed number be
read together, and the whole expressed in the form of a common frac-
tion? What is federal money? What is the money unit, and what are
its divisions and subdivisions? How is a common fraction reduced to a
decimal? To what do the denominations of federal money correspond ?
What is the rule for addition and subtraction of decimals ? — multiplica-
tion ? — division ?

EXERCISES, °
1. A merchant had several remnants of cloth, measuring as

follows, viz. :

73 yds. How many yards in the whole, and what would
68 « the whole come to, at $3‘67 per yard ?

; % « Note. — Reduce the common fractions to decimals.
8 g Do the same wherever they occur in the examples which

follow.
3% « ) Ans. 36475 yards. $133:863 -, cost.

2. From a piece of cloth, containing 36§ yards, a merchant
sold, at one time, 743, yards, and, at another time, 12§ yards;
how much of the cloth had he left ? Ans. 1647 yds.

3. A farmer bought 7 yards of broadcloth for $33{%, two
barrels of flour for $14 &, three casks of lime for $7§, and 7
pounds of rice for $%; what was the cost of the whole ?

Notg: — The following examples are to be performed accoraing to
the rule in 9 77, or in ¥ 83, or in %[ 85.

4, At 12} cents per Ib., what will 37§ Ibs. of butter cost ?
. Ans. $4718%.
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5. At $1737 per ton for hay, what will 11§ tons cost?
Ans. $201492§.
6. The above example reversed. At $201:92§ for 11§ tons

of hay, what is that per ton ? Ans. $17:37.
7. If ‘45 of a ton of hay cost $9, what is that per ton?
Ans. $20.
8. At ‘4 of a dollar a gallon, what will ‘25 of a gallon of
molasses cost ? Ans. $1.
9. What will 2300 lbs. of hay come to, at 7 mills per Ib. ?
Ans. $16:10.
10. What will 765} Ibs. of coffee come to, at 18 cents per
Ib. ? Ans. $137479.

11. Bought 23 firkins of butter, each containing 42 pounds,
for 16} cents a pound ; what would that be a firkin 2 and how
much for the whole ? Ans. $169:39 for the whole.

12. A man killed a beef, which he sold as follows, viz.,
the hind quarters, weighing 129 pounds each, for 5 cents a
pound ; the fore quarters, one weighing 123 pounds, and the
other 125 pounds, for 4} cents a pound ; the hide and tallow,
weighing 163 pounds, for 7 cents a pound; to what did the
whole amount ? Ans. $3547.

13. A farmer bought 25 pounds of clover seed at 11 cents
a pound, 3 pecks of herds grass seed for $2:25, a barrel of
flour for $6:50, 13 poupds of sugar at 124 cents a pound ; for
which he paid 3 cheeses, each weighing 27 pounds, at 8} cents
a pound, and 5 barrels of cider at $1:25 a barrel. The bal-
ance between the articles bought and sold is 1 cent; is it for
or against the farmer?

. 14. A man dies, leaving an estate of $71600; there are
demands against the estate, amounting to $39876:74; the

residue is to be divided between 7 sons; what will each one

receive ? Ans. $4631:89434.

15. How much coffee, at 25 cents a pound, may be had for
100 bushels of rye, at 87 cents a bushel ? Azs. 348 pounds.

16. At 12} cents a pound, what must be paid for 3 boxes

of sugar, each containing 126 pounds ? Ans. $47:25.
17. If 650 men receive $86:75 each, what will they all
receive ? o Ans. $56387¢560.

18. A merchant sold 275 pounds of iron at 6} cents a
pound, and took his pay in oats, at $0‘50 a bushel; how
many bushels did he receive ? Ans. 34375 bushels.

19. How many yards of cloth, at $466 a yard, must be
given for 18 barrels of flour, at $9‘32 a barrel 2

Ans. 36 yards.
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20. What is the price of three pieces of cloth, the first con-
taining 16 yards, at 83‘75 a yard; the second, 21 yards, at
$460 a yard ; and the third, 35 yards, at $5:124 a yard ?

Ans. ‘87%.

BILLS.

T 101. A Bill, in business transactions, is a written list
of the articles bought or sold, and their prices, together with
the entire cost or amount cast up.

No. 1.— Bill of Sale. Payment received.

Boston, May 26th, 1847.
James Brown, Esq.
Bought of Hastings & Belding,

6 yards black broadcloth, o $3:00
2} « cambric, “ ‘14
- 2 dozen buttons, “ ‘15
4 skeins sewing silk, “ ‘04
25 lbs. brown sugar, “ ‘09
Received payment, $2106.
Hastings & Belding.
No. 2. — Bill of Sale. Charged in account.
New Orleans, Aug. 1st, 1847.
Gen. Z. Taylor,
To Daniels & Thomas, Dr.
To 278 bbls. beef, ® $97
“ 191 « pork, (0 12:00
« 250 <« flour, “ 5704
« 500 sacks Indian meal, “ ‘624
Charged in acc’t. Amount, $6741:25
Daniels & Thomas.
No. 3.— Barter Bill.

Buffalo, Sept. 15th, 1847,
Mzr. D. F. Standart, '
To O. B. Hopkins & Co., Dr.

To 15 lbs. brown sugar, e 310

« 2 « Y. H. tea, “ 87

“ 24 « mackerel, “ ‘04

“ 3 gal. molasses, “« 42

“ 16 yds. sheeting, “ ‘09
$
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Cr.
By 4 doz. eggs, ® 808
“y 8 lbs. butter, “ ‘14
“ 40 ¢« cheese, “ ‘073
“ note at 30 days, to balance, 2:59

$7:03
O. B. Hopkins & Co.
by L. D. Swift.

- No. 4.— Bill of goods sold at wholesale.
New-York, April 6th, 1847,

Davis & Horton,
Bought of Barues Porter & Co.

3 hhds. molasses, 118 gal. eaca, o $ 31
2 «  brown sugar, 975 aud 850 lbs. « <09
3 casks rice, 205 lbs. each, o ‘04
6 sacks coffee, 75 « “ ‘11
1 chest H. tea, 86 « < “ 92

4 $431¢16
Rec’d payment, by note, at 60 days. ,
For Barnes Porter & Co.
James D. Willard.
It is sometimes practised, in collecting and settling accounts,
to make a copy of each individual account, and present it to
the person for his inspection.

No. 5.— Copy of an individual account.

Frank H. Wright,
In acc’t with Edward F. Cooper,

184%. Dr.
Jan. 7. To 125 bushels corn, o $ 50
% “« 20 43 apples, “ (31
March 13. « 12 ¢ rye, “ ‘62
« 20,« 153 lbs. cast steel, “ 24

Questions, — 101, What isa bill? If the amount of the bill be

id at the time, how is it shown? Which bill is an example of this?
if charged in account, how is it shown? example? How does a baiter
bill differ from a bill of sale? In what order are the articles bought and
sold arranged ? What is practised in collecting and settling accounts?
How does such a copy differ from a barter bill? To which of the billa
mast the bill to be made out conform ? and what will it be called ?




¥162 COMPOUND NUMBERS., 131

1847. Cr.
Feb. 15. By 3 cows, o $17:00
« 22,  §sheep, “ 2:50

8

Amount due me, $16,42
Edward F. Cooper.
Baltimore, May 9th, 1847.

The pupil is required to make out a bill from the statement
contained in the following example. :

Wm. Prentiss sold to David S. Platt 780 lbs. of pork, at 6
cents per lb.; 250 lbs. of cheese, at 8 cents per Ib.; and 154
lbs. of butter, at 15 cents per lb.; in pay he received 60 Ibs.
of sugar, at 10 cents per lb.; 15 gallons of molasses, at 42
cents per gallon; § barrel of mackerel, $375; 4 bushels of
salt, at $125 per bushel ; and the balance in money: how
much money did he receive ? Ans. $68:85.

COMPOUND NUMBERS.

 102. When several abstract numbers, or several de-
nominate numbers of tke same unit value, are employed in an
arithmetical calculation, they are called simple numbers, and
operations with such numbers are called operations in simple
numbers. Thus, if it were required to add together 7 gallons,
9 gallons, and 5 gallons, the numbers are simple numbers,
being denominate numbers of the same unit value, (1 gal.,)
and the operation is an addition of simple numbers. We
have had, also, subtraction, multiplication, and division of
simple numbers.

But when several numbers of different unit values are em-
ployed to express one quantity, the whole together is called a
compound number. Thus, 12 rods, 9 yards, 2 feet, 6 inches,
employed to express the length of a field, is a compound num-
ber. So also, 9 gallons, 2 quarts, 1 pint, employed to express
a quantity of water, is a compound number.

Notg. — The word denomination is used in compound numbers to

Questions. — T 102. What are simple numbers? Examples.
What are operations in such numbers called? What is a compound
number? Give examples other than those in the book Wkat is meant
by the word denomination ?
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denote the name of the unit considered. Thus, dushe! and peck are
names or denominations of measure ; hour, minute and second are de-
nominations of time. .

9 103. The fundamental operations of addition, subtrac-
tion, multiplication and division, cannot be performed on com-
pound numbers till we are acquainted with the method of
changing numbers of one denomination to another without
altering their value, which is called Reduction. Thus, we
wish to add 2 bushels 3 pecks, and 3 bushels 1 peck, together.
They will not make 9 bushels nor 9 pecks, (adding together
the several numbers,) since some of the numbers express
bushels, and some express pecks. But 2 bushels equal 8
pecks, (2 times 4 pecks, the number of pecks in a bushel,)
and 3 pecks added make 11 pecks; 3 bushels equal 12 pecks,
and 1 peck added make 13 pecks. Then, 11 pecks -4 13
. pecks == 24 pecks. Hence, before proceeding further, we
must attend to the

‘Reduction of Compound Numbers.

SterLING or ENcLisE MoNEY.

9T 104. Money is expressed in different denominations,
and 4 dollars, 3 dimes, 7 cents, 5 mills = $4:375, employed
to express one sum in Federal money is a compound number.
But as the denominations in Federal money vary uniformly
in a tenfold proportion, (T93,) being conformed to the Arabic
notation of whole numbers, the operations in it are as in whole
numbers.

The denominations in English (called, also, sterling) money,
pounds, shillings, pence and farthings, do not vary uniformly,
but according to the following

TABLE.
Nore 1.—All the tables in Reduction of Compound Numbers
must be carefully committed to memory by the pupil.

4 farthings (qrs.) make 1 penny, marked d.
12 pence (plural of penny) 1 shilling, « .
20 shillings 1 pound, « &£,

Nore 2. — Farthings are often written as the fraction of a‘penny,
thus, 1 farthing = 4d., 2 farthings = 4d., 3 farthings = id.

Questions, — § 103, What is reduction? Whence its necessity ¢
Explain by the example of adding bushels and pecks. To what, then,
must we attend before proceeding further?
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Nore 3. — The value of these denominations in Federal money is

nearly as follows :

1gr. — 3 .
15.’ — 25%&0%; cend, There is in England
Is. = 24] cent : a gold coin, called a

. - cents. sovereign, the value

1£. = $434
. 1d. 242 g7s. = $1:00

1. How many farthings in
6 pence ?

SoLuTION. —
We may multi-

Ist oPERATION.

5 ply the number
_ of farthings (4)

in 1 penny by
20grs. the number of

2D OPERATION. pence, (5.) (F

5 46.) Or, as ei-

4 ther factor may
be made the
multiplicand, (9
. 21,) we may
multiply the number of pence (5)
by the “number of farthings in 1

20grs.

of which is £1.

2. In 20 farthings, how
many pence ?

. SoruTioN. — We

OPERATION. have given the num-

4)20  ber of farthings in 1

—  penny to find the

54. number of pence ina

given number of far-

things, (20,) and we divide the

number of farthings in the num-

ber of pence by the number in 1
penny, (¥ 46.) Ans. 5d.

penny. Ans. 20qrs.

3. How many farthings in 4. How many pence in 12
3 pence ? 6 pence ? farthings? 24 farthings?
9 pence ? 7 pence ? —— 36 farthings? 28
2 pence ? 10 pence?—— farthings? 8 farthings ?
11 pence ? —— 12 pence= 40 farthings? 4
Ushilling? farthings? —— 48 farthings ?

8. How many pence in 3 6. How many shillings in
shillings 2 5 shillings? 36 pence? 60 pence?
—5s.8d.? 7s.? 68d.2 —— 844d.?
8s.4d.2 ——12s.2 ——15s. 100d.? —— 144d.? —
6d. ¢ 186d. ?

7. How many shillings in' 8. How many pounds in
£3? — £57 £42s.7 60s.? 100s.? ——82s.?
— £6 11s.? 131s. ?

Questions. — ¥ 104. What is said of operations in Federal money ?

a. are the denominations of English money? the signs?

How

do they vary differently from those of Federal money? Give the table.
How are farthings written? What is the value of a pound sterling in
Federal money? Explain the first operation of Ex. 1: the second oper-

ation

Explain Ex. 2. Of how .many kinds is reduction? what are

they What is reduction descending ? — reduction ascending?

i
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The changing of higher
denominations to lower, as
pounds to shillings, is called
Reduction Descending, and is
performed by roultiplication.

REDUCTION DESCENDING.

T105. 1. In £17 13s.
64d., how many farthings?

OPERATION.
17£ 13s. 6d. 3¢rs.
20

353s. in 17£ 13s.
12

42424, in 17£ 13s. 64.
1
16971grs. Ans.
In 17£ 13s. 6d. 3grs.

SoLuTioN. — We multiply 17.£
by 20, the shillings in 1.£, and
add in the 13s. to get the number
of shillings in 17£ 13s., which is
853. This number we multiply
by 12, adding in the 6d. given, to
get the number of pence, 4242,
which we multiply by 4, adding
in the 3qrs. given, to get the num-
ber of qrs. or farthings, which is
16971qrs.

Hence, for Reduction De-
scending,
RULE.
Multiply each higher de-
nomination by the number
which it takes of the next less

NUMBERS. 1105
The changing of lower de-
nominations to higher, as shil-
lings to pounds, is called Re-
duction Ascending, and is
performed by division.

REDUCTION ASCLNDING.

2. In 16971 farthings, how
many pounds ?

OPERATION.
Portingsing 416971

\Banini12) 42424, 3grs.
Byling:£210) 35| 3s. 6d.

17£ 13s.
Ans. £17 13s. 6d. 3grs.

Sovurion. — We divide the
whole number of farthings by 4,
the number in 1d., to get the
number of pence; for as many
times as 4 can he subtracted from
16971, so many pence there will
be, which is 4242d. and 3qrs. re-
maining. On the same prineiple,
dividing the 4242 by 12, the quo-
tient, 353, is shillings, and the
remainder, 6, is pence, and divid-
ing 353s. by 20, the quotient, 17,
is pounds, and the remainder, 13,
is shillings.

Hence, for Reduction As-
cending,

RULE.

Divide each lower denomi-
nation by the number which
it takes of it to make one of

Questions, — 7 105, Explain the first example. Give the rule

for reducti¢n descending. Ex. 2.

Give the rule for reduction ascending.
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to make 1 of this higher, in- the next higher. Proceed in
creasing the product by the this way till the work is done.
given number, if any, of this

lower denomination. Proceed

in this way till the work is

done.

EXAMPLES FOR PRACTICE.
3. Reduce £32 15s. 8d. to 4. Reduce 31472 farthings

qrs. to pounds.

5. Reduce £7 14s. 6d. 1 . Reduce 7417 qrs to
gr. to grs. pounds.

7. In £91 1ls. 3}d., how 8. In 87902 farthings, now
many farthings? many pounds ?

9. In £40 12s. 8d., how. 10. In 9752 pence, how
many pence ? many pounds ?

11. In £1 18s. 4}d., how 12. In 921 half pence, how
many half pence ? many pounds ?

Weight.

I. Avomizpurois WEIGHT.

9 106. Avoirdupois Weight is employed in all the ordi-
nary purposes of weighing. The denominations are tons,
pounds, ounces, and drams.

TABLE.
16 drams (drs.) make 1 ounce, marked oz.
16 ounces « 1 pound, “
2000 pounds “ 1 ton, “ T.
Or, as was formerly reckoned,
28 Ibs. 1 quarter, “« g
4 qrs. (=112 Ibs.) 1 hundred weight, « cwt.
20 cwt. (=2240 Ibs.) 1 ton, “ T.

By the last taltle, 2240 lbs. make 1 ton, which is sometimes
called the “ long ton;” while the ton of 2000 lbs. is called
the “short ton.” The long ton is still used in the U. S. cus-

Questions, — ¥ 106. What is the use of avoirdupois weight? the
denominations? the signs? Repeat the table; the table by the old
method. Explain the difference between the long and short ton. When
is the long tcn used? the short ton?
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tom-house operations, in invoices of English goods, and of

coal from the Pennsylvania mines.

But in selling coal in

cities, and in other transactions, unless otherwise stipulated,

2000 Ibs. are called a ton.

EXAMPLES FOR PRACTICE.

1. In 14 tons 607 lbs. 6 oz.
12 drs., how many drams ?

SoLuTIOoN. — As there are 2000
Ibs. in a ton, we multiply 14 by
2000, to get 14 tons to lbs., and
add the 607 lbs. to the product.
The lbs. we multiply by 16 to get
them to oz., adding in 6 oz., and
the oz. by 16, adding in 12, and
the whole are in drams.

3. In 7 tons 665 lbs. of su-

r, how many lbs. ?

5. In12T.16 cwt. 1qr. 19
Ibs. 6 oz. 12 drs. of glass, re-
ceived from an English house,
how many drams?

7. Received from Birming-
ham, England, 8 T. 9 cwt. 12
lbs. of iron screws, in pack-
ages of 26 lbs. each ; how
many were the packages?

1

2. In 7323500 drams, how
many tons ?

SoruTIoN.—Dividing the drams
by 16, the number in an oz., the
quotient is oz. and the remainder
drs. Dividing the oz. by 16, the
quotient is lbs. and the remainder
o0z., and dividing the lbs. by 2000,
the quotient is tons and the re-
mainder lbs.

4. In 14665 lbs. of sugar,
how many tons ? .
6. In 7323500 drams, iow
many tons ?

8. In 470 packages of
screws, each containing 26
lbs., how many tons? |

Ao II. Troy WEeiGHT.

T 107. Troy Weight is used where great accuracy is

required, as in weighing gold, silver, and jewels.

The de-

nominations are pounds, ounces, pennyweights, and grai