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PREFACE.

THIS work is designed as the Introductory Volume
of the Two Book Course of DAvVIES and PEck. It
is especially adapted to beginners. It is believed that the
subjects are treated in such a manner as to interest and
awaken the attention of the young.

In preparing the work, three objects have been con-
stantly kept in view.

1. To make it educational.
2. To make it practical.

3. To adapt it to the capacity of any child whose mind
is sufficiently mature to commence the study of arith-
metic.

To attain these objects, every new subject has been
introduced by an inductive process, and the idea thus
developed has been expressed in the form of a definition.
The methods and rules have been deduced from prac-
tical operations and enforced by familiar illustrations.
To direct the attention to important principles, leading
test questions have been freely introduced.

In determining the subjects to be included, and the
space to be assigned to each, the author has been guided
by a consideration of the natural development of the
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mental faculties. The book may be said to consist of
five parts. The first part contains simple, familiar
Lessons in Numbers. The second part contains the
Fundamental Operations followed by General Principles
and Properties of Numbers. The third contains Frac-
tions, in which great pains have been taken to render
the work intelligible to young students. Currency and
the Metric System follow, because of their intimate rela-
tion to Decimal Fractions. The fourth contains Com-
pound Numbers and Reduction. The fifth, Percentage
and its applications.

The logical development of principles, the systematic
arrangement of the subjects, the copiousness and variety
of exercises will, it is believed, greatly aid the teacher
in exciting the interest of the pupil.

Teachers who desire to give a more extended drill in
the simplest operations, are referred to “Prok’s FIRST
Lessons IN NUMBERS.”

To facilitate references, a complete Index to the Sub-
jects and Definitions is inserted at the end of the volume.

~ The author takes great pleasure in acknowledging his

obligations to many teachers who have favored him with
guggestions and criticisms. But more than a passing
acknowledgment is due to Prof. JoEN DuUNLAP, whose
long experience and superior ability as a Teacher have
enabled him to render much valuable assistance in the
preparation of this work.
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FORMATION OF NUMBERS.

LESSON 1I.
COUNTING.

Look at the picture and count the objects named below.

How many houses?
How many horses ?
How many sail-boats ?
How many high trees?
How many boats?

-

How many boys at play ?
How many windows in front ?
How many small trees ?

How many birds ?

How many children at play ?
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LESSON II.
WRITING NUMBERS. 1 TO 10.¢

Write the word that tells how many houses there are in
the picture. e, One is a Unit.

Write the word that tells how many horses. Zi.
How many ones, or units, in two ?

Write the word that tells how many persons there are
in the carriage. iece. How many units in three ?

How many units, or ones, in four? In five? In six ?
Inseven? Ineight? In nine? How many in ten?

One, two, three, four, five, etc., are called numbers.

A Number is one or more things of the same kind.

What number tells how many girls there are on the
grounds ? What is the number of boys?

Thus far we have used words to express numbers; we
may also use Figures.

The number of houses may be written ome or I; the
number of horses, fwo or 2; the number of sail-boats,
three or 8 ; the number of girls, four or 4; number of
boats on the lake, five or 6 ; number of boys, siz or 6 ;
number of windows, seven or 7; number of small trees,
eight or 8 ; number of birds, nine or 9.

We use one more figure, 0. It is called naught, and
standing alone expresses no number, but is used with
other figures to express numbers.

These are all the figures in nse. How many are there ?

Write the ten figures; thus,

1) 2 s 3’ 4 E4 5’ 6’ 7} 8, 9} 0‘

Read the following figures: 3, 2,1; 4,5,6; 9,8, 7, 0.

Which is the least number? The greatest ?

* See Picture, page 7.
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LESSON III.
NUMBERS FROM 10 TO 20.
How many figures do we use to express numbers ?
The number fen is written by means of figures, thus, 0.

This is one ten. How many units in one ten ? Write
ten.

How many boys are snow-balling ?
We write the number by means of figures, thus, 11.
The right-hand figure is 1 unit. The second figure
from the right is 1 ten. Eleven is one ten and one unit.
How many units in ten? How many units in eleven ?
We will write, by means of figures, all the numbers
from 10 to 20:
10, 11, 12, 13, 14, 15,
ten, eleven, twelve, thirteen, fourteen, fifteen,
16, 17, 18, 19, 20.
sixteen, seventeen, eighteen, nineteen, twenty.
In these numbers, how many figures are used ?
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LESSON 1IV.
NUMBERS FROM 20 TO 30.

Two tens and 1 unit are twenty-one, 2L
Two tens and 2 units are twenty-two, 22.
Two tens and 3 units are twenty-three, 23.
Two tens and 4 units are twenty-four, 24,
Two tens and 5 units are twenty-five, 25.
Two tens and 6 units are twenty-six, 26.

Two tens and 7 units are twenty-seven, 27,
Two tens and 8 units are twenty-eight,  28.
Two tens and 9 units are twenty-nine, 29.
How many are one ten and 1? One ten and 2? One
ten and 3? One ten and 4? One ten and 52 One ten
and 6 ? One ten and ¥ ? One ten and 8> One ten and
9? Two tens are how many? Two tensand 1? Two
tens and 27 2tens and 3?7 2 tens and 4? 2 tens and
57 2tensand 6? 2tensand 7? 2 tensand 87 2 tens
and 9°? ’
Write, in figures, eight, six, seventeen, nineteen, twenty-
one, twenty-five, twenty-six, twenty-nine.
Write as one number, 1 ten and 7, 2 tens and 3, 1 ten
and 8, 2 tens and 5, 2 tens and 7, 1 ten and 4.
Read the following numbers, 22, 19, 18, 29, 27, 16, 23,
21, 11, 12, 15, 24, 28.
One ten and one unit are how many? Two tens and
two units are how many? Two tens and six units ?
How many are one ten and six units ? Two tens and
gix units? Write two tens and five units as one number.
Write three tens and six units; two tens and seven
units ; two tens and eight units; two tens and nine units.
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LESSON V.
NUMBERS FROM 30 TO 100.

Three tens are thirty, 30. Four tens are forty, 40.
Five tens are fifty, 50. Six tens are sixty, 60. Seven
tens are seventy, 70. Eight tens are eighty, 80. Nine
tens are ninety, 90. Ten tens are one-hundred, 100.

In writing tens we use two figures, and the second figure
from the right tells how many tens we have written.

In writing 100 we use three figures, and the third figure
from the right shows how many hundreds we have written.

If we use 2 instead of 1 in the third place, we have 200,
(two hundred). If we use 3, we have 300; if 4, 400, and
80 on.

‘Write the numbers between 30 and 40:

Thus, 81, 32, 33, 84, 85, 36, 87, 38, 89.

Write the numbers between 40 and 50; between 50 and
60; between 60 and 70; between 70 and 80; between 80
and 90; between 90 and 100.

Read the following numbers, 11, 14, 29, 23, 28, 31, 40,
37, 36, 42, 45, 49, 51, 53, 57, 62, 65, 69, 70 75, 18, 82, 90,
817, 93, 71, 98, 86, 99, 100.

Four tens and 1 are how many ? 4 tens and 37

Five tens and 6 are how many? 5 tensand 7?

Six tens and 9? 6 tensand 5? 6 tens and 8?

Seven tens and 4 are how many? 7 tens and 87 7 tens
and 9?

Eight tens and 5 are how many? 8 tens and 6? 8 tens
and 7?

Nine tens are how many ? 9 tensand 1? 9 tens and
2?7 9tensand 3? 9tensand 97 9 tensand 7?
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LESSON VI.
INCREASING AND DIMINISHING BY 1.
1. How many eggs are two
eggs and one-egg? 2 andl1,
are how many? 1 and 2, are

how many ?

2. If we take one egg away from three eggs, how many
eggs will be left? 2 from 3 leaves how many?

3. Three sheep and one

sheep are how many sheep?

n"‘ . 3 and 1, are how many? 1
and 3, are how many?

4. If we take 1 sheep away from 4 sheep, how many
gheep will be left? 3 from 4 leaves how many ?

6. Four birds and
one bird are how many
birds? 4 and 1 are how
many? 1 and 4 are
how many? One sheep and four sheep are how many ?

6. If we take one bird from five birds, how many birds
will be left? 4 from 5 leaves how many?

7. How many boys are five boys and one boy? How
many are 5 and 1? 1 and 5 are how many ?

8. If we take one apple from six apples, how many
apples will be left? 1 from 6 leaves how many? 5 from
6 leaves how many ?

9. Bix chairs and one chair are how many chairs?

10. If we take one book from seven books, how many
books are left? 1 from 7 leaves how many ?
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LESSON VII.
INCREASING AND DIMINISHING BY 2.

1. Two apples and two apples are how
many apples ?
2. If we take 2 apples from 4 apples, how
- many apples will be left ?

3. Three sheep
-4 — ¢ and two sheep are
) ) how many sheep?

3 and 2 are how many ? 2 and 3 are how many?

4 If we take 2 sheep from 5 sheep, how many sheep
will be left? 2 from 5 leaves how many? 3 from 5
leaves how many ?

5. How many cherries
are 4 cherries and 2 cher-
ries? 4 and 2 are how
many? 2 and 4 are how
many ?

6. If we take 2 cherries from 6 cherries, how many
cherries will be left? 2 from 6 leaves how many? 4 from

6 leaves how many? -
y »

ow many birds are five birds and twd birds? 5 and
2 are how many? 2 and 5 are how many ? ~

8. If we take 2 birds from 7 birds, how many birds will
be left? 2 from 7 leaves how many? 5 from 7 leaves
how many?



14 NUMBERS.

LESSON VIII.
INCREASING AND DIMINISHING BY 3.

& ﬁ 1. Three balls and three balls are
’ how many balls ?

2. If we take 3 marbles from 6 marbles, how many
marbles will be left ? 3 from 6 leaves how many ?

3. How many pears are
4 pears and 3 pears? 4
and 3 are how many? 3
} _ and 4 are how many ?

4* 3 apples from 7 apples leaves how many apples? 3
from 7 leaves how many? 4 from 7 leaves how many ?
fo»_ 5. Five cherries and three
-~ cherries are how many cher-

ries? 3 units and 5 units
: . are how many units ?

6. If we take three plums from 8 plums, how many
plums will be left? 3 units from 8 units leaves how
many units ? any ?

g - ‘. How many roses
6 roses and 3 roses?
nd 3 are how many?
& ad 6 are how mdny ?
8. Three t es how many trees ?
3 from 9 leaves how many? 6 from 9 leaves how many?
9. How many apples are seven apples and three apples?
Eyma.ny are 7 and 3? How many are 3 and 7 ? -
10. If we take away 3 apples from 10 apples, how many
apples will be left ? 3 from 10 leaves how many? 7 from
10 leaves how many ?

3
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LESSON IX.
INCREASING AND DIMINISHING BY 4.
o 1. How many balls are 4 balls
“’ ” and 4 balls?

2. If we take away 4 marbles from 8 marbles, how many
marbles will be left?

3. 5 sheep and
4 gheep are how
- many sheep? 5

and & are how many? 4 and 5 are how many ?

. 4. If we take away 4 horses from 9 horses, how many
horses will be left? 4 from 9 leaves how many ? 5 from
9 leaves how many ?

X . 6. How many flowers
are 6 flowers and 4 flow-
ers? 6and 4 are how

many? How many are
4and 67

6. 4 roses from 10 roses leaves how many roses ? 6 from
10 leaves how many? 4 from 10 leaves how many?

7. How many balls are
“ 7 balls and 4 balls? 7 and
4 are how many? 4 and

7 are how many ?

8. If we take 4 marbles from 11 marbles, how many
marbles will be left ? 4 from 11 leaves how many? 7
from 11 leaves how many ? '

9. Jane has eight pears, and Julia has four pears ;Bv

"many pears have both ? 8 and 4 are how many ? 4 and 8
are how many? 4 and 5 and 2 are how many?
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LESSON X.
INCREASING AND DIMINISHING BY S.

AN e
1. How many sheep are 5 sheep and 5 sheep ?
2. If we take 5 sheep from 10 sheep, how many sheep

will be left ? 5 from 10 leaves how many ?

3. There are 5 pears

\ on one branch and 6
) pears on the other;

how many pears on

both branches?
4. If we take 5 pears from 11 pears, how many pears
will be left ? 6 from 11 leaves how many?

AETST Ty

5. How many are 5 and 7? How many are 7 and 5 ?

6. If we take 5 lilies from 12 lilies, how many lilies will
be left ? 5 from 12 leaves how many? 7 from 12 leaves
how many ?

7. How many acorns are 5 acorns and 8 acorns? 5 and
8 afe how many? How many are 8 and 5?

8. 5 from 13 leaves how many ? 8 from 13 leaves how
many ?

9. Five and nine, how many? 5 from 14, how many?
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LESSON XI.
EXERCISES.

s

1. How many are nine cherries and three cherries? 9
and 3 are how many? 3 and 9 are how many?
aﬁ 2. If we take 9 balls
@- & from 11 balls, how many
balls are left? 9 from 11 leaves how many? 2 from 11
leaves how many ? 9 books from 11 books how many?
3. Here is a flock
of swans; 4 are on
land, and 5 on the
water: how many
in all? How many
. are five and four ?
4.4 from 9 leaves
- how many? 5
from 9 leaves how
many?
. 6. How many birds
are on the roof of the
bird-house ? How many
. are flying in the air?
How many are on the
shelf? How many are
there in all? 2, 4 and
3 are how many ? If the
birds on the shelf fly
away, how many will be left ? 3 from 9 leaves how many ?



18

NUMBERS.

LESSON XII.
EXERCISES.

1. How many boys are skating towards the right? How

many towards the left? How many in all?
2. If five leave the ice, how many will be left skating ?
6 from 11 leaves how many? 5 from 11, how many?

3. Here is a book-rack con-
taining books; some are stand-
ing up, and some are lying
down. How many are standing
on the lower shelf? How many
are lying on the lower shelf?
How many books are there alto-
gether on the lower shelf ?

4. How many books are

standing on the upper shelf ?

How many are lying down?
How many books are there alto-
gether on the upper shelf?

6. How many more are lying down on both shelves

than there are standing ?
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LESSON XIIL
EXERCISES IN NUMBERS.

1. Two acorns and two acorns are
how many acorns? How many lemons
are 2 lemons and 2 lemons? How

many acorns are 2 times 2 acorns? How many lemons
are 2 times 2 lemons ? How many are 2 times 2 ?

2. Two apples from four apples, leaves how
many apples? 2 pears from 4 pears, leaves
how many pears ? How many times 2 apples
are 4 apples? How many times 2 pears in 4
pears? 2 in 4 how many times?

3. How many
X sheep are 3 sheep

AR . " and 3 sheep? How
many sheep are 2 times 3 sheep? 3 times 2 sheep ?
4. How many

“ times 2 eggs, are

there in 6. eggs?
How many times 2 boys, in 6 boys? How many times
2in 6? 3 times 2 are how many?
ﬁ ﬁ 6. How many marbles are four
marbles and four marbles? How
many marbles are 2 times 4 marbles? How many are
2 times 4 ?

6. How many times 2 boats are there in 8 boats? How
many times is 2 contained in 8 ?

7. If there are 2 bunches of acorns, and each bunch con-
tains 5 acorns; how many acorns are there in both ? How
many are 2 times 5 acorns ? How many are 2 times 5 ?

5 mc’ (o




20 NUMBERS.

LESSON XIV.
WRITING HIGHER NUMBERS BY MEANS OF FIGURES.

Numbers from ninety-nine to one-thousand are written
by three figures. The figure on the right, as we have
already learned, stands for units, the second figure from
the right stands for tens, the third figure stands for
hundreds. :

If there are no units, the figure on the right is 0.

If there are no tens, the second figure from the right
is 0.

We will now write the numbers from one hundred to
one hundred and twenty by means of figures:

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112,
113, 114, 115, 116, 117, 118, 119, 120.

Two hundred is written by putting 2 in the place of
hundreds, 0 in the place of tens, and 0 in the place of
units; thus, 200.

Write two hundred and one; two hundred and two;
two hundred and three; write two hundred and twelve.

Write three hundred; four hundred; five hundred;
gix hundred ; seven hundred ; eight hundred ; nine hun-
dred ; two hundred and twenty-five.

Write nine hundred and nine; nine hundred and
ninety nine ; six hundred and four.

One thousand is written thus, 1000.

One thousand, one hundred, one ten, and one unit, as
one number, are written thus,1111; and the whole num-
ber is read one thousand one hundred and eleven.

Write in figures one thousand two hundred fifteen;
one thousand and five; and one thousand and ten.
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LESSON XV.
_ WRITING NUMBERS BY LETTERS.

‘We have learned two methods of writing numbers, one
by words, and another by figures. '

We will now learn a third method; the lessons in this
book are numbered by this method.

In this method we use seven letters, I, V, X, L, C, D, M.

The following table shows how numbers are expressed
by these seven letters.

TABLE.
1. .. L 21 . . . XXIL
2. .. IL - 22 . . . XXIL
3. IIIL. 23 . . . XXIIL
4. IV. 24 . . . XXIV.
5. V. 25- . . XXV.
6. VI 2 . . . XXVL
7. VIL 9. . . XXVIL
8 . VIIL 28 . . . XXVIIL
9. IX. 29 . . . XXIX.
10 . X - 30 . . . XXX
11 XL 40 .. . XL
12 . XIL 50 . . . L.
13 . XII1. 60 . . . LX
14 . XIV. . .. LXX
15 . . XV. 80 . . . LXXX.
6. . . XVL ... X
17 . . . XVIL 100 . c.
18 . . . XVIIL 500 . . . D.
19 . XIX. 1000. . . M
2 . . XX 10000 . . M.
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(7%' We have three methods of expressing

numbers.
1. By words—called the Word Method ;
J/Il\\ as one, two, three, four, etc.
: 2. By figures—called the Arabic Method;
as 1, 2, 3, 4, etc.
3. By letters—called the Roman Method; as I, II,

IIT, IV, ete.
Write all the numbers to fifteen, by each of the three

methods.
The method of writing numbers is called Notation.

The method of reading written numbers is called
Numeration.

RECAPITULATION AND DEFINITIONS.

1. A Unit is a single thing.

2. A Number is one or more things of the same kind.

3. A Figure is a character used to denote a number.

4. Notation is the method of writing numbers.

5. Numeration is the method of reading written
numbers.

6. The Word Notation is the method of writing
numbers by means of words.
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7. The Arabic Notation is the method of writing
numbers by means of figures.

8. The Roman Notation is the method of writing
numbers by means of letters.

9. The ten figures taken separately are called digits.
The nanght is also called cipher or zero, and when con-
sidered by itself, has no value. The other figures are
called significant, because each has a value.

10. Arithmetic is the science of numbers, and the art
of computing by them.

TEST QUESTIONS,.

What is a unit? What is a number? Write five numbers;
write seven numbers. How many units in each? In how many
ways can we express numbers? What is the first method? What
is it called? What is the second? What is it called? What is
the third? What is it called? What is notation? What is numer-
ation? What is Arithmetic?

ORDERS OF UNITS.

11, How many fingers and thumbs have you? Write
the number by a word.

Will any one of the ten figures express this number?

What is the greatest number that one figure will ex-
press?

One book is a single thing—a unit. If we make a
bundle of ten books this dundle is a single thing, and is,
therefore, a unit. But these units are not alike. One
unit is a stngle book ; the other iz a single bundle of
ten books. The single book is called a unit of the first
order ; the single bundle of ten books is called a unit of
the second order.
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How many single books make the single bundle ?

How many units of the first order in one unit of the"
gecond order?

If we make ten bundles with ten books in each bundle
and then place the ten bundles together, making one large
bundle, the large bundle will also be one thing—a unit.
How many small bundles in the large bundle?

This last mentioned unit is a unit of the third-order.
How many units of the second order make one unit of
the third order? .

Write the figure one, and at the left of it write another
figure one. The first one is a unit of the first order. The
gecond one is a unit of the second order.

- How many units of the first order make one unit of the
second order?

Write another figure one at the left of the second.
This last one expresses a unit of the third order.

How many units of the second order make one unit of
the third order?

Write another figure one at the left of the last. This is
a unit of the fourth order. How many units of the thlrd
order make one unit of the fourth order?

Now write, without assistance, a unit of the fifth order
and a unit of the sixth order.

Write with one figure two units of the first order; two
of the second; two of the third ; two of the fourth; two
of the fifth ; and two of the sixth.

Norte.—Always remember that one order of figures occupies but
one place, and the largest number of any one order i3 nine.

Write in figures, as one number, three units of the first
order, four units of the second order, two units of the
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third order, five units of the fourth order, one unit of the
fifth order, and nine units of the sixth order.
- These numbers are integers.

12. An Integer is a whole number.

13. Units of the First Order either stand alone, or
occupy the right-hand place.

14. Units of the Second Order occupy the second
place from the right.

15. Units of the Third Order occupy the third
place. ~

You may now tell what place units of the fourth order
occupy; units of the fifth order, sixth order, seventh
order, eighth order, ninth order, tenth order.

Units of the second order may be expressed without
a unit of the first order, by putting a cipher in the place
of the unit of the first order. Thus, 10.

The orders of units are indicated by the relative positions
of the figures.

Units of any order may be written without express-
ing the units of other orders by putting ciphers in the
place of the othér units. Thus, two units of the third
order are written 200; two units of the first order and
four units of the fifth order are written thus, 40002,
ciphers taking the place of the absent units. ‘

Write two tens. What number have you written ?

Write three tens, and at the right of it two units.
What number have you now?

Write three units of the fourth order, and in the same
line one unit of the third order, five units of the second
order, and nine units of the first. What number do they
express?

2
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Units of the First Order express singls things, and
are called simply units.

Units of the Second Order express collections of
ten single things, and are thereforc called Zens.

Units of the Third Order express collections of ten
tens, or one hundred, and are therefore called hundreds.

Units of the Fourth Order express collections of
ten hundreds or one thousand, and are therefore called
thousands, as shown in the following

NUMERATION TABLE.
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Nore 10 TEACHERS.—Minds are not all formed in the same

mould. The teacher will find an unlimited variety. and must be
ready to vary his methods of teaching accordingly.

SIMPLE AND LOCAL VALUES.

Another method of presenting this subject is the fol-
lowing. It is inserted to meet the wants of those who
fail to comprehend the first method.

16. Figures have two values, called a Simple Value
and a Local Value.

The Simple Value of a Figure is its value when
standing alone, or when used as the right hand figure of
a number.
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The Local Value of a Figure is its value arising
from the place in which it stands. When 2 stands alone
or at the right hand, it denotes 2 units; when it stands in
the second place from the right, it denotes 2 fens, as in
24 ; when it stands in the third place from the right, as in
234, it denotes 2 hundreds. The local values of figures
increase from the right to the left by a scale of tens.

TEST QUESTIONS,

‘What do units of the first order express? Units of the second
order? Third? Fourth? How many values have figures? What
is the simple value of a figure? What is the local value? Write
2 so as to show its simple value. Write 2 so as to denote 2 tens;
to denote 2 hundreds. How do the local values increase?

Places of figures and orders of units are counted from
right to left, but numbers are read from lgf? to right.

EXAMPLES IN NOTATION AND NUMERATION.
17. 1. Numbers from one to nine inclusive are collec-
tions of simple units, and are expressed by a single figure.
2. Numbers from ten to ninety-nine inclusive are com-
posed of tens and units. Thus, twenty-seven is composed
of 2 tens and 7 units; forty-eight is composed of 4 tens
and 8 units.
Write the following numbers by means of figures:

1. Twenty-five. 6. Thirty-two. 11. Forty-two.
2. Forty-one. 7. Fifty-eight. 12. Ninety-four.
3. Fifty-seven. 8. Nineteen. 13. Eighty-two.
4. Eighty. 9. Twelve. 1. Sixty-five.
6. Ninety-one. 10. Seventy-six. 15. Ninety-nine.

Read the following numbers :
84, 62. 94. 38. 1. 33. 6.
79. 41, 8l. 54, 48, 87 U8
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3. Numbers from one hundred to nine hundred and
ninety-nine inclusive are composed of hundreds, tens, and
‘units. Thus, the number four hundred and sixty-five is
composed of 4 hundreds, 6 tens, and 5 units ; two hun-
dred and three is composed of 2 hundreds, 0 tens, and 3
units. :

 EXAMPLES,
Write the following numbers by means of figures:

1. Two hundred and sixty-five.
2. Three hundred and ninety.
3. Seven hundred and eight.
4. Eight hundred and fifty-seven.
6. Nine hundred and eighty.
6. Four hundred and thirty-two.
7. Two hundred and six.
8. One hundred and ninety-nine.
9. Five hundred and seventy-three,

10. Six hundred and sixty-six.

4. To read a number of three figures, we name the
number of hundreds and then read the tens and units, as
though they were by themselves. Thus, 512 is read, five
hundred and twelve; 874 is read, eight hundred and
seventy-four ; 209 is read, two hundred and nine.

Read the following numbers:
1. 718. 7. 495. 13. 642. 19. 384.
2. 806. 8. 888 1. 404, 20. 763.
3. 200. 9. 232. 15. 548. 21, 914.
4. 817%. 10. 450. 16. 634. 22. 571,
5. 128, 11. 527, 17. 978, 23. 994,
6.

827. 12. 932. 18. 769. 24 999,
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18. Numbers are written by putting each order in its
own place, and if any order is not mentioned, naught
must occupy its place.

Write the following numbers by means of figures:

1. Six thousand four hundred and twenty-one,

2. One thousand three hundred and five.

3. Two thousand and ninety-six.

4. Eight thousand and one.

6. Four thousand and nine hundred.

6. Sixty-one thousand three hundred and seven.

7. Twenty-three thousand seven hundred and five.

8. Two hundred and fifty-nine thousand.

9. Three hundred, forty-eight thousand and thirteen.

Read the following numbers, and name the number of
units in each order:

(2) @) - (3) (4~) ()
1423 2010 23705 67832 258013
6) . () (8. 9.) (10.)
25617 1365 61307 57243 700230

PERIODS OF FIGURES.

19. Numbers containing more than three figures are
separated into periods of three figures each, beginning at
the right. The left-hand period may contain less than
three figures.

The first period, counting from the right, is called the
period of units, the second is called the period of thou-
sands ; the third is the period of millions, and so on, a8
shown in the following table :
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Periods . . . trillions, billions, millions, thousands, units.
P e e e e e e e e e )
4 &y ™ o~ o~
° o -] o e
on
g.na T g..'s Tt Bus
S22 S22 928 S22 924
555 589 588 288 2879
Number . . 281 876 415 800 210,
The number written above is read, 231 Zrillions, 876

billions, 415 millions, 300 thousands, 210.

The table may be extended at pleasure ; the units of
the succeeding periods are quadrillions, quintillions, sez-
tillions, etc.

Every period except the left-hand one must be complete,
that is, it must contain three digits, but one or all these
digits may all be ciphers.

Divide 14674268436173 into periods. Tell how many
figures in each period, and read the number.

' DEFINITION.
20. A Rule is a brief direction for performing work.

. RULE FOR NOTATION.
Begin at the left and write the figures of each
period in their proper order, filling all vacant
places with ciphers.

RULE FOR NUMERATION.

1. Begin at the right and separate the number .

into periods of three figures each, until yow reach
the left-hand period, which may have one, two, or
three figures.

II. Begin at the left and read each period as if
it stood alone, naming each period as yow read its
last figwre.
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‘Write, point off, and read the following numbers:

2345 421121 89587346
14800 103043 6129456013
21576 7271856 9078645327

743209 234517 12769853412
825364 100200 874218654214

TEST QUESTIONS.

How many periods in the last number? Name the periods in
this number. How many figures in each period? Give the rule for
notation. Give the rule for numeration. Which period may have
less than three figures?

CLASSIFICATION OF NUMBERS.

Count five. In this manner of counting, you mention
the numbers without a thought of any object. Num-
bers used in this way are called abstract numbers.

Count the number of scholars in this class ; the num-
ber of maps on the wall; the number of books on my
desk ; the number of panes of glass in the window. Num-
bers used in connection with the objects counted, indi-
cating the number of objects, are called denominate or
concrete.

DEFINITIONS.
21. An Abstract Number is one whose unit is not
named ; as three, five, seven.
22. A Denominate or Concrete Number is one
whose unit is named ; as three girls, five pounds seven
pennies, eight pencils.

Name five abstract numbers. Name five denominate numbers.
‘Write four abstract numbers. Write five denominate numbers,
‘What is an abstract number? What is a denominate number

.
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23. An Integer or Integral Number is one which
expresses one or more entire things.

24. The Unit of any number is one of the collection
which constitutes the number.

25. Similar or Like Numbers are those that have
the same kind of unit; as eight days and ten days, two
yards seven feet, and siz yards eleven feet.

26. Unlike Numbers are those that have different
kinds of units; as eight horses and five cows, siz pencils
and four knives, two feet and three days.

REVIEW QUESTIONS,.

‘What is & unit? Write a unit. What is & number? Write two
numbers. What is arithmetic? What is notation ? What is numer-
ation? Name the three methods of notation. The Arabic notation
employs how many figures? Write them. What are these figures
called taken separately? What is an abstract number? Give two
examples. What is a concrete, or denominate number? Give three
examples. What is an integer? What are like numbers? Give
two examples. What are unlike numbers? Give two examples.
What are the first four orders of units? Write four units of the
third order. How many units of any order make one unit of the
next higher order? What is the greatest number that can be ex-
pressed by one figure? What is the greatest number that can be
expressed by two figures? . What by three figures? When there
are four figures in a number, of what orders is it composed? Give
an example and name the order of each figure. What do units of
the first order denote? What do units of the second order denote ?
What do units of the third order denote? What is the simple
value of a figure? What is the local value of a figure? Give all
the general principles of notation and numeration. Give the rule
for notation. Give the rule for numeration, How are numbers
expressed in the Roman notation? What are figures? Name all
the orders to trillions, beginning with units. Name the first four
periods. Why is the second order called tens? Why third called
hundreds? Why fourth called thousands ?




How many are 1 and 1? How many are 1 and 1
and 1? How many are 1and 1 and 1and 1?
Vs B 2. If a farmer has
TN 2 horses in the pas-
ture and his neigh-
bor puts in 1 more;
how many horses will"
there be in the pas-!
ture? How many are |
2and 1? 3 and 17
4and 1? band 1?7 6and 1? 7 and 1? 8 and 1°?
9and 1? 10and 1? 12and 1? 17and 1?
Write the number of horses in the picture.
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3. How many
dimes are 3 dimes
and 2 dimes? How
many are 2, and 1,

- and 1? How many
are 3, 1, and 1?7
How many are 4,
1, and 1? How
many are 5, 1, and
1? How many are

=6, 1,and1?

4. How many cents are 4 cenfs, 2 cents, and 1 cent?
How many are 3, 2, and 1? How many are 2, 3, and 1?

5. How many men are three men, two men, and two
men ? How many are 3, 2 and 2 ?

5. How many marbles are 4 marbles, 3 marbles, and 2
marbles? How many are 3,4 and 2°?

6. The word bridge has 6 lefters, the word man has 3
letters, and the word up has 2 letters ; how many lefters in
the three words? How many in the first two words? _

The operation of finding how many dolls Mary has,
how many horses there are in the pasture, etc., is called
Addition, and the number thus found is called the Sum
or Amount.

DEFINITIONS.

2%. The sum of two or more numbers is a number
which contains as many units as all the numbers taken
together.

28. Addition is the operation of finding the sum of
two or more numbers.
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The numbers to be added must be similar, that is, they
must have the same unit. Three days and two days can
be added, because they have the same unit, one day ; but
three days and two yards cannot be added, because they
have not the same unit.

‘What is the sum or amount of two or more numbers? What is
addition? What are similar or like numbers ?

In the examples given above, the word and is used to
denote the addition ; we generally denote it by this sign 4+,
which is called plus, and when it is used between num-
bers it shows that they are to be added; thus 6 +3+2
are 11, means that the sum of siz and fkree and fwo is
equal to eleven.

In place of the word are, the sign — is used. It is
called the sign of equality, and is read equals or equal to ;
thus, 6 4+ 4 + 8 = 18, is read, siz plus four plus eight
equals eighteen.

What is the sign of addition? Make it. What does it denote ?
‘What is the sign of equality ? Make it.

29. The sign of equality placed between numbers
or combinations of numbers, shows that those at the left
hand are equal to those at the right.

The entire expression is called an equation; thus,
64+3=9, 7T—2=05 8x8+-2=14—6+ 4,
are equations.

30. An Arithmetical Equation is the expression of
equality between numbers or combinations of numbers.

‘What is an equation? Write an equation.
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EXERCISES FOR ORAL WORK.

141 =7? 2+2 =17 34+3=7 444=7
241 =7? 3+2=7? 443 =7 5+4="?
3+1=7 442 =7 54+8="? 64+4=7
44+1=7° 54+2=7° 643=7? T44="7?
64+1="7? 64+2=7? T4+38=" 8+44="7
31. Make and learn the following
ADDITION TABLE,
24 0=2|34+ 0=3 |44+ 0=4 |54 0= 5
24 1=3 |34+ 1= 4|44+ 1= 5 | b+ 1= 6
24+ 2=4 |34 2=5 |44+ 2= 6| b4+ 2= "7
24+ 3=5|3+ 3=6 |44+ 3= 7|5+ 3= 8
24+ 4= 6 |3+ 4= T | 44 4= 8 | b+ 4= 9
24+ 5= 7|8+ 5=8 |44 5= 9| 54+ 5=10
2+ 6=8 |34 6= 9|44 6=10| 54 6=11
24 7= 9|84 7T=10 | 44+ =11 | 64+ 7=12
24 8=10 | 3+ 8=11 | 44 8=12 | 6+ 8=13
24 9=11 | 3+ 9=12 | 44 9=13 | 64+ 9=14
2410=12 | 3+10=13 | 4410=14 | 54-10=15
64+ 0=6 |74+ 0=17 |84 0=8|94 0= 9
64+ 1=7 |7+ 1=8 |84+ 1=9| 94 1=10
64+ 2= 8 |74+ 2= 9 | 84 2=10 | 94 2=11
64+ 3= 9|7+ 3=10 | 84 3=11| 94 3=12
6+ 4=10 | 74 4=11 | 84 4=12 | 94 4=13
64 5=11 | 74 5=12 | 84 5=13 | 94+ 5=14
64 6=12 | 74 6=13 | 84+ 6=14 | 94 6=15
6+ 7"=13 | T4 T=14 | 84 T=15 | 94+ 7=16
6+ 8=14 | 74 8=15 | 84 8=16 | 94+ 8=17
64+ 9=15 | 74 9=16 | 8+ 9=17 | 94 9=18
6+4+10=16 | 74+10=17 | 8410=18 | 94+10=19

NoTE.—The teacher will be amply repaid for thorough drill in

all possible combinations of the digits.

thoroughly master of the table.
to secure this and to break up the habit of counting, which is
fatal to rapidity in addition.

The pupil should be
Frequent exercises are required
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EXAMPLES FOR ORAL WORK.

1 247T=7? 6. 945=7° 9. 942=7°
2. 449=7 6. 844="7° 10. 748=7?
3. 846=7? 7. 849="7° 11, 649=7?
b 34+5=7 8 34+8=7? 12. 847=7?
18, 34+44-245="7 16. 94+3+244=7

14 4454344=7° 17. 1434+4434+2=7
15. {4+34245="° 18. 34+2+3+4424+83="?

19. 44+-34+2434+14+6="? 3+8+5+44+6="°

20. 54243414244 45=2? 74+94845="7

21. 845444+2+4+34+14+7=? 943+64+4="?

22. 9464+34+446424+1=? 4494+847="?

Note.—The signs of interrogation in these and all similar exam-
. ples indicate that the second members are to be supplied by the

pupil.

23. Count by twos from 2 to 50 ; thus, 2, 4, 6, 8, 10, etc.

24. Count by threes from 3 to 99 ; from 27 to 120.

25. Count by fours from 0 to 100; from 105 to 160.

26. Count by fives from 1 to 106; from 200 to 250.

27. Count by sixes from 0 to 108; from 212 to 242.

28. Count by sevens from 0 to 98; from 100 to 135.

29. Count by eights from 0 to 104 ; from 150 to 174.

30. Count by threes from 4 to 46; from 50 to 77.

31. Count by fives from 0 to 100; from 200 to 250.

32. Count by nines from 0 to 99; from 100 to 154.

32. Instead of writing numbers in a horizontal line
with the sign between them, it is more convenient to
write them in columns without any sign, the sum being
written beneath. In the following examples,add from the
bottom upward.
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EXAMPLES FOR WRITTEN WORK.
) ) @) &) ©6) 6) (7) ©6) )
4 6 8 8 9 8 6 1 ]
5 9
7 4
3 7
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‘In adding, name only the results of each addition:
thus,” Example (1), three, ten, fifteen, nineteen ; Example
(2), nine, eleven, nineteen, twenty-five.
Prove the work by adding from the top downward ; if
the same sum is obtained, the work is thought to be rig}}/

Add and prove the following examples:
(10) (191.) (12) (Ig.) (154.) (16) (18.) (17.) (18)
8

7 7 5

8 8 3 4 v 1 5 6 3

1 4 6 9 4 6 3 5 2

5 3 b} 3 3 9 P] 9 5
4 9 2 2 9 4 9 4 v
(19.) (20.) (21) (22) (23) (24) (25.) (%26.) (27.)

8 8 4 4 1 9 4 6 8

4 2 6 5 3 1 5 2 9

3 8 5 9 v 8 v 6 4

6 3 3 2 2 6 2 3 2

2 7 8 1 4 8 8 4 1

1 9 9 3 9 2 6 8

28. Find the sum of 3, 4, 8, 9, 7, 4, and 5

29. Find the sum of 6, 3, 2,1, 8,9, 4, 5, and 9

30. Find the sum of 9, 8, 6, 7, 2, 5, 8, 7, and 17.

81. Find the sum of 8, 7, 9, 6, 3, 5, 1, 4 and 5.
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Simple numbers may be added by the following
‘ RULE.

I. Write the numbers so that wunits of the same
order shall stand in the same column.

II1. Begin at the right, add each column, and
write the sum, if less than ten, under the column.

IIl. When the sum of any column exceeds
nine, set down the right-hand figure of the sum
under the column, and add the number indi-
cated by the left-hand figure or figures to the
next column.

IV. Continue this operation till all the col-
wmns have been added; write the entire sum
of the last column.

Proor.—Add the numbers from the top down-
ward ; if the result is the same as the first sum,
the work is presumed to be right,

EXAMPLES.

() @ & @) 6y (©)

24 30 45 81 16 42
32 23 33 72 12 33
51 64 61 63 27 21
0 om0 3 48
Sum, 177
(7.) 8.) 9.) (10.) (11.) (22)
36 18 84 44 88 80
47 41 62 37 66 60
58 82 31 18 23 45

79 61 14 29 8% 57
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(13.) (14.) (15.) (16.)

213 127 days 236 quarts = 812

416 213 days 12 quarts 174

729 418 days 801 quarts 702
Sum, 1358 158 days

In the last four examples, which answers are abstract ?
Which are concrete ?
Can 127 days be added to 236 quarts? Why not ?

EXAMPLES.

17. Find the sum of 125, 718, 64, 376, and 715.

18. Find the sum of 73 years, 172 years, 60 years, 812
years, 43 years, and 197 years.

19. Add 345 quarts, 117 quarts, 123 quarts, 885 quarts,
64 quarts, and 543 quarts.

20. Add 2,135 pounds, 8,126 pounds, 3,152 pounds, 8,176
pounds, and 364 pounds.

21. Find the sum of 77, 213, 315, 421, and 60%.

Add the following groups of numbers:

22. 818, 328, 40, 671, 364, 484, and 793.
23. 15, 812, 5, 717, 645, 120, and 347.
24. 412 days, 817 days, 516 days, and 893 days.

ABBREVIATIONS,—In what follows, ft. stands for feet ; yds. for .

yards ; lbs. for pounds ; in. for inches ; gts. for quarts; and the sign
$ placed before a number stands for dollars.

When dollars and cents are expressed, we first write the
gign, then the number of dollars, then a point or period,
and then the number of cents: thus, $25.75, read twenty-
five dollars and seventy-five cents. If the number of cents
to be written is less than ten, a cipher must be put in
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the tens place ; thus, 816.05, read sixteen dollars and five
cents. If cents alone are to be written, we first make the
sign of dollars, then a 0, then the point, and then write the
number of cents; thus, $0.16, read 16 cents. When dol-
lars, cents, and mills are to be expressed, write the doliars
and cents as above, and the mills at the right of the cents.
Seven dollars, twenty-five cents and eight mills are writ-
ten $7.258.

EXAMPLES,
Find the sum of

25. 512 ft., 893 ft., 911 ft., 145 ft., and 14 f3.

26. 482 yds., 886 yds., 924 yds., 87 yds., and 994 yds.
27, 864 lbs., 342 lbs., 182 lbs., 94 1bs., and 14 [bs.

28. 667 in., 843 in., 918 in., 445 ¢n., and 887 in.

29. $818, $435, $88, $413, $867, ¥983, and 871.

30. 2,314, 12,107, 210,026, 78,784, and 68,547.

31. $2,308, $12,125, $41,410, and $18,876.

32. 1,280 yds., 71,413 yds., 47,489 yds., and 9,297 yds.
33. 1,762 lbs., 4,389 Ibs., 120,000 lbs., and 172,794 1bs.
34. 842 f1., 8,848 ft., 27,796 ft., 152,407 ft., and 18 f7.
35. $64, $640, $6,832, $9,040, $118,920, and $8,734.
36. 614 in., 3,260 1n., 89,705 in., 8,884 i%., and 286 in.

DEFINITIONS.
33. A Problem is a question requiring a solution.

34. A Solution is the operation of finding the re-
quired answer.
PRACTICAL PROBLEMS FOR ORAL WORK.

35. 1. Jane’s father gave her 6 peaches and her mother
gave her 4 more ; how many peaches did both give her?
SOLUTION. 6 peaches + 4 peaches = 10 peaches. Ans.
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2. Charles gave 10 cents for a Faber pencil No. 2,
5 cents for an Eagle pencil No. 2, and 8 cents for a
Stoddard pencil ; what did the three pencils cost him ?

3. The head of a fish canght in Newark Bay was
6 inches long, its body 21 inches long, and its tail
7 inches long; how long was the fish ?

4. Count by 7’s from 2 to 79; from 5 to 96; from 4
to 102 ; from 9 to 51 ; from 11 to 74.

5. George solved 19 problems in the morning and 8 in
the evening; how many did he solve in all ?

For WRITTEN . WORK.
6. A grocer has 3 hogsheads of sugar, of which the
first weighs 957 lbs., the second 1,023 7bs., and the t}mird
1,179 Ibs.; what is the weight of them all ?

EXPLANATION. — The weight of ILLUSTRATION.
the whole is equal to the sum of the 957 1bs.
weights of all the parts. Hence, we 1023 1bs.
set down the separate weights and
add them. ' 1179 ibe.

Ans. 3159 lbs.

7. A merchant bought 4 pieces of cloth for $129,
6 pieces of silk for $312, and 97 pieces of muslin for
8873 ; what did he pay for them all? Ans. $1,314.

8. A gentleman bought a pair of horses for $650, a set
of harness for $190, and a carriage for $955; what did
they all cost ?

9. A merchant bought a horse for 112 dollars; after
keeping him a short time, he sold him, and gained 25
dollars ; how much did he receive for the horse?

10. The mail route from Albany to New York is 144
miles, from New York to Philadelphia 90 miles, from
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Philadelphia to Baltimore 98 miles, and from Baltimore
to Washington City 38 miles; what is the distance from
Albany to Washington ?

FOR ORAL WORK.

36. 1. A man bought a firkin of butter for $9, a keg
of syrup for #6, and 5 bushels of wheat for $7; how
much did he give for the whole ?

2. A boy gave to one of his companions 7 apples, to
another 6, and to a third 8; how many apples did he
give away? . 74648 ="

3. A farmer bought a cow for $30, a sheep for $20, and
a calf for $10; how much did he give for the whole?

4. In a young peach orchard Jane found 27 peaches on
one tree, on another 10, on another 8, and on another 5;
how many peaches did she find ? R

6. A lady bought a muft for $25, a boa for $15, and a
pair of gaiters for 10 ; how much did she pay for the
whole ? #2541 8154-$10 =?

FOR WRITTEN WORK.

1. A grocer sold 289 pounds of sugar for $28, ten
barrels of flour for $108, and a quantity of pork for $879;
what did he get for the whole ?

2. A person pays $950 for a lot of ground, on which he
builds a house costing $5,430, a barn costing $986, and
then sells the whole so as to gain $914; what was his sell-
ing price ?

3. A farmer raises 673 bushels of wheat, 1,489 bushels
of corn, 67 bushels of barley, and 1,682 bushels of oats;
how many bushels of grain does he raise in all?
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4. A farmer sells his stock of cattle as follows: for his
oxen he gets $883, for his cows $1,279, for his calves $413,
and for his horses $980; what does he get for them all ?

5. A gentleman builds a house; his lot costs him
$1,254, the carpenter work costs $4,320, the masonry
$2,110, the painting and papering $1,187, and the mis-
cellaneous expenses amount to $1,277; what is the cost
of the whole?

6. The distance from Boston to Springfield is 99 miles,
from Springfield to Albany 102 miles, from Albany to
Rochester 226 miles, from Rochester to Buffalo 65 miles,
and from Buffalo to Chicago 518 miles; how far is it from
Boston to Chicago by this route ?

7. A manufgcturer paid $8,820 for rent, $17,780 for
material, $47,885 for labor, and then gold his goods so as
to clear $11,827 ; what was the amount of his sales?

8. A speculator bought a house and lot for 1,964 dollars,
expended 384 dollars in repairing and refitting the prop-
erty, paid taxes and insurance amounting to 56 dollars,
and then sold them so as to gain 396 dollars ; what did he
get for the property?

TEST QUESTIONS.

What is addition? What is the answer in addition called? What
is the sign of addition? What does it mean? Make the sign of
equality. Why is it called sign of equality? Write an example in
which there is the sign of equality, and show how it is used. Give
the rule for writing numbers in addition. Give the rule for add-
ing and writing the results. How do you prove addition? What
is an equation? What are the members of an equation? What
numbers can be added together? Make the sign for dollars.
How many orders of units or places do cents occupy? What sign
is used between dollars and cents? How are dollars, cents, and
mills written for adding? How many places do cents and mills
occupy ?
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1. One of the boys in the picture has 4 apples, the
other boy has 3 apples ; how many more apples has the
first boy than the second ?

2. One of the girls has 4 roses, the other has 2 roses ;
how many more roses has one girl than the other?

3. On one side of the walk there are 5 frees, on the
other side 2 frees ; how many more #rees on one side than
on the other?

4. On one side of the house you can see 6 windows, on
the other side 2 windows ; how many more can you see
on one side than on the other?
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5. A man had 12 cows, and sold 3 of them; how many
had he left?

In these five examples we are required to find kow much
greater one number i8 than another. The number thus
found is the Difference between the two numbers, and
the process of finding it is called Subtraction. The
difference is also called a Remainder.

DEFINITIONS.

3%. The Difference, or Remainder, is a number
which shows how much greater one of two numbers is
than the other.

38. Subtraction is the operation of finding the dif-
ference between two numbers.

In these examples, and in all examples of subtraction
in Arithmetic, the greater number is called the Minu-
end. The less number is called the Subtrahend.

89. The Minuend is one of two numbers from which
the other is to be subtracted.

40. The Subtrahend is the number to be subtracted.

‘What is meant by the difference between two numbers? What
is subtraction? What is the minuend? What is the subtrahend ?
In each of the following examples tell which is the minuend and
which the subtrahend.

Read and work the following

: EXAMPLES.
1. 5less 4 =1. 6. 6 less 1 = how many?
2. 7 less 6 = how many? 7. 6 less 4 = how many?
3. 4 less 1 = how many? 8. 5 less 1 = how many?
4. 5 less 3 = how many? 9. 4 less 2 = how many?

5. 41ess 3 = howmany?  10. 3 less 1 = how meny?
11, 8less 3 are how many? 8less4? 8less5?
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Instead of the word /ess between two numbers whose
difference is required, this sign — is used. It is called
the Minus Sign, or Sign of Subtraction.

41. Minus denotes less, and when placed between two
numbers it shows that the second is to be subtracted
from the first. Thus, 5 — 3 shows that 3 is to be taken
from 35,

42. The Parenthesis, ( ), is used to show that the
expression enclosed by it is to be treated as a single
number. Thus, 8 — (3 + 2) shows that the sum of 3 and
2 is to be subtracted from 8.

Read and work the following-
EXAMPLES,

1 6—1=35. 7. 5—83=7° 18, 4-2=7°
2 4—-1="? 8 4-3=7 14 6—=3=7?
3 3—-2="° 9 2—-1=7° 16, 5—1=7
4 5—2=7? 10. 6—2="7° 16, 6—4 ="
6. 3—1=1? 11, 5—4=17? 17, 6—=5="?
6. 8—4=1? 2. 1—2=7? 18 9—6="?
19. 10—3 = how many? 10—5°? 10—7? 10—8?
20. 12—1 = how many? 12—2? 12—3? 12—6?

21. How many are 13—1? 13—2? 13-3? 13—4°?
22. How many are 14—1? 14—27? 14—3? 14—4?

Write the sign of subtraction. What is it called? What does
it mean? When used between two numbers what does it show?

Read 8 — 3 = 5, and tell which is the minuend,
which the subtrahend, and which the remainder ?

Can you always tell, if the sign of subtraction is
used, which is the minuend, and which is the sub-
trahend ° How?
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43, Write and learn the following

SUBTRACTION TABLE,

1 from 2 from | 3 from 4 from | 5 from

2 leaves1| 3leaves1| 4leaves1| 5leaves 1| 6 leaves 1
3 [{3 2 4 13 2 5 «© 2 6 [ 2 7 ({3 2
4 « 3| 5 « 3| 6 ¢« 3| 7T ¢« 3|8 « 3
5 11 4 6 (43 4 7 [{3 4 8 ({3 4 9 [ 4
6 “ 5|7 «“ 5|/ 8 «“ 5[ 9 « 5|10 « 5
7 « 61 8 « 6] 9 « 6110 “ 6|11 « ¢
8 « %1 9 ¢« {10 ¢« 711 « % 12 « %
9 « 8|10 « 8|11 « 8|12 « 813 « 8
10 <« 911 ¢« 9|12 <« 9|13 “ 9|14 « 9
6 from 7 from |.8 from 9 from |10 from

7 leaves 1| 8leaves1| 9leaves 1|10 leaves 1|11 lenves 1
8 « 2(9 “ 2(10 « 2|11 <« 212 « 2
9 « 310 «“ 3{11 <« 3|12 « 3|13 « 3
10 “ 4|11 « 4(12 « 4|13 « 4(14 « 4
11 « 5(12 « 5(13 « 5|14 « 5(15 « 5
12 « 6|13 « 6|14 « 6{15 «“ 6|16 “ 6
13 « v 14 « w15 « wl1e « wl1y « 7w
14 « 815 « 8|16 « 8|17 « 8|18 « 8
15 % 9|16 <« 917 « 9|18 « 9|19 <« 9

Note.—This table should be repeated until the scholar becomes
familiar with it. Change the form thus: 2—1=1, etc. Again,

change thus : What number taken from 2 leaves 1? etc.

The minuend, the subtrahend, and the remainder must

be similar, or like numbers.
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ORAL WORK.

T—4=7 11 12 -3 =7

8§ ~-3=7° 12. 14—-5=7

9—6=7? 18. 15—6=7°

12—-9=7? 1} 16 -—-7=17°

11 —-4=7? 15, 15 —-8=7°

6—?7?=2. 16. 15 — ? =10,

5—-?=4. 17. 183 —=?=4.

10— ?=3. 18 14 —? =8.

12 —? = 5. 19. 12 —? =5.

13 —?=28. 20. 15—-?=09.
54+6—-3=7° 29. 20 — (3+4+5)="?
748—4="7° 30. 19— (T46+1) =7?
943 ~-5="° 31, 12 -2 —-2—-23="°
124243—4 =" 32 15—3—-2—-4="
947465 =1 3. 20—-2—-5—-3="7?
0—-—R+4)=2? 84 18—5—-4—-3="?°
15—-—B3+5)="? 8. 20 —-6—-5—-3=7"
18—(14+243)="? 36 1843 —(6—3)="?

87. 20 diminished by 5 = ? 15 diminished by5? 10
diminished by 5 ? 5 diminished by 5 ?

38. In the same manner name the numbers from 52 to
0, diminishing each by 2 ; from 78 to 52 ; from 100 to 78.

39. What are the numbers from 86 to 2, when each is

diminished by 6 ? from 122 to 8 ?

44, Instead of writing numbers for subtraction in a
horizontal line with minus between, it is generally more

3
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convenient to write the subtrahend under the minuend,
placing the remainder beneath ; thus,

12 Minuend.

7 Subtrahend.

5 Remainder.
In this manner work the following

EXAMPLES.
() (@) &) &) () (6) (7) (8) (9) (20)
16 18 12 10 9 8 20 16 21 |
9 4 5 1 4 5 3 9 7 5

1
To prove the work. add the remainder to the subtra-
hend, and if the sum is equal to the minuend the work is
presumed to be right.
Perform and prove the following

EXAMPLES.

(11.)(12.) (13.) (14.) (16)) (16.) (17.) (18.) (19.)
From 9 7 11 15 8 13 17 10 14
Subtract 2 3 1 6 4 5 9 6 8

(20.) (21) (22)(23) (24) (25.) (26.)
From  14yds. 121bs. 19ft. $13 164n. 10%bs. 15 gts.
Subtract 9yds. 6lbs. 10ft. $4 Tin. 3lbs. 9qis.

(27.) (28.) (29) (30.) (3L) (32) (33.) (34)
From 8 101lbs. 9yds, 12ft. 14in. 17 $15 33 days.
Take 4 6lbs. 2yds. 4ft. 8in. 8 §9 2ldays.

Cans 9 pounds be subtracted from 12 yards? Why
not ?
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EXERCISES FOR WRITTEN WORK.
45. When the flgures of the subtrahend

are equal to or less than the correspond-
ing figures of the minuend,

EXPLANATION.—We write the sub- ILLUSTRATION.
trahend under the minuend so that From 795
units stand under units, tens under Subtract 532

tens, and hundreds under hundreds.
We begin at the right and subtract
B units from 5 units and write the
remainder, 8 unsts, beneath. We then subtract 8 tens from 9 tens
and write the result, 6 fens, in the column of tens. Then we sub-
tract 5 Aundreds from 7 hundreds, and write the difference in the
column of hundreda

Remainder, 263

PROOF.
Add the subtrahend and remainder, 632 sabtrahend.
and if the sum equals the minuend 263 Remainder.

the work is right. 795 = the

SEcOND METHOD OF PROOF.

Subtract the remainder from the 795 Minuend.
minuend, and if the result equals the
sabtrahend the work is right. g‘ﬁ Remainder.
532 Subtrahend.

In the same manner work and prove the following

EXAMPLES.
@ @ ¢ @) 6 6
87 76 69 82

From 95 98
Subtract 8¢ 35 63 4 51 7
Remainder,

7 (&) ®) () 1) (@12)
From Biyds. 68yds. #27 69ls. 96in. .19t

Subtract 23 yds. 35yds. $16 2 ls. 2Win. WfL
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Construct an example in subtraction having 3 orders
of units, in which the numbers are abstract.

Construct two examples, in which the numbers are
concrete, each having three orders of units.

Which is the minuend? Which is the subtrahend? What is
the remainder in each example ?
How do you prove subtraction ?

- 46. When any flgure in the subtrahend is
greater than the corresponding figure in the
minuend.

If we subtract 4 from 7 we get 3. If we add 5 to both
minuend and subtrahend, and then subtract, we get the
same remainder 3. Thus,

From 7 From 7 4+ 5 = 12
Take é Take 4 4+ 5 = 9
Rem. 3 Rem. 3

Also, add 9 to both minuend and subtrahend. Thus,
From 7 + 9 = 16
Take 4 + 9 = 13-
Rem. 3

From theseillustrations we see that if the same number
be added to both minuend and subtrahend, the remainder
is not changed.

EXPLANATION.—Since 2 units are less From 5482
than 5 units, we add 1 ten to 2 units, Subtract 2625
making 12 units, and subtract 5 units o
from 12 units, leaving 7 units, which we Rem. R857
write beneath. To balance the 1 ten
added to the minuend we add 1 ¢en to the subtrahend, making 3
tens, which we subtract from 8 tens, leaving 5 tens; this we write
below. Since 4 hundreds are less than 6 Lundreds, we add 10 Aun-
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dreds to 4 hundreds, making 14 hundreds, from which subtract 6
hundreds, and write the difference, 8 Aundreds, beneath. To balance
10 Zundreds, equal to 1 thousand, added to the minuend, we add 1
thousand to the subtrahend, making 3 thousands, which we subtract
from 5 thousands and write the remdinder, 2 thousands, beneath,
making our entire remainder 2,857.

From these illustrations and principles we deduce the
following :

RULE.

1. Write the less number under the greater so
that wnits of the same order shall stand in the
same column.

II. Beginning at the right hand, subtract each
figure in the lower line from the one above it
and set the remainder in the line below.

ITI. If a figure in the lower line is greater
than the one above it, increase the latter by 10,
perform the subtraction, and then add 1 to the
next fisure in the lower line.

ExAMPLES FOR WRITTEN WORK.

@ e 6 @) ) 6)
From 61 73 64 82 94 58

Subtract 2_9 é§ 2_7 '16: ’_7_§ _3_9
Rem.

7) 8.) 9.) (20.) (11)
From 578 964 887 843 765.
Sublract33 353 %4 Wy B4
Rem.

| (12) (18) (14) (18) (1)
From 8971bs. 415ft. 679yds. $813 589 in.
Subtract 534 1bs. - 203 ff. 234yds. $261  98in.

Rem.
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() (18.) (19.) (20.)
From 2,843 $5,946 2,003 8,800 2.
Subtract 1,678 $1,389 976 2,088 ft.
Rem.
@)  (22)  (23) (e4) (257)
4760 3695 87231 67087 12048

- 1986 1863 1009 40000 8034

26. From 287 subtract 114.
27. From 994 subtrqct 363.
28. From 10,841 subtract 3,009.
29. From 812,560 subtract $4,885.
80. From 115,440 f%. subtract 19,359 f¢. -
31, From 1,310,844 subtract 337,775.
82. From $4,478 take $989.
33. From 77,475 yds. take 10,994 yds.
84 Find the difference between $785 and $323.
85. Find the difference between 12,843 yds. and
2,318 yds.
86 Find the difference between 711 711 and 82,082.
7. What is the difference between 5,858 ft. and
949 f1.?
38. How much does 244,887 exceed 108,104?
39. 2,478 4+ 1,236 — (2,562 — 1,893) =?
TEST QUESTIONS,

‘What is subtraction? What is the minuend ? What is the sub-
trahend? What is the difference, or remainder? How are the
numbers written for work in subtraction? When the figures of the
subtrahend are equal to or less than the corresponding figures of
the minuend, how do you subtract ? When a figure in the subtra-
hend is greater than its corresponding figure in the minuend, how
do you subtract ? How do you prove subtraction ? Give the rule for
subtraction. What is & problem? What is the sign of subtrac-
tion? How is the parenthesis used in examples of subtraction ¢
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PRACTICAL PROBLEMS,
FOR ORAL WORK.
4%, 1. A man having $10, paid 86 for a pair of
boots; how many dollars had he left ?
SorurioN.—He had the difference between $10 and $4, which
is $6.
2. A boy had 20 marbles, and gave away 7 of them;
how many had he left? 20 —7=7?
3. Mary is 15 years old, and Jane is 9 ; how long before
Jane willbe15? 15 —9=7
4. Two boys have together 20 cfs.; if one has 12 ¢is.,
how many has the other? 20 —12=7? '
5. James bought a book for 20 cfs., and paid a 25 ct.
piece ; how much change should he receive ?
6. Charles has 50 cts., he pays 10 ¢fs. for a pencil and 5
cts. for a rubber; how many cents has he left ?

FOR WRITTEN WORK.

7. A merchant bought 750 yds. of cloth and sold 468
yds. of the same ; how many yds. had he left ?

8. From a flock containing 718 sheep 432 were sold;
how many remained ? 718 — 432 =7?

9. A man bought a pair of horses for $788, and sold
. them again for $629 ; how much did he lose ?

10. A merchant bought a stock of goods for $1,887 and
sold the same for $2,143; how much did he gain ?

11. A man’s income is $6,000 per annum and his ex- -
penses are $4,125; how much does he save ?

FOR ORAL WORK.
48. 1. A man 50 years old has a son 20 years old ;
how much older is the father than the son?
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2. A man having 30 miles to travel in 2 days, goes 18 _
miles the first day; how far must he go the second day ?

3. A woman has 821 and spends $12 ; how much money
has she left? 21 — 811 =7

4. John weighs 60 /bs. and Mary 50 lbs.; how much
heavier is John than Mary? 60 lbs. — 50 lbs. = ?

6. A man had %100, 880 of which was in the bank and
the rest in his pocket ; how much in his pocket ?

6. A man purchased a farm for $10,000, and paid cash
#6,000, how much remained unpaid ?

FOR WRITTEN WORK.

7. A merchant sells goods for $17,480 and gains by the
sale $4,894; what did they cost him ?

8. A farmer had 497 sheep, but he sold at one time 113
and at another time 98; how many had he left ?

9. A merchant begins business with $18,413; the first
year he loses 8800 and the second year he gains $976;
what is he then worth ?

10. A man has an income of $2,500 per annum, and he
spends #750 for rent, 81,200 for living expenses, and the
remainder he saves ; how much does he save per year?

11, A drover bought 711 sheep of one farmer, 310
gheep of another, and then sold 462; how many had he
left? 711 4 310 — 462 =7

FOR ORAL WORK.
49. 1, A boy baving 15 cfs. spent 5 cfs. for a pencil and -

8 ¢ts.. for a sponge ; how much money had he left ?
2. A boy has $30 in the bank ; he draws out $7 at one
time and $9 at another ; how much remains in the bank ?
3. A boy bought sugar for 10 cts. and eggs for.12 cfs.,
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and gave the clerk 25 cfs.; how much change should he
- receive? 25 — (10 + 12) =?
4 A boy who had 10 marbles bought 15 more, and he
then lost 12; how many had he left ?
5. A man bought a horse for $60, & harness for 820, a
wagon for $30 ; he afterward sold them all for $100; how
much did he lose? 60 + 40 4 30 — (100 4 20) =?

FOR WRITTEN WORK.

6. From a regiment of 847 men 143 were discharged
and 273 were killed in battle; how many remained ?

7. A trader commences business with a capital of
$3,245; the first year he gains $422, the second year he
gains 8500 ; the third year he loses $792, and the fourth
year he loses $117; how much is he then worth ?

8. A man had $13,850 in the bank, but drew out at
one time $1,872, at another time $3,814, and at a third
time $4,811 ; how much had be then in bank ?

9. A man gave to his four sons $3,780; to the first he
gave $1,490, to the second he gave $1,109, to the third
he gave $675, and to the fourth he gave the remainder ;
how much did he give the fourth ? ’

10. Four men bought a tract of land, for which they
paid $8,419; the first paid $3,815, the second paid 2,140,
the third paid $1,480 ; what did the fourth pay?

FOR ORAL WORK.

50. 1. An orchard contained 50 trees, 10 of which
were peach trees, 5 pear trees, 8 plum trees, and the rest
were apple trees; how many apple trees in the orchard ?

2. I bought a coat for $20, a vest for $8, pants for $10,
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and T paid a $50 bill; how much did I receive in
return? $50 — (810 + 88 4 812) = ?

3. A dish contained 60 peaches, Jane took 12, Susan 10, ’
Mary 13, and John 15; how many were left in the dish ?

4. Six men bought a horse for $150; the first gave $50,
the second $30, the third $25, the fourth $18, and the
fifth $10; how much did the sixth give ?

6. A farmer bought a horse for $100, and paid $15 for
keeping him; he let him enough to receive $25 and then
sold him for 890; did he gain or lose by the bargain?
How much ?

FOR WRITTEN WORK.

6. A man gave to his four sons $5,880; to the first he
gave $2,360, to the second he gave $2,109, to the third he
gave $805, and to the fourth he gave the remainder; how
much did he give the fourth ?

7. A householder sold two houses ; for the first, which
cost 3500, he received $4760; for the second, which cost
$3735, he received $5000; on which of the houses did he
make the greater gain, and how much? -

8. A person borrowed of his neighbor at one time
$355, at another time $637, and $403 at another time ; he
paid him $977 ; how much did he then owe him ?

9. I have a yearly income of $10,000. I pay $275 for
office rent, $220 for fuel, $35 to the doctor, and $3675 for
all my other expenses; how much have I left at the end
of the year ? .

10. A man pays $300 for 100 sheep, $95 for a pair of
oxen, $60 for a horse, and $125 for a chaise; he gives 100
bushels of wheat worth $125, a cow worth $25, a colt

/
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worth $40, and pays the rest in cash; how much money
does he pay?

11. 1f the subtrahend be 750 and the remainder 964,
what is the minuend ?

12. If the minuend be 60,402 and the remainder
29,475, what is the subtrahend ?

“18. The difference of two numbers is 607 and the

greater number is 1,005; what is the less number ?

14 7,963 + 54,923 4 27,984 — 64937: ?

15. 22,186 — (10,342 + 5,684) =7?

168. A man worth $18,000 left 4,287 to his elder son,
$3,754 to his younger son, $3,219 to his daughter, and the
remainder to his wife ; what was the wife’s portion ?

REVIEW QUESTIONS.

What is a unit? What is a number? What is an abstract num-
ber? What is a concrete number? What is a simple number?
What is a compound number? Define notation. Define numera-
tion. Give all the methods of notation. Write seven thousand
two hundred and fifty-one by means of the Arabic notation. Write
five hundred and seventy-eight by means of the Roman notation.
Numerate 7,852,643,827,462, and read the number. What is addi-
tion? What numbers can be added together? Give the rule for
addition. How do you prove addition ? Make the sign of addition.
Of equality. Make the sign of dollars. When dollars and cents
are written, how many orders of units are occupied by cents?
What sign is put between dollars and cents? When dollars, cents,
and mills are written, how many orders of units do mills occupy ?
What is subtraction? Define minuend. Define subtrahend. Define
remainder. Make the sign of subtraction, name it, and tell how it is
used. Give the rule for subtraction. Work the following exam-
ple: 178,462—(6,895 + 18,754). When the difference and the greater
of two numbers are given, how do you find the less? Suppose the
sum of three numbers and two of them are given, how will you
find the third? Construct a problem illustrating each of the above
questions.
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51, 1. In this picture there are two groups of boys
and 3 boys in each group; how many boys are there in the
picture ?

SoLUTION.—Since there are 8 boys in one group, in 2 groups
there are 2 times three boys, 8+8 = 6, 8 taken twice = 6.

2. In one group, each boy has 3 apples; how many
apples have the 3 boys ?

SoLuTION.—8ince each boy has 3 apples, 8 boys have 3 times 3 or
9 apples, 3+3+8 =9, or 8 taken 3 times = 9.
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3. In the other group, each boy has 4 pears; how
many pears have the 3 boys.

SoLUTION.—Since each boy has 4 pears, 3 boys will have 3
times four or 12 pears, 4+4+4 = 12, or 4 taken 8 times = 12.

4. How many‘trees in 4 rows, if there are 5 trees in
each row ? 4 times 5 trees are how many trees ?

SOLUTION. 5+5+5+5 = 20, or 5 taken 4 times = 20.

6. How many hands have 6 boys ?

SOLUTION. 2+2+2+2+2+2 = 12, or 2 taken 6 times = 12.

6. How many feet have 6 horses?

SOLUTION. 4+4+4+4+4+4 =24, or 4 taken 6 times = 24.

7. John’s father gave him 6 five-cent pieces; how
many cents did the father give John ?

SOLUTION. 5+5+5+5+5+5 = 80, or & taken 6 times = 0.

8. Bought 3 Ibs. of sugar at 10 cfs. a pound ; how much
did the sugar cost? 3 times 10 cfs. =?

SorvuTIoN. 10+10+10 = 30, 10 taken 8 times = 30.

In the first example we find the sum_of 2 threes, or 3
taken twice. In the second we find the sum of 3 threes,
or 3 units taken 3 times. In the fourth we find the sum
of 3 fours, or 4 taken 3 times, and so on.

In the first example, how many times is 8 taken? What is the
result? In the fifth example, how many times is the number 2
taken? In the sixth example, how many times is 4 taken? What
number is taken 6 times in the seventh example? How many
times is 10 taken in the eighth ?

52. The operation of taking a number a certain num-
ber of times is called Multiplication.
The number to be taken is called the Multiplicand,

and the number which shows how many times the multi-
plicand is taken is called the Multiplier.
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DEFINITIONS.

~ B53. Multiplication is the operation of taking one
number as many times as there are units in the other.

54. The Multiplicand is the number to be taken or
multiplied. ’ '

55. The Multiplier is the number which shows how
many times the multiplicand is to be taken, or what part
of it is to be taken.

56. The Product is the result of the multiplication.

‘What is multiplication? What is the multiplicand ? What is
the multiplier ? In each of the eight examples on pages 60 and 61,
tell which number is the multiplicand ? Which is the multiplier ? In
Example 1st, 6 is the product ; in Example 2d, 9 is the product ; in
Example 3d, 12 is the product. Tell what is the product in each of
the other examples,

5. The multiplicand and multiplier are called Fac-
tors of the product. .

B58. The following is the Sign of Multiplication, x.
When placed between two numbers it is read multiplied
by ; thus, 3 x 2 is read 3 multiplied by 2.

The value of the product does not
depend on the order in which the fac-
tors are taken. Thus, 4 times 5 is the
same a8 5 times 4, as shown in the
diagram; for, if we take the stars by
rows, we have 4 stars taken 5 times;
if we take them by columns, we have 5 stars taken 4
times; in either case there are 20 stars. The multiplier,
however, must always be considered an abstract number.
The multiplicand and product are like numbers, and may
be abstract or concrete.

* ¥ & * &
* % % % =
* ¥ % % &
* ¥ ¥ £ #
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59. The elements of multiplication are given in

the following table, called the

MULTIPLICATION TABLE.

Once 2 times 3 times 4 times
1i8 1 1 are 2 1 are 3 1 are 4
2 {3 2 2 ¢« 4 2 [13 6 2 ({3 8
3 « 3 3 «“ 6 3 « 9 3 « 12
4 « 4 4 « 8 4 « 12 4 « 16
5 « 5 5 ¢« 10 5 « 15 5 « 20
6 “ 6 6 <« 12 6 <« 18 6 « 24
T« v 7o« 14 7 o« 21 7 « 28
8 ¢« 8 8 «“ 16 8 « 24 8 « 32
9 « 9 9 ¢« 18 9 « 2 9 “ 36
5 times 6 times 7 times 8 times
1 are 5 1 are 6 1 are 7 1 are 8
2 ¢« 10 2 0« 12 R ¢« 14 2 « 16
3 « 15 3 « 18 3 « 21 3 « 24
4 <« 20 4 « 24 4 ¢« 28 4 « 32
5 ¢« 25 5 « 30 5 « 35 5 « 40
6 « 30 6 « 36 6 ¢« 42 6 “ 48
T « 35 To“ 42 7 <« 49 7 <« 56
8 “ 40 8 “ 48 8 “ 56 8 «“ 64
9 ¢« 45 9 « 54 9 “ 63 9 « 72
9 times 10 times 11 times 12 times
1 are 9 1 are 10 1 are 1l 1 are 12
2 « 18 2 ¢« 20 2 0« 22 R« 24
3 « 27 3 « 30 3 « 33 3 « 36
4 <« 36 4 <« 40 4 <« 44 4 ¢« 48
5 “ 45 5 ¢« 50 5 <« 55 5 “ 60
6 « 54 6 “ 60 6 “ 66 6 « 72
7 “ 63 T “ R0 v« 7T 0« 84
8 «“ %2 8 “« 80 8 « 88 8 « 96
9 « 81 9 « 90 9 « 99 9 <108

Note.—The Multiplication Table should be perfectly commstted

to memory.
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ExERCISES FOR MENTAL WORK. -

1 5 x4 =20, 8 12x6="7? 15, 9x 8="?
2. Tx8="7 9. Tx9=7¢ 16.12x T=7?
8. 6x7="? 10. 8x7="7? 17.10x 8=17
4 8XxX6=7 11, 4x9="7? 18.11x 9="7
6. Ix4="? 12. 12x4=70 19. 12 x11="?
6.3x7=1" 13. 9x9=7? 2. 6x 8="7
7.6x9="? 1h 4x7=7? 21, 8x 9="7?

What are the factors in the first example above? What in the
fifth? What in the tenth? What in the twentieth? Name the
factors of 6; of 10; of 14; and of 15.

Supply the missing factor in each of the following:
1 Tx =21, 6. Tx = b6. 11. 12 x =60,
2. x4=36. 7. 11x =121, 12, x6=30.
3. x9=54 & x9=108. 18 x9=T2
4 12 x =60. 9. x7= 63. 14 Tx =28
5, xX6=42 10. 12x = 96. 15, x8=32.
If 4 marbles be taken 5 times, which is the abstract
number? Which the concrete ? Which is the multipli-
cand? Which the multiplier? What is the product?
Is the product abstract or concrete ?

ExERCISES For ORAL WORK.

60. 1. If 11b. of rice costs 11 ¢fs., how much will
41bs. cost ? 11 cfs. x 4 = how many cfs.?

2. 7 boys receive 8c¢fs. each; how many cents do all
receive? 8 ¢fs. X ¥ = how many cts.? ,

3. What will 9 lemons cost, at 9 c¢s. each ?-

4. How much can a boy earn in 8 weeks, if he earn $7

each week ? 87 X 8 = how many dollars? -
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5. A man walks 6 miles a day for 12 days; how far
does he go? 6x8=howmany? 6x9=7?

6. There are 3 feet in 1 yard; how many feet in 6
yards ? How many in 7 yards? In 8 yards? 10 yds.?

7. Bought 12 yds. of cloth at 85 a yard; how much did
it cost? How much did 10 yds. cost? 12 yds.?

8. What will 4 pairs of boots cost at 8 a pair ?

9. In 1 peck there are 8 quarts; how many quarts in 9
pecks ? How many in 10 pecks? In 12 pecks?

10. There are 12 inches in 1 foot; how many inches in
11feet? In12/.? In9f4? In8y1? In7ft.?

EXERCISES FOR WRITTEN WORK.

1, 850x4="? 6. 12 marbles x 3 =?
2.19¢ls. x 6 =7 7. 16 horses x 4 =17
3.16ft. x9=7 8. 9sheep x 2="7?

4 32in.x3 =7 9. 8miles x 5 =17

5. Bapples x 1 =17 10. 7 pounds x 6 =?

Instead of writing in a horizontal line, with the sign x
between the factors, it is more convenient to write the
multiplier under the multiplicand.

61. When the multiplier consists of but
one figure.
Multiply 328 by 7.

EXPLANATION.—Multiplying 8 by 7, ILLUSTRATION.
we have 56, that is, 5 tens and 6 units; Multiplicand, 328
we set down the 6 units and carry for- Multiplier, v

ward the 5 téns to the product of 2 tens ﬁg—
multiplied by 7. Multiplying 2 tensby 7,  Froduct 2296
we have 14 fens, which, increased by the 5 tens brought forward,
gives 19 tens, or 1 hundred and 9 tens ; we set down the 9 tens and
carry forward the 1 Aundred. Multiplying 8 hundreds by 7, we



66 MULTIPLICATION.

have 21 Aundreds, which, increased by the 1 Aundred brought for-
ward, gives 22 hundreds, or 2 thousands and 2 hundreds; this we
set down. The required product is 2,296.

Note.—The operation of multiplying may be abbreviated, as ex-
plained in addition, by omitting the names of the figures, and
simply naming the results of the successive multiplications.

RULE.

Begin at the right and multiply each figure
of the multiplicand by the multiplier, setting
down and carrying as in addition. '

EXAMPLES,
Perform the following multiplications:

() (2) s) (4)
Maltiplicand, 134 318 256 808
Multiplier, __3 _é __.‘3_ 4
Product, 402 .
() ©. ) @)
Multiplicand, . 318 476 1234 4137
Maluiplier, _f_ 7 8 9
Product,
@) - (10.) (11.) (12)
Multiplicand, 417 f2. 1843 in. $894 693 lbs.
Muitiplier, ___6 7 5 __g
Product, 2502 f1. . $4470 1bs.
(18, (74.) (15.) (16.)
3145 43214 1bs. 81342 $5486
8 7 __ 6 9
25160 1bs. 488052 ]

What is the rule when the maultiplier consists of bat one
figure ¢
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62. When the multiplier contains any
number of figures.

EXAMPLE.
1. Multiply 458-by 346.

EXPLANATION.—Here we write ILLUSTRATION.
the numbers so that units of the Multiplicand, 458
same order stand in the same Multiplier, 346

column. We then multiply 458

by 6, which gives 748. We o . 2718
next multiply 458 by 4 tens, and- Products, 1832
set the first figure in the columnn 1374
of tens. We then multiply 458 Product, 158468

by 8 hundreds, and place the first
figure in the column of hundreds.
Adding the partial products thus obtained, we find for the total
product 158,488.

From this illustration and explanation we deduce the
following

RULE.

I. Write the multiplier under the multipli-
cand, so that units of the same order shall
stand in the same column.

II. Begin at the right and multiply the mul-
tiplicand by ecach figure of the multiplier,
writing the first figure of each partial product
under the corresponding figure of the multi-
plier.

II1. Find the sum of the partial products
Proor.—Multiply the multiplier by the multipli-

cand, and if the second product equals the first
) the work is presumed to be right.
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ExaMPLES FOR WRITTEN WORK.

1) - Proof. (2.) Proof.
78 64 86 67
_o4 _8 _6r 86
4992 4992 5762 5762
Multiply - Multiply
3. 7,406 by 36. 19. 6,431 by 21.
4. 38,421 by 48. 20. 2,182 by 28.
6. 8,413 by 75. 21. 9,346 by 54
6. 719 by 183. 22. 1,243 by 126.
7. 743 by 345. 23. 873 by 284.
8. 828 by 712. 24. 1,349 by 236.
9. 294 by 252. 2. 2,157 by 317.
10. 813 by 712. 26. 3,184 by 196.
11, 576784 by 64. 27. 792 by 215.
12. 596875 by 144. 28. 349 by 318.
13. 46123101 by 72. 29. 92 by 47.
14 6185720 by 132. 30. 1,804 by 23.
15. 718328 by 96. 81, 757 by 132,
16. 679534 by 9185. 32. 2,416 by 99.
17. 86972 by 1208. 33. 1,308 by 102.
18. 1055054 by 279. 34. 3,047 by 205.

What is the rule when the multiplier contains any number of
figures? What is the method of proof?

63: When one or both factors have ciphers
on the right.

Every cipher that we annex to a whole number moves
each of its digits one place to the left; but this is the
same as multiplying by 10.
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Hence, to multiply a whole number by 10, we annex
one cipher to the multiplicand; to multiply by 100, we
annex fwo ciphers; to multiply by 1,000, we annex zhres
ciphers; and so on. Thus, 75 x 10 = 750; 34 x 100
= 3,400; 87 x 1000 = 87,000.

If the significant figure of the multiplier followed by
ciphers is greater than 1, we first multiply by the sig-
uificant figure or figures, and then annex the ciphers.

Mualtiply 317 by 300.

EXPLANATION. — We multiply 817 by 8, "“%’l"ﬁ{““”'
" which gives 951, and to this we annex two 300
ciphers, as shown in the illustration. —_—
95100
EXAMPLES.
Multiply Multiply
1. 318 by 20. 8. 406 by 400.
2. 914 by 900. 9. 516 by 800.
3. 8,143 by 500. 10. 217 by 2000.
4 4,175 by 80. 11. 429 by 400.
5. 874 yds. by 300. 12. 827 by 601.
6. $841 by 70. 13. 927 by 1200.
7. 8,888 by 3,700. 1}. 561 by 2,050.

If both factors terminate in ciphers, multiply the sig-
nificant figures, and to the result annex as many ciphers
a8 there are at the right of both factors.

Multiply 8900 by 9000.

EXPLANATION.—Here we multiply 89 by 9, m‘g;z:)mm
which gives 801, and to the result we annex 9000
five ciphers as shown in the illustration. —

80100000

EXAMPLES.
15. Multiply 870 by 300. 17. 2500 by 500.
16. Multiply 41,900 by 90. 8. 5600 hy 2000,
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Multiply Multiply
19. 8,100 by 17,000. 24. 7,050 by 200.
20. 7,300 by 50. 26. 400 by 300.
21. 3,460 by 80. 26. 7100 by 50.
22. $20,370 by 0. 27. 3912 by 600.
23. 5,150 yds. by 600. 28. 4200 ft. by 30.

One cipher annexed to a number moves each digit how many places
to the left ? This is the same as multiplying by what number? How
do you multiply by 10? How by 100? How by 1,000? When the
multiplier is a significant figure followed by one or more ciphers
how do you multiply ?

COMPOSITE NUMBERS.

64. A composite number is one that can be sep-
arated into other integral factors than itself and one.

Thus, 6 is 2 composite number, because it can be sepa~
rated into the factors 2 and 3.

Note.—Scholars should be carefully taught to distinguish be-
tween factors of a number and parts of a number. Any number is
the sum of its parts, but the product of its factors.

ExERCISES FOR OrRAL WORK.

Separate into two factors each of the following num-
bers:

1) @) @) ¢ 6) 6) () @) ) (10)°
10, 15, 21, 14, 22, 25, 26, 32, 40, 42
Separate into three factors each of the following num-

bers:

(1) (12) (1) (14) (15) (16) (17) (18) (19.) (20)
8, 12, 16, 24, 30, 36, 48, 56, 45.
To multiply by a composu,e number, we may multiply

by each of its factors in succession. Thus, to multiply
‘118 by 24, we may multiply 118 by 6, which gives 708,
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and then multiply the result by 4, which gives 2,832 ; this
is the required product.

In the same manner multiply the following

EXAMPLES.
21. Multiply 78 by 48, (6 x 8).
22. Multiply 96 by 108, (9 x 12).
23. Multiply 413 by 56, (7 x 8).
2} Multiply 88 by 3 x 7, (21).
25. Multiply 546 by 8 x 12, (96).
26. Multiply 8,342 by 7 x 12, (84).
27. Multiply 8 x 5 by 7 x 6.
28. Multiply 15 x 18 by 16 x 12.

The product of more than two factors is called a
Continued Product. Thus, in example 27, the number
1,680 is the continued product of 8, 5, 7, and G.

What is a composite number? How do you multiply by the
factors of a composite number? What is a continued product ?

PRACTICAL PROBLEMS.

FOR ORAL WORK.

65. 1. What will 7 hundred pounds of sugar cost at
$9 a hundred? 89 x 7 = how many dollars?

2. 4 quarters make 1 yard ; how many quarters in 8
yards ? 4 times 8 equals how many?
" 8. If a man earn $7 a week, how much will he earn in
10 weeks ? How much in 12 weeks ? ’

4. How many yards of cloth in 7 pieces, each piece con-
taining 10 yards? How many in 8 pieces ?

6. What will 5 barrels of flour cost at $8 a barrel ?
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FOR WRITTEN WORK.
6. What will 38 barrels of flour cost at $13 a barrel ?
Ans. $494.

7. What is the cost of 675 lbs. of clieese at 14 cents a
pound ? At 12 cents a pound ? At 11 cents a pound?

8. A farmer sold 211 bushels of potatoes at 74 cents
a bushel; how much did he receive ?

9. What is the cost of 786 quarts of milk at 9 cents
aquart? What at 10 cents a quart ?

10. If $1 will buy 21 tickets, how much will $37 buy?

FOR ORAL WORK.

66. 1. In one yard there are 3 feet; how many feet in
12 yards? In 9 yards? In 7 yards? In 11 yards?

2. How many feet in 6 yards and 2 feet? In 7 yards
and 2 feet? In 6 yards and 1 foot?

3. If one quarter of a yard of beaver cloth costs %2,
what will 1 yard cost ? What will 2 yards cost?

4. If 4 bushels of wheat make one barrel of flour, how
many bushels will be required to make 9 barrels ?

5. A gentleman bought 10 yards of silk at &2 a yard,
and 6 pairs of stockings at 50 c¢fs. a pair; how much
should he pay for the goods ?

FOR WRITTEN WORK.

6. If $1 will buy 4 bs. of butter, how many pounds
will $82 buy? How many lbs. will $37 buy? '
_ 7. If 81 will buy 8 /6s. of sugar, how many pounds will
817 buy? How many will $13 buy?
. 8. There are 3,600 seconds in 1 hour; how many
seconds are there in 24 hours, or 1 day ?

9. How many seconds are there in two days ?
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10. If a chest of tea contains 64 /bs. and each pound is
worth 70 cents, what will be the value of 18 chests?

11. A drover bought 74 head of cattle at $82 a head,
and sold the lot for $7,500; how much did he make ?

FOR ORAL WORK.

6%. 1. 10 decimeters make 1 meter; how many
decimeters make 6 meters ?

2. 10 centimeters make one decimeter; how many
centimeters in 8 decimeters ?

3. 10 millimeters make one centimeter; how many
millimeters make 9 centimeters ?

4. On a chess-board there are eight rows of squares
and eight squares in each row; how many squares are
there on the board ?

5. Two men start from the same place and travel in
opposite directions; one travels 2 .miles an hour, the
other travels 3 miles an hour; how far apart will they
be at the end of 5 hours?

6. Two men start from the same place and travel the
same way; one travels 2 miles an hour and the other 3
miles an hour; how far apart will they be at the end
of 8 hours?

7. Bought 3 meters of linen at $2 a meter, 7 meters of
silk at $3 a meter, 5 meters of ribbon for $4, some crape
for #2,and gave the merchant 4 ten-dollar bills; how
much change should I receive back ?

FOR WRITTEN WORK.

8. A farmer has 3 flocks of sheep, numbering respect-
ively 50, 60, and 75 head, and each sheep yields 4 1bs. of
4
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wool; what is the value of his wool crop when wool is
worth 36 cents a pound ? \

9. Two couriers travel toward each other, the first at
the rate of 35 miles and the second at the rate of 42
miles a day; at the end of 9 days they are separated by
411 miles ; how far apart were they at first ?

10. A person bought 30 yds. of muslin at 20 cfs. &
yard, 4 yds. of silk at $1.75 a yard, and 14 books at
77 cents each ; what was the amount of his bill ?

11. What is the difference between 118 times 327 and
211 times 82?7

12. (2134 + 506) x (1800 — 500) = ?

13. (32 x 6) + (48 x 9) — (17 x 4 —3) + 160 =?

1} ($2478 — $1032) x (2041 4-453) x 9 —7 =7

15. What is_the sum of 512 times 384, and 81 times
611°?

16. (3042 yds. — 2106 yds. + 218 yds.) x (354 — 214)
x (R7T+3)=7?

17, 2304 + 38 — (640 — 84) x 16 — 6.

REVIEW QUESTIONS.

Recite the multiplication table. What is multiplication? What
is the multiplicand? What is the multiplier? What is the pro-
duct? Make the sign of multiplication; tell how it is used and
how it is read. Which of the two factors is always considered ab-
stract? In the operation of multiplication how are the multiplier
and multiplicand written when the sign is not used ? Give the rule
when the multiplier consists of but one figure. Give the rule when
the multiplier consists of more than one figure. What is meant by
the factors of the product? What is & composite number? How
do you multiply by the factors of a composite number? What is
the process when ciphers occur on the right of one or both factors.
What is the use of the parentheses in Examples 12, 13, 14 and 16.
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DIVISION.

68. How many boys in this picture ?

Into how many groups are they divided? How many
boys in each group?

1. If 10 boys are divided into two equal groups, how
many boys are there in each group ?

2. If 15 apples are separated into 3 equal piles, how
many apples in each pile ?
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3. If 12 pears are divided among four boys, how many
pears will each boy receive ?

4. If 20 cents will buy 5 oranges, how many cents will
buy 1 orange?

6. If a man earns $18 in 6 days, how many dollars does
he earn in 1 day ?

6. In 2 days there are 48 hours, how many hours in 1
day?

7. If 3 yards of silk cost $12, what will 1 yard cost?

8. There are 24 boys in 2 classes, with an equal number
in each, how many boys in each class ?

9. Paid 30 cents for 5 oranges, how many cents did 1
orange cost ?

10. How many barrels of apples can be bought for 840,
if each barrel costs &5.

In the first example we are required to find one of two
equal parts of ten. In the third we find the number of
equal parts in 12, each of which contains 3 units.

Hence, in division, we aim at one of two objects;
either to find the number of unifs in each of the equal
parts of a given number, or the number of equal parts
into which a given number is to be divided.

The number divided is called the Dividend. The num-
ber which shows into how many parts the dividend is
divided is called the Divisor. That which shows how
many times the divisor is contained in the dividend is
called the Quotient.

BEFINITIONS.

69. Division is the operation of finding how many
times one number is contained in another, or of finding
one of the equal parts of a number.
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70. The Dividend is the number to be divided.

%1. The Divisor is the number by which the divi-
dend is to be divided.

72. The Quotient is the result of the division, and
shows how many times the divisor is contained in the
dividend. *

Examine carefully the 10 examples given, pages 75 and
76, and tell which is the dividend in each example, which
the divisor, and what is the guotient.

S81GNS OF DIVISION.
'¥8. There are three methods of indicating division.

1. By a horizontal line with a point or period above
and below it; thus, <. This sign, when standing
between two numbers, shows that the first is to be
divided by the second ; thus, 8 -2 is read 8 divided by 2,

2. By a horizontal line with ‘the dividend written
above, and the divisor below ; thus, §, read 8 divided
by 2.

3. By a curved line with the divisor at the loft, and
the dividend at the right ; thus, 2)8, read 8 divided by 2.

Write the expression 16 divided by 2, by each of the
three methods.

Read the following examples:

12+3= 4 48+ 6= 8 12=8  2)92 =46.
2U+2=12 84 7=12 S =9. 3)36 =12
35+7= 5 100+10=10. & =6. 5)45= 9.
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Elements of division in which the divisors are
graded from 1 to 12 are given in the following

DIVISION TABLE.

. 1in 2 in 8 in 4 in
2 2times| 4 2times| 6 2times| 8 2 times
3 3 €« 6 3 [{3 9 3 [{3 12 3 [{4
4 4 « 8 4 “ |12 4 « |16 4 «
5 5 « 10 5 « 15 5 « 0 5 «
6 6 « 12 6 ¢ 18 6 ¢ 2 6 «
7 7 ({3 14 7 « 21 7 ({3 28 7 [{3
8§ 8 « 16 8§ « 21 8 « 32 8 «
9 9 « 18 9 « M 9 « 36 9 «
5 in - 6 in 7 in 8 in
10 2times |12 .2 times |14 2 times|16 2 times
15 3 « |18 3 « |21 3 « |24 3 «
0 4 « 4 4 « 28 4 « 32 4 «
B 5 ¢ |30 5 « |35 b5 « |40 5 «
30 6 “ |36 6 ¢« (42 6 ¢« (48 6 «
3 7 ¢« 42 1 « 49 7« 56 7 «
40 8 « 48 8 « 56 8 « 64 8 «
45 9 « (b4 9 « |63 9 « [72 9 «
9 in 10 in 11 in 12 in
18 2 times{ R0 2 times |22 2 times |24 2 times
M 3« 30 3 « 33 3 « 36 3 «
36 4 « 40 4 « 4 4 « 48 4 ¢«
45 5 « 50 5 « 55 5 « 60 5 ¢
54 6 « 60 6 ¢« 66 6 6 ¢«
63 7 « V0 % ¢« |1 T « 84 7 «
7 8 « 80 8 « 88 8 « 96 8 «
81 9 « 90 9 « 99 9 <« 108 9 ¢
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74. One object of division is to divide a given number
into equal parts.

A B

Let AB be a line one foot long; if we divide it into
two equal parts, each part is one-half of a foot.

Division may Be expressed by writing the dividend above
a horizontal line, and the divisor below ; hence, 1 divided
by 2 may be written .

As a quotient, § is read one-half.

If the same line is divided into 3 equal parts, we have
4 (1 divided by 3), which as a quotient is read one-third.

If we divide it into 4 equal parts, we have 1 (1 divided
by 4), read as a quotient one-fourtk.

NotE—The quotient of 2 by 3 may be written §; this is one-
third of 2, or it is two-thirds of 1. The quotient of 3 by 7 may be
written § ; this is one-seventh of 8, or it is three-sevenths of 1. The
expression § is read two-thirds ; § is read three-sevenths; § is read

Jour-ninths ; 1} is read eleven-thirteenths ; and so on. Expressions
of the kind just explained are called fractions.

75. A Fraction is one or more equal parts of a unit.
Read the following fractions:

P % b b b B b b & b
'i’f’ 'ial', '112‘) T!C’ '1167 '1‘9'5 l’ﬂ" .'81.’ '3’ 120"

Write by means of figures:

One-half, One-third, One-fourth, Two-fifths, One-sixth,
Three-sevenths, One-eighth, Two-elevenths, Five-ninths,
Seven-fifteenths, Nine-elevenths, Two-thirds, Seventeen-
twentieths, Eight-seventeenths, Five-ninths, Nineteen-
thirtieths, Two-thirteenths, Twenty-fifteenths, and Ninety
one-hundredths.
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Supply the missing numbers in the following exercises :

42 <+~ =6 81+~ = 0. MR+~ = 0
=~ 8 = 4 4 -~ = 4. 84+~ = 1
56 + 8 = =6 = 9 -~ 8 = 12,
63 =- = 3. = 4 = 12, . =11 = 12.
+—~5="1 60 - = 12. -~ T= 9
7 212 = 84 + =14 100 +10=

The quotient of any number by 2 is one-half of that
number. The quotient of a number by 3 is one-third of
the number; by 4 is one-fourth of the number; by 5 is
one-fifth ; by 6 is one-sixth of the number, etc.

What is one-fourth of 12 ? What is one-sixth of 18?
One-fifth of 20 ? One-seventh of 14? One-ninth of 27 ?
One-third of 21? One-eighth of 40?

What is division? What is the dividend? What the divisor?
What the quotient? Make the three signs of division, and illus-
trate each? What is the quotient of 1 divided by 2? Of 2 divided
by 8? What is a fraction? How do we express the quotient of a
less number divided by a greater? If 1 be divided into 2 equal
parts, what is each part called ? If into 3, what is each part called ?
‘What, if into 6 equal parts ?

ExaupLEs FOR ORAL WORK.
%6. . 1. How many apples, at one cent each, can you
buy for 5 cents ? ,
SOLUTION.—As many apples as there are 1's in 5, or 5 apples.

2. How many marbles, at 2 cents each, can you buy
for 4 cents ?
SOLUTION.—As many marbles as there are 2’s in 4, or 2 marbles,
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3. How many pears, at 3 cents each, can you buy
for 6 cents 7 How many for 18 cts. ?

4. How many peaches, at 4 cents each, can be bought
for 12 cents? How many for 24 cfs.?

5. If I divide 15 apples among 5 boys, giving each an
equal number, how many apples will each boy receive ?

6. If a man travel 6 miles an hour, how many hours
will it take him to travel 18 miles? 18 = 6 =?

7. In an apple orchard there are 21 trees, and 7 trees in
each row; how many rows in the orchard? 21 =7 ="2?

8. A man paid $24 for 8 boxes of oranges; how much
did be pay for each box? 24 -8 =7?

9. How many pairs of boots, at 9 a pair, can be bought
for $36? How many for $45? 38 =7 4f="

10. If I divide a line 1 foot long into 2 equal parts,
how long is each part ?

11. 1f I divide 1 apple into 3 equal pieces, what part of
the apple is each piece ?

12. What is the quotient of 2 divided by 3? Of 3
divided by 4?7 Of 5 divided by 6? Of 7 divided by 8°?

SHDRT DIVISION AND LONG DIVISION.

Y. There are two methods of performing the opera-
tions of division : 1. Short Division, in which the divisor
does not exceed 12 ; and 2. Long Division, in which the
divisor exceeds 12.

In Short Division much of the work is carried on
mentally; in Long Division, the different ateps of the
operation are written out. '
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) SHORT DIVISION.
'¥8. Let it be required to divide 19,224 by 4.

ILLUSTRATION. EXPLANATION,—Because 1 is less

Dividend, than 4, we divide 19 by 4 ; this gives

Divisor, 4) 19224 4 quotient 4, and a remainder 3; we

Quotient, 4806 ©et 4 under the 9, and to 8 we annex

the following figure of the dividend,

which gives 82. The quotient of 32 divided by 4 is 8; this we set

under the 2. Since 2, the next figure of the dividend, isless than 4,

we put a cipher in the quotient, and to 2 we annex the following

figure of the dividend, which gives 24. Dividing 24 by 4, we find

a qnotlent 6, which we writé under 4. Hence, the required quo-
tient is 4806.

ExAMPLES IN SHORT DIVISION.

(1) @) (3) 4)
5)78 6)618 7)1561 8) 2736

%9. When there is a Fraction in the quo-
tient.

Let it be required to divide 459 by 4.

ILLUSTRATION.  EXPLANATION.—8ince 4is contained in 4 once, we
4 ) 459 write 1 uuder 4 for the left-hand figure of the quo-
114,* tient. We multiply the divisor 4 by 1, and subtract
the product mentally from 4 in the dividend, and
have no remainder. We then divide 5 by 4 and obtain 1 for a quo-
tient, which we multiply by the divisor and subtract the product
mentally from 5 ; this leaves 1 for a remainder. To this remainder
we annex 9, the next figure of the dividend, making 19. We divide
19 by 4, obtaining 4 for a quotient, which multiplied by the divisor,
gives 16 ; this we subtract mentally from 19 and obtain 8 for a re-
. mainder. The whole dividend has now beendivided by 4, except 3.
We have learned that a less number can be divided by a
greater by writing the divisor under the dividend with a line be-
tween ; hence 8 divided by 4 is §, which we place at the right of 4
in the quotient, giving 114} ; read one hundred fourteen and three
fourths,
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In this manner work the following

EXAMPLES.

©) (6.) (7) () ©.)
7)856 5)324 3)4762 9)992 6)3214

122%
RULE FOR SHORT DIVISION.

I. Write the divisor on the left of the dividend,
and separate them by a line.

II. Divide the first figure of the dividend by the
divisor, and write the quotient below ; or if the first
figure is less than the divisor, divide the first two
- figures, and write the quotient under the second.

II1. If there is a remainder after any division,
annex to it the next figure of the dividend, and
divide as before.

IV. If any partial dividend is less than the
divisor, write 0 for the quotient figure, and annex
the next figure of the dividend, for a new dividend.

V. If there is a remainder, after dividing the last
figure, write the divisor under it, and annex the
result to the quotient.

Proor.—Multiply the quotient by the divisor, and
if the result is equal to the dividend, the work is
correct.

EXAMPLES.
10. Divide 5,408 by 2. 14. Divide 63,241 by 5.
11. Divide 9,147 by 3. 15. Divide 1,981 by 7.
12. Divide 16,146 by 5.  16. Divide 3,475 by 9.
13. Divide 5,124 by 4. 17. Divide 113,214 by 11.
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LONG DIVISION.
80. Let it be required to divide 2,756 by 26.

ILLUSTRATION. EXPLANATION.—We first say, 26 in 27,
26 ) 2756 (106 once, and place 1 in the quotient. Multiply-
26 ing the divisor by one, snbtracting, and bring-

T56— ing down the 5, we have 15 for the first partial
dividend. We then say, 26 in 15, 0 times,
@ and place the 0 in the quotient. We then
bring down the 6, and find that the divisor
is contained in 156, 6 times.

If the dividend contains dollars and cents, point off
two figures on the right of the quotient for cents. If
it contains dollars, cents, and mills, point off three
figures on the right of the quotient.

RULE FOR LONG DIVISION.

I. Find how many times the divisor is contained
in the fewest possible figures on the left of the divi-
dend, for the first figure of the quotient; multiply
the divisor by this figure, and subtract the product
from the figures used.

II. To the remainder annex the following figure
of the dividend, and divide the result by the divisor,
for the second figure of the quotient ; or,if the result
is less than the divisor, put a cipher in the quotient,
annex another figure, and proceed as before.

III. Continue the operation till all the figures of
the quotient have been found.

IV. If there is a remainder after the last figure is
brought down, write the divisor under it and annex
the result to the quotient,

The method of proof is the same as for short di-
vision.
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In applying the preceding rule, it is convenient to write the
divisor on the left and the quotient on the right of the dividend.
Should there be a remainder after the last figure of the quotient is
found, it is to be treated as explained in short division.

EXAMPLES.

Divide Divide Divide
1 854by25.  9.17,808 by 48.  I7. 3,894 lbs. by 33.
2. 11,232 by 36. 10. 8,856 by 82. I8, 3,476 yds. by 44.
3. 836 by 22. 11. 20,962 by 94,  19. 35,638 by 103.
4 1,674 by 31. 12. 16,340 by 76.  20. 29,890 by 122.
5. 2,944 by 46. 13. $870 by 15. 21. 13,610 by 214.
6. 5,184 by 27. 1}. $9,504 by $16. 22. 2,636 by 47.
7. 19,032 by 61. 15. $12,972 by 23. 23. 3,009 by 32.
8. 22,274 by 55. 16. 6,475 1bs. by 25. 24. 3,060 by 235.

NoTe.—If the entire dividend is divided there is no final re-
mainder, hence we do not speak of a remainder in connection with

the answer. Thus, if 13 is divided by 2 the quotient is 63, not “6
and a remainder 1.”

In the latter case only 12 is divided by 2, the remainder 1 is not
divided.

81. When there are ciphers on the right of
the divisor.
Divide 354,216 by 100.

FIRST BOLUTION, H
¥ EXPLANATION.—By this solution it will
100)354216(35427% be seen that if we had removed as many

3_0_0_ figures from the right of the dividend as
542 there are ciphers on the right of the divi-
500 sor, the remaining figures of the dividend

121 would be the same as the integral figures
400 of the quotient, and the figures removed
— are the last remainder. This remainder

216 is divided by writing the divisor under it
200 as directed in the second method of ex-

16 pressing division.
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If the divisor alone terminates in ciphers, we point
them off, and also point off the same number of figures
from the right of the dividend; we then divide the
remaining part of the dividend by the significant part of
the divisor, and annex to the last remainder the figures
pointed off from the dividend. This remainder, with the
entire divisor written beneath, is annexed to the quotient,
and becomes a part of it.

BECOND SOLUTION. EXPLANATION.—We point off the two
25,00)378 43(1584&83; ciphers in the divisor, and also two fig-
25 ures from the right of dividend ; we then

128 divide 878 by 25, which gives a quotient

- 15, and a remainder 8 ; to this we annex

1,2_0_ the figures cut off from the dividend,
Rem. 343 which gives 348 ; but, 843 has not been

divided ; to divide it, we write the entire divisor under it. Hence,
the final result is 1584%.

EXAMPLES.

1. Divide 8,734 by 400. 4. Divide 37,564 by 2,500.
2. Divide 34,121 by 6,000, 5. Divide 272,543 by 16,000.
3. Divide 184,381 by 900. 6. Divide 36,452 by 1,500.

If both dividend and divisor terminate in ciphers, we
strike out from each, as many as are common to both.
Thus, the quotient of 16,000 by 400 is the same as the
quotient of 160 by 4. Striking out two ciphers is the
same as dividing both dividend and divisor by 100.

When dollars, cents, and mills are divided by 10, 100,
1000, etc., the point is moved to the left as many places
as there are ciphers in the divisor. If thereis not a suf-
ficient number of figures at the left of the point, supply

the deficiency by prefixing ciphers.
A}
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7. Divide 1,500 by 300. 10. Divide 62,500 by 250.
8. Divide 21,000 by 700. 11. Divide 5,120 by 1,600.
9. Divide 815,000 by 5,000. 12. Divide 67,470 by 8,000.

TEST QUESTIONS,

The quotient of any number by 2, is what part of that number?
The quotient of any number by 8, is what part of that number?
By 4? By 6? By 7? By8? By15? By20? In methods
of work there are how many cases in division? What are they?
How are the operations carried on in short division? How in long
division ? Illustrate short division by an example of your own.
@Give the rule for short division. If the dividend is composed of
dollars and cents, how many figures do you point off on the right of
the quotient ? If composed of dollars, cents, and mills, how many
do you point off? Write an example in long division, perform the
work, and explain each step in the process. Give the rule for long
division. How do you prove division? How do you perform the
work when there are ciphers on the right of the divisor? How,
when there are ciphers on the right of both divisor and dividend ?

PRACTICAL PROBLEMS.

82. In solving problems in division, we proceed as
though both dividend and divisor were abstract numbers,
and then determine the unit of the answer from the”
nature of the problem.

FOR ORAL WORK.
1. At 86 a yard, how many yards can be bought for
$54°

SOLUTION.—As many as 6 is contained in 54, which is 9 ; hence,
9 yards can be bought for $54.

2. How many dozen eggs can be bought for 96 cents, at
12 cents a dozen? How many for 108 cts. ?
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3. If a man can dig a ditch 56 yards long in 7 days,
digging an equal number each day, how many yards does
he dig in a day?

4. At 86 a ton for coal, how many tons can be bought
for $72? How many for $36? For $48°?

6. If 7 yards of ribbon cost 70 cents, what will 1 yard
cost? What will 2 yards cost ? 5 yards?

FOR WRITTEN WORK.

6. How long will it take a man to walk 1,404 miles at
the rate of 27 miles a day? How long, at the rate of 81
miles a day? At the rate of 108 miles a day?

7. A man earns $1,924 in 52 weeks ; how much does he
earn a week? How much if he earns $3,848 in 52 weeks ?
How much if he earns $5,772 per week ?

8. How long will it take a steamer to sail 2,880 miles, if
she sails 240 miles a day? How long, if she sails 120
miles a day ? How long if she sails 60 miles a day ?

9. There are 60 seconds in one minute; how many
minutes in 8,640 seconds ? How many in 4,320 seconds?

10, If 75 horses cost $21,225, what is the cost of each
horse? What, if 150 horses cost $21,225?

FOR ORAL WORK.

83. 1. If 9 [bs. of sugar cost $1.08, what will 1 /5. cost?

2. Paid $36 for 12 sheep; what did each sheep cost?

3. There are 4 gills in 1 pint; how many pints in 48
gills? In 96 gills? In 192 gills?

4. There are 8 quarts in 1 peck, how many pecks in 72
quarts ? How many in 96 quarts? In 192 quarts?
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6. If you have 7 pecks of nuts, and put them in three-
quart bags, filling each bag, and then you give me what
are over ; how many bags will you need, and how many
quarts will you give me.

FOR WRITTEN WORK.

6. If two persons start from the same point and travel
in opposite directions, one at the rate of 17 miles a day,
and the other at the rate of 25 miles a day, how long
will it be before they are 504 miles apart ?

7. If 3 horses cost $720; what will one horse cost, and
what will 13 horses cost, at the same rate ?

8. There are 24 hours in 1 day and 7 days in 1 week;
how many weeks are there in 39,984 hours ?

9. A farmer sold 4 pairs of oxen for $214 a pair, 13 cows
for $43 each, and 2 horses for $118 each ; after paying a
debt of $251, he bought with the remainder 20 acres of
land ; what did the land cost per acre?

10. A clerk received 87,500 salary for 5 years services;
he spent $3,900 for board, $1,210 for clothing, and depos-
+ ited the rest in the bank ; how much did he spend each
year for board ? how much each year for clothing ? how
much did he deposit each year in the bank ?

FOR ORAL WORK.

84, 1 If 3 quarts of berries cost 36 cta, what do -

5 quarts cost ?

SoLuTION.—If 8 quarts of berries cost 86 cts., 1 quart costs § of
86 cts., or 12 cts., and 5 quarts cost 5 times 12 cts., or 60 cts.

2. If 4 yards of cloth cost $12, what do 9 yards cost ?
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3. Bought 9 barrels of flour at $6 a barrel, and paid
for it in coal at $3 a ton; how many tons of coal did
it take? (9 x 6) -3 =7?

4. In one gallon there are 4 quarts. If I buy a quart
of molasses at 48 cts. a gallon, and pay a 25-cent piece,
how much change should I receive? 25 — (48 =+ 4).

6. How much will one-half a gallon of vinegar cost at
24 cts. a gallon? At 32 cfs. a gallon?

6. How much does } of an acre of land cost at $36
an acre? At $96 an acre? At $192?

7. 10 meters make one dekameter; how many deka-
meters in 84 meters ? In 49 meters?

8. If you had 867, how much flour -could you buy at
85 a barrel ? How much at 87 a barrel ?

9. Four pecks make 1 bushel. If you buy a bushel of
apples for 84 cts., what is the cost of half a peck ?

10. 5 men bought a horse for $75, paying equal shares ;
if they sell the horse for $40, how smuch will each
man lose? (875 — $40) =5 =7?

FOR WRITTEN WORK.

11. A grocer sold 64 lbs. of sugar at 14 cents a .,
and 4 [s. of tea at 96 cents a /5., for which he was paid
in butter at 32 cents a 5. ; how many pounds of butter
did he receive ?

12. What number multiplied by 3 will give the same
product as 27 multiplied by 7?

13. A grocer buys 7,381 ibs. of cheese,~at 8 cents a
pound, and pays for it in coffee at 22 cents a pound;
how much coffee does he give for the cheese ?
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14. If flour costs $14 & barrel, how much can be bought
for $1,358°?

15. A merchant sold 4 pieces*of cloth: The first two
pieces contained 45 yds. each, the third contained 47 yds.,
and the fourth contained 53 yds.; for the whole he re-
ceived $760; how much did he receive per yard ?

16. There are $750 in 4 bags ; the first contains $115,
the second contains $236; the third contains $60 less
than the first and second together ; how much does the
fourth contain ?

'17. A grocer packs 789 lbs. of butter, which fills 17
tubs and 7 bs. over ; how much does he put in each tub?

18. A farmer bought a farm, for which he paid $18,050 ;
he sold 50 acres for 60 dollars an acre, and the remainder
at 50 dollars an acre; how much land did he buy?

19. A merchant bought ahogshead of molasses, contain-
ing 96 gallons, at 35 cents per gallon; but 26 gallons
leaked out, and he sold the remainder at 50 cents per
gallon ; did he gain or lose, and how much ?

20. Mr. Bailey has 7 calves, worth 4 dollars apiece, 9
sheep, worth 3 dollars apiece, and a fine horse, worth 375
dollars, He exchanges them for a yoke of oxen, worth 125
dollars, and a colt, worth 65 dollars, and takes the balance
in hogs, at 8 dollars apiece ; how many hogs does it take ?

21. The distance from Chicago to San Francisco is
2,448 miles; how long will it take a man to walk the
whole distance at the rate of 24 miles a day?

22. A man bought a farm for $3,612 ; he sold half of it .
at $56 an acre, and received $2,408 for the half he sold ;
how many acres did he buy, and what did he give per
acre ?
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RECAPITULATION AND GENERAL PRINCIPLES.
NOTATION.

85. A Unit is one, or a single thing.

A Number is a unit, or a collection of units.

The Simple Value of a figure is the value it expresses
when standing alone, or in the units place.

The Local Value is that which it has when standing
in any particular place. Thus, the value taken of 2 in
the first place is 2 wnifs, in the second place it is 2 fens,
in the third place it is 2 Aundreds, and so on.

Every place in a number not occupied by a significant
figure must be filled by a cipher.

A Rule is a brief direction for performing work.

A Scale is an order of progression on which any
system of notation is founded.

A Uniform Scale is one in which the law of progres-
sion is the same throughout, as in the Arabic notation.

A Varying Scale is one in which the law of progres-
sion is changed at every step, as 'in the notation of Eng-
lish money.

ADDITION.
86. Only similar numbers can be added together.
SUBTRACTION.

87. The Minuend and Subtrahend must have the
same unit, or they must be capable of being reduced to
the same unit. '

The same number added to or subtracted from both
minuend and subtrahend, does not change the value of
the remainder.
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GENERAL PRINCIPLES.
MULTIPLICATION.

88. The Multiplier is always as an abstract number.

The Multiplicand and Products are like numbers.

The multiplier and multlpllca.nd are together called
Factors of the product.

Multiplying either factor by any numbel', multi-
Dlies the product by the same number.

The product of a number multiplied by itself is called
the Square of the number.

Multiplying both factors by the same number is
equivalent to multiplying the product by the square of
that number.

Multiplication may be proved by dividing the prod-
uct by either factor ; if the quotient is equal to the othér
factor, the work is supposed to be right.

DIVISION.

89. Multiplying the dividend by a number, mulfi-
plies the quotient by that number.

Multiplying the divisor by a number, divides the
quotient by that number.

Multiplying both dividend and divisor by the same
number does not change the quotient.

Dividing the dividend by a number, dmdes the
quotient by that number.

Dividing the divisor by a number, multiplies the
quotient by that number.
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Dividing both divisor and dividend by a number,
does not change the value of the quotient.

When the quotient of one number divided by another
is integral, the dividend is said to be ezactly divisible by
the divisor, and the divisor is called an Exact Divisor
of the dividend.

REVIEW QUESTIONS ON THE FUNDAMENTAL
RULES, PRINCIPLES, Ete.

Define arithmetic. Write a uniét. Write a number greater than
1. Give an example of an abstract number. Give an example of
a concrete number. Write a number containing six orders of
units. Separate 128468975321 into periods, and name each period.
‘What numbers can be added together? Give the rule for addition.
What is an arithmetical scale? Give an example of a uniform
scale. Name the given numbers in subtraction. Define minuend.
Define remainder. Construct an example in subtraction. Work it
and prove it, explaining each step in the process. From 9472, sub-
tract 2645, and explain each step. What is multiplication? Work
the following problem, explain the operation, and tell how many,
and what fundamental rules are used in the solution : Two persons
start from the same place, and travel in the same direction ; one
travels at the rate of 6 miles an hour, the other at the rate of 9
miles an hour: if they travel 8 hours a day, how fdr will they be
apart at the end of 17 days? How far, if they travel in opposite
directions? Prove the work. Define product; define factors;
define multiplicand; define multiplier ; define divisor; define
dividend ; define quotient. Make all the signs of division, Give
the rule for long division. . Wherein does short division differ from
long division ? If the divisor and dividend are concrete numbers,
will the quotient be concrete or abstract ? Divide 1,041,835 by 204, -
and explain each step in the operation. If the dividend is multi-
plied by any number, the divisor remaining unchanged, how is the
quotient effected? If the divisor is multiplied, and the dividend
remains unchanged, how is the quotient effected ?
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PROPERTIES OF NUMBERS.

DEFINITIONS.

90. Properties of a number are qualities that
necessarily belong to it.

EXERCISES FOR ORAL WORK.

1. If 24 is the sum of two numbers, and one of them
i8 13, what is the other?

2. What two factors besides the number itself and 1,
will produce the product 14? What will produce 15? 217

3. What three numbers used as factors will produce the
product 307 What three will produce 45? What 36?

DEFINITION.

91, An Exact Divisor of a number is one that will
give an integral number only for a quotient; 2 is an exact
divisor of 4, of 6, of 8, of 10, etc.

4. What is the smallest number except 1, that will
exactly divide all of the numbers, 10, 12, 14 and 16 ?

6. What is the smallest number except 1, that will
exactly divide 15, 12, 18, and 21 ?

6. What is the largest number that will exactly divide
the numbers 12, 18, and 24?

7. What is the largest number that will exactly divide
18, 27, and 36°?

8. Name an exact divisor of 6 and 12; of 9 and 18;
of 24 and 36 ; of 24 and 32; of 28 and 36.

9. Name the largest exact divisor of 6 and 12; of 9 and
18; of 20 and 30; 24 and 32; 28 and 36.
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DEFINITION.

92. A Prime Number is one that has no exact divisor
except itself and one; as 2, 3, 5, 7.

1. Name all the prime numbers between 1 and 10;
between 10 and 20; 20 and 30; 30 and 40; 40 and 50;
50and 60; 60 and 70; 70 and 80; 80 and 90; 90 and 100.

2. Write all the prime numbers between 1 and 100.

DEFINITIONS.

An Even Number is a number exactly divisible by 2.

93. An Odd Number is one that is not exactly
divisible by 2.

What is a composite number? Name the composite
numbers between 1 and 20; name the prime factors of
each.

The process of separating composite numbers into
factors is called Factoring.

ExERCISES FOR ORAL WORK.

1. Find the prime factors of 4; of 6; of 8; of 12 ;
of 15; of 20.

2. Find the prime factors of the sum of 4 and 6; 5
and 7; 8and 7; 9 and 3; 10 and 5.

3. Find the prime factors of the product of 4 and 6;
3and 9; 2 and 8; 4 and 5; 6 and.?.

4. What are the prime factors of 12? 10? 16? 20?
26?7 28?7 307 32?7 35° 36°?

6. What are the prime factors of 217 28?7 32?7 367
38?7 42?7 45?7 49? 50°?

6. What are the prime factors of 27? 25? 357 49?7
44?7 52°? 60? 56°?
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Any composite number may be resolved into prime
factors by the following

RULE.

Divide the number by one of its prime factors;
then divide the quotient by one of its prime factors ;
and so on till a quotient is found that is prime ; the
several divisors and the last quotient are the re-
quired factors.

ExERcIsEs PoR WRITTEN WORK.
Let it be required to factor 130.

“"‘2"‘;;3’”‘" ExpLANATION.—Dividing 180 by 2, we
.)_ have 65 for a quotient ; dividing this quo-
5)65 tient by 5, we have 18 for a quotient, which

13 is a prime number; hence, the required fac-

130=2 x 5 x13 torsare2, 5, and 13.
EXAMPLES.
Resolve the following numbers into prime factors:

1. 210. 6. 495. 11.  5Y%0. 16. 342.
2. 330. 7. 425. 12, 504. 17. 824.
3. 1,015. 8. 990. 13. 1,485. 18. 632.
4 156, 9. 975. 1}. 2,625. 19. 548.
6. 310. 10. 765. 15, 918. 20. 350.

EQUAL FACTORS,
The prime factors of 4 are 2 and 2; 2x2=4.
The prime factors of 8 are 2, 2 and 2; 2x2x2_ 8.
The prime factors of 9 are 3 and 3; 3 x3 =
The prime factors of 16 are 2, 2, 2 and 2.
The number of times the same factor is used in pro-
ducing a composite number is sometimes indicated by a
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figure written at the right and a little above the factor;
thus, 32 =19; 23=8; 42=16; 2¢=16.

In the last illustration the figure 2, standing above and
to the right of 3, is called an exponent, and the product
of the equal factors is called a power.

DEFINITIONS.
94. An Exponent is a number written at the
right and a little above the number, to indicate how many
times the number is used as a factor. .

95. A Power is the product of any number of equal
factors. Hence 4 is the second power of 2: and the ex-
pression 22 = 4 is read 2 second power, or 2 square, equals
4. 23=18is read 2 third power, or 2 cube, equals 8.

Read the following

EXAMPLES.

@ @) (8) 4)  (6) ©)
22=4, 23=8, 24=16, 32=9, 33=27, 34=8l1.

What are properties of numbers? What is an exact divisor?
What is a prime number? An even number? An odd number?
What is factoring? Give the rule for resolving or separating a

number into prime factors. What is an exponent? What is a
power of a number?

CANCELLATION.

We have learned that multiplying or dividing both
divisor and dividend by the same number does not change
the value of the quotient.

We can frequently take advantage of this principle to
shorten our work.



PROPERTIES OF NUMBERS. 99

Divide 29 x 6 x8 x3 x10 by 3 x 6 x 8.

TLLUSTRATION.
1 1 1 1 1 1
8 x6x8)2 x6x8x3 x10 =290

ExPLANATION.—We first divide both divisor and dividend by
8, indicating the division by crossing 8 in each, and writing 1, the
quotient of 8 divided by 8, over the factor crossed. Inthe same man-
ner we divide by 6, and by 8. Our divisor becomes 1x1x1 =1,
and our dividend becomes 29 x1x1x1 x 10 = 29 x 10 = 290.

SECOND ILLUSTRATION. ExPLANATION.—We divide both divi-
643 — 193 sor and dividend by the common factor
129 ~ 21 5, and write the quotient beneath. This

43+ 7=64 gives us 21 for a divisor and 129 for a

* — 7% dividend. Again we divide both by the

common factor 3, and obtain 7 for a divisor and 43 for a dividend.
43 divided by 7 gives 6} for the quotient.

96. Cancellation in division is the process of
shortening the operation by dividing both divisor and
dividend by their common factor, or factors.

RULE FOR CANCELLATION.

Divide both divisor and dividend by all the
common factors, crossing the numbers thus divid-
ed, writing the quotients over or under the num-
bers crossed ; the prodwct of these quotients and
the remaining factors of the dividend, divided by
the prodwct of the quotients and remaining fac-
tors of the divisor, will give the required quotient.

EXAMPLES.
1. Divide 36 x 7 x 14 by 2 x 3.
2. Divide 42 x8x5x12 by 7x5x2.
3” Divide 48 x14x3 by 8 x 7.
4. Divide 56 x 18 X 7 x3 x5 by 7 x5 x2 x 8.
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5. 390+-78. 8. 2625-+1485. 11. 23485-+-1830.
6. 11850-2370. 9. 5214-+-4029. 12. 3468+124.
7. 2910+-2490. 10. 2190--657. 13. 2816-+-12.

‘What is cancellation ? What is the rule for cancellation? What
is the object of cancellation ?

GREATEST COMMON DIVISOR.

9%. A common divisor of two or more numbers is
the number that will ezactly divide them separately.

98. The greatest common divisor of two or more
numbers is the greafest number that will ezactly divide
them separately. Thus, 12 is the greatest common divisor
of 24, 36, and 48.

There are two methods of finding the greatest common
divisor: 1. By factors; and 2. By continued division.

METHOD BY FACTORS,

99. When the numbers can be resolved into factors,
we may find their greatest common divisor by the fol-
lowing

RULE.

Resolve the numbers into prime factors, and
find the product of those that are common to
them all.

Let it be required to find the greatest common divisor
of 240 and 330.

ILLUSTRATION. 240 resolved into its prime factors=
AX2x2IX2x3x5.

330 resolved into its prime factors =2 x3 x5 x11. .

2, 3 and 5 are common prime factors, hence the great-
est common divisor = 2 x3 x5 = 30.
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Find the greatest common divisor of

1. 6,12, 30. 4 15, 25, 30, 45.
2. 28,42, 70. 6. 2010, 165, 525.
3. 84,126, 210. 6. 3195, 1206.

METHOD BY CONTINUED DIVISION.

100. The greatest common divisor of two numbers
can be found, without factoring, by the following

RULE.

I. Divide the greater number by the less; then
take the divisor for a new dividend, and the
remainder for a new divisor, and proceed as
before. *

II. Continue this operation till a remainder
is found that will exactly divide the preceding
divisor ; this will be the required greatest common
divisor.

ILLUSTRATION. ExPLANATION.—We divide 144 by
112)144(1 112, and find a remainder 82 ; we next
112 divide 112 by 82, and find a remainder
§)112(3 11.3, 'which exactly di'vides the preceding
96 d.msox: ;. hence, 16 is the greatest com-

T6)32(2 mon divisor of 112 and 144,

EXAMPLES.

Find the greatest common divisor of the following
groups of numbers :
1. 216 and 316. 4 376 and 1645.

2. 39 and 192. 6. 1134 and 2079.
3. 1155 and 352. 6. 3471 and 1869.
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What is a common divisor of two or more numbers? The
greatest common divisor? How many methods of finding the
greatest common divisor? What are they ? Give the rule for the
method by factors. For the method by continued division.

LEAST COMMON MULTIPLE.

101. A Multiple of a number is a number that is
exactly divisible by it. Thus, 18 is a multiple of 6.

A Common Multiple of two or more numbers is a
number that is exactly divisible by each. Thus, 18 is a
common multiple of 2, 3, and 6.

The Least Common Multiple of two or more num-
“bers is the least number that is exactly divisible by each.
Thus, 12 is the least common niultiple of 2, 3, and 6.

OPERATION OF FINDING THE LEAST COMMON MULTIPLE.

102. The least common maultiple of two or meore
numbers may be found by the following

RULE.

1. Write the numbers in a line and then divide
by any prime factor that is contained in two or
more, writing the quotients and also the undivided
numbers in the line below.

II. Then operate on this line in the same manner,
and so continue till a line is found in which no two
numbers have a common factor.

II1. Find the continued product of the numbers
in the last line and of the divisors used, and it will
be the required least common multiple.
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ILLUBTRATION. EXPLANATION. — Having written
313,568 ‘the numbers 3, 5, 6 and 8 in a line, we
2115 2 8 divide 8 and 6 by 3, placing the quo-

2 2> tients underneath, and bringing down
L5 1, 4 the undivided numbers; we then

83 x 2 x5 x4 =120 divide?2and 8 by 2, bringing down as

before ; we then find the continued
product of the numbers in the last line and of the divisors used ;
this gives 120, which is the required least common multiple.

EXAMPLES.

Find the least common multiple of the following
groups of numbers:

1. 5, 10, 15, and 20. 5. 15, 36, and 60.

2. 10, 15, 24, and 30. 6. 12, 14, 20, and 24.
3. 8, 12, 18, and 24. 7. 8, 9, 16, 24, and 27.
4 6, 9,12, and 15. 8. 7,8, 15, 21, and 24.

REVIEW QUESTIONS.

What is a factor? What is a composite number? Illustrate.
What is a prime number? Illustrate. What is factoring? What
is the rule for finding the prime factors of a number? What is
cancellation ? 'What is it used for? How may division be simpli-
fied by cancellation? What is the greatest common divisor of two
numbers? How many methods of finding it? Give the method
by factors. By continued division. What is a multiple of a num-
ber? What is a common multiple of two or more numbers? The
least common multiple of two or more numbers? Give the rule
for finding the least common multiple. If the sum of two num-
bers and one of them is given, how will you find the other? If
the difference between two numbers, and the less number be given,
how will you find the greater? If the difference between two
numbers and the greater be given, how will you find the less?
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103. 1. How many undivided apples are there in
the picture ?

‘What number will represent it ?

Write the number by means of a figure.

This is an integer. An integer is a whole number.

2. Onc of the apples in the picture is divided into two
equal parts. What part of the apple is one of the equal parts?

Write in figures the fractional number which will
represent one of the halves. Write the fractional number
that will represent two halves,

How many halves make one ?
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3. The peach is divided into three equal parts; what
part of the peach is one of the equal parts ?

Write in figures one-third ; write fwo-thirds.

How many thirds make one?

4. The pear is divided into four equal pieces. What
part of the pear is one of the pieces ? What fraction will
express two pieces? What, three pieces? What, four
pieces? Write all these fourths.

6. The melon is divided into five eqmal pieces. What
part of the melon is each piece?

Write in figures one-fifth, twofifths, three-fifths, four-

Jifths, five-fifths.
Five-fifths are equal to what integral number?

A Fraction is one or more equal parts of a unit.

104. One of the equal parts into which an inéegral
unit is divided is called a Fractional Unit.

In writing fractions we use one of the methods of
indicating division, but we call the divisor and dividend
by different names. The dividend, or number above the
line, we call the nmumerator; the divisor, or number
below the line, we call the denominator.

105. The Denominator shows into how many equal
parts the integral unit is divided.

106. The Numerator shows how many of these
equal parts are expressed by the fraction.

107. The Value of a Fraction is the quotient
obtained by dividing the numerator by the denominator.
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108. The Terms of a Fraction are the numerator
and the denominator.

What is an integer? A fraction? A fractional unit? An in-
tegral unit? What are the terms of a fraction? What is the value
of a fraction? What does the denominator show? The numerator ?
Which corresponds to the dividend? Which to the divisor ?

Read the following fractions, and tell which is the
numerator and which the denominator, and what each
numerator and each denominator shows.

%’ H’ H’ 'D‘D" '!"D '510'? '015', T'g"o', '!15” fr’ 1‘0"

ExAMPLES IN WRITING FRACTIONS.

1. Write 5 of the 6 equal parts of 1.
2. Write 12 of the 17 equal parts of 1.
8. If the fractional unit is. one-twentieth, express 6
fractional units; express, also, 12 and 18 fractional units,
4. If the fractional unit is one-36th, express 32 frac-
tional units; also, 6, 8, 12, 15, 21.
5. If the fractional unit is one-fortieth, express 9 frac-
tional units; also, 16, 25, 69, 75, 36, 40, 18.
6. Write forty-nine | hundredths.
7. Write three hundred and sizty-one | forty-sevenths.
8. Write seven thousand siz hundred and fifteen | nine
hundred and fifteenths.
9. Write siz thousand four hundred | elevenths.
10. Write siz thousand two hundred and forty-two | three
hundred and fifly-thirds.

NotE.—In the preceding examples, and in all similar examples in
this book, the sign / separates the nmmerator from the denominator.




FRACTIONS. 107

KINDS OF FRACTIONS.

109. A Proper Fraction is onein which the numer-
ator is less than the denominator; as, §, 4, §.

110. An Improper Fraction is one in which the
numerator is equal to or greater than the denominator;
8,444 4

If the numerator is equal to the denominator, the value
of the fraction is equal to 1; thus, ¢ =1.

A proper fraction is less than 1 ; an improper fraction
is equal to or greater than 1.

111. A Mixed Number is a number composed of a
whole number, and a fraction ; as, 24, 5.

112. A Simple Fraction is one in which both terms
are whole numbers; as, §, 1.

113. A Complex Fraction is one in which one
term, at least, is either a fraction, or a mixed number; as,

2y 3 : .
thus, —'Yi’ Ii, g are complex fractions.

114. A Compound Fraction is a fraction of a
fraction, or several fractions connected by the word of;
as, fof §, §of 24, J of § of 4.

115. The Reciprocal of any number is 1 divided
by that number. The reciprocal of 4 is 1 = 4, or .

116. The Reciprocal of any fraction is 1 divided
by that fraction. It is equivalent to the fraction inverted.
The reciprocal of §is 1 = §, or §.

117. A Fraction is inverted by causing its terms
to change places; thus, § inverted is 4.
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118. The Analysis of a fraction consists in naming
its tntegral unit, the kind of fraction, its ferms, its frac-
tional unit, the number of fractional units and its value.

ILLUSTRATION.—In the fraction 3, 1 is its integral unit; it is &
simple, proper fraction, 5 is its denominator, and 8 is its numera-
tor, $ is its fractional unit, 8 is the number of fractional units, and
§ of 1 is its value.

Write the reciprocal of 2; of §; of §; of §; of #y.

Analyze the fractions §, §, %, %, 14, and 1.

Invert the fractions § and #, and read them.

PRINCIPLES.

119. From the nature of a fraction, we have the fol-
lowing principles:

1. Multiplying the numerator of a fraction by any
number 13 equivalent to multiplying the fraction by that
number.

2. Dividing the numerator of a fraction by any num-
" ber is equivalent to dividing the fraction by that number.

3. Multiplying the denominator of a fraction by any
number is equivalent to dividing the fraction by that
number.

4. Dividing the denominator of a fraction by any
number 1s equivalent to multiplying the fraction by that
number.

5. Multiplying both terms of a fraction by the same -
number does not change the value of the fraction.

6. Dividing both terms of a fraction by the same num-
ber does not change the value of the fraction.
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What is a proper fraction? What is an improper fraction?
What is the value of a fraction when the terms are equal? What
is a mixed number? What is a simple fraction? What is & com-
plex fraction? What is a compound fraction? What is the
reciprocal of a number? What is the reciprocal of a fraction?
What is the value of a fraction? What is the analysis of a frac-
tion? State the principles in the order in which they are placed
on page 108.

REDUCTION.

120. Reduction is the operation of changing the
form of a number without altering its value.

The following cases of reduction of fractions depend on
the principles given in Art. 119.
121. To reduce a fraction to higher terms.

1. One-half is equal to how many sixths?
SoLuTION.—Since 1 is equal to §, } is equal to § of §, or §.
2. One-half of an apple is equal to how many fourths ?
SoLuTIOoN.—Since 1 is equal to 4, § is equal to § of 4, or £.
3. One-fourth of a dollar is how many eighths?
SoruTION.—8ince 1 is equal to §,  is equal to } of §, or §.
4. Express 4 in terms twice as large.

. . 3x3_6
SoLuTION.—Multiply both terms by 2; thus, Ix2 =8
RULE.

A fraction is reduced to higher terms by muwlti-
plying both the numerator and denominator by
the same number.

122. To reduce a fraction to lower terms.
We learned in Art. 119, Principle 6, that dividing both
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" terms of a fraction by the same number does not change
the value of the fraction.
1. Reduce § to a fraction whose terms are § as great.

SoLuTioN. §i% = 4.

2. How many thirds of an apple are equal to  of an
apple ?

SoruTION.—Since } is equal to {4, there will be as many thirds
as there are yy in 4, or two-thirds. .

RULE
For reducing a fraction to lower terms.

Divide both numerator and denominator by the
same number.

EXAMPLES.

1. Reduce {§ to an equivalent fraction whose terms
shall be } as great. ’

2. How many fourths of a peach are & of a peach?

3. Reduce £ to sevenths. Reduce 3§ to fifths.

4. How many fifths are equal to §§ ?

5. How many etghths are equal to §3?

123. To reduce a fraction to its lowest
terms.

RULE.

I. Resolve the terms into prime factors, and
cancel all that are common to both ; multiply the
remaining factors of the numerator together for
a new numerator, and the remaining factors of
the denominators for @ new denominator; or,

I1. Divide both terms of the fraction by their
ZGreatest common divisor.
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EXAMPLES.

1. Reduce }% to its lowest terms.
_Ex2x3
SoLuTioN. 1 = TxEx3 = § Ans.
2. Reduce $4 to its lowest terms.
. 8. Reduce {#f to its lowest terms.
4. Reduce the following fractions to their lowest
terms:
5. HE 8 &y 11. 3908, 1) 342,
6. 135 9. A& 2. #i 15. 848,
7. §%%.  10. 39, 13. 338 16. 3gA.

~ If the terms cannot be factored by inspection, work by
the second rule.

7. H. 22. 1344 2. Hi
8. 948 23. 13t 28. 145
9. #3 LRSI T 29. $95.
20. 341 25. %% 30. 4454
21 HH. 26. L8k 31 1§35

What is reduction ? How is a fraction reduced to higher terms ?
How is a fraction reduced to lower terms{ @ive the rule for re-
ducing fractions to their lowest terms.

124. To reduce an improper fractionto a
whole or mixed number.

How many integral units are there in 32 ?

ILLUSTRATION.—Since 1 is equal to §, 4* are equal to as many
ones as there are § in 42, equal to 6.
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RULE.
Divide the numerator by the denominator.

EXAMPLES.

1. Reduce § to a mixed number. Ans. 2.
2. Reduce 3£ to a mixed number, Ans. 5%.
Reduce the following to mixed numbers:

3. 41, 7. 38 1L 3R

4 3. 8. 442, 12, e

5. Agp. 9. 182, 1. 842,

6. 328 0. 3} 1. 13448

125. To reduce an integer to a simple frac-
tion having a given denominator.

In any number there are twice as many halves as whole
ones, three times as many thirds, four times as many
fourths, etc.

1. How many halves in 2 apples?

ILLUSTRATION.—8ince in 1 apple there are , in 2 apples there
are twice § = §.

2. In 5 bushels of wheat, how many thirds?

ILLUSTRATION.—Since in 1 bushel there are §, in 5 bushels
there are five times § = 4.

3. Reduce 8 to a fraction whose denominator is 5.

ILLUSTRATION.—In 1 there are §, in 8 there are 8 times § = 42.

From these illustrations we deduce the following

RULE.
Muwltiply the inteder by the given demominator
and write the product over that denominator.
EXAMPLES.

4. Reduce 12 to thirds. Reduce 9 to halves.
5. Reduce 9 to eighths. Reduce 7 to thirds.
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6. Reduce 12 to sizteenths ; 13 to fourths.
7. Reduce 5 to fifteenths ; 15 to fifths.

8. Reduce 14 to eighteenths ; 17 to ninths.
9. Reduce 75 to fifths ; 84 to thirds.

10. Reduce 115 to fourths ; 112 to sizths.
11. Reduce 86 to ninths ; 13 to eighths.

126. To reduce a mixed number to an im-
proper fraction.

Let it be required to reduce 4} to eighths.

4 n_"ug‘gzzce EXPLANATION.—4=32%, hence, 4;—=32% and
.87 %; but 32 eighths and 7 eighths make 29
4_} — :‘EZ + Z — ::_3_ etghths, that is, 47=2%. Here we have
8 '~ 8 8 muitiplied 4 by 8 and to the product we

have added 7; we have then written the sum over 8. Hence the

RULE.

Multiply the integral part by the demominator
of the fractional part, add the numerator to the
product, and write the sum over the denominator.

EXAMPLES.

1. Reduce 7} to an improper fraction. Ans. E1.
2. Reduce 8} to an improper fraction. Ans. 38,
3. Reduce 114 to an improper fraction. Ans. 8.

Reduce the following mixed numbers to improper
fractions:

L1026 7. 49 0. g
5. 2364 8 634 11 84,
6. 2AsL. 9. 884 2. 1148}

13. How many fwelfths in 188 ? In 214;? In35y?
14. How many fiftesnths in 178 ? In 27#4;? In 368 ?
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12%. To reduce fractions to equivalent
Sfractions having a common denominator.

RULE.

Multiply both terms of each fraction by the pro-
duct of the demominators of all the other fractions.

EXAMPLES.

1. Reduce §, , and } to equivalent fractions having a
common denominator. Reduce $, , and 4. '

2. Reduce §, §, and § to equivalent fractions having a
common denominator. Reduce §, 4, and 4.

3. Reduce 3, %, i, and § to equivalent fractions hav-
ing a common denominator. Reduce §, ¥, 1%, and .

4. Reduce §, §, and  each, to twelfths,

6. Reduce 3, $, §, £, 1§ to equivalent fractions having

a common denominator.

The common denominator is any multiple of all the de-
nominators. The least common denominator is the least
multiple of the denominators.

1. Reduce %, §, and & to equivalent fractions having
the least common denominator.

ILLUSTRATION. EXPLANATION.—Find the common
73, 7 14 % — %§ multiple of the denominators, which
3 1, 2 = is 42. One-third of 42 is 14. Now, if

v x’3 x’2=42_ fr =gy & the denominator of the first frac

tion, is multiplied by 14, we obtain
42; but if the denominator is multiplied by 14, the numerator
must be multiplied by the same number to preserve the value ;
hence we have § = $§. In the same manner § and % are reduced
to forty-seconds.
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128. Fractions may be reduced to equiv-
alent fractions having the least common
denominator by the following

RULE. .

Find the least common multiple of all the de-
nominators for a common denominator ; then mul-
tiply both terms of each fraction by the quotient of
the least common multiple by the denominator of
that fraction.

EXAMPLES.

Reduce the following groups to their least common
denominator:

2. 3 %, and {4 ' Ans. §%, 3, 3
3 %44 and g Ans. 3§, §%, %5, and §3.
b &% T and §. Ans. $3, 3§, 43, and $3§.
6. % %, and f 9. 3, H, and 1.
6. 4,4, § and 3. 10. , % %, and .
7. ¥ 45, and 4. 11. &, & 3, and 5.
8. £, ¥ and {3 © 12, 4, 5, and 3.

If fractions have a common denominator, they have the
same fractional unit.

TEST QUESTIONS.

What is a fraction? What is a proper fraction? What is a
-gimple fraction? What is an improper fraction? How is an im-
proper fraction reduced to a whole or mixed number? What is a
mixed number? How is a mixed number reduced to an improper
fraction ? Give the rule for reducing an integer to a simple fraction
having a given denominator. How are fractions having different
denomhinators reduced to equivalent fractions having a common
denominator? Give the rule for reducing fractions to equivalent
fractions having the least common denominator. What is a com-
plex fraction ?
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ADDITION OF FRACTIONS.

129. Addition of Fractions is the operation of find-
ing the sum of two or more fractions.
1. Henry gave } of an apple to John, and } of an apple to
Charles: how many half apples did he give away?
SoLUTION. } +§=§=1
2. James bought } of a bushel of wheat in the morn-
ing,  in the afternoon, and % in the evening: what part
of a bushel did he buy during the day ?
SoLuTION. $ + 1+ 4 =%
3. How many fifthsin } + § + §? Ans. §$ =13.
To add fractions they must have common denominators.
4 Add §, 3, and ¢
ILLUSTRATION. EXPLANATION.—Here we
2 8 4 40 45 48  reduce thefractions to equiv-
3 + Z'l‘ 5= 60 + 60 + 60  alent fractions having a com-
mon denominator, add their
Q + 4_5 + ﬁ — E? =2} numerators and place their
60 ° 60 ° 60 60 sum over the common de-

nominator ; then, because the
sum is an improper fraction, we reduce it to a mixed number.

From the above explanation, we have the following

RULE.

I. When the fractions have the same denomi-
nator, add the numerators, and place their sum
over the common denominator. If the result is an
improper fraction, reduce it to a whole or mixed
number.

II. When they have not the same denominator,

reduce them to a common denominator, and add

as before.
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ExampLEs FOR ORAL WORK.,

1. Add 4, §, and §.

2. What is the sum of §, §, }, and §?

3. If Jane pays % of a dollar for paper, ¢ of a dollar
for & pencil, and % for a bottle of ink, how much does
she pay for the whole?

4. Henry spends } of a dollar at one time, $1§ at
another, $24 at another; how much does he spend ?

5. How many twenty-fourths are there in §, 4, and } ?
How many in }, },and 4? Howmanyin , 4, 1, 4, &

6. Add %, $, and . 9. Add 9, §, 7, §, and §.

7. Add §, §, Y, and 3. 10, Add 12, %, +f;, and %

8. Add , §, and #. 11. Add 4, 33, 43, and 15.

ExAMPLES FOR WRITTEN WORK.
Add the following groups of fractions:

1 3, §,and f. 6.4 % % and .
2444 and g 7. ¥ ¥ 3 and £
3. 75 1, and f. 8 5 fpand 3.
b £ £ and 3. 9. 15 % 4, and §.

6. 3, H, and H. 10. %, o, and .

To add mixed numbers, we add the integral parts and
the fractional parts separately, and then find the sum of
the results; or, reduce them to improper fractions and

add by the last rule.
Add the following groups of fractions:
11. 2%, 34, and 43. 16. 2%, %, 444, and 8.

12. 3%, 44}, and 534. 17. 33, 25, 543, and 64%.
13. 1%, 2%, 8, and 8§. 18. 13%, 57, and 3.

1} 3, 2%, 1}, and 445, 19. 3%, 43, and ;.

15, 4}, 1}, and 3H. 20. 24, 1%, and 4.
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PRACTICAL PROBLEMS.

1. A. bought 3 pieces of cloth; the first contained
394 yds., the second 38} yds., and the third 40% yds.;
how many yards in all ? Ans. 118,

2. John bought a sled for $3}, a pair of skates for $13,
and a cap for 844% ; what did they all cost him ?

Ans. $98.

3. A farmer bought a farm, of which 27} acres were
woodland, 493 acres pasture, 174 acres ploughland, and
3644y acres meadow; what was the content of the farm?

Ans. 12533 acres.

4. A man spent at a store $74 for a barrel of flour, $6}
for sugar, $54 for tea, and had $2§ remaining; how much
had he at first ?

5. A merchant sold cloth for $374, ribbons for $2f,
thread for $1, and pins for }; how much did they all
amount to ?

6. Find the sum of 7} bs., 4} ibs., 3% Ibs., and 48 ibs.

7. Add 3% yds., 7} yds., 58 yds., and 4} yds.

8. How many yds. in 4 pieces of cloth measuring re-
spectively 27} yds., 37§ yds., 393 yds., and 308 yds.?

9. How many tons of coal in 5 loads weighing respec-
tively 14, 1%, 1%, §, and 1} tons?

10. How many dollars will pay for a coat worth 814—},
hat worth $5§, a vest worth $61, a pair of pants worth $8,
and a pair of boots worth $9;?

-11. How many pounds of butter in 4 tubs, weighing
respectively 27§ (bs., 34§ lbs., 324 (bs., and R9% lbs. ?

‘What is addition? What kinds of fractions can be added to-
gether? @Give the rule for addition of fractions.
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SUBTRACTION OF FRACTIONS.

130. Subtraction of Fractions is the operation of
finding the difference between two fractions. -
James has § of an orange; if he
* gives § to his sister, what part of
the orange has he left ?
_ ILLUSTRATION. §—} = ¢
Charles has 3 of a dollar and
gives a poor woman % of a dollar;

what part of a dollar has he left ?
ILLUSTRATION. §{—}=4§=1%.

Henry bought ¢ of a pound of
raiging and gave William § of a
pound; what part of a pound had
he left ?

Reduce § and } to sixths. {—i=¢t—-1=%
What is the difference between § and ?
Reduce } to sixths. F—3=f—%=3=1¢%

From the above illustrations we have the following

RULE.

I. When the fractions have the same denomina-
tor, subtract the less numerator from the greater,
and place the difference over the common denomi-
nator.

II. When they have not the same denominator,
reduce them to a common denominator, and sub-
tract as before.
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ExampLES FoR ORAL WORK.

1, From § subtract §. 7. From § take 4.
2. From § take $. '8. From 3} take 3.
3. From % take %. 9. From 13 take 4.
4. From }} take 4. 10. From 2% take §.
6. From 3 take . 11. From 12 take 4.
6. From } take }. 12. From }3} take §.

When there are mixed numbers, change both to
improper fractions, and subtract as before.

ExAMPLES FOR WRITTEN WORK.

13. From % take . 16. From 2§ take 1%.
1}. From 3 take 1§. 17. From 7 take %.
15. From 55% take 2. 18. From 3% take 14.

PRACTICAL PROBLEMS,

1. Find the difference between $3 and 8}. Ans. $§.

2. I had $2}, and spent $1}; how much had I left?

3. A farmer had 34} fons of hay,and sold 113 fons; how
much had he left ?

4. What is the difference between 8} yds. and 3§ yds. ?

6. The sum of two numbers is 12¢%; one of the num-
bers is 74 ; what is the other ?

6. James, Joseph, and Daniel owned three farms, whose
total area was 4754% acres. Daniel had 16 acars more
than Joseph, and Joseph 24 acars more than James ; how
many acres had each in his farm ?
~ 7. A tailor had a piece of cloth containing 29} yds. ;

he cut off 4} yds. to make a coat and 1} yds. to make a
pair of pants. How many yds. were left ?
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8. A housekeeper bought 6 mahogany chairs for $23%,
and gave for them, 2 ten-dollar and 1 five-dollar bill;
what change ought she to receive ?

‘What is subtraction? What fractions can be subtracted? Give
the rule for subtraction of fractions. When there are mixed num-
bers, what is the method ?

MULTIPLICATION OF FRACTIONS.

131. Multiplication of Fractions is the operation
of finding the product of two factors when one or both
are fractions.

132. To multiply a f‘raction by a whole
number.

What part of an apple is twice } of it?

SoLuTiON. } x 2 = $ = 4. (Art. 119, Principle 1.)

What part of an orange is 3 times  of it ?

SoLuTiON. } x 8 = 4.

If each of 4 boys gives me } of a pear, what part of a
pear shall I then have ?

SoLUTION. x4 =4=4

If we had divided the denominator by 4, we should
have obtained the same final result. Art.119, Principle 4.

RULE.

Multiply the numerator by the whole number and
write the product over the denominator, or divide
the denominator by the whole number and write
the quotient under the numerator.
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ExAMPLES FOR ORAL WORK.

1 If one yard of cloth cost § of a dollar, what will
4 yards cost?

2. Multiply 43 by 7. 4 Multiply 222 by 5.

3. Multiply 43¢ by 9. 6. Multiply $4% by 3.

ExAMPLES FOR WRITTEN WORK.

6. If 1 dollar will buy § of a cord of wood, how much
will 15 dollars buy? How much 18 dollars ?

7. At § of a dollar a pound, what will 12 pounds of tea
cost ? What will 24 bs. cost ?

8. If a horse eats § of a bushel of oats'in a day, how
much will 18 horses eat in a day?

9. What will 64 pounds of cheese cost, at g% of a dol-
lar a pound? What will 66 lbs. cost ?

Nore.—When the multiplicand is a mixed number, multiply the
fraction aud integer separately, and add the results ; or, reduce the
mixed number to an improper fraction, and multiply.

10. At 2% cents a pound, what will 8 pounds of chalk
cost? What will 10 7bs. cost ?

11, If a man earns 3 dollars a day, how much will
he earn in 15 days? How much in 21 days?

12. If a family consumes 54 barrels of flour in 1 year,
how much would they consume in 9 years? In 12 years?

133. To multiply a whole number by a
fraction.

At 82 a yard, what will § yard of cloth cost ?
SOLUTION. }of2 =23x4=§=1
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At 815 a ton, what will 4 of a ton of hay cost ?

SOLUTION. EXPLANATION. —1st. Four
15x4=1x4=12 Jifths of & ton will cost 4 times
as much as 1 fifth of a ton ; if

1 ton cost 15 dollars, 1 fifth will cost } of 15 dollars, or 8 dollars,
and  will cost 4 times 8 dollars, which are 12 dollars. Hence the

RULE.

Divide the whole number by the denominator of
the fraction, and multiply the quotient by the
numerator ;

Or, Multiply the whole number by the numerator
of the fraction, and divide the product by the
denominator.

Nore.—Cancel, when possible.

ExaMpPLES FOR MENTAL WORK.

1. What is the product of 9 x $? 8 x $? 12 x }?
2. What is the product of 20 x $? 28 x }? 25 x }?
8. What is the product of 63 x §? Of45 x 4°?

4 What is the product of 28 x §? Of 25 x §?

ExamMpLES FOR WRITTEN WORK.

6. Multiply 33 by 4. 9. Multiply 65 by §.
6. Multiply 37 by §. 10. Multiply 58 by 2.
7. Multiply 191 by §. 11, Multiply 466 by 4.
8. Multiply 525 by 3. 12. Multiply 646 by .

To multiply a whole number by a mixed number, mul-
tiply by the fraction and then by the integral part, and
find the sum of the products.
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13. Multiply 981 by 44.
ILLUBTRATION.
3)981 ExXPLANATION.—Multiplying 981 by } is the
44 same as dividing it by 8; this gives 327; multi-
397 plying 981 by 4, we find 3924, and the sum of the
3924 results is equal to 4261, which is the required

— roduct.
o7

1} Multiply 67 by 93. 16. Multiply 108 by 12.
15, Multiply 9 by 12§. 17. Multiply 1,464 by 3}.
134. To multiply one fraction by another.

1. Multiply § by %.

ILLUSTRATION. EXPLANATION.—To multiply % by §, we

3 5 15 multiply § by 5, and then divide the result

4 X 5= 98 by 7. To multiply § by 5, we multiply its

numerator by 5, (Art. 119, Prin. 1); to divide

the result by 7, we multiply the denominator by 7, (Art 119, Prin. 3),
that is, we multiply 8 by 6 and 4 by 7.

From this illustration and explanation we deduce the
following

RULE.

Reduce the fractions (when necessary) to equiva-
lent simple ones ; then multiply the numerators
together for a new numerator, and the denomina-
tors for a new denominator. . |

ExaMPLES FOR ORAL WORK.

2. Multiply % by 4. Ans. . |

3. Multiply § by % 6. Multiply § by 3. |

4. Multiply § by §. 7. Multiply § by §. ‘

6. Multiply $ by 4. 8. Multiply § by 3. |

9. Multiply 42 by §. 11, Multiply 182 by $§. |
10. Multiply % by £4. 12. Multiply 22 by 38.
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ExAMPLES FOR WRITTEN WORK.

If there are any factors common to the numerator and
the denominator of the indicated product, cancel them
before performing the multiplication.

13. What is the product of § x I x4 x §?

14. Find the result of & x % x 1}

15. What is the product of § x § x § x & X H x H?
16. Find the product of § x4} x$ X 5 x §

RULE FOR REDUCING A COMPOUND
FRACTION.

A compound fraction is reduced to a simple one
by multiplying its numerators together for a
numerator, and the demominators together for a
denominator.

17. Reduce to a simple fraction § of § of § of § of 3.
18. Reduce % of 14 of § of 15 of § to a simple fraction.
Multiply

19. % of 3, by } of 153. - 23. } of § of 1 of 40.

20. % of § of § by 4}. 2}. } of 5} of § of gy.
21. 14§ of 9, by 64. 25. P of 44 of gy of 18.
22. 4of 60f §, by §of 4. 26. £ of 4} of 5 of 9.

To multiply two mixed numbers together, reduce both
to simple fractions, and then multiply by the rule for
multiplication of fractions.

27. Multiply 7} by 7. Ans. 3f x 3f = 56%.
28. Multiply 2§ by 44. Ans. § x§ =12
29. Multiply 4} by 34 31. Multiply 124 by 87%.
30. Multiply 3% by 53. 32. Multiply 643 by 4%.
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‘What is multiplication of fractions? Give the rule for multiply-
ing a fraction by a whole number. When the multiplicand is a
mixed number, how do you proceed? Give the rule for multiply-
ing & whole number by a fraction. A whole number by a mixed
number. One fraction by another. If there are factors common
to both terms, what should be done? How is a compound fraction
reduced to a simple one? How multiply two mixed numbers
together?

PRACTICAL PROBLEMS.

1. What will 2} bushels of corn cost at $1} per bushel?

2. A man owned § of a farm and sold § of his interest;
what part of the farm did he sell ? Ans. F.

3. What is the cost of 374 ibs. of lard at 17} cfs. a lb.?

4 Find the value of 876 bushels of oats at 62} cts. a &u.

5. What is the cost of 164 yds. of ribbon at 624 cfs. a yd.?

6. What is the cost of 19} yds. of muslin at 223 c#s. a yd.?

7. A farmer sold 151} bushels of wheat at $1§ per
bushel; how much did he receive for it ?

8. A grocer sold 36% lbs. of tea at 87% cfs. a ponnd
how much did it bring?

9. If a man can earn $2} per day, how much can he
earn in 31} days?

10. What is the product of 63, 23, and 1 of 12°?

11. What will 24 yards of cloth cost, at $3% a yerd ?

12. What will 6§ bushels of wheat cost, at 3} a bushel ?

13. A horse eats % of § of 12 tons of hay in three
months; how many tons does he consume ?

1. If § of § of a dollar buy a bushel of corn, what will
Yo of & of a bushel cost ?

15. What cost 5% gallons of molasses, at 96} cfs. a
gallon ?

16. What will 74} dozen candles cost, at $% per dozen?
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DIVISION OF FRACTIONS.

135. Division of Fractions is the operation of find-
ing the quotient when either the divisor or dividend, or
both, are fractions.

136. To divide a fraction by a whole
number.

1 If 2 bushels of potatoes cost $4, what will 1 bushel
¢ost ?

1 bushel will cost } as much as 2 bushels, = $ of a dollar.

2. If 3 bushels of apples cost § of a dollar, what will 1
bushel cost ? $+8=4% (Art. 119, Prin. 2)

3. If 4 quarts of beans cost § of a dollar, what will 1
quart cost ? $+4=4 =} (Art.119, Prin. 8)

RULE,

Divide the numerator by the whole number, and
write the quotient over the denominator; or, multi-
ply the denominator by the whole number, and
write the product under the numerator.

ExaMPLES POR ORAL WORK.
1. Divide 1% by 6. 3. Divide 1§ by 6.
2. Divide 4§ by 9. 4. Divide §4 by 12.
5. If 6 horses eat & of a ton of hay in 1 month, how
much does each horse eat ?
6. If 9 yards of ribbon cost § of a dollar, what will 1
yard cost ? What will 3 yds. cost?
7. If 1 yard of cloth cost 4 dollars, how much can be
bought for § of a dollar? How much for 4t of a dollar ?
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8. If 5 pounds of coffee cost 1§ of a dollar, what will 1
pound cost? What will  lbs. cost ?

9. At $6 a barrel, what part of a barrel of flour can be
bought for $ of a dollar? For $4? For $11°?

10. If 10 bushels of barley cost 3% dollars, what will 1
bushel cost ? What will 4 bushels cost ?

ExaMpLES FOR WRITTEN WORK.

1. Divide 43¢ by 15. 5. Divide §§1 by 26.
2. Divide 4§¢ by 75. 6. Divide $3% by 13.
3. Divide 4§ by 20. 7. Divide 3% by 15.
4. Divide $3¢ by 27. 8. Divide 4} by 16.

9. If 21 pounds of raisins cost 4§ dollars, what will 1
pound cost? What will 4} ibs. cost? 73 ibs.?

10. If 12 men consume 6% pounds of meat in a day, how
much does 1 man consume ?

NoTte.—Reduce the mixed numbers to improper fractions, end
divide as in the case of a simple fraction.

13%. To divide a whole number by a
fraction.
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4. How many } busheis of wheat can we empty into a

box which will hold 2 bushels?

Since we can empty 1 bushel 2 times, we can empty § bushel
twice 2 times, or 4 times. 2+ 1 =2 x } = 4.

RULE.

I. Invert the terms of the divisor, and multiply
the whole number by the resulting fraction ; or,

II. Divide the dividend by the numerator of the
divisor, and multiply the quotient by the denomi-

nator.
ExAMPLES FOR OrAL WORK.

1. Dividle6by§ 6-+-§=§x3=09.
2. Divide 12 by 4. 4. Divide 25 by §.
3. Divide 18 by . 5. Divide 36 by 14.
6. At 1} of a dollar a yard, how many yards of cloth
can be bought for 9 dollars ?
7. If a man travel § of a mile in one hour, how long
will it take him to travel 10 miles ?
8. If § of a ton of hay is worth 9 dollars, what is a ton

worth ?
ExaMPLES FOR WRITTEN WORK.

1. Divide 17 by 4. + 5. Divide 750 by 1§3.

2. Divide 100 by 1§. 6. Divide 100 by 6.
3. Divide 500 by §. 7. Divide 75 by 10%.
4. Divide 27 by . 8. Divide 97 by 8%.
138. To divide one fraction by another.
ILLUSTRATION. - ExXPLANATION.—Here we have to
3.4 3_5_ 15 . divide 4 by $; we multiply 4 by 5
FFFT 7 XZT 28" and then divide the result by 4; but

this is the same thing as multiplying
3 by £ Hence, we invert the divisor, that is, we cause its terms
to change places, and then multiply the dividend by the result.
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RULE.

Reduce mixed numbers and complex fractions to
simple ones. Invert the terms of the divisor and
proceed as in multiplication.

ExamMpLES FOR ORAL WORK.
1. Divide § by §. 3. Divide § by §.
2. Divide § by 4. 4. Divide 4 by 3.

5. How much cheese can be bought for § of a dollar,
at #; of a dollar & pound ?

ExAMPLES FOR WRITTEN WORK.

1. Divide § by -f. 3. Divide } of § by ¥.
2. Divide % by 4. 4. Divide 2§ by § of £.
6. Divide } of § by %. 8. Divide 7} by 10%.

6. Divide 2} by § of 4. 9. Divide 93 by 83.

7. Divide 3¢ x 3% by %% 10. Divide § of 16 by } of }.

COMPLEX FRACTIONS.

139. Complex fractions are reduced to their sim-
plest forms by the operations of Reduction and Division.

1. Reduce ‘—g to its simplest form.

ILLUSTRATION. EXPLANATION, — Multiplying both

24} 10 24 8 terms of the complex fraction by 10,

4_} 10 — 15 = 15 ° the least common multiple of the de-

nominators of the fractions 2 and §, we

have £#, (Art. 119, Prin. 5.) This reduced to its lowest terms is .

Hence, for the reduction of a complex fraction to its snmplest form,
we have the following
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RULE.

I. Reduce the numerator and denominator each
(when necessary) to equivalent simple fractions;
then, multiply both terms of the complex fraction by
the least common multiple of the denominators: or,

II. Divide the nunterator of the complex fraction
by the denominator.

EXAMPLES.

1. Reduce 6% to a simple fraction. %% *

8 20_
% T <33 10.
2. Reduce Lk s to a simple fraction. /1% X 12 _95,
3F 8 x12 51
3. Reduce %——i- to a simple fraction.
3 of 24 P

Note.—In the third example we reduce the terms of the com-
plex fraction to simple fractions.

fof § _ S x180_ 24 _12
SOLUTION. 1 042§ = 3§ x 180 — 140 ~ 56

Reduce the following complex fractions to simple ones.

L3 x Uy tofgofst
}' '4-}' %of15 ' Hof48 :
3} 84y 2143 §of § of 44

6% 3 Ymp M Tgora o

TEST QUESTIONS.

‘What is division of fractions? Give the rule for dividing a frac-
tion by a whole number. How do you divide a whole number by a
fraction? What is understood by ¢nverting the terms of a fraction ?
Give the rule for dividing one fraction by another. What is a com-
plex fraction? By what operations are complex fractions reduced
to simple ones? Give the rule. What is a problem ?
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PRACTICAL PROBLEMS.
FOR ORAL WORK.

1. How many pairs of gloves can I buy for $2, at $ of a
dollar a pair? How many for $3? For $6°?

2. If a man walks 1 mile in § of an hour, how many
miles will he walk in 1 hour? How many in 2 hours ?

3. If a man can hoe § of a field of corn in one day, in
how many days can he hoe § of a field? In how many
days can he hoe the whole field ?

4 If 5 yds. of muslin cost 81}, what will 1 yd. cost?
What will 2 yds. cost ? What will 10 yds. cost?

6. If 5 pounds of coffee cost 4§ of a dollar, what will
1 pound cost ? What will 2 Ibs. cost? What 5 Ibs. ?

FOR WRITTEN WORK.

1. How many barrels of apples can be bought for $20¢,
if one barrel costs $23 ? Ans. T barrels. -

_ 2. How many bags of flour will $70§ buy, if each bag
costs $23 ? How many if each bag costs $44 ?

3. If 37§ is divided equally among 6 persons, how
much will each receive ? 37§ =12 =?

4. A merchant sold from a piece of cloth 4} yds. to one
customer, 5} to a second, and 3} to a third; how much
did he sell in all ?

5. A grocer sold 10} s. of sugar at 12} cents per 5. ;
and 14} bs. at 164 cents ; what did he receive for it all ?

6. A grocer had a barrel of sugar that weighed
348% 1bs., from which he sold 58% lbs. to one customer, -
27% lbs. to another, and 64§ lbs. to a third ; how much
had he then remaining ?
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7. What is the cost of 7} tons of coal, at $7} per ton ?

8. If 11 men consume a barrel of flour in 144 days,
how long will 5} barrels last them ? )

9. If one man earns $2} in 1 day, and another earns
$31 in 1 day, how much will both earn in 34 days?

10. A dealer buys corn at the rate of $F per bushel,
and sells it at $1g per bushel; how much does he make
on 142} bushels?

REVIEW QUESTIONS,

What is a fractional unit? Illustrate. What is a fraction?
The denominator? The numerator? Terms? How are common
fractions written? How read? Write a fraction in which the
integral unit is divided into 7 parts, and 8 of those parts are
expressed. Tell which is its numerator and which its denominator.
What is a proper fraction? An improper fraction? "A mixed
number? A simple fraction? A complex fraction? A compound
fraction? Write an improper fraction. A mixed number. A
proper fraction. Are the proper and improper fractions that you
have written simple fractions? Write a complex fraction. Reduce
it to a simple fraction. Write a compound fraction. Reduce it to
a simple fraction. Is it a proper or an improper fraction? State
the six principles used in fractions. What is reduction? Give the
‘rule for reducing a whole number to a simple fraction having
a given denominator. A mixed number to a simple fraction.
An improper fraction to a mixed number. A simple fraction
to its lowest terms. A compound fraction to a simple one. Frac-
tions to their least common denominator. A complex fraction to a
simple one. Define addition of fractions. Give the rule for addition
of fractions. Define subtraction of fractions. Give the rule for sub-
traction of fractions, If a boy spends } of his money for a book,
and § of it for a slate, what part of his money has he left? Define

_maultiplication of fractions. Give the rule for multiplying a frac-
tion by a whole number. For multiplying a whole number by a
fraction. One fraction by another. Define division of fractions,

. Give the rule for dividing a fraction by a whole number. A

whole number by a fraction. A fraction by a fraction.
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FORMATION OF DECIMAL
FRACTIONS.

140. If a block is divided into 10 equal parts, each
part will be {15 of the block.

If one of the equal parts is divided into 10 equal parts,
each of the parts will be 1}y of the original block;
5 of &5 = 1ds-

If one of the last parts is again divided into 10 equal
parts, each part will be ygy of the original block;

1 of ¥ of 17 = 1o~
EXAMPLES.
1. If an apple is divided into 10 equal parts, what is
each part called? 4y of1 =7
2. If {4 of an apple is divided into 10 equal parts,

what is each part called? 4 of &y = ?
‘Write each of the parts you have mentioned.
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3. What part of one is {5 of (}5? Write it.
4. What part of one is ¢ of g5 ? Write it.

These fractions are called decimal fractions.

‘ DEFINITIONS.
141. A decimal fraction is a fraction whose denom-
inator is 1, with one or more ciphers annexed.
One of the decimal divisions of an integral unit is a

decimal unit, as 1, t3s oo

142. Manner of writing Decimals.

Integers increase from the right to the left, and de-
crease from the left to the right by a scale of tens.

In the integral number 1111, 1 hundred is 45 of 1
thousand, 1 ten is {4 of 1 hundred, and 1 unit is #; of 1
ten.

We will place a point (. ) after the unit figure, and con-
tinue the scale ; the next expression is ¢, which we indi-
cate by 1 on the right of the point, thus 1111.1, and read
it one-tenth ; the next is t}5, which we indicate by 1 in
the second place on the right of the point, thus 1111.11,
and read ¢ one-hundredth ; ¢4 is expressed by 1 in the
third place on the right of the point, and so on.

We have two methods of writing decimal fractions.

1. Both numerator and denominator may be written.

2. The numerator alone may be written, and the de-
nominator may be indicated by a point, (.), called the
decimal point.
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NOTATION OF DECIMALS.

143. To write a decimal fraction by the second method,
we write the numerator; and if the number of figures is
equal to the number of ciphers in the denominator, pre-
fix the decimal’ point, Thus % = .3, A& = .32. If the
number of figures is less than the number of ciphers in
the denominator, we make them equal by prefixing
ciphers, and then prefix the decimal point.

Thus, 37 = .03,  §§v = .052.

Ciphers that immediately follow the decimal point are
called prefixed ciphers. Ciphers that follow the last
significant figure are called terminal ciphers.

An improper decimal fraction, written by means of the
decimal point, is expressed as a mixed number; £} is
written thus, 2.3, and read two and three-tenths. Such
‘expressions are called Mixed Decimals.

; 3
g : £
¥ | iy
43011 F 311314
 EERENEEERRER
g 8 & E g7 & S A E & 2§
| I I I N N | | I I I N T |

DECIMAL SCALE

RULE FOR NOTATION OF DECIMALS.

Write the number of tenths in the first decimal
place, the nwmber of hundredths in the second
place, the number of thousandths in the thzrd
" place, and so on.

|
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EXAMPLES

Write the following fractions, omitting the denomi-
nators. .

() ) @©) (4) ¢) (6 (@)
1 1l e whe YEOWNE
144. Numeration of Decimals.

ILLUSTRATION. To read .000375, we commence at the

. 8 ] decimal point and numerate, as shown

§2%§ ,; intheillustration. The lowest order of

3 2 g g g 2 unitsindicates the denominator; we read
232333 it315 millionths.

.000375 Every fraction has a numerator and a

denominator expressed or implied.
When a decimal fraction is written by means of the
decimal point, its denominator is indicated by the lowest
decimal unit; hence, to read decimals requires two numer-
ations, one from the left to the right to determine the
denominator, and one from the right to the left to read
the numerator.

RULE FOR READING DECIMALS.

Read the nwmerator as if it were an integer, 4

naming its denominator from the decimal unit of
the right-hand figure.

EXAMPLES.
Read the following decimals.

1. .003. 4. 005. 7. .50103. 10. .001,325.
2..07. 5. .032. 8. 20256. 11. 7.814,3.
3. .000123. 6. 314. 9. .135. 12. 6.010406.

~



138 DECIMAL FRACTIONS.

Write the following numbers in figures, then numerate
them, and read them.

13. Forty-one, and tkres | tenths.

14. Sixteen, and three | millvonths.

15. Five, and nine [ hundredths.

16. Sixty-five, and fifteen | thousandths.

17. Eighty, and three | millionths.

18. Two, and three | hundred millionths.

19. Four hundred, and ninety-two / thousandths.

20. Thirty-nine, and siz hundred and forty | thousandths.

21. Three thousand, and eight hundred and forty | mil-

22. Siz hundred and fifty | thousandths. [tionths.

Nore.—In the preceding examples, decimals are in #talics. The
sign / separates the numerator from the denominator.

PRINCIPLES.

145. From the nature of decimals we also have the
following principles:

1. Annexing ciphers to a dectmal does mot change its
value.

2. Removing ciphers from the right of a dectmal doss
not change its value.

3. Annexing decimal ciphers to an integer does not

change 1its value.

‘What is a decimal fraction? One hundred is what part of one
thousand? Ten is what part of one hundred? One is what part
of ten? One-fenth is what part of one? One-hundredth is what
part of one-tenth? One-thousandth is what part of one-hundredth ?
Write a decimal scale that will show the order of units from one-
millionth to one million inclusive. How many methods have we of
writing decimal fractions? Illustrate and explain both methods.
Give the rule for notation of decimals. Numerate the decimal
.2347568. Read it. G@ive the rule for reading decimals. State the
three principles given in Art. 145.
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ADDITION OF DECIMALS.

146. Addition of decimals is the operation of find-
ing the sum of two or more decimals. °

1. What is the sum of ¢ and #? 5 + & = &-
This expressed by means of the decimal point, is written
thus, .4, and read four-tenths.

2. Add .1, .3, and .5. 14+.34+.5=.9

8. What is the sum of 21 and .35?7 .21 4 .35 = .56.

4. If an arithmetic cost 5 tenths of a dollar, and a
grammar 8 tenths, what do they both cost ?

S+ =1 =13.
6. What is the sum of 37.04, 704, 3 and .0376 ?

ILLUSTRATION, EXPLANATION.—We write the numbers go that
37.0400 units of the same order stand in the same column ;
704.3000 this brings the decimal points also in the same
’ column, We commence at the right and add as
0376 in integers ; bring down the decimal point and

741.3776 place it beneath, at the left of tenths’ place.

RULE.

Write the decimals so that units of the same order
shall stand in the same column and add as in
simple numbers; and place the decimal point in
the amount under the decimal points in the num-
bers added.

EXAMPLES.

(2) (2) () (4)
314 23 318 8.314
2121 375 2647 2.002

034 4143 03 3.01
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(4 @) () (8)
3.002 1.814 2143 35.7
14.07 2.3006 7107 4112
17.0143 405 80.013 19.
3.2 7.1 40112 9.0035

9. Add .7, 07, .175, and 2.0325.

10. Add 17.215, 3.056. .009, and 2.079.
11. Add 351.8, 45.001, 2.7169, and 34.21.
12. Add 3, 29.157, 8.116, and 123.49.

13. Add 25.29, 367.5, 2.091, and 55.

1}. Add 21.03, 34.72, 5.005, and 25.1.
15. Add 31.91, 21.375, 4.03, and .005.
16. Add 3.042, 8.7562, 0.1437, and 0.021.

PRACTICAL PROBLEMS,

1. A man bought a horse for $203.75, a buggy for
$305.50, a harness for £43.25, and a whip for $3.75; what
was the cost of the whole? Ans. $556.25.

2. A farm consists of 33.125 acres of woodland, 24.876
acres of pasture land, 14.886 acres of meadow, and 13.888
acres of plough land; how many acres in the farm ?

Ans. 86.775 acres.

- 8. A farmer sold a pair of horses for $287.755, a yoke
of oxen for $173.865, and 7 cows for $213.825; what did
he receive for them all?

4. A man hought a lot for $874.75, built a house on it
that cost $5,843.795, a barn that cost $563.254, and then
expended $2,811.345 for furniture; what was the cost of
the whole?

‘What is addition of fractions? Give the rule for addition of
decimal fractions.
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SUBTRACTION OF DECIMALS.

14%. Subtraction of Decimals is the operation of
finding the difference between two decimal numbers.

1. A boy having 7 tenths-of a dollar, paid 2 tenths for
a trip to the park ; how much had he left?

+y from % leaves f;, which expressed by means of the
decimal point is .5.

2. From £ subtract . &5 — A&y = &% =13.

3. From .8 subtract .3. 8—.3 =5

4. From .78 subtract .5.

& = f%; 18 — .50 = .28.
6. From 56.403 subtract 18.6.

ILLUSTRATION. EXPLANATION. — We write the subtrahend
56.403 under the minuend, so that units of the same
18.6 order shall stand in the same column ; this will

— bring the decimal points in the same column.
37.803 We then subtract as in simple numbers. Hence
the following

RULE.

Write the subtrahend under the minuend so that
units of the same order shall stand in the same
column ; then subtract as in simple numbers and

place the decimal pomt in the remainder underthe

decimal points of the subtrahend and minuend.

EXAMPLES.

() (2) (CORS (4)
4.302 . 15.005 4.5301 5.6747
2.109 3114 2107 0.0328

2.193 11.891 24231 5.6419
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. (6) ©.) (7) )
37.290 8.41 102. . 210.
18.143 3.987 3.884 0014
19.147 4.423 98.116 209.9986
9. From 18.47 take 2.031. 13. 4.443-3999="°
10. From 13.81 take 8.492. 14 8123—6.015=7?

11..From 11.1156 subtract 2.0301. 15. 17.41—1414=7°
12. From 1.805 subtract 0.0184. 16. 120—25.75—="19

17. 376.403 take 143.709. 19. 8.0307 take 0.087.
18. 1,334.5 take 20.7362. 20. 92.92 take 29.29.

PRACTICAL PROBLEMS.

1, A man had $18.75, but spent $4.755 ; how much had
he left? ‘ Ans. $13.995.

2. A farmer bought groceries to the amount of
$117.743, of which he paid $93.817 in oats, and the
remainder in cash; how much did he pay in cash?

Ans. $23.926. -

3. A dealer bought goods for $8,743.85, and sold them
for $11,342.81 ; how much did he gain? .

4 Two fields contain 87.3142 acres, and the smaller
one contains 32.8954 acres; what does the larger one
contain ?

6. From a hogshead of sugar weighing 993.142 lbs.,
418.387 lbs. were sold; how much remained?

TEST QUESTIONS.

‘What is subtraction of decimals? What kind of fractions can be
subtracted? Give the rule for subtraction of decimals. What
is the minuend? What the subtrahend? ' What is the result in
subtraction ?
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MULTIPLICATION OF DECIMALS.

148. Multiplication of decimals is the
operation of finding the product of two
decimals, .

1. Multiply 4 by 3.
1% X 3 = {% expressed by means of the decimal pomt 3.
2. Multiply & by %, & X &% = 1y = -03.
3. Multiply % by rd5, % X 1de = oo = -009.
4. Multiply # by &5 % X 1és = 10850 = -0008.
If tenths are multiplied by units, the product is fenths.
If tenths are multiplied by fenths, the product is Aun-
dredths.
If tenths are multiplied by kundredths, the product is
thousandths.

If tenths are multiplied by fhowsandths, the product is
ten thousandths.

The denominator of the product will therefore contain
as many ciphers as there are ciphers in the denominators
of the factors. If the decimal be expressed by means of
the decimal point, the number of decimal figures is still
determined by the number of ciphers in the denominator;
hence, the number of decimal figures in the product must
equal the number of decimal figures in the factors.

6. Multiply .5 by 7.
Since tenths multiplied by units give tenths, .5 x 7 units
= 35 tenths = 3.5. -
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6. Multiply .3 by .2.

Since tenths multiplied by tenths give hundredths,
3 X R =.06.

7. Multiply .5 by .09.
Since tenths multiplied by hundredths give thou-
sandths, .5 x .09 = .045.

PrixcrpLE.—There will be as many decimal places in
the product as there are in the factors.

RULE.

Multiply as in integers, and point off from the
right of the product, as many decimal figures as
there are in both factors.

Multiply the following
1. 47by3.2. 8 3.12by24. 15, 402 by 0.43.
2. 21.2 by 0.12. 9. 86.28 by 25.  16. 99 by .25.
3. 174 by 23. 10. 781 by 8.25.  17. .845 by 16.
4. 318 by .34. 11 1.057 by 1.032. 18. 175.6 by 3.24
6. 3.51by.75. 12 3.33 by 2.22. 19. 38.42 by 3.27.
6. 481 by 82. 13. 819 by .034.  20. 56.57 by 12.35.
7. .03 by .12. 14 0143 by .12,  21. 387.2 by 8.143.

To multiply a decimal or a mixed decimal by 10, 100,
1000, ete., move the decimal point as many places to
the right as there are ciphers in the multiplier, an-
nexing ciphers to the multiplicand if nccessary.

Multiply

22. .18 by 10. 24. .473 by 1000.
23. 8.42 by 100. 25. 6.5 by 100.
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PRACTICAL PROBLEMS.

1. If a person earns $3.5 in 1 day, how much will he

earn in 4.3 days? Ans. $15.05,
2. What will 36.75 lbs. of butter cost at 19.75 cents
per 1. ? Ans. $1.2581.

8. What will 17.3 tons of coal cost, at $7.75 per ton?

4. If a boat sails 7.35 miles in 1 hour, how far will she
gail in 3.12 hours? How far in 5.25 hours?

6. If a barrel of flour weighs 203.5 bs., what will 7.33
barrels weigh ? What will 8.05 barrels weigh ?

6. What will 3.8 acres of land cost, at $55.72 per acre?

7. A merchant sold 7.3 yds. of cloth at $2.32 per yard;
what did he receive for it ?

8. There are 5.5 yards in 1 rod; how many yards are
there in 71.24 rods? In 84.05 rods?

9. What is the cost of 51.3 gallons of wine, at $3.125
per gallon ? What at $4.25 a gallon?

10. Find the value of 7.1 Ibs. of meat, at 16.21 cents a
pound. Find the value of 15.5 lbs.

11. If a man travels at the rate of 18.7 miles per day,
how far will he travel in 7.11 days?

12. What will 8.5 lbs. of beef cost, at 22.5 cents a
pound? What will 20.25 bs..cost?

TEST QUESTIONS,

If tenths are multiplied by units, what denomination is the
product? If tenths are multiplied by tenths, what is the product?
If tenths are multiplied by hundredths, what is the product? If
tenths are multiplied by thonsandths, what is the product? Give
the rule for multiplication of decimals, How do you multiply by
10, 100, 1,000, etc.
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DIVISION OF DECIMALS.

149. Division of Decimals is the operation of find-
ing the quotient of one decimal by another.
1. Divide 5 apples equally among 5 boys.
5 <+ 5 = 1 (the fifth of 5).
2. Divide .5 of an apple equally among 5 boys.
. 5 =5 =1 (the fifth of .5).
3. Divide .05 of a dollar equally among 5 boys.
205 + 5 = .01 (the fifth of 05)
4. Divide .005 by 5. :
.005 —+ 5 = .001 (the fifth of .005).
5. Divide .0005 by 5.
.0005 =~ 5 =,0001 (the fifth of .0005).
6. Divide .5 by .5.
Reduce the decimal to the form of a common fraction.
S+db=FH+-FHF=FH x=1
7. Divide .05 by 5.
0 +-S5=1f+-&=tds X =+H=.1
8. Divide .005 by .5.
005 5 = 17 + &% = o557 X 2 =01
9. Divide .0005 by .5. ,
0005 X 5 = 15hey =+ f = tobos X & = oy = 001
10. Divide .05 by .05. .05 = .06 = 185 =+ 1$s= 1.
From the nature of decimals as shown in these exam-
ples we have the following Principles :

1. The dividend contains as many decvmal places as the
. divisor and quotient together.

2. There must be as many decimal places in the quotient
as the number of places in the dividend exceeds the number
in the divisor.
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Let it be required to divide 1.38483 by 60.21.

ILLUSTRATION. EXPLANATION.—We divide as in inte-
60.21)1.38483(.023  gers, obtaining 23 as the result. We have
12042 now only to place the decimal point, and
18063 the work is done. Since the dividend has

18063 ~  five decimal places, and the divisor two,

the quotient should have three decimal
places. As there are but two figures in the result, we supply the
deficiency by prefixing a cipher, and place the decimal point at the
left. Hence the following

RULE.

Divide as in integral numbers, and point off in
the quotient, from the right hand, as many places
for decimals as the number of decimal places in the
dividend exceeds that in the divisor; and if there
are not so many places, supply the deficiency by pre-
fixing ciphers.

EXAMPLES.

1. Divide .74 by .25. 6. Divide 3.1 by .25.
2. Divide 3.74 by .25. 7. Divide 79.1 by .125.
3. Divide .008 by .5. 8. Divide .12 by 1.6.
4. Divide 7.74 by 4.8. 9. Divide .8 by 3.2.

5. Divide 2.56 by .0032. 10. Divide 825 by 25.

If the number of decimal places in the dividend is less
than the number in the divisor, make them equal by an-
nexing decimal ciphers to the dividend, and then divide.

11. Divide 6 by .003. 12. Divide 28.475 by .0005.
To divide by 10, 100, etc., we move the decimal point
as many places to the left as there are ciphers in the divisor.

13. Divide 37.41 by 10.  15. Divide 843.7 by 1000.
1}. Divide 341.6 by 100.  16. Divide 83.86 by 100.
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TEST QUESTIONS.

If tenths are divided by tenths, how many decimal places will
there be in the quotient? How many, if hundredths are divided by
tenths? How many, if thousandths are divided by tenths? How
many, if thousandths are divided by hundredths? Give the rule for
division of decimals. State the three principles growing out of the
nature of decimals. If the number of decimal orders in the divi-
dend is less than those in the divisor, what must be done? How
do you divide by 10, 100, 1000, etc. ?

REDUCTIONS.
150. To reduce decimals to common frac-
tions.
Reduce .75 to a common fraction.
ILLUSTRATION. EXPLANATION.—We write the decimal in
5= =3 the form of a common fraction ; and reduce it

to its lowest terms. Hence, decimals may be
reduced to common fractions by the following

) RULE.
Express the decimal in the form of a common
fraction, and reduce it to its lowest terms.
EXAMPLES,
Reduce the following decimals to common fractions:

(2) ) - () (4) (5.)
032, 3112 7.002.  70.03.  .00012.

151. To redwce common [ractions to deci-

mals.
Reduce § to a decimal fraction. :
ILLUBTRATION. EXPLANATION.—} is 8 divided by 4. If we an-

4)3.00 nex one decimal cipher to 3, we obtain 8.0 = §§.
— This we divide by 4, and obtain the quotient {; and
75 a remainder %. We write the quotient under the
dividend, annex a cipher to the remainder 2, making &/ ; divide it
by 4, and write the result y§; in hundredths place in the quotient.
Hence the
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RULE.

Annex as many decimal ciphers to the numera-
tor as may be desired ; divide the result by the de-
nominator and point off from the right of the
quotient a number of decimal figures equal to the
number of ciphers annexed.

EXAMPLES,

Reduce the following common fractions to decimals:

13 3. 3 5. & 7. 3%
2. H. 4 43 6. §%. 8 & .
The exact value of some common fractions cannot be
- expressed in decimals, as in Example 5. In such cases,
continue the division until you obtain three decimal
figures in the quotient, and annex the sign + to the
result to denote incompleteness. ‘

Reduce the following fractions to decimals:
9. {r. 11, 4. 18. 184, 15, § of §.
10. $. 12. 68 1} 104. 16. 14.

Note.—If the number of figures in the quotient is less than the
number of ciphers annexed, prefix the requisite number of ciphers.

PRACTICAL PROBLEMS.

1. If 3.5 bushels of wheat cost $4.375, what does 1
bushel cost? What do 2 bushels cost?

2. If 3.7 barrels of apples cost $20.35, what does 1 bar-
rel cost? What do 2§ barrels cost ?

3. If a boat sails 34.78 miles in 3.7 hours, how far does
she sail in 1 hour? How far in 2 hours?
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4. 11 18.2 1bs. of butter cost $6.825, what does 1 pound
cost? What do 2 Is. cost? What 5 7bs.?

5. What is the sum of 4.1 acres, 3.72 acres, 4.82 acres,
and 815 acres? 5.3 4 6.05 4 7.005 4 3.06 =?

6. If & man travels-34.2 miles the first day, 19.9 miles
the second day, 18.87 miles the third day, and 19.7 miles
the fourth day, how far does he travel altogether ?

7. A grocer bought 15.4 lbs. of butter at 37.5 cents a
pound, and sold the lot for $7.225 ; how much did he gain
by the bargain ?

8. A.and B. start from the same point and travel in
opposite directions; A. travels at the rate of 17.4 miles
a day, and B. at the rate of 16.9 miles a day; how far
apart are they at the end of 4.7 days?

9. If 6.5 1bs. of sugar costs 74.75 cents, what does 1 5. -

cost ? What do 3.7 lds. cost ?

10. If two persons are 38 miles apart, and start toward
each other, the first at the rate of 3.5 miles per hour, and
the second at the rate of 4.1 miles per hour, how long
before they will meet ?

REVIEW QUESTIONS.

. What is a decimal unit? What is a ¢3cimal fraction? Define a
decimal point. In what two ways may a decimal be written? Ex-
plain the method of reading a decimal. Repeat the numeration
table from units to millions, and from units to millionths, State the
three principles of decimals. @ive the rule for reducing decimal
fractions to common fractions. Give the rule for reducing common
fractions to decimals, Reduce § to a decimal. What is the rule
for addition of decimals? For subtraction of decimals? What is
the rule for multiplication of decimals? For division of decimals ?

NoTE.—For more extended and thorough treatment of decimal
fractions, use Davies and Peck’s ‘‘ Complete Arithmetic.”
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CURRENCY.

DEFINITIONS.

152. Currency is anything that circulates as lawful
money.

-1563. Money is the measure of the value of things,
used as a medium of trade.

154. Specie or coin is metal stamped with a die to
give it a legal valus, and authorized by government to be
used as money.

155. A mint is a place in which the coin is manu-
factured.

156, Paper money consists of bills and notes author-
ized by government to circulate as money.

15%. A Denominate Number is one whose unit is
named ; as, 3 pounds, 4 feet, 5 dollars.

158. A simple denominate number is a unit or
collection of units of the same denomination ; as, 1 5., 3,
8 ft., ete.

159. A compound number is a collection of units
of the same nature, but of different denominations; as,
2 feet and 4 inches; 3 dollars and 5 cents ; 5 pounds and
8 ounces.

160. The scale of a compound number is a suc-
cesgion of numbers showing how many times the unit of
each denomination is contained in the unit of the next
higher denomination, Thus, in the table of English
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money, 4 farthings make-1 penny, 12 pence 1 shilling,
20 shillings 1 pound. The scale is 4, 12, 20. The scale
of the United States currency is 10, 10, 10, 10, ete.

The first is varying ; the second is uniform.

UNITED STATES CURRENCY.

161. The currency of the United States is a
decimal currency.

TABLE.

10 mills (m.) make 1cent . . . . . ¢t
10 cents “ 1dime . . . . d
10 dimes “ 1 dollar $.
10 dollars “ 1eagle E.

The coin of the United States consists of gold gilver,
nickel and bronze.

GorLp.—The double-eagle, eagle, half-es.gle, quarter-
eagle, three-dollar and one-dollar pieces.

SiLvER.—The trade-dollar, dollar, half-dollar, quarter-
dollar, ten-cent piece, and five-cent piece.

NickeL.—Five-cent and three-cent pieces.

BroNzE.—The one-cent and two-cent pieces.

EXERCISES FOR ORAL WORK.

1. How many mills in 1 cent? In 4 cents? In 8
cents? :
2. How many cents in 1 dime? In 5 dimes ? 6 dimes?.
3. How many dimes in 1dollar? In 8 dollars ? In 8$10°?
4. How many cents in 20 mills? In 30 mills? In 40°?
5. How many dimesin 50 cents ? In 80 cfs.? In 90 cfs.?
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6. How many dollars in 40 dimes ? In 60 dimes?
7. How many dimes and cents in 25 cents? In 75 cfs.?
8. How many cents in 5 dollars? In 50 dollars?
9. How many dollars in 300 cents? In 2,000 cents?
* 10. How many cents in 15 dollars? In 18 dollars? -

Expressions for United States currency are usually
written in the form of a mixed decimal, the dollar being
tdken as the primary unit. Thus, the expression 3 eagles,
2 dollars, 5 dimes, 4 cents, and 3 mills is written $32.543,
and read 32 dollars, 54 and '8 fenths cents.

_The terms dime and eagle are but little used; the term
mill is seldom employed, except in official reports and in
laying taxes. In business operations mills are generally
expressed as fractions of a cent. Since dimes are tenths
of a dollar, when the number of cents is less than ten, we
write a cipher in the place of tenths. Thus, $2.05.

Expressions for United States currency are usually read
in dollars and cents.

Read |
$31.25. $123.04.  $108.036.  $100.042.  $88.888.

Applxcatxon of the Rules for Decimals to U. S.
Currency.

ExaMPLES FOR WRITTEN WORK.

1. Write decimally 3 eagles, 4 dollars, 3 dimes, 5 cents,
and 2 mills.
2. Write 14 eagles, 4 dimes, 5 cents, and 7 mills.
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. Write decimally 86 eagles, 3 dollars, 2 cents, and 3 m.

Write decimally 70 eagles, 4 dollars, and 8 cents.

. Add $16.54, $13.43, $81.415, and $9.607.

. Add $3,814, $40.60, $31.875, and $118.436.

. Add $8.14, $32.415, %4.675, and $31.843.

. Add $0.17, $8.477, $30.303, and $8.888.

. From $14.62 subtract $1.89. $13.43—$9.235 =?
10 Find the difference between $25.873 and $19.984.
11. A man bought a box of raisins for $3.375, a box of

candles for $4.62, and 75 lbs. of sugar for $9.465; what

did he pay for the whole ?

12. A person bought a hat for $4.75, a coat for $19.65,
a pair of boots for $8.44, and an umbrella for $1.69; what
did they all cost him ?

13. A bookseller sold a dictionary for $8.25, 6 readers for
$7.44, 5 arithmetics for #4.75, and 20 spellers for $4.75;
what did he receive for them all ?

14. A dealer bought cloth for $18.42, and sold it again
for $27.105 ; what did he gain ?

15. A boy had $4.75 at the beginning of the week, and
earned during the week $5.92; if he spends $6.18, how
much will he then have ?

16. A farmer sold a horse for $187.25, two cows for
$84.90, and 40 bushels of oats for $22.46, for which he
received a wagon worth $213.26, and the balance in cash ;

how much cash did he receive ?

17. Multiply $4.75 by 9. 21 118.26 + 9 =?
18. $12.625 x 13 = ? 22. $1,220.03 + 14 =?

19. $88.115 x 21 =? 23. $2,022.02 = $T7.17 =1
20. $84.35 x 12.2 =? 2. $2.895.0438-$86.86 =?

© %NS M
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CANADA CURRENCY.
162. The currency of the Dominion of Canada is
decimal ; it is reckoned in dollars and cents.
The coin of Canada is silver and bronze.
FRENCH CURRENCY.
The coin of France is gold, silver and bronze.

TABLE.
10 centimes (ct.) make 1 decime, de.
10 decimes “ 1 franc, fr.

The primary unit is 1 franc; its value is $0.193.

ENGLISH MONEY.
163. This is the national currency of Great
Britain.
The primary unit is 1 pound sterling.

TABLE.
4 farthings ( far., or ¢r.) make 1 penny, d.
12 pence “ 1 shilling, s.
20 shillings “ 1 pound sterling, £.
21 shillings - “ 1 guinea, ¢.

The sign £ is usually written before the number to
which it applies.
"The coin of Great Britain is gold, silver and copper.
The pound is the unit of the money of account, and the
coin representing it is called a sovereign.
The value of the sovereign is $4.8665 U. S.
2 shillings make 1 florin, f.
5 shillings make 1 crown, cr.
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EXAMPLES.

1. In £5 how many shillings? How many in £8?

2. How many pence in 18s.? How many in 11s.?

3. How many pounds in 40s.? How many in 60s. ?

4. How many dollars in 10 sov.? How many in 8 sov.? -

6. How many sov. in 100s. ? How many in 120s?

6. In 6 francs how many centimes?

7. In 5 francs how many decimes ?

8. In 250 centimes how many francs?

9. In 140 francs how many U. 8. dollars?

10. In $20 how many francs?

11. How many U. 8. dollars in £4 ?

12, How many U. S. dollars in 60s. ?

13. How many U. S. dollars will it require to pay a draft
from London amounting to 258 pounds sterling ?

1}. I wish to pay a merchant in Paris 1250 fra.ncs how
many U. S. dollars will it require ?

15. How many U. S. dollars and cents in £3 5s. 6d.

‘What is currency? What is money? What specie? What, a
mint? Of what does paper money consist? What is the currency
of the United States?. Recite the table. How are expressions for
U. 8. currency usually written? When the number of cents is less
than 10, what is written in place of tenths of cents? In what de-
nominations are expressions of U. 8. currency usually read ? What
is the currency of Canada? How reckoned? What is the coin of
Canada? Of what does the coin of the U.S. consist? Name the
denominations of the gold coin. Of the silver coin. Of nickel. Of
bronze. What is the primary unit in the U.S8. and Canada cur-
rency ? Recite the table of French currency. What is the primary
unit? What is its value in U.S. currency? Recite the table of
English money. What is the primary unit? What is its value in

- U. 8. currency ? How is the pound sterling used ? What coin takes
its place in the currency of England? What is the value of the
sovereign in U. 8. currency?
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METRIC SYSTEM.

164. The Metric System is a system of weights and
measures based on a primary unit of length called a
Meter. The scale is decimal.

The Meter is one fen-millionth part of the distance
from the equator to the north pole. It is nearly equal to
39.37 inches.

MEASUEE OF LENGTH.

165. The primary unit is the meter.

- N

TABLE.

10 millimeters (mm.) make 1 centimeter (cm.)

10 centimeters “ 1 decimeter (dm.)
10 decimeters “ 1 meter (m.)

10 meters ¢ 1 decameter (decam.)
10 decameters “ 1 hectometer (kectom.)
10 hectometers « 1 kilometer (%ilom.)

10 kilometers ¢ 1 myriameter (myram.)

Nore.—If possible show the class a meter, and explain its sub-
divisions. If none is at hand, construct one from the Decimeter
on the 158th page.

EXERCISES AND EXAMPLES.

1. Measure your desk, and tell how many meters, or
meters and decimeters long it is. How many wide?

2. Measure the door, both its height and width.

3. How many centimeters long is your arithmetic?
How many wide ?
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4. How many milimeters wide is the Decimeter illus-

trated on this page?

6. How many decimeters in 12 meters?
6. How many centimeters in 20 millimeters? How

many in 50 ?

7. Change 25 decameters to meters.and decimals of a

meter.
8. Change 225 hectometers to meters
and decimals of a meter.

To WRITE NUMBERS IN THE
METRIC SYSTEM.

Write the meters in the units place,
decameters in tens place, hectometers
in hundreds place, the kilometers in
thousands place, myriameters in the
ten thousands place, decimeters in the
tenths place, centimeters in the hun-

dredths place, and millimeters in the -

thousandths place.

To ReEAp NUMBERS IN THE
METRIC SYSTEM.

We may read a number in the
Metric system in terms of all its units,
or in terms of any one of them.

The expression 24.25 meters may be
read 2 decameters, 4 meters, 2 deci-
meters, and 5 centimeters; but it is
ysually read 24 and ‘twenty-five hun-
dredths meters.
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ExXERCISES IN READING NUMBERS.
Read the following:
16 m.; 50 dm.; 75 cm.; 14 mm. ; 17 decam.; 28 kilom.

MEASURE OF SURFACE.
166. The primary unit is the Square Meter.

TABLE.

100 s8q. millimeters (sg. mm.) make 1 sq. centimeter,
(sg. cm.)

100 s8q. centimeters make 1 sq. decimeter, (sg. dm.)

100 sq. decimeters  “ 1 sq. ineter, (sg. m.)

100 sq. meters “ 1 are, (a.)

100 ares “ 1 hectare, (ka.)

For land measure the primary unit is the are (pro-
nounced a7).

MEASURES OF VOLUME.
167. The primary unit is the stere (pronounced
stair); it is a cubic meter.
' TABLE.

1000 cu. centin}eters (cu.cm.) make 1 cu. decimeter,
(cu. dm.)
1000 cu. decimeters make 1 stere.

For Woop MEASURE.

' 10 decisteres (d. st.) make 1 stere, (st.)
10 steres “ 1 decastere, (dec. st.)

The primary unit is the stere = 2759 cords.

N
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MEASURES OF CAPACITY.
The primary unit is the liter (lester) = 61.026 cu. in. ‘

TABLE.

1 liter, (L)
1 decaliter, (dec. 1.)

10 centiliters (cl.) make 1 deciliter, (d)
10 deciliters “
10 liters “
10 decaliters “

1 hectoliter, (kec. 1)

10 hectoliters ¢ 1 kiloliter, or stere, (k. 1.)

MEASURE OF WEIGHTS.

168. The primary unit is the gram. It is the weight
of a cubic centimeter of distilled water at 39° Fah.

. TABLE.
10 milligrams (m.g.) make 1 centigram, (c.g.)

10 centigrams “
10 decigrams “
10 grams “
10 decagrams «“
10 hectograms -

1 decigram, (d.g.)

1 gram, (g.)

1 decagram, (dec.g.)
1 hectogram, (kec.g.)
1 kilogram, (k1. g.)

Small weights are expressed in milligrams, and large
ones in kilograms. .The kilogram is the welght of a liter

of water at 39° Fah.

EXAMPLES.
Change the following to meters:

' (2.) )

s) - (4)

30 dm. 800 cm. 12000 mm. 150 decam.
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) (6.) 7.)
200 kectom. 5,000 kilom. 30,000 myriam.

Change the following to square meters:

8) 9.) (10, (12) (z2)
200 sg. dm. 3000 s¢q.cm. 6000 sg.mm. 15a. 27 ha.

Reduce the following to steres: :
(13) (14) (15.) (16.) (17)
5000 cu. dm. 15 dec. st. 3000 cu.dm. 400d.st. 20 dec. st.

Reduce the following to liters:

(18)  (19) (0.) (21) (22.)
500 cl. 120 dl 20 dec.l. 300 hec.l. 4000 k.1

Change
(23) (24 (25.)
20d.g. to dec.g. 500 hec.g. to g. 400 m.g. to c. g.
(26.) : (27.)
*6,000 g. to kil. g. 5 hec.g. to g.

28. Express in kilograms and decimals of a kilogram.
3 kil. g. 25 hec. g. 15 dec.g. 6 g.

On what is the Metric system based? What is the scale in the
notation of the Metric system ? The meter is what part of the dis-
tance from the equator to the north pole? What is its length in
inches? Recite the table of length. The meter is yy5oyyoy part of
what ? How are numbers written in the Metric system ? How may
a number be read in the Metric system ? Write the abbreviations of
the denominations in the table of length. Recite the table of
measure of surface. Draw a square decimeter on the blackboard.
Draw a square centimeter. How many square millimeters in the
square centimeter?
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BUSINESS OPERATIONS.
TERMS USED IN BUSINESS TRANSACTIONS.

169. The cost of a thing is the value in money paid
for it.

170. To find the cost of any number of
things when we know the cost of one.

1. What is the cost of 40 bushels of oats at 57 cents a
bushel ?
ILLUSTRATION.

$0.57 EXPLANATION.—Since 1 bushel costs $0.57,
40 40 bushels will cost 40 times $0.57 = §22.80.

$22.80
RULE.

Multiply the cost of one thing by the number
of things. '

EXAMPLES.

2. What is the cost of 5 yards of cloth at $5.50 a yard ?
3. Find the cost of 12} cords of wood at #7.50 a cord.
4. Find the cost of 56 ibs. of pork at 9% cfs. a pound.

Since it is not material which factor is used as the multiplier,
in examples like the last, for the sake of convenience, we multiply
by the smaller number, and observe the rule for pointing off deci-
mals. -

5. Find the cost of 32} yds. of ribbon at 37} cts. a yard.
6. Find the cost of 43} 7bs. of tea at 92} cfs. a pound.

7. A cask of wine contains 42} gallons, and is worth
$2.13 per gallon ; what is the value of the whole ?
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171. To find the cost of one thing, when we
know the entire cost, and the number of
things.

1. If 50 oranges cost $2.25, what do they cost apiece ?
Since 50 oranges cost $2.25, one orange costs ; of $2.25 = $0.045.

RULE.
Divide the entire cost by the number of things.

EXAMPLES.

2. .Jane bought 47 yds. of calico for $6.34} ; what did it
cost per yard ? Ans. 13} cents.

3. If 63} bushels of potatoes cost $35.24}, what is the
cost of 1 bushel, and what is the cost of 8 bushels ?

4. Find the cost of 17b. of tea, when 37} lbs. cost
$28.124. Find the cost of 3 ls.

5. If 44 yds. of linen cost $27.50, what is the cost of
lyd.? Of16} yds.? Of 26 yds.?

6. If 48 Ibs. of grapes cost $15.36, what will 13 Is. cost ?

7. How many lbs. of sugar, at 14 cfs. a pound, can be
bought for 56 bs. of butter, at 31% cfs. per 6. ?

8. A farmer sold 8 cows for $345; what was the average
value of each? :

172. To ﬂnd the number of things when
we know the entire cost, and the cost of one
thing. '

1. How many pounds of sugar, at 12} cents a pound,
can be bought for $106.25?

SOLUTION. 106.25 < .12} = 850, therefore 850 3. can be bought.
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RULE.
Divide the entire cost by the cost of one thing.

EXAMPLES.

2. How many yards of muslin, at 194 cents a yard, can
be bought for $22.815? How many for $50?

3. How many barrels of flour, at $12.44 a barrel, can be
bought for $485.16? How many for $625?

4 If a man earns $18.75 per week, how many weeks
will it take him to earn $323.43§?

6. How many yards of linen, at 64} cents a yard, can
be bought for $200.595? How many for $500?

6. How many barrels of flour, at $7.50 a barrel, can-be
bought for $217.507 How many for $750°?

7. If tea costs 85} cents a pound, how many pounds can
be bought for $117.564? "How many for $235.124?

8. How many bushels of potatoes, at 374 cents a bushel,
can be bought for $10.124? How many for $30.37}?

173. To find the cost of any number of
things, when we know the cost of 100 or
1,000 things.

1. What is the cost of 217 bananas, at $2.15 per hun-
dred ?

ILLUSTRATION.

*i)_L: = so.og%g ExpLANATION.—Dividing $2.15 by 100,

———  gives the cost of one banana; and multi-
1505 plying the cost of one by 217, gives the
42(1)-5 cost of 217 bananas.

$4.6655
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RULE.

Multiply the cost of 100 or 1,000 things by the
number of things, and move the decimal point two
places to the left when the cost of 100 is diven, and
three places when the cost of 1,000 is given,

EXAMPLES.
2. Find the cost of 1,622 bricks, at $6.25 per thousand.

8. What is the value of 874 f. of scantling, at $3.50 per
hundred ?

4. Find the cost of 3,240 shingles, at $5 per thousand.

6. How much must I pay for 375 bs. of beef, at $7.50
per hundred ?

6. If oranges sell at $2.25 per hundred, how much must
I pay for 288 oranges ?

174. To find the cost of any number of
pounds when we know the cost of a ton of
2,000 pounds.

1. Find the cost of a load of coal weighing 2,400
pounds, at $8.64 a ton.

ILLUSTRATION.
2)8.64 EXPLANATION.—Since $8.64 is the cost of
432 2,000 pounds, § of $8.64 or $4.32 is the cost of
2400 1,000 pounds ; 2400 pounds will cost $433$ times
—_— $4.32. We multiply by 2400, and move the
172800 decimal point three places to the left, which is
‘108::8 - equivalent to dividing the product by 1000,
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RULE.

Multiply half the cost of 1 ton by the number of
pounds, and move the decimal point three places to
the left.

EXAMPLES.

2. What is the cost of 8,136 Ibs. of coal, at $7 per ton ?

3. Find the cost of 3,714 78s. of steel. at $18.50 a ton.

4. Find the cost of 8,176 Ibs. of straw, at $16 a ton.

5. Find the value of 8,488 bs. of hay, at $14 per ton.

6. What is the cost of transportation of 3,635 lbs., at
the rate of $1.28 per ton?

7. Find the value of 70,432 lbs. of ore, at $2.50 per ton.

8. If building stone is worth §1 per ton, what will
88,311 1bs. cost ?

ALIQUOT PARTS.

175. An Aliquot Part of & number is one of the equal
parts, whether integral or fractional, into which the num-
ber can be divided.

The most important aliquot parts of a dollar are given
in the following

TABLE.

50 cfs. is § of $1. 124 cts. is 4 of $1.
33§ cts. © } of §1. 10 cts. « {5 of $1.
25 cts. © } of $1. 61 cts. © & of 81.
20 cts. ¢ }of $1. 5 cfs. © g of $1.

176. To find the cost of any number of
things when 1 thing costs an aliquot part
of $1.
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1. What is the cost of 60 lbs. of butter, at 33} cts. a
pound ?
ILLUSTRATION.—At $1 a pound, 60 pounds will cost $60. Since

the cost of 1 pound is } of a dollar, the cost of 60 pounds will be }
of $60 or $20.

RULE.

Divide the number of thingds by the number of
. times that the price of one thing is contained in $1.

EXAMPLES.

2. What is the cost of 40 bushels of potatoes, at 334
cents a bushel ?

3. Find the cost of 87 yds. of sheeting, at 25 cents a yd.

4. What is the cost of 147 yds. of calico, at 20 cfs. &
yard? What is the cost of 180 yards ?

5. How much will 168 /bs. of sugar come to, at 124 cfs,
a pound? How much at 33§ cents?

6. Find the cost of 64 bushels of oats, at 37} cfs. a
bushel.

The cost will be 3 times as much as though the price was 12}
cents a bushel ; hence it is } of 64 x 3 or $24.

7. Find the cost of 76 bushels of rye, at 75 cfs. a
bushel. Find the cost of 225 bushels.

8. How much will 118 7bs. of soap cost, at 124 cfs. a
pound? How much, at 6% cents?

177. To find the number of things when the
entire cost is known, and the cost of one is
an aliquot part of a dollar.
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1. How many bushels of apples at $0.50 a bushel, can be
bought for $212 ?

ILLUSTRATION. EXPLANATION.—Since $} will buy one
$212 — $} — 424 Dushel, $212 will buy as many bushels as
there are $} in $212.

RULE.

Divide the entire cost by such a fraction as will
express the cost of one as an aliquot part of a dollar.

EXAMPLES.

2. How many baskets of pears can be bought for $10 at
334 cents a basket ? :

8. How many pineapples can be bought for $22 at 124
cents each ?

4- How many pounds of cheese can be bought for $27
at $0.25 a pound? How many for $50?

5. How many quarts of peas can be bought for 83 at
$0.20 a quart ? How many for $5?

6. How many bushels of oats, at 75 cents a bushel, can
be bought for 45 bushels of wheat at $2.25 a bushel ?

What is currency? Illustrate. Repeat the table of United
States currency. In what terms do we write United States cur-
rency? By what rules do we operate on United States currency?
How do you find the cost of any number of things when you know
the cost of one? What is cost? How do you find the cost of one
when you know the entire cost and the number of things? How do
you find the number of things when you know the entire cost, and
the cost of one? How do you find the cost of any number of things
sold by the hundred or thousand ? How do you find the cost of any
number of pounds when you know the price per ton? What is an’
aliquot part of a number? How do you find the cost of any num-
ber of articles when the price of one article is an aliquot part of a
dollar?
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BILLS AND ACCOUNTS.

178. A Bill is a written statement of goods sold, of
services rendered, or of money paid.

179. An Account is a written statement of items of
debit and credit.

180. A Debtor is a person who owes another.

181. A Creditor is a person to whom something is
owed.

182. A Bill is receipted when the words ¢ Received
Payment” are written at the bottom, and the creditor’s
name is lawfully signed.

183. A Footing is the sum or amount of a bill.

184, Credit is what the creditor pays, or has paid.
Debit is what the debtor owes.

185. The Balance is the difference between the foot-
ings of the debit and credit sides of an account.

186. Abbreviations used in Accounts.

@. At. Doz. Dozen.

%. Account. Dg. Debit or Debtor.
AM’T. Amount. No. Number.

BaL. Balance. Pp. Paid.

Co. Company. - PEeR. By.

Cr. Credit or Creditor. REc’D. Received.

Do. The Same. % Per cent.

187. To find the footing of a bill.
Find the amount of each itemv and take the sum
of the results.
- 8
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Find the amount of the following bill of items:
NEwW YORK, May 1, 1878,

Mr. James Spendthrift,
Bought of Benjamin Saveall,

16 pounds of Tea, @ $0.85 per pound . . . .
20 « ¢ Coffee, @ $0.15} per pound . l ‘
15 yards of Linen, @ $0.66 per yard e e
Amount, . . . ¢
Received payment,
BENJAMIN SAVEALL.,

ALBANY, June 2, 1878.

Bought of Gideon Gould,
86 pounds of Sugar, at 9} cents per pound. .
8 hogsheads of Molasses, 63 galls. each, @ 27 eents I
agallon . .

5 casks of Rice, 200 pounds each @ 5 cts. per pound

2 chests of Tea, 80 pounds each, @ 96 cts. per pound
} Total cost, . . 8

Received payment, for GIDEON GOULD,

CHARLES CLARK.
188. To find the balance of an account.
Find the difference of the debit and credit
items of the account.

Mr. Jacob Jokns,

Find the balance of the following account:

A. T. Stewart & Co.
In account with A. L. Compton.

Dr. Cr.




Denominate numbers are of the same kind when they
“can be expressed in terms of a common unit. Thus, 3
shillings and 5 pence are of the same kind, because they
can both be expressed in pence.

If two denominate mumbers are of the same kind,
that which has the greafer unit is said to be of the higher
denomination. Thus, 3 shillings is of a higher denomina-
tion than 5 pence. '

"TABLES OF WEIGHTS.

TROY WEIGHT.

190. This is used in weighing gold, silver, and some
kinds of precious stones.
The primary unit is 1 pound.

TABLE.
24 grains (gr.) make 1 pennyweight . dwt.
20 pennyweights “ 1 ounce . . 0z

12 ounces “ 1pound Troy . . Tr
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APOTHECARIES WEIGHT.
191. This table is used in mixing medicines.
The primary unit is 1 pound, the same as Troy weight.

TABLE.

20 grains (gr.) make 1 scruple . . »
3 scruples “ 1dram . 3
8 drams “ lounce. . . %

12 ounces “ l1lpound . . B

AVOIRDUPOIS WEIGHT.
19?2. This is used in weighing the ord.ma.ry articles of
trade and commerce.
The primary unit is 1 pound, equal to 7000 grams
Troy weight.

TABLE.
16 ounces (0z.) make 1 pound . . . .
25 pounds “ 1lquarter. . . g¢r
4 quarters “ 1hundred . . cwt
20 hundred “ 1ton . . . . T

Nore.—In weighing coarse articles liable to wastage, as coal at
the mines, etc., it is customary to call 112 1bs. & hundredweight,
and 28 lbs. a quarter.

TABLE OF TIME.

193. Time is a measured portion of duration. Its
primary unit is one solar day.

An astronomical year is the time reqmred for the
earth to perform one revolution round the sun; but this
period does not contain an exact number of days; hence,
for civil purposes, an artificial year is adopted. The
artificial or civil year has sometimes 365 days, and some-
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times 366 days, so distributed that, after a long period,
the average length of the civil year is nearly equal to that
of the astronomical year.

Every year divisible by 4 (except centennial years not
divisible by 400) are leap years, all other years are com-
mon years.

TABLE.
60 seconds (sec.) make 1 minute . . . min.
60 minutes “ lhour . . . . hr
24 hours “ 1lday . . . . da
7 days “ l1week . . . . wk
365 days “ 1common year . c. yr.
366 days “ 1lleapyear . . Lyr.
100 years “ lcentury . . . C

The civil year is divided into 12 unequal parts called
months. Their order, and the number of days in each,
are shown in the table following:

TABLE OF MONTHS.

1. January . . 31 days, 7. July ... .. 30 days,
2. February .28 ¢ 8. August ...31 «
3. March ...31 « 9. September. . 30 «
4. April. .. .30 « 10. October . . .31 «
5 May ....31 ¢« 11. November . . 30 “
6.June ... .30 12. December . . 31 «

February has 28 days in common years, and 29 days in

leap years.
MEASURES OF LENGTH.

194. Magnitude is anything that can be measured.
195. A Line is the magnitude of length without
regard to thickness or breadth.
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A curved line is one whose direction :
changes at every point; as GH. /\

: G

A straight line is one whose direction CURVED LINE, "

does not change at any point ; as AB,

Straight lines are parallel when they STRAIGHT LINE.
have the same direction ; as CD and EF.

The length of a line is the numberof E— ¢
times it contains a given straight line PARALLEL LINES.
taken as a unit.

LONG MEASURE.

196. This table is used in measuring distances and
lines. The yard is the primary unit.

1 | 2 | 3
TABLE. .
12 inches (¢n.) make 1 foot . . . f
3 feet “ lyard . . . gd.
5} yards “ 1rod . . . rd
40 rods “ 1farlong . = fur
8 furlongs,or 320rods ¢ 1mile . . . mi -
3 miles “ 1l1lleague . . lea.

SURVEYORS' MEASURE..

19%. Used in measuring land.
The unit is a Gunter’s chain whichis equal to 66 feet.
It is divided into 100 equal parts called links.

TABLE.
7.92 inches ‘make 1link . . X
100  links, or 4 rods “ 1chain. . ch

80 chaing,or320rods ¢ 1mile . . mi
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MEASURES OF SURFACE.
DEFINITIONS.

198. A Surface is a magnitude that has length and
breadth, without thickness.

199. An Angle is the opening be-
tween two lines that meet at a point;
as, BAC. The lines AB and AC are a
called sides, and the point A is called ~A¥= Fig- 2
the vertex of the angle. 3
If the angle BAD is equal to the
angle BAC, BA is perpendicular to
DC, and the angles BAD and BAC Rm., Am,_n Fig. 1.
are right angles. ¢

200. A Square is a plane figure
bounded by four equal sides, and
whose angles are right angles; as

Fig. 3. (S, |
. Square. Fiz. 3.

201. A Rectangle is a plane 4 B ¢ D
figure whose opposite sides are l 1

equal, and whose angles are right 1 - B
angles.

A square foot is a square k 0P F
whose sides are each equal to one |.
foot; a square yard is a square | I' —
whose sides are each equal to 1 aquans, Fig, &

yard.
The unit of measure of a surface is a square, one of
. whose sides is equal to the unit of length.
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202. The Area of a surface is an expression for that
surface in terms of a square unit. Figure 4 represents a
square yard, each side of which is three feet long; the
area is nine square feet.

The area of a square or rectan;gle is found by
mudtiplying its length by its breadth.

SQUARE MEASURE.
Used for measuring surfaces.

TABLE.

144 square inches (sg. tn.) make 1 square foot . 8g. f%.
9 square feet ‘ “  1square yard . sq¢.yd.
304 square yards “ 1 square rod . sg.rod.

160 square rods “ lacre . . . A

LAND MEASURE.
This is used in finding the area of land.

TABLE.
10,000 square links (s¢./:.) make 1 square chain . sq. ch.
10 square chains “ lacre. . . . A
640 acres % 1 square mile . sg.mt.

In government surveys, a square mile is called a section,
and 36 sections make a fownship.

MEASURE OF VOLUME AND CAPACITY.

203. A volume or solid is a magnitude that has
length, breadth, and thickness or height.
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204. A cube is a volume or
solid bounded by six equal squares.
The bounding squares are called
faces. The sides of the squares
are called edges of the cube.

205. A unit of volume isa  §
cube whose edges are equal to a |l
unit of length. PARALLELOPIPEDON.

CUBIC MEASURE.
206. This is used in measuring volumes or solids.

TABLE.
1728 cubic inches (cu. in.) make 1 cubic foot . cu.f%.
27 cubic feet - “ 1 cubic yard . cu.yd.

A cord of
wood is a
pile 4 ft. wide,
4 ft.high,and
8 ft.long. A
footin length
from such a:
pile is a cord"
foot. -

TABLE.
16 cubic feet (cu. f¢.) make 1 cord foot . C. f¢.
8 cord feet “ lcord. . .C
DRY MEASURE.

20%. This is used in measuring grain, fruit, salt,
ete.
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The primary unit is 1 bushel. It is a cylindrical
measure 18 inches across, and 8 inches deep; containing
2,150% cubic inches.

TABLE.
2 pints (pf.) make 1 quart . . . _ ¢t
8 quarts “ l1peck . . . . pk
4 pecks “ 1bushel . . . . bu.

LIQUID MEASURE.
208, This is used in measuring liquids.

The primary unit is 1 gallon. It contains 231 cubic
inches.

TABLE.
4 gills (9i.) make 1 pint . . . _ pt
2 pints “ 1lquart. . . .gqt
4 quarts “ 1l1lgallon . .. gal
314 gallons  “ 1barrel . . . b8l
2 Dbarrels “ 1hogshead . . Akd.

ANGULAR MEASURE AND LONGITUDE.
A DEFI‘NITIONS.

209. A Circle is a portion of a
plane bounded by a curved line

every point of which is equally A D
distant from a point within called

the centre ; as, AED. The bound- ,,-

ing line is called the circumfer- Crmcrz.

ence; as, AED. Any part of the bounding line is
called an arc; as, ED.
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If a circumference is divided into 360 equal parts,

each part is called a degree.

210. A Diameter is a straight line passing through
the centre and terminating in the circumference ; as, AD.

211. A Radius is a straight line drawn from the
centre to any part of the circumference; as, CD, CE.

ANGULAR MEASURE.

212. The primary unit is the right angle. The nine-
tieth part of a right angle is a degree.
TABLE.
60 seconds (") make 1 minute
60 minutes “ 1 degree . °
90 degrees “ 1 right angle . ri. a.
360 degrees “ 1 circumference . e¢ir.
LONGITUDE.
213. Longitude of a
place is the distance east
or west from a given
meridian.
The earth revolves on
its axis once in 24 hours.
The circumference of
the earth is a circle, and,
like other circles, is sup-
posed to be divided into
360 equal parts called de-
grees (°). MERIDIAN LiNEs,

The sun appears to pass
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entirely round the earth, 360°, once in 24 hours ; in 1 hour
it passes i of 360° or 15° of longitude. Hence, for a
difference of 15° of longitude there is a difference of
1 hour of time, for 1° of longitude there is a difference of
1 of 1 hour of time, or 4 minutes; for 15’ of longitude
there is a difference of 1 minute of time; for 15" of longi-
tude there is a difference of 1 second of time. It is noon,
or 12 o’clock, at any place when the sun is on the
meridian of that place ; 15° west of that place it is 1 hour
earlier, or 11 o’clock; 15° east it is 1 hour later, or
1 o’clock, ete. Hence the following

TABLE.

A difference of 15° of longitude makes a difference of

1 hour of time.
A difference of 15’ of longitude makes a difference of

1 minute of time.
A difference of 15" of longitude makes a difference of

1 second of time.

REDUCTION.

214. Reduction is the process of changing the form
of a number without altering its value. Thus, $25 may
be expressed as 2500 cents, 500 cents may be expressed
as $5.

215. Reduction Descending is the operation of
changing a number from a higher to a lower denomina-
tion; as, dollars to cents. :

216. Reduction Ascending is the operation of
changing a number.from a lower to a higher denomma-
tion ; as, cents to dollars.
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EXAMPLES IN REDUCTION DESCENDING.
FOR ORAL WORK.

21%. 1. How many feet in 3 yards? In 5 yards?
2. How many feet in 4 yards and 2 feet? 5 yds. 3 ft.?
3. Reduce 16 feet to inches. Reduce 15 yards to sn.
4 Reduce 2 miles to chains. Reduce 5 miles to chains.
6. Reduce 2} sg. yds. to sg. fi. Reduce 5 3¢. fi. to sg.1n.
6. How many square chains in 12 acres? In 15 acres?
7. How many quarts in 4 gallons and 1 quart ?
8. In 5 bushels and 3 pecks how many pecks ?
9. In 4 Ibs. Avoirdupois how many ounces ?
10. How many scruples in 6 drs.? In 12 drs.?
11. How many pecks in 3 bushels of wheat ?
12. How many minutes in 6 hours and 10 minutes ?
13. How many pints in 7 quarts? In 10 gs.?
1}. How many pence in 3 crowns? In 8} crowns?
15. How many degrees in 2 right angles? In 4 right
angles ?

ExAMPLES FOR WRITTEN WORK.
Reduce £18 14s. 9d. 3 far. to farthings.

ILLUSTRATION. EXPLANATION.—Since £1 is equal

£18 14s. 9d. 3 far. to 20 shillings, there are 20 times
20 as many shillings as pounds, to
294 which we add 14s. (18 x 20) + 14
= 294s. Since 1 shilling is equal

12 to 12 pence, there are 12 times as
3537 many pence as shillings : to this

we add 9 pence. (204 x 12) + 9
_ 4 — 8537d. Since 1 penny is equal
14151 far. to 4 farthings, there are 4 times
as many farthings as pence, to
which add 8 farthings. (3537 x 4) + 8 = 14151 far. Heuce the
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I. Multiply the units of the highest denomination
by the number of the scale that connects this denom-
ination with the one next lower, and to the product

COMPOUND NUMBERS.

RULE.

add the units of the latter denomination.

II. Multiply this result by the number that con-
nects it with the next lower denomination, and
to the product add the units of that denomination.,

II1. Continue this operation till the required de-

nomination is reached.

©OND OB BN

NN ~N N
SRIISHERVIVRS

EXAMPLES.

. Reduce 3 1bs. 4 0z. 5 dwts. Troy, to pennyweights.
. Reduce 1 7. 7 o0z. 15 dwts. 4 grs. Troy, to grains.

Reduce 73 2 ® 15 grs. to grains.

. Reduce 4% 53 2D to grains.
Reduce 3 grs. 15 Ibs. 4 0z. avoirdupois, to ounces.

Reduce 6 7. 10 cwt. 3 grs. 4 lbs. to pounds.
Reduce 7 wks. 2 da. 4 hrs. to hours.

. Reduce 4 da. 16 hrs. 42 min. to minutes.

Reduce 2 wks. 5 da. 8 hrs. to seconds.

. Reduce 16 rds. 4 yds. 2 f¢. 9 in. to inches.

. Reduce 1 mi. 240 rds. 2 yds. to feet.

. How many inches in 7 ch. 74 li.?

. Reduce 4 mi. 3 ch. to links.

. Reduce 40 sg. rds. 8 8g. yds. to square feet

. How many acres in 56 sg. mi.?

. Reduce 2 4. 74 sqg. li. to square links.

. Reduce 20 cu. ft. 168 cu. in. to cubic inches.
. How many pints in 4 du. 3 pks. 6 gts.?

. Reduce 5 bu. 2 pks. 4 ¢gfs. 1 pt. to pints.
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EXAMPLES IN REDUCTION ASCENDING,
FOR ORAL WORK.

218. 1. How many f¢. in 216 én.? How many yds.?
2. How many dollars in 6400 cents? In 9600 cents?
3. In 54 square feet, how many square yards ?

4. In 450 square chains, how many acres ?

6. How many cubic yards in 162 cubic feet ?
6. In 200 cord feet, how many cords of wood ?
7. Reduce 360 square chains to acres.

8. How many hands in 164 inches?

9. Reduce 224 pints to pecks.

10. Reduce 92 quarts to gallons.

11. In 96 ounces, how many pounds Troy?

12. Reduce 48D to ounces?

13. Reduce 480 dwt. to pounds.

1}. Reduce 1200 minutes to hours.

15. How many degrees are 480 minutes ?

16. Reduce 240° of longitude to hours.

17. How many minutes are 480 seconds ?

18. How many dozen oranges are 480 oranges ?

FOR WRITTEN WORK.

1. Reduce 8,743d. to pounds sterling.

ILLUSTRATION. EXPLANATION.—Since 124. make 1s.,

12 ) 8743 there are yy as many shillings as pence.
Qe Hence, 8,748d. = 728s. ; the remainder

20) 128s. + vd. 7 we express in pence. Since 20s. make
£36 + 8s. £1, there are g 8 many pounds as shil.

lings — £86 ; the remainder 8 we ex-
press as shillings ; hence, 8,743d, = £86 8s, 7d.
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RULE.

I. Divide the given number by the number of the
scale that connects it with the next higher denon-
ination ; the remainder will be units of the same
denomination as the dividend.

II. Divide the quotient by the number that con-
nects it with the next higher denomination ; the
remainder will be units of the denomination of the
new dividend.

III. Continue the operation till the required de-
nomination is reached.

2. Reduce 11,911 grains to pouads Troy.
Ans. 2 lbs. 16 dwts. ¥ grs.
3. Reduce 876 dwis. to pounds Troy.
4. Reduce 1,511 grs. to ounces, apothecaries’ weight.
6. Reduce 1,694 o0z. avoirdupois, to quarters.
6. Reduce 8,842 lbs. to tons. Reduce 4,412 bs. to Zons.
7. Reduce 7,620 minutes to days.
8. Reduce 687 krs. to weeks. Reduce 348 Ars. to wks.
9. How many yards in 786 ¢n. ? In 1572 ¢n.?
10. How many miles in 897 rds. ? In 1794 rds.
11. Reduce 2,875 in. to yards. Reduce 575 in. to yds.
12. Reduce 510 pfs. to bushels. Reduce 255 pfs. to bu.
13. Reduce 352 g¢fs. to bushels. Reduce 704 g¢s. to bu.
1. How many gallons in 840 ps.? In 420 pis.
15. Reduce 8,532 gi. to gallons. Reduce 2,133 gi. to gal.
16. How many degrees in 8,844"? In 4,422’
17. How many cubic yards in 162 cubic feet ?
18. In 200 cord feet how many cords of wood ?
19. Reduce 360 square chaius to acres.
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ADDITION OF COMPOUND NUMBERS.

219. Addition of Compound Numbers is the
cperation’ of finding the sum of two or more compound
numbers.

The principles are the same as in simple numbers.

EXERCISES FOR ORAL WORK.

1. What is the sum of 9 inches and 11 inches? Of 22 in.
and 13 in.? Of8 ft. and 17 f£.? Of 9d. and 164d.

2. What is the sum of 2 f%. 4 in., and 6 f7. 3 in.?

3. What is the sum of 2 yds. 1 f¢, and 3 yds. 4 f¢.?

4. What is the sum of 2 gals. 3 ¢¢s., and 3 gals. 3 gts.?

6. What is the sum of 3s. 84., and 5s. 94.7?

6. What is the sum of 3 yds. 3 f%.,, 5 yds. 1 ft.,and 7 yds.?

7. What is the sum of 2 wks. 3 das., and 3 wks, 4 das.?

8. What is the sum of 8 sg. f%. 16 s¢. ¢n., and 5 sq. f¢.?
4 sq. tn.?

9. Find the sum of 3 bush. 1 pk., and 4 dush. 2 pks.

10. What is the sum of 2°3'4",and 3°1'2",and 5°2'3"?

OPERATION OF ADDITION OF COoMPOUND NUMBERS.

Let it be required to find the sum of £7 45.3d., £11 9s.8d.
and £14 12s.9d.

ILLUSTRATION. EXPLANATION.—We write the numbers so that

£ 8 d. nunits of the same denomination shall stand in the

7 4 3 samecolumn. We add the right hand column,

11 9 8 and find its sum is 20d. = 1s. 84.; we write 8d,

14 12 9 under the column in the place of the amount,and

£33 6s. 84, add 1s with the column of shillings, which

amounts to 26s. — £1 6s.; we write 6s. under the

column, and add £1 with the coluinn of £s., which amounts to £38.
The required sum is therefore £33 65 84. Hence, the following
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RULE.

I. Write the numbers so that units of the same
denomination shall stand in the same column.

II. Add the units of the lowest demomination,
and divide their sum by the number of the scale
that connects this denomination with the next
higher one ; set down the remainder, and carry the
quotient to the next column.

III. Add the units of the second column thus
increased, and proceed as before, continuing the
operation till all the columns have been added.

EXAMPLES.

Perform the following indicated additions:

(1) @) )
£ s d 3 D grs cwt. qrs. 1bs.
1 14 8 1 2 10. 4 1 18
3 12 7 21 .9 2 3 7
5 2 9 3 1 7 1 2 13
() ) (6.)
wks. da. hrs. yds. ft. in. e
2 5 v - 2 2 8 20 15 20
3 4 11 1 1.7 18 13 15
5 6 14 3 1 6 21 14 30
1 4 20 4 0 11 16 30 10
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) (CA) (9) (120.)
T. cwt.qrs.  ozdwis.grs. gals.qts. pts. bu.pks.qts.

2 115 11 19 12 4 3 1 53 4
1 3 2 4 16 5 32 0 115
3 2 18 2 11 15 T 1 0 11 0 3
5 3 7 6 3 7 6 2 1 326
1 2 23 115 4 2 01 6 31

‘What is addition of compound numbers? What compound num-
bers can be added? Give the rule for addition of compound num-
bers.

SUBTRACTION OF COMPOUND
NUMBERS.

220. Subtraction of Compound Numbers is the
operation of finding the difference between two compound
numbers.

The principles are the same as in subtraction of simple
numbers.

EXERCISES FOR ORAL WORK.

1, From 11 ¢n. subtract 6 i». From 12 f¢. subtract9 /.
2. What is the difference of 7 pks. and 4 pks.?

3. What is the difference between £3 4s., and £1 2s.?
4. What is the difference between 2s. 7d., and 1s. 4d. ?
5. 8yds.2ft. —6yds. 1ft.=?

6. 7 gals. 1 gt. — 5 gals. 3 gts. =?

7. 15 f¢. 8 in. — 9 ft. 11 in. = ?

OPERATIONS OF SUBTRACTION OF COMPOUND NUMBERS.

Let it be required to find the difference between
£9 4s5.3d. and £2 18s. 6d.
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TLLUSTRATION. EXPLANATION.—We write the subtrahend
£ s d. under the minuend, so that units of the same
9 4 3 denomination shall stand in the same column.

2 18 6 ‘We begin at the right. Since 6d. is greater than 3d.
“£6  Bs. 94. We add 12d. to 3d. making 15d., from which we
subtract 6d., and write the remainder 9d. beneath.
To compensate for 12d. added to the minuend, we add 1s. equal to
12d. to the next number of the subtrahend, obtaining 19s., which
being greater than 4s., we add 20s. to 4s., obtaining 24s., from which
we subtract 19s., and write the remainder 5s.beneath. To compen-
sate for 20s. added to the minuend, we add £1 equal to 20s. to the
subtrahend, obtaining £3, which we subtract from £9, and write the
remainder £6 beneath ; hence, the remainder is £6 5. 9d.
In like manner we treat all similar cases; hence, the following

RULE.

1. Write the subtrahend under the minuend so
‘that units of the same denomination shall stand in
the same column.

II. Subtract each number in the subtrahend from
the one above it in the minuend, and write the
remainder in the line below.

II1. If any number in the subtrahend is greater
than the one above it in the minuend, add to the
latter as many units as make one of the next
higher denomination, perform the subtraction, and
add 1 to the next number in the subtrahend.

EXAMPLES.

() (2) (%) (4)

2 8 4 da. hrs. min, yds. ft. in. oz. wts. grs.
Fom 9 5 2 57 21 43 46 1 7 13 18 5
subtract 6 3 1 49 23 39 35 210 9 19 23
Remainder, 3 2 1 7 22 4 10 1 9 3 18 6
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(5) (6.)
tun. hhd. gal. qt. pt yr. wk. da. hr. min. sec.
From 151 3 50 3 2 95 25 4 20 45 50
Take M 2 54 3 2 80 30 6 23 46 56

INTERVAL BETWEEN DATEs.

To find the interval between two dates, we subtract the
earlier from the later. To do this, we write the number
of the year, the number of the month, and the day of the
month of each date; we then perform the subtraction,
counting 30 days to a month, and 12 months to a year.

ILLUSTRATION.

Dates. yrs.  mos. da.
June 3, 1776, written . . 1776 6 3
Oct. 16,1771, <« . _ 171 10 16

Interval . . . 4 yrs. 7" mos. 17 da.

ExPLANATION.—Having written the dates asshown on the right,
we proceed according to the preceding rule.

8. What is the interval between Nov. 10, 1862, and
March 4, 1875°?

9. What is the interval between Sept. 21, 1851, and
Feb. 11, 1873 ?

MULTIPLICATION OF COMPOUND
NUMBERS.

221. Multiplication of Compound Numbers is
the operation of taking a compound number as many
times as there are units in the multiplier.

The principles are the same as in the multiplication of
simple numbers.

\
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EXERCISES FOR ORAL WORK.

1. How many inches are 7 times 8 inches?
2. What is the product of 84. multiplied by 11?
Express the answer in shillings and pence; thus
8d. x 11 = 88d. = 48.8d. Ams. ~
. What is the product of 2 f¢. wultiplied by 16 ?
Express the answer in yds. and f?.
. What is the product of 7 g¢s. multiplied by 13?
. What is the product of 1 f%. 3 7. multiplied by 9°?
. What is the product of 4 du. 3 pks. multiplied by 9?
. What is the product of 1s. 7d. multiplied by 8?
. What is the product of 8 gals. 2 ¢fs. multiplied by 4?
. Find the product of 2 fons 3 cwt. multiplied by 6 ?
10. What is the product of 2°3' 1" multiplied by 5 ?

Se

© % N D A~

OPERATION OF MULTIPLICATION OF COMPOUND

NUMBERS.
Let it be required to multiply £4 2s. 5d. by 16.
ILLUSTRATION. ExPLANA;l'ION.—We write the multi-

£ s d plier under the multiplicand, then multi-
4 2 5 ply 5d. by 16, obtaining 80d. = 6s. 84. ;
16 we write 8d. beneath, and add 6s. to the
I product of 2s. x 16, obtaining 88s. = £1
. £65 183, 8d. 18s; we write 18s. beneath and add £1
to the product £4 x 16, obtaining £865,

which we write beneath ; hence the following

RULE.
I. Multiply the units of the lowest denomination
in the multiplicand by the multiplier, and divide
the product by the number of the scale that connects

this denomination with the one next higher; set
down the remainder.
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II. Multiply the units of the next higher denom-
ination in the multiplicand by the multiplier, add
the quotient to the product, and divide the sum by
the number of the scale that connects this denomi-
nation with the one next higher: set down the
remainder and preserve the quotient to be added to
the next product.

III. Continue this operation till all the parts of
the multiplicand have been multiplied.

EXAMPLES.
Perform the following multiplications :
(1.) (2.) (3.)
bu. pks. gts. gals. gts. pts. £ s d
3 2 7 5 2 .1 5 4 9
. u o 12 N
40 3 5 67 2 0 3¢ 13 3
(4) (6)

T. cwt. s oz wk. da. hrs. min. sec.
2 14 10 12 2 4 7 15 18
o 15 12
40 16 11 4 31 2 15 3 36

6. Multiply 17 lbs. 5 o0z. 12 dwts. 16 grs. Troy, by 9.
7. Multiply 4 cwt. 3 grs. 8 lbs. by 28.

8. Multiply 17 da. 14 hrs. 14 min. 15 gec. by 12,

9. Multiply 16° 11’ 13" by 7.

DIVISION OF COMPOUND NUMBERS.

223. Division of Compound Numbers is the oper-
ation of dividing a compound number by an abstract
number, or by a similar denominate number.



192 COMPOUND NUMBERS.

The principles are the same as those used in the division
of simple numbers.

ExERCISES FOR ORAL WORK.

1. Divide 35 nuts equally among 7 boys.

2. What is the quotient of 18s. divided by6? Byo?

8. What is the quotient of 48 yds. divided by 12 ?

4 Divide 12s. 9d. by 3. Divide 18s. 6d. by 6.

6. What is the quotient of 84 yds. 3 quarters divided
by 3?

6. Divide 57 lbs. by 19 ibs. Divide 114 lbs. by 19 ibs.

7. What is the quotient of 84 yds. divided by 12 yds. ?

8. Divide 9 yds. 2 f%. 6 in. by 3. Divide 18 yds.

9. Divide 24° 30’ 36" by 6. Divide 48° 24’ by 8.

10. A floor contains 40 sq. yds., and its length is
8 89. yds. ; what is its breadth ?

OPERATION OF Di1visioN oF CoMPOUND NUMBERS.
Let it be required to divide £65 18s. 8d. by 16.

ILLU!‘I.'MTION

16) 65 18 8( £4 23.5d. ExpLANATION.—Dividing £65 by
64 16 gives a quotient of £4 and a re-

£1 mainder £1. Reducing £1 to shillings

20 and adding 18s., we have 88s.; divid-

ing 38s. by 18, gives a quotient 2s. and

38s. a remainder 6s. Reducing 6s. to pence

32 and adding 8d., we have 80d. ; divid-
6s. ing 80d. by 16, we find & quotient 5d.

12 Hence the following

80d.

80
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RULE

I. Divide the units of the highest denomination
in the dividend by the divisor ; set down the quo-
tient as a part of the required quotient.

II. Reduce the remainder to the next lower
denomination, and to the result add the units of
that denomination for a new dividend, and pro-
ceed as before.

III. Continue this operation till the division is

completed.
EXAMPLES.

1. Divide 24 da. 19 Ars. 30 min. by 6.

2. Divide 43 wks. 2 da. 9 krs. by 9.
- 8. Divide 39 du. 2 pks. 1 ¢¢. by 11.

4. Divide 1 7. 19 cwt. 2 grs. 12 Ibs. by 7.

6. Divide 56 bs. 6 oz 17 dwts. by 9.

6. Divids 14 cw?. 1 ¢r. 8 Ibs. by 13.

7. Divide 13 du. 3 pks. by 2 bu. 3 pks.

ExPLANATION.—The dividend is equal to 55 pks., and the divisor

is equal to 11 pks. ; hence the quotient of 13 bu. 8 pks. <+ 2 bu.
8 pks. is equal to 55 pks. <+ 11 pks. = 12, Ans.

All similar cases may be worked by the following

RULE.
Reduce both numbers to the same denomination
and divide as in simple numbers.

8. Divide 21 wks. 5 da. by 2 wks. 5 da.
9. Divide 2 ¢rs. 12 lbs. 9 oz by 5 lbs. 11 oz.
10. Divide 19 du. 3 pks. 3 gts. by 3 bu. 3 pks. 7 qts.
9
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REVIEW QUESTIONS.

What is a bill? An account? A debtor? A creditor ? How is
a bill receipted? What is a footing? What is debit? Write the
abbreviations of at, account, amount, balance, company, creditor,
debtor, paid, and received. How do you find the footing of a bill?
How the balance? What is reduction? Define reduction deseend-
ing. . Define reduction ascending. Recite the table of troy weight.
What is its primary unit? Recite the table of aveirdupois weight.
Recite the table of long measure. What is its unit of measure ?
What is magnitude? What is a line? A curved line? A straight
line? What are parallel lines? Recite the table of surveyors
measure. For what is it used? What is a surface? An angle?
Ilustrate an angle, and name its parts. Define a square. A square
foot. A square yard. What is the primary unit of the measure of
surface? What is an area? How is the area of a square or rect-
angle found ? Recite the table of square measure. Recite the table
of fluid measure. For what used? What is its primary unit? Re-
cite the table of dry measure. For what used? What is the primary
unit? Describe the bushel. What is a circle? What the circum-
ference? Diameter? Radius? Recite the table of angular mea-
sure. What is its primary unit? What is longitude? Recite the
table of longitude. What is a volume? A cube? Faces of a cube?
Edges? Recite the table of cubic measure. What is a cubic foot ?
A cord foot? A cord of wood?! How do you reduce pounds sterling
to shillings ? How farthings to pounds? What fundamental rule is
used in reduction descending? In reduction ascending? Tell the
number of days in each month of the civil year. How can you tell
when a year is a common year? How, when it is leap year? How
many days in each? Is 1878 a leap year? Will the year 2000 be
common, or leap year? How many days were there in the year
1800? When will the next leap year occur? What is compound
addition? What compound numbers can be added ? Give the rule
for addition of compound numbers? What is subtraction of com-
pound numbers? Give the rule. How do you find the interval be-
tween two dates? What is multiplication of compound numbers?
Give the rule. What is division of compound numbers? How many
cases are there? Give the rule when the divisor is abstract. Give
the rule when the divisor is similar to the dividend.

NoTe.—For a more extended treatment of Denominate Num-
bers, see Davies & Peck’s Complete Arithmetic.
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PERCENTAGE AND ITS APPLICATIONS.

224, Per cent means by the hundred, or hun-
dredths. Thaus, 3 per cent of $100 is {§5 of $100, or §3.

1. What is 2 per cent of 100? Of 300? Of 60?

2. How many dollars is 5 per cent of $100? Of. $50°?

3. How many yds. is 7 per cent of 100 yds? Of 500 yds.?

225. The sign of per cent is 4. Thus, 35 of 20 is
read 3 per cent of 20.

Read the following examples:

4 4% of 20; 5% of 100 ; 6% of 30; 7% of $200.

6. 1% of 8100 ; 9% of 27 ; 10% of 33 feet ; 11 of 50.

6. 12% of 17 bushels; 209 of 450 ships; 30% of 72.

226. The rate per cent, or simply rate, is the
number of hundredths taken ; thus, in the expression 74
of 245, the rate is 7 hundredths.

1. How many per cent is .04? .06? .08? .077.12P.17?

2. How many hundredths is 6%? 3%°? 5%? 7%? 115°?

8. How many hundredths is 18%? 17%? 21%? 25%?

4. How many per cent is 257 .31? .16? .187 .09°?

6. What is the decimal expression for 1}% ?

SovuTroN. .01} = .015.

Per cent expressed by means of a common fraction may
be expressed decimally by annexing two ciphers to the
denominator, and reducing the result to a decimal.

ILLUSTRATION. $% = #y = .008.

6. What decimal fraction is 4% ?
7. Express $% decimally. 8. Express $% decimally.
9. Express 3% decimally. 0. What decimal fraction

is 3%°?
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11. How many hundredths is 100%? 200%?
12. How many hundredths is 125%? Express it deci-
mally.
SorurioN. 125% = 434§ = 1.25, Ans.
13. Express 250% decimally.

22%. Percentage is some per cent of a given num-
ber. -Thus, $6 is the percentage on $100, when the rate
is 6 per cent.

1. What is the percentage on $200 at 5 per cent?

2. What is the percentage on $3528 at 2 per cent ?

3. What is the percentage on $230 at 7 per cent?

4. What is the percentage on 350 yards, at rate of 3% ?
5. Find the percentage on $15 at 50 per cent.

228. Base is the number on which percentage is reck-
oned. In the expression 7% of $100, the base is $100.

229. Amount is the base increased by the percentage.
The amount of $100 at 8 per cent, is $100 4 $8 = $108.

1. What is the amount of 8200 at 3 per cent ?

2. If 500 is the base, and 6 the rate, what is the
amount? What, if 600 is the base, and 7 the rate?

3. If $648 is the base, and $16 the percentage, what is
the amount ? ‘

4. Find the amount when the base is $4000, at 2%.

6. Find the amount when the rate is 6, and the base is
8456,

230. The Difference is the base diminished by the
percentage. Thus, the difference of $100 diminished by
8 per cent, is $100 — $8 = $92.
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1. What is $600 diminished by 3 per cent ?

2. Find the difference when the base is $875 and the
percentage $26.25.

3. Find the difference when the base is $10,000 and the
rate 1s 6%. :

4 What is the difference when the base is $275 and the
rate is 4% ?

5. What is the difference when the base is $72 and the
rate is 30% ?

EXERCISES FOR ORAL WORK.

1. What is 5 per cent of 40 ibs. ?

2. If $80 is increased by 57% of itself, what is the amount?

8. What is the difference of 80 yards diminished by
3 per cent of itself ?

4 What per cent of 100 is $7? 87 18?7 20°?

5. The base is $200 and the rate 7%; what is the
amount ? What is the difference ? )

6. A man had 30 chickens, 20 per cent of them were
destroyed by foxes ; how many were destroyed ? How
many were left ?

7. How many marbles are 7% of 500 marbles?

8. A boy answered 25 questions in arithmetic, his
brother answered 60% of that number; how many ques-
tions did the brother answer ?

9. A man who held $10,000 worth of United States
bonds, sold 10% of them ; what value of bonds did he
gell? What value of bonds had he left?

10. Let the base be $20,000 and the rate 6% ; what is the
percentage? What the amount? What the difference ?
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PRINCIPLES.

231. From what precedes we have the following
principles:

1. The percentage 13 equal to the base multiplied by the
rate expressed decimally.

2. The amount is equal to the base multiplied by 1 plus
the rate expressed decimally.

3. The difference ©s equal to the base multiplied by 1
minus the rate expressed decimally.

Since either of two factors is equal to their product
divided by the other, we have the following principles :

4. The rate is equal to the percentage, divided by the
base.

8. The base ts equal to the percentage divided by the
rate expressed decimally ; to the amount divided by 1 plus
the rate ; or to the difference divided by 1 minus the rate
expressed decimally.

232. To find the Percentage, when the base
and rate are given.

See Principle 1, Art. 231.

EXAMPLES.

1. What is 5% of 75 Ibs. ?
BoLuTioN. 75 lBs. x .05 = Amns. 3.75 lbs.
2. What is 7% of 115 Ibs.? Of 25 lbs.? Of 50 1bs.?
3. Whatis 117 of 83157 Of $248? Of $600 ?
4 What is 16% of 52 wks.? Of 20 wks.? Of 50 wks.?
6. What is 257 of 4,120 yds. ? Of 5640 yds.?
6. What is 40% of 72 bu.? Of 300 du.?
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7. What is 120% of $250? Of $840? Of 7847
8. What is 100% of 87 f¢.? Of 500 f£.? Of 600 f¢.?
9. What is 2107 of 40 gals.? Of 63 gals.? Of 94 gals.?
10. What is 607 of $60? Of $500?
11. What is §% of $1,000? Of 88,0007 Of $6,000?

233. To find the Amount, when the Base
and Rate are given.

See Principle 2, Art. 231.

EXAMPLES.

1. What is the amount of 150 /bs. increased by 10%
of itself ? 150 %bs. x 1.10 = Ans. 165 Ibs.

2. What is the amount of $300 increased by 35% ?

3. What is the amount of 610 yds. increased by 16%?

4. What is the amount of 76 acres increased by 15% ?

5. What is the amount of $218 increased by 9%°?

6. What is the amount of 48 tons increased by 80% ?

234. To find the Difference, when the Base
and Rate are given.

See Principle 3, Art. 231.

EXAMPLES.

1. What is the difference between $108 and 30% of
itself ? $108 x .70 = $75.60, Ans.

2. What is the difference between 160 rods and 80%
of itself ?

8. Diminish $540 by 30% of itself.

4. Diminish 64 weeks by 8% of itself.

6. Diminish 880 yds. by 30% of itself.

6. Diminish 81,050 by 7% of itself.
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235. To find the Rate, when the Base and
Percentage are given.

See Principle 4, Art. 231.

EXAMPLES.

1. The percentage is $90.24, and the base is $752;
- what is the rate ?
$90.24 <+ 752 = .12 = 12 per cent, Ans.

2. What is the rate, when the percentage is $7 and the
base is $100? What, when the base is $500 ?

3. Find the rate, when the base is $400 and the per-
centage is $20.

4. What is the rate, when the percentage is 60 6s. and
the base is 300 lbs. ?

6. Given the base $2,000, and the percentage $200;
what is the rate ?

6. A gentleman in Cleveland sends to his friend in
New York $50,000, asking him to take out $500 for his
services, and invest the balance in New York Central
R. R. stock ; what rate per cent of the money sent does
he pay for the services of his friend? What rate per cent
of the money invested does he pay ?

236. To find the Base, when the Rate and
Percentage are given.
See Principle 5, Art. 231.
EXAMPLES.
1. 960 is 25 per cent of what number ?
SorurioN. 960 = .25 = Ans. 3,840.
2, 74 is 62} per cent of what number ?
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3. 450 is 112 per cent of what number ?

4. Of what number is 66, 2 per cent?

5. In a school 100 pupils are present ; this number is
80 per cent of the pupils on the roll ; what is the number
on the roll ?

MISCELLANEOUS PROBLEMS.

1. The population of a town in 1860 was 3,750, and
in 10 years it increased 30%; what was the population
in 1870°?

2. A merchant bought goods to the amount of $3,150
and paid 15% on their first cost for transportation and
insurance ; what was their final cost?

3. A man has 50 geese, 40% more of chickens than
geese, and 60% more of ducks than chickens; how
many chickens has he, and how many ducks ?

4. A cask of wine contained 44 gals., but 18% of it
leaked out ; how much remained ?

6. A man has a capital of $20,000, of which he loses
35%; how much has he remaining ?

Define per cent. - What is percentage? What is the base?
What is the rate? Illustrate. What. is the amount? What the

difference? Repeat the 5 principles of percentage. Write an
example that will illustrate each principle.

COMMISSION.

23"%. Commission is a percentage paid to an agent
for transacting business.

238. An Agent is one who transacts business for an-
other. If he buys and sells merchandise, he is called a
Commission Merchant, or Factor; if he buys and
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sells stocks, exchange, real estate and the like, he is called
a Broker; if he collects debts, taxes, and the like, he is
called a Collector.

239. A Consignment is a quantity of merchandise
sent to an agent for sale. The party that sends the goods
i called the Consignor; and the party to whom they
are sent is called the Consignee.

240. An Account of Sales is an account rendered
by the Consignee to the Consignor.

241. The Net Proceeds is the remainder after de-
ducting commission and other expenses.

All problems in Commission are golved by the principles
of percentage.

The base in Commission is generally what the agent ex-
pends or collects ; but in buying and selling stocks, and
the like, the commission is based on the par value.

EXAMPLE S.

1. A commission merchant received a consignment of
wheat which he sold for $2,850; what was his commission
at the rate of 4% ? Ans. 8114,

2. A commission merchant purchased cotton for a
manufacturer to the amount of $5,140; what was his

commission at 2% ? Ans. $102.80.
3. A broker sells a house for $13,400; what is his com-
mission at 13% ? Ans. $150.75.

4. A broker buys 6 lots of land for $8,490; what is his
commission at 3% ?

6. A cotton broker sells 40 bales of cotton, each weigh-
ing 450 bs., for 15 cts. per pound ; what is his commission

at 137 ?



COMMISSION. 203

6. My agent purchased goods for me to the amount of
$7,850, on which I agreed to pay 2}% commission; how
much must I pay him ?

7. An architect builds a house which costs $13,710, and
charges 2}% for his services; what is his bill ?

8. A broker sold 70 shares of stock whose par value
was $100 per share ; what was his commission at }7 ?

9. What commission should a broker receive for selling
100 shares of stock whose par value is $100, at }% ?

10. Find Ehe net proceeds of the following account of
sales:

Sales on account of JoEN R. BENsSON, Rochester, N. Y.

1878. DESCRIPTION. 8 CTS.

Jan. 4 200 bbls. lour @ 8 - - -
17 115 bu. wheat @ $1.10 -
20 | 1000 /bs. butter @ 30¢c. - -
Gross amount

OHARGES.
Freight and cartage, $48.75
Storage - - - - 10.50
Commiss’non$ @47 |

Net proceeds - - - §

What is commission? What is an agent? A commission mer-
chant? A broker? A collector? A consignment? A consignor?
A consignee? What is the net proceeds? How do you solve prob-
lems in commission? What is the base? What is account of
sales? :

NoTteE.—For a more extended treatment of Commisgion, see
Davies & Peck’s Complete Arithmetic.

- |
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PROFIT AND LOSS.

242, Profit and Loss are commercial terms indicat-
ing gain or loss in business transactions.

If the selling price of any article is greater than the
cost price, there is a profit; if the selling price is less
than the cost price, there is a loss.

The cost price is usunally taken as the base.

Problems in profit and loss are solved by the principles
of percentage.

EXAMPLES.

1. A man bought a horse for $220 and sold him at an
advance of 15% ; what did he gain ?

The gain is the percentage.

The base is $220; hence, $220 x .15 = $33, the gain.

2. A merchant bought goods to the amount of $1,200,
and sold them at a loss of 8% ; how much did he lose?

3. A grocer bought sugar for 8650, and sold it at an
advance of 20% ; what did he receive for it ?

4. A dealer bought tea for 8940, but was obliged to sell
it at a loss of 12% ; what did he get for it ?

6. For what must a house, that cost $11,000, be sold so
as to gain 15% on the cost price ?

6. Coffee was bought at 22 cis. a pound for what
must it be sold to gain 20% ?

7. A merchant bought 100 pieces of muslin at $7 a
piece, and sold it at a gain of 16}%; what did he receive
for the lot ?

‘What is profit and loss? When is there a profit in business?
When is there a loss in business? What is the base? By what
principles do we solve problems in profit and loss ?

Note.—For the application of percentage to Insurance. Taxes,
etc., see Davies & Peck’s Complete Arithmetic.
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SIMPLE INTEREST.

243. Interest is a percentage paid for the use of
money. It is reckoned at a certain rate per cent for
each year.

The Principal is the sum on which interest is com-
puted ; the Rate is the per cent for 1 year; and the
Amount is the sum of the principal and interest for any
given time,

244. Legal Rate is the rate of interest fixed by law.

Interest depends on the principal, the rate, and the ¢time.

ExERCISES FOR ORAL WORK.

1. What is the interest on $25 for 1 year, at 6 per cent?
825 x .06 = Ans. $1.50.

2. What is the interest on $15 for 1 year, at 7% ?

What is the principal in each of these examples ?

What is the rate? What the time ?

3. What is the interest on $30 at 7%, for two years ?

$30 x .07 = $2.10 = int. for 1 year; the int. for 2
years is twice the int. for 1 year; $2.10 x 2 = $4.20, Ans.

4. What is the interest on 8100 for 4 years, at 7% ?

6. What is the interest on $200 for 3 years, at 6%?

6. What is the interest on $500 for 5 years, at 7% ?

7. What is the amount of $300 for 1 year, at 7%?

The amount is the sum of the principal and interest ?

$300 x .07 = $21, the int. ; $21 + $300 = 4Am’t. $321.

8. Find the amount of $200 for 2 years, at $67.
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9.
10.

SIMPLE INTEREST.

What is the amount of $300 for 3 years, at 7% ?
Find the amount of $400 for 2 years, at 7% ?

245. When the time is given in years, the
interest may be found by the following

RULE.

Multiply the principal by the rate, and multiply
that result by the number of years.

1

»®

© % ND M e

10.
11.
12.
13.
14
15.
16.

EXAMPLES.

What is the interest on $85 for 4 years, at 7%?
Ans. $85 x .07 x 4 = $23.80.
What is the interest on $96 for 3 years, at 6% ?
Ans. 896 x .06 x 3 = $17.28.
What is the amount of $336 for 5 years, at 5% ?
What is the amount of $242 for 3 years, at 7% ?

. What is the interest on $425 for 5 years, at 7% ?
. What is the interest on $650 for 2 years, at 7% ?
. What is the interest on 8780 for 3 years, at 6% ?
. What is the interest on $850 for 5 years, at 6% ?
. What is the interest on $1,200 for 7 years, at 7%?

What is the interest on $1,400 for 3 years, at 7% ?
What is the interest on $890 for 4 years, at 5% ?
What is the amount of $510 for 3 years, at 7% ?
What is the amount of $1,240 for 4 years, at 77 ?
What is the amount of $1,780 for 3 years, at 6%?
What is the amount of $1,672.15 for 4 years, at 7%?
What is the amount of $1,587.73 for 3 years, at 6%?
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246. To find the interest when the time is
any number of months.

ALI1QUuOT PARTS OF A YEAR. .

12 mo. are 1 year, 6 mo. are } of 1 year,
11 mo. are 1} of 1 year. 5 mo. are { of 1 year,
10 mo. are § of 1 year, 4 mo. are } of 1 year,
9 mo. are } of 1 year, 3 mo. are } of 1 year,
8 mo. are § of 1 year, 2 mo. are } of 1 year,
7 mo. are y% of 1 year, 1 mo. is o of 1 year.

ExErcises FoR ORAL WORK.

1. What is the interest on $100 for 6 months, at 7% ?

Since the interest on $100 at 7% for 1 year is $7, for 6 months,
the half of 1 year, it is § of $7, or $3.50. Ans.

2. What is the interest on $200 for 3 months, at 7% ?
. Since the interest on $200 at 7% for 1 year is $14, for 3 months,
the } of 1 year, it is } of $14, or $3.50. Ans.

RULE.

I. Find the interest for one year ; take such part
of this interest as the given number of months is
part of 12 months or 1 year; or,

II. Multiply the principal by the rate and divide
the product by 12 ; then multiply the quotient by
the number of months.

ExAMPLES FOR WRITTEN WORK.

8. What is the interest on $300 for 6 months, at 6% ?
4. What is the interest on $400 for 4 months, at 7% ?
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. What is the interest on $200 for 5 months, at 6%?

. Find the interest on $240 for 4 months, at 8%.

. Find the interest on $553 for 5 months, at 6.

. Find the amount of $150.25 for 6 months, at 8%.

. What is the amount of $204 for 11 months, at 7%?
10. What is the interest on $228 for 9 months, at 6% ?
11. Find the amount of $137.50 for 8 months, at 6%.

12. What is the amount of $7596 for 10 months, at 8% ?

© %NS,

RULE WHEN THE RATE IS 6 PER CENT.

Multiply the principal by half the number of
months, and move the decimal point two places to
the left hand.

24%. To find the interest when the time is
any number of days. ‘

For the sake of convenience in business transactions, 30
days are generally considered 1 month.

AriQuor PARTS OF A MONTH.

To find the aliquot parts of a month write the number
of days for a numerator, and 30 for a denominator; and
reduce the fraction to its lowest terms ; Thus, 25 days are
%5 = § of a month; 15 days are }§ = % of a month.

EXERCISES.

1. If the interest on a certain sum be $60 for 1 month,
how many dollars will it be for 1 day ?

Since 1 day is § of 1 month, the interest for 1 day is ¢; of the
interest for 1 month ; i of $60 = $2, Ans.
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2. The interest on $400 for 1 month, at 9%, is $3 ; what
is the interest on $400, at 9%, for 15 days?

Since 15 days are the } of 1 month, the interest for 15 days is
of the interest for 1 month ; } of $3 is $1.50, Ans.

8. If 86 is the interest of a certain sum of money for
1 month, what is the interest of the same sum for 20
days?

Since 20 days are § of 1 month, the interest for 20 days is § of
$6, or $4, Ans.

4. The interest on $900 at a certain rate for 1 month is
$5.25; what is it for 6 days? .

Since 6 days are } of 1 month, the interest for 6 days is } of
$5.25 = $1.05, Ans.

From these illustrations we deduce the following

RULE.
I. Find, the interest for 1 month, take such a part
of this interest as the given number of days is part
of 30 days or 1 month ; or,

" II. Divide 1 month’s interest by 30, and multi-
ply the quotient by the given number of days.

EXAMPLES.

. What is the interest on $460 for 15 days, at 7%?
What is the interest on $784, at 7%, for 20 days?
What is the interest on $1200 for 10 days, at 6% ?
What is the interest on $184 for 21 days, at 7% ?
What is the interest on $250 for I8 days, at 67 ?
What is the interest on $375 for 25 days, at 7% ?
What is the interest on $450 for 6 days, at 9% ?
What is the interest on $500 for 7 days, at 7% ?

N

IR IS SN
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248. To find the interest when the time is
in years, months, and days.

Find the interest on %360 for 3 years 7 months and 25
days.

ILLUSTRATION. EXPLANATION.—
360 We find the int. for
07 1 year by multiply-

2 ) 25.20 Int. for 1 yr. ing the prineipal by
3 the rate expressed

75.60 Int. for 3 yrs. decimally. We

6 ) 12.60 Int. for 6 mo. multiply the int. of

3)2 ; 2.10 Int. for 1 mo. Z' 7 mo. tlhgf‘;ai bfyo fygt;eﬁ::

int. 5

170 Tat for 10 4 | 9% Wo then take §of

$92.05 Int.for3 y 25 d. the int. of 1 year

Q -05 Int.1or3 yrs. 7mo. @ for the int. for 6

mo., and } of the

interest for 6 months for the interest for 1 month. We then take

} of the interest for 1 month for the interest for 15 days, and } of

the interest for 1 month for the interest for 10 days; hence the in-
terest for 8 yrs. 7 mo. 25 da. is $92.05.

B8ECOND ILLUSTRATION.

12) 25.20 $360
T 210 .07
7 25.20 Int. for 1 year.
$14.70 3
75.60 Int. for 3 years.
30)2.10 14.70 Int. for 7 mos.
Kid 1.75 Int. for 25 days.
25 $92.05 Int. for 3 years,
35 7 months, and
14 25 days.
1.75

EXPLANATION.—We find the int. for 1 yr. and for 8 yrs., as in
the first illustration. We then divide 1 year’s int. by 12, which
gives us $2.10, the int. for 1 mo. Multiply the int. for 1 mo. by 7,
obtaining $14.70, the int. for 7 mo. We then divide the int. for
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1 mo. by 80 to find the int. for 1 da., and multiply this int. by 25 to
find the int. for 25 da., which is $1.75. We then place the int. for
7 mo. and the int. for 25 da. under the int. for 8 years, and find

their sum, $92.05.
RULE.

Find the interest for each period and add the
results.

ExaMpLES FOR WRITTEN WORK.

1. What is the interest on $174 for 3 yrs. 2 mos.,

at 6%°? Ans. $33.06.
2. What is the interest on $350 for 2 yrs. 6 mos.,
at 7% ? . Ans. $61.25.

8. What is the interest on 8700 for 4 yrs. 7 mos., at 7% ?
4. What is the interest on $825 for 2 yrs. 9 mos., at 6%?
6. What is the amount of $950 for 3 yrs. 6 mos., at 7% ?
6. What is the amount of $686 for 3 yrs. 8 mos., at 6% ?
7. What is the amt. of 1,218 for 1 yr. 11 mos., at 7%?
8. What is the amt. of $1,250 for 2 yrs. 3 mos., at 6% ?

NOTES.
249. A Promissory Note is a written promise to
pay a sum of money, either on demand, or at some par-
ticular time.

The party that signs the note is called the Maker,
the party to whom it is payable is called the Payee,
and the party that has legal possession of it is called
the Holder.

A Negotiable Note is one that is payable either 7o
order, or to bearer ; the following is the
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ForM oF A NEGOTIABLE NOTE.

Fe78.00. Hovs %é /({Z(} 2 1570
&d:/;‘t Uatlue 40%1“2‘8% &%fﬂmﬁ 'Zé- %ay
%zzn @;e, et addcled, Lhrce Hundied and

Govetoard Zae.

John Doe is the payes. He can transfer it by writing his name
across the back ; he then becomes the endorser. -Richard Roe is
the maker, and the person to whom it is ¢ransferred becomes
the holder. -

The Face of the note is the sum named in it.

250. To find the interest on a note we have the
following
RULE.
I. Subtract the date of the note from the date of
settlement ; the result will be the time.

II. Find the interest on the face of the note for
this time.
EXAMPLES.
1. A note for $250 at 7%, bears date Oct. 10, 1877; how
much interest will be due Dec. 13, 1878.
ILLUSTRATION. EXPLANATION.— Here the time
mo. da. is 1 yr. 2 mos. 8 da., and the inter-

yr.
1878 12 13 oL

est on $250 for this time at the
187710 10 o e

lyr. 2mo. 3da. $20.562, Ans.
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2. A note for $780 at 7%, bears date July 5, 1870; how
much interest is due May 17, 1873 ? Ans. $156.52.

3. A note for 8960 at 6% is dated Dec. 24, 1871;
what amount is due on the note June 12, 1874 ?

4. A note for $1,140 at 7% is dated Jan. 11, 1872;
what is its amount June 5, 1874 ?

PARTIAL PAYMENTS.

251. A Partial Payment is a payment of a part of
the amount due on a note or other obligation.

The date and amount of each partial payment is
indorsed, that is, written on the back of the note, and is
to be taken into account at the settlement.

The following rule, for settling a note with endorse-
ments, is adopted by the Supreme Court of the United
States, and is called

THE SUPREME COURT RULE.

I. Find the amount of the given principal up to
the time when the sum of the partial payments
equals, or exceeds, the interest then due; from this
subtract the sum of the partial payments up to the
time considered.

II. Take the remainder for a new principal and
proceed as before, continuing the operation to the
time of settlement.

EXAMPLES.

1. On a note for $1,250 at 6%, dated June 10, 1876,
are the following endorsements:
December 16, 1876, $30.
July 4, 1877, . $250.
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What is the amount due August 25, 1878 ?

. OPERATION. ExPLA — W
Principal, . . . $1250 see by iz:plzgt?on tha:
Int. to July 4, 1877,. 80 - the first payment is less
Am’t July 4, 1877, . $1330 than the interest then
Sum of payments, . 280 due; we therefore find
Remainder, . . . . $1050 the amount of the note

Int. to Aug. 25, 1878,  134.925 UP to the date of the

2907 oo=  Pecond payment, which
Amount, . . $1184.925 $1,330; from this we

subtract the sum of the first and second payments, and then find
the amount of the remainder from the time of the second payment
up to the date of settlement ; this gives $1,184.925.

2. On a note for $960 at 7%, dated March 17, 1875, are
the following endorsements :

March 1%, 1876, $250.
March 17, 1877, §350.

What is due March 17, 1878 ? Ans. $515.3163.

DISCOUNT

252. Discount is a percentage deducted from the
face of a bill, debt, or note.

COMMERCIAL DISCOUNT.

253. Commercial Discount is a percentage deducted
from the face of a bill of merchandise.

The face of the bill is the Base, and the difference be-

tween this and the discount is called the Net Proceeds, .

To find commercial discount we have the following

p—
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RULE.

1. Multiply the face of the bill by the rate per
cent, and the product will be the discount.

I1. Subtract the discount from the face of the
bill, and the difference will be the net proceeds.

1. What is the discount on a bill of #350 at 2% > What
the net proceeds?

2. Coal is sold on credit at $5 per ton ; what is the cost
price, the discount being 12%?

3. Bought a bill of goods whose face is $1,300, at a
discount of 2}% ; how much must I pay ?

4. Sold 50 bbis. of flour at $7.50 per bdl., deducting 73%
for cash; what was the net proceeds ?

PRE_SENT VALUE AND TRUE DISCOUNT.
254. The Present Value of a debt, payable at a

future time, is a sum which, being placed at interest,
will give an amount equal to the debt when it falls due.

255. True Discount is the difference between the
amount of the debt and its present value. Hence the

RULE.
I. Divide the amount of the debt by $1 plus the
interest of $1 for the given time and at the given
rate ; the quotient will be the present value.

© II. Subtract the present value from the amount
of the debt; the remainder will be the true
discount.
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1. What is the present value of $500 due 2 years hence,
money being worth 7% ?
2. What is the true discount on a debt of $600 due
1 year hence, if paid now, at 6% ?
BANKS AND BANK DISCOUNT.

256. A Bank is an incorporated mstltutlon, author-
ized by law to deal in money.

25'%. Bank Discount is a percentage charged for ad- -
vancing money on a note or other obligation, payable at &
future time.

258. A noteissaid to Mature when it becomes legally -
due, which is 3 days after it is nominally due. These 3
days are called Days of Grace.

‘ ForM oF BANK NoOTE.
Fr000. Ao 9/4/&4; d/émc/ 2, 187¢,
Sty days afler dale I fisomiie 2o fiay
b Hhe aucet of Clipied G. Barnes, ane Haa-
sand dallaw, at' tbe Aetiofiatilan Tantk,
Hevu Yask.
Ghllartos Maidin.
@e c%«? s s87¢.

EXPLANATION.—Suppose this to be discounted on the day of
its date. Alfred C. Barnes endorses it by writing his name across
the back, and delivers it to the discount clerk. Interest is then
computed on the face of the note for 63 days—the days of grace

-
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being added to the time mentioned in the note—at 7%, the legal
rate in New York. This sum, $12.08, is the Bank discount. Sub-
tracting the discount from $1000 we have $987.92 the proceeds.
If the note is not paid before the close of banking hours of the
last day of grace, May 4, a written notice, called a Protest, is
sent to Mr. Barnes, and he then becomes liable for its payment.

EXAMPLES.

1. A note for $2000, payable 60 days after date, is dis-
counted at the rate of 7%; what is the proceeds ?

2. A note for $3000, dated April 5, 1878, and payable
90 days after date, at 7%, is discounted on the day of its
date; what is the proceeds ?

REVIEW QUESTIONS,

What is interest? What is the principal? The rate? The
amount? On what three elements does interest depend? Give the
rule for interest when the time is given in years. When the time

is given in months. Give the rule for interest when the time is -

. given in days. Give the rule for interest when the time is given
in years, months, and days. What is a promissory note? Who
is the maker? The payee? The holder? When does the payee

, become an endorser? What is the rule for finding the interest
on a note? What is a partial payment? How endorsed? Give
the Supreme Court rule for settling a note with endorsements.
What is discount? What is commercial discount? Give the rule
to find commercial discount. What is present value ? What is true
discount? Give the rule to find true discount. What is a Bank?
‘What is Bank discount? When is a note said to mature? What
are days of grace? Write the form of a Bank note. Explain the
method of discounting & Bank note.

Note.—For a full treatment of percentage and its applications,
see Davies & Peck’s Complete Arithmetic. See the same work for
a full treatment of Proportion, Analysis, Square and Cube Roots,
Mensuration, etc.

10



MISCELLANEOUS EXAMPLES.

1. A wagon wheel that turns round 846 times in running 1 mile,
turns round 82,870 times in running from New York to Philadel-
phia: what is the distance between the two cities? .Ans. 95 miles.

2. A gentleman bought 4 loads of hay ; the first load weighed 1}
tons, the second weighed 1 ton, the third weighed { as much as the
first and second together, and the fourth weighed 11} tons: how

much hay did he buy? . Ans. 4% tons,
8. If $54 dollars will purchase 9 barrels of flour, how many bar-
rels will $186 buy ? Ans. 81 barrels.
4 A ship is 97 f¢. 6 ¢n. long; how many times her own length
does she sail in running 78 miles ? Ans. 4,224 times.
5. What is the bank discount on a note for $400, payable 90
days after date, at 6% ? Ans. $6.20.
6. A.owned } of a ship, and sold # of his share for $18,500 ; what
would the entire ship bring at the same rate? Ans. $80,625.

7. A. can do § a8 much work as B,, and B. can do # as much as
C.; if C. can do a piece of work in 10 days, how long will it take
A. to do it? Ans. 18% days.

8. The longitude of Nantucket is 70° 5’ 39", and the longitude of
New York City is 74° 0' 8" ; what is the difference of longitude of
the two places? Ans. 8° 54 24",

9. A commission merchant received a consignment of corn, which

he sold for $894, receiving & commission of 3} % ; what was his
commission ? Ans. $31.29.

10. A. and B. commenced business on the 1st of January with a
capital of $5,000 each ; during the year A. lost 40% of his capital,
and B. gained 30% of his capital ; how much more capital had B.,

at the end of the year, than A.? Ans. $3,500,
11. A, borrows $580 at a bank, payable in 60 days; what is the
net proceeds, interest being reckoned at 7% ? Ans. $661.05.
12, What is the cost of $4,000 of U. 8. 5-20’s at 110%, and bro-
kerage at }% ? Ans. $4,410.

13. 1t 7% barrels cost $24}, what will 1 barrel cost? Ans. 8%,
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W™ The index figures denote the page. KA

A
Abbreviations, 169. -
Abstract Number Defined, 31.
Account Defined, 169.
Addition, 33.
Addition Defined, 34.
Agent Defined, 202.
Aliquot Parts of a Number, 166.
Amount in Per Cent, 196.
Analysis of Fractions, z00.
Angle Defined, 17s.
Angular Measure, 178, 179.
Apothecaries Weight, 17a.
Application of Rules of Decimals, 153.
Arabic Notation, 23.
Area Defined, 176.
Arithmetic Defined, 23.
Avoirdupois Weight, 172.

B
Balance Defined, 169.
Balance of Account, 170.
Base in Per Cent, 196.
Bill Defined, 169.
Bill Receipted, 169.
Bills and Accounts, 169.
Business Operations, 162,

C

Cancellation Defined, gs.

“ in Division, gg.

. Rule for, g9.
Ciphers on the right of Factors, 68.
Circle Defined, 178. .
Classification of Numbers, 31.
Common Divisor, rco.

o Multiple, 102.
Common Fractions to Decimals, 148.
Complex Fractions Reduced, 139.
Composite Numbers, 70.

Compound Numbers, Addition of, 185.
Compound Numbers, Subtraction, 187.

Compound Numbers, Multiplication
of, 189.
Compound Numbers, Division of| 1g2.
Concrete Numbers Defined,. 31.
Counting,
Credit Defined, 169.
Creditor Defined, 169.
Cube Defined, 175.
Cubic Measure, 177.
Currency Defined, 151,
o U.S., 152.
¢ Canada, 155.
“ French, 155.
b English, 155.
D

Debtor Defined, 169.

Decameter, 179.

Decimn.l Fractions, Formation of, 134.
o Defined, 135.

** Manner of Writing, 135.

¢ Notation of, 136,

*  Numeration of, 137.

¢ Principles of, 138.

*  Addition of, 139.

**  Subtraction of, 141.
Decimals, Application of Rules, 153.
Decimals, Multiplication of, 343.

“ Division of, 146.

“ to Common Fractions, 148.
Decimeter, 158.

Denominate Numbers Defined, 31, 157.
Denominator Defined, ros.

Difference Defined, 46.

Difference in Per Cent, 196.

lesion Defined, 75.

Signs of, 77.
¢ Table, 78.
¢ Long, Defined, 81.
%  Short, * 81
« ‘“  Rule, 83.

¢ Fraction in the Quotient, 82,
*  Proof, 83.



INDEX. 1
Division, Long, Rule of, 84. Fraction, Multiplied by a whole num-
“ Ciphers on right, 85, 93, 94. ber, 122.
Divisor, Exact, gs. “  Divided by a whole number,
Dry Measure, 177, 137,
- “ Division of, 127.

English Money, 155.

Equal Factors, ¢7.

Equality, Sign of, 3s.

Equation Defined, 38.

Even Number, g6.

Exact Divisor, gs.

Exercises in Numbers, 17, 18, 19.
Exponent, ¢8.

P

Factoring, g6.
Factors Defined, 62.
Figure Defined, 22.
Footing Defined, 169.
“ of a Bill, 169.
Frwﬁon Deﬁned 62.
Value of, 10s.
“ Terms of, 106.
“ Proper, Defined, 107.
“ Improper, **  107.
o Mixed, “ x07.
“ Simple, “ 107,
* Complex, “ 107.
Compound,*  107.
“ Inverted, *“ 107.
“ Analysis of, 108.
“ Principles of, 108,
“ Reduction of, 109.
“ Reduced to lower terms, 109,
. “ higher “ 109.
lowest * 110
“ Improper to whole numbers,
I11.
“ Division of, 127.
“ by a whole number, 127.
“ by a Fraction, 129.
o Complex, 130.
“ Reduced to Decimals, 148.
* Reduced to Equivalent, x114.
" to Least Common Denom-
inator, 115.
b Addition of, 116.
“ Subtraction of, r19.
“ Multiplication of, r21.
“ Multiplied by a Fraction, 124.

“ “

“ Divided by a Fraction, 128,
Fractional Unit, ros.
. G
General Principles, g2.
Greatest Common Divisor, 100, 10I.

Incxensmg and Dimunshing by 1, 12
by 2, 13.
by 3, 14.
by 4, 15.
by s, 16.

“ “
“« “
.“ .

Integer Defined, 3a2.
Interest ¢  20s.

L
Land Measure, 176.
Legal Rate Defined, 205.
Liquid Measure, 178.
Local Value, g2.
Long Measure, 174.
Longitude, 179.
M
Measure of Capacity, 160,
* Length, 157.
ot Volume, 1s9.
v Surface, 159, 175.
“ Weight, 160.
Meter, 157.
Metric System Defined, 157.
Metrlc System How to Write, 158.
Read, 158.
Mint Defined, 151,
Minuend Defined, 46.
Minus s 47
Mixed Numbers, 107.
Mixed Numbers to Improper Frac-
tions, 113.
Money Defined, 151.
Months, Table of, 173.
Multiple Defined, x02.
Multiplication, 6o.
Multiplication Defined, 62.
Multiplicand o 6a.
Multiplier “ 62,
“ one figure, 65.
any number of figures, €
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Multiplier abstract, 93.
Multiplicand and product, like, g3.
Multiplying by one Factor, g3.

N

Net Proceeds, 202.
Notation and Numeration, 22.
Notation Defined, 22.
Notation Rule, 30.
Number Defined, 22.
Number Denominate, 151.

. Compound, 1s1.

“ Simple Denominate, r51.

¢ Compound Denominate, 1s1.

" Scale of Compound, 1s1.
Numeration Defined, 22
Numeration Rule, 30.
Numerator Defined, 10s.

(1]
Odd Number, g6.
Orders of Units,

P
Parenthesis, 47.
Per Cent Defined, 19s.
s Sign of, 19s5.
“ Principles of, 198.
Percentage Defined, 196.

* Difference, 196.
Periods of Figures, 29.
Power, 8.

Prime Numbers, ¢6.

**  Factors, Rule, g7.
Problems Defined, 41.
Product Defined, 63.

Profit and Loss, 204.
Proof, Addition, 39.
.** Subtraction, so.

*  Multiplication, 67.

*  Division, 86,
Properties of Numbers Defined, go.

R

Radius Defined, 179.
Reduction Defined, 180.
Reduction Ascending Defined, 180.
Reduction Descending Defined, 180.
Reduction of Fractions, xog.
Reciprocal of a Number, 107.

. Fraction, 107.
Rectangle Defined, 17s.
Remainder Defined, 46.

INDEX.

Roman Notation, 23.
Rule, Definition of, 30.
-]
Scale Defined, ga.
$*  Uniform, ga.
“  Varying, gz.
Scale of Compound Numbers, 151.
Short Division, 81.
Sign of Addition, 3s.
**  Subtraction, 47.
*  Multiplication, 62
*  Division, 77.
*  Equality, 3s.
Similar Numbers Defined, 32.
Simple and Local Value, 26.
Simple Value of Figures, g2.
Solution Defined, 41.
Square Defined, 200. \
Square Foot Defined, 17s.
Square Measure, 176.
Subtraction, 4s.
Subtraction Defined, 46.
Subtraction, Rule of, s3.
Subtrahend  * 46.
Sum Defined, 34.
Surface Defined, 17s.
Surveyor’'s Measure, 174.
T
Tables of Weights, 171.
Time, Table of, 172, 173.
Troy Weight, 171.
1 4]
Unit Defined, 22, 88.
Unit of a Number,
Units, First Order, 26.
¢ Second Order, 26,
¢ Third Order, 26.
“ Fourth Order, 26.
¢  ofa Number, 32.
Unlike Numbers, 32.
U.S. Currency, 152.
v

Varying Scale, ga.
Volume and Capacity, 176.
W
Whole Number Divided by a Frac-
tion, 128,

‘Word Notation, 22.
‘Writing Numbers, 8, g, 10, 11.

. by Figures, 20.

s by Letters, 21.











