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CHAP. X.

Of the Multiplication and Division of Fractions.

101. The rule for the multiplication of a fraction by an
integer, or whole number, is to multiply the numerator
only by the given number, and not to change the deno-
minator: thus,

2 times, or twice 1 makes %, or 1 integer;
9 times, or twice  makes %; and

3 times, or thrice £ makes 3, or 1

4 times -5~ makes 22, or 1.2, or 1%.

But, instead of this rule, we may use that of dividing the
denominator by the given integer, which is preferable, when
it can be done, because it shortens the operation.  Let it be
required, for example, to multiply $ by 3; if we multiply
the numerator by the given integer we obtain %*, which
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product we must reduce to &. But if we do not change
the numerator, and divide the denominator by the integer,
we find immediately £, or 2%, for the given product; and,
in the same manner, £3 multiplied by 6 gives %2, or 31.
102. In general, therefore, the product of the multiplica-
. . a . ac .
tion of a fraction " by ¢ is 3 and here it may be re-
marked, when the integer is exactly equal to the denominator,
that the product must be equal to the numerator.

taken twice, gives 1;
% taken thrice, gives 2;
3 taken four times, gives 3.

CEOE

So that

a
b
number &, the product must be @, as we have already shewn;

. a . . ;
for since —- expresses the quotient resulting from the di-

b
vision of the dividend @ by the divisor 4, and becausc 1t has
been demonstrated that the quotient multiplied by the divisor

And, in general, if we multiply the fraction —- by the

will give the dividend, it is evident that %— multiplied by &

must produce a.

103. Having thus shewn how a fraction is to be mul-
tiplied by an integer ; let us now consider also how a fraction
is to be divided by an integer. This inquiry is nccessary,
before we proceed to the multiplication of fractions by frac-
tions. It is cvident, if we have to divide the fraction 2 by
2, that the result must be #; and that the quotient of &
divided by 8 is 2. The rule therefore is, to divide the
numerator by the integer without changing the denominator.
Thus:
+% divided by 2 gives 53
2 divided by 3 gives A ; and

1z divided by 4 gives -%; &e.

104. This rule may be easily practised, provided the
numerator be divisible by the number proposed ; but very
often it is not: it must therefore be observed, that a fraction
may be transformed into an infinite number of other ex-
pressions, and in that number there must be some, by which
the numerator might be divided by the given integer. If
it were required, for example, to divide 2 by 2, we should
change the fraction into $, and then dividing the numerator

by 2, we should immediately have 3 for the quotient
sought.

=

u)
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In general, if it be proposed to divide the fraction —Z

8, o 0 -
by ¢, we change it into 7o and then dividing the nume-

a

be for the quotient sought.

rator ac by ¢, write

a
b
teger ¢, we have only to multiply the denominator by that
number, and leave the numerator as it is. Thus § divided
by 3 gives ;3, and % divided by 5 gives .%.

This operation becomes easier, when the numerator itself
1s divisible by the integer, as we have supposed n article
103.  For example, +% divided by 3 would give, according
to our last rule, .25 but by the first rule, which is applica-
ble here, we obtain <%, an expression equivalent to 2., but
more simple.

106. We shall now be able to understand how one fraction

105. When therefore a fraction is to be divided by an

a ol . c :
5 may be multiplied by another fraction E For this pur-
. . c T
pose, we have only to consider that -7 fneans that ¢ is di-
vided by d; and on this principle we shall first multiply the

o @ . ac .
fraction A by ¢, which produces the result 5 after which

.. ¥ ac
we shall divide by d, which gives ——.

bd

Hence the following rule for multiplying fractions. Mul-
tiply the numerators together for a numerator, and the de-
nominators together for a denominator.

Thus § by % gives the product 2, or §;
2 by % makes +% ;
3 by +; produces 3, or +5; &e.

107. It now remains to shew how one fraction may be
- divided by another. Here we remark first, that if the two
fractions have the same number for a denominator, the
division takes place only with respect to the numerators;
for it is evident, that + are contained as many times in 1’
as 3 is contained in 9, that is to say, three times; and, in
the same manner, in order to divide -% by -2, we have only
to divide 8 by 9, which gives £, We shall also have % in
T8 S EImESEae ) -+ o8 At nies); B iin fo o #idc!

108. But when the fractions have not equal denominators,
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we must have reconrse to the method already mentioned for
reducing them to a common denominator.  Let there be,

(2

b

for example, the fraction - to be divided by the fraction

¢ .
y We first reduce them to the same denominator, and

ad a9 COIN :
there results T be divided by =53 it is now evident

that the quotient must be represented simply by the division
Lo.oad
of ad by be; which gives T

Hence the following rule: Multiply the numerator of the
dividend by the denominator of the divisor, and the de-
nominator of the dividend by the numerator of the divisor;
then the first product will be the numerator of the quotient,
and the second will be its denominator.

109. Applying this rule to the division of I by %, we
shall have the quotient £5; also the division of 2 by £ will
e Gy 6 S @p 1l anirdl 2 o 2 sl aige 250 @0 2

110. This rule for division 1s often expressed in a manner
that 1s more easily remembered, as follows: Invert the
terms of the divisor, so that the derominator may be in the
place of the numerator, and the latter be written under the
tine; then multiply the fraction, which is the dividend by
this inverted fraction, snd the product will be the quo-
tient sought. Thus, 3 divided by % is the same as 2 mul-
tiplied by 2, which makes &, or 14. Also $ divided by % is
the same as 3 multiplied by 3, which is 13 ; or 2§ divided
by 2 gives the same as 33 multiplied by %, the produet of
which is 252, or 3.

We see then, in general, that to divide by the fraction § is
the same as to multiply by 2, or 2; and that dividing by +
amounts to multiplying by %, or by 8, &e.

111, The number 100 divided by 1 will give 200; and
1000 divided by 2 will give 8000. Farther, if it were re-
quired to divide 1 by %, the quotient would be 1000
and dividing 1 by o', the quotient is 100000. This
cnables us to conceive that, when any number is divided by
0, the result must be a numbey indefinitely great; for even
the division of 1 by the small fraction - 2vsess gives for .
the quotient the very great number 1000000000.

112. Every number, when divided by itself, producing
unity, it is evident that a fraction divided by itscif must also
give 1 for the quotient ; and the same follows from our rule :
for, in order to divide 2 by 2, we must multiply 3 by %, in

D
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]
which case we obtain 1%, or 1; and if it be required to

, . ] /)
d by bi’ we multiply % by 7); where the product

divide 7

ab
S also equal to 1.

118. We have stil to explamn an expression which is
frequently used. It may be asked, for example, what is the
half of 3?7 This means, that we must multiply 2 by 2. So
likewise, if the value of Z of 3 were required, we should
multiply 3 by %, which produces 12; and % of -2 is the

s > zy¥ 0 E3 i6
same as .2 multiplied by 2, which produces 27.

114. Lastly, we must here observe, with respeet to the
signs -+ and —, the same rules that we before laid down for
mtegers. Thus 41 multiphied by —*, makes —%; and
—Z2 multiplied by —%, gives 5. Farther —3 divided
by 42, gives —15; and —2 divided by —2, gives -}12,

or 1.

QUESTIONS FOR PRACTICEL.

' . 0, =
1. Required the product of —% and % Ans. %:,-
2
5 4‘ v J 3
2. Required the product of —;;, T’;’ and %)—1): Ans. %li
! 2 o
8. Required the product of % and %—Z Ans. zziz;
4. Required the product of _2_1" and Za . Ans. 92_(;;1
. 2 - i
5. Required the produet of —5£ and 3;; Ans. —?,fl—
£y 102
: 2 8
6. Required the product of 7“”, —;ib, and 37;[)3 Ans. Qaa.
7. Required the product of b 4~ b_;: and ;—t—
b -
Ans. = ;Ijb'lv
. . z__bz 2 2 (]
8. Required the product of - and = _,H) :
be b4-c
at—0b*
Ans.

b%c+ bc*
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9. Required the product of &, —— + ,and ‘H‘

10.

1l

+
. Required the quotient of —— G- d1v1ded by = o

S—a
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Required the quotient of - divided by —. Ans. 1L,

Ans.

Required the quotient of fz— divided by ;l "
Ans. [)l .
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13. Required the quotient of ——; praped divided bg + j
A T L0 = HLE
Ans. P&
T 9l
14. Required the quotient of' — divided by 13 Ans. Il
4r
5 e’
L * 35
16. Required the quotient of —— + divided by
x+l
Ans. Z
17. Required the quotient of lelded by 4 d
b
*Ans. 2.,2 .
18. Required the quotient of Qb + p——r —— divided by - -
a*-bo 4 b
p % ns. & + T



