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Operations with Fractions 2

Class: Name:

1. Multiplying fractions
To multiply fractions, multiply the numerators, and multiply the denominators.

3 5 3x5 15
For example, —x—= =—.
4 7 4x7 28
8 6, 5 . 7 8, 9
E le: =x(—=)x— =7 E D)) x—=="?
xample 3><( 5)><4 xercise: ( 2)><( 3)><14

2. Reciprocal( 5] #)
§ A BHRAEET L PpE s AP AL BT 5 il

Any number multiplied by its reciprocal is 1.
For example, the reciprocal of 4 is % , because 4 multiplied by % equals 1.
Let’s find the reciprocal of a mixed fraction by definition.
What is the reciprocal of 2§‘7 DZ§ DBg Di
P 50 73 3 13

In the following example, we will learn how to find the reciprocal of a mixed fraction faster.

Example: Exercise:

Find the reciprocal of 7% Find the reciprocal of —4%

Let’s find the reciprocal of a negative number by definition.
What is the reciprocal of —% ? D% D% [] —g

In the following example, we will learn how to find the reciprocal of a mixed fraction faster.

Example: Exercise:
Find the reciprocal of —4 Find the reciprocal of 1




3. Dividing fractions
Dividing a fraction by a number is the same as multiplying it by the reciprocal of that number.

5,10 5 13 _13
For example, —+—
6 13 6 10 127

Example: Exercise:

7 5 5 1 2

—+ (=) (=) =? Z+=x(—=) =?
;TP (E3) 37 )

4. Operations of fractions(4 Hcehe B[ 8)

Before we see example 1, think about the following question:

When we calculate 3_ é +(- %) which operation should we do first?
3 2 2 4
O2-5 O+
Example 1: Exercise 1:
3204 5,11,
7 5 4°°372
Example 2: Exercise 2:

—3+Z+0.7—Z:? §+(—1§)—§><0.25:?
2 3 4 75
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B f§ ~ #c | fraction in simplest form
[ZEA% improper fraction
GO mixed fraction
b numerator
AR denominator
7|8 reciprocal
N - I S I
g 4o 2
1
5 one over five
7 .
5 negative seven over five
ZZ two and three over four
1 1 5 .
> + 376 one over two plus one over three equals five over six
2 1 1 . .
5 _E = 6 two over three minus one over two equals one over six
2 1 1 L .
§>< 579 two over nine times one over two equals one over nine
3 3 .. .
2 + - 2 three over four divided by three over eight equals two
[ ays E’ 1 . .
REglHE S 3 The reciprocal of three is one over three
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1. Multiplying fractions
To multiply fractions, multiply the numerators, and multiply the denominators.
3 5 3x5 15

For example, Zx2 =-—.
4 7 4x7 28

AR E A
We just learned how to add or subtract
fractions. Next, let’s see how to multiply fractions.
To multiply fractions, we just need to multiply the
numerators and denominators.

3 X 5 For example, when we calculate 3 X > (three
4 7 4 7
_3x5 over four times five over seven), the numerator in
C4x7 our product is 3 times 5, which is equal to 15, and
15 the denominator in our product is 4 times 7, which
28 is equal to 28. Therefore, the product is %
HEPF PR R
8 6.5 8 6, 5
Example.sx( 5)x4 ? gx(_g)xZ
1 8 6 5
[~ #cingkiz ] :_§XEXZ
8x6x5
T 3x5x4
240
" 60
=4
B AT B
Let’s take a look at a more difficult example.
§><(—§)><E Calculate §>< (—E)xE (eight over three, times
3 5 4 3 5 4
negative six over five and times five over four).
As we multiply integers, we can determine
+*-=- whether the result is positive or negative first. What
-*t=- is the product of positive times negative times
=>4F Ko positive? Positive times negative equals negative,
negative times positive equals positive, so the result
IS negative.
§><§><E Then, we calculate §><§><§. Multiplying the
3 5 4 3 5 4
numerators, we get 8 times 6 times 5, which equals
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_ 8x6x5 240. Multiplying the denominators, we get 3 times
3x5x4 5 times 4, which equals 60. The product of these
= 240 three fractions is _240 . However, this is not our

60 60
final answer.
Don’t forget to simplify the fraction. Both the
240 numerator and the denominator are divisible by 60,
60 so we can divide them by 60 together. 240 divided
= by 60 is 4, and 60 divided by 60 is 1. As a result,
8 6. 5 the final answer is —4.
—x(—=)x==-4
3 5 4
HAEPNF iR
8 6, 5
Example:?x(—g)x%:? §X(_E)XZ
8 6 5
=——X=X—-
3 5 4
2 21
=——X—X-
1 11
__2x2x1
Ix1x1
__4
1
=-4

In fact, we can simplify the fraction before we

multiply the the numerators and the denominators.

To reduce the fraction faster, we can reduce it
in the beginning. Because 3 and 6 are both divisible
by 3, so we divided both of them by 3. 3 divided by
3 equals 1, and 6 divided by 3 equals 2. Similarly,
divided 8 and 4 by 4 and we get 2 and 1. Then we
divided 5 by 5 and we get 1.

Therefore, the numerator of the product is 2
times 2 times 1, which equals 4, and the
denominator of the product is 1 times 1 times 1,
which equals 1.

Don’t forget the result is negative as we
discuss in the beginning. The final answer is —4.
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2. Reciprocal(48]#%)
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Any number multiplied by its reciprocal is 1.

For example, the reciprocal of 4 is % , because 4 multiplied by % equals 1.

HRE T

The reciprocal is the number which when multiplied by the original

number, you get 1. For example, the reciprocal of 4 is % , because 4

multiplied by % equals 1.

HEPNF

Let’s find the reciprocal of a negative number by definition.

2

5
What is the reciprocal of —5? I_I% |_|§ |_|—%

PR

2.3_4
2

2 2 4

—_——X— =

3 3 9

2 3
(—E)X(—E) =1

HE

We are going to find the reciprocal of _2 .

Let’s check the following numbers. —% times 3

2
3 . . 2
equals -1, so > is NOT the reciprocal of —3
Please check the other two numbers by yourself and
we’ll check it later. Time’s up. Is % the reciprocal

of _E? No. 2 times 2 equals —ﬂ.Then, is
3 3 3 9

_3 the reciprocal of —2? Yes, _2 times _3
2 3 2

equals 1. It is what we are trying to find. The

reciprocal of —% is —%.We can find that the

reciprocal of a negative number is always a
negative number because negative times negative
equals positive.
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Let’s find the reciprocal of a mixed fraction by definition.

What is the reciprocal of 2‘; 2 12

3 5 2 5
PO Sy
3 3 13

3

B iEAE

2§><2E
5 3

13 11
= — X —

5 3
143

15

HREF

Next, find the reciprocal of 2% ? Check
Zg multiplied by which number equals 1. Does

Zg times 2% equals 1? When multiplying the
mixed fraction, we have to change it into the
improper fraction first. Zg times 2% equals

13 times 1—1,Which equals %,not 1.
5 3 15

Therefore, the reciprocal of 2% is NOT Zg.Try

to do another two numbers by yourself.

3
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3. Dividing fractions

Dividing a fraction by a number is the same as multiplying it by the reciprocal of that number.
5 10 5 13 13

For example, ~+-—=>

AR

5 10
6 13
5 13

_X_

6 10

13

How can we divide fractions? Dividing a
fraction by a number is the same as multiplying by

its reciprocal. For example, g divided by % It

is the same as g multiplied by the reciprocal of

E.The reciprocal of 10 is E.Then,we
13 13 10

already know how to multiply fractions. Divide
both 5 and 10 by 5, we get 1 and 2. Therefore, g

divided by % IS g Remember, when dividing

a fraction, always change it into multiplying by its
reciprocal.
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7 ,8 6
15 %5 13
7 8 6
T13 23 13
7 6 8
13 13 23
. 8
T3
15
23
B EAR RE Y F
7 ,8 6 Let’s solve this problem. We know that we
13 (2_3 _E) should do the operation in the parathesis first, so we
should calculate 8_ 6 in the beginning. However,
23 13
when dividing two fractions, we should change the
denominators of two fractions into the same
denominator. Then, the denominator will become a
large number, and the process will be too complex.
Observing the problem, we can find % and
% have the same denominator. If we can calculate
these two numbers first, it might be easier. Therefore,
we should start with removing the parathesis first.
There is a negative sign before the parathesis, so by
8 6 the distributive property, the positive in the parenthesis
_(2_3 - E) becomes negative, and the negative in the parenthesis
_ 8 N 6 becomes positive. Then, the negative parathesis of
23 13 8 . 6 ) 8
— minus — equals negative — plus —.
7 8 6 23 13 23 13
13 23 " 13 Next, we can change the order of operation.
= f,6_ 8 Let’s add L and 6 first, and the sum is 1. Then,
13 13 23 13 13
:1—E 1 minus 8 equals E Therefore, the final answer
23 23 23
15 .15
=53 is >3
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