3.6

Dividing Fractions

Focus Develop algorithms to divide
fractions.
You have used grouping to divide a whole number by a fraction: 4 + 3 =6
. .. . 2 1
You have used sharing to divide a fraction by a whole number: 5 + 4 = ¢

You will now investigate dividing a fraction by a fraction.

Investigate

Work with a partner.

. . . 2 .1
Use this number line. Find: 3 + o
o L 2 3 1 5 6 7 2 9 10 11
12 12 12 3 12 12 12 3 12 12 12
. . . 3 .1
Use this number line. Find: § + 5
o r 1 3 2 5 8 7 4 9 q
10 5 10 5 10 5 10 5 10
. . . 1 .1
Use this number line. Find: 3 + o
0 01 2 3 1 5 6 7 2 & 10 11 1
12 12 12 3 12 12 12 3 12 12 12

Use this number line. Find: % = %

15 15 5 15 15 15 156 5 15 15

Look at the quotients.

How do the numbers in the numerators and denominators

relate to the quotients?

Try to find a strategy to calculate the quotient without using a number line.
Use a different division problem to check your strategy.

Compare your strategy with that of another pair of classmates.

Reflect

Does your strategy work with their problem? Explain.

Does their strategy work with your problem? Explain.
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Here are two ways to divide fractions.

>

136

Use common denominators.
.4 1

To divide: 5 + 15

Write each fraction with a common denominator.

Since 5 is a factor of 10, 10 is a common denominator.

4 _ 8
5 = 10
N
05 = 70 — 10 © 10 When the denominators
) ) are the same, divide the
This means: How many 1 tenths are in 8 tenths? numerators.
4411111
10 10 10 10 10 10 10 10
Y Y Y YT Y
0123453867839
10 10 10 10 10 10 10 10 10
From the number line, this is the same as 8 ~ 1 = 8.
4 . 1
So, 3~ 15 =8
SRTINOT Division Equation Related Multiplication
Use multiplication. Equation
Every whole number can
y . c.3_2 5.3_25| 5.5_32
be written as a fraction 53 O 7T 75 =73 1 37 3
with denominator 1. 4_i=E Ori;i=ﬁ ixizﬁ
Here are some division 4 3 1 4 3 1 3 3
equations from Lesson 3.5 . 5 _ 18 6 . 5_ 18 63 _18
qratio! 6-3=7F o1 +3 =75 TX5 =75
and their related
ST . 1T .., 1 1.3_1 Il _ 1
multiplication equations. FE3=fF o 3y T =5 > X3 =%
e 3 .,_3 3.2_3 31 _3
Each multiplication TT2=g o 7T =3 TX7=73
equation uses the reciprocal
.. 4. ,-1 4 .4 _1 41 _ 1
of the divisor. 3 =g o g~ 71= 3 y

This pattern is always true.

We can use the same patterns to divide two fractions.
For example, to find % + %, write the reciprocal of the divisor, then multiply.

3 .1_3 4
5 74 =5 X7
12 2
= 5,0r23
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Example 1

Divide. Estimate to check each quotient is reasonable.
3

2
476

P A Solution

476 Dividing by % is the same as
Use multiplication. 6
. Itiplying by =.
2 + 2 canbe written as (it
3XBE -

% X % = X X5 Simplify. Divide by common factor 2.

-9

~— 10

Estimate to check.

% is about 1. % is about 1.

So,%+%isabout1+1=1. 0

)=

IN[SR Y

ol
-

Since % is greater than %,

% + % is less than 1.

Since % is close to 1,and less than 1, the quotient is reasonable.

Example 2

N —F
Divide: g = 7

p A Solution
7 .1

8 " 4
Use common denominators.
Since 8 is a multiple of 4,8 is a common denominator.

. . 1 2
Multiply the numerator and denominator by 2: 7 = g
.1 _ 7.2
8 4 8 8
79 Since the denominators are
S the same, divide the
7 1
=5, or 35 numerators.

Estimate to check. % is close to 1, but less than 1.
Since there are 4 quarters in one whole, % =+ % is close to 4, but less than 4.

Since 3% is close to 4, and less than 4, the quotient is reasonable.
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Example 3

Use a number line to illustrate the quotient.

» A Solution

3.1

57 4

Use common denominators.

Write each fraction with a common denominator.
Since 5 and 4 have no common factors,

a common denominatoris 5 X 4 = 20.

X 4 X5
7 [
5 - 20 4 - 20
Sx 4 Nax 5
3 12 5

This means: How many 5 twentieths are in 12 twentieths?

5 5 2 of 5
one o5 one o5 z of 26

12
0 20

From the number line, there are 2 groups of 5 twentieths with remainder 2 twentieths.
. . . 5
Write the remainder as a fraction of 5.

2 twentieths is % of 5 twentieths. 2

m 1. Without dividing, how do you know if the quotient of % = %

is less than or greater than 1?
2. Why is it important to estimate to check the quotient?
3. What is a strategy for dividing two fractions?
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Check

4. Write the reciprocal of each fraction.

a) > b) 2 o d) 12

5. Use a copy of each number line to
illustrate each quotient.

73 3 6
8 8
0 1 2 3
1 14 4 4
b) 2~ 3
12 3 4
8 8 8 8
0 1
2
5 .5
0612
5 10
12 12
o 1 2 3 4 5
6 6 6 6 6

.. 3.9
6. Divide: 5 + 1

a) What is the reciprocal of % ?

b) Use multiplication. Simplify first.

¢) Estimate the quotient.
d) Is the quotient reasonable?
How do you know?

Apply
7. Use a copy of each number line to
illustrate each quotient.

5.1
a)6'3 1 2
3 3
5
0 3
3 .1
b)4f3
1 2
n I3 1 3I
1 2 3
0 r 7 ry

10.

11.

12.

7 .1
99~ 3
1 2
3 3
0 7 1
9
5 .1
d 5%
1 2 3
4 4 4
0 5 1
8
Find each quotient.
7 .3 5.2
a) 10 T 10 b) 5+ 5
3.2 4 .2
95+73 ds+73

Use multiplication to find each

quotient.
8 3 9 5
a) 5+ 3% b) 70 = 3
7 4 1 7
92+3 d2+%

Use common denominators to find
each quotient.

7 .1 3.1
a) 17 71 b) 5+ 10
5 .01 5 .9
93273 ds~3

Divide. Estimate to check each quotient
is reasonable.

5 .3 4 . 4 I .5
A3+ 35 borg 9g+3

11
Suppose you have 5 of a cake.
How many servings can you make of

each size?
a) i of the cake b) % of the cake
) % of the cake d) % of the cake
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13. a) Find each quotient. 17. Assessment Focus

i) % + % ii) % + % a) Copy the boxes below. Write the
i 2. 2 2 . 7 digits 2, 3, 4, and 5 in the boxes to
i) 17 + 3 iv) 5+ 13 )
5 4 45 make as many different division
VI3 TS V)5 T3 statements as you can.
b) In part a, what patterns do you see O ]
in the division statements and their 0 + N

quotients? Write two more pairs of b) Which division statement in part a

division statements that follow has the greatest quotient?

the same pattern. The least quotient? How do you

_ . know? Show your work.
14. As a busboy in a restaurant, Amiel takes

1
12 h to clear and reset a table. 18. Tahoe used the expression % + % to

How many tables can Amiel clear solve a word problem. What might the

in % h? Estimate to check the solution is word problem be? Solve the problem

reasonable. Estimate to check the solution is

o _ ] reasonable.
15. Divide. Estimate to check each quotient

is reasonable. 19. Take It Further Copy each division

27 . 9 15 . 3
a) 38 7 11 b) 25 = 11 equation. Replace each [ | with a
9] % + % d) % + % fraction to make each equation true.
Explain the strategy you used.
16. To conduct a science experiment, each a) 2. []= % b) % +~[]= %

3

. .1

pair of students requires 7¢ cup of 1. 9 4 _ 28

' ‘ 5 03 [1=1 d 5 +[1=%

vinegar. The science teacher has 7 cup

of vinegar. How many pairs of students 20. Take It Further Write as many

can conduct the experiment? division statements as you can that
have a quotient between % and 1.

Explain the strategy you used.

Explain how your knowledge of common denominators can help you divide two
fractions. Include an example in your explanation.
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