






8. Which of the following expressions have 

the same sum as � � ? Use a number line

to show how you know.

a) � � b) � �

c) � d) �

Apply
9. Use integers to estimate each sum.

Then, determine each sum.

a) �5.6 � 3.2

b) 7.95 � (�4.51)

c) �0.325 � (�32.5)

d) �123.5 � 27.45

e) 82.001 � 100.28

f) �17.84 � (�0.098)

10. Is it possible to add 2 rational numbers and

get a sum that is less than both the numbers

you added? Explain your reasoning.

11. Determine each sum.

a) � � b) �

c) � � d) � 

e) �2 � f) �

g) �3 � 4 h) 1 �

i) �3 � j) 2 �

12. Assessment Focus What can you say about

the sign of the sum of 2 rational numbers in

each case? Include examples and explain

your reasoning.

a) Both rational numbers are positive.

b) Both rational numbers are negative.

c) One rational number is positive and 

one rational number is negative.

13. Zoe owes her mother $36.25, then Zoe

borrows another $25.35.

a) Write each amount as a rational number.

b) Use the numbers in part a.

i) Write an expression for the amount

Zoe owes.

ii) How much does Zoe owe?

c) Zoe pays back $14.75.

i) Write an expression for the amount

Zoe now owes.

ii) How much does Zoe now owe?

14. Estimate whether each sum is greater than

or less than 0. Explain how you know.

Calculate to check your prediction.

a) �0.61 � 0.23 b) 12.94 � (�12.56)

c) � � d) �

15. On Tuesday, December 23rd, the lowest

temperature in Winnipeg was �13.4°C.

By noon the next day, the temperature 

had increased by 5.7°C.

a) What was the temperature at noon?

b) On Wednesday, December 24th, the lowest

temperature was 3.7°C less than the

lowest the previous day. What was the

lowest temperature on Wednesday?

c) Sketch a thermometer to show these

changes in temperature.
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 b11
4

a�1
3

 b4
5

1
2

2
3

3
4

7
8

a�3
4

 b7
8

3
4

7
8

a�7
8

 b3
4

7
8

3
4

112 UNIT 3: Rational Numbers

WNCP9_SE_U3_106-113.qxd  5/29/09  5:37 PM  Page 112



16. For each pair of expressions below, how 

can you tell which sum is greater without

adding? Explain your reasoning.

Determine each sum to check.

a) i) �9.23 � 3.46 ii) 9.23 � (�3.46)

b) i) � � ii) � �

17. In January, Keith earned $45.50 babysitting

and $22.25 shovelling snow. He spent

$15.77 on a CD, and $33.10 on a 

computer game.

a) Write each amount above as a rational

number. Justify your choice of sign for

each number.

b) Write an addition statement that

represents Keith’s balance at the end 

of January.

c) What is Keith’s balance? 

18. The table shows the money earned and

spent by Lucille in the first six months of

running her new business, Lucille’s Café.

Did Lucille’s business make a profit in the

first six months? Use rational numbers in

your explanation.

19. Use a calculator to help determine a rational

number that makes each sentence true.

a) 5.6 � � 9.1

b) 11.8 � (� ) � 23.4

c) �7.2 � � 7.2

d) �7.2 � � 7.2

Take It Further
20. Determine the missing rational number in

each addition statement. What strategies did

you use?

a) � � � 

b) � � �

c) � � 3

d) � � �

21. Determine the range of numbers that 

makes this sentence true.

Explain your reasoning.

7.9 � � 11.2

22. Use any four of the rational numbers:

�1, �2, �3, �4, 1, 2, 3, 4 

in the boxes below to make an expression

with the greatest sum less than 0.

Explain how you know you have determined

the greatest sum less than 0.

5
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7
3

1
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8

3
4

3
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3

a�3
4

 b2
3

3.2 Adding Rational Numbers 113

Reflect

Before you add 2 rational numbers, how can you tell if their sum will be 

positive or negative? Include both fraction and decimal examples in your

explanation.

�

Item Income Expense

New tables and chairs $545.50

New stove $978.44

Profit on food $2115.70

Repair of roof $888.00

Profit on coffee $2570.40

Salary of part-time cook $2540.20
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FOCUS
• Solve problems that

require subtracting
rational numbers.

3.3 Subtracting Rational Numbers

Here is part of a stock market report from February 5, 2008,

for some Canadian companies.

For each stock:

➤ Determine: (price at the end of the day) � (price at the start of the day)

➤ What does it mean when this difference in prices is positive? Is negative?

➤ Sketch a number line to show each subtraction.

➤ Use rational numbers to write a subtraction statement.

114 UNIT 3: Rational Numbers

Canada’s national debt was $559 billion in 1999.

By 2008, this debt had been reduced to 

$467 billion.

How would you write each amount as a 

rational number? 

How could you use a number line to calculate 

the difference in debt?

Company Stock price at the end of Stock price at the start of
the day ($) the day ($)

Bombardier 4.670 4.710

Canadian National Railway 50.630 51.330

Canadian Tire Corporation 64.840 65.970

Potash Corporation of Saskatchewan 144.580 144.15

Compare your strategies and answers with those 

of another pair of students.

How did you use what you know about subtracting integers 

to subtract rational numbers?

How could you check your answers?

Reflect
Share &

Investigate 2
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To subtract 2 rational numbers, we use a strategy similar to that for 

subtracting integers.

• For 5 � (�3), add the opposite: 5 � (�3)

Start at 5 then move 3 to the right.

5 � (�3) � 8

• For 1 � , add the opposite: 1 �

Start at 1 then move to the right.

1 � � 13
4

a�1
4

 b1
2

1
4

1
2

a     1 
4

  b1
2

a�1
4

 b1
2

3.3 Subtracting Rational Numbers 115

Example 1 Subtracting Rational Numbers in Fraction and Mixed Number Form

a) � b) � � 

A Solution

a) � 

On a number line, start at then move to the left.

� � �
1
2

4
3

5
6

4
3

5
6

4
3

5
6

a�31
5

 b5
4

4
3

5
6

Connect

�

6 75 8

–(–3)

21

)(– 1
4–

13
411

2

1
3–1

3–1
3–1

3–

1
2– 5

6
–1 10

�
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116 UNIT 3: Rational Numbers

b) � � 

Visualize a number line to estimate the difference.

The difference is a little less than 2.

Use equivalent fractions to calculate the difference.

Write �3 as the improper fraction � .

So, � � � � � 

� � � 

� To subtract the integers in the 

�
numerator, add the opposite.

� , or 119
20

39
20

�25 � 64
20

�25 � 1�64 2
20

a�64
20

 b25
20

a�16
5

 b5
4

a�31
5

 b5
4

16
5

1
5

a�31
5

 b5
4

–2 0 1 2–1

–(–1)–(–1)

– 5
4

1
5–(–1 )
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3.3 Subtracting Rational Numbers 117

We can use a number line to subtract rational numbers in decimal form.

To subtract �2.3 � (�3.9), add the opposite: �2.3 � (�3.9)

�2.3 � (�3.9) � �2.3 � (�3.9) 

� �2.3 � 3.9 

� 1.6

3
8–2

7
8–

1
22210–1

–1–1–1–1

–2

–3 –1 0 1–2.3 1.6

–(–3.9)

Example 2 Subtracting Rational Numbers in Mixed Number Form

Evaluate. 2 � 4

Solutions

Method 1

2 � 4

On a number line, start at 2 then move 4 to the left.

2 � 4 � �2

Method 2

2 � 4

Write each mixed number as an improper fraction.

2 � 4 � � Use equivalent fractions.

� � 

� 

� 

� � , or �23
8

19
8

�19
8

20 � 39
8

39
8

20
8

39
8

5
2

7
8

1
2

7
8

1
2

3
8

7
8

1
2

7
8

1
2

7
8

1
2

7
8

1
2

�
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118 UNIT 3: Rational Numbers

Example 3 Solving a Problem by Subtracting Rational Numbers

A diver jumps off a cliff that is 14.7 m 

above sea level. After hitting the water,

he plunges 3.8 m below the surface of

the water before returning to the surface.

a) Use rational numbers to represent the 

difference in heights from the top 

of the cliff to the bottom of his dive.

Sketch a number line.

b) The water is 5.6 m deep. What is the 

distance from the ocean floor to the 

bottom of the dive?

A Solution

a) A distance measured above the water can be considered as positive.

A distance measured below the water can be considered as negative.

The diver travels 14.7 m above the water and �3.8 m below the water.

The difference in heights is: 14.7 � (�3.8)

From the number line:

14.7 � (�3.8) � 14.7 � 3.8 Adding the opposite decimal

� 18.5

The diver travelled 18.5 m.

b) The diver travelled �3.8 m below the surface.

The ocean floor is �5.6 m below the surface.

The difference in heights is: �5.6 � (�3.8) 

�5.6 � (�3.8) � �5.6 � 3.8 

� �1.8

The distance from the bottom of the ocean floor to the bottom of the dive is 1.8 m.

14.7 m

0 m

–3.8 m
–5.6 m

sea level

18.5 m

�
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3.3 Subtracting Rational Numbers 119

Check
3. Determine each difference.

a) i) 5 � 3 ii) 5.1 � 3.3 

b) i) �5 � 3 ii) �5.1 � 3.3

c) i) �3 � (�5) ii) �3.3 � (�5.1)

d) i) 3 � 5 ii) 3.3 � 5.1

4. Which of the following expressions have 

the same answer as �7.2 � 1.8? 

How do you know?

a) 7.2 � 1.8 b) �7.2 � (�1.8)

c) 1.8 � (�7.2) d) �1.8 � 7.2

5. Determine each difference.

a) i) 11 � 2 ii) � 

b) i) �11 � 2 ii) � � 

c) i) 11 � (�2) ii) � 

d) i) 2 � (�11) ii) � 

Apply

6. Which of the following expressions have 

the same answer as � � ? 

How do you know?

a) � � b) � 

c) � � d) � 

7. Use integers to estimate each difference.

Then, determine each difference.

a) 10.8 � 3.5 b) �37.23 � 48.54

c) 50.06 � (�14.67) d) 64.19 � 95.76

e) �28.31 � 9.72 f) 70.59 � (�81.25)

8. On January 25th, 2008, the lowest

temperature in Iqaluit, Nunavut,

was �28.5°C.

On the same day, the lowest temperature in

Inuvik, Northwest Territories, was �33.1°C.

a) What is the difference in these

temperatures?

b) Why are there two possible answers 

to part a?

9. Determine each difference.

a) � b) � � c) 1 � 6

d) � � e) � f) �2 � a�41
3

 b1
8

5
12

15
4

7
8

19
6

3
4

5
6

7
3

13
5

19
2

17
3

3
10

9
5

3
10

9
5

9
5

3
10

a�9
5

 b3
10

9
5

3
10

a�11
5

 b2
5

a�2
5

 b11
5

2
5

11
5

2
5

11
5

Practice

Discuss
the ideas

1. When you use a number line to subtract 2 rational numbers,

how do you know in which direction to move?

2. How can you use what you know about subtracting integers 

and subtracting fractions to subtract 2 rational numbers in 

fraction form?
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120 UNIT 3: Rational Numbers

10. Assessment Focus Is it possible to subtract 

2 rational numbers and get a difference that

is greater than both the numbers you

subtracted? Explain your reasoning.

Include examples of rational numbers in

decimal form and in fraction form.

11. In Asia, the lowest point on land is the 

shore of the Dead Sea, which is 417.5 m

below sea level. The highest point is the

peak of Mount Everest, which 8844.43 m

above sea level.

a) Write each measurement above as 

a rational number.

b) Write a subtraction statement that

represents the distance between the

highest point and the lowest point.

What is this distance?

12. Predict whether each answer is positive or

negative. Explain how you know.

Calculate to check your prediction.

a) �3.86 � 41.12 b) 1.32 � (�5.79)

c) � � d) � �

13. Evaluate each expression.

a) � � 

b) �2.34 � 8.6 � (�5.71)

c) � � � 

d) 23.5 � (�12.61) � 3.2

14. Determine a rational number that 

makes each statement true.

Use a calculator to check your answer.

a) �1.2 � � � 3.7

b) 4.3 � � � 8.9

c) � � 2.9 � 5.3

d) � � 7.2 � �10.9

Take It Further
15. Determine the missing number in each

subtraction statement.

a) � � 28.4 � 37.3 b) � � �

c) � � 0.05 � �2.08 d) � � � �

e) �1.25 � � � 3.75 f) �3 � � � 5

16. Find two pairs of rational numbers that 

make each equation true.

a) �7.4 � � � � � �10.9

b) � � (�12.8) � � � �1.1

c) �21.6 � � � � � �15.4

17. Determine the range of numbers that makes

each sentence true. Explain your thinking.

a) �11.8 � � � 5.7

b) 6.3 � � � 9.4

1
4

1
2

7
3

11
6

3
5

9
10

13
4

a�14
3

 b16
5

2
3

a�1
2

 b3
5

5
3
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5

a�7
2

 b5
4

Reflect

How is subtracting 2 rational numbers similar to adding 2 rational numbers? How is it

different? Include examples of rational numbers in your explanation.
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Mid-Unit Review 121

Mid-Unit Review 

1. a) Sketch a number line. On the line, place

each rational number below.

�1.3, 2 , 1.51, � , �

b) Which numbers in part a are less than

�1.5? Explain how you know.

2. Order the following rational numbers 

from least to greatest. Place each number

on a number line to support your answer.

� , 1.2, �1.1, � , 0.2, �1

3. Replace each � with � or �.

How could you check your answers?

a) � � � b) � � �

c) �2.5 � 0.5 d) � � �0.9

4. Identify a rational number between each pair

of numbers. Sketch a number line to illustrate

each answer.

a) 1.2, 1.4 b) � , 

c) 0.4, d) �1.05, �

5. a) How can you determine the sign of the

sum of two numbers before you 

add them?

b) Determine the sign of each sum, then

check by using a calculator.

i) 2.35 � 3.47

ii) �5.783 � (�0.247)

iii) � � 

iv) �5.27 � 6.58

v) � � 

vi) 0.085 � (�0.125)

6. Determine each sum.

a) 8.37 � 0.58 b) �21.25 � (�36.57)

c) �157.4 � 32.7 d) �

e) �8 � 5 f) � � 

7. The temperature of a freezer changed 

from �16.1°C to �14.7°C.

a) i) By how much did the temperature

change?

ii) Is this an increase or a decrease in

temperature? Explain how you know.

b) By how much does the temperature need

to change again before it is at �3.8°C?

8. Determine each difference.

a) 40.25 � 63.10 b) �112.2 � (�14.8)

c) � d) �4 � 3

e) �1.8 � 4.3 f) �

9. The lowest point on land in North America

is Death Valley at 86 m below sea level.

The highest point is the peak of

Mt. McKinley at 6193.7 m above sea level.

How can you use rational numbers to

calculate the distance between these 

two points?

10. a) How can you determine the sign of the

difference of two numbers before you

subtract them?

b) Determine the sign of each difference,

then check by using a calculator.

i) 62.4 � 53.7 ii) �0.54 � 1.98

iii) � iv) 5 � a�71
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How to Play

An Ace is worth 1, a Jack is worth 11, a Queen is worth 12, and 

a King is worth 13.

All the red cards are negative and the black cards are positive.

1. For each round, each player is dealt 4 cards.

2. Each player organizes her 4 cards to create 2 proper 

fractions – two cards are the numerators and two are the

denominators.

3. Each player chooses to add or subtract her 2 fractions.

This is then the value of that player’s hand.

4. The winner of the round is the person whose hand has a 

value closest to 0. The winner gets 1 point.

If a player has a hand whose value is 0, then that person wins

the round and gets 2 points.

Players record their points.

5. The cards are shuffled and play continues 

with the next round.

The first player to get 10 points is the winner.

Play the game a few times.

What strategies do you have for winning a round?

122 UNIT 3: Rational Numbers

You wi l l  need

• a deck of 52 playing
cards

• a calculator (optional)

Number of  P layers

• 2 to 4

Goal  of  the Game

• To add or subtract
fractions to get an
answer that is close 
to 0

Closest to Zero
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3.4 Multiplying Rational Numbers

FOCUS
• Solve problems that

require multiplying
rational numbers.

Investigate

➤ Use what you know about multiplying integers and multiplying fractions

to predict each product of rational numbers.

6 � 8 5 � 7 � 

(�7) � 9 4 � 2 � � � 

(�8) � (�6) 3 � 5 � � � 

9 � (�3) 2 � 10 � � � 

➤ Use a calculator to check your predictions.

➤ Choose 2 different rational numbers in fraction form.

Determine their product. Check with a calculator.

a 3
�10
b9

2
a �3

10
b9

2
a� 3

10
 b9

2

a 6
�5
ba 8

�3
ba �6

5
ba �8

3
ba�6

5
 ba�8

3
 b

9
2

a 7
�4
b9

2
a �7

4
b9

2
a�7

4
 b

8
7

6
5

3.4 Multiplying Rational Numbers 123

What strategies do you use:

• to multiply two integers 

such as (�9) � 8? 

• to multiply two fractions 

such as � ?5
2

3
4

Share your answers with another pair of students.

Explain to each other how you found the products.

How did the first 2 products in each line help you determine 

the next products?

Reflect
Share &

2
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128 UNIT 3: Rational Numbers

Apply
8. Suppose each rational number below is

multiplied by �2.5.

Which products are greater than 10? 

How can you find out by estimating? 

Evaluate only those products that are greater

than 10.

a) �5.1 b) 3.5 c) �4.4

d) �3.6 e) �5 f) 5

9. On February 5, 2008:

a) The price of a share in Petro-Canada

changed by �$0.80.

A person owns 120 shares. By how much

did the shares change in value that day?

b) The price of a share in Research in

Motion changed by �$2.10.

A person owns 50 shares. By how much

did the shares change in value that day?

c) The price of a share in Shoppers Drug

Mart changed by $0.23.

A person owns 65 shares. By how much

did the shares change in value that day?

10. A diver descends at an average speed 

of 10.4 m/min. Use rational numbers 

to write her depth after 3.6 min.

11. Determine each product.

a) (�1.23)(2.8) b) (�23.7)(�1.2)

c) (15.2)(15.2) d) (�20.1)(�5.2)

12. Determine each product.

a) b)

c) d)

13. Assessment Focus
a) Multiply: (�26)(�4)

b) Use your answer to part a to determine

each product.

i) (�2.6)(�0.4)

ii) (�0.26)(0.4)

iii) (260)(�0.04)

iv) (�0.026)(�4)

c) Why did you not have to multiply to

determine each product in part b?

d) Write 3 more products you could

determine using your answer to part a.

14. A courier company has a bank account

balance of $45 567.87. The company must

repaint all its 25 delivery trucks at an

average cost of $3457.25 per truck.

a) Write a multiplication statement with

rational numbers to determine the cost 

of painting the trucks.

b) What is the bank account balance after

the bill for painting has been paid?

Explain your result.

a�5
3

 ba�42
5

 ba51
8

 ba�28
9

 b
a�5

6
 ba�2

3
 ba�16

5
 ba5

4
b
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