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Some Opposites
What is the opposite of riot?
It’s lots of people keeping quiet.

The opposite of doughnut? Wait
A minute while I meditate.
This isn’t easy. Ah, I’ve found it!
A cookie with a hole around it.

What is the opposite of two?
A lonely me, a lonely you.

The opposite of a cloud could be
A white reflection in the sea,
Or a huge blueness in the air,
Caused by a cloud’s not being there.

The opposite of opposite?
That’s much too difficult. I quit.

Richard Wilbur

In this chapter you will:
Learn about opposites and 

absolute value of integers
Compare, order, and compute 

with integers
Evaluate expressions and solve 

equations with integers
Solve problems by making a table 

Critical Thinking/Finding Together
House A: 5 mi east, 3 mi south of a
point; House B: 5 mi west, 3 mi north of
the point. What is the greatest possible
distance between the houses?
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Chapter 5150

Integers5-1

�1 �2 �3 �4 �50�1�2�3�4�5

Negative integers
are less than 0.

Positive integers
are greater than 0.

Zero is neither 
positive nor negative.

Read: negative 2
Write: �2

Read: positive 2
Write: �2 or 2

opposites

• Two integers are opposites (additive inverses) 
if they are the same distance from zero on the 
number line, but are on opposite sides of zero. 
Each integer has an opposite. 

The opposite of �2 is �2. Write: �(�2) = �2
The opposite of �2 is �2. Write: �(�2) = �2
The opposite of 0 is 0. Write: �(0) = 0

• The absolute value of an integer is its distance 
from zero on a number line. 

The absolute value of �2 is 2. Write: ⏐�2 ⏐ � 2
The absolute value of �2 is 2. Write: ⏐�2 ⏐ � 2
The absolute value of 0 is 0. Write: ⏐0 ⏐ � 0

Positive integers 
are commonly written 
without the positive sign.

A mountain peak has an altitude of 
11,560 ft above sea level. A desert location 
has an altitude of 185 ft below sea level.

You can write these numbers as integers. 
Integers are the whole numbers and their 
opposites. They are either positive, 
negative, or zero.

�0 ft sea level
�11,560 ft above sea level
�185 ft below sea level

A number line can help you see the 
relationship between integers.

2.3

8206-2_150-151  10/7/07  11:08 AM  Page 150



Chapter 5 151

Write the integer to represent the situation. Then describe 
the opposite situation and write the integer to represent it.

1. gain of 8 dollars 2. loss of 15 yards 3. 22 degrees warmer

4. 5 seconds before liftoff 5. withdrawal of $50 6. down 21 floors

Identify the point that corresponds to the integer on the number line.

7. �5 8. �4 9. �1 10. C 11. I 12. K

Write the integer that is just before and just after 
each given number on a number line.

13. �7 14. �2 15. �1 16. �10 17. �99 18. �14

Write the opposite of each integer.

19. �9 20. �20 21. �16 22. �15 23. �13 24. �10

Write the absolute value of the integer.

25. ⏐�8⏐ 26. ⏐�17⏐ 27. ⏐�56⏐ 28. ⏐293⏐ 29. �⏐�701⏐

Name each integer on a horizontal number line.

30. five to the right of negative five 31. seven to the right of negative eight

32. four to the left of positive five 33. three to the left of positive three

0

F G

�2

H I

�4

J K

�1

EDC

�4

B

�5

A

34. In a game the card for �10 says
“Go ahead 10 steps.” What would
the card for �10 say?

35. Describe your position on a number
line, if you begin at 0, move right 5
steps, and then move left 5 steps. 

36. If integer B is the opposite of 
integer E, what integer is D?

37. If integer A is the opposite of 
integer E, is integer C positive 
or negative? Why?

38. If integer C is the opposite of integer 
E, which of the labeled points has 
the greatest absolute value? Why?

Use the number line.

A B C D E
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Compare and Order Integers5-2

You can use a number line to compare and to order integers.
Any positive number is greater than any negative number.

To compare integers you can use a number line.

0 �1 �2 �3 �4 �5�1�2�3�4�5

0

�1

�2

�3

�1
�2
�3

Chapter 5152

On a vertical number line:

• Any number is less than a 
number above it.

Compare: �2 0

0 is above �2
�2 � 0

� Any number is greater than 
a number below it.

Compare: �1 �3
�3 is below �1
�1 � �3 

?

?

On a horizontal number line:

� Any number is less than a 
number to its right.

Compare: �1 �2
�2 is to the right of �1
�1 � �2

� Any number is greater than 
a number to its left.

Compare: �2 �4
�4 is to the left of �2
�2 � �4

?

?

To order integers using a horizontal number line:
� Least to greatest—Begin with the integer farthest to the left.
� Greatest to least—Begin with the integer farthest to the right.

Order �2, �5, and 0 from least to greatest.

The order from least to greatest is: �5, 0, �2.

The order from greatest to least is: �2, 0, �5.

Study these examples.

Compare: ⏐�4⏐ ⏐�2⏐ Compare: �⏐�7⏐ �(�3)

4 � 2 �7 � �3

So ⏐�4⏐ � ⏐�2⏐ So �⏐�7⏐ � �(�3)

??

Think
�5 is farthest to the left; 
�2 is farthest to the right; 
0 is between �5 and �2.

Think
⏐�4⏐ � 4 
⏐�2⏐ � 2

Think
�⏐�7⏐ � �7 
�(�3) � �3

1.1
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Compare. Write ,, 5, or ..

9. �10 �6 10. �4 �8 11. 3 �6 12. �3 �4

13. �7 0 14. �4 �4 15. 0 �3 16. �2 �5

17. ⏐�8⏐ ⏐�7⏐ 18. 0 �⏐8⏐ 19. ⏐�6⏐ �(6) 20. �(�7) �(�4)

21. �⏐11⏐ �13 22. �(�13) 0 23. ⏐�12⏐ ⏐�12⏐ 24. �(�10) �⏐�20⏐

Arrange in order from least to greatest.

25. �6, �8, �7 26. �10, �8, �6 27. �6, 0, �3

28. �9, 0, �3 29. �5, �6, �3, �7 30. �4, �2, �5, �4

Arrange in order from greatest to least.

31. �6, �3, �4 32. �2, �10, �5 33. 0, �7, �12

34. �4, �5, �3 35. �8, �12, �15, �30 36. �20, 0, �2, �1

????

????

????

????

Write always, sometimes, or never to make a true statement.

37. A negative integer is less than 
a positive integer. 

39. A negative integer is greater 
than 0.

?

? 38. A negative integer is less than 
another negative integer.

40. The absolute value of an integer 
is positive.  ?

?

41. The temperature on Monday was 
�2°C. On Tuesday the temperature 
was �7°C. Which temperature 
was colder?  

42. The average daily temperature in
Toronto for each of five days was 
�2°C, �5°C, �3°C, �1°C, and �2°C. 
What was the median temperature?

43. Is there a least positive integer? a greatest positive integer? 
a least negative integer? a greatest negative integer? Explain.

Choose the greater integer. Use a number line to help.

1. �7, �10 2. �9, �3 3. �3, �5 4. �7, �6

5. 0, �9 6. �8, 0 7. �12, �25 8. �20, �20

Chapter 5 153
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Add Integers5-3

On an oceanographic expedition, the crew took the 
first sonar reading at 2 km above sea level. The next 
reading was 3 km below the first reading. What was 
the depth of the second reading?

To find the depth of the second reading, n,
add: �2 � �3 � n.

You can use a number line to model 
the addition of integers.

• Start at 0.
• Move right for positive integers.
• Move left for negative integers.

The depth of the second reading was at 
1 km below sea level.

You can also use absolute value to add integers.

To add integers with like signs:

• Add the absolute values of 
the addends.

• Use the sign of the addends 
for the sum.

To add integers with unlike signs:

• Subtract the addend with the lesser 
absolute value from the addend 
with the greater absolute value.

• Use the sign of the addend with 
the greater absolute value for the sum. 

Study these examples.

�4�5 �2 �1   0 �1 �2�3

�3
�2

�6�7 �5

�2

�4 �3 �2

�3

�1 0�1 �2

�2

�3 �4 �5

�5

�60 �7
�2 � �5 � �7 a � �7 �3 � �2 � �5 x � �2

�2 � �3 � �1

�2 � �4 � m
⏐�2⏐ � ⏐�4⏐

2 � 4 � 6
�2 � �4 � �6

m � �6

�5 � �3 � n
⏐�5⏐ � ⏐�3⏐

5 � 3 � 8
�5 � �3 � �8

n � �8

�5 � �8 � d
⏐�8⏐ � ⏐5⏐

8 � 5 � 3
5 � �8 � �3

d � �3

�9 � �7 � s
⏐�9⏐ � ⏐�7⏐

9 � 7 � 2
�9 � �7 � �2

s � �2

�2 � �5 � a �3 � x � �5

2.3
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Chapter 5 155

34. Explain in your Math Journal how you can use the
rules on page 154 for adding with zeros (such as
0 � �7) or with opposites (such as �7 � �7).

Write an addition sentence that is modeled by each number line.

1. 2.

Add. Use a number line to help.

3. �2 � �1 4. �4 � �3 5. �1 � �4 6. �6 � �1

7. �6 � �4 8. �7 � �5 9. �5 � �6 10. �4 � �4

11. �4 � �8 12. �8 � �5 13. �6 � 0 14. 0 � �8

15. �4 � �5 � �6 16. �6 � �2 � �4 17. �3 � �3 � �3

18. �2 � �2 � �2 19. �7 � �5 � �2 20. �8 � �6 � �9

Find the value of the variable.

21. �7 � a � �16 22. �5 � b � �3 23. �11 � c � �9

24. d � �7 � �7 25. e � �8 � �13 26. f � �15 � �12

27. �9 � k � 0 28. h � 7 � �6 29. �13 � i � �15

�4�5�6 �2�3 �1 0 �4 �2�3 �1 �10 �2

31. In January Raul lost 5 pounds. 
He gained back 3 pounds in February.
What was his total weight gain or loss
for the two months?

33. An elevator starts at the 23rd floor,
goes down 5 floors and then up 
8 floors. At what floor is it then? 
Draw a vertical number line to 
illustrate.

30. On Monday Sally deposited $60 in 
her savings account. On Tuesday 
she withdrew $45. What was the net
change in savings for the two days?

32. Rita started a checking account with
$500. She later wrote a check for $50,
made a deposit of $250, and wrote
another check for $100. How much
money was left in Rita’s account?
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Subtract Integers5-4

Catherine wants to know how 
to complete this subtraction: 

4 � 5 � n

To study the relationship between 
adding and subtracting integers, 
she makes the table at the right.

Look for a pattern in the table. The sequence of numbers in the last 
column is 2, 1, 0, . . . . Catherine determines that 4 � 5 � �1 or 
�4 � �5 � �1. She also makes the following general conclusion.

To subtract integers:

� Add the opposite of the subtrahend.

� Rewrite as an addition sentence.

� Then use the rules for adding integers.

�4 � �5 � n �6 � �8 � n

�4 � �5 � n �6 � �8 � n

�4 � �5 � �1 �6 � �8 � �2

n � �1 n � �2

Study these examples.
�7 � n � �17

�7 � n � �7 � �10 �9 � �6 � n �5 � 0 � n

�7 � �10 � �7 � �10 �9 � �6 � �15 �5 � 0 � �5

n � �10 n � �15 n � �5

x x � 25 x � 5

7 7 � �5 � 2 7 � 5 � 2

6 6 � �5 � 1 6 � 5 � 1

5 5 � �5 � 0 5 � 5 � 0

4 4 � �5 � �1 4 � 5 � ?

Subtracting an integer is the same as
adding the opposite of that integer.
a � b � a � (�b), for integers a and b.

�1 �10 �2 �3 �4 �5�2

Find the opposite of the subtrahend.

Rewrite as an addition sentence.

Add.

Think
0 is its own
opposite.

�4 � �5 � �1

Chapter 5156
2.3
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Write a subtraction sentence that is modeled by each number line.

1. 2.

�1 �10 �2�2�3�4�1 0�2�3�4�5�6

Subtract. Use a number line to help.

3. �8 � �4 4. �5 � �8 5. �4 � �5 6. 0�6 � �2

7. �3 � �7 8. �9 � �7 9. �7 � �4 10. 0�5 � �8

11. �8 � �10 12. �3 � �2 13. �8 � �10 14. 0�3 � �5

15. �7 � �2 16. �9 � �11 17. �5 � �3 18. 0�7 � �9

19. �5 � �10 20. �6 � �7 21. �6 � 0 22. �12 � 0

23. �9 � �4 24. �2 � �3 25. �0 � �8 26. �00 � �4

Find the value of the variable.

27. �9 � a � �15   28. �14 � b � �13 29. �8 � c � �4 

30. d � �11 � �6  31. e � �15 � �16 32. f � �25 � �3  

33. The high temperature in Chicago
was 67°F and that same day the
low was �24°F in Minneapolis. 
What was the difference between
the high and the low temperatures?

34. Ben asked his mother to hold his
savings. At the start of June, his
savings was �$16. That month he
borrowed $20 to spend. What is
the amount remaining or owed?

Add. Look for opposites.
0

�11 � �2 � �8 � �4 � �11 � �2 � n n � �4
0

35. �23 � �17 � �23 � n 36. �12 � �15 � �12 � �6 � �15 � �4 � n

37. �35 � �65 � �65 � n 38. �22 � �14 � �10 � �10 � �22 � �14 � n

Think
�8 � �4 � �4

Chapter 5 157
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Multiply Integers5-5

You can use repeated addition to multiply integers.
Multiply: 3 � �2 � n

�2 � �2 � �2 � �6
3 � �2 � �6

Patterns can also help you to understand how to multiply integers.

�4

3 � �2 � �6

�5�6 �2

�2�2�2

�3 �1 0�7

�2 � �3 � �6
�2 � �2 � �4
�2 � �1 � �2

Study these examples.
�12 � �3 � s �7 � �7 � h

⏐�12⏐ � ⏐�3⏐ � s ⏐�7⏐ � ⏐�7⏐ � h
12 � 3 � 36 7 � 7 � 49 

�12 � �3 � �36 �7 � �7 � �49   
s � �36 h � �49

Chapter 5158

Multiply the factors.
Use the rules to determine
the sign of the product.

• When you multiply two positive (�)
integers, the product is positive (�).

�3 � �3 � �9
�2 � �3 � �6
�1 � �3 � �3

• When you multiply a positive (�) integer, 
and a negative (�) integer, the product 
is negative.

You can also use rules for multiplying integers.

To multiply two integers, multiply their absolute values.

• The product is positive when the factors have like signs.
(�)(�) � � (�)(�) � �

• The product is negative when the factors have unlike signs.
(�)(�) � � (�)(�) � �

�1 � �3 � �3
�2 � �3 � �6
�3 � �3 � �9

• When you multiply two negative (�) 
integers, the product is positive (�).

Think
3 � �2 means three groups of �2.

2.3
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Chapter 5 159

Write the sign of the underlined factor for the given product.

5. �5 � 9__ � �45 6. �8 � 12__ � �96 7. �9 � 15__ � �135

8. 11__ � �12 � �132 9. 7__ � �26 � �182 10. 17__ � �22 � �374

Find the product.

11. �75 � 0 12. 25 � �13 13. 0 � �21 14. �15 � �12  

15. �7 � �9 � �4 16. 5 � �8 � �12 17. (4 � �2) � 6 18. 8 � ⏐�9 � �2⏐

Transaction Representation Result

3 deposits of $50 �3 � �50 � �150 increase of $150

2 withdrawals of $20 �2 � �20 � �40 decrease of $40

take away 4 deposits of $10 �4 � �10 � �40 decrease of $40

take away 5 withdrawals of $40 �5 � �40 � �200 increase of $200

Write each repeated addition as a multiplication sentence.

1. �9 � �9 � �9 � �9 � �9 � �9 2. �6 � �6 � �6 � �6 � �6 � �6

3. �12 � �12 � �12 � �12 � �12 4. �15 � �15 � �15 � �15

19. Climbing down from the mountain, 
Abe descends 12 m each minute.
What is the total change in altitude
for a 6-minute descent?

20. The change in the price of ABC stock was
reported as �$2 per share. If Rita owns 
8 shares of ABC stock, what is the total
change in value of her shares of stock?

21. The table below shows Earl’s weekly bank account transactions.
Explain how the signs of the integers relate to the transactions.

Write positive or negative to make a true statement.
Give examples to support your answer.

22. When an even number of negative 23. When an odd number of negative 
integers are multiplied, the integers are multiplied, the 
product is ?__. product is ?__.
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Divide Integers5-6

A diver went 15 meters below the surface 
of the water in 3 minutes. What integer 
expresses the diver’s average change in 
depth per minute?

To find the integer, n, divide: �15 � 3 � n.

Division and multiplication are inverse 
operations. You can use this relationship 
to find the quotient of a division with integers.

Multiplication Division
�5 � �3 � �15 � �15 � �3 � �5
�5 � �3 � �15 � �15 � �3 � �5
�5 � �3 � �15 � �15 � �3 � �5
�5 � �3 � �15 � �15 � �3 � �5

�15 � 3 � �5  or  �15 � �3 � �5

The diver’s average change in depth 
per minute is �5 meters.

You can use rules for dividing integers. 

To divide two integers, divide their absolute values.

• the quotient is positive if the integers have like signs.

(�) � (�) � � (�) � (�) � �

• the quotient is negative if the integers have unlike signs.

(�) � (�) � � (�) � (�) � �

• the quotient is zero if the dividend is zero.

Study these examples.

�18 � �6 � �3

�
�

�

1
6
8

� � �3

Think
You cannot divide an
integer by zero.

0 � �6 � 0 �6 � 0 is impossible.

0 � �6 � 0

Chapter 5160

�18 � �6 � �3

�
�

�

1
6
8

� � �3

2.3
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Chapter 5 161

Find each quotient.

1. �54 � �6 2. �25 � �5 3. �80 � �10 4. 0 � �9

5. �10 � 0 6. �11 � �1 7. �20 � �1 8. �4 � �4

9. �
�

�

3
6
6

� 10. �
�

�
�

�
1
1
� 11. 12.

Divide to complete each chart. Then write the rule.

13. 14. 15.

Rule: � n � Rule: � n � Rule: � n �

Compare. Write ,, 5, or ..

16. �5 � �1 �12 � 4 17. �36 � 6 20 � �4 18. �18 � �2 30 � �6

19. �12 � 3 24 � �3 20. �25 � �5 �4 � 5 21. �48 � �4 3 � 4

22. Lisa’s stock fund changed by 23. A submarine is at a depth of 250 
�81¢ during a 3-day period. If meters. If it ascends at a rate of 
it changed at the same rate 15 meters per minute, can it reach 
each day, what is the rate? the surface in a half hour?

???

???

OUTINOUTINOUTIN

�80
5

50
�10

�8 �4
�10 �5
�12 �6
�14 ?
�16 ?

? �9

IN OUT

�30 �5
�24 �4
�18 �3
�12 ?

�6 ?

? 0

IN OUT

�24 �3
�16 �2

�8 ?

0 ?

? �1
�16 �2

IN OUT

24. �3, �6, �12, �24, , , 

26. �1, �5, �25, �125, , , ???

??? 25. �128, �64, �32, �16, , , 

27. �6561, �2187, �729, �243, , , ???

???

Write the pattern rule and the next three numbers in each sequence.
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Integers and Order of Operations5-7

A whale descends 5 feet from the surface of the 
ocean. Then it descends 13 more feet. It repeats 
this dive two more times. After the three dives, 
the whale ascends 20 feet. How many feet below 
the surface is the whale then?

To find how many feet, write and evaluate 
the expression:  �5 � 3 � �13 � �20.     

�5 � 3 � �13 � �20

�5 � �39 � �20

�44 � �20

�24

The whale is 24 feet below the surface.

Study these examples.
Evaluate each expression. Check using a calculator.
�100 � �175 � �25 � �9 � �11

�100 � �7 � �9 � �11

�100 � �7 � �99 Check.

�93 � �99

�192

�150 � �75 � (�41 � �111) � (�3)2

�150 � �75 � �70 � (�3)2

�150 � �75 � �70 � �9

�2 � �70 � �9 Check.

�2 � �630

�632

Remember the order of operations:
1. Grouping Symbols
2. Exponents
3. Multiply or divide from left to right
4. Add or subtract from left to right

Chapter 5162

Use to enter 
a negative number.

A scientific calculator follows
the order of operations.

Think
(�3)2 means “negative 3, squared” 
or �3 � �3. 
�(3)2 means “the opposite of 3 squared” 
or �(3 � 3) � �(9) � �9

—192 Display

—632

100

9 11

175 25

150 75

3 2

41 111
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Name the first step to simplify. Then evaluate the expression.             

1. �62 � �84 � �4 � �33 2. �92 � (�91 � �93) � �23 

3. �71 � �175 � �56 � �8 4. �3 � �16 � (�36)2 � �12

5. �4[6 � (8 � 5)2] 6. �4 � [(�6 � �4)2 � 15] � �5

Compute. Watch the order of operations.

7. �16 � �279 � �31 8. �226 � �190 � �10 � �28 

9. �80 � (�93 � �77) � �304 10. �67 � (�68 � �80)2 � �30

11. 7 � (�9 � 5) � 22 12. �16 � �4 � (�1 � �1)2

13. �87 � �60 � �15 � (�40 � �36)2 14. �24(�45 � �36) � �21 � �38 � �3 

15. (�24 � �3)(�20 � �4) � �2 16. �16 � �14 � �14 � �16 � �8 � �3

Write an expression to solve each. Then compute.

17. A dolphin descends 12 feet from 
the surface of the ocean and then
ascends 7 feet. Then it descends 15
feet and repeats this descent three
more times. How many feet below
the surface is the dolphin then?  

18. A spider crawls up 12 inches on Bo’s
deck to go to its web. Next it drops
down 15 inches to go to another
web. Then it crawls up 92 inches to
get out of the rain. How far above or
below Bo’s deck is the spider then?

Compute. Choose the best answer.

19. �91 � �116 � �29 � (�7 � �7) � �7 20. �173 � �143 � �79 � �108 � (�3)2

A �120 B �83 F �8622 G �978
C �83 D �120 H �978 J �8622

Chapter 5 163
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Expressions and Equations with Integers5-8

Greg has $80 in his bank account. He withdraws 
$50. If the bank charges a monthly fee, f, of $12, 
what is the balance of Greg’s bank account?

To find the balance, write and 
evaluate the algebraic expression: 

�$80 � �$50 � f, when f � �$12
�$80 � �$50 � �$12 Replace f with �$12.

�$30 � �$12
$18 Simplify.

Greg’s bank account has a balance of $18.

LeAnn thought of a number. First she added �3 to the number, then doubled 
the sum. The answer she got was �16. Is LeAnn’s number �1 or �5?

To find LeAnn’s number, write and solve the equation:

(n � �3) � 2 � �16  with replacement set {�1, �5}.

To solve an equation when given a replacement set, replace the 
variable with each value of the replacement set and determine 
the value that makes the equation a true statement.

(n � �3) � 2 � �16, when n � �1 (n � �3) � 2 � �16, when n � �5
(�1 � �3) � 2 � �16 (�5 � �3) � 2 � �16

(�4) � 2 �
? �16 (�8) � 2 �

? � 16
�8 � �16 false �16 � �16 true

LeAnn thought of the number �5.

Study these examples.

Solve: x � �14 � �9
x � �14 � �14 � �9 � �14 Isolate the variable.

x � �5 Simplify.

Check: x � �14 � �9
�5 � �14 � �9

�9 � �9 True

Let n � LeAnn’s number.

Replace n with given value.
Simplify.

Determine whether
true or false.

Solve: �3a � �12 

� Isolate the variable.

a � �4 Simplify.

Check: �3a � �12
�3 • �4 � �12

�12 � �12 True

�12
�3

�3a
�3

A replacement set is the
set of numbers to be used
for possible solutions of a
mathematical sentence.

1.1
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Write in order from least to greatest.

37. 0.28, 0.82, 0.2, 0.08 38. 0.472, 0.481, 0.399, 0.38

39. 2.57, 2.5, 2.48, 1.99 40. 8.4861, 0.9614, 0.0756, 0.8496

41. 59.221, 59.212, 59.122 42. 0.097765, 0.97765, 0.0907765

Chapter 5 165

Evaluate each expression when a � 15, b � 24, c � 22, and d � 0.

1. b � c 2. a � b 3. a � b • c 4. (b � d ) � c

5. �
a
2
b
c� 6. a � �

b
c� 7. cd � a 8.

9. (a � b)3 � c 10. bd � a 2 11. a 2 � bc 12. b � (c • d )

Solve each equation. Use the replacement set {15, 25, 0, 125, 225}.

13. n � �10 � �15 14. n � �10 � �15 15. n � �5 � �20

16. n � �5 � 0 17. �25 � n � 0 18. n � �25 � �5

Solve and check.

19. b � �4 � �6 20. x � �3 � �11 21. �5 � h � �13 22. �8t � �104

23. � �9 24. �15z � 0 25. ��1
d
0� � 0 26. �14 � g � �1

27. �9 � f � �20 28. �15 � ��
v
3� 29. �33 � �11r 30. �243 � �9p

Write and solve an equation for the variable used.

bd
�3c

35. Richard scored �12 points in a
game. This was three times his
previous score. What was his
previous score?

31. A number z divided by 8 
equals �20.

33. A number r increased by 15 
equals �22.

36. Ann’s bank account is overdrawn $17.
The bank charges a fee, f, for the account
being overdrawn. If Ann deposits $20, 
and the bank’s fee is $15, how much
money does Ann have in her account? 

32. �4 less than a number y is �7.

34. The product of a number d and 
�12 is �60.

y
�6
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Temperature5-9

Compute the new temperature.

Temperature can be measured in degrees 
Fahrenheit (°F), or in degrees Celsius (°C).

The temperature was 15°C. It dropped 25°. 
What was the new temperature?

To find the new temperature, n, add: 
�15 � �25 � n
�15 � �25 � �10

The new temperature was �10°C.

The temperature was 10°F. It dropped to �15°F. 
How many degrees did the temperature drop?

To find the number of degrees, n, subtract:
�15 � �10 � n
�15 � �10 � �25

The temperature dropped 25 degrees.

You can use formulas to estimate temperature. 

  230°

  120°

  140°

  160°

  180°

  200°

  220°

  130°

  150°

  170°

  190°

 --20°

 --20°

 --40°

 --40°

 --60°

 --60°

 --80°

 --80°

  100°

  100°

 -20°

 -20°

 -0°

 -0°

C F 

 --10°

 --10°
 --10°

 --10°

 --30°

 --30°

 --50°

 --70°

 --90°

  110°
 

 --50°

 --70°

 --90°

  110°

  210°

Water freezes
(32°F; 0°C)

Room 
temperature
(68°F; 20°C)

Normal body 
temperature
(98.6°F; 37°C)
A hot day 
(90°F; 32°C)

Water boils 
(212°F; 100° C)

Estimate 46°F to degrees Celsius.

°C � (°F � 30) � 2 
� (46 � 30) � 2  Replace F with 46.
� 8  Simplify.

46°F is about 8°C. 

Estimate �2°C to degrees Fahrenheit.

°F � (2°C � 30)
� (2 • �2 � 30) Replace C with �2.
� 26 Simplify.

�2°C is about 26°F. 

Chapter 5166

°C � (°F � 30) � 2 °F � 2°C � 30

Starting Temperature   Change in Temperature    New Temperature

35°C rises 15° ?
�5°C falls 10° ?

0°C drops 12° ?
�8°C climbs 4° ?

1.
2.
3.
4.

Think
Dropped 25° � �25°

Think
�(�10) � �10

2.3
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Starting Temperature New Temperature Change in Temperature
�20°F 12°F ?

3°F �7°F ?

19°F 23°F ?

11°F �9°F ?

5.

6.

7.

8.

Compute the temperature change.

Estimate the temperature in °C or in °F. 
Watch for the degree unit.

9. 60°F 10. �8°F 11. �2°F 12. 74°F 13. 200°F

14. 7°C 15. �21°C 16. �4°C 17. 83°C 18. 62°C

19. 86°F 20. 6°F 21. �4°F 22. 114°F 23. �32°F

24. 75°C 25. 5°C 26. �30°C 27. 35°C 28. �10°C

29. What is the difference between 
normal body temperature and 
the freezing point of water on 
the Celsius scale? on the 
Fahrenheit scale?

31. On one winter morning, the 
temperature in Boston was �4°F. 
By noon, the temperature had gone
up 10 degrees. What was the 
temperature in Boston at noon?

30. The boiling point of nitrogen is
�196°C. A miniature transistor
conducts electricity that is 48°C
above the boiling point of nitrogen.
What temperature is this?

32. The normal July temperature in
Toronto, Canada is 27°C. 
Estimate the temperature in °F. 

Match each definition with a word in the box.

33. a diagram used to find the prime factors 
of a number 

34. a statement that two mathematical 
expressions are equal 

35. a mathematical expression that 36. the written form of a number that 
contains one or more variables shows the place value of its digits  

equation
standard form
algebraic expression
expanded form
factor tree
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Make a table to record the hourly temperature change.

When the temperature drops, use a negative integer.

When the temperature rises, use a positive integer.

Work backward to check. Subtract �3° (or add �3°) and add �5°.

(�11°) � (�3°) � (�3°) � (�3°) � (�3°) � (�5°) � (�5°) � (�5°) � �14°

The outside temperature at 11:00 P.M. is 14°F.
The weather forecaster predicts that it will
drop 5° each hour. Then the temperature will
rise 3° each hour after 2 A.M. What will the
temperature be at 6:00 A.M.?

Problem-Solving Strategy: 
Make a Table

Chapter 5168

5-10

Complete the table.

Add �5° (or subtract 5°) for each hour until 2:00 A.M.
Add 3° for each hour until 6:00 A.M.

Visualize yourself in the problem above as 
you reread it. List the facts and the question.

Facts: At 11:00 P.M. the temperature
is 14°F.

The temperature drops 5° each
hour until 2:00 A.M.

The temperature rises 3° each 
hour after 2:00 A.M.

Question: What will the temperature be at 6:00 A.M.?

Time 11:00 12:00 1:00 2:00 3:00 4:00 5:00 6:00

Temperature �14° �9° �4° �1° �2° �5° �8° �11°

�5 �5 �5 �3 �3 �3 �3

At 6:00 A.M. the temperature will be 11°F.
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Visualize yourself in the problem 
as you reread it. List the facts 
and question.

Facts: amount saved—$130
cost of bicycle—$250
first week—$10
each week—$4 more than the preceding week

Question: How many weeks must he work
to have enough money?

Make a table. Add to find how long
it will take to have at least $250.

Solve each problem. Make a table to help.

01. Henry saved $130 to buy a $250 bicycle.
His dad paid him for doing chores each week.
Henry received $10 the first week. For each
additional week Henry received $4 more
than the preceding week. How many weeks
must he work to have enough money
to pay for the bicycle?

Week 1st 2nd 3rd 4th

Amount $130 � $10 $140 � $14 $154 � $18 $172 � ?

02. A baker uses 3 c of sugar, 3 c of flour, and
2 sticks of butter for each pound cake. How much 
of each ingredient is needed for 8 cakes?

03. Sue played a game in which she won 8 points and
lost 5 points in each round. In which round did 
her score reach 15 points?

04. Adam inspected apples. He found 2 out of every 15 apples
to be of poor quality. How many apples of poor quality
could he expect to find in a shipment of 165 apples?

05. During an experiment Dana recorded the following temperatures:
22°C, 12°C, 15°C, 5°C, 8°C. If this pattern continues,
predict the tenth temperature in the series.
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Problem-Solving Applications: Mixed Review

Chapter 5170

5-11

Solve each problem and explain the method you used.

01. Scientists built earthquake stations at 
different elevations. One station is 75 m 
above sea level, and a second is 35 m 
below sea level. What is the difference 
in height between the two stations?

02. A submarine is at a depth of �300 ft. 
What must happen for the submarine 
to reach sea level?

03. How many negative integers are between 
�4 and �4?

04. How many integers greater than �10 are less
than �3?

05. A balloon is 218 m above sea level.
A submersible is 220 m below sea level. 
Which is closer to sea level? How much closer?

06. A diamond-mine entrance begins at 
75 ft above sea level. Workers discover 
diamonds 48 ft below sea level. How deep 
is the mine at that point?

07. The temperature change from 6 A.M. to 7 A.M.
was �3°C. If the temperature at 6 A.M. was
�2°C, what was the temperature at 7 A.M.?

8. A parachutist opens her parachute at an altitude of 
5000 ft. Her change in altitude is �25 ft per second.
a. Write an equation to find her altitude h at a time 

after she opens her parachute.  
b. How far, written as an integer, has she descended in 

12 seconds? 
c. What is her altitude 12 seconds after she opens 

her parachute?  

9. To map the features of the ocean floor, scientists 
take several sonar readings. What is the average 
of these three readings they made: �14,230 ft; 
�14,246 ft; �14,235 ft? 
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Use These Strategies
Write an Equation
Guess and Test
Interpret the Remainder
Use More Than One Step
Make a Table

Use one or more of the strategies from the list or
another strategy you know to solve each problem.

10. The temperature at 11:00 P.M. was 37°F. If it dropped 
2°F every hour until 5:00 A.M. and then rose 4°F every 
hour after that, what was the temperature at 9:00 A.M. 
the next day?

11. Claire tripled a number and added �14 to it.
Her answer was �4. What was her number?

12. A sonar device was positioned 100 m below the 
surface of the sea. The device was then lowered
175 m. What is the final depth of the device?

13. Each page of Derek’s science scrapbook holds 12 pictures. 
If he has collected 151 pictures to put in his scrapbook, 
how many more pictures does he need to fill a page?

14. Each time a hot-air balloon rose 65 ft, a downdraft
pushed it back down 35 ft. Its original altitude was 185 ft.
What would be its altitude after the third downdraft?

15. Mr. Torres spent $85.50 for tickets to the National Aquarium 
for his family. The tickets cost $19.50 for each adult and 
$13.50 for each child. If three adults went to the aquarium, 
how many children went?  

16. A scuba diver descended 30 m below the ocean surface, 
rose 17 m, and then descended 7 m. How far, as an integer, 
below the ocean surface is the diver? 

Use the table for problems 17–19.

17. The wind was 40 mph and the wind chill
was 21°F below zero. How much warmer 
was the air temperature?

18. How much colder does an air temperature of
30°F feel with winds at 30 mph than at 20 mph?

19. With winds at only 15 mph, an air temperature 
of 15°F feels 7°F colder than when the air 
temperature is 20°F. What is the wind chill at 15°F?

20. Write a problem that uses the data in the table. 
Have someone solve it.

M
ile

s 
P

er
 H

o
u

r 
(m

p
h

) 5
10
15
20
25
30
35
40

27
16
9
4
1

�2
�4
�5

21
10
2

�3
�7

�10
�12
�13

16
3

�5
�10
�15
�18
�20
�21

12
�3

�11
�17
�22
�25
�27
�29

Wind Chill Table

Air Temperature (°F)
35 30 25 20
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Lessons 1–11

Express each as an integer. (See pp. 150–151.)

1. an increase of 14 dollars 2. a gain of 9 meters

3. 4 hours before arrival 4. a depth of 12 meters

Write the opposite and absolute value of each integer.

5. �15 6. �13 7. �22 8. �7 9. �1

Compare. Write ,, 5, or .. (See pp. 152–153.)

10. �9 �9 11. �4 �7 12. �5 �14 13. �6 �6

Compute. (See pp. 154–163.)

14. �6 � �3 15. �4 � �9 16. 0 � �5 17. �7 � �5

18. �9 � �5 19. �6 � �8 20. �7 � �11 21. 0 � �4

22. �5 � �10 23. �90 � �5 24. 0 � �6 25.

26. �4 � �11 27. �6 � �3 28. �8 � �8 29. �3 � �5

30. �40 � (�95 � �79) � �214 31. �37 � (�8 � �10)2 � �3

Solve each equation. Use the replacement set {23, 0, 13}. (See pp. 164–165.) 

32. n � �12 � �15  33. n � �15 � �15 34. n � �5 � �8 

35. n � �3 � 0 36. �3 � n � 0 37. n � �3 � �9  

Estimate the temperature in °C or in °F. (See pp. 166–167.)
Watch for the degree unit.

38. �12°F 39. 50°F 40. �32°F 41. 40°C 42. �20°C

�33
�3

? ? ? ?

43. The temperature was �12�C at 44. The football team gained 23 yards
noon. By nine o’clock it was �2�C. on 1st down and were penalized
How many degrees did the 5 yards on 2nd down. What was
temperature drop? the net result?

(See pp. 168–171.)

(See Still More Practice, p. 523.)
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You can solve an inequality in one variable and 
graph its solution on a number line. 

Solving an addition or subtraction inequality 
is like solving an equation.

x � 5 � 7 

x � 5 � 5 � 7 � 5 Subtract 5 from both sides.

x � 2 solution to the inequality

y � �5 � �4

y � �5 � �5 � �4 � �5 Add �5 to both sides.

y � �1 solution to the inequality

Inequalities in One Variable

addition inequality

subtraction inequality

Remember:
An inequality is a statement that
uses one of these symbols: �, �,
�, �, or �. 

< is less than

≤ is less than or equal to

> is greater than

≥ is greater than or equal to

� is not equal to

To graph x � 2, place an open dot at 
2 on the number line and then shade 
the number line to the right of 2.

x � 2

• The open dot at 2 means that 2 is 
not a solution of x � 2.

• The green line with the arrow 
shows that all values greater than 2
are solutions of x � 2.

Some solutions of x � 2: {2�
1
2�, 3, 7.4, . . .} 

Not solutions of x � 2: {. . . , �2, 0, 1.9, 2}

To graph y � �1, place a solid dot at 
1 on the number line and then shade 
the number line to the left of �1.

y � �1

• The solid dot at �1 means that �1 is 
a solution of y � �1.

• The red line with the arrow shows 
that all values less than �1 are also
solutions of y � �1.

Some solutions of y � �1: {. . ., �9, �6, �3}

Not solutions of y � �1: {1.1, 6, 10, 35, . . .}

Solve and graph the solution of each inequality. Then list three 
numbers that are solutions and three numbers that are not solutions.

1. t � 34 � �19 2. w � 21 � 45 3. 19 � x � 14 4. s � 14 � 12

5. k � 5 � 8 6. p � 12 � 9 7. r � 88 � 92 8. v � 2 � �6

9. a � 2 � �4 10. z � 2 � 10 11. b � 4 � �9 12. c � 6 � 0 

�2 �2�1 �1�3 �3 �4 �5 �6 �70 �5 �4�7 �6 �2 �1�3 �1 �2�3 �40

1.1
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Write each as an integer.

1. a gain of 5 lb 2. 11 m backward 3. 17 floors down 

Find the absolute value of the integer.

4. ⏐�18⏐ 5. ⏐�19⏐ 6. ⏐�73⏐ 7. ⏐502⏐ 8. ⏐�643⏐

Arrange in order from least to greatest.

9. �9, �9, 0 10. �9, �6, �2 11. �60, �30, 0, �70

Compute.

12. �11 � �7 13. �8 � �4 14. �366 � �6 15. �2448 � �24

Evaluate each expression when a 5 17, b 5 22, c 5 23, and d 5 0.

16. b � (c � a) 17. ad � c 18. a � b • c 19. (a � b)2 � c 

Solve and check.

20. y � �6 � �7  21. �15z � 0 22. �9 � f � �25 23. �17 � g � �1

Estimate the temperature in °C or in °F. Watch for the degree unit.

24. 70°F 25. �18°F 26. �2°C 27. 74°C 28. 90°C

Explain how you solved the problem.
Show all your work.

30. A geologist studied rock forms at 
a site 5 m below sea level. If he 
moves to a site 9 m higher, how far
above or below sea level will he be?

31. Lee added the same integer 
to each number in the magic 
square at the left to get a 
new magic square. Find 
the integer and complete 
the square.

Use a strategy or strategies you have
learned.

29. Andrew writes an integer pattern by
adding �5 and subtracting �2 in order.
The eighth number in the pattern is
�20. What number did he start with?

�1

�1

�3

�3

�4 �4

�2

�2

0

�1�3 �4

Chapter 5174
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Choose the best answer.
Chapters 1–5Test Preparation

1. Choose the short word name 
for the number.

687,400,000,000

7. Estimate by rounding.

$529.47
� 623

a. 687 million, 400 thousand
b. 687 billion, 400 million
c. 687 billion, 400 thousand
d. 687 million, 200

a. $30,000
b. $36,000
c. $300,000
d. $500,000

2. Choose the quotient.

0.36�0�.1�2�3�1�2�

8. Choose the product.

0.91 � 0.37a. 0.00342
b. 0.0342
c. 0.342
d. not given 

3. An expression for “2 less than x, 
divided by 3.5” is:

9. A mathematical sentence for “10 more than
one third of a number n is greater than 25” 
is:

a. b.

c. x � d. 2 � x
3.5

2
3.5

x � 2
3.5

2 � x
3.5 a. 10 � n � 25 b. n � 10 � 25

c. � 10 � 25 d. 10 � � n � 251
3

n
3

1
3

1
3

a. 2,227,790
b. 2,727,790
c. 22,727,090
d. 22,727,790

4. Use A � bh. Find b when A � 30 ft2 and 

h � 6 ft.

1
2

10. Choose the equation that is solved by using
the Subtraction Property of Equality.

a. 12 ft
b. 10 ft
c. 8 ft
d. 6 ft

a. � 4.2

b. x � 3 � 4.2
c. 4.2 � x � 3
d. x � 3 � 4.2

x
3

a. 0.3367
b. 1.28
c. 33.67
d. not given

6. 113,707 subtracted from 509,911 is: 12. The product of 32,238 and 705 is:

a. 395,204
b. 396,104
c. 396,204
d. 496,204

5. When x � 2, y � 5, and z � 6, which 
expression has a value of 22?

11. Which makes the number sentence true?

⏐n⏐ � 8

a. 4z � 2x � 3y b. x(y � z)

c. � y d. 5z
y � x

z
x

a. 10 b. �2
c. �8 d. �10
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13. Which statement is true? 

Explain how you solved each problem. Show all your work.

25. Two groups of tourists flew to Japan. 
The first group took 4 hours less than 
the second to fly there. If the first group 
flew for 17 hours, how many hours did 
the second group fly?

a. �35 b. 0

c. d. 10
2

3
15

19. Which does not name an integer?

a. ⏐�7⏐ � �⏐7⏐ b. ⏐�7⏐ � �(�7)

c. �⏐�7⏐ � �(�7) d. �⏐�7⏐ � ⏐�(�7)⏐

14. Add.

�21 � (�14) a. �7
b. �35
c. 7
d. 35

20. Subtract.

�45 � 63 a. 108
b. �108
c. 18
d. �18

16. Evaluate 3a2 � 4b when a � �2 and b � 0.

a. �16
b. �12
c. 16
d. 12

22. Solve.

x � (7.65 � 3.18) � 4 a. x � 6.83
b. x � 10.83
c. x � 14.83
d. not given

17. Simplify.

�4 � (�2 � 5) � �1 a. �7
b. �1
c. 1
d. 7

23. In scientific notation, 0.0000631 is:

a. 6.31 � 106

b. 6.31 � 105

c. 6.31 � 10�5

d. 6.31 � 10�6

18. Ray’s aquarium holds 25 gallons of 
water. One gallon of water weighs 8.33 lb.
What is the weight of the water if the
aquarium is filled to the top?

a. 180.25 lb b. 200.25 lb
c. 208.25 lb d. 280.25 lb

24. The temperature at noon was 13°F. It
dropped 17 degrees. What is the 
temperature now?

26. A theater has 675 seats. There are three
times as many seats in a row as there
are rows. How many rows and how many
seats are there?

a. 4°F b. �13°F
c. �17°F d. �4°F

15. Estimate by using compatible numbers.

584,719 � 329 a. 2000
b. 3000
c. 4000
d. not given

21. Multiply.

8.005
� 5.32

a. 40.5866
b. 41.5866
c. 42.5866
d. not given
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