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Solving Inequalities by Addition and Subtraction
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Match each inequality with its corresponding graph.

1. x � 11 � 16 c a.

2. x � 6 � 1 e b.

3. x � 2 � �3 a c.

4. x � 3 � 1 b d.

5. x � 1 � �7 d e.

Solve each inequality. Then check your solution, and graph it on a number line.

6. d � 5 � 1 {d � d � 6} 7. s � 9 � 8 {s � s � �1}

8. a � 7 � �13 {a � a � �6} 9. w � 1 � 4 {w � w � 5}

10. 4 � k � 3 {k � k � 1} 11. �9 � b � 4 {b � b � �5}

12. �2 � x � 4 {x � x � �6} 13. 2y � y � 2 {y � y � 2}

Define a variable, write an inequality, and solve each problem. Then check your
solution. 14—18. Sample answer: Let n � the number.

14. A number decreased by 10 is greater than �5. n � 10 � �5; {n � n � 5}

15. A number increased by 1 is less than 9. n � 1 � 9; {n � n � 8}

16. Seven more than a number is less than or equal to �18. n � 7 � �18; {n � n � �25}

17. Twenty less than a number is at least 15. n � 20 � 15; {n � n � 35}

18. A number plus 2 is at most 1. n � 2 � 1; {n � n � �1}

�2 �1�4 �3 0 1 2 3 4�6 �5�8 �7 �4 �3 �2 �1 0

�8 �7 �6 �5 �4 �3 �2 �1 0�2 �1�4 �3 0 1 2 3 4

2 30 1 4 5 6 7 8�8 �7 �6 �5 �4 �3 �2 �1 0

�2 �1�4 �3 0 1 2 3 42 30 1 4 5 6 7 8

0 1 2 3 4 5 6 7 8

�8 �7 �6 �5 �4 �3 �2 �1 0
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Match each inequality with its corresponding graph.

1. �8 � x � 15 b a.

2. 4x � 3 � 5x d b.

3. 8x � 7x � 4 a c.

4. 12 � x � 9 c d.

Solve each inequality. Then check your solution, and graph it on a number line.

5. r � (�5) � �2 {r � r � �7} 6. 3x � 8 � 4x {x � x � 8}

7. n � 2.5 � �5 {n � n � �2.5} 8. 1.5 � y � 1 {y � y � 0.5}

9. z � 3 � �z � z � �2 � 10. � c � �c � c � 1 �

Define a variable, write an inequality, and solve each problem. Then check your
solution. 11—14. Sample answer: Let n � the number.

11. The sum of a number and 17 is no less than 26.
n � 17 � 26; {n � n � 9}

12. Twice a number minus 4 is less than three times the number.
2n � 4 � 3n; {n � n � �4}

13. Twelve is at most a number decreased by 7.
12 � n � 7; {n � n � 19}

14. Eight plus four times a number is greater than five times the number.
8 � 4n � 5n; {n � n � 8}

15. ATMOSPHERIC SCIENCE The troposphere extends from the earth’s surface to a height
of 6–12 miles, depending on the location and the season. If a plane is flying at an
altitude of 5.8 miles, and the troposphere is 8.6 miles deep in that area, how much
higher can the plane go without leaving the troposphere? no more than 2.8 mi

16. EARTH SCIENCE Mature soil is composed of three layers, the uppermost being topsoil.
Jamal is planting a bush that needs a hole 18 centimeters deep for the roots. The
instructions suggest an additional 8 centimeters depth for a cushion. If Jamal wants to
add even more cushion, and the topsoil in his yard is 30 centimeters deep, how much
more cushion can he add and still remain in the topsoil layer? no more than 4 cm
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Match each inequality with its corresponding statement.

1. �4n � 5 d a. Negative four times a number is less than five.

2. n � 5 f b. Four fifths of a number is no more than five.

3. 4n � 5 e c. Four times a number is fewer than five.

4. n � 5 b d. Negative four times a number is no less than five.

5. 4n � 5 c e. Four times a number is at most five.

6. �4n � 5 a f. Four fifths of a number is more than five.

Solve each inequality. Then check your solution.

7. � � �14 8. �13h � 52 9. � �6 10. 39 � 13p

{a � a � 70} {h � h � �4} {s � s � �96} {p � p � 3}

11. n � �12 12. � t � 25 13. � m � �6 14. k � �10

{n � n � �18} {t � t � �45} {m � m � 10} {k � k � �3}

15. �3b � 0.75 16. �0.9c � �9 17. 0.1x � �4 18. �2.3 �

{b � b � �0.25} {c � c � 10} {x � x � �40} { j � j � �9.2}

19. �15y � 3 20. 2.6v � �20.8 21. 0 � �0.5u 22. f � �1

�y � y � ��
1
5

�� {v � v � �8} {u � u � 0} �f � f � ��
8
7

��
Define a variable, write an inequality, and solve each problem. Then check your
solution. 23�25. Sample answer: Let n � the number.

23. Negative three times a number is at least 57. �3n � 57; {n � n � �19}

24. Two thirds of a number is no more than �10. �
2
3

�n � �10; {n � n � �15}

25. Negative three fifths of a number is less than �6. ��
3
5

�n � �6; {n � n � 10}

26. FLOODING A river is rising at a rate of 3 inches per hour. If the river rises more than 2
feet, it will exceed flood stage. How long can the river rise at this rate without exceeding
flood stage? no more than 8 h

27. SALES Pet Supplies makes a profit of $5.50 per bag on its line of natural dog food. If the
store wants to make a profit of no less than $5225 on natural dog food, how many bags
of dog food does it need to sell? at least 950 bags
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Solving Inequalities by Multiplication and Division
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1. PIZZA Tara and friends order a pizza.
Tara eats 3 of the 10 slices and pays
$4.20 for her share. Assuming that Tara
has paid at least her fair share, what is
the most the pizza cost? x � $14

2. AIRLINES On average, at least 25,000
pieces of luggage are lost or misdirected
each day by United States airlines. Of
these, 98% are located by the airlines
within 5 days. From a given day’s lost
luggage, at least how many pieces of
luggage are still lost after 5 days? at
least 500 pieces

3. SCHOOL Gil earned these scores on the
first three tests in biology this term: 86,
88, and 78. What is the lowest score that
Gil can earn on the fourth and final test
of the term if he wants to have an
average of at least 83? 80

4. EVENT PLANNING The Downtown
Community Center does not charge a
rental fee as long as a rentee orders a
minimum of $5000 worth of food from
the center. Antonio is planning a banquet
for the Quarterback Club. If he is
expecting at least 225 people to attend,
what is the minimum he will have to
spend on food per person? $22.23

PHYSICS For Exercises 5 and 6, use the
table.
The density of a substance determines
whether it will float or sink in a liquid. The
density of water is 1 gram per milliliter.
Any object with a greater density will sink
and any object with a lesser density will
float. Density is given by the formula 
d � �

m
v
�, where m is mass and v is volume.

Here is a table of common chemical
solutions and their densities.

Source: www.teachingplastics.org

5. Plastics vary in density when they are
manufactured; therefore, their volumes
are variable for a given mass. A tablet of
polystryene (a manufactured plastic)
sinks in water and alcohol solution and
floats in calcium chloride solution. The
tablet has a mass of 0.4 grams. What is
the most its volume can be? v � 0.435

6. What is the least its volume can be? 
v � 0.286

Solution Density (g/mL)

concentrated calcium chloride 1.40

70% isopropyl alcohol 0.92
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Justify each indicated step.

1. t � 3 � �15

t � 3 � 3 � �15 � 3 a.

t � �12

� �t � (�12) b.

t � �16

a. Add 3 to each side.
b. Multiply each side by .

2. 5(k � 8) � 7 � 23
5k � 40 � 7 � 23 a.

5k � 33 � 23
5k � 33 � 33 � 23 � 33 b.

5k � �10

� c.

k � �2

a. Distributive Property
b. Subtract 33 from each side.
c. Divide each side by 5.

?�10
�5

5k
�5

?

?

4
�
3

?4
�3

3
�4

4
�3

3
�4

?3
�4

3
�4

Solve each inequality. Then check your solution.

3. �2b � 4 � �6 4. 3x � 15 � 21 5. � 1 � 3

{b � b � 5} {x � x � 2} {d � d � 8}

6. a � 4 � 2 7. ��
5
t
� � 7 � �4 8. j � 10 � 5

{a � a � 15} {t � t � 55} { j � j � 20}

9. � f � 3 � �9 10. 2p � 5 � 3p � 10 11. 4k � 15 � �2k � 3

{f � f � 18} { p � p � 15} {k � k � �2}

12. 2(�3m � 5) � �28 13. �6(w � 1) � 2(w � 5) 14. 2(q � 3) � 6 � �10

{m � m � 3} {w � w � �2} {q � q � �5}

Define a variable, write an inequality, and solve each problem. Then check your
solution. 15–20. Sample answer: Let n � the number.

15. Four more than the quotient of a number and three is at least nine. � 4 � 9; 
{n � n � 15}

16. The sum of a number and fourteen is less than or equal to three times the number.
n � 14 � 3n; {n � n � 7}

17. Negative three times a number increased by seven is less than negative eleven.
�3n � 7 � �11; {n � n � 6}

18. Five times a number decreased by eight is at most ten more than twice the number.
5n � 8 � 2n � 10; {n � n � 6}

19. Seven more than five sixths of a number is more than negative three. n � 7 � �3; 
{n � n � �12}

20. Four times the sum of a number and two increased by three is at least twenty-seven.
4(n � 2) � 3 � 27; {n � n � 4}
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Justify each indicated step.

1. x �

8x � (8)�5x �
8

12
� a.

8x � 5x � 12
8x � 5x � 5x � 12 � 5x b.

3x � �12

�
3
3
x
� � �

�
3
12
� c.

x � �4
a. Multiply each side by 8.
b. Subtract 5x from each side.
c. Divide each side by 3.

2. 2(2h � 2) � 2(3h � 5) � 12
4h � 4 � 6h � 10 � 12 a.
4h � 4 � 6h � 2

4h � 4 � 6h � 6h � 2 � 6h b.
�2h � 4 � �2

�2h � 4 � 4 � �2 � 4 c.
�2h � �6

�
�
�
2
2
h

� � �
�
�

6
2
� d.

h � 3
a. Distributive Property
b. Subtract 6h from each side.
c. Subtract 4 from each side.
d. Divide each side by �2 and

change � to �.

?

?

?

?

?

?

?

5x � 12
�8

Solve each inequality. Then check your solution.

3. �5 � � �9 4. 4u � 6 � 6u � 20 5. 13 � �
2
3

�a � 1

{t � t � 24} {u � u � 7} {a � a � 21}

6. �
w �

2
3

� � �8 {w � w � �19} 7. �3f �
5

10
� � 7 {f � f � 15}

8. h � �
6h

5
� 3
� {h � h � �3} 9. 3(z � 1) � 11 � �2(z � 13) {z � z � �8}

10. 3e � 2(4e � 2) � 2(6e � 1) {e � e � 2} 11. 5n � 3(n � 6) � 0 {n � n � �9}

Define a variable, write an inequality, and solve each problem. Then check your
solution. 12–13. Sample answer: Let n � the number.

12. A number is less than one fourth the sum of three times the number and four.

n � ; {n � n � 4}

13. Two times the sum of a number and four is no more than three times the sum of the
number and seven decreased by four. 2(n � 4) � 3(n � 7) � 4; {n � n � �9}

14. GEOMETRY The area of a triangular garden can be no more than 120 square feet. The
base of the triangle is 16 feet. What is the height of the triangle? no more than 15 ft

15. MUSIC PRACTICE Nabuko practices the violin at least 12 hours per week. She
practices for three fourths of an hour each session. If Nabuko has already practiced 
3 hours in one week, how many sessions remain to meet or exceed her weekly 
practice goal? at least 12 sessions

3n � 4
�

4
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�6
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Graph the solution set of each compound inequality.

1. �4 � e � 1 2. x � 0 or x � 3

3. g � �3 or g � 4 4. �4 � p � 4

Write a compound inequality for each graph.

5. 6.

x � �3 or x � 3 x � 2 or x � 3

7. 8.

0 � x � 5 �5 � x � 0

Solve each compound inequality. Then graph the solution set.

9. k � 3 � �7 or k � 5 � 8 10. �n � 2 or 2n � 3 � 5
{k � k � �4 or k � 3} {n � n � �2}

11. 5 � 3h � 2 � 11 12. 2c � 4 � �6 and 3c � 1 � 13
{h � 1 � h � 3} {c � �1 � c � 4}

Define a variable, write an inequality, and solve each problem. Then check your
solution. 13–14. Sample answer: Let n � the number.

13. Two times a number plus one is greater than five and less than seven.
5 � 2n � 1 � 7; {n � 2 � n � 3}

14. A number minus one is at most nine, or two times the number is at least twenty-four.
n � 1 � 9 or 2n � 24; {n � n � 10 or n � 12}

METEOROLOGY For Exercises 15 and 16, use the following information.
Strong winds called the prevailing westerlies blow from west to east in a belt from 40° to
60° latitude in both the Northern and Southern Hemispheres.

15. Write an inequality to represent the latitude of the prevailing westerlies.
{w � 40 � w � 60}

16. Write an inequality to represent the latitudes where the prevailing westerlies are 
not located. {w � w � 40 or w � 60}

17. NUTRITION A cookie contains 9 grams of fat. If you eat no fewer than 4 and no more
than 7 cookies, how many grams of fat will you consume? between 36 g and 63 g
inclusive

�2 �1 0 1 2 3 4 5 6�2 �1�4 �3 0 1 2 3 4

�4 �3 �2 �1 0 1 2 3 4�3�4 �2 �1 0 1 2 3 4

�2�3�4�5�6 �1 0 1 2�2 �1 0 1 2 3 4 5 6

�2 �1 0 1 2 3 4 5 6�4 �3 �2 �1 0 1 2 3 4

�2 �1�4 �3 0 1 2 3 4�3�4 �2 �1 0 1 2 3 4

0�1�2�3�4 1 2 3 4�2 �1�4 �3�6 �5 0 1 2
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Solving Compound Inequalities
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1. WEATHER Ken saw this graph in the
newspaper weather forecast. It shows the
predicted temperature range for the
following day. Write an inequality to
represent the number line graph.

2. POOLS The pH of a person’s eyes is 7.2.
Therefore, the ideal pH for the water in a
swimming pool is between 7.0 and 7.6.
Write an inequality to represent pH
levels that could cause physical
discomfort to a person’s eyes.
x � 7.0 or x � 7.6

3. STORE SIGNS In Randy’s town, street-
side signs themselves must be exactly 
8 feet high. When mounted on poles, the
signs must be shorter than 20 feet or
taller than 35 feet so that they do not
interfere with the power and phone lines.
Write a compound inequality to
represent the possible height of the poles.

4. HEALTH The human heart circulates
from 770,000 to 1,600,000 gallons of
blood through a person’s body every year.
How many gallons of blood does the
heart circulate through the body in one
day? between 2110 and 4384 gal

HEALTH For Exercises 5 and 6, use the
following information.
Body mass index (BMI) is a measure of
weight status. The BMI of a person over 20
years old is calculated using the following
formula.
BMI � 703 


The table below shows the meaning of
different BMI measures.

Source: www.cdc.gov

5. Write a compound inequality to
represent the normal BMI range.
18.5 � x � 25

6. Write a compound inequality to
represent an adult weight that is within
the healthy BMI range for a person 6
feet tall. 136.4 � w � 183.6

weight in pounds
���
(height in inches)2

BMI Weight Status

less than 18.5 underweight

18.5 — 24.9 normal

25 — 29.9 overweight

more than 30 obese

62	 64	 66	 68	 70	 60	 58	 56	 54	 52	 50	F 

54 � x � 68

x � 12 or x � 27
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Match each open sentence with the graph of its solution set.

1. x � 4 c a.

2. x � 6 � 3 a b.

3. 2x � 4 � 8 d c.

4. x � 2 � 3 b d.

Express each statement as an open sentence using absolute value.

5. Jordan’s highest and lowest test scores are 7 percentage points from 89%. |p � 89| = 7
6. The normal human body temperature varies 1.5ºF from the average 98.6ºF.

� t � 98.6 � � 1.5
7. Last year, 224 students attended the Homecoming game. This year, the Student Council

expects student attendance to be within 36 of the previous years’ attendance.

� s � 224 � � 36

Solve each open sentence. Then graph the solution set.

8. d � 5 � 1 {�6, �4} 9. 2f � 9� 1 {4, 5}

10. g � 4 � 3 {1, 7} 11. w � 3� 1 {�4, �2}

12. 3s � 12 {�4, 4} 13. c � 6� 2 {�8, �4}

For each graph, write an open sentence involving absolute value.

14. 15.

� x � � 2 � x � 1 � � 4
16. 17.

� x � 5 � � 4 � x � 7 � � 3

0 1 2 3 4 5 6 7 8 9 10�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0

�5 �4 �3 �2 �1 0 1 2 3 4 5�5 �4 �3 �2 �1 0 1 2 3 4 5

�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 01 2 3 4 5�5 �4 �3 �2 �1 0

1 2 3 4 5�5 �4 �3 �2 �1 0100 1 2 3 4 5 6 7 8 9

100 1 2 3 4 5 6 7 8 9�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0

�7 �6 �5 �4 �3 �2 �1 0 1 2 3

�5 �4 �3 �2 �1 0 3 41 2 5

�7 �6 �5 �4 �3 �2 �1 0 1 2 3

20 1 3 4 87 9 1065

Practice
Solving Open Sentences Involving Absolute Value
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Match each open sentence with the graph of its solution set.

1. x � 5 � 3 c a.

2. x � 4 � 2 b b.

3. 2x � 3 � 1 d c.

4. 4 � x � 3 a d.

Express each statement using an inequality involving absolute value.

5. The weather forecast predicted temperatures within 2 degrees of 65ºF.

� t � 65 � � 2

6. A football team has only varied 7 points from their average score of 21 points per game.

� p � 21 � � 7

Solve each open sentence. Then graph the solution set.

7. |2k � 9| � 3 {3, 6} 8. |5 � 2t| � 7 {�1, 6}

9. |3r � 9| � 6 {�5, �1} 10. |2m � 11| � 1 {5, 6}

For each graph, write an open sentence involving absolute value.

11. 12.

� x � 7 � � 1 � x � 6 � � 3

13. 14.

� x � 1 � � 4 � x � 4 � � 5

15. ELECTION A candidate won an election with 58% of the popular vote. If the margin of
error was 3.5%, what were the highest and lowest percentages of votes the candidate
could have received? {54.5%, 61.5%}

16. BLOOD The pH is the measure of the acidity of a solution. The normal pH for human
blood is 7.3. If the pH varies more than 0.1, health problems may begin to occur. What
are the highest and lowest healthy pH levels for human blood? {7.2, 7.4}

�9 �8 �7 �6 �5 �4 �3 �2 �1 0 11 2 3 4 5�5 �4 �3 �2 �1 0

�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0100 1 2 3 4 5 6 7 8 9

100 1 2 3 4 5 6 7 8 9�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0

4 5 6 7 8�2 �1 31 20100 1 2 3 4 5 6 7 8 9

1 2 3 4 5�5 �4 �3 �2 �1 0

�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0

�10 �9 �8 �7 �6 �5 �4 �3 �2 �1 0

100 1 2 3 4 5 6 7 8 9
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Practice
Solving Inequalities Involving Absolute Value

Match each open sentence with the graph of its solution set.

1. x � 7 � 3 c a.

2. x � 3 � 1 a b.

3. 2x � 1 � 5 d c.

4. 5 � x � 3 b d.

Express each statement using an inequality involving absolute value. Do not solve.

5. The height of the plant must be within 2 inches of the standard 13-inch show size.
� h � 13 � � 2

6. The majority of grades in Sean’s English class are within 4 points of 85.
� g � 85 � � 4

Solve each open sentence. Then graph the solution set.

7. |2z � 9| � 1 {z � 4 � z � 5} 8. |3 � 2r| � 7 {r � r � �2 or r � 5}

9. |3t � 6| � 9 {t � �5 � t � 1} 10. |2g � 5| � 9 {g � g � �2 or g � 7}

For each graph, write an open sentence involving absolute value.

11. 12.

� x � 6 � � 5 � x � 4 � � 2

13. 14.

� x � 3 � � 4 � x � 2 � � 4

15. FITNESS Taisha uses the elliptical cross-trainer at the gym. Her general goal is to burn
280 Calories per workout, but she varies by as much as 25 Calories from this amount on
any given day. What is the range of the number of Calories burned for Taisha’s cross-
trainer workout? {c � 255 � c � 305}

16. TEMPERATURE A thermometer is guaranteed to give a temperature no more than
1.2°F from the actual temperature. If the thermometer reads 28°F, what is the range for
the actual temperature? {t � 26.8 � t � 29.2}

�2�3 �1 0 1 2 3 4 5 6 7�2�3�4�5�6�7�8 �1 0 1 2

�2�3�4�5�6�7�8 �1 0 1 21 2 3 4 5 6 7 8 9 10 11

�2 �1 0 1 2 3 4 5 6 7 8�5 �4 �3 �2 �1 0 1 2 3 4 5

�5 �4 �3 �2 �1 0 1 2 3 4 5�5 �4 �3 �2 �1 0 1 2 3 4 5

�2�3�4�5 �1 0 1 2 3 4 5

0�1�2�3�4�5�6�7�8�9�10

�2 �1 0 1 2 3 4 5 6 7 8

�2�3�4�5 �1 0 1 2 3 4 5
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Word Problem Practice
Solving Inequalities Involving Absolute Value

1. ENGINEERING Tolerance in engineering
is an allowance made for imperfections in
a manufactured object. The manufacturer
of an oven specifies a temperature
tolerance of �15ºF. This means that the
temperature inside the oven will be
within 15ºF of the temperature that it is
set on. Write an absolute value
expression to represent the possible
temperatures inside the oven when the
thermostat is set on 400ºF.
� t � 400 � � 15

2. AVIATION The circle graph shows the
results of a survey that asked 4300
students ages 7 to 18 what they thought
would be the most important benefit of
air travel in the future. There are about
40 million students in the United States.
If the margin of error is �3%, what is the
range of the number of students ages 7
to 18 who would likely say that “finding
new resources for Earth” is the most
important benefit of future flight?

Source: The 2005 World Almanac

3. COLLEGE A certain scholarship and
student loan fund uses a formula to
determine whether or not a student
qualifies for college funding. The formula
is 3k � 6 � 15, where k is a need score
determined by an interview. What are
the possible need scores?
{k � k � �7 or k � 3}

STATISTICS For Exercises 4 and 5, use
the following information.
The most familiar statistical measure is the
arithmetic mean, or average. A second
important statistical measure is the
standard deviation, which is a measure of
how far the individual scores are from the
mean. For example, the mean score on the
Wechsler IQ test is 100 and the standard
deviation is 15. This means that people
within one deviation of the mean have IQ
scores that are 15 points higher or lower
than the mean.

4. Write an absolute value inequality to
find the range of test scores within one
standard deviation if the mean was 80
and the standard deviation was 12.
� t � 80 � � 12

5. What is the range of Wechsler IQ test
scores �3 standard deviations from the
mean? 55 to 145

43% 

26% 

10% 

21% 

Finding new resources 
for Earth 

The Next Frontier for Flight 

Scientific 
experiments 
in space 

Flying faster 
from one 
continent 
to another 

Exploring other planets 
in our solar system 

for signs of life 

{x � 7,200,000 � x � 9,600,000}
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Practice
Graphing Inequalities in Two Variables

Determine which ordered pairs are part of the solution set for each inequality.

1. 3x � y � 6, {(4, 3), (�2, 4), (�5, �3), (3, �3)} {(4, 3), (3, �3)}

2. y � x � 3, {(6, 3), (�3, 2), (3, �2), (4, 3)} {(�3, 2)}

3. 3x � 2y � 5, {(4, �4), (3, 5), (5, 2), (�3, 4)} {(3, 5), (�3, 4)}

Match each inequality with its graph.

4. 5y � 2x � 10 d a. b.

5. 3y � 3x � 9 c

6. y � 2x � 3 b

7. x � 2y � �6 a
c. d.

Graph each inequality.

8. 2y � x � �4 9. 2x � 2y � 8 10. 3y � 2x � 3

11. MOVING A moving van has an interior height of 7 feet (84 inches). You have boxes in
12 inch and 15 inch heights, and want to stack them as high as possible to fit. Write an
inequality that represents this situation. 12x � 15y � 84

BUDGETING For Exercises 12 and 13, use the following information.

Satchi found a used bookstore that sells pre-owned videos and CDs. Videos cost $9 each, and
CDs cost $7 each. Satchi can spend no more than $35.

12. Write an inequality that represents this situation. 9x � 7y � 35

13. Does Satchi have enough money to buy 2 videos and 3 CDs?
No, the purchases will be $39, which is greater than $35.

x

y
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Word Problem Practice
Graphing Inequalities in Two Variables

1. FAMILY Tyrone said that the ages of his
siblings are all part of the solution set of
y � 2x, where x is the age of a sibling and
y is Tyrone’s age. Which of the following
ages is possible for Tyrone and a sibling?
Tyrone is 23; Maxine is 14. no
Tyrone is 18; Camille is 8. yes
Tyrone is 12; Francis is 4. yes
Tyrone is 11; Martin is 6. no
Tyrone is 19; Paul is 9. yes

2. FARMING The average value of U.S.
farm cropland has steadily increased in
recent years. In 2000, the average value
was $1490 per acre. Since then, the value
has increased at least an average of $77
per acre per year. Write an inequality to
show land values above the average for
farmland. y � 77x � 1490

3. SHIPPING An international shipping
company has established size limits for
packages with all their services. The total
of the length of the longest side and the
girth (distance completely around the
package at its widest point perpendicular
to the length) must be less than or equal
to 419 centimeters. Write and graph an
inequality that represents this situation.

4. FUNDRAISING Troop 200 sold cider and
donuts to raise money for victims of
Hurricane Katrina. They sold small
boxes of donut holes for $1.25 and cider
for $2.50 a gallon. In order to cover their
expenses, they needed to raise at least
$100. Write and graph an inequality that
represents this situation.
1.25d � 2.5c � 100

INCOME For Exercises 5–7, use the
following information.
In 2004 the median yearly family income
was about $44,000 per year. Suppose the
average annual rate of change since then is
$1240 per year.

5. Write and graph an inequality for the
annual family incomes y that are less
than the median for x years after 2004.
y � 1240x � 44,000

6. Which of the following points is part of
the solution set? 
(2, 49,000) no (8, 65,000) no
(5, 46,000) yes (10, 55,000) yes
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Word Problem Practice
Graphing Systems of Inequalities

1. PETS Renée’s Pet Store never has more
than a combined total of 20 cats and dogs
and never more than 8 cats. This is
represented by the inequalities x � 8 and
x � y � 20. Solve the system of
inequalities by graphing.

2. WAGES The minimum wage for one
group of workers in Texas is $5.15 per
hour. The graph below shows the possible
weekly wages for a person who makes at
least minimum wages and works at most
40 hours. Write the system of
inequalities for the graph.

3. FUND-RAISING The Camp Courage
Club plans to sell tins of popcorn and
peanuts as a fundraiser. The Club
members have $900 to spend on products
to sell and want to order up to 200 tins
in all. They also want to order at least as
many tins of popcorn as tins of peanuts.
Each tin of popcorn costs $3 and each tin
of peanuts costs $4. Write a system of
equations to represent the conditions of
this problem. x � y � 200; x � y ; 
3x � 4y � 900
Students may also include x � 0
and y � 0.

BUSINESS For Exercises 4–6, use the
following information.
For maximum efficiency, a factory must
have at least 100 workers, but no more
than 200 workers on a shift. The factory
also must manufacture at least 30 units per
worker.

4. Let x be the number of workers and let y
be the number of units. Write four
inequalities expressing the conditions in
the problem given above. x � 200; 
x � 100; y � 3000; y � 30x

5. Graph the systems of inequalities.

6. List at least three possible solutions.
(110, 3410), (150, 5100), (180,
6300) 
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Practice
Graphing Systems of Inequalities

Solve each system of inequalities by graphing.

1. y � x � 2 2. y � x � 2 3. x � y � 1
y � x y � 2x � 3 x � 2y � 1

4. y � 2x � 1 5. y � x � 4 6. 2x � y � 2
y � 2 � x 2x � y � 2 x � 2y � 2

FITNESS For Exercises 7 and 8, use the following 
information.
Diego started an exercise program in which each week he 
works out at the gym between 4.5 and 6 hours and walks
between 9 and 12 miles.

7. Make a graph to show the number of hours Diego works 
out at the gym and the number of miles he walks per week.

8. List three possible combinations of working out and 
walking that meet Diego’s goals. Sample answers: 
gym 5 h, walk 9 mi; gym 6 h, walk 10 mi, 
gym 5.5 h, walk 11 mi

SOUVENIRS For Exercises 9 and 10, use the following 
information.
Emily wants to buy turquoise stones on her trip to New Mexico
to give to at least 4 of her friends. The gift shop sells stones for
either $4 or $6 per stone. Emily has no more than $30 to spend.

9. Make a graph showing the numbers of each price of stone
Emily can purchase.

10. List three possible solutions. Sample answer: one $4
stone and four $6 stones; three $4 stones and 
three $6 stones; five $4 stones and one $6 stone
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