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LESSON 4: Don’t Confound Your Compounds   •   M2-135

Learning Goals
• Write simple and compound inequalities. 
• Graph compound inequalities.
• Solve compound inequalities.

You have graphed and solved linear inequalities in two or more steps. How can you determine the 
solution to a pair of inequalities joined by the words and or or?

Key Terms
• compound inequality 
• solution of a compound inequality
• conjunction
• disjunction

Warm Up
Graph each inequality on the number line shown.

1. x $ 26

2. x , 7

3. 25 # x , 4

–6–8–10 –4 –2 0 42 6 8 10

–6–8–10 –4 –2 0 42 6 8 10

–6–8–10 –4 –2 0 42 6 8 10

Don’t Confound 
Your Compounds
Solving and Graphing Compound Inequalities

4
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GETTING STARTED

Human Number Line

In this activity you will form a human number line with the other students in 
your class.

On the index card provided to you, write down the number of the day on 
which you were born. Use the numbers on your cards to line up from least 
to greatest. 

Follow your teacher’s directions to complete the activity. Then, reflect on 
what you noticed.

1. What patterns did you observe on the number line in response 
to the different directions?

2. Why do you think every student raised their card if they were 
born after the 10th or before the 20th?

3. Why do you think no student raised their card if they were born 
before the 10th and after the 20th?

Ask
yourself:

What numbers do you 
expect to see along 
the number line?
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LESSON 4: Don’t Confound Your Compounds   •   M2-137

GoodSportsBuys.com is an online store that offers discounts on sports 
equipment to high school athletes. When customers buy items from 
the site, they must pay the cost of the items as well as a shipping fee. At 
GoodSportsBuys.com, a shipping fee is added to each order based on 
the total cost of the items purchased. This table provides the shipping fee  
categories for GoodSportsBuys.com.

You can use inequalities to represent the various shipping fee categories 
at GoodSportsBuys.com. If you let x represent the total cost of items 
purchased, you can write an inequality to represent each shipping 
fee category. 

1. Complete each inequality using an inequality symbol.

a. $6.50 shipping fees: x $0.01 and x  $20

b. $9.00 shipping fees: x $20 and x  $50

c. $11.00 shipping fees: x $50 and x  $75

d. $12.25 shipping fees: x $75 and x  $100

e. $13.10 shipping fees: x $100

2. Identify the inequalities in Question 1 that are 
compound inequalities.

Total Cost of Items Shipping Fee 

$0.01 up to and including $20 $6.50

More than $20 up to and including $50 $9.00

Between $50 and $75 $11.00

From $75 up to, but not including, $100 $12.25

$100 or more $13.10

Writing Compound Inequalities
AC TIVIT Y

4.1

A compound 
inequality is an 
inequality that 
is formed by 
the union or, or 
the intersection 
and, of two 
simple inequalities.
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Let’s consider two examples of compound inequalities.

Only compound inequalities containing and can be written in 
compact form. 

3. Write the compound inequalities from Question 1 in 
compact form.

a. $6.50 shipping fees: 

b. $9.00 shipping fees: 

c. $11.00 shipping fees: 

d. $12.25 shipping fees: 

Worked Example

x . 2 and x # 7

This inequality is read as “all numbers greater than 2 and less than or 
equal to 7.” 

This inequality can also be written in the compact form of 
2 , x # 7.

Worked Example

x # 24 or x . 2

This inequality is read as “all numbers less than or equal to 24 or 
greater than 2.”

NOTES
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LESSON 4: Don’t Confound Your Compounds   •   M2-139

1. Water becomes non-liquid when it is 32°F or below, or when it 
is at least 212°F.

a. Represent this information on the number line.

b. Write a compound inequality to represent the same 
information. Define your variable.

c. Is your inequality always true, sometimes true, or never 
true? Explain your reasoning.

2. Luke and Logan play for the same baseball team. They practice 
at the Lions Park baseball field. Luke lives 3 miles from the 
field, and Logan lives 2 miles from the field.

a. What is the shortest distance, d, that could separate their 
homes? The longest distance, d?

b. Write a compound inequality to represent all the possible 
distances that could separate their homes.

c. Represent the solution on the number line.

d. Luke bikes to Logan’s house. He has been biking for 0.5 mile. 
What is the greatest number of miles he may have left to 
bike to reach Logan’s house?

Problems with More than 
One Solution

AC TIVIT Y

4.2

Ask
yourself:

Would a diagram be 
helpful?

How accurate does 
your answer need 
to be?

Think
about:
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3. Jodi bought a new car with a 14-gallon gas tank. Around town 
she is able to drive 336 miles on one tank of gas. On her first trip 
traveling on highways, she drives 448 miles on one tank of gas. 

a. Write a compound inequality in compact form that represents 
how many miles Jodi can drive on a tank of gas. Let m 
represent the number of miles per gallon of gas.

b. Rewrite the compound inequality as two simple inequalities 
separated by either and or or. 

c. Solve each simple inequality. Then write the solution in 
compact form.

d. Explain your solution in terms of the problem situation.

e. Represent the solution on the number line. Describe the 
shaded region in terms of the problem situation.

Ask
yourself:

How can you solve 
the compound 
inequality without 
rewriting it as two 
simple inequalities?
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LESSON 4: Don’t Confound Your Compounds   •   M2-141

Remember, a compound inequality is an inequality that is formed by the 
union or, or the intersection and, of two simple inequalities.

The solution of a compound inequality in the form a , x , b, where 
a and b are any real numbers, is the part or parts of the solutions that 
satisfy both of the inequalities. This type of compound inequality is 
called a conjunction. The solution of a compound inequality in the form 
x , a or x . b, where a and b are any real numbers, is the part or parts 
of the solution that satisfy either inequality. This type of compound 
inequality is called a disjunction.

1. Classify each solution to all the questions in the previous 
activity as either a conjunction or disjunction.

Let’s consider two examples for representing the solution of a compound 
inequality on a number line.

Solving Compound Inequalities
AC TIVIT Y

4.3

Worked Example

The compound inequality shown involves and and is a conjunction.

x # 1 and x . 23

Represent each part above the number line.

The solution is the region that satisfies both inequalities. 
Graphically, the solution is the overlapping, or the intersection, 
of the separate inequalities.

−3−4−5 −2 −1 0 21 3 4 5

x # 1

x . 2 3

x # 1 and x . 23

23 , x # 1
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2. Consider the two worked examples in a different way.

a. If the compound inequality in the first worked example, 
x ≤ 1 and x > 23, was changed to the disjunction, 
x ≤ 1 or x > 23, how would the solution set change? 
Explain your reasoning.

−3−4−5 −2 −1 0 21 3 4 5

b. If the compound inequality in the second worked example, 
x < 22 or x > 1, was changed to the conjunction, x < 22 and x > 1,
how would the solution set change? Explain your reasoning.

−3−4−5 −2 −1 0 21 3 4 5

3. Represent the solution to each compound inequality on 
the number line shown. Then, write the final solution that 
represents the graph.

a. x < 2 or x > 3

−3−4−5 −2 −1 0 21 3 4 5

Worked Example

The compound inequality shown involves or and is a disjunction.
x , 22 or x . 1

Represent each part above the number line.

The solution is the region that satisfies either inequality. Graphically, 
the solution is the union, or all the regions, of the separate inequalities.

−3−4−5 −2 −1 0 21 3 4 5

x , 2 2 x . 1

x , 22 or x . 1

Think
about:

How might sketching 
a graph of the inequality 
on a number line 
help you visualize 
the differences?
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LESSON 4: Don’t Confound Your Compounds   •   M2-143

b. 21 ≥ x ≥ 21

−3−4−5 −2 −1 0 21 3 4 5

c. x < 0 or x < 2

−3−4−5 −2 −1 0 21 3 4 5

d. x > 1 and x < 22

−3−4−5 −2 −1 0 21 3 4 5

e. x < 3 and x > 2

−3−4−5 −2 −1 0 21 3 4 5

f. x < 2 and x < 21

−3−4−5 −2 −1 0 21 3 4 5

g. x > 21 or x < 0

−3−4−5 −2 −1 0 21 3 4 5

Think
about:

Pay attention to 
whether the inequality 
uses and or or.
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To solve a conjunction written in compact form, isolate the variable 
between the two inequality signs, and then graph the resulting statement. 
To solve a disjunction, simply solve each inequality separately, keeping the 
word or between them, and then graph the resulting statements.

Solving Inequalities in 
Compact Form

AC TIVIT Y

4.4

Worked Example

Consider the compound inequality 23 # 2x 1 7 , 11. You can solve 
this equation in compact form by isolating the variable.

23 # 2x 1 7 , 11

      23 2 7 # 2x 1 7 2 7 , 11 2 7

       210 # 2x , 4

       2   10 ___ 2    #    2x ___ 2    ,    4 __ 2

         25 # x , 2

1. How is solving a compound inequality in compact form similar 
to solving a simple inequality? How is it different?

–7–8 –6 –5 –4 –3 –2 –1 0 1 2 3 4 5

NOTES
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LESSON 4: Don’t Confound Your Compounds   •   M2-145

2. Solve and graph each compound inequality showing the steps 
you performed. Then, write the final solution that represents 
the graph.

a. 6 < x 2 6 ≤ 9

c. 24 ≤ 23x 1 1 ≤ 12

e.     1 __ 2    x 1 3 > 4 or 2x < 3

b. 22 < 2x < 6

d. 2x 1 7 < 10 or 22x 1 7 > 10

f. 1 1 6x > 11 or x 2 4 < 25
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TALK the TALK

Make a Match

Match each graph with the correct inequality.

Graph Inequality

1.
–6–8–10 –4 –2 0 42 6 8 10

A.
2x 1 8 # 12

and
3x 1 9 . 26

2.
–6–8–10 –4 –2 0 42 6 8 10

B.
22x 2 14 # 4

or
22x 2 3 . 211

3.
–6–8–10 –4 –2 0 42 6 8 10

C.
22x 2 14 # 4

and
22x 2 3 . 2 11

4.
–6–8–10 –4 –2 0 42 6 8 10

D.
12 , 23x 1 6

or
5x 1 8 $ 217

5.
–6–8–10 –4 –2 0 42 6 8 10

E.
12 , 23x 1 6

and
5x 1 8 $ 217
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LESSON 4: Don’t Confound Your Compounds   •   M2-147

Assignment

Remember
The solution of a compound inequality in the form a , x , b, where a and b are any real numbers, 
is the part or parts of the solutions that satisfy both of the inequalities. The solution of a compound 
 inequality in the form x , a or x . b, where a and b are any real numbers, is the part or parts of the 
 solution that satisfy either inequality.

Practice
1. Taneisha’s family has signed up for a new cell phone plan. Taneisha now has a limit on the number 

of texts she can send or receive each month. She can text no more than 300 times per month.
a. Write a compound inequality to represent the number of texts, n, that Taneisha can send in 

a month.
b. Write the compound inequality in compact form.
c. Graph the inequality. Describe your number line representation.

2. John owns a 50-acre apple orchard. Among his many concerns during the growing season is the 
amount of rainfall. Unfavorable conditions such as drought and fl ooding will aff ect tree production. 
John does not want rainfall amounts to be less than 10 inches or more than 50 inches.
a. Represent the undesirable rainfall amounts on a number line.
b. Write a compound inequality to represent the same information. Defi ne your variable.

3. At John’s apple orchard, the profi t he will make depends on the number of bushels he grows and 
sells. He makes $25 per bushel but must subtract $300,000 for costs associated with growing the 
trees in order to calculate his profi t.
a. Write an expression to represent the profi t John will make. Let b represent the number of bushels 

he will produce and sell.

Write
Match each defi nition to its corresponding term.
1. compound inequality

2. conjunction

3. disjunction

a. a solution of a compound inequality in the form 
a , x , b, where a and b are any real numbers

b. an inequality that is formed by the union or, or 
the intersection and, of two simple inequalities

c. a solution of a compound inequality in the form 
x , a or x . b, where a and b are any real numbers
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b. John must make at least $80,000 to pay the bills, but he does not want to make more than 
$250,000 because it will put him in a higher tax bracket. Write a compound inequality that 
 represents the amount of profi t John can make.

c. Solve the compound inequality. Show your work.
d. Graph the solution to the compound inequality. Describe the solution region in terms of the 

 problem situation.
4. Solve each compound inequality.

a. 26x 1 1 . 25 and 3x 1 4 $ 1 b. 1 # 3j + 4 , 13
c. 2k 2 4 $ 2 or 24k 1 6 . 3 d. 210 , 4t 2 2 # 10

Stretch
A company produces T-shirts. There is a fi xed monthly cost of $500 to produce the T-shirts and a cost 
of $4.50 per T-shirt for production. The company plans on selling the T-shirts for $11.50 each.

Write an expression to determine the cost to produce x t-shirts in a month. The company would like the 
profi t next month to be at least $2,000 but no more than $10,000 for tax purposes. Write and solve a 
compound inequality that represents the amount of profi t the company can make. Describe the solu-
tion region in terms of the problem situation.

Review
1. Consider the explicit formula an 5    3 __ 2    1    1 __ 2   (n 2 1). 

a. Write the formula in function notation.
b. Graph the function on a coordinate plane. Label the fi rst 3 values of the sequence on the graph.

2. Joan received $100 in gift cards for an online music store. Each time she buys a new song it costs $1.29. 
She has already bought 10 songs. Write an inequality that models this situation. Then determine the 
number of songs she can buy and not run out of gift card money.

3. Evaluate each function for the given value of x.
a. f(x) 5 3x 1 2(8 2 x) for x 5 22
b. f(x) 5 2   

2 __ 9   x 2 4  (  1 __ 8  x 1 3)   for x 5 3
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