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LEARNING OBJECTIVES

➤ Today I am: exploring solutions to inequalities.

➤ So that I can: apply equation rules to inequalities.

➤  I’ll know I have it when I can: write a rule for multiplying or dividing by a negative 

number in an inequality.

Solving 
Inequalities

LESSON

14

Opening Exercise

Solving inequalities is very similar to solving equations. But there is a situation that doesn’t work for 
inequalities. Can you fi nd it?
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380  Module 2 Solving Equations and Systems of Equations

Determine the solution for each equation and inequality. Write the rule you used to solve the 
problems. One example has been done for you. Remember, one of these will cause problems in  
the inequality.

Equation Rule Used Inequality Rule Used

Ex
am

pl
e x ! 4 " 10 

x " 6 
Check: 6 ! 4 " 10

Subtraction Property

x ! 4 # 10 
x # 6 

Check: If x " $2,  
then $2 ! 4 # 10.

Subtraction Property

1.

x $ 4 " 10 x $ 4 % 10 

2.

2x " 10 2x & 10

3.

$5x " 10 $5x ' 10

4.

x
5

10= x
5

10<

5. Discussion Which inequality didn’t follow the equation rules?

14 4

X 14 Addprop x 14

5 divideprop 5

x 2 divisionprop

11 50 muttprop
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You can use various properties to solve multi-step inequalities, just like you can with solving 
equations. For now, we’ll skip those that require division or multiplication by negative values like 
Exercise 3 in the Opening Exercise.

Find the solution set to each inequality. Express the solution graphically on the number line and 
give the solution in interval notation.

 6.   x 4 7+ ≤  7.   m
3

8 9+ >  8.   y y8 4 7 2+ < −

 9.   x6 5 30( )− ≥ 10.   x x4 3 2 2( ) ( )− > − 11.   x 2
3

1− >

Multiplying or Dividing by a Negative Value

12.   Stephanie says, “So far we have the following rules for inequalities:

If A . B, then A ! c . B ! c for any real number c.

If A . B, then kA . kB for any positive real number k.”

Explain to your partner what Stephanie means by these statements. Be prepared to share out loud 
with the class.

y 7g
713 y 14 C 2

M 73 ya 6

3,00 fo 6

O a

O
4 1272 42x 2x
2x 127 4
2x 8
X 4
4,00 oooo
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Stephanie is quite clear in her rules that you cannot multiply by a negative number. Let’s see  
what happens if we do multiply by $1 with the inequality 5 $ C & 2. This will help us understand 
Exercise 3.

 5 $ C & 2 
multiplying by $1 gives us 

a new inequality  $5 ! C & $2

13.   Find one number that works for the first inequality. Does it work for the second inequality?

 5 $ C & 2 $5 ! C & $2

14.   A.    Let’s look at why this happens. If we choose two numbers on the number line, let’s say 2 and 
4 and mark them. We can see that 2 # 4. 

B. Now multiply our two numbers by $1 and mark these new numbers on the number line. 

You should now see that if we don’t change the inequality symbol we would have $4 & $2. But 
we know that $4 # $2! Therefore, we need a new rule. What does multiplying by $1 do to our 
inequality?

The Properties of Inequalities

�� Addition property of inequality: If A & B, then A ! c & B ! c for any real 
number c.

�� Multiplication property of inequality: If A & B, then kA & kB for any 
positive real number k.

i j I

C I 5 272 C I 5 1 2
472 4 2

False

2 4 224
oooo

C172 L 4C D
2 4
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15.   Use the properties of inequality to show that each of the following is true for any real numbers 
p and q.

A. If p % q, then $p ' $q. B. If p # q, then $5p & $5q.

16.   Based on the results from Exercises 14 and 15, how might we expand the multiplication 
property of inequality?

�� Multiplication property of inequality: If A & B, then kA & kB for any 
positive real number k.

�� Multiplication property of inequality: If A & B, then  for any 

negative real number k.

17.   Find the solution set to each inequality. Express the solution graphically on a number line and 
in interval notation.

A. f2 16− <− B. x
12

1
4

− ≤

C. 6 15a− ≥ D. x3 2 4 0( )− + >

O KA s KB
flip the inequality

Flip the inequalitywhen multHiv by a neganting

3

G C 2 2
Z b I
f 8 X Z 3

6
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G b
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You will need: Inequality dice

18.   With your partner, roll the inequality dice to get two expressions and an inequality symbol. 
Record your inequality in the table below. Then solve it, graph it on the number line, and give 
the solution in interval notation.

1st Expression
Inequality  

Symbol
2nd Expression

Graph of Solution
Solution in  

Interval Notation
Work to solve the inequality

Lesson Summary

The Properties of Inequalities

�� Addition property of inequality: If A & B, then A ! c & B ! c for any real 
number c.

�� Multiplication property of inequality: If A & B, then kA & kB for any positive real 
number k. If A & B, then kA # kB for any negative real number k.
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NAME:   PERIOD:   DATE:  

Homework Problem Set

Find the solution set to each inequality. Express the solution graphically on the number line 
and give the solution in interval notation.

1. x2 10<

2. x15 45− ≥−

3. x2
3

1
2

2< +

4. x5 1 10( )− − ≥

5. x x13 9 1( )< −

4 16

4X L 3 112
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6. Solve x x
16

1 5
2

− + ≥− , for x without multiplying by a negative number. Then, solve by 

multiplying on both sides by $16.

Solving without multiplying by a  
negative number

Solving by multiplying by "16

x x
16

1 5
2

− + ≥− x x
16

1 5
2

− + ≥−

7. Lisa brought half of her savings to the bakery and bought 12 croissants for $14.20. The amount 
of money she brings home with her is more than $2.00. Use an inequality to find how much 
money she had in her savings before going to the bakery. (Write the inequality that represents 
the situation, and solve it.)
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8. Solve $18 $ 16t & $6 $ 100t, for t in two different ways: first without ever multiplying on both 
sides by a negative number and then by first multiplying on both sides by 1

2
−  or dividing by $2. 

Solving without multiplying by a negative 
number

Solving by multiplying by 1
2−

 or dividing by "2

$18 $ 16t & $6 $ 100t $18 $ 16t & $6 $ 100t

Find the solution set to each inequality. Express the solution in interval notation.

 9.   2x ! 4 % 24 10.   m
3

3 6− ≤− 11.   $3(p ! 1) # 18

12.   $4($4 ! x) & 56 13.   $b $ 2 & 8 14.   $4(3 ! n) & $32
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15.   n4
3

6+ < 16.   $3(r $ 4) % 0 17.   3(p $ 7) & $21

18.   7x $ 7 # $56 19.   9
15

1a− + > 20.   $11x $ 4 & $15

Spiral REVIEW—Solving Absolute Value Equations 

Solve each absolute value equation for the variable.  Be sure to check your solution.

21.   x3 9= 22.   r3 9− = 23.   b
5

1=

24.   m6 30− = 25.   n
3

2= 26.   x4 5 16− + =

27.   r2 1 11− − = 28.   1 5 29a− = 29.   x3 8 8 80− + =


