
6. Absolute Value Equations & Inequalities

6.1 Equations

When looking at an equation such as |x| = 3, we want to know what numbers would have an
absolute value of 3. Since |3|= 3 and |−3|= 3, we have that x =±3. In general we have

|u|= a is equivalent to u =±a

where a≥ 0 and u is an algebraic expression. Thus, when solving absolute value equations, we
will need to solve two separate equations: u = a and u =−a.

� Example 6.1 Solve the equation

|2x+11|= 5

Solution We have two equations:

2x+11 = 5 2x+11 =−5

We then solve each of these equations

2x+11 = 5 2x+11 =−5

2x =−6 2x =−16

x =−3 x =−8

Thus, we have two solutions: −3 and −8.
�

� Example 6.2 Solve the equation

2|x+3|+7 = 15
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Solution We start by getting the absolute value on one side of the equation alone.

2|x+3|+7 = 15

2|x+3|= 8

|x+3|= 4

We can then set up and solve the two equations

x+3 = 4 x+3 =−4

x = 1 x =−7

Thus, we have two solutions: 1 and −7.
�

Click on the image to the left to access a Ge-
ogebra applet for a visual to help understand the
method for solving absolute value equations. Al-
ternatively, this applet is available at the website
https://ggbm.at/x4hp6skb.

6.2 Inequalities
When dealing with absolute value inequalities, we need to consider two separate cases. We start
with the < or ≤ case. Consider the inequality |x|< 3. In this case, we can see that numbers such as
−2, −1, 0, 1, and 2 satisfy this inequality. Thus we have that

|u|< a is equivalent to −a < u < a

� Example 6.3 Solve the inequality below. Write the answer in interval notation and graph the
solution set.

|3x+7| ≤ 16

Solution We start by setting up and solving the compound inequality:

−16≤ 3x+7≤ 16

−23≤ 3x≤ 9

−23
3
≤ x≤ 3

In interval notation, we write this as
[
−23

3
,3
]

.

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

https://ggbm.at/x4hp6skb
https://ggbm.at/x4hp6skb
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�

The second case is the > or ≥ case. This time, let’s consider the inequality |x|> 3. So we need
numbers with an absolute value larger than 3. We can see numbers such as 4, 5, and 6 satisfy this.
We also have that numbers such as −4, −5, and −6 satisfy this. Thus we have that

|u|> a is equivalent to u > a or u <−a

� Example 6.4 Solve the inequality below. Write the answer in interval notation and graph the
solution set.

|2x−3|> 13

Solution This time, since we are dealing with >, we need to use the second method. Thus, we
have

2x−3 > 13 2x−3 <−13

2x > 16 2x <−10

x > 8 x <−5

Writing each of these in interval notation gives (8,∞) and (−∞,−5). Since we only need solutions
to be in one of the intervals, not both, we have that the solution is (8,∞)∪ (−∞,−5).

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

�

Click on the image to the left to access a Ge-
ogebra applet for a visual to help understand the
methods for solving absolute value inequalities.
Alternatively, this applet is available at the web-
site https://ggbm.at/auyxs5qq.
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