
Basic Algebra: Absolute Value Equations and Inequalities

For all inequality problems,

• sketch the solution set on a number line,

• write the solution in interval notation,

• write the solution in set notation.

Questions

1. Reduce |x− 6| = 16.

2. Reduce |2x− 5| = 13.

3. Reduce
∣∣ 1
2 −

3
4x

∣∣ + 1 = 3.

4. Reduce
∣∣4− 5

2x
∣∣ = 12.

5. Reduce |x + 6| = |2x− 3|.

6. Reduce |1.5x− 2| = |x− 0.5|.

7. Reduce
∣∣ 2
5x + 1

∣∣ = |1− x|.

8. Reduce |x| ≤ 8.

9. Reduce |x| < 6.

10. Reduce |2x− 5| ≤ 7.

11. Reduce
∣∣ 3
5 (1− 7x)

∣∣ < 6.

12. Reduce |2− 9x| > 20.
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Solutions

1. |x− 6| = 16 ⇒

x− 6 = 16 or x− 6 = −16
x = 22 or x = −10

2. |2x− 5| = 13 ⇒

2x− 5 = 13 or 2x− 5 = −13
2x = 18 or 2x = −8

x = 9 or x = −4

3.
∣∣ 1
2 −

3
4x

∣∣ + 1 = 3 ⇒
∣∣ 1
2 −

3
4x

∣∣ = 2 ⇒
1
2
− 3

4
x = 2 or

1
2
− 3

4
x = −2

2− 3x = 8 or 2− 3x = −8
−3x = 6 or − 3x = −10

x = −2 or x =
10
3

4.
∣∣4− 5

2x
∣∣ = 12 ⇒

4− 5
2
x = 12 or 4− 5

2
x = −12

−5
2
x = 8 or − 5

2
x = −16

x = −16
5

or x =
32
5

5. |x + 6| = |2x− 3| ⇒

x + 6 = 2x− 3 or x + 6 = −(2x− 3)
−x = −9 or x + 6 = −2x + 3

x = 9 or 3x = −3
x = 9 or x = −1

6. |1.5x− 2| = |x− 0.5| ⇒

1.5x− 2 = x− 0.5 or 1.5x− 2 = −(x− 0.5)
0.5x = 1.5 or 1.5x− 2 = −x + 0.5

x = 3 or 2.5x = 2.5
x = 3 or x = 1

7.
∣∣ 2
5x + 1

∣∣ = |1− x| ⇒
2
5
x + 1 = 1− x or

2
5
x + 1 = −(1− x)

2
5
x = −x or

2
5
x + 1 = −1 + x

x = 0 or − 3
5
x = −2

x = 0 or x =
10
3
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8. Reduce |x| ≤ 8.

Interval notation: − 8 ≤ x ≤ 8
Set notation: x ∈ [−8, 8]

9. Reduce |x| < 6.

Interval notation: − 6 < x < 6
Set notation: x ∈ (−6, 6)

10. Reduce |2x− 5| ≤ 7.

−7 ≤ 2x− 5 ≤ 7
−2 ≤ 2x ≤ 12
−1 ≤ x ≤ 6

Interval notation: − 1 ≤ x ≤ 6
Set notation: x ∈ [−1, 6]

11. Reduce
∣∣ 3
5 (1− 7x)

∣∣ < 6. In this problem we have to re-
member to change direction of inequality when multiplying
by negative!

−10 <
3
5
(1− 7x) < 10

−10 < 1− 7x < 10
−11 < −7x < 9

11
7

> x >
9
7

Interval notation:
9
7

< x <
11
7

Set notation: x ∈
(

9
7
,
11
7

)

12. Reduce |2− 9x| > 20. In this problem we have to remember to change direction of inequality when multiplying by
negative!

2− 9x < −20 or 2− 9x > 20
−9x < −22 or − 9x > 18

x >
22
9

or x < −2

Interval notation: x >
22
9

or x < −2

Set notation: x ∈ (−∞,−2) ∪
(

22
9

,∞
)
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