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Solving Absolute Value Inequalities
Name: Date: Score: / 28

Quick Review

For absolute-value inequalities, there are two patterns to recognize. If |E| < k with k > 0, then E is within distance k of 0: −k < E < k (a

single bounded interval). If |E| > k with k > 0, then E is farther than k from 0: E < −k or E > k (two rays). The rule of thumb: less-than

goes with AND (a single interval), and greater-than goes with OR (two rays). Use ≤ and ≥ for the inclusive versions, giving closed dots.

Edge cases to watch for: |E| < −3 is impossible (no solution); |E| > −3 is always true (all reals); |E| ≥ 0 is always true (any real); |E| ≤ 0

forces E = 0 (single point). Always isolate the absolute value first — don’t try to split before stripping coefficients and constants on the

outside.

PRACTICE

Solve. Write your solution in interval notation or as a number line graph.

1. Solve |x| < 5 and graph the solution set.

−7 −6 −5 −4 −3 −2 −1 0 1 2 3 4 5 6 7

2. Solve |x| ≥ 4 and graph the solution set.

−7 −6 −5 −4 −3 −2 −1 0 1 2 3 4 5 6 7

3. Solve |x− 2| ≤ 3 and graph the solution set.

−4 −3 −2 −1 0 1 2 3 4 5 6 7

4. Solve |x+ 1| > 4 and graph the solution set.

−7 −6 −5 −4 −3 −2 −1 0 1 2 3 4 5

5. Solve |2x− 1| < 7 and graph the solution set.

−5 −4 −3 −2 −1 0 1 2 3 4 5 6

6. Solve |3x| ≥ 12 and graph the solution set.

−7 −6 −5 −4 −3 −2 −1 0 1 2 3 4 5 6 7

7. |x| < −2

8. |x− 4| > −1

9. |x+ 3| ≤ 0
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10. Solve |2x+ 5| ≥ 3 and graph the solution set.

−7 −6 −5 −4 −3 −2 −1 0 1 2 3 4

11. Solve 3|x− 1| < 12 and graph the solution set.

−5 −4 −3 −2 −1 0 1 2 3 4 5 6 7

12. |x− 5| − 2 ≥ 0

13. Graph |x| < 3 on the number line below.

−5 −4 −3 −2 −1 0 1 2 3 4 5

14. Graph |x| ≥ 2 on the number line below.

−5 −4 −3 −2 −1 0 1 2 3 4 5

15. Graph |x− 1| < 2 on the number line below.

−5 −4 −3 −2 −1 0 1 2 3 4 5

16. Graph |x+ 1| > 2 on the number line below.

−5 −4 −3 −2 −1 0 1 2 3 4 5

17. Solve |x|+ 2 ≤ 6 and graph the solution set.

−6 −5 −4 −3 −2 −1 0 1 2 3 4 5 6

18. Solve |2x− 3| ≤ 5 and graph the solution set.

−3 −2 −1 0 1 2 3 4 5 6

19. |x− 6| > 2

20. |5− 2x| ≤ 7
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♦ Word Problems

21. A baker’s bread loaves must weigh within 0.2 lb of 1.5 lb to pass quality control. Write the absolute value

inequality for the acceptable weight w, and solve.

22. A factory’s machine sets a length of 40 mm with a tolerance of 0.5 mm. Any part whose length L satisfies

|L− 40| > 0.5 is rejected. Write the rejected interval.

23. The temperature in a refrigerator must satisfy |T − 37| ≤ 3 (degrees Fahrenheit). What is the acceptable

temperature range?

24. A speedometer reads accurately within 2 mph of the true speed. If the true speed is 60 mph, what is the

range of possible meter readings r?

Additional Practice

25. Solve |x− 4| = 9.

26. Solve |2x+ 1| < 7.

27. Solve |x+ 3| ≥ 5.

28. Find the vertex of y = |x− 2| − 3.
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Answer Keys

1. −5 < x < 5

2. x ≤ −4 or x ≥ 4

3. −1 ≤ x ≤ 5

4. x < −5 or x > 3

5. −3 < x < 4

6. x ≤ −4 or x ≥ 4

7. ∅

8. R

9. x = −3

10. x ≤ −4 or x ≥ −1

11. −3 < x < 5

12. x ≤ 3 or x ≥ 7

13. (−3, 3)

14. (−∞,−2] ∪ [2,∞)

15. (−1, 3)

16. (−∞,−3) ∪ (1,∞)

17. −4 ≤ x ≤ 4

18. −1 ≤ x ≤ 4

19. x < 4 or x > 8

20. −1 ≤ x ≤ 6

21. |w − 1.5| ≤ 0.2; 1.3 ≤ w ≤ 1.7

22. L < 39.5 or L > 40.5

23. 34 ≤ T ≤ 40

24. 58 ≤ r ≤ 62

Additional Practice Answers

25. x = −5, 13

26. −4 < x < 3

27. x ≤ −8 or x ≥ 2

28. (2,−3)

Additional Practice: Answers for all numbered items, including the added practice, are shown in the grid above.

Step-by-Step Explanations
1. Within distance 5 of 0. Interval: (−5, 5). Open dots at both ends; shade
between.

Answer graph

−7−6−5−4−3−2−1 0 1 2 3 4 5 6 7

2. Farther than 4 from 0 (or exactly 4). Two rays: (−∞,−4]∪ [4,∞). Closed dots
at the endpoints.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

3. Unpack the AND: −3 ≤ x − 2 ≤ 3. Add 2: −1 ≤ x ≤ 5. Interval [−1, 5],
closed dots at both ends.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6 7

4. Start with the key idea: OR case: x + 1 < −4 or x + 1 > 4. So x < −5 or
x > 3. Open dots, two rays heading out. That gives a quick check on the answer.

Answer graph

−7−6−5−4−3−2−1 0 1 2 3 4 5 6

5. Unpack: −7 < 2x − 1 < 7. Add 1: −6 < 2x < 8. Divide by 2: −3 < x < 4.
Open dots at both ends.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

6. Keep the rule visible: 3x ≤ −12 or 3x ≥ 12, so x ≤ −4 or x ≥ 4. Closed
dots at ±4, two rays. That gives a quick check on the answer.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

7. One steady path is: No real number’s distance from 0 is negative. Empty. This is
the part to check before moving on, because it keeps the answer tied to the original
question.
8. Any absolute value is ≥ 0, which is already greater than −1. Every real x works.
9. A careful way to see it: Absolute value is ≥ 0 always, so |x + 3| ≤ 0 forces
|x + 3| = 0, i.e. x = −3. That gives a quick check on the answer.
10. Keep the rule visible: 2x+5 ≤ −3 ⇒ x ≤ −4; 2x+5 ≥ 3 ⇒ 2x ≥ −2 ⇒
x ≥ −1. Closed dots, two rays. That gives a quick check on the answer.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

11. Divide by 3 first: |x − 1| < 4. Unpack: −4 < x − 1 < 4, so −3 < x < 5.
Open dots at both ends.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6 7

12. Start with the key idea: Add 2: |x − 5| ≥ 2. Split: x − 5 ≤ −2 ⇒ x ≤ 3 or
x− 5 ≥ 2 ⇒ x ≥ 7. This is the part to check before moving on, because it keeps
the answer tied to the original question.
13. A careful way to see it: Open dots at −3 and 3; shade between. This is the
part to check before moving on, because it keeps the answer tied to the original
question.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

14. Keep the rule visible: Closed dot at −2 heading left; closed dot at 2 heading
right. That gives a quick check on the answer.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

15. One steady path is: |x−1| < 2 unpacks to −2 < x−1 < 2, i.e. −1 < x < 3.
Open dots both ends. That gives a quick check on the answer.

Answer graph
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−6−5−4−3−2−1 0 1 2 3 4 5 6

16. Start with the key idea: x+ 1 < −2 ⇒ x < −3; x+ 1 > 2 ⇒ x > 1. Open
dots at −3 and 1. This is the part to check before moving on, because it keeps the
answer tied to the original question.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

17. A careful way to see it: Subtract 2: |x| ≤ 4. So −4 ≤ x ≤ 4. Closed dots,
shade between. That gives a quick check on the answer.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

18. Unpack: −5 ≤ 2x − 3 ≤ 5. Add 3: −2 ≤ 2x ≤ 8. Divide: −1 ≤ x ≤ 4.
Closed dots at both ends.

Answer graph

−6−5−4−3−2−1 0 1 2 3 4 5 6

19. Greater-than goes with OR (two rays). Split into x − 6 < −2 ⇒ x < 4 or
x−6 > 2 ⇒ x > 8. So x lands more than 2 units away from 6 in either direction.
20. Unpack: −7 ≤ 5 − 2x ≤ 7. Subtract 5: −12 ≤ −2x ≤ 2. Divide by −2 and
flip both: 6 ≥ x ≥ −1, i.e. −1 ≤ x ≤ 6.
21. Within 0.2 means the distance from 1.5 is at most 0.2: |w − 1.5| ≤ 0.2.
Unpack: −0.2 ≤ w − 1.5 ≤ 0.2, so 1.3 ≤ w ≤ 1.7.
22. OR case: L − 40 < −0.5 ⇒ L < 39.5 or L − 40 > 0.5 ⇒ L > 40.5.
Anything in those tails gets rejected.
23. One steady path is: −3 ≤ T − 37 ≤ 3, so 34 ≤ T ≤ 40. The fridge runs
between 34◦F and 40◦F. That gives a quick check on the answer.
24. Start with the key idea: |r − 60| ≤ 2 means −2 ≤ r − 60 ≤ 2, so
58 ≤ r ≤ 62. The reading is between 58 and 62 mph. That gives a quick
check on the answer.
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