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Solving Compound Inequalities

Name: Date: Score: / 37

— Q Quick Review )

A compound inequality joins two simple inequalities with the word and (intersection) or or (union). An AND compound a < = < b asks

for values that satisfy both pieces — the solution is the overlap on the number line, an interval. An OR compound = < a or > b asks for
values that satisfy either piece — the solution is the union, often two rays heading in opposite directions. To solve a < 2z + 1 < 7 (an AND
in compact form), do every operation to all three parts at once: subtract 1, then divide by 2. Keep the chain valid by aiming the inequalities all
the same way (and remember to flip both symbols if you divide by a negative). On the number line: open dots for strict < or >, closed dots
for < or >; intersect for AND, union for OR. Watch out: z < 2 AND z > 5 has no solution (the two pieces don’t overlap), while z < 5 OR
x > 2 covers everything.

PRACTICE

Solve. Write the solution in interval notation or graph as directed.

1. -3<2z+1<9

2. x<—-lorz>3
3.5<3r—4< 14

4, 2x+3>T7andzx—1<5
5.zx+2<1lor3x>12

6. —1<P =3 4
7.4r—1>T7and2x +5 < 11
8.r—2>4o0rz+1< -3
9. 2<1—-a<5

10. 3z +1>10and5—z >0
1. z>2and z < 2
12. z<borx>1

13. Graph —3 < z < 2 on the number line below.

< @ O >

-5 -4 -3 -2 -1 0 1 2 3 4 5
14. Graph z < —1 or z > 3.

¢ @ O >
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15. Graph 0 < z < 4.

@)

16. Graph the solution of |z — 1| < 3 (i.e. =2 < x < 4).

@)
=~ O

17. Intervalfor —5<2x—-1<7
18. Interval forz > —3 and = < 5.
19. Interval for x < 0 or x > 4.
20. 3—2x >50r2x+12>9

Word Problems

21. To ride a roller coaster, you must be at least 48 inches tall but no more than 80 inches. Write a compound ____
inequality for the allowed heights h, and give the interval.

22. A drug’s effective body temperature range is greater than 96°F and less than 102°F. Write the compound
inequality for 7' and the interval notation.

23. A car’s safe operating temperature range outside an acceptable engine range is T' < 32°F or T' > 220°F. -

Write the solution in interval notation.
24. A landscaper budgets between $200 and $500 (inclusive) on plants. If each plant costs $15, how many -

plants p can be bought?

Additional Practice
25. Solve 3z — 7 < 11.

26. Solve —2x + 5 > 13.

27. Solve 4(x — 3) > 2z + 6.

28. Solve —5 <2x +1 < 9.

29. Write the boundary line for y < —3x + 4.

30. For y > 2z — 5, is the boundary solid or dashed?
31. For y < —z + 6, shade above or below the line?
32. Test (0,0) iny > 4z — 3.

33. Solve 7 — 3z < -8.

34, Solve 2z +5 >1andxz —4 < 3.

35. Graph « < —2: vertical or horizontal boundary?
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36. Graph y > 5: vertical or horizontal boundary?

37. Is (—1,4) a solution of y < —2z + 17
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( Answer Keys )
1.
2. [(-00,—1)U[3,00)
3.
4.
5.
6.
7. 19. [(=00,0) U (4,00)
8. 20.
9. 21. (48 < h < 80; [48,80]|
10. 22. (96 <T < 102; (96,102)]
11. 23. ((—o0,32) U (220, 0) |
12. 24,
Additional Practice Answers
25. 32.
26. (z<—4 33.
27. (z>9 34.
28. 35.
29. 36.
30. 37.

31. (below

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

Step-by-Step Explanations

1. Subtract 1 from all three parts: —4 < 2z < 8.
—2 <z < 4. (Orininterval: (—2,4].)

2. This is already an OR statement, so just translate to interval notation. x < —1is
the ray (—oo, —1) (open dot, strict), and > 3 is [3, o) (closed dot). Join them
with U for the union.

3. One steady path is: Add 4 everywhere: 9 < 3z < 18. Divideby 3: 3 < z < 6.
Interval: [3, 6). That gives a quick check on the answer.

4. Start with the key idea: First piece: 2z > 4 = x > 2. Second: =z < 6.
Overlap: 2 < = < 6. This is the part to check before moving on, because it keeps
the answer tied to the original question.

5. A careful way to see it: Firstt « < —1. Second: z > 4. Union:
(—o00, —1) U [4, c0). This is the part to check before moving on, because it keeps
the answer tied to the original question.

6. Keep the rule visible: Multiply all three by 2: —2 < = — 3 < 8. Add 3:
1 < z < 11. This is the part to check before moving on, because it keeps the
answer tied to the original question.

7. One steady path is: First: 40 > 8 = « > 2. Second: 2z < 6 = = < 3.
Overlap: 2 < z < 3. Interval: [2, 3]. That gives a quick check on the answer.

8. Start with the key idea: First: =z > 6. Second: z < —4. Union:
(—o0, —4] U (6, 00). This is the part to check before moving on, because it keeps
the answer tied to the original question.

9. A careful way to see it: Subtract 1: —3 < —z < 4. Multiply by —1 and flip both:
3>z > —4,ie. —4 < z < 3. That gives a quick check on the answer.

10. Keep the rule visible: First: 3z > 9 = « > 3. Second: —z > —5 = x < 5.
Overlap: 3 < = < 5. This is the part to check before moving on, because it keeps
the answer tied to the original question.

11. One steady path is: There’s no number both at-or-above 2 and strictly less than
2. Empty set. That gives a quick check on the answer.

12. The two pieces overlap and together leave no gaps: any number below 5
satisfies the first, and anything 1 or larger satisfies the second. Between them
they catch every real number, so the union is all of R.

13. A careful way to see it: Closed dot at —3 (included), open dot at 2 (excluded),
shade between them. That gives a quick check on the answer.

Answer graph

Divide all three by 2:

-1 EffortlessMath.com

P
<< +

+ & O—+——>»
—6—-5—-4—-3-2—-10 1 2 3 4 5 6

14. Keep the rule visible: Closed dot at —1 shading left to —oo; open dot at 3
shading right to +oco. That gives a quick check on the answer.

15. One steady path is: Open dot at 0, closed dot at 4, shade between. This is the
part to check before moving on, because it keeps the answer tied to the original
question.

16. Start with the key idea: |z — 1| < 3 unpacksto —3 < =z — 1 < 3, i.e.
—2 < x < 4. Open dots at both ends, shade between. That gives a quick check
on the answer.

Answer graph

A+ Qi) —— -
—6—5—4—3-2—-10 1 2 3 4 5 6

17. A careful way to see it: Add 1: —4 < 2z < 8. Divide by 2: —2 < = < 4.
This is the part to check before moving on, because it keeps the answer tied to the
original question.

18. Keep the rule visible: Overlap is the included —3 up to (but not including) 5.
That gives a quick check on the answer.

19. One steady path is: Two open rays. This is the part to check before moving on,
because it keeps the answer tied to the original question.

20. Start with the key idea: First: —2x > 2 = =z < —1. Second: 2z > 8 = = >
4. Union: (—oo, —1) U [4, co). That gives a quick check on the answer.

21. At least 48 means h > 48; no more than 80 means h < 80. Combine:
48 < h < 80. Interval [48, 80].

22. Keep the rule visible: Strict on both sides = 96 < T < 102. Interval:
(96, 102) with open parentheses. That gives a quick check on the answer.

23. OR compound = union of two open rays. Both sides are strict, so both
endpoints are excluded.

24. Start with the key idea: 200 < 15p < 500. Divide all three by 15:
13.33... < p < 33.33.... Since p must be a whole number, 14 < p < 33.
That gives a quick check on the answer.
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