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123. Yes, dividing both sides of an inequality by 5 is the same 125. The multiplication and division properties differ. The

as multiplying both sides té( inequality symbol is reversed if both sides of the
B B inequality are multiplied or divided by a negative real
5x = 15 5x = 15 number.
5x 15 1 1
g = E g +5x=15- g
x=3 Xx=3

127.If =5 <t < 8,then(—1)(—=5) = (—1)(t) > (—1)(8) and5 = —t > -8 o8 < —t < 5.

Section 1.5  Absolute Value Equations and Inequalities

1. |[4x + 5| =10, x = -3 3.]6-2w=2w=4 5, x—-10=17o0rx— 10 = —-17
4(-3) + 5] 2 10 16— 24) 22
I-12 + 5/ 2 10 6-8 22
1-712 10 -2 22
7+ 10 2=2
No Yes
7.4x+1=30r4x+1=—3 9. x| =4 11. |t = —45
x=4orx=—4 No solution
13. |h| =0 15. |5 = 15 17. |x — 16| = 5
h=0 5x=15 or 5x= —15 x—16=5 o x—-16=-5
x=3 x=-3 x=21 x=11
19. |25 + 3| = 25 21. )32 — 3y| = 16
25+3=25 or 2s+3=-25 32-3y=16 or 32-3y=-16
2s =22 2s= —28 —3y=-16 —3y=-48
s=11 s=—14 y=2%2 y =16

23. [3x + 4| = —16

N
[6)]
=
!
2
I
o

No solution 4—-3x=0
—3X = -4
27. |2+ 4 = 9 29. [032x — 2| = 4
X+4=9 o x+4=-9 032x—2=4 or 032x—2=—4
x=5 Ix=-13 0.32x = 6 0.32x = —2
2x =15 2x = —39 (o 8 (o 2
x=1 x=-2 0.32 0.32

x = 18.75 X=—6.25
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31. |5x — 3| + 8= 22

|5x — 3| = 14
5—3=14 or 5x—3=

5x = 17 5x =

X= X =

35. —2|7 — 4x| = —16

|7—4x =8
7—4=8 o 7—-4x=
—4x=1 —4x =
X= -3 X =

39. [x + 8| = |2x + 1]

X+8=2x+1 or x+8

8=x+1 X+ 8
7 =X 3+ 8
3x
X

43. |45 — 4x| = |32 — 3¥|

—-14

—-11

_u

5

-8

—-15
15

4
=—(x+1)
=-2x-1
=-1
=-9
=-3

45— 4x=32—-3x or 45— 4x= —(32 — 3x)

45 =32 + x 45 — 4x = —32 + 3X
13=x 45 = —32 + 7x
77 = 7x
11 =x
47. |x — 5| =3
49. (@) x =2 (b) x=—4
2| <3 |-4| <3
2<3 4 <3
Yes No
51.(a) x=9 (b) x= -4
9-7 =3 |-4—-7] =23
|2| = 3 |-11] = 3
2=>3 11 =3

No

Yes

33. [3x+ 9| —12= -8
|3x + 9| = 4

X+9=4 o 3X+9=-4

37.32x -5/ +4=7
3[2x — 5| =3
|2x — 5| = 1

3X

—13

_13
3

2Xx—5=1 o 2x—-5=-1

2X=6

2x = 4

x=3 X=2

41. |x + 2| = |3x — 1]

X+2=3x—1 o x+2=—(3x—1)

3=2x

NIw

=X

45. |4x — 10| = 2|2x + 3|
4 — 10=2(2x+ 3) or
4x —10=4x+ 6

-10=6

No solution

(c) x=4
|4 < 3
4 <3
No

(c) x=11
11 -7/ =23
|4] = 3
4=3

Yes

X+2=-3&+1

=-1

1

X= —2

4x — 10 = —2(2x + 3)
X —10= —4x — 6

8 —10= -6
8x =4
d) x=-1
-1 <3
1<3
Yes
(d) x=6
6-7 =3
|-1] = 3
1=3
No
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53. ]y + 5| <3
-3<y+5<3

59. “All xless than or equal to dr
greater than 7.”

T~

65. |2x| < 14
—14 < 2x < 14

—7<x<7

71. |x + 6| > 10
X+ 6< —10
X< —16

X+6>10 or

X >4

77. 12— 5x| > -8

—o0 < X< oo

Absolute value is always positive.

83.%<SO

ly — 16| < 120
-120 <y — 16 < 120
—-104 <y < 136

89. ‘6 - gx < 04

—-04 < 6—§XS 04

—-2=<30—-3x=<2
—-32< -3 < —-28

2 28
3 3
8_ %
37 3

55.

61.

67.

73.

79.

85.

91.

|7-2h =9
7—2h>=90r7—-2h< -9

Iyl < 4
—-4<y<4

|3x + 10| < —1
No solution

Absolute value is never negative.

z
10—3 > 8
V4 z
T0—3<—8 or T0—3>8
z z
E<_5 E>11
z< —50 z> 110
~2/3x + 6| < 4
[3x + 6] > —2

—o0 < X< oo

Absolute value is always positive.

57. “All xgreater than—2 andless
than 5.”

63. x| = 6

X=60rx< —6

69. |y — 2| <4
—4<y-2<4
—2<y<6

75. |6t + 15| = 30

6t +15< —30 or 6t + 15 =
6t < —45 6t =
ts - t>
ts -2 t>
81.¥s8
X+ 2| < 80
-80<x+2<80
—-82<x<78

87.102x— 3| < 4
-4<02x—-3<4
-1<02xX<7

30

15
15

(o]

NI
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95. [3x + 2| < 4 97. [2x+ 3| > 9
Keystrokes:[Y =] 3 20] (<) 4(GRAPH Keystrokes:[Y =] 2 30] =] 9(GRAPH
—2<x<§ X< —6orx> 3

99. [x — 5| +3<5
Keystrokes:[Y=) (X.1.0) 5) 50J (] 3(<) 5(GRAPH]

3sxs7
101. Matches graph (d). 103. Matches graph (b). 105.[-2, 2]
Ix— 4] < 4 x—4/ >4 X <2
—4<x—4<4 |x — 4] > 8
O0<sx<38 X—4>8 o x—4< -8
0 8 x> 12 X< —4
£ el
0 2 4 6 8 4 12
H _Q_Q_Q_H X
-4 0 4 8 12
107. (16, 22) 109. |x| <3 111. |X — 5| > 6
16 < X < 22
—3<x—19<3
|x — 19| < 3
113. |t — 72| < 10 115. @) [s— x| < & 117. The absolute value of a real num-
ber measures the distance of the
1l 3
—10<t-72<10 (®) ‘58 X‘ =1 real number from zero.
62 <t <82 %<5 X<
62 82 *% < %l - X= %
)1 85 79
5 60 70 8 90 —16 S X< —35
85 79
16 2 X215
119. The solutions ofx| = a are 121. The graph ofx — 4| < 1 can be 123. |x — 3| < 3since
x = aandx = —a. For example, described as all real numbers less 3<x_3<3
to solve|x — 3| = &: than one unit from 4. =X =
0O<sx<6.

X—3=5 o x—3=-5
Xx=28 X=-2

Review Exercises for Chapter 1

1. (@) 45— 7(3) =3 (b) 45 — 7(6) = 3
45— 21 =3 45 — 42 =3
24 =3 3=3

Not a solution Solution



