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Chapter 2: Equations, Inequalities, and Problem Solving

16.

18.

20.

22,

24,

26.

Tx—126x-1
Tx—1+126x—-1+1
Tx>6x
Tx—6x>6x—06x
x>0
The solution set is [O,roo).

28.

- T T T T T L T :

-5 -4 -3 -2 -1 0 1 2

§x25
6

6(5 6
—|=x|=2=(
5(6)6) 5O
x=>6
The solution set is [6, o).

30.

-10 -8 -6 -4 -2 0 2 4

4x>-11.2
4x —112

4 4
x>-2.8

The solution set is (—2.8, o).

-2.8
| | [y A 4 4 I L

A

S
oo

10

- T T T \ T T T T

-5 -4 -3 -2 -1 0 1 2

—4x=>8

Ax 8
-4 -4
x<=-2

The solution set is (—eo, —2].

PR L L h | I | I

A

-5 -4 -3 -2 -1 0 1

(S

8§—-5x<23
8§—-5x—-8<23-8
—5x<15
SSx 15
-5 -5
x=-3
The solution set is [-3, o).

20+x<6x—15
20+ x-20<6x—15-20
x<6x-35
x—6x<6x—35-6x
—Sx<-35
—-5x 35
DY
-5 -5
x>7
The solution set is (7, o).

52

32.

ISM: Intermediate Algebra

6(2-3x)=12
12-18x>12
12-18x—-12>212-12
—-18x=0
—18x Sl
-18 -18
x<0
The solution set is (—eo, 0].

5(x+4)<4(2x+3)
S5x+20<8x+12
5x+20-20<8x+12-20
S5x<8x-38
S5x—8x<8x—8—8x
—3x<-8
3x -8
-3 3
xX=—

The solution set is [%, ooj.

1-2x 3x+7
+

3 7
21{1—2x 3x+7

>1

+

}> 21(1)

21[1_2xj+21(3”7j>21
3 7

7(1=2x)+3B3x+7) > 21

7-14x+9x+21>21

—S5x+28>21

—Sx+28-28>21-28

—Sx>-7

—S5x -7

_<_

-5 =5

7
x<-—
5

The solution set is (—oo, %)
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ISM: Intermediate Algebra

34, 2(4x+2)>-5[1+2(x-1)]
—8x—4>-5[1+2x-2]
—8x—4>-5[2x-1]
—8x—4>-10x+5

—8x—4+4>-10x+5+4
—8x>-10x+9
—8x+10x>-10x+9+10x
2x>9

xX>—

The solution set is [%, oo).

36. x—9<-12
x—94+49<-12+9
x<-3
The solution set is (—oo, —3).

38. —x>-2
-x -2
_<_
-1 -1
x<2

The solution set is (—eo, 2).

40. —6x<42

“6x, 42

-6 -6
x=>-0.7

The solution set is [—0.7, o).

42. 32,2
4 376
12{3—3}212(5]
4 3 6
1z[ij_1z(3j22x
4 3
9-_8>2x
1>22x
1,2
272
le
2

The solution set is [—oo, %}

Chapter 2: Equations, Inequalities, and Problem Solving

44.

46.

48.

50.

53

—6x+2<-3(x+4)
—6x+2<-3x-12
—6x+2-2<-3x-12-2
—6x<-3x—-14
—6x+3x<-3x—14+3x
-3x<-14
-3x -14
_>_
-3 -3
14
xX>—
3

The solution set is (%, ooj.

?(x-i—l)ﬁ x+1

5[%(x+1)} <5(x+1)

4(x+1)<5x+5
4x+4<5x+5
dx+4-4<5x+5-4
4x<5x+1
4x—5x<5x+1-5x
-1x <1
SE
-1 -1
x=>-1
The solution set is [—1, o).

0.7x—x>0.45
-0.3x>0.45
-0.3x 0.45
P < —_—
-03 0.3
x<-1.5

The solution set is (—eo, —1.5).

TRx+3)+4x<T+5Bx—4)+x
14x+21+4x<7+15x-20+x
18x+21<16x-13
18x+21-21<16x-13-21
18x<16x—-34
18x—16x<16x—-34—-16x
2x<-34

2x 34

2 2
x<-17

The solution set is (—eo, —17].
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Chapter 2: Equations, Inequalities, and Problem Solving

52. 13y—-(9y+2)<5(y—-6)+10
13y—-9y-2<5y-30+10
4y-2<5y-20
4y—-24+2<5y-20+2
4y<5y-18
4y—-5y<5y—-18-5y
—-1y<-18
Ly, 18
-1 -1
y=>18
The solution set is [18, o).

2 1
54. —(x+3)<—2x-8)+2
3(x ) 6(x )

6{%(;&3)} < 6{%(2x—8)+2}

4(x+3)< 6{%(2x—8)} +6(2)

4x+12<12x-8)+12
4x+12<2x—-8+12
4x+12<2x+4
dx+12-12<2x+4-12
dx<2x-8
dx—2x<2x—-8-2x
2x< -8
2x -8
_<_
2 2
x<—4
The solution set is (—oo, —4).

56. 0.28x—-2)<1.2(x-3)
10[0.2(8x—2)] < 10[1.2(x—3)]
28x—-2)<12(x-3)
16x—4<12x-36
16x—4+4<12x-36+4
16x<12x-32
16x—-12x<12x-32—-12x
4x<-32
4x =32
It 22
4 4
x<—8
The solution set is (—eo, —8).

ISM: Intermediate Algebra

58. —x—=

12 6
24[lxj—24[1) < 24(§xj—24(§]
12 3 8 6
14x-8<9x-20
14x—-8+8<9x-20+8
14x<9x—12
14x—-9x<9x—-12—-9x
5x<-12

5x 12

5 5
12

X<——

The solution set is (—oo, —2}

5
60. Szdx 1=,
6 12
12[3—4x_1—2x)S12(_2)
6 2

12(ﬂj—12(ﬂjyz4
6 12

2(3—-4x)—(1-2x) <24

6—-8x—1+2x<-24

5-6x<-24
5-5-6x<-24-5

—6x <29

“6x 2

-6 -6

29

xX=—

The solution set is {%, ooj.

x—4 x-2

62. >§
2 3 6
x—4_x—2

(55 (3)
(5557 (3)

3(x—4)-2(x—=2)>5
3x—-12-2x+4>5
x—8>5
x—8+8>5+8
x>13

The solution set is (13, o).
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ISM: Intermediate Algebra

64. 3x+2 1+2x_ 1
18 2

18(3)”_2 1+2xj 13

-3)
18 2
18(3x+2)_18(1+2x]<18( l)
18 2
3x+2-3(1+2x) <9
3x+2-3-6x<-9
-3x-1<-9
=3x-1+1<-9+1
—3x<-8
B, 8
-3 3
x>§

The solution set is |:§, oo).

66. a. Letxbe Holden’s time on his last trial.
6.85+7.04+6.92+x

4
4[6.85-&7.04+6.92+x

2 J<4(7)
6.85+7.04+6.92+x <28
20.814+x—-20.81<28-20.81
x<7.19
The solution is {x|x < 7.19}.

<7

b. A time of 7.19 minutes or less will result in

an average time under 7.0 minutes.

68. a. Letx be the number of whole ounces
mailed.
0.88+0.17(x—-1)<2
100[0.88+0.17(x—1)] £ 100(2)
100(0.88) +100[0.17(x—1)] £ 200
88+17(x—1) <200
88+17x—17 <200
71+17x <200
T1+17x-17<200-71
17x <129
7x_129
17 17
x<7.5882
The solution is {x|x < 7}.

b. Seven ounces or less can be mailed for
$2.00 or less.

Chapter 2: Equations, Inequalities, and Problem Solving

70. a. Letx be the number of hours parked. So 2x
is the number of half-hour intervals parked.
1.04+0.6(2x-1)<4
10[1.04+0.6(2x—-1)] <10(4)
10(1.0) +10[0.6(2x—1)] < 40
10+6(2x—-1)<40
10+12x-6<40
44+12x <40
4+12x-4<40-4
12x <36
12x_36
12 12
x<3
The solution is {x|x < 3}.

b. With $4, you can park for 3 hours or less.

72. a. Letx be the number of daily miles. Then the

daily charge for plan B is $(24 + 0.15x).
Plan A is more economical when the daily
charge for Plan B is more than $36.
24+0.15x > 36

0.15x>12

x >80

The solution is {x|x > 80}.

b. Plan A is more economical for more than
80 daily miles.

74. Stibnite melts at temperatures of 977°F or
greater. Use C = g(F —32). Replace F with

977.
C= §(F -32)
9

C= 3(977 -32)

5
C 9 (945)
C =525
977°F = 525°C
So stibnite melts at temperatures of 525°C or
greater. The solution set is {C|C > 525°}.

76. a. Letbe the number of years after 1997.
—12.4t+480.5< ¢

—12.4¢ +480.5 <50
—12.4t +480.5—-480.5 < 50—-480.5
—12.4t < —430.5
—12.4¢ S -430.5

-124 -124
t>34.7

55
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Chapter 2: Equations, Inequalities, and Problem Solving

78.

80.

82.
84.
86.
88.

90.

92,

9.

1997 + 35 =2032

In the year 2032 and after cigarette
consumption will be less than 50 billion per
year.

b. answers may vary

Consumption of skim milk is decreasing over
time; answers may vary.

2015 is 15 years after 2000, so 2015 corresponds
tot=15.

5 =-0.35¢+29.9
s =-0.35(15) +29.9
§=-525+29.9

5 =24.65

The average consumption of skim milk is
expected to be 24.65 pounds per person per year
in 2015.

answers may vary

answers may vary

answers may vary

The integers that are both greater than 1 and less
than 5 are {2, 3, 4}.

The integers that are both greater than or equal
to —2 and greater than or equal to 2 are

{2,3,4,5, ...}.
2x—6=4
2x—6+6=4+6
2x=10
2x 10
2 2
x=5
The solution set is {5}.
—x+7=5x-6
—x+7-7=5x-6-7
—x=5x-13
—x—=5x=5x-13-5x
—6x=-13
—6x —13
-6 -6
13
x=-
6

The solution set is {%}

56

96

98.

100.

102.

104.

106.

108.

110.
112.

114.

ISM: Intermediate Algebra

. (x> —4); (1—4, o)
< 4‘

i |
N 1
5

(=o°, 5]

(x|-3.7<x<4}

« L A
C 7

7

-3 4

To solve 3x > —14, both sides must be divided by
3, so the inequality symbol is not reversed.

To solve —3x < —14, both sides must be divided
by -3, so the inequality symbol must be
reversed.

answers may vary

2x-3<5
2x<8
x<4

The solution set is (—oo, 4).

answers may vary
answers may vary

answers may vary

Integrated Review

1.

—4x=20
x=-5
The solution set is {—5}.

—4x<20
x>-5
The solution set is (=5, o).

i)c22
4

3x2>8

X2 —

3
. . |8
The solution set is g, oo |,

4. 5x+3=>22+4x

x+32>2
x=>-1
The solution set is [—1, oo).

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.



ISM: Intermediate Algebra

5. 6(y—-4H=3(y-3)
6y—24=3y-24
6y =3y
3y=0
y=0
The solution set is {0}.

6. —4x< g
5

The solution set is {—i, ooj.
10

The solution set is [—zxv, —%}

8. 5(y+4)=4(y+)5)
5y+20=4y+20
Sy=4y
y=0

The solution set is {0}.

9. Tx<T(x-2)
Tx<Tx-14
0<-14
False; the solution set is &.

=Sx+11

10. <7

—5x+11<14
—5x<3
3

xX=——

5
. . 3
The solution set is —g, oo |,

11. -5x+1.5=-19.5

—5x=-21
x=2=4.2
5

The solution set is {4.2}.

Chapter 2: Equations, Inequalities, and Problem Solving

12.

13.

14.

15.

16.

17.

18.

57

—S5x+4=-26
—5x=-30
x=6

The solution set is {6}.

5+2x—-x=-x+3-14

S5+x=—x-11
x=—x—-16
2x=-16
x=-8

The solution set is {—8}.

12x+14<11x-2
12x<11x-16
x<—16
The solution set is (—eo, —16).

X x_x-2

5 4 2
ol
20(£J—20[£j=10(x—2)
5 4

4x—-5x=10x-20
—x=10x-20
—11x=-20
20
x=—
11

The solution set is {%}

12x—12=8(x—1)
12x-12=8x-8
12x=8x+4
4x=4
x=1
The solution set is {1}.

2(x—=3)>170
2x—6>170
2x>76
x>38

The solution set is (38, o).

—3x-47=11.8
—3x=16.5
x=-5.5

The solution set is {—5.5}.

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.



Chapter 2: Equations, Inequalities, and Problem Solving

19. —2(b—4)—(3b-1)=5b+3
2b+8-3b+1=5b+3
—5b+9=5h+3
~5b=5b-6
~10b=-6
-6 3

S -10 5
. . |3
The solution set is g .

20. 8(x+3)<7(x+5)+x
8x+24<Tx+35+x
8x+24<8x+35

24 <35 True
The solution set is (—oo, o).

3t+1  5+2t
3 7

56(3l+1j:56[5+21+2}
8 7

5+2¢

21. +2

TGt +1) = 56( j+56(2)

21t+7=8(5+2t)+112
21t +7=40+16¢+112
21t +7=161+152
21t =16t +145
5t =145
t=29
The solution set is {29}.

22, 4(x—6)—x=8(x—-3)-5x
4x—-24—-x=8x—-24—-5x
3x—24=3x-24
—24=-24 True
The solution set is {x|x is a real number}.

x+3 x-5 2
12 15 3
60[x—+3+x_5}<60£2j
12 15 3
60[x—”j+60(x"5j<40
12 15
5(x+3)+4(x—5)< 40
5x+15+4x-20<40
9x—5<40
9x <45
x<5
The solution set is (—co, 5).

23.

58

ISM: Intermediate Algebra

+3
10
30P+z} _ 30[y_+3}
35 10
y Y
30| = |+30] = |=3(y+3
[3) (sj o
10y+6y=3y+9
16y =3y+9
13y =9
9

y=E

24. RATIRA
35

The solution set is {%}

25. 5(x—-6)+2x>32x—-1)—4
5x-30+2x>6x-3-4
Tx-30>6x-7
Tx>6x+23
x>23
The solution set is (23, o).

26. 14(x—-1)-7x<23x-6)+4
14x—-14-Tx<6x—-12+4
Tx—14<6x-8
Tx<6x+6
x<6
The solution set is (—eo, 6].

27. i(3x+2)—x2§(x—5)+2
8[%(3x+2)—x} > 8[%(x—5)+2}

8[%(3x+ 2)} —-8(x) = S[E(x —5)} +8(2)

2(3x+2)—8x=23(x-5)+16
6x+4—-8x>3x—-15+16
2x+42>23x+1
—2x2>23x-3
—5x2>-3
x<—

5

The solution set is (—oo, %}

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.



ISM: Intermediate Algebra

28.

%(x—lO)—4x >%(2x+1)—1
6[%(x—10)—4x} > 6{%(2x+1)—1}

6[%(%10)}—6(4);) > 6{%(2x+l)}—6(l)

2(x—10)—24x>52x+1)-6
2x—20-24x>10x+5-6
—22x-20>10x-1
—22x>10x+19
-32x>19

19
X<——
32

The solution set is | —eo, —Q .
32

Section 2.5 Practice

1.

The numbers 3, 4, and 5 are in both sets. The
intersection is {3, 4, 5}.

x+5<9 and 3x-1<2
x<4 and 3x<3
x<4 and x<l1
The solution set is

(o0, 4) N (=00, 1) = (oo, 1).

4x=20 and 2x+4<2

x20 and 2x<-2

x20 and x<-1
There is no number greater than or equal to 0
and less than or equal to —1. The solution set is

)

5<1-x<9
5-1<1-x-1<9-1
4<—-x<8
—4>x>-8
The solution set is (-8, —4).

Chapter 2: Equations, Inequalities, and Problem Solving

—2<§x+2S5
4
—2—2<%x+2—2£5—2
—4<§xS3
4

4(—4) < 4(%) <4(3)

-16<3x<12

16 _3x_12

3 3 3

—E<xs4
3

The solution set is (—?, 4}.

. The numbers that are in either set are

{1,2,3,4,5, 6}. This set is the union.

3x—2210 or x—-6<-4
3x212 or x<2
x=>4 or x<2

The solution set is (—eo, 2] U [4, o).

x=7<-1 or 2x-62>2
x<6 or 2x2>8
x<6 or x=>4

The solution set is (—oo, o).

Vocabulary and Readiness Check

1. Two inequalities joined by the words “and” or

“or” are called compound inequalities.

. The word and means intersection.
. The word or means union.

. The symbol N means intersection.
. The symbol U represents union.

. The symbol & is the empty set.

. The inequality —2 < x < 1 means —2 < x and

x<1.

8. {xlx<Oandx>0}=0.
Exercise Set 2.5

2. CAD=1{2,3,4,5'n{4,5,6, 7} ={4, 5)

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.



Chapter 2: Equations, Inequalities, and Problem Solving

4.

10.

12.

14.

16.

18.

20.

22,

AUuD= {x|x is an even integer} U {4, 5, 6, 7}
= {x|x is an even integer or x =5 or x =7}

ANB= {x|x is an even integer} N {x| x is an odd integer}
=0
BUD ={x|x is an odd integer} U {4, 5, 6, 7}

= {x|x is an odd integer or x =4 or x = 6}

BNC= {x|x is an odd integer} N {2,3,4, 5}
={3, 5}

AuC = {x|x is an even integer} U{2, 3, 4, 5}
= {x|x is an even integer or x =3 or x =5}

-5 —4 -3 -2 -1

O
[
[\S]
(95}
~
w

«l I I L L
< 1 T T u
-5 -4 -3 -2 -1

0
1 I I L . h |
B |
0

v

- T T T L T
-5 -4 -3 -2 -1 1 2 3 4 5

The solution set is [-2, 0].

-5 -4 -3 2 -1 0 1

S 4
w 4

-5 -4 -3 -2 -1 0o 1 2

W -4

<« | ! | 1 | |
- T T T T T T T

-5 4 -3 -2-1 0 1 2 3 4 5
The solution set is &.

A,

ol L . L . L . L . L —
D ' u '

-5 -4 -3 -2 -1 0

-5 -4 -3 -2 -1 0

A

-5 -4 -3 -2 -1 0
The solution set is (1, o).

e e n
[\
w
EN
W

x+223 and 5x-129
x=>1 and 5x2>10
x=>1 and x=>2

The solution set is [2, o).

2x+4>0 and 4x>0
2x>-4 and x>0
x>-2 and x>0

The solution set is (0, o).

60

ISM: Intermediate Algebra

Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.



ISM: Intermediate Algebra

24, -7x<-21 and x-20<-15
x=>3 and x<5
The solution set is [3, 5].

26. -2<x+3<0
-2-3<x+3-3<0-3
—5<x<-3
The solution set is [-5, —=3].

28. 1<4+42x<7
1-4<4+2x—-4<7-4
-3<2x<3
3 2x 3

< —
2 2 2
3 3
——<x<—=
2 2
The solution set is [—E, Ej
2 2

30. —2<lx—5<1
2
—2+5<%x—5+5<1+5
1
3<—x<6
2

2(3) < 2(% xj < 2(6)

6<x<l12
The solution set is (6, 12).

32. —4s_2’;+531
3(-4) SS(%} <3(1)

12<-2x+5<3
C12-5<—2x+5-5<3-5

_17<2x<-2

172X 2

I S

HZle

The solution set is [1, 177}

M. ——————
-5 -4 -3 -2 -1 0 1 2 3 4 5
< . . . . AY | ] I ]
-« T T T T T T , T T T T
-5 -4 -3 -2 -1 0 1 2 3 4 5
— . L . L . ) | ) | |
. T T T T T T 7] T T T T
-5 -4 -3 -2-1 0 1 2 3 4 5
The solution set is (—eo, 1).

Chapter 2: Equations, Inequalities, and Problem Solving

36. +——t———t————————
-5 -4 -3 -2 -1 o 1 2 3 4 5
——t—d

' |
-5 -4 -3 -2 -1

Gl h | L L 4 L
B
-5 -4 -3 =2 -1 0

1 2 3
The solution set is (—eo, —4] U [-3, o).

38, f—————————
-5 -4 -3 -2 -1 0 1 2 3 4 5

< 7 , ., .,

‘||III|IJ|||'
-5 -4 -3 -2 -1 0 1 2 3 4 5
-5 -4 -3 -2 -1 0 1 2 3 4 5

The solution set is (—oo, o).

40. -5x<10 or 3x-52>1
x=>-2 or 3x26
x=>-2 or x=>2

The solution set is [-2, o).

42. x+9<0 or
x<-9 or

4x>-12
x>-3
The solution set is (—eo, —=9) U (=3, o0).

44. 5(x-1)=2-5 or 5-x<11
5x—=5=-5 or -x<6

5x>20 or x=-6

x>0 or x=>-6

The solution set is [—6, o).

46. x<§ and x<1

The solution set is
5 5
—oo, — @) —oo,l =| —oo, — |[.
(=3 )nev=(=3)
5
48. x<7 orx<l1

The solution set is (—oo, ;J or

(oo, 1) = (oo, 1),

61
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50. 3<5x+1<11 2x—1

3-1<Sx+1-1<11-1 58. —2< <2
2<5x<10 —2x-1
2 5x 10 3(—2)<3( j<3(2)
5 5 5 -6<-2x-1<6
2 ien —6+1<-2x-1+1<6+1
—5<-2x<17
The solution set is [2,2} —_5>—_2x 7
5 2 2 2
5 7
) 1 E>x>—5
52. §<x+5<4 7 s
2 1 The solution set is (——, —j.
6(—)<6(x+—j<6(4) 22
3 2
1 60. —-5<2(x+4)<8
4<6(x)+6[5)<24 5<2r+8<8
4<6x+3<24 —5-8<2x+8-8<8-8
4-3<6x+3-3<24-3 -13<2x<0
1<6x<21 —_13<§S9
1 6x 21 2 2 2
<6 ¢ 13
6 6 6 ——<x<0
L 2
6 2 The solution set is (—%, O}.

The solution set is [l, Zj
6 2
62. 5x<0 and —-x+5<8

54. 2x-123 and -x>2 x<0 and -x<3
2x24 and x<-2 x<0 and x>-3
x22 and x<-2 The solution set is (—oo, 0] N (=3, o) = (=3, 0].

The solution set is [2, o) N (—oo, =2) = .
64. —x<7 or 3x+1<-20

3 x>-7 or 3x<-21
56. §x+ls0 or —2x<-4 x>-7 or x<—7
Ex <_1 or 2 The solution set is (—oo, —=7) U (=7, ).
8 38 8 66. 2x<—6 or 1-x>-2
g(—xjsg(—l) or x>2 x>3 or —x>-3
x>3 or x<3
x<—— or x>2

The solution set is (—oo, 3) U (3, ).

The solution set is [—zxv, —%} U (2, o).
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68.

70.

72.

74.
76.

78.

80.

82.

RPN}
2 10 2

10[—1js10[ﬂ]<10(1j
2 10 2
5<3x-1<5
—S+1<3x-1+1<5+1
—4<3x<6
4.3 6
373 3

—iﬁx<2
3
. . 4
The solution set is {—E, 2}.

1 6-x 1

4712 6
e[ X cpf 2L
4 12 6

-3<6—x<-2

-3-6<6-x-6<-2-6
O<-x<-8

8§<x<9
The solution set is (8, 9).

-0.7<0.4x+0.8<0.5
10(=0.7) <10(0.4x+0.8) <10(0.5)
—7<10(0.4x)+10(0.8) <5
—-7<4x+8<5
—-7-8<4x+8-8<5-8
-15<4x<-3
-15 4x -3
2

4 4 4
-3.75<x<-0.75
The solution set is (=3.75, =0.75).

|-7 — 19| = |-26| = 26
|-4|— (—4)+|-20| = 4+4+20 =8+20 =28

|x| =5 when x =5 or x = 5.
The solution set is {5, 5}.

There are no values of x such that |x| = 2, so the
solution set is .

From the graph, we see that the number of
single-family housing starts that are less than
1000 or the number of single-family housing
completions greater than 1500 are for the years
2004, 2005, 2006, 2008, and 2009.

Chapter 2: Equations, Inequalities, and Problem Solving

84.

86.

88.

90.

92.

answers may vary

2x—3<3x+1<4x-5

2x—3<3x+1 and 3x+1<4x-5
2x<3x+4 and 3x<4x-6
-x<4 and —-x<-6
x>—4 and x>6

The solution set is (=4, o) M (6, %) = (6, ).

-3(x-2)<3-2x<10-3x

—3(x—2)<3-2x and 3-2x<10-3x
—3x+6<3-2x and —2x<7-3x
—3x<-3-2x and x<7
—x<-3 and x<7

x=>3 and x<7

The solution set is [3, eo) N (—eo, 7] = [3, 7].
-10£C<18
—10S§(F—32)S18

9 9[5 9
g(—IO) < §[§(F —32)} < 5(18)

-18<F-32<324
—18+32< F-32+432<324+32
14<F <644
The temperatures ranged from 14°F to 64.4°F.

Let x be her final exam score.
80+90+82+75+2x <

6
80+90+862+75+2xj <6(89)
480<80+90+82+75+2x<534
480<327+2x<534
480—-327 <327+2x—-327 <534-327
153<2x <207
153 _2x_207
2 2 2

76.5<x<103.5
To earn a B in the course, her final exam grade
must be between 76.5 and 100 (assuming she
can’t earn extra credit.)

80< 89

6(80) < 6(

Section 2.6 Practice

1.

63

lgl =5
qg=5 or g=-5
The solution set is {-5, 5}.
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. [2x-3]=5
2x-3=5 or 2x-3=-5
2x=8 or 2x=-2
x=4 or x=-1

The solution set is {—1, 4}.

Ti1l=15

5

§+hﬂ5 or T+l=-15
o4 oor =16
5 5
x=70 or x=-80

The solutions are —80 and 70.

3x|+8=14

J3x|=6
3x=6 or 3x=-6
x=2 or x=-2

The solutions are —2 and 2.

. lz=0
The solution is 0.
3Jz|+9=7
3|z| =-2
2
=3

3

The absolute value of a number is never
negative, so there is no solution. The solution set
is{ }ord.

5x+3
4

The absolute value of a number is never
negative, so there is no solution. The solution set
is{ }ord.

=-8

. 2x+4=3x-1]
2x+4=3x—-1 or 2x+4=-3x-1)
—x+4=-1 2x+4=-3x+1
—-x=-5 Sx+4=1

x=5 5x=-3

3

x=—-=

5

The solutions are —% and 5.

64
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ISM: Intermediate Algebra

|x=2|=|8 —
x—2=8-x or x—-2=—8-x)
2x—-2=8 x—2=-8+x
2x =10 —2 =-8 False
x=5

The solution is 5.

Vocabulary and Readiness Check

1. |x-2|=5
C.x-2=50rx-2=-5
2. x-2|=0
A.x-2=0
3. x=2|=|x+3|
B.x-2=x+3o0rx—-2=—(x+3)
4. |x+3|=5
E.x+3=50orx+3=-5
5. x+3|=-5
D.O
Exercise Set 2.6
2. =15
y=—150ry=15
4. |6n|=12.6
6n=12.6 or 6n=-12.6
n=21 o n=-21
6. |6+2n|=4
6+2n=—4 or 6+2n=4
2n=-10 or 2n=-2
n=-5 or n=-1
8. |[—+2(=4
Zio=—4 o Z42=4
3 3
-6 or L}
3 3
n=-18 or n==6
10. |x[+1=3
[ =2
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12.

14.

16.

18.

20.

22,

24,

26.

28.

|2x|-6=4
|2x|=10
2x=-10 or 2x=10
x=-5 or x=5
|7z|=0
T7z=0
z=0
Bz—2/+8=1
|3Z—2|=—7

which is impossible.
The solution set is <.

PBy+2|=0
3y+2=0
3y=-2
2
773
[9y + 1| = |6y + 4]
9y+1=—(6y+4) or 9y+1=6y+4
9y+1=-6y—4 or 3y=3
15y=-5 or y=1
y:—l or y=1
3
[2x — 5] = |2x + 5]
2x-=5=—2x+5) or 2x-5=2x+5
2x-5=-2x-5 or -5=5
4x=0 or false
x=0

The only solution is 0.

=1

x=1 or x=-1

=8
y=8 or y=-8

The absolute value of any expression is never
negative, so no solution exists. The solution set
is &.

Chapter 2: Equations, Inequalities, and Problem Solving

30.

32.

34.

36.

38.

40.

42,

44.

65

|4m+5|=5
4m+5=5 or 4m+5=-5
4m=0 or 4m=-10
m=0 or m=—2
4
m=0 or mz—é
2
|72 +1=22
|72]=21
7z=21 or 7z=-21
z=3 or z=-3
The absolute value of any expression is never

negative, so no solution exists. The solution set
is &.

|x+4|-4=1
|x + 4| =5
x+4=5 or x+4=-5
x=1 or x=-9
The absolute value of any expression is never

negative, so no solution exists. The solution set
is &.

The absolute value of any expression is never
negative, so no solution exists. The solution set
is &.

|5x-2|=0
5x-2=0
Sx=2
2
x==
5
|2+3m|-9=-7
|243m|=2
243m=2 or 2+3m=-2
3m=0 or 3m=-4
m=0 or m:—i
3
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ISM: Intermediate Algebra

46. |8 —6c|=1 Sx+2
8—6c=1 or 8—6c=—I 60. |=——|=|-6]
—6c=-7 or —6¢c=-9 Sx+2
-7 -9 2 =6
Cc= —_6 or Cc= —_6
7 3 Sx+2 6 Sx+2 6
C=— or Cc=— 2 = or > = —
6 2
Sx+2=12 or 5x+2=-12
48. [3x+3=|4| Sx=10 or  Sx= ‘111
|3X+5|=4 x=2 or x:_?
3x+5=4 or 3x+5=-4
3x=-1 or 3x=-9 62. |5z-1|=17-14
R R =3 5z-1=—(7-z) or 5z—-1=7-z2
B - 5z-1=-7+z or 6z=8
4
50. |3+ 6n| = [4n + 11] 4z=-6 or z=7
3+6n=4n+11 or 3+6n=-(4n+11) 3
2n=8 or 3+6n=—4n-11 Y
n=4 or 10n=-14
n=4 or n=—z 64. 2r—6 :|_2|
5 5
2r—6
52. |4 -5y =-|-3] 5|72
|4 -5y|=-3
The absolute value of any expression is never 2r-6 -2 or 2r-6 )
negative, so no solution exists. The solution set 5 5
is &. 2r-6=10 or 2r-6=-10
2r=16 or 2r=—4
54. |4n + 5| =|4n + 3| r=8 or F=-2
4n+5=—4n+3) or 4n+5=4n+3
4n+5=-4n-3 or 5=3 66. [8—y|=1|y+2|
8n=-8 or false 8—y=—(y+2) or 8—y=y+2
n=-1 8—y=—y-2 or 6=2y
The only solution is —1. 8=-2 or 3=y
false or 3=y
56. 1+3n =4 The only solution is 3.
4
S5d+1
1+3n 4 o 1+3n=_4 68. =_|_9|
4 4 6
1+3n=16 or 1+3n=-16 S5d+1| 9
3n=15 or 3n=-17 6 |
n=5 or n=— 17 The absolute value of any expression is never
3 negative, so no solution exists. The solution set
is &.
58. 8+[4m|=24
| 4m| -16 70. From the circle graph, mozzarella cheese had the
highest US production in 2008.
4m=16 or 4m=-16
m=4 o m=-4

66
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72. In 2008, cream cheese accounted for 8% of the 3. |3 x— 2| +5<9
total cheese production. |3x _ 2| <9_5
8% of 9,935,000,000 is 0.08(9,935,000,000) -
= 794,800,000 |3x-2|<4
794,800,000 pounds of cream cheese was —4<3x-2<4
produced in the US in 2008. —44+2<3x—2+42<4+2
—2<3x<6
74. answers may vary )
——<x<2
76. |y| < 0 has no solutions. 3
2
78. Since absolute value is never negative, the {_E’ 2}
solution set is &. 2
3
||||| | — N
80. All numbers whose distance from 0 is 2 units is 543210123 45
written as |x| = 2.
4. B3x+—-|<—4
82. answers may vary

The absolute value of a number is always
nonnegative and can never be less than —4. The
solution setis { } or &.

84. [x-7|=2

86. answers may vary

88. [2x—1]=4 5. |3(x—2) <0
5

90. |ax+b|=c 3(x—2)_0

a. one solution if ¢ =0 3(x _52)—
5{ =5(0)

b. no solutions if ¢ is a negative number 5

3(x-2)=0

c. two solutions if ¢ is a positive number 3x—6=0

. . 3x=6

Section 2.7 Practice r=2

1. <3 The solution set is {2}.
The solution set of this inequality contains all 6. [y+4/>6

numbers whose distance from O is less than 3. y+4<—6 or Y4436

y+4-4<—6-4 or y+4-4>6-4

|
w4
|
P
|
w,
|
[N
|
[N
wN
P
[

y<-10 or y=2
2. [b+1]<3 (=00, =10] U [2, o)
-3<b+1<3
3-1<b+1-1<3-1 7. |4x+3+5>3
—~4<b<2 |4x+3[+5-5>3-5
42 [4x+3>-2
Sd32-1 0123 4 The absolute value of any number is always
nonnegative and thus is always greater than —2.
(—oo, ¢x7)

-5-4-3-2-1 0 1 2 3 4 5
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8.

2 o3-5>-2
2
‘%—%—5+5>—2+5

X3

>3

£—3<—3 or
2

r 353
2

2[%—3j<203) or 2[§_3j>26)

x—6>6
x>12

x—6<—-6 or
x<0 or

(=20, 0) U (12, e0)
. P T ! I ! I L

ettt
—4-2 0 2 4 6 8 10 12 14 16

Vocabulary and Readiness Check

1.

S.

D

2. E
3.
4

C

. B

A

Exercise Set 2.7

2.

x| <6
—-6<x<6
The solution set is (-6, 6).

1 I L L

108 6 4 2 0 2
y—7/<5

-5<y-7<5

2<y<12
The solution set is [2, 12].
2
L
L

O\~

A

20-16-12 -8 —4 0 4
x+4/<6

-6<x+4<6
-10<x<?2
The; solution set is (—10, %).

=
NI-'

16 20

L A A
-10 -8 =6 -4 -2 0 2
|5x—3|<18
—-18<5x-3<18
-15<5x <21

—3S)CS2

68

10.

12.

14.

16.

18.

20.

22,

Copyright © 2012 Pearson Education, Inc.
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The solution set is {—3, %}

5]

5
| ! L . . | . | . | L.
- T T L T T T T T T | T v
-5 -4 -3 -2-1 0 1 2 3 4 5
|x|[+6<7
|x|£1

-1<x<1
The solution set is [—1, 1].
<& l ] 1l ] r Il 1 ] ] ] |
~ T T T T L T i | T T T T i
-5 -4 -3 -2-1 0 1 2 3 4 5
|8x—3| <2

The absolute value of an expression is never
negative, so no solution exists. The solution set

is &.
[ e A B S S
|z+2|—7<—3

lo+2|<4

-4<z74+2<4
—4-2<z+2-2<4-2

—-6<z<2
The solution set is (—6, 2).
< 1 | & i & \ 1 | 1 | >
~ T T ‘ T T T , T T T T i
-10 -8 =6 -4 -2 0 2 4 6 8 10
v = 4
y<—-4ory=4
The solution set is (—oo, —4] U [4, o).
——] It 1t
-5 -4 -3 -2-1 0 1 2 3 4 5
|x—9|>2
x—-9<-2 or x-922

x<7 or x2>11
The solution set is (—eo, 7] U [11, o0).

7 11

—_— oy
| T T T T T 'JI L’ T L—
-20-16-12 -8 —4 0 4 8 12 16 20
|x|—1>3

|x|>4
x<—4 or x>4
The solution set is (—eo, —4) U (4, o).
P \ | 1 ] | | | | l N
s 4 -3 21 0 1 2 3 4 5

l4x — 11] > -1

An absolute value is always greater than a

negative number. Thus, the answer is (—oo, o).

D y T y T T y T T T

-5 -4 -3 -2-1 0 1 2 3 4

Publishing as Prentice Hall.

5



ISM: Intermediate Algebra Chapter 2: Equations, Inequalities, and Problem Solving

24. [10+3x+1>2 (_oo _1_1})[_3 -
|10+3x]>1 K ’
11
10+43x<-1  or 10+3x>1 E]
3x<-11 or 3x>-9 ——
-5 -4 -3 -2-1 0 1 2 3 4 5
11
xX<—-— or x>-3
3 38. 8+|x|<1
|x|<—7

. . 11
The solution set is [—zxv, ——ju(—3, o),
3 An absolute value is never negative, so no
solution exists. The solution set is &J.
< l ] l ] | ] ] |

L . L . L . . . . +—t L T T T T T 1 T } +—>
' ' Ly ' u ' u ' ' ' — s 4 _2 _o _
-5 -4 -3 -2 -1 o 1 2 3 4 5 5S4 =3 2l 0 1 2 3 453

&I o

40. |x|<-7

> . .
26. |x| 20 . An absolute value is never negative, so no
An absolute value is always greater than or equal . . . .
. solution exists. The solution set is .
to 0. Thus, the answer is (—oo, o). —tt—F——F—F—
L e L -5 -4 -3 -2 -1 0 1 2 3 4 5
-5 4 -3 -2-1 0 1 2 3 4 5

] >
T

42, |5x+2|<8
28. [5x-6|<0 -8<5x+2<8
The absolute value of an expression is never ~10<5x<6
negative, so no solution exists. The solution set 6
is @. -2<x< 5
[ i A S B 6
The solution set is (—2, —j.
30. |7 <8 5
—8<z<8 %
(-8, 8) —————f——)—————
< -3 5 4 -3-2-1 0 1 2 3 4 5
-10-8 =6 -4 =2 0 2 4 6 8 10
" 4. |-l1+x|-6>2
32. x| =10
T 10 or £>10 |-1+x/-6+6>2+6
(=o0, —10] U [10, o) [-1+x]>8
—10 10 -1+x<-8 or —-1+x>8
20161278 4 0 4 812 16 20 x<-=T or x>9
(—oo, _7) o (99 °°)
34, |-3+x<10 —z ?
-10<— < ety ————————— =
10==3+x<10 1086 -4 2 0 2 4 6 8 10
—7<x<13
[-7, 13] 46. [ <0
L _.Z o 113 L An absolute value is never negative, so no
0 -16-12 -8 —4 0 4 8 12 16 20 solution exists. The solution set is &. .
-5 -4 -3 -2-1 0 1 2 3 4 5
36. |1+0.3x>0.1
1+03x<-0.1 or 14+03x2>0.1 48. 5+|x|24
03x<-1.1 or 0.3x=-0.9 |x| >_1
0.3 1.1 0.3 0.9
S 2 o RLA An absolute value is always greater than or equal
0.3 (1)13 0.3 0.3 to O Tlllus,lthelanslwer‘is (._°°’.°°)'. . R
x S R OI' x 2 _3 at T T T T T T T T T T T ”

-5 4 -3 -2-1 0 1 2 3 4 5
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50.

52.

54.

56.

—3+[5x-2|<4
|5x—2|<7

—7<5x-2<7

~5<5x<9

—1Sx£2

The solution set is {—1, %}

9
5
<& 1l ] 1l ] r Il i’ 1I 1l ] 1l >
~ T T T T I- T T jl T T T v
-5 -4 -3 -2 -1 0 1 2 3 4 5
—x—1/>2
4
3
Zx—lS—2 or —x—122
ng—l or Ex23
4
xs—i or x>4
3
4
=0, —— U[4s°°
[ 3} )
4
3
P I1I 1 1 ] ] >
N T T '.ll T T T T I- L
-5 -4 -3 -2 -1 0 1 2 3 4 5
|4 +9x| = -6

An absolute value is always greater than or equal
to 0. Thus, the answer is (—eo, o).

-5 -4 -3 -2-1 0 1 2 3 4 5

5x+6 <0
2

5x+6 ~0
5x+6=0

5x=-6

6

xX=——

5

-5 -4 -3 -2-1 0 1 2 3 4 5
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58. |7x-3[-1<10
|7x-3|<11

~11<7x-3<11
—8<7x<14

—§SxS2
7

3]

7
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Copyright © 2012 Pearson Education, Inc. Publishing as Prentice Hall.

1 | | | L L L h | |
~ T T T T L T T J T
-5 -4 -3 -2 -1 0 1 2 3 4
60. | "X >4
2
7+x£_4 or 7+x24
2 2
T+x<-8 or 7+x28
x<-15 or x21
The solution set is (—eo, —15] U [1, o).
—15 1
-— ' ! | i - L N |
- T LN | T T T II- T T T T T
-20-16-12 -8 -4 0 4 8 12 16 20
62.  —9+[3+4x<—4
—9+[3+4x|+9<-4+9
[3+4x|<5
—5<3+4x<5
—8<4x<?2
—2<x<g
4
—2<x<l
2
L1
2
1
2
< | 1 | l & I\I 1 | 1
T T T ‘ T I’I T T T
-5 -4 -3 -2 -1 0 1 2 3 4
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64. P+dx|-6<-1 76. |sx-3]+2=4
5 |5x—3|=2
3 axl<s Sx—3=-2 or 5x-3=2
5 S5x=1 or 5x=5
3 1
—S5<=+4x<5 X=— or x=1
5 5
—-25<3+20x <25 1
28 <20x <22 The solution set is g,l .
28 20x 22
20 20 20 78. |4x—4|=-3
_Z <x< E An absolute value is never negative, so no
5 10 solution exists. The solution set is &.
_ru
5710 80. ‘6"x=5
_1 1 4
5 10
A A— 6-x_ 5 o 8°%_;
-5 -4 3 2 -1 0 1 2 3 4 5 4 4
6—x=-20 or 6-—x=20
66. [2x—3[>7 2%6=x or -ld=x

2x-3<-7 or 2x-3>7

The solution set is {—14, 26}.
2x<-4 or 2x>10

x<-2 or x>5 _
g2. |7 o
(o0, =2) U (5, ) 5
68. |5—6x =29 T,
5-6x=-29 or 5-6x=29
~6x=-34 or —6x=24 —10<4x-7<10
17 —3<4x<17
xX=— or x=-4 3 17
3 —S<x<—
4 4

The solution set is < —4, H . . . 3 17
3 The solution set is —Z, T .

70. |x+4|=20
x+4<-20 or x+4=20 84. p(m]]ingas)=l
x<-24 or  x216 6

The solution set is (—eo, —24] U [16, o). 86. P(rolling a 0) =0

72. [9+4x 20
An absolute value is always greater than or equal
to 0. Thus, the answer is (—oo, o).

88. P(rollingal,?2,3,4,5 0r6)=1

90. 3x—4y=12

74. 8+[5x-3[211 3’“‘34(‘2:3
x+4=
-3/ =
|5x-3|>3 e g
5x-3<-3 or 5x-32=23 8
5x<0 or  5x26 73
x<0 or x=—

The solution set is (—eo, 0] u|:g, ooj.

71
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