
,::~1. .r = ., ~. = :'5

3. 3x = 12.6 4. 6n = 12.6 :: I

5. ~x - 5: = 9 - 6. ,6 -r- 2111= 4 :>. I

;9 7. I~ - 31 = 1 8. I~+ 21 = 4 I~. h;2 ~
9. [z] + 4 = 9" 10. Ixl + 1 = 3 0

ll. 13xl + 5= 14 .'. -' u. 12xl - 6 = 4 :'i. -:'i

13. 12xl = 0 0 14. 17z1 = 0 IJ

15. 14n + 11 + 10 = 4 16. 13z - 21 + 8 = 1
17. ISx - 11 = 0 ~ 18. 13y + 21 = 0 ~~ ~
19. Write an absolute value equation representing all numbers x

whose distance from 0 is 5 units. !xl .. ,
20. Write an absolute value equation representing all numbers x

whose distance from 0 is 2 units. x· ~ ~

Solve. See Examples 8 and 9.

21. ISx - 71 = 13x + 111 lJ. ~ 22. 19y + 11 = 16y + 41 .~. I

23. [z + sl = [z - 31 :'i 24. 12x - 51 = 12x + 51 ()
'\, 25. Describe how solving an absolute value equation such as

12x - 11 = 3 is similar to solving an absolute value equation
such as 12x - 11 = Ix - 51. an,,, cr-, 111;,,' v.u,

.~ 26. Describe how solving an absolute value equation such as
12x - 11 = 3 is different from solving an absolute value
equation such as 12x - 11 = Ix - 51. an,,, cr- muv 'an

MIXED PRACTICE

Solve each absolute value equation. See Examples 1through 9.

27. Ixl = 4 4. 4

29. Iyl = 0 (J

~ 31. Izi = -2
14

33. 17 - 3xl = 7 II. '.~

35. 16xl - 1 = 11 2. ~

37. 14pl = -S ~
~ 39. Ix - 31 + 3 = 7 7. - I

41. I~+ SI = -7

28. Ixl = 1 - 1. I

30. Iyl = s x. K

32. Iyl = -9 -
534. 14m + sl = s

36. 17z1+ 1 = 22·, ,
38. ISml = -10
40. Ix + 41 - 4 = 1 -lJ. I

42. I~ - 11 = -2

44. 11 - 3bl = -7

46. ISx - 21 = 0 ~:-
:'i

48. 12 + 3ml - 9 = -7
h

0.0

43. 19v - 31 = -8

45. ISll + 11 = 0 I"-

47. 11 + 6cl - 7 = -3

1249.ISx+ll =11 2.-_
:->

51. 14x - 21 = 1-101 ~.-.::
::

53. ISx + 11 = 14x - 71 -K.
.'

55. 16 + 2xl = -1-71
57. 12x - 61 = 110 - 2xl 4

59.
1

2x 3- 5 I = 7 L". ~

61.2+ ISI1I= 17 .\.-.\

SO. 18 - 6cl = 1 - ~h _

52. 13x + sl = 1-41 -3.-

54. 13 + 6111= 1411+ 111

56. 14 - Syl = -1-31
58. 1411+ 51 = 14n + 31

1

1 + 3n I = 4 I~ -;60. 4" "

62.8+ 14ml = 24 '4.4

::::sro ~ ::>-- -.-- - .-- .• ::;--- --------"

63.
"_x - 1I

= I-51 64. 1

5X
; 21 = 1-61

41-3-1 5

~ 65. 12y - 31 = 19 - 4yl , 66. ISz - 11 = 17 - z]
, 4,
~. -~

67. 1
311

; 21 = 1-11
, III

68. 121"; 61 = 1-21-. -~. S
.'

69. Ix + 41 = 17 - xl , 70. Is - yl = Iy + 21 .'

18e; 71 = -I-si
-

ISd 6+ 1171. 72. = -1-91

"73. Explain why some absolute value equations have two solu-
tions. answcr-, Inay \ ar~

-'. 74. Explain why some absolute value equations have one solu-
tion. an-wcr-, rnav "Ir'

REVIEW AND PREVIEW

The circle graph shows the Us. Cheese consumption for 2005. Use
this graph to answer Exercises 75-77. See Section 2.2. (Source:
National Agriculture Statistics Service, USDA)

u.s. Cheese Consumption

Other Italian 9% \ Swiss 3%

~'r: Cheddar______34%

j

~
Mozzarella

33%

All Other 13% ~

75. What percent of cheese consumption came from chedder
cheese? :;4""

76. A circle contains 360°. Find the number of degrees in the 3%
sector for swiss cheese. IIl.x

77. If a family consumed 120 pounds of cheese in 200S, find the
amount of mozzarella we might expect they consumed. 3lJ.h Ih

List five integer solutions of each inequality. See Sections 1.2
through 1.4.

78. Ixl ~ 3 an-wvr-, 111;]" 'an 79. Ixl 2: -2
80. Iyl > -10 unswcr-, mav varv 81. Iyl < 0

nu-wcr-, I1ja~ \:lr~

Ill> ,nluITli'(l
,/

CONCEPT EXTENSIONS

4
Il

.'

,
.4-;

82. Write an absolute value equation representing all numbers x
whose distance from 1 is 5 units. .r - I ~5

83. Write an absolute value equation representing all numbers x
whose distance from 7 is 2 units. .v - ~ = ~

Write each as an equivalent absolute value.

84. x = 6 or x = -6 .Y ~ (,

85. 2x - 1 = 4 or 2x - 1 = -4 ,2, I -i

86. x - 2 = 3x - 4 or x - 2 = -(3x - 4) .r - 2 = "'x 4

87. For what value(s) of c will an absolute value equation of the
form lax + bl = c have
a. one solution? if, - I)

b. no solution? ir r i-, a ncu.uivcnumber

c. two solutions? i. c i-, a I'",ili,"c number
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The following box summarizes the types of absolute value equations and
inequalities.

------- ...__ .-._---- -------- -.---. -' -_.. - --_. __ ._----_._--_.-.

Solving Absolute Value Equqtions and Inequalities with a > 0
Algebraic Solufion Solution Graph

Ixi = a is equivalent to X = a or X = - a. -a a

, J

-a aIxi < a is equivalent to - a < X < a.

Ixi > a is equivalent to X < -a or X> a.

VOCABULARY & READINESS CHECK

a

Match each absolute value statement with an equivalent statement.

1. 12x + 11 = 3 f)

2. 12x + 11 :::; 3 [.

3. 12x + 11 < 3 (

4. 12x + 11 2: 3 II

5. 12x + 11 > 3 \

A. 2x + 1 > 3 or 2x + 1 < - 3
B. 2x + 1 2: 3 or 2x + 1 :::; - 3

C. - 3 < 2x + 1 < 3

D. 2x + 1 = 3 or 2x + 1 = - 3
E. - 3 :::;2x + 1 :::;3

2.7 I EXERCISE SET

Solve each inequality. Then graph the solution set and write it in in-
terval notation. See Examples 1through 4.
L-()~. "'L !-!-r~ phim; '1I1•...'\ ('I' SL',.:l·UI1.

1. Ixl :::; 4 2. Ixl < 6 (- I. Ili

3. Ix - 31 < 2 I .. ~I 4. Iy - 71 :::; 5 ' I~

5. Ix + 31 < 2 1 5. I ) 6. Ix + 41 < 6 ( \II. 2)

"7. 12x + 71 :::; 13 11'-3 8. ISx - 31 :::; 18 3. -.:'
9. Ixl + 7 :::; 12 :>. :- 10., Ixl + 6 :::; 7 - I. I

~11. 13x - 11 < -5 12. 18x - 31 <-2

13. Ix - 61 - 7 :::; -1 1(1· I ~ 14. Iz + 21 - 7 < -3 1 ". ~ I

Solve each inequality. Graph the solution set and write it in interval
notation. See Examples 5 through 7. 17. I ~-I ~ -I. 1

~ 15. Ixl > 3 ( 31 l (i.

17. Ix + 101 2: 14

19. Ixl + 2> 6 1 • -II 1-1.

21. ISxl > -4
23. 16x - 81 + 3 > 7

( .~) (~.

1 16. Iyl 2: 4 ( -,. --I ~ I. -, 1

18. Ix - 91 2: 2 (- . - '- J l.

1 20. Ixl- 1> 3 I -I) _ (-I '-- I

22. 14x - 111 > -1 (

24. 110 + 3xl + 1 > 2
J',I / (-.3.

Solve each inequality. Graph the solution set and write it in interval
notation. See Example 8.

25. Ixl :::; 0

26. Ixl 2: 0 {

27. 18x + 31 > 0 (-

28. ISx - 61 < 0

MIXED PRACTICE

Solve each inequality. Graph the solution set and write it in interval
notation. See Examples 1 through 8. .'3. ( '-. -I) U ih. x )

~ 29. Ixl :::; 2 30. [z] < 8 (-S.l·q

31. Iyl > 1 t I I L 11. ) 32. Ixl 2: 10 1 x .

33. Ix - 31 < 8 ( ~. II) 34. 1-3 + xl :::; 10

35. 10.6x - 31 > 0.6 36. 11+ 0.3xl2: 0.1 ( v .

37. 5 + Ixl :::; 2 38. 8 + Ixl < 1
39. Ixl > -4 ( -, 40. Ixl :::; -7

41. 12x - 71 :::; 11 z.» 42. ISx + 21 < 8 (-2. ~)
43. Ix + 51 + 2 2: 8 44. 1-1 + xl - 6 > 2

45. Ixl > 0 ( '--.II)~(II. '-I 46. Ixl < 0

47. 9 + Ixl > 7 ( x , '- ) 48. 5 + Ixl 2: 4 ('--. x. )
I

49. 6 + 14x - 11 :::; 9 ,. I 50. -3 + ISx - 21 :::; 4

51. I~ x + 11 > 1 52. I~x - 11 2: 2

53. ISx + 31 < -6 54. 14 + 9xl 2: -6 (-'--.

55. 1
8x

: 31 :::; 0 ~ 56. 1Sx ; 61 :::; 0 ~

~.()) 58·17x-31-1:::;10

II) U I!I. '-)

-7. I.'
II ,
, U 1-_"
.'

57. 11 + 3xl + 4 < 5

Ix:61>7_ (~59. .;

1

7 + xl60. -2- 2: 4 ( '-. -1~ '---'I. '--)

~61. -15 + 12x -71:::; -6 . I.,~

j.~. I I J L'J.

-W. 1 "-

51. (

-) L (LJ. '- )

.i) U (!I. '-)

-I
U -I. x ]-, (~-.

.'

l)

'- 5



62. -9 + 13 + 4xl < -4 ~. ~)
63. 12X+ ~I - 7 s-2

23 ,..,
:-;. X

64. I~+ 4Xl - 6 <-1 -; II)
:" 10

MIXED PRACTICE

Solve each equation or inequality for x. (Sections 2.6,2.7)

65. 12x - }l < 7 ,-2 -'I

66. 12x - 31> 7 I v , ~)v(:'. '--I

67. 12x - 31 = 7 ). -.~
68. Is - 6xl = 29 _ -+. 17

3
69. Ix - sl ~ 12 ( '-- 7' U 17. x. )
70. Ix + 41 ~ 20 ( 'x.. ~-l U 1(,. '-- )

I I l)
71. 9 + 4x = 0 -+
72. 19 + 4xl ~ 0 '-- . '-- J

73. 12x + 11 + 4 < 7 -c. l)

74. 8 + ISx - 31 ~ 11 ( <, , II u - ~" '- )
75. '13x - sl + 4 = S ~. ~

I .'
76. ISx - 31 + 2 = 4 . 1

77. Ix + 111= -1
78. 14x - 41 = - 3 ~

79. 1
2x 3- 11 = 6 I~) 17

80. 1
6 - xl-- = S -1-+ '(,4 '-

81. 13x: SI >S ( '- ~nLJ ("~~. '- )

82. 1
4\-71 <2 ( ~. ~-)

REVIEW'AND PREVIEW

Recall the formula:

number of ways that
the event can occurProbability of an event = ----..,.----
number of possible

outcomes
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Find the probability of rolling each number on a single toss of a
die. (Recall [hat a die is a cube with each of its six sides containing
1,2,3, 4,5, and 6 black dots, respectively.) See Section 2.3.

83. P(rolling a 2) I 84. P(rolling a S) I
h h

85. P(rolling a 7) II 86. P(rolling a 0) (I

87. P(rolling a 1 or 3)
88. P(rolling a 1,2,3,4, S, or 6)

Consider the equation 3x - 4)' = 12. For each value of x or y
given, find the corresponding value of the other variable that
makes the statement true. See Section 2.3.

89. If x = 2, find y I.)

91. If y = - 3, find x II

K90. If Y = -1, find x ,
.)

92. If x = 4, find y il

CONCEPT EXTENSIONS

93. Write an absolute value inequality representing all numbers
x whose distance from 0 is less than 7 units. .r 7

94. Write an absolute value inequality representing all numbers
x whose distance from 0 is greater than 4 units. .r "'-+

95. Write -S s x s S as an equivalent inequality containing
an absolute value. .r" 5

96. Write x > 1 or x < -1 as an equivalent inequality contain-
ing an absolute value. . )

. 97. Describe how solving Ix - 31 = S is different from solving
Ix - 31 < S. an-wcr-, muv 'af"

98. Describe how solving Ix + 41 = 0 IS similar to solving
Ix + 41 sO. answer- ma~ \ an'

The expression IXT - xl is defined to be the absolute error in x,
where XT is the true value of a quantity and x is the measured value
or value as stored in a computer.

99. If the true value of a quantity is 3.5 and the absolute
error must be less than O.OS, find the acceptable measured
values. 3.-+)' .\. 3.55

100. If the true value of a quantity is 0.2 and the approximate
. Sl

value stored in a computer IS 256' find the absolute
Ierror. . or II.O!lWSI~5

J~"II

THE BIGGER PICTURE SOLVING EQUATIONS AND INEQUALITIES

We now continue the outline from Sections 2.4 and 2.5. Al-
though suggestions will be given, this outline should be in your
own words and you should include at least "how to recognize"
and "how to begin to solve" under each letter heading.

For example:

Solving Equations and Inequalities

I. Equations

A. Linear equations (Section 2.1 )

B. Absolute Value Equations: Equation contains the
absolute value of a variable expression. (Section 2.6)
13x - 11 - 12 = -4 Absolute value equation.

13x - 11 = 8 lsolatc absolute value.

3x - 1 = 8 or 3x - 1 = -8
3x = 9 or 3x = -7

x = 3 or
7

x=
3



CHAPTER 2 REVIEW
(2.1) Solve each linear equation.

1. 4(x - 5) = 2x -r-' 14 :1
'"2. x + 7 = -2(x + 8)
.i 4)

3. 3(2y - 1) = -8(6 + y)

4. -(z + 12) = 5(2z - 1)

5. n - (8 + 4n) = 2(3n - 4)

6. 4(9v + 2) = 6(1 + 6v) - 10
7. O.3(x - 2) = 1.2 (,

8. 1.5 = 0.2(c - 0.3) 7.~

9. -4(2 - 3x) = 2(3x - 4) + 6x all real numbers

10. 6(m - 1) + 3(2 - m) = 0 ()

11. 6 - 3(2g + 4) - 4g = 5(1 - 2g) Z

12. 20 - 5(p + 1) + 3p = -(2p - 15) all real numb •..!.,
x 9 213. - - 4 = x - 2 -3 14. -y = -v ()3 4 3J

3n n 9h Z Z15. - - 1 = 3 + - 16. - + 1 = - + 2 - 3
8 6 'i 6 2
y y 2x 8

17.- - - = -8:;~ 18.- - - = x - ~
4 2 3 3

19 b - 2 = b + 2 ~ 20 2t - 1 = 3t + 2
. 3 5' . 3 15
2(t + 1) 2(t - 1) 3a - 3 4a + 1

21. 22. -- = -- + ?
3 3 6 15 -

l-l
7

J J
()

J 1

(2.2) Solve.

23. Twice the difference of a number and 3 is the same as 1 added
to three times the number. Find the number. ~7

24. One number is 5 more than another number. If the sum of
the numbers is 285, find the numbers. i.+O. 1.+5

25. Find 40% of 130. 52

26. Find 1.5% of 8. o. J::
27. In 2000, a record number of music CDs were sold by manu-

facturers in the United States. By 2005, this number had de-
creased to 705.4 million music CDs. If this represented a
decreaseof 25%, find the number of music CDs sold by U.S.
manufacturers in 2000. (Source: Recording Industry Associa-
tion of America) 9-10,'i million

28. Find four consecutive integers such that twice the first subtract-
ed from the sum of the other three integers is 16. J o. II. I~.I.,

29. Determine whether there are 1:\'10 consecutive odd inte-
gers such that 5 times the first exceeds 3 times the second
by 54. no such integer, exist

30. The length of a rectangular playing field is 5 meters less than
twice its width. If 230 meters of fencing goes around the field,
find the dimensions of the field. width: -10111: length: 7., 111
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31. A car rental company charges $19.95 per day for a compact
car plus 12 cents per mile for every mile over 100 miles driv-
en per day. If Mr. Woo's bill for 2 days use is $46.86, find how
many miles he drove. 25~ mi

32. The cost C of producing x number of scientific calculators is
given by C = 4.50x + 3000 and the revenue R from selling
them is given by R = 16.50x. Find the number of calculators
that must be sold to break even. (Recall that to break even,
revenue = cost.) ::'50 calcul.unr«

(2.3) Solve each equation for the specified variable.
t

33. V = LWHfor W II'·~- !.II
c. \, 34. C = 17rr for r r'~ -

2;;-

35. 5x - 4y = -12 for y :'.\" 12
\. ~

-I
-1\ 12

36. Sx - 4y = -12 for x .r =

37. Y - Yl = m(x - Xl) for m
,- - .' Iin ::;:~-
.r .v.

Y: -.,...;11·\"1\'

38. Y - Yl = m(x - Xl) for x x~'

t. - II?
39. E = It R + r) for r r I

S - 1"1

ill

40. S = vt + gt2 for g

41. T = gr + gvt for g r - \'1

I42. J = Prt + P for P /'
I - rt

43. A principal of $3000 is invested in an account paying an
annual percentage rate of 3%. Find the amount (to the
nearest cent) in the account after 7 years if the amount is
compounded
a. semiannually. S311l).'.27
b. weekly. S37110.KI

44. The high temperature in Slidell, Louisiana, one day was 900

Fahrenheit. Convert this temperature to degrees Celsius. :12~ C-

. 45. Angie Applegate has a photograph for which the length is
2 inches longer than the width. If she increases each dimen-
sion by 4 inches, the area is increased by 88 square inches.
Find the original dimensions. length: 10 in.: widt h ,'i in,

,46. One-square-foot floor tiles come 24 to a package. Find how
many packages are needed to cover a rectangular floor 18 feet
by 21 feet. Ih j1ackag~s

(2.4) Solve each linear inequality. Write your answers in interval
notation.
47. 3(x - 5) > -(x + 3) (c,. '-)

48.-2(x+7)2:3(x+2) ('-·-11

49. 4x - (5 + 2x) < 3x - 1 (--I,,,)

50. 3(x - 8) < 7x + 2(5 - x) (- 17. '-J

51. 24 2: 6x - 2(3x - 5) + 2x ( '-.7

x 1 2 ('21.,)52. - + - > - ~
323

3 x 9
53. x + "4< -2 +"4 (-- '-. I)

x - 5 3
54. ---2- :0; S(2x + 6) -19. x. )
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Solve.

55. George Boros can pay his housekeeper $lS per week to do
his laundry, or he can have the laundromat do it at a cost of
SO cents per pound for the first 10 pounds and 40 cents for
each additional pound. Use an inequality to find the weight
at which it is more economical to use the housekeeper than
the laundromat. 111<11\.'economical to lIS<.'housekeeper for more

than .'-" pounds per wee],
56. Ceramic firing temperatures usually range from SOOo to

10000 Fahrenheit. Use a compound inequality to convert this
range to the Celsius scale. Round to the nearest degree.
~h() cc C '-. 53x

57. In the Olympic gymnastics competition, Nana must aver-
age a score of 9.6S to win the silver medal. Seven of the
eight judges have reported scores of 9.S, 9.7, 9.9, 9.7, 9.7,
9.6, and 9.S. Use an inequality to find the minimum score
that Nana must receive from the last judge to win the sil-
ver medal. 9.11

58.Carol would like to pay cash for a car when she graduates
from college and estimates that she can afford a car that costs
between $4000 and $8000. She has saved $SOO so far and plans
to earn the rest of the money by working the next two sum-
mers. If Carol plans to save the same amount each summer,
use a compound inequality to find the range of money she
must save each summer to buy the car. Ii I-50 .r s ::.3-50

(2.5) Solve each inequality. Write your answers in interval notation.

59. 1 :s; 4x - 7 :s; 3

60. -2 :s; 8 + Sx < -1 ~)

61. - 3 < 4(2x - 1) < 12 ({. 2 )

62. -6 < x - (3 - 4x) < -3 (

1 4x - 3 4 . .,
63. 6 < --3- :S;"5 (x ~()
64. x :s; 2 and x > -S 5.2

( _1..,1. '.65. 3x - S > 6 or -x < -S ..~

(2.6) Solve each absolute value equation.

66. Ix - 71 = 9 ln. -2 67. 18 - xl = 3 ~. II
II

68. 12x + 91 = 9 (I. l) 69. 1-3x + 41 = 7
I.

~,
70. 13x - 21 + 6 = 10 ' - - 71. S + 16x + 11 = S

.' r,
72. -5 = 14x - 31 73. 15 - 6xl + 8 = 3

74. -8 = Ix - 31 - 10 75. 13x
- 71 = 2 "4 ... '

1.5

76. 16x + 11 = lIS + 4xl .,

(2.7) Solve each absolute value inequality. Graph the solution set
and write it in interval notation. 77.-S~. See !!Lll'hin!! .m-w cr ,,:Cli'lIl.

77. ISx - 11 < 9

78. 16 + 4xl ;;:: 10

79. 13xl - 8 > 1

80. 9 + ISxl < 24
81. 16x - sl :s; -1

(-... ..• Ul."-I

83.1~+ 61- 8 > -5 (-'-. ~")L,( 9. "-)

84·14(X 7- 1)1 + 10 < 2

MIXED REVIEW

Solve.

x-2 x+2 x+4
85.--s- + -2- = ~ ,

2z - 3 4 - z z + 1
86. -4- - -2- = ~

87. China, the United States, and France are predicted to be the
top tourist destinations by 2020. In this year, the United
States is predicted to have 9 million more tourists than
France, and China is predicted to have 44 million more
tourists than France. If the total number of tourists predicted
for these three countries is 332 million, find the number pre·
dieted for each country in 2020. China: 1::7 million: United
S:al<.:.,: II).::' million: France: t).~million

h
88. A = 2(B + b) for B

IIh

1 ?89. V = 37irh for h II

90. Determine which container holds more ice cream, an 8 inch X
5 inch x 3 inch box or a cylinder with radius of 3 inches and
height of 6 inches. c~ lindcr hold-, more ice tTl.'<l111

91. Erasmos Gonzalez left Los Angeles at 11 a.m, and
drove nonstop to San Diego, 130 miles away. If he arrived at
1:15 p.m., find his average speed, rounded to the nearest
mile per hour. :i:-; mph

Solve. If an inequality, write your solutions in interval notation.

92. 48 + x ~ S(2x + 4) - 2x I x. , of]

3(x - 2) -Sex - 2)
93. ~ > ., (2. "-)

) .J

2(3x + 4) .f -
94.0:5 _ ::53

~ ~'h

95. x :s; 2 or x > - S

96. -2x :s; 6 and -2x + 3 < -7 (5. " )

97. 17xl - 26 = -S ".'

98. 1
9

~ 2x I = -3

99. Ix - 31 = 17 + 2xl -lO.

100.16x - 51 ~ -1 ( "-.~)

1
4x - 31101.-S- < 1


