Siaile BRI EXxercises

Basic Concepts and Skills

1. The domain of the variable in an equation is the set of
all real numbers for which both sides of the equation are

2. Standard form for a linear equation in x is
3. Two equations with the same solutions set are called

4. A conditional equation is an equation that is not true for
values of the variables.
5. True or False. If $100 is invested at 5% for three years, the
interest I = (100) (5) (3) dollars.
6. True or False. If an object is traveling at a uniform

rate of 60 ft/sec, the distance covered in 15 minutes is
d = (60)(15) ft.

In Exercises 7-11, determine whether the given value of the
variable is a solution of the equation.

T.x—-2=5x+6

ax=0 b.x=-2
8. 8x+3=14x-1

2
ax=-1 b.x—3
2 1 1
L ===+
9x 3 x+2
ax=4 b.x=1

10. (x - 3)(2x+1) =0

1
X == b.x=3
a. x 2 X
11, 2x + 3x = 5x
a. x =157 b. x = —2046

In Exercises 12-16, find the domain of the variable in each
equation. Write the answer in interval notation.
) 2-x)-4x=7-3(x+4)

Yy 3

13, —— = ——

, y=1 y+2
'ZGE%=2+V6

3x

1
16, — = 42 —
VAR

In Exercises 17-20, determine whether the given equation is
an identity. If the equation is not an identity, give a value that
demonstrates that fact.
17.2x + 3 =5x + 1
18.3x+4=6x+2- (3x—2)

1,1 _2+x 1

19, — + — = .
x+2 2 ,20x+3

_1,1
x 3

G1)1x+7=2(x+1)
(39)3(2 —y) + 5y =3y

C = 2mrforr
E
@I = EforR

(a+ b)h
@A = ———2———forh
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In Exercises 21-46, solve each equation.

3+ 5=14 2.2 -17=1
23, —10x + 12 = 32 4. -2x+5=6
25,3 -y=—4 2.2 -7y =23

28.3(x+2)=4-x

30.9y-3(y-1)=6+y
4y-3y+7-y=2-(7-)
L3(y—-1)=6y—4+2y—4dy

B.3(x-2)+23-x=1

4.2c-3- (3x—1)=6

35. 20 +3(x—4) =Tx+ 10

36.3(2-3x) —4x=3x-10

37.4[x+2(3-x)] =2+ 1

38.3-[x-3(x+2)] =4

39. 3(4y — 3) =4[y — (4y — 3)]

40.5- (6y+9)+2y=2(y+1)

4.2x-32-x) = (x=3)+ 2 +1

42.5(x—3)—6(x—4)=-5

&-&;_1___x+4=1

o) .
45.1;x+%=3——2(x8+ 2.
PRELIPRIL I T3

In Exercises 47-58, solve each formula for the indicated

variable.
47.d = rtforr 48. F = mafora

50, A = 27rx + wr®forx

52. A= P(1 + n)fort

5. T=a+(n— 1)dford

111 111
55, — = — + —fi 86, — = == g ==
AR R R TRk

57.y=mx + bform 58.ax + by =cfory
In Exercises 5962, write an algebraic expression for the
specified quantity.

59. Leroy buys in-line skates for $327.62, including sales tax of 63%.
Letx = the price of in-line skates before tax. Write an algebraic
expression in x for “the tax paid on the in-line skates.”



In Exercises 17-22, solve each equation by factoring.
18.x-5x+4=0
20. x2 - 1lx = 12
2. x=x*-12

method.

24, 2% =50

26, 2% -1 =17
28. (2x - 3)" =25

In Exercises 29-38, add a constant term to the expression to
make it a perfect square.

9)5* + 4 30. )2 + 10y
3. 1t + 6x Qy - 8y
(@x - Tx x2 - 3x
3

35. x 2+5x 36. x2-5x
2 2a

37, x° + ax 38. x2 -3

In Exercises 39-44, solve each equation by completing the
square.

(39)x* + 2x~ 5 =0
4. x2-3%-1=0
43.2°2 +3r=9

%10 x?+ 6x = -7
42 x*—x=3=0
4.3k - Sk+1=0
In Exercises 45-50, solve each equation by using the
(pladratic formula.
’45. +2-4=0
( 47;6x2 =Tx+5
49, 32-22=17

46. m* +3m+2=0
48.1° -7 =4
50. 6y* + 11y = 10

In Exercises 51-76, solve each equation by any method.
52, 2% - 9x + 10 =10
54, (4x+1)2-25=0
56, x2 + 7x — 5 =x — x*
.3p2+8p+4=0 58. x2=5(x—1)
5.3 +5y+2=0 60. 6x2+ 1lx +4=0
6L.5x> + 12x+4 =0 62.3x* - 2x—-5=0
63.5 + 10y +4 =22 +3y+1

64.3x2 — 1 =5x2 - 3x -5
65. 2% + x = 15

67. 12x2 — 10x = 12

69. (x + 13)(x + 5) = -
70.3(x% + 1) = 22 + 4x + 1
71 18x% - 455 = -7

.2 -5=0

5. 4x% — 10x — 750 = 0

66. 6x2=1—x
68. —x?+ 10x + 1200 =0

72.18x2 + 57x +45=0
74.3k* — 48 =0
76. 12x2 + 43x + 36 = 0

In Exercises 77-80, write your answer rounded to two
decimal places,

77. Find the length of the golden rectangle whose width is 14.72 in.

78. Find the length of the golden rectangle whose width is
18.63 ft.
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79. Find the width of the golden rectangle whose length is
8.46 cm.

80. Find the width of the golden rectangle whose length is
4.68 m.

Applying the Concepts

81. Dimensions. The length of a rectangular plot is three times
its width. Assuming that the area of the plot is 10,800 square
feet, find the dimensions of the plot.

82, Dimensions. The diagonal of a square tile is 4 inches longer
than its side. Find the length of the side.

83. Finding integers. Find two numbers whose sum is 28 and
whose product is 147.

84. Finding integers. Find an integer such that the sum of
twice the square of the integer and the integer itself is 55.

85. The sum of two numbers is 57, and their product is 782. Find
the numbers.

86. The perimeter of a rectangle is 82 ft, and its area is 400 ft>.
Find dimensions of the rectangle.

87. Geometry. The length of a rectangle is 5 centimeters greater
than its width. The area of the rectangle is 500 square centi-
meters. Find the dimensions of the rectangle.

88. Geometry. The sides of a rectangle are in the ratio 3:2.
The area of the rectangle is 216 square centimeters. Find the
dimensions of the rectangle.

89. Cutting a wire. A wire of length 16 inches is to be cut into
two pieces; then each piece will be bent to form a square.
Find the length of the two pieces assuming that the sum of
the areas of the two squares is 10 square inches.

%

16 in >

x 6-x

90. Cutting a wire. A piece of wire is 38 inches long. The
wire is cut into two pieces; then each piece is bent to form a
square. Find the length of each piece if three times the area
of the larger square exceeds the area of the smaller square by
95.75 square inches.
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Manufacturing. The surface area A of a cylinder with height
h and radius r is given by the equation A = 27rh + 2mrr2.

A company makes soup cans by using 327 square inches of
aluminum sheet for each can. Assuming that the height of the
can is 6 inches, find the radius of the can.

Concrete patio. To make a rectangular concrete patio, a
homeowner used 70 feet of perimeter, into which she poured
138 cubic feet of concrete to form a slab 6 inches thick. What
were the dimensions of the patio?

92




Discriminant
b2 —4ac > 0
b% — 4ac =0
b2 —4dac <0

Description of Solutions
There are two unequal real soluuons_
There is one real solution.

There are two nonreal complex SOlulion_S
and they are conjugates.

SENVIIX N Using the Discriminant

Use the discriminant to determine the number and type of solutions of cach QUadry;
se the

equation.
a x2—4x+2=0

b. 22 +2t+19=0 °-4x2+4x+1§

0

Solution
Equation b* — dac COllclusion
axl—4r+2=0 (-4 -4(1)(2) =8> 0 Two unequalrea]sohmons
b.22 + 2t + 19 = (2)% - 4(2)(19) = —148 < 0! Two nonreal mmplexwluum
Cdx’+ax+1=9 | (42 -4(4)(1) =0 Exactly one req) solutigp

Answers to Practice Problems

1. a. Real = —l,imaginary =2 b.Rea] = _31’

imaginary = —6 c.Real = 8, imaginary = ¢

2.a=-2;p = 3.a.4 - 2 b. —1 + 4; C. =245
4.a.26 + 2; b. —15 — 2y; S.a.5 - 12 b. 16 + 14+/3;
6.a.37 b.4

Exerciseg

Basic Concepts and Skills

1. We define ; = — sothatj? =
2. A complex number in the form g + bi is said to be in

3. Forb > 0,V—=b = .
4. The conjugate of a + b; is ——————  andthe
conjugate of a — bi is

5. True or False. The product of a complex number g it
conjugate is a real number.

6. True or False. Division by a nonzero €Omplex numpe, 2i
. accomplished by multiplying the numerator and depg Mming

by z.

S
tor

15 12 23 g
7.a.1 + b. —— _ 2=, -2 |
T 8.0 " 1o

3l3' . 5
9.a, {—51,51} b. {2 -3;5 4 3i}

10. . One req) b. Two unequal real  ¢. Two nonreal complex

In Exerdses 7
Numbers ¢, fin
“Auation i trye,

‘7'2+xi=y+3j

10, use the definigion of equality of comples
the rea) Numbers x and y so that the

8.x—2i=7+,w/€

S24y 10. 3 + yj = x - V-7

- Eltei;dtie sl 34, Perform each operation and write
L)(s + 5 iand"d"‘"'m a + pi, .
RS 12, (6 + i) + (1 +2

(4\31)‘(5“’30 14 (3 - 5)—(3+%



@;\ (-2 = 3i) + (=3 -2i) 16 (-5 - 3) + (2 - i)
17)3(5 + 20) 18. 43 + 5i)

(19, —4(2 = 30) 20. -7(3 - 4i)
(21.)3i(5 + i) 22. 2i(4 + 3i)
(23] 4i(2 = 5i) 24. -3i(5 - 2i)

5.)(3 + i) (2 + 30)

)2 26. (4 + 3i)(2 + 5i)
27, (2 = 3i)(2 + 30)

28. (4 = 3i) (4 + 3i)

29, (3 + 4i)(4 — 3i) 30. (=2 + 3i) (=3 + 10i)
31, (V3 - 12i)? 32. (=V5 - 13i)?

3. (2 - V-16)(3 + 5i) @ (5 - 20)(3 + V=25)

In Exercises 35-40, write the conjugate 7 of each complex
number z. Then find zz.

35.)2=2-3i (36)z=4+si
=1_, 2 1,
37,1—2 2i 38.Z—§+El
39.z=V2-3i 40.z = V5 + V3i
In Exercises 41-54, write each quotient in the standard form
a + bi.
5 2
41, — 2. —
=i =3i
) -1 44 1
"1+ T2 =i
-\ 5i 3i
S ® o
2 + 3i 3+ 5i
';4_7,’)14_,' 48. 4 +i
N2 — 5i 3+ 5i
/=4 - V-9
51, _2L_4. 52. 5—-—-——-
1+ 3+ 2
"T2-5 t5-V9

In Exercises 55-64, solve each equation.
@x2+5=1

56. 4x* + 9 = 0
@z2—2z+2=0
58.x2 - 6x+ 11 =0

$9)2x? — 20x + 49 = —7
60. 4> + 4y + 5 =0
61.8(x2—x) = x% = 3
62 1(t+1) =32 + 1
63. %% + 25 =0

64.3k + 4 =0
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Applying the Concepts

65. Series circuits. Assuming that the impedance of a resistor in
a circuit is Z, = 4 + 3i ohms and the impedance of a second
resistor is Z, = 5 — 2i ohms, find the total impedance of
the two resistors when placed in series (sum of the two
impedances).

Series circuit

| AMWN—

66. Parallel circuits. If the two resistors in Exercise 65 are
connected in parallel, the total impedance is given by
Z,2,
Zi+Zy

Find the total impedance assuming that the resistors in
Exercise 65 are connected in parallel.

Parallel circuit

=
1

As with impedance, the current I and voltage V in a circuit can
be represented by complex numbers. The three quantities
(voltage, V; impedance, Z; and current, ) are related by the

14
equation Z = T Thus, if two of these values are given, the

value of the third can be found from the equation.

In Exercises 67-72, use the equation V = ZI to find the value

that is not specified.

67. Finding impedance: I = 7 + 5i V =135+ 70i
68. Finding impedance: I = 7 + 4i V =45 + 88i
69. Finding voltage:Z =5 — 7i I=2+5i

70. Finding voltage: Z=7 -8 I = % + %i

71. Finding current: V=12 + 10i Z =12 + 6i
72. Finding current: V=29 + 18/ Z =25 + 6i

Beyond the Basics
In Exercises 73-82, find each power of i and simplify the

expression.
3) il 74, i'%
i 76. i
i+ 7 78.9 + i3



Solution
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Substitute f, = 15 (moving-frame time) and t = 25 (fixed-frame time) to obtain

p—
wn

] [l

._
1

ﬁNlem gl\o w | W

N

Q=

R
(3 KN
ale ol
I I ]
wn|ih s

<

25

._.
|

+

(3

-
o2
v D"dbh'deb2515‘3
— ivide both sides by 235 72 = &
1-2 255
v? .
=2 Square both sides.
c
9 v 9 .
— Add — — —— 1o both sides.
25 ¢t 2
Simplify.
4
35 Square root property
Réject the negative value,
= 0.8¢ Multiply both sides by c.

Thus, the spacecraft must have been traveling at 80% of the speed of light (0.8¢) when
your sister found the “trip of youth.”

Practice Problem 12 Suppose your sister’s trip took 20 years according to the clock
and calendar on the spacecraft, but 25 years judging by time on Earth. Find the speed -

of the spacecraft.

Answers to Practice Problems

L{-2-11} 2.{-202} 3{-2.25) 8 {9} 9.a {3} b. {—% %} 10. {1,216}
4. {-10,1} 5.9 6.{0,3} 7. {10} g
11. {5-, 1} 12, 0.6 ¢ or 60% of the speed of light
J3ai KW' Exercises

Basic Concepts and Skills
1. If an apparent solution does not satisfy the equation, it is
called a(n) solution,

2. When solving a rational equation, we multiply both
sides by the
3. Ifx3/4 = 8, then x =

4, Ifx4/3 = 16’ then x = ___________01'
X = .

5. True or False. Rational equations always have extraneous
solutions.

6. True or False, If x> = k,thenx = * Vi

In Exercises 7-16, find the real solutions of each equation by

factoring,

D = 22 (8.)3x* - 21x* = 0

9. (Vx)}=Vx 10, (Vx)’ = 16Vx

1) +x=0 12,x3-1=0
B.oxt=-xd=x"-x 14. x* — 36x = 16(x — 6)
15, x* = 27x 16. 3x* = 24x
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In Exercises 17-26, solve each equation by multiplying both

In Exercises 61-84, solve each equation by using an Ppropy;,

sides by the LCD. ate substitution. Check your answers.
®x+1 5x —- 4 x 3x+2 (616 - 5Va+6=0 62.x = 3Vx+ 2=
17) —— = -—; = s =
T =2 3x+2 el 63. 2y - 15Vy = =7 “‘yl;‘“ 15\1//2;
®‘1+‘2 = 20, —= +x+1_1 65. x2—x"1-42=0 66. x/°+3 -4y 2 <
O x+1 "X+l x+2 6134 - 6x'P+8=0 68. x5 + x5 _ 5
@&_7-%=5 2nly 2 3 6. 22+ 3~ 2 =0 70. 26172 — x4 <
x x x x+1 x+2 7. x* = 13x2 + 36 = 0 72.x4—-7x2+]2=0
a1, 13= 7 24.5%3 xFd4_8+S g uip_ 1o 74, 81y* + 1 = 18)?
X x- x-5 ‘x— 2 _ s
S . , 1; 1 x+1 X 1 75.p2_3+4 pl_ -5=0
& - tor T =— 7657 -3 -4Vi -3 -12=0
*+1 2x+2 " 2= 1 18
25 6 1 (MGt +17 -3 +1)+2=0
"2-2 Xyl meat! 78 (T2 + 52+ 2(7e +5) - 15 =0
2 _ =
i Exerclses 27-34, solve each equation, Check your answers, (D (VI +57=9(V545) +20=0
% 5 10 80. 2Vi+1)2-202vi+1)-3=0
Jx=5 X457 _3s D (2 -ap-3p2-ay—4=9
8% __4 g 82.(x2+2)2—5(x2+2)—6=0
' x—4 x1a 2 e 83.(x2—3x)2—2(x2—3x)—8=o
(Y S N -+ 702 -4 122
N X — xX+3 x2_9g
T Applying the Concepts
xX+7 x-7 2 ;
1 x° — 49 85 Fract|9ns The numerator of 5 fraction is two Jess than the
3L — : s= 4 dem;mmator The sum of the fraction and its reciprocal
= e + .
; X 2:0 3 is D Find the numerator and denominator assuming that
32 2 e T TE. cach is a positive integer,
86. Fractions, The 5
2% ¥ 14 Numerator of 5 fraction is f;
33, _ _ d L ve less than the
*+3 x-1 25— 3 enomr:tor o o he fraction anq six times jts
Iec1 —. Fi
3. 2+ X _ 9 procalls == Find the fumerator ang denominator
x—-2 x+ 1 xz -x=-2 assuming that each is an integer_
87. Investment, Latasha b
In EJ:erciss 35-56, solve each equati;)n. Check your answers. price of each share of th:l;%:::l:?::; Stock for $1 800. If the
{33’5\ V3x —1 1= 22 36. V2x+3 =3 :av:[ (l)a‘:),ught ﬁv«}el more shares fop the sa;esésslg(s)s, A corild
37, Vx—1= - 38. V3ix + 4= —1 . many shareg of the Stock did sp, )
39)x + VETE = 0 K0, & — Ve T = 0 W'e’ b. How much did she pay for each shar:?buy?
) VyF6 =y 2. r+11 = 6Vi 53 5% Bus charter. A civic

(43)Vey =11 =2y - 7
45. 1t = V3t + 6= -2

~» 47. Vi-3=VZ-5-1
9. V2y+9=2+5+1
5LVTz+ 1 -V +4d=1
3. VX +5+VxF+6=3
55. VZx—5-Vi-3=1

44.\/3yT1=y—1

46. V5x2 - 10x + 9 =25 — |
B.x+Vx+1=5

50. Vm—1=vVm =3
52.V3g+¥ 1 -Vg=1=2
5. Vix =9 - \Vx+d=1
56. V3x + 5+ VEx +3 =3

In Exercises 57-60, solve each equation. Check your answers,

57) (x —4)¥? =27
(59) (5x -3 -5=4

58. (x +7)* =64
60. (2x — 6)** + 9 =13

cost of $575. When tWo more pe,
person’s cost decreases by $2. 4
original group?

89. Depth of a well, A stone is drg .
§ : P)
time it takes to hear the splagh j 42:;::12 aF"Ve“’ and the
the well (to the nearest foot), Assume that tin ind the depth of
is 1100 feet per second and that g — 162 1. Peed of soung

object falls in  seconds. 'S the distance d an
90. Estimating the horizon. Yoy are in a hoy

: air by
2 miles above the ocean. (See the accom ; oon
Panying giqgr,
am.)

&roup, each

(o}
W many People were in the
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Exercises

Basic Concepts and Skills

In Exercises 110, il in the blank with the correct inequality 45, X L <y 145 46 Z-lafrly L
symbol using the rules for producing equivalent inequalities. 2 2 3 4
1. If x < 8,thenx — 8 0. 47x_3a£+1 48.21c+1<x---l+l
2. Ifx = =3,thenx + 3 0. 2 3 3 2 6
affx=Stenx-5_______ ¢ 0, 31 _x _x+2 so’x—l+x+1$% lx_2
4, Ifx>7thenx—-7,____ 3 2 2 3 4
uality.
5. If> < 6, then x 12 In Exercises 51-58, solve each compound or inequality.
2 Au+S<lor2+x>4
6.If§<2,thenx 6. 52.3x-2>7o0r2(1-x)>1
2x-3 4 - 3x
7. If —2x =< 4, thenx =3 @ 7 S22 =2
8. If =3x > 12, thenx = - =
4 54.5 3xal°rx 1sl
9, Ifx + 3 <2,thenx -1. 3 6 3
10, If x — 5 = 3,thenx 8. 552x+1>x+10r§-—1>£
. ) - 3
In Exercises 11-18, graph the solution set of each inequality
g_gilwriteitinintervalnotation. 55,x+2<£+lorx—l>x+1
M)-2<x<s 12.-5=x=0 2 8 g §
1Bo<x=4 14.1=sx<7 57,";1>§_10,2"3+55x:1
"15)x2—1 16. x > 2 Bg i 1 y
o x - x
= . 2 < . == > = =
17.-5c= 10 18, —2r < 2 B —=gtla >3-
In Exercises 19-40, solve each inequality. Write the solution
in interval notation and graph the solution set. In Exercises 59-66, solve each compound and inequality.
19)x+3<6 20.x-2<3 @3‘2"57“12"‘357.
7{2}1—.\:54 2.7 -x>3 L6 —x=3x+10and 7x — 14 < 3x + 14
Bu+5<9 8. 3+227 2(x+1)+3213nd2(2‘x)>-6
25)3 - 3> 15 2.8 - 4x= 12 62.3x+1)-2=24and3(1-x) +13>4
Jx42) <245 2. 4(r—1) = 3~ 1 63.2(x+1)-3>7and 3(2x+1) +1< 10
29.3(x-3)=<3-x 30, -x-2=x-10 ::-5("+2)+7<2and2(5-3x)+1<17
3. 6x+4>3x+ 10 32 4(x - 4) >3(x - 5) 66°;+3§"‘1)<3+3(x+1)and3x-758
BS(r—1)—x<Tr—12 220 = 3> 11 and 5(2x + 1) <3(4x + 1) - 2(x — 1)
M3(x+2)+2=5+18 n Exercises 67-78, solve each compound inequality.
3BS(x+2)=3(x+1)+10 7J3<x+5<4 68.9=x+7=12
X = 4>2(x+8) (69)-4=x-2<2 0. -3<x+5<4
2+ +3=2(x+2) -1 1)-9=<2+3=5 72 -2=3%+1=7
BS@-x+am=12-x 73.051—§<2 M0<5-2<3
2x+1)-2=<302-x)+9 2
40.4(1-x) + 2> 5(2 - x) + 4x 75.—1<2"5'3so 76.—455";250
In Exercises 4150, solve each rational inequality. T Sx<3x4+1<dr—2
41.9x—62%x+9 42,7"2_3<3x—4 783 +2<2+3<dr—1
4,53 x Z-3a3-2
TS24 “ = 5
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In Exercises 79-84, find « and b.

79.
80.
81.
82.
83.

If-2<x<1,thena<x+7<b
Ifl <x<5,thena<2x+3<b
If-1<x<1,thena<2-x<b
If3<x<7thena<1-3x<b
IfO0 < x<4,thena<5x—1<b

84. If -4 < x < O, thena < 3x + 4 < b.

In Exercises 85-100, use the test-point method to solve each
polynomial inequality.

@'s\..x2+4x—12_<_0
87.6x2+7x—3=0

86. x2—8x+7>0
88. 4x2—2x—2<0

89) x+3)(x+Dx-1)=0
L (x+4)(x-1D(x+2)=0

(Q/I;x3—4x2— 12x > 0
9§.x2+2x<—1

95. x3 —x2=0
97. x2 =1

99, x3 < —8

92, 3+ 82+ 15x>0
94, 4x? + 12x < -9
96. x> —9x2=0

98, x* = 16

100. x* > 9

In Exercises 101-120, solve each rational inequality.

+ 2 x—3

@x <0 102. >0
N x—35 X 1
a2 <o 104. —— >0
\ / X x_2

.’

x+1 x—1
e [ >
@x+2 : 106'Jc—2>3

m,g_—ﬁwm yo8, F-BET3) g

111.

113.

115

117

119.

x x—=2

x—2)(x+1) (x—l)(x—3)>

y —————— v 110. =
x—3)(x+5) G G40
2 2
x =1 x‘=9
=0 112. =
x2—4 x* — 64 0
x+4 o e, 222 =
3x — 2 x+3
2x + 6 x—2
116. < -
3=+ 16 v1<1
x+22x—1 118.x+12 x
x—3 x+3 x—2 x-1
x—lsx+2 120.x+3 x—1
x+1 x—3 x+1 x =0

Applying the Concepts

121. Applia

new refrigerator ranges from 15% to 20%. If the dealer’s
cost is $1750, over what range will the selling price vary?

123. Hybri

124, Averageé

125. Butterfat conten

126. Pedo

127. Car sales. A c

nce markup. The markup over the dealer’s cost on g

yestment. An investor has $ ’
ne year. Find the range of per gy, inyg,
- terest rates uired to generate interest betweey ; 2&“‘{.
n )

p- Sometime after passing a truck i

. f her trip, Cora’s hyby;

es from the start © ybrid ca
Sg?or?lgas. Assuming that the tank could hold 12 g allomn
Oasoline and the hybrid car averaged 40 miles per 5, Mg g

ine (in gallons) that could
the rangeé of gasoline (in g i
iﬁnmtjhe tank at the start of the trip. beey

grade. Sean has taken thre:e exams ang e
scores of 85, 72, and 77 out of a possible 100 poings, Be
needs an average of at least 80 to earn a B in the cqy,
What range of scores on the fourth (and last) loo'pom[iw
will guarantee 2 B in the course?

t. How much cream that is 30% buttr
must be added t0 milk that is 3% butterfat to have ¢
270 quarts that are at least 4.5% butterfat?

meter cost. A company produces a pedometer g,
cost of $3 each and sells the pedometer for $5 each. If g,
company has to recover an initial expense of $4000 befo
any profit is earned, how many pedometers must be sold
earn a profit in excess of $3000?

ar dealer has three times as many SUVs an
twice as many convertibles as four-door sedans. How many
door sedans does the dealer have if she has at least

in

four-

48 cars of these three types?

128. .
28. Temperature conversion. The formula for converi®

Fahrerslheit temperature F to Celsius temperature C i
) E(F = 32). What range in Celsius degrees
corresponds to a range of 68° to 86° Fahrenheit?

129. T
emperature. The number N of water mites in 2 wald!

it
::I:PIE flepends on the temperature ¢ in degrees Fahrent.]]elx
g is given by N = 1327 — /2. At what tempera’™® "
number of mites exceed 32007



148 Chapter 1 Equations and Inequalities

Exercises

Basic Concepts and Skills
In Exercises 1-6, assume that ¢ > 0,

1. The solution set of the equation (x| = q is TS

2. The solution set of the inequality |x| < ais

3. The solution set of the inequality |x| = g is
= o

4. The equation |u| = [] is equivalent to y =
— oru=___

5. True or False. The solution set of 3x = 2| < ais the
same as the solution set of |2 — 3| <a

6. True or False, If @ > 0, the solution set of
|3x - 2l s —aisg,

In Exercises 7-34, solve each equation.

7. 3x] =9 8. |4x] =24

9. |-2x| = ¢ 10, [—x| =3

[x+3] =2 12, [x — 4| =1
13.)6 — 2x| = 8 14. [6 —3x| =9
ds.)l6x — 2| =9 16. [6x — 3| =9

|[x+3]-1=0 18. [2r—3] -1 =0
[Ca\b 1 3
a\\19.2]xl-3 zo.slx] 6

1 3 =
I4—x+2l—3 2 [x-1|=3

(23 6]1 — 24) -8 = 10
23x— 4| +9=7

@D 2x + 1] = -1
29. [x>—4| =0
3L |1 -2 =3
1 2
33. I;—x’=5‘

24. 5|1 — 4x| + 10 =15
26.9|2x — 3| +2 = —7
28. 3x+ 7| = -2

30. 9-x* =0
32 [4-3x =5

2 1
34. 5% =5

In Exercises 35-44, solve each equation,

35 [x+ 3] =[x+ 5
37) |3x - 2| = [6x + 7]
lgx—11=x+1
41. [4 - 3x| =x -1
@[3x+2[ =2(x~1)

36. |x+ 4] =[x - 8
38. |2 — 4| = [4x + 6|
40. [3x — 4| =2(x - 1)
4.2 -3 =2~ 1
M |4x+7 =x+1

In Exercises 45-60, solve each inequality.

45. [3x] < 12
47. |4x] > 16
@’x+ /<3
51 |x] +2= -1
53, [2x — 3| < 4
s]5 - 2 > 3
@3x+4] =19
9, |2 — 15/ < 0

46. |2x] < 6

48. [3x| > 15

50. [x— 4] <1
52, |x] +2> -7
54, [4x — 6/ <6
’3x— 3l=15
58. |9 — 71| <23
60. [x + 5| < -3

In Exercises 61-70, solve each inequality.

x—2
<1

Bl x+3’

62 |23 <2
x=1
2x—3<

=3

- x+ll
2x -1
’ =1

6 3x+2’
x—=1
3 =2

63 x+2,

66. x+3,23
x—2

67. 2‘:+ll>4
x—1
2x -1

68. 3x+2 =

69. [x — 1| =2|2x - 5|
70.2|x - 5| < [2x - 3|

Applying the Concepts

71. Varying temperatures. The inequality IT - 75| =< 20,
where T is in degrees Fahrenheit, describes the daily tem-
perature in Tampa during December. Give an interpretation

72. Scale error. A butcher’s scale ig accurate to withijp,
10.05 pound. A sirloin steak weighs 1,14
scale, Let x = actua] weight of the steak,

values for the actual weight of the Steak,

73. Company budget. A company budgets $700 for office
supplies. The actual expense for budget Supplies must pe
within £ $50 of this figure. Let 5 — actual expense for e
ofﬁct? supplies. Write an abs.01ute value inequality in x whose
solution is the range of possible amounts for the expense of
the office supplies.

74. National achievement scores. Suppose 689 of the
scores on a national achievement exam will be Within + %
points of a score of 480.Letx = a score aﬂlOl'.lg the 68,
just described. Write an abS(_)lute value inequality jn 5 whose
solution is the range of possible scores within +99 points
of 480.

75. Blood pressure. Suppose 60% of American§ have sys-
tolic blood pressure reading of 120, plus or minus 6.75, 1 ¢,
x = a blood pressure reading among the 60% just describeg,
Write an absolute value inequality in x whose solutiop set ig

PRt N
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