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Chapter 1
Equations and Inequalities

Section 1.1

10.

11.

Distributive

Zero-Product
{x| X # 4}

False. Multiplying both sides of an equation by
zero will not result in an equivalent equation.

identity

linear; first-degree
.. 8
False. The solution is 3

True

7x=21
7x 21
77
x=3
The solution set is {3}.

6x =-24
6x —24
6 6
X=-4
The solution set is {—4}.

3x+15=0
3x+15-15=0-15
3x=-15
3x -15
3 3
X=-5

The solution set is {-5}.

12. 6x+18=0
6x+18-18=0-18
6x =-18
6x -18
6 6
X=-3

The solution set is {-3}.

13. 2x-3=0
2X—-3+3=0+3
2x=3
2x 3
=5

X =

N|w N

The solution set is {%}

14. 3x+4=0

3X+4-4=0-4
3x=-4
x_H4

3 3

4

X=——

3

The solution set is {—%}

15. 1x=E
3

The solution set is {%}
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Chapter 1: Equations and Inequalities

2 9 20. 5y+6=-18-y
16 —X==
3 2 5y+6-6=-18-y-6
6(3)():5(2} Sy=-y-24
3 2 Sy+y=-y-24+y
4x =27 6y =—24
ax_2r 6y _—24
4 4 6 6
X:Z y=-4
4

The solution set is {-4}.

The solution set is E .
4 21. 6—-X=2Xx+9

6—-X—-6=2Xx+9-6
17. 3X+4=x

s dd A —X=2X+3
X+ _3 _X_4 —X—2X=2X+3-2X
; X—X‘4 —3x=3
X—X=X—-4-X -3 3
2X:—4 _3 _3
Q___A' x=-1
2 2 The solution set is {-1}.
X=-2
The solution set is {-2}. 22. 3-2x=2-X
3-2x-3=2-x-3
18. 2X+9=5x
—-2Xx=-x-1
2Xx+9-9=5x-9
—2X+X=—-X-1+X
2Xx=5x-9
—Xx=-1
2X—-5x=5x—-9-5x
—x_-
—-3x=-9 1
3 _-9 x=1
-3 -3 The solution set is {1}.
x=3
The solution set is {3}. 23. 3+2n=4n+7
s 63 3+2n-3=4n+7-3
: , t—-6=3-t 2n=4n+4
t‘6+26:3‘”6 2n—4n = 4n+4—4n
, t_g_t -2n=4
t+t=9-t+t —_2n_i
3t:9 _2 _2
E_g n=-2
3 3 The solution set is {-2}.
t=3

The solution set is {3}.
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24. 6-2m=3m+1

Section 1.1: Linear Equations

28. 7-(2x-1)=10

6-2m-6=3m+1-6 7-2x+1=10
—-2m=3m-5 8-2x=10
-2m-3m=3m-5-3m 8-2x-8=10-8
-5m=-5 —2X=2
-5m -5 -2x 2
5 5 2 =2
m=1 x=-1

The solution set is {1}.

25. 2(3+2x)=3(x-4)

6+4x =3x-12 9. SX+Z=5-oX
6+4x-6=3x-12-6 3 1 1
4X=3X—18 Z(EX‘FZJZZ(E—EX)
4x—3x =3x—-18-3x 3X+4=1-X
x=-18 X+4-4=1-x-4
The solution set is {-18}. 3x = —3—X
3 =-3-
26.  3(2—x)=2x-1 X+x ; X+x
6-3x = 2x—1 ax=-
6-3x—6=2x-1-6 4%:—73
—3X=2X-7 3
—3X—=2X=2Xx-7-2X X=——
-5x=-7 . . 3
—5x 7 The solution set is {—Z}.
-5 -5
7
X== 30. 1x=2—gx
5 3 3
The solution set is {Z} 3 1x =3 Z—EX
5 3 3
27 8 X=6-2X
- Bx=(3x+2)=3x-10 X+2X =6—2X+2X
8x—-3x-2=3x-10
3Xx=6
5x—-2=3x-10
5x—2+2=3x-10+2 x_8
-2+2=3x-10+ 33
5x=3x-8 x=2
Sx—3x =3x-8-3x The solution set is {2}.
2x=-8
x_-8
2 2
X=-4

The solution set is {—4}.

The solution set is {-1}.

3 11
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Chapter 1: Equations and Inequalities

1 3 35. 0.9t=04+0.1t
31. —X=5=—X
2 4 0.9t-0.1t=0.4+0.1t - 0.1t
4(1)(_5):4(%)() 08t=04
2 4 0.8t 0.4
2x—20=3x 08 08
2X—-20—-2x =3x—-2xX t=0.5
—20=x The solution set is {0.5}.
x=-20 3. 0.9t=1+t
The solution set is {—20}. 00t—t=1+t_t
1 -0.1t=1
32. 1—Ex =6 -0.1t 1
1 -01 -0.1
2(1—§xj=2(6) t=_10

The solution set is {-10}.

2—x=12
2-x-2=12-2 7 X+1 x+2_2
-x=10 —3 —7
-x 10
< 21(x+1 x;2j221(2)
x=-10

7(x+1)+(3)(x+2)=42
IX+7+3X+6=42

33, gp:lml 10X +13 =42
3 2 3 10x+13-13=42-13
B(Epjze[EpAJ 10x =29
3 23 10x 29
4p=3p+2 10 10
4p-3p=3p+2-3p x:ﬁ
p=2 10
The solution set is {2}. The solution set is {@}
w11, :
2.3 3 38, 2+l 6_ax
(£
2 3 3 3(2X+1+16j:3(3x)
3-2p=8 3
3-2p-3=8-3 2X+1+48 =9x
-2p=5 2X+49 =9x
-2p 5 2X+49-2x =9x—-2x
2 2 49 = 7x
5 49 7x
=2 777
x=7

The solution set is {—g}

The solution set is {7}.
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39 —+—=3
y vy
2 4
y[y+y] Ve
2+4=3y
6=3y
6 3y
3 3
2=y

Since y = 2 does not cause a denominator to
equal zero, the solution set is {2}.

40. 45_5

8-10y=5
8-10y-8=5-8
-10y=-3
-10y -3
-10 -10
3

=10

. 3 .
Since y = o does not cause a denominator to

equal zero, the solution set is {%}

41,

N |-
< | N

+

4x(l+2) = 4x(§j
2 X 4
2X+8=3x
2X+8—-2x =3x—-2x
8=x
Since x = 8 does not cause any denominator to
equal zero, the solution set is {8}.

Alw

Section 1.1: Linear Equations

42,

18-2x=x
18-2X+2x =X+ 2X
18 =3x
18  3x
3 3
6=x
Since x =6 does not cause a denominator to
equal zero, the solution set is {6}.

43. (X+7)(x=1) = (x+1)?
X2 +6x—7=x"+2x+1
X2 +6X—7—x* =x>+2x+1-x
6x—7=2x+1
6X—7+7=2xX+1+7
6x=2x+8
6Xx—2x =2x+8-2x
4x =8
4x 8

4 4
X=2
The solution set is {2}.

44,  (x+2)(x—3)=(x+3)°
x> —X—6=x>+6x+9
X2 —X—6-Xx>=x*+6x+9-x*
—X—6=6x+9
—X—6+6=6x+9+6
—X=6Xx+15
—X—6X=6X+15-6x
—7x=15
~7x 15
7
15
7

The solution set is {—g}

X=
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Chapter 1: Equations and Inequalities

45, X(2x—3) = (2x+1)(x—4) X 2
49, ——+3=—
2x2 =3x=2x" —7x—4 X—2 X—2
2x% —3x—2x* = 2x* —Tx—4-2x* (L+3J(X_2): LJ(X_z)
—3x=-7x—4 X=2 X—2
83X+ 7x=—TX—4+7x X+3(x-2)=2
4x=—-4 X+3x-6=2
4x -4 4x—-6=2
44 4X-6+6=2+6
x=-1 4x =8
The solution set is {-1}. 4x 8
4 4
46. X(L+2x) = (2x-1)(x-2) x=2
X+2x% = 2X> —5X+2 Since x = 2 causes a denominator to equal zero,
X4 2%% — 2%% = 2%% —Bx 4+ 2 — 2%2 we must discard it. Therefore the original
equation has no solution.
X=-5x+2
X+5X = —5X+2+5X 50 2x -6
6x =2 ' X+3 X+3
6x_2 (ﬁj(x+3):(_—6—2j(x+3)
6 6 X+3 X+3
N 2x=-6-(2)(x+3)
3 2x=-6-2x-6
The solution set is {i} 2x=-12-2x
3 2X+2X = 12 - 2X + 2X
47. 2(z°+1)=3+7° 4x=-12
’+2=3+7° %:_le
3 3 _ 3 3
°+71-7"=3+7"-1 X =-3

z=3

Since x = =3 causes a denominator to equal zero,
The solution set is {3}.

we must discard it. Therefore the original

, , equation has no solution.
48. w(d-w)=8-w

4w-w? =8-w
AN-W +W =8-wW’ +W®
4w =8
4w 8
4 4

w=2
The solution set is {2}.
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Section 1.1: Linear Equations

2x 4 3
X -4 X—4 X+2
2X B 4 3
(x+2)(x—2)_(x+2)(x—2)_x+2
2X 4 3
((x+2)(x—2)J(X+2)(X_2)_((x+2)(x—2)_x+2](x+2)(x_2)
2x=4-3(x-2)
2Xx=4-3x+6
2x=10-3x
2X+3x=10-3x+3x
5x =10
5x_10
5 5
X=2
Since x = 2 causes a denominator to equal zero, we must discard it. Therefore the original equation has no solution.

51.

52. + =

X+4x-12=3
5x-12=3
5x-12+12=3+12

5x =15

5x 15

5 5

x=3

Since x = 3 causes a denominator to equal zero, we must discard it. Therefore the original equation has no solution.

53. x .3 54, =
X+2 2 x-1
2(x+2) X =2(x+2) 3 (B—Xj(x—l)zz(x—l)

X+2 2 x-1
2x=3(x+2) 3Xx=2x-2
2x=3x+6 3X—2Xx=2x—-2-2X

2X—3x =3Xx+6—-3X X=-2
X=6 Since x = -2 does not cause any denominator to

5 equal zero, the solution set is {-2}.
—X
1 -1
X=-6

Since x = —6 does not cause any denominator to
equal zero, the solution set is {-6}.
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Chapter 1: Equations and Inequalities

5 3

2x-3 B X+5
( 5 j(Zx—3)(x+5):[&j(2x—3)(x+5)

2x-3
5(x+5)=3(2x-3)

55.

5x+25=6x-9
5X+25-6X=6Xx—-9—-6X
25-x=-9
25-x-25=-9-25

-x=-34

-x 34

1 -1
x=34

Since x = 34 does not cause any denominator to
equal zero, the solution is {34}.

57 6t+7 _3t+8
4t-1 2t-4
6t +7 3t+8
4t-1)(2t-4)= 4t-1)(2t-4
e GCROE ) CRICE

(6t+7)(2t—4)=(3t+8)(4t-1)
12t* — 24t +14t — 28 =12t* — 3t + 32t -8
12t* —10t — 28 =12t* + 29t —8
12t* —10t — 28 —12t* =12t + 29t —8 - 12t°

~10t—28 = 29t 8
10t — 2829t = 29t —8— 29t
—28-39t = -8
—28-39t+28 = —8+28
-39t =20
-39t 20
39 -39
20
T 39

56.

4 -3

X+4 X+6
(_—4j(x+6)(x+4):(_—Sj(x+6)(x+4)
X+4 X+ 6

—4(x+6)=-3(x+4)
—4x—-24=-3x-12
—4X—24+4x =-3x—-12+4x

24 =-12+X
—24+12=-12+x+12
-12=x

Since x = -12 does not cause any denominator to
equal zero, the solution set is {-12}.

. 2 . . .
Since t= —3—0 does not cause any denominator to equal zero, the solution set is {—%}
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Section 1.1: Linear Equations

58, 8w+5 :4w—3
10w-7 5w+7
8w+5 4w-3
10w-7)(5w+7)=| —— [(10w—-7)(5w+7
21 w141 w7y

(8w+5)(5w+7) = (4w-3)(10w-7)
40W? + 56w+ 25w+ 35 = 40w? — 28w — 30w+ 21
40W? +81w + 35 = 40w? —58w + 21

40W? + 81w + 35— 40wW? = 40W? — 58w+ 21— 40wW*
81w+ 35=-58w+21
81w+ 35+58w = -58w+ 21+ 58w

139w +35 =21
139w+35-35=21-35
139w =-14
130w 14
139 139
14
139

Since w= —13—4 does not cause any denominator to equal zero, the solution set is {—%}

4 -3 7

59- =
X—2 x+5+(x+5)(x—2)

4 -3 7
(Ej(x+5)(x_2)=(x+5+(x+5)(x—2)J(X+5)(X_2)
4(x+5)=-3(x-2)+7
4x+20=-3x+6+7
4x+20=-3x+13
4x+20+3x=-3x+13+3x

7x+20=13
7x+20-20=13-20

X =-7

x =7

77

x=-1

Since x =-1 does not cause any denominator to equal zero, the solution set is {-1}.
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Chapter 1: Equations and Inequalities

60 -4 N 1 B 1
' 2x+3 x—1_(2x+3)(x—1)

—4 1 1
[Zx+3+mj(zx+3)(x_1):(—(ZHS)(X_l)J(sz)(x_1)
-4(x-1)+1(2x+3) =1
—4x+4+2x+3=1
—2X+7=1
2X+7-7=1-7
—2X=-6
-2x -6
2 =2
x=3
Since x =3 does not cause any denominator to equal zero, the solution set is {3}.

61. 2 + 3 = >
y+3 y-4 y+6

L2 a0 25 v 90-90
2(y—4)(y+6)+3(y+3)(y+6)=5(y+3)(y-4)
(y +6y—4y— 24)+3(y +6y+3y+18) 5(y2—4y+3y 12)
2(y* +2y-24)+3(y* +9y+18) =5(y’ - y-12)
2y° +4y—48+3y’ +27y+54 =5y° -5y 60
5y? +31y +6 =5y -5y —60
5y? +31y+6-5y? =5y° —5y —60—5Y?
31y +6=-5y—60
3ly+6+5y=-5y—-60+5y

36y +6=—-60
36y+6-6=-60-6

36y = —66

36y 66

36 36

n

=%

Since y = oy does not cause any denominator to equal zero, the solution set is {_1_61}
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Section 1.1: Linear Equations

5 N 4 3
5z-11 2z-3 5-z

( 5 43)(52 11)(22-3)(5—

62.

S+ 2) j(SZ 11)(22-3)(5-2)
5(2z-3)(5-z)+4(52-11)(5-2)= 3(52 11)(2z-3)
5(102 - 22° ~15+32)+4(252 -5z ~55+11z) = -3(102” ~152 — 227+ 33)
5(-22” +132 - 15) + 4(~52" +362 - 55) = ~3(102” — 372 + 33)

~102% + 652 — 75— 202% +1447 — 220 = —30z% +111z — 99

—30z° + 209z — 295 = -30z° +1117 - 99

—30z° + 209z — 295+30z> = —-30z% +111z - 99+ 30Z°
209z-295=1112-99
209z -295-209z =111z2-99-209z

—295=-98z-99
—295+99 =-98z-99+99
—-196 = 98z
-196 _ -118z
-98 -98
2=z
Since z =2 does not cause any denominator to equal zero, the solution set is {2}.
X X+3 -3
63. - =
-1 x*=x x*+x
X B x+3 -3
(x+1)( ) X(x+1)
X x+3
1)(x-1)= 1)(x-1
T LR ( g e
x) (x+3)(x+1)=-3(x-1)
(x +x+3x+3) -3x+3

2—(x +4x+3):—3x+3
X —x*—4x-3=-3x+3
—4x—-3=-3x+3
—4X—3+4x =-3x+3+4x

-3=3+X

-3-3=3+x-3
—6=X
Since x =-6 does not cause any denominator to equal zero, the solution set is {-6}.
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Chapter 1: Equations and Inequalities

Xx+1 X+4 -3
o4 12X X4x K 13x+2
x+1 B X+4 _ -3
X(x+2) x(x+1) (x+2)(x+1)

X+1 X+4 B -3 (x4 2) (x4
(x(x+2)_x(x+1))x(x+2)(x+l)_((x+2)(x+1)j( 2)(x+1)
(x+1)(x+1)—(x+4)(x+2)=-3x
(X 4+ X+ X+1) = (% +2x+4x +8) = -3x

X* +2x+1— (%" +6x+8) =—3x

X2 +2x+1-x* —6x—8=-3x
2X+1-6Xx—-8=-3x

—4xX—7=-3X
—4X—T7+4X =-3X+4x
—7=X

Since x =—7 does not cause any denominator to equal zero, the solution set is {-7}.

65. 3.2X+£:19.23
65.871

21.3 21.3 _192 21.3

65.871 65871 65871
21.3

65.871

(55 )e20 (1022 55

X= 19.23—£ S ~5.91
65.871)\ 3.2

The solution set is approximately {5.91}.

3.2X+

3.2x=19.23-

66. 6.2X—ﬂ20.195
83.72

‘e 19.1 19.1 04195 19.1
83.72 83.72 83.72
6.2X = 0.195+£

83.72

oo 222

X= 0.195+£ =l =~ 0.07
83.72 )\ 6.2

The solution set is approximately {0.07}.
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67, 14.72-2158x =0 x+2.4
211
14.72-2158x— 20 x = 18 v 104 18
211" 211 211
18

14.72-21.58x———x=2.4
2.11
18
1472 -21.58X ———x-14.72=2.4-14.72
2.11
—21.58X—£X =-12.32
2.11

—21.58—£ x=-12.32
211

;18 (—21.58—£j x=-12.32 ;18
2158 0 211 2158- o
2.11 2.11
1
x=-12.32 — |® 0.41
-21.58-—
2.11
The solution set is approximately {0.41}.
68. 18.63x—£:£x—20
26 232
18.63x — 2l.2_ 14 X= 14 . —ﬂx
26 232 232 2.32
18.63x—£—ix =-20
26 232
18.63x — 212 14 X+ 212 _ -20+ 21.2
26 232 2.6 2.6
18.63x—ix = —20+£
2.32 2.6
18.63—£ X= —ZO+£
2.32 2.6
;14 (18.63—ijx = (—20+ 21'2) ! 7
18.63— 2.32 26 ) 1863- 1
2.32 2.32
x=(—20+ 212) ! ~-0.94
2.6 14
18.63———
2.32
The solution set is approximately {-0.94}.
69
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Chapter 1: Equations and Inequalities

69. ax-b=c, 0
¢ az 71. é-i-é:C, a=0,bz0,a=-b
ax—-b+b=c+b a b
ax=b+c ab(1+1J:ab-c
ax b+c a b
a a bx +ax = abc
:b+c (a+b)x=abc
a (a+b)x abc
a+b a+b
70. l-ax=b, a0
abc
l-ax-1=b-1 _m
—ax=b-1
—ax_b-1 72, 2P _¢ cso
—a —a X X
(P-1_1-Db (a+b) X-C
_a a X X
a+b=cx
atb _cx
c c
a+b
c
73. L L = 2
X—a X+a x-1
1 2
——+——|(x—a)(x+a)(x-1 — |(x—a)(x+a)(x-1
[ et a e = 2 Ju-a) e a)(x-)

x=1)+(x-a)(x-1)=

X*—X+ax—a+x’—x—ax+a=2

2(
(X +ax—ax—a’)
(

X—

a)(x+a)

2x* —2x=2(x* -a’)
2x2 —2x=2x* -2a’
—2x =-2a’
—2x _ —2a°
-2 -2
x=a’

such that x # +a,x#1
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Section 1.1: Linear Equations

78. A=P(1
74, bre _b=c _oaz0 (A+rt)
X+a X-a A=P+Prt
(—b+cj(x+a)(x—a)=[—b_cj(x+a)(x—a) A-P=Prt
X+a X—a A-P P Prt
(b+c)(x—-a)=(b—c)(x+a) Pt Pt
bx —ba +cx —ca =bx+ba—cx—ca A—P_r
-ba+cx—-ca=ba-cx-ca Pt
—ba+cx =ba-cx
B mv?
—ba+cx+ba=ba-cx+ba 79. F=
2cx = 2ba R ,
2cx _2ba RFzR(mVJ
20 2(: R
ba RF = mv?
X=—
c RF  mv?
such that x = +a F F
2
75. x+2a=16+ax—6a, if x=4 R:m';/
4+2a=16+a(4)-6a
4+2a=16+4a—-6a 80. PV =nRT
4+2a=16-2a PV _nRT
4a=12 nR nR
4a 12 PV _;
4 4 nR
a=3
8L. s-_2
76. x+2b=x-4+2bx, for x=2 1-r
2+2b=2-4+2b(2) S(l—r):( a )(1 N
2+2b=2-4+4b -r
242b=-2+4b S-Sr=a
4=2b S—Sr—S:a—S
4 -Sr=a-S
270 —Sr_a-s
b=2 -S -S
r_S—a
7 11,1 s
R R R,
1 82. V=-gt+V,
RRlR( j RRlR[ R—J V-V, =—gt
2 v-v, —gt
RR, = RR, +RR, o g
R1R2:R(R2+R1) V-V, V-V
RiRZ :R(R2+R1) t: _g = g
R, +R, R, +R,
RR, _
R,+R,
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Chapter 1: Equations and Inequalities

83. | Amount in bonds | Amount in CDs | Total 87. Dollars | Hours | Money
X X —3000 20.000 per hour | worked | earned
Regular
X +(x—3000) = 20,000 wage X 40 40x
2x—3000 = 20,000 ;
' Overtime
2x = 23,000 wage 1.5x 8 8(1.5x)
x =11,500

$11,500 will be invested in bonds and $8500
will be invested in CD's.

40x+8(1.5x) =442
40X +12x = 442

52x = 442
84. | Sean's Amount | George's Amount | Total ‘= 442 8.50
X x—3000 10,000 52

x+(x—3000) = 10,000

Sandra’s regular hourly wage is $8.50.

2x—3000 = 10,000 88. Dollars | Hours | Money
2x =13,000 per hour | worked | earned
X =6500 Regular
. . . X 40 40x
Sean will receive $6500 and George will wage
receive $3500. i
Overtime | g, 6 |6(L5%)
wage
85. Yahoo! searches | Google searches | Total
Sunday 2X 4 4(2x)
X x+0.53 3.57 wage
X+(x+0.53) =357 40X +6(1.5%)+ 4(2x) = 342
2x+0.563=3.57 40X +9x +8x = 342
2x=3.04 57x =342
x=1.52 342
Yahoo! was used for 1.52 billion searches and X= 57 6

Google was used for 2.05 billion searches.

Leigh’s regular hourly wage is $6.00.

86. | Judy's Amount | Tom's Amount | Total 89. Let x represent the score on the final exam.
2 80+83+71+61+95+ X+ X
X Zx 18 =80
3 7
390 + 2x
X +§ x =18 =80
5 390+ 2x =560
—x=18
3 2x =170
— 3 18 x =85
X= g( ) Brooke needs a score of 85 on the final exam.
x=10.80

Judy pays $10.80 and Tom pays $7.20.
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90.

91.

Let x represent the score on the final exam.
Note: since the final exam counts for two-thirds
of the overall grade, the average of the four test
scores count for one-third of the overall grade.
For a B, the average score must be 80.

1/86+80+84+90) 2
(28080, 2

l(ﬂj+gx=80
3\ 4 3

3

§+Ex=80
3 3

3(§+3xj ~3(80)
3 3
85+ 2x =240

2x =155

X=77.5
Mike needs a score of 78 to earn a B.

For an A, the average score must be 90.
1/86+80+84+90) 2
S| ————— |[+=x=90

3 4
13401, 2, o

3L 4 ) 3

85 2

—+—x=90
3 3

3(§+3x] ~3(0)
3 3
85+2x =270

2x =185

x=925
Mike needs a score of 93 to earn an A.

Let x represent the original price of the house.
Then 0.15x represents the reduction in the price
of the house.
The new price of the home is $425,000.
original price — reduction = new price
x—0.15x = 425,000
0.85x = 425,000
x =500,000
The original price of the house was $500,000.

The amount of the reduction (i.e., the savings) is
0.15($500,000) = $75,000.

92.

93.

94.

95.

96.

Section 1.1: Linear Equations

Let x represent the original price of the car.
Then 0.15x represents the reduction in the price
of the car.
The new price of the car is $8000.
list price — reduction = new price
x—0.15x = 8000
0.85x = 8000

X ~9411.76
The list price of the car was $9411.76.
The amount of the reduction (i.e., the savings) is
0.15($9411.76) ~ $1411.76 .

Let x represent the price the bookstore pays for
the book.
Then 0.35x represents the markup on the book.
The selling price of the book is $92.00.
publisher price + markup = selling price
x+0.35x =92.00
1.35x =92.00

X =~ 68.15
The bookstore paid $68.15 for the book.

Let x represent selling price for the new car.
The dealer’s cost is 0.85($18,000) = $15,300.
The markup is $100.

selling price = dealer’s cost + markup

x =15,300+100 = $15,400

At $100 over the dealer’s cost, the price of the
care is $15,400.

Tickets | Price per Money
sold ticket earned
Adults X 7.50 7.50x

Children | 5200 — x 4.50 4.50(5200 - x)

7.50x + 4.50(5200 - x) = 29,961
7.50x+ 23,400 - 4.50x = 29,961
3.00 + 23,400 = 29,961

3.00x = 6561

X =2187
There were 2187 adult patrons.

Let p represent the original price for the suit.
Then, 0.30p represents the discounted amount.
original price —discount = clearance price

p—0.30p =399
0.70p =399
p =570
The suit originally cost $570.
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Chapter 1: Equations and Inequalities

97.

98.

99.

100.

101 -

Let w represent the width of the rectangle.
Then w+8 is the length.
Perimeter is given by the formula P = 2l +2w.
2(w+8)+2w =160
2w+16+2w =60
4w+16 =60
4w =44
w=11
Now, 11 + 8 =19.
The width of the rectangle is 11 feet and the
length is 19 feet.

Let w represent the width of the rectangle.
Then 2w is the length.
Perimeter is given by the formula P = 2l +2w.
2(2w) + 2w =42

4w+ 2w =42

6w =42
w=7

Now, 2(7) = 14.
The width of the rectangle is 7 meters and the
length is 14 meters.

Let x represent the number of worldwide Internet
users in March 2006.

Then 0.219x represents the number U.S. Internet
users, which equals 152 million

0.219x =152

X ~ 694.06
In March 2006, there were about 694.06 million
Internet users worldwide.

To move from step (6) to step (7), we divided
both sides of the equation by the expression
x—2. From step (1), however, we know x = 2,
so this means we divided both sides of the
equation by zero.

102. Answers will vary.

Section 1.2

1.

2.

3.

x* —5x—6=(x-6)(x+1)

2x* —x—3=(2x-3)(x+1)

4

10.

11.

12.

13.

14.

True
2
add; (E) :§
2 4

discriminant; negative

False; a quadratic equation may have no real
solutions.

False; if the discriminant is positive, the equation
has two distinct real solutions.

x> -9x=0
x(x-9)=0
Xx=0 or x-9=0

x=0or x=9
The solution set is {0, 9}.

X2 +4x=0
X(x+4)=0
x=0 or x+4=0
x=0o0o x=-4

The solution set is {-4, 0}.

x2-25=0
(x+5)(x=5)=0
Xx+5=0 or x-5=0
Xx=-5 or x=5
The solution set is {-5, 5}.

x2-9=0
(x+3)(x-3)=0
Xx+3=0 or x-3=0

x=-3 or x=3
The solution set is {-3, 3}.

224+7-6=0
(z+3)(z-2)=0
z+3=0 or z-2=0

z=-3 or z2=2
The solution set is {-3, 2}.

VZ+7v+6=0

(v+6)(v+1) =0

v+6=0 or v+1=0
v=—6 or v=-1

The solution set is {-6, -1}
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15.

16.

17.

18.

19.

20.
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2x% —5x—3=0
(2x+1)(x-3)=0
2Xx+1=0 or x-3=0

1
X=—= or X=3
2

The solution set is {—% 3}

3x2 +5x+2=0
(Bx+2)(x+1) =0
3x+2=0 or x+1=0

2
X=—— or x=-1
3

The solution set is {—1,—%} .

3t°-48=0

3(t2-16) =0
(t+4)(t-4)=0
t+4=0 or t-4=0

t=-4 or t=4
The solution set is {-4, 4}.

2y -50=0

2(y?-25)=0

2(y+5)(y-5)=0
y+5=0 or y-5=0
y=-5 or y=5
The solution set is {-5, 5}.

x(x—-8)+12=0
x?-8x+12=0
(x—6)(x-2)=0
X—6=0 or x-2=0
X=6 or X=2
The solution set is {2, 6} .

X(x+4)=12
X2 +4x-12=0
(x+6)(x-2)=0
X+6=0 or x-2=0
Xx=—-6 or X=2
The solution set is {-6, 2} .

75

21.

22.

23.

24.

Section 1.2: Quadratic Equations

4x% +9=12x
4x%* —12x+9=0
(2x-3)* =0
2x-3=0

3

X==
2

The solution set is {g} .

25x2 +16 = 40X
25x2 — 40X +16 =0

(5x-4)2=0
5x-4=0
x=2

5

The solution set is {%} .

6(p>-1)=5p
6p°-6=5p

6p°> -5p—6=0
Bp+2)(2p-3)=0
3p+2=0 or 2p-3=0

p 3 p

The solution set is {—3 E} .
3 2

2(2u% —4u)+3=0

4u? -8u+3=0
(2u-1)(2u-3)=0
2u-1=0 or 2u-3=0

1
u=— or u=
2

N | w

The solution set is {

N |-

N | w
—

N w



Chapter 1: Equations and Inequalities

25. 6X-5=

< | o

(6x—5)x =

VR

)
— |X
X

6x2 —5x =6

6x2—5x—6=0

(Bx+2)(2x-3) =0
3x+2=0 or 2x-3=0
3

2
X=—— or X==
3 2

Neither of these values causes a denominator to

equal zero, so the solution set is {—% g} .

26. X+E=7

X

(X+ij=7x
X

x?+12 =7x
X2 —7x+12=0
(x=3)(x-4)=0
x=3=0 or x-4=0
x=3 or x=4

Neither of these values causes a denominator to
equal zero, so the solution set is {3, 4}.

27. 4x-2) 3__3
x=3 x x(x-3)

e

4x(x-2)+3(x-3)=-3
4x* —8x+3x-9=-3
4x* -5x—6=0
(4x+3)(x-2)=0
4x+3=0 or x-2=0

3
X=—— or X=2
4

Neither of these values causes a denominator to

equal zero, so the solution set is {—% 2}.

5 3
28. —_— = +E

4
(LJ(X+4)(X_2) :(4+ X32)(x+4)(x_z)

X+4

5(x—2)=4(x+4)(x-2)+3(x+4)
5x—10 = 4(x +2x-8)+3x+12
5x—10 = 4x* +8x —32+3x+12
0=14x*+6x-10
0=2(2x* +3x-5)
0=2(2x+5)(x-1)
2x+5=0 or x-1=0
x=—g or x=1
Neither of these values causes a denominator to

equal zero, so the solution set is {—g 1}.

29. x*=25
x =425
X =15

The solution set is {5, 5} .

30. x2=36
X = /36
X=16
The solution set is {-6, 6} .

3L (x-1)%=4
Xx—1=+/4
X=1=42
Xx-1=2 or x-1=-2
x=3 or x=-1
The solution set is {-1, 3} .

32. (x+2)° =1
X+2 =11
X+2=+1
X+2=1 or x+2=-1
x=-lor x=-3
The solution setis {-3, -1} .
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Section 1.2: Quadratic Equations

33 (2x+3)*=9 42.  x*-6x=13
2Xx+3=+/9 x? —6x+9=13+9
2x+3=13 (x—3)* =22
2Xx+3=3 or 2x+3=-3 X—3 =422

2x=0 or 2X=-6
x=0 or X=-3
The solution set is {-3, 0} .

X =Si@
The solution set is {3—@, 3+\/§}.

34. (3x—2) =4 13 2Ly 3 _p
2 16
3X—2=+/4 , 1 3
3X—2 =42 =21
3x-2=2 or 3x-2=-2 2o 1,131
3x=4 or 3x=0 2 16 16 16
4 1)1
x=§ or x=0 2 2
The solution set is {O,E}. X_l:i lzil
3 4 4 72
35. (— (—8)) =(-4)2 =16
2 x=§ or x=—1
, 4 4
1 2
36. (5 (_4)j :(_2) =4 The solution set is {—%%}
2 2
11 1 1
7. —. | = =] == 2 2 1_
3 (2 2) (4) 16 44, X +§X—§—0
2 2 1
ss (L L) o(L1¥_21 X +3%=3
2 3)) L 6) 36 , 2 1 1 1
; ) X +—X+§—§+§
39 (L.(_2)) 2( 1) 21 12 4
2 3 3 9 X+§ =9
o (L2 (1Y L edoxftoi2
"2 5)) 5 25
X:_lig
41. X2 +4x =21 373
2 _l _
X +4x+4=21+4 X=3 or x=-1
2
(x+2)" =25 The solution set is {—1,%}.
x+2:4_r\/£
X+2=15
X=-2%5

x=3 or x=-7
The solution setis {-7,3}.
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Chapter 1: Equations and Inequalities

5 3cex loo 48. x*+4x+2=0
2 a=1 b=4, c=2
Xu%x_é -0 . —4+\J# —4(1)(2) -4+16-8
X ix=1 _ 0 i i
6 :—4i\/§:—4i2\/§:_2+\/§
NG S 3 2 2 i
37736 6 36

The solution set is {—2—\/5, —2+\/§}.

VR
>
+
o~
N—
N
Il
L~

6 49. x?-4x-1=0
N a=1 b=-4, c=-1
6 \36
L7 oo TCENCA’ -A0CD _ 4+i1644
X+€:iT 2(2) 2
4+20 4+25
_1i\/7 = = :2+ 5
The solution setis {2—+/5, 2++/5!.
The solution set is {_1;\/7,_12\/7}. { }
50. x2+6x+1=0
46. 2x*>-3x-1=0 a=1 b=6 c=1
-3y 1 9 —6+4/6°—4()(1) -6++36-4
2 2 X= =
s 1 2(1) 2
X -ox=5 _6:V32 6242 . 5
@ 35,9 1.8 ’ ?
27716 216 The solution set is {—3—2\/5,—3+2\E}.
L3 17
4) 16 51. 2x*—5x+3=0
3 17 a.:2, b=—5, C:3
X—>=4 = >
4 6 X:—(—5)i\/(—5) -4(2)(3)
(3 17 2(2)
4 4  5+25-24 51 5+1
X:3iﬁ - 4 T4 4
4 (51 . 5-1
. . - 4 T4
The solution set is 3 \/ﬁ73+\/ﬁ
4 4 X:E or X:i
4 4
47. X*>—4x+2=0 x:% or x=1
a=1 b=-4, c=2 3
)(:_(_4)J_r /(_4)2_4(1)(2) :4i\/16_—8 The solution set is {1, 5}'
2(1) 2
:4i2\/§:4i§\/§:2i\/§

The solution set is {2 —\/E, 2+\/§}.
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52. 2x?+5x+3=0

a=2, b=5 ¢=3
- —5+4/52 —4(2)(3)
- 2(2)
_ 5+25-24 5+1 -5+1
- 4 T4 4
(o9t o —5-1
4 4
x=_—4 or x=_—6
4 4
3
x=-1 or X__E
. (3
The solution set is {_5’_1}'
53. 4y’ —y+2=0
a=4, b=-1 c=2
y— =Y V(D) -4(4)(2)
2(4)
C1#+41-32  1+4/-31
B 8 -8
No real solution.
54, 42 +t+1=0
a=4, b=1 c=1
‘o 14412 - 4(4)(D)
- 2(4)
_ —1+/1-16 _—1+-15
8 8
No real solution.
55. 4x% =1-2x
4x% +2x-1=0
a=4, b=2 c=-1
. —24422 —A(4)(-1)
- 2(4)
_ —2+4+16  —2++/20
B 8 -8
2425 -1+
-8 4
The solution set is {_1;\/5, _12\/5}.

79

56.

57.

58.

59.

60.

Section 1.2: Quadratic Equations

2x% =1-2x
2x% +2x-1=0
a=2, b=2 c=-1
. 2422 4(2)(-1) -2+/4+8
- 2(2) B 4
24412 2423 —1+.3
T4 T 4 T2
The solution set is _1_\/5, 1443 )
2 2
4x% = 9x
4x% -9x =0
X(4x-9)=0

Xx=0 or 4x-9=0
9
x=0 or X—Z

The solution set is {0, %}

5X = 4x?
0 =4x>% —5x
0=x(4x-5)

Xx=0 or 4x-5=0

5
x=0 or X=—
4

The solution set is {O, %}

9% —6t+1=0
a=9 b=-6, c=1

(o —(-6)++/(-6)° - 4(9)(1)
2(9)
_6++/36-36 _6+0 _1

18 18 3
The solution set is {%}

4% -6u+9=0
a=4, b=-6, c¢c=9

 —(~6) £+/(~6)* —4(4)(9)

"= 2(4)

_ 6++/36-144 6+-/-108
B 8 - 8
No real solution.
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Chapter 1: Equations and Inequalities

1
61 ZX _ZX_Z_O
3, 1 1
4/ 2 -=1=4(0
(4’( 2% 2) (©)
3x?-x-2=0

X =
2(3)
141424 14425 145
6 6 6
x=1t3 oy 15
G 6
x:§ orx=_—4
6 6
2
x=1 or X=——
3

The solution set is

——

i

wlr

2 2
62. =x“-x-3=0
3% X

3(%% —x—3) ~3(0)

2x%> —3x-9=0
a:2, b:—?), C:_g

~(-3)% (-3 -4(2)(-9)

X =
2(2)
3449472 3+.81 3+9
B 4 4 4
w319 o 239
4 4
X—E OI‘X—_—6
T4 T4
3
Xx=3 orx——E

The solution set is {—%,3}.
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a:5, b:_?), C:_l

~(-3)£(-3)° - 4(5)(-1)

X =

2(5)
_3+49+20 3+4/29
B 10 10
. . [3-429 3++29
The solution set is {T T} .
3, 1
64. Zxlox==
50 7X75
3, 1
5/ 2x2—x|=5[=
(3 x)-s(3)
3x? —5x =1
3x? -5x-1=0

a:3’ b:—5, C:_l

(95 -4B3)(-1)

X
2(3)
54425412 5+./37
a 6 B 6
The solution set is {5_‘;/?, 5+8/§}.

65. 2X(x+2)=3

2x% +4x-3=0
a=2, b=4, ¢c=-3

_ —4+ (47 —4(2)(-3) —4++16+ 24

2(2) B ]
4340 -44210 —2+10
ALV _AaI0 2

The solution set is {_2 _2\/1_, -2 +2\/ﬁ}
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66. 3X(x+2)=1

3x% +6x-1=0
a=3 b=6, c=-1

. —6+4/62-4(3)(-1) -6++/36+12

2(3) 6
_-6:48 6143 34243
028624384

The solution set is _3_2\/5, -3+243 _
3 3
67. 4-=-2 _0
X X
1 2

2[4 1 _2)_,
X( x 52)= <)

4x° —x-2=0

a=4, b=-1 c=-2

(-1 (-1 -4(4)(-2)

X =

2(4)
C1+41+32  1+4/33
-8 8

Neither of these values causes a denominator to
equal zero, so the solution set is

{1—@ 1+\/£}.

8 ' 8

1 1

68. 4+>-==0

x2(4+%—x—12j:x2(0)

4x* +x-1=0
a=4, b=1 c=-1

B —11,/12—4(4)(—1)

S
_ 141416 _ “1+17
8 8

Neither of these values causes a denominator to
equal zero, so the solution set is

{—1—\/ﬁ —1+J17}
— .

8

Section 1.2: Quadratic Equations

69. S S
X—=2 X
3x 1
(n+;j X(x=2) =4x(x-2)
3x(X) + (X — 2) = 4x* —8x
3x% + x—2 = 4x* —8x

0=x2-9x+2
a=1 b=-9 c¢=2

_—(-9)£y(-9)* -4(0)(2)

= 201)
_9+81-8  9+4/73
T2 T2

Neither of these values causes a denominator to
equal zero, so the solution set is

{Q—x/ﬁ 9+\/ﬁ}.

2 2

70. 2x 1y
X—-3 X

2x 1
2 42 x(x=3) = 4x(x—3
(X_3+ij(x ) = 4x(x—3)
2X(X) + (x—3) = 4x% —12x

2x2 + x—3=4x? ~12x

0=2x>-13x+3
a=2, b=-13 c¢=3

M Ok V(132 -4(2)(3)
2(2)
_13+4/169-24 134145
4 4

Neither of these values causes a denominator to
equal zero, so the solution set is

{13—% 13+J14_5}_

4 4

71. x?-41x+22=0
a=1 b=-41 c¢c=22

~(~4.0)%(-4.2)* - 4(1)(22)
2(2)
_41+.1681-88 _4.1+/8.01
2 2

X =

X~ 3.47 or Xx=~0.63
The solution set is {0.63, 3.47} .
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72. x> +3.9x+1.8=0 76. X2 +7Xx—2=0
a=1 b=39, c¢=18 a=x, b=x c=-2
-3.9+,/(3.9)° -4(1)(1.8)
X =

r () —4(x)(2)
X =
2(1) 2(7)
_ -3.9++15.21-7.2 _ -3.9++8.01 w7’ 487
2 2 - 2z
X~ -0.53 or x~-3.37 X~0.44 or x~-1.44
The solution set is {-3.37,-0.53} .

The solution set is {-1.44, 0.44} .
73. X% +3x=3=0 77. 3x% +87x++/29=0
a=1 b= \/é c=-3

a=3 b=8z, c=+29
3 [(V3) -4(1)(-3)

—87ri-\/(87r)2 —4(3)(@)
X= X =
2(1) 2(3)
_—B3+3+12 34415  —8z+647% 1229
2 2 B 6
Xx~1.07 or x~-2.80 X ~-0.22 or x~-8.16
The solution setis {-2.80, 1.07}.

The solution set is {-8.16,-0.22} .
74. x*+2x-2=0 78. 7x2 —15J2x+20=0
a=1 b= \/E c=-2

a=r, b=-15J2, c¢c=20
21 (V2) -4)(-2)

~(-15v2)+ \/(—15J§ )2 —4(x)(20)
X =
2(1) " 2(7)
_—2+42+8 _ 24410 152 +/450-807
2 2 B 27
X~ 0.87 or x~-2.29 X~5.62 or x~1.13
The solution setis {-2.29, 0.87} .

The solution set is {1.13, 5.62} .
75. Xl —Xx—-7=0

79. x*-5=0

a=x, b=-1 c=-x 2t
(D) -4(x) () -

2() The solution set is {—\/gx/g}
C1+v1+47°

27 80. x*-6=0

x=~1.17 or x~-0.85 N
The solution setis {-0.85, 1.17} . -

The solution set is {—\/5\/6}

82
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81.

82.

83.

84.

85.

16x* —8x+1=0
(4x-1)(4x-1)=0
4x-1=0

1

X==
4

The solution set is %}
9x% —12x+4=0

(3x-2)(3x-2)=0
3x-2=0

X =

w|N

The solution set is {%}

10x2 -19x-15=0
(5x+3)(2x-5)=0
5x+3=0 or 2x-5=0

x:—§ or X=
5

>
2
. . 35
The solution set is {_5’5}'

6x% +7x—-20=0
(3x—4)(2x+5)=0
3x—4=0 or 2x+5=0

x=2 or x=—2
3 2

. . 54
The solution set is {—=,="}.
uti i { 5 3}
2+7=672°
0=6z2-2z-2
0=(3z-2)(2z+1)
3z-2=0 or 2z+1=0

7=2 or -1
3 2

The solution set is {—1 Z} .

2'3

Section 1.2: Quadratic Equations

86. 2=y+6y>
0=6y*+y-2

0=(3y+2)(2y-1)
3y+2=0 or 2y-1=0

2y _1
y= 2

3 y
: . 21
The solut tis {(—=,=.
e solution se |s{ 3 2}

87. x2+\/§x=%
x? +\/§x—%: 0
2(x2+\/§x—%):2(0)

2x% +24/2x-1=0
a=2, b=2J2, c=-1

—(2V2)£(22)* - 4(2)(-1)
X= 202)
_-22+\8+8 _-2J2+416

4 4
_2N2+4 242
42
—~2-2 ~2+2
2 2

The solution set is {

88. %xz =J2x+1

%xz—x/ix—lzo
2(%x2—x/§x—1j=2(0)
x? —24/2x-2=0
a=1 b=-2V2, c=-2

) (2V2) - 40)(-2)

2(1)
_222+8+8 242416
- 2 T2
C22+4 242
21

The solution set is {\/E— 2,\/§+ 2}.
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89. x’+x=4 9. x®+x=1

X" +x-4=0 x> +x-1=0

a=1 b=l c=-4 a=1 b=1 c=_1

(o 0 (1) - 4(1)(-4) L W7 —4(1)(-1)
- 200) = 20
_1+V1416 1217 _1+V1+44 146
S22 S22

The solution set is {—1—2\/ﬁ : —1+2«/ﬁ}_ The solution set is {_1_2\/5 : _1;\/5}

X 2 Ix+1
X—=2 X+1 x2_x-2
L 2 Tx+1
X=2 Xx+1 (x=2)(x+1)
(XTX2+%j(x—2)(x +1)- (%)(x—z)(x 1)
X(X+1)+2(x—2)=7x+1
X2+ X+2X—4=Tx+1
X2 +3x—4=T7x+1
X2 —4x-5=0
(x+1(x-5=0
X+1=0 or x-5=0
x=-1 or x=5
The value x =—1 causes a denominator to equal zero, so we disregard it. Thus, the solution set is {5}.

91.

3X + 1 _ 4-7x
X+2 X-1 x24x-2
3X . 1 4-7x
X+2 x-1 (x+2)(x-1)
3X 1 4-7x
—_— 2)(x-D=| ————= 2)(x—1
(x+2+x—1j(xJr )x=1) [(X+2)(X—1))(X+ =D
IX(X=D)+(x+2)=4-T7x
3x2—3X+X+2=4-Tx
3x% —2x+2=4-T7x
3x* +5x-2=0
(Bx-D(x+2)=0
3x-1=0 or x+2=0
1

X== or X=-2
3

92.

The value x =-2 causes a denominator to equal zero, so we disregard it. Thus, the solution set is {%}

84
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93.

94.

95.

96.

97.

98.

99.

2X% —6X+7=0
a=2, b=-6, c=7

b® —4ac = (-6)” —4(2)(7) =36 -56 = —20

Since the b? —4ac < 0, the equation has no real
solution.

X2 +4x+7=0
a=1 b=4 c=7
b® —4ac = (4)* —4(1)(7) =16-28=-12

Since the b? —4ac < 0, the equation has no real
solution.

9x% —30x+25=0
a=9, b=-30, ¢c=25
b® —4ac = (-30)* - 4(9)(25) = 900900 = 0

Since b® —4ac =0, the equation has one
repeated real solution.

25x% —20x+4=0
a=25 b=-20, c=4
b® —4ac = (-20)* - 4(25)(4) = 400400 =0

Since b® —4ac =0, the equation has one
repeated real solution.

3x* +5x—8=0
a=3, b=5 c¢=-8
b® —4ac = (5)* - 4(3)(-8) = 25+ 96 =121

Since b? —4ac > 0, the equation has two
unequal real solutions.

2x2 -3x-7=0
a=2, b=-3 c=-7
b® —dac = (-3)* - 4(2)(-7)=9+56 =65

Since b? —4ac > 0, the equation has two
unequal real solutions.

20.2x? +314.5% + 3467.6 = 8000
20.2x% +314.5x —4532.4 =0
a=20.2, b=3145 c=-4532.4
—(314.5) i\/(314.5)2 ~4(20.2)(-4532.4)
X= 2(20.2)

_ —314.5+./465,128.17

B 40.4

X==247 or x~9.1

100.

101.

102.

Section 1.2: Quadratic Equations

Disregard the negative solution since we are
looking beyond the 2000-2001 academic year.
Thus, according to the equation, the average
annual tuition-and-fee charges will be $8000
approximately 9.1 years after 2000-2001, which
is roughly the academic year 2009-2010.

0.14%? +7.8X + 540 = 632

0.14x>+7.8x-92=0
a=014, b=78, c=-92

—(7.8)%/(7.8)? —4(0.14)(-92)
X= 2(0.14)

_ —78++/112.36 _ —7.8+10.6
T 028 028

X==657 or x=10

Disregard the negative solution since we are
looking beyond the year 2000. Thus, 10 years
after 2000, the median weekly earnings for
women 16 years and older will be $632. 10
years after 2000. This would be the year 2010.

Let w represent the width of window.

Then | =w+2 represents the length of the

window.

Since the area is 143 square feet, we have:
w(w+2) =143

w2 +2w—-143=0
(w+13)(w-11) =0

W=<I3 or w=11

Discard the negative solution since width cannot
be negative. The width of the rectangular
window is 11 feet and the length is 13 feet.

Let w represent the width of window.
Then | =w+1 represents the length of the
window.
Since the area is 306 square centimeters, we
have: w(w+1) =306

w? +w-306=0
(w+18)(w-17)=0
W=<I8 or w=17
Discard the negative solution since width cannot
be negative. The width of the rectangular

window is 17 centimeters and the length is 18
centimeters.
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Chapter 1: Equations and Inequalities

103.

104.

105.

Let I represent the length of the rectangle.
Let w represent the width of the rectangle.
The perimeter is 26 meters and the area is 40
square meters.

2l +2w =26

l+w=13 so w=13-I
lw=40

113-1) =40

13112 =40
12-131+40=0
(I1-8)(1-5)=0
=8 or I=5
w=5 w=8
The dimensions are 5 meters by 8 meters.

Let r represent the radius of the circle.

Since the field is a square with area 1250 square
feet, the length of a side of the square is

V1250 = 25+/2 feet. The length of the diagonal
is 2r .

Use the Pythagorean Theorem to solve for r:

(2r)? = (25¥2) +(25V2)

4r? =1250+1250

4r? = 2500
r2 =625
r=25

The shortest radius setting for the sprinkler is 25
feet.

Let x = length of side of original sheet in feet.
Length of box: x—2 feet
Width of box: x—2 feet
Height of box: 1 foot

V=I-w-h

4=(x-2)(x-2)(1)

4=x>—4x+4

0=x%—14x

0=x(x—4)

x=0 or x=4

Discard x =0 since that is not a feasible length

for the original sheet. Therefore, the original
sheet should measure 4 feet on each side.

106. Let x = width of original sheet in feet.

Length of sheet: 2x
Length of box: 2x—2 feet
Width of box: x—2 feet
Height of box: 1 foot
V=Il-w-h
4=(2x-2)(x-2)(1)
4=2x*-6x+4
0=2x%-6x

0=x?-3x

0=x(x-3)

x=0 or x=3

Discard x =0 since that is not a feasible length

for the original sheet. Therefore, the original
sheet is 3 feet wide and 6 feet long.

107. a. When the ball strikes the ground, the

distance from the ground will be 0.
Therefore, we solve

96+80t—16t2 =0
—16t2 +80t+96=0

t>?-5t—-6=0
(t-6)(t+1)=0
t=6 or t=-1

Discard the negative solution since the time
of flight must be positive. The ball will
strike the ground after 6 seconds.

b. When the ball passes the top of the building,
it will be 96 feet from the ground. Therefore,
we solve

96 +80t —16t* = 96
~16t* +80t =0
t* -5t=0
t(t-5)=0
t=0 or t=5
The ball is at the top of the building at time
t =0 when it is thrown. It will pass the top

of the building on the way down after 5
seconds.
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108. a. To find when the object will be 15 meters

above the ground, we solve
—4.9t° + 20t =15

—4.9t? +20t-15=0
a=-4.9, b=20, c=-15

o 20,207 - 4(~4.9)(~15)

2(-4.9)
_ —20++/106 _ 20++/106
- 98 98
t~099 or t~3.09

The object will be 15 meters above the
ground after about 0.99 seconds (on the way
up) and about 3.09 seconds (on the way
down).

b. The object will strike the ground when the
distance from the ground is 0. Therefore, we
solve

—4.9t% +20t=0
t(—4.9t+20)=0
t=0 or -49t+20=0
—4.9t =-20

t~4.08
The object will strike the ground after about
4.08 seconds.

C. —4.9t% + 20t =100
—4.9t% +20t—100=0
a=-4.9, b=20, c=-100
. —20:+,/20% - 4(~4.9)(~100)
2(-4.9)
_ —20+/-1560
9.8

There is no real solution. The object never
reaches a height of 100 meters.

109. Let x represent the number of centimeters the
length and width should be reduced.
12— x =the new length, 7—x = the new width.
The new volume is 90% of the old volume.
(12 -x)(7-x)(3) =0.9(12)(7)(3)

3x? —57x+ 252 = 226.8
3x% —57x+25.2=0
x? —19x+8.4=0

87

Section 1.2: Quadratic Equations

19+ J(=19)% - 4(1)(8.4) _19++327.4

2D 2
X ~0.45 or x=~18.55

Since 18.55 exceeds the dimensions, it is
discarded. The dimensions of the new chocolate
bar are: 11.55 cm by 6.55 cm by 3 cm.

110. Let x represent the number of centimeters the
length and width should be reduced.
12— x =the new length, 7—x = the new width.
The new volume is 80% of the old volume.
(12-x)(7-x)(3) = 0.8(12)(7)(3)
3x? —57x+252 = 201.6
3x* -57x+50.4=0

x? —19x+16.8=0

o 19 (-19)" —4(1)(16.8)  19++/293.8
B 20) S 2
x~0.93 or x~18.07

Since 18.07 exceeds the dimensions, it is
discarded. The dimensions of the new chocolate
bar are: 11.07 cm by 6.07 cm by 3 cm.

111. Let x represent the width of the border
measured in feet. The radius of the pool is 5
feet. Then x+5 represents the radius of the
circle, including both the pool and the border.
The total area of the pool and border is

A =m(x+5)%.

The area of the pool is A, = (5)* = 25r.
The area of the border is

Ay = A — Ay = mi(x+5)* —25n.

Since the concrete is 3 inches or 0.25 feet thick,
the volume of the concrete in the border is

0.25A; = 0.25(n(x+5)” ~ 25n)
Solving the volume equation:
0.25(Tc(x +5)% — 25n) =27
m(X* +10x+25- 25) =108
nx? +10nx—108=0
~107+/(10m)? — A(r)(~108)
X=
2(r)

_ —31.42++1001% + 4321
N 6.28
X=2.71 or x=-12.71

Discard the negative solution. The width of the
border is roughly 2.71 feet.
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112.

113.

Let x represent the width of the border
measured in feet. The radius of the pool is 5
feet. Then x+5 represents the radius of the
circle, including both the pool and the border.
The total area of the pool and border is

A =m(x+5)%.
The area of the pool is A, = 1(5)* = 257
The area of the border is

Ag = Ar — Ay = i(x+5)? — 25m.
Since the concrete is 4 inches = % foot thick, the
volume of the concrete in the border is
%AB :%(n(x+5)2 - 251)
Solving the volume equation:
%(n(x+5)2 —257) = 27

n(xz +10x+25—25) -81

mx? +10nx—-81=0
10+ /(10m)? — 4(m)(~8Y)
X= 2(7)

_ —31.42++/1001” +324n
- 6.28
X=~2.13 or x~-12.13

Discard the negative solution. The width of the
border is approximately 2.13 feet.

Let x represent the width of the border
measured in feet.

The total area is A; = (6+2x)(10+ 2x) .

The area of the garden is A; =6-10=60.

The area of the border is

Ag = A — A; =(6+2x)(10+2x)-60.

Since the concrete is 3 inches or 0.25 feet thick,
the volume of the concrete in the border is

0.25Ag = 0.25((6+ 2x)(L0+ 2x) - 60)

Solving the volume equation:
0.25((6 +2x)(10+ 2x) —60) = 27

60+ 32X +4x? —60 =108
4x% +32x-108=0

X? +8x-27=0
. ~8L/8% —4(1)(-27) -8++/172
B 2(1) a 2

X~ 2.56 or x~-10.56
Discard the negative solution. The width of the
border is approximately 2.56 feet.

88

114.

115.

Let x = the width and 2x = the length of the
patio. The height is % foot and the concrete

available is 8(27) =216 cubic feet..
V =lwh= x(ZX)%: 216

2 2
=x“ =216
3

x* =324
x=+18
The dimensions of the patio are 18 feet by 36
feet.

Let x = the length of a traditional 4:3 format TV.
Then %x = the width of the traditional TV.

The diagonal of the 37-inch traditional TV is 37
inches, so by the Pythagorean theorem we have:

2
X2 + (E x) =37°
4
X2 +3 x? =1369
16

16(x2 +%X2j:16(1369)

16x% +9x? = 21,904
25x? = 21,904
x> = 876.16

X =£+/876.16 = £29.6

Since the length cannot be negative, the length of
the traditional 37-inch TV is 29.6 inches and the

width is %(29.6) =22.2 inches. Thus, the area

of the traditional 37-inch TV is
(29.6)(22.2) =657.12 square inches.

Lety = the length of a 37-inch 16:9 LCD TV.
Then % y =the width of the LCD TV.

The diagonal of a 37-inch LCD TV is 37 inches,
so by the Pythagorean theorem we have:

2 (9 Y _ape

y+[ﬁyj =37

81

ﬁy

256(y2 S yzj = 256(1369)
256

y2 + 2 =1369
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2562 +81y? =350, 464
337y’ = 350,464
J2 = 350,464

337

y=1+ /w ~ $32.248
337

Since the length cannot be negative, the length of

the LCD TV is /% ~ 32.248 inches and the

width is — [320-464
16\ 337

area of the 37-inch 16:9 format LCD TV is

1350, 464 9 [350, 464
337 16V 337

197,136

~ 584.97 square inches.

The traditional 4:3 format TV has the larger
screen since its area is larger.

116. Let x = the length of a traditional 4.3 format TV.

Then %x = the width of the traditional TV.

The diagonal of the 50-inch traditional TV is 50
inches, so by the Pythagorean theorem we have:

2
X2 +(§ xj =50
4
X2 +3x2 = 2500
16

16[x2+%x2j:16(2500)

16x2 +9x2 = 40,000
25x2 = 40,000
x? =1600
X = ++/1600 = +40

Since the length cannot be negative, the length of
the traditional TV is 40 inches and the width is

3

traditional TV is (40)(30) =1200 square inches.

~18.140 inches. Thus, the

2(40) =30inches. Thus, the area of the 50-inch

Section 1.2: Quadratic Equations

Let y = the length of a 50-inch 16:9 Plasma TV.
Then % y = the width of the Plasma TV.

The diagonal of the 50-inch Plasma TV is 50
inches, so by the Pythagorean theorem we have:

2
2 (9 j 2
+| — =50
y (16 y
2, 8L 5
+——y° =2500
y 256 y

81
256/ y? + ——y? | = 256(2500
(y 2567 ) (2500)

2562 +81y? = 640,000
337y? = 640,000
» 640,000

337
y== /640’ 000 _ 143578
337

Since the length cannot be negative, the length of

the Plasma TV is ,/640’000 ~ 43.578 inches
337
and the width is 3‘ /640’000 ~ 24.513 inches.
16 337

Thus, the area of the 50-inch Plasma TV is
/640, 000 i /640, 000
337 16 337

360,000

~1068.25 square inches.

The traditional 4:3 format TV has the larger
screen since its area is larger.

%n (n+1) =666
n(n+1)=1332
n?+n-1332=0
(n—36)(n+37)=0
n=36 or n=-37
Since the number of consecutive integers cannot
be negative, we discard the negative value. We

must add 36 consecutive integers, beginning at 1,
in order to get a sum of 666.
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121. In order to have one repeated solution, we need

1
118. En(n ~3)=65 the discriminant to be 0.
n(n-3)=130 b®—4ac=0
n? ~3n-130=0 1 -4(k)(k)=0
(n-13)(n+10)=0 1-4k*=0
n=13 or n=-10 4k? =1
Since the number of sides cannot be negative, we 1
discard the negative value. A polygon with 65 k? = 2
diagonals will have 13 sides.
1 k = i\/i
=n(n-3)=80
2 1 1
k== or k=-=
n(n —3) =160 2 2
2 —_ —_ =
" _ 132_120 _0 160 122. In order to have one repeated solution, we need
a=Lb=-3c=" the discriminant to be 0.
3:)(-3)° ~4(1)(-160) 3646 b2 —4ac =0
n= =
2(1) 2 (—k)* -4(1)(4)=0
Neither solution is an integer, so there is no K2_16=0

olygon that has 80 diagonals.
Pov ’ (k-4)(k+4)=0

119. The roots of a quadratic equation are k=4 or k=-4
_ —b—+b?—4ac and x. — —b++/b? —4ac
%= 2a 2" 2a 123. For ax? +bx+c=0:
—b—+/b?—4ac —b++/b?—4ac —b—~/b? —4ac —b++/b? —4ac
X+ X, = + X =—r—and X, =——
2a 2a 2a 2a
_—b—\/b2—4ac—b+x/b2—4ac For ax? —bx+¢c=0:
2a . —(-b)- (—b)2 —4ac
~oa 2a
_ b _ b—+/b*—4ac
a B 2a
[h2
120. The roots of a quadratic equation are = _(—b+§_—4ac}
a
—b—+/b? —4ac —b++/b? —4ac
X=————and Xx,=——+——
2a 2a ==Xy
XX, = —b—+/b?—4ac || -b++/b? —4ac and
? 2a 2a . —(-b)+y(-b)* —4ac
X, =
2 2a
2 (2
:(_b) _( b —4ac) _b?*—b® +4ac _b++b?—4ac
(2a)’ 4a? 2a
_dac _ | -b=+b*-4ac
432 N 2a
_ _—
a

90
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Section 1.3: Complex Numbers; Quadratic Equations in the Complex Number System

124. For ax® +bx+c=0:

%= 2a

For cx? +bx+a=0:

. —b—\/b2—4 :—b \/b2 4ac

_ —b—+/b?—4ac and _ —b++/b?*—4ac
2a 2"

X =
—b—\/b2 d4ac -b++/b?—4ac
2c —b+\/b2—4ac
b? —(b2 —4ac) 4ac
20(—b+Vb2—4ac) 2c(—b+x/b2—4ac)
__ca
—b++/b? - 4ac
_ 1
%

and

. —btyb?-4(c)(a) —p++b?-4ac
2

X, = =
c

_—b++vb®—4ac —b—+b®—4ac

2c —b—+/b? - 4ac

b2 —(b2 —4ac) ) Aac

) 20(—b—\/b2 —4ac) ) 20(—b—\/b2 —4ac)

2a
—b—~/b? —4ac
X

125. a. x*>=9 and x =3 are not equivalent

because they do not have the same solution
set. In the first equation we can also have

Xx=-3.

b. x=+9 and x=3 are equivalent because

J9=3.

C. (x—l)(x—2):(x—1)2 and x-2=x-1 are
not equivalent because they do not have the

same solution set.
The first equation has the solution set {1}

while the second equation has no solutions.

126. Answers will vary. Methods may include the
quadratic formula, completing the square,
graphing, etc.

127. Answers will vary. Knowing the discriminant
allows us to know how many real solutions the
equation will have.

128. Answers will vary. One possibility:
Two distinct: x* —3x-18=0
One repeated: X2 —14x+49 =0
Noreal: x?+x+4=0

129. Answers will vary.

Section 1.3
1. Integers: {-3,0}
Rationals: {—3,0,%}

2. True; the set of real numbers consists of all
rational and irrational numbers.

3 3 2-43
2443 2++3 2-43
~3(2-+3)
(&
3(2-3)
C4-3

=3(2-43)

4. real; imaginary; imaginary unit
5. {-2i,2i}
6. False; the conjugate of 2+5i is 2-5i.

7. True; the set of real numbers is a subset of the set
of complex numbers.

8. False; if 2—3i is a solution of a quadratic
equation with real coefficients, then its
conjugate, 2+ 3i, is also a solution.

9. (2-3i)+(6+8i)=(2+6)+(-3+8)i=8+5i

10. (4+51)+(-8+2i)=(4+(-8)+(5+2)i
=—4+7i
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Chapter 1: Equations and Inequalities

11, (-3+2i)—(4—4i) = (-3-4)+(2—(-4))i g 18 _ 13 5+412i
——7+6i " 5-12i 5-12i 5+12i
_ 65+156i
12, (3-4i)—(-3-4)=Q@-(3))+(-4-(-4)i 25+ 60i — 60i —144i?
=6+0i=6 65+156i _ 65+156i
T 25-144(-1) 169
13. (2-5i)—(8+6i) = (2—8) +(-5-6)i 65 _ 156,
=—6-11i ~169 " 169"
5 12.
14. (-8+4i)—(2-2i)=(-8-2)+(4—(-2))i =13+13"
=-10+6i
o5 241 _2+i - _=2i-i?
15. 3(2-6i)=6-18i S i 4 2
—2i-(-1) 1-2i .
16. —4(2+8i)=-8-32i = _(_(1) ) ; —1-2
17. 2i(2-3i) = 4i—6i% = 4i—6(-1) = 6+ 4i 2_i 2-ii 2i-i?
26 — = T = 2
i i) = —9i +12i2 = 9i +12(~1) = 12— i A -
18. — = - = — — - — —
3i(-3+4i)=-9i+12i i+12(-1) i i< 142i 1
T o2(-) 0 2 2
19. (3—4i)(2+1i) = 6+ 3i —8i —4i? D
:6_5i__4(_1) 27 6-i 6-i 1-i 6- 6|—|+|
=10-5i Co14i 1+| 1—| 1—i+i—i
o 6-7i+(-1) 5-7i 5 7.
20. (5+3i)(2—i) = 10— 5i + 6i — 3i2 - 1_(+_§) ) T
=10+i-3(-1)
=13+i 2431 2430 1+i  2+2i+3i+3i
28. = — 0 =
. . I, I-i -0 1+ 14i-i-i?
=36-(-1) TT1(n 2 272
=37
2
1 V3.) 1 . (1)(+3.) 3
22. (=3+i)(3+i)=-9-3i+3i+i2 29. [T%'j =7 2(5)(§|j+zuz
=-9+(-1)
1 3. 3 1 3
:—10 —_—t— —\—1l)=—=+—
4+ > |+4( 1 2+ i
53 _10 10 3+4i 30+ 40i ,

' 3-4i 3-4i 3+4i 9412 12i 161 s0. [B_1;) _3_,(+3 (ii)+li2
30+40i _ 30+40i 2 4 2 \27) 4
T9-16(-) 25 3 3. 1 3.
_30_40. -G (D=5-
25 25

_6.8, 31, (A+i)2 =1+2i+i% =1+42i+(-1) = 2i
55

32, (1-i)?=1-2i+i?=1-2i+(-1) =-2i
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Section 1.3: Complex Numbers; Quadratic Equations in the Complex Number System

33. i23:im:izz'i:(iz)n'i=(—1)“i=—i 46. i7+i5+i3+i:(i2)3~i+(i2)2.i+i2.i+i
7 = (D% i+ (D)% i+ (D) i+i
34, 14 =(i*) =)=t it
=0

35, iflszi: 1 _ 1 _ 1

i M (2 47. J-4=2i

_1 1 10 01,

N e B R L ) 48. J-9=3i
36. i-23:i%:i2§+1:i221.|:(|2)1nI 49. J-25 =5i

I S S S S S 50. /-64 =8i

R R R AT E)

51. \J(3+4i)(4i —3) =12 -9 +16i —12i
37 i®-5=(i?) ~5=(-1°-5=-1-5=-6 _ [ 160D
T
= 5i

52. J(4+3i)(3i —4) =12 ~16+9i% ~12i
_ J~16+9(-])

38. 4+i*=4+i% i=4+(-D)i=4-i

39. 6i°-4i° =i%(6-4i%)
=i%.i(6-4(-1) =-1-i(10) = -10i

40. 4i*-2i%+1=4i%.i-2i* +1 =J-25
=4(-1)i-2(-1)+1 =5i
=—4i+2+1
_3_4 53. x*+4=0

x?=-4
41 (@+0) = Q+i)A+i)A+i) = L+ 2 +i%)(L+i) N o
= (1+2i —)(@A+i) = 2i(L+1) x—J_rZi
=2i+2i* =2i+2(-1) The solution set is {-2i, 2i}.
=-2+2i
54, x2-4=0
42. (3i)* +1=81i*+1=81(1)+1=82 (x+2)(x—2)=0

X=—-20rx=2

43, i'(1+i%) =i"@+(-1) =i’ (0)=0 The solution set is {-2, 2}.

.4 2\ _ —
44, 2i*(1+i%) =2(1)(1+(-1) =2(0)=0 55. x2-16=0

(x+4)(x-4)=0

X=-4 or x=4

= (D> +(-D)*+(-D+1 The solution set is {4, 4}.
=-1+1-1+1

=0

45. i® +i* +i? +1:(i2)3+(i2)2+i2+1
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Chapter 1: Equations and Inequalities

56. X’ +25=0 62. 10x%> +6x+1=0
x? =—25 a=10,b=6,c=1
X = +./—25 = +5i b® —4ac =6 - 4(10)()) =36-40=—4
The solution set is {-5i, 5i}. :—Gix/—_4:—6i2i:_i+li
2(10) 20 10710
57. x?>-6x+13=0 ) ) 3 1, 3. 1.
a=1b=_6c—13 The solution setis { ————i, ——+-—i

10 10" 10710
b? —4ac = (—6)% —4(1)(13) =36-52=-16

63. 5x% +1=
_—CO)EVI6 64, Xrl=2x
= 2 5x2 — 2x+1=0
The solution set is {3—2i,3+ 2i}. a=5b=-2c=1
b2 —4ac = (-2)° —4(5)(1) = 4—20 =16
58. X2 +4x+8=0 X_—(—Z)im_2i4i_l 2
a=lb=4,c=8 B 2(5) 10 575
b? —4ac = 4% —4(1)(8) =16 -32 =16
@) The solution set is {l =1, l+2|}
—4++-16 —4+4i . 5 5 5 5
X= = =-2=2i
2(1) 2 ,
The solution set is {—2—2i, —2+2i} . 64. 13x" +1=6x
13x%? —6x+1=0
59. x?—-6x+10=0 a=13,b=-6,c=1
a=1b=-6c=10 b? —4ac = (-6)% —4(13)(1) =36 -52 = -16
b? — 4ac = (- 6)% — 4(1)(10) =36 —40 = —4 L~ 6)++-16 _6+4i _3.,2,
X_—(—G)J_m/—4_612i_3+i 2(13) 26 13713
2(0) 2 The solution set is 38 _2; 3+2'
The solution set is {3—i,3+i} . 13 13"13 " 13
2 _
60. x2—2x+5=0 65. x?+x+1=0
a=1b=-2c=5 a=lb=lc=1,
2 _12 _ 1N
b? — 4ac = (~2)> —4()(5) = 4— 20 = ~16 b*—dac=1"~4()l) =1-4~=-3
L —CDEI6_2kdi xz‘l;—"l/zz‘lizﬁ':_%igi
B 2(1) 2 T @
The solution setis {1-2i,1+2i} . The solution set is {—%—%i, _%Jrgi}'
61. 8x*—4x+1=0
a=8b=-4.c=1 66. X —x+1=0
=lb=-lc=
b? —dac = (—4)% —4(8)(1) = 1632 = —16 ¢ - 1
b? —4ac = (-1)? —41)(1) =1-4=-3
L —C9EVT6_axai 1,1 (D" -40O
T 28 16 44 L —(DEV3_1£43i 1 43
The solution setis { =——=i, =+=i
4 444 The solution set is {; £% g}

94

© 2008 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.



Section 1.3: Complex Numbers; Quadratic Equations in the Complex Number System

67. x3-8=0 71, x*+13x+36=0
(x—2)(x2+2x+4):0 (x*+9)(x*+4)=0
X—2=0=>x=2 x2+9=0 or x?+4=0
or X2 +2x+4=0 x2=-9 o x2=-4
azzl,b=2,z:4 X =+vJ-9 or X =+vJ-4
b? —4ac = 2% — 4(1)(4) = 4-16 = ~12 C—13i of X ii

_ —24++/-12 _ —2+23i __1+.03 The solution set is {-3i, 3i,-2i, 2i}.
2(1) 2
The solution set is {2,—1—\/§i,—1+\/§i}. 72. x*+3x*-4=0

(x* -1)(x* +4)=0

68. x*+27=0 DA
(X+3)(X2—3x+9):0 (x=D)(x+ )(x + )

X+3=0=>x=-3

Xx—1=0 or x+1=0 or x> +4=0
x=1or x=-1or x)=-4

x=1or x=-1or x=i\/1=12i
The solution set is {-1,1,-2i, 2i}.

or x> -3x+9=0
a=1b=-3,¢c=9

b? —4ac = (-3)? —4(1)(9) =9-36 = —27

(=27 3331 3, 33, 73. 3x*-3x+4=0
2(1) 2 27 2 a=3,b=-3,c=4
2— =(— 2— = —_ = —
The solution set is —S,E—ﬁi,E i . b* —dac _( 8" —4(3)(4) =9 48_ 39
2 2 2 2 The equation has two complex solutions that are
conjugates of each other.
69. ‘=16
. 74. 2x% —4x+1=0
X'-16=0 a=2,b=-4,c=1
2 2
(x* -4)(x* +4)=0 b2 — dac = (-4)? —4(2)(1) =16-8 =8
(x—2)(x+2)(x2 +4):0 The equation has two unequal real number
solutions.
x—2=0 or x+2=0 or x> +4=0
x=2or x=-2or xX*=-4 75 2x"+3x=4
2
X=20r X=-2 o X=+vJ—4=12i 2x°+3x-4=0
a=2,b=3,c=-

The solution set is {-2, 2,-2i, 2i}.
b? —4ac = 3% —4(2)(—-4) =9+32 =41

70. The equation has two unequal real solutions.

3
)=

X—1=0 or x+1=0 or x?+1=0

76. X% +6 = 2x
X2 -2x+6=0
a=1,b=-2,¢c=6
b? — 4ac = (—2)* —4(1)(6) = 4— 24 =20
The equation has two complex solutions that are
conjugates of each other.

(x° )(x +1

1
0
0
(x— 1)(x+1)(x +1)=0
x=1or x=-1lor xX*=-—

1
x=1or x=-1or x:iﬂzii
The solution set is {-1,1,—i, i}.
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Chapter 1: Equations and Inequalities

77. 9x* —12x+4=0
a=9,b=-12,c=4

b? —4ac = (-12)> - 4(9)(4) =144-144 =0
The equation has a repeated real solution.

78. 4x% +12x+9=0
a=4,b=12,c=9

b? —4ac =122 — 4(4)(9) =144 -144 =0
The equation has a repeated real solution.

79. The other solution is 2+3i =2 -3i.
80. The other solution is 4—i = 4 +i.
8l. z+7=3-4i+3-4i=3-4i+3+4i=6

82. w—v—v=8+3i—(8+3i)
=8+3i—(8-3i)
=8+3i—-8+3i
=0+6i
— 6i

= (3-4i)(3~4)

= (3—4i)(3+4i)
=9+12i -12i -16i
=9-16(-1)

=25

83. z-

N

84. z-w=3-4i—(8+3i)
=3-4i-8-3i

=-5-7i
=-5+7i

V. 18+i  18+i 3+4i

Tl T 3-4i 3-4i 3+4i

_ 54+72i+3i+4i° 54+75i—4
941211211612 9+16
50+ 75i

= =2+3i
25

The impedance is 2+ 3i ohms.

85.

86, l:i+i_ 1.+ 1 .:(4—3!)+(2+.|)
Z 7, Z, 2+i 4-3i (2+i)(4-3i)
~ 6— 2i _ 6-2i  6-2i
8—6i+4i—3i> 8-2i+3 11-2i
So, Z 11-2i  11-2i 6+2i

T 6-2 6-2i 6+2i
_ 66+22i—12i —4i® 66 +10i+4
36 +12i —12i — 4i® 36+4
70+10i 7 1.
=———=—+—1I
40 4 4

The total impedance is £+%i ohms.

87. z+Z=(a+bi)+(a+hi)

=a+bi+a-Dbi
=2a

z-Z=a+bi-(a+bi)
=a+bi-(a-bi)
=a+bi—a+bi
= 2bi

88. z—a+bi=a_bi=a+bi=z

89. z+w=(a+bi)+(c+di)
=(a+c)+(b+d)i
=(a+c)—(b+d)i
=(a-bi)+(c—-di)
—a+bi+c+di
=7+W

90. z-w=(a+bi)-(c+di)

=ac+adi+bci+bdi?
=(ac—bd)+ (ad +bc)i
=(ac—bd)—(ad +bc)i

Z-W=a+bi-c+di
=(a—hi)(c—di)
=ac—adi-bci+bdi?
=(ac—bd) - (ad +bc)i

91 -92. Answers will vary.
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

Section 1.4 12. J1-2x-1=0
3 —
1. True J1-2x =1
3
J1-2x) =2
2. Y-8==2 ( )
1-2x=1
3. 6x°—2x% =2x*(3x-1) —2x=0
4. extraneous x=0
' Check: J1-2(0)-1=J1-1=0
5. quadratic in form The solution set is {0}.
6. True
13. sx-4=2
7. NJ2t-1=1 . 4,
> (¥5x-4) =2
(Vat-1) =1 5x—4-16
2t-1=1 5x =20
t=1 Check: 4/5(4)—4 =416 =2
Check: /2(1)-1=+1=1 The solution set is {4}.
The solution set is {1}.
14.  RY2x-3=-1
8. \N3t+4=2 5
) (E/zx—s) =(-1)°
(\/3t+4) =22 oy 31
X—3=-—
3t + 4 = 4 2X — 2
3t = O X = 1
t=0 7 Check: §2(1)-3=%-1=-1
Check: “_3(0) ﬂ' =V4=2 The solution set is {1}.
The solution set is {0}
15 Ux¥+2x=-1
9. JV3t+4=-6 5
Since the principal square root is never negative, («5/x2 + 2x) = (_1)5
the equation has no real solution.
X2 +2x=-1
10. V5t+3=-2 . . X2 +2x+1=0
Since the principal square root is never negative,
the equation has no real solution. (x+1)2 =0
11. A-2x-3=0 X+1:01
J-2x =3 - .
3 Check: 3/(-1)*+2(-1) =¥1—2=¥-1=-1
$-2x) =3
( ) The solution set is {-1}.
1-2x=27
—2x=26
x=-13

Check: J1-2(-13)-3=327-3=0

The solution set is {-13}.
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Chapter 1: Equations and Inequalities

16.  Yx*+16=+5 20. V12— x =x
4 4 2 _ 2
(4/X2 +16) :(\/g) (\/12—x) =X
X? +16 = 25 12-x=x"
2 =9 x* +x-12=0
=43 (x+4)(x-3)=0
Xx=—4o0r x=3
Check—3: 4(=3)° +16 = 4/9+16 = /25 = /5
-9 V255 Check —4: J12—(-4) =16 =4 = —4
Check 3: #/(3)° +16 = 4/9+16 =425 =5 Check3: 12—3-+8-3-3
The solution set is {-3,3}. Disregard x = —4 as extraneous.
The solution set is {3}.
17. X =8/
2 21, x=2Jx-1
(4 =(8%) .
X2 = 64x X :(2 X_l)
X* —64x =0 x* = 4(x~1)
X(x—-64)=0 X2 = Ax—4
x=0 or x=64 X2 —4x+4=0
Check 0: 0=8J0  Check 64: 64 =864 (x=2)*=0
0=0 64 =64 X=2
The solution set is {0,64} . Check: 2=2v2-1
2=2
18. X = 3Vx The solution set is {2}.
2 2
(%) =(3v) 22. x=2J-x—1
2 2
x? = Ox < = (2d7x1)
2
X“=9x=0
x(x-9)=0 X =4(-x-1)
= e
x=0 or x=9 2,4 X4_04X 4
Check 0: 0=3J/0  Check9: 9=3.9 x X+2_
0=0 9-9 (x+2)"=0
The solution set is {0,9} . X=-2
Check: —2=2,/-(-2)-1
19. V15-2x = x —-2#2
2 The equation has no real solution.
(Vi5-2x) =x°
15— 2x = x?
X2 +2x-15=0

(x+5)(x-3)=0

x=-50r x=3

Check -5: \/15—2(-5) =/25 =5 -5
Check 3: ./15-2(3) =/9=3=3

Disregard x = -5 as extraneous.
The solution set is {3}.
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

23. VX2P-x-4=x+2 26. 2++/12-2x =X

2 2 2 o
(J;_j;jZ):(x+2) (Viz=2x) = (x-2)?

X2 —x—4=x>+4x+4

-8 =5x 12-2x=x?—4x+4
_8_ 0=x?-2x-8
S (x+2)(x-4)=0

X=—2 or x=4

Check —2: 2+ /12-2(-2) =2+/16 =6 % —2

(@]

=

D

(@)

L
_

|
1| o
N—
N

|

|
1| co
(BN ~

|

I

Il

|
u1| oo
N—

+

N

64 2
_+__4 —
255 5 Check 4: 2+.12-2(4) =2++/4=4=4
4 _2 Discard x=-2 as extraneous.
25 5 The solution set is {4}.
2 2
5 5 27. \2x+3-/x+1=1

V2x+3=1++/x+1

N

The solution set is {—%}

24, A3—x+x® =x-2 2X+3=1+24/x+1+x+1
(~/3—x+x2)2=(x—2)2 X+1=2x+1
2
3-x+x>=x*—4x+4 (X+1)2=(2VX+1)
3x=1 X2 +2x+1=4(x+1)
1
x=3 X2 +2X+1=4x+4
2— _ =
Chk-31 12_12 X*—-2x-3=0
eck: “\3)73) Tl3)” (x+1)(x-3)=0
X=-1or x=3
3 1, 1_5
3’9 3 Check -1: \/2(-1) +3-+-1+1
Smce.the prmtc):lpal sqularz root is aI;]/va)l:s anon- —1-J0=1-0=1=1
negative number; x =z does not check.
J _ 3 _ Check 3: /2(3)+3-+/3+1
Therefore this equation has no real solution.
=9 -4=3-2=1=1
25. 3++/3x+1=x The solution set is {-1,3} .

V3x+1=x-3
2
(\/3x+1) =(x-23)?
3x+1=x%>—6x+9
0=x*-9x+8
0=(x-1(x-8)
x=1or x=8
Check 1: 3+31)+1=3+/4=5=1
Check 8: 3+./3(8)+1=3+~/25=8=8

Discard x =1 as extraneous.
The solution set is {8}.
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Chapter 1: Equations and Inequalities

28. 3ax+7++/x+2=1 30. V3X-5-x+7 =2
V3x+7 =1-/x+2 P3X—5 =2+4-/x+7
(Vars7) =(1-Vx+2) (Vax=s)" =(2+x+7)
3x+7=1-2/x+2+x+2 3X—5=4+4/X+T7 +X+7
2x+4=-2x+2 2x-16=dx+7
X-2=x+2 (2x-16)° = (4x+7)
(—x-2)* = (\/m)2 4x? — 64X + 256 =16(x+7)
X2 +4X+4=X+2 4%% — 64X + 256 =16X +112
X2 +3x+2=0 4x* —80x+144=0
(x+1)(x+2)=0 X2 —20x+36=0
x=-1orx=-2 (x—2)(x-18) =0
Check —1: \/3(-1)+7 ++/-1+2 x=2or x=18
=V4+1=2+1=321 Check 2: /3(2)-5-v2+7
Check —2: 3(-2)+7 +-2+2 =V1-V9=1-3=-2%2
—1+J0=140=1-1 Check 18: /3(18)-5-+/18+7
Discard x =—1 as extraneous. =49 -\/25=7-5=2=2
The solution set is {-2}. Discard x =2 as extraneous.

The solution set is {18}.

29, V3x+1-+/x-1=2

V3x+1=2++/x-1 3L V3-2Yx=x
() = (21 (Vo2 ()
3X+1=4+4/x-1+x-1 3-24x =x
2x-2=4x-1 ~2x =x-3
(2x-2) =(4Vx-1) (~2vx) =(x-3)"
4x% —8x+4=16(x-1) 4x = x? —6x+9
X2 —2x+1=4x—4 0=x*-10x+9
X —6x+5=0 0=(x-1)(x-9)
(x-1)(x-5)=0 x=1 or x=9
x=1or x=5 Check 1: Check 9:
Check 1: /3() +1-+1-1 V3-21=41 3-29 =49
=J4-J0=2-0=2=2 3-2=1 3-2.3=3
Check 5: /3(5)+1-+/5-1 V1=1 J-323
=16 -A=4-2=2=2 _ 1=1
. ) Discard x =9 as extraneous.
The solution set is {1,5} . The solution set is {1}.
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

32, J10+3Vx =x 3. (5x-2)"=2
2 3
(Vio+3vx] =(vx)' ((5x-2)"*) =(2)°
10+3Yx =X My
3Jx =x-10 =2
(3&)2 = (x-10Y’ Check: (5(2)-2)"" =8"° =2
9% = x2 — 20X +100 The solution set is {2}.
2
0=x“-29x+100 36. (2x+1)1/3 _ 1
0=(x-4)(x—-25) 3
1/3 3
Xx—4 o x=25 ((2x+1)"°) =(-1)
Check 4: Check 25: 2x+1=-1
V10+3V4 =4 V10+325 =25 2X=—i
X=—
J10+3-2=2 V10+3-5=5 s s
Check: (2(-1)+1) " =(-1)" =-1
J16 =2 J25 =5 e soluti .
429 5_5 The solution set is {-1}.
Discard x =4 as extraneous. U2
The solution set is {25}. 37. (x2 +9) =5
2
33 (3x+1)"7 =4 ((XZ +9)1/2) =(5)
2
((3x2)"2) = (4)" X?+9=25
3x+1=16 x? =16
3x=15 X=1J16 =44
1/2
x=5 Check —4: ((—4)2 +9) —25Y2 =5

Check: (3(5)+1)"" =16"2=4

2 1/2 12
N Check4: ((4)°+9] ~=25"2=5
The solution set is {5}.

The solution set is {—4,4} .

3.  (3x-5)"*=2
(3651 =2 38. (x*-16) =9
2
3x—35:4 ((x2—16)1/2j = (9)
Xx=9
(=3 x* -16 =81
x? =97
. V2 _ 2
Check: (3(3)-5) ~=4"2=2 X = +97

The solution set is {3}.

1/2
Check —/97 : ((—\/ﬁ)z —16) —g12 =9

1/2

Chek &7 : ((&7) 16| -8 -9
The solution set is {—\/ﬁ«/ﬁ} .
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Chapter 1: Equations and Inequalities

39. x¥2-3xY2=0 45, x8+7x3-8=0
x"2(x-3)=0 (x3+8)(x3—1):0
1/2
x7©=0o0rx-3=0 x*+8=0 or xX*-1=0

x=0 or x=3
Check 0: 0¥2-3.0Y2=0-0=0
Check 3: 3¥2-3.3"2=3,/3-3/3=0
The solution set is {0,3} .

xXX=-8 or x=1
X=-2 or x=1
The solution set is {-2,1}.

20. 34 _oxtl4 —p 46. x°-7x3-8=0

3 3,4\ _

X4 (x2-g) =0 (x*-8)(x* +1)=0
-0 or w29 x*-8=0 or x*+1=0
x=0 «—81 x*=8 or xX*=-1
Check 0: 0¥4-9.0Y4=0-0=0 x=2 or x=-1

Check 81: 8194 —9.8144 — 2727 -0 The solution setis {-1,2}.

The solution set is {0,81} . a7 (x+ 2)2 7(x+2)+12=0

41. x* —5x* +4=0 Let u=x+2, 50 that u? = (x+2)°,
(X2_4)(X2_1):0 u?+7u+12=0
x*~4=0 or xX*~1=0 (u+3)(u+4)=0
x=42 or x=11 u+3=0 oru+4=0

The solution setis {-2,-1,1,2}. U=-3 or u=-4

42,  x*-10x*+25=0 X+2=-3 or x+2=-4

x=-5 or X=-6
(XZ _5)()(2 _5) =0 The solution set is {-6,-5}.

x*-5=0
x =5 48. (2x+5)" —(2x+5)-6=0
The solution set is {_\E\/E} Letu =2x+5 sothat u? = (2x+5)’.
2— —b =
4. 3x*-2x-1=0 ”3 u26 8
u-3)(u+2)=
(3x* +1)(x* -1)=0 (u=3)(v+2)
u-3=0 or u+2=0
3x*+1=0 or x*~1=0 u=3 or U=_2
2 2
x“=-lor x°=1 2x+5=3 or 2x+5=-2
Not real or Xx=1 7
The solution set is {-1,1}. x=-1 or X=-7%
44, 2%* _5x2 _12 -0 The solution set is {—%,—1}.

(2x2+3)(x2—4)=0
2x2+3=0 or x)-4=0
2x2=-3 or Xx’=4
Not real or X=x
The solution set is {-2,2}.
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49. (3x+4)°—6(3x+4)+9=0 u+2=0 oru+l=0
2
Let u=3x+4 sothat u2:(3x+4)2. U:—§ or u=-1
2 _ 2
u°-6u+9=0 l-y=-% —y=—
) y 3 orl-y=-1
(u—3) =0 y:g or y=2
u-3=0 3
u=3 The solution set is {§, 2}.
3x+4=3 3
1
X=-3 53.  x—4x/x=0
1-4 =0
The solution set is {—%} X( \/;)
x=0 or 1-4/x=0
50. (2-x)*+(2-x)-20=0 1=i‘#§
1
1_Jx
Let u=2-x so that u2:(2—x)2. ‘2‘ ,
1 _
u?+u-20=0 (1) _(\/;)
(u+5)(u-4)=0 ==X
u+5=0 or u-4=0 Check:
u=-5 or u=4 x=0: 0-4(0/0=0
2-x=-5 or 2-x=4 0=0
=7 =-2 .
x=roor X x=151 (15)-4(%)y5% =0
The solution set is {-2,7}. . 1
- 4(%)(5)=0
51. 2(s+1)"-5(s+1)=3 i_1-90
Let u=s+1so that u2=(s+1)2. 0=0
2u% -5u=3 The solution set is {0, %}
2u?-5u-3=0
(2u+1)(u=3)=0 54. x+8J/x=0
20+1=0 or u-3=0 8x/_=—x
2 2
u:—% oo u=3 (8*/;) =(-x)
1 64x = x*
s+1=—§ or s+1=3 0= %2 —64x
s=-3 o s=2 0=x(x-64)
2 x=0 or x=64
The solution set is {—%,2}. Check: x=0: 0+8/0=0
0=0
52. 3(1-y)*+5(1-y)+2=0 X=64: 64+8\64 =0
Let u=1-y sothat u? =(1-y)’. 64+64+0
32 45042 < 0 The solution set is {0} .

(Bu+2)(u+1)=0
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Chapter 1: Equations and Inequalities

55.

56.

57.

X+~/x =20
Let u=+/x sothat u®=x.
u?+u=20
u>+u—-20=0
(u+5)(u-4)=0
Uu+5=0 or u-4=0
u=-5 or u=4
Yx=-5 or x=4

not possible or x=16

Check: 16++/16 =20
16+4=20
The solution set is {16} .

X+/X =6
Let u=+/x sothat u?=x
u>+u=6

u>+u-6=0

(u+3)(u-2)=0
u+3=0 or u-2=0
u=-3 or u=2
Yx=-3 or Jx=2
4

not possible or X=

Check: 4++/4=6
4+2=6
The solution setis {4} .

2 —2t"* +1=0
Let u=tY* sothat u® =t"2.
u?-2u+1=0
(u-1%=0
u-1=0
u=1
4 _q
t=1
Check: 12 -2(1)"* +1=0
1-2+1=0
0=0
The solution set is {1} .

Check: 16" -4(16

A2 44 4o

Let u=2zY* sothat u?=z"2.
ul—4u+4=0
(u-2)*=0
u-2=0
u=2
1/4:2

z=16

)1/4+4:0

4-8+4=0
0=0

The solution set is {16} .

4xM2 _9xt* 1 4=0
Let u=x"* sothat u®=x"2.
4% -9u+4=0

Check x = (

9+\/ﬁj4]1/2 _9[[94_@]4}1/4 y

LDV 4@ 9417

2(4) 8

W4 94417
-8

=
8

9+Jﬁ]4_
Ok

I
o

8

J2—9[9+mj+4:0

8

(9+\/ﬁ)2_9(9+£/ﬁ}4:0

64

0 +37) A2 e oo

4(9+Jﬁ)2 —72(9+Jﬁ)+256=0
4(81+18J1—7+17)—72(9+J1_7)+256:o
324+ 724/17 + 68— 648 — 72/17 + 256 = 0

0=0

© 2008 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.



60.

61.

Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

4
Check x:(g_g/ﬁj :

{2 A=

(=74

4(81-18J17+17)—72(9-J1_7)+256 -0

324 - 7217 + 68— 648+ 7217 + 256 = 0

AN\V/4
J ] +4=0

4
The solution set is {[9_;/177} [

X231 2=0

Let u=x"* sothat u? = x"2.

u?-3u+2=0

(u-2)(u-1)=0
u=2 or u=1
X1/4 :2 or Xl/4 :1
=1

x=16 or X
Check:

x=16: 16Y2 -3(16)"*

x=1: 2 -3(1)"* +2=0
1-342=0
0=0

The solution set is {1,16} .

U5x? —6)4 =x*
5x2 -6 = x*
0=x*-5x*+6
Let u=x* sothat u® =x*.
0=u®-5u+6

—

3
x> =3 or x2 =2
+

+2=0
4-6+2=0

Check:

X = —/3: 45(—\/5)2 —6=-/3
{15-6 =3
Yo =3

x=3 {l5(13) -6 =3

15-6 =13

Yo =13

J3=43
x=—V2: 4f5(~2) -6 =2
$10-6=—/2
Y4 £ -2

x=v2: §5(v2) ~6=+2

410-6 =2

Ya=12

V2=42

V4-5x2 =x

4
(\4/4—5x2) =x*
4-5x% = x*

0=x*+5x*-4
Let u=x? sothat u?=x*

0=u?+5u-4
L _T5EY5 - 4W(4) _-5+41
B 2 B 2
2 —Si\/ﬁ
X ==

K=+, |2Vl
2
-5-/41

Since —S—Jﬂ<0, X=x 5

Since x is a fourth root, x =—, /_5+Tm is also

not real. Therefore, we have only one possible

solution to check: x = ,/_SJFT\/H :

is not real.
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Chapter 1: Equations and Inequalities

Check x= | 5+Y4L. Check x =1
’ (1)* +3(1)+4/(1)* +3(1) =6

2
445 +\/ﬁ _ |5V 1+3++/1+3=6
e e 4+4=6
6=6

5441 [-5++/41
‘{/4_5[ +2 ):\/ :

The solution set is {-4, 1}.

2
2 _ay_ fy2_ay_
48_5(_5+m) T 64. x°—3x >; 3x=2 o
2 = 5 Let u=+/x"-3x sothat u® = x*-3x.
2— =
J33-5Va1  [54a1 Juu=2
2 - 2 u‘-u-2=0
u+l)(u-2)=0
,/66-10v41  [-5++/41 (u+1)(u-2)
= u=-1 or u=2
4 2
2 2
25-10V41+41  |-5+41 VX©=3x=-1 or X" -3x =2
= Not possible or X2 —3x=4
x> —3x-4=0

4 2
4 (_5 + \/H)Z —5++/41
\ 4 N\ +2

(x—4)(x+1)=0
Xx=4 or x=-1

\/—5+\/ﬂ :\/—5+\/H Check x =4:
’ ¢ (4)* -3(4)—+/(4)* -3(4) =16-12-/4
The solution set is —5+—\/ﬂ . =4-2=2
2 Check x=-1:

63. X2 +3x+Vx>+3x=6
Let u=+x%+3x sothat u? = x?+3x.

(RN
I
[EN

(-1 -3(-D) (-1 -3(-

The solution set is {-1, 4.

u?+u=6
u2+u-6=0 5. —~ -1 .
(u+3)(u-2)=0 (x+1 x+1
u=-3 or u=2 Let u=—2_ so that uzz(ijz.
Vx+3x=-3 or x> +3x =2 x+1 x+1
Not possible or X2 +3x =4 u=u+2
X2 +3x-4=0 u?-u-2=0
(x+4)(x-1)=0 (u+1)(u-2)=0
x=-4 or x=1 u=-1 or u=2
Check x=-4
ﬁz—l or $=2

(—4)? +3(—4)++/(-4)* +3(-4) =6
16-12++/16-12 =6

16-12+/4 =6
6=6

1=-—x-1 or 1=2x+2
X=-2 or -2x=1
1

X=-=
2
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

66.

2
Let u=— sothat u® :[Lj .
1 x—1

u?+u=12

u?+u-12=0

(u+4)(u=3)=0
u=-4 or u=3

1
——=-4 or
x-1

Il Il
w w
=
|
w

1
1=-4x+4 or 1
4x =3 or 4

Il
w
>

>
Il
|
o
=
>
Il
w| s

The solution set is {%%}

67. 3x2-7x1-6=0

68.

Let u=x" sothat u?=x72.

u?-7u-6=0
(Bu+2)(u-3)=0
u=—% or u=3
x‘l——% or x1t=3
-1 -1 _ 2 - -1 -1 _ -1
(x ) —(—gj or (x ) =(3)
x=—§ or x:l
2 3
Check:

3(9)-7(3)-6=0
27-21-6=0
0=0

. . 31
The solution set is {(——,=}.
{ 2'3

—_——

2x2-3x1t-4=0
Let u=x" sothat u?=x2.
2u-3u-4=0
U —(-3)£(-3)° - 4(2)(-4) 3++41
2(2) 4
:3+«/ﬂ or u:3_m
4 4
X,1:3+\/H or X,1:3—\/H
4 4
-1 -1
1 ’1_ 3+\/H -1 ’1_ 3—\/H
SEESRIGEES
co 4 (3-vA1) o 4 (344l
3+/41(3-+/41 3-+/41|3++/41
C12-481 1244441
Y )
:—3+\/H :—3—x/ﬁ
8 8
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69.

© 2008 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently

Check x =

—3+4/41 B ~3+4/41 N
{247 {2 o

—3+4/41,
—5

(_3+6jﬁ)2 _3(—33@}4:0

2(64)—3(8)(—3+\/ﬂ)—4(—3+«/ﬂ)2 =0
128+72—24M—4(9—6Jﬁ+41)=0

2

128+ 72— 24+/41 - 36+ 24/41-164 =0
0=0

Check x =

—3-a1)" . (-3-va1)’
(i

—3-/41,
=

2 ﬁ —3(_3%\/4_1}4:0
2(64)—3(8)(—3—«/4_1)—4(—3—«/4_1)2 =0
128+72+24/41-4(9+6V/41+41) =0
128+ 72 +24/41-36 - 24\/41-164 =0

0=0
The solution set is {_3 ‘8\/H 3 +8\/H} |
2X2/3_5X1/3_3:0
Let u=x"3 sothat u?=x?3,
2u?-5u-3=0
(2u+1)(u-3)=0
1
2 =3
u 2 or u
1/3 1 U3
T2 =3
X > or X
3
s _(_1 133 _ ()3
(X )_(_Ej or (x )_(3)
1
=73 @ x =27
8

2/3 1/3

1 1 1

Check x=-=: 2| -= -5 —= -3=0
K X="3 (8) ( j

The solution set is {—%,27} .

70. 3x*345x¥3_2=0
Let u=x?"% sothat u®=x"*2

3u?+5u—-2=0
(Bu-1)(u+2)=0
u=% or u=-2
w213 :% or W23 = o
a3 _(1 ’ 203\3 [/ o\3
(e =(5) o (¢ =2
et o X2 =-8

1 5
Zl+Z2_2=
3 9j+3 0
15
§+§—2—0
2-2=0
0=0
1 3 B
Pt — =+ | — =+—
Note: £/27 ‘\/; 79
The solution set is {—g g}
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v ¥ v
7 | — | +——=
(v+l) +v+1 8

2
v v
— 2| — |=8
(v+1) * (v+1)

2
Let u=—" so that uzz(Lj .
v+1 V+

1
u?+2u=8
u®+2u-8=0
(u+4)(u-2)=0
u=-4 or u=2
v v
v+1 or v+1
v=—4v-4 or V=2v+2
4
v_—g or v=-2

4y 2(—4j
Check v:—g: 5 + > =8

16-8=8
8=8
Check v:—2:( 2 )2+ 2(-2) =
-2+1 (-2)+1
4+4=8
8=8

The solution set is {—2, —%}

2
72. (ﬁj :6(%j+7
y 2 y ?
Let u:m so that u :[ﬁj .
u? =6u+7
u?-6u—-7=0
(U-7)(u+1)=0

u=-1 or

Y
y

c
Il
~

‘<
Il
~

=-1 or

<
I

-1
y=-y+1 or
2y =1 or

Lo
y=3

|
[<}}
< <K < P

o

|~

~N <
I
~

Il
ol

Check y :% :

N
N

I
»
+
~

|
N
_

Il
[<2]
|
[N
~—
+
~

7~ N\
N
LS
H
Ne—
N L S
Il
o
7\
=
LS
=
N
+
\l

Il
[N

. . (17
The solution set is {E’E} .
73. x32-9x=0
x(x2—9)=0
x(x—3)(x+3)=0
Xx=0 or x-3=0 x+3=0

X=3 X=-3
The solution set is {-3,0,3} .

74. xt—x? =

x* (x-1)(x+1)=0

x>=0 or x-1=0 or x+1=0
x=0 x=1 x=-1
The solution set is {-1,0,1} .
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75. 4x3 = 3x? 80. X +4x% —x-4=0
4x3-3x* =0 x*(x+4)-1(x+4)=0
x? (4x-3)=0 (x+4)(x*-1)=0
x*=0 or 4x-3=0 (x+4)(x=1)(x+1) =0
x=0 4x=3 X+4=0 or x-1=0 or x+1=0
x=§ X=-4 x=1 X=-1
4 The solution set is {-4,-1,1} .

The solution set is {O%} .
8l.  x®-3x?-4x+12=0

76. x> = 4x°3 x? (x—3)-4(x-3)=0
X —4x* =0 (x—3)(x2—4)=0
x3(x2—4)=0 (x=3)(x-2)(x+2)=0

x3(x—2)(x+2)=0 X—3=0 or x—2=0 or x+2=0

3 x=3 X=2 X=-2
X*=0 or x-2=0 or x+2=0 The solution set is {-2,2,3} .
x=0 X=2 X=-2
The solution setis {-2,0,2}. 82 W 3x% —x1+3=0
2 —
7. X 4x2-20x=0 X*(x=3)-1(x-3)=0
2 _q\_
x(x2+x—20):0 (X—3)(X —1)_0
X(x+5)(x—-4)=0 (x=3)(x-1)(x+1)=0
Xx=0 OF X+5=0 or X—4=0 Xx=3=0 or x-1=0 or x+1=0
x=_5 X=4 x:3_ _x:l x=-1
The solution setis {-5,0,4} . The solution setis {~11,3} .
3 2
78, X3 4+6x2—T7x=0 83. o 2X° +4 = x° +8x
X(X2+6X—7)=O 2 2X° —x"-8x+4=0
2Xx-1)-4(2x-1)=0
X(x+7)(x-1)=0 x*(2x-1) (zx )
X=0 or Xx+7=0 or x-1=0 (2x-1)(x* -4)=0
X=—7 x=1 (2x-1)(x-2)(x+2)=0
The solution setis {-7,0,1} . 2x—1=0 or x—-2=0 or x+2=0
2X=1 X=2 X=_2
79. X +x2-x-1=0 1
X:_
x*(x+1)-1(x+1)=0 2
(x+1)(x2-1):0 The solution set is {—2,%,2}.
(x+1)(x—1)(x+1):0
Xx+1=0 or x-1=0
x=-1 x=1
The solution set is {-1,1} .
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84.

85.

86.

87.

Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

3x3 +4x% = 27x+36
3 +4x2 -27x-36=0
x*(3x+4)-9(3x+4)=0
(3x+4)(x*-9)=0
(3x+4)(x-3)(x+3)=0

3x+4=0 or x—3=0 or x+3=0
3x=-4 X=3 X=-3
w4
3

The solution set is {—3,—%,3} .

5x3 +45x = 2x* +18
5x® —2x? +45x-18=0
x*(5x-2)+9(5x-2) =0
(5x-2)(x* +9)=0
5x-2=0 or x*+9=0

5x=2 X2 =-9
w=2 no real solutions
5

The solution set is E} .

3x® +12x =5x% +20
3x3 —5x% +12x—20=0
x*(3x-5)+4(3x-5)=0
(3x-5)(x*+4)=0
3x-5=0 or x*+4=0

3x=5 =4
) no real solutions
3

The solution set is {%} .

x(x2 —3x)1/3 + 2(x2 —3x)4/3 =0
(x2 —3x)1/3[x+2(x2 —3X):| =0
(x2 —3x)l/3 (x+2x2 —6x)

(x2 —3x)l/3 (2x2 —5X) =0

0

88.

(x2 —3x)1/3 =0 or 2x>-5x=0
x> -3x=0 or 2x*>-5x=0
x(x=3)=0 or x(2x-5)=0

Xx=0o0r x=3 or x=0 or x=%
The solution set is {O, g 3}.

3x(x2 + 2x)l/2 —2(x2 + 2x)3/2 =0

(x2 + 2x)1/2 [3x—2(x2 + 2x)] =0
(x2 + 2x)1/2 (3x—2x2 —4x) =0
(x2 + 2x)1/2 (—2x2 —x) =0
(x2+2x)1/2=0 or —2x—x=0
x2+2x=0 or 2x°+x=0
X(x+2)=0 or x(2x+1)=0
x=0o0r x=-2 or x=0 or x=—%
Check x=0:
3.0(0%+2.0)"" ~2(0* +2.0)"" =0

3'0(0)1/2 _2(0)3/2 -0

Check x=-2:
(-2 (22 +2-2) " ~2(-22+2-2)" =0

1/2 32

3(-2) (4-4)"2 ~2(4-4)" =0
3(-2)(0)"*-2(0)"* =0
3(-2)(0)-2(0)=0

0

Check x = —% :

3(-3)((-) +2(-2) ~2((-2F +2(-2)

The solution setis {-2, 0}.
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Chapter 1: Equations and Inequalities

89. x—-4xt?+2=0
Let u=x"? sothat u?=x>.
u?—4u+2=0

_ (9 \/(—4)2 —4(1)(2)
_ 4B _ 4+2\f 213

2
u—2+\/— or u=2- \/—

1/2 2+\/’ or 1/2 =2 \/_

(2 =(22 o (7)< (2- 2]
~(2442) o x=(2-42)

Check x:(2+x/§)2:

(2+\/§)2—4(2+\/§)+2=0

4442+2-8-42+2=0
0=0

Check x:(Z—x/E)z:

(2_ﬁ)2—4(2—ﬁ)+2=0

4-42+42-8+42+2=0
0=0
The solution set is

{(Z—ﬁ)z, (2+J§)Z}z{o.34, 11.66} .

90. x*P4+axtPy2=0
Let u=x"3 sothat u?=x*3
u?+4u+2=0

_—A£4 -40)(2)

2(2)
_—4+8 _ —4+2\/—__2+f
2 2
U=-2++2 or u=-2-+2

B_o24y2 or xP=22-2
=(—2+\/§)3 or x:(—2—\/§)3

Check x= (—2+\/§)3:
1/3

((—2+«/§)3j2/3 +4((—2+x/§)3j +2=0
(—2+\/§)2 +4<—2+\/§)+2=0

4-0J2+2-8+42+2=0
0=0

91.

Check x :(—Z—x/Ef:
1/3

((-2—@)3jm +4((—2—J§)3j +2=0
(—2—\/§)Z+4(—2—\/§)+2:0
4+4J2+2-8-4J2+2=0
0=0

The solution set is

{(_2_\/5)3 , (_2+J§)3} ~{-39.80, —0.20} .

x4+\/§x2—3:0
Let u=x? sothat u?=x".
u +\/—u 3=0
—J/3* -4 1 —3 \/§+\/—
u_-f+r N _-f-r
2 2
RIS Xz_-ﬁ-r
/—f+ /—f
Notreal

Check x = _\/73—;\/1_5:
(o

(—‘*/5;*/1_5]245(—_&;@}—3:0

~3=0

3-2/3V15+15 | V3(—3) /315
4 2
18—24/45 —3+J_

4
9-+/45 _3+J_
2 2
9—\/E-3+JE_3
2

=0

3-3=0
0=0
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

S b e s e s S

3—2\/5\/E+15+*/5(—\/§)+‘@JE (ﬂ}:ﬁ[@j—z:o
2

> ~3=0
18- 2J_ —3+J_ 12-2420  -2+4J20 ,_,
4 2 -
9 \/75 —3+\/— 6-/20—2++/20
2 2
9- \/7 3+4/45 30 2-2=0
2 0=0
3-3=0 The solution set is
0=0
The solution set is { \/ /24410 \/ \/E“/—} {-0.93, 0.93}.
93. 7r(1+t)2 =z +1+t
92. x*+/2x2-2=0 Let u=1+t sothat u? =(1+t)’.
Let u=x? sothat u®=x* rul=rz+u
uw?+J2u-2=0 rul-u-z=0
2 2
(1D + /(- — _ 2
~2+(V2) -4(1)(-2) _ 3410 o “EDENVED -4 (r) _1eVl+dr
2(1) 2 \/_2
1+vV1+4
_I+J— or u——_\/i_\/E 1+t:#
- 2
/ 2
W2 = ¥2++10 2+\/_ 2 - 2—\/1_0 fo_qqttvivdr”
= or x°= o
_ + _ 2
oy SR f k= Y20 f Check t= 1+ 1F 142"
2
Notreal 2
1+31+472° | 1++1+47°
—\/E+\/E. i 27 T 2z
Check x = -
4 2 1+ 21+ 472 +1+47° 1++1+ 472
_ _ T =7+
[/ 2;@] _H/E{ 2;\/1—0J _2-0 { 4r? } 2
) 2+ 2V1+4x° +47° 277 +1++1+47°
(— 2+x/1_OJ +\/§[— 2+\/l—0j_220 A - o
2 2 1+1+47% + 272 _ 272 +1++1+ 472
12-2J20 —2+/20 2 27
) + > -2=0
6—-+20-2 20
—*/_ +\/_—2=0 Check t=-1+ —1 W
2 2
2-2=0
0=0
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Chapter 1: Equations and Inequalities

2
1-v1+472 1-1+ 472
T =+
27 27

1-241+47% +1+ 42 1-+1+47?
T =7+
Ar? 27

2-21+ 472 +4x%  27% +1-1+47°

4 2
1-V1+47% +27% 272 +1-+1+47°
27 - 2

The solution set is

2 2
{_“1— 1+4r? ) 1ol }

27 27
~ {—1.85, 0.17}.

94, z(l+r)’ =2+47(L+r)
Let u=1+r sothat u? =(1+r)’.
7u? =2+ 7u
U’ —zu—2=0
Uz ~(-7) ++/(-7)° +4(7)(-2)
2(7)

_ r+\r? 87

2

_ ﬁi\/ﬂz +8r

21

ﬁi\/ﬂz +8r

27

7r+\/7z2+87z,

2

1+r

r=-1+

Check r=-1+

2r 2r

2
ﬂ_[ﬂ'+\/ﬂ'2+8ﬂ'] _2+”[7r+\/7z'2+87z'

4r? 2r

272° + 27\ 7? + 87 + 87 _2+7z'+\/7z2 +87

A 2

7 +NA +87 +4 b+x+n+8x

2 2

”[7:2 +27r\/7z'2+87z'+7z'2+87z']:2+”[7r+\/72'2+87r

r—7r? +8rx .

2

Check r=-1+

2
[7:—\/712+87TJ _ [72‘—\/7[2+87Z
| ——— | =2+ ———

2r 27

ﬂ[ﬂ'z—27r\/7r2+8ﬂ'+7r2+8ﬂ']_2+7{7z—\/71'2+87z'

4r? 27

27% — 27N 7’ + 87 + 87 _2+7z'—\/7r2+871'

Az 2

-7t +8r7 +4:4+7r—\/7r2+87r

2 2

The solution set is

-7’ +8x r+\N7 +8r1
-1+ > , —1+ >
Vs Vs

~ {—1.44, 0.44}.
95, k?—k =12
k?—k-12=0
(k—4)(k+3)=0
k=4 or k=-3
x+3_ or X*+3__
Xx-3 x-3
X+3=4x-12 or x+3=-3x+9
3x=15 or 4x =6
6
= =—=1.5
x=5 or X 7

Neither of these values causes a denominator to
equal zero, so the solution set is {1.5, 5}.

96. k? -3k =28

k?-3k-28=0

(k+4)(k—7):0
k=-4 or k=7

X_+3=_4 or XL:%:
X—4 X—4
X+3=-4x+16 or Xx+3=7x—-28

5x =13 or —-6x =-31

13 31

=—=26 =—=517
X== or X=%

Neither of these values causes a denominator to
equal zero, so the solution set is

13 31
{g'g} ~{2.6,5.17}.
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Section 1.5: Solving Inequalities

97. Solve the equation é N 11&:) = 4 100. Answers will vary. One example: v X+1 =—1.
s, Js 4—0 101. Answers will vary. One example: X — Jx-2=0.
1100 = 4 .
s 102. Answers will vary.
S
s+275\/§—440;):0 Section 1.5
Let u:\/g, so that u” =s.
u? +275u—4400 = 0 Loxz=20 0
275+[275 — 4(1)(-4400) A R
U=
75+ 93’2225 2. f;lls_es. >—i 2is to the left of —2 on the number line,
D — .
u=15.1638 or u = —290.1638 3. negative
Since U =+/s, it must be positive, so '
s=u?~ (15.1638)2 ~229.94 4. closed interval
The distance to the water's surface is 5. multiplication properties (for inequalities)
approximately 229.94 feet.
6. True. This follows from the addition property
2 for inequalities.
98. T= ,4/ LH
25 7. True. This follows from the addition property
Let T=4 and H =10, and solve for L. for inequalities.
4| L10)’ . .
4= 5 8. True;. This follows from the multiplication
property for inequalities.
4=34L
4 (4 4 9. False. Since both sides of the inequality are
(4) - ( 4L) being divided by a negative number, the sense,
256 =4L or direction, of the inequality must be reversed.
64:". ) Thatis,2>9.
The crushing load is 64 tons. c C
N 10. True
11. Interval: |0,2
Let T =16.5 and solve for I. g erva. [0:2]
I Inequality: 0 < x<2
16.5=27,|-—
32 12. Interval: (—1,2)
16.5 | :
== Inequality: —1<x<2
2z 32 any
16.5) ([r ? 13. Interval: [2,o)
27 ) |32 Inequality: X >2
2
165y _ 1 14. Interval: (—,0]
2z 32 .
5 Inequality: x<0
16.5
| =32 — | ~220.7
( 2z ) 15. Interval: [0,3)

The length was approximately 220.7 feet. Inequality: 0 < x <3
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Chapter 1: Equations and Inequalities

16. Interval: (—1,1] 20. -3>-5
Inequality: —1< x <1 -3+3>-5+43
17. a. 3<5 _gii
3+3<5+3 35 5
6<8 -8>-10
b. 3<5 3o s
3_;:3 : 3(-3)>3(=)
-9>-15
C. 3<5 3 s
3(3)<3(5)
d. 3<5
-2(3)>-2(5) 21. 2x+1<2
—-6>-10 2X+1+3<2+3
2x+4<5
18. a. 2>1 yil<2
2+§i:+3 2x+1-5<2-5
2X—4<-3
> 2_?:_5 2x+1<2
3s 4 3(2x+1)<3(2)
. 251 6x+3<6
2x+1<2
3(26)2(1) a(2x41)>-2(2)
d. 251 2>
-2(2)<-2(1) 22. 1-2x>5
4<-2 1-2X+3>5+3
4-2x>8
19. a. 4>-3 x> 5
4+3>-3+3 L 2x_555_5
720 —4-2x>0
» L
s 3(1-2x)>3(5)
. 4> 3 3-6x>15
1-2x>5
3(;‘2);1 ) 2(1-2x) <-2(5)
d. 4> 3 -2+4x<-10
-2(4)<-2(-3)
-8<6
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23. [0, 4]
R —
0 4
24. (-1, 5)
| i | | | | | y i i
1 1 \ 1 1 1 1 1 } 1 1
-1 0 5
25. [4,6)
"ttt
0 4 6
26. (-2,0)
| | | | L | AY | | | |
T T T |y LI 4 T T T T
-2 0
27. [4,00)
bt i
0 4
28. (-, 5]
e
0 5
29. (—oo,—4)
_
—4 0
30. (l,oo)
R —
0
31. 2<x<5
S
0 2 5
32. 1<x<2
| | | | L | | AY | | |
T T T T L\ T T T T
0 1
33, 3<x<-2
e S —
3 2 0
34. 0<x<«l1
T e ——
1
35. x>4
e ——
0 4
36. x<£2
]+
0 2

117

37.

38.

39.

40.

41,

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54,

Section 1.5: Solving Inequalities

xX<-3
—f 3ttt
-3 0
X>-8
o —
-8 0
If x<5,thenx—5<0.
If x<—4,thenx+4<0.
Ifx>—4, then x+4>0.
If x> 6,thenx—6>0.
If x>—-4, then 3x>-12.
If x <3, then 2X < 6.
If x> 6, then —2x < —12.
IfXx>-2, then —4x < 8.
If x>5, then —4x <-20.
If x<-4,then —3x>12.
If 2x > 6, then X > 3.
If3x <12, then x < 4.
1
If _EXS3’ then X > —6.
If —%X>1,thenx<—4.
X+1<5
X+1-1<5-1
Xx<4
{X| x <4} or (=0, 4)
———t
0 4
X—6<1
X—6+6<1+6
xX<7
The solution set is {X|X<7} or (-, 7).
———
0 7
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Chapter 1: Equations and Inequalities

55. 1-2x<3 62. —3(1-x)<I2
-2x<2 -3+3x<12
X=>-1 3x<15
The solution set is {X| X > —1} or [-1, ). X<5
———— —t—t—t The solution set is {X| X <5} or (=, 5).
-1
0 — St
56. 2-3X<5 0 5
—3x<3 63. 4-3(1-x)<3
x2-1 4-3+3x<3
The solution set is {X| XZ—I} or[-1, ). Ix41<3
byt ———— - 3Ix<2
-1 0 )
57. 3x—7>2 X=3
3X
>9 The solution set is { X XSg or (—oo,g]
X>3 3 3
Thesolutionsetis{x|x>3}or(3,oo). —t—t—ttt
0 2 1
P 3
0 3
4, 88— -X)<—
58. 2x+5>1 6 884§ :)< ix
2X>—4 TeraXsmAX
4x < -2X
X>-2
6x<0
The solution set is {X|X>—2}~ or (-2, ). X <0
) <
e e ettt : ;
I '_E 0 The solution set is {X|XSO} or (-, 0].
—t—t -ttt
59. 3x—-123+x 0
2x=>4
X>2 65. %{x—4)>x+8
The solution set is {X|X22} or[2, ). 1
—X=2>X+8
> 2
0 2 1
——=x>10
60. 2X—2>3+X 2
x>5 X< =20
The solution set is {X| X > 5} or [5, ). The solution set is {X| X< _20} or (-, —20).
I S —t——t—t—t—t———
0 5 =20 0

61. —-2(x+3)<8
-2X—-6<8
-2x<14

X>-17

The solution set is {x| X > —7} or (—7, ).

R S ——
-7 0
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66.

68.

69.

70.

3x+4>%@—2)

3x+4>lx—g
33

IOX+12>x%x-2
8x >-14

x>
4

The solution set is {x

xZ%} or [%,ooj,

—t—
0 1 4
3
X X
=224
3 6
2X212+X
X>12
The solution set is {x| X > 12} or [12,0).
1
0 12
0<2x-6<4
6<2x<10
3<x<5
The solution set is {x|3§x£5} or [3,5]
T N R NN NN RN R [ TN BN
T T T T T L T M | T T |
0 3 5
4<2x+2<10
2<2x<8
1<x<4
The solution set is {X|1£XS4} or [1,4]
| | | | T | | | | |
T T T L T T | T T T T
0 1 4

71.

72.

73.

74.

Section

—-5<4-3x<2
-9<-3x<-2

\S)

3>x>=
3

1.5: Solving Inequalities

-3<3-2x<9
-6<-2x<6
32x2>2-3

The solution set is {x|
| | | | |

-3<x<3} or [-3,3].

T T C T T T
-3 0
2x—1
4
—-12<2x-1<0

-11<2x<1

11 1
——<X<=
2 2

-3< <0

The solution set is {X

Hoxedbor
2 2

3X+2

0< <4

0<3x+2<8
-2<3x<6

2
—=<Xx<2
3

The solution set is {X

—g<x<2 or —2,2 .
3 3
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Chapter 1: Equations and Inequalities

75.

76.

77.

78.

79.

1
I<l-—x<4
< 5 <

1
0<—=x<3
< > <

0>Xx>-6 or —6<x<0

The solution set is {X| —6<X< 0} or (—6,0).
|
T

1 1 AR L L L (IR | >
I I L T T T I | I >
-6 0
0<1—lx<1
3
—1<—lx<0
3

3>x>0 or 0O<x<3
The solution set is {X| 0<x< 3} or (0, 3) .

] ] | y A L | | | |
l l LI I l l Ul
0 3

(X+2)(x-3)> (x-D(x+1)
X2 —x—6>x*—1
—X—-6>-1
-X>5
X<-=5

The solution set is {x| X < —5} or (-, -5).

—f
-5 0
(X=1)(X+1) > (X=3)(X+4)
X —1>x* +x-12
—1>x-12
—Xx>-11
x<11
The solution set is {X| x <1 1} or (—o0,11).

——

X(4x+3) < (2x+1)°
4x% +3x <AXT +4x+1
3x<4x+1
-x<1
x>-1
The solution set is {x| X > —1} or [-1,).
—t—t—Pp— >

| | | | L
T T T L
-1

0

120

80.

81.

82.

83.

X(9x—5) < (3x—1)?
9x* —5x <9x* —6x+1
—5x<—-6x+1
x<1
The solution set is {X| X< 1} or (—oo,1].

_—t
0 1
1_x+1_3
2 3 4
6<4x+4<9
2<4x<5
1 5
—<X<=
2%y

——+—

I I } =
3
4

=

1<X;S2
3 2 3

2<3x+3<4
-1<3x<1

1 1
. XS—
3°7°3

The solution set is {X

—l<xél or —l,l
3 3 3°3

| | [ A . ] | |
L L B
_L 0 1
3 3
(4x+2)" <0
1
<0
4X+2
4x+2<0
X< -+
2

y
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84. (2x-1)">0
1

>0
2x—1

. 1
S
ince -

1>0,thismeans 2x—-1>0.

Therefore,
2Xx-=1>0
1

X>—
2

The solution set is {X

X>l or l 00
2 2’ '

N——

F——t——f—t—t—t—t—tp>
0 1 1
2
85. O<2<§
X 5
0<g and g<é
X X 5
Since % > 0, this means that x > 0. Therefore,
2 3
_<_
X 5
5x(£j<5x(§j
X 5
10 < 3x
10
—< X

The solution set is {X

x>0 o (19
3 37 )

>
310 4
3
86. O<£<g
X 3
0<i and —<E
X
Since % > 0, this means that X > 0. Therefore,
4.2
X 3
3x(i)<3x(2j
X 3
12 < 2X
6<X
The solution set is {X|X>6} or (6,0).
F————— ettt
0 6

Section 1.5: Solving Inequalities

87. 0<(2x—4)" <%

1 1
0<%x=3<2
1 1 1
0<ox—z ™ 23x=1<2
Since > 0, this means that 2x—-4>0.
2x—4
Therefore,
1 <l
2x—-4 2
L1
2(x=2) 2
1 1
2(x=2 2(x=2)| =
( )[2<x—2)j<( ()
I<x=-2
3<X

The solution set is {X| X > 3} or (3,).

—
0

WA

88. O<@x+6fl<%

1 1

<_

3x+6 3
< L and ! <l
3X+6 3x+6 3

0<

0

Since L 5 > 0, this means that 3X+6>0.

Therefore,
1
3X+6
1

—_

<_

3
1
3(x+2) 3

3(x+2)[3(xl+2)j < 3(x+2)(%)

1<x+2
—-1<x

The solution set is {x| X > —1} or (—1,).

-1 0

89. If —1<x<1,then
—l+4<x+4<1+4

3<x+4<5
So,a=3andb=>5.
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Chapter 1: Equations and Inequalities

90. If -3<x<2, then 97. If 6 <3x<12,then
-3-6<X-6<2-6 6 3x 12
O<x-6<-4 §<?<?
So,a=-9 and b=-4. 2<Xx<4
22 <x* < 4?

91. If 2<x<3,then

—4(2) < —4(X) < —4(3) 4<x*<16

So,a=4 and b=16.

-12<-4x<-8
So,a=-12 and b=-8. 98. If 0<2x <6, then
92. If —4 < x <0, then 0 _2x_6
1 1 1 2 2 2
=(—4)<=(x)<=(0) 0<x<3
2 2 2 s 9
1 07 <x" <3
-2<—=x<0 2
2 0<x"<9
So,a=-2 and b=0. So,a=0 and b=9.
93. If 0<x<4, then 99 3+ 6
2(0) <2(x) <2(4) Weneed 3x+62>0
0<2x<8 3x=2-6
0+3<2x+3<8+3 X> -2
3<2x+3<11 To the domain is {X|X2—2} or [-2, ).
So,a=3 and b=11.
94, If -3 < x< 3, then 100. +/8+2x
-2(=3) > -2(X) > -2(3) Weneed 8+2x>0
6>-2X>-6 2x>-8
6+1>-2x+1>-6+1 X>-4
7>1-2X>-5 To the domain is {X|X2—4} or [—4, oo).
-5<1-2x<7
So,a=-5 and b=7. 101. 21 <young adult's age < 30
95. If -3<x<0,then 102. 40 < middle-aged < 60
-3+4<x+4<0+4
lax+d<4 103. a. Letx=age at death.
| | X—30>49.66
14 2 X >79.66
1 1 Therefore, the average life expectancy for a
2332 ° 1 30-year-old male in 2005 will be greater
1 than or equal to 79.66 years.
So,a=— and b=1
’ 4 ) b. LetXx = age at death.
X—302>53.58
96. If 2 <x<4,then X >83.58
2-6<x-6<4-6 Therefore, the average life expectancy for a
—4<X-6<-2 30-year-old female in 2005 will be greater
1 1 S 1 than or equal to 83.58 years.
4 x-6 2 C. By the given information, a female can
_% < L6 < _% expect to live 83.58—79.66 =3.92 years
X_

longer.

1 1
So.a=—— db=——.
o, an
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Section 1.5: Solving Inequalities

104. V =20T 108. Let X represent the length of time Sue should
80°<T <120° exercise on the seventh day.
200 <40+45+0+50+25+35+ X <300
o V o
80 32—03120 200 <195+ x <300
1600 <V <2400 ><x<105

Sue will stay within the ACSM guidelines by

The volume ranges from 1600 to 2400 cubic L ‘
exercising from 5 to 105 minutes.

centimeters, inclusive.

109. Let K represent the monthly usage in kilowatt-

105, Let P represent thg sglhng price and C hours and let C represent the monthly customer
represent the commission. bill

Calculating the commission: Calculating the bill: C = 0.08275K +7.58
C =45,000+0.25(P -900,000) Calculating the range of kilowatt-hours, given

=45,000+0.25P —225,000 the range of bills:
=0.25P -180,000 63.47<C<214.53
Calculate the commission range, given the price 63.47 < 0.08275K +7.58 < 214.53
range: 55.89<0.08275K £206.95
900,000 < P <£1,100,000 675.41< K <2500.91
0.25(900,000) < 0.25P <0.25(1,100,000) The usage varies from 675.41 kilowatt-hours to
225,000 < 0.25P < 275,000 2500.91 kilowatt-hours, inclusive.
225,000 —180,000 < 0.25P — 180,000 < 275, 000 — 180,000 110. Let W represent the amount of water used (in
45,000 < C<95,000 thousands of gallons). Let C represent the

The agent's commission ranges from $45,000 to customer charge (in dollars).

$95.,000, inclusive. Calculating the charge:
C =28.84+2.28W —12)
45,000 _ 05 = 5% to 93000 _ 5 586 = 8.6%,
900,000 1,100,000 =28.84+2.28W —27.36
inclusive. =2.28W +1.48
As a percent of selling price, the commission Calculating the range of water usage, given the

ranges from 5% to 8.6%, inclusive. range of charges:

42.52<C <7444

106. Let C represent the commission.
42.52 <2.28WN +1.48<74.44

Calculate the commission range:

25+0.4(200) < C < 25+0.4(3000) 41.04 <2.28W <72.96
105<C <1225 1I8<W <32
The commissions are at least $105 and at most The range of water usage ranged from 18,000 to
$1225. 32,000 gallons.
107. Let W = weekly wages and T = tax withheld. 111. Let C represent the dealer's cost and M
Calculating the withholding tax range, given the represent the markup over dealer's cost.
range of weekly wages: If the price is $18,000, then
700 <W <900 18,000=C +MC =C(1+M)
700—620 <W — 620 <900- 620 ] ) 18.000
20 <W — 620 < 280 Solving for C yields: C = M
0.25(80) < 0.25(W — 620) <0.25(280) Calculating the range of dealer costs, given the
range of markups:
20<0.25(W —620)< 70 0.12<M <0.18
20+78.30 < 0.25(W —620) + 78.30< 70+ 78.30 1.1I2<1+M <1.18
98.30<T <148.30 1 S 1 S 1
The amount withheld varies from $98.30 to L1277 1+M T 1.18

$148.30, inclusive.
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Chapter 1: Equations and Inequalities

112.

113.

18,000 _ 18,000 _ 18,000
.12~ 1+M — 1.18
16,071.43 > C >15,254.24

The dealer's cost varies from $15,254.24 to
$16,071.43, inclusive.

Let T represent the test scores of the people in
the top 2.5%.
T >1.96(12)+100=123.52

People in the top 2.5% will have test scores
greater than 123.52. Thatis, T >123.52 or
(123.52, ).

a. Let T represent the score on the last test and
G represent the course grade.
Calculating the course grade and solving for
the last test:

G- 68+82+87+89+T
5
_326+4T
-5
5G =326+T
T =5G-326

Calculating the range of scores on the last
test, given the grade range:
80<G <90

400 < 5G <450
74<5G-326<124

T4<T <124
To get a grade of B, you need at least a 74
on the fifth test.

b. Let T represent the score on the last test and
G represent the course grade.
Calculating the course grade and solving for
the last test:

G- 68+82+87+89+2T
a 6

G- 326+2T

6

163+T

G:

3
T=3G-163

Calculating the range of scores on the last
test, given the grade range:
80<G <90

240<3G <270
77<3G-163 <107

77<T <107
To get a grade of B, you need at least a 77
on the fifth test.

114.

115.

116.

117.

Let C represent the number of calories in a
serving of regular Miracle Whip®, and let F
represent the grams of fat in a serving of regular
Miracle Whip®.

One possibility for a “light” classification is that
the 20 calories in a serving of Miracle Whip®
Light is less than or equal to one-third the
calories in regular Miracle Whip®. That is,

1
20<=C.
3

The second possibility for a “light” classification
is that the 1.5 grams of fat in a serving of
Miracle Whip® Light is less than or equal to one-
half the grams of fat in regular Miracle Whip®.

That is, 1.5 S%F .

We have:
ZOS%C or 1.5S%F
60<C or 3<F

A serving of regular Miracle Whip® either
contains at least 60 calories or at least 3 grams of
fat, or both.

Since a<b,

E<E and E<9

2 2 2 2
3+9<§+9 and E+E<E+E
2 2 2 2 2 2 2 2

aTer and a%b<b

Thus, a<a+b<b.
From problem 115, a < a+h <b,so

( a+bj a+b a+b-2a b-a
d|a, = —a= = and
2 2 2 2
a+b a+b 2b-a-b b-a
d(b’T)_b_ 2 2 2

Therefore, a+h is equidistant from a and b.

If 0<a<b, then
ab>a’>0 and b*>ab>0

(\/%)2>a2 and b2>(\/£)2
Jab >a and b>+Jab

Thus, a<+ab<b.
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Section 1.6: Equations and Inequalities Involving Absolute Value

118. Show that /ab < a+b 121. Since 0<a<bl;then a-b<0 and ab > 0.
a+b Therefore, a_b <0. So,
- Jab - L(a-24ab +b)
a b <
5 e b
:5(\/5—\/6) >0, since a # b. ab ab
1 1
———<0
Therefore, Jab <aLb. b a
2 1.1
b a
119. For0O<a<hb 1.1 l+l 1
' > h 2la’'b Now, since b > 0, then B>0,sowehave
1 b+a
——( j 0<l<l.
b a
b+a
122. Answers will vary. One possibility:
24 No solution: 4X+6<2(x—5)+2x
Ta+b One solution: 3x+5<2(x+3)+1<3(x+2)-1
hea— 2ab _a_2ab—a(a+b) ] 2y
=a+b = a+b 123. S12nce X~ >0, we have
_2ab_a2_ab_ab_a2 X“+1>20+1
~ a+b  a+b X2 +1>1
_ab-a) a) Therefore, the expression x> +1 can never be
a+b less than 5.
Therefore, h>a.
2ab _ b(a+b)—2ab 124 —125. Answers will vary.
b-h=b-
a+b a+b
_ab+b’-2ab b*-ab
a+b a+b Section 1.6
b(b a)
a+b 1 |-2|=2
Therefore, h<b, and we have a<h<b.
2. True
2
; 2 (Jab
120. Show that h = (geometric mean)” _ ( ) 3. 5.5

arithmetic mean (; @+ b))

From Problem 119, we know:

4. {X|-5<x<5}

11 1+1 5. True
h 2la'b
6. True

2_1.1_b+a
h a b ab 7. |2x|=6
h__ab 2x=6 or 2x=-6
2 a+

) X=3 or x=-3
" ab (\/5 ) The solution set is {-3, 3}.

125
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Chapter 1: Equations and Inequalities

10.

11.

12.

13.

14.
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|3x|=12
3x=12 or 3x=-12
X=4 or X=-4

The solution set is {4, 4}.

|2x+3]=5

2X+3=5 or 2x+3=-5
2x=2 or 2x=-8
x=1 or X=-4

The solution set is {4, 1}.

|3x—1]|=2
3x—=1=2 or 3x-1=-2
3x=3 or 3x=-1

1
x=1 X=—=
or 3

The solution set is {—%, 1} .

|1-4t]+8=13
|1-4t|=5

1-4t=5 or 1-4t=-5
-4t=4 or -4t =-6

3
t=-1 t=2
or >

The solution set is {—1, %} .

|[1-22]|+6=9
|1-2z|=3

1-22=3 or 1-2z=-3

—2z=2 or -27=-4
z=-1 or z=2

The solution set is {-1, 2} .

|-2x|=[8]

|-2x|=8

-2x=8 or —-2x=-8
X=-4 or X=4

The solution set is {4, 4}.

x| =]1|
|-x|=1

—X=1 or —x=-1

The solution set is {-1, 1}.

126

15.

16.

17.

18.

19.

20.

|-2|x =4
2Xx=4

X=2
The solution set is {2}.

PB[x=9
3x=9

X=3
The solution set is {3}.

27 27

The solution set is {— 27 27}

22
3
Z|X|=9

|x|=12

X=12 or Xx=-12
The solution set is {12, 12}.

£2]
§+%:2 or §+§:—2
5Xx+6=30 or 5Xx+6=-30
5x=24 or 5x=-36
x=2 o x=-38
5 5
The solution set is {—ﬁ, ﬁ} .
575
X 1
5‘5‘:1
X1 g o X_1__
2 3 2 3
3x—=2=6 or 3x—-2=-6
3x=8 or Ix=-4
x=3 o x=-2
3

. . 4 8
The solut tis {——=,=¢.
e solution se 15{ 3,3}



21.

22.

23.

24.

25.

26.

Section 1.6: Equations and Inequalities Involving Absolute Value

1
u-2|=—-—=
ju-2=-1
No solution, since absolute value always yields a
non-negative number.
|2-v|=-1

No solution, since absolute value always yields a
non-negative number.

4-|2x|=3
-|2x|=-1
|2x|=1
2x=1 or 2x=-1
X=1 or x=-1
2 2

. . 11
The solut tis (—=,=;.
e solution se 13{ > 2}

1
5—|zx|=3
g
_‘lx :_2
2
‘lx =2
2

1 1
—X=2 —X=-2
2 3

Xx=4 or X=-4
The solution set is {—4,4} .

|x*=9]=0
x> -9=0
x> =9
X=4%3
The solution set is {-3,3}.

‘x2—16‘:0
x> -16=0
x> =16
X=%4
The solution set is {—4, 4} .

127

27. ‘x2—2x‘:3
X2 —2x=-3

or X2 -2x+3=0

2+44-12

2

x> —2x=3 or
x> —2x-3=0

(x=3)(x+1)=0 or x=

+ /=
X=3 or x=-1 or x:2_2 8norealsol.
The solution set is {~1, 3} .
28. ‘x2+x‘:12
X2 +x=12 or X2 +x=-12

or X2 +Xx+12=0

—1+/1-48

2

1+~/-47
2

X2 +x-12=0

(x=3)(x+4)=0o0r x=

X=3 or X=—4 or X= no real sol.

The solution set is {—4, 3} .

29. ‘x2+x—l‘:1
x> +x-1=1 or x*+x-1=-1
X2 +x=0
(x=1)(x+2)=0 or x(x+1)=0
Xx=1,x=-2 or x=0,x=-1
The solution set is {-2, —1,0,1} .

X>+x-2=0 or

30. ‘x2+3x—2‘:2
X +3x-2=2 or X +3x-2=-2

or x*+3x=0

x> +3x=4=0 or x(x+3)=0

(x+4)(x-1)=0 or x=0,x=—

X=—4,x=1

The solution set is {-4,-3,0,1} .

X2 +3x=4

3
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Chapter 1: Equations and Inequalities

31 3x—2‘:2 35. |2x|<8
2x-3 -8<2x<8
3X—2 :2 or 3X—2 :_2 _4<X<4
2x-3 2x-3 {x|-4<x<4]} or (-44)
3x—2=2(2x-3) or 3x-2=-2(2x-3) T T
IX—2=4X—6 or 3X—2=-4x+6 A
-X=-4 or Tx =28
8 36. |3x|<15
X=4 or x:7 —-15<3x<15
Neither of these values cause the denominator to —-5<X<5
equal zero, so the solution set is {%, 4}. {X| —I<X< 5} or (-5.5)
———f——t—t————
-5 0 5
2X+1
Sl Evw by 37. |3x|>12
2X+1 or 2x+1 3x<—-12 or 3x>12
3x+4 3x+4 X<—4 or Xx>4
2x+1=1(3x+4) or  2x+1=-1(3x+4) {X| X <—4 orX>4} or (—o0,—4)U(4,0)
2x+1=3x+4 or 2x+1=-3x-4 —
—-x=3 or 5x=-5 -4 0 4
X=-3 or X=-1
Neither of these values cause the denominator to 38. | 2x | >6
equal zero, so the solution set is {-3,—1}. 2X<—6 or 2X>6
X<-=3 or x>3
33. ‘x2+3x‘=‘x2—2x‘ {X|x <=3 0rx>3} or (—0,-3)U(3,)
x> +3x= x> -2X or x2+3x:—(x2—2x) Attt
-3 0 3

3X = -2X or  X>+3x=-x>+2x
39. |x-2[+2<3

5x=0 or 2x>+x=0
x=0 or X(2x+1)=0 |x-2[<1
1 -1<x-2<1
Xx=0 or X=0 or X=—5 l<x<3
The solution set is {—%, 0}. {X| l<x< 3} or (1,3)
—
0 1 3
34. ‘xz—zx‘z‘x2+6x‘
40. |x+4|+3<5
x> —2x=x>+6X or x2—2x:—(x2+6x) Ix+4]<2
—2X = 6X or x> —2x = —x? —6x —2<x+4<2
-8x=0 or 2x*+4x=0 —6< X< =2
X=0 or 2X(X+2)=0 {X|-6<x<-2} or (-6,-2)
X=0 or Xx=0o0r x=-2 2 S NI G
The solution set is {2, 0}. _6lk _}2 0
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41.

42,

43.

44,

Section 1.6: Equations and Inequalities Involving Absolute Value

|3t-2]<4
—4<3t-2<4
—2<3t<6
2
—Z<t<2
3
{t‘—%StSZ} or [—%,2}
e —
2 0 2
3
|2u+5]<7
—7<2u+5<7
—12<2u<2
-6<u<l
{u|-6<u<1} or [-6,1]
| L il L L L I | ] | | o
T | B T T T T T m | T T
-6 0 1
|2x-3]>2
2Xx—3<-2 or 2x—-3>2
2x<1 or 2Xx>5
1 5
X< — X2>—=
3 or 5
{X XS% orxzé} or (—w,%}u[%’o@)
—f ettt
0 1 s
2 2
3x+4[>2
3X+4<-2 or 3x+4>2
3Xx<-6 or 3x>-2
X< =2 or XZ_%

45. |1-4x|-7<-2

|1-4x|<5
—5<1-4x<5
—-6<—-4x<4

-6 4
— > X>—

—4 -4

3 3
=>Xx>-1 or -—-l<x<=
2 2

{X‘—1< x<%} or (—l,i)

L
—r 1 < T T 1 1
1

o] Lo N

|1-2x|-4<-1
|1-2x|<3

-3<1-2x<3

—4<-2x<2

oxs2
-2 -2
2>x>-1 or -1<x<2

{X|-1<x<2} or (-1.2)

! ! ! [ A )| ! !
| N B B R W E ey AN B E—
-1 0 2

|1-2x|>3
1-2x<=3 or 1-2x>3
-2X<—-4 or —-2X>2
X>2 or X< -1
{X| x< -1 0rX>2} or (—o0,—1)U(2,0)
—— P
-1 0 2

|2-3x|>1
2-3x<-1 or 2-3x>1
-3Xx<-=3 or -3x>-1

fx

Xx>1 or X<—=
3

1 1
X<§ 0rx>l} or (—oo,g)u(l,oo)

W —
— T
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Chapter 1: Equations and Inequalities

49. |-4x+|-5<1
|-4x|+5<1
|-4x| <-4

This is impossible since absolute value always
yields a non-negative number. The inequality
has no solution.

0
50. |-x|-|4/<2
|-x-4<2
|—x|£6
—-6<-Xx<6
6=>Xx>-6
{x|-6<x<6} or [-6,6]
| | | | | | T | 1 |
T T | 1 1 1 1 1 T T
-6 0 6
51. |-2x|>]-3
|2x|>3
2X<-=3 or 2x>3
X<—— Oor X>g
2
X|x<—2 orx>2b or [ =0, -2 |U[ 2 0
2 > 2 2’
—_—
3 0 3
2 2
52. |-x-2|=1
—X—-2<-1 or —x-22>1
—-Xx<1 or —-X>3
Xx=>-1 or X<-3
{X|x<=3o0rx=-1} or (-0, -3]U[-1,)
_——
- -1 0
53. —|2x-1|>-3
|2x-1<3
—3<2x-1<3
—2<2x<4
-1<x<2
{X|-1<x<2} or [-1,2]
e ——
-1 0 2

54. —|1-2x|>-3
[1-2x|<3
-3<1-2x<3
-4<-2x<2
2zxz-1
{X|-1<x<2} or [-1,2]

! ! ! [
| N B R S—
-1 0

55. [2x|<-1
This is impossible since absolute value always

yields a non-negative number. No solution.

0

56. [3x|>0
Absolute value yields a non-negative number, so
this inequality is true for all real numbers, (—o0, ).
— e —t— =P >
0

57. |5x|=-1
Absolute value yields a non-negative number, so
this inequality is true for all real numbers, (—o0, o).
— et (.) ettt

58. |6x| < -2
This is impossible since absolute value always
yields a non-negative number. No solution.

0
2x+3 1
59. =<1
3 2
1< 2x+3_l<1
3 2

6(—U<6(2t:3—%)<60)

—6<2(2x+3)-3<6

—6<4X+6-3<6
—-6<4x+3<6
—9<4x<3
LN
4 4
x—2<x<— or | —=,=
4 4 4’4
| L L | | | | L | | |
I 1 1 T T T T ) | T T
_9 0 3
4 4
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Section 1.6: Equations and Inequalities Involving Absolute Value

1

60. 3—|x+1|<5
—|x+1|<—é
2

5

|x+l|>E

x+1<—§ or x+1>§
2 2

3 65
X< —— X>= :
or )
XX<—Z or X >— or | —oo,—— (U é o0
2 ’ 2’
—_— I(: =
_7 0 3
2 2
1
61. 5+|x—1|>§
66.
|x=1]>-=

Absolute value yields a non-negative number, so
this inequality is true for all real numbers, (—o0, ).

— (.) ettt
2x-3 1
62. — 5‘ 1
x=3. 1 2x=3. 14 67
2 3 2 3 '
6(bzg+é)<d—n(n6(b;3+%)>q0
32x-3)+2<-6 or 3(2x-3)+2>6
6X-9+2<-6 or 6X—9+2>6
6x—-7<-6  or 6X-7>6
6x <1 or 6x>13
X<t or x>
6 6
X x<l orx>£} or (—oo lju(ﬁ ooj
6 6 6 6’ 68.
— et
0L 1 21
6 6
63. A temperature X that differs from 98.6° F by at
least 1.5°F .
X—98.6°|>1.5°
X—98.6°<-1.5° or Xx—98.6°>1.5°
X<97.1° or x>100.1°

The temperatures that are considered unhealthy
are those that are less than 97.1°F or greater than
100.1°F, inclusive.

131

64.

A voltage x that differs from 110 volts by at most
5 volts.

|x-110|<5
~5<x-110<5
105<x<115

The actual voltage is between 105 and 115 volts,
inclusive.

The true average number of books read X should
differ from 13.4 by less than 1.35 books.

|x—13.4|<1.35

-1.35<x-134<1.35

12.05 < x<14.75

Gallup is 99% confident that the actual average

number of books read per year is between 12.05
and 14.75 books.

The speed X varies from 707 mph by up to 55
mph.

a. [x-=707<55

b. -55<x-707<55
-55<x-707 <55
652<x<762
The speed of sound is between 652 and 762
miles per hour, depending on conditions.

X differs from 3 by less than % .

1
X=3[<—=
-3 <
1 1
I X_3 —_
2 %7773
5 7
—< X< =
2 2

{X §< X <Z}
2 2
X differs from —4 by less than 1
|x—(-4)|<1
|x+4|<1
—-l<x+4<1

-5<x<-3
{x|—5<x<—3}

© 2008 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.



Chapter 1: Equations and Inequalities

69. xdiffers from —3 by more than 2.

70.

71.

72.

73.

74,

75.

|x=(-3)|>2
|x+3|>2

X+3<—-2 or X+3>2
X<-=5 or x>-1

{x|x<=50rx>-1}

x differs from 2 by more than 3.

|x-2]>3
X—2<-3 or Xx—-2>3
Xx<-1 or X>5
{x|x<-lorx>5}

|x—1]<3
-3<x-1<3
“3+5<(x-1)+5<3+5
2<x+4<8
a=2,b=8

|x+2|<5
—5<X+2<5
S5-4<(X+2)-4<5-4
O<x-2<1
a=-9,b=1

|x+4{<2
—2<Xx+4<2
—-6<x<-2
-12<2x< 4
-15<2x-3<-7
a=-15b=-7

|x-3<1

-1<x-3<1
2<x<4
6<3x<12
7<3x+1<13

a=7,b=13

|x-2|<7
-7<x-2<7
—-5<x<9
~15<x-10<-1
1, 1
157 x-10

1

x—-10" 15
1

a=-1b=——
’ 15

>-1

-1<

76.

77.

78.

79.

|x+1)<3

-3<x+1<3

—4<x<L2
1<Xx+5<7

1 1

[\
[\

X

‘ B

+
W

IA

- Q=

IA

2|~
W

X

+
a=—,b=1

1
7’

Given that a>0, b >0, and Ja<+b , show
that a <bh.

Note that b—a:(JB+J5)(JB—JE).
Since JE<JB means x/B—\/g>O,we have
b—az(x/5+«/5)(x/5—«/5)>0.

Therefore, b—a > 0 which means a <b.

Show that a < |a| .
We know 0 < |a| . Soifa <0, then we have
a<0< |a| which means a < |a|. . Now, if

a>0, then|a|=a.So a<|a|.

Prove |a+b| £|a|+|b|.
Note that |a+b|2 :|a+b|~|a+b|.
Case 1: If a+b>0, then |[a+b|=a+b,so
la+b|-Ja+b|=(a+b)(a+h)
=a’ +2ab+b’
<[af” +2fal-Jo| +]o|
= (|a| -|-|b|)2 by problem 78
Thus, ﬂa+bD2s(hL+mDZ
|a+b|<|a|+|b].
Case 2: If a+b <0, then |a+b|:—(a+b),so
la+b|-Ja+b|=(-(a+b))(-(a+b))
=(a+b)(a+h)
=a’ +2ab+b?
<[af" +2Jal-|o|+[o|
= (|a| + |b|)2 by problem 78
Tmm,ﬂa+bbzgﬂahﬁwf
|a+b|<|a]+|b]

© 2008 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.



80.

81.

82.

Section 1.6: Equations and Inequalities Involving Absolute Value

Prove |a—b| > |a|—|b| .
|a| = |(a—b)+ b| <|a—b|+|b| by the Triangle
Inequality, so |a| < |a—b|+|b| which means
|a|—|b|£|a—b|. Therefore, |a—b|2|a|—|b|.
Given thata >0,
x* <a
x> —a<0

(x+«/5)(x—\/5)< 0

If X<—\/g,then X+\/§<0 and
x—+a<-2Ja<0. Therefore,

(x + JE ) ( X— JE ) > 0, which is a contradiction.

If —\/§<x<\/5,then 0<x+\/5<2\/5 and
—2\/§<x—\/§<0.
Therefore, (x+J5)(x—J5)<0.

IfX>\/a,then x++a>2va >0 and
X—+/a > 0. Therefore, (X+\/g)(X—\/g)>0,

which is a contradiction. So the solution set for

x> <a is {x|—\/§<x<\/5}.

Given thata >0,
x> >a.
x> —a>0

(x+«/5)(x—\/5)>0

If X<—\/g,then X+\/§<0 and
X— a<—2\/5<0.

Therefore, (x+J§)(x—J§) >0.

If —\/§<x<\/§,then 0<x++/a<2va and
—2\/E<X— a <0 ..Therefore,

(X + \/g)(x - JE) <0, which is a contradiction.

Ifx>\/§,then x++/a>2v/a>0 and
X—+/a > 0. Therefore, (x+\5)(x—\5)>0.

So the solution set for x> > a is

{x|x<—\/5 or x>\/5}.

83.

84.

85.

86.

87.

88.

89.

90.

x? <1
— 1<x<\/f
-1<x<1
The solution set is {x|—1<x<1}.

x> <4
—J4<x<4
—2<x<2
The solution set is {X|—2<x<2}.

X2 >9
X< =9 or XZ\/§
X<-3 or x=>3

The solution set is {X| X<-3 or X 3} .

x> >1

x<—/1 or x=+/1

Xx<—-1 or x=1

The solution set is {X| X<—1 or x> 1} .

x> <16
—J16 <x <416
—4<x<4
The solution set is {X|—4£ XS4}.

X <9
—Jo<x<o
-3<x<3
The solution set is {X|—3£x£3}.

X2 >4
X<—J/4 or X>\/Z
X<-2 or X>2

The solution set is {X| X<-=2 or X> 2} .

x* >16
X< —J/16 or XZ\/E
x<—4 or X>4

The solution set is {X| X<—4 or X> 4} .
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Chapter 1: Equations and Inequalities

91 [3x—[2x+1|=4
3x—[2x+1]=4 or 3x—[2x+1|=—4
3x—[2x+1|=4
3x—4=[2x+]|
2X+1=3x—4 or 2x+1=—-(3x—4)
-X=-5 or 2Xx+1=-3x+4

X=5 or 5x=3
X=3 or X:%
or
3x—|2x+1] = -4
3x+4=[2x+]|

2X+1=3%x+4 or 2x+1=—(3x+4)
-X=3 or 2Xx+1=-3x-4
X=-3 or 5x=-5
X=-3 or X=-1
The only values that check in the original
equation are X=5 and X=-1.

The solution set is {1, 5} .

92. |x+3x-2| =2
X+[3x=2|=2 or x+]3x-2|=-2
X+[3x-2|=2
Bx—2|=2-x
3x—2=2-Xx or 3x-2=-(2-x)
4x=4 or 3X-2=-2+X

x=1 or 2x=0
x=1 or x=0

or

X+[3x-2|=-2
3x—2|=-2-x

3x—2=-2-X or 3x-2=-(-2-X)
4x=0 or 3Xx-2=2+X
x=0 or 2x=4
Xx=0 or Xx=2

The only values that check in the original
equation are X=0and X = 1.

The solution set is {0, 1}.

93 - 95. Answers will vary.

Section 1.7

10.

11.

12.

13.

14.

mathematical modeling

. Interest

. uniform motion

False; the amount charged for the use of
principal is the interest.

True; this is the uniform motion formula.

If there are X pounds of coffee A, then there are
100—x pounds of coffee B.

Let A represent the area of the circle and r the
radius. The area of a circle is the product of

times the square of the radius: A=7r?

. Let C represent the circumference of a circle

and r the radius. The circumference of a circle
is the product of & times twice the radius:
C=2nr

Let A represent the area of the square and s the
length of a side. The area of the square is the

square of the length of a side: A=s’

Let P represent the perimeter of a square and s
the length of a side. The perimeter of a square is
four times the length of a side: P =4s

Let F represent the force, m the mass, and a
the acceleration. Force equals the product of the
mass times the acceleration: F =ma

Let P represent the pressure, F the force, and
A the area. Pressure is the force per unit area:
F

p=—
A

Let W represent the work, F the force, and d
the distance. Work equals force times distance:
W =Fd

Let K represent the kinetic energy, m the mass,
and Vv the velocity. Kinetic energy is one-half
the product of the mass and the square of the

velocity: K = %mv2
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15.

16.

17.

18.

19.

Section 1.7: Problem Solving: Interest, Mixture, Uniform Motion, and Constant Rate Job Applications

C = total variable cost in dollars, X = number
of dishwashers manufactured: C =150x

R = total revenue in dollars, X = number of
dishwashers sold: R =250x

Let X represent the amount of money invested in
bonds. Then 50,000 — X represents the amount

of money invested in CD's. Since the total
interest is to be $6,000, we have:
0.15x+0.07(50,000 — x) = 6,000

(100)(0.15x +0.07(50,000 - X)) = (6,000)(100)
15%+7(50,000 — X) = 600,000
15%+350,000 - 7x = 600,000
8x +350,000 = 600,000
8x = 250,000
X =31,250

$31,250 should be invested in bonds at 15% and
$18,750 should be invested in CD's at 7%.

Let X represent the amount of money invested in
bonds. Then 50,000 — X represents the amount

of money invested in CD's. Since the total
interest is to be $7,000, we have:
0.15x+0.07(50,000— x) = 7,000

(100)(0.15%+0.07(50,000 - x)) = (7,000)(100)
15%+7(50,000 - X) = 700,000
15%+350,000 - 7x = 700,000

8x +350,000 = 700,000
8x = 350,000
X = 43,750

$43,750 should be invested in bonds at 15% and
$6,250 should be invested in CD's at 7%.

Let x represent the amount of money loaned at
8%. Then 12,000 — X represents the amount of

money loaned at 18%. Since the total interest is
to be $1,000, we have:
0.08x +0.18(12,000 - x) = 1,000

(100)(0.08x +0.18(12,000 - x)) = (1,000)(100)
8x+18(12,000 — x) = 100,000
8Xx+216,000—-18x =100,000

—10x+ 216,000 = 100,000
—-10x=-116,000
x=11,600

$11,600 is loaned at 8% and $400 is at 18%.

20.

21.

22.

23.

Let X represent the amount of money loaned at
16%. Then 1,000,000 — X represents the amount
of money loaned at 19%. Since the total interest
is to be $1,000,000(0.18), we have:
0.16x+0.19(1,000,000 — x) =1,000,000(0.18)
0.16x+190,000—0.19x =180, 000
—0.03x+190,000 = 180,000
—0.03x =-10,000
_ —10,000
- -0.03
X =$333,333.33
Wendy can lend $333,333.33 at 16%.

Let X represent the number of pounds of Earl
Gray tea. Then 100 —X represents the number of
pounds of Orange Pekoe tea.
5x+3(100—x) =4.50(100)
5x+300-3x =450
2X+300 =450
2x =150

Xx=175
75 pounds of Earl Gray tea must be blended with
25 pounds of Orange Pekoe.

Let X represent the number of pounds of the
first kind of coffee. Then 100 — X represents the
number of pounds of the second kind of coffee.
2.75%x+5(100—x) =3.90(100)
2.75x+500-5x =390
—2.25x+500 =390
-2.25x=-110

X~ 48.9
Approximately 49 pounds of the first kind of
coffee must be blended with approximately 51
pounds of the second kind of coffee.

Let X represent the number of pounds of
cashews. Then x+ 60 represents the number of
pounds in the mixture.
9% +3.50(60) = 7.50(x + 60)
9x+210="7.50x+450
1.5x =240
x =160
160 pounds of cashews must be added to the 60
pounds of almonds.
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Chapter 1: Equations and Inequalities

24. Let X represent the number of caramels in the
box. Then 30— X represents the number of
cremes in the box.

Revenue — Cost = Profit

12.50— (0.25X +0.45(30-x)) =3.00
12.50—(0.25x+ 13.5 —0.45x) =3.00
12.50— (13.5 - 0.20X) =3.00
12.50-13.50+0.20x = 3.00
-1.00+0.20x =3.00
0.20x =4.00
x=20
The box should contain 20 caramels and 10
cremes.

25. Let r represent the speed of the current.

Rate | Time | Distance
_r|20_1| 16-r
Upstream |16—r =3 3
15 _ 1| 16+r
Downstream |16+ T G0 =4 1
Since the distance is the same in each direction:
l6—r 16+r
3 4
4(16-r)=3(16+r)
64 —4r =48+3r
16="7r
r= 16 ~2.286
7

The speed of the current is approximately 2.286
miles per hour.

26. Let r represent the speed of the motorboat.

Rate | Time | Distance
Upstream [r—3| 5 | 5(r-3)
Downstream | r+3| 2.5 2.5(r+3)

The distance is the same in each direction:
5(r-3)=2.5(r+3)
Sr—15=2.5r+17.5
2.5r=22.5
r=9
The speed of the motorboat is 9 miles per hour.

27. Let r represent the speed of the current.

Rate | Time | Distance
10
Upst 15-r 10
pstream 5or
10
Downstream |15+ 10
15+r

Since the total time is 1.5 hours, we have:

10 N 10
15-r 15+4r
10(15+r)+10(15-r)=1.5(15-r)(15+7)
150+10r +150—10r =1.5(225—r?)
300 =1.5(225-r%)
200 =225-r?
r’-25=0
(r=5)r+5=0
r=5orr=-5
Speed must be positive, so disregard r =-5.
The speed of the current is 5 miles per hour.

=15

28. Let r represent the rate of the slower car. Then
r +10 represents the rate of the faster car.

Rate | Time | Distance
Slower car r 3.5 3.5r
Faster car [r+10| 3 |3(r+10)

3.5r=3(r+10)

35r=3r+30
0.5r=30
r=60

The slower car travels at a rate of 60 miles per
hour. The faster car travels at a rate of 70 miles
per hour. The distance is (70)(3) =210 miles.

29. Let r represent Karen’s normal walking speed.

Rate | Time | Distance
. 50
With walk r+2.5 50
ith walkway + T35
Against walkway | r—2.5 >0 50
£ Y 125
Since the total time is 40 seconds:
250 50 4
r+2.5 r-2.5

50(r —2.5)+50(r +2.5) = 40(r — 2.5)(r +2.5)
50r —125+50r +125 = 40(r* — 6.25)
100r = 40r* —250
0=40r* —100r —250
0=4r>—10r-25
_—(-10) i\/(—w)2 — 4(4)(=25)
2(4)

1044500 101085 5455

-8 8 4
r=4.05 or r=—-1.55
Speed must be positive, so disregard r ~ —1.55 .
Karen’ normal walking speed is approximately
4.05 feet per second.
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Section 1.7: Problem Solving: Interest, Mixture, Uniform Motion, and Constant Rate Job Applications

30. Let r represent the speed of the Montparnasse

31

32.

walkway.
Rate | Time | Distance
. . 200
Walking with [1.5+7T1 200
1.5+r
Standing still r @ 200

Walking with the walkway takes 30 seconds less
time than standing still on the walkway:
200 200
=—-30
L5+r r

200r =200(1.5+r)-30r(r +1.5)
200r =300 +200r —30r> —45r
30r? +45r-300=0

2r2 +3r-20=0
2r+5)(r+4)=0
2r-5=0 or r+4=0
r:%:2.5 or r=-4

Speed must be positive, so disregard r = —4.
The speed of the Montparnasse walkways is 2.5
meters per second.

Let w represent the width of a regulation doubles
tennis court. Then 2w+ 6 represents the length.
The area is 2808 square feet:

w(2w+ 6) = 2808

2w + 6w = 2808
2wW? +6W—2808 =0
W2 +3w—1404 =0
(W+39)(W—36)=0
w+39=0 or w—36=0
w=-39 or w=236

The width must be positive, so disregard w =-39.
The width of a regulation doubles tennis court is 36

feet and the length is 2(36) + 6 = 78 feet.

Let t represent the time it takes the HP LaserJet
2420 to complete the print job alone. Then
t+10 represents the time it takes the HP
LaserJet 1300 to complete the print job alone.

Time to do job Part of job done
1n one minute
HP LJ 2420 t 1
1
HP LJ 1300 t+10 s
1
Together 12 5

33.

34.

11 1

t 1410 12
12(t+10) +12t =t(t +10)

12t +120+12t =t> +10t
0=t>—14t-120
0= (t—20)(t+6)
t-20=0 ort+6=0

t=20 or t=-6
Time must be positive, so disregard t =—6.
The HP LaserJet 2420 takes 20 minutes to

complete the job alone, printing 62—0(? =30 pages

per minute. The HP LaserJet 1300 takes
20 + 10 = 30 minutes to complete the job alone,

printing % =20 pages per minute.

Let t represent the time it takes to do the job
together.

Time to do job Part of job done
1n one minute
1
Trent 30 30
; 1
Lois 20 20
Together t %
L S |
30 20 t
2t+3t =60
5t =60
t=12

Working together, the job can be done in 12
minutes.

Let t represent the time it takes April to do the
job working alone.

Time to do job Part of job done
in one hour
' €L
Patrice 10 L
April t %_
Together 6 %
1,11
10 t 6
3t+30=>5t
2t =30
t=15

April would take 15 hours to paint the rooms.
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35.

36.

| = length of the garden
w = width of the garden

a.

b.

C.

d.

The length of the garden is to be twice its
width. Thus, | =2w.

The dimensions of the fence are | +4 and
w+4.

The perimeter is 46 feet, so:

2(1+4)+2(w+4) =46
22w+4)+2(Ww+4) =46
4W+8+2wW+8 =46
6W+16 =46
6w =30
w=>5
The dimensions of the garden are 5 feet by
10 feet.
Area =1-w=5-10=50 square feet

If the dimensions of the garden are the same,
then the length and width of the fence are
also the same (I +4). The perimeter is 46
feet, so:
2(1+4)+2(1+4)=46

21+8+21+8=46

4 +16 =46
41 =30
=75

The dimensions of the garden are 7.5 feet by
7.5 feet.

Area =1-w=7.5(7.5) =56.25 square feet.

| = length of the pond
w = width of the pond

a.

b.

The pond is to be a square. Thus, | =w.
The dimensions of the fenced area are W+ 6
on each side. The perimeter is 100 feet, so:
4(w+6)=100
4w+24 =100
4w =176
w=19
The dimensions of the pond are 19 feet by
19 feet.

The length of the pond is to be three times
the width. Thus, | =3w . The dimensions of

the fenced area are w+6 and | +6. The
perimeter is 100 feet, so:

138

2(Ww+6)+2(1+6)=100
2(W+6)+2(3w+6) =100
2wW+12+6w+12 =100

8w+24 =100
8w =76
w=9.5
1 =3(9.5)=28.5
The dimensions of the pond are 9.5 feet by

28.5 feet.

c. [Ifthe pond is circular, the diameter is d and
the diameter of the circle with the pond and
the deck is d +6.

HATRY
N

The perimeter is 100 feet, so:

n(d +6) =100
nd + 67 =100
nd =100-67
d= @—6 ~25.83
T
The diameter of the pond is 25.83 feet.
d.  Areag,, =1-w=19(19)=361fi’.

Area, g = |- W=28.509.5)=270.75 fi>.

2
Area . . = nr2=n(¥) ~ 524 fi%.

circle
The circular pond has the largest area.

37. Let t represent the time it takes for the defensive
back to catch the tight end.

Time to run . -
100 yards Time | Rate | Distance

Tight

End 12 sec t W = T Tt
Def. 100 _
Back 10 sec t 50 = 10 10t

Since the defensive back has to run 5 yards
farther, we have:

25
—t+5=10t

3
25t +15 =30t
15 =5t

t=3 - 10t =30

The defensive back will catch the tight end at the
45 yard line (15 + 30 = 45).
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Section 1.7: Problem Solving: Interest, Mixture, Uniform Motion, and Constant Rate Job Applications

38. Let X represent the number of highway miles

39.

40.

41.

traveled. Then 30,000 — x represents the number
of city miles traveled.
X + 30,000—-x

0 25 900
X 30,000-x)

5%+ 240,000 —8x =180,000
-3x+ 240,000 =180,000
-3x=-60,000

X =20,000

Therese is allowed to claim 20,000 miles as a
business expense.

Let X represent the number of gallons of pure
water. Then X+1 represents the number of
gallons in the 60% solution.

(%)(gallons)+(%)(gallons) = (%)(gallons)
0(X)+1(1) = 0.60(x +1)

1=0.6x+0.6
0.4 = 0.6X
x=3_2
6 3

% gallon of pure water should be added.

Let X represent the number of liters to be

drained and replaced with pure antifreeze.

(%) (liters) +(%)(liters) = (%) liters)
1(x)+0.40(15 - x) = 0.60(15)

X+6-0.40x=9
0.60x =3
X=5

5 liters should be drained and replaced with pure
antifreeze.

Let X represent the number of ounces of water

to be evaporated; the amount of salt remains the
same. Therefore, we get
0.04(32) = 0.06(32 —Xx)
1.28=1.92-0.06x

0.06x = 0.64

= 0.64 64 32

006 6 3

10% ~10.67 ounces of water need to be

=102
—103

evaporated.

42. Let x represent the number of gallons of water

43.

44,

45,

46.

to be evaporated; the amount of salt remains the
same.
0.03(240) = 0.05(240 - x)

7.2 =12-0.05x
0.05x = 4.8
4.8

X_0.05_96

96 gallons of water need to be evaporated.

Let X represent the number of grams of pure
gold. Then 60— X represents the number of
grams of 12 karat gold to be used.

1 2
x+5(60—x) :3(60)

X+30-0.5x=40
0.5x=10

X=20
20 grams of pure gold should be mixed with 40
grams of 12 karat gold.

Let x represent the number of atoms of oxygen.
2X represents the number of atoms of hydrogen.
X+1 represents the number of atoms of carbon.
X+2X+X+1=45

4x =44
x=11
There are 11 atoms of oxygen and 22 atoms of
hydrogen in the sugar molecule.

Let t represent the time it takes for Mike to
catch up with Dan. Since the distances are the
same, we have:

1, 1
—t=—(t+1
ct=5+D
t=2t+2
t=2

Mike will pass Dan after 2 minutes, which is a

distance of é mile.

Let t represent the time of flight with the wind.
The distance is the same in each direction:
330t =270(5-1)
330t =1350-270t
600t =1350
t=2.25

The distance the plane can fly and still return
safely is 330(2.25) = 742.5 miles.
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Chapter 1: Equations and Inequalities

47.

48.

49,

50.

51

Let t represent the time the auxiliary pump
needs to run. Since the two pumps are emptying
one tanker, we have:

3.0t

SR
49
2744t =36
4=9
9
t=2-225
4

The auxiliary pump must run for 2.25 hours. It
must be started at 9:45 a.m.

Let X represent the number of pounds of pure
cement. Then X+ 20 represents the number of
pounds in the 40% mixture.
X+0.25(20) = 0.40(x +20)

X+5=04Xx+8
0.6x=3
30
X=—=5
6

5 pounds of pure cement should be added.

Let t represent the time for the tub to fill with
the faucets on and the stopper removed. Since
one tub is being filled, we have:

L+ _L —1
15 20)
4t -3t =60

t=60
60 minutes is required to fill the tub.

Let t be the time the 5 horsepower pump needs
to run to finish emptying the pool. Since the two
pumps are emptying one pool, we have:

w2 2,
5 8
42+1)+5=20
8+4t+5=20
4t=7
t=1.75

The 5 horsepower pump must run for an
additional 1.75 hours or 1 hour and 45 minutes to
empty the pool.

Let t represent the time spent running. Then
5—t represents the time spent biking.

Rate | Time | Distance
Run| 6 t 6t
Bike | 25 | 5—t | 25(5-1t)

52.

53.

54,

The total distance is 87 miles:
6t +25(5-1) =87
6t+125-25t =87

—19t+125=87
—19t =-38
t=2

The time spent running is 2 hours, so the
distance of the run is 6(2) =12 miles. The
distance of the bicycle race is 25(5—-2) =75
miles.

Let r represent the speed of the eastbound
cyclist. Then r+5 represents the speed of the
westbound cyclist.

Rate | Time | Distance
Eastbound | r 6 6r
Westbound | r+5| 6 6(r+5)
The total distance is 246 miles:

6r +6(r +5) =246

6r +6r+30 =246

12r +30 = 246
12r =216
r=18

The speed of the eastbound cyclist is 18 miles
per hour, and the speed of the westbound cyclist
is 18+ 5 =23 miles per hour.

Burke's rate is % meters/sec. In 9.99 seconds,

Burke will run %(9.99) =83.25 meters.

Lewis would win by 16.75 meters.

A=2nr*+2nrh. Since A=188.5 square
inches and h =7 inches,

2nr? +2nr(7) =188.5
2nr? +14nr—188.5=0

. —l4m£4/(14m)2 - 4(2m)(~188.5)
2(2m) '
_ —141+£+/6671.9642
- 47
r=3 or M
The radius of the coffee can is approximately 3
inches.
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55. Let X be the original selling price of the shirt.
Profit = Revenue — Cost

4=x-0.40x-20 > 24 =0.60x > x=40
The original price should be $40 to ensure a
profit of $4 after the sale.

If the sale is 50% off, the profit is:
40-0.50(40)-20=40-20-20=0
At 50% off there will be no profit.

56. Answers will vary.

57. It is impossible to mix two solutions with a
lower concentration and end up with a new
solution with a higher concentration.

Algebraic Solution:
Let X = the number of liters of 25% solution.

(%)(liters) + (%)(liters) = (%)(liters)
0.25x+0.48(20) = 0.58(20+ X)
0.25x+9.6 =10.6+0.58x%
-0.33x =1
X = —3.03 liters

(not possible)

58. Let t; and t, represent the times for the two

segments of the trip. Since Atlanta is halfway
between Chicago and Miami, the distances are

equal.
45t =55t,
55
t,=—"t
11
tl = 31:2

Computing the average speed:
_ Distance _ 45t +55t,

Avg Speed = =
V& Spee Time t +t,
a5[ M, |4 55t
T\ 9 > 55t +55t,
L91t2+t2 (11t29+9t2j

_110t,  990t,

20t, ) 20t,
9

= 9—29 = 49.5 miles per hour

The average speed for the trip from Chicago to
Miami is 49.5 miles per hour.

Chapter 1 Review Exercises

59. The time traveled with the tail wind was:

t= & ~1.67091 hours .
550

Since they were 20 minutes (% hour) early, the

time in still air would have been:
1.67091 hrs +20 min = (1.67091+0.33333) hrs

~ 2.00424 hrs
Thus, with no wind, the ground speed is
919
2.00424
550-458.53 =91.47 knots .

~ 458.53 . Therefore, the tail wind is

Chapter 1 Review

X
1. 2-==8
3
6—x=24
x=-18

The solution set is {—18}.

X
2. —-2=4
4
Xx—-8=16
Xx=24

The solution set is {24}.

3. =2(5-3x)+8=4+5x
—-10+6X+8=4+5x
6X—2=4+5x

X=06
The solution set is {6}.

4, (6-3X)—2(1+x)=6X
6—3X—2-2X=06X

—5X+4 =6X
—-11x=-4
x=2

11

The solution set is {%} .
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Chapter 1: Equations and Inequalities

5 3x x_ 1 10. X(1+X)=6
4 3 x+x2 =6
I9x—-4x =1 X rX—6=0
x=1 (X+3)(x=2)=0
X:% X=-3 or X=2
1 The solution set is {-3,2} .
The solution set is {g}
1 1 3 X
11, _(x__j:___
5 4-2x +l—2x 2 3) 46
o A3
2(4-2x)+1=12x 2 3 4 6
8—4x+1=12x 6X—-2=9-2x
9=16X Bx=11
11
_9 X=—
*=16 8
] (9 The solution set is {u}
The solution set is 6l 8
1-3x _ x+6 1
12. =—+=
7 X _6 4 32
T ox-1 5 1-3x X+6 1
5Xx=6X—6 (12)( 2 )—(_3 +§J(12)
6=x 31-3X)=4(x+6)+6
Since x = 6 does not cause a denominator to 39X =4X+24+6
equal zero, the solution set is {6}. _13x=27
4x-5 x:—ﬂ
8. 3—7x_2 13
4x—5=6-14x The solution set is {—%—?7’}
18x =11
X:H 13, (x=1)(2x+3)=3
18 2x* +x-3=3
Since X=% does not cause a denominator to 2% +X—6=0
(2X=3)(X+2) =0
. .11
equal zero, the solution set is {—} 3
18 X== or X=-2
2
9. x(I-x)=6 The solution set is {—2,%}.
Xx—x>=6
0=x>—x+6 14. X(2—X) =3(x—4)
b —4ac = (~1)° —4(1)(6) 2x—x? =3x-12
=1-24=-23 x> +x—12=0
Therefore, there are no real solutions. (X+4)(x=3)=0

X=—=4 or Xx=3
The solution set is {—4,3}.
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15.

16.

17.

18.

2X+3 = 4x°
0=4x>-2x-3
L= ZEDEN(2) —4A)(D)
2(4)
C 24452 242413 1£413
8 8 4
The solution set is l_m,lJr\/B .
4 4
1+ 6x = 4x*
0=4x>—6x-1
o - “COE(6)° ~4A)-D)
2(4)
_ 62452 _ 6213 _3+413
8 8 4
The solution set is 3_\/5,3+\/B .
4 4
x> —1=2
3
(e -1) =2
x> —1=8
x> =9
Xx=13
Check X =-3: Check x=3:
J(=3)-1=2 Y3’ -1=2
A9-1=2 /9-1=2
P=2 . =2
2=2 2=2
The solution set is {-3,3}
1+x =3
2
(Viex?) =32
1+x =9
x> =8
x:%/§:2
Checkx=2: \1+(2)’ =3
V9 =3
3=3

The solution set is {2} .

Chapter 1 Review Exercises

19. x(x+1)+2=0
X2 +Xx+2=0

IO 4@ _ 1247

2(1) 2
No real solutions.

20. 3x*—x+1=0

- ZCEDEJED 43D #4110

2(3)
No real solutions.

21. x' -5 +4=0
(x®-4)(x*-1)=0
X —4=0 or X’ —1=0
X=12 or x=+l1
The solution set is {—2,—1,1,2} .

22. 3x*+4x2+1=0
Gx2+1)(x*+1)=0
32 +1=0 or x> +1=0

3x* =—1 or x> =-1
No real solutions.

23. \/ﬁ+x:3
m:3—x
2X-3=9-6X+X>
X? —8x+12=0
(X=2)(x-6)=0
X=2 or X=6

6

Check x = 2:
Check X = 6:

The solution set

2(2)-3+2=+1+2=3
2(6)-3+6=~9+6=9%3

is {2} .

24, J2x=1=x-2
2x—1=x> —4x+4
X —6Xx+5=0

(X=1)(x-5)=0

x=1or Xx=5

Check x=1: Check x =5:

L2)-1=1-2 2(5)-1=5-2
1#-1 3=3

The solution set

is {5}.
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Chapter 1: Equations and Inequalities

25. Y2ax+3=2
4

(\4/2x+3) -4

2X+3=16

2x =13

(13
)

13
Check X =—:

€CK X 5
42(%)+3=\4/13+3:x4/16=2

The solution set is {%} .

26. Px+1=-1
(\5/3x+1)5 =(-1y’
3Xx+1=-1
3X=-2
2
X=——
3
2
Check x = -3

53(—§J+1 =Y2+1=Y-1=-1

The solution set is {—%}

27. A +x=1=2x+1
(Vi +x 1) = (Vaxsa)
X414 23/xH X =T+ x—1=2x+1
2%+ 24/x+HA X =1 = 2x +1
2x+Hx-1=1
(%/ﬁx/ﬁ)z:(l)2
4(x+1)(x-1)=1
4x* —4=1
4x* =5

X2 =

Al

ups

>
Il
I+

144

28.

Check X=£:
2
J5 V5 V5
— —_—] = —_—
\/2 1+ 7 1 2 > +1
1.79890743995 =1.79890743995
Check x:—gz

\/_g+1+\/—§—1 =\/2[—§j+1,

The second solution is not possible because it
makes the radicand negative.

The solution set is {g} .

V2Xx=1-+/x=5=3
2x=1=3+/x-5
(\/2x—1)2=(3+\/x—5)2
2X—1=9+6/X-5+X-5
X=5=6JX-5
(x-5)° =(6\/x—5)2
X —10x+25=36(x-5)
x> —10X+25 = 36X —180
x> —46X+205 =0
(x—41)(x-5)=0
X=41 or X=5
Check x=41:

J2(41)-1-41-5=\81-36 =9-6=3
Check x=5:
L2(5)-1-v5-5=0-+0=3-0=3

The solution set is {5,41} .
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Chapter 1 Review Exercises

29. 2x1?-3=0 32, 6x'-5x"*+1=0
%2 =3 Letu=x"? sothat u?>=x7".
2
122 a2 6U” —5u+1=0
(2x2)" =3 Gu-1)2u—-1)=0
4x=9
1 1
X:2 U—g or U—E
4 w221 or w21
9 3
Check x ==
4

2
) ) 2
: a2y (1 2\ (1
NE 3 (X ) _(Ej or (X ) _(EJ
Z(Zj —3:2(5}3:3—3:0 X=9 4

9 Check x=9:
The solution set is {—} . _ _
‘ {4} 6(9)" =5(9) ”2+1—6(é)—5 % +1
30. 3x"*-2=0 :2_24_1:_14_1:0
14 _ 3 3
X =2 Check x=4:
4
() =2* o(a) s(a) * 1= g )55
8Ix=16 3
x—16 :E_%H:_HIZO
81 The solution set is {4,9} .
CheckX:;—?:
33. X2 +m? = 2mx+(nx)2
16 1/4 2
3(§j —2=3(§j—2=2—2=0 X2 +m? = 2mx +n?x?
1 x> —n?x? =2mx+m? =0
The solution set is {8_61} (1_n2)x2_2mx+m2 =0
2 2 2
31, x°-7x>-8=0 xz_(_zm)i‘/(_im) 2‘)4(1_” Jm
Letu=Xx" sothat u?>=x"°. \/ 5 2 1—2n 5
WP —TUu—8=0 _2m+ 4m(—4rr;)+4m n
(U-8)(u+1)=0 21N
U8 or Ul _2m#+y4m’n®> _ 2m+2mn
2 - a2
x> =8 or x> =-1 2(1 n) 2(1 n)
s s _2m(1+n) m(1+n)
x3) =@ or (x?) == 2(-n?)  1-n?
X:l or Xx=-1 _m(1+n)_ m(1+n) _.m
2 X= 5 =
1-n (I+n)(1-n) 1-n
Check +: (1j6—7(1j3—8:64—56—8=0 o
2° (2 2 X_m(l—n)_ m(l-n)  m
Check —1: (—1)°=7(=1)" -8 =1+7-8=0 1-n*  (I+n)(1-n) 1+n
. . (m m
The solution set is {—1,%}- The solution set is {m,m}, n-1, nz-1.
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Chapter 1: Equations and Inequalities

34. b2x* +2ax = x* +a* 37. U 43x+7 =2 =3x49+2=0
2,2 2 2
b*x" +2ax—x"—a" =0 X2 +3x+7 =X =3x+9 -2

b2x% —x% +2ax—a2 =0
- +2ax-a (Veraxa7) —(J 3xso-2)

(bz—l)x2+2ax—a2 =0
X2 43X+ 7=X>=3X+9—4VX> —3Xx+9 + 4

2 2 2
X:—(2a)i\/(2a) —4(b* -1 (-a?) 6X—6 = —d/x* 3% +9
2(b?-1) (ady 5
_ 2a+v4a’ +4ah’ —4a’  —2a++4a’h’ (6(x=1)) =4 =3x+9
- 2(b2-1) " 2o 36(x2 —2x+1) =16(x* ~3x+9)
—2a+2ab 2a(-1+h) a(-1th) 36X° —72x+36=16X" —48x +144
T a(p2o1) 2(pr-1)  B2-d 20x> —24x-108=0
(_A-1-b) _ -ab+) _ -a _ a 5% —6x—27=0
b*-1  (b+Db-1) b-1 1-b (5x+9)(x-3)=0
or
X_a(—1+b)_ ab-1) a a x=—% or Xx=3
 p -1 (b+D(b-1) b+l 1+b
9
Check x=-=:
The solution set is i,i ,b#1, b=z-1. e« 5
1-b’ 1+b - -
DECEN BTN
35. 10a’*x* —2abx—36b* =0 5 5 5 5
5a’x* —abx—18b* =0 81 27 81 27
===+ T7 ==+ —+9+2
(5ax+9b)(ax—2b)=0 25 5 255
5ax+9b=0  or ax—2b=0 =\/81—135+175_\/81+135+225+2
S5ax=-9b ax=2b 25 25
XZ—% X:2_b = E_ ﬂ+2:£_2+2:0
S5a a \ 25 \/25 5 5
The solution set is {—%,z—b}, a=0. Check x =3

\/(3)2 +3(3)+7—\/(3)2 ~3(3)+9+2
=V9+9+7-/9-9+9+2

=J25-J9+2=2+2

=40

1 1

(x—xn_)T(x)i?n

(x=m)(x-n)

m
2X—m-—n
-m

36.

~ D
XN x| x|

The solution set is {—%}

(x=m)(x—n)
X(2x-m=-n)=2(x—m)(x—n)

2x2—xm—xn=2x*—2xn—2xm+2mn
XM+ Xn—2mn =0 X +3x+7 =X +3x+9 +2

XN+ Xm=2mn 2 2
(\/x2 +3x+7) :(\/x2+3x+9+2)

x(n+m)=2mn

38. I 43x+7 X +3x+9 =2

x = _2mn X2 43X+7 = X2 +3X+9+ 4> +3x+9+4
n+m

—6=4x* +3x+9
This is impossible since the principal square root
always yields a non-negative number. Therefore,
there is no real solution.

The solution set is { 2mn } where
n+m

nN#-MmXzmx=nxX#0.
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39. |2x+3|=7
2X+3=7 or 2Xx+3=-7
2x=4 or 2x=-10
X=2 or X=-5
The solution set is {-5, 2}.

40. |3x-1|=5
3x-1=5 or 3x-1=-5
3x=6 or 3x=-4
4

X=2 X=—=
or 3

The solution set is {—%, 2} .

41. |2-3x|+2=9

|2-3x|=7
2-3x=17 or 2-3x=-7
-3x=5 or -3x=-9

X= —% or X=3
. . 5
The solution set is —5,3

42. |1-2x|+1=4
|[1-2x|=3
1-2x=3 or 1-2x=-3
2X=-2 or 2x =4
X=-1 or X=2
The solution set is {—l, 2} .

43, 2x3 =3x?
2% =3x2 =0
x*(2x=3)=0

x>=0 or 2x-3=0

3
x=0 X==
or 5

The solution set is {O,%} .

Chapter 1 Review Exercises

44. 5x* =9x®
5x4—9x} =0
X (5x-9)=0
x>’=0 or 5x-9=0
x=0 or X= 9

The solution set is { %}

45. 2x% +5%% —8x-20=0

X*(2x+5)-4(2x+5)=0
2x+5( 4):0
2X+5=0 or xX>*—4=0
2X=-5 or x> =4
X:—% or Xx=12

The solution set is {—%,—2,2} .

46. 3 +5x% =3x=5=0
x* (3x+5)-1(3x+5)=0
(3x+5)(x2 —1):0

3x+5=0 or x> —1=0

3x=-5 or x* =1

5
X=—= Xx==1
3 o
The solution set is {—%,—1,1} .
47. 2X23 5 X
5 2
2(2x—3)+10(2) < 5x
4Xx—-6+20 < 5X
14 < x
X=>14

{X] x 214} or [14,00)

E —->—>
14
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Chapter 1: Equations and Inequalities

48. 2= <ox-4
3
5—x<3(6x—4)
5—-x<18x-12
_19x<-17
17
X>—
19
17 17
X|x>—="! or | —, 0
19 19
i >
17
o
49, —932)‘:337

36 22x+32>-28
332 2x 2>-31

L
2 2
Bl <38
2 2
31 33 31 33
X|-—<Xx<—tor|-—,—
2 2 22
L ] >
] 1
31 33
T2 2
50. -4<2=2_¢
3
-12<2x-2<18
-10< 2x <20
-5< x <10

{X|-5<x<10} or (-5,10)

& d >
Ly r

_5 10

3-3x

51. 2< <6

24<3-3x<72

21< —3x <69

-7> x >-23

{x| 23 <x<-7} or (-23,-7)

>

5y
r
-

-

53.

54,

55.

3< <6
2
—6<5-3x<12
-11< -3x <7
Oy x -7
3 3

|3x+4|<l
2

—l<3x+4<l
2 2

-—<  3X <—Z
2
3 7
-—=< X <-=
2 6
3 7 3 7
X|—=<X<——=toOr|——,——
2 6 26
¢ —>
_3 7
2 6
[1-2x|<—
—l<1—2x<l
3 3
—i<—2x <—g
3 3
2 1
=> X >=
3 3

|2x-5]>9
2X—-5<-9 or 2x-5>9
2x<—4 or 2x>14
X<—-2 or X>7
{X|X£—2 0rXZ7} or (—o0,—2]U[7,)

L
L

7

I
e =
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Chapter 1 Review Exercises

56. |3x+1]|=10 59. 1-|2-3x|<—4

3x+1<-10 or 3x+1210 -|2-3x| <=5

3x<-11 or 3x>9 |2—3X|>5
xg—% or X>3 2-3x<-=5 or 2-3x>5

7<3Xx or —-3>3X

fx

XS—E orX23} or (—oo,—ﬂ}u[loo) 7
3 3 §<x or —1>X

1

gt B
—
S E

ol

7
Xx<-1 or X>—
3

57. 2+]2-3x|<4 {x x<—lorx>%} or (—w,—l)u(%,wJ
|2-3x|<2 -
—2<2-3x<2 -1 7
—4<-3x<0 7
4 _
2ox>0 60. 1-|21.
3 3
X OSXSi or [O, i} _|2x-l <=3
3 3 3
' — 2x—1
0 i 3 >3
1 % —1 2X_l<—3 or 2X_1>3
58. —+ <1
2 2X—-1<-9 or 2x-1>9
2x-1]_1 2x<-8 or 2x>10
3 2 X<—-4 or X>5
L 2x-1_ 1 {X|x<—4orx>5} or (—o,-4)U(5,0)
27 3 T2 N
B ooxo1<2 49
2 2
1 5 1Y
——<2x<= 61. |—6| =9
2 2 2
L]
4 4 1 2
62. | —-(-10)| =25
1 1 2
X|——<x<=} or|——,=
p-gexsi) o[
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Chapter 1: Equations and Inequalities

65. (6+3i)—(2-4i)=(6-2)+(3—(—4))i=4+7i 76. X*—x+1=0
a=Lb=-1c=1,
66. (8-3i)+(-6+2i)=(8-6)+(-3+2)i=2-i b2—4ac=(—1)2—4(1)(1):1—4:—3
67. 4(3—i)+3(=5+2i)=12-4i—15+6i =-3+2i N ) o B EE TS BRYEY
2(1) 2 272
68. 2(1+i)-3(2-3i)=2+2i—6+9%i=—4+11i
(H) ( I) Ao T The solution set is {l—ﬁi, l+—3i}.
_ 2 272 2
69. > - > L:L
340 3+i 3-i 9-3i+3i-i? 77. 2x* +%x-2=0
9-3i_ 9_ii a=2,b=1,c=-2,
1010 10 b*> —4ac=1-4(2)(-2)=1+16=17
o LA 4 240 84 (o T1EV17 11T
D 2-i 2-0 240 442i-2i-1° S22 4
8+4i 8 4.
=75 575! The solution set is {_1_4\/ﬁ, _1+4\/ﬁ}.

50 _ 48 2 (:4 12.-2_ 120 1)\=_
7L =i = (i) =1 (1) = -1 78 3 -2x-1=0

7 GBx+D(x-1)=0

72, i =i (i*) =1 i =i
i % (I) I=1"-1=lI x:—l or x=1
3

73, (2+43i) =(2+3i)’ (2+3i)

The solution set is {—l, 1} .
= (4+12i+9i%)(2+3i) 3

=(-5+12i)(2+3i) 79. X +3=x
=—10—15i + 24i + 36i° X —X+3=0
=—46+9i a=1b=-1,c=3,
b —dac = (-1)’ —4(1)(3)=1-12=-11
74. (3-2i) =(3-2i)"(3-2i
( ) ( ) ( ) X__(_l) _11 1+/111 \/‘
=(9-12i+4i%)(3-2i) T 2()) 2 22
5-12i)(3-2i
( )( ) The solution set is l—£, l £ .
=15-10i — 36i + 24i> 2 2 2
=-9-46i
80. 2x% +1=2x
75. X2 +x+1=0 2% =2x+1=0
a=lLb=1lc=1, a=2b=-2c=1,
b>—dac=1"-4(1)(1)=1-4=-3 > _qac=(-2)" -4(2)(1)=4 —4
O o o e V1 S WP . ~(-2)2y=4 2220 1, 1
2(1) 2 27 22 4 272
The solution set is —l—ﬁi, —l £ The solution set is l_li l+li
2 2 2 2 2 272 2]
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81.

82.

83.

84.

85.

86.

87.

X(1-x)=6

x> +X-6=0

a=-Lb=1Lc=-6,

b*> —4ac=1>-4(-1)(-6)=1-24=-23

Lo TlENE23 1eV23i 1 V23,
2(-1) -2 27 2
The solution set is l—@i, l+ﬁi .
2 2 2 2
X(1+x)=2
X2 +Xx=2=0

xX+2)(x-1)=0
Xx=-=2 or X=1
The solution set is {—2, 1} .

p=2l+2w
€ =50,000+95x

I=P-r-t
I =(9000)(0.07)(1) =$630

Let X represent the amount of money invested in
bonds. Then 70,000 — X represents the amount

of money invested in CD's.
Since the total interest is to be $5000, we have:
0.08x+0.05(70,000 — x) = 5000

(100)(0.08x +0.05(70,000 - X)) = (5000)(100)
8X +350,000 - 5% = 500,000
3X+350,000 = 500,000
3x =150,000
X = 50,000

$50,000 should be invested in bonds at 8% and
$20,000 should be invested in CD's at 5%.

Using s=Vvt,wehave t=3andv=1100.
Finding the distance s in feet:

s=1100(3) =3300

The storm is 3300 feet away.

Chapter 1 Review Exercises

88. 1600<1 <3600

1600 < @ <3600

X
2
LZX_Z !
1600 900 3600
9 21
Z>x>—
16_X 4
3 1
—2 X2
4 2

The range of distances is from 0.5 meters to 0.75
meters, inclusive.

89. Let s represent the distance the plane can travel.

With wind | Against wind
Rate | 250+30=280|250-30=220

. /2) (s/2)
Time 280 220

: S S
DlSt. 7 7

Since the total time is at most 5 hours, we have:
S/2 S/2
(512) (512 _.
280 220
S S
—+—XZ55
560 ' 240
11s+14s < 5(6160)
255 <30,800

§<1232
The plane can travel at most 1232 miles or 616
miles one way and return 616 miles.

90. Let s represent the distance the plane can travel.

With wind Against wind
Rate | 250+30=280|250-30=220
Time (s/2) (s/2)
280 220
; S S
Dist. > >
Since the total time is at most 7 hours, we have:
S/2 S/2
(512 (512 _
280 220
S S
—+—<7
560 440
11s+14s <7(6160)
255<43,120
§<1724.8

The plane can travel at most 1724.8 miles or
862.4 miles one way. This is 246.4 miles farther
than in Problem 89.
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Chapter 1: Equations and Inequalities

91.

92.

Let t represent the time it takes the helicopter to
reach the raft.
Raft | Helicopter
Rate | 5 90
Time | t t
Dist. | 5t 90t
Since the total distance is 150 miles, we have:
5t+90t =150

95t =150

t ~1.58 hours ~ 1 hour and 35 minutes
The helicopter will reach the raft in about 1 hour
and 35 minutes.

Let d represent the distance flown by the bee
traveling at 3 meters per second.

% = 1505_ d (Times needed to meet are equal.)
5d =450-3d
8d =450

d =56.25 meters

_56.25

t =18.75 seconds

The bees meet for the first time after 18.75
seconds.

The bees will meet a second time on the second
lap. The first bee will have traveled
150 + x meters and the second bee will have
traveled 150 + (150 — X) meters.
Solving for time, we have:

150+x 150+ (150-Xx)

3 5
150+x 300-x
3 5
750 +5x =900 - 3x
8x =150
X =18.75 meters into the second lap
t= 1683’75 =56.25 seconds

The bees meet the second time after 56.25
seconds, or 37.5 seconds after their first meeting.

93.

94,

95.

Let r represent the rate of the Metra train in
miles per hour.

Metra Train | Amtrak Train
Rate r r+50
Time 3 1
Dist. 3r r+50

The Amtrak Train has traveled 10 fewer miles
than the Metra Train.

r+50=3r-10
60 =2r
r=30

The Metra Train is traveling at 30 mph, and the

Amtrak Train is traveling at 30+ 50 = 80 mph.

Given that s =1280-32t—16t*,

a. The object hits the ground when s=0.
0=1280-32t 16t

t2+2t—80=0
(t+10)(t-8)=0
t=-10,t=8

The object hits the ground after 8 seconds.
b. After 4 seconds, the object’s height is
5 =1280-32(4)-16(4)" =896 feet.

Let t represent the time it takes Clarissa to
complete the job by herself.

Clarissa | Shawna
Time to do
job alone t t+3
Part of job 1 1
done in 1 day t t+5
Time on job
(days) N
Part of job 6 6
done by each - —
person t t+5

Since the two people paint one house, we have:
6,6 4

t t+5

6(t+5)+6t=t(t+5)

6t +30+6t =t + 5t

t2-7t-30=0
(t-10)(t+3)=0
t=10 or t=-3

It takes Clarissa 10 days to paint the house when
working by herself.
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96. Let t represent the time it takes the smaller
pump to empty the tank.

Small Pump | Large Pump
Time to do t t—4
job alone
Part of job 1 1
done in 1 hr t t—4
Time on job
(hrs) > >
Part ijob 5 5
done by each = —
pump t t—4
Since the two pumps empty one tank, we have:
5 5
—+—=1
t t-4

5(t—4)+5t =t(t—4)
5t—20+5t =t>—4t
t2—14t+20=0

We can solve this equation for t by using the
quadratic formula:

L (-14)* — 4(1)(20)
= 2(1)
14z \/ﬁ 14+ z\/7

=7i@z7+5.385
t=12.385 or t=1.615 (not feasible)

It takes the small pump approximately 12.385
hours (12 hr 23 min) to empty the tank.

97. Let X represent the amount of water added.

% salt | Tot. amt. | amt. of salt
10% 64 (0.10)(64)
0% X (0.00)(x)
2% 64+ X (0.02)(64+X)

(0.10)(64)+(0.00)(x) = (0.02)(64 +x)
6.4=1.28+0.02x
5.12 = 0.02x

X =256
256 ounces of water must be added.

98. Let x represent the amount of water evaporated.

% salt | Tot. amt. | amt. of salt
2% 64 (0.02)(64)
0% X (0.00)(x)
10% | 64—x (0.10)(64—X)

99.

100.

101.

Chapter 1 Review Exercises

(0.02)(64)—(0.00)(x) =(0.10)(64—x)
1.28=6.4-0.10x
0.10x=5.12
Xx=51.2
51.2 ounces of water must be evaporated.

Let the length of leg 1 =x.
Then the length of leg 2 =17 —x.
By the Pythagorean Theorem we have

X2 +(17-x)" = (13)°

X2 + x* —34x+289 =169
2x2 —34x+120=0
x> —17x+60=0
(x-12)(x=5)=0
X=12 or x=5

The legs are 5 centimeters and 12 centimeters
long.

Consider the diagram

10 w

w+2

By the Pythagorean Theorem we have
w? +(w+2)* =(10)°
W2+ W +4w+4=100
2w +4w-96 =0
WY +2w—48 =0
(W+8)(w-6)=0
wW=-8 or w=6

The width is 6 inches and the lengthis6 +2 =28
inches.

Let X represent the amount of the 15% solution
added.

% acid | tot. amt. | amt. of acid
40% 60 (0.40)(60)
15% X (0.15)(X)
25% | 60+Xx (0.25)(60+ x)

(0.40)(60)+(0.15)(x) = (0.25)(60+ x)

2440.15x=15+0.25x
9=0.1x
Xx=90
90 cubic centimeters of the 15% solution must be

added, producing 150 cubic centimeters of the
25% solution.
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Chapter 1: Equations and Inequalities

Since the two pumps fill one tank, we have:
t+4 4

102. a. Consider the following diagram: 104. Let w=4. Solve for the length:
4(5+6)=50 ; BIE 1> =4(1+4)
45+24 =50 12 =41+16
S
4s =26 s I?-41-16=0
5265 NN E | O+ 4016 4480
3 3 2(1) 2
The painting is 6.5 inches by 6.5 inches. =2+25~6.47
S+ 6‘: 12.5, so the frame is 12.5 inches by The length of the plasterboard should be cut to a
12.5 inches. length of approximately 6.47 feet.
b. Conls1der the following dlagrzllm: L 105. Let X represent the amount Scott receives. Then
i i 3 . .
- = %X represents the amount Alice receives and
v 1
[ 2w "_I 5 X represents the amount Tricia receives. The
| I : .
TI IT total am(3)unt 1; $900,000, so we have:
2(2w+6)+2(W+6) =50 X+ X+5%=900,000
AW+12+2wW+12=350 4(x+§x+li:4(900,000)
6w =26 42
4x+3x+2x=3,600,000
— 26 =4 1
W=-g=3 9x = 3,600,000
| =2W:8% X =400,000
The painting is 82 inches by 41 inches. So, %X = %(400, 000) = 300,000 and
The frame is 143 inches by 101 inches. 1 1
EX = 5(400, 000) = 200,000 .
103. Let t represent the time it takes the smaller Scott receives $400,000, Alice receives
pump to finish filling the tank. $300,000, and Tricia receives $200,000.
3hp P 8hp P
Time to do p TP | Op TUTP 106. Let x represent the number of passengers over
job alone 12 8 20. Then 20+ X represents the total number of
Part of job | | passengers, and 15— Q,lx represepts the fare for
. — — each passenger. Solving the equation for total
d<.)ne n 1. hr 12 8 cost, $482.40, we have:
Tlm(%or;Job t+4 4 (20+ X)(15—0.1x) = 482.40
rs
2 _
Part of job e d . 300+13x—0.1x" =482.40
done by each | =7 3 —0.1x* +13x—182.40=0
pump

x> —130x+1824 =0
(x—114)(x—16) =0

2 ! x=114 or x=16
t+4 1 Since the capacity of the bus is 44, we discard
12 2 the 114. Therefore, 20+16 =36 people went on
tid4=6 the trip; each person paid 15-0.1(16) = $13.40.
t=2

It takes the small pump a total of 2 more hours to
fill the tank.
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107.

108.

Let t represent the time it takes the older
machine to complete the job by itself.

Old copier | New copier
Time to do
. t t—1
job alone
Part of job 1 1
done in 1 hr t t—1
Time on job
(hrs) 1.2 1.2
Part of job
done by each 12 12
copier t t-1
Since the two copiers complete one job, we have:
1.2 1.2
—4+—==1
t t-1

12(t-)+1.2t =t(t-1)
1.2t—12+1.2t =t> -t

t2-3.4t+1.2=0
5217t +6=0
(5t=2)(t-3)=0
t=04 ort=3

It takes the old copier 3 hours to do the job by
itself. (0.4 hour is impossible since together it
takes 1.2 hours.)

Let ry represent Scott's rate and let I represent
Todd's rate. The time for Scott to run 95 meters
is the same as for Todd to run 100 meters.
95 _100
(P
r; =095
dg =t-r, =t(0.95r ) = 0.95d;
If Todd starts from 5 meters behind the start:
d; =105
dg =0.95d; =0.95(105) =99.75

The race does not end in a tie.
Todd wins the race.
Todd wins by 0.25 meters.

To end in a tie:
100 =0.95(100 + x)

100 =95+0.95x
5=0.95x
X =~ 5.26 meters

e. 95=0.95(100) Therefore, the race ends in a
tie.

e o T

Chapter 1 Test

109. The effective speed of the train (i.e., relative to
the man) is 30 — 4 = 26 miles per hour. The time

. 5 . 5 1
is 5sec—@ min =3600 hr =70 hr.
s=vt
1
=26 —
(7x)
—ﬁ miles
- 720
26
=——-5280~190.67 f
70 5280 ~190.67 feet

The freight train is about 190.67 feet long.

Chapter 1 Test

2X X 5
L 3T

The solution set is {%}

2. X(x=1)=6
X -x=6
X —-x—6=0
(X=3)(x+2)=0
X=3=0 or Xx+2=0
X=3 or X=-2
The solution set is {2, 3}.

3. x'—3x*-4=0
(x2—4)(x2+1):0
x¥!~4=0 or X +1=0

x*=4 or x? =-1
Xx=%2 or Not real
The solution set is {-2, 2}.
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Chapter 1: Equations and Inequalities

4. J2x-5+2=4 8 —3S3X_4S6
2x-5=2 23X )
2 3)< "<
(Vax=s) =(2)’ 2 3)‘2( 2 j‘2(6)
2X-5=4 -6<3x-4<12
2Xx=9 —-2<3x<16
x:2 gSXS16
2 3 3
2 16 2 16
Check: /2(%)—5+2:4 {X_ESK?} o [_3’?}
L
Jo-5+2=4 ! o
J4+2=4 3 3
2+2=4
4—4 9. [3x+4|<8
9 -8 <3x+4<8
The solution set is {E} _12<3x<4
—4<x<i
|2x-3|+7=10 3
|2x-3|=3 {x —4<x<%} or (—4,%)
2Xx—-3=3 or 2x-3=-3
{ i) -
2X=6 or 2x=0 T -i -
Xx=3 or x=0 —4 3
The solutions set is {0, 3}. ’
. 10. 2+[2x-5]29
6. 2 3IXT+2x° -12x-8=0 |2x—5|27
X*(3x+2)-4(3x+2) =0 2X-5<-7 or 2x-527
(x*-4)(3x+2)=0 2x<-2 or  2x212
(x+2)(x=2)(3x+2)=0 x<-1 or X>6
X+2=0 or x—2=0 or 3x+2=0 {|X< 10rx>6} —oo—l u[6 )
X=-2 or X=2 or X:—g ‘ ) —
3 -1 6
. . 2
The solution set is {—2,—5,2}. 4 o 5 3+| _6_2i  _6-2i
© 30370341 943i-3i—i2 9-(-)
7. 3x2—x+1=0 _—6-2i -3-i_ 3 1i
10 5 55
_—(=hH+ V=D =403)()
2(3) 12. 4x* —4x+5=0
+
1 reel L (Not real) N e D)
This equa‘uon has no real solutions. 2(4)
464 48 1,
8 8 27

. . (1.1 .
Th lut tis {——1,—+1i}.
1S solution set 1S {2 5 }
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13. Let X represent the amount of the $8-per-pound

Chapter 1 Projects

Interest = Total paid — original loan amount

a. Interest paid = 458,884.80—-200,000
=$258,884.80

b. Interest paid =307,105.20—200,000

coffee.
Amt. of coffee | Price
(pounds) ) Total $
20 4 (20)(4)
X 8 | (3)(%)
20+ X 5 [(5)(20+x)
80+8x=(5)(20+Xx)
80+8x =100+ 5x
3x=20
20
X= -ég- = 6'%
Add 62 pounds of $8/Ib coffee to get 263
pounds of $5/1b coffee.

Chapter 1 Projects

Project |

r

p=L|—12

~t
r
1- [1 + Ej
P = monthly payment, L = loan amount,

r = annual rate of interest, expressed as a
decimal, t = length of loan, in months

0.0658

P = 200000 12

-360
0.0658
1-|1
(+ 2 )

1. a ~$1274.68

0.0617

b. P =200000 2 ____
0.0617
1= 1+

~$1706.14

12

2. Total paid = (Life of loan)(Monthly payment)

a.  Total amount paid = (360)(1274.68)
=$458,884.80

b. Total amount paid = (180)(1706.14)
=$307,105.20

. a.  P=200000

b. P =200000

=$107,105.20

0.0659
12

12

0.0622
12

-360
1_(” 0.0659)

12

-180
1_(” 0.0622)

~ $1276.00

~$1711.58

Total paid = (Life of loan )(Monthly payment )

a. Total paid = (360)(1276.00)
= $459,360.00

b. Total paid = (180)(1711.58)
=$308,084.40

Interest = Total paid — original loan

a. Interest =459,360.00—200,000
=$259,360.00

b. Interest = 308,084.40—-200,000
=$108,084.40
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Chapter 1: Equations and Inequalities

a. L=1000 ~$156,740.19

~$116,851.28

12
—1_(1 0.0658)360_
12
a. L=1000 s ~$156,902.52
12
¥ (1 0.0617)180_
12
b. L=1000 e ~$117,223.84
12

10. Answers will vary.

11. Answers will vary. (Use P = $1300 and the
interest rates you obtained for problem 10.)

12. Answers will vary.

13. Answers will vary.

Project 11
1. T=— 1 h=3 L=5M=1C=02
Chp+L+M
3 3 1

T02(3)p+5+1 06p+6 02p+2

2. All of the times given in problem 1 were in
seconds, so T=0.1 board per second needs to
used as the value for T in the equation found in
problem 1.

158

1
T 02p+2
(02p+2)(0.1)=1
0.02p+0.2=1
0.02p=0.8
p = 40 parts per board

0.1

3. T=0.15 board per second
1

T 02p+2
(0.2 p+ 2)(0.15) =1
0.03p+03=1
0.03p=0.7
p ~ 23.3 parts per board
Thus, only 23 parts per board will work.

0.15

For problems 4 — 6, C is requested, so solve for C first:
_ n
S Cnp+L+M
(Cnp+L+M)T =n
CnpT +LT +MT =n
CnpT =n—-LT -MT
n—LT -MT
npT

C-=

4. T=0.06,n=3,p=100,M=1,L=5
~3-5(0.06)-1(0.06)

~0.147
3(100)(0.06) 7

5. T=0.06,n=3,p=150,M=1,L=5
~3-5(0.06)-1(0.06)
~ 3(150)(0.06)

~0.098 sec

6. T=0.06,n=3,p=200,M=1,L=5
~3-5(0.06)-1(0.06)

~0.073
3(200)(0.06) e

7. As the number of parts per board increases, the
tact time decreases, if all the other factors remain
constant.
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