Col I ege Al gebra An Early Functions Approach 1st Edition Blitzer Solutions Manual

Chapter 2
Section 2.1 3. izﬂ_i,xﬂ)
Check Point Exercises 2x 18 3x
18x~i:18x(1—7—Lj
1. 42x+1)=29+3(2x-5) 2X 18 3x
8X+4=29+6x—-15 18-i=18x-£—18x~i
8X+4 =14 +6X 2X 18 3x
8x—6x=14—4 45=17x-6
2x =10 45+6=17X—-6+6
2% 10 51=17x
PR 51 17x
X=35 17 17
Check: 3=x
4(2x+1)=29+3(2x-5) The solution set is {3}.
42(5) +1]1=29+3[2(5) - 5]
410+1]=29 +3[10—5] 4, X 2 2
411]=29+3[5] X=2 x=2 3
44=29+15 3(X—2)-L=3(X—2)[L—g}
44.= 44 true X2 =23
The solution set is {5}. 3(X—2)~L:(3x—2)-i—3(x—2)~g
X—=2 X=2 3
5 X__3:i_XL5 3X=6—-(x-2)-2
4 14 7 3X=6-2(x—2)
28-X—_3=28(i—x—+5) 3x=6-2x+4
4 14 7 3x=10-2x
7(x=3)=2(5)—4(x+5) 3X+2x=10-2x+2x
7Xx—-21=10-4x-20 5x=10
7x—21=—-4x-10 x_10
TX+4x=-10+21 5.5
1x=11 o x=2
lx 11 The solution set is the empty set, <.
111 5. Set f(x)=g(x).
x=1 1 )
():(hf;k: S xas x+4+x—4_x2—16
TZE_T 1 N 1 _ 22
1-3 5 1+5 X+4 x-4 (x+4)(x-4)
% 12 71 (x+4)(x—4)+(x+4)(x—4):22(x+4)(x—4)
2 5 6 X+4 X—4 xX+4)(x—-4)
Y] (X—4)+(X+4)=22
1 1 X—4+Xx+4=22
2 2 2x=22
The solution set is {1}. x=11
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Check: 3. 11x—=(6x-5)=40
1 1 _ 22 11X = 6X+5 =40
2
X+4 x—-4 X -16 5X+5=40
1 N I 222 Sy =35
11+4 11-4 117 -16
112 X=7
—t—== The solution set is {7}.
15 7 105
22 22 frue Check:
105 105 11x—(6x-5)=40
11(7)—[6(7)—5]=40
6. 4x-7=4(x-1D+3 77—(42-5)=40
AXx—-T=4x-4+3 40 = 40
4x-T7=4x-1
7= 4. 5x—(2x-10)=35
The original equation is equivalent to the SX—=2x+10=35
statement —7 = —1, which is false for every value 3x+10=35
of X. The solution set is the empty set, <. 3X =25
The equation is an inconsistent equation. X = 25
3

. . . |25
Exercise Set 2.1 The solution set is {?} .

1. 7x-5=172
IX="77 Check:
w=11 5x—(2x—10) =35
Check: 25 25
S22 o]
7(11)-5="72 125 50
77-5=72 T—[?—lo}%
12=72 125 20
The solution set is {11}. T—?=35
2. 6X— 3=63 105 _ s
6x =66 3
x=11 35=35
The solution set is {11}.
Check:
6x—3=063
6(11)-3=63
66—3 =063
63=063
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5. 2Xx-7=6+X Check:
X—7=6
x=13 3(9-2)+7=2(9+5)
The solution set is {13}. 3(7)+7=2(14)
Check: 21+7 =28
2(13)-7=6+13 28=128
26-7=19 10. 2(x—1)+3=x-3(x+1)
19=19 2X—2+3=x-3x-3
2X+1=-2x-3
6. 3X+5:2X+13 4X+1:—3
x+5=13 4x = -4
x=8 x=-1
The solution set is {8j. The solution set is {—1}.
Check: Check:
3x+5=2x+13

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

3(8)+5=2(8)+13 2=1-1)+3=-1-3(-1+1)
24+5=16+13 2243 = —1-3(0)
29=29 —4+3=-1+0
7. Tx+4=x+16 -1=-1
6x+4=16
6x =12 11. 3(x—4)—-4(xX-3)=x+3-(x-2)
X=2 3X—12-4x+12=X+3-x+2
The solution set is {2}. _iiSS
Check: The solution set is {-5}.
72)+4=2+16
14+4-18 Check:
= 3(=5—4)—4(=5—-3) = -5+3—(=5-2)
18=18 3(=9)—4(~8) = —2—(=7)
8. I3x+14=12x-5 —27+32=-2+7
X+14=-5 5-5
x=-19
The solution set is {—19}. 12, 2—-(7x+5)=13-3x
2-7x-5=13-3x
Check: ~7X—3=13-3x
13x+14=12x-5 _4x =16
13(-19)+14 =12(-19)-5 X =—4
—247+14=-228-5 The solution set is {—4}.
—233=-233 Check:
2—(7x+5)=13-3x
9. 3(x-2)+7=2(x+5)
3X—6+7=2x+10 2-[71(-4)+5]=13-3(-4)
3Xx+1=2x+10 2-[-28+5]=13+12
2-[-23]=15
x+1=10 2+23=25
X=9 25=25

The solution set is {9}.
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13. 16=3x-1)—-(X-17) 14, 5x—(2x+2)=x+(3x-15)
16=3x-3-x+7 S5X=2X—-2=x+3x-5
16 =2x+4 3Xx—2=4x-5
12 =2x —X=-3
6 =X Xx=3
The solution set is {6}. The solution set is {3}.
Check: Check:
16=3(6-1)-(6-17) 5x—(2x+2)=x+(3x=5)
16 =3(5)-(-D 53)-[2(3)+2]1=3+[3(3)-5]
16=15+1 15-[6+2]=3+[9-5]
16=16 15-8=3+4

7="7

15. 25-[2+5y-3(y+2)] =-3Qy-5-[5(y-1)-3y+3]
25-[2+5y-3y—6] =-6y+15—-[5y—5-3y+3]
25—-[2y—-4] =-6y+15-[2y-2]
25-2y+4 =-6y+15-2y+2
-2y+29 =-8y+17
6y =-12
y =2
The solution set is {-2}.

Check:
25-[24+5y-3(y+2)=-3Q22y-5)-[5(y—1)-3y+3]
25—[245(-2)-3(-2+2) =-3[2(-2) - 5]-[5(-2-1) = 3(-2) + 3]
25-[2-10-3(0)] = -3[-4—5]-[5(-3)+6+3]
25-[-8]1=-3(-9)-[-15+9]
25+8=27-(-6)
33=27+6
33=33

16. 45-[4-2y—4(y+7)]=-4(1+3y)—[4-3(y+2)-22y-95)]
45-[4-2y—-4y—-28]=-4—-12y—[4-3y—-6—-4y + 10]
45 —[-6y —24]1=—4— 12y — [-7y + 8]
45+6y+24=-4-12y+7y -8
6y + 69 =-5y—12
11y =-81
81
11

The solution set is {—%}
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2
17. X=X o 21. X _ZX
3 2 5 3
6| 2=X_2 153X 2%
3 2 5 3
2x =3x-12 9x=10x+15
12 =3x-2x 9x—-10x =15
x=12 -x=15
The solution set is {12}. Xx=-15
18 . The solution set is {—15}.
576" 3
N 22. X_Xys
30&:;&} 2 4
41:3—X+5
6X =5x+30 2 4
6X—5x=30 2X =3x+20
x=30 2X—-3x=20
The solution set is {30}. -Xx=20
Xx=-20
X X
19. 20 -3 = 5 The solution set is {—20}.
X X
6[20——:—} 3x X 5
23. ——X=——=
302 5 10 2
120-2x =3X 3Ix X 5
120 = 3x+2x 10{?”‘:5‘5}
120 = 5x 6X—10x=x-25
Xz@ —4X—-x=-25
5 —5x=-25
Xx=24
X=5

The solution set is {24}.

The solution set is {5}.

. XX,
20. ﬁ_l:f 27x 2x 127
5 2 6 14{2x——=—+—}
7 2 2
30[5_125} 28X —4x =7x+119
5 2 6

bx— 15 = 5 24x—-7x=119

6X—-5x=15 =1
x=15 x=7

The solution set is {15}.

The solution set is {7}.
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25, x+3:§+x—5
6 &8 4

24 x+3:§+x—5

6 8 4
4X+12=9+6x-30
4x—6x=-21-12

—2x=-33
33
X="=
2

The solution set is {?}

X+1 2-X

26. x#l_1,2-
4 6 3
12X_+1:l+ﬂ
4 6 3
3X+3=2+8-4x
3x+4x=10-3
x=17
x=1

The solution set is {1}.

217.

3x=24+4x-12
3Xx—4x=12
—X=12
X=-12
The solution set is {—12}.
X=2 X+3

28. S+——=—+
3 8

24[5+X;2:X—+3}
3 8
120+8x—-16=3x+9
8Xx—-3x=9-104
5x=-95
Xx=-19
The solution set is {—19}.

29.

30.

31.

Chapter 2

X+1 _5_x+2
3 7
21[x+1: _x+2}
3 7
TX+7=105-3x-6
TX+3x=99 -7
10x =92
92
X=—
10
46
X=—
5

The solution set is {?}

3 x-3 X+2

5 2 3
30 3_x_x—3 _ X+2
5 2 3

18X —15x+45=10x+20
3x-10x=20-45

—-7x=-25
25
X=—
7

The solution set is {%}

a. i=i+3(x;tO)
X 2X

:i+3
2X

5+ 6Xx
6X

b, 4
X
8=
3=
1

—=X
2

The solution set is {%}
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5 8 1 1

32. :£+4(x¢0) 36. ———=——-——(x%0)
X 3x 2x 9 18 3x
b, 2-10.4 > 8 1 1
X 3X 2x 9 18 3x
15=10+12x 45-16x=x-6
5=12x —-17x=-51
5 Xx=3
x= 12 The solution set is {3}.
5
The solution setis {—=¢ . -
{12} 37, X22 02X wzo)
2X X
33. a z+3»:i+ﬁ(x;t0) X=2 X+1
X 2x 4 T il==
X X
X—=2+2x=2Xx+2
2 1
b. — 3=i+—3 X—2=2
X 2x 4 Xx=4
8+12x =10+13x The solution set is {4}.
-X=2
X=-2 38. 20 T4 (kz0)
The solution set is {-2}. X 5 05X
7 5 22 4 9 7x-4
34, aa ——=Z2(x=0 T_Z_ 277
2x  3X 3( ) X 5 5X
20=9x-7x+4
b _35_22 16 = 2x
2x 3x 3 8= x
21-10=44x The solution set is {8}.
11=44x
_1 39. LU T
X_Z x—1 x—1
The solution set is {l} . 1 11
4 — 5=
x—1 x—1
o . i+l_£_l(x¢0) 1+5(x-1) =11
- a I 4 6x 3 1+5x-5=11
S5x—-4=11
p 2,1 111 5x=15
3x 4 o6x 3 Xx=3
8+3x=22-4x The solution set is {3}.
X =14
X=2

The solution set is {2}.
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2. a 35 7 x.a a4 a8 > !

= + (x#=-3,x#2)
X+4 X+4 X+3 2X+6 x-2
b 7= o xi3:2(x5+3)+x12
X+4 X+4
3-T7(x+4)=—4 6(X—2) =5(x—2)+2(x+3)
3_7x—28=—4 6X—12=5x-10+2x+6
~Tx =21 —x=38
x=-3 x=-8
The solution set is {~3}. The solution set is {-8}.
3 2 8
4l a %:4‘%(”‘1) B o T ) XY
b. 8_X=4_i b. 3 n 2 _ 8
X+1 X+1 X+2 X-2 (X+2)(x-2)
Ex=4(x+1)-8 (Xx#2,x#-2)
8Xx=4x+4-8 3(X=2)+2(x+2)=8
ax=—4 3X—6+2Xx+4=8
X =—-1= no solution 5% =10

The solution set is the empty set, <. X =2 = no solution

The solution set is the empty set, &.

2. a 2 =% Hx=22)
X—-2 x-2 5 3 12
46. a. + =
b 2 X 5 X+2 x-2 (X+2)(x-2)
Cox=2 x=2 (X#2,X#-2)
2=Xx-2(x-2) 5 3 12
—x_ b. + =
2=X-2X+4 X+2 x-2 (x+2)(x-2)
X =2 = no solution
5(Xx=2)+3(x+2)=12
The solution set is the empty set, <. ( )+3( )
5Xx-10+3x+6=12
&x =16
B oa = (xx) -
2x-2 2 x-1 X =2 = no solution
The solution set is the empty set, <.
b 3 | 1_2
2x-2 2 x-1 47, 8 2L o B xaix=o
3 1 2 x+1 x-1 x*-1
2(x=1) 2 x-1 b
341(x—1) =4 ' 2 1 2
3+x-1=4 x+1 x—1 x—1
X=2 2 1 2X
The solution set is {2}. x+1 x-1 (x+1)(x—1)

2(x=1)=1(x+1)=2x
2X=2-Xx—-1=2x
—-Xx=3

X=-3
The solution set is {-3}.
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4 2 32 52. Set vy, =Y,.

48. a. + == ; X#5,-5
X+5 x-5 x-25 7(3x—=2)+5=6(2x-1)+24
4 2 32 21X—14+5=12x—6+24
b. + =
X+5 X=5 (X+5)(x=5) 2Ix=9=12x+18
(X¢5,X¢—5) 21x—-12x=18+9
4(x—5)+2(x+5)=32 9x =27
4X—20+2x+10 =32 x=3
6x = 42 The solution set is {3}.
X=7 53. Set y, -y, =1
The solution set is {7}. X=3 X5 »
5 4
49. a > _ 6 (X #=2,4) X—3 X—5
X=4 X+2 (X=4)(x+2) 20.7_20.7220.1
b. 1 5 6 4(x=3)=5(x=5)=20
X—4 X+2 2 _7y_g 4X—12-5%+25=20
1 5 6 -X+13=20
X—4 X+2 (X—4)(X+2) —Xx=7
(X#4,x#-2) X=-7
1(X+2)=5(x—4) =6 The solution set is {-7}.
X+2-5x+20=6 54. Sety, -y, =—4.
—4x=-16 X+1 x-2
. 2 2 2 4
X =4 = no solution 4 3
The solution set is the empty set, <. _
2 X0 X252y
4 3
- 6 ~ 5 B -20 %30 3(X+1)—4(X—2)=—48
' X+3 Xx=2 X +x-6" ’ 3X+3-4x+8=-48
—X+11=-48
b. 6 5 _ -20 —-Xx=-59
X+3 x-2 (X=2)(x+3) X =59
(x#-=3,x#2) The solution set is {59}.
6(x—2)—5(x+3) =-20
6x—12-5x-15=-20
Xx=7
The solution set is {7}.
51. Sety, =Y,.

52x—-8)—-2=5(x-3)+3
10Xx—40-2=5x-15+3
10x—42=5x-12
10X -5x=-12+42
5x =30

X=6
The solution set is {6}.
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55. Set y, +Yy,=Y,.

5.3 12x+19
X+4 X+3 X+Tx+12
5 3 12x+19

—+ =
X+4 x+3 (x+4)(x+3)
12x+19

5 3
(x+4)(x+3)(x—+—j = (x+4)(x+3)m

+4 x+3
5(x+3)+3(x+4)=12x+19
S5X+15+3x+12=12x+19
8X+27=12x+19

—4x=-8
X=2
The solution set is {2}.
56. Set vy, +Y,=Y,.
2x-1 2 1
+ =
X>+2x-8 x+4 x-2
-1 2 1
X+4)(x-2) x+4 x-2
e x=2)| — 2L L2 | (e ayx-2)——
(x+4)(x-2) x+4 X—2

2X—=1+2(x=2)=x+4
2X—=14+2Xx—-4=x+4
4Xx-5=x+4
3x=9
x=3
The solution set is {3}.

57.  0=4x-C3-x)]-7(x+1)
0=4[x-3+x]-7x-7
0=4[2x-3]-7x-7
0=8x—-12-7x-7
0=x-19

—X=-19

x=19
The solution set is {19}.

58.  0=2[3x—-(4x—-6)]-5(x—-6)
0=2[3x—-4x+6]-5x+30
0=2[-X+6]-5x+30
0=-2x+12-5x+30
0=-7x+42

Tx=42
X=06
The solution set is {6}.
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50. 0= -z

3(x-4) x-4 3

0= 3(X=4)(x+6) 5-3(x=4) 2-3(x-4)
3(x—4) Xx—4 3

0=(x+6)—-15-2(x—4)
0=X+6-15-2x+38
0=—x-1
Xx=-1

The solution set is {—1}.

3(x—4)-0=3(x—4)[

1
5x+5

60. S
Xx+1 5
! 3
S5(x+1) x+1

1

7
+_
5

5(x+1)-0:5(x+l)[5(x+l) _%%J

0= 1-5(x+1)_3-5(x+1)+7~5(x+l)
5(x+1) X+1 5

0=1-15+7(x+1)

0=1-15+7x+7

0=-7+7x
=IX=-7
x=1

The solution set is {1}.

61. 4(x—7) =4x-28 65. 4x + 5x=8x
4x — 28 =4x-28 9x = 8x
The given equation is an identity. x=0
The given equation is a conditional
62. 4(x—7)=4x+28 equation.
4x —28 =4x+28
The given equation is an inconsistent equation. 66. 8x+2x=9x
10x = 9x
63. 2x+3=2x-3 Xx=0
3=-3 The given equation is a conditional equation.
The given equation is an inconsistent equation.
67. 2X _ 6
64. Tx_ 7 X-3 x-3
X 2X = 6+4(x—3)
7x=17X B
The given equation is an identity. 2X=6+4x-12
—-2X=-6

X =3 = no solution
The given equation is an inconsistent equation.
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68.

69.

70.

72.

3 « 73.
3 x3

3=X+3(x-3)

3=Xx+3x-9
—4x=-12

X =3 = no solution 74.

The given equation is an inconsistent equation.

x_+5_4_ 2x -1
2 3
3(X+5)—24=2(2x-1)
3X+15-24=4x-2 75.
-X=7
X=-7

The solution set is {-7}.
The given equation is a conditional equation.

X+1

X+2

7 3

3(x+2) =105-7(x+1) 76.

3Xx+6=105-7x-7
10x =92
_92

10

46
X=—
5

The solution set is {?} 77.

The given equation is a conditional equation.

—4x=-8

X =2 = no solution 78.

The solution set is the empty set, &.
The given equation is an inconsistent equation.

6,
X+3 X+3
6+2(x+3)=-2x
6+2X+6=-2X
4x=-12

X =-3=> no solution
This equation is not true for any real numbers.
The given equation is an inconsistent equation.
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8x—(3x+2)+10=3x
8X—-3x—-2+10=3x
2x=-8
x=-4
The solution set is {—4}.
The given equation is a conditional equation.

2x+2)+2x=4(x+ 1)
2X+4+2x=4x+4
0=0
This equation is true for all real numbers.
The given equation is an identity.

2 1 3
—_t—=—
X 2 4
8+2X=3X
-X=-8
X=8

The solution set is {8}.
The given equation is a conditional equation.

| —_

N W~

3
X
18—

><><0\

—3x=-18

X=6
The solution set is {6}.
The given equation is a conditional equation.

4 N 3 _ 7
X=2 X+5 (X+5)(x-2)
4(x+5)+3(x=2)="7
4X+20+3x-6=7
Tx==1

X=-1
The solution set is {—1}.
The given equation is a conditional equation.

1 _ 1 N 4
Xx—=1 (2x+3)(x-1) 2x+3
12x+3)=1+4(x-1)
2x+3=1+4x-4

—2X=-6

X=3
The solution set is {3}.
The given equation is a conditional equation.
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79.

80.

81.

82.

83.

84.

4x 12 4x*+36
- =— ;X #3,-3
X+3 Xx-3 X" -9
4x(x=3)—-12(x+3)=4x" +36
4x* —12x—12x-36 = 4x* +36
4x* —24x-36 = 4x> +36
—24x-36=36
—24x =172

X=-3 No solution
The solution set is { }.
The given equation is an inconsistent equation.

4 13
X2 4+3x—-10 x*+x-6 x*—-x-12
4 |

3
(x+5)(x=2) (x+3)(x=2) (x+3)(x—4)

4(x+3)(x—4)-1(x+5)(x—4)=3(x+5)(x-2)

4% —4x—48— x> —x+20=3x*+9x—30
3x* =5x =28 =3x>+9x-30

2 =14x
1
—=X
7

The solution set is {%} .

The given equation is a conditional equation.

The equation is 3(Xx—4) =3(2-2X), and the
solutionis Xx=2.

The equation is 3(2x —5) =5x+ 2, and the
solution is x=17.

The equation is —3(x—3) =5(2—X), and the
solutionis x=0.5.

The equation is 2X—5=4(3x+1)—2, and the
solution is X =-0.7 .

ISM: College Algebra Early Functions

,X#=-5,2,-3,4

85. 4(c—2)+2=4c-2(2-c)
4c—-8+2=4c—-4+2C
4c-6=6c—-4
4c—-6c=-—4+6
-2c=2
2¢ 2
)
c=-1

f(X)=x"—x
f(c)=c>-c
f(=1)=(1"-(-1)
f(-1)=2
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86. 2(c—6)=3c+2(2c-1
2c-12=3c+4c-2
2c—-12=7c-2
2c-7c=-2+12

-5c=10
—se_10

f(X)=x>-x
f(c)=c*-c
f(-2)=(-2)"-(-2)
f(-2)=4+2
f(-2)=6

87. (fog)(x)=-11

f(g(x))=-11
3(2x+5)-2=-11
6X+15-2=-11
6x+13=-11
6x=-24
6x 24
6 6

X=-4

88. (fog)x)=-15

f(g(x))=-15
2(4x—-1)+3=-15
8X-2+3=-15
8x+1=-15
8x=-16
8x ~—16
8 8

X=-2
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89.

90.

91.

Chapter 2

f(x)=2x-3
Find f~'(x).
y=2x-3
X=2y -3 <« interchange X and y.
y:XT+3 <« solve fory.
X+3
f'(x)=
() 5
5:x+3
2
10=x+3
x=7
f(x)=4x-5
Find f7'(x).
y=4x-5
X=4y -5 <« interchange X and y.
_ XS <« solve fory.
X+5
f(x)=—=
(X 2
3_X45
4
12=x+5
X=7
D—lN—i-%; :z
9 9 2
T_1y,26
2 9 9
18(7j:18(1N+26J
2 9 9
63=2N+52
11=2N
1_2N
2 2
55=N

If the high-humor group averages a level of
depression of 3.5 in response to a negative life
event, the intensity of that event would be 5.5. The
solution is the point along the horizontal axis
where the graph for the high-humor group has a
value of 3.5 on the vertical axis. This corresponds

to the point (5.5,3.5) on the high-humor graph.
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92. Substitute 10 for D in the low humor 97. No, because the graphs cross, neither formula gives
formula. The LCD is 9. a consistently smaller dosage.
10 = 10 N +ﬁ 98. Yes, the dosage given by Cowling’s Rule becomes
9 9 greater at about 10 years.
10 53
10)=9| —N =
9(10) 9( 9 j+ 9( 9 ) 99. 11 learning trials; represented by the point
90 = 10N +53 (11,0.95) on the graph.
90-53=10N +53-53
37 210N 100. 1 learning trial; represented by the point (1,0.5)
37 10N on the graph.
1010
o oL oL X+01(500)
. . . X+500
The intensity of the event was 3.7. This X +0.1(500)
is shown as the point (3.7, 10) on the 0.28= .

X+500
0.28(x+500) = x+ 0.1(500)

0.28x+140=x+50

low-humor graph.

DA
93. C=—;C=500,D=1000 _ __
A+12 0.72x =-90
1000A -0.72x =90
0= -0.72  -0.72
1000A x=125
(A+12)-500 = (A+12)( A+12] 125 liters of pure peroxide must be added.
500A+ 6000 =1000A
~ 102.a CoX* 0.35(200)
6000 =500A X +200
12=A
The child’s age is 12 years old. b 0.74 = X+ 0.35(200)
' ' X +200
0.74(x +200) = x + 0.35(200)
DA 0.74x+148 =x+70
94. C= ;C =300,D =1000 _ -
A+DD 0.26x =-78
300 1000A —0.26x _ 78
TA+12 -0.26 -0.26
LCD= A+12 X =300
300 liters of pure acid must be added.
(A+12)-300 :(A+1z)(1£°°1’2*]
" 112. {3}
300A+3600=1000A =310
e
3600 =700A 25
3600 _ A
700 .
A= 36 5.14 -1 5
7 ] \
To the nearest year, the child is 5 years old. —

. . . Nn=5x+2x-1)
95. The solution is the point (12, 500) on the blue

graph.

96. The solution is the point (5, 300) on the blue
graph.
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113. {5}

H>

6
y1=2x+3x—-4)

114, {—7}
1
-10 P
ot
/ = x;3 .
-4
115. {—5}
2&x—1 _x-5
Nn="—"3 I3 2
/__.r"'
-8 ——=|2
x/—3 =
Y2 = 1
116. a. False; -7x=x

—8x=0
x=0
The equation —7x = X has the solution x = 0.

X 4
False; =—— (x#4
-4 x-4 ( )
X =4 [J no solution

and X =4 are

The equations

X—4 x-4
not equivalent.
True;
Jy—1=11 3y—7=5
Jy=12 y=12
y=4 y=4

The equations 3y —1 =11 and
3y —7 =5 are equivalent since they are
both equivalent to the equation y = 4.

False; if a = 0, then ax + b = 0 is equivalent
to b = 0, which either has no solution
(b # 0) or infinitely many solutions (b = 0).

(c) is true.
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7X+4

118. +13=X
10+ 13-
_42+4+13=—6
38 13-
b
ﬁ:_w
b
-38=-19b
b=2
110. 4x—b_3
X=5
4x—-b=3(x-5)
The solution set will be & if x = 5.
4(5)-b=3(5-5)
20-b=0
20=Db
b=20
Section 2.2

Check Point Exercises

1. Letx =the number of football injuries
Let x + 0.6 = the number of basketball injuries
Let X + 0.3 = the number of bicycling injuries

X+(Xx+0.6)+(x+0.3)=3.9
X+X+0.6+x+03=39
3x+0.9=3.9
3x=3
x=1
x=1
X+0.6=1+0.6=1.6

X+03=1+03=123

In 2004 there were 1 million football injuries,
1.6 million basketball injuries, and 1.3 million
bicycling injuries.
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2.  Letx =the number of years after 2004 that it
will take until Americans will purchase 79.9

million gallons of organic milk.
40.7+5.6x=79.9

5.6x=79.9-40.7
5.6x=39.2
39.2
X=—=
5.6
X=17
Americans will purchase 79.9 million gallons of
organic milk 7 years after 2004, or 2011.

3. Let x = the number of minutes at which the
costs of the two plans are the same.
Plan A Plan B

—_—t— ———
154+0.08x =3+0.12x
15+0.08x-15=3+0.12x-15
0.08x=0.12x-12
0.08x—0.12x=0.12x-12-0.12X

~0.04x =12

—0.04x _ -12

0.04  —0.04
X =300

The two plans are the same at 300 minutes.

4. Letx =the computer’s price before the
reduction.
Xx—0.30x =840

0.70x =840
_ 840
7 0.70
x=1200

Before the reduction the computer’s price was
$1200.

5.  Let x = the amount invested at 9%.
Let 5000 — x = the amount invested at 11%.
0.09x+0.11(5000 — x) = 487
0.09x+550—-0.11x =487
—0.02x+550 = 487
—-0.02x = -63
=63

X =
-0.02
X=3150
5000—-x=1850

$3150 was invested at 9% and $1850 was
invested at 11%.

ISM: College Algebra Early Functions

6. Let x = the width of the court.
Let X + 44 = the length of the court.
21+2w="P

2(Xx+44)+2x =288
2X+88+2x =288
4x+88 =288
4x =200
200
X=—

4

x=50

X+44 =94
The dimensions of the court are 50 by 94.

Exercise Set 2.2

1. Let x =the number
5x—4=26
5x=30
X=6
The number is 6.

2. Let x = the number
2x-3=11
2x =14
x=7
The number is 7.

3. Let x = the number
Xx—0.20x =20
0.80x =20
X=25
The number is 25.

4,  Let X =the number
X—0.30x=28

0.70x =28

x=40
The number is 40.

5.  Let X = the number
0.60x+x =192
1.6x=192
x=120

The number is 120.

6. Let X = the number
0.80x+x =252
1.8x =252
x =140

The number is 140.
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7.  Let X =the number
0.70x =224
x =320

The number is 320.

8. Let X = the number
0.70x =252

X =360
The number is 360.

9. Let x =the number
X+ 26 = the other number
X+(x+26) =64
X+X+26=064
2X+26 =64
2x =38
x=19
Ifx=19, then x+26=45.
The numbers are 19 and 45.

10. Let x = the number,
Let X +24 = the other number

X+(Xx+24)=58
X+X+24=58
2X+24 =58
2x=34
x=17
If x =17, then X +24 = 41.
The numbers are 17 and 41.

11. Yi—Y,=2
(13x-4)—-(5x+10)=2
13x-4-5x-10=2
8x—-14=2

8x =16

8x 16

8 8

X=2

12. Y=Y, =3
(10x+6)—(12x-7)=3
10x+6-12x+7=3
—-2X+13=3

-2x=-10

-2x _ —10

2 2
X=5

Chapter 2

13. y, =8y, +14

102x-1)=812x+1)+14
20x—-10=16x+8+14
20x-10=16x+22

4x =32

4x 32

4 4

X=8

14. y, =12y, =51
9(3x-5)=12(3x-1)-51
27x—45=36x—-12-51
27X —45=36X—-63

—-9x=-18

-9x  -18

9 9
X=2

15, 3y, -5y, =y, - 22

3(2X+6)—5(x+8)=(x)—22
6X+18—-5x—40=x-22
X—22=x-22
X—X=-22+22

0=0
The solution set is the set of all real numbers.

16. 2y, -3y, =4y, -8
2(2.5)-32x+1)=4(x)—-8
5-6Xx—-3=4x-8
—6X+2=4x-8
-10x=-10
-10x _-10
-10 -10
x=1
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17. 3y, +4y, =4y, 20. Let x = the number responding yes.
| 1 1 Let 82 — x = the number responding no.
3| — [+4)| — |=4] — (82-x)—x=36
X 2X x—1
82-X—-Xx=36
3 2 4
e 82-2x=36
X X x-1
5 4 —-2x=36-82
~ x-1 —2x =—46
Sx(x—1) _ 4x(x—1) —2x _ 46
X X—1 -2 -2
5(x—1) = 4x x=23
S5X—5=4x 82-x=59
X=5 23% responded yes and 59% responded no.
18. 6y, -3y, = 7Y, 21. Let X = the number of Internet users in. China.
X+10 = the number of Internet users in Japan.
6(1) - 3( 1 J = (Lj X+123 =the number of Internet users in the
X X* =X x-1 United States.
6 3 7 X+(Xx+10)+(x+123) =271
X xX-x x-1 3x+133=271
6. 3 _ 7 3x =138
X X(x=1) x-1 X = 46
6 3 7 If x=46,then Xx+10=56 and x+123=169.
X(X=1)| —— =X(X-1)— Thus. th 46 milli .
X X(x=1) X—1 us, there are 46 million Internet users in
China, 56 million Internet users in Japan, and
ox(x—1) _3x(x-1) - 7x(x-1) 169 Internet users in the United States.
X X(x—1) x—1
6(x—1)-3="7x 22. Let x = energy percentage used by Russia.
6X—6—3=Tx X+6 = energy percentage used by China.
X+16.4 = energy percentage used by the United
6X=9="7x States.
6X-7x=9 X+(X+6)+(x+16.4)=40.4
-x=9 X+X+6+X+16.4=404
x_9 3X+22.4=40.4
-1 ‘91 3x=18
x_18
19. Let x = the number of births (in thousands) 3 3
Let Xx—229 = the number of deaths (in X=6
thousands). X+6=12
X+(x—229) =521 X+16.4=22.4
X+X—-229=521 Thus, Russia uses 6%, China uses 12%, and the
2Xx—229 =521 United States uses 22.4% of global energy.
2X—229+229=521+229
2x =750
2x_750
2 2
X=375

There are 375 thousand births and

375-229 =146 thousand deaths each day.

228

© 2007 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.



ISM: College Algebra Early Functions

23. Let x = the percentage of Conservatives.
Let 2X + 4.4 = the percentage of Liberals.

X+(2x+4.4)=57.2

X+2x+4.4=572

3x+4.4=572
3x+44-44=572-44

3x=52.8

3x 528

3 3

x=17.6

2x+4.4=39.6

The percentage of Conservatives is 17.6% and
the percentage of Liberals is 39.6%

24. Let X = the number of hate crimes based on
sexual orientation.
3x+127 = the number of hate crimes based on
race.
(3x+127)+1343+ x+1026+33 = 7485
3X+127 +1343+x+1026 +33 = 7485
4X+2529 = 7485
4x =4956
ﬂ _ 4956
4 4
x=1239
3x+127 =3844

Thus, there were 3844 hate crimes based on race
and 1239 based on sexual orientation.

25. Let L = the life expectancy of an American man.
y = the number of years after 1900.
L=55+0.2y
85=55+0.2y
30=0.2y
150=y
The life expectancy will be 85 years in the year
1900 +150 =2050.

26. Let L = the life expectancy of an American man,
Let y = the number of years after 1900
L=55+0.2y
91=55+0.2y
36=0.2y
180=y
The life expectancy will be 91 years in the year
1900 + 180 = 2080.

229

27.

28.

Chapter 2

y=1.7x+39.8

1.7X+39.8=44.9+8.5
1.7x+39.8=534
1.7x=13.6
1.7x _13.6
17 L7
X=8
The number of Americans without health

insurance will exceed 44.9 million by 8.5
million 8 years after 2000, or 2008.

N LN )]
NS A X<
-

/
V

Insurance (millions)

Number without Health

0246810 ¥
Years after 2000

y=17x + 398

y=1.7x+39.8

1.7x+39.8=44.9+10.2
1.7x+39.8=55.1
1.7x=15.3
1.7x 153
1717
X=9
The number of Americans without health

insurance will exceed 44.9 million by 10.2
million 9 years after 2000, or 2009.

2 <
N

1741
=
N

9,55.1)

&

=~
[\
N\

Insurance (millions)
n
S

13
=

Number without Health

0246 810 X
Years after 2000

y=17x + 398
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29.

30.

3L

32.

33.

Let v = the car’s value.
y = the number of years (after 2003).
v =280,500-8705y
19,565 =80,500—8705y
—60,935=-8705y
T=y
The car’s value will be $19,565 after 7 years.

Let v = the car’s value.
y = the number of years (after 2003).
v =2_80,500-8705y
36,975 =80,500-8705y
—43,525 =-8705y
5=y
The car’s value will be $36,975 after 5 years.

Let X = the number of months.
The cost for Club A: 25x+ 40
The cost for Club B: 30x+15
25x+40=30x+15
—-5x+40=15

—5x=-25

Xx=5

The total cost for the clubs will be the same at 5

months. The cost will be
25(5)+40=30(5)+15=9$165

Let g = the number of video games rented
99 =4g+50
5g =50
g=10
The total amount spent at each store will be the
same after 10 rentals.

99 =9(10) =90
The total amount spent will be $90.

Let x = the number of uses.

Cost without coupon book: 1.25x

Cost with coupon book: 15+ 0.75x
1.25x =15+0.75x

0.50x =15
x =30

The bus must be used 30 times in a month for the
costs to be equal.
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35.

36.

37.

38.
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Cost per crossing: $5x
Cost with coupon book: $30 + $3.50x
5x=30+3.50x

1.50x =30
x =20

The bridge must be used 20 times in a month for
the costs to be equal.

a. Let x = the number of years (after 2005).
College A’s enrollment: 13,300+1000x

College B’s enrollment: 26,800 —500x
13,300 +1000x = 26,800 — 500x
13,300+1500x = 26,800
1500x = 13,500
X=9
The two colleges will have the same
enrollment in the year 2005+9 =2014 .

That year the enrollments will be
13,300+1000(9)

=26,800-500(9)
= 22,300 students

b.  Check points to determine that
y, =13,300+1000x and

Yy = 26,800—500x .

Let X = the number of years after 2000
10,600,000 — 28,000x =10,200,000—12,000x

—16,000x = 400,000
X =25

The countries will have the same population 25
years after the year 2000, or the year 2025.
10,200,000—12,000x = 10,200,000 —12,000(25)

=10,200,000-300,000

=9,900,000
The population in the year 2025 will be 9,900,000.

Let x = the cost of the television set.
x—0.20x =336

0.80x =336
X =420
The television set’s price is $420.
Let X = the cost of the dictionary
Xx—0.30x =30.80
0.70x =30.80
X =44
The dictionary’s price before the reduction was $44.
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39. Let x = the nightly cost
X+0.08x =162

1.08x =162
X =150

The nightly cost is $150.

40. Let x = the nightly cost

X+0.05x =252
1.05x =252
X =240

The nightly cost is $240.

41. Let x = the annual salary for men whose highest
educational attainment is a high school degree.
X+0.22x =44,000

1.22x = 44,000
X = 36,000
The annual salary for men whose highest

educational attainment is a high school degree is
about $36,000.

42. Let x = the annual salary with a high school
degree
34,000 = X +0.26x

34,000 =1.26x

26984.13 =X
The annual salary for women with a high school
degree is approximately $27,000.

43. Let ¢ = the dealer’s cost
584 =c+0.25¢c

584 =1.25c

467.20=c¢
The dealer’s cost is $467.20.

44. Let c = the dealer’s cost
15=c+0.25¢c

15=1.25¢c

12=c
The dealer’s cost is $12.
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45, Let X = the amount invested at 6%.
Let 7000 — x = the amount invested at 8%.
0.06x+0.08(7000 — x) = 520
0.06x+560—0.08x =520
—0.02X+560 =520
-0.02x =-40
-40
X=—
-0.02
x =2000
7000 - x = 5000
$2000 was invested at 6% and $5000 was
invested at 8%.

46. Let X = the amount invested in stocks.
Let 11,000 — X = the amount invested in bonds.
0.05x+0.08(11,000—x) =730

0.05x+880—0.08x =730
—0.03x+880 =730

—0.03x =-150
-150
X=—
-0.03

X =5000

11,000 — x = 6000
$5000 was invested in stocks and $6000 was
invested in bonds.

47. Let X =amount invested at 12%
8000 — X = amount invested at 5% loss
12X -.05(8000 — x) = 620

.12x—-400+.05x = 620
17x=1020
X = 6000

8000-x = 2000
$6000 at 12%, $2000 at 5% loss

48. Let X =amount at 14%
12000 — X = amount at 6%

14x-0.6(12000 - x) = 680
14X =720 +.06X = 680
2x = 1400

X = 7000

12000 —-7000 = 5000
$7000 at 14%, $5000 at 6% loss
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49,

50.

51.

52.
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Let w = the width of the field
Let 2w = the length of the field

P =2(length)+2(width)
300 =2(2w)+2(w)
300 = 4w+ 2w
300 = 6w
50=w
If w=50, then 2w=100. Thus, the
dimensions are 50 yards by 100 yards.

Let w = the width of the swimming pool,
Let 3w = the length of the swimming pool

P= 2(1ength) + 2(width)
320=2(3w)+2(w)
320 =6wW+2w
320 =8w
40=w

If w = 40, 3w = 3(40) = 120.
The dimensions are 40 feet by 120 feet.

Let w = the width of the field
Let 2w + 6 = the length of the field
228 =6W+12

216 = 6w

36=w
If w=36, then 2w+ 6 =2(36)+6 =78 . Thus,
the dimensions are 36 feet by 78 feet.

Let w = the width of the pool,

Let 2w — 6 = the length of the pool
P =2(length)+2(width)

126 =2(2w—6)+2(w)

126 =4w—-12+2w

126 =6w—-12

138 = 6w

23=w
Find the length.
2W—-6=2(23)-6=46-6=40
The dimensions are 23 meters by 40 meters.
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Let x = the width of the frame.
Total length: 16+ 2x
Total width: 12+ 2x

P = 2(length) + 2(width)
72=2(16+2x)+2(12+2x)
72 =32+4x+24+4x
72 =8x+56

16 =8x

2=X
The width of the frame is 2 inches.

Let w = the width of the path

Let 40 + 2w = the width of the pool and path
Let 60 + 2w = the length of the pool and path
2(40+2w) + 2(60+ 2w) = 248

80+4w+120+ 4w = 248
200+ 8w =248
8w =48
w=6
The width of the path is 6 feet.

Let X = number of hours
35x = labor cost
35x + 63 =448
35x =385
x=11
It took 11 hours.

Let X = number of hours
63X = labor cost
63x + 532 =1603
63x=1071
x=17
17 hours were required to repair the yacht.

Let X = inches over 5 feet
100 + 5x =135
5x=35
X=7
A height of 5 feet 7 inches corresponds to 135
pounds.

Let g = the gross amount of the paycheck
Yearly Salary = 2(12) g+750
33150=24g+750
32400 =249
1350=¢
The gross amount of each paycheck is $1350.
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59.

60.

67.

68.

Let x = the weight of unpeeled bananas.

%X = weight of peeled bananas

The banana with peel weighs 7 ounces.

Let x = the length of the call.
0.43+0.32(x-1)+2.10=5.73
0.43+0.32x-0.32+2.10=5.73
0.32x+2.21=5.73
0.32x=3.52
x=11
The person talked for 11 minutes.

Consider Exercise 25.

100
T1=EE+0.2H

e_'_,_,—'-"

) Ik ol — L : |-— Y}
0

The life expectancy will be 85 years in the year
1900 + 150 = 2050.

a. F=30+5x
F=7.5x
b. 120
0 15
0

c.  Calculator shows the graphs to intersect
at (12, 90); the two options both cost $90
when 12 hours court time is used per
month.

d. 30+5x=7.5x
30=2.5x
X=12
Rent the court 12 hours per month.
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69.

70.

71.

72.

73.

Chapter 2

1X+.9(1000 — X) = 420
.14+900—.9x = 420
—.8x =—480
X = 600

600 students at the north campus, 400
students at south campus.

Let x = original price
X — 0.4x = 0.6x = price after first reduction
0.6x — 0.4(0.6x) = price after second reduction
0.6x—0.24x =72
0.36x="72
x =200
The original price was $200.

Let x = woman’s age
3x = Coburn’s age
3x+20=2(x+20)
3x+20=2x+40

X+20=40

x=20

Coburn is 60 years old the woman is
20 years old.

Let x = correct answers
26 — X = incorrect answers
8X—-5(26—x)=0

8Xx—130+5x=0

13x-130=0
13x =130
x=10

10 problems were solved correctly.

Let X = mother’s amount
2X =boy’s amount

X =
3 = girl’s amount

x+2x+§=14,000

7 X =14,000
2
x =$4,000
The mother received $4000, the boy received
$8000, and the girl received $2000.
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74. Let x = the number of plants originally stolen S5+4i S5+4i 4+i

After passing the first security guard, the thief 3. 4—i  4—i 4+i
has: x—(lx+2j=x—lx—2=lx—2 20+ 5i +16i +4i’
.2 2 . 2 . 16+4i—4i—i’
After passing the second security guard, the thief 20+21i-4
| 1oy 1 16+1
has: =X -2 2——+2|=-x-3 16+21i
2 2 4 =
17
. . . . 16 21.
After passing the third security guard, the thief = ] + ﬁl
1
—X=3
has:lx—3— 4 +2 :lx—z 4. a.
4 2 8 2
b. (=2+v-3)’ =(=2+i\3)
Thus, %X—}l = (-2 +2(-2)(IV3) +(iV3)’
x—28=8 =4—4i\3 +3i
X =36 =4 4i3+3(-1)
The thief stole 36 plants. —1_4if3
Section 2.3 o Tlwy-12 ~14+iV12
' 2 2
Check Point Exercises ) 144203
1. a  (5-2i)+(3+3i) 2
=5-2i+3+3i _-l4 23
=(5+3)+(-2+3)i 2 2
=8+i =-7+i3

b. 24+60)—(12-i
( )= ( ) Exercise Set 2.3

=2+6i—12+i
—(2-12)+(6+ 1) 1L (7+2)+(1—4)=7+2i+1—4i
=—10+7i =7+1+2i—4i
— 8- 2i
2. a 7i2-90)=T7i(2)-Ti(o . . .
@=-n=T712) _2( , 2. (2+6)+V 27+ 48 =27 +iVaE  (4-
=141-63i
—iJ9.3+iV16-
—14i - 63(-1) 1V9-3+14/16-3
— 63+14i =3i3+4i3
=73
54+ 41)(6—7i) = 30 — 35i + 24i — 28i D)
CRRY Catl) el =24 6i+4-]
— 30— 35i + 24i — 28(—1) o ra+6i]
—30+28—35i+24i =2 +5i
—58—11i _ _ o
3. @B+2)—(5-7)=3-5+2i+T7i
—342i-5+7i
=-2+9i
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4, (-7+50)—(-9-11)=-7+5i+9+11i 19

=-T7+9+5i+11i
=2+ 16i

5. 6-(-5+4i)—(-13—i)=6+5-4i+13+i

=24-3i 20.

6. T—(-9+2i)—(-17-1)=T+9-2i+17+i
=33—i

7. 8i—(14-91))=8i—14+09i 21.

=—14+8i+9i
=—-14+17i

8. 15i—(12-11i)=15i-12 + 11i
=—12+15i+11i
=—-12 +26i

9. -3i(7i-5) =-21i* +15i
=-21(-1) + 15i
=21+ 15i

10. —8i (2i—7)=—16i>+56i =—16(-1) + 56i

=9-25i>=9+25=34=16 + 56i 22.

11, (=5+4i)3+i)=—15-5i +12i + 4i?
=-15+7i—4
=-19+7i

12, (—4-8i)3+i)=—12—4i—24i -8
=-12-28i+8
=-4-28i

13. (7-5i)(-2-3i) =—14-21i +10i +15i°
=_14—15—11i
=29 11i

23.

14, (8 — 4i)(=3 + 9i) = —24 + 72i +12i - 36i> 24.
—24 + 36 + 84i
12 + 84i

15. (3 +5i)(3 - 5i)

16. (2+7i)(2-7i)=4-49i =4+49 =53

17. (-5+i)(=5-i)=25+5i-5i-i’
=25+1
=26

18. (=7+i)(=T—i)=49+7i—7i—i
=49+1
=50
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(2+3i) =4+12i+9i°
=4+12i-9
=-5+12i

(5-2i)" = 25-20i +4i’
=25-20i—4
=21-20i

2 2 3+
3= 30 3+
_2(3+1)

941

2(3+i)
10
3+

5

220 1-i 2i-2i° 2420

1+ 1+ 1-i 141

Si_ 5 2+

20 2-i0 2+i
100 +5i°
441
_ —5+10i
-5
=—1+2i

2

Chapter 2

1+
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25, B8 _ A3 3. (2+v=4) =(-2+2i)
4-3i 4-3i 4+3i o
32i +24i° =4—8|_+4|
- - =4-8i-4
16+9 4
24432
T2 2
. 34, (-5-+-9) =(-5-i0y =(-5-3i)’
.24 32
25725 — 25+ 30i +9i°
=25+30i-9
26, —6i _ —6i 3-2i —I8i+12i’ =16 +301
3420 3+2i 3-2i 9+4 2 e
1218 12 18, 35. (—3_J3) :(_3_,ﬁ)
13 13 13 = 94+6iN/7 +i2(7)
97 2+31 2431 2-i —9_7+46i\7
240 240 2-i =2+6i7
4+4i-3i
= — ) 5
4+1 36. (—2+\/—11) :(—2+i\/ﬁ)
7 +4i _ _
" = 4—4iN1T+i*(11)
=4+ —4-11-4iV11
=—7-4iV11
28 . . . 37 —8++/-32 —8+i\/§
' 3—4!23—4!.4—3? . 24 Y
4+31 4+31 4-3i erifien
12 -25i +12i _8+IVI0
T 1649 24
25 :—82‘;\/5
25
=i _ ! Qi
36
29. 64 --25=iJ64 -i\25
—8i—5i=3i —12++4/-28 —12+iV28 -12+i/4-7
=8i-51=3i 38. = -
32 32 32
30. +/-81-+-144 =iy81-iv144 =9i—12i _—12+2i\/7__§+ﬂi
=3 32 8 16
31, 5v-16 +34-81 =5(4i) +3(9i) P P
=20i +27i =47i 39. -
48 48
32. 5J-8+3-18 _—6-i4-3
= 5iv/8 +3i/18 = 5iv/4-2 +3i/9-2 48[
—6-2i/3
=10iv2 +9iV2 _ 48I
=19iv2 A
T8 24
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o “15VEI8 1518 -15-iy9-2 4. (4-i) -(1+2i)
3 33 33 = (16-8i+i%)—(1+4i +4i°)
=%=—f—l—%i ~16-8i 1 14 —ai
=15-12i-3i’
41, @(ﬁ—ﬁ)ﬂx/g(ix@—ﬁ) =15-12i-3(-1)
212 (i3 -5) S
=-2J6-2iV10 49. 5/-16 +3-81
42. -12(N=4-2) =iVi2(iV4 -2) ZZfﬁ:3Mﬂ
=2i3(2i-2) =20i +27i
42326 =471 or 0+47i
= -43-2iV6 50. 5V-8+3-18
= 5V4/24/=1 + 39241
43, (34=5)(-4v=12) = (35 ) (~8iv3) zsfffi;fj[r
=-24i*15 = 10iv2 +9iv2
=24+f15 =(10+9)iv2
44, (3\/3)(2\/3) =19iV2 or 0+19iv/2
= (BiV7)(2iV8) = (BiNT)(2iV4-2) 51, f(X)=x —2x+2
=(3i\ﬁ)(4i\/5)=12i2 14 =-12J14 f1+i)=(1+i) —2(1+i)+2
) ) ] ] =1+2i+i"—2-2i+2
45, (2-3i)(1-i)—(3-i)(3+1) Ll
=(2-2i-3i+3i") (3" -17) -1
=2-5i+3i"=9+i’ =0
=-7-5i+4i’
——7-5i+4(-1) 52.  f(x)=x*-2x+5
—11-5i f(1-2i)=(1-2i)" —2(1-2i)+5
=1-4i+4i> -2+4i+5
46. (8+9i)(2—i)—(1-i)(1+i) YTE
=(16-8i+18i 9" ) (1 =) —4-4
=16+10i —9i* —1+i> =0
=15+10i —8i° _ _
15+10i-8(-1) 53. (fg)(—1) =(-1-3i)(4(-1)+2i)
—93+10i =(-1-3i)(-4+2i)
=4-2i+12i - 6i°
Al (24i) - (3-i) =4+10i+6
=(4+4i+i*)-(9-6i+i") =10+10i
=4+4i+i* -9+6i—i’
=—5+10i
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=11-10i

2
55, f(x):X2+19
—X

3i) +19
f(3i)=—( 2)—3i
97 +19
23
_—9+19
2.3
10
2 -3
10 243
T 2-3i 2+43i
_20+30i
© 4-9§
~20+30i
449
_20+30i
13
20 30.
=—+—i
1313
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54, (fg)(—%} = [12(—%
(—4-i)(-2+3i)
=8—12i+2i-3i’
=8-10i+3
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x* +11
f(x)= Ty
f(4i)=(4i)2 +11_ 16i2+_11
3-4i 3-4i
_—16+11
34
5
34
-5 344
S 3-4i 3+4i
~15-20i
9-16i>
_—15-20i
9416
~15-20i
25
-15 20.

= i
25 25

55

E=IR=(4-5i)(3+7i)
=12+ 28i —15i - 35i*
=12+13i-35(-1)
=12+35+13i =47 +13i

The voltage of the circuit is
(47 + 13i) volts.

E=IR=(2-3i)(3+5i)
=6+10i—9i—15i* =6+i-15(-1)
=6+i+15=21+i

The voltage of the circuit is (21 + i) volts.

Sum:

(5+iV15 )+(5-iN15 )
=5+iV15 +5-iV15
=5+5

=10
Product:

(5+iV15 )(5-i15)
=25-5iV15 + 5i15 - 15§
=25+15

= 40
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69. a. False; all irrational numbers are complex 8 8
numbers. 2. 270 2
I+ -+
b. False; 3 +7i)(3-7i)=9+49=58isa L
real number. — i
2+i
7431 7+3i 5-3i i
c. False; - = —. - .
543 5431 5-3i _ 8
_44—6| 22 ii 241
3417 17 _ 8 2-i
2+i0 2-i
d. Trug 16i - 8i°
(x+yi)(x=yi)=x* = (yi) = x> +y> T
Dis t 16i +8
(d) is true. a1
20 4 B 4 _8+16i
©(2+0)(3-1) 6-2i+3i-i’ 5
4 8 16.
_ =—4+—i
6+i+1 >3
4
7+i Section 2.4
4  T-i . .
= Check Point Exercises
T+1 7-1
_28-4i 1. a 3x¥*-9x=0
=2
491 3x(X—3) =0
_28-4 3X=0 or X-3=0
= =0 The solution set is {0, 3}.
:E—ii b. 2x7+x=1
5030 2x* +x-1=0
—ﬂ—ii 2X=D(Xx+1D) =0
=55 s 2x=D(x+1) =
2X=1=0 or x+1=0
I+i, 1= 2x=1 x=-1
[ P TR -
B (1+i)(1-2i) . (1-i)(1+2i) 2

(1+20)(1=2i) " (1+2i)(1-2i)

:(1+|)(1 2i)+(1-i)(1+2i)

The solution set is {—1,%} .

(1+2i)(1-2i)
C1-2i+i-2i +14+2i—i- 207 2. a  3x=21
- 1-4i° 3x 21
12140 +2+14+2i-1+2 3 3
. 1+4 N
:g Xziﬁ
=§+0i The solution set is {—\ﬁ,xﬁ}
5
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b. 5x°+45=0
5%% =45
X’ =-9
X =+/-9

X = %3i

c. (x+35)° =11

x+5:i\/ﬁ
x=-5+/11

The solution set is {—5 + \/ﬁ, -5- \/ﬁ}

3. X +4x-1=0
X +4x =1
X>+4x+4=1+4

(x+2)" =5
X+2=15

x=-2++/5

4. 2x* +3x—4=0

x2+§x—2:0
2
x2+§x =2
2
N A
2 16 16
( 3}2 41
X+=| =—
4 1
x+2=x M
4 16
N
X+—=+—1
4
3 41
X=——%+—
4
X_—3i\/ﬂ

ISM: College Algebra Early Functions

5. 2x*+2x-1=0
a=2b=2c=-1

‘= —b++/b*—4ac

2a
B 24427 —42)(-1)
- 22)
244448
===
2412
-
2423
-
_2(-1%+/3)
==
1443
2
The solution set is {_IJM/E, _1_\/5}.
2 2
6. X -2Xx+2=0
a=1,b=-2,c=2
Xz—bi\/b2—4ac
2a
o —(=2)£4/(=2)’ —4(1)(2)
2(1)
Xzzim
2
Xzziﬁ
2
Xzziﬂ
2
x=1=i

The solution setis {1+i,1—i}.

7. a a=1l b=6, c=9
b* —4ac = (6)° —4(1)(9)
=36-36
=0
Since b” —4ac =0, the equation has one
real solution.
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x> =3x-10=0
X+2)x-5)=0
X+2=0 or X-5=0
X=-2 or X=5
The solution set is {2, 5}.

x> —13x+36=0
X=4)Xx-9)=0
X—4=0 or X-9=0
Xx=4 or Xx=9
The solution set is {4, 9}.

x> =8x—15

x> —8x+15=0
xX-3)x-5)=0
X—3=0 or x-5=0
x=3 or X=5
The solution set is {3, 5}.

x> =-11x-10

X +11x+10=0
xX+10)(x+1)=0
X+10=0 or Xx+1=0
x=-10 or X=-1
The solution set is {10, —1}.

6x* +11x—-10=0
2x+5)(3%-2)=0
2X+5=0 or 3x-2=0

2X=-5 3x=2
5 2
X=—— or X=—
2 3

The solution set is —i,g .
2°3

9> +9x+2=0
Bx+2)3x+1)=0
3Xx+2=0o0r3x+1=0

2 1
X=—= or X=——
3 3

b. a=2, b=-7, ¢c=-4 Exercise Set 2.4
b* —4ac = (-7)* —4(2)(-4) 1
=49+32
=81
Since b’ —4ac > 0, the equation has two
real solutions. Since 81 is a perfect square,
the two solutions are rational.
2.
c. a=3 b=-2 c=4
b* —4ac = (-2)> —4(3)(4)
=4-48
=-44
Since b’ —4ac < 0, the equation has two 3
imaginary solutions that are complex '
conjugates.
8. P=0.01A> +0.05A+107
115=0.01A +0.05A+107
0=0.01A> +0.05A-8
a=0.01, b=0.05, c=-8 4.
A -b++/b’ —4ac
2a
o —005) J(0.05)> —4(0.01)(-8)
B 2(0.01)
Ao —0.05++/0.3225
0.02 5.
A~ —0.05++/0.3225 A~ —0.05-4/0.3225
0.02 0.02
A=26 A= -31
Age cannot be negative, reject the negative
answer.
Thus, a woman whose normal systolic blood
pressure is 115 mm Hg is 26 years old.
9. wW+9 =15 6
W +81=225 '
W =144
w = +/144
w=x=12

The width of the television is 12 inches.
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The solution set is {—g, —l}
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7. 3x2—2x =8 12, 16x(x—2)=8x-25

3x* —2x-8=0 16X —32X—8x+25=0
Bx+4)(x-2)=0 16X> —40Xx+25=0
3x+4=0 or x-2=0 (4x=5)(4x-5)=0

3Ix = —4 4x-5=0

4 4x =15

X=—= or X=2 x:i

3 4

. . 4
The solution set is {—5,2}. The solution set is {%} )

8. 4x*-13x=-3 13. 7-7x=(3x+2)x—-1)

4x* —13x+3=0 7-Tx=3x"—x-2
(@x-1)(x-3)=0 T-TX=3x>+x+2=0
4x—-1=0 or x-3=0 _3X2_6X+9:0
4x =1 3Bxx+3)(x-1)=0

1 X+3=0 or x—-1=0
X=— or X=3

4 X=-3 or X=1
The solution set is { % ’3} ' The solution set is {-3, 1}.

14, 10x—1=(2x+1)’

9. 33X +12x=0 10X —1=4x> +4x+1

3x(x+4)=0 10X—1—-4x* —4x—-1=0

3x=0 or X+4=0 —4x*+6x-2=0

Xx=0 or Xx=-4 2% - 1)(X-1)=0

The solution set is {—4, 0}. 2x=1=0 or x-1=0
2x =1

10. 5x*-20x=0
5x(x—4)=0 X=
5x=0 or x-4=0
Xx=0 or Xx=4
The solution set is {0, 4}.

l or Xx=1
2

The solution set is {%,1} .

15. 3x* =27
11, 2x(x=3)=5x>-7x =9
22 —6X-5x*+7x=0 X =49 =43
-3x*+x=0 The solution set is {3, 3}.
X(3X+ 1) =0
X=0 or -3Xx+1=0 16. 5x*> =45
ax=-1 X’ =9
1 X =49 =43
X= 3 The solution set is {-3, 3}.
The solution set is {O,l} ) 17. 5x*+1=51
3 5x2 =50
x> =10
x = +10

The solution set is {—\/E,\/E} .
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18. 3x’-1=47 24. 3(x+4) =21
2 _
3x" =48 (X+4)2=7
2 _
X =16 X+4=+J7
x =216 = +4 N

The solution set is {4, 4}.

19. 2x*-5=-55

The solution set is {—4 + \/7, —4— \/7}

2—_
27 =-30 25. (x+3)' =-16
2 _
X' =25 x+3 =116
X =1£+/-25 = 5i X+3=+4i
The solution set is {5i,—5i}. X = 3+ 4i

20. 2x*-7=-15

The solution set is {—3+4i,-3—4i}.

2 __
X = 26, (x—1)’ =-9
X" =—4
X—1=++-9
X =1v—4 =12i K1 = 43i
The solution set is {2i,-2i}. ‘= 1_+3i

21 (x+2)' =25

The solution set is {1+3i,1-3i}.

X+2=4425 27. (x—3)2 -5
X+2=45 ‘3= tdTS
X=-2%5 _
X=-24+5 or X=-2-5 Xx—3==i/5
x=3 x=-7 x=3+i/5

The solution set is {~7,3}.

The solution set is {3+ i\/§,3 - I\/g}

22. (x-3)" =36 28. (x+2) =-7
x—3=+36 X+2=+J-7
X—3=16 X+2 =7
X=3+6 or X=3- ) )
X=9 =3 The solution set is {—2+ I\ﬁ,—Z—I\ﬁ}.

The solution set is {-3,9}.

23. 3(x—4)" =15

29.

(3x+2)" =9

3X+2 =49 =43
3x+2=-3 or 3x+2=3

(x-4)' =5
3x=-5 3x=1
X—4=+5 5 1
x=44_r«/§ X:_E o ng
The solution set is {4+\/§,4—\/§}. The solution set is {_E l}
3'3)°
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30. (4x-1)*=16 35.

X +6x=7
4Xx—1=+16 =+4 X +6X+9=7+9
4x-1=-4 or 4x-1=4 (X+3)' =16
4x=-3 4x =5 X+3 =44
=0 or x=2 x=-3%4
4 The solution set is {~7, 1}.
The solution set is {—%,%} 36. W2 46X =—8
X +6X+9=-8+9
2
3L (5x-1) =7 (x+3)* =1
Sx—1=4/7 X+3=+1
5x=1%+/7 Xx=-3%1
147 The solution set is {—4, —2}.
X=—
> 7. x> —2x=2
The solution set is {1_5\/7,1+5\/7}. X2 —2x+1=2+1
(x—1* =3
32. (8x-3) =5 x=1=1J3
8x—3=+5 x=1+3
8x =343 The solution set is {1+\/§,1—\/§}.
WIEESE] 38 x+4x=12
8 2
X +4Xx+4=12+4
The solution set is {3_\/5,32\/5} (x+2)* =16
X+2=14
2 _ X=-2+4
B (3x-4) =8 The solution set is {~6, 2}.
3Xx—4 =48 =422
3x=4+2\2 39, x2—6x-11=0
L4202 X —6x=11
3 x> —6X+9=11+9
The solution set is {4_§\/§,4+32\/§}. (x=3)> =20
x—3=i\/%
34, (2x+8) =27 x=3225
2X+8 =427 =433 The solution set is {3+2\/§,3—2x/§}.
2x=-8+33
L 83V3
2
The solution set is {_8 _23\/5 s -8 +23\/§}
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40. x*-2x-5=0
x> —2x=5
X2 =2x+1=5+1
(x-1° =6
x—I:J_r\/E
x=1+/6
The solution set is {1+\/g,1—\/g}.

41. x> +4x+1=0
x> +4x=-1
X +4x+4=—1+4
(x+2)* =3
X+2=1/3

X=—2i\/§

The solution set is {—2+\/7,—2—\/§}.

42. x> +6x-5=0
X2 +6Xx=5

X2 +6X+9=5+9

(x+3)> =14
x+3:irx/ﬁ
x=-3+14

The solution set is {—3+\/ﬁ, -3 —\/ﬁ}

43. x> =5X+6=0
x> =5x =-6

X —sx+ 22— 642

4 4

x=3 X=2
The solution set is {2, 3}.

x+l=+2
2
X:—Zig
2 2
7 9
X=——+— 0o X=————
2 2
x=1 X=-8

The solution set is {-8§, 1}.

45, x> +3x—1=0

46.

x*+3x =1

X2 43Xt =14
4 4

4
WENPRIE
2
Lo 313
2

The solution set is {_3 +2\/B s —3- \/E

x> =3x-5=0

x*—=3x=5

x2—3x+2=5+2
4

N
2 2
N E2VED)

2

2

Chapter 2
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Chapter 2

47.  2X*=Tx+3=0

ISM: College Algebra Early Functions

49, 4x*-4x-1=0

4x* —4x-1=0
X —Lx+2-0
22 X =Xx-—=0
2 7 _3
X ——X=— 1
2 2 X —X=—
, 7 49 3 49 4
X— =Xt —=——t+— 11
2716 2 16 XZ_HZ:TZ
2
(-2) -2 o
4) 16 [X_Ej -2
K=t 1 2
4 X——=_—
W 273
4 4 X_li\/z
The soluti t i 13 2
e solution setis | —,
2 . (1442 1-12
The solution set is 2 ,T.
48.  2Xx*+5x-3=0
Ca2x_3_0 50. 2x*-4x-1=0
27 2 .
L5 3 X =2X-==0
X +=Xx==
2 2 ) 1
L5 25 3 25 x—2x+1:5+1
X=X+ — ==+
27716 2 16 , 1
2 X" —=2X=—
[ 5) 49 2
X+=| =— 3
4) 16 (X_1)2:E
x+2=x] :
4 g 7 X—1=%,[—
X=—Ziz 2
1 le_ﬁ
X=—;-3 2
2 _2xV6
The solution set is {—3,%} . 2
The solution set is {24—2\/6,2_2\/6}.
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51. 3x*-2x-2=0 54. X2 +8X+12=0
2 2
XZ—EX—§=0 X_—8i~/82—4(l)(12)
, 2 2(D)
X =3%73 86448
o2yl 2,1 2
3 39 L 816
1 7 2
3] 79 L84
1 7 2
X373 The solution set is {~6, —2}.
lei\ﬁ 55. X*+5x+3=0
3
_— +,/52 —4()(3)
The solution set is 1++7 ﬂ 20
37 3 | X_—5ix/25—12
2
52. 3x*-5x-10=0 Xz_si@
xz—gx—¥=0 2
5 10 The solution set is _5+\/B,_5_\/E .
XX —=x=— 2 2
3 3
Xz_é +£=&+£ 56 X2+5X+2:O
3 36 3 36
SV 145 X=—5i\[52—4(1)(2)
2] % 20
s 1143 X:—Si\/25—8
_Z_= 2
6 6
5+
NEEERVLE x:S‘T\/ﬁ
6
) o [5+4/145 5-4/145 The solution set is _5+\/1_,_5_\/ﬁ .
The solution set is P , p . 2 2
2 _
53. X +8x+15=0 57. 3 -3x-4=0
2
X_—8i~/82—4(1)(15) (o 3ENE3) 404
- 2(1) 2(3)
_ —8+/64-60 x=—3im
ST ¢
_—8+4/4 X:3iﬁ
X= 5 6
X = —842 The solution set is {3+g/§,3_;/§}
2

The solution set is {5, —3}.
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58. S5X*+Xx-2=0
2(5)
~1+/1+40
10
X:—li\/ﬂ

10

The solution set is
10

59. 4% =2x+7
4x* —2x-7=0
= 2+4(-2)* —4(4)(-7)
- 2(4)

Lo 2ENAID
8

L2116

8
L2229

8
Lo 12329

4

1+4/29 1—@}

The solution set is s
4 4

60. 3xP =6x-1
32 —6x+1=0
. 6£+/(—6)* —4(3)(1)
2(3)

L 63612

6
L 6%:24
6

626

3++/6 3—\/6}

The solution set is s
3 3
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61.

62.

63.

64.

65.

66.

ISM: College Algebra Early Functions

X —6x+10=0

X_6J_r\/(—6)2—4(1)(10)
B 2(1)
X:6i\/36—40
2

X_@ﬁ
2

6+2i

2

X=3=i

The solution set is {3+i,3—i}.

x> =2x+17=0

. 24(=2)? —4(1)(17)
2()

244468

X

Xx=1x4i
The solution set is {1+ 4i,1—4i}.

x> —4x-5=0

(—4)" —4(1)(-5)
=16+20
= 36; 2 unequal real solutions

4% —=2x+3=0

(-2 -4(4(3)
=4-48
=—44; 2 complex imaginary solutions

2x* —11x+3=0

(-11)* - 4(2)3)
=121-24
=97; 2 unequal real solutions

2x2 +11x=6=0
112 — 4(2)(=6)

=121+48
= 169; 2 unequal real solutions
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67. X' —2Xx+1=0

(=2)" —4(1)(1)

=4-4

=0; 1 real solution
68. 3x*=2x-1

3% -2x+1=0

(=2)" =43)(D)

=4-12

=—8; 2 complex imaginary solutions
69. x*—3x-7=0

(=3)" = 4()(-T7)
=9+28
=37, 2 unequal real solutions

70. 3x*+4x-2=0
4’ -403)(-2)
=16+24
= 40; 2 unequal real solutions

71.
2% —x=1

2x* —x-1=0
2x+)(x-1)=0
2X+1=0o0rx—-1=0
2x=-1

X:—l orx=1
2

The solution set is {—%, 1}.

72. 3x* —4x=4
3x* —4x-4=0
(3x+2)(x—=2)=0
3x+2 or X-2=0
3x=-2

Xz—g or X=-3

The solution set is {—%,2}.
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73. 5 +2=11x
57 —11x+2=0
Gx-1D)(x-2)=0
5x—1=0o0rx—2=0
S5x=1

1
X=—orx=2
5

The solution set is {%, 2}.

74, 5x* =6-13x
5% +13x-6=0
(5x=2)(x+3)=0
5x=2=0 or X+3
S5x=2

2
X=— or X=-3
5

The solution set is {—3,%}.

75. 3x* =60
x> =20
X = +20
x =125

The solution set is {—2\/§ R NG }

76. 2x* =250
x* =125
X =14/125
X =55

The solution set is {—S\E , 55 }

77. X -2x=1
X =2x+1=1+1
x=1)*=2
x—1=+2
x=1+2

The solution set is {1+\/§,1—\/5}.
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78. 2x* +3x =1 g1 (3x—4)’ =16
2% +3x—1=0 3x—4=+16
Xz—sim 3x—4 =44
2(2) 3x=4+4
y 3+/9+8 3x=8o0r3x=0
4 X:§ orx=0
X:—3J_r\/ﬁ 3
4

w | 0o

The solution set is {0,

h

The solution set is { p

3+417 -3-17
4 '
82. (2x+7)* =25
79. (2x+3)(x+4) =1 2X+7 =45

2x2 +8x+3x+12=1 2Xx=-7%5
2 +11x+11=0 2x=-12 or 2x=-2

11T —42)(11 x=6 or  x=-l
X=—— —4@)dh The solution set is {—6, —1}.

2(2)
—11++/121-88 83. 3x*-12x+12=0
X=—eo—
4 X —4x+4=0
_—11+433 (X=2)(x=2)=0
4 x-2=0
. [—1144/33 —11-433 x=2
The solution set is 2 ) 4 . The solution set is {2}.
0 (X S)xeD) =2 84. 9-6x+x"=0
. X=5)(Xx+1)=
) X>—6x+9=0
2X°+2X—=5x-5=2
2 (x=3)(x=3)=0
2X°=3x-7=0 X=3=0
‘o 3+4/(-3)* —4(2)(-7) x=3
2(2) The solution set is {3}.
3+49+56
x=—4 85. 4x*-16=0
2 _
_3i\/@ 4x° =16
=" x> =4
. . [3++/65 3-+/65 X=42
The solution set is 2 4 . The solution set is {—2, 2}.
86. 3x*-=27=0
3x* =27
x> =9
X=13

The solution set is {-3, 3}.
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87. x*-6x+13=0
x> —6x=-13
x> —6X+9=-13+9
(Xx—3)> =—4
X—3=42i
X=3+2i
The solution set is {3+ 2i,3-2i}.

88. x*—4x+29=0

Chapter 2

91. 2x*-7x=0

X(2x-=7)=0
X=0or2x-7=0
2X =
X=0orx=—

7
7
2

The solution set is {0,

N

92. 2x* +5x=3

X' —dx=-29 2% +5%-3=0
X —4x+4=-29+4 515 —42)(-3)
(X-2)* =25 X= 202)
_9 — +5j
X=2=551 ~5+25+24
X =2+5i X:f
The solution set is {2+ 5i,2 —5i}.
-5+
- 5++/49
89. x> =4x-7 4
. ~5+7
X —4x=-7 = 4
X —4x+4=-7+4 1
2 X=_37_
(x-2)" =-3 2
X-2==i\3 The solution set is {—3,1}.
Xx=2+i\3 2
The solution set is {2+i\/§,2—i\/§}. 1 1 1
03. —+——=—;Xx#0,-2
X X+2 3
90. 5x* =2x-3 3X+643X = X2 +2X
5% =2x+3=0 0=x2 —4x—6
= 2+(=2)" -4(5)(3) )
B 2(5) = —(A)E(A) -4(1)(-0)
L2460 2(1)
T Lo 4E16+24
L 2756 2
10 X:4J_r\/E
L 2x2i14 2
10 X=4izm
L 1zivi4 2
s x=2++/10
. _ [1+iV14 1-iV14 The solution set is {2++/10, 2—~/10}.
The solution set is s s .
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Chapter 2 ISM: College Algebra Early Functions
2— =
94, l+ 1 :l;x¢0,—3 98. X" =6x+7=0
X x+3 4 a=1l, b=-6, c=7
AX+12+4% = X2 3% X_—bi\/b2—4ac
0=x2—5x—12 2a
2
3 _ (=6 £ (=6)" -4M)(7)
—(- J_r\/ —5)° —4(1)(-12 X=
= —(3)E(5) —4()(-12) 2(1)
2(1) X_6iJ§
XZSix/25+48 T
2 x=3%2
XZSiJﬁ x~1.6, Xx~44
2 This equation matches graph (a).
The soluti 5473 5-73
95. 2x , 6 _ 28 ., (x+1)* =4
Xx-3 x+3 x*-9° 7 X+1=142
2x(x+3)+6(x—-3)=-28 X=-1%2
2%% +6X+6x—18=-28 x=-3, x=1
2% +12X 410 =0 This equation matches graph (f).
X +6X+5=0 100. 0=—(x+3)*+1
(X+D)(x+5)=0 (x+3)" =1
The solution set is {—5, —1}. X+3=+]
3 s 2 50 X=-3+1
96. TR 2X7_ 12;x;«r&3,4 X=—-4, X=-2
X=2 X= XX This equation matches graph (e).
3X—12+5x—15=x>-20
0=x"—8x+7 101. x*-2x+2=0
O:(x—7)(x—1) a=1, b=-2, ¢=2
x=7  x=1 g DEVH —dac
The solution set is {1, 7}. 2a
—(=2)£J(=2)* —4(1)(2
97. x*—4x-5=0 X = 2) (21) (D)
(X+1)(x=5)=0 @
X+1=0 X—5=0 X:2i\/z
or 2
X=-1 X=35 .
This equation matches graph (d). X = 2221
2
X=1£i
This equation has no real roots. Thus, its
equation has no x-intercepts. This equation
matches graph (b).
102. X’ +6x+9=0
(xX+3)(x+3)=0
X+3=0
X=-3

This equation matches graph (c).
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103. y =2x*-3x 105. iy, =14
2 =2x* -3x (X=D(x+4)=14
0=2x>-3x-2 X2 +3x—4=14
0=(2x+1)(x-2) x> +3x-18=0

1 (X+6)(x=3)=0
X=-2, x=2 6 %03

104. y =5x> +3x 106. V.Y, =30
2 =5x%> +3x (X=3)(x+8)=-30
0=>5x"+3x-2 x> +5x—24=-30
0=(X+1)(5x—2) X +5X+6=0

2 (X+3)(x+2)=0
x=-1 =3 Xx=-3, x=-2

107. yi+y, =1

2> L3
X+2 X+4
(x+z)(x+4)(i+ij:1(x+z)(x+4)
X+2 X+4
2X(X+2)(x+4) 3(x+2)(x+4
( ) )+ ( ) ):(x+2)(x+4)
X+2 X+4

2X(X+4)+3(x+2) =(x+2)(x+4)

2% +8X+3X+6=Xx> +6X+8

X*+5x-2=0
—b++b* - 4ac
YT
. —(5)£/(5)° —4(1)(-2)
2(1)
. —5+4/33
2

The solution set is {

~5+4/33 —5—\/5}
5 .

2
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108. y,+y,=3

x(x_l)[iﬁj:s(x)(x_l)

Xx-1 X
3x(x—1)+8x(x—1)
x—1 X

3x+8(x—1)=3x>-3x
3X+8x—8 =3x> —3x
11x—8 =3x* —3x
0=3%x"-14x+8
0=(3x-2)(x—4)

=3x(x-1)

x=g, X=4
3

The solution set is {%, 4}.

109 yl_yzzo X_—bi\/b2—4ac
(2x2+5x—4)—(—x2+15x—10)=0 - 2a
2% +5x—4+ x> 15X +10=0 (= “DEVO) -42)=D
3%* ~10X+6 =0 2(2)
o ~b+vb® —dac X:—Si\/ﬁ
- 2a 4
10107 4G)6) The sofution set s {‘3 17 -3-317 }
L _10£428
6
L _lox2y7
6
X_SiJ7
3
The solution set is {5 7 , —S_ﬁ}.
3 3
110. y,—Y,=0

(—x2 +4x—2)—(—3x2 +x—1)=0
X2 +4x=2+3X>=x+1=0
2% +3x-1=0
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111. Values that make the denominator zero must be

excluded.
2X* +4x-9=0
(o —b++/b* —4ac
2a
(o —BE V@)’ -4(2)(=9)
2(2)
i /88
4
L4222
4
L 2tV22
2
112. Values that make the denominator zero must be
excluded.
2x* —8X+5=0
‘— -b++/b* —4ac
2a
‘o —(=8)£+/(-8)* —4(2)(5)
2(2)
L _8%424
4
8% 2.6
4
446
2

113. (go F)(x)=50

g(f(0)=50
g(x-3)=50
2(x-3) =50
(x-3)" =25
Xx-3=%25
X=3=45
X=3%5
Xx=-2,8

Chapter 2

114. (go f)(x) =12
g(f)=12
g(x+4)=12
3(x+4) =12
(x+4) =4

X+4 =14

X+4=%2
X=—4+2
X=-6,-2

115. (f o)) =7
f(9(0)=7
f(x2—3x+8)=7
2(X* -3x+8)-5=7
2X* —6X+16-5=7
2x* —6x+4=0
x> =3x+2=0
(X=2)(x=1)=0

x=1,2

116. (fog)x)=-5
f(g(x)=-5
f(3x2+x—1)=—5
1-2(3%" +x-1)=-5
1-6x> —2X+2=-5

—6x> -2x+8=0

3 +x-4=0

Bx+4)(x-1)=0

X=——,1
3
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117. x> —(6+2x)=0

X*=2x-6=0
Apply the quadratic formula.
a=1 b=-2 c=-6

ISM: College Algebra Early Functions

X+2=(X-1)(x=2)+5(x-1)
X+2=x*=2X—X+2+5x-5
X+2=x*+2x-3

0=x"+Xx-5

-(-2)=* (—2)2 -4(1)(-6) Apply the quadratic formula:

X = 2(0) a=1 b=1 c=-5.
2

Y rarary Tl —4(1)(—5):—1im
—— 2(1) 2

24428 _-1£421

- 2

2
+/4- +
:2_\2/4 7 :2_§ﬁ:1iﬁ

. —-1++/21 . .
The solutions are T , and the solution set is

We disregard 1— V7 because it is negative, and —1£4/21
we are looking for a positive number. 2 .
Thus, the number is 14+/7 .
120. x-1  x 1
118. Let X = the number. x—2+x—3_x2—5x+6
2X2—(1+2X)=0 X—1 X 1

2x* =2x-1=0
Apply the quadratic formula.
a=2 b=-2 c=-1

+ =
X=2 Xx-=-3 (X=2)(x-3)
Multiply both sides of the equation by the least
common denominator, (X—2)(x—3). This results

. ~-b++/b* —4ac in the following:
B 2a X=3)(X-D+x(x-2)=1

X2 =X =3X+3+x*=2x=1

X= 2(2) 2 —6x+3=1
o\ 2X* —6x+2=0
= w Apply the quadratic formula:
4 a=2 b=-6 c=2.
+ +/4- + + [
:2_\/522_ 4 3:2_2\/321_\/3 —(—6)i (_6)2_4(2)(2)
4 4 4 2 X= 2(2)
We disregard 1+V3 because it is positive, 6+36-16 6+~20
and we are looking for a negative number. The 4 4
-3 6+v4-5 6+245
number is . = =
2 4 4
3445
119. 1 I )
= +
X =3x+2 x+2 x' -4 5
1 1 5 The solutions are ———, and the solution set is

(X=1)(X=2) X+2 ’ (X+2)(x=2)

Multiply both sides of the equation by the least
common denominator, (X—1)(X—2)(x+2). This
results in the following:

=
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121 ax* +3x-22=0
Apply the quadratic formula:

a=\2 b=3 c=-22
313 -4(V2)(-242)
)
_ —3£9-(-16)
Y
3425 345
22 22
Evaluate the expression to obtain two solutions.
X:—3—5 or X:—3+5
22 22
8 2 2 2
22 V2 a2 2
4 4
=22 N2
2

The solutions are —2+/2 and % , and the solution

set is {—2\/5, g} .

122. 3x* +6x+ 743 =0
Apply the quadratic formula:

a=\3 b=6 c=73
—6:+,/6”~4(\3)(743)
2(v3)
_ —6++/36-84
pNE)
_—6+/-48
23
_—6+./16-3-(-1)
23
_ —6+43i
pNE)
:_—6_—4*6i =—/3+2i
23723
The solutions are —/3 *+2i, and the solution

set is {—\/giZi} .

X =
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123. £ (x)=0.013x> —1.19x+28.24
3=0.013x" ~1.19x +28.24

0=0.013x*> —1.19x+25.24

Apply the quadratic formula:
a=0.013 b=-1.19 c=2524

—(~1.19)+/(<1.19)’ —4(0.013)(25.24)
2(0.013)

_1.19++1.4161-1.31248

0.026

_ 1.19++/0.10362

0.026
_1.19£0.32190

0.026
~58.15 or 33.39
The solutions are approximately 33.39 and 58.15.
Thus, 33 year olds and 58 year olds are expected to
be in 3 fatal crashes per 100 million miles driven.
The function models the actual data well.

X =

124. (x)=0.013x> —1.19x + 28.24
10=0.013x> —1.19x +28.24

0=0.013x>—1.19x+18.24
a=0.013 b=-1.19 c=18.24

~(~1.19)+/(-1.19)’ —4(0.013)(18.24)
2(0.013)

_ 1.19++/1.4161-0.94848
0.026
_1.19++40.46762 1.19£0.68383

0.026 0.026
Evaluate the expression to obtain two solutions.

:1.19+0.68383 X:1.19—0.68383
0.026 or 0.026
o 1.87383 . 0.50617
0.026 0.026
X~72.1 X=~19

Drivers of approximately age 19 and age 72 are
expected to be involved in 10 fatal crashes per 100
million miles driven. The formula does not model
the data very well. The formula overestimates the
number of fatal accidents.
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125.

126.

127.

128.

129.
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Let y, =—0.01x* +0.7x+6.1

THOD
Amin=A
Amax=28E
wscl=1A
“min=A
“max=4E
Yecl=1A
Ares=1

Using the TRACE feature, we find that the height
of the shot put is approximately 0 feet when the
distance is 77.8 feet. Graph (b) shows the shot’
path.

1=-0.01Hz+0. PH+E.1

¥=.0z18

Let y, =—0.04x* +2.1x+6.1

THOOLT
Amin=A
Amax=2e
wecl=1@
“min=A
“rax=44
Y=cl=1A ek
Aares=1 W=EE.ZEOEA7 =0

Using the ZERO feature, we find that the height of
the shot put is approximately 0 feet when the distance
is 55.3 feet. Graph (a) shows the shot’s path.

Ignoring the thickness of the panel, we essentially
need to find the diagonal of the rectangular
opening.
a’+b’ =¢?
4+8=¢’
16+64 =¢’

80 =c’

C=+/80 =+4/5

Since we are looking for a length, we discard the

negative solution. The solution is 45 ~8.9 and
we conclude that a panel that is about 8.9 feet
long is the longest that can be taken through the
door diagonally.

90% +90? = x*
8100+8100 = x*
16200 = x>

X~ +127.28
The distance is 127.28 feet.

152 +x* =207

225+ x> =400
x> =175
X~ =*13.23

13.23
The ladder reaches 13.23 feet up.
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130.

131.

132.
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x> +10% =30°
x2 +100 = 900
x* =800

Apply the square root property.

X = /800 = +/400-2 = +20+/2

We disregard —20~/2 because we can’t have a
negative length measurement. The solution is
20~/2 . We conclude that the ladder reaches
2082 feet, or approximately 28.3 feet, up the
house.

Let w = the width
Let w +3 = the length

Area = lw
54=(w+3)w
54 =w* +3w
0=w +3w-54
0=(w+9)(w-6)
Apply the zero product principle.
w+9=0 w-6=0
w=-9 w=6
The solution set is {-9,6}. Disregard -9

because we can’t have a negative length
measurement. The width is 6 feet and the length
is 6+3 =09 feet.

Let w = the width
Let w + 3 = the width

Area = lw
180 = (w+3)w
180 =w’ +3w
0=w" +3w-180
0=(w+15)(w-12)
w+15=0 w-12=0
w==T5 w=12

The width is 12 yards and the length is 12 yards +
3 yards = 15 yards.
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133. Let x = the length of the side of the original square
Let X + 3 = the length of the side of the new, larger
square

(x+3)" =64
x> +6Xx+9 =064
x> +6X—-55=0
(x+11)(x=5)=0
Apply the zero product principle.
X+11=0 X=5=0
X=-11 X=5
The solution set is {—11,5}. Disregard —11

because we can’t have a negative length
measurement. This means that X, the length of the
side of the original square, is 5 inches.

134. Let x = the side of the original square,
Let X + 2 = the side of the new, larger square
(x+2)" =36
x> +4x+4=36
x> +4x-32=0
(x+8)(x—4)=0
X+8=0 X—4=0

},z—/g x=4
The length of the side of the original square, is 4
inches.

135. Let x = the width of the path

(20+2x)(10+2x) =600
200 + 40X + 20X + 4%* = 600

200 + 60 + 4x* = 600
4%* + 60X + 200 = 600

4x> +60x—400 =0

4(X* +15x-100) =0
4(x+20)(x=5)=0

Apply the zero product principle.

4(X+20)=0 X—=5=0
Xx+20=0 X=5
Xx=-20

The solution set is {-20,5}. Disregard —20

because we can’t have a negative width
measurement. The width of the path is 5 meters.
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136. Let x = the width of the path
(12+2x)(15+2x) =378
180+ 24X +30x+4x> =378
4x> +54x+180 =378
4x* +54x-198 =0
2(2x* +27x=99) =0
2(2x+33)(x-3) =
2(2x+33)=0 x-=3=0
2Xx+33=0 Xx=3
2x=-33
X=<L—
2
The width of the path is 3 meters.
137. x(x)(2) =200
2x* =200
x> =100
Xx=%10
The length and width are 10 inches.
138. x(x)(3) =75
3x* =75
x> =25
X =15
The length and width is 5 inches.
139. x(20-2x)=13
20x-2x> =13

0=2x>—20x+13

~(-20)+/(-20)" ~4(2)(13)

X =
2(2)
. _ 20£+296
4
10+17.2
X=—-—=
4
x=9.3,0.7

93 inand 0.7 in
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_2+ 64—16x+ x>
16 16
x> +64—-16x+x> =32
2x* —16x+32=0
x> —8x+16=0
(x—4)(x—4)=0
X=41in
Both are 4 inches.

=2

a. False;
(2x-3)" =25
2X—-3=4%5
b. False;
Consider X* = 0, then X = 0 is the only
distinct solution.
Cc. True
d. False;
ax’>+¢c=0
_0+0-4ac 2ivac _ivac
2a a
(c) is true.
(x+3)(x=5)=0
x> —5X+3x-15=0
x> =2x-15=0
s=-16t> +vt

0=-16t> +v,t—s
a=-16, b:vo, c=-5

-s)

, +\/ 4( 16)(
~16)

‘- ~v, £4/(v,)" —64s
- -32

Y +4V,” —64s
- 32
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155. The dimensions of the pool are 12 meters by 8

meters. With the tile, the dimensions will be
12 + 2X meters by 8 + 2X meters. If we take
the area of the pool with the tile and subtract
the area of the pool without the tile, we are left
with the area of the tile only.

(12+2x)(8+2x)-12(8) =120
96 +24x+16X+4x> — 96 =120
4%* +40x—-120=0
x> +10x-30=0
a=1 b=10 c¢=-30

~10%,/10* —4(1)(-30)
2(1)
~10£+/100+120

2
-10£+4/220 -10+14.8
2 2
Evaluate the expression to obtain two
solutions.

X =

_—10+14.8 _—10-14.8
T, or TT T,
4.8 —24.8
X=— X=—
2 2
x=24 x=-12.4

We disregard —12.4 because we can’t have a
negative width measurement. The solution is
2.4 and we conclude that the width of the
uniform tile border is 2.4 meters. This is more
than the 2-meter requirement, so the tile meets
the zoning laws.

Mid-Chapter 2 Check Point

1.

=5+3(x+5)=2(3x-4)
—5+3x+15=6x-8

3x+10=6Xx-8
-3x=-18
-3x _-18
3 3
X=6

The solution set is {6}.
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2. 5x*-2x=7

5% =2x-7=0

Sx=7)(x+1)=0
5x—=7=0 or x+1=0
5x=7 X=-1

7

X=—
5

The solution set is {—1, %}

4(X=3)=20 = 5(x=5)
4x—-12-20=5x-25
4x—-32=5x-25
—X=7
X=-7
The solution set is {~7}.

4. 3x*-6x-2=0

o —b++b* —4ac

2a

(o 0% V(=6)" —4(3)(-2)

2(3)

MEN

The solution set is {3 +3 R

5 4x-2(1-x)=3(12x+1)-5
4x=2(1-x)=32x+1) -5
4X—=242X=6X+3-5
6X—2=6x-2
0=0
The solution set is all real numbers.

Chapter 2
5x*+1=37
5x* =36
5% _36
5 5
=38
5
x=+ [0
5
6
X=t—
J5
X :iiﬁ
NEENE]
X :i_6«5
5
The solution set is —ﬁ,ﬂ .
5 5
X(2x=3)=—-4
2x* -3x=—4
2x* =3X+4=0
‘o —b++/b* —4ac
2a
‘o —(-3)+/(-3)’ -4()4)
2(2)
Lo 3Ey-23
4
323
4

The solution set is
4 4

3+iy23 3—i\/5}
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8, X X2 3 10. i—fﬂ:o
4 3 5 20
3Xx X 4x 3 1 4
CAREAR P A -z X2 (0
4 3 5 20 [2 X J "0)
6o XX 1)opof 2 LS SR,
4 3 5 20 Z X
60(3x)  60x 60(1)_60(4x)_60(3) l—4x 4% =0
! 45 320 60 485 9 * X —dx+1=0
X— X+ = X—
_h++/h% —
25X+ 60 = 48X —9 x = DENb —dac
2a
23X =-69 >
(=AY + [ (— _
~23x 69 (= ZHENEH 40D
23 23 2()
X=3 X_4i\/ﬁ
The solution set is {3} 2
Lo 4E2V3
9. (x+3)’=24 2
x+3:i\/ﬁ x=2J_r\/§
X=-3+2J6 The solution set is {2+x/§,2—\/§}.

The solution set is {—3 +26 ,—3 -2J6 }
11. 3x+1-(x-5)=2x-4

2X+6=2x—-4

6=—4
The solution set is .

2X X 2

12. > = - , X#E-2X#-4
X"+6X+8 x+4 x+2
2X X 2
(X+4)(x+2) x+4 x+2
2D 4)(“2)(__LJ
(X+4H)(x+2) X+4 x+2
2y = X(X+4)(X+2) 2(x+4)(x+2)
X+4 X+2

2X =X(X+2)—2(X+4)
2Xx =X +2x-2x-8
0=x>-2x-8
0=(x+2)(x—4)
X+2=0 or x-4=0
X=-2 Xx=4

—2 must be rejected.
The solution set is {4].
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13. Let y=0. —b+~/b? —4ac
0=x"+6X+2 X= 2a
2
- —PENb” —4ac - —D£JB) -4
2a 2(2)
—(6)£+/(6)* —4()(2
= (6)£4/(6)" -4()(2) x:_3i\/ﬂ
2(1) 4
Lo 6428 . 34VE . 3-A
= X-intercepts; —— and ——.
2 4 4
—6+27
X=—2 17. Let yZO
2
X=—3iﬁ 0=x"-5x+8
(2
X-intercepts: ~3++/7 and -3-4/7. X:_bib—_“ac
2a
1. Let y=0. ~(9)£(5)’ ~4()®)
0=4(X+1)=3x—(6-X) X= 20
0=4x+4-3x-6+x
5+-7
0=2x-2 X= >
—2X=-2 5+i7
x=1 X= 2
x-intercept: 1. There are no X-intercepts.
0=2x"+26 3(2X—5) = 2(4x +1) = —=5(x +3)—2
-2x* =26 6X—15-8x-2=-5x-15-2
x> =-13 -2X—17=-5x-17
x=+J-13 3x=0
x = +iv13 . x=0
There are no X-intercepts. The solution set is {0}.
16. Let y=0. 19. y,y, =10
0_x2+x (2x+3)(x+2)=10
3 2 3 2 +7X+6=10
2
6(0)—6()(— f—zj 2% +7%x—-4=0
3 23 2x-1D)(x+4)=0
O=6 x? 6:x 62 Ix—1=0 or X+4=0
32 3 1 X =—4
0=2x*+3x—4 X=3

The solution set is {—4, %}
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20. X2 4+10x-3=0
x> +10x =3

21.

22.

23.
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. 10"
Since b =10, we add 5 =5"=25.

x> +10X+25=3+25
(x+5)* =28
Apply the square root principle:

x+5:i\/§
X+5=44-7 =27
x=-5+27

The solutions are —5+ 2\/7 , and the solution set is

{-5+247}.

22 +5X+4=0
a=2 b=5 c=4
b* —4ac=5"-4(2)(4)

=25-32=-7
Since the discriminant is negative, there are no real
solutions. There are two imaginary solutions that
are complex conjugates.

10x(x+4)=15x-15
10x* +40x =15x—15
10x* =25Xx+15=0

a=10 b=-25 c=15
b —4ac = (-25)" —4(10)(15)
= 625-600 =25

Since the discriminant is positive and a perfect
square, there are two rational solutions.

Let x = the defense budget of Japan in billions
Let X + 4 = the defense budget of Russia in
billions
Let x + 251 = the defense budget of U.S. in
billions
X+ (X+4)+(x+251)=375
3X+255=375
3x=120
x=40
X+4=44
X+251=291

The defense budget of Japan is $40 billion, of
Russia $44 billion, and of the U.S. $291 billion.
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Let X = the number of months it takes for the
average female infant to weigh 16 pounds
7+1.5x=16

1.5x=9
1.5x

9
15 15
X=6
It takes 6 months for the average female infant
to weigh 16 pounds.

Let x = the amount invested at 8%.
Let 25,000 — x = the amount invested at 9%.
0.08x+0.09(25,000—x) = 2135

0.08x+2250—-0.09x = 2135
—0.01x+2250=2135

~0.01x=-115
~115
X=——
~0.01

x =11,500

25,000—x =13,500
$11,500 was invested at 8% and $13,500 was
invested at 9%.

Let x = the number of prints.
Photo Shop A: 0.11x+1.60
Photo Shop B: 0.13x+1.20
0.13x+1.20=0.11x+1.60
0.02x+1.20=1.60

0.02x =0.40

X =20
The cost will be the same for 20 prints.
That common price is
0.11(20)+1.60 = 0.13(20) +1.20

=$3.80

Let x = the average weight for an American
woman aged 20 through 29 in 1960.
X+0.22x =157

122x =157
122x 157
122 122

X ~129

The average weight for an American woman
aged 20 through 29 in 1960 was 129 pounds.
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28. Let x = the amount invested at 4%.
Let 4000 — x = the amount invested that lost 3%.
0.04x —0.03(4000—x) =55

0.04x~120+0.03x = 55
0.07x~120 =55
0.07x =175
175

T 0.07
X = 2500

4000-x =1500
$2500 was invested at 4% and $1500 lost 3%.

31.

29. Let x = the width of the rectangle
Let 2x + 5 = the length of the rectangle
2l+2w="P

2(2x+5)+2x =46
4x+10+2x =46
6X+10=46

6X =36 32.

6x_36
6 6
X=6

2x+5=17
The dimensions of the rectangle are 6 by 17.

30. Let x = the width of the rectangle
Let 2x — 1 = the length of the rectangle
w=A

(2x-1)x =28

2x* —x=28
2x* —x—-28=0
2x+7)(x-4)=0

33. P =0.0049x> -0.359x+11.78
15=0.0049%* —0.359x +11.78
0=0.0049%x" —0.359x —3.22
0=0.0049x" —0.359x —3.22

‘e —b++b* - 4ac

2a
L (0359 J(=0.359)* —4(0.0049)(-3.22)
2(0.0049)
. 0.359++/0.191993
0.0098

x=81, X~ -8 (rejected)

Chapter 2

2X+7=0 or Xx—4=0
2x=-7 X=4
7
X=——
2

7 .
- must be rejected.

If x=4, then 2x—-1=7
The dimensions of the rectangle are 4 by 7.

Let X = the height up the pole at which the wires
are attached.

X +5 =13
x> +25=169
x? =144
Xx=%12

—12 must be rejected.
The wires are attached 12 feet up the pole.

N =62.2x> +7000

62.2x> +7000 = N

62.2x* +7000 = 46,000
62.2x* =39,000

62.2x3 39,000
62.2 62.2
X* ~ 627

X~ i\/@

X~ 325
—25 must be rejected.
The equation predicts that there were 46,000
multinational corporations 25 years after 1970,
or 1995. The model describes the actual data
shown in the graph quite well.

The percentage of foreign born Americans will be 15% about 81 years after 1930, or 2011.
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34, (6-2i)—(T-i)=6-2i-T+i=—1—i
35. 3i(2+i)=6i+3i’ =-3+6i

36.  (1+i)(4—30)=4-3i+4i-3i

=4+i+3
=T7+i
g, LI
I-1 I-1 1+1
Cl+iti+i’
=il
14201
C1+1
2i

38. =75 —/-12 =5i3 - 2i/3 = 3i\3
39. (2-@)2:(246)2

=4-4i\3 +3i
=4-4i\3-3
=1-4i\3

Section 2.5

Check Point Exercises

1. 4xt =12x*
4xt-12x> =0
4x2(x2 —3)=O
4x*=0 or X -3=0
x> =0 x> =3
x = +/0 x=+3
x=0 X =13
The solution set is {— 3,0,\/5}.
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2%7 +3x7 =8x+12
X*(2x+3)—4(2x+3) =10
2x+3) (X2 —4)=0
2X+3=0 or x*-4=0

2X=-3 x> =4
x:—i X=%12
2

The solution set is {—2, —%, 2} .

VX+3+3=x
VX+3=x-3

(Vx+3) =(x-3)
X+3=x"—6X+9
0=x>-7x+6
0=(x-06)(x-1)
X—6=0 or x-1=0
X=6 x=1
1 does not check and must be rejected.
The solution set is {6}.

VX+5-/x-3=2
NX+5=2++/x-3

(R (a3
x+5=(2) +2(2)(vx=3 )+ (Vx-3)
x+5:4+4m+x—3

4=4x-3
i_4\/x—3

4 4

1=+x-3
(1) =( x—3)2

1=x-3

4=x
The check indicates that 4 is a solution.
The solution set is {4}.
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5. a 5x"*-25=0 X3 = 1 X3 =4
5% =25 3
3/2 -5 1 3 3
X = x=|—3 X=4
32\ 3
(X ) _(5) 1
x=5" or 25 = X =04
Check: The solution set is {—L,64}.
2/3 3/2 27
5(5°7) " -25=0
5(5)-25=0 8 [2x-1]=5
25-25=0 2X—=1=5 or 2x-1=-5
0=0 2X=6 2X=-4
The solution set is {52/3} or {3 25}. x=3 X=-2
The solution set is {-2, 3}.
b. 2
3 8.4 9. 41-2x]-20=0
4/1-2x|=20
s, -2
232 _ 32 -2+ =5
(X ) =4 or 1-2x=5 or 1-2x=-5
5 3/2 -2x=4 —-2X=-6
X:(Z ) X=-=2 x=3
w_23 X= (—2)3 The zeros are —2, and 3.
X=-8
X=38
The solution set is {-8, 8}. Exercise Set 2.5
6. X =5x*+6=0 1. 3x4 —48x2 =0
(x*) 5% +6=0 3 (x* -16) =0
Lett=x2. 3x*(x+4)(x=4) =0
t?—5t+6=0 3*=0 x+4=0 x-4=0
t-3)t-2)=0 X =0 X=-4 x=4
t-3=0 or t-2=0 x=0
t=3 or t=2 The solution set is {4, 0, 4}.
=3 or X=2 2. 5%t —20% =0
x=i\/§ or x=ix/§ 5X2(X2—4)=O
The zeros are —\B,ﬁ,—ﬁ, and +/2. . 5% (X+2)(x=2)=0
5% =0 Xx+2=0 x-2=0
7. 311X —4=0 .
Let t=x". x=0
3t -11t-4=0 x=0 X=-2 X=2

Gt+1)t—4)=0 The solution set is {-2, 0, 2}.

3t+1=0 or t—4=0
3t=-1

-1 t=4
3
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3 +2x* =12x+8

3% +2x* —12x-8=0
X2(3X+2)—4(3x+2) =0
(Bx+2)(x* —4)=0
3X+2=0  x*—4=0

ISM: College Algebra Early Functions

X+1=9x> +9x
9%’ +9x> —x—-1=0
9 (X+1)—(x+1)=0
(X+DOX* -1)=0
X+1=0 9x*-1=1

3x=-2 X =4 x=-1 9x* =1
X:_g X =12 & 1
3 9
. . 2 1
The solution set is —2,—5, 2¢. X=J_r§
The soluti tis <—1 —l l
4. A —12%% = 9x—27 e solution set is 330
4% —12x* —=9x+27=0
7. 4y’ —2 =y -8y’

4x*(x=3)-9(x-3)=0
(x=3)(4x*-9)=0
X=3=0 4x-9=0

4y’ +8y* —y-2=0
4y (y+2)-(y+2)=0

x=3  4x*=9 (y+2)(4y’ =) =0
_ 2 g
=2 y+2=0 4y°-1=0
4 4y* =1
3 1
X=x— 2 _ -
2 y 4
The solution set is —3,3,3 . y=-2 y:il
22 2
. . 1 1
5. 2X—3 = 8% —12X2 The solution set is {—2,5, 5}
8’ —12x* —2x+3=0
8. 9y’ +8=4y+18y’

4x2(2x-3) - (2x-3) =0

(2X=3)(4x> ~1) = 0 9y’ —18y* —4y+8=0

2Xx-3=0 4x*-1=0
2x=3 4% =1

X =

N | W
=
Il

The solution set is {

N | W

9y*(y—2)—4(y-2)=0
(y-2)9y*-4)=0
y-2=0 9y’-4=0

y=2 9y* =4
4
2 = —
y 9
y_+g
"3
The solution set is {—%,%,2}.

268

© 2007 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.



ISM: College Algebra Early Functions Chapter 2

9. 2x* =16x 11. V3Xx+18 =x
2x*-16x=0 3x+18 = x?
2x(x* -8)=0 x> —3x—18=0
2x=0 X' -8=0 (x+3)(x=6)=0
_ ZVKC +2%42) = X+3=0 x-6=0
Xx=0 (x )(x2+ X+2)=0 X=_3 X=6
X=2=0 X'+2x+4=0 SB(3)+18=-3 f3(6)+18=6
2
O litd U1 &), J9+18=-3  i8+18=6
2(1) \/§:—3 False \/£26
. —2++/-12 The solution set is {6}.
2
_—24_r2i\/§ 12. V20-8Xx =X
X=— 20-8x = x*
x=-1+i/3 x> +8x—20=0
The solution set is {0, 2,1+ I\/g} (X+10)(x=2)=0
X+10=0 x—2=0
10. 3x* =81x x=-10 X=2
3 — 81X = 0 J20-8(-10) =10 20-8(2) =2
3X(F =27) =0 J20+80 =-10 20-16 =2
3x=0 X' -27=0 J100 = -10 False Ja=2
x=0; The solution set is {2}.
(X=3)(X* +3x+9)=0
X=3=0 X*+3x+9=0 13. ‘X+3:X2_3
X+3=X"—-6X+9
—3+,/3%2-4(1)(9
X=3 X = 7 (1)) X*=7X+6=0
() (X=1)(x=6)=0
X:—3i\/9—36 X—1=0 x-6=0
2 x=1 X=6
X_—3ix/—27 V1+3=1-3 J6+3=6-3
2 \/_:—2 False \/§:3
-3+ 3iV3 The solution set is {6}.
2
The solu i Lo _3+3i3 14. VX+10 =x-2
e solution set is <0, — [ X+10 = (X—2)°
X+10= x> —4x+4

x> =5x-6=0
(X+1)(X-6)=0
X+1=0 x-6=0
Xx=-1 X=6
J-1410=-1-2 J6+10=6-2
x/§=—3 False \/E:4

The solution set is {6}.
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15. N2X+13 =x+7 18. X—=VX+11=1
2X+13=(x+7) X—1=~/x+11
2X+13= x> +14x+49 (x=1)> =x+11
x> +12x+36 =0 x> —2x+1=x+11
(X+6)> =0 x> =3x-10=0
X+6=0 (xX+2)(x=5)=0
X=-6 X+2=0 x-5=0
J2(-6)+13 =—6+7 X=-2 X=5
J-12+13 =1 —2-/-2+11=1 5—~5+11=1
=1 2-\J9=1 5-416 =1
The solution set is {—6}. —2-3=1 False 5-4=1
The solution set is {5}.
16. Jox+1=x-1
6Xx+1=(x-1)* 19. V/2x+19-8=x
6X+1=x>-2x+1 \V2x+19 =x+8
2
x> —8x=0 (\/2x+19) :(x+8)2
X(x=8)=0 2X+19 = X* + 16X+ 64
X_Szg x=0 0= x> +14x +45
6(0 Xl_ 0-1 6(8)+1=8-1 0=(x+9)x+3)
©+1=0- @) +1=8- X+9=0 or X+5=0
\/0 1=-1 \/48+ =7 X=-9 X=-5
JI=-1 False V49 =7 —9 does not check and must be rejected.
The solution set is {8}. The solution set is {-5}.
17. X—v2X+5=5 20. 2x+15-6=X
X—=5=~2%x+5 V2X+15=x+6
2 2
(X=5)" =2x+5 (\/M) =(x+6)’
x> —10X+25=2Xx+5 s
2X+15=x"+12x+36
X —12Xx+20=0

0=x*+10x+21
0=(Xx+3)(x+7)
X+3=0 or x+7=0

(X=2)(x-10)=0
Xx—2=0 x-10=0

X=2 x=10
X=-3 X=-7
2-y2)+5=5 10-y2(0)+5 =5 —7 does not check and must be rejected.
2-9=5 10-+25=5 The solution set is {-3}.

2-3=5 False 10-5=5
The solution set is {10}.
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21. X +10=x+4
Px=x-6
3% = (X—6)
3x=x>-12x+36
x> —15x+36=0
(x—12)(x-3)=0

Xx—=12=0 x-3=0
Xx=12 X=3

BA2)+10=12+4 33)+10=3+4

J36+10=16 Jo+10=7

6+10=16 3+10 =7 False

The solution set is {12}.

22. Ix-3=x-9
Jx=x-6
X=(X-6)
X=x>-12x+36
x* —13x+36=0
(x—9xx—4)=o
X=9=0 x-4=0
X=9 4
J§_3:9_9 J4-3=4-9

37399 »_3-4-9 False
The solution set is {9}.

23. x+8-x—4=2
S8 = VX g 42
X+8=(/x—4+2)
X+8=X—4+4Jx-4+4
X+8=X+4/x—4
8=4/x—4
2=x—4
X—4
8

4
X

J8+8-+8=4=2
Ji6-a =2

4-2=2
The solution set is {8}.

Chapter 2

24, Ix+5-/x=3=2
Vx+5=x=3+2
X+5=(/Xx=3+2)
X+5=X-3+4/x-3+4
X+5=X+1+4/x-3
5=1+4/x-3
4=4Jx-3

1
1=x-3
Xx=4
4+5-J4-3=2
2
2

The solutlon setis {4}.

25. Jx—5-x-8=3
Ix=5=x-8+3
X—5=(/x—-8+3)
x—5:x—8+6J;j§+9
X—5=X+1+63/x-8
—6=6/x—8
Jx-8

-8

—_
Il

I
L»J\:>><

9-5-
Ja- J_:3

2—-1=3 False
The solution set is the empty set, <.

ﬂ
O] < -
Il

—_
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26. J2x—3-x—2=1 2D +3+411-2 =2
XT3 - RE 4 V346 =2
2x—3=(«/E+1)2 543 =2 False
2X—3=x-242/x—2+1 2 +3+43-2=2
2x-3=x-1+2/x-2 Jor3ii=2
x-2=2x-2 The solution sthris1 ‘;13 5£E§ set, &.
X
PR 28, x+2+3x+7 =1
(Lljz:x_z VX+2 =1-3x+7
22 x+2=(1-3x+7)?
XT—X-‘:-IZX—Z X+2=1-23x+7+3x+7
XC —4x+4=4x-8 “2X-6=-23x+7
x> —8X+12=0 x+3=-3x+7
(X=6)(x=2)=0 (X+3)* =3x+7
X—6=0 x-2=0 x> +6X+9=3x+7
X=6 x=2 x> +3x+2=0
26)-3-V6-2=1 2(2)-3-+2-2=1 (x+D(x+2)=0
V123 -4 =1 Ji-3-J0=1 X+1=0  x+2=0
Jo-a=1 JT-0=1 x=-1  x==2
3_9-1 1—0=1 V=142 4+ B3 +7 =1
The solution set is {2, 6}. Vi+4=1
1+2 =1 False
27. Jax+3+4x-2=2 J212+.3(-2)+7 =1
Jax+3=2-x-2 Jo+1=1
2x+3=(2—~/x=2) 0+1=1
2X+3=4-4x-2+x-2 The solution set is {-2}.
X+1=—-4X-2 29 '—3m=«/ﬁ

(X+1)> =16(x~-2)
X2 +2X+1=16x-32

3Vx+1=3x-5

9(x+1)=9x* —=30x+25

x> —14x+33=0
(X=11)(x=3)=0 9%’ —39x+16=0
39++/945  13+4/105
x-11=0 x-3=0 X = _
x=11 x=3 1'8 6
Check proposed solutions.

The solution set is {

13+\/105}
—
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30. VI+4x =1++/x 34. (x+5)2 =8

1+4‘\/;:1+2\/;+X ((X+5)3/2)2/3=82/3
20X =X x+5=3/§2
4x = X2 X+5=2°
x> —4x=0 X+5=4
x(x-4)=0 s x=-1
Xx=0orx=4 (143577 =8
The solution set is {0, 4}. 47 =38

3

31 X2 =8 V4 =8
2° =8

3/2N2/3 _ Q273
(x7)7 =8 The solution set is {—1}.

x= 2
Y 35. 6x°*-12=0
5/2
w=4 6x”* =12
43/2 — 8 X5/2 _ 2
\/13 _ 8 (X5/2)2/5 — 22/5
2 =38 x=2’
The solution set is {4}. x =134
32 X2 =27 6({/2)5/2 -12=0
(X3/2)2/3 — o723 6(41/5)5/2 -12=0
2 6(4"*)-12=0
X =327
\/2_ 6(2)-12=0
Xx=3
The solution set is {{/Z } .
X=9
93/2 :27
& 36. 8x’*-24=0
9 =27 8x%% =24
33 =27 X5/3 =3
The solution set is {9}.
(X5/3)3/5 :33/5
3/2
33 (X :/?)2/3 j 272/3 X= 3/373
((x—4)y"")"" =27 2 N
x—4=327 827y -24=0
X_4:32 8(271/5)5/3_24:0
x=13 8(3)—24=0
(13-4)"* =27 } )
02 27 The solution set is {5 27}.
J9' =27
3 =27

The solution set is {13}.
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37. (x—4)" =16

[(><—4)2/3T2 =(16)""
x—4=(24)3/2

Xx—4=4 X—4=(-4)’
X—4 =64 X—4=-64
X =068 X=-60
The solution set is {— 60, 68}.

2
B (xas)iza

2 7e 2
[(m)g] "

3
Xx+5=(2*)
X+5=2° or X+5=(=2)
X+5=38 X+5=-8

Xx=3 X=-13
The solution set is {—13, 3}.

39. (X-x-4)""-2=6
(x> —x—4)"* =8
(X —x—4)"")"* =8"?
X —x—4=38"
X*—x—4=2"
X' —x-4=16
x> =x-20=0
(X=5)(x+4)=0

X=5=0 x+4=0
X=5 X=-4
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40.

41.
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(5*-5-4)y""-2=6
(25-9)""-2=6
1674 -2=6

6 -2=6
2°-2=6

8-2=6

(-4 - (-4)-4""-2=6
(16+4-4)"*-2=6
1674 -2=6

16’ -2=6
2-2=6

8-2=6
The solution set is {5, —4}.

(x> =3x+3)"*-1=0
(x> =3x+3)"* =1
x> =3x+3=1"

x> -3x+3=1

x> =3x+2=0
(x-1D(x-2)=0
X=1=0 x-2=0
x=1 X=
(12 =31)+3)"*=1=0
(1-3+3)"2-1=0
1=0
1=0

3/2
1 —

The solution set is

L

x'-5x* +4=01lett=x
t*-5t+4=0
t-D(t-4)=0
t-1=0 t-4=0
t=1 t=4
X} =1 x> =4
X ==l X=22
The solution set is {1, -1, 2, -2}
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42. X' =13x>+36=01lett=x
t* 13t +36=0
(t—4)(t-9)=0

t—-4=0 1t-9

t
2

0
t=4 9
x> =4 x> =9
X=12 X=13
The solution set is {-3, -2, 2, 3}.

43, 9x* =25x*-16
9x* —25x* +16=0let t = x*
9t* —25t+16=0
Ot—16)t-1)=0
IM-16=0 t-1=0

9t =16 t=1
2 _
tzﬁ x> =1
9 X =1
x* =16
9
fos
3
The solution set is {1,— l,i,—i}.
373
44, 4x* =13x* -9
4% —13x* +9=0lett = x*
47 —13t+9=0

(4t-9)(t-1)=0
44-9=0  t-1=0

44 =9 t=1
t=2 x* =1
4
Xz:2 X ==l
4
=+
2

The solution set is {—g,— 1, 1,3}.
2 2

45,

46.

47.

Chapter 2

X—13/x+40=0 Lett=+/x.
t2 13t +40=0
(t-8)(t-5=0

t-8=0 t-5=0

t=8 t=5

Jx=8 Jx=5

X =064 X=25
The solution set is {25, 64}.

2x—7JXx=30=0 Lett=n/x.
2% 7t-30=0
Q2t+5)t-6)=0

2t+5=0

The solution set is {36} since 25/4 does not
check in the original equation.

X?=x"'-20=0 Lett=x"
t?-t-20=0

(t=5)(t+4)=0

t-5=0t+4=0

t=5 t=-4

|
—

|
—

|,_. >
Il
AR
W
|>— >

= x
Il
)]
>

| —

>

The solution set is {—l l}
4°5
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48. x?-x"'-6=0 Lett=x". 51. x?—2x"*+1=01lett=x"
t'-t-6=0 t*-2t+1=0
t-3)(t+2)=0 t-DH(t-H=0
t-3=0 t+2=0 t—1=0
t=3 t=-2 t=1
x'=3 X' ==2 X =1
123 l:_z X =143
X X x=1
1=3x 1=-2x The solution set is {1}.
%ZX —%ZX 52. x*°+x”—6=01lett=x"’
11 t’+t-6=0
The solution set is {—5,5} (t+3)t-2)=0

t+3=0 t-2=0

49. X7 -x"7-6=01lett=x" t=-3 t=2

t2_t_6:0 X1/5:_3 Xl/5:2

(t=3)t+2)=0 X =(=3)° x=2

t-3=0 t+2=0 X =-243 X=32
t=3 t=-2 The solution set is {243, 32}.

X3 =3 X3 = o
x=3 x=(-2)
X=27 X=-8

The solution set is {27, —8}.

53. 2x-3x"?+1=01lett=x"?
2t -3t+1=0
Q2t-1)(t-1)=0
2t-1=0 t-1=0

50. 2x*° +7x" -15=01lett=x" 2t=1
2 +7t-15=0 ‘o .
(2t-3)(t+5)=0 2 -
2t-3=0 t+5=0 w1 W2 1
2t=3 t=-5 2
2
=2 x'?=-5 x:(lj x=1
2 2
3 1
X3 == X = (=5) X=— x=1
5 (=5) 2
3Y 1
X:[_j X =—125 The solution set is {Z,l}.
2
27
Sy 54. x+3x"?—4=0lett=x""

The solution set is {—125,%

t-D(t+4)=0
t-1=0 t+4=0
t=1 t=—4
XI/Z :1 XI/Z :_4
x=1? X = (—4)’
x=1 X=16
The solution set is {1}.

} t*+3t-4=0
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55. (X—=5)"—4(x=5)-21=0lett=x-5 2
, 59. y—§ +5 y—§ -14=0
t"—4t-21=0 y y
t+3)t-7)=0 8
t+3=0 t-7=0 Lett=y--
t=-3 t=7 t*+5t-14=0
X-5=-3 Xx-5=7 t+7)(t-2)=0
X=2 Xx=12 t=—Tort=2
The solution set is {2, 12}. y_§:_7 or y_§:2
y y
56. (X+3)°+7(x+3)—-18=0lett=x+3 y2+7y—8=0 y2—2y-8=0
£247t-18=0 (y+8)(y-1)=0 (y-4)(y+2)=0
t+9)(t-2)=0 The solution set is {8, -2, 1, 4}.
t+9=0 t-2=0
2
t=-9 t=2 60. (y_&j +6[y_£j_27:0
X+3=-9 x+3=2 y y
X=-12 x=-1 10
Lett=y——.
The solution set is {—12,—1}. ¢ y y
t*+6t-27=0
57. (3 —x) ~14(x* —x)+24=0
(t+9)(t-3)=0
Lett=x"—x. t—_9ort=3
t* —14t+24=0 10 10
(t-2)t-12)=0 y-2_ or y—_3
t=2ort=12 y y
x> —x=2 or X*-x=12 Yy +9y—-10=0 y’-3y-10=0
X —X-2=0 x> —x—12=0 (y+10)(y-1)=0 (y-5)(y+2)=0
(x=2)(x+1)=0 (x—4)(x+3)=0 The solution set is {~10,-2, 1, 5}
The solution set is {-3, -1, 2, 4}. 61 |x| _3
58. (3 —2x)' ~11(x* —2x)+24=0 X=8x=-8
The solution set is {8, —8}.
Let t = x> —2x
t?—11t+24=0 62. |x|=6
(t-3)(t-8)=0 x;@§:f6 e
t—3ort—$ The solution set is {6, 6}.
x*—2x=3 or X’-2x=8 63. |x-2/=7
x> —2x-3=0 x> -2x-8=0 X-2=7 x-2=-7
(x=3)(x+1)=0 (x—4)(x+2)=0 X=9 X=-5

The solution set is {-2, -1, 3, 4}. The solution set is {9, =5}

64. |x+1=5
X+1=5x+1=-5
X=4 X=-6

The solution set is {—6, 4}.
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65. [2x-1|=5
2Xx—1=5 2x-1=-5
2x=6 2x=-4
x=3 =2
The solution set is {3, —2}.

66. [2x-3|=11

2x-=3=11 2x-3=-11
2x =14 2x=-8
x=17 X=-4

The solution set is {4, 7}.

67. 23x-2|=14
|3x=2|=7
3Xx-2=7 3x-2=-7

3x=9 3x=-5

X=3 x=-=5/3

The solution set is {3, —5/3}

71.

or
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4——Xx=-6
—ix:—lo
2
5 2
—_— [ X==—
2 5
X=4

278

68.

69.

70.
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32x—1|=21

2x—1|=17
2x—=1=17 or 2X—1=-—
2Xx=38 2X=-6
Xx=4 x=-3

The solution set is {4, =3}

715x+2 =16
7|5x| = 14
5| =2
5x=2

X=2/5

S5Xx=-2
X=-2/5

The solution set is {E’_E} .
55

713x| +2=16
713x| = 14
I3x] =2
3x=2 3x=-2
X=2/3 X=-2/3
The solution set is {—2/3, 2/3}

or
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1-3x=2 or 13x=3
4 4 4
3 1 3 7
—— X=—— - X=——
4 4 4 4
4( 3 4( 1 4( 3 4( 7
30 4 3 4 30 4 30 4
1 7
X=— X=—
3 3
The solution set is {l, Z} .
33
73. x+1]+5=3 79. Sety =0 to find the x—intercept(s).
N |XJIF1.|:_2 0=VX+2+x-1-3
o solution
The solution set is { }. —VX+2=+x-1-3
2 2
74 [x+1]+6=2 (V2] =(Vx-1-3)
X+ 1|=—-4 The soluti ti . 2
e+ 1l e solution set is { } x+2=(vx-1) —2(@)(3)43)2
& |2X’|21(|j13;g X+2=X—1-6Jx—1+9
2x-1=0 X+2=X-1-6/x-1+9
2x=1 e —
1 2=8-6x—1
The solution set is {1/2}. —6=-6/x-1
6 _ ~63x-1
76. |3x-2|+4=4 6 6
3x-2/=0 Y v
3x-2=0 ) 2
3x=2 (1) =(vx-1)
2 I=x-1
X=3 2=x
The solution set is {2/3}. The x-intercept is 2.

The corresponding graph is graph (c).
77, PBx—-1]=x+35|
3X—1=x+5 3x-1=—x-5

2Xx—1=5 4x-1=-5
2x=6 4x=—4
Xx=3 x=-1

The solution set is {3, —1}.

78 |2x-17|=|x+3|
2Xx-=7=x+3 or 2x-7=—(x+3)
x=10 2X—T7=-X-3
3x=4

X=—
3

The solution set is {10,%}

279

© 2007 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 2 ISM: College Algebra Early Functions

80. Sety =0 to find the x—intercept(s). 82. Sety =0 to find the x—intercept(s).
0=+x—4+/x+4-4 0=x"-x"-6
_ -1
IX—4=Jx+4—4 Lett= x".
5 5 X2=x"'-6=0
(- x—4) = (Vx 4—4) e
(x )—x -6=0
2
x—4=(\/x+4) —2(\/x+4)(4)+(4)2 2 t—620
X—4=X+4-8/x+4+16 (t+2)(t-3)=0
—4=20-8Jx+4 t+2=0 or t-3=0
24 =-8x+4 t=-2 1 t=3
Substitute x— fort.
24 _Sm I:SIU.CX 01‘71
B SR X ==2 X =3
-8 -8 | or 1
3=+Xx+4 X:_E x=§
2 —\2
(3) _( X+4) The x-intercepts are 1 and l
9=x+4 2 3
5_yx The corresponding graph is graph (b).
?ﬁe x—intercep(tl'is 5. Wi N 83. Sety=0 to find the Xx—intercept(s).
e corresponding graph is graph (a). (X+2)2 _9(X+2)+20 0
81. Sety =0 to find the x—intercept(s). Lett= x+2.
1 1 2
0=x3 +2x5 -3 (x+2)" =9(x+2)+20=0
Lett ! t*—9t+20=0
ett= Xx°.
[N (t=5)(t-4)=0
X3 +2x6-3=0 t—5=0 or t—4=0
D t=5 t=4
X4 +2x0-3=0 Substitute x-+2 for t.
5 X+2=5 or Xx+2=4
t"+2t-3=0
Xx=3 Xx=2
(t+3)(t_l) =0 The X-intercepts are 2 and 3.
t+3=0 or t-1=0 The corresponding graph is graph (f).
t=-3 t=1
. 84. Sety =0 to find the x—intercept(s).
Substitute x© for t. 0=2(x+2)" +5(x+2)-3
1 1 =
X6 = 3 or X6 =1 Lett X2+2.
e K 2(x+2) +5(x+2)-3=0
[Xéj =(-3) [X(’J =(1)° 2 +5t-3=0
X =729 Xx=1 (2t—1)(t+3)=0
729 does not check and must be rejected. 2t-1=0 or t+3=0
The x-intercept is 1. 2t=1 t=-3
The corresponding graph is graph (e). 1

t==
2

Substitute X+ 2 for t.
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x+2=l or X+2=-3 88. x-+x-2=4
f X=-5 —X=2=4-x
X=—-2 2 2
2 (~Vx=2) =(4-x)
x=—3 X—2=16-8x+Xx’
: : 3 0=x"-9x+18
The X-intercepts are —5 and —=-.
2 0=(Xx-6)(x-3)
The corresponding graph is graph (d). X—6=0 or X-3=0
85. [5—4x/=11 X=6 x=3
5_4x=11 5_4x=—11 3 does no't check.and must be rejected.
The solution set is {6}.
—4x=6 or —4x=-16
w3 x=4 89. 2 +x2—8x+2=6
2

The solution set is {—%, 4}.

2% + X2 —8x—-4=0
X2 (2x+1)—4(2x+1) =
(2x+1)(x* —4)=0

86. [2-3x|=13 (2x+1)(x+2)(x=2)=0
2-3x=13 2-3x=-13 2X+1=0 X+2=0 X-2=0
3x=11 or -3x=-15 1 or X =2 of X =
11 X=5 =7 ) )
X=——
3

The solution set is {—%, 5}.

The solution set is {—%, -2, 2}.

90. X +4x> —x+6=10
87. X+x+5=7 X +4xP—x—-4=0
JX+5=7-x X’ (x+4)-1(x+4)=0
(i) =(7-x) (x+4)(x ~1)=0
X+5=49—14x+ X (x+4)(x+1)(x-1)=0
0=x>—-15x+44 X+4=0 or X+1=0 or X-1=0
0=(x—4)(x-11) X=—4 X=-1 X=
X—4=0 or x-11=0 The solution set is {—4,—1,1}.
X=4 x=11
11 does not check and must be rejected. 1. (X " 4)% -8
The solution set is {4}.
(x+4 j =(8
x+4=({/§)
x+4=(2)
X+4=4
x=0

The solution set is {0}
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3 =
92.  (x-5)2=125 o y‘2 V240
3 2 2 6 —ZX =5 i +6
=RE 2 3 3
((x_s)zj (125 X X~
2x Y 2X
6| = | -5 =" |-6=0
x-5=(3125) (X—3J (x—3j
X—5=(5)2 Let t= 2x and substitute.
X—5=25 ,
6t"-5t—-6=0
x=30

Gt+2)(2t-3)=0

The solution set is {30}.
3t+2=0 or 2t-3=0

93. y, =Y, +3 fo_2 f=3
2
(x*-1) =2(x*~1)+3 .
2 Substitute for t.
(¥ =1) =2(¥ -1)-3=0 x-3
Let t = x* —1 and substitute. X __2 or 2X 3
2 _2t_3=0 X—-3 3 Xx-3 2
t+)(t-3)=0 First solve 2X3 = —%
t+1=0 or t-3=0 X=
2BNX=3)  203)(x=3)
t=-1 t=3 =—

) X=3 3
Substitute x* —1 for t. 2X(3) = —2(x—3)
x*—-1=-1 or x’-1=3 6X=-2X+6

x> =0 X' =4 8Xx=6
x=0 X=x2 3
The solution set is {-2,0,2}. X= 4

Next solve 2x :2

Xx=3 2

2X(2)(x-3) _ 3(2)(x-3)
X=3 2
2x(2) =3(x-3)
4x =3x-9

X=-9

The solution set is {—9, %}

95. x2+2x—36|:12

x> +2x-36=12 x> +2x-36=-12
X +2x—48=0 or Xx*+2x-24=0
X+8)(x—6)=0 (x+6)(x—4)=0

Setting each of the factors above equal to zero
gives X=-8, X=6, X=-6, and Xx=4.

The solution set is {~8, -6, 4, 6}.
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[ +6x+1]=38 Check x=1: \[5(1)—4=1-2
X +6x+1=8 or X +6Xx+1=-8 J5-4=-1
X +6X-7=0 X +6X+9=0 J=1#-1

(X+7)(x-1)=0 (X+3)(x+3)=0 Discard x=1. The number is 8.

Setting each of the factors above equal to zero

gives x=-7, Xx=-3, and x=1. 100. Let x = the number.

The solution set is {~7, -3, 1}. Jx-3=x-5

( x—3)2=(x—5)2

3
97. x(x+21) ~42(x+1)" =0 3o % 10425
(x+1)" (x(x+1)-42) =0 0=x>—11x+28
(x+1)7(x* +x-42)=0 0=(x-7)(x—4)
(X+1)2(X+7)(X—6)=0 X=7=0 or x-4=0
Setting each of the factors above equal to zero x=7 x=4
gives x=-7, x=-1, and x=6. —
The solution set is {~7, -1, 6}. Check x=7: ¥7-3=7-5
Ja=2
3 2 2=2
98. x(x-2) -35(x-2) =0
x(x— )3_35()( 2) o Check x=4: 4-3=4-5
- J=-1
2
(X( ):0 1% -1
(X 2)2(X2—2X 35):0 Discard 4. The number is 7
(x=2)" (x+5)(x=7)=0 101. N
Setting each of the factors above equal to zero r= 7h
gives Xx=-5, x=2, and x=7. Y, 2
The solution set is {-5,2,7}. Fz:[ —J
zh
99. Let x = the number. rZZﬂ
N5x—4=x-2 7zh
2 5 zr*h =3V
( 5X—4) =(X—2) 2
7Z'I’h_V
5X—4 =X —4x+4 3
0=x"-9x+8 V:LZh or V =—=zr’h
0=(x-8)(x-1) 3
Xx—8=0 or x-1=0
102. A
X=28 x=1 r= |[—
4
2
Check x=8: [5(8)-4=8-2 rzz[ AJ
40-4=6 4r
J36=6 oA
6=6 4z

4zr*=A or A=4zxr?
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103. Exclude any value that causes the denominator
to equal zero.

|x+2|-14=0
|x+2|=14

X+2=14 X+2=-14
x=12 " x=_16

—16 and 12 must be excluded from the domain.

104. Exclude any value that causes the denominator
to equal zero.

X +3x =x=3=0
X2 (X+3)-1(x+3)=0
(x+3)(x2 —1) =0
X+3)(x+)(x=-1)=0
Setting each of the factors above equal to zero
gives x=-3, Xx=-1, and x=1.
-3, -1, and 1 must be excluded from the domain.

105. Let P =192.
P =28t +80
192 = 28/t +80
112 =28t
12 _ 28t
28 28
4=+t
(4 =(\E)

16 =t
192 million computers will be sold 16 years
after 1996, or 2012.

106. Let P =143.
P =28t +80
143 = 28/t +80

63 =28t

6328Vt
28 28

225=A/t
(225) = (k)

S=t
143 million computers were sold 5 years after
1996, or 2001. This matches the data shown in
the figure quite well.
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For the year 2100, we use X =98 .
H =0.083(98)+57.9

=66.034
L =0.36/98 +57.9

~ 61.464
In the year 2100, the projected high end
temperature is about 66° and the projected low end
temperature is about 61.5°.

For the year 2080, we use x = 78 .
H =0.083(78)+57.9 ~ 64.4

L=0.36V78+57.9~61.1

In the year 2080, the projected high end
temperature is about 64.4° and the projected low
end temperature is about 61.1° .

Using H:
0.083x+57.9=579+1

0.083x =1
1

X =
0.083
Xx=12
The projected global temperature will exceed the
2002 average by 1 degree in 2014 (12 years after
2002).

Using L:
0.36:/X +57.9=1+57.9

0.36Vx =1

The projected global temperature will exceed the
2002 average by 1 degree in 2010 (8 years after
2002).
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110. Using H:
0.083x+57.9=579+2
0.083x =2
2

X =
0.083
X~ 24

The projected global temperature will exceed the
2002 average by 2 degrees in 2026 (24 years after
2002).

Using L:
0.367/X +57.9=57.9+2
0.36v/x =2

Sx=2

0.36 i
5 ~(55)
X =31

The projected global temperature will exceed the
2002 average by 2 degrees in 2033 (31 years after
2002).

111. y = 50004100 — X
40000 = 5000+/100 — x
40000 _ 5000+/100 —

5000 5000
8 =+/100—x
g =(\/100—x)2
64 =100 — X
=36 =-X
36 =X

40,000 people in the group will survive to age 36.
This is shown on the graph as the point

(36, 40000).

Chapter 2

112. y = 50004100 — X
35000 = 5000+/100 — X
35000  5000+/100—

5000 5000
7 =100 - x
72 =(\/100—x)2
49 =100 - x
-51=-x
51=x

35,000 people will survive to age 51. This
corresponds to the point (51, 35000) on the graph.

113. 365=0.2x""
365 0.2x"
02 02
1825 = x*'2
18257 = (x”)2
3,330,625 = X°
33,330,625 = Ix*
14934 ~ X

The average distance of the Earth from the sun is
approximately 149 million kilometers.

114. f(x)=0.2x""

88 = 0.2x>
88 02x"
02 02
440 = x>
440> =(x2)
193,600 = X°
3/193,600 = 3x*
58~ X

The average distance of Mercury from the sun is
approximately 58 million kilometers.
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115. 62 +x2 +\/82+(10—x)2 =18
V364 %% =18-/64+100—20x + X
36+ X2 =324 —36X% —20x+164 + X2 —20x + 164

368 X* —20x+164 = —20x +452

OVx? —20x+164 = —-5x+113
81(x? — 20X +164) = 25x* —1130x +12769

81x* —1620x+13284 = 25x* —1130x+12769
56x* —490x+515=0

L 490+ J(=490)° —4(56)(515)
2(56)
L 490+353.19
112

X~1.2 X=7.5
The point should be located approximately either 1.2 feet or 7.5 feet from the base of the 6-foot pole.

116. a.  Distance from point A=+/6+ x> +/3>+(12=Xx)> or A=+/x*+36 +/(12-X)> +9 .

b. Let the distance = 15.
N +\/32 +(12-x)* =15
V364X =15-1/9+144—24x + X°
36+ x> =225-303153-24x+X* + x> —24x+153

30VX? — 24X +153 = —24x+342

5\X* —24x+153 = —4x+157
25(x> —24x+153) = 16X — 456X + 3249
25%% —600X + 3825 = 16X” — 456X + 3249
9x* —144x+576 =0

X —16X+64=0
(x-8)(x-8)=0
X=28

The distance is 8 miles.

125. X’ +3x*—x-3=0 126. —x*+4x’-4x* =0
The solution set is {-3, -1, 1}. The solution set is {0, 2}.
(=3)* +3(-3)* =(-3)-3=0 —(0)* +4(0)* —4(0)* =0

-27+27+3-3=0 0=0
(-1’ +3(=1)* = (-1)-3=0 -2)' +4(2) -4(2)* =0
-1+3+1-3=0 -16+32-16=0
P+3(1)°-1)-3=0 0=0
1+3-1-3=0
286

© 2007 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.



ISM: College Algebra Early Functions Chapter 2

127. V2x+13-x-5=0 —10+ /102—4(8)(—7)
The solution set is {~2}. X= 20)
N2(=2)+13-(-2)-5=0

-2) =2) _ —10++100+224
J-4+13+2-5=0 =1
V9-3=0 L —10£+/324
3-3=0 16
. . -10£18
128. Tracing along the curve shows the point =
(36,40000) . 16
28 8
50,000 X T 6’16
1
X=—=
2
. .1
The solution set is {—}
0 [ - U T 100 2
: 131 5-2= [5-2
129. a. False; («/y+4+«/y—1) ZYy+4+y-1 : X X
or
b.  False; if t = (x> —2x)’, the original s_2_ o0 5.2,
equation can be written as t* —5t+6=0, X X
not a quadratic form. 5 2 2 —_4
c.  False; the other value may be a solution. X
5x=2 —A4x=-2
d. True 5 1
(d) is true ng X:E
21
130. J6x—2 =2x+3 —/4x—-1 The solution set is 5[

6X—2=2X+3-2,/(2x+3)(4x-1) +4x-1

—4=-2J2x+3)(4x-1) 132. Ixdx =9

8> +10x -3 xafx =9
4=8x>+10x-3 3x‘x%—9
8x* +10x—7=0 B

X2 =9
1 2
(<] -or
X =81

The solution set is {81}.
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133, x4+ x*P-2x"? =0
X2(x¥C+x"=2)=01lett =x"
X2t +1-2)=0
X7 =0t+t-2=0
(t—1)(t+2)=0

t-1=0 t+2=0

t=1 t=-2

X6 =1 X6 =2
x=1° x=(=2)°

Xx=0 x=1 X =64

64 does not check and must be rejected.
The solution set is {0, 1}.

Section 2.6
Check Point Exercises

1. 2-3x<5
-3x<3
X>-1

The solution set is {x| X> —1} or [-1,0).

T
-1

2. 3Xx+1>7x-15
—4x>-16
—4x  -16
_<_
4 4
X<4
The solution set is {X|x < 4} or (-00,4].

hY
7
4

3(X+1)>3x+2
3X+3>3x+2

3>2
3> 2 is true for all values of X.

The solution set is {X| X is a real number}.

b. x+1<x-1
1<-1
1< -1 is false for all values of X.
The solution set is .
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1<2x+3<11
—2<2x<8
-1<x<4

The solution set is {x|—1 <x< 4} or[-1,4).
)
4

L

-1
|x-2|<5
—5<x-2<5

-3<x<7

The solution set is {x

-3<x<7} or (-3,7).
¢
-3

~ N

—3|5x—2|+20=-19
-3|5%x-2|>-39
—3|5x—2| sﬁ
-3 -3
|5x—2|s13
—13<5x-2<13
—11<5x<15
EIPE Pt
555

—££xs3
5

The solution set is

X—1—1SXS3 or [—2,3]
5 5

11 i g
_? 3

18 < |6—3x|

6—-3x<-18 6-3x>18
or

-3x<-24 =3x>12

-3x 24 =-3x 12

-3 -3 -3 3

X>8 X<—4

The solution set is {x|x <-4 orx> 8}

or (—oo,—4) U (8,00).
-

~
Y

PN ™
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8. Let x = the number of miles driven in a week. 7.
260 <80 +0.25x

180 < 0.25x

720 < X
Driving more than 720 miles in a week makes
Basic the better deal.

Exercise Set 2.6

1. 5x+11<26 8.
5x<15
X<3
The solution set is {X| X < 3}, or (0, 3).

AY
7

3
2. 2x+5<17
2x <12
X<6
The solution set is {x| X < 6} or (—oo, 6).
3 > 9.
7
6
3. 3x-7=213
3x>20
x>0
3
The solution set is < X x>§ , or {E,w].
3 3 10.

- L

20
3
4, 8x-2>14
8 >16
X>2

The solution set is {X| X > 2} or [2,»).

L

t 11.
5 -9x>36
x<—4
The solution set is {X| X < —4}, or (—o0,—4].
24
6. -5x< 30 12.

X>-6
The solution set is {X| X > —6} or [6,%).

- L

L
-6

289
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8x—11<3x-13
8x—-3x<-13+11
5x<-2
2
X<-=
5

18x+45< 12x—-8
18X —12x<-8— 45

6x < -53
53

X<——=
6

The solution set is {x

X< —2 or (—w,—ﬁ}.
6 6

"l -

4X+1)+2>3x+6
4X+4+2>23x+6

4X+6>3x+6

4x-3x=6-6

x=0

The solution set is {x| x>0}, or [0, ).

L

|8

0

X +3>32x+1)+x+5
8X+3>6Xx+3+Xx+5

8 +3>7x+8

8X—Tx>8-3

X>5

The solution set is {x|x>5} or (5, ).
- L

<
5

2X— 11 <-3(x+2)

2X—11<-3x-6

5x<5

x<1

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

7
1

—4(x+2)>3x+20

—4x—8>3x+20

=7x>28

x<-4

The solution set is {X| X < —4} or (-0, —4).
)
-4

-
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Chapter 2 ISM: College Algebra Early Functions

13. 1-(x+3)>4-2x 4 3
1-x—3>4-2x 18, T-ox<g
—X—-22>4-2X
X>6 _ix<_£
The solution set is {X| XZ6}, or [6, ©). >
L X>8
6 The solution set is {x| X>8} or (8, ).
L
14. 53-X)< 3x—1 ) 8
15-5x< 3x-1
—8x < —16 19. x—4>x—2 i
X=2 6 9 18
The solution set is {X| X2 2} or [2, ). 3(x—4)>2(x-2)+5
~ 3 3X—12>2X—4+5
x2>13
15. X_3.X,4 The solution set is {X| x213}, or [13,).
4 2 2 E
. . 13
X—6<2x+4 20. Ay 3 N
X< 42>
x<10 6 12
x=-10 2(4x-3)+24>22x-1
The solution set is {X| XZ—IO}, or [-10, ®). 8X—6424>2x—1
3 6X+18> -1
il 6x>-19
19
6. Xl X s
10 5 10
. . -19 -19
3X I X The solution set is < X| X > ——¢ or | —,00 |.
10 —+1 ({210 ——— 6 6
10 5 10 ]
3x+102>22-X _f_9
4x > -8 6
Y E) 21. 4(3x—2)—-3x<3(1 +3x)-7
The solution set is {X|X2—2} or [-2,). 12x—8-3x<3+9x -7
- L IX — 8 <—4+9x
-2 -8§<+4
True for all x
17. 1_§> 4 The solution set is {x| X is any real number}, or
(—o0,00).
_£>3 ¥ >
2 0
X <—6

22. 3(x—-8)—-2(10-x)>5(x—-1)
3Xx—24-20+2x>5x-5
5x—44>5x-5
—44 > -5
Not true for any X.

The solution set is the empty set, &.

The solution set is {X| X, —6}, or (—»,-6).
AY
7
-6

-
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23.

24,

25.

26.

217.

28.

29.

30.

5(x=2)-3(x+4)>2x-20

5x-10-3x-12>2x-20

2X—222>2x-20
-22>-20

Not true for any X.
The solution set is the empty set, <.

6(x—1)—(4-x)=7x-8

6X—-6—-4+x2>7x-8

7Xx—-10>7x-8
-10>-8

Not true for any X.
The solution set is the empty set, <.

6<x+3<8
6-3<x+3-3<8-3
3<x<5

The solution set is {X| 3<x< 5}, or (3, 5).

T<x+5<11
7T-5<X+5-5<11-5
2<X<6

The solution set is {x| 2<x< 6} or (2, 6).

-3<x-2<1
-1<x<3
The solution set is {X| —-1<Xx <3}, or [-1, 3).

-6<x-4<1
—2<x<5
The solution set is {X| -2 < X< 5} or (-2, 5].

—11<2x-1<-5

-10<2x<+4

S<x<-2

The solution set is {X| -5<x< —2}, or

(-5, -2].

3<4x-3<19
6< 4x<22
Sex®2
4 4
3ex
2 2

The solution set is {X

3 11 311
—<X<—joOr|—,—|.
2 2 22
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31.

32.

33.

34.

35.

36.

37.

38.

Chapter 2

—3££x—5<—1
3

2£zx<4
3

3<x<6
The solution set is {X| 3<x< 6}, or [3, 6).

—6S1X—4<—3
2

—2slx<1
2

—4<x<2
The solution set is {x| —4>x< 2} or [4,2).

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

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

X—1]1<2

-2<x-1<2

-1<x<3

The solution set is {x| -1< XS3}, or [-1, 3].

x+3|<4
4<x+3< 4
-7<x< 1

The solution set is {X|—7 <x< 1} or [-7, 1].

2x — 6] <8
—8<2Xx-6<8
2<2x<14
—-1<x<7

The solution set is {X| -l<x< 7}, or (-1, 7).

|3x+35] <17

—-17<3x+5<17
—22<3x<12

. . 22
The solution set is {x | —? <X< 4} or

24
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39. R(x—-1)+4|<8 45, x—1]=2
-8<2(x—1)+4<8 X=1>22 or x-1<-2
-8<2x—-2+4<8 X>3 x<—1
-8<2x+2<8
_10<2x<6 The solution set is {x| X<-lorx= 3}, that is,
—5=xs3 (—o0,~1] or [3,).
The solution set is {X|—5S XSS}, or
[-5, 3]. 46. [x+3|=4
X+3>4 or x+3<-4
40. 3(x—1)+2|<20 x> 1 X< —7
-20< 3(x-1)+2<20 .
-20<3x-1<20 The solution set is{X| X<-=Torxz 1}: that is,
—19<3x<21 all x in (—o0,-7) or (1,%).
—Es x<7
47. 3x-8|>7
The solution set is 3X—=8>7 or 3X—-8<-7
W -2 <<l o [_237}, 3x > 15 3x<1
3 3 1
X>5 x<§
a1, ‘M <2 )
3 The solution set is {X X<§ or X > 5}, that is,
-2< 2y+6 <2 1
(_OO’_] or (5,00) .
—6<2y+6<6 3
~12<2y<0
—-6<y<0 48. |5x— 2|>13
The solution set is {X|—6< y<0}, or (=6, 0). SX=2>13 or 5Xx-2<-13
5x>15 S5x<-11
42. 3(X_1) <6 X>3 X<—1—51
4
3(X—1) The solution set is { X X<_—11 orx>3s,
-6< <6 5
—24<3x-3<24 that is, all X in —oo,_—11 or (3,)
21 <3x<27 5
—7<x<9
The solution set is {X|—7< x<9} or (-7,9). 49 2X:2 9
43. x|>3 2X+2 2X+2
X>3orx<-3 >2 or <=2
The solution set is {x| X>3 0rx<—3}, that is, IX4+2>8 IX+2<-8
(—o0,=3) or (3,0). 2X>6 2x<-10
X>3 Xx<-=5
44. |x|>5 . . .
X>50rX<_5 The solution set is {X| X<-50rx= 3}, that is,
The solution set is{x| X<-=5o0rx> 5}, that is, (—oo,—S] or [3,00).

all X in (—0,-5) or (5,).
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50. X235 ax+13 12 ax+1<-12
9 5 5
X3 o X3 x>l or <
9 5 5
3x—3>9 3x—3<-9 > w< 17
3x>12 3x<-6 10 10
xz4 X<-2 The solution set is {x x£—i—7 orxz%}.
The solution set is {X| X<=2 orXZ4},
or (—o0,~2] or [4,). 55. —2|x—4|>—4
2 2x-4 4
51 3—§X >5 ) )
5 5 |x—4]<2
3—§X>5 or 3—§X<—5 2<Xx—4<2
2<x<6
_§X>2 _§X<_8 The solution set is {x|2£x£6}.
X<=3 X>12
The solution set is {X|X<—3 orX>12}, that is, 56. _3|X+7|2_27
(=00, =3) or (12, ). _3|X+_7| <=2
-3 -3
‘ 3 [x+7]<9
52. 3—=x|>9
4 -9<x+7<9
3-3%59 or 3-3x<-9 “l6<x<2
4 4 The solution set is {x|—16£ XSZ}.
—§x>6 —3x<—u
4 4 57. —4[1-x <16
X< -8 X>16
. . —41-x _-16
{X|X<—8 0rX>16}, that is all X in _—4>_—4
(—o0,—8) or (16,). |1—X|>4
53. 3x—1]+2>8 I=x>4 I=x<—4
3x—1]>6 -X>3 or —X<-5
X—1]>2 X< =3 X>5
X-122 or x-l<-2 The solution set is {x| X<-=3 0rx>5}.
X23 x<-1
The solution set is {X|XS10rX23}, that is, 58. —2|5—X|<—6
(—o0,—1] or [3,00).. -2|5-x/< -6
=215-x -
54. 5[2x+1-3>9 %>—g
S[2x+1212 I5-x|>3
|2x+1|2£ 5-x>3 5-x<-3
3 —-X>-2 or -X< =8
X<2 X>8

The solution set is {x| X<2orx> 8}.
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Chapter 2 ISM: College Algebra Early Functions
59. 3£|2X—1| 64. 4<|2—X| is equivalent to |2—X|>4.
2x—1>3 2Xx—1<-3 2_x>4 OF 2_x<-4
2x2>24 or 2x <=2 -X>2 -X<—6
X2 x<-1 -X 2 -X_ -6
The solution set is {X|XS—1 0rX22}. -1 -1 -1 -1
X<=2 X>6
60. 95|4X+7| The solution set is {X|X<—20rx>6}.
X+729 or 4Xx+7<-9
4x=2 4x<-16 65. 12< —2x+g +=
XZE Xx<—4 81 6
4 — ‘—2x+—‘
. T
2
| —2x+§>E or —2x+§<——1
The solution setis { X| X< —4 or X > —¢. 7T
2 75 87
2x>7 —2X<——
61. 5>|4—X| is equivalent to |4—X|<5. 75 87
X<—— >—
-5<4-x<5 14 14
—9<-x<1 The solution set is { X X<—E orX>ﬂ ,
-9 —x_1 14 14
S that is, —oo,—E or ﬂ,oo )
9>x>-1 14 14
-1<x<9
The solution set is {X|—l< X<9}. 66. 1< X_E +Z
31 3
62. 2>|11—X| isequivalentt0|11—x|<2. _i X—E
2<11-x<2 3 3
-13<-x<-9 . 11 4 .
<—X< Since |[X——| > —— is true for all X,
13 -x_ -9 303
"7 the solution set is {X| X is any real number}
13>x>9 or (—o0, o).
9<x<I13
The solution set is {X| 9< X<l3}. 67. 4+3-%l>9
312
63. 1<|2—3X| is equivalent to |2—3X|>1. ‘3__>5
2-3x>1 2-3x<—1 )
-3x>-1 —3x <=3 3——2>5 or 3—;3—5
-3x -1 of
—<— -3x 3 X X
-3 3 — > =22 -—<-8
| -3 3 3 3
X<— X>1 X< -6 X > 24

The solution set is {X

1
X<—orx>1lg.
3

The solution set is {X| X<—6o0rXx> 24}, that is,

(—oo, —6] or [24, o0
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68. ‘2—5—1s1

2

-
2

<2

2<2-Xn
2

4<-X<o
2

8§>2x=>0

The solution set is {X| 0<x< 8} or [0,8].

69. A
X X 5

—+3<—+—
2 3 2

6 Xi3]<6| X422
2 372

65 g3y < 8%, 68)
2 3 2

3Xx+18<2x+15
x<-3
The solution set is (—o0,—3].

70. Y, >Y,

%mx—%+4>5x+1

3(%{6x—9)+4j>3(5x+1)

2(6x—9)+12>15x+3
12X—18+12>15x+3
12X—-6>15x+3

-3x>9

-3x 9

33

X< -3
The solution set is (—o0,-3).

71. y>4
1= (x+3)+2x> 4
1-x-3+2x2>4
X—-22>4
X>6

The solution set is [6,00).

72.

73.

74.

75.
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y<0
2X—1143(x+2)<0
2Xx—=11+3x+6<0
5x-=5<0
5x <5
x<1

The solution set is (—o0,1].

y<8
px—4+2<8
|3x-4|<6
—-6<3x-4<6
-2<3x<10
-2 3x 10
3 3 3

y>9

|2x-5|+1>9

|2x-5|>8
2x-5>8 or 2Xx-5<-8
2x>13 2x< -3

13 -3
X>— X<—
2 2

The solution set is (—w,—%jU (%9wJ‘

y<4

7-1X40l<4
2

L) P
2

1+223
2

X223 Xi2<3
2 or

X+4>6 X+4<-6
X2 x<-10
The solution set is (—o0,—10]U[2, ).
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76. y>6 83. 20-4x2>0
8—[5x+3|>6 4y > 20
—[5x+3|= -2 —4x 20

4 4
~(-fsx+3)==(=2) »
|5X+3|32 Domain: (—oo,s]
—2<5x+3<2
—5<5x<-1 84. 15-3x>0
-3x>-15
-5 5x -1
AP Gtk it
575 0s X 15
1 37 33
TlExs-g x<5

| Domain: (-0, 5]
The solution set is {—1, —g}

85. 3(2x-5)-8x+5>0

77. The graph’s height is below 5 on the interval 6X—-15-8x+5>0
(-19). -2x-10>0
-2x>10
78. The graph’s height is at or above 5 on the % 10
interval (—o0,—1]U[9,). Y < )
X<-=5

79. The solution setis {X|-1<x<2}or [-1,2). Domain: (o, 5)

80. The solution setis {X|1<x<4} or (1,4]. 86. S5(2x+7)+4x+7>0

10X+35+4x+7>0
81. Let X be the number.

14x+42>0
|4-3X[25 or |[3x—4[>5
14x > —42
3x-42>5 3x—-4<-5 14_X>—42
3x29 or 3x<-1 14 14
X>3 1 x>-3
xg—g Domain: (-3,)
The solution set is {x|xs—% orX23} or 87. 2x—8>0 and 4X—-4>0
2x>8 4x >4
1
(—oo,—ﬂu[loo). X>4 x>1
Domain: [4,)
82. Let X be the number.
|5-4x|<13 or |4x-5[<13 88. —A4x+2>0 and -2x-820
—4x>-2 -2X=>8
~13<4x-5<13 ax_ ox_ 8
-8<4x<18 < — <5
—2SXS2 xsl X< —4
2 2
The solution set is {X|—2S XS%} or {—2,—%} Domain: (_OO’_4]
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89. (0’ 4)
90. [(), 5]
91. passion<intimacy or intimacy > passion

92. commitment > intimacy or
intimacy < commitment

93. Passion < commitment or
commitment > passion

94. commitment > passion or
passion < commitment

95. 9, after 3 years

96. After approximately 51 years

97. 3.1x+25.8>63
3.1x>37.2

X>12

Since x is the number of years after 1994, we
calculate 1994+12=2006. 63% of voters will use
electronic systems after 20006.

98. -2.5x+63.1<38.1
-2.5x<25

x>10
1994 + 10 =2004
In years after 2004, fewer than 38.1% of U.S.
voters will use punch cards or lever machines.

99. 28<20+0.40(x—60)<40
28<20+0.40x—24<40
28<0.40x—-4<40
32<0.40x<44
80<x<110
Between 80 and 110 ten minutes, inclusive.

100. 15 s%(F—32)s35

9 9(5 9
S(19) Sg[g(F —32)) <<(39)
9(3)<F-32<9(7)
27<F-32<63
59 < F <95

The range for Fahrenheit temperatures is 59°F to
95°F , inclusive or[59°F,95°F].
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M= Yo=Y _ 550-451 <31
Xy = X 32-0
Y=Y, =m(X-Xx)
y—451=3.1(x-0)
y =3.1x+451
M (x) =3.1x+451

101. a.

b.  W(x)=12.5x+341

c. W(X) > M (X)
12.5x+341>3.1x+ 451
9.4x>110

x>11.7
Women were awarded more degrees than
men starting about 11.7 years after 1970,
or 1982. This describes the data shown in
the graph very well.

102.

‘h—SO >1.645

h_5021.645 h_50£—1.645

h—-502>8.225 h—-50<-8.225
h >58.225 h <41.775

The number of outcomes would be 59 or more,
or 41 or less.

103. 50 +0.20x < 20 + 0.50x
30<0.3x
100< x
Basic Rental is a better deal when driving more
than 100 miles per day.

104. 15+0.08x <3+.12x
12 < 0.04x

300 < x
Plan A is a better deal when driving more than
300 miles a month.

105. 1800 + 0.03x <200 + 0.08x
1600 < 0.05x
32000 <x
A home assessment of greater than $32,000
would make the first bill a better deal.

106. 2+0.08x <8+ 0.05x
0.03x<6

X <200
The credit union is a better deal when writing
less than 200 checks.

© 2007 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 2

ISM: College Algebra Early Functions

107. 2x>10,000+ 0.40x 113. Let x = the number of times the bridge is
1.6x >10.000 crossed per three month period
L6 10’ 000 The cost with the 3-month pass is
1~_6X>1’_6 C, =7.50+0.50x.
> 6250 The cost with the 6-month pass is C, = 30.
More than 6250 tapes need to be sold a week Because we need to buy two 3-month passes
fo make a profit. per 6-month pass, we multiply the cost with the
3-month pass by 2.
108. 3000+ 3X < 5.5x 2(7.50+0.50x) <30
3000 < 2.5x 15+x<30
1200 < x X<15
More then 1200 packets of stationary need to We also must consider the cost without
be sold each week to make a profit. purchasing a pass. We need this cost to be less
than the cost with a 3-month pass.
109. 265+ 65x <2800 3x>7.50+0.50x
65x <2535 2.50x > 7.50
X <39 X>3
39 bags or fewer can be lifted safely. The 3-month pass is the best deal when making
more than 3 but less than 15 crossings per
110. 245+95x <3000 three-month period.
95x <2755
X 114. Let x = the number of hours the mechanic
x<29 works on the car.
29 bags or less can be lifted safely. 226 <175 +34x% < 294
51<34x<119
111. a w290 1.5<x<35
3 The man will be working on the job at least 1.5
174 + x and at most 3.5 hours.
>90
174 +x 2270 123. 10
=56 X
You must get at least a 96. e T
86 + 88 \
b. oo+ odt+x <80
3 —10
174 +
—2FX 90 Xx<4
3
174 + x <240 124. a0
X< 66 \ /
This will happen if you get a grade less than 66. 10 "
112. Let X =the grade on the final exam. 7\
86+88+92+84+x+x290 ="
6 X<-=3
86+88+92+84+ x+x =540
2X+3502> 540
2x 2190
X =95

You must receive at least a 95% to earn an A.
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125. Verify exercise 142.

126

127.

128.

n Y Ve
£ iz c
E- : -
b B
) k; ]
[ 0 in
s "3 iz
] b 14
m=d
Verify exercise 143.
" Y Ve
-k c -1y
'E 0 g
g -
“E -4 4
-1 - 10
0 g i6
i -in o
n= -3

a. The costof Plan A is4 + 0.10x;
The cost of Plan B is 2 + 0.15x.

10

0 50
0

C. 41 or more checks make Plan A better.

d. 4+0.10x<2+0.15x
2 <0.05x
X > 40
The solution set is {X| X > 40} or (40, ).

a. False; |2x — 3| > -7 is true for any X

because the absolute value is 0 or positive.

b. False;2x>6,x>3
3.1 is a real number that satisfies the
inequality.

c. True; |X - 4| >0 is not satisfied only when

X = 4. Since 4 is rational, all irrational
numbers satisfy the inequality.

d. False
(c) is true.
Because X > Y, y — X represents a negative

number. When both sides are multiplied by
(Y — X) the inequality must be reversed.
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|x—4<3

b. |[x-4>3

130. Model 1:

IT-57<7
-7<T-57<7
50<T <64
Model 2:

T —50] <22
-22<T-50<22
28<T <72

Model 1 describes a city with monthly
temperature averages ranging from 50 degrees to
64 degrees Fahrenheit. Model 2 describes a city
with monthly temperature averages ranging
from 28 degrees to 72 degrees Fahrenheit.

Model 1 describes San Francisco and Model 2
describes Albany.

Chapter 2 Review Exercises

2X—-5=17
2x=12
X=6

The solution set is {6}.
This is a conditional equation.

5x +20 =3x
2x =-20
Xx=-10

The solution set is {—10}.
This is a conditional equation.

T(X—4)=x+2

TX—28=x+2
6x =30
X=5

The solution set is {5}.
This is a conditional equation.

1-2(6-X)=3x+2
1-12+2x=3x+2

11 -x=2
—Xx=13
x=-13

The solution set is {—13}.
This is a conditional equation.
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5. 2(Xx—4)+3(Xx+5)=2x-2 11. 2x_6 X
2X—8+3x+15=2x-2 3 4
5x+7=2x-2 4(2x) =12(6) - 3x
3x=-9 8x =72-3X
X=-3 11x=72
The solution set is {-3}. 72
This is a conditional equation. X= 11
6. 2x—-4(x+1)=3x+17 The solution set is {2}
2X— 20X —4=3x+ 17 11
—18x—4=3x+17 This is a conditional equation.
=21x=21
X=—1 X X—3
12. —=2-—
The solution set is {—1}. 4 3
This is a conditional equation. . -
q 124x:12(2)_12(x3 3)
7.  TIX+5=5(x+3)+2x I = 24— Ax 412
TX4+5=5X+15+2X
7X+5=Tx+15 TX=36
X+5=T7x+
36
5=15 X= 7
The solution set is <. 36
This is an inconsistent equation. The solution set is {7}
8.  Tx+13=2(2x-5)+3x+23 This is a conditional equation.
TX+13 =2(2X—5)+ 3% +23
3x+1 13 1-x
TX+13=4x-10+3x+23 13. 5
TX+13=7x+13 4(3x+1)—6(13) =3(1- X)
- 131=t.13 i all real N 12x+4-78=3-3x
e solution set is all real numbers.
This is an identity. 12x-74=3-3x
15x =177
2X X
9. — =—+1 X :E
3 6 15
2(2X)=Xx+6 77
The solution set is { — ¢.
4X=X+6 15
3Xx=6 This is a conditional equation.
X=2
The solution set is {2}. 14. 9.1 4
This is a conditional equation. 4 2x X
9x-2=16
10, X 1_x 1 9x =18
2 10 5 2 <
SX—1=2x+5 The solution set is {2}.
3x=6 This is a conditional equation.
X=2

The solution set is {2}.
This is a conditional equation.
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15, - X*t2 10. 2 310
X=5 X=5 X+2 X X +2X
T+2(X—=5)=%x+2 4 +3_ 10
7+2x-10=Xx+2 X+2 X X(X+2)
2X-3=x+2 4~x(x+2)+3-x(x+2)_10~x(x+2)
X=5 X+2 X X(X+2)
5 does not check and must be rejected. 4x+3(x+2)=10
The solution set is the empty set, <.
.. . . . 4x+3x+6=10
This is an inconsistent equation.
7x+6=10
16. 1 _ 22 TIX=4
x—1 x+1 x -1 4
L2 X=7
Xx—=1 X+1 (X+1)(x-1) ] (4
X+1—(X-1)=2 The solution set is {7}
X+1-x+1=2 This is a conditional equation.
2=2
The solution set is all real numbers except —1 20. 3-52x+1D)=2(x=4)=0
and 1. This is a conditional equation. 3-52x+1)-2(x-4)=0
3-10x-5-2x+8=0
17 SE 12+6=0
' X+3 Xx=2 X +X-6 o=
5 1 3 -12x=-6
+ = -6
X+3 X=2 (X+3)(x-2) X=——
S HK-2) | (+3HX=2) _ B(X+3)X=2) Ilz
X+3 X—2 (x+3)(x-2) X:E
5(X=2)+1(x+3)=8 1
5X—10+X+3=8 The solution set is {E}
6x=7=8 This is a conditional equation.
6x=15
_15 o1, X2, 1
6 TX+3 X +2x-3
5 X+2 1
X=— + —_1=
2 X+3 (X+3)(x-1)
The solution set is > . X+2+ ! =1
2 X+3 (X+3)(x-1)
This i tional on. B
is is a conditional equation (X+2)(X+3)(x 1)+1:(X+3)(X_1)
X+3
18. 1y (X+2)(X—=1)+1= (x+3)(x—1)
XILS X2+ X=2+1=x>+2x-3
(X+35)——=(x+5)0) x—1=2x-3
X+5
1=0 —x=-2
The solution set is the empty set, <. X=2
This is an inconsistent equation. The solution set is { 2}.

This is a conditional equation.
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Let X = the number of calories in Burger
King’s Chicken Caesar.

X+125 = the number of calories in Taco Bell’s
Express Taco Salad.

X+95 = the number of calories in Wendy’s
Mandarin Chicken Salad.
X+(X+125)+(x+95)=1705

3x+220=1705
3x=1485

X =495
X+125=495+125=620
X+95=495+95=590

There are 495 calories in the Chicken Caesar,
620 calories in the Express Taco Salad, and 590
calories in the Mandarin Chicken Salad.

Let X =the number of years after 1970.
P=-0.5x+374

18.4=-0.5x+37.4

-19=-0.5x

-19  —0.5x

—0.5 -05
38=x

If the trend continues only 18.4% of U.S. adults
will smoke cigarettes 38 years after 1970, or
2008.

15+.05x=5+.07x
10 =.02x

500 = x
Both plans cost the same at 500 minutes.

Let X = the original price of the phone
48 = x—0.20x

48 =0.80x
60 =X
The original price is $60.

Let X = the amount sold to earn $800 in one week

800 =300+ 0.05x

500 =0.05x

10,000 = X

Sales must be $10,000 in one week to earn $800.

Let x = the amount invested at 4%
Let y = the amount invested at 7%

X+ y =9000
0.04x+0.07y =555
Multiply the first equation by —0.04 and add.
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—0.04x—-0.04y = -360
0.04x+0.07y =555
0.03y =195
y =6500
Back-substitute 6500 for y in one of the original
equations to find X.
X+Yy =9000
X+ 6500 = 9000
X =2500

There was $2500 invested at 4% and $6500 invested

at 7%.

Let X = the amount invested at 2%
Let 8000 — x =the amount invested at 5%.
0.05(8000 —x) = 0.02x + 85
400-0.05x =0.02x + 85
—0.05x—0.02x =85-400
-0.07x=-315
-0.07x 315

—-0.07 -0.07
X =4500
8000 — x = 3500

$4500 was invested at 2% and $3500 was
invested at 5%.

Let w = the width of the playing field,

Let 3w — 6 = the length of the playing field
P =2(length)+2(width)

340=2(3w—6)+2w

340 =6w—-12+2w

340 =8w-12

352 =8w

44 =w
The dimensions are 44 yards by 126 yards.

a. Let x = the number of years (after 2007).
College A’s enrollment: 14,100+ 1500x

College B’s enrollment: 41,700 —800x
14,100 +1500x = 41,700 —800x

b.  Check some points to determine that
y, =14,100+1500x and

y, =41,700-800x . Since
Y, =Y, =32,100 when x=12, the two

colleges will have the same enrollment in the

year 2007 +12 =2019. That year the
enrollments will be 32,100 students.
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31. 8-3)—-(17-7) =8—3i.— 17 +7i 39. (_2+M)2 =(—2+i\/@)2
SO = (-2 +10i)?
32. 4i(3i—2) = (4i)3i)+ (4i)(=2) _ 4401+ (10i)’
=12i* -8i =4-40i-100
=-12-8i = —96 — 40i

33, (7-i)2+30)
=7-2+7@i)+ (-)(2) + (-)3i)
=14+21i-2i+3
17 419i 41. 2x* +15x =8

2x2 +15x-8=0
2x-D(x+8)=0
2Xx—1=0 x+8=0

0 4+\/—_8:4+|\/§:4+2|J§:2+i\/§

2 2 2

34, (3-4i)* =3> +2-3(—4i) + (-4i)’
=9-24i-16

=-7-24i 1
X=— orx=-8
35, (7+8i)(7-8i)=7>+8 =49+ 64=113 2

The solution set is {%, —8}.

36. L:Lﬂ
541 5+1 5-1
30— 6i 42. 5% +20x=0
T 2541 5X(X+4) =0
30-6i 5x=0 x+4=0
- 26 X=0orx=-+4
153 The solution set is {0, —4}.
13 43, 2x*-3=125
SESRNEN 2x? =128
13 13 B
x> = 64
37 3+4i _3+4i 4+2i X =18
C4-2i 4-2i 4+2i The solution set is {8, —8}.
_12+6i+16i +8i’ .
16— 4i 44, Z-45=-3
12422i-8 2
16+4 X __g
4422 2
Y X’ =-16
L V% = /716
510 X = +4i
38. J-32-4/-18=i32-i18 45.  (x+3)'=-10
—iv16-2-iv9-2 Joxw 3 =440
= 4i\2 -3iV2 Y43 = +id10
= (4i-3iv2 X= 340

=iv2
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46.  (3x—4)’ =18 49, X’ =2x+4
JOx-4) =18 x> —2x—4=0
-4 =132 282 -4
3x=4+32 - 2(1)
3X 4432 Lo 224416
3 3 2
MEEEENF] L 22320
3 2
24245
47. X*—12x+27=0 X=—
2
X" —12x =-27 Xx=1%+/5
x> —12x+36=-27+36
(X—6) =9 The solution set is {1+\/§,1—\/§}.
X - =
X—6=13
3 50. X*-2Xx+19=0
x=9,3 = 2+4/(-2)" —4(1)(19)
The solution set is {9, 3}. 2(1)
_2+/4-76
48. 3% —12x+11=0 X=—
¢ -12x =-11 L2V
x—ax =-1 2
L 2£6i2
X2 —4x+4=—"—+4 2
| X =1£3iy/2
2
(x-2) 3 The solution set is {1+3i\/§,1—3i\/§}.
X—-2=+% l )
3 51. 2X" =3-4x
NEPIE] 2x* +4x-3=0
3 4+ 8 402)(3)
. . \/g 3 X= 2(2)
The solution setis {2+—,2——¢.
3 3 —4++/16+24
4
X_—4im
4
X_—4i2\/ﬁ
4
X_—2J_r\/ﬁ
2

The solution set is {

—2+\/ﬁ —2—\/5}
2 7 ’

2
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52. X’ —4x+13=0 57. x’-9=0
(=4)" —4(H(13) X’ =9
=16-52 X=1%3
=-36; 2 complex imaginary solutions The solution set is {-3, 3}.
53. 9x* =2-3x 58. (x—3)’-25=0
9x* +3x-2=0 (x=3)* =25
3 - 4(9)(-2) X—-3=45
=9+72 X=3x5
= 81; 2 unequal real solutions X=8,-2

54. 2% —11x+5=0 The solution set is {8, —2}.

2x—1)(X-5)=0

2 _
Mo120 %X—5-=0 59. 3x"—x+2=0

1D -40)2)

1
X=—orx=>5
2

2(3)
The solution set is {5,%}. X = 1+v1-24
6
55. (3x+5)(Xx—3)=5 x=1Ev=23 “6_23
3% +5x-9x—15=5
N 1+iy/23
3x*—4x-20=0 X=—"¢
Lo AENEHT -40)(-20) . [1+iv23 1-iv23
203) The solution set is , .
6 6
L 4x16+240
B 6 60. 3x* -10x =8
44256 3% ~10x-8=0
X —
6 Bx+2)(x-4)=0
X=4i16 3x+2=0 X—4=0
6 x=—2 O x=4
x=20 12 o 2
o :
X= ENG 2 The solution set is {—%,4}.

The solution set is {—Z,E}.
3 61. (x+2)°+4=0

2 _
56, 3x* —7x+1=0 (x+2)"=—4

. 74 /(_7)2 —403)(1) A (X+2) :i\/z

203) X+2 =220
— X=-2%2i
X:w The solution set is {—2+2i,—2—2i}.
- 7+37
6
The solution set is {7+g/§,7_;/§}.
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62 5 +x_1_2 65. AZIW
' x+1 4 15=1(21-7)
5.4(x;l)+(X—1):1(x+1):2.4(X+1) 15=212 _7I
X+ _o12_A)_
204+ (X—1)(x+1) =8(x+1) g:(z; +Z)I(| _li_)
20+ X —1=8x+8 |_s
X' —8x—11=0 N7 =3
(e —b++/b* —4ac The length is 5 yards, the width is 3 yards.
2a
66. Let X = height of building
2
o —(=8) £ (=8)" —4()(11) 2x = shadow height
2(1) X* +(2x)* =300°
ngi\/ﬁ X2 +4x% = 90,000
2 5x* = 90,000
x=8i§‘/§ X2 = 18,000
X==x134.164
x=4+5 Discard negative height.
The solution set is {4 ++/5,4-4/5 } The building is approximately 134
meters high.
63. w(t)=3t 67. 2x'=50x’
588 = 3t 2x*-50x* =0
2x*(x* =25)=0
196 =t* ( )
Apply the square root property. i i i 5
t* =196 The solution set is {5, 0, 5}.
=+
t=%196 68. 2x —x—18x+9=0
t==+14 x*(2x-1)-9(2x-1)=0

The solutions are —14 and 14. We disregard —14,
because we cannot have a negative time
measurement. The fetus will weigh 588 grams
after 14 weeks.

64. P =-0.035x>+0.65x+7.6
0=-0.035x" +0.65x+7.6
‘= -b++/b* —4ac
2a
(065 J(0.65)* —4(<0.035)(7.6)
2(-0.035)
X=27 X~-8(rejected)

If this trend continues, corporations will pay no
taxes 27 years after 1985, or 2012.

(x*=9)(2x-1)=0
X==3, x:l
2

The solution set is {—3, %, 3}.
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69. V2X=3+x=3 73.

J2x=3=3-x
2X-3=9-6Xx+X
x> —8x+12=0
x> —8x=-12
x> —8X+16=-12+16

(x-4) =4 74,

X—4=%2
X=4+2

X=6,2
The solution set is {2}.

70. Jx—4+x+1=5
Yx—4=5-Jx+1
X—4=25-10VX+1+(x+1)
X—4=26+xX-10/x+1
~30=—10Vx+1
3=x+1

9=x+1 75.

X=8
The solution set is {8}.
3

71. 3x*-24=0

3

3x4 =24 76.
3
x4 =8
4
3\3 4
x| =(8)
x=16

The solution set is {16}.

2

72. (x=7)% =25
{(x—7)3}2 =252

x—7:(52)%
x-7=5
x—7=125

X=132
The solution set is {132}.
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o5t ia=0
Lett=)c2
t2—5t+4=0

t=4 or t=1
x> =4 x* =1
X=%2 x==1

The solution set is {-2, -1, 1, 2}.

i3 Z10=0

Lett=x1/4
t? +3t—10=0
t+5)(1t-2)=0
t=-5 t=2
or
1 1
X4 =-5 X4=2
0 \ 1 .y
[x“) =(-5) [x“] =(2)
X =625 x=16

625 does not check and must be rejected.
The solution set is {16}.

[2x+1=7
2X+1=7 or 2x+1=-7
2Xx=6 2x =-8
X=3 X=-8
The solution set is {4, 3}.
2f-3-6=10
-3 =16

—

X—3=8 or Xx—-3=-8
x=11 X=-5

The solution set is {5, 11}.
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77. 3xM3 25323 420
2

Lett=X§.
37 -5t+2=0
(Bt-2)t-1) = 0
3t-2=0 or t=1=0
3t=2 t=1
2 2
tzg x3 =1
5 3
S 2 22 3
=3 (XJ = x(1)2

78 2Jx-1=x
4x-1)=x
4x -4 =X’
X —4x+4=0
(x=2)>=0
X=2
The solution set is {2}.
79. |2x-5/-3=0
2Xx-5=3 or 2x-5=-3
2x =8 2x=2
Xx=4 x=1
The solution set is {4, 1}.

80. X +2x*-9x-18=0
X2 (X+2)=9(x+2)=0
(X+2)(x*=9)=0
(X+2)(x+3)(x=3)=0

The solution set is {-3, -2, 3}.

ISM: College Algebra Early Functions

81l. V8-2x-x=0
VJ8—-2Xx =X
(\/8—2x)2 :(x)2
8—2x=x?
0=x*+2x-38
0=(x+4)(x-2)
X+4=0 or x-2=0

X=—4 X=2
—4 does not check.
The zero is 2.
4 2
82. f(x)=4x3-13x3+9
4 2

0=4x> —13x3 +9

e

2 2
X:—1=0 or  4x3-9=0

The zeros are 1, -1, —

83. X’ +3x*-2x-6=0
X* (x+3)-2(x+3)=0
(x+3)(x2—2):0
X+3=0 or X'-2=0
x=-3 X' =2
X =42

The solution set is {—3,—\/5 ,\/5 }

84. —4|x+1]+12=0

—4[x+1]=-12
|x+1]=3
X+1=3 or Xx+1=-3

X=2 X=-4

The solution set is {—4, 2}.
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g85. We need to solve 4.3 =0.3v/x +3.4 forx. 90. 3(2x—1)-2(x-4)=7+2(3 +4x)
43 =03 +3.4 6Xx—3-2x+8>7+6+ 8
P T USVXAS. 4X+5>8x+ 13
0.9=0.3x —4x>8
3=4/x . Xs2
2 2 _12
3 :(‘/;) The solution set is [—o0,—2).
9=x
The model indicates that the number of HIV 91. 5(x—2)-3(x+4)=2x-20
infections in India will reach 4.3 million in 2007 5X—10—=3x—-12>2Xx-20
(x =9 years after 1998). 2X—22 > 2%—20
-222>-20
86. —6x+3<15 The solution set is &.
—6x<12
X>2 92. 7<2x+3<9
— F 4<2x<6
= 2<x<3
The solution set is [-2,). 2,3]
= Ay . | >
87. 6x-9>-4x-3 2o
L0X > 6 The solution set is [2,3).
x> 93. [|2x+3|<15
< > F -15< 2x+3<15
3 -18< 2x<12
5 9<x<6
The solution set is [g,ooj. ~9 6
5 The solution set is [-9,6].
X 3 X
88. g—z—1>5 94, 2X3+6 >2
X 3 X
12 =——=-1[>12| — 2X+6 2X+6
3 4 2 3 >2 3 <=2
4X—-9—-12>6x
91 >2x 2X+6>6 2X+6<-6
21 2x>0 2x<-12
_7> X x>0 X<—6
B _ hY L
7 7 \
21 -6 0
2 The solution set is (—o0,—6) or (0,0).

The solution set is —oo,—2 .
2 95. [|2x+5]-7=-6

2X+5/>1
89. 6X+5>-2(x—3)—25 [2x+9]
6X+5>-2x+6-25 2X+5>1lor2x+5<-1
8 +5>-19 2x>-4 2X<—6
8x >-24 X21—2 or XST3
x>-3 -3 -2

2N

The solution set is (—o0,—3] or [-2,0).

The solution set is (—3,0).
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96. —4|x+2[+5<-7 101, 0.075x> 9000
—4|x+2|£—12 0.075x S 9000
. 0.075 0.075
x+2[23 x > 120,000
X+223 or 7T 2<-3 The investment must be at least $120,000.
x>1 X<-=5
Tfle solut10n1set is (—oo,—S]Ur[l,oo). . Chapter 2 Test
= i g
1. 7(x-2)=4(x+1)-21
97. Yi > Y, Tx—14=4x+4-21
—-10-3(2x+1) > 8x+1 Tx—-14=4x-17
-10-6x-3>8x+1 3x=-3
—6Xx—13>8x+1 X =—1
—14x > 14 The solution set is {—1}.
“lax 14 2. 2x-3_x-4 x+l
~l4 _114 4 2 4
The solut X:._ X 2X—-3=2(x—4)— (x+1)
e solution set is (—o0,~1). 3% 8 X1
98. 3-|2x—5|>-6 2x=3=x-9
S X=-6
~|2x-3[=-9 The solution set is {~6}.
—|2x—5|<—9
-1 " -1 3 2 4 _ 8
|2x—5|s9 X=3 Xx+3 (X=3)(x+3)
—9<2x—-5<9 2(x+3)—4(x-3)=8
A<ox<l4 2X+6-4x+12=8
—2<x<7 -2X+18=8
The solution set is [-2,7]. —2x=-10
X=5
99. 0.20x+24<40 The solution set is {5}.
0.20x<16 4 9 3y—2—0
. X*=3x-2=
0.20x _ 16 X+ 1)(x=2)=0
0.20 0.20 2X+1=0 or Xx-2=0
X <80
A customer can drive no more than 80 miles. x=—5 or x=2
100. 80< 95+79+91+86+x <90 The solution set is {—%, 2}.
5
400 <95+79+91+86+x <450
400 <351+x <450
49<x<99

A grade of at least 49% but less than 99% will
result in a B.
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X=1DXxX+1)x-4) =0
X=lorx=—lorx=4
The solution set is {1, 1, 4}.

Chapter 2

5. (3x-1)"=75 9. Jx-3+5=
3x—1=+75 X—3=x-5
Ix=1+53 X—3=x>-10x+25
1253 X —11x+28=0
X= MRLEN TR TG IED)
. - J1-5V3 1453 2(1)
The solution set is , .
3 3 X_lli\/121—112
2
6. X(X-2)=4 119
x> —2x-4=0 X=—
X_—bi\/b2—4ac _11%3
2a )
2+ _22_41 4 X=7 or Xx=4
X= ( ) ()( ) 4 does not check and must be rejected.
2 The solution set is {7}.
X_2¢2\/§
2 10. VX+4++x-1=5
x=1£5 JX+4=5-x-1
The solution set is {1—\5,1+\/§}. X+4=25-10JX—1+(x~1)
X+4=25-10vx-1+x-1
2 _ —_
o =85 —20=-104/x—1
4x"-8X+5=0 \/7
2=+/x-1
-b++/b* —4ac X
X=———— 4=x-1
2a
2 X=35
X:8i (-8) —4(4)(5) The solution set is {5}.
24 11. 5% -10=0
= 8+/-16 5532 ~ 10
8 X3/2:2
L84 o i
3 ‘i
x=1 iii The solution set is {Q/Z}
. . 1. 1.
The solution set is {1+E|,1—5|}. 12. x2?_9x"3 48=0lett=x"?
t*-9t+8=0
8. X —4x’—x+4=0 (t-D-8)=0
X (x=4)-1(x-4)=0 t=1 t=8
(Xz—l)(x—4):0 X”3=1 X”3=8
x=1 X=512

The solution set is {1, 512}.
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13 gx_6‘:2 18. 0=+8-2x-x
3 X =+/8—2X
2y—6=2 2x—6-2 > (%)
2
EXIS EX:4 X" =8-2x
3 0 3 . X*+2x-8=0
X = X =
The solution set is {6, 12}. (x+4)(x-2)=0
X=-4,2
14. 3(x+4)=5x-12 —4 does not check. The only zero is 2.
3Xx+12>5x-12
—2x=-24 19. 0=-3[4x-7|+15
X<12
The solution set is (—o0, 12]. 3|4X_7|:15
1 l4x-7|=5
12
4x-T7=5 or 4x-7=-5
15, X, L x_3 4x=12 4x=2
6 8 2 4 <=3 {
4x+3<12x-18 X:E
-8x<-21 1
The zeros are — and 3.
21 2
XZE
. 20,  0=-10-3(2x+1)—8x—1
The solution set is [;,ooj. 0=-10-6x—-3-8x—1
f 0=-14x-14
4 14x=—14
Xx=-1
16, 3<2XH5 ¢ The zero is —1.
—9<2x+5<18 21 o=_L_44
-14<2x<13 x> X
1
—7£x<—3 (XZ)O:XZ(%_i_Flj
2 X X
The solution set is [—7,%}. 0=1-4x+x’
< L AY >
- ) s
e X=—0—Y- 7
2 2a
17. 3x+2/>3 =~ -400)
3Xx+2=3 or 3x+2<-3 - 2(1)
3x>1 3x<-5 4+12
X=—
X>— X<—= 2
3 3 L 4x2V3
The solution set is (—oo,—é} U [l,ooj. 2
- i 3 3 x:Zi\/g
_5 1 The zeros are 2—\/5 and 2+\/§.
3 3
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22. (x+3)Y-24=0

(x+3)" =24
Jox+3y =24
x+3 =426
x=-3+26
The zeros are —=3—2+/6 and -3+ 26
3 0:x2+26xx+8_xj4+xi2

0(x+4)(x+2)=( 2x X 22](x+4)(x+2)

X+ DX+2) x14 X+
0=2X—-X(X+2)+2(x+4)
0=2x—X>—2X+2X+8
0=—x>+2x+8
0=x*-2x-8
0=(x+2)(x—-4)

X=-2,4
—2 does not check. The only zero is 4.

24, -3<y<7 27. 5 5 .2+i
—3<2x-5<7 20 2—i0 2+i
2<2x<12 _ 52+
1<x<6 4+1
The solution set is [1,6]. _5@2+i)
5
25. y>1 =2+i
2-X
2! 28.  24-49 +3=64 = 2(7i)+3(8i)
2—x>1 N 2—x<_1 :14|_+24|
4 - 4 =38l
2-xz24 2-x<-4 29. 43x+575=1177
—X>2 —X<-6 43x =602
Xx<=2 X>6 X =14

The solution set is (—o0,—2]U[6,).

26.  (6—7i)(2+5i) =12 +30i —14i - 35i°
=12+16i+35
=47 +16i

The system’s income will be $1177 billion 14
years after 2004, or 2018.
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30. B =0.07x" +47.4x+ 500

1177 =0.07x* +47.4x+ 500

0=0.07x*> +47.4x-677
0=0.07x> +47.4x—677
. —b++/b? —4ac
2a
414 J(47.4)> —4(0.07)(=677)
2(0.07)
Xx=14, X=-691 (rejected)

The system’s income will be $1177 billion 14
years after 2004, or 2018.

31. The formulas model the data quite well.

32. Let X =the number of books in 2002.
Let X+ 62 =the number of books in 2003.
Let x+190 =the number of books in 2004.

(X)+(x+62)+(x+190) = 2598
X+ X+62+X+190=2598
3x+252=2598
3x=2346

X =782

X+62 =844

X+190=972
The number of books in 2002, 2003, and 2004
were 782, 844, and 972 respectively.

33.  29700+150x =5000+1100x
24700 =950x

26 =X
In 26 years, the cost will be $33,600.

34. Let x =amount invested at 8%
10000 — x = amount invested at 10%

08X +.1(10000 - x) = 940
08X +1000—.1x = 940
~.02x = —60

X = 3000

10000 - x = 7000
$3000 at 8%, $7000 at 10%
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35.

36.

37.

38.

ISM: College Algebra Early Functions

I=2w+4
A=lw

48 =(2w+4)w

48 = 2W* +4w
0=2w +4w-48
0=w +2w-24
0=(W+6)(Ww—4)

w+6=0 w-4=0
w=-6 w=4

2Ww+4=2(4)+4=12

width is 4 feet, length is 12 feet

247 + x* =26°
576+ x> =676
x* =100

X==10
The wire should be attached 10 feet up the pole.

Let x = the original selling price
20 =x-0.60x

20 =0.40x

50=x
The original price is $50.

Let x = the number of local calls
The monthly cost using Plan Ais C, = 25.

The monthly cost using Plan B is C; =13+0.06x.
For Plan A to be better deal, it must cost less than
Plan B.

C,<C,

25<13+0.06x

12 < 0.06x
200 < x

X > 200
Plan A is a better deal when more than 200 local
calls are made per month.

Cumulative Review Exercises (Chapters 1-2)

1.

2.

3.

Domain: [0, 2)
Range: [0, 2]

—1al 3
f(x)=1 at 2 and >

relative maximum: 2
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4. y 9. x*-x"-6=0
4 Let u=x"?. Then u® = x*".
u’-u-6=0
5 x u+2)u-3)=0
u=-2 or u=3
Xl/}__z or Xl/3:3
x=(=2) or x=3°

v
hd

]

|

gw) =fx -1 +1

> Y Xx=—8 or x=27
10. X3<%42
Pr 2 4
51x
X X
al X 3l<a[ X402
v )=
2x—-12<x+8
6. (X+3)(x—4)=8 X <20
X —x—-12=38 The solution set is (—o0,20].
x> =Xx-=20=0 1. y

(X+4)(x-5)=0
Xt4=0 or Xx-5=0
X=-4 or X=5

7. 3(4x—1)=4-6(x-3)
12X-3=4-6x+18

3x) -6y —-12=0

18x =25
xzé Domain: (—o0,)
18 Range: (—o,%)
8. x+2=x 12 :
Ix=x-2 5
(x)? = (x-2)
Va N
X=X —4x+4 5 x
N\ /
0=x"-5x+4
0=(x=1)(x—4) 2 !
Xx—1=0 or x—4=0 (r=2"+(y+1)"=4
x=1 or Xx=4

Domain: [0,4]

A check of the solutions shows that X =1 is an Range: [-3,1]
extraneous solution. The only solution is X = 4.
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Chapter 2 ISM: College Algebra Early Functions
13. y . 16. (fog)(x)=f(g9(x)
"__ (feg)(x)=f(x+5)
T f 0=4—(x+5)
= sl 0=4—(x>+10x+25)
0=4-x>-10x-25

0=-x*-10x-21

0=x>+10x+21

0=(X+7)(x+3)

Domain of g: (—o0,0) The value of (f o g)(x) will be 0 when x = -3
Range of g: (—o0,0) or X=_7.

Domain of f: (—o0,0)

Range of f: (—o0,00)

14. -1
1 . Af 17. y=—lx+l, som=4,
I 4 3

point-slope form: y — 5 =4(X + 2)
=1 slope-intercept form: y = 4x + 13
general form: 4x—-y+13=0

X
: 18.  0.07x+0.09(6000—x) =510
0.07x+540-0.09x =510
Domain of f: [3,) —0.02x =-30
Range of f: [2,0) X =1500
Domain of f™': [2,00) 6000 —x = 4500
. $1500 was invested at 7% and $4500 was
Range of f™': [3,0) invested at 9%.
15 f(x+h)—f(x) 19. 200+0.05x =.15x
' h 200 =0.10x
(4-(x+hy*)-(4-x) 2000 = x
- h
5 ) ) For $2000 in sales, the earnings will be the
4—(x"+2xh+h )—(4—x ) same.
= - |
4—x*—2xh—h* —4+x° 20. width=w
= h length = 2w + 2
. 202w +2) + 2w =22
_Z2xh-h" AW+4+2w=22
h 6w =18
h(-2x-h) w=3
= — 2w+2=28
The garden is 3 feet by 8 feet.
=-2x-h
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