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The meaning of a
[-100,100,50] by [-100,100,10]

viewing rectangle is as follows:
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a.  The graph crosses the x-axis at (-3, 0).
Thus, the x-intercept is —3.
The graph crosses the y-axis at (0, 5).
Thus, the y-intercept is 5.

b.  The graph does not cross the x-axis.
Thus, there is no x-intercept.
The graph crosses the y-axis at (0, 4).
Thus, the y-intercept is 4.

c¢.  The graph crosses the x- and y-axes at
the origin (0, 0).
Thus, the x-intercept is 0 and the
y-intercept is 0.

The number of federal prisoners sentenced for
drug offenses in 2003 is about 57% of 159,275.
This can be estimated by finding 60% of
160,000.

N = 60% of 160,000

=0.60x160,000
=96,000
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Exercise Set 1.1
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y
30
/
x
y=x*-1
x=-3,y=-28
x=-2,y=-9
x=-Ly=-2
x=0,y=-1
x=Ly=0
x=2,y="7
x=3,y=26

(¢) x-axis tick marks -5, 4,-3,-2,-1,0, 1, 2,
3,4, 5; y-axis tick marks are the same.

(d) x-axis tick marks -10, -8, -6, -4, -2, 0, 2, 4,
6, 8, 10; y-axis tick marks —4, -2, 0, 2, 4

(b); x-axis tick marks -20, —-10, 0, 10, 20, 30, 40,
50, 60, 70, 80; y-axis tick marks —30, —20, —10,
0, 10, 20, 30, 40, 50, 60, 70

(a) x-axis tick marks —40, -20, 0, 20, 40; y-axis
tick marks —1000, —900, —800, =700, . . ., 700,
800, 900, 1000

The equation that corresponds to ¥, in the table
is (¢), y, =2—x. We can tell because all of
the points (-3,5), (-2,4), (-1,3), (0,2),
(1,1), (2,0), and (3,—1) are on the line

y =2—x,but all are not on any of the others.

The equation that corresponds to Y, in the table
is (b), ¥, =x’. We can tell because all of the
points (-3,9), (-2,4), (-1,1), (0,0), (1,1),
(2,4), and (3,9) are on the graph y = x°, but
all are not on any of the others.

No. It passes through the point (0,2).
Yes. It passes through the point (0,0) .

(2,0)
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38. (0,2) 49, y
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+ The graphs of Y| and Y, intersect at the points
(=2,4) and (1,1). AmEL mmE
frH
40. The values of ¥, and ¥, are the same when
=—2and x=1.
x and x y=3—y?
41. a. 2; The graph intersects the x-axis at (2, 0). 50. y
b. —4; The graph intersects the y-axis at (0,—4). \ 5/
42. a. 1; The graph intersects the x-axis at (1, 0). (0,2)-
5 x
b.  2; The graph intersects the y-axis at (0, 2).
43. a. 1,-2; The graph intersects the x-axis at (1, 5
0) and (-2, 0). y=x"+2
b.  2; The graph intersects the y-axis at S| (x,y)
©,2). 3](-3,9
44. a. 1,-1; The graph intersects the x-axis at =2 | (=2,5)
(1,0) and (-1, 0). “1[(-1,5)
b. 1; The graph intersect the y-axis at (0, 1). 0105
1] 45
45. a. —1; The graph intersects the x-axis at 2 12,5
-1,0). .
Lo 3 1G5
b. none; The graph does not intersect the y- yy (0,5)
axis.
(=3,5)5 - 3,5)
46. a. none; The graph does not intersect the N
axis. 29T -1, 911, 52,5
b.  2; The graph intersects the y-axis at (0, 2). 5 x
47.
A0, 4
X
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48. y
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X
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1 1 3
5| 5
3 3 55. There were approximately 65 democracies
1 [1 j in 1989.
2| 27
56. There were 120 — 40 = 80 more
1 (1’1) democracies in 2002 than in 1973.
2 (2,1] 57. The number of democracies increased at
2 the greatest rate between 1989 and 1993.
1 1 1 58. The number of democracies increased at
A y EX 3 '2-’2 the slowest rate between 1981 and 1985.
( ) 1) 5 59. There were 49 democracies in 1977.
~2,- ) ;
11) (2, E) 60. There were 110 democracies in 1997.
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61.

62.

63.

R=165-0.754; A=40
R-165-0.754=165-0.75(40)

=165-30=135
The desirable heart rate during exercise for
a 40-year old man is 135 beats per minute.
This corresponds to the point (40, 135) on
the blue graph.

R=143-0.654; 4=40

R-143-0.654 =143 -0.65(40)
=143-26=117

The desirable heart rate during exercise for

a 40-year old woman is 117 beats per
minute. This corresponds to the point (40,

117) on the red graph.
a. Atbirth we have x=0.
y=2.9Jx +36
—2.970 436
=2.9(0)+36
=36

According to the model, the head
circumference at birth is 36 cm.

b. At9 months we have x =9.
y=2.9Vx +36
—=2.9V9 +36
=29(3)+36

=447
According to the model, the head
circumference at 9 months is 44.7 cm.

c¢. At 14 months we have x =14 .
y=29Jx +36
=29\14 +36

~ 46.9
According to the model, the head

circumference at 14 months is roughly
46.9 cm.

d. The model describes healthy children.

72

64.

71.

72.
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a. Atbirth we have x=0.
y=4aJx+35
=40 +35
=4(0)+35

=35
According to the model, the head
circumference at birth is 35 cm.
b. At 9 months we have x =9.

y:4\/;+35
=49 +35
=4(3)+35

=47
According to the model, the head
circumference at 9 months is 47 cm.

¢. At 14 months we have x =14 .

y=4x +35
=414 435

~ 50
According to the model, the head
circumference at 14 months is roughly
50 cm.

d. The model describes severe autistic

children.

y =45.48x" —334.35x+1237.9
2200

1

The discharges decreased from 1990 to 1994,
but started to increase after 1994. The policy
was not a success.

a. False; (x, y) can be in quadrant III.

b. False; whenx=2andy=35,
3y-2x=3(5)-212)=11.

c. False; if a point is on the x-axis, y = 0.

d. True; all of the above are false.
(d) is true.
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73. (a)
74. (d)
75. (b)
76. (c)
77. (b)

78. (a)

Section 1.2
Check Point Exercises

1. 4x+5=29
4x+5-5=29-5
4x =24
Ax_24
4 4
x=06
Check:
4x+5=29

4(6)+5=29
24+5=29
29=29 true
The solution set is {6}.
2. 42x+1)-29=3(2x-5)
8x+4-29=6x-15
8x—-25=6x-15
8x—25-6x=6x—15—6x
2x-25=-15
2x—-25+25=-15+25
2x=10
2x 10
2 2
x=35
Check:
4(2x+1)-29=3(2x-5)
4[2(5)+1]1-29 =3[2(5)-5]
410+1]-29=3[10-75]
4[11]-29 =3[5]
44-29=15

15=15 true
The solution set is {5}.

73

x-3 5 x+5

4 14 7
28.x;3:28[i_x+5j

14 7

7(x—3):2(5)—4(x+5)
7x-21=10-4x-20
7x-21=-4x-10
Tx+4x=-10+21

llx=11

Ilx 11

ETRET]

The solution set is {1}.

5 17 1
—=——-—_x%0
2x 18 3x

18x-i=18x 1
2x 18 3x
17 1

18oi=18x-——18x-—
2x 18 3x

45=17x—-6
45+6=17x-6+6
51=17x
51 17x
17 17
3=x
The solution set is {3}.

Chapter 1
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5 x 2 2 0 Exercise Set 1.2
x-2 x-2 3
1. 7x-5=72
3(x-2)- —:3(x 2){ } Tx=177
x-2 3 x=11
3x—2) - = (Bx—2) 2 _3(x—2)-2 Che‘;k: -

x-2 x-2 3 x=5=T72
3x=6—-(x-2)-2 71H)-5=72
3x=6-2(x-2) 77-5=72
3x=6-2x+4 72="72
3x=10-2x The solution set is {11}.

3x+2x=10-2x+2x 2. 6x—3=63
5x=10 6x = 66
5x 10 x=11
?:? The solution set is {11}.
x=2 Check:
The solution set is the empty set, <. 6x—3=63
6. Sety =y,. 6(11)—3=63
| 12 66-3=063
x+4+x—4 x*—16 63=63
1 I 22

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

3. llx—(6x—5)=40

(r+d(x-4) (x+dx-4) 22(x+4)(x—4) 11x—6x+5=40
x+4 x—4 (x+4)(x—-4) 5x+5=40
(x—-4)+(x+4)=22 Sy =35
X—44+x+4=22 x=7
2x =22 The solution set is {7}.
x=11 Check:

Chefk‘Jr I m 1x—(6x—5) = 40
+4 x—4 £-16 11(7)-[6(7)—5]=40
1 . 1 _ 22 77—(42-5)=40
11+4 11-4 11°-16 77-(37) =40

1 1 22 40=40
15 7 105

22 22

105 105

7. 4x-7=4(x-1)+3
4x-T=4(x-1+3
4x-T=4x—-4+3
4x—-T=4x-1
-7=-1
The original equation is equivalent to the
statement —7 = —1, which is false for every value
of x. The solution set is the empty set, .
The equation is an inconsistent equation.

74
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4., 5x-(2x-10)=35 7. Tx+4=x+16
Sx—-2x+10=35 6x+4=16
3x+10=35 6x=12
3x=25 x=2
25 The solution set is {2}.
x=—=
3 95 Check:
The solution set is {—} 7(2)+4=2+16
3 14+4=18
Check: 18=18
Sx—(2x-10)=35 8. 13x+14=12¢x-5
s( 2] 2[ 2210|235 x+14=-5
3 3 x=-19
The solution set is {—19}.
12_5{2_10}:35
3 3 Check:
125 20 35 13x+14=12x-5
33 13(-19)+14 =12(-19)-5
ﬁ:% —247+14=-228-5
3 —-233=-233
35=35
9. 3x-2)+7=2(x+5)
5. 2x-7=6+x 3x-6+7=2x+10
x-7=6 3x+1=2x+10
x=13
The solution set is {13}.
x+1=10
Check: x=9
2(13)-7=6+13 The solution set is {9}.
26-7=19 Check:
19=19
39-2)+7=2(9+5)
6. 3x+5=2x+13
x+5=13 3(N+7=2014)
x=38 21+7=28
The solution set is {8}. 28 =28
Check: 10. 2(x-1D+3=x-3(x+1)
3x+5=2x+13 2x—2+4+3=x-3x-3
3(8)+5=2(8)+13 2x+1=-2x-3
24+5=16+13 dx+1=-3
4x=-4
29 =29 x=-1

The solution set is {—1}.

Check:
2(x—=1D)+3=x-3(x+1)
2(-1-D)+3=-1-3(-1+1)
2(-2)+3=-1-3(0)
-4+3=-1+0
—-1=-1
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11. 3(x-4)-4(x-3)=x+3-(x-2)
3x-12-4x+12=x+3-x+2
-x=5
x=-5
The solution set is {-5}.

13.

Check:
3(-5-4)-4(-5-3)=-5+3-(-5-2)

3(-9)-4(-8)=-2-(-7)
—27+32=-2+17
5=5
12 2—-(7x+5)=13-3x
2-Tx-5=13-3x
-Ix-3=13-3x 14.
—4x =16
x =4
The solution set is {—4}.
Check:
2—(Tx+5)=13-3x
2-[7(-4)+5]=13-3(-4)
2—-[-28+5]=13+12
2-[-23]=15
2+23=25
25=25
15. 25-[2+45y-3(v+2)] =-32y-5-[50-1)-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)=-32y-5-[5(y-1)-3y+3]

ISM: Algebra and Trigonometry

16=3x-1)-x-7)
16=3x-3-x+7
16=2x+4

12=2x

6=x
The solution set is {6}.

Check:
16=3(6-1)—(6-17)
16 =3(5)-(-D

16 =15+1

16 =16

Sx—2x+2)=x+Bx-5)
Sx—-2x-2=x+3x-5
3x-2=4x-5
—x=-3
x=3
The solution set is {3}.

Check:
5x—(2x+2)=x+(3x—5)
5(3)-[2(3)+2]=3+[3(3)-5]
15-[6+2]=3+[9-5]
15-8=3+4
7=7

25-[2+45(=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]=-3(-9)—[-15+9]
25+8=27—(-6)
33=27+6
33=33
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16. 45-[4-2y-4(+7N]=-4(1+3y)-[4-3(y+2)-2Q2y-5)]
45-[4-2y—-4y-28]=-4-12y-[4-3y—-6-4y + 10]
45 - [-6y—-24] =4 - 12y — [Ty + 8]
454+ 6y+24=-4-12y+7y-8
6y + 69 =-5y—12
11y =-81
81
11

The solution set is {—%}

20.
17. X=X, x 1 _x
3 2 52 6
6{122_2} I ERE
3 2 52 6
2x=3x—-12 6x—15=">5x
12=3x-2x 6x—5x=15
x=12 x=15
The solution set is {12}. The solution set is {15).
18. x x 3
=41 _x—z_x
5 6 21. 5—3+1
X X 3x 2x
30| —=—+1 i
{5 6 } 15[5—3—%1}
6x =5x+30 9x=10x+15
6x—5x =30 9x—10x=15
x=30 -x=15
The solution set is {30}. x=—15
The solution set is {—15}.
X x
19. 20—525
L. 22. xX_3% g
6[20—5:5} 2 4
4£:3—x+5
120-2x =3x 2 4
120 =3x+2x 2x =3x+20
120 = 5x 2x-3x=20
120 -x=20
=
5 x=-20
x=24

The solution set is {—20}.
The solution set is {24}.
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23.

24.

25.

26.

3_x x 5

xX=—
5 10 2

jo| X _yox 3
5 10 2

6x—10x =x-25
—4x—-x=-25
—-5x=-25
x=5
The solution set is {5}.

2x—§:£
7 2 2
14[2x—§:£+1—7}
7 2 2
28x—4x=Tx+119
24x-Tx=119
17x=119
x=7
The solution set is {7}.

17

x+3 x=5
6 4
24{x_+3:§+x_—5}

3
—+
8

6 8 4
4x+12=94+6x-30
4x—-6x=-21-12

—2x=-33
33
Xx=—=
2

The solution set is {?}

x+1

1 2—x
=—+
4 6 3
12 x+1 :l+2—x
4 6 3
3x+3=2+8—-4x
3x+4x=10-3
Tx=17

x=1

The solution set is {1}.

78
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x-3

27. =2+

x
4

1| ¥y X3
4 3

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

x-2 x+3
38
x-2 x+3
- }
120+8x—-16=3x+9
8x—-3x=9-104
5x=-95
x=-19
The solution set is {—19}.

28. 5+

24{5+

29, XHl_g x*2
3 7
21[x+1:5_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 {%}

30. 3x 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

—T7x=-25
25
x==
7

The solution set is {%}
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31. a _:i+3(x¢0) £+l:£_l
2x 3x 4 6x 3
8+3x=22-4x
b. i=2i+3 Tx =14
x 2x
x=2
8=5+6x The solution set is {2}.
3=6x
1 1
1_, 36. S 8.1 1o
7 2x 9 18 3x
The solution set is {%} i B § B i B L
2x 9 18 3x
45—-16x=x—-6
5 10
32. a. —=—+4(x#0 _
_73, A0 ~17x=-51
x=3
b 5 10 4 The solution set is {3}.
) x_3x 5 :
15=10+12x 37. x2— =22 (x # 0)
5=12x X *
e x=2 | _x+l
12 2x X
The solution set is S . X=2+2x=2x+2
12 x-2=2
x=4
3. a 2+3—i+£(x¢0) The solution set is {4}.
- X C2x 4
38. i:%—7’;_4 (x # 0)
x X
b g+3:2i+$
x x
8+12x =10+13x 4.9 Tx-4
P x 5 5x
T , 20=9x—7x+4
x=-
The solution set is {-2}. 16=2x
8=x
34 a 7 5 22( £0) The solution set is {8}.
.a ———=—(x
2x 3x 3 1 1
39. —+5=——(x#1])
7 5 22 x-—1 x—1
2x 3x 3
21-10 = 44x Ll 5:1_11
x— x—
H=d4x 1+5(x—1)=11
x:% 1+5x-5=11
1 Sx—-4=11
The solution set is {Z} . 5¢=15
x=3
5. a 2+1 11 1( +0) The solution set is {3}.
. a —+—=——-—(x
3x 4 6x 3

Chapter 1
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SEN e S

x+4 x+4
3 7o -4

x+4 x+4
3-7(x+4)=-4
3-7x-28=-4
—Tx=21
x=-3

The solution set is {-3}.

8—x:4—i(x;t—l)

x+1 x+1

8x 8

x4l x+l
8x=4(x+1)-8
8x=4x+4-8
4x=-4

x =-1= no solution
The solution set is the empty set, <.

2
x=2
2 x
x=2 x-2
2=x-2(x-2)
2=x-2x+4

x =2 = no solution
The solution set is the empty set, .

X
=——-2(x#2
T, 272

3 +1:L(x¢l)
2x-2 2 x-1

2
x—1

+
2x-2

3 2
=+ =
2(x—1) x—1
3+1(x-1)=4
3+x—-1=4
x=2
The solution set is {2}.

[— =

80
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45.

46.

47.
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3 5 1
x+3 2x+6 x-2

3 __5 N 1
x+3 2(x+3) x-2
6(x—2)=5(x-2)+2(x+3)
6x—12=5x-10+2x+6

-x=8

(x#-3,x#2)

x=-8
The solution set is {-8}.

3 N 2 8
x+2 x-2 (x+2)(x-2)

;(x#-2,2)

3 N 2 _ 8
x+2 x-2 (x+2)(x-2)
(x#2,x#-2)
3(x-2)+2(x+2)=8
3x—6+2x+4=8
5x=10

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

5 N 3 12
x+2 x-2 (x+2)(x-2)
(x#2,x#-2)
5 3 12

¥12 -2 (x1D)(x-2)
5(x—2)+3(x+2)=12
5x—1043x+6=12
8x=16

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

2 1 2x
- = x#lLx#-1
x+1 x-1 xz—l( )

2 3 1 2x
x+1 x-1 x*-1
2 1 2x

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

x=-3
The solution set is {-3}.
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52. Set y, =y,.
8. a0 24 r o P .5 tn=
x+5 x-5 x"-25 73x-2)+5=6(2x-1)+24
4 2 32 21x-14+5=12x-6+24
b. + =
x+5 x=5 (x+5)(x=3) 2Ix-9=12x+18
(x#5,x#-5) 2lx—-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. UL 6 (x = -2,4) x—3 x—5
x—4 x+2 (x-4)(x+2) 20- —-20- 2 =20-1
b. 1 5 6 4(x-3)-5(x—5)=20
x—4 x+2 2_or_g 4x—12-5x+25=20
1 5 6 —x+13=20
x—4 x+2 (x—4)(x+2) —x=7
(x#4,x#-2) x=-7
I(x+2)-5(x-4)=6 The solution set is {-7}.
X+2-5x+20=6 54. Set y, -y, =—4.
—4x=-16 x+1 x-2 4
x=4= no solution 4 3
The solution set is the empty set, <. _
12510 222
6 5 -20 3(x+1)—4(x—2)=—48
50. a. - = ; x#-3,2
x+3 x=2 xX*+x-6 3x+3-4x+8=-48
—x+11=-48
b. 6 5 = ~20 -x=-59
x+3 x-2 (x-2)(x+3) =59
(x#-3,x#2) The solution set is {59}.
6(x—2)—5(x+3)=-20
6x—12—-5x—-15=-20
x=17
The solution set is {7}.
51. Set y, =y,.

52x-8)—-2=5(x-3)+3
10x-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,+y, =y;.

5 N 3 12x+19
x+4 x+3 x*+7x+12
5 3 12x+19

+ =
x+4 x+3 (x+4)(x+3)
12x+19

5 3
(x+4)(x+3)(m+x—j = (x+4)(x+3)m

+3
S5(x+3)+3(x+4)=12x+19
Sx+15+3x+12=12x+19
8x+27=12x+19

—4x=-8
x=2
The solution set is {2}.
56. Set y, +y, =y,.
2x-1 2 1
+ =
¥’ +2x-8 x+4 x-2
2x—1 N 2 1
x+4H(x-2) x+4 x-2
) x-2)| — 2L 2 (e ay -2 ——
(x+4)(x-2) x+4 x=2

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

57.  0=4[x-3—-x)]-7(x+1)
0=4x-3+x]-7x-7
0=42x-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—06)
0=2[3x—4x+6]-5x+30
0=2[-x+6]-5x+30
0=—-2x+12-5x+30
0=—T7x+42

Tx=42
x=06
The solution set is {6}.
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59. 0= -2 =

x+6 5 2

3(x-4) x-4 3

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

0=(x+6)—-15-2(x—-4)
0=x+6-15-2x+8
0=—x-1
x=-1

The solution set is {—1}.

3(x—4)~0=3(x—4)( X+6 S ZJ

60. 0= L3 Z
5x+5 x+1 5
1 3 7
= —_+_
5(x+1) x+1 5
1

5(x+1)-0:5(x+1)[——i+1j

5(x+1) x+1 5

0= 1-5(x+1)_3-5(x+1)+7~5(x+1)
S5(x+1) x+1 5

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

0=1-15+7x+7

0=-7+7x
~Tx=-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 x=0

3=-3

i o ) ) ) The given equation is a conditional equation.
The given equation is an inconsistent equation.

67. 2x _ 6 +4
64. Ix_ 7 x-3 x-3
X 2x=6+4(x-3)
Jr=Tx 2x=6+4x—12
The given equation is an identity. F=0+ax-
—2x=-6

x =3 = no solution
The given equation is an inconsistent equation.
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68. 3 _
x-3 x-3
3=x+3(x-3)
3=x+3x-9
—4x=-12

+3

x =3 = no solution 74.

The given equation is an inconsistent equation.

69. x+5_4:2x—1
2 3
3(x+5)—24=212x-1)

3x+15-24=4x-2 75.

—x=17

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

x+1

x+2
70. =5
0 7 3

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

3x+6=105-7x-7
10x=92
92
Xx=—
10
_46
5

X

The solution set is {?} 77.

The given equation is a conditional equation.

2
=34+

71.
x—2

=3(x-2)+x
2=3x-6+x
—4x=-8

x=2
2

x =2 = no solution 78.

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

72. L
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—(Bx+2)+10=3x
8x—-3x-2+10=3x
2x =-8
x=-4
The solution set is {—4}.
The given equation is a conditional equation.

2+ 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
——=—
x 2 4
8+2x=3x
-x=-8
x=8

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

31 1
x 6 3
18—x=2x
-3x=-18
x=06

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

4 N 3 7
x=2 x+5 (x+5(x-2)
4x+5)+3(x-2)=7
4x+20+3x-6=7
Tx=-7

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

1 1 N 4
x=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. 2
x 12 4436 o g

x+3 x-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 1
80. 5 - =— 3
X +3x-10 x"+x-6 x —x-12
4 1

3
G5)(r-2) (r3)(x-2) (rea)a_a) T P
4(x+3)(x—4)—1(x+5)(x—4):3(x+5)(x—2)
4x* —4x—48— x> —x+20=3x" +9x-30
3x* —5x—28=3x"+9x-30

2=14x
1
Z=x
7

The solution set is {%} .

The given equation is a conditional equation.

81. The equation is 3(x—4) =3(2—2x), and the 86. Solve: 2(x—6)=3x+2(2x-1)
solutionis x=2. 2x-12=3x+4x-2
L 2x-12=T7x-2
82. The equation is 3(2x—5)=5x+2, and the
.. —Sx-12=-2
solution is x=17.
-5x=10
83. The equationis —3(x—3) =5(2—x), and the x=-2
solutionis x=0.5 . Now, evaluate x* —x for x=-2:
¥ -x=(-2) = (-2)
84. The equation is 2x—5= 4(3x + 1) -2 . and the —4— (_2) —4+42=6
solution is x =—0.7 .
3(x+3)
85. Solve: 4(x-2)+2=4x-2(2—x) 87. Solve for x: . =2x+6
4x-8+2=4x-4+2x 3(x+3) = 5(2x+6)
dx—6=6x-4 3x+9=10x+30
“2x—b=—4 ~7x+9=30
—2x=2 ~7x=21
x=-1 =23

Now, evaluate x> —x for x=—1:
X —x=(-1)’-(-1
“1-(-D)=1+1=2
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Solve fory: —2y—-10=5y+18
—7y-10=18
—7y =28
y=-4

Now, evaluate x° —(xy—y) for x=-3 and
y=—4:

X =(xy-y)

=(=3)" -[-3(-4) - (-4)]

= (=37 ~[12-(-4)]
—9—(1244)=9-16=—7

13x-6

Solve for x: =5x+2

13x-6=4(5x+2)
13x-6=20x+8
—-Tx-6=8
-Tx=14
x=-2
5—y=T7y+4)+1
5—y=T7y+28+1
5—-y=T7y+29
5-8y=29
-8y =24
y=-3

Solve for y:

Now, evaluate x* —(xy—y) for x=-2 and
y=-3:

X = (xy—y)

= (-2 =[-2(-3) - (-3)]

=(-2)" -[6-(-3)]

—4—(64+3)=4-9=-5

[(3+6)2 +3]-4 = —54x
(97 +3)-4=—54x
(81+3)-4 =—-54x

27-4=—54x
108 = —54x
-2=x

The solution set is {-2}.

86

90.

91.

92.

93.

94.

ISM: Algebra and Trigonometry

2 [ 4(5-3)" | =-8x

8—[4(2)3J:—8x

8-4-8=-8x

8-32=-8x

—24 =-8x
3=x

The solution set is {3} .

S—12x=8-Tx—[6+3(2+5")+5x]
5—12x=8-7x—[6+3(2+125)+5x]
5-12x=8-Tx—[6+3-127 +5x]
5-12x=8-7x—[2:127+5x]
5—12x=8-7x—[254 +5x]
5-12x=8-7x—254—5x
5—12x=—12x-246

5=-246
The final statement is a contradiction, so the equation
has no solution. The solution set is & .

2(5x+58)=10x+4(21+3.5-11)
10x+116=10x+4(6-11)
10x+116 =10x+4(-5)

10x+116 =10x-20

116 =-20
The final statement is a contradiction, so the equation
has no solution. The solution set is & .
0.7x+0.4(20) = 0.5(x +20)

0.7x+8=0.5x+10
02x+8=10
02x=2

x=10
The solution set is {10}.

0.5(x+2)=0.1+3(0.1x+0.3)
0.5x+1=0.1+0.3x+0.9
0.5x+1=03x+1
02x+1=1
02x=0
x=0
The solution set is {0}.
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95. 4x+13—{2x—[4(x-3)-5]} =2(x-06) 99,
Ax+13—{2x-[4x-12-5]} =2x-12
4x+13-{2x-[4x-17]} =2x-12
4x+13- {2x 4x+17} 2x-12

4x+13—{-2x+17) = 2x~12
4x+13+2x-17=2x-12

6x—4=2x-12

4x-4=-12
4x =-8
x=-2

The solution set is {-2}.

96. —2{7-[4-2(1-x)+3]} =10-[4x—2(x-3)]
-2{7-[4-2+2x+3]}

10—[4x—2x+6]

Chapter 1

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.

~2{7-[2x+5]} =10—-[2x +6]
100. Substitute 10 for D in the low humor
_2{7 2x - 5} =10-2x-6 formula. The LCD is 9.
4x—4=-2x+4 9Ty
- {3
6x =8
g 4 90 =10N +53
X=g=§ 90-53=10N+53-53
37=10N
The solution set is {i} . 37 _10N
3 10 10
97. Let T=4421. Then 37=N .
4421 =165x+2771 The}llntens1tyhofth§ e\(fgn7t v;ﬂg; 3.7.hThls
18 shown as the pomnt (3.7, on the
1650 =165x low-humor graph.
10=x
Tuition will be $4421 ten years after 1996, which
is the school year ending 2006. 101. C= DA :C =500,D =1000
A+12
98. LetT=4751. Then 500 = 10004
4751=165x+2771 T 12
1 =1
980=165x (A+12)~500:(A+12)(1000Aj
12=x A+12

Tuition will be $4751 twelve years after 1996, which
is the school year ending 2008.

87

5004 +6000 =10004
6000 = 5004

12=4
The child’s age is 12 years old.
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102. ¢=-P4_.c~300,0=1000 b. 0.74 = X1 0-35(200)
A+12 x+200
300 10004 0.74(x +200) = x + 0.35(200)
A+12 0.74x+148=x+70
LCD= 4+12 000 —0.26x = 78
(A+12)~300:(A+12)( j -0.26x 78
A+12 =2
004 ey -0.26 -0.26
3 +3600 =1000 =300
3600 =7004 300 liters of pure acid must be added.
3600 4
700 120. {3}
y»=x+10
A= 36 ~5.14 25
7
To the nearest year, the child is 5 years old.
103. The solution is the point (12, 500) on the blue
graph. -1 P \ )
104. The solution is the point (5, 300) on the blue -10 \
Nn=5x+2x-1
graph..
105. No, because the graphs cross, neither formula gives 121. {5}
a consistently smaller dosage. v =4x-17

107. 11 learning trials; represented by the point

106. Yes, the dosage given by Cowling’s Rule becomes
greater at about 10 years. }/
-1 /< 7

(1 1, 0.95) on the graph. ";;
-16
108. 1 learning trial; represented by the point (1,0.5) =24 3x =4
on the graph. 122 {_7}
1
109, _ x+0.1(500) -
x+500 -10 1/y2= e
x+0.1(500) w
028 =217 = -
x+500 / n==5=-1
0.28(x +500) = x + 0.1(500)
0.28x+140=x+50 -4
—0.72x =-90 123, (_s
-0.72x _ 90 - 2} , s
- y—1 x-—
-0.72  -0.72 NETF 76 2
x=125 [~
125 liters of pure peroxide must be added. _8 "
| —
0. 0 ¢ X*0:35(200)
x+200
x/— 3 =

88
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124. a. False; -7x=x Section 1.3
-8x=0
x=0 Check Point Exercises

The equation —7x = x has the solution x = 0.
1. Letx = the number of football injuries

b. False: X _ 4 (x # 4) Let x + 0.6 = the number of basketball injuries
x—4 x-4 Let x + 0.3 = the number of bicycling injuries
x =4 = no solution x+(x+0.6)+(x+0.3)=3.9
The equations x __ 4 and x = 4 are X+x+0.6+x+03=39
_ x-4 x-4 3x+0.9=3.9
not equivalent.
3x=3
c. True; x=1
3y—-1=11 3y-7=5 y=1
3y=12 3y=12
y=4 y=4 x+0.6=1+0.6=1.6
The equations 3y — 1 =11 and x+03=14+03=13
3y—7 =15 are equivalent since they are In 2004 there were 1 million football injuries,
both equivalent to the equation y = 4. 1.6 million basketball injuries, and 1.3 million

bieveling infuries.
d. False; if a =0, then ax + b = 0 is equivalent icycling injunes

t(; b;:OO, Wl.ncfl.l ?tltlller has no sloil.mon b= 2. Letx =the number of years after 2004 that it
E) ) or infinitely many solutions (b = will take until Americans will purchase 79.9
)- million gallons of organic milk.
(C) is true. 40.7+5.6x=79.9
125. Answers may vary. 3.6x=79.9-40.7
5.6x=39.2
126. T4 i3-. 392
5.6
10 +4 +13=-6 = 7 .
Americans will purchase 79.9 million gallons of
42+ 4 organic milk 7 years after 2004, or 2011.
+13=-6
3. Letx =the number of minutes at which the
-38
—+13=-6 costs of the two plans are the same.
b Plan A Plan B
-38
—~_-_19 15+0.08x=3+0.12x
b 15+0.08x—15=3+0.12x 15
-38=-19b
b2 0.08x=0.12x-12
- 0.08x—0.12x = 0.12x~12~0.12x
127. 4x-b _ 3 —0.04x=-12
x-5 —0.04x  —12
4x—-b=3(x-5) -0.04 -0.04
The solution set will be & if x =5. x =300
4(5)-b=3(5-5) The two plans are the same at 300 minutes.
20-6=0
20=5
b=20
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Let x = the computer’s price before the 8. P=C+MC
reduction. P=C(1+M)
0.70x =840 1+M: 1+ M
840 P
X=—- =
0.70 1+M
x=1200 P
Before the reduction the computer’s price was - 1+ M

$1200.

Let x = the amount invested at 9%.
Let 5000 — x = the amount invested at 11%.

Exercise Set 1.3

1. Letx =the number
0.09x+0.11(5000 — x) = 487 S5x—4 =26
0.09x+550—-0.11x = 487 5x=30
—0.02x +550 = 487 x=6
Z0.02x = —63 The number is 6.
o —63 2. Letx =the number
©-0.02 2x-3=11
x=3150 2x =14
5000 —x =1850 x=7
$3150 was invested at 9% and $1850 was The number is 7.
invested at 11%.
3.  Let x = the number
Let x = the width of the court. x—020x=20
Let x + 44 = the length of the court. 0.80x =20
204+2w="P x=25
2(x+44)+2x =288 The number is 25.
2x+88+2x =288 4. Let x = the number
4x+88=288 x—0.30x =28
4x =200 0.70x = 28
=200 x =40
4 The number is 40.
x=50
Y444 =94 5. Letx= the_number
The dimensions of the court are 50 by 94. 0.60x +x =192
1.6x=192
20+2w="P x=120
2 +2w—2]=P—2I The number is 120.
2w=P-2] 6. Let x = the number
2_w_P—2l 0.80x+x =252
) 1.8x =252
P-2] x =140
w= 5 The number is 140.
7.  Let x = the number
0.70x = 224
x =320

The number is 320.

90

© 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: Algebra and Trigonometry

8.  Letx = 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 =064
2x =38
x=19
Ifx=19, then x+26=45.
The numbers are 19 and 45.

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

x+(x+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. Y=y, =2
(13x-4)—-(5x+10)=2
13x-4-5x-10=2
8x—14=2
8x =16
8x 16
8 8
x=2

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

—2x=-10

2x  -10

2 2
x=5

Chapter 1

13. y, =8y, +14
102x—-1)=8(2x+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
32x+6)—-5(x+8)=(x)-22

6x+18-5x—-40=x-22
x—22=x-22
xX—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
5-6x—3=4x-8
—6x+2=4x-8
—10x =-10
-10x _-10
-10  -10
x=1
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17. 3y, +4y, =4y, 20. Letx = the number responding yes.
1 1 1 Let 82 — x = the number responding no.
ERERCE
X 2x x—1
82-x—x=36
3 2 4
— == 82-2x=36
x x x-1
5 4 —2x=36-82
Y x-1 —2x=-46
5x(x—1)  4x(x—1) —2x _ 46
x x—1 -2 2
5(x—1) = 4x x=23
Sx—5=4x 82-x=59
=5 23% responded yes and 59% responded no.
18. 6y, —3y, =Ty, 21. Letx = the number of Internet users in' China.
x+10 = the number of Internet users in Japan.
6(1) _ 3( 1 j - 7( 1 j x+123 = the number of Internet users in the
X X —x x—1 United States.
6 3 7 x+(x+10)+(x+123) =271
x xX-x x-1 3x+133=271
6. 3 _ 7 3x =138
x x(x-1) x-1 ¥ =46
6 3 B If x=46,then x+10=56 and x+123=169.
x(x =1 T x(x—1) (r=1) _1 Thus, 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. Letx =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+164=404
x_9 3x+22.4=40.4
-1 ‘91 3x=18
3x_18
19. Let x = the number of births (in thousands) 3 3
Let x—229 = the number of deaths (in x=6
thousands). x+6=12
x+(x=229) =521 x+164=224
x+x—-229=521 Thus, Russia uses 6%, China uses 12%, and the
2% —229 =521 United States uses 22.4% of global energy.
2x—229+229=521+229
2x =750
25750
2 2
x =375

There are 375 thousand births and

375-229 =146 thousand deaths each day.
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23. Let x = the percentage of Conservatives. 27. y=17x+39.8
Let 2x + 4.4 = the percentage of Liberals.
x+(2x+44) =572 1.7x+39.8=44.9+8.5
X+2x+44=572 1.7x+39.8=53.4
3x+44=572 1.7x=13.6
3x+44-44=572-44 1.7x 13.6
3x=52.8 1.7 1.7
3x 528 x=8
3 = 3 The number of Americans without health
=176 insurance will exceed 44.9 million by 8.5
o million 8 years after 2000, or 2008.
2x+4.4=39.6
The percentage of Conservatives is 17.6% and % P
the percentage of Liberals is 39.6% E £ 58 —
< E 54 L
- : 2E : (8,53.4)
24. Let x = the number of hate crimes based on £ 50
sexual orientation. FE 4
3x+127 = the number of hate crimes based on 58 42 '/'
race. § E 38
(Bx+127)+1343+x+1026+33 = 7485 z 0246810 ¢
3x+127+1343+x+1026+33 = 7485 Years after 2000
4x+2529 = 7485 y=17x + 39.8
4x =4956
28. y=17x+39.8
4x _ 4956
4 4 1.7x+39.8=44.9+102
x=1239

3x+127 =3844

1.7x+39.8=55.1

: 1.7x=15.3
Thus, there were 3844 hate crimes based on race
and 1239 based on sexual orientation. ﬂ = ﬁ
1.7 1.7
25. Let L = the life expectancy of an American man. x=9

y = the number of years after 1900.

The number of Americans without health

L=55+02y insurance will exceed 44.9 million by 10.2
85=55+0.2y million 9 years after 2000, or 2009.
30=0.2y =

T2 70
150=y =558 Fa
The life expectancy will be 85 years in the year s = 54 7(9,55.1)
1900 +150 = 2050 . ZEs0
frw
26. Let L = the life expectancy of an American man, 5 & 42 7
Let y = the number of years after 1900 El é 38
— =

L=55+02y Z 0246810 *
91=55+0.2y Years after 2000
36=0.2y y=17x + 398

180 =y

The life expectancy will be 91 years in the year
1900 + 180 = 2080.
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29.

30.

31.

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 =280,500—-8705y
36,975 =280,500-8705y
—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

—Sx=-25

x=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
9g =4g+50
5g=50
g=10
The total amount spent at each store will be the
same after 10 rentals.
9g¢ =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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34.

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. Letx = 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
¥, =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
x—0.30x =30.80
0.70x =30.80
x=44
The dictionary’s price before the reduction was $44.
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39. Letx = the nightly cost
x+0.08x =162

1.08x =162
x =150

The nightly cost is $150.

40. Letx = the nightly cost

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

The nightly cost is $240.

41. Letx = 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. Letx = 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¢

584 =1.25¢

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

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

15=1.25¢

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. Letx=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
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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

49. 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.

50. Letw = the width of the swimming pool,
Let 3w = the length of the swimming pool

P =2(length)+2(width)
320 = 2(3w)+ 2(w)
320=6w+2w
320=8w

40=w

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

51. Letw = 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.

52. 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 + Zx)
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 =24¢ +750
32400 =24g
1350=g¢
The gross amount of each paycheck is $1350.
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59.

60.

61.

62.

63.

64.

65.
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Let x = the weight of unpeeled bananas.

%x = weight of peeled bananas

7 7
X=—Xx+—
8 8
1 7
i
8 8
x=7

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.

A=lw

w=—

/
area of rectangle

D =RT
D

R==
T

distance, rate, time equation

A:lbh
2

2A4=bh
b2,
h
area of triangle

V= lBh
3
3V = Bh
gV
h
volume of a cone

1= Prt
I

P=—;
rt

interest
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66.

67.

68.

69.

70.

71.

72.

C=2nr
C
r=—j;
2n
circumference of a circle
E=mc?
E
m=—;
CZ

Einstein’s equation

V =mrth
V

h=——;
o’

volume of a cylinder

T=D+ pm
T-D=pm
T'-D pm
mom
T'-D
m

total of payment

P=C+MC
pP-C=MC
E:M

C
markup based on cost
A —lh(a+b)
2
24=h(a+b)
%:a—i-b
h
gé—bza
h
area of trapezoid
A —lh(a+b)
2
24A=h(a+b)

%:a—i-b

h
%—a =b
h

area of trapezoid
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73. S=P+ Prt 79 1+1_1
SS— If =Prt p g f
S af +pf =pq
interest Ja+p)=rq
__Pq
74. S=P+Prt pt+q
S—P=Prt thin lens equation
S-P .
o 111
ing;est 80. —=oto
R R R,
RR,=RR,+RR
75, B F 114 2 1
S-V RR,—RR =RR,
B(S-V)=F R (R,—R)=RR,
S-V :% R = RR,
-, R,-R
S=—+V resistance
B
88. Consider Exercise 25.
100
76. S = c FA=EE+0.ZH —
1-r
Sl-r)=C
C
l-r=—
S Y s L —— - | —— ] 7Y
C 0
-r= s -1 The life expectancy will be 85 years in the year
C 1900 + 150 =2050.
r=——+1
) ) 89. a. F=30+5x
markup based on selling price F=175x
77. IR+Ir=F
b. 120
I(R+r)=E
1= E
R+r
electric current
0 15
78. A=2lw+2lh+2wh 0
A-2lw=h (21 + 2W) c.  Calculator shows the graphs to intersect
A=2lw at (12, 90); the two options both cost $90
2+ 2w = when 12 hours court time is used per
month.

surface area

d. 30+5x=7.5x
30=2.5x
x=12
Rent the court 12 hours per month.
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90. .1x+.9(1000-x) =420
1+900-.9x =420

Chapter 1

95. Let x = the number of plants originally stolen

After passing the first security guard, the thief

—.8x =-480 has: x— lx+2 =x—lx—2:lx—2
2 2 2
x =600 . . .
600 students at the north campus, 400 After passing the second security guard, the thief
students at south campus. . 1 x—2 .
. . . has: —x—-2-— 2 +2|==x-3
91. Letx = original price 2 2 4

x —0.4x = 0.6x = price after first reduction

0.6x — 0.4(0.6x) = price after second reduction After passing the third security guard, the thief
0.6x-024x=72 1

0.36x =72 JxX3
has: lx—?)— 4 +2 :lx—Z
x =200 4 2 8 2

The original price was $200.

1 7
92. Letx=woman’s age Thus, gx _E =1

3x = Coburn’s age

3x 420 = 2(x + 20) x—-28=8

3x+20=2x+40 x =36

x+20=40 The thief stole 36 plants.
x=20

Coburn is 60 years old the woman is c-S

20 years old. %6. V=C- L N

VL=CL-CN +SN
VL-SN =CL-CN

93. Let x = correct answers
26 — x = incorrect answers

8x—5(26—x)=0 VL-SN =C(L-N)
8x—130+5x=0 VL-SN _
13x-130=0 L-N
13x =130
x=10

10 problems were solved correctly.

94. Let x = mother’s amount
2x = boy’s amount

x o

— = girl’s amount
2
x+2x+§=14,000

Zx:14,000
2

x =3$%4,000
The mother received $4000, the boy received
$8000, and the girl received $2000.
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Section 1.4
Check Point Exercises

1. a.  (5-20)+(3+3i)
=5-2i+3+3i
=(5+3)+(-2+3)i

=8+i

b. (2+6i))—(12-17)
=24+6i—-12+i
=2-12)+(6+1)i
=-10+7i

7i(2-9i) = 7i(2) - 7i(9i
=14i - 63i"
=14i—-63(-1)
=63+14i

b, (5+40)(6-Ti)=30-35i+24i- 28/
= 30— 35i +24i — 28(-1)
=30+28—35i +24i

=58-11i
3 5+4i S5+4 4+i
T 4—i A—i 4+i
_20+5i+16i+4i°
16+4i—4i—i’
_20+21i—4
16+1
16421
17
16 21,
=—+—i
17 17
4. a.  N27+/-48=i27+i/48
=i9-3+i\16-3
=3i3 +4i3
=73

b.  (2+-3)* =(2+i3)

= (=2)2 + 2(=2)(i/3) + (i3)

=4-4i3+3
=4-4i3+3(-1)

=1-4i\3
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—14+4-12  —14+i12

2 2
14423
2
~14 23
=—+
2 2
=—7+i\3
Exercise Set 1.4
1. (7+2)+(1-4)=7+2i+1-4i
=7+14+2i-4i
=8-2i
2. (24+46)+@-19)
=2+6i+4-i
=2+4+6i-i
=2+5i
3. B+2)-(5-7)=3-5+2i+7i
=3+2i-5+7i
=-2+9i
4., (7+5)-(9-11)=-7T+5+9+11i
=-7+4+9+5i+11i
=2+ 16§
5. 6—(-5+4)—-(-13-i)=6+5-4i+13+i
=24-3;
6. T7-(-9+20)—-(-17-1)=7+9-2i+17+i
=33—i
7. 8i—(14-9))=8i—-14+9i
=-14+8i+9i
=-14+17i
8. 15i—-(12-11)=15i—-12+11i
=-12+ 15+ 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

© 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: Algebra and Trigonometry Chapter 1

1. (-5+4i)(3+i)=-15-5i+12i + 4i’ 9 3 _ 3 4-i
=-15+7i-4 44i 4+i 4-i
= 1947 _3(4-9)
Cl6-7
12.  (—4-8)(3+i)=—12—4i—24i -8’ 3(4-i)
=-12-28i+8 = 17
=—4-28i 12 3
=———I
13, (7-5i)(-2-3i) =—14-21i+10i +15/ S
=—14-15-11i
=-29-11; - i:i.EZZi‘2i2:2+2i:1+
14. (8 — 4i)(=3 + 9i) = —24+72i +12i - 36/ I+i 1+i 1-i 1+1 2
=24+ 36 + 84i
=12 + 84 24, oL _ 3L 241
2-i 2—i 2+i
15. (3 +5)(3-50) 10i +54°
. . 2 4+1
16. (2+7i)(2-7i)=4-497 =4+49 =53 sa10i
. . e 5
17. (-5+i)(-5-i)=25+5i-5i—i - 142
=25+1
=26 ,s, S _ 8 4430
4-3i 4-3i 4+3i
18. (-7+i)(-T-i)=49+7i-7i—i’ 327 1247
=49+1 =T le19
=50 _ —24+32i
, 25
19. (2+3i) =4+12i+9 24 32
—4412i-9 5 05
=-5+12i
26. —6i  —6i 3-2i -18i+12i’
20 (5-2i) =25-20i+4" 342i 3420 3-2i  9+4
=25-20i—4 _c12-18 12 18,
=21-20i 13 13 13
L, 22 3 - 22+3.i:2+3.i_2—1:
T 3—i 3—i 3+ tho2k 2
2(3+i) _ 444300
T 94 4+1
2(3+i) :7+4i
BT >
3+ :Z+ii
T 5
SEFLY
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28 3-4i 3-4i 4-3i

8432 —8+i\/32

- 37.
4430 A+3i 4-3i 24 24
_12-25i+12i° _ —8+iv16-2
16+9 - 24
_ —25i _ —8+4i2
25 24
= 1 2.
R
29. J-64 —-25 =iJ64 —i\[25
=8i—35i=3i g 1249728 124028 124047
30. -81—-+/-144 =i/81—i\/144 =9i—12i 32 32 32
_ 3 _-124207 3 T
32 16
31 5J-16+3v=81 =5(4i) + 3(9i)
=20i +27i =47i 39, —6-v-12_—6-i12
48 48
32. 5J-8+3./-18 —6-ia3
=58 +3iV/18 = 5iv/4-2 +3i7/9 2 BT
=10iV2 +9iV2 -6-2i\3
NG S #®
: 1,
33, (-24+-4) =(-2+2i) 8 24
=4-8i+4i° _ ,
484 g0, 1518 _—15-i/18 _ —15-if9-2
Y 33 33 33
: _CI5-32 s A2,
4. (-5--9) =(-5-if9)’ =(-5-3i) 33 111
=25+30i + 9/
354301 9 4. J-8(V-3-45) =83 -5)
=16+ 30i =202 (W3 -5
35. (3-7) =(=3-i7) =-2V6 -2iN10
_ . 2
=9+6i7 +7(7) 2. -12(V-4-2) =124 -2)
=9-7+6i7
l =2i3(2i-2)
=2+6i\7
=43 -2i\6
2 2
36 (-2++=11) =(-2+i11) =-43-2iJ6
YT .2
=4-aifil+r (1) 43, (34=5)(-av-12) = (315 (-8i43)
=4-11-4i11
4T = 24715
=-T7-4i
= 2415
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44. (3\/3)(2\/3) 50. 5V—8+3J-18
= (3iNT7)(2iN8) = (3iNT)(2iN4-2) = 5V4V2V-1+3\0424-1
= (37 ) (4iv2) = 1214 = -12414 =5:2V2i+3-32i
=10i2 +9iv2
45, (2-30)(1-i)—(3-i)(3+i) =(10+9)iv2
=(2—2i—3i+3i2)—(32—i2) =19i2 or 0+19i\2
=2-5i+3> -9+ e
=75+ 4 st f(x)=x"- x:
= —7-5i+4(-1) f(+i)=(1+i) =2(1+i)+2
=-11-5i =142+ -2-2i+2
=1+
46.  (8+9i)(2-i)—(1-7)(1+i) -1
:(16—8i+18i—9i2)—<12—i2) -0
_ s 02 _ 2
=16+10i—9i" =1+ 5. f(x):x2—2x+5
=15+10i —8i* . N ‘
15+10i—8(1) f(1-2i)=(1-2i)" =2(1-2i)+5
=23+10i 21—4i+4i2—2+4i+5
=4+4i°
4. (2+4i) -(3-i) —4-4
=(4+4i+7")-(9-6i+7") =0
=4+4i+i° -9+6i—i’ >
x~+19
= —5+10i 3. S(x)=7—
3i) +19
8. (4-i) —(1+2i) f(3i):—( ’2) ;
—Jl
:(16—8i+i2)—(1+4i+4i2) o +19
—16—8i+i% —1—4i— 41 S 2-3i
=15-12i-3i’ _9+19
s 19 2-3i
=15 121. 3(-1) It
=18-12i =%
10 2+3i
49. 5/-16+34-81 - .=
2-3i 2+3i
=5J167-1+3/81J-1 20+30i
=5-4i+3-9j T 4-97°
=20i+27i _20+30i
=47i or 0+47i 4+9
_20+30i
13
20 30,
=——+—i
13 13
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XX +11 67. a. False; all irrational numbers are complex
54.  f(x)= 3 numbers.
—X
L (4) 11 167 +11 b. False; 3+7)(3-7i)=9+49=58isa
f(40)= —4i 13-4 real number.
3-4i 3—-4i
-16+11 . . ;
= - 7+3i 7+3i 5-3i
3-4i c. False; - = - -
5 543i 5+43i 5-3i
T34 _M-6i 22 3.
s 3ea 34 17 17
3-4; 3+4i d. True;
—-15-20i . . 2 \2 2, 2
== - x+yi)(x—yi)=x"—(yi) =x"+y
o (1) = 31) =" ()
_ﬂ (d) is true.
9+16
—15-20i 68 ¢ 4
T o5 ©(2+0)(3-i) 6-2i+3i-7
1520, __ 4
25 25 6+i+1
_ 34 _ 4
55 T+i
Nl
55. E=IR=(4-5i)(3+7i) S Ti T-i
=12+28i—15i - 35 _28-4i
=12+13i—35(-1) 49-i*
—12435+13i =47 +13i _ 284
The voltage of the circuit is 49+1
(47 + 13i) volts. _28-4
50
56. E=IR=(2-3i)(3+5i) _28_ 4.
=6+10i—9i—15i* =6+i—15(-1) 5050
=6+i+15=21+i :E—ii
The voltage of the circuit is (21+i) volts. 252
1+i  1-i
57. Sum: 69. -t -
. . 1420 1-2i
(5+iV15 )+(5-i15 ) _ (-2 (1-i)(1+2)
54 AT +5-idiS (1+20)(1-2i) " (1+20)(1-2)
=545 _ (L+i)(1-2d)+(1-4)(1+2i)
=10 (1+2i)(1-2i)
Product: C1=2i+i-2 +1+2i—i—2i°
(5+i15 )(5-415) 1-4°
O 1=2i4+i 42414210+ 2
=25-5i15+5i15 15/ = 144
=25+15 _6
=40 g
=—+0i
5

104

© 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: Algebra and Trigonometry

Section 1.5

Check Point Exercises

1. a. 3x7-9x =0

3x(x-3)=0
3x=0 or x-3=0
x=0 x=3

The solution set is {0, 3}.

b. 2x*+x=1
2x°+x-1=0
2x-D(x+1)=0
2x—=1=0 or x+1=0

2x=1 x=-1
1
xX=—
2

The solution set is {—1,%} .

2. a. 3x*=21

321
3 3
=7

X = ixﬁ
The solution set is {—\/7 ,\/7 } .

105

4.

Chapter 1

x’=-9
x=+J-9

x=%3i

c. (x+5)7=11

x+5:i\/ﬁ
x:—Si\/ﬁ

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

a. The coefficient of the x-term is 6. Half of

61is 3, and 3% is 9.
9 should be added to the binomial.
x> +6x+9=(x+3)

b. The coefficient of the x-term is —=5. Half of

2
—5is —2, and —2 is E
2 2 4

? should be added to the binomial.

2
x2—5x+§:[x—§j
4 2

c. The coefficient of the x-term is % Half of

2
is l,and (lj is l
3 3 9

should be added to the binomial.

O~ Wl

¥ +4x-1=0
¥ +4x =1
X' +dx+4=1+4
(x+2)2 =5
x+2==4/5
x=-2+5
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5. 2x*+3x—-4=0

ISM: Algebra and Trigonometry

X2 =2x+2=0

x2+3x—2=0 a=1,b=-2,c=2
; _ —b+~/b* —4dac
x2+5x =2 = 2a
9 ~(=2)£+/(=2)’ = 4()(2)
Pt x+—=2+— x=
AT IANT: 2()
( 3)2 41 2+:/4-8
xX+—| =— X=—"—""
4) 16 2
3 \/ﬂ 2+-4
X+—==%|— X=
4 16 2
242i
x+§:irE - 2
4 4 Lag
X=1x1
x= _EJ_FE The solution set is {1+i,1—1i}.
47 4
x:—aim a. a=1, b=6 c=9
4 b* —4ac = (6)> —4(1)(9)
6. 2 +2x-1=0 =36-36
=0

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

—b++/b* —4ac

X =

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

2a
_2 i '22 _4(2)(_1) b. a= 2, b = _7, C = _4
- 202) b? —dac = (=7)° —4(2)(—4)
2+-J4+8 =49+32
= =81
4
o+ \/ﬁ Since b* —4ac >0, the equation has two
=— real solutions. Since 81 is a perfect square,
4 \/, the two solutions are rational.
-2+243
T4 ¢ a=3, b=-2 c=4
_2(-1% V3) b* —4ac = (-2)* -4(3)(4)
4 =4-48
_-1+43 =44
h 2 Since b* —4ac <0, the equation has two

2 2

imaginary solutions that are complex
conjugates.

~1+43 —1—\/5}'

The solution set is { )
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P=0.014% +0.054+107
115=0.014° +0.054+107

0=0.014>+0.054-38

X =-11x-10
X +1lx+10=0
x+10)(x+1)=0

Chapter 1

=001, b=005 c=-8 x+10=0 or x+1=0

_ —b+~/b* —4dac

x=-10 or x=-1

A The solution set is {—10, —1}.
2a
—~(0.05) ++/(0.05)> — 4(0.01)(~8) 5. 6x°+11x-10=0
A= 200.00) 2x+35)3Bx-2)=0
i 2x+5=0 or 3x-2=0
_—0.05+ 10.3225 dr=—5 3x=2
0.02 5 )
A —0.05++/0.3225 A —0.05-+/0.3225 x:_E or ng
0.02 0.02
. . 52
A~26 A~-31 The solution set is {—E,g} .
Age cannot be negative, reject the negative
answer.

6. 9x2 +9x+2=0
Bx+2)3x+1)=0
3x+2=0o0r3x+1=0

Thus, a woman whose normal systolic blood
pressure is 115 mm Hg is 26 years old.

10. w'+9* =15

X=——o0r x=——
3 3

w? +81=225
. . 2 1
w? =144 The solution set is {—g, —5}
w=1+/144
w=%12 7. 3x* —2x=8
The width of the television is 12 inches. 3x2 —2x—-8=0

Bx+4)(x-2)=0
3x+4=0 or x-2=0

Exercise Set 1.5 3x=—4

1. x*-3x-10=0 x==3 or x=2
x+2)(x=5)=0
x+2=0 or x-5=0 The solution set is {—E,Z}.
x=-2 or x=5 3

The solution set is {2, 5}. 8 4x* —13x =3

4x* —13x+3=0
Ax-1Dx-3)=0

2. X -13x+36=0

x-4Hx-9=0
x—4=0 or x-9=0 4x-1=0 or x-3=0
x=4 or x=9 4x =1
The solution set is {4, 9}. 1 3
x—Z or x=3
3. x*=8x-15 1
x?—8x+15=0 The solution set is {2,3} .
x-3)x-5=0
x—-3=0 or x-5=0
x=3 or x=5

The solution set is {3, 5}.
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9. 3x +12x=0 14.
3x(x+4)=0
3x=0 or x+4=0
x=0 or x=-+4

10.

11.

12.

13.

The solution set is {4, 0}.

5x*=20x=0
Sx(x—-4)=0

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

5x=0 or

2x(x-3)=5x"-7x
2x* —6x—-5x*+7x=0
-3x*+x=0
x(-3x+1)=0

x=0 or -3x+1=0

-3x=-1 16.

X ==

3
. . 1
The solution set is {0,5} .

16x(x —2) =8x—25

16x> —=32x—8x+25=0
16x* —40x+25=0
(4x-5)(4x-5)=0

The solution set is {%} .

T-Tx=0CBx+2)x-1)

7—7x=3x2—x—2 19.

7-Tx-3x"+x+2=0
3x*—6x+9=0
SBx+3)x-1)=0
x+3=0 or x-1=0
x=-3 or x=1

The solution set is {-3, 1}.

20.

108

15.

17.

5
s 18.
4
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10x—1=(2x+1)’
10x—1=4x> +4x+1
10x—1-4x"—4x-1=0
—4x* +6x-2=0
22x-Dx-1)=0
2x-1=0 or x—-1=0
2x =1

xX=— or x=1

2
. .1
The solution set is {E,l} .

3x* =27

x*=9

x=+J9 =43

The solution set is {-3, 3}.

5x* =45
x*=9
X = i\@ =13
The solution set is {-3, 3}.

5x° +1=51

5x* =50

x> =10

X = i«/ﬁ

The solution set is {—\/ﬁ,\/E} .

3x* —1=47
3x* =48
x* =16

x=ix/%zi4

The solution set is {4, 4}.

2x* —5=-55
2x* =-50
x> =-25

x = +-25 = +5i

The solution set is {5i,—5i}.

2%’ —-7=-15
2x* =-8
X' =—4
x =124 =12i

The solution set is {21’,—21’}.
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21, (x+2)" =25 27. (x-3)=-5
x+2:i\/g x—3:ix/3
X+2=15 x—3==i\/5

X=-2%5 x=3%i/5
x=-2+5 or x=-2-5

The solution set is {3+i\/§,3—i\/§}.
x=3 x=-7

The solution set is {~7,3}. 28. (x+2) =7
. (x+2) ==

22, (x-3)' =36 x+2=2J-7
v—3-+36 x+2=%i7
x-3=46 x=-2%i7
x=3%£6 The solution set is {—2+i\/7,—2—i\/7}.
x=3+6 or x=3-6
x=9 x=-3 29. (3x+2)2=9

The solution set is {-3,9}. 3rs2 o +5 2 43
x+2=4/9 =+

3x+2=-3 or 3x+2=3
23. 3(x-4)' =15

3x=-5 3x=1

(x—4)2=5 x——g or x—l

x—4:i\/§ 3 3
x=4+5 The solution set is {—%,%} .

The solution set is {4+\/§,4—\/§}.
30. (4x-1)°*=16

24. 3(x+4)" =21 4x—1=216 = +4
(x+4)2:7 4x—1=-4 or 4x-1=4
xtd=tT 4x=-3 4x =5
x=—4+7 x=_73 or x:%
The solution set is {—4+\/7,—4—\/7}. ) ) 35
The solution set is {—Z,Z} .

25. (x+3) =-16

x+3=4J-16 3. (5x-1) =7
X+3=+4i Sx—1=17
x=-3+4i Sx=1+7
The solution set is {~3 +4i,~34i}. LEN
5
26. (x_1)2:_9 The solution set is {1_\/7,1+\/7}.
x—1=i\/3 5 5
x—1=%3i
x=1%3i

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

109

© 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 1

32. (8x-3)' =5
8x—3=+5
8x=3++/5
3+45
x:
8
The solution set is {3_8\/5’3+8\/g}

33. (3x-4) =8
3x—4=+/8 =422

3x=4+22
4422
T

4-22 4+2x/§}_

The solution set is { 3 ,

3
34. (2x+8)° =27
2x+8=427 =433

2x=-8+33

84343

x=——"""

2
The solution set is {_8 _23\/_ , -8 +23\/§ }

35. x*+12x

2
(Ej =6 =36
2

X +12x+36=(x+6)°

x* +16x

2
[Ej =8> = 64;
2

x> +16x+64 =(x+8)’

36.

x> =10x

2
(&j =5"=25
2

x> =10x+25=(x-5)

37.
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41.
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x? —14x

~14Y’ ,
— | =(-7)" =49,
(S -
¥ —14x+49 = (x-7)’
x” +3x
[3)2_2
2) 4

2
x2+3x+2=(x+3)
4 2

X2 +5x

(é)z _25
2 4°

2
x° +5x+§=(x+éj
4 2

2
x°=Tx

(ZJZ
4
4
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45. , 1 51. x2—6x-11=0
X —=x )
3 x"—6x=11
(ijz_(lj_i X —6x+9=11+9
2 6 36 (x—3)*=20
2
xz_1x+L:(x 1) x—3=+20
3736 6 x=3+25
46. , 1 The solution set is {3+2\/§,3—2\/§}.
X ——x
4
1\2 2 52. ¥ -2x-5=0
z = _—1 :L 2
(2} (8) 64’ x°=2x=5
2 _
xz_lx L_ x_l 2 x*—2x+1=5+1
47 64 U 8 (x-1)’=6
x—lzi\/g
47. X +6x=7 x=1++/6
2 _
X +6x+9=T7+9 The solution set is {1+\/g,1—\/6}.
(x+3)* =16
x+3=+4 53. xX*+4x+1=0
x=-3%4 X +4x=-1
The solution set is {-7, 1}. 5
X +4x+4=-1+4
48. X’ +6x=-8 (x+2)* =3
¥ +6x+9=-8+9 x+2=+3
(x+3)" =1 x==2+3
x+3=1l The solution set is {—2+\/_,—2—\/§}.
x=-3%1
The soluti tis {—4,-2}.
e solution set is { } 54, 2 416x-5-0
49. X =2x=2 x*+6x=5
X' =2x+1=2+1 x> +6x+9=5+9
(x-1)* =3 (x+3)> =14
x—lzi\/§ x+3:i\/ﬁ
leix/g x:—3i\/ﬁ
The solution set is {1+\/§, l—x/g}. The solution set is {—3 +\/ﬁ, -3 —x/ﬁ}
50. X +4x=12
¥ +dx+4=12+4
(x+2)* =16
x+2=24
x=-2%4

The solution set is {-6, 2}.
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55. X -5x+6=0 57. X2 4+3x-1=0

2
x’=5x =-6 XX +3x=1
) 25 25
¥ =Sx+m=—b+—r ¥ A3xto =142
, 4 4
B 3-8
2 4 2 4
5 1 Ji3
==+ |= 3 13
X+—=%t——
2 4 )
x_ézil —3i\/B
2 2 =
5.1 2
xX=—=*— —
2 2 The solution setls{ 3+\/—3 3- \/—}
5 501 2
X=—4— 0or x=———
2 2 2
x=3 x=2 58. x*-3x-5=0
The solution set is {2, 3}. x*=3x=5
9 9
5. 1 +7x-8=0 X 3wk =540
2 _
x“+7x =8 (x_ijz_g
X +7x+£:8+£ 2 4
4 4
) 3 +29
( 7) 81 x—2=
X+5 =— 2
x_3i%ﬁ
x+%:i % 2
9 The solution set is +\/E’3—\/E
X+—=1= 2 2
2
7.9
XZ—EJ—“E 59, 2x"-7x+3=0
x=—1+— or x:—z—g x2—1x+§:0
2 2 2 2 2
x=1 x=-8 x2_1x:__3
The solution set is {-8, 1}. 2 2
xz_zx 49 3 49

27716 2 16

x—zzii

4 4
x:lii
474

The solution set is

—

23}
2
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60. 2x’+5x-3=0 62. 2x°—4x-1=0

x2+§x—§:0

x2—2x—l=O
27 2 2
x2+£x=z x2—2x+1:l+1
272 2
x2+§x+223+£ x2—2x:l
2716 2 16 2
2 3
A . 4 (x=D7=2
4 16 2
N e
4 4 2
x:—éiz le_ﬁ
4 4 2
x:%’_3 x:2i\/€
2
. . 1 _
The solution set is {—3,5}. The solution set is 2+\/g,2 \/g .
2 2
2_ — | =
61. 4x2 4x-1=0 63. 3x*-2x-2=0
4x" —-4x-1=0 2 2
¥ -Zx-==0
xz—x—lzo 33
o o 2.2
X-x== 3 3
4 » 2.1 .21
, 1 11 R
X —X"rz—z"rz 9 3 9
1 2 (x_ljzzl
-3 U
s LN
X_EZ_T 3 3
1++7
1£2 w1200
x= 2 3
) . 1442 1-42 -
The solution set is { > ,T} The solution set is {1 +3\/7 ,%}
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64.

65.

66.

3x*=5x-10=0 67.
Z_EX_QZ()
3 3
22,10
3 3
, 5 25 10 25
X —=x+—=—+—
3 36 3 36
5\ 145
x——| =—
6 36
5145
6 6 68
_5£4/145 '
6
+ ./ _ 4
The solution set is ok 145,5 145 .
6 6
X +8x+15=0
—8+,/87 —4(1)(15)
X =
2(1)
x_—84_rx/64—60
2
—8+/4 69.
X =
2
_ —8+2
2
The solution set is {-5,—3}.
X +8x+12=0
_ —8+4/82 —4(1)(12)
2()
x_—8i\/64—48
2 70.
—8+4/16
2
—-8+4
X =
2

The solution set is {-6, -2}.
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X +5x+3=0

T3S -40)3)

2(1)
L 5x\25-12
2
x:—Si\/ﬁ

2

The solution set is {

54413 —5—\/5}
2 72 ’

X +5x+2=0

= 57 —4()(2)

2(1)
x_—Si\/25—8
2
L oSET
2
The solution set is {_SJF\/I— , - _\/ﬁ}
2 2
3x*-3x-4=0
3+4(-3)* —4(3)(—4)
x:
2(3)
x_Six/9+48
6
L3457
6
The solution set is 3+\/§,3_\/§
6 6
55 +x-2=0
—1£/1” —4(5)(-2)
x:
2(5)
_ —1£4/1+40
10
e
10

The solution set is
10

~1++/41 —1—\/5}
0’ '
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71. 45> =2x+7
4x2 -2x-7=0
2227 —aT)
e 2(4)

Lo 2xNasin

8
L2116
8

L_2£2329
8
L1429

4

1+29 1—@}

The solution set is s
4 4

72. 3x* =6x-1
3x—6x+1=0
667 -43)0)

2(3)

x:6i\/36—12
6
x:6i\/ﬁ
6
x:6i2\/6

3446 3—\/6}.

The solution set is S
3 3

73, x*—6x+10=0

6+4/(=6)> —4(1)(10)
e 2(1)
‘= 61+36-40

2
64

X

x=3%i

The solution set is {3+i,3—i}.
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74.

75.

76.

77.

78.

79.

80.

81.

Chapter 1

X =2x+17=0

e 2+4/(=2)" —4(1)(17)
2(h)

_2++/4-68

X

x=114i
The solution set is {1 +4i,1—4i}.

¥ —4x-5=0

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

4% —2x+3=0

(=2)" - 4(4)03)
=4-48
=—44; 2 complex imaginary solutions

2x° —11x+3=0

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

232 +11x=6=0
117 —4(2)(-6)

=121 +48
= 169; 2 unequal real solutions

X2 =2x+1=0

(-2)* 4D
=4-4
=0; 1 real solution

3x* =2x-1

3x* —2x+1=0

(=2)" =4(3)(D)

=4-12

=-8; 2 complex imaginary solutions
X' =3x-7=0

(=3)* —4()(-7)
=9+28
= 37; 2 unequal real solutions
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82. 3x*+4x-2=0 86. 5x =6—13x
4> —4(3)(-2) 5x* +13x—-6=0
=16+24 5x-2)(x+3)=0
= 40; 2 unequal real solutions 5v-2=0 or x+3

83. S5x=2

23t —x=1 2
xX=— or x=-3
2x*—x-1=0 5
x+D(x-1)=0 The solution set is {—3,2}.
2x+1=00rx—1=0 5
2x=-1
o 87. 3x? =60
1
xz—Eorle x> =20
x=+\/%

The solution set is {—%, 1}.

x:iZ«/g

The solution set is {—2\/5 S 2x/§ }

84. 3x2—4x=4
2 _
3xT—4x-4=0 88. 2x* =250
(§x+§)(x_2)202 O 2 125
X+ or x—4=
e x=+125
x:iS\/g

tEmyooh xE -3 The solution set is {—5\/5, Sx/g}

The solution set is {—%,2}. 89. o2x=1

X2 =2x+1=1+1

8s. 55 +2=11x (1) =2
562 -11x+2=0
x—1=+/2
Gx-1)(x-2)=0 N
Sx—1=0orx-2=0 ¥=14y2
5y =1 The solution set is {1+x/§,1—«5}.
¥=3 orx=2 90. 2x* +3x =1
: . [1 2x" +3x-1=0
The solution setis <—,2 .
5 —3+./37 —4(2)(-1)
X =
2(2)
x_—3i\/9+8
4
2N
4
The solution set is {_3 +4\/1— S -3 _4\/ﬁ}.

116

© 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: Algebra and Trigonometry Chapter 1

91. Qx+3)(x+4)=1 95. 3x*-12x+12=0
2x> +8x+3x+12=1 ¥ —dx+4=0
2x* +11x+11=0 (x=2)(x-2)=0
> x-2=0
—11+/11> -4(2)(11)
X = x=2
2(2) The solution set is {2}.
_ —11+4/121-88
x‘f 96. 9-6x+x>=0
_—11+4/33 X’ —6x+9=0
T (x-3)(x-3)=0
. [-11+433 -11-433 x=3=0
The solution set is p s : . x=3
The solution set is {3}.
92. 2x=-35)(x+1)=2 97. 4x>—16=0
2x* +2x-5x-5=2 4’ =16
2 _
2x"=3x-7=0 =4
35 -4 y=i2
2(2) The solution set is {-2,2}.
~3+49+56
Ty 98. 3x*-27=0
3+4/65 3x% =27
x:
4 x2:9
The solution set is 3+\/5 3_\/5 x=43
4 4 ’ The solution set is {3, 3}.
R 99, x*—6x+13=0
93. (3x—-4)" =16 5
\/_ x —6x=-13
—_ =+
3x—4=216 X —6x+9=-1349
3x-4=24 37 =4
3x=4+t4 (x=3)" =~
x—=3=%2i
3x=80r3x=0 340
x=3+2i
ng orx=0 The solution set is {3+ 2i,3—2i}.
The solution set is {0,§}. 100. x*—4x+29=0
3 ¥ —4x=-29
2
2x+7=45 (x—2)> =-25
2x=-7%5 x—2=45i
2x=-12 or 2x=-2 x=2%5
x=6 or x=-1 The solution set is {2+ 5i,2 —5i}.

The solution set is {-6, —1}.
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101. X =4x-17
¥ —dx=-7
X' —4x+4=-7+4
(x—2)*=-3
x—2=+i\3
x=2+i3
The solution set is {2+i«/§,2—i«/§}.

102. 5x*=2x-3
5x* =2x+3=0
2£4/(-2)° -4(5)(3)

T 265)
x:zim

10
x:2i\/3

10
x:2i2i\/ﬁ

10
leiix/ﬁ

5

The solution set is s
5 5

1+i14 1—i\/ﬁ}

103. 2x*-7x=0
x(2x-7)=0
x=0o0r2x-7=0
2x=17

x=0orx=

SN
N

The solution set is {0,
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104. 2x* +5x=3

2x* +5x-3=0
—5+./5% —4(2)(-3)
X =
2(2)
o —-5++/25+24
4
x_—SJ_r\/E
4
-5+7
x:
4
x:—3,l
2

The solution set is {—3,%}.

1 1 1
—+ =—;x#0,-2
105. x x+2 3

2

3x+6+3x=x"+2x

0=x2-4x-6

L_4xl6+24
2
x_41m/%

2

x_4¢2\/5
2
x=2+410

The solution set is {2+ JE, 2- \/E}.

106. l—i— ! :l;xio,—3
x x+3 4

Ax+12+4x = x% +3x

0=x%—5x-12

2(1)

L 5V25+48

2

x_SJ_r\/ﬁ
2
5+73 5—\/%}

The solution set is { s

2 2
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107. - = 2
2x N 6 _ 228 %33 112, 0=—(x+3)" +1
x=3 x+3 x -9 (x+3)* =1
2x(x+3)+6(x—3):—28 Y+3=+1
2x* +6x+6x—18=-28 x=-3%1
2x° +12x+10=0 x=—4, x=-2
X +6x+5=0 This equation matches graph (e).
1 5)=0
" l(x.+ St 1 113, x* ~2x+2=0
e solution set is {5, —1}. a=1 b=-2, c=2
3 5 x* =20 _ —b+~b* —4ac
108. + =— ix#3,4 X=
x=3 x-4 x"-Tx+12 a
3x-12+5x—15=x7 =20 L= (D EJE2) 4O
0=x>—8x+7 2(1)
O:(x—7)(x—1) x:2i\/—4
x=17 x=1 2'
The solution set is {1, 7}. Y= 242
2
109. x*—4x-5=0 x=1%i
(x+D)(x=5)=0 This equation has no real roots. Thus, its
x+1=0 Y—5=0 equation has no x-intercepts. This equation
or matches graph (b).
x=-1 x=5
This equation matches graph (d). 114. x> +6x+9=0
x+3)(x+3)=0
110. x*-6x+7=0 §c+33(0 )
a=1, b=-6, c=7 - 3
Xx=—
Y= —b+b’ —4ac This equation matches graph (c).
2a
115. y=2x"-3
O£ J6) — () oo
2(1) 2=2x"-3x
6++/8 0=2x"-3x-2
T 0=2x+1)(x-2)
x=3+2 x:—l x=2
x=1.6, x=~4.4 2
This equation matches graph (a). 116. y=5x* +3x
111. 0=—(x+1)"+4 2=5x"+3x
(x+1)’ =4 0=>5x"+3x-2
x+1=12 0=(x+D(5x-2)
x=-1£2 2
x=-1, x=—
x=-3, x=1 5

This equation matches graph (f).

119

© 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 1

ISM: Algebra and Trigonometry

117. »y, =14 118. »y, =-30
(x=D(x+4)=14 (x=3)(x+8)=-30
X2 +3x-4=14 X2 +5x-24=-30
X +3x-18=0 X +5x+6=0
(x+6)(x-3)=0 (x+3)(x+2)=0
x=-6, x=3 x=-3, x=-2
119. yt+y, =1
2x 3
+ =
x+2 x+4
(x+2)(x+4)( 2x 3 ]:1(“2)(“4)
x+2 x+4

2x(x+2)(x+4) N 3(x+2)(x+4)

x+2 x+4

:(x+2)(x+4)

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

2x* +8x+3x+6=x"+6x+8

X +5x-2=0
x_—bi\/b2—4ac
2a
. —(5)+(5)* —4(1)(-2)
2(1)
x_—54_r\/§
2
The solution set is _5+\/3—,_5_\/£ .
2 2
120. »+y,=3
i+§:3
x—1 x
3 8
x(x=1) —+—[=3(x)(x—-1
(-0 5+ =3t
3 -1) 8 -1
AN )+ x(x )=3x(x—l)
x—1 X
3x+8(x—1):3x2—3x
3x+8x—-8=3x"-3x
11x—-8=3x*-3x
0=3x—14x+8
0=0CBx-2)(x—4)
x=z, x=4
3

The solution set is {%, 4}.
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121. Y —y,=0 123. Values that make the denominator zero must be
2 2 _ excluded.
(207 +5x—4)—(—x" +15x-10) =0 2t dr 00
2x" +5x—4+ x> —15x+10=0 b+ —dac
3%’ ~10x+6=0 T
oo hENb —dac ~(4) 4’ -4()(-9)
X =
—(— + (=10)* —
10210y ~43)(6) 45
2(3) YTy
L _1o£428 4222
6 = 4
L_lox2y7 222
6 T
5447
X= 3 124. Values that make the denominator zero must be
5447 5-7 excluded.
The solution set is { +3 ,_T} 2x* —-8x+5=0
‘= —b+~/b* —4dac
122. Y=y, =0 2a :
(=) + . /(— _
(= +4x—=2)=(=3x° +x=1)=0 p= ZEOENEY 40
4+ 4x-2+3x7 1=0 @)
—x?+4x-2+3x" —x+1=
x° +4x X —x 8422
2x* +3x-1=0 = 4
_h+~/p =
o= ZbEVE —dac 84246
2a X= 4
I COE: VB -4(2)(=D) _4+46
2(2) T
34417
X=— 125. x> —(6+2x)=0

4

2
3417 —3—@} ¥ —2x-6=0
4 ’

4 Apply the quadratic formula.
a=1 b=-2 c=-6

~(-2)£(-2) -4(1)(-6)
2(1)

2

24428

The solution set is {

X =

2
:21Jﬁ:2¢2\ﬁ:1iﬁ
2 2

We disregard 1-+/7 because it is negative, and
we are looking for a positive number.

Thus, the number is 1++/7 .
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126. Let x = the number.

ISM: Algebra and Trigonometry

128. x—-1 N X 1
2x2—(1+2x):0 x-2 x-3 X" -5x+6
2x*=2x-1=0 x—1+ X _ 1
Apply the quadratic formula. x=2 x-3 (x-2)(x-3)
a=2 b=-2 c=-1 Multiply both sides of the equation by the least
—b+b?* —4ac common denominator, (x —2)(x —3) . This results
r= 2a in the following:
x=3)(x-D+x(x-2)=1
~(2)£ 2 —4()) ORI
X = 2(2) X =x-3x+3+x" -2x=1
2x* —6x+3=1
_2Ey4-(8) 2% —6x+2=0
4 Apply the quadratic formula:
24412 24443 2423 1443 a=2 b=-6 c=2.
4 4 4 2 ~(=6) £4/(=6)* —4(2)(2)
X =
We disregard 1++3 because it is positive, 2(2)
and we are looking for a negative number. The = 0+ 16 —16 = 6 i:‘/%
. 1-+3
number is 2\/7' _6J_r\/4~5_6ir2\/§
4 4
127. Lo 1,5 3445
X2 -3x+2 x+2 x*-4 2
1 1 5

(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:

x+2=(x-D(x-2)+5(x-1)

X+2=x"=2x-x+2+5x-5

129.

. 5 . .
The solutions are , and the solution set is

)

V22 +3x =242 =0

Apply the quadratic formula:

2 a=2 b=3 c=-242

xX+2=x"+2x-3 :

0=x+x-5 x:—3i\/3 —4(\/5)(_2\/5)
Apply the quadratic formula: 5 ( \/5)
a=1 b=1 c=-5.
T T 2 22

14421 _-3#425 345
:__2 242 22

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

5

2

Evaluate the expression to obtain two solutions.
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130.

131.

3.5 345
Yon Y TThn
8 2 2 2
22 2 o2 V2

-8\2 22
T4 T4
=22 2

2

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

set is {—2«/5, %} .

\/§x2+6x+7«/§:0

Apply the quadratic formula:
a=\3 b=6 c¢=73

—6+,/6*~4(v3)(743)
2(V3)
_ —6++/36-84
NG
6448
NG
_6+4/16-3-(-1)

- 23
—6+4/3i
23
_ =6 43

23723
The solutions are —/3 +2i , and the solution

set is {—«/5121’} .

=—3£2i

/(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 ¢=2524

~(~119)+/(-1.19)" — 4(0.013)(25.24)
2(0.013)

X =

123

132.

133.

Chapter 1

_1.19++/1.4161-1.31248

0.026

_ 1.19£+0.10362

0.026

_ 1.19£0.32190

T 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.

f(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=1824

(—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 1.19-0.68383
X=——— X=—r—

0.026 or 0.026
_ 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.

Let y, =—0.01x> +0.7x+6.1

THOO
Amin=A
Anax=0E
necl=18
“min=A
“Ymax=4E
Yecl=1@
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=-0.0LRz+0 FH+E.L

¥=.0216
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134.

135.

136.

137.

138.

Let y, =—0.04x> +2.1x+6.1

2&F
H=EE.pEIFA7 Y=o

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 diameter of the rectangular

opening.
a’+b*=c
448 =
16+64=c’
80 =¢’
c=+/80 =+4/5

Since we are looking for a length, we discard the

negative solution. The solution is 4:/5~8.9 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.

15 +x* =20
225+ x% =400

x* =175

x~+£13.23

13.23
The ladder reaches 13.23 feet up.
x* +10% =307
x” +100 =900

x* =800

Apply the square root property.
x = +4/800 = +/400-2 = 2032

We disregard ~204/2 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.
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139.

140.

141.
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Let w = the width
Let w +3 = the length

Area = [w
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 =9 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.

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 +6x+9=64
X2 +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 {—1 1,5}. 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.
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142.

143.

144.

145.

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

}r/z—/g x=4

The length of the side of the original square, is 4
inches.

Let x = the width of the path
(20+2x)(10+2x) =600

200+ 40x + 20x + 4x* = 600

200+ 60x + 4x* = 600
4x* +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
x+20=0 x=5
x=-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.

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
2x+33=0
2x =-33

x=3=0
x=3

2
The width of the path is 3 meters.

X =

x(x)(2) = 200
2x* =200
X =100

x==*10
The length and width are 10 inches.
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146. x(x)(3)=75
3x* =175
x* =25
x=%5
The length and width is 5 inches.
147. x(20-2x)=13
20x-2x" =13
0=2x"-20x+13

_-(20)2(-20)" -4(2)(13)

2(2)
‘o 20++/296
4
10+£17.2
x=—
4
x=9.3,0.7
9.3 inand 0.7 in
2 2
148. [fj +(8_xj =2
4 4
XX 64-16x+x"
—_—t =2
16 16
X +64—16x+x* =32
2x2 —16x+32=0
X2 —8x+16=0
(x—4)(x—4):0
x=41n
Both are 4 inches.
160. a. False;
(2x-3)" =25
2x—-3=45
b. False;
Consider x° = 0, then x = 0 is the only
distinct solution.
c. True
d. False;
ax*+c=0
L0440 -dac _ 2iNJac _iNac
2a 2a a
(c) is true.
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161. (x+3)(x-5)=0
X =5x+3x-15=0
X =2x-15=0

162, 5= —167 +v,1
0=-16t"+v,t—s
a=-16, b=v,, c=~s
vy t(v,) ~4(-16)(-s)
2(-16)
-V, * (VO) —64s
=32

Vo £V, —64s

32

t=

163. 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
4x% +40x-120=0
x> +10x-30=0
a=1 b=10 ¢=-30

~10+,/10* —4(1)(-30)

X =
2(1)
_ —=10£~4100+120
2
-10++220 -10£14.8
2 2
Evaluate the expression to obtain two
solutions.
_ —-10+14.8 _-10-14.8
ST o YT
4.8 -24.8
= e— x = —
2 2
x=24 x=-124

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.

ISM: Algebra and Trigonometry

Mid-Chapter 1 Check Point

1. —5+3(x+5)=2(3x-4)
—5+3x+15=6x-8
3x+10=6x—-8
—3x=-18
3x I8
3 -3
x=06
The solution set is {6}.

2. Sx*-2x=7
5x* =2x-7=0
Gx-T)(x+1)=0
5x-7=0 or x+1=0

Sx=17 x=-1
7

X=—
5

The solution set is {—1, %}

3 x—3_1:x—5
5 4
2o(x_3—1):20(x_5j
5 4
20(x - 20(x—
O(x 3)_20(1): O(x 5)

4(x=3)=20=5(x—5)
4x-12-20=5x-25
4x—-32=5x-25
—x=17
x=-7
The solution set is {~7}.
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4. 3x*-6x-2=0

‘o —b++/b* —4ac

2a

oo V(=6)" —4(3)(-2)

2(3)

x_6i\/@
6

6+215

The solution set is 3 R
3 3

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

6. 5x*+1=37
5x* =36
s¢ 36

=
Il
I+

=

1]

I+
Sl Sle Trg

&G

=
Il
H+

&

I
H+

X

s ‘

The solution set is {—#,ﬁ}

5

++/15 3—«/3}

Chapter 1
x(2x-3)=-4
2x* -3x=-4
2x* =3x+4=0
R
2a
Lo V(=3 -4(2)4)
2(2)
L J-23
4
MEEE: iN23
4

The solution set is {

340423 3—1\/5}
4 7 4 '

4 3 5 20
X x gk 3
435 20

60(3—x—f+1j = 60(ﬂ—ij
4 3 520
603x) _60x o 1) 60(4x) _600)
3 5 20

45x-20x+60=48x-9
25x+60=48x-9

—23x=-69

—23x —_69

23 -23
x=3

The solution set is {3}.

(x+3)" =24
x+3=124
x=-3+26
The solution set is {—3+2x/€, —3—2\/8}.
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10. Lz—i+l=0
XX
x’ (%——-i—l}—xz(O)
X
2 2
x—2—4i+x2 =0
X X
1-4x+x" =0
' —4x+1=0
_ —btNb’ —4ac
2a
. (V4 -4
2(D
L4z
2
44243
X =
2
x=2+3

The solution set is {2+\/§,2—\/§}.

11. 3x+1-(x-5)=2x-4

2x+6=2x—-4
6=—4
The solution setis & .
12. > 2x S 2 , x#=-2,x#-4
X" +6x+8 x+4 x+2
2x X 2
(x+4)(x+2) x+4 x+2
2x(x+4)(x+2):(x+4)(x+2)[ x 2 j
(x+4)(x+2) x+4 x+2
o x(x+4)(x+2) 3 2(x+4)(x+2)
x+4 x+2

2x =x(x+2)-2(x+4)

2x=x"+2x-2x-38
0=x"-2x-8
0=(x+2)(x—-4)

x+2=0 or x—-4=0
x=-2 x=4

—2 must be rejected.

The solution set is {4}.
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13. Let y=0. 16. Let y=0.
0=x*+6x+2 O:x_2+£_g
x:—bi\/bz—4ac 3 22 3

2a 6(0):6[x—+5—3j
L O=(6) ~4(1)2) 23
2(1) 0 8% 6:x 62
—6+/28 32 3
T 0=2x"+3x—4
—6+27 ~b+~b* —4ac
¥=— T,
x=-3++/7 _—(3)£(3)* —4(2)(-4)
x-intercepts: —3++/7 and —3—+/7. e 2(2)
14. Let y=0. L3Vl
0= 4(x+1)=3x—(6-x) 4
0=4x+4—3x—6+x x-intercepts: 3+441 and —3—_«/@
0=2x-2 4 4
2x=-2 17. Let y=0.
x=1 0=x"—5x+8
x-intercept: 1. . b+ m
15. Let y=0. 2a
0=2x>+26 (=5 £(=5)* —4(1)(8)
—2x% =26 . 2()
X =-13 strﬁ
x=+/-13 2
xzii\/ﬁ x:Si;ﬁ

There are no x-intercepts. .
There are no x-intercepts.

18. N=>»
32x-5)-2(4x+1)=-5(x+3)-2
6x—15-8x—-2=-5x-15-2
—2x—-17=-5x-17
3x=0
x=0
The solution set is {0}.
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19. »ny, =10 23. x | (%)
2x+3)(x+2)=10 2 5
2x° +7x+6=10 -1l =3
2x° +7x—4=0 0| -1
2x—-D(x+4)=0 1 1
2x—1=0 or x+4=0 5 3
1 x=-4
x=—
2 1
. : 1 .
The solution set is < —4, — ;.
2 0, —1)
X
20. % +10x-3=0
¥ +10x =3
10} y=2x-1
Since b =10, we add [—j =5%=25.
i 2 24. x| (x,p)
X +10x+25=3+25 3| 2
(x+5)" =28 2| -1
Apply the square root principle: a0 o
x+5=1/28 0 1
x+5=+/4-7 =427 1 o
x=-5+2/7 2 [ -1
The solutions are -5+ Zxﬁ , and the solution set is 3 -2
—5+2474.
{-s5+247} y
21 2 45x44=0 FHF
a=2 b=5 c=4 0D
X
b* —4ac =5"-4(2)(4)
= 25 _32 = _7 I I
Since the discriminant is negative, there are no real y=1-]x|

solutions. There are two imaginary solutions that
are complex conjugates.

22. 10x(x+4)=15x—15
10x* +40x =15x—15
10x* —25x+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.
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25. X (x’ y)

y=x2+2

26. L=a+(n-1)d
L=a+dn—d
—dn=a-d-L
-dn _a d L

d -d -d —-d

27. A=2lw+2lh+2wh

2lw=2lh=2wh—- A
l(—2w—2h) =2wh—A4

- 2wh— A
—2w-2h

/- A-2wh
2w+2h

131

28.

29.

30.

31.

Chapter 1
__NS
! L+
_ 4
(f+5)() (fn“fz)flJFf2
W+ 1S =11,
N =hh==Lf
Kf=5)==Lf
_—NS
/ f=1
__ M
"Fe

Let x = the defense budget of Japan in billions
Let x + 4 = the defense budget of Russia in
billions
Letx + 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.

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%.
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32. 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

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

1.22x =157
122x 157
122 122

x~129

The average weight for an American woman
aged 20 through 29 in 1960 was 129 pounds.

34. 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=155
0.07x =175
175

X =
0.07
x=2500

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

35. Letx = the width of the rectangle
Let 2x + 5 = the length of the rectangle
21+2w="P

2(2x+5)+2x =46
4x+10+2x =46
6x+10=46
6x =36
6x 36
6 6

x=6

2x+5=17
The dimensions of the rectangle are 6 by 17.
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Let x = the width of the rectangle
Let 2x — 1 = the length of the rectangle
w=4

(2x-1)x =28
2x* —x=28
2x° —x—-28=0
2x+T)(x-4)=0
2x+7=0 or x—-4=0

2x=-7 x=4
7

x=—=
2

7 .
3 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

x==%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
62.2x> 39,000
62.2 62.2
X’ ~ 627
X = 14627
X~ 225
—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.
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39. P=0.0049x" —0.359x+11.78
15=0.0049x* —0.359x+11.78

0=0.0049x” —0.359x —3.22
0=0.0049x" —0.359x—3.22

‘o —b++/b* —4ac
2a
| —(-0.359)%/(~0.359)" — 4(0.0049)(=3.22)
e 2(0.0049)
_0359%4/0.191993
0.0098

x =81, x=-8 (rejected)
The percentage of foreign born Americans will be 15% about 81 years after 1930, or 2011.

40. (6-2))—(7T-i)=6-2i—-T+i=—1-i Section 1.6
41, 3i(2+i)=6i+3 =—3+6i Check Point Exercises
42, (1+i)(4=30) = 4—3i+4i -3 L At <1207
4443 4x*—12x* =0
7y 4x* (¥ =3)=0
4x* =0 or x*-3=0
43. 1+ 147 147 x*=0 x*=3
- 11:Lli+1i++li2 x=40 x=43
:T x=0 x:i\/g
_1+2i-1 The solution set is {— 3,0,\/§}.
1+1
_2 2. 200 +3x% =8x+12
:iz X (2x+3)—4(2x+3)=10
(2x+3)(x* —4) =0
44. =75 -V-12 =513 -2i3 =303 2x+3=0 or x*-4=0
5 5 2x=-3 x' =4
45. (2--3) =(2-13) 3 e
=4-4i3+37 2
—4-4i\3-3 The solution set is {—2, —%, 2} .
=1-4i3
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3. Vx+3+3=x b. %
Vx+3=x-3 X2 —8=—4
2 ) x2/3:4
(\/x+3) :(x—S)
3/2
, 213\ _ 312
x+3=x"-6x+9 X = or
0=x"-7x+6 2 3/2
0=(x=6)(x-1) w=(2) ;
x-6=0 or x-1=0 o3 x=(=2)
x=06 x=1 x=8 x=-8
1 does not check and must be rejected. The solution set is {8, 8}.
The solution set is {6}.
6. x5 +6=0
4. Jx+5-+x-3=2 (x2)2—5x2+6:0
NVx+5=2++/x-3 )
R R Let t=x~.
(\/x+5) =(2+\/x—3) £ -5t+6=0
) 2 t-3)(t-2)=0
+5=(2) +2(2 -3 )+ -3
* () ()( * ) ( . ) t—-3=0 or t—2=0
X+5=4+4Jx-3+x-3 t=3 or t=2
4=4x-3 x*=3 or x*=2
4_4\/x—3 xzi\/§ or x=i\/§
4 4 The solution set is {—ﬁ,ﬁ,—ﬁ,ﬁ}.
I=+x-3
(1)2:( x—3)2 7. 3P 11X -4=0
lri3 Let t=x"".
4_" 32 —111-4=0
=X
The check indicates that 4 is a solution. Gt+D(r-4)=0
The solution set is {4}. 3+1=0 or t-4=0
3t=-1
5. a. S5x*-25=0
t=—— t=4
5x%% =25 3
o5 ¥ = _l Y3 =4
3
()" = (5" o
xz(——j x=4
x=5" or 325 3
1
Check: ¥=—0s x =064
2/3 3/2
5(5°7)  -25=0 1
The solution set is {——, 64} .
5(5)-25=0 27
25-25=0
0=0 8. [2x-1=5
The solution set is {52/3} or {325}. Zx—1=5 or 2x-1=-5
2x=6 2x=-4
x=3 x=-2

The solution set is {-2, 3}.
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9. 4[1-2x-20=0 4. 4x* —12x* =9x-27
4l1-2x|=20 4x® —12x> —=9x+27=0
[1-2x|=5 4x* (x=3)-9(x-3)=0
1-2x=5 or 1-2x=-5 (x=3)(4x* =9) =0
Dx=4 dx=—6 x=3=0 4x*-9=0
x=-2 x=3 x=3 4x* =9
The solution set is {2, 3}. 22
4
3
Exercise Set 1.6 X = iE
1. 3x* —48x* =0 The solution set is {—2,2,3}.
) s 22
3x°(x*-16)=0
3x° (x+4)(x-4)=0 5. 2x—3=8x"—12x°
3x2=0 x+4=0 x-4=0 8x* —12x* =2x+3=0
=0 x=-4  x=4 4x*(2x—3)—(2x—3)=0
Thx:(l) . 404 (2x-3)(4x> -1)=0
t t .
e solution set is {4, 0, 4} 2r—320 Ay’ —120
2. 5xt =202 =0 2x=3 45 =1
5x3(x*—4)=0 2=l
5x%(x+2)(x=2)=0 4
5*=0 x+2=0 x-2=0 xzé xzil
=0 2 2
. 1301 1
x=0 x=-2 x=2 The solution set is E,E,—E .
The solution set is {-2, 0, 2}.
6. x+1=9x> +9x2

3. 3x* +2x* =12x+8
3x° +2x* —12x-8=0
x*(3x+2)-4(3x+2)=0
Bx+2)(x*-4)=0
3x+2=0 ¥ —4=0

9x’ +9x* —x-1=0

Ox*(x+1)—(x+1)=0

(x+D0Ox*-1)=0
x+1=0 9x* —-1=1

x=-1 9x* =1

3x=-2 Xt =4
x——g x=12 X -1
3 9
2 —+l
The solution set is {—2,—5, 2}. x—_3

The solution set is {—1,—1,1}.
3'3
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7. 4y’ —2=y-8y" 10. 3x* =8lx
4y3+8y2—y—2:0 3x4—81x:0
4°(y+2)-(y+2)=0 3x(x*—27)=0
(y+2)(4y*-1)=0 3x=0  x-27=0
y+2=0 4y°-1=0 x=0
4y? =1 (x=3)(x"+3x+9)=0
1 x=3=0 x*+3x+9=0
2
y == 2
4 =34,/3° —4(1)(9
| N PN DI
y=-2 y=i5 2()
) x_—3i\/9—36
The solution set is {—2,5, - B 2
L
8. 9y’ +8=4y+18y 2
9)* ~18y> —4y+8=0 xz—‘3i23’*/§
9y (y-2)-4(y-2)=0
yr-2) (f ) o 34303
(y=2)9y*-4)=0 The solution set is 0,3,T .
y=2=0 9y’ -4=0
2
y=2 9y =4 11. Bx+18=x
yzzg 3x+18=x"
5 x> =3x-18=0
y:ig (x+3)(x-6)=0
2 2 x+3:0 x—6:0
The solution set is {—5,5,2} x=-3 x=6
J3(-3)+18=-3 3(6)+18=6
9. 2x* =16x V-9+18=-3 V18+18 =6
2x*~16x=0 J9=-3 False \/36=6
2x(x3 _ 8) -0 The solution set is {6}.
2x=0 X' —8=0 12. J20-8x =x
x=0 (x=2)(x* +2x+2)=0 20— 8x = x>
x=2=0 x*+2x+4=0 X2 +8x-20=0
24,22 —4(1)(4) (x+10)(x=2)=0
x=2 =
2(1) x+10=0 x-2=0
_2+m x=-10 x=2
xX= B J20-8(-10) =-10 J20-8(2) =2
—2+2i\3 V20+80 =-10 N20-16=2
X=—
2 J100 =10 False Ja=2
x=-1%i3 The solution set is {2}.

The solution set is {0, 2,-1+ z\/g}
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Chapter 1
13. Vx+3=x-3 16. ~o6x+1=x-1
x+3=x"-6x+9 6x+1=(x-1)>°
¥ =Tx+6=0 6x+1=x>-2x+1
(x=D(x-6)=0 x'—8x=0
x—1=0 x-6=0 x(x—8)=0
=1 x=6 x-8=0 x=0
VI+3=1-3 N6+3=6-3 £=8
h\ff—z False 9 =3 6(0)+1=0-1 6(8)+1=8-1
The solution set is {6}.
6} Jor1=-1 Ja8+1=7
14. Vx+10=x-2 JI=-1 False \/527
x+10=(x-2) The solution set is {8}.
— 2_
2 x+10=x"-4x+4 17, x—2x+5=5
x"=5x-6=0
x—=5=+2x+5
(x+D)(x—-6)=0 57 a5
x41=0 x-6=0 (x=3)" =2x+
_ _ x*—10x+25=2x+5
x=-1 x=06
2 _
J1+10=-1-2  J6+10=6-2 x —12x+20=0
-2)(x-10)=0
J9=-3 False JVie=4 ix_zz(g xEIO—O
The solution set is {6}. B B
x=2 x=10
15. N2x+13 =x+7 2-2(2)+5=5 10—/2(10)+5=5
2x+13=(x+7) 2-J9=5 10-+/25=5
2x+13=x" +14x+49 2-3=5 False 10-5=5
24125436 =0 The solution set is {10}.
2
(x+6) =0 18, x—Jx+ll=1
“6:06 x—1=+/x+11
x=-
x—1) =x+11
L2060 +13 =647 2(2 )1 »
X =2x+1l=x+
NV-12+13 =1
" ¥ =3x-10=0
- lt?ﬁzlt. ‘ (x+2)(x=5)=0
e solution set is {—6}. Y4220 x—5=0
x=-2 x=5
—2—-~-2+11=1 5-J5+11 =1
2-9=1 5-J16 =1
—2-3=1 False 5-4=1

The solution set is {5}.
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19.

20.

21.

V2x+19-8=x
V2x+19 =x+8
2

(V2x+19) = (x+8)°
2x+19=x" +16x+64
0=x"+14x+45
0=(x+9)(x+5)

x+9=0 or x+5=0

x=-9 x=-5

—9 does not check and must be rejected.
The solution set is {-5}.

V2x+15-6=x
V2x+15=x+6
2

(V2x+15) =(x+6)’
2x+15=x"+12x+36
0=x"+10x+21
0=(x+3)(x+7)
x+3=0 or x+7=0

x=-3 x=-7

—7 does not check and must be rejected.
The solution set is {-3}.

Bx+10=x+4
\/§:x—6
3x=(x-6)
3x=x>-12x+36
x> =15x+36=0
(x—12)(x-3)=0
x—=12=0 x-3=0
x=12 x=3
J3(12)+10=12+4 /3(3)+10=3+4

J36+10=16 J9+10=7

6+10=16 3+10 =7 False

The solution set is {12}.
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22. Jx-3=x-9
Jx=x-6
x=(x—06)
x=x"—12x+36
x> —13x+36=0
(x=-9)(x-4)=0
x-9=0 x-4=0
x=9 x=4
0-3=9-9 7 349

373=9-9 5 _3-4-9 False
The solution set is {9}.

23. Jx+8-x—4=2
Jx+8=x-4+2
x+8=(x—4+2)
Xx+8=x—4+4/x—4+4
x+8=x+4/x—4

8=4/x—4
2= J_

=x-4

=3

M—Jﬂzz

V16 -4 =2

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

24, Jx+5-+x-3=2
Vx+5=+vx-3+2

x+5=(x-3+2)?
x+5=x-3+4Jx-3+4
x+5=x+1+4Jx-3
5=1+4/x-3
4=4x-3

1
1=x-3
x=4
4+5-/4-3=2
2
2

The solution set is {4}.
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25. Jx-5-+/x-8=3
Jx=5=+x-8+3

x—=5=(/x—-8+3)
Xx—5=x-8+6Jx—8+9
x—5:x+1+6m
—6=6/x-8
~1=x-8
1=x-8
x=9
J9-5-9-8=3
Ja-1=3

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

26. 2x-3-Jx-2=1
\/ﬁzmﬂ
2x—3=(Hrx-2+1)
2x—3=x-2+2/x-2+1
2x—3=x-1+2Jx-2
x—2=2\/xT2

——x+l=x-2
4

X —4x+4=4x-8
x*—8x+12=0
(x=6)(x-2)=0
x—6=0 x-2=0
x=6 x=2

Chapter 1

27. 2x+3+/x-2=2
V2x+3=2-x-2
2x+3=(2-/x-2)
2x+3=4-4Jx-2+x-2
x+1=-4Jx-2
(x+1)* =16(x-2)
X +2x+1=16x-32
X’ —14x+33=0
(x—11)(x=3)=0

x—11=0 x-3=0
x=11 x=3

V20D +3+4/11-2 =2
V2243449 =2

5+3 =2 False

L203)+3+3-2=2
J6+3+1=2

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

28. Jx+2+3x+7=1
Vx+2=1-~3x+7
x+2=(1-3x+7)

X+2=1-23x+7 +3x+7

2x—-6=-23x+7
x+3=3x+7

(x+3)* =3x+7

X' +6x+9=3x+7
X' +3x+2=0
(x+D)(x+2)=0
x+1=0 x+2=0

x=-1 x=-2

J26)-3-6-2=1 \200)-3-v2-2=1
J12-3 -4 =1 Ja-3-Jo=1

V1424 B +7 =1

Vo4 =1 Ji—0=1 V44 =1
3-2=1 1-0=1 1+2 =1 False

The solution set is {2, 6}. V-242443(-2)+7 =1

Jo+1=1

0+1=1

The solution set is {-2}.
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29. V3x+1 =B3x=5 33. (x-4)"? =27

3 (—x+ :3x_5 ((x_4)3/2)2/3 :272/3
2
9(x+1)=9x> —=30x+25 x—4=3P27

9x* —39x+16=0 x—4=3°

39+4945 13+4/105 x—=4=9

o = x=13

18 6
13-4y =27

Check proposed solutions.
134+ m} 932 _ 97
6 ] Vo' =27
3 =27

30. J1+4/x =1++/x The solution set is {13}.

1+4/x =1+2Jx +x

The solution set is {

34. (x+5)"* =8
2Nx=x ((x+5)3/2)2/3 —g2/3
4x =x* 2

x+5=38
¥ —4x=0 s_p
+5=
x(x—4)=0 *
x+5=4
x=0orx=4
The solution set is {0, 4}. x=-1
(-1+5)* =8
31. ¥ =8 4% =8
3/2N\2/3 __ Q2/3
()" =8 V4 =8
2
x=38 2 =8
x =22 The solution set is {—1}.
L, x=t 35. 6x"7-12=0
4 :8 5/2
3 6x " =12
J4 =8 PRI
2° =8 5/22/5 _ H2/5
The solution set is {4}. ) =2
_5[~2
32. ¥ =27 x:g/;
3/2N\2/3 _ 2/3 r=
(x )7 =27 6(/4)2 -12=0
x:i/ﬁz 6(41/5)5/2_12:0
x=3 6(4"%)-12=0
x=9 6(2)-12=0
93/2 :27
\/_3 The solution set is {Q/Z}
9 =27
3 =27

The solution set is {9}.
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36. 8x°°-24=0 39 (x*-x-4)""-2=6
8x*? =24 (x*-x-4)"*=8
©3 =3 ((xz _x_4)3/4)4/3 = g4/3

(x5/3)3/5 :33/5 _x2 —x—4:i/§4
x=3 ¥ —-x—4=2*
xzi/ﬁ X—x-4=16

8327y -24=0 X —x-20=0
8(27"°)* —24=0 (x=5)(x+4)=0
8(271/3)_24:0 x—=5=0 x+4=0

x=5 x=-4

The solution set is {5 27}.

(25-9)*-2=6
3/4_ —
1. (r—a)" =16 16 3 2=6
6" —2=6
2/37" 32
(=42 -q19) > 2-6
4V 8-2=6
w-a=(2!) (4 (-4 ~2=6
x—4=4  x-4=(-4) (16+4-4)"-2=6
x—4=64 x—4=-64 164 =2=6
x =068 x=-60 Wt _
The solution set is {— 60, 68}. e —2=6
2’-2=6
38. 2 -
(x+5)5 =4 _ ' 8-2=6
The solution set is {5, —4}.
272 3
[(x+5)§] :(4)2 40. (x*-3x+3)*-1=0
(x* =3x+3)"?* =1
x+5:<2z)% ¥ =3x+3=1"
?-3x+3=1
X45=2" or x+5=(-2) Yo
x+5=8 x+5=-38 X —3x+2=0
x=3 x=-13 (x-D(x-2)=0
The solution set is {~13, 3}. x=1=0 x-2=0
x=1 x=2

> =3 +3)"*-1=0
(1-3+3)"2-1=0
-1=0
-1=0

13/2

1
(2°-3(2)+3)* -
(4-6+3)°2 -
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41. x*-5x*+4=0lett=x*

£ =5t+4=0
(t-DH(-4)=0
t-1=0 ¢t-4=0

t=1 t=4
x* =1 x’ =4
x=%l1 x=%2

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

42. x*-13x*+36=0lett = x*

£ —13t+36=0

t-4)(1t-9)=0
t-4=0 ¢t-9=0
t=4 t=9
x*=4 x* =9
x=12 x=%3

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

43. 9x*=25x"-16
9x* —25x> +16=0 let t = x*
9t —25t+16=0
9t-16)(t-1)=0
9%-16=0 t—-1=0
9 =16 t=1

t—E =1
9 x==1
S
9
x=ii
3

The solution set is {1,— 1,%,—%}.
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44. 4x* =13x* -9
4x* —13x> +9=0letr = x’
47 —13t+9=0
(4t-9)(t-1)=0
4t-9=0 t-1=0

4 =9 t=1
t:2 X =1
4
x2=2 x==1
4
x=iE
2

The solution set is —2,—1,1,é .
2 2

45, X-13Vx+40=0 Lets=+/x.

2 13t+40=0

(1-8)(r-5)=0

t-8=0 t-5=0
1=38 1=5

Jr=8  x=5

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

46. 2x-7Jx-30=0 Lett=+/x.
22 ~7t-30=0
(2t +5)t-6)=0
2t+5=0

25 x=36
xX=—

4

The solution set is {36} since 25/4 does not
check in the original equation.
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47. x?-x'-20=0 Letr=x"'

t*—t-20=0
(t-5)(t+4)=0
t—-5=0¢t+4=0
t=5 t=-4

|
—_
Il
)]

’|_|‘><I’_‘ =
Il

v

—

Il

|

N

=

Il
=
|

| —

The solution set is {—l,l}
4°5

48. x> -x"'-6=0 Lett=x".
' —t-6=0
t-3)(+2)=0
t-3=0 t+2=0

t=3 t=-2

x'=3 xt==2
15 1_,
X X
1=3x 1=-2x
1 1
—=x ——=Xx
3 2

The solution set is {—l,l}
2°3

49. X7 —x"-6=01lett=x"’
£ -t-6=0
t-3)(t+2)=0
t-3=0 t+2=0
t=3 t=-2
¥ =3 x1/3 -
x=3 x=(=2)’
x=27 x=-8
The solution set is {27, —8}.
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50.

51.

52.

23 475 —15=0let 1 = x'

26 +7t-15=0

Qt-3)t+5)=0

2-3=0 t+5=0
2=3 t=-5

The solution set is {—125,%7

X2 =2x +1=0lett = x*"*
?=2t+1=0
(t-1)(t-1)=0
t—1=0
t=1
24 =1
x:14/3

x=1
The solution set is {1}.

¥ +x"—6=01lett=x"
£ +t-6=0

t+3)(t-2)=0

t+3=0 t-2=0
t=-3 t=2

Y5 —_3 w5 =2
x=(=3) x=2
x=-243 x=32

The solution set is {243, 32}.

Chapter 1

© 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 1

53, 2x-3x"*+1=01lett=x"? 57. (xz—x)2—14(x2—x)+24=0
262 =3t+1=0 Let = —x
(2t-D(-1)=0 £?—14t+24=0
2t-1=0 t-1=0 t-2)(t-12)=0
2 =1 t=2ort=12
1 ¥ -x=2 or x’—x=12
=3 =1 ¥ —x=2=0 ¥ —x-12=0
xl/z_l 2o (x—2)(x+l)=0 (x—4)(x+3):0
2 The solution set is {-3, -1, 2, 4}.
X = 1 2 x=1 2
“13 = 58. (x*-2x) —11(x* -2x)+24=0
1 Let t = x> —2x
xX=— x=1 5 B
4 t*—11t+24=0
The solution set is {l,l}. (t_3)(t_8):0
4 t=3ort=8
2 _ 2 -
54. x4+3x2—4=01letf=x"2 x —-2x=3 or x —2x=38
2 43%—4=0 ¥’ =2x-3=0 x*=2x-8=0
(t—1)(t+4)=0 (x=3)(x+1)=0 (x=4)(x+2)=0
t—1=0 t+4=0 The solution set is {-2, -1, 3, 4}.
t=1 t=—4 2
8 8
=1 x"=-4 59. [y——j +5(y—_j_14:0
y y

x=1 x= (—4)2

ISM: Algebra and Trigonometry

8
x=1 x=16 Lett=y——.
The solution set is {1}. Y
£ +5t-14=0
55. (x—5)°—4(x-5)-21=01letr=x-5 (t+7(E-2)=0
P —4-21=0 e .
t+3)(t-7)=0 y——=-7 or y-—=2
t+3=0 t-7=0 g g
; ; »+7y-8=0 y=2y-8=0
=_ t=
P S— 3 r_5—7 (y+8)(y—1)=0 (y—4)(y+2):0
B a The solution set is {-8, -2, 1, 4}.
x=2 x=12

56. (x+3)°+7(x+3)-18=01letr=x+3
£ +7t-18=0
(t+9)(t-2)=0
t+9=0 t—-2=0
t=-9 t=2
x+3=-9 x+3=2

x=-12 x=-1
The solution set is {—12,—1}.
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2
60. [y—gj +6[y—£]—27:0
y y

10
Lett=y——.
y

£ +6t-27=0

(t+9)(r-3)=0

t=—9ort=3

y—E:—9 or y—E:
Yy Yy

Y +9y-10=0

(y+10)(y—1):0

The solution set is {10, -2, 1, 5}

61. |x|=8

x=8,x=-8

The solution set is {8, —8}.
62. |x]=6

x=6,x=-6

The solution set is {-6, 6}.

63. |x-2|=7
x=2=7 x-2=-7
x=9 x=-5
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}.

65. [2x-1|=5
2x—-1=5 2x—-1=-5
2x=06 2x=-4
x=3 x=-2
The solution set is {3, —2}.

¥ =3y-10=0
(y—5)(y+2 =0

145

66.

67.

68.

69.

70.

|2x-3|=11
2x-3=11 2x-3=-11
2x =14 2x=-8
x=17 x=-4
The solution set is {4, 7}.
213x-2|=14
B3x-2|=7
3x-2=7 3x-2=-7
3x=9 3x=-5
x=3 x==5/3

The solution set is {3, —5/3}

32x—1]=21
2x-1]=7
2x-1=7 or
2x=38 2x=-6
x=4 x=-3
The solution set is {4, =3}

7)5x+2=16
7|5x| = 14
|5x] =2
5x=2 Sx=-2
x=2/5 x=-2/5

The solution set is {g,—g} .
55

713x| +2=16
7|3x| = 14
|3x| =2
3x=2 or 3x=-2
x=2/3 x=-2/3
The solution set is {—2/3, 2/3}
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71 2‘4—§x+6:18
2
2‘4——x:12
P——x=6
5 — or
4 E)C—6 4——x=—6
5
52 S —10
o ) e N (I PR Y
502
x:—i x=4
5

72 4‘1—§x +7=10
4
4‘1——x =3
‘1——x :3
4
13,23 or 13,3
4 4 4
3 1 3 7
——x=—-— ——x=——
4 4 4 4
A3, 3L Jad (A N 1 G
30 4 30 4 30 4 30 4
1 7
x== xX=—
3 3
The solution set is {l, Z} .
33
73. [x+1|+5=3
x+1]=-2
No solution
The solution setis { }.
74. |x+1[+6=2 76. [3x-2|+4=4
|x + 1] =—4 The solution set is { }. |3x—2|—0
75. 2x—1|+3=3 3x-2=0
2x—1]=0 3x=2
2x—-1=0
2x=1 x:Z
x=1/2 _ 3
The solution set is {1/2}. The solution set is {2/3}.
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77. Bx—1]=|x+5]
3x—-1=x+5 3x-1=—x-5

80.

Chapter 1

Set y = 0 to find the x—intercept(s).

O=vx—-4+Jx+4-4
ra=xrd-4

2x—1=5 dx—1=-—
g () =]

The solution set is {3, —1}.

78. |2x—7| :|x+3|

x—4=(\/x+—4)2—2(\/m)(4)+(4)2

x—4=x+4-8Jx+4+16

2x=T7=x+3 or 2x—7:—(x+3) —4=20—-8J/x+4

x=10 2x—7=-x-3 24=-8Jx+4
v =4 24 8Jx+4

=2 3 3

3 3=+x+4
The solution set is {10 i} 2 2
3 (3 (Vo +4)

. 9=x+4
79. Sety =0 to find the x—intercept(s). 5
=X

O=+vx+2++/x-1-3
—x+2=+x-1-3

(Var2) =(Va-1-3)

x+2=( x—l)z-z(\/ﬁ)(3)+(3)2

81.

The x-intercept is 5.
The corresponding graph is graph (a).

Set y = 0 to find the x—intercept(s).
1 1
0=x3+2x%-3
1

x42=x-1-6Jx—149 Lets= x°.
1 1
x+2=x-1-63/x—1+9 X3 +2x6-3=0
2=8-63x—1 Yo
6 6_12—
PPN s [x ] +2x6-3=0
—_6:—6 x—1 £ +2t-3=0
-6 —6 (t+3)(t-1)=0
I=vx-1 t+3=0 or t-1=0
) 2
1) =(Vx-1 t=-3 ¢=1
07 ~(41) l
I=x-1 Substitute x°¢ for z.
2=x 6 s
The x-intercept is 2. x¢ =3 or xt =1
The corresponding graph is graph (c). 1\° ] e .
(x"} =(—3) [xﬁj =(l)
x =729 x=1

729 does not check and must be rejected.
The x-intercept is 1.
The corresponding graph is graph (e).
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82. Sety =0 to find the x—intercept(s).

83.

84.

0=x7-x"-6
Letr= x".
x2=x"-6=0

(x’l)2 —-x'=6=0

£ —t-6=0

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

t=-2 t=3
Substitute x' for ¢.
_x71 = —2 X71 = 3
or
1 1
Xx=—-= x==
2 3

. 1
The x-intercepts are —% and 3

The corresponding graph is graph (b).

Set y = 0 to find the x—intercept(s).
(x+2) =9(x+2)+20=0
Lett= x+2.

(x+2)" =9(x+2)+20=0
t*=9t+20=0
(1-5)(1-4)=0

t-5=0 or t-4=0

t=5 t=4

Substitute x+2 for ¢.

x+2=5 or x+2=4

x=3 x=2
The x-intercepts are 2 and 3.
The corresponding graph is graph (f).
Set y =0 to find the x—intercept(s).
0=2(x+2)" +5(x+2)-3
Lett= x+2.
2(x+2) +5(x+2)-3=0
26 +5t-3=0
(2t-1)(¢+3)=0
2t-1=0 or t+3=0
2t=1 t=-3

t=—
2

Substitute x + 2 for ¢.
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x+2=l or x+2=-3
f x=-5
x===2
2
3
xX=—=
2

The x-intercepts are —5 and —%.

The corresponding graph is graph (d).

|5-4x| =11
5-4x=11 5-4x=-11
—4x=6 or —4x=-16
x=4
xX=—-=
2

The solution set is {—%, 4}.

|2-3x=13
2-3x=13 2-3x=-13
-3x=11  or -3x=-15
11 x=5
r=——
3

The solution set is {—%, 5}.

X+x+5=7
Nx+5=T-x

(Va+5) =(7-x)
X+5=49—14x+x
0=x"—15x+44
0=(x-4)(x-11)
x—4=0 or x-11=0
x=4 x=11

11 does not check and must be rejected.

The solution set is {4}.
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— 3
88. x—Vx-2=4 92.  (x-5)2 =125
~Jx—2=4-x

(— x—2)2:(4—x)2 %

x=2=16-8x+x’

[(x_s)if ~ (125)
x-5=(25)

0=x"-9x+18
0=(x—6)x—3) x=5=(5)
x—6=0 or x-3=0 x—=5=25
x=6 x=3 x=30

3 does not check and must be rejected. The solution set is {30}.

The solution set is {6}.

93. »=y,+3
89. 2x° +x —8x+2=6 (x2—1)2=2(x2—1)+3

23 +x* —8x—4=0

x*(2x+1)-4(2x+1)=0
(2x+1)(x* —4)=0
(2x+l)(x+2)(x—2) =0

(¥ -1) —2(x*~1)-3=0
Let ¢ = x* —1 and substitute.
?=2t-3=0
(t+1)(t=3)=0

2x+1=0 = x+2=0 . x-2
1 =_
O x=-2 X

2

I
(e}

t+1=0 or t-3=0
t=-1 t=3

Substitute x* —1 for ¢.

¥ —1=-1 or x’—1=3
x* =0 x’ =4
x=0 x=%2

The solution set is {-2,0,2}.

Il
[\

The solution set is {—%, -2, 2}.

90. X +4x* —x+6=10
X +4x’ —x—4=0
xz(x+4)—1(x+4)=O
(x+4)(x*-1)=0
(x+4)(x+1)(x=1)=0
x+4=0 or x+1=0 or x-1=0
x=-4 x=-1 x=1
The solution set is {—4,—1,1}.

w

33

91. (x+4)

((x+4);f (
x+4:(%/§)
x+4=(2)

x+4=4

x=0
The solution set is {0}.

=3

2
8):
2
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94.

95.

»n=y,+6
2
6| -2 :5( 2x j+6
x-3 x-3
2
6( 2x j _5( 2x J_6:0
x-3 x-3

2
Let t= al
x—

6> —5t-6=0
(Gt +2)(2t-3)=0
3t+2=0

and substitute.

2t-3=0

3
t=-= t==
3 2

Substitute for t.

X—
2x 2 or 2x
x=3 _E x=3
First solve 2x = _2
x-3 3
2x(3)(x-3)  2(3)(x—3)
x-3 3
2x(3)=-2(x-3)
6x=-2x+6
8x =6
3

X =—

4

3
2

Next solve 2x = 2
x=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, %}

[ +2x 36| =12
X’ +2x-36=12 X’ +2x-36=-12
x*+2x-48=0 or x +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 x=4.

The solution set is {~8, -6, 4, 6}.
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|x2 +6x+ l| =8
XX +6x+1=8 or X +6x+1=-8
x*+6x-7=0 X’ +6x+9=0
(x+7)(x-1)=0 (x+3)(x+3)=0
Setting each of the factors above equal to zero
gives x=-7, x=-3, and x=1.

The solution set is {—7, -3, 1}.

x(x+1) —42(x+1)’

()c+l)2 (x(x—i—l) )

(x+1) (x* +x-42)=0

0
0

(x+1)2 (x+7)(x—6) =0
Setting each of the factors above equal to zero
gives x=-7, x=-1, and x=6.
The solution set is {~7, -1, 6}.

x(x=2)’ -35(x-2)" =0
X( 2 -3 ( 2y
~2) (x(x-2)-39)

(x 2) (x2—2x 35)

0
0
0

()6—2)2 (x+5)(x—7) =0
Setting each of the factors above equal to zero
gives x=-5, x=2, and x=7.
The solution set is {-5,2,7}.
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Let x = the number.
V5x—4=x-2
(\/5)6—4)2 z(x—Z)2
Sx—4=x"—4x+4
0=x"-9x+8
0=(x—8)(x—1)
x—8=0 or x-1=0

x=8

99.

|
—_

x=

Check x=8: ,/5 -2

2 oo
S| =
&‘II
o N BB
1]

8
6
6
6
Check x=1: (/5(1)-4=1-2
54 =-1
J=1=-1

Discard x =1. The number is 8.

100. Let x = the number.

x=3=x-5
( x—3)2:(x—5)2
x-3=x"-10x+25
0=x>—-11x+28
O:(x—7)(x—4)
x=7=0 or x-4=0
x=7 x=4

Check x=7: N7-

I
ENE S S

"

Check x=4: V4—-

[o8)
Il

1#-1
Discard 4. The number is 7.
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101. 37
Nz
L1 ’
I I
: W
h
arth =3V
2
zr°h _y
3
wr*h |
V= or V==—nrh
3 3
102. y
r=,—
Vs
A 2
=] —
T
NS
4
drr*=A or A=4nr
103. Exclude any value that causes the denominator
to equal zero.
|x+2|-14=0
|x+2[=14
x+2=14 x+2=-14
or
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
¥ (x+3)-1(x+3)=0

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

(x+3)(x+D(x-1)=0
Setting each of the factors above equal to zero
gives x=-3, x=-1, and x=1.
-3, -1, and 1 must be excluded from the domain.
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105. Let P =192.
P =281 +80
192 =281 +80

112 =28Vt

12 _ 28V
28 28

4=+t
(@ =)
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
63 _ 28Vt
28 28
225=1/t
(225) = (V)

S~t
143 million computers were sold 5 years after
1996, or 2001. This matches the data shown in
the figure quite well.

107. For the year 2100, we use x =98.
H =0.083(98)+57.9
=66.034
L=03698+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°.

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

L=03678+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°.
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109. Using H:

110.

0.083x+57.9=57.9+1
0.083x =1
1

X=—
0.083
x=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
1
Jx=—0
7036
1

() (o]

The projected global temperature will exceed the
2002 average by 1 degree in 2010 (8 years after
2002).

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

0.36+/x =2
NP
0.36
2 2V
(&) _[0.36j
x =31

The projected global temperature will exceed the
2002 average by 2 degrees in 2033 (31 years after
2002).
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111.

112.

115.

 =5000+/100— x
40000 = 5000~/100 — x
40000  5000~/100— x

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).

y =5000~/100— x
35000 = 5000+/100 — x
35000 5000~/100— x

5000 5000
7=100—x
72 :(\/100—x)2
49 =100— x
—S5l=-x
51=x

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

V6> +x7 +/82 +(10-x)* =18
V364 x% =18-/64+100—20x + x°

36+ x* =324-36Vx* —20x+164 + x> —20x + 164
367 x2 —20x+164 = —20x+452

9\/x? —20x +164 = —5x+113
81(x” —20x +164) = 25x* —1130x +12769

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

490+ ,/(—-490)> —4(56)(515)
x =
2(56)
_ 490+353.19

112
x~1.2 x=175

Chapter 1

113. 365=0.2x"

365 0.2x°"
02 02
1825 = x*
18257 = (x“)2
3,330,625 = x°
33,330,625 = 3x°
149.34 ~ x

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

114. f(x) =0.2x""

88 = 0.2
88 02x
02 02
440 = x*"*
440° = ()’
193,600 = x*
3/193,600 = Ix*
58~ x

The average distance of Mercury from the sun is
approximately 58 million kilometers.

The point should be located approximately either 1.2 feet or 7.5 feet from the base of the 6-foot pole.
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116. a.  Distance from point 4=+/6>+x> +/3 +(12=x)° or 4=+/x>+36 +,/(12-x)* +9 .
b. Let the distance = 15.
V62 +x7 43 +(12—-x)* =15
V36+x% =15-9+144—24x+x°

36+x* =225-30153-24x+ x> +x* —24x+153
308/ x* —24x +153 = —24x +342

5Vx? —24x+153 = —4x+157
25(x" —24x+153) =16x" — 456x +3249
25x* —600x + 3825 = 16x” —456x + 3249
9x* —144x+576=0

x> —16x+64=0
(x=8)(x-8)=0
x=8
The distance is 8 miles.
125. x> +3x2=x=-3=0 128. Tracing along the curve shows the point
The solution set is {-3, -1, 1}. (36,40000) .
3 2 —
(-3 +3(-3)"-(-3)-3=0 50,000
—27+27+3-3=0
(=1’ +3(=1)* =(-1)-3=0
-1+3+1-3=0
13 * 3(1)2 - (1) _3 - O L] -p— | ]
143-1-3=0 'k 1
2
126. —x* +4x’-4x* =0 129. 8. False; (Jy+a+yy—1) #y+4+y-1
The solution set is {0, 2}.
—(0)* +4(0)’ —4(0)* =0 b. False; if ¢ = (x* —2x)’, the original
\ \ (2) =0 equation can be written as £-5t+6=0,
—(2)"+4(2) -4(2)" =0 not a quadratic form.
—16+32-16=0 c.  False; the other value may be a solution.
0=0
d. True
127. 2x+13-x-5=0 (d) is true

The solution set is {-2}.
J2(-2)+13-(-2)-5=0
JE4+13+2-5=0
J9-3=0
3-3=0
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130. 6x-2 =2x+3-4x—1

131.

6x—-2=2x+3-22x+3)(4x-1)+4x-1

—4=-2/(2x+3)(4x-1)
2=+/8x*+10x-3

4=8x"+10x-3
8x*+10x-7=0

 —10+/10° - 4(8)(-7)
e 2)
o -10++/100+224
16
—10++/324
16

—-10+18

16

-28 8
Y616

X =

1
2

. 1
The solution set is {E}

2 2
S——=.,[5——
X x
or
S—E:O S—E:I
X X
2
= — ——:—4
x X
S5x=2 —4x=-2
2 1
X=— X=—
5 2

The solution set is z,l .
52

155

Chapter 1

3
[xz =9
1
x2=9
1 2
o
x =281

The solution set is {81}.

133. X+ x*P-2x"2 =0
X220 460 —2) =0 let £ = x'°
X +1-2)=0
¥ =0 +t-2=0
(t-1)(t+2)=0

t—1=0 ¢+2=0

t=1 t=-2

xl/G :1 xl/G :_2
x=1° x=(-2)°

x=0 x=1 x =64

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

Section 1.7

Check Point Exercises

1. a E—z, S)T fl-2<x <‘5}
2 5
b. L 3.5]= {fi<x<35}
D 35
c [:—oo, -1 = %cl))c<—l}
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| | | |
| 1 1 1
7T 8 9 10
————

0 4 5 6 T 8§ 9 10

To find the intersection, take the portion of the number line that the two graphs have in common.

1 [ h |
Numbers in both 4 | ] | | | | | | | y

I T 1| I
[1.3]and (2,6): © 1 2 3 4 5 6 7 8 9 10
Thus, [1,3] N (2,6) =(2,3].

()
L4

2. a. Graph [1,3] ¢

| | |
1 T T
0 4 5
| | |
| I I

e’ (P

Graph (2,6) ¢

o ol P
e e i ke
[Py ey

] ] ] ] b
| I | I Le
7T 8 9 10

——+—

4 i | |
b. Graph [1,3]:% 1 i
1 ]
I 1

1 —*
3 5 7 8 9 10
To find the union, take the portion of the number line representing the total collection of numbers in

the two graphs.
Numbers in either [1, 3]

=R ol —E o
-
e A o
o R
el Oy

Graph (2,6) 4

or (2,6) or both: 0
Thus, [1,3]U (2,6) =[1,6) .

-
k-
L —
]
th
[= o B
-1
<]
[T
o
=

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

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

L

T
-1

4. 3x+1>7x-15

—4x>-16
—4x -16
_<_
—4 -4
x<4

The solution set is {x|x < 4} or (-0,4].

-« 2 >
7
4

5. a. 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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6. 1<2x+3<11
—2<2x<8
—-1<x<4

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

L

T
-1

7. |x—2|<5
-S5<x-2<5
3<x<7

The solution set is {x|—3 <x< 7} or (-3,7).

i N
T 7
-3 7

8. -3|5x-2[+20>=-19
-3|5x—-2[2-39
-3|5x-2] 39

-3 -3

|5x-2|<13
-13<5x-2<13
~11<5x<15

The solution set is {x

—E£x£3 or {—2,3}
5 5

1 ; g

_? 3
9. 18<|6-3x]

6-3x<-18 _ 6-3x>18
—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 (—0,—4) U (8,%).

L
Ay
—4 8

>

10. Let x = the number of miles driven in a week.
260 <80+0.25x

180 < 0.25x
720 < x
Driving more than 720 miles in a week makes Basic the better deal.
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Exercise Set 1.7

8. x>3
1. 1<x<6 < ¢
ya i | 3
< ¢ !
1 6
9 x =-3
2. 2<x<4 ;
- 4 ' -
Ay 1
-2 4
10. x = -5 .
3. 5<x<2 5
L AY -
7
-5 2
11. x<3 X
4, 4 <x<3 3
L AY
« T 7
-4 2 12. x<2 .
5 -3 Sx§1 : ) 2
-3 1 13. x<55 .
6. 2<x<5 . 55
-2 5 14. x < 35 .
7. x>2 35
< €
2
Graph (-3.0)-+—1T—1+—FH—+—H——"1+-——+—+—+—+—
15. wph (30)5 53 2 1 0 1 2 & 4 8
Graph [-1,2] —F—+—+—+—F—+—+F+—+—+—+—
mph [FL2]57 84 2 8 0 1 2 & 4 5

To find the intersection, take the portion of the number line that the two graphs have in common.

: | 1 1 | [ i | | ] ] |
Numbers in both | | ————F—1+—

I L
(-3.0)and [-1,2]: -5 4 3 2 1 0D 1 2 3 4 5
Thus, (-3,0) N [-1,2] =[-1,0).

L | | |

d kY | | | | | .

16. Graph (40):" 3473 2 1 0 1 2 3 4 5
Graph [21].—F—+H—+H+F—+—"T"TF+—+—+++—

aph [0 1 0 1 2 & o4 5

To find the intersection, take the portion of the number line that the two graphs have in common.

Numbers in both 4 | l | L | 3 | I | | | ~
l T | | | | | F

I T L !
(-4,0)and [-2,1]: -5 4 3 2 1 0 1 2 3 4 5
Thus, (-4,0) N [-2.1] =[-2,0).
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4 | | L ! 5 3 | | ] | | b

17. Graph (3.0)" 43 2 1 0 1 2 3 4 5
Graph [-1.2] +——+—+—"+—F+—+—+—F—+—F+—+—
raph [-1,2]: 5 4 3 2 1 0 1 2 3 4 =5

To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.
| | ] |

Numbers in either(—3, 0) PR | Fi ] l | |
X I I T T T T T 1| I I I
or [—1,2] orboth: -+ -4 3 -2 -1 0 1 2 3 4 =5

Thus, (-3,0) U[-1,2] =(-3,2].

-

d | { | | ] i | | | | | &

18. Graph (40)" 2372 2 1 0 1 2 3 4 5
Graoh [0 1] —F—F—F+———t——t—a—————>

raph [-2,1]: 5 4 3 2 1 01 2 3 4 5

To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.

Numbers in either(—4, O) — { |
or [—2,1] orboth = 4 -3 2 -1 0 1 2 3 4 &
Thus, (=4,0) U [-2,1] =(-4,1].

el
-

PR L L L L 3 | | ] | | b
— - Al 1 1 1 1 i | | I | | ¥
19. Graph (-0 5) 0™~ 5 3 4 5 6 7 8 9 10
Graph [1.8]-—F—F—————+——F+—+—+—
wh (L8150 "2 3 4 5 6 7 8 8 10
To find the intersection, take the portion of the number line that the two graphs have in common.
Numbers in both ¢ | [ : : o} | | | | )
(-0,5)and [1,8]: 0 1 2 3 4 5 6 7 8 9 10
Thus, (—0,5) N [1,8] =[1,5).
Graph (—o0.6) 4 H—F——F—+—+——F—+——+—
20. wph (<06 2 3 4 5 6 7 8 9 10
Graph [2,0] ——+—F———————F—+—
raph [2,9]: 1 2 3 4 5 6 7 8 0 10
To find the intersection, take the portion of the number line that the two graphs have in common.
Numbers in both ¢ | I L . I I | I

1 1 1 F 1 ! 1 1 L

I L
(—0,6)and[2,9]: o 1 2 3 4 5 6 7 & 9 10
Thus, (-,6) N[2,9] =[2.6).

b
I L

4 3 | | | |
21. Graph (—o0,5):" A flp _} BI SI. "
—t—t—1—

Fl | |
A 1 1
0 2 3
| I |
I I I

4 =t

b
L

o Py et ——

A4 i
Graph [L.8]: ¢ 2 3 4 5 & 7T 8 9 10

To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.

Numbers in either(—oo, 5) ‘ | | I I I I I

£l h |
A I I I I I I I i |
or [1,8] orboth: O 1 2 3 4 5 6 7 8

Thus, (-,5) U [1,8] = (-,8].
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| | | |
[ [ [ I
T 8 9 10
] ] i |
| | 1

™
Ll

22. Graph (-,6) ¢

il | | | | |
] 1 1 1 1 1
1] 1 2 I 4 5
| | L ! ! ! ] .
| | L 1 1 1 L4

Graph [2,9] ¢

=g Ohe

]
o 1 2 3 4 5 T 8 9 10
To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.

Numbers in either (—OO, 6) dl | | | I I I I I i | L
T 1 1 1 1 1 1 | | 1 T L
or [2,9] or both: 0o 1 2 3 4 5 6 7 & 9 10
Thus, (—,6) U [2,9] =(-=.9].
Graph [3 d I I I L ] ] ] ] | | [T
X L 1 1 | 1 1 1 e F
23. wh 30) 5T 8 4 5 6 7 8 9 10
— | | | | | P | | Ly
- | I | | | | LN I I I re r
Graph (60) ™47 13 3 4 5 6 7 8 9 10
To find the intersection, take the portion of the number line that the two graphs have in common.
Numbers in both 4 | | | | | | — | | b

[3,)and (6,0): D 1 2 3 4 56 7 8 9 10
Thus, [3,00) N (6,00) :(6,00).

| | | | | | |
1 1 1 1 1 1 1
3 5 6 7 & 9 10
| | | | | | |
I I | | I | I
3 5 6 7T & 9 10
To find the intersection, take the portion of the number line that the two graphs have in common.
Numbers in both 4| ! | | I I | Ly

I I I { 1 | 1 1 1 e r
[2,0)and (40): 0 1 2 3 4 5 6 7 8 9 10
Thus, [2,00) N (4,0) =(4,%).

-y

'Y
Ld

24. Graph [2,00) 4

'Y
L4

-y

I
a
Graph (4,) ¢ 'I]

e el o
k- rar

1
I
4
i
LY
4
h

| | | 1 | | b b

1 1 1 I 1 I'F ¥

5 6 7 8 9 10

I [ | | | | e

I 1 | 1 1 T r

S 6 7T 8 9 10

To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.

Numbers in either[3,) ‘

25. Graph [3,00) 4

= =1
—_ =1
b b3
L W
R T B

Graph (6,) ¢

[ ] ] ] ] I ]
L 1 |
I 4 5 o6 T & 9 10

L
1

or(6,0) orboth: 0 1 2
Thus, [3,20) U (6,0) =[3,).

-y
-

| | | | | 1 | | e
1 1 1 1 1 I 1 e F
3 4 5 6 T 88 9 10
| i 1 | | 1 | L e
I 1 1 1 1 I ! rr_r
o 1 i 4 5 6 T 88 9 10
To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.
Numbers in either[2,00) o | | F__
A | | L 1 1 1 1 1 I
or (4,») orboth: 0 1 2

Thus, [2,00) U (4,%) = [2,00) )

26. Graph [2,00) -

|
|
0
|
|

__,_.__
b b

Graph (4,%) ¢
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27. S5x+11<26

S5x< 15

x<3

The solution set is {x| x< 3}, or (—oo, 3).
) >
3

28. 2x+5<17
2x <12
x<6
The solution set is {x| x< 6} or (-0, 6).
AY

) >
6
29. 3x-7=13
3x =20

xZE

The solution set is {x

L
3
20

3

30. & -2=14
8x =16
x=2
The solution set is {x| x> 2} or [2,0).

L

L

2
31. -9x =36
x <-4
The solution set is {x| x< —4}, or (—o0,—4].
24
32. -5x < 30
x = -6

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

L

L
-6

33. 8 -11 <3x-13
8x-3x < -13+11
Sx <2

x<——

5

The solution set is {x

(IS W

20} [20
x>? , or |—,0|.

5o (3]
xX<——», Or | —00,——|.
5 5

161

34.

3s.

36.

37.

38.

39.

Chapter 1

18x+45 < 12x-8
18x—12x < 8- 45
6x < -53

X< ——
6

The solution set is {x

dx+1)+2 =3x+6

dx+4+2 =3x+6

dx+6 =3x+6

dx-3x=6-6

x=0

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

L
|8

0

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

8x+3>Tx+8

8x-Tx>8-3

x>5

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

T
5

2x-11<-3(x+2)
2x-11<-3x-6
Sx<5

x<1

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

AY 3
) >
1
—4(x+2)>3x+20
—4x-8>3x+20
—Tx>28
x<-4

The solution set is {x| x < —4} or (—oo, —4).
- AY .

) >
24

1-(x+3)=4-2x

1-x-3=4-2x

x-2=4-2x

x=6

The solution set is {x|x26}, or [6, o).

L
L

6
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40. 53-x) < 3x-1 45. x—4>x—2 5
15-5x < 3x-1 6 - 9 13
;’z? -16 3x—4)>2(x-2)+5
The solution set is {x|x22} or [2, o). 3x-1222x-4+5
L x213
2 The solution set is {x|x213}, or [13,0).
41. X 3. x4 13
4 2 2
4 43 _4x 46.
o, S, T 4x-3 2x—1
4 2 2 +2>
x—6<2x+4 6 12
<10 2(4x—-3)+24>2x-1
x>-10 8x—6+24>2x-1
The solution set is {x|x2—10}, or [-10, ). 6x+18= -1
6x>-19
~10 xZ—Q
6
1 _ -
42. 3—x+12——i The solution set is xx>£ or ﬁ,oo.
10 5 10 6 6
10[ 32X 1]z 10[1-X 19
10 5 10 6
3x+10>2—-x
Ax> -8 47. 4(3x-2)-3x<3(1+3x) -7
r=- 12x—8-3x<3+9x—7
xz-2 Ox-8<—4+9x
The solution set is {x|x2 —2} or [—2,00). -8<-4
_ L True for all x
-2 The solution set is {x| x is any real number}, or
—0,00).
43. 1-2>4 o) - B
2 0
_£>3
2 48. 3(x-8)-2(10—-x)>5(x-1)
X< -6 3x-24-20+2x>5x-5
The solution set is {x|x,—6}, or (—oo, —6). 524_34; Sx=5
3 p > Not true for any x.
The solution set is the empty set, .
s, 7-2,3 =
SR 49. 5(x—2)-3(x+4)>2x-20
_4...32 5x—10-3x-12>2x—20
x>58 > 2x—22>2x-20
The solution set is {x| x> 8} or (8, o). Not true for a;;iz —20
< é The solution set is the empty set, <.

s 3
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50.

51.

52.

53.

54.

55.

56.

57.
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6(x—1)—(4—x)>7x-8
6x—6—-4+x>7x-8
Tx-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
T-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<x< 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].

4x-3<19
4x <22
2
4

11
X< —

2

IN A

x <

R|W Aoy D
IA IA

The solution set is {x

3 11 311
—<x<—poOr|—,—|.
2 2 22

—3S%x—5<—1
3

2S2x<4
3

3<x<6
The solution set is {x| 3<x< 6}, or [3, 6).
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58.

59.

60.

61.

62.

63.

64.

65.

Chapter 1

—6Slx—4<—3
2

—2Slx<l
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
-S<x<5
The solution set is {x| -5<x< 5} or (-5, 5).

x-1] <2
2<x-1<2
-1<x<3

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

x+3] <4
4 < x+3< 4
-1T<x=<1

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

[2x - 6] <8
-8<2x-6<8
2<2x< 14
-1<x<7

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

[3x+5]<17

-17<3x+5<17
-22<3x<12

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

(%9
3

2x-1)+4 <8

8 <2x-1)+4 <8
8 <2x-2+4<8
8 <2x+2<38
-10<2x<6
S<x<3

The solution set is {x| -5<x< 3}, or

[-5, 3].
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66. Px—1)+2| <20 72. 43| =4
-20< 3x-1)+2 <20 x+3>24 or x+3<-4
220 < 3x—1 <20 o1 < g
119 < 3x < 21 _
19 The solution set is{x|XS—7 OTXZI}» that is,
——<x<7

allx in (—o0,—7) or (1,00).
The solution set is

19 19 73. [3x-8|>7
{x ‘?3“7} or [‘?7}' 3x-8>7 or 3x-8<—7
3x>15 3x<1
2y+6
67. ‘—3 <2 55 <l
3
2y+6
-2< <2 The solution set is {x x<% orx > 5}, that s,
-6<2y+6<6 ]
-12<2y<0 (—oo,—j or (5,0) .
—6<y<0 3
The solution setis {x|—6 < y <0¢, or (=6, 0).
(x]=6<y <0}, or (6.0) 74 |5x— 2> 13
5x-—2>13 or 5x-2<-13
6. P 5x>15 Sx<—11
! x>3 x < 1
3(x-1 Y
—-6< (x )<6 5
D24 <3x—3<24 The solution set is {x x<_?11 0rx>3},
-21<3x<27
—T<x<9 that is, all x in (—oo,_—ll] or (3,)
The solution set is {x|—7<x<9} or (-7, 9). 5
69. |x|>3 75 2x+2 59
x>3orx<-3 ) 4 |
The solution set is {x|x>3 0rx<—3}, that is, 2x+2 59 or 2x+2 <
(—o0,-3) or (3,). 4 4
2x+228 2x+2<-8
70. |x|>5 2x26 2x<-10
x>5o0rx<-5 x>3 x<-5
The solution set is {x| x<-5orx >5}’ that is, The solution set is {x| x<-5o0rx> 3}, that is,
all x in (—o0,—5) or (5,). (<o0,5] or [3.%0).
7. -1 =2
x-122 or x-1<-2 76. 12X735q
x23 x<-1 9
. . . 3x-3 3x-3
The solution set is {x|x£—1 orx23}, that is, >1 or <-1
9 9
(—o0,=1] or [3,0). 3x-329 3x—3<-9
3x>12 3x<-6
x>4 x<=2

The solution set is {x| x<-2orx> 4},

or (—o0,—2] or [4,).
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Chapter 1

. ‘3_gx s 8L —2[x—4|>—4
3 2lx-4| 4
2 2 5 55
3-Zx>5 or 3-Zx<-5 2 2
3 3 |x—4]<2
2 2
——x>2 -——x<-8 -2<x-4<2
3 3
x<-3 x>12 25x<6
. . . The solution set is {x|2£x£6}.
The solution set is {x| x<-3orx> 12}, that is,
(=0, =3) or (12, 0). 82. —3[x+7|>-27
—3|x+7| -27
78. ‘3—% >9 3 3
3 3 |x+7|£9
3—Zx>9 or 3—2x<—9 9<x+7<9
s EENPT Tlosxs2
4 4 The solution set is {x|—16£x£2}.
x<-8 x>16
{x|x<-8orx>16}, thatis all x in 83. —4|1-x/<-16
(~o0,-8) or (16,%0). -+ 16
-4 —4
79. 3x-1+2=8 |l—x|>4
3x-11=6
x-1 =2 1-x>4 l—x<—4
x—-1>22 or x-1<-2 -x>3 or —-x<-5
x>3 x<—1 x<-3 x>5
The solution set is {x|x$1 orx23}, that is, The solution set is {x|x<—3 orx>5}.
—o0,—1| or |3,0).
( Jor ) 84. -2[5-x<—6
80. 5[2x+1-329 -2[5-x|<-6
S[2x+1]>12 -2|5- 4 =
12 -2 -2
|2x+1|2? |5_x|>3
2x-|—122 2x+1£—2 5-x>3 5-x<-3
5 5 -x>-2 or —x<-8
ZxZZ or 2x£—1—7 x<2 x>8
> > The solution set is {x|x<20rx>8}.
17
X2— x<——
10 10
e . 85. 3<[2x—
The solution set is {x xs—l— oerE}. 2x—=1>3 2x—1<-3
2x>24 or 2x <=2
x2>2 x<-1

The solution set is {x| x<-lorx= 2}.
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86. 9S|4x+7| 90. 4<|2—x| is equivalent to |2—x|>4.
A+T29 o 4x17<-9 2-x>4 Or 2-x<-4
4x=12 4x<—-16 —-x>2 —x<—6
.)CZg x<-4 __x<i __x>__6
4 -1 -1 -1 -1
le x<-2 x>6
2

The solution set is {x| x<—-2orx> 6}.
The solution set is {x

x<—4 orle}.
2

91. 12< —2x+g +%
87. 5 >|4—x| is equivalent to |4—x|<5.
81 6
—5<4—x<5 —< _2x+_
7 7
O<—x<l1
6 81 6 81
-9 —x 1 —2x+—>— or —2x+7<—7
- 75 87
90> x>-1 —2x>7 —2x<—7
—l<x<9 75 87
The solution set is {x|—l<x<9}. x<_ﬁ x>ﬁ
The soluti . 75 87
88. 2>|11—x| is equivalent to |11—x|<2. ¢ solution set1s | x x<_ﬁ orx>a )
13<—x<—9 that is, —w,—ﬁ or ﬁ,oo .
_ _ _ 11
o= -l 92, 1<|x-47
13>x>9 31 3
9<x<13 4 11
The solution set is {x| 9<x<13}. 3 3
Sin —£>—iit for all
89. 1<|2—3x| is equivalent to |2—3x|>1. e 3 3 s true foraflx,
2-3x>1 2 3x<—] the solution set is {x|x is any real number}
—3x>-1 o 3r<-3 or (-0, o).
=
T 373 93. 4+3-3>9
x<— x>1
X ‘3—1 >5
The solution set is {x x<§ orx>1}. 3
3——2>25 or 3—53—5
3
) ~T<g
3 3
x<-6 x=>24

The solution set is {x| x<—-6orx= 24}, that is,

(—oo, —6] or [24, o0
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X 98. y<0
9. 2-—|-1<1
2 2x—1143(x+2)<0
X 2x—-1143x+6<0
2——<L2
2 5x-5<0
2<2-Y< XSS
2 x<1
a<-X<o The solution set is (—o0,1].
8§>2x20 99. y<8
The solution set is {x|0£x$8} or [0,8]. |3x—4|+2<8
05 < Bx—4|<6
' N -6<3x—-4<6
S PRl -2<3x<10
2 773 2 *
X X 5 —2<3x<10
6| 43]<6[ E12 53 <33
(2 j [3 2] PR
8% L 6(3) < &2, 8O 3
2 3 -2 10
3x+18<2x+15 The solution set is (?, ?j
x<-3
The solution set is (—o0,—3]. 100. y>9
2x—-5+1>9
96. V>, | |
) |2x-5>8
F(6x=9)+4>5x+1 2x-5>8 or 2x-5<-8
2 2x>13 2x< -3
3| Z(6x-9)+4|>3(5x+1)
3 13 -3
x>— x<—
2(6x-9)+12 > 15x+3 2 2
12x—18+12>15x+3 The solution set is (—w,—iJU(E,ooj.
12x—6>15x+3 2) \2
—3x>9 101. y<4
-3x 9
——— <= x
3 "3 715 42l<4
2
x<-3
The solution set is (—o0,3). B EIN| P
97. >4
Y X2 >3
1= (x+3)+2x>4 2
1-x-3+2x>4
e X223 X223
x—22>4 2 or 2
x>6 x+42>6 x+4<-6
The solution set is [6,0). x>2 x<-10

The solution set is (—o0,—10]U[2,0).
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102. y>6 108. Let x be the number.
8—|5x+3|26 |[5-4x|<13 or [4x-5[<13
~[sx+3[2 -2 ~13<4x-5<13
—(~[sx+3])<-(-2) ~8<4x<18
|5x+3]<2 er<?
2<5x+3<2 2
-5<5x<-1 The solution set is x|—2£x$2 or —2,—g .
5.5 1 2 ?
< X <
3 3 5 109. (0’4)
—1<x<——
| 110. [0,5]
The solution set is {—1, ——}.
5 111. passion<intimacy or intimacy 2 passion

103. The graph’s height is below 5 on the interval

(-1.9).

104. The graph’s height is at or above 5 on the
interval (—oo,—1]U[9,0).

105. The solution set is {x|—1<x <2} or

[-1,2).
106. The solution set is {x|1<x<4} or (1,4].

107. Let x be the number.

112.

113.

114.

115.

116

commitment > intimacy or
intimacy < commitment

passion<commitment or
commitment > passion

commitment > passion or
passion < commitment

9, after 3 years

After approximately 54 years

117. 3.1x+25.8> 63
|4-3x[>5 or |3x—-425
3.1x>37.2
3x—-4>5 3x—4<-5 x>12
3x>9  or 3x<-_1 Since x is the number of years after 1994, we
- - calculate 1994+12=2006. 63% of voters will use
x23 Y < 1 electronic systems after 2006.
3

1 118. —2.5x+63.1<38.1
The solution setis {x|x<—— orx>3; or

3 —2.5x<25

x>10

et

119.

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

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.
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120.

15 sg(F—az)s 35

%(15)&[3@42))%(35)
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].

W | O

121. ‘h—SO >1.645
h_5021.645 h_50£—1.645
h—50>8.225 h—-50<-8.225
h>58225 h<41.775

122.

123.

124.

125.

126.

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

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.

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

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

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.

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

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

2x >10,000 +0.40x
1.6x > 10,000
Léx _ 10,000
16~ L6
x > 6250

More than 6250 tapes need to be sold a week
to make a profit.
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3000+ 3x <5.5x
3000 < 2.5x

1200 < x
More then 1200 packets of stationary need to
be sold each week to make a profit.

128. 265+ 65x <2800
65x <2535
x<39
39 bags or fewer can be lifted safely.
129. 245+95x <3000
95x <2755
x<29
29 bags or less can be lifted safely.
130. Let x = the grade on the final exam.
86+88+92+84+x+x > 90
6
86+88+92+84+x+x>540
2x+350>540
2x>190
x=>95
You must receive at least a 95% to earn an A.
86 + 88
131. a —+3 X5 90
174
X590
174 + x> 270
x>96
You must get at least a 96.
86 + 88
b, 2E2EX g
3
174 + x
<
3
174 + x < 240
x <66
This will happen if you get a grade less
than 66.
132. Let x = the number of hours the mechanic

works on the car.
226 <175+34x <294
51<34x<119
1.5<x<35
The man will be working on the job at least
1.5 and at most 3.5 hours.
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133. Let x = the number of times the bridge is
crossed per three month period
The cost with the 3-month pass is
C, =7.50+0.50x.

The cost with the 6-month pass is C,; = 30.

Because we need to buy two 3-month passes
per 6-month pass, we multiply the cost with the
3-month pass by 2.

2(7.50+0.50x) <30
15+x<30

x<l15
We also must consider the cost without
purchasing a pass. We need this cost to be less
than the cost with a 3-month pass.
3x>7.50+0.50x

2.50x >7.50

x>3
The 3-month pass is the best deal when making
more than 3 but less than 15 crossings per 3-
month period.

142. 10

S,
\

-10
x<4

143. 20

AN A
N

-10

x<-3

144. Verify exercise 142.

# 'y Ve
F iz z
E_ g 8
B g
c K. g
B 0 10
7 -3 iz
] “B iy
A=

Verify exercise 143.
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# Yy Ve
- z -1y
- 0 -8
h -z -z
-z -4 y
-1 -5 in
0 -3 ia
i -i0 iz
=-3

a. The cost of Plan A is 4 + 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

(v — x) the inequality must be reversed.

a. |x—4k3

b. |x—4]23
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149. Model 1: x=2,y=1
|T-57<7 x=3,y=6
=1<T-57<7
3 y
50<T <64 -
Model 2:
|T 50| <22
-22<T-50<22 5 x
28<T <72
Model 1 describes a city with monthly y=x
temperature averages ranging from 50 degrees to
64 degrees Fahrenheit. Model 2 describes a city x=-3,y=-3
with monthly temperature averages ranging x=-2,y=-2
from 28 degrees to 72 degrees Fahrenheit. x=-1,y=-
x=0,y=0
Model 1 describes San Francisco and model 2 x=1,y=1
describes Albany. x=2,y=2
. . x=3,y=3
Chapter 1 Review Exercises
4.
1. y 1 y I
I | ; |
x x
y=lx[-2
y=2x—-2
x=-3,y=1
x=-3, y= -8 _ _
x=-2,y=-6 x=-2,y=0
x=—17y=—4 x=—l,y=—1
x=0,y=-=2 x=0,y=-2
x=1,y=0
’ =l,y=-1
x=2,y=2 rELY
x=3,y=4 x=2,y=0
x=3y=1
2. y
5. A portion of Cartesian coordinate plane with
v minimum x-value equal to —20, maximum
\ / x-value equal to 40, x-scale equal to 10 and with
minimum y-value equal to -5, maximum y-value
STy equal to 5, and y-scale equal to 1.
y= xt-3
x=-3,y
x==-"2,y=1
x=-1l,y=-2
x=0,y=-3
x=1y=-2
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10.

11.

12.

13.

14.

15.

16.

17.

18.
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x-intercept: —2; The graph intersects the x-axis at
(=2, 0).

y-intercept: 2; The graph intersects the y-axis at
(0,2).

x-intercepts: 2, —2; The graph intersects the
x-axis at (-2, 0) and (2, 0).

y-intercept: —4; The graph intercepts the y-axis
at (0, —4).

x-intercept: 5; The graph intersects the x-axis at
(5, 0).

y-intercept: None; The graph does not intersect
the y-axis.

Point 4 is (91, 125). This means that in 1991,
125,000 acres were used for cultivation

Opium cultivation was 150,000 acres in 1997.

Opium cultivation was at a minimum in 2001
when approximately 25,000 acres were used.

Opium cultivation was at a maximum in 2004
when approximately 300,000 acres were used.

Opium cultivation did not change between 1991
and 1992.

Opium cultivation increased at the greatest rate
between 2001 and 2002. The increase in acres
used for opium cultivation in this time period was
approximately 180,000 — 25,000 = 155,000 acres.

2x—-5=17
2x=12
x=6

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

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

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

Tx—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
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20.

21.

22,

23.
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~11-x=2
—x=13
x=-13

The solution set is {—13}.
This is a conditional equation.

2(x—4)+3(x+5)=2x-2
2x—8+3x+15=2x-2

Sx+7=2x-2
3x=-9
x=-3

The solution set is {-3}.
This is a conditional equation.

2x—4(5x+1)=3x+17
2x—-20x—-4=3x+17

—-18x-4=3x+17
21x=21
x=-1

The solution set is {—1}.
This is a conditional equation.

Tx+5=5(x+3)+2x
Tx+5=5x+15+2x
Tx+5=Tx+15

5=15
The solution set is <.
This is an inconsistent equation.

Tx+13=202x-5)+3x+23
Tx+13=202x-5)+3x+23
Tx+13=4x-10+3x+23
Tx+13=T7x+13

13=13
The solution set is all real numbers.
This is an identity.

2x X
—=—+1
3 6
2(2x)=x+6
4x=x+6
3x=6
x=2

The solution set is {2}.
This is a conditional equation.
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g 1 _x. 1
2 10 5 2
Sx-1=2x+5

3x=6
x=2

The solution set is {2}.

This is a conditional equation.

25. §:6—£
3 4
4(2x)=12(6)—3x
8x=72-3x
11x=72
72
Y=

11
The solution set is {Z—?}

This is a conditional equation.

26.

12(x-3)
3

3x=24—-4x+12
7x =36

36
=

7

The solution set is {%}

This is a conditional equation.

3x+1 13 1-x
3 2 4
4Bx+1)—-6(13)=3(1—-x)
12x+4-78=3-3x

27.

12x-74=3-3x
15x =77
71
x=—=
15

The solution set is {%}

This is a conditional equation.

Chapter 1

28, S—— =

x=2
The solution set is {2}.
This is a conditional equation.

7 x+2
+2=
x-=5 x=5
T+2(x=5)=x+2
T+2x-10=x+2
2x-3=x+2
x=5
5 does not check and must be rejected.

The solution set is the empty set, <.
This is an inconsistent equation.

29.

1 1 2
30. - =—
x—=1 x+1 x"-1

11 2
x—1 x+1 (x+D(x-1)
x+l-(x-1)=2
x+l-x+1=2
2=2
The solution set is all real numbers except —1
and 1. This is a conditional equation.

5 1 8
+ =
x+3 x-2 x+x-6
5 1 8
—+ =
x+3 x-2 (x+3)(x-2)
S5(x+3)(x-2) N (x+3)(x-2) 8(x+3)(x-2)
x+3 x—2 (x+3)(x-2)
5(x=2)+1(x+3)=8
5x-10+x+3=8

31.

6x—7=28
6x=15
15
x=-—
6
5
x==
2

The solution set is {%}

This is a conditional equation.
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32. ! =
x+5
1
(x+5)——=(x+5)(0)
x+5
1=0
The solution set is the empty set, <.
This is an inconsistent equation.
4 1
33. +3 =— 0
x+2 x x +2x
4 3 10
12

X2 x x(x+2)

4-x(x+2)+3-x(x+2) _ 10-x(x+2)

x+2 x x(x+2)
4x+3(x+2)=10
4x+3x+6=10
Tx+6=10
Tx=4
4
x=—=
7

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

34. 3-5Q2x+1)-2(x—4)=0
3-502x+1)—-2(x—4)=0
3-10x-5-2x+8=0

-12x+6=0
—12x=-6
_=6
-12
1
x==
2

The solution set is {%}

This is a conditional equation.

ISM: Algebra and Trigonometry

3. 2L o
x+3 x +2x-3
x+2 1
+ —
x+3 (x+3)(x-1)
x+2 1 _1
x+3 (x+3)(x-1)
(x+2)(x+3)(x-1D N
x+3
(x+2)(x—D+1=(x+3)(x-1)

X +x-2+1=x"+2x-3

1= (x+3)(x—1)

x—1=2x-3
—x=-2
x=2

The solution set is {2}

This is a conditional equation.

36 Letx = 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.

37. Let x =the number of years after 1970.

P=-05x+374
18.4=-0.5x+37.4
-19=-0.5x
-19  —-0.5x

—05 -05
38=x

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

38. 15+.05x=5+.07x
10=.02x
500 =x
Both plans cost the same at 500 minutes.
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39.

40.

41.

42,

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+ ¥ =9000
0.04x+0.07y =555

Multiply the first equation by —0.04 and add.
—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+y=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%.
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43. 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.

44, a. Letx = 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
¥, =14,100+1500x and

v, =41,700—800x . Since
¥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.

45. vt+gt’=s
gt2 =s5—Vvt
g_tz_ s —Vvt
t t
_s—=vt
tZ

46. T =gr+gvt
T=g(r+vt)

T _ g(r+vt)
r+vt

r+vt a
T
=8
r+vt
T
g:
r+vt

_A-P
Pr
A-P

47. T

Pr(T)=Pr

PrT=A-P
PrT+P=4
P(rT+1)=4
4
T 1T
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48. (8-3i)—-(17-7i) =8-3i—17+7i 56. (-2++/-100)% = (-2 +i+/100)
=-9+4i
’ = (-2+10)?
=12i* -8i =4-40i-100
=—12-8i =-96—40i
50. (7-0)2+30) 7. A+VB _4+if8_4+22 s
=72+ 73i) + (=i)(2) + (=i)(37) ) > T, T, =2+iV2
=14+21i—-2i+3 .
—17+19i 58. 2x +15x =8
2x2 +15x-8=0

51. (3-4i)* =3° +2-3(~4i)+(—4i)’
=9-24i-16
=-7-24i

2x-D)(x+8)=0
2x-1=0 x+8=0
x=—orx=-8

52. (7+8)(7-8)=7"+8 =49+64=113 2 .
The solution set is {5, —8}.

53, & __ 0 5-i
5+i 5+i 5-i
30—6i 59. 5x*+20x=0
T 2541 5x(x+4)=0
30— 6i 5x=0 x+4=0
T 26 x=0orx=—4
15— 3 The solution set is {0, —4}.
13 60. 2x°—3=125
b3, 2x* =128
13 13 *
X’ =64
54 3+4i_3+4i.4+2i x =18
T 4-2i 4-2i 4+2i The solution set is {8, —8}.
12+6i+16i+8i’ R
16— 44 61. 2 +5=-3
12+22i-8 2
16+4 X __g
4+22i 2
= 20 x2=—l6
_1.n, Jx* =716
5 10 x=+4i
55. J-32-J-18=i32-i\/18 62. (x+3)°=-10
=i16-2-i/9-2 JGx+3)7 =+J=10
=4iV2 =312 x+3=+i10
= 4i—3i)\/§ x:—3ii\/ﬁ

=iV2
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63. (3x-4)’ =18 68. X2 =2x+4

JGBx—4)* =+/18 x> —2x-4=0
x-4=332 2527 —4-4)

X
3x=4+3\2 2(1)
3x_443V2 L_2%44+16
3 3 2
4432 N 24420
X = =
3 2
. L_2%25
64. X +220x >
(?j =10 =100 =15
The solution set is 1+\/§,1—\/§ .
x” +20x+100 = (x +10)° { }
x*=3x 69. x*-2x+19=0
65. )
(3) 9 244/(=2)* —4(1)(19)
- == X =
2 4 2(1)
, 9 3Y 2+/4-76
X =3x+—=|x—— X=——
4 2 2
2+-72
66. , yo 2N
x —=12x=-27 2
¥ —12x+36 =-27+36 L_2%6iV2
(x—6) =9 2
r—6=43 x=1+3i\2
x=6+3 The solution set is {1+3i\/§,1—3i\/§}.
x=9,3
The solution set is {9, 3}. 70. 2x* =3—4x
, 2x +4x-3=0
67. 3x’—12x+11=0
, 11 —4+ 4% —4(2)(=3)
— e X =
x"—4x 22)
P dxsa=_M oy __—4xl6+24
3 4
(x-2) =+ 4430
3 X=—
S —4+2410
3 XE—
3 2
. . NCINE) _ o
The solution set is {2+T,2—T . The solution st is { 2+2\/E’ 2 2@}
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7. x*—4x+13=0 76. x*-9=0
(=4)" —4(H(13) x'=9
=16-52 x =13
=-36; 2 complex imaginary solutions The solution set is {3, 3}.
72. 9x* =2-3x 77. (x-3)°-25=0
9x* +3x-2=0 (x—3)* =25
3" -4(9)(-2) x-3=15
=9+72 x=3%5
= 81; 2 unequal real solutions x=8,-2

73, 2% —11x+5=0 The solution set is {8, —2}.

2x-1Dx-5=0

2 p—
2x—1=0 x-5=0 78. 3x"—-x+2=0

IREN O

x:l orx=5
2

2(3)
The solution set is {5,%}. Y= 1+£v1-24
6
4 A=
74. Bx+5)(x-3)=5 x=%
3x+5x-9x—15=5
T 1+iy/23
3x" —4x-20=0 X = 5
_4%4(—4)’ —4(3)(-20) ) 1423 1-iv23
x= The solution set is , .
2(3) 6 6
L_4x\16+240
- 6 79. 3x*—10x=8
4++/256 3x* —10x-8=0
T Bx+2)(x—4)=0
4+16 3x+2=0 x—4=0
X = or
6 3x=-2 x=4
p=20 12 Lo 2
o :
x:?,—2 The solution set is {—%,4}.

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

2—_
75. 3% —Tx+1=0 (x+2)"=—4

L (1 —20)0) Jx+2)? =+/~4

203) x+2==42i
x=-2+2i
7+£49-12
X :T The solution set is {—2+2i, —2—2[}.
o 7++/37
6
The solution set is {7+;/§,7_g/ﬁ}.
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- 84. A=1
81. STl "
X+l 4 15=1(21-7)
5.4(x;r1)+(x—1).f(x+1) ke 1522 7]
x+ Cop
20+ (x=D(x+1)=8(x+1) 0=20"=71-15
i 0=(20+3)(I-5)
20+ x"—-1=8x+8 =5
) ] -
x —-8x-11=0 2—7=3
o —b++/b’ —4ac The length is 5 yards, the width is 3 yards.
2a
3 85. Let x = height of building
oo 2R 4D 2x = shadow height
2(1) x* +(2x)* =300°
L8420 ¥ +4x? = 90,000
2\/_ 5x = 90,000
+
ng_j > x> =18,000
x~=*134.164
x:4ix/§

The solution set is {4+\/§, 4—\/5}.

Discard negative height.
The building is approximately 134
meters high.

82w =3 86. 2x*=50x°
588 =3¢ 2x*=50x* =0
2(.2 _
106 £ 257 (¥ -25) =0
Apply the square root property. x= 2 s
) xX==
=196 The solution set is {-5, 0, 5}.
=+
r=2I%6 87. 2x'—x’—18x+9=0
¢=tl4 2 (2x-1)-9(2x-1)=0
The solutions are —14 and 14. We disregard —14, 2 _o\(2x—1)=0
because we cannot have a negative time (x a )( = ) -
measurement. The fetus will weigh 588 grams =43 g 1
after 14 weeks. )

83. P=-0.035x>+0.65x+7.6
0=-0.035x" +0.65x+7.6
e —b*~b* —4ac
2a
 —(0.65)%/(0.65)* —4(~0.035)(7.6)
T 2(<0.035)
x~27 x=-8(rejected)

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

The solution set is {—3, %, 3}.
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4 2 _
88. 2x—3+x=3 92. x 5x2+4—0
Lett=x
V2x-3=3-x 12 =5t+4=0
2x—-3=9—-6x+x> t=4 or t=1
x'—8x+12=0 x' =4 ¥’ =1
X —8x=-12 x=12 x=%1
B —8x+16=—12+16 The solution set is {-2, -1, 1, 2}.
(x=4)' =4 93. x'?+3x"*-10=0
x—4=%2 Let £ = x'/*
x=4+2 £ +3t-10=0
x=6,2 +5(-2)=0
The solution set is {2}. t=-5 or t=2
1 1
89. Jx-4++x+1=5 xt==5 x4 =2
Ji—4=5-x+1 {;j“ (-] [;T )
X =|— X =
x—4=25-10Jx+1+(x+1)
x—4=26+x-10/x+1 x =025 x=16
0T 625 does not check and must be rejected.
30=-10vx+ The solution set is {16}.
3=+x+1
9= x+1 9. [2x+1=7
=8 2x+1=7 or 2x+1=-7
The solution set is {8}. 2x=6 2x=-8
x=3 x=-8
90. 3x%—24:0 The solution set is {4, 3}.
3
3t =24 95. 2x-3-6=10
s -3 =16
x*=8
4 |x_3|:8
P 4 x-3=8 or x-3=-8
= 3
* (8) x=11 x=-5
=16 The solution set is {5, 11}.

The solution set is {16}.

2
91. (x-7)* =25

[

x—7:(52)%
x-7=5
x—7=125

x=132
The solution set is {132}.

0w

3
=252
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96. 3x*?-5x*%12=0 100. 8—2x-x=0
2
Let £ =x°. V8—-2x=x
2
32 -5t+2=0 («/8—2x) = (x)’
GBt=2)¢-1) =0 8§—2x=x’
3-2=0 or  t-1=0 0=’ +2x8
3t=2 _
) t=1 0=(x+4)(x—-2)
2
t=§ ¥ =1 x+4=0 or x-2=0
2, 3 x=—4 x=2
3 =3 x% : :i(l)% —4 does not check.
. The solution set is {2}.
2 3
P _L(2) x=x1
S e 1Y 101, X +3x* -2x-6=0

xz(x+3)—2(x+3):O

3
2
=+ Z 2 _ 9\ =
x _2(3j (x+3)(x 2)—0
_L2 2 x+3=0 or x'-2=0
x—_g 3 x=-3 x2=2
os2 2B =42
3 \/5 \/5 The solution set is {—3,—\/5,\/5}.
26
xX=t——
9 102. —4|x+1]+12=0
The solution set is {—&,&,—1,1}. —4|x+l|:—12
9 9 |x+l|:3
x+1=3 or x+1=-3
97. 2\/)(—1:)(? x=2 x=-4
2
Hx-D)=x The solution set is {—4, 2}.
4x-4=x"
X' —4x+4=0 103. We need to solve 4.3 =0.3+/x +3.4 forx.
(x-2)>=0 43=03Jx+3.4
*x=2 0.9 =0.3Vx
The solution set is {2}.
3=x
98. [2x-5/-3=0 2
- =)
2x=5=3 or 2x-5=-3
2x =8 2x=2 o=x
= *r= The model indicates that the number of HIV
x=4 x=1 infections in India will reach 4.3 million in 2007
The solution set is {4, 1}. (x =9 years after 1998).
99. X’ +2x°-9x-18=0 104. {x|—3$x<5}
2 (x+2)-9(x+2)=0 F )
(x+2)(x>-9)=0 -3 s
(x+2)(x+3)(x=3)=0 105. {x|x>-2}
The solution set is {-3, -2, 3}. ¢ >
-2
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106. {x|x<0}

P I | 1 ] | Il 1
< P —— T T
0
——t—— 1ttt
107. Graph (2117542 2 1 0 1 2 3 4 =
Graoh -1 3) A—H—F+H—+—"F——+——+———1—1—>
mph [FL3)T 5T % 2 % 0 1 2 3 4 3

To find the intersection, take the portion of the number line that the two graphs have in common.

Numbers in both 4 | ] | | L I ] | | | I N
4 | ! | T T T —*

I I L
(21)and[-1,3): 5 4 3 2 1 0 1 2 3 4 5
Thus, (-2,1] N[-1,3) =[-11].

e l | L I ] h | ] ] | | &
— o [ | | Ly I 1 i | | I | | F

108. Graph (20" 37 2 3 1 0 1 5 5 4 =
Graoh [-1.3) 4+——F—+—F———————1——+

aph [FL3) Y 2 8 0 1 2 3 4 5

To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.

Numbers in either (-2, 1] —+ )
or [-1,3) orboth: -3 -4 -3 -2 -1 0 1 2 3 4 5
Thus, (-2,1] U [-1,3) =(-2,3).

Granh [1.3) 4—————F——f—————»
109. mph L3770 %8 2 1 0 § 2 3 4 5
Graph (0 4) A I I I I I { : : : } I »
Rt s 4 03 2 a1 0 1 2 3 4 5
To find the intersection, take the portion of the number line that the two graphs have in common.
Numbers inboth 4| | | | | | [ | } | Iy
[L3)and (0,4): -5 4 3 2 1 0 I 2 3 4 5
Thus, [1.3) N (0.4) =[1,3).
Grao (1.3} 4 f—
110. mph L3770 % 2 1 0 1 2 3 4 5
Graph (0 4) A I I I I I { : : : } I ¥
PR s 4 032 2 a1 0 1 2 3 4 5

To find the union, take the portion of the number line representing the total collection of numbers in
the two graphs.

Numbers in either[l, 3) o | l | | | L I L L 3 [
T T
or (0,4) orboth: -5 -4 -3 -2 -1 0 1 2 3 4 35
Thus, [1,3) U (0,4) =(0,4).
111. 6x+3<15 112. 6x—-9>-4x-3
—6x <12 10x> 6
x>2
_12 xX=—
The solution set is [-2,00). < E
3
5

The solution set is [%,ooj.
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113.

114.

115.

116.

117.

118.

x 3 X
1>
3 4 2

12(f_~3—1 >12[f
3 4 2

4x—-9-12>6x
—21>2x

The solution set is (—oo,—%j.

6x+5>-2(x-3)-25
6x+5>-2x+6-25
& +5>-19

8x >-24

x>-3

~

-3
The solution set is (—3,).

32x—1)—2(x—4)>7+2(3 +4x)
6x—3-2x+8>7+6+ 8
4x+5>8x+13
—4x>8
x<-2

22
The solution set is [—o0,—2).

5(x=2)=3(x+4)>2x-20
5x-10-3x-12>2x-20
2x—-22>2x-20
-22>-20
The solution set is .

T<2x+3 <9
4<2x <6
2<x <3
(2,3]

2 3
The solution set is [2,3).

[2x+3|<15

-15< 2x+3 <15
18 < 2x <12
—9erS6

-9 6
The solution set is [-9,6].

183

119. [249)5 5
2)c+6>2 2)6—1—6<72
3 3

2x+6>6 2x+6<-6
2x>0 2x<—12

x>0 x<—-6

AY L

7 \

=6 0

Chapter 1

The solution set is (—o0,—6) or (0,).

120. |2x+5|-7>-6
|2x+5|21

2x+5=1lor2x+5 < -1
2x = 4 2x < -6
x=-2 or x<-3

L
-3 -2

The solution set is (—o0,—3] or [-2,00).

121, —4|x+2|+5<-7
—4|x+2|<-12
lx+223
x+223 x+2<-3
or
x2=1 x<-5

-

The solution set is (—o0,—5]U[1,0).

b -5
122. >,
—-10-32x+1) > 8x+1
-10-6x—-3>8x+1
—6x—-13>8x+1
—14x >14
-14x 14
“14 14
x<-1
The solution set is (—o0,—1).

lally ol

A 4
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123. 3—[2x-52 -6 30 2x-3 x4 x+l
~[2x-5|2-9 4 2 4
2x—3=2(x—4)—(x+1
_|2x_5| -9 X (X ) ()C )
—13—1 2x-3=2x-8-x-1
|2x—5|£9 2x-3=x-9
9<2x-5<9 x =6
s eXTo= The solution set is {—6}.
—-4<2x<14
-2<x<7 4. 2 4 _ 8
The solution set is [-2,7]. x-3 x+3 (x-3)(x+3)
2(x+3)-4(x-3)=8
124. 0.20x+24 <40 2y 46—4x+12=8
0.20x <16 o +18=8
0.20xS 16 v =10
0.20 0.20 ro5
x <80 -

. . The solution set is {5}.
A customer can drive no more than 80 miles. {5}

S. 2x*—3x-2=0
125. 80395+79+z”86”<90 Qx+ D(x=2)=0

2x+1=0 or x-2=0

400<95+79+91+86+x <450

1
400 <351+ x <450 x:—E or x=2
49<x<99 1
A grade of at least 49% but less than 99% will The solution set is {—E, 2}-
result in a B.
126. 0.075x > 9000 6. (3x-1) =75
0.075x > 9000 3x—1=+75
0.075  0.075

x>120,000 3x=1£5{3

The investment must be at least $120,000. ‘o 1+5\3
3

1-5J3 1+5x/§}

The solution set is s
Chapter 1 Test 3 3
1. 7(x-2)=4(x+1)-21

2
Tx—14=4x+4-21 7. (x+3) +25=0

Tx—14=4x-17 (x+3) =-25
3x=-3 x+3=i\/3
x=-1 x=-3%5i
The solution set is {-1}. The solution set is {-3+5i, —3—5i}.

2. -10-3Q2x+1)-8x—1=0
~10-6x—3-8x—1=0
~14x-14=0

~l4x =14

x=-1
The solution set is {—1}.
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8. x(x-2)=4 11. Nx=3+5=x
¥ =2x-4=0 -3 =x-5
[2
x:w x=3=x"-10x+25
24 * 1x+28=0
—40)(4) i
2+4/(-2) - -
L 2(2) RN T OIen)
5 ? 201
24245
X = 5 x_llJ_r\/IZI—llZ
2
Thesolutionsetis{1—«/g,l+\/§}. X = _2
_11+3
9. 4x"=8x-5 AN
4x* —8x+5=0 x=7 or x=4
—b+b* —4ac 4 does not check and must be rejected.
x= Y The solution set is {7}.
a
2
L BEN(8) —4(4)(5) 12 B=2x-x=0
2(4) V8-2x =x
+ /= 2
= (=22 =)
__8%4i 8-2x=x’
8 0=x"+2x-8
x=1+—i 0=(x+4(x-2)
2 x+4=0 or x-2=0
The solution set is {14—11',1—11}. x=-4 x=2
2 2 —4 does not check and must be rejected.

The solution set is {2}.
10. x’—4x*—x+4=0

x*(x—4)-1(x-4)=0 13. Jx+4+Jx-1=5
(¥ -1)(x-4)=0 Jrrd=5-x"1
= Dx+Dx—-4) =0 X+4=25-10Jx—1+(x—1)
){“l:els(:)rll)lctl—or:ls:trlz {_j, 1,4). x+4=25-10Jx—T+x-1
—20=-10Jx—1
2=+/x-1
4=x-1
x=5

The solution set is {5}.

14. 5x**-10=0
552 =10
x3/2 :2
x:22/3
x=34

The solution set is {Q/Z }
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2/3 4173 _ _ 413
15. x2 9x"° +8=01lets=x 18. iz_i+1:0
" -9+8=0 XX
_ 2 2
(t-1)(t—-8) =0 x_z_‘i”z:o
=1 =8 x X
RIE N T 1-4x+x* =0
x=1 x=512 x*—4x+1=0
The solution set is {1, 512}. —b++lb* — dac
X=—_-—
) 2a
16. |—x—-6|=2
3 ‘ I e G RO
2(1)
zx—6=2 gx—6=—2
3 3 x_4¢\/ﬁ
3x:8 zx:4 2
3 3 4423
x=12 x=6 YT
The soluti tis {6, 12}.
e solution set is { } x:2i\/§
17. 3l4x-7]+15=0 The solution set is {2++/3,2-+/3}.
-3[4x-17|=-15
|4x-17|=5
4x-T7=5 4x-T7=-5
or
4x=12 4x=2
x=3 1
=
2

The solution set is {%,3}

2x 2 x
x2+6x+8+x+2_x+4
2x N 2 __X
(x+4(x+2) x+2 x+4
2x(x+4)(x+2)+2(x+4)(x+2):x(x+4)(x+2)
(x+4)(x+2) x+2 x+4
2x+2(x+4)=x(x+2)
2x+2x+8=x"+2x

19.

2x+8=x"
0=x"-2x-8
0=(x—4)(x+2)
x—4=0 or x+2=0
x=4 x = -2 (rejected)
The solution set is {4}
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20. 3(x+4) = 5x-12 23. [|3x+2|>3
3x+12 = 5x-12
oy = 04 3x+2>3 or 3x+2<-3
x <12 3x>1 3x<-5
The solution set is (—o0,12]. 1
3 xz— x<—=
12 3
. 5 1
The solution set is | —0,—=| U | —,
x 1 <X 3 3 3
21, —+-—<——— 5 L
6 8 2 4 H o
4x+3<12x-18 -3 3
—8x<-21
1 24, 3<y<7
XZE -3<2x-5<7
71 2<2x<12
The solution set is [g,ooj. 1<x<6
F The solution set is [1,6].
21
8 25. y>1
2
2. 3<2F5 ‘ >
3 4
-9 <2x+5<18 2—x> 2—x<
-14 < 2x<13 2 >1 or e 1
geyB3 2-x>4 2-x<-4
—x2>2 -x<-6
The solution set is [—7,%). x<-2 xX2>6
" N The solution set is (—o0,—2]U[6,).
T 4
2
Graph [1,2) ———+—+—F—+——————>
26. aph [FL2)T 42 2 % 0 1 2 3 4 5
Granh (0.5] 4A——F———F—
wph (OS]4 2 2 1 o0 1 2 3 4 5
To find the union, take the portion of the number line representing the
total collection of numbers in the two graphs.
Numbers in either [—1,2) | | | | [ | | | ] | s
* | I I | L 1 1 1 1 1 i | F
or ((),5] orboth -+ 4 -2 2 -1 0 1 2 3 4 &
Thus,
[-1.2) U (0.5] =[-15].
Graph [1.2) +——+————+——————
27. wph [L2)5 0 2 8 0 1 2 3 4 5
Grah (0.5] ——F———F— g )
wph (055724 2 2 1 0 1 2 3 4 B

To find the intersection, take the portion of the number line that the two graphs have in common.

Numbers in both 4 | l | I | { | 3 | I | 5
* T T T Ly ! 1 T T —*

[-12)and (0,5]: -5 4 3 2 1 0 1 2 3 4 5
Thus, [-1,2) N (0,5] =(0,2).
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28 = llwh 34. 249 +34-64 =2(7i) +3(8i)
3 =14i+24i
3V =Iwh =38
W _bwh
W w 35. 43x+575=1177
3y 43x =602
ot x=14
3V The system’s income will be $1177 billion 14
h= E years after 2004, or 2018.

36. B=0.07x> +47.4x+500

1177 = 0.07x% +47.4x + 500

0=0.07x" +47.4x - 677
0=0.07x" +47.4x-677

29. y—y =m(x—x)
Y=Y, =mx—mx
—mX =y —mxp -y

—mx _ y —mx -y

-m —m o ~b+b* —4ac
x=2"N X, 2a
m —(47.4)%\[(47.4)° —4(0.07)(-677)
x =
30. y 2(0.07)

x =14, x=-691 (rejected)

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

37. The formulas model the data quite well.

' ' 38. Let x = the number of books in 2002.
y=2-|x| Let x+ 62 = the number of books in 2003.
Let x+190 =the number of books in 2004.

3 ) . (x)+(x+62)+(x+190) = 2598
X+x+62+x+190=2598
s 3x+252 = 2598
N\ 3x = 2346
x =782
5 x4 X+62 =844
x+190=972
32. (6-7i)2+5i)=12+30i —14i — 35/ The number of books in 2002, 2003, and 2004
—12416i+35 were 782, 844, and 972 respectively.
=47 +16i 39. 29700+150x =5000+1100x
] 24700 =950x
3.5 _ 5 24i 26— s
2-f 2-1 2+ In 26 years, the cost will be $33,600.
5(2+i)
T o441
_5(2+10)
-5
=2+i
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40. Letx=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%

41. [=2w+4
A=1Ilw
48 = 2w+4)w
48 =2w* + 4w
0=2w" +4w—48
0=w" +2w-24
0=(w+6)(w-4)

w+6=0 w—4=0
w=-6 w=

2w+4=2(4)+4=12

width is 4 feet, length is 12 feet

42, 24 +x* =26°

576+ x* =676
x* =100
x=%10

The wire should be attached 10 feet up the pole.

43. Let x = the original selling price
20 =x—-0.60x

20 =0.40x

50=x
The original price is $50.

44. Let x = the number of local calls
The monthly cost using Plan 4 is C, = 25.

The monthly cost using Plan B is C, =13+ 0.06x.
For Plan 4 to be better deal, it must cost less than
Plan B.

C,<Cy

25<13+0.06x

12 < 0.06x
200 < x

x>200
Plan A4 is a better deal when more than 200 local
calls are made per month.
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