Student Answer Appendix

CHAPTER 1 25. (0,2), (—5,0)
Exercises 1.1, pp. 14-18 10
1. first, second 3. radius, center 5. Answers will vary. =010+ 2i s
7. verin i D=1{1,2,3,4,5}
college GPA
R = {2.75,3.00, 3.25, 3.50, 3.75}
-
9. D ={1,3,5,7,9: R = {2,4,6,8, 10} U= =2
11. D= {4, 1,2, -3} R = {0,5,4,2,3} -10
13. y 15. , 17. D:x € R 27. (0’ 0), (O, 4)
0 of- Riy=—1
" , 10
N : 51 i ==H=-4H
AN 9 /
- "G 10x - 10x
¢ -10 10
x y x |y '
_ _ x y
6 5 2 0 . - =g V=g
-3 3 0|2 -2 10
_ -2 3
0 1 1133 29. (3,1) 31. (=07, -03) 33. (3.5 35.(0,—1) 37. (—1,0)
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69.

71.

73.

75.

7.

79.

81.

83.

85

89.

(x=57+@—4*=9 67. (2,3),r=2,x€[0,4],yE[1,5]
- 10x -1 s 10x
(—1,2),r =2V3,x €[-1 —2V3,—1+2V3], 4
y €[2-2V3,2 +2V3] H
(—4,0),r =9, x€[—13,5],y €[-9,9] e
)
T OX ) Sx
(x =572+ (y — 6 =57,(56),r= V57 e
-1512 Sx
(x =57+ (+2?>=25(5,-2,r=5 b
- ) X
X+ (y+ 37 =14,(0,-3),r = V4 4
- - "\ 0y
i
(x+27+ (y+ 57> =11,(-2,-5),r = VII 4y
6
A
(x+ 772+ =37,(-7,0),r = V37 e
N
T O 3 Sx
(x =37+ (+5°=32(3-5),r=4V2 y
—1512 x
N
B o

La.y=x"—6xr 87.b.y =x>+(y—37=36
L (x— 12+ +22=49 9L j. 6x+y=x>+9

b.

93. a. (3, 183), (5, 241), (7, 299), (9, 357), (11, 415); yes

c. 2014 d.

(
400

300

200

1

01234567891011%X
95. a. (x — 57 + (y — 12> =625 b. no
97. Red: (x — 2)* + (y — 2)* = 4;
Blue: (x — 2)* + y* = 16;
Area blue = 127 units?
99. e

9

No, distance between
. centers is less
< than sum of radii.

3

'3

101. y = £4.8;y = =3.6, Answers will vary.
103. Answers will vary.

. $473

105. a. center: (6, —2); r = 0 (degenerate case) b. center: (1,4);r =5

c. * = —1; degenerate case 107. x =

109. n = 1is asolution, n = —2 is extraneous

Exercises 1.2, pp. 28-32

. es no
1. 0,0 3. negative, downward 5. ¥
my # my Loy F —1
7. x|y o v 9. x|y
(=6, 60 :
6| 6 (\mm; § -2 |1
-3 4 ~10-8-6-4-2, | 2 INg 8.10x 0 4
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33. m=1; 35. m=%;
(2,4)and (1, 3) (7, —=1)and (1, —=9)
y y
NG 103 /0
y 4 (4,.53)
’
37. m=—% 39, m= _74;
(5, —23) and (-7, 22) (=10, 10) and (11, —2)
y < y
—30%
; ™
.2)
R . s g

\
A
N

41. a. m = 125, cost increased $125,000 per 1000 sq ft b. $375,000
43. a. m = 22.5, distance increases 22.5 mph b. about 186 mi

45. a. m = £, a person weighs 23 1b more for each additional 6 in. in
height b. =3.8

47. In inches: (0, —6) and (576, —18): m = %sl- The sewer line is 1 in.
deeper for each 48 in. in length.

49. y 51. y

53. Li;: x = 2; L,: y = 4; point of intersection (2, 4)
55. a. For any two points chosen m = 0, indicating ') Justices
there has been no increase or decrease in the number 7
. . . 6

of supreme court justices. b. For any two points 5
H

2

1

chosen m = TIO, which indicates that over the last 5

decades, one nonwhite or nonfemale justice has been .
added to the court every 10 yr. Time 1
57. parallel 59. neither 61. parallel 63. right triangle

65. not aright triangle  67. right triangle 69. a. 78.2yr b. 2015
71. v = —12507 + 8500 a. $3500 b. 5yr

73. h = =3t + 300 a.273in. b. 20 months

75. Yes they will meet, the two roads are not parallel: 35 # 3%,

77. a. $7360 b. 2015 79. a. 21% b. 2016

8l.a=-6 83.a.142b. —83 ¢ 9d. %

85. a. 10V5S b. 4 87.a (x —3)x+2)(x—2)

b. (x —24)x + 1) ¢ (x — 5)( + 5x + 25)

Exercises 1.3, pp. 43-47

1. first 3. range 5. Answers will vary. 7. function

9. Not a function. The Shaq is paired with two heights.

11. Not a function; 4 is paired with 2 and —5. 13. function

15. function 17. Not a function; —2 is paired with 3 and —4.

19. function 21. function 23. Not a function; 0 is paired with 4 and —4.
25. function 27. Not a function; 4 is paired with —1 and 1.

29. function

31. y 33. y
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A \tr3f
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function function
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35. w=45; w €[45,00) 37. 250 < T < 450; T € (250, 450)
)

¥ T s L 4T re(=))

. ST mees)

TR i . S L A L)
s, T ey

47. {x|]x = —2};[—2,00) 49. {x|-2=x=1}[-2,1]

51. function, x € [—4,5],y € [-2,3]

53. function, x € [ 4, x0), y € [ 4, )

55. function, x € [—4,4],y € [-5, —1]

57. function, x € (—00, ),y € (—00, 0)

59. not a function, x € [—3, 5],y € [3, 3]

61. not a function, x € (—00, 3],y € (—00, 00)

63. x E(—00,5)U (5,00) 65. a €[, 0)

67. x € (—oo, =5)U (=5,5) U (5, c0)

69. v € (—00, —3V2) U (—3V2,3V2) U (3V2, 00)

71. x € (—00,00) 73. n € (—o0,00) 75. x € (—00, 00)

77. x € (—o0, =2) U (=2,5) U (5, c0)

79. xE€[2,3)U(3,00) 81. xE(—4,00) 83. x € (3, )
(

85. x € (3, )

87. f(—=6) = 0,f3) = T.f(2c) =c + 3. flc + 1) = %c + %

89. f(—6) = 132, f(3) = 3.f(2¢) = 12¢> = 8¢, flc + 1) = 3¢* + 2¢ — 1

91 h(3) = 1, h(Z2) = 2 h(3d) =~ ha — 2) = %2

93. h(3) = 5,h(%) = —5, h(3a) ~ Sifa<o0orsifa > 0,
ha—2)=5ifa>2or —5ifa <2

95. g(4) = 8, g(%) = 3, g(2¢) = 4mc, glc + 3) = 27(c + 3)

3 9
97. g(4) = 16, g<5> =277, g(2¢) = 4mc?, g(c + 3) = (> + 6¢ + 9w

4
3

99. p(5) = \/E,p(g) =V6,pB3a) = Véa + 3,pla—1)= V2a + 1

14 (%) 7 27a® — 5 3a* — 6a — 2

101. p(5)=—p( 2 )=~ pBa)="—",pla — 1) = =

p(5) 5P\ 5 9p() o »( ) R

103. a. D: {—1,0,1,2,3,4,5} b R:{-2,-1,0,1,2,3,4} «c. I
d. -1 105. a. D:[—5,5] b.y€[-3,4] ¢ =2 d. —4 andO
107. a. D:[—3,00) b. yE(—00,4] ¢ 2 d. —2 and 2

1
109. a. 186.51b b. 371b 111. A = 5(8) + 22 — 1 = 25 units?

113. a. N(g) =2.5¢ b. g€[0,5]; N€[0,12.5] 115. a. [0, )
b. about 2356 units® ¢. 800 units® 117. a. ¢(z) = 42.50r + 50

b. $156.25 ¢ 5hr d. r€[0,10.6]; ¢ € [0,500]

119. a. Yes. Each x is paired with exactly one y. b. 10PM. ¢. 0.9 m
d. 7pM. and 1 AM.

121. negative outputs become positive

y y

0 0

¥ i

i

v =T ® Vex °
M

123. a. x € (—o00, —2) U (2, 00); x = %%;ye (=00, 1) U (1, 00)
b. xERx=*Vy+3;yE[-3,00) 125. a. 19V6 b.1

127. a. (x — 3)(x — 5)(x +5) b. (2x + 3)(x — 8)
¢ (2x — 5)(4x* + 10x + 25)
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Mid-Chapter Check, p. 48

0

Student Answer Appendix

1.

A

4

. 0)

10x

4

—~10

2. m==% 3. positive, loss is decreasing (profit is increasing); m = 3,
yes; 12, each year Data.com’s loss decreases by 1.5 million.
4. a. E(x) = 7.5x + 950 b. $1100, $1175, $1250
c. x €[0,75,5]and y € [ —200, 2000, 200 ]
d. 47 snowboards
2000
W=7 BH+8E0

e

n=hA 0rYYEE Y=1303.0585
—200

5. x = —3; no; input —3 is paired with more than one output.

6. y=2yes 7.a.0 b.x€[-3,5] ¢ —landl d. yE[—4,5]

8.

9.

from x = 1 to x = 2; steeper line — greater slope

%IF, = 3. For each increase of 4000 pheasants, the fox population
increases by 300; 1100 foxes. 10. a. x € {—3, -2, —-1,0,1,2,3, 4},
yE{-3,-2,-1,0,1,2,3,4} b. x€[-3,4],yE[-3,4]

¢ x € (—00, ),y E (—00, )

Reinforcing Basic Concepts, pp. 48-49

1. D:x € (—00,0), Ry € (—0,7)
2. D:x€[-1,7, Ry €[—6,9]

3. D:x € (~00,9],Riy €[ -3, 0)
4. D:x € (—00, ), R:y € (—00, 9]

Exercises 1.4, pp. 59-63
1. =2, (0,3) 3. 2.5 5. Answers will vary.

T.oy=3x+2 9. y=2x+7 1. y=3x-5
x |y x |y x |y
-5 6 -5 -3 -5 %
-2 | & -2 3 2|3
0| 2 0| 7 0 |-5
s 9 L
3| 2 313 3 |-10
13. y=2x—3:2,-3 15. y=,i3x —7:%, -7
17. y = 2 — 4: =8, —4
19. Ay 21. NS 23. NE
N 5) S S
2 (=3.4). .. (3.2)
1 = ~
-1 10x -1 10x -1 10x
o —2)
216,23 A )] 4
)

25.a. 5> b.y="x+3 ¢ The coeff. of x is the slope and the
constant is the y-intercept. 27. a. 2 b. y = 2x — 2 ¢. The coeff. of x
is the slope and the constant is the y-intercept. 29. a. % b. y= %x +3
c. The coeff. of x is the slope and the constant is the y-intercept.

31y = Px + 2, f(x) = 52 + 2, m = 52, y-intercept (0, 2)

33. y = Px + 5, f(x) = Fx + 5, m = 2, y-intercept (0, 5)
35. y = dx, f(x) = $x, m = 1, y-intercept (0, 0)
37. y = Fx + 3, f(x) = Fx + 3, m = 3,y-intercept (0, 3)
39. y=3x+1 4l.y=3x+3 43. y=3x+2
45. y= —4x— 10 47.y=Fx+1 49.y=Sx+ 150
5.y = —3x + 4 53.y=2x-5 55.
y oY N
(©.4) 4 1
> A
. >
- x - 10x - >
: J)(t =5) 4
p
57. gy 59, 1 61. )
i 4 / 4
- = x - - 10x -
H ' -
/
63.y=2x+4 65 y="x+7 67.y="2%L -2

69.
77.a.y="Fx—3 b.y=%x— 3

y=5

20

71. perpendicular 73. neither 75. paraliel
79. 2. y=gx + %

b.y=2x+3 8l.ay=5x—-2 b y=2x—2

83. oY 85. oA
7
4 / 4
/ 2
- it e
W f 4 4
/ W
y+5=24x-2) y+4=3(x=-3)
87. Y
: e
L

y +3.1=0.5x— 1.8)
89. y — 2 = §(x — 4); For each 5000 additional sales, income rises
$6000. 91. y — 100 = =2(x — 0.5); For every hour of television, a
student’s final grade falls 20%. 93. y — 10 = $(x — 3); Every 2 in. of
rainfall increases the number of cattle raised per acre by 35. 95. C 97. A
99. B 101. D 103. m = 3%, y-intercept = £ a. m = 72, y-intercept
0,2) b. m =2, y-intercept (0, —3) ¢. m = 2, y-intercept (0, 2)
d. m = %, y-intercept (0, 3) 105. a. As the temperature increases 5°C,
the velocity of sound waves increases 3 m/s. At a temperature of 0°C, the
velocity is 331 m/s. b, 343 m/s ¢. 50°C 107. a. V =% + 150
b. Every 3 yr the value of the coin increases by $20; the initial value was
$150. c. $223.33 d. 15 years,in2013 e. 3yr 109. a. N=7r+ 9
b. Every 1 yr the number of homes with Internet access increases by 7
million. ¢. 1993 d. 86 million e. 13yr f. 2010
111. a. P = 58,000t + 740,000 b. Each year, the prison population
increases by 58,000. ¢. 1,900,000 113. Answers will vary.

115. 1.d. 2.a. 3.c. 4b 5 f 6. h 117.a. 9 b. 9
119. 113.10 yd®

Exercises 1.5, pp. 75-78

1. intersection-of-graphs, Y, Y,, x-coordinate, intersection

3. literal, two 5. Answers will vary.



6
4 i
; 2 3,2);
—10-8-6-4-2, me
ey P
x=3

9. x=-3 11. x€(—o00,00) 13. x = —9 15. no solutions
17. x = 3, answers match 19, x = -2 21. x =0

23. no solutions 25. x € (—o0, 00) 27. x € (3, ), verified

graphically in Exercise 7 29. x € (—00,0] 31. x € (=5, c0)

. P C
33. x € (—00,00) 35. no solutions 37. C = 39, r=—
- 1+M 2
3V n
4. T, =22 43, h="" 45.n=
PV, 47r? ay + a,
2(S—-B A —20 16
47. P = ( ) 499. y=—x+— 5l.y= X+ —
S 9 3
—4
53.y=?x—5 55.a=3b=2c=—-19,x = -7

57.a=—6;b=1;c=33x=15
59.a=T7b=—13;c=—-27;x= -2 61. h=17cm 63. 510 ft
65. 56in  67. 3084 ft 69. 48;50 71. 5;7 73. 11:30 Am.

75. 36 min  77. 4 quarts; 50% O.J. 79. 16 1b; $1.80 Ib

81. 121b 83. 161b 85. Answers will vary. 87. 69 89. x = —7
91. a. 2x + 3)2x — 3) b. (x = 3)(* + 3x +9)

Exercises 1.6, pp. 87-93

1. scatterplot 3. linear 5. Answers will vary.

15.
17.
19.
21.

Student Answer Appendix SA-5
a. linear b. positive c¢. strong d. m = 4.2
a. nonlinear b. positive ¢. NA d. NA
a. nonlinear b. negative c¢. NA d. NA
a. b. positive  ¢. f(x) = 2.4x + 62.3,
ot £(5) = 74.3(74,300), f(21) = 112.7 (112,700)
g 90 '
R >
§ 70w
E 60
357 91113 X

Year (1990 — 0)

23. Using (5, 7.6) and (20, 23.3): y = 1.05x + 2.37; GDP in 2010 will be

7. a. b. positive
v
1800
1600
£ 1400
e
Z 1200
o
1000 |,
x
0 4 8 12 16 20 24 28
Year (1980 — 0)
9. a. y b. linear c. positive

x

0 5 10 15 20 25 30 35
Year (1970 — 0)

b. positive  c. strong

0

13. a. (A)
b. :

y

10 20 30 40 50%
Year (1970 — 0)

(D) (©) (B)

y
Vi : R 4
Pl ’4
o P
’ .
e H
-,’
‘4’,,.
d
0123456789 0123456789 X 0123456789X 0123456789%X

¢. positive,

d. m

¢. positive,
d. m=42;

c. negative,
d m= —24,

c. negative,

~3.8; d. m= —4.6

near 44,370
25. a.
I W
n ||
i B.cH3E
c 1:z.E6h
K iH.HE
Y cklzz
E z1.416
b *7.698
40
FlLisLe o
o
o
or =] 8
[ H
.l o
n=g ¥Y=12.CBEZ71 o
0
b. positive, larger radius = larger area ¢. perfect correlation
d. m =2
27. a. b. linear c. positive
d. y = 0.96x + 1.55,63.95in.
£ 515w
5157 63 69 75 ¥
Height (in.)
29. a. b. linear c. positive
v d. y = 9.55x + 70.42; about 271,000. The
_260] i number of applications, since the line has
£ 220 2 areater s
27 o S a greater slope.
5 140 :
< 100t
55 7 01113
Year (1990 — 0)
31. a.
65
Sas| e
Sas|e ’ i e H
i25
0 10 20 30 40 50x 0 10 20 30 40 50x
Year (1950 — 0) Year (1950 — 0)
b. women: linear c¢. positive; b. men: linear c. negative

d. yes, [slope] is greater
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33. a. 2000
Fi:L1.L2
a
a
o o
0 s 13
a
o o
n=l VY=4Bi
0
a. linear b. y = 108.18x + 330.20

c. $1736.54 billion; about $2601.98 billion
35. a. r=10.9783 b. r=0.9783 c. they are almost identical; context,
pattern of scatterplot, anticipated growth, etc.
37. No. Except for the endpoints of the domain, one x is mapped to two y’s.
A-P
Pt
Making Connections, p. 93

1.d 3.a 5b 7.¢c 9.f 11.d 13.f 15. a

39. r =

Summary and Concept Review, pp. 94-98
1. xe{-7,-4,0,3,5}y€{-2,0,1,3,8}

2.
X y
-5 0
—4 3
—2 (V21 =458
0 5
2|V2l =458
4 3
5 0
3 10
=0 -EAZ 05
H=n ¥=-E
-10 (0, =5),(=3.0)
4. 65mi 5. (3, -3)
6.

9. a. y b. y
B B 10
8
oSl
L9.4
A
ST R O
- 24668 10 x -10-8-6-4-2,1 2.4 6 8 10x
Ol IR SO

10. a. parallel b. perpendicular
11. a. y b. y
B 10 10 <
g LINE Y I i
6 6
~10-8-6-4-2,42.4.6 8.10x ~10-8-6-4-2 4.6.810x
a1, =2) 4 (2,52)
i - ; -6
A RN
10 -10
12. a. y b. y
10 10 .
8 8
4 el
\«m " o
3.0 > 5:0)
*IO*E*&*-}FZQ 2.3 8.10x *I(%E*éﬂl*}l/ 4.6.810x
B I 7ol
s /
10 /IO
13. a. vertical e
b. horizontal : =5
ith 2y tes
. neither 53 :
¢. neithe (0:3) s
-5 ER ‘jx
)
=5

14. yes 15. m = %, y-intercept (0, 2); when the rodent population
increases by 3000, the hawk population increases by 200.

16. a. x € [, 0)
17. 14;2%; 184> — 9a

b. x € (—o0, —2) U (—2,3) U (3, o)

18. It is a function.

19. L a. D={-1,0,1,2,3,4,5LR={-2,1,0,1,2,3,4} b. 1

c. 2 IL a. x € (—00, ),y € (—00, )

L a. x € [—3,00),y €[4, c0)

20. a. y = %4)5 + 4, m= %4, y-intercept (0, 4)
b. y = %x -5 m= %, y-intercept (0, —5)

21. a.

gl
-10

22. a.

y
C10-8-6-4-2,]. 2% 6 8 10x
] B

: -6
y

—
2.4.6810x

23. y=5,x=-2;y=5
26. m =

b.

24. y

b. -1 ¢ 3

b.—1 ¢ —3or3

—10-8-6-4-

i =
S R Y

2.4.6810x

i
35D 3

/

~10-8-0-4-2,1 2 4
Lgfi

-6
Logloi

—-10

10 x

=+ 4 25 fx) =%

%, y-intercept (0, 2), y = %x + 2. When the rabbit population

increases by 500, the wolf population increases by 200.

27. a. (y — 90) = 53(x — 2) b. (14,0),(0,105) c. f(x) =
d. f(20) = —45,x =12 28. x= —6
3. h="5

30. x € (o0, —1)

Bx + 105
29. x € (—00, 00)
2. L= 33 k=

c—b
a

130

3. y=3x—2 35 8gal 36. 12 + gmwft> =~ 155
37. 3 hr = 40 min
38. a. 100
Fi:L1.Lz
=]
a a
0
g B
a
-]
o
n=h L iErE
50
b. linear c¢. positive



39. a. f(x) = 0.35x + 56.10
b. 100

50
C. strong
40. f(120) = 98.1, over 98%

Practice Test, pp. 99-100

lLLaax=27 b.x=2 e C=727 d w=25%

2. 30gal 3. §=177 4. about5.1 sec

5. a and c are nonfunctions, they do not pass the vertical line test

6. neither
(2,-3);r=4

9. V=2r+2665 mph 10. y="2Lx + 2

11. a. (7.5,1.5), b. =6127mi 12. Li:x= —3Lyy=4
13. a. x€{—4,-2,0,2,4,6} ye {-2,-1,0,1,2,3}

b. x€[-2,6]y€E[1,4]

14. a. 300 b. 30 c. W(h) =3h d. Wages are $12.50 per hr.

7 —a® —6a -7
e. h€[0,40];w €[0,500] 15. a. 3 b, —
Asales  13.5 a+6a+9
16. a. —; =—
Atime 1

b. sales are increasing at a rate of 13.5 million phones per year

¢. 2008: about 15 million sales, 2010: about 42 million sales, 2011: about

55.5 million sales

17. a. x = =9 b. nosolution 18. a. x € [3, x0)
19. a. 30
Fi:L1sLz
o
g O
0 50
g @
o
B
n=iz Y=z
-3

b. x € (—00, 00)
b. linear c. positive

20. a. f(x) = 0.91x — 10.78 b. f(50) = 35 c. strong: r = 0.974

Strengthening Core Skills, pp. 100-101
1. a. §, increasing b. y — 5 = 3(x — 0),

y = %x +5

c. (0,5),(—15,0)

2. a. &, decreasing b. y — 9 = 5%(x — 0),
y=Fx+9
c. (0,9, (%,0)

y

|

—
24.6810x

Student Answer Appendix

3. a. 3, increasing b. y — 2 = 3(x — 3),
y=m+3 SN
c. (0,4),(—1,0) o3

4. a. 3, increasing b, y + 4 = 3(x + 5),

_3 1
y=ax -3

e (0.59.(.0)

5. a. 72, decreasing b. y — 5 = F(x + 2),

y=Zx+1

e (0,3). (5.0) >
~10-8-6-4-2,

L
<6

SA-7

AR
2.4.6810x

24.6810x

2.4 -U:é 10 x

Logli

10

6. a. ', decreasing b. y + 7 = Si(x — 2), s
y=3-6 i
c. (0, —6), (—12,0) 3

N
3.6.91215x

IR

Connections to Calculus, p. 104
l.y=-4x-9 3.y=-9 5.y=44 7.y=—-36x—1

1 5 1 3 3 7
Ly = ——x — = Ly =—x+ = Ly = ——x + —
9.y 2x 2 11. y 2x 2 13. y 4x 1
CHAPTER 2

Exercises 2.1, pp. 114-119

1. linear, bounce 3. increasing 5. Answers will vary.

7. ] s y 9. even 11. even
-5 5x
=5
13. v 15. odd 17. not odd
4
A
|
R Y
10 Vi ox
|
U
* —10

19. neither 21. odd 23. neither 25. x€[—1,1]U[3, o)
27. x€(—oco, — 1)U (=1, 1)U (1,00) 29. x € [2, 0)

3. x € (—0,2] 33 Vx)hixE(-3,1)U4,6);

V(xN: x € (o0, —=3) U (1, 4); constant: none

35, f(0)T: x € (1, 4); f(x): x € (=2, 1) U (4, 00); constant: x € (—o0, —2)

37. a. p(x)T: x € (—o0, 00); p(x}: none  b. down, up

39. a. f(x)T: x € (—3,0) U (3, 0o); f(xN: x € (—o0, =3) U (0, 3)

b. up,up 41. a. x € (—o0, );y € (—00,5] b. x=1,3
c. Hx)=0:x€[1,3); Hx) = 0:x € (o0, 1] U [3, 20)

d. Hx)T: x € (=00, 2); Hx): x € (2, 00) e. local max: y = 5

at (2, 5)




SA-8 Student Answer Appendix

43. a. x € (—00,00);y € (—00,0) b. x=—1,5
c. gx)=0:xE[—1,00); g(x) = 0:x € (—o0, —1]U {3.5}
d. g()T:x € (oo, 1) U (5, 00); g(x): x € (1,5) e. local max:y = 6
at (1, 6); local min: y = 0 at (5, 0) 45. a. x € [—4, 00); y € (— 0, 3]
b.x=-42 ¢ Y, =20:x€[-4,2]Y, =0:x€E[2, 00]
d. Y\ xE (4, -2); Yd:x € (=2,00) e. local max:y =3
at (=2, 3); endpoint min y = 0 at (—4, 0)
47. a. x € (—00,00),y € (—00,00) b. x = —4
c. p(x) = 0:x € [—4, 0); px) = 0: x € (—o0, —4]
d. p(x)T: x € (—o0, =3) U (=3, 00); p(x)d: never decreasing
e. local max: none; local min: none
49. max: y = 1.58 at x = 0.78; min: y = —0.47 at x = 2.55
51. max:y = [.54 atx = —6.21,y = 3.28 at x = 2.55; min: y = —3.28
atx = —2.55,y = —154atx = 6.21
53. max:y ~ 3.08 at x = 5; min: y = 0 at x = 4 (endpoint)
55. a. x € (—oo0, =3] U [3,00);y €[0,00) b. (=3,0),(3,0)
. f)T:x € (3, 00); f(xN: x € (—00, =3) d. even

9% + 36
e.x= =* BT 57. a. x € [0,260],y € [0, 80]
c. 120ft d. yes e. (0,120) f. (120,260)
59. a. x € (—o00,0);y E[—1,00) b. (=1,0),(1,0)
c f(x) = 0:x € (—oo, —1]U[1,00);f(x) < 0:x€E(—1,1)
d. f(x)T: x € (0, 00), f(x}: x € (—00,0) e. min: (0, —1)
61. a. D: 1 € [1983,2009], R: I € [5, 14]; b. I(1)T: 1 € (1983, 1984)
U (1986, 1987) U (1993, 1994) U (1998, 2000) U (2005, 2006);
I(O): 1 € (1984, 1986) U (1989, 1993) U (1994, 1998) U (2000, 2003) U
(2006, 2009); I(¢) constant: (1987, 1989) U (2003, 2005); ¢. global max:
I = 14 in 1984, global min: / = 5 in 2009 (also an endpoint min);
d. greatest increase: (1993, 1994), greatest decrease: (1985, 1986)
63. zeroes: (—8, 0), (=4, 0), (0, 0), (4, 0); b
min: (—10, —6),(=2, —1), (4, 0); max: (=6, 2), (2, 2)

b. 80 ft

-

65. no; no; answers will vary.  67. a. Thorpe; Rosolino b. two times,

at 190 sec and 219 sec  ¢. about 29 sec (219 — 190 = 29 sec) d. Thorpe
e. about 2 sec (223 — 221 = 2sec) f. 221 sec = 3 min 41 sec

69. h(—k) = h(k)

(=R = &y
(=) = (&)’
(k) = &7V

71oa. 725 b ;25 73, V=51847cm’, SA = 11527 cm?

X

Exercises 2.2, pp. 130-135

1. stretch, compression 3. (—5, —9), upward 5. Answers will vary.
7. a. quadratic; b. up/up, (=2, —4), x = —2,(—4,0), (0, 0), (0, 0);

c. D:xER R y€E[—4, )

9. a. quadratic; b. up/up, (1, —4),x = 1, (—1, 0), (3, 0), (0, —3);

c¢. D:xER,RyE[—4, )

11. a. quadratic; b. up/up, (2, —=9),x = 2, (—1,0), (5, 0), (0, =5);

c¢. D:xER, R yE[-9,0)

13. a. square root; b. up to the right, (—4, —2), (=3, 0), (0, 2);

c. D:xE[—4,00),R:yE[—2,00)

15. a. square root; b. down to the left, (4, 3), (3, 0), (0, —3);

c. D:xE(—00,4],R:y € (—0, 3]

17. a. square root; b. up to the left, (4, 0), (4, 0), (0, 4);

c. D:x € (—00,4],R:y € [0, )

19. a. absolute value; b. up/up, (—1, —4),x = —1, (=3, 0), (1, 0),
0,-2); ¢ D:xER R y€E[—4,0)

21. a. absolute value; b. down/down, (—1, 6),x = —1, (=4, 0), (2, 0),
0,4); c¢. D:xER, R y€E (—00,6]

23. a. absolute value; b. down/down, (0, 6), x = 0, (=2, 0), (2, 0), (0, 6);
c. D:xER R y€E (—o0,6]

25. a. cubic; b. up/down, (1, 0), (1, 0), (0, 1);
27. a. cubic; b. down/up, (0, 1), (—1, 0), (0, 1);

29. a. cube root;

b. down/up, (1, —1), (2, 0), (0, —2);

c. D:xERRyER
e D:xERRyYER

c. D:xER,RRyeER

31. square root function; y-int (0, 2); x-int (—3, 0); initial point (—4, —2);
up on right; D: x € [—4, 00), R: y € [ 2, c0)

33. cubic function; y-int (0, —2); x-int (—2, 0); inflection point (—1, —1);
up, down; D: x ER,R:y ER

35. 10

Y1={C(H)

a=1 =i
-5

the graph of g is f shifted up 2 units; the graph
of h is f shifted down 3 units

37. 10
T1=absCRy
—10 10
=0 =0
-10

the graph of ¢ is p shifted down 5 units;
the graph of r is p shifted up 2 units

39. y 41. y
4 A4
I . -
I
43. 10
=iz
—10 10
n=n Y=
—10
the graph of ¢ is p shifted left 5 units
45.

10
T1=abs0H)
—10 10
n=0 =0

—10

the graph of Y, is Y, shifted right 4 units
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47. y 49, y 51. y 87. left 2, reflected 89. left 1, reflected 91. right 3,
across x-axis, across x = —1, compressed
N 7
' \\ II ) N compressed reflected across vertically, up 1
R y - == g . ~ vertically, down 1 x-axis, stretched
: 4 4 vertically, up 3
# y ¥ y
A 4 N Pl
53. y \\ : Clig \
! B3 1)
4 EREN N x ~9-8-T6 5372 x =B x
i (=2-1)-4 >
g - \
4 \d
93. a. b. [
55. 10 y y y
T=hz ; i
4 HA}_‘
—10 10
d. 95. a b.
w=n ¥=i % :
—-10 ..A_JH 4
the graph of ¢ is p vertically stretched; ——— - —— - ——— -
the graph of ris p vertically compressed 4 4 4
57. 10
T1=absCR)
[ d.
—10 10 4 pe
n=n =0
_ 719 97. f(x) = —(x — 2> 99. p(x) = 1.5Vx + 3 101 f(x) = 2|x + 4|
the graph of Y is Y; vertically stretched; 103. a. b. about 65 units®, V=65.4 units’; yes:
the graph of Y5 is Y vertically compressed Vi~ 427 e r= \3/%7‘/
59. y 61. 4y 120 4 .
2 f o /
4 4 60
@ /
e * B 2 0 20
d A~
L I 1 2 3 r
Y
63.2 65.1 6T.c 69.j 7.1 3. c 105T.ma. compressel:i vzerélscally %“(:7;(”&1. comprefsed \I;ertzlizll\i]/
75. left 2, down 1 77. left 3, reflected  79. left 3, s - Sesee -
across x-axis, down 1 : i
down 2 2 e " 4::
y y Y ! 4 x‘ 1216 20 24 28
? 20 40 60 80 100 x
* ) . 7[)} 109. a. vertical stretch by a factor of 2 b. 12.5 ft
(—’7 —|7\ . - ) g (= :=2). N - § * 14 ‘ I)
. [\ | /
6 /-
.
81. left 1, down 2 83. left 3, reflected 85. left 1, reflected 2
across x-axis, across x-axis, oo
down 2 stretched vertically, 111 x € (0, 4); yes, x € (4, 00); yes
down 3 e
¥ y y : 7~
g(x
- 7#{— y UL Ty o EEORN
(=1,=2)
4 N YN
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113. Any points in Quadrants IIT and IV will reflect across the x-axis and
move to Quadrants I and II.
flx) s F)

V3 \
Vi, VIR

=

4

115. P = (40 + 16x + 14) units
faN :x € (—00,4)

117. f(x)T: x € (4, 00);

Exercises 2.3, pp. 143-146

1. reverse 3. —7,7 5. no solution; answers will vary.

7. {—4,6} 9. {2,—-12} 11. {-3.35,085} 13. {-%,2}
15. {33} 17. {} 19. {—10, -6} 21. {3.5,11.5}

23. {—1.6,1.6} 25.{-3,—3} 27.(-5,-3) 29. {}

33.{} 35. (—1%) 3. {—%o}
39. (00, —10) U (4, 00) 41. (—o0, —3] U [3, 0)

(oo 2|0 85 (-o03] 0100

7
47. (o0, —135) U (1,00) 49. (—o0,0)U (5,00) 51. {}
53. (—00,00) 55.a.x=2andx=6 b. (—o0,2]U 6, 0)
c. [2,6] 57.a.x=-3andx=02 b. (—oco, —=3]U[0.2, 00)
c. (=3,02) 59.a.45=d=5lin. bhd-L=x=d+L
61. in feet: [32,500, 37,600]; yes 63. in feet: d < 210 ord > 578
65. a. |s — 37.58| = 3.35 b. [34.23,40.93]
67. a. |s — 125/ =23 b. [102, 148] 69. a. |d — 42.7| < 0.03
b. |[d — 7378 < 1.01 ec. |d — 57.150| < 0.127
d. |[d — 2171.05| < 12.05 e. golf: 1 = 0.0014
7l.a.x=4 b. [$4] ¢ x=0 d (—00,32] e {)
73. a. {—2,8} b. (—0,3)U(11,00) ¢ [—6,2] d. {—2,10}

75. p = szvaA

31.

-
—~—
w | o
w‘;
[

I~ w

77. x € (—00,3)

Mid-Chapter Check, pp. 146-147

1. neither 2. max:y = 11.12 atx = —0.50,

y=855atx = 1.47; min: y = 7.80 at x = 0.75

3. increasing on (—oo, —0.50) U (0.75, 1.47),

decreasing on (—0.50, 0.75) U (1.47, 00) 4. g(x) = Vx +4 +2

5. a.cubic b. up on the left, down on the right; inflection point: (2, 2);
x-int: (4, 0); y-int: (0, 5) €. (=00, ); (=00, 00) d. k=1

6. 10 g(x) is a reflection of
}\ / p(x) across the x-axis,
—10

and r(x) is the same as
g(x), but compressed by
7.a. {—4,14} b. {} 8. a. ¢g€(-8,0) b. {—6}
19 23
9. a.d€(~00,0]U[4,00) b. yE <*oo, 77) U <7 o<>>

a factor of §
2 2

c. kE(—o0,00) 10. w € [8,26]; no, yes

Reinforcing Basic Concepts, p. 147
l.x=-30rx=7 2. x€[-53] 3. xE(—o0, —1]U[4, )
Exercises 2.4, pp. 159-163

1. asx— —oo,y—2 3. vertical,y =2 5. Answers will vary.

11.

15.

17.

19.

21.

23.

25.

a. asx — —00,y —>2 9.
as x —> 00,y —>2

b. asx—>1 ,y—> -0
asx—1", y—>o00

a. asx— —o0,y—1
asx —o00,y—1
b.y=1
c.asx—>—2 ,y—>o0
asx— 2",y =00
down 1, x € (=00, 0) U (0, ),y € (=00, —1) U (=1, c0)

y

right 2, reflected across x-axis,
X E (—00,2) U (2,00),y € (—00,0) U (0, c0)

left 2, down 1,
X € (—o00, =2) U (=2, 00),y € (=00, —1) U (=1, c0)

y

afler

E

e
Nt

I-T X
»(0‘ i%]

R

right 1, x € (=00, 1) U (1, 00), y € (0, 00)

left 2, reflected across x-axis, ) y
x € (—o0, =2) U (=2, 00),y € (—00, 0) Bl
FN
y=0—— N
O HNey
x=-2
down 2, x € (—00,0) U (0, 00), y € (=2, 00) ] y
=8
x=0
left 2, up 1, x € (—o0, —2) U (=2, c0), ] y
vy E (1, 00) AR
(o)
PP i
-8 -4 3.8 x
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) ) 1 77. a. 100
27. reciprocal quadratic, S(x) = ~———— — 2
(x1+ 1) Fi:L1.Lz
29. reciprocal function, Q(x) = - "
x+ 1
1
31. reciprocal quadratic, v(x) = — — 5 33. —» -2 _
procal q (x) + 27 2500 | [ 40,000
35. > —c0 37. -1, X0
39. g(x) increases faster (3 > 2) a. x = Oand 1, n=E00 =ik
b. (—00,0) U (0, 1), ¢ (1,00) —10
41. f(x) increases faster (4 > 2) a. x = —1,0,and 1, b. S = 1.687a°3° ¢, about 33 species d. about 37,200 mi>
b. (—=1,0)U (0, 1), e (—oo, —1)U (1, c0)

79. The area is always 1 unit’; The area is always ﬁ units?

4 2
43. g(x) increases faster (* > *) a.x=—1,0,and 1, - ! 7
5 3 81. y = 5°x + 5, ) y 83. c =V&

m

b. (—=1,0)U (0, 1), ¢ (—o0, —1)U (1, 00)

| —

1
45. g(x) increases faster <§ > a.x=0and 1, b. (0,1), ¢ (1,00)

SSHNSINCN

5
47. g(x) increases faster (Z > ) a.x=0and1, b. (0,1), c (1,00)

49. [0,00) 51. (—oo,00) 53. (—oo0, 00) Exercises 2.5, pp. 172-176
55. defined: b, ¢, d; undefined: a 57. defined: a, b, d; undefined: ¢

59. Fis the graph of fshifted left 1 unit and down 2; verified
61. P is the graph of p shifted right 2 units and reflected across the x-axis;

1. continuous 3. smooth 5. Each piece must be continuous on the
corresponding interval, and the function values at the endpoints of each
interval must be equal. Answers will vary.

verified R )
63. a. F becomes very small b.y = & c.m2=,‘<’7fl 7. a. f(x) = {f —?x+ 10 0=x=5 b. y € [1,11]
35X — 5 5<x=9
65. a. It decreases; 75,25, 15 b. It approaches 0. |
. asp—0,D—00 o 9. -2,2,-5,0,2999,5 11. 5,5,0, —4,5, 11
of 13. D:x € [—6,00); Ry € [—4, 00)
70 2) =4
50 =R+ "B and HELD P2) _
3l p(0) =2
o
10 30 50 70 90 P
67. a. It decreases; 100, 25, 11.1. b. toward the light source
c. asd—0,l—> o0 1(d) ./-"'Jf
22007
1800 [
ol w2 ey
600 ||
200J\
5 15 25 35 45 55 15. D:x € [-2,0); R:y € [ 4, 00) y
69. a. $20,000, $80,000, $320,000; cost increases dramatically
b. Cost ($1000) I \
L s 1k ¢
700
500
300
100 ;2
1030307090 17. D: x € (—00,9); R: y € [2, x0) v
c. asp — 100, C — oo X
71. a. 253 ft/sec (about 172 mph) b. approx. 791 ft A
73. a. size 11 b. approx. 5 ft, 5 in. S £
75. a 75 b. P = 32.251 w02
; c¢. about 63 days
Fililz o d. about 6.9 kg
19. D: x € (—00, 00); R: y € [0, 00) y
oo >
} 4
-2 30 g
M4 Y=Y

—10
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21. D: x € (—00, 00); R: y € (—00, 3) U (3, 00) e 13. (m) = {3.3m 0=m=30
4 - T Vm - 111 m > 30 7
2 é‘ 2,9
: $2.11
10 20 30 40 50 60
Duration of call in min
23. discontinuity at x = —3, redefine f(x) = —6 at y 0 a<?2
x=-3c=-6 . 2 2=a<13
! 45. Cla)=45 1B3=a<20 2’
R ; 7 20=a<65 &
g 5 a =65 010 20 30 40 50 60 70
V.4 Age in years
$38
. . B S ‘ 47. a. Cw — 1) = 17w — 1]+ 88 b. 0 <w=13 c. 83¢
25. discontinuity at x = 1, redefine f(x) = 3 s d 173¢ e 173¢ £ 173¢ g 190¢
atx =1;¢c=3 \ ,
ay 5 x=-3 y
B 49. yes; h(x) = —2x—1 —-3<x<2 !
4 -5 x=2
1 4
k-1 -4=x<2
27. f(x) = {éx_G >2x
;C r= 51. fix) has a removable discontinuity at x = —2;
29. p(x) = {x t2x-3 x=1 g(x) has a discontinuity atx = =2 53. x = —7,x =4
x+1 x> 1 55. y=%x—2
31. Graph is discontinuous at ¥ .
x = 0;f(x) = 1 forx > 0;f(x) = —1 Exercises 2.6, pp. 183-187
forx < 0. 4 1. constant 3. directly, height, square 5. Answers will vary.
— > 7.d=kr 9. F=ka
! 11. y = 0.025x
X y
2
—rr+6r 0=r=5
33. a.5(r) = { b. S(r) € [0, 9] 500 125
5 t>5
35. a. 650 16.25
Year
(0 —1950) | Percent 750 1875
> 7.33 13. w = 9.18h; $321.30; the hourly wage; k = $9.18/hr
15 14.13 _ 192 ¢ _ 192
= 5 15. a.k=735.S=37h b.
14.9 ¢. 330 stairs  d. S = 331; yes S
35 22.65 :
45 41.55
55 60.45
65 79.35 1020304050 60 70 090100
b. Each piece gives a slightly different value due to rounding of
;(Eggf:;cienlt; i(r)lgeach model. At t = 30, we use the “first” piece: 17. A = kS> 19, P = kc?
= 13.08. _ o )
0.09% 0=h=1000 " 21 k= 0.112:p = 0.112¢ q »
37. C(/’l) = 1
0.18% — 90 h > 1000 !
I 45 226.8
@ 55 338.8
— 20 h
C1200) = $126 - L o 70 | s4s8
0.75¢ 0=t=25 WhCO 23. a. Area varies directly as a side squared. b. A = ks>
. v = {15: — 1875 1> 25 5 : ¢ 75,000,000
/ [ 1=6Hz
3 |
i -
C(45) = $48.75 ° ! L
10 20 30 40 50 L
oL 4000
a S()_{—1.3512+31.9z+152 o=r=12 [
2.5¢* — 80.6t + 950 12<1=22 £ s i I
= H=F0EE ToEEINITIE
$498 billion, $653 billion, $931 billion 2 7,500,000

2 6 10 14 18 22
t (years since 1980)
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d. = 1 47. T =48, 32 volunteers 49. M = LE; ~41.7 kg
51. D = 21.6VS; =144.9 ft 53. C = 8.5LD; $76.50
M _ —a\PPs,
E 150 55. C = (44 X 107%™ about 222 calls
}E Egg.;. 57. a.about 23.39 cm®  b. about 191%
z0 40 59. a.M = kwh*(;) b.1801b 61. 6.67 X 107
ck EPE0
z0 E4nn 9y?
= 63. e 65. a. x € (—oo, —4) U (—4,4) U (4, 00)
— x"

b.x € (—oo, —4) U (4, co
e. k=6;A = 6s5% 55,303,776 m* ( )V (4 00)

25. a. Distance varies directly as time squared. b. D = ki

Making Connections, p. 188
c. 500

1.g 3.a 5.d 7.a 9.b 11.h 13.c¢ 15 f

Summary and Concept Review, pp. 189-193

1. D: x € (—00, ), R: y € [—5, 00), f(x)T: x € (2, 00),
8 FON:x € (=00, 2), f(x) > 0: x € (—o0, —1) U (5, 00),

fx) <0:xeE(—1,5)

2. D: x € [-3, 00), R: y € (—00, 0], f(x)T: none, f(x}: x € (—3, 00),
w=% zC ! * .|I|=1:Eg * ! ' f(x) > 0: none,f(x) <0Oxe (*3, OO)
3. D: x € (—00, 00), R y € (—00, 00), f(x)T: x € (=00, —3) U (1, c0),

=50
faN:x € (=3,1), f(x) > 0:x € (=5, —1) U (4, 0),
A HT TV fx) < 0:x € (=00, =5) U[—1.4)
i 16 4. a. odd b. even c. neither d. odd
%.5 ELE' 5. y zeroes: (—6, 0), (0, 0),
1.6 (6, 0) (9, 0
Z.E 110 Joap €060
% 4y | min: (=3, -8),
?li 1986 =X N (=75, -2)
Eth \./ max: (—6,0), (3,4)
=
e. k=16,d = 161‘2; about 3.5 sec; 121 ft 6. max:y = 0.73 atx = —0.48; min: y = —0.73 at x = 0.48
_ Kk _k 7. squaring function a. up on left/up on the right; b. x-intercept:
21.F =5 29.S=1 .
(—4,0), (0, 0); y-intercept: (0, 0) c. vertex (—2, —4)
12,321
3.y=—"— 7 ¥ d. x € (—00,00),y €[4, x)
z 8. square root function a. down on the right; b. x-intercept: (0, 0);
37 9 y-intercept: (0, 0) ¢. initial point (—1,2); d. x € [—1, o0),
74 225 Y€ (00,2]
9. cubing function a. down on left/up on the right b. x-intercept(s):
111 1 (2, 0); y-intercept: (0, —2) e. inflection point: (1, —1)
3,072,000,000 d. x € (=00, 00), y € (=00, 00) ,
Bow=——7—"—48kg 3. [l=krt 37. A=kh(B+D) 10. absolute value function a. down on left/down on the right
R r b. x-intercepts: (—1, 0), (3, 0); y-intercept: (0, 1) ¢. vertex: (1, 2);
39. V = ktr d. xE(—OO, oo),yE(—oo,ﬂ
41. C = SI5R 11. cube root function a. up on left, down on right b. x-intercept: (1, 0);
§° R S C y-intercept: (0, 1) ¢. inflection point: (1,0) d. x € (—o0, 00),
E —
120 6 225 ¥ & (00, 00)
200 125 8.64 12. quadratic , 13. absolute vglue
350 15 10.5
43. E = 0.5mv% 612.50 =+ - 7 -
45. a. cube root family b. answers will vary ¢. 0.054 or 5.4% CEIIA !
dA=R+1)°
14. cubi 15. t
Amount A Rate R cubie ' square roo‘
1.0 0.000 A
1.05 0.016 ES ”I e € l6:3
NERE ; '
1.10 0.032
1.15 0.048
1.20 0.063
1.25 0.077
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16. cube root 20x x=2
2 39. 930xr—20 2<x=4 o
. 40x — 60 x> 4 S 5
(=207 4 For 5 hr the total cost is $140. “©
Bl X 2

Hours

40. k =175y =175Vx 4l k=072;7 =%

17. a. i L c. y x y v w z
s ) [ e ity 216 | 105 196 | 7 | 288
\! (4. 1) Lol AN
TN T ey R . 0.343 | 12.25 38.75 | 1.25 | 17.856
; IR 729 | 1575 24 | 06 48
18. {—4,10} 19. {-7,3} 20. {-5,8} 21. {—4,—1} 42. 1 =160 43. 4.5 sec

22. (~00, ~6)U(2,00) 23. [4,32] 24. (} 25. () 26. (—o0,0) .
27. [-2.6] 28. (—c0, —2]U['% 00) 29. a. |r — 2.5) = 1.7 Practice Test, pp. 193-195

b. highest: 4.2 in., lowest: 0.8 in. l.a. Dix€[—4,00)Riy€[-3,00) b. f(=1)=22

30. , c flx) <O0:x€ (=4, —=3); f(x) > 0:x € (—3,00)
i d. f(x)T:x € (—4,00); f(x):none e f(x)=3Vx+4—3
2. v 3. y
(~1; 0)% ¥ 4
S * 3 N
H 0 -0s) N / [i-ii /
B A \ A X - I’ iy X
32. a. =$32,143; $75,000; $175,000; b.
$675,000; cost increases dramatically 4 max:y=8atx=—2miny= —Tatx~ 58 andy = —7 at
c. asp — 100, C — o0 187
x = 1.

5. L. a. squareroot b. x €[—4,00),y € [—3,00) ¢ (—2,0),(0,1)
d. uponright e. x€(-2,00) f xE[—4,-2)
II. a. cubic b. x € (—00, 00),y € (—00,0) ¢ (2,0),(0, —1)

207 407 60 801100 d. down on left, up onright e. x € (2,00) f. x € (—00,2)
100
IIL. a. absolute value b.x € (—o0, ), y € (—o0, 4]
33, 5 c. (—=1,0),(3,0),(0,2) d. down on left, down on right e. x € (—1,3)

f. x € (—o0, —1)U (3, c0)

IV. a. quadratic b. x € (—o0, 00); y € [—5.5, )
c. (0,0),(5,0),(0,0) d.up on left, up on right

e. xE(—00,0)U(5,00) f. x€(0,5)

-3 7 6. ¥ 7. y
X y 4
.5)7Y

Domain of f(x) is @3

2

(—00, 00); Domain of B * N } \ *
-2 g(x) and h(x) is [0, 00). [
34. a. 884 hr, b. 570 km
5 x=-4 9.[~4,0) 10. x =075
35 a. f(x) =9 —x+ 1 —4<x=3 b. RyE[-2,00) 12. 13.5 sec
3vx—-3-1 x>3
36. ¥ D: x € (—00, 00),
R:y € (—o0, —8) U (=8, c0),
NV C el discontinuity at x = —3;

Bt A « define h(x) = —8atx = —3

7 b. [0,00) ¢ [0,00) 14. VA:x = —2;HA:y = —1

25

37. —4,—4, —4.5,-4.99,3V3 — 9,3V3.5 - 9

38. D:x € (—00,0)R:y € [—4, 0) y *

- " —0.1 o 1.1
o
1 ‘

-3

b. S¢) = 17.27t*% ¢ 3.05mm d. 0.95 sec




16. a = 1,b =4 17. 1617 KWH/year
18. a. 4, —4,6.25 b. y

4
|

(273)

19. M = kd*(3-), approx. 2.2788 X 10° 20. 520 1b

Strengthening Core Skills, p. 196

1 1
Lp=—o

T
¢ V6
Cumulative Review Chapters 1-2, pp. 197-198

1 7
L f(-2) = —23,f(5) =, 3. 2945em S.x=1

7.a. 5 b2

9. y

y:%x+% 11.

-
i

13. a. D:xE€(—00,8],R:yE[—4,00) b. 5 -3, -3,1,2
c. (=2,0) d. f(x) <0:x€(—2,2); f(x) > 0:x € (—00, —2) U [2,8]
e. min: (0, —4), max: (8,7) f. f(x)T:x € (0,8); fF(x)N: x € (—o0, 0)

y

/

\
\a
\

-1 b — dac
15. 2. —— b. e VAR )
(= 5)x + 2) i

19. center (—=3,6),r =3 21. W= 3lcm,L = 47 cm

23. a.x:%‘t,% b. x = =5, —V3,V3

25. P =15 + V97 units = 24.8 units. No, it is not a right triangle.
52 4+ (V97)? # 107

27. 3.1
M=l =-[H+203)
—47 4.7
n==z Y=z
-3.1
29. 10
Yesii-2ix-z/0=10

e
—10 :q.___,.l' 10

n=l.g ¥="g.Zh

—10

Student Answer Appendix SA-15

Connections to Calculus Exercises, p. 202

6 3 3
1. 424in. 3.t = g sec,t = 5 sec 5. If the difference between x and 5
is very small, then the difference between A(x) and 6 is very small:

if

3
X = 5‘ < 8, then |h(x) — 6] < e. 7. If the difference between x and 2

is very small, then the difference between w(x) and 14 is very small:
if o — 2| < 6, then [w(x) — 14| < e.

CHAPTER 3

Exercises 3.1, pp. 211-214
1.3-2i 3.2,3V2 5. (b)iscorrect. 7. a. 12i b. 7i
c.3V3 d. 6V2 9.a. =3iV2 b. —=5iV2 c 15i d. 6i
11. a. iV19 b. iV31 e 2\5/5' d. 3V2

1
8
13.a.1+i b.2+iV3
15.a. 4+2 b.2—iV2

17. a. 5+ 0i;a=5,b=0

i

b. 0 +3i;a=0,b=3

19. a. 0+ 18i;a=0,b = 18 b.0+%i;a=0,b=¥
21. a. 4 +5iV2,a=4,b=5V2
b. =5+ 3iV3;a=—5,b=3V3

7 IV2 7 V2 1 V10 1 V10
.a. —+—ia=—b=—— b~ + iia=_,b=——
23. a 1 3 i, a 4,!7 2 b 2 2 i;a 2,b 2
25.a. 194+ b.2—4 ¢ 9+ 10iV3
27.a. —3+2 b.8 ¢ 2—8 29.a 27+02 b 15+%i

1

c. 727? 3l.a. 15+0i b. 16 +0i 33.a. —21 — 35i
b. —42 — 18 35.a. —12—5i b.1+5i 37.a.41 b. 74

39.a. 11 b. 3 41.a —5+12i b —7—24i
43.a. =21 —20i b. 7+ 6iV2 45.a. 4 —5i;41
b. 3+ iV2;11 47.a. —7i;49 b. 3 +3;532 49. no 51. yes

53. yes 55. no 57. yes 59. verified 61.a.1 b. —1 ¢ —i

di 6.2 0+2 b0—oi 658210 p 0D

. 1 . a. 7l . 5l . a. 13 131 . 13 131
3 2

67.a.1-% bo-1-% 6.2 V3 b5 eV

TILA+B=10 AB=40 73.(7-5)Q 75 (25+5i)V

77. G+ ) Q
79. a. (a + bi)(a — bi) = a* — abi + abi — (bi)*
=da* - bz(—l)
=d+ bV
b. (x + 6i)(x — 6i) ¢ (m + iV3)(m — iV3)
d. (n +2iV3)(n — 2iV3) e (2x + 7i)(2x — 7i)
83. 5.6 hr (5 hr 36 min) 85. John

81. —8 — 6i

Exercises 3.2, pp. 230-235

1. exact, approximate 3. discriminant, 2 5. Answers will vary.
7.x=—4o0r3 9.x=5orl 1l.x=—lor2

13. x= —4.190r 1.19 15. x = —1.61 or 3.11

17. x = —1.140r2.64 19. {} 21. m= *4

23. y = =2V7;y = £5.29 25, no real solutions

27 x= =2y~ +115 29. n=9n=—3

3l.w= -5+ \V3;w= —3270orw= —6.73 33. no real solutions

3. m=2%x3 Y m~26lorm~139 37.9;(x + 3
39. 3 (n+3? 4L 5(p+3)? B.x=—-1Lx=-5
45. p=3 = V6;p~5450rp =~ 0.55

47. p= -3+ V5 p=~—0760rp~ —5.24

49.m=5 =+ @; m =~ 0.30 or m =~ —3.30




51.

n 2
53. a x=%orx:74 b. x=050rx = —4
55. a n=30rn:_73 b.n=30rn=—-15
57.a.p=3+" b p=~1180rp~ —043
59.a. m=32+2 b om=637T0orm=063
6l. x =6o0orx=—-3 63. m==*3
65. n=1+Ln~2120rn~ —0.12
67. w=3orw=>"
69. m=3+ L m~15+112i Tl.n==+3
Bow="orw=2 75 a=1+3,~016* 080
77.p =2+ 2% )~ 158 0rp ~ —0.38
79. w =15 = Y2l ~ 056 or w ~ —0.36
81. a =2+ VL 4 ~ 075 + 1.39i
83. p=1+2ip~1%212i
85. w=F=* %;w% 0.14 or w = —0.80
87.a=-3+32 4~ —088ora~ —5.12

89. p=2+3% ) <~3970rp~ —2.64

91. two rational; factorable 93. two nonreal
95. two rational; factorable 97. two nonreal 99. two irrational

101. one repeated; factorable 103, x = 3 + 3

105. x = —2 + 3 107. x =3+ 37 109. x € (0, 4)
111. x € (—o0, =5]U [1,00) 113. x € (—1,3)
115. x€[-V7, V7] 7. xe[-3 -2 3+ V5

(
[ Vo5
119. x € (—o0, —3]U[1,00) 121. x € (—o0,00) 123. { }
125. x € (=00, 5) U (5,00) 127. {} 129. x € (—00, )

131. x € (—o0,00) 133. (=3,1) 135. (—o0, 3] U [2, o)

137. (—o0, —13) U (—13,00) 139. {29} 141. {} 143. (—c0, x0)
145. x € (—oo0, =5] U [5,00) 147. x € (—00,0] U [5, 0)

149. {} 151.a 153. b

155, (= L= V- 0%k “;22_64}1 157 1= 3 + Y18 g 1 ~ 8.87 sec

159. a. P = —x% + 120x — 2000 b. 10,000

161. t = 2.5 sec, 6.5sec  163. 36 ft, 78 ft 165. 30,000 ovens

167. x = 13.5, or the year 2008 169. a. 7% +6x— 16 =0

b. 6> +5x—14=0 ¢ 5> —x—6=0

171. z = =25z =5i 173. z =
175. z= -1 —i;z=—-13 —i
177. a. P=2L + 2W,A=LW b. P =27r,A = 7"
c.P=c+h+b +by,A=3%h(b +b) d P=a+b+c,A=53bh
179. 700 $30 tickets; 200 $20 tickets

+

—iz=2i

Exercises 3.3, pp. 244-248

1. 3 3.0,f(x) 5. Answers will vary.

7. left 2, down 9 9. right 1, reflected across x-axis,
up 4

(52,79

11. left 1, stretched vertically,
down 8

13. right 2, reflected across x-axis,
stretched vertically, up 15

15. right %, stretched vertically, 17. left %, reflected across x-axis,

down % stretched vertically, up 12

y

19. right 3, down 4

gro.4., 0)
8.4
4
-8
23. right 2, reflected across 25. left 3, compressed vertically
Xx-axis, up 6 up %
\)’ro, uis
(-33) ;

27. right 3, reflected across x-axis, 29. right 3, stretched vertically,
stretched vertically, up 171 down 6

8

L4

(0.8, 0y
—_
-8 -4

4
(0, =7y
[

B.oy=1(x—-27—-1 35 y=—1(x+2)>+4

37. y=—%(x+2)2+3 39.ix=-3+xV5 ii.x=4+V3
il x= -4+ jyx=2+V2 v.r=-271=13
viit=—14,1=2.6 41. a. (0, —66,000); when no cars are produced,
there is a loss of $66,000. b. (20, 0), (330, 0); no profit will be made if
fewer than 20 or more than 330 cars are produced. ¢. 175 d. $240,250
43. a. $2 b. $44 c. $8800 d. $23; $44,100 45. 6000; $3200
47. a. h(r) = —16* + 240t + 544 b, 544 ft; that is when the fuel is
exhausted. c¢. 1344 ft d. 1344 ft e. Itis coming back down.

f. 1444 ft g 17sec 49. a. 1441t b.41ft ¢ 48.02ft d.90 ft
51. a. 25ft b. approx. 3.43 sec c¢. 67.25 ft

53. a. 2500 ft*, 50 ft X 50 ft b. 5000 ft, 50 ft X 100 ft
55. a. approx. 29.5" wide by 18.7" long b. approx. 930 in’
57. a. $1.25 each, $781.25 b. about $0.85 each 59. Answers will vary.

s\t 2) T2
65. g(x) = —Vx+1-3

-7 1 7 4 .
6l. y = x — =] + = 63. m =3, y-intercept (0, 3)



Mid-Chapter Check, p. 249

1. sum 4, product 13; both yield real numbers 2. i
3. (142 -21+42)+5=0
l+4i+47—2—-4i+5=0
1+(-4)—-2+5=0
0 = 0V Yes.
4.x=-land3 5. x=2%=V3 6 x=2=Y0
7. (o0, —1]U[0.37,00) 8. a. about 29.6in. b. about 7.17 ft
c. yes; 3 X 7.17 > 21.5

10. f(x) = 3(x — 3)* =2

Reinforcing Basic Concepts, pp. 249-250

7 5 b
Exercisel: —+ (—1)=-=—V
xercise 1: - (=1 2 P
7 -7 ¢
Z(-)=—="v
2( ) 2 a

+ — —
Exercise 2: 2 3\@-4—2 3\@:ﬂ:7b/
2 2 2 a
2+3V2 2—3\@7—147;775/
2 2 4 2 a

b
Exercise 3: (5 + 2V3i) + (5 —2V3i))=10=—
a
(5+2V3)5-2V3)=25+12=31="v
a

b -b -b

Exercise 4: x; + x, = —— since radical terms sum to 0, and 2(7) =—
a a a

c . (—b>2 ( Vb — 4ac>2 b? b? — dac  dac ¢

XX, =—since| — | —(——— | =— — — =

a 2a 2a 4a° 44° 40> a

Exercises 3.4, pp. 257-261

1. quadratic, negative 3. average, slope, secant line
5. Answers will vary. 7. a. y = 1.45x> — 2.59x — 4.55 b. 4.1475
c. x=06446 9. a. y= —0.851x" + 3.153x + 64.428 b. 65.037
c. x=7.623 11. a. y = 3.485x" — 26.424x — 60.505 b. 10.422
c. x=1.7460r5836 13. a. y = 0.113x* — 5.796x + 61.583

b. —12.882 ¢ x =7.3680r44.019 15.0 17. 1.4 19. —0.2
21. —1.6 23. —0.1 25. 12 27. a. 48ft/sec b. 32 ft/sec

c. 16ft/sec d. —32ft/sec 29. a. O m/sec b. 0 m/sec

c. 49m/sec d. —4.9 m/sec

31. Answers will vary.

500 :
450 (5. 400)
400 :.(4,384)
350 . : (7;336)
300 (3.336)
250 |4 M(2:258)
200 :
150
100
50

12345678910

33. Answers will vary.

Student Answer Appendix SA-17

35, 82=39 37.8=1 39.4£ =938
41. 32 = 3770 43. a. 14570 ft b. 14,174 ft ¢ —198 ft/sec

d. h(10) = 13,340 ft; h(12) = 12,624 ft; average rate of change = —358
ft/sec, almost twice as fast 45. a. R = —43.074 + 976.53¢ — 126.8

b. 4598 c. t = 8.26 days (early in the ninth day)

d. about 5408 participants 47. a. T = 5.92n> — 83.13n + 349.86

b. about 82 sec ¢. 16 tourists d. about 58 sec with seven tourists

49, a, Apdsht — 30 hitive, 50 g are gained each week b, 25th to 29th:

% = 32 32nd to 36th: AT‘,” = 230 the weight gain is five time greater in the
later weeks. 51. a. 7 b. 7

c. They are the same. y

d. Slopes are equal.

o ey

(=2

53. a. 1761t b. 320 ft c¢. 144 ft/sec d. —144 ft/sec; The arrow is

going down. 55. a. 17.89 ft/sec; 25.30 ft/sec  b. 30.98 ft/sec;

35.78 ft/sec ¢. Between 5 and 10. d. 1.482 ft/sec, 0.96 ft/sec

57. a. about 3569 in> b. about 3800 in® ¢. &% = 0.74 in./sec when

1 € [0, 1] and 0.04 in./sec when ¢ € [18, 19]; 3% =~ 64.745 in*/in. when

1 € [0, 1] and 22.602 when ¢ € [18, 19]. Answers will vary. 59. (3, o)
— x| x <1

61. a. (—oo, —1)U (2,00) b. {} 63. g(x) = {%(x —3) x=1

Exercises 3.5, pp. 268-274

1. (f + g)(x), AN B 3. intersection, g(x) 5. Answers will vary.
7.a.xER b, f(—2) — g(-2) =13

9. a. h(x) =x>—6x —3 b. h(—2) =13 c. they are identical
11. a. xE[3,00) b. A(x) = Vx — 3 + 2x* — 54

c. h(4) = 75, 2 is not in the domain of h.

13. a. x€[-53] b.r(x)=Vx+5+V3-—x

c. (2) = V7 + 1, 4is not in the domain of

15. a. x€E[—4,00) b. h(x) = Vx + 4(2x + 3)

c. h(—4) = 0,h(21) = 225

17. a. x€[-1,7] b. r(x)=V=x*+6x + 7

c. 15 is not in the domain of r, r(3) = 4

19. a. x € (—o00, —4)U(—4,00) b. h(x) =x —4,x# —4
21. a. x € (—o0, —4)U (—4,00) b. h(x) =x" — 2,x # —4
23. a. xE(—o0, 1)U (1,00) b. h(x) =x* — 6x,x # 1
+1
25. a. x € (—00,5) U (5.00) b. h(x) = ~ XS
Y-
2x— 3
27. a. xE€ (=00, =2) b. r(x) = —
( ) ) V-2 -x
15
c. 61is not in the domain of 7, r(,()):,?
29, a. x€(5,00) b () = >
. a. X , 00 . r(x) = ——
Vx —5
c. 1(6) = 1, —6 is not in the domain of r.
13 ¥ =36
3l.a.xe€(——,00]) b. r(x) =—= ¢ r(6)=0,r(—6) =0
(-5%) b= =00
2x + 4
33. a. h(x)=x—3 b. xE(—00,3)U(3,00) € x# —2,x#0
=

35. sum: 3x + 1, x € (—o0, 00); difference: x + 5, x € (—o00, 00);

product: 22 —x—6,xE (=00, 00);

+3
quotient: al X € (—0,2) U (2, )
-

37. sum: x> + 3x + 5,x € (=00, 00); difference: X2 =3x+09,
x € (=00, 00); product: 36 — 2% + 21x — 14,x € (=00, 00);

2

. x+7 2 2
quotient: ———, x €| —oo0, — |U[ -, 0
3x—2 3 3
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39, sum: x> + 3x —4,x € (=00, 00); difference: 2 4x-2,

x € (—00, 00); product: x*> + x> — 5x + 3, x € (=00, 00);

quotient: x + 3, x € (—o0, 1) U (1, )

41. sum: 3x + 1 + Vx — 3,x € [3, 00); difference: 3x + 1 — Vx — 3,
X € [3, 00); product: (3x + 1)Vx — 3,x € [3, 00);

tent 3x + 1

uotient: X
q Vx —3
43, sum: 2> + Vx + 1,x € [—1, 00); difference: 2% — Vx + 1,

x € [—1, 00); product: 22Vx + 1,x € [—1, 0);
2

x € (3,00)

tient z € (—1,00)
uotient: ,X€E (—1,00
d Vx + 1
Tx — 11
45. sum: ——————, x € (—o0, =2) U (=2, 3) U (3, o0);
(x = 3)(x +2)
difference: — 10\ € (Coo, ~2) U (=2,3) U (3, o0):
ifference: Py 2),x 00, , , 09);
10
duct: ———————, x € (—o0, =2) U (=2,3)U ;
product (x*B)(erZ)’x (=00, =2) U (=2,3) U (3, c0);
2+ 4
quotient: xi,x € (o0, =2) U (=2,3) U (3, x0)
5(x — 3)

47. a. 6000 b. 3000 c. 8000 d. C(9) — T(9); 4000
49. a. $1billion b. $5 billion c. 2003, 2007, 2010
d. 1 € (2000, 2003) U (2007, 2010) e. ¢ € (2003, 2007)
f. R(5) — C(5); $4 billion

1
51.a.4 b.0 ¢ 2 d 3 e.—g f.6 g -3 h 1 il

j. undefined 53. h(x) = —3x + 4 55. h(x) = 4x — x*

57. a. (—00,00) b. (—00,2)U (2,00) 59. a. [—1,00) b. (—1,00)
61. a. [—2,3] b. [—2,3) 63. a. [—4,00) b. [—4,00)

65. a. (—00,00) b. (—00,4)U (4,00) 67. a. [—4,3] b. [—4,3)
69. a. V =400 — 400¢ %" b. f(r) = 400, g(r) = 400e ¥

V(1) = 400 — 369 = 31 ft/sec, V(2) = 400 — 341 = 59 ft/sec,

V(20) = 400 — 81 = 319 ft/sec ¢. 400 ft/sec

71. a. P(x) = 12,000x — 108,000 b. nine boats must be sold

73.a. P(n) = 11.45n — 0.1n*> b. $123 c. $327 d. C(115) > R(115)
75. km 115 77. Anywhere between km 115 and km 199.

Answers will vary.  79. a. 4 sec b. about 494 ft

81. a. 1995 to 1996; 1999 to 2004 b. 30; 1995 ¢. 20 seats; 1997

d. The total number of seats in the senate (50); the number of additional
seats held by the majority

83. 67a.x = 2, where Y, = Y»; 67 b. x = —4, where Y, = 0; 68 a.

x =0, where Y; = —Y,; 68 b.x = —1.2 or 3, the zeroes of Y; and Y.

85. X = 4 87.a 6r+5y=—13 b d=\el
Exercises 3.6, pp. 287-291

1. composition 3. domain, g(x) 5. Answers will vary.
7.0,0,4a° — 10a — 14,a* — 9a
9.a. h(x)=V2x—2 b. Hx)=2Vx+3 -5
c. Dof h(x): x € [1, 00); D of H(x): x € [—3, 00)
11. a. h(x) = V3x+1 b. Hx)=3Vx—3+4
¢. D of h(x): x € [—1, 00); D of H(x): x € [3, 00)
13.a h(x)=x+x—2 b Hx)=x—3x+2
¢. D of h(x): x € (— 00, 00); D of H(x): x € (—00, 00)
15. a. h(x) = x>+ 7x+ 8 b. H(x) =x>+x — |
¢. D of h(x): x € (=00, 00); D of H(x): x € (—00, 00)
17. a. h(x) = |[=3x + 1| =5 b. H(x) = =3x + 16
¢. D of h(x): x € (— 00, 00); D of H(x): x € (—00, c0)
19. h(=3) = =6, h(\/2) = 9.071

h(}) = 2.75, h(5) = 50
21 h(=3) = 1, h(V2) = 14591

h(}) = 64, h(5) = ERR;

x = 5is not in the domain of g

23. h(—3) = 2,h(V2) =5
h(}) = 5.5, h(5) = ERR;
g(5) is not in the domain of f
25. a. (fe g)(x): For g(x) to be defined, x # 0.

For f[8(0] = S0 4(s) % ~3s0x %
orflg(x)] = ——~———=.¢(x) # —3sox # ——.
§ glx) +3 § 3
5
domain: all real numbers except x = —3 and x = 3
b. (g ° f)(x): For f(x) to be defined, x # —3.
5
For g[ f(x)] = ——,f(x) # 0sox # 0.
[£09] = 25
domain: all real numbers except x = —3 and x = 0
10 Sx + 15
c (fog)x) = 5T (gof)x) = al 7 the domain of a

composition cannot always be determined from the composed form
27. a. (fe g)(x): For g(x) to be defined, x # 5.

For f[g(x)] = i g(x) # 0 and g(x) is never zero
8(x)
domain: {x|x # 5}
b. (g o f)(x): For f(x) to be defined, x # 0.
1
For g[ f(x)] = =5

4
domain: all real numbers except x = 0 and x = 5

e (fog)x) = 4x = 20: (g o)) = ;—
composition cannot always be determined from the composed form
29.a. 41 b. 41 3L glx)=Vx—-2+ Lf(x)=x"—5

33, p(x) =2(x + 4> = 3,q(x) = 2x + 7)* — 1

35.a.2 b.2 ¢2 d -1 e —1 f1 g3 h =05
37. a. fx):x=—1,g(x):x #2 ¢ h(x):x € (o0, —2)U[1, x0)
39.2 4. 2x+h 43. 2x+2+h 45 i

4
,f(x)#Ssox#E.

; the domain of a

47 As 2x+2+h bAg 39 Ag 3.01
ca = A c.Ax—.
d. y The rates of change have opposite sign, with the
\‘ ¢ ﬁ secant line to the left being slightly more steep.
\ 2|
W &
Ag Ag Ag
49.a. — =37 +3%xh+ 1° b —— = 1261 ¢ —— ~049
a Ax * ; Ax ¢ Ax
d. ¥ Both lines have a positive slope, but the line at
/ f x = —2 is much steeper.
o/
l 6
& _ -

51. = ;
Ax  XP(x + h)?

Aj
[0.50,0.51]: — = —15.5;
Ax
1.50, 1.51 & 0.6
(150, 151} = ~0.6;
Answers will vary.

A
53. 28 = a4 3+ /s
Ax

2.01, —2.00 Ag 12.1
[~201, ~2.00): T = 12.1;

0.40, 0.41 Ag 0.5
[0.40,0.41]: = 0.5;

Answers will vary.



55. a. flg(0)] =(x— 2% +4x—2)+3
¥ —dxt+4+4-8+3
¥ -1

b. verified
57. h(x) = x — 2.5;10.5 59. a. 4160 b. 45,344
c. M(x) = 453.44x;yes 61. a. 6ft b, 36w ft> c. A(r) = 9mt?; yes
63. a. L(0) = 500 lions and H(500) = 400 hyenas
b. H[L(x)] = 400 + 0.0075x, (H ° L)(16,000) = 520 hyenas ¢. prior to
an increase of 30,000

65. a. Ad ~02 b Ad ~ 0.04
Ah Ah
c. 8 g As height increases you can see farther, but the sight
% distance increases at a slower rate.

—f

Ad Ad .
67. a. March: — = 15, June: — =~ 3, 5 times faster
At At

Ad
b. t = 6.75, late June c¢. decreasing (E < O); 5000 units/month

69. Answers will vary.

71. a. F ! Ay 391; F ! Ay 15.53
ory=—:—= —391; Fory=— ~ —15.
Y “Ax = x2 Ax
1 Ay
b. Less—decrease is more gradual; Fory = —: — = —1.54;
1 Ay A
Fory=—:—= —3.83
2 Ax
73. a. y b. v C. y
4 — e 4 oy
75. y = —%x

Making Connections, p. 292
1.b 3.h 5.d 7.a 9.¢ 1L.f 13.¢c 15 a

Summary and Concept Review, pp. 292-297

1. 6iV2  2.24iV3 3. -2+ iV2 4.3iV2 5.0 6.21 +20i
7. —2+i 8 -5+7i 9.13 10. =20 — 12i
11. (5i)° — 9= —34 (=50 —9 = —34
2517 — 9 = —34 2517 — 9 = —34
-25-9=-34/ -25 -9 =34/
12. 2+ V5?2 —4Q2+iV5) +9=0
4+ 4iV5+5%—-8—-4iV5+9=0
5+ (=5)=0v/
2—-iV5?P—42-iV5)+9=0
4 —4iV5+ 5% -8+ 4iV5+9=0

5+ (=5)=0/
13 a. x=50rx=-2 b.x=-50rx=5 ¢ x=—Jorx=3
d x=—2orx=2o0orx=3 14 a. x=%*3 b x=2=*5

c.x==*iV5 d.x==*5 15 a. x=3o0rx = —5
b.x=-8orx=2 c x=1%%%y~2580rx~ —0.58
d. x=2orx=3 16. a. x =2+ i\/5;x =2 + 2.24i
box=3+  ~22lorx=~079 c x=3+14

17. a. (-0, =2)U (3,00) b. [—1,1] ¢ (—00,0)

18. a. [—4,1] b. (—o0, —5)U (4,00) ¢ {—2}

19. a. 1.3sec b. 47sec c. 6sec

20. a. 0.8 sec b. 3.2sec ¢. 5sec

Student Answer Appendix SA-19

21. y

[

(0,0) {(6,0)
~10-8-6-4-2,
ah
-6
[ :
“10]3,=9)

23. ¥

=874 \4. 8 X
OSSN 8 .

25. a. 0ft b. 108ft c¢. 2.25sec d. 144 ft,r = 3 sec
26. $3.75; 3000

27. a. 400
Fil:iLi.LZ
o
-]
o
0 15
w9
o
n=h Y=108
-50 , quadratic

b. A(x) = 2.144x* + 1.010x + 25.847, about $48.2 billion ¢. about
$460.2 billion d. year 16 — 2016

28. a. 2000
Fi:LisL2

—200 , quadratic

b. F,(x) = 0.35x* — 0.3x, 1242 units . about 82 mph

AN 2.95 AN 1193
29. a. — = —, 295 stores per year b. for 2000 to 2002: — = s

Ar 1 At 1
1193 stores per year; 295 X 4 = 1180 v/ ¢. for 2002 to 2004:

AN 13.42 AN 13.20
—— =~ ———, 1342 stores per year; for 2006 to 2008: — =~ ———,
At 1 Ar 1

stores per year, very close  30. a. 20 ft* b. approx. 18.251 ft®

c. approx. —1.749 ft¥/sec  d. approx. —0.149 ft¥/sec e. t =~ 22.4 sec
3. &>+ 7a—2 32.147 33. xE€(—00,3) U (2, o0)

34.2.4 b6 c 3 d 14

35. a. P(x) = 84.95n — (—0.002n* + 20n + 30,000) =

0.002n> + 64.95n — 30,000

b. —$3700 c. $344,750 d. 456 36. 4x> + 8x — 3 37. 99

38. x;x 39, f(x) = \f+1g()*3X*2

40. f(x) = ¥* — 3x — 10, g(x) = x* 4L A(r) = m(2t + 3)°

42.a.0 b.7 ¢ 7 d.2 e 4 43.2x— 1+ h;3.01

Practice Test, pp. 297-298
1. a. (0,5 b. (—00, DU (1,00) e (—00, —3]U[3,00) d. {}
2.x=%5 3.x=1=iV3 4 x=2x=6 5 a t=5May
b. t = 9(Sept.) ¢. July; $3000 more 6. a. f% + ?z b. —i
7.a.1 b.iV3 ¢ 1 8 —3+3 9. 34
10, 2-3)—-42-3)+13=0

4-12i—9—-8+12i+13=0

—-13+13=0
0=0v

1320




SA-20 Student Answer Appendix

Max=5+2 bx=3=
V3o,

12, a. x =35

3
1.a fx) = —(x— 5P +9 b g(x) = Yx+4)° +38

(8,00

0121416 x (-4.%)

14. (—2,0),y = 2> + 4x 15,
16. a.

a. 40 ft, 48 ft
1300

FiLi.le

"

] Y=k
0
b. y = 6.68x> — 3.48x + 176.30
1300
M=a. BANZPYLZZR11 0 2+

L] T——— ] 1L L ] ol
0
¢. about 396,000; about 4,264,000

17. a. 4750 books per year

v
2.4.6810x

b. 49 ft c¢. 14 sec

, quadratic

b. approx. 11,267 books per year

¢. —2400 books per year and 18,100 books per year

18. 3x + 1;x € [3, 00)

19. a. No, new company and sales should be growing b. 15 for [4, 5]; 19

for [5,6] c. % = 4t — 3 + 2h. For small A, sales volume is approximately

37.000 unit +

1 mo mo

20. a. V(r) = 3m(V1)®* b. 36min’

O i . i .
in month 10, 820000l 3, ponth 18, and 2290280 i month 24

1 mo

Strengthening Core Skills, pp. 300-301

2.

J1+2v2.0)

3 ¥ 4. el
12 E E
1 !
O 11) )
s\ eid ]
A\ (5 =2V2;0) ]
: . vl-"-ﬁ 3 -4
Lo
8.=2 4 x
-4 : x =3 48
[ B R i
N 12
(0, = 17)=164

(5,8)

x=5

5+ 2V2,0)

(10, =17)

5. v 6. y

FREY B B B [} B
204
Sl o®* \:in 3)
(—6,21)% - 1204(0,21) .- Lo\ i
<73.3)"/ R Y
8. i=dyjl 4.8 x EE N I

L i Loal :

: \ : '
xv73‘:0 L g ;,X:%,

Cumulative Review Chapters 1-3, pp. 301-302

RiRy

LR=g%% 3a(@—-DE+x+1) b (x—3)x+2)x—2)
. 11 1009 . R
5. allreals 7. verified 9.y = %x + W; 39 min, driving time

increases 11 min every 60 days
15. ¥

5

11. Month9 13. a. f(x) b. g(x)

od
~
o
=z
=
=]
=

Il

)
=
N
=
(5]
|
o
[\ S)
=
+
—
i
W
Il
o
&
=]
a
—_
(3]
[
It
wn
o
=
I
oo
~

23. y=3x>—15x+ 7
25. x € (—o0, —0.2) U (—0.2,0.2) U (0.2, c0)

= L'
Bl -yn
-z ERF:
-1 0
0 -zE
1 -65.57
z ERE:
3 g0
=-.3

Connections to Calculus Exercises, pp. 305-306

1. a. =3 b. ash—0, —3 remains constant 3. a. 2x — 3 + h

-1
. ash ),2(2) =3 + 1 1 5.a ———
b. ash—0,2(2) =3 + h— T b
—1 -1 —2x — h
b.ash—0, ———~—— a.%
(2 + h)(2) 4 2x(x + h)
-2Q2)—h -
b.ash—0, —————— —>—
2(2)% (2 + h) 8
9. -3 11. v =—lr—4/+7
5 9
3 8
7 7
6 6
5 5
4 4
3 3
2 2
1 1

123456789101

A = 24, distance = 24 ft

123456789101t

A = 40, distance = 40 ft

CHAPTER 4
Exercises 4.1, pp. 316-320

1. synthetic, zero 3. P(c), remainder 5. Answers will vary.
7.0 =5 —4x+23=(x—2)x*—3x—10) + 3
9. 27 + 57 +4x+17=(x+3)2% —x+7) — 4
1. 2 — 8%+ 1lx+20=(x — 5)(x* = 3x —4) + 0
2 -

N3 e+

x—3 x—3
b2 —5x—3=(x—-3)2x+1)+0

13. a.



P — 3% — 14x — 8 0
15,0 2 — 0 (2 _si—a4)+
x+2 x+2
b. X’ =37 - 4x—8=(x+2)*—5xr—4)+0
3 2
— 5x% — 4x + 23 3
17 0. %2 o (2 - 3 - 10) + ——
x—2 x—2
b. ¥’ =57 —dx +23=(x—2)®® —3x— 10) + 3
2% — 5% — 1lx — 17 ) —-13
. a. = “+ 3x + +
19. a L — 4 (2x x + 1) —24

b 2x* = 5% — 1lx — 17 = (x —4)(2x* + 3x + 1) — 13
2L ¥ 4+ 5%+ T =(x+ )P+ 4x— 4) + 11

2.0 — 1By —12=(x -4 +4+3)+0

25. 3 —8x+ 12=(x— )Bx* +3x—5)+ 7

2. + 27T =(n+3)(n* —3n+9) + 0
29.x4+3x3—16x—8—(x—2)(x3+5x2+10x+4)+0

26+ Tx" — x + 26 Tx +5
3, TSR0 gy TS
P +3 x +3
4 2
X' =5 —4dx + 7 —4x + 3
33.2—:()(52*4)“1’27
x~ =1 x =1

35.a. =30 b. 12 37.a. =2 b. —22 39.a. —1 b. 3
41. a. 31 b. 0 43.a. =10 b. 0 45. a. yes b. yes
47. a. no b. yes 49. a. yes b. yes

51. =3| 1 2 -5 —6 53.201 0 =7 6

-3 3 6 2 4 -6
1-1 -2 0 1 2 -3 0
55.2l 9 18 —4 -8
6 16 8
9 24 12 0
57. P(x) = (x + 2)(x — 3)(x + 5), P(x)

P(x) =x*+x° — 124> — 10x + 20
=(x+2)x—3)x—4) 67 px)=(x+3P%x—3)(x—1)

69. f(x) = 2(x — 3)(x + 2)(x +5) 7L (x) (x +3)x - 3

() = (x—2)° 75 p(x) = (x
77. p(x) = (x + 3)(x — 3)%(x + 4)?
79. 4-in. squares; 16 in. X 10in. X 4 in.
81. a. week 10, 22.5 thousand b. one week before closing, 36 thousand
c. week9 83. a.198f b. 2ft c. about7ft 85. k=10
87. k = —3 89. The theorems also apply to complex zeroes of
polynomials. 91. S3 = 36; S5 = 225 93. Yes, John wins.
95. G(r) = 1400r + 5000

Exercises 4.2, pp. 332-336

1. coefficients 3. a — bi 5. b; 4 is not a factor of 6
7. P(x) = (x + 2)(x — 2)(x + 3i)(x — 3i)

= —-2,x=2,x=3i,x=—3i
9. O(x) = (x + 2)(x — 2)(x + 2i)(x — 2i)
x=-2,x=2,x=2i,x=—2i
11. P(x) = (x + 1)(x+1)(X*l)x: “Lx=-1Lx=1

13. Q(x)=(x—5)( S5 (x =5)x=5x=-5x=5
15. (x — 5)°(x + )2 x = 5, multiplicity 3; x = —9, multiplicity 2
17. (x — 7)%(x + 2)*(x + 7); x = 7, multiplicity 2; x = —2,
multiplicity 2; x = —7, multiplicity 1
19. Px) =x" =37 +4x — 12 2L P(x) =x*—x = x* —x—2
23, P(x) = x* — 6x° + 13x> — 24x + 36
25. P(x) = x* + 2> + 8x + 5 27. P(x) = x* + 4x°> + 27
29. a. yes b. yes 31. [—4.7,—4.6],[—2.3, —22] [0.9, 1]

+

33 {21, 115,73, 45, £ +18 o3 8 el s r
35, {+1, +15, £3,+5, 1 +15 43 43
1

37, {*1,%28,+2, %14, 4,7, 3+ L+ +3 47 +

1

6 =3 2

141 41 41 41 43 43 43 43 43

+1. +3. +L +1l 41 41 43 43 43 43 43

39. {£1, £3, *35. 3, 16 Ta0 Tg T3 T3 i T i)

Student Answer Appendix SA-21
41, (x +4)(x — D(x —3),x=—4,1,3
43. (x + 3)(x + 2)(x — 5),x = =3,-2,5
45. (x + 3)(x — I)(x — 4),x = =3,1,4
47. (x + 2)(x = 3)(x — 5),x = —2,3,5
49. (x + 4)(x + I)(x — 2)(x — 3),x = —4,—-1,2,3
51, (x + 7)(x + 2)(x + 1)(x — 3),x = —7,-2,-1,3
53, 2+ 3)2x — Dx— 1);x= -2 51
55. (2x + 3)P(x — 1);x = —3,1
57. (x + 2)(x — )(2x — 5);x = =2, 1,3
59. (x + D2x + D(x — V3)(x + V3);x = —1, =3, V5, V5
61. (x + 2)(3x — 2)(x — 2i)(x + 2i);x = =2, %, 2i, —21’
63. x=1,2,3,5 65.x=-2,1,3% 67.x=-2,5.4
69. x =3, — 1,3 71 x = 1,2, -3, +iV7
73.x=—2,%,1 *=iV3 75. x—l 2,4,-2 T1. x=—-3,4,%*V2
79. x=—1,3,+iV3 8l.x=1412 *iV3

83. a. possible roots: {*1, =8, £2, =4}; b. neither —1 nor 1 is a root;
¢. 3 or | positive roots, 1 negative root; d. roots must lie between —2
and2 85. a. possible roots: {*1, +2}; b. —lisaroot; ¢ 2or0
positive roots, 3 or 1 negative roots; d. roots must lie between —3 and 2
87. a. possible roots: {1, =12, £2, +6, =3, +4};

b. x = land x = —1 areroots; c¢. 4,2, or 0 positive roots, 1 negative
root; d. roots must lie between —1 and 4 89. a. possible roots:
{1, 220, =2, =10, £4, *5, té, t;} b. x = 1is aroot;

c¢. 1 positive root, 1 negative root; d. roots must lie between —2 and 1
91. (x — 4)(2x — 3)(2x + 3); x = 4, %, —%

93. (2x + 1)(3x — 2)(x — 12);x = =%, 3, 12

95, (x — 2)(x + 12)(4x* + 3);x = 2, —12, i, —Z;

97.a.5 b. 13 ¢ 2 99. yes 101. yes

103. a. 4cm X 4cm X 4cem b, Scm X 5¢cm X 5¢cm

105. length 10 in., width 5 in., height 3 in.

107. 1994, 1998, 2002, about 5 yr

109. a. 897 m, 11.29m, 12.05m, 1294m b. 9.7 m, + 3.7

111. a. yes b. no c. about 14.88

113A. a. (x + 5i)(x — 5i) b, (x + 3i)(x — 3i)

c. (x+iV7)x—iV7) 13B.a.x=-V7,V7

b. x = —2V3,2V3 ¢ x = -3V2,3V2

115. a. C(z) = (z — 4i)(z + 3)(z — 2)

b. Cz) = (z = %)z + 4)(z + 1)

c. C(z)=(z—3i)(z—1—2i)(z— 1+ 2i)

d. C2)=(z—i)z—2—5i)(z— 2+ 5i)

e. Cz)=(z—6i)z—1—iV3)(z—1+iV3)
£ Cz)=(z+4i)(z—3—-iV2)(z—3+iV2)
g Clz)=(z—2+i)(z—3i)z+ i)

h. C(z) = (z — 2 + 3i)(z — 5i)(z + 2i)

117. a. w = 150 ft,/ = 300 b. A = 15,000 f®
119. r(x) =2Vx + 4 -2

Exercises 4.3, pp. 349-354

1. zero,m 3. bounce, flatter 5. Answers will vary.

7. polynomial, degree 3 9. not a polynomial, sharp turns

11. polynomial, degree 2 13. up/down 15. down/down

17. down/up; (0, —2) 19. down/down; (0, —6)

21. up/down; (0, —6) 23. a. even b. —3 odd, —1 even, 3 odd
e flx) = (x +3)x + 1)? (x — 3),deg4 d. xER,y E[-9, 0)
25. a. even b. —3 odd, —1 odd, 2 odd, 4 odd

c f(x) = —(x + 3)(x + I)(x — 2)(x — 4),deg 4

d. xER,y €E(—00,25] 27. a. odd b. —1even, 3 odd

e flx) = —(x+ 1)*(x —3),deg3 d. xER,yER

29. degree 6; up/up; (0, —12) 31. degree 5; up/down; (0, —24)
33. degree 6; up/up; (0, —192) 35. degree 5; up/down; (0, 2)
37.b 39.¢ 41.c

43. y 45. y 47. y

10 . s B0
8 i 8

el e
4 4

N f ERE

i1

—10-8-6-3 2% 4.6.810x ~10-8-6-4-2, | 2|4 6.8 10x -10-8=6-420\[[ 226 8 10x

e\ f i b I ERE Lodednd
=6 J <6

{gNiii g

10 -10
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49. y 51. ¥ 53. y
O E E 20
i i : 16
i ; . : LR

~10-8=6-4-2, 4.6810x -10-8-6-4-24 {'2 4.6.810x
S I I Srdiord
6 ,

4.6 810x

*
3
e

-6
Lagloi

10 10 -
55. y 57. y 59. y
s AP ; ; 20 :
16
b i ?‘ feoed
~10-8-6-4-2,J\ 4.6 8 10x 246 810x - 0—37574—@ \{f 6.810x
it N RN ; \/o

=10

61.

67.

2345«x

—5-4-3-2-L | £ 2345 -5 ,3,2_,/6 1.2.3.4.5x 75741\721
Yifo b 1

I fol v

o1 -

3. 75.

—5-a-Fa-dgN1F 3 a5 5431 12345
e\ 2

; -24 ; g
M Lo DN

77. h(x) = (x + 4)(x — V3)x + V3)x — iV3)x + iV3)
79. f(x) = 2(x + 3)(x — ﬁ)(x + V2)(x — \/5)()6 + \/g)
81. P(x) = (x + 4)(x — 1)(x — 3), P(x) = &(x’ — 13x + 12)
83. a. (=3)% + (—1)* + (2)* + (4)* = (=2)* — 2(—13)
9+1+4+16=4+26
30=30v
b. (x + 3)(x + 1)(x — 2)(x — 4) = x* — 2> — 13x% + 14x + 24/
85. a. 280 vehicles above average, 216 vehicles below average, 154 vehicles
above average b. 6:00 A.M. (r = 0), 10:00 A.Mm. (1 = 4), 3:00 p.M. (1 = 9),
6:00 PM. (1 = 12)
¢. max: about 300 vehicles above average at 7:30 A.M.; 30
min: about 220 vehicles below average at 12 noon a0

SRR

w(t)

60| 2-A 6.8f101214167

87.a.3 b. 5 ¢ B(x)=x(x — 4)(x — 9), —$80,000
89. a. 700
L e Ll el i B o Rl e

n=4 =100
—100 , quartic;

HuartickEea
d=gxtithx i+ te

b. t = 1.7 (7:42 A.M.), 227 vehicles; t = 9.9 (3:54 p.M.), 551 vehicles
c. t=793(1:56pPM.)and t = 11.27 (5:16 p.M.)

91. a. 150
== zErY0EYEEENL RGN Y+

n=c Y=7/H.BEZE
—20 , quartic;

uarticEeg

g=gwxithx i+ 4
a=-. 35748843858
b=7v.535226267
c=-49, FE999182
d=111.6871342
le=, @B24924 3019

b. morning: t = 1.72 (11:43 AM.); evening: ¢t = 9.11, (7:07 p.M.)

c. t = 498 (2:59 p.M.), about 33 customers

d. = 7.92(5:55pPM.) and r = 10.02 (8:01 P.M.)

93. a. f(x) = o0, f(x) > —0o  b. g(x) —= o0, g(x) = co; x* = 0 for all x
95. ¢ = —18  97. verified 99. verified,x =1 + 2i 101. yes

Mid-Chapter Check, p. 354
LaxX+87+7x—1d4=("+6x—5x+2)—4

3+ 82+ Tx— 14
p S T 2 e —5—

x+2 x+2
2. /0 =@x+ 3+ ) —Dx—2) 3 A-2)=1
4. f(x) =x — 2x + 4 5. g(2) = —8 and g(3) = 5 have opposite signs
6. f(x) = (x = 2)(x + 1)(x + 2)(x + 4)
T.x=-2,x=1,x=—-1*3i
8. e 9. o

X3

4/\:2:: :

~10-8=6-4-23 | \2/4..6.8.10x ~10-8-6-§- 24.6810x
o\ T Y RO
9 i i

—10

10. a. degree 4; three turning points b. 2 sec

e A(t) = (t — 1%t — 3)(t — 5),A(r) = t* — 10£ + 32 — 38 + 15
A(2) = 3; altitude is 300 ft above hard-deck, A(4) = —9; altitude is 900 ft
below hard-deck

Reinforcing Basic Concepts, p. 355
Exercise 1. 1.532 Exercise 2. —2.152, 1.765

Exercises 4.4, pp. 366-371
1. as x — —oo0,y—2 3. denominator, numerator 5. aboutx = 98
7. x=3,x€ (—00,3) U (3, 0)

9. x=3,x=-3,x€ (o0, -3)U(—
1. x=x=1,xE (00, -3) U (-

(ST OS]



13. No V.A., x € (—00, 00)
17. x =3,n0 19. x =2,yes;x = —2,n0 21. y = 0, crosses at (3, 0)
23. y = 4, crosses at (7%, 4) 25. y = 3, does not cross

27. g(x) = 0, r(x) = 8x directly; the graph will cross the horizontal
asymptote at x = 0.

15. x = 3, yes; x = —2, yes

Igt-zr'stcti-:-n _

-5

29. g(x) = 2, r(x) = —8x — 8; the graph will cross the horizontal
asymptote at x = 1.

10
-10 ===
Interseckion
=l i Iv=z
-10

31. (0, 0) cross, (3, 0) cross
35. (0, 0) cross, (3, 0) bounce

33. (—4,0) cross, (0, 4)

37. ¥ 39. y 41. y
B B 10 B e 0
H 8 H
. 6 6
N B FREYY IR i 4
+ ; L Ll [
b o=
2.4.6810x -1 oo B 2.4.6810x - 10 @iy 46 810
. i 7 R
6 i 6
-8 g8
~10 ~10
43. ¥ 45, y 47. v
: T t
£ B
6]
gl [ | ;
o) B 2 L B
A 1 1
2176 R0y “10-8-6-4-2, [\ 14 o~ T0 ¢ “10-8-6-4-N | 2} 6.8.10x
<6114 / H
-10 WY —H
49. v 51. v 53. y
10 B B ¥ 0
8 8
ERESY 6
4 4 4
=2} 2 2
T o
-10-8-6-4-2,1 2. 4.6 8 10x -10-8-6-4-2A :. 4.6.810x ~10-8-6-4 4.6.810x
Sl . 1 DA A
T B
g B
-10 —H =
2
x~—4
57. f(x) = >
—x
61. YC)
io
sl /
6
4|3
2{y
S10-8-6-4, 4.6.810x
4
ol
-8

63. a.

Population (100s) Population density approaches zero far from
b. 10 mi, 20 mi ¢. 4.5 mi,

704 people per square mi

town.

Dok o ®

e

5 15 25 35 45 Distance
(mi)

Student Answer Appendix SA-23

65. a. 5hr; about 0.28 b. —0.019, —0.005; As the number of hours
increases, the rate of change decreases. ¢. h — oo, C — 0; horizontal
asymptote 67. a. $20,000, $80,000, $320,000; cost increases dramatically
b. c. asp—100 ,C— o0

Cost ($1000)

555 5020 o0
69. a. 2; 10
W) b. 10;20 c¢. On average, 6 words will be

50 (1. 46)
0 remembered for life.

30
20

10

10 20 30 40 50¢

71. a.
v b. 35%; 62.5%; 160 gal
09 d. 70%; 75%

0.7

c. 160 gal; 200 gal

0.5
0.3
0.1

70 140 210 280 350 x

73. a. $225;$175 b. 2000 heaters ¢. 4000 heaters d. The horizontal
asymptote at y = 125 means the average cost approaches $125 as monthly
production gets very large. Due to limitations on production (maximum of
5000 heaters) the average cost will never fall below A(5000) = 135.
75. a. 5 b. 18 c¢. The horizontal asymptote at y = 95 means her
average grade will approach 95 as the number of tests taken increases; no
d. 6 77. a. 16.0,28.7,65.8,277.8 b. 12.7,37.1,212.0
c. a. 22.4,40.2,92.1,388.9 b. 17.8,51.9, 296.8; answers will vary.

—4 1

79. y=—x— =

3 ; 8t 83 Gx + 16)(4x —3) =0

Exercises 4.5, pp. 380-384

1. slant 3. two 5. Answers will vary.

2 -4 4+ 9 IS 4
7. F(x) = x+2 * E
-4 x=-2 2f A
—10-8-6-4-2; 2.4.6810x
(=2, +4) L
=6
=8
~10
N !
— 2 —_ 3 Yy
z & x# —1 H
9. G(x) = x+1 AR
—4 x=-1 _ 2
flU*X*ﬁ*‘?*Zz 4.6.810x
M1, <4y
6
S
-10
3x — 27 3 spi0f
-3 72 ]
_ NG .
11. H(x) 3 3 )
7 X = E *IO*E*ﬁ*f]*z 4.6 ?10)(
-6
-8
~10
3
x — 8 y
#2 )
BPR)=9x-2 opfe
12 =2 12} 4.@12)
Heaee
8 4 5| 48 x
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15. Q(x) =

v

43 —-x-3 voiie
Treaes Tt A/
17. R(x) = _ZX Y= =3 (G e Loy

5] 2.4.6810x

2 x =1 S

21. 23.

B 10
§ 8
el
I \4 :
(=V3,00\2,

WE R %S

A

—10-8-6-4- 2.4.6810x
74 Serdord
-6
Logdiii
~10

27. 29, ,
Tk
: dly=x
—LO : (=2.0)4 ('1.0)'
“10-8-6-4-2§ 12 4 6 8 10x ~10-8-6- 4 24.6810x
; -6
[ N :
-10 fI(P
33. ) 3s. .
Ly =x=1 A 10 Ny
i ! x=—3 (Uy
ve Coidall :
[N | WACR) (=2,0) &A:HI
—10-8-6-35012 4 6 810 ¢ -10:8-6-405 [ 2.4.6. 8.10x
a0 JEITIR R
/=6 ; 6
8 bl
-10 10
37. , 39. , 41. ,
) 7 7 ) 7 7 Y y=x
‘.\'=*l“1 : ! y =X P ! =}
x==1 ;
O DL P Iy 4 i A
[ 2 il 20 R, 7020 Lol 20
~10-8-6-4-24472 4.6 8 10x ~10-8-6-3L0(/2 4.6 .8 10x ~10-8-6-47 4.6.810x
R 4480, ~4) (0,0
£ a : -
1 ~10
x=-1
43. \
(04
f
I
dy=ao
3
J 12345

53.a.a=5y=3a+15 b. 605 c. 10

43 + 53x + 250
55. a. A(x) = 4 St 250 x=0,y=4x + 53

X
b. cost: $307, $372, $445; Avg. cost: $307, $186, $148.33
c. 8,$116.25
d. 300

-

Hll‘ll
n=7. 5055555 LT=116.24EEE L

0

57. a. S(x,y) = 2% + 4xy; V(x,y) =x%y b,y = %; Sx) = @
¢. S(x)is asymptotictoy = 2x%. d. x = 2ft3.5 in.);cy ~ 2 ft3.5in.

59. a. A(x,y) = xy; R(x,y) = (x —25)(y —2) b.y= ix_+2555;
A(x) = % c. A(x) is asymptotic to y = 2x + 60

d. x=11.16in.;y = 893in. 6l. a. h = :\; b. § = 2w + ZTV

c. §S= L:ZV d. r=576cm, h = 1151 cm; S = 625.13 cm?

ar +2V

63. Answers will vary. 65. S = ;r=3.1lin,h = 3in.

67.y=3x—4,m=3(0 —4)

69. a. P =30cm, b. CD = 13cm, C. 30cm2,

5C 4320
d A= Zﬁécm andA = 169( cm?

Exercises 4.6, pp. 391-395

1. vertical, multiplicity 3. empty 5. Answers will vary.

7. x€(=3,5) 9. x€[4,00)U{-1}

11. x € (=00, —2]U {2} U [4,00) 13. x € (-2 —V3, -2 + V3)
15. x € (—o0, =3]U{1} 17. x€(-3,1)U (2, 0)

19. x €(~0, —3)U (—1 1)U (3, 00)

21. x € (—o0, =2) U (=2, 1)U (3,00) 23. x€[—-1,1]U {3}
25. x € (—o0, —2) U (2, ) 27. x € (=00, —2]U (=1, 1) U [3, 00)
29. x [ 3,2) 31. xE (oo, —2)U (-2, —1)

33. xE(—00, =2)U[2,3) 35. xE(—o0, =5)U(0,1)U (2, 00)
37. x€ (=4, -2]U(1,2]U(3,00) 39. x€ (=7, -3)U (2, 0)
41. x € (=00, —2]U(0,2) 43. x € (—o00, —17)U (=2,1) U (7, c0)
45. x€ (-3, F)U(2,00) 47. x€(-2,00) 49. xE(—1,00)

51. (=00, =3)U(3,00) 53. x € (—o0, =3] U [5, )

55. x€[-3,0]U[3,00) 57.d 59.b 6L a. verified
b.D=—4p+p +3%5p=-39=-"2p=7.9=1

¢ (=00, =3)U(=3,3) d. verified

63. d(x) = k(' — 1920 + 1024)  a. xE€ (5, 8] b. 320k units

c. x€[0,3) d.2ft 65. a. verified b. horizontal: r, = 20, as r,

increases, r, decreases to maintain R = 40; vertical: r; = 20, as r,
decreases, r, increases to maintain R = 40 ¢. r; € (20, 40)
67. R(r) = 0.017% + 0.1 + 30 a. [0°,30°) b. (20°, c0)

c. (50°,00) 69.a.n=4 b.n=9 c 13
2

71. a. yes, 2=0 b yes, =0

x*+1
x(x + 2

1? > o;(73> 0
(xr—1)

75. R(x) < Oforx € (2,8) U (8, 14)

73. x(x + 2)(x

77. y 79. x €[-3.9]

[l RESEN

“5-d=diy [ 2345

A

A
x/~5

i
7

Making Connections, p. 396
l.e 3.b 5.a 7.h 9.d 1l.a 13. g 15 ¢

Summary and Concept Review, pp. 396-400
Lgx)=x*+6x+7r=8 2. q0x)=x+1;r=3x—4
3.-7 2 13 -6 9 14
—14 7 -7 -—14
2 -1 1 2 10
Since r = 0, —7 is aroot and x + 7 is a factor.
4.8 —4dx+5=(x—-2)+22)+5




5. (x+4)x+ Dx—3) 6 h(x)=(x— 1)x—4)x*+2x+2)
7.3 4 8 -3 -l
2 5 1
4 10 2 0
Since r = 0, 3 is a root and (x — 3) is a factor.

8. 3 1 -2 9 ~18
3i -9 -—6i 18
I —2+3i —6i 10

Since r = 0, 3i is a zero
9. =71 1 9 13 —10
-7 —14 7
1 2 -1 =3
h(=7) = =3
10 P(x) =x —x* = 5x+5 1L Clx) =x* -2 + 5" — 8x + 4
12. a. C(0) = 350 customers b. more at 2 P.M., 170
c. busierat | M., 760 > 710 13. {1, £10, £2, =5, +5 =3 +i +3
14. x=-12,3 15 P(x) = 2x + 3)(x — 4)(x + 1) 16. only
possibilities are =1, £3, none give a remainder of zero 17. [1, 2], [4, 5];
verified 18. one sign change for g(x) — 1 positive zero; three sign changes
for g(—x) — 3 or 1 negative zeroes; 1 positive, 3 negative, 0 complex, or 1
positive, 1 negative, 2 complex; 1 positive, 1 negative, 2 complex, verified
19. degree 5; up/down; (0, —4) 20. degree 4; up/up; (0, 8)
21. ] ¥ 22. ¥ 23.

Plx)=(x+2)x+ 1)>@x—1)7

25. a. {xx ER;x# —1,4} b.HA:y=1;VA:x = —1,x =4
c. V(0) = (y-intercept); x = —3, 3 (x-intercepts) d. V(1) =%
26. No—even multiplicity; yes—odd multiplicity

2
xX*—x—6
30. a. y = 15; as |x| = co A(x) = 157 As production increases, average
cost decreases and approaches 15.  b. x > 2000

31. removable discontinuity at (2, —5);

o .
X —ox—4a Loglliiiild
3. H(x) = x+ 1 31
_ Liadlii

=5 x=-l “108-6-4-2,| /4.6 8 10x

-8
-10
33. y 34. v
20 . g 4
16 P
121 o7
81N Y/
4. e 21,4
2
- # T N 6810y ~10:8-6-# 21 2. 4.6 810
/ sg )i H
£
-2 Piffei6
i ZAENNINS B
-20 ‘ -10

Student Answer Appendix SA-25

35. a. . y

10
8
Lef at
4 5
2470
_ e,
*1&8*5»4*22/ 2.46810x
226

b. about 2450 favors ¢. about $2.90 ea.
36. factored form (x + 4)(x — 1)(x —2) >0

Neg Pos Neg Pos
& t © ® outputs are positive for
—4 0 1 2 X E (—4,1) U (2, )
2 _
KX =3x—10 (x—5)x+2)
37. = =0
x—2 x—2
Neg Pos Neg Pos
*® t © *® outputs are positive or zero for
-2 0 2 x€[-2,2)U[5,00)
x+2)(x—1)
—_— =
x(x —2)
Pos Neg Pos Neg Pos
* t © * © outputs are negative or zero for
-2 -1 0 1 2

x€[-2,0)0U[1,2)

Practice Test, pp. 400-401
La fx)=—(x—-5%+9 b. glx)=3x+4)7>+8

.0

i
0121416 x

-10-8-6-4-2.1. 2.4 .6 8 10x

2. (=2,0),y =2x" + 4x 3. a 40ft,48ft b. 49ft c. 14 sec
5 -2
- S.x+2x—-9+
A2+ 1 x+2
6. =31 0 —15 —10 24
-3 9 18 —24

1 -3 -6 8 0 r=0v
7. -1 8 P(x)=x"— 22"+ 9x — 18
9. O(x) = (x — 2)*(x — 1)*(x + 1),2mult 2, I mult2, —1 mult 1
10. a. =1, =18, £2, =9, =3, +6 b. 1 positive zero, 3 or | negative
zeroes; 2 or 0 complex zeroes  ¢. C(x) = (x + 2)(x — 1)(x — 3i)(x + 3i)
11. a. 2002, 2004,2008 b. 4yr c. deficit of $7.5 million

4. x — 5+

12. e 13. v 14. )
500 e B 20 1q
: 1 : A
B i v . B |
i o B AN : AL
\ U\
,]03,6,»‘ 4.6.810x ,108,6,4,24 214.6.810x ~10-8-6-4-.
Bt Y ST Ty
~12
oo Tk : «
=500 ~20 ~ 1

15. a. removal of 100% of the contaminants b. $500,000; $3,000,000;
dramatic increase ¢. 88%
6.2 4 b

eI | 2 4.6 .8 10x ~10-8-6-3-

»4

R

g
50 2K Ny

17. 800 18. a. x € (=00, 3] U[—1,4]
19. a. Y

b. x € (—o0, —4) U (0,2)

>
—4 4 8 12 16 20y
b. h = —V/55;n0 c. 28.6%,29.6% d. ~11.7hr e. 4hr,43.7%
f. The amount of the chemical in the bloodstream becomes neglible.

+x—6
S W0) =2

20. V(x) = 3
® X=2x—3
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Strengthening Core Skills, pp. 402-403

Exercise 1. x € (—o0,3] Exercise2. x € (=2, —1) U (2, o0)

Exercise 3. x € (—oo, —4) U (1,3) Exercise4. x € [ 2, 00)

Exercise 5. x € (—oo, —=2) U (2, 0) Exercise 6. x € [—3,1] U [3, 00)

Cumulative Review Chapters 1-4, pp. 403-404

RiR,
1.R=
R + R,

oa (x— D@ +x+1) b (x—3)(x+2)x—2)
. 11 1009 . L
5. allreals 7. verified 9. y = —x + ——; 39 min, driving time
60 60
X+ 3
2

11. month 9

13. f 7 '(x) =

increases 11 min every 60 days

15 17. X = 63

21. 87.91, —80.09, 1.99

59
23. a. —349.36 — 131.38 b. —% - Ei c. 27.63 + 14.59i

d.0—i 25.a.Ys b.Y, ¢ Y, d. Y; e Ys £ Y,

Connections to Calculus Exercises, pp. 407-408

1. x € (—00,3], 3. x&€[-3,3],ax—>-3,y—>0,
as x — —oo, y = —00; (0, 0); asx—3, y—=0;(0,0);
(0,0), (3,0 (=3,0),(0,0), (3,0

0 2 4 yl'\
4o 20
2 fr/
~ Ry =
/3 4
N7 p
5. x € (— o0, ), down/up; y
(0, —6); (=3, 0), (1, 0), (2, 0) i
PX)
TATATPTAT ‘ X
| /
/
\4

7. maxf(x) =2atx=2 9. max h(x) = 4.5 atx = 1.5V2; min h(x) = —4.5

-2 -=VI9 -2 -=VI9
atx = —1.5V2 11. < 3 ,p( 3 )) or about

(—2.11, 4.06). The skater has a maximum anxiety level of near 4,

-2+ V19 (72 + \/@))m

3 3
about (0.79, —8.21). The skater has a minimum anxiety level of near —8,
shortly after starting his routine.

about 2 min before starting his routine; <

CHAPTER 5

Exercises 5.1, pp. 418-421

1. second, one 3. (—11, —=2),(=5,0), (1, 2), (19, 4)

5. False, answers will vary. 7. one-to-one 9. one-to-one

11. not one-to-one, fails horizontal line test: x = —3,x = —0.5andx = 2
are paired withy = 0 13. not a function 15. one-to-one 17. not one-
to-one, y = 1 is paired withx = —6andx = 8 19. one-to-one

21. not one-to-one; i(x) < 3, corresponds to two x-values
23. one-to-one 25. not one-to-one; y = 3 corresponds to more
than one x-value  27. f~'(x) = {(1, =2), (4, —1), (5, 0), (9, 2), (15, 5)}
29. v l(x) = {(3, —4), (2, —3), (1, 0), (0, 5), (—1, 12), (=2, 21), (=3, 32)}
x—3

4

3L ') =x—-5 33 p'(x) = _Tsx 35 7 '(x) =

3. 'x=x+4

39. xER,yER;f'(x) =x* + 2,x ER, y € R; verified
4. xER,yER;f'(x) = Vi-1l,x€e R,y € R; verified
3. x# =2,y # 0;f '(x) =% —2,x # 0,y # —2; verified
45. x # —1,y # L f'(x) = 725 x # 1,y # —1; verified

I — x
47.a. x=-5y=0 b f'(x)=Vx—5x=0,y=-5

)
)

8
49. 2. x>3,y>0 b v*‘(x):\ﬁ+3,x>o,y>3
X

Sl.a.x=—-4y=-2 bhp '(x)=Vx+2—-4x=-2,y=—4
53. (f (gof)x) =x 55 (feg)lx) = x, (gof)x) = x
57. (fog NE) =x 59, (fog)(x) = x (g°f)x) = x

61 f'(x) = 63. f ') =2x+5 65 f'(x)=2x+6

67. f () =Vx—3 69. f '(x) = i ) ) =2Va+1

2
=2

3

2 » 2

73. D:xZ—E,R:yZO;f (x) = ,D:XEO,R:yZ—g
2

75. D:x23,R:yZO;p7](x)=%+3,D:x20,R:y23

77. D:xZO,R:yZ3;v71(x) =Vx—-3D:x=3Ry=0

79. D:x €[0,00),R:y €E[—2, 00);
D:x €[—2,00),R:y €]0, c0)
81. D:x € (0,00), R: y € (—00, 0);
D: x € (—00, ), R: y € (0, 00)
83. G D:x € (—00,4],R:y € (—00,4];
i D:x € (—0,4],R:y € (—00, 4]

85. a. f'(x) =52 b. (=3, —5),(0, 1), and (1, 3) are on the graph of
(=5, =3),(1,0), and (3, 1) are on the graph of f7! . verified
d. 5

-76 /“/ 7.6

=5

87. a. h™'(x) =+~ b. (0,0),(1,3), and (2, ) are on the graph of /;
(0, 0), (% 1), an (% 2) are on the graph of 7~'  ¢. verified




_

—4.7 4.7

—

89. a. 31.5cm b. The resultis 80 cm. It gives the distance of the projector
from the screen.  91. a. —63.5°F b. f'(x) = F(x — 59);
independent: temperature, dependent: altitude ¢. 22,000 ft

—3.1

N
93. a. 144ft b. f'(x) = Tx independent: distance fallen, dependent:

time fallen c¢. 7 sec
3 —1 3f3x .
95. a. 28,260 ft" b. f '(x) = 4]/ —, independent: volume, dependent:
T

height c¢. 9ft 97. Answers will vary.

99.a. P=2[+2w b.A=m" ¢ V=mur*h d. V=13wh

e. C=2mr f.A=1ibh g A=2%b, +b)h h V=21m"

i a® + b* = 101. =0.472, ~0.365; rate of change is greater in [1, 2]
due to shape of the graph.

Exercises 5.2, pp. 429-433

1. b*,b,b,x 3. a,1 5. False; for|b| < 1andx, > x;, b < b", so
function is decreasing 7. 16,2, 8,11.036 9. 1, é, %, 64

11. 13.

y=0
T U 10-8-6-4-2 [ 2.4 6 8 10

4]

y=

-6
ERRSE Y
—10

increasing decreasing
15. y =3%up2 17. y = 3% left 3
% J Cenyt [
i 6](15) ; ! :
)vzze-;,fﬂ’ﬁl___ eanfal

—_ y=0
“10-8-6-4-2,] .2 4.6.8.10x “-Bz6md-201.2.4.6. 8 10x

-6
il
10

19. y = 3% reflect across y-axis 21. y=(3)5upl

Yy y
2 9)% ‘“2"°’E
[ \ ()
WO

’e 0*10*87674*22 2.4.6.810x “10-8-6-4-2,] 2.4 6 8 10x
et it o
o) e
(R R S e
-10 -10
23. y = (§)" right 2 25. ¢ 27.a 29.b
10) J
43(0.9)
a0
¢
2 (2'])

= () ———————
~10-8-6-4-21.2.4.6 8.10x
i NN
=6
gl
~10

31. 2.718282  33. 7.389056 35. 4.113250

Student Answer Appendix SA-27
37. y 39. ¥
- B 4
i 3
NG
[24a810x PRENEINEY I

oyl
-4
sl

6

43.3 45.3 47. -1 49.4 51. -3 53.3 55.2 57. -2
59.2 61.3 63. x=~28 65 x=~232
67. a. 1732,3000, 5196,9000 b. yes e¢. ast—> 00, P— 00
d. »

50,000

40,000

30,000 /

20,000

10,000

1 2 3 4 5t
days

69. a. $100,000 b. 3yr 71. a. = $86,806 b. 3 yr

73. a. $40 million b. 7yr 75. no, they will have to wait about 5 min
77. 32% transparent  79. 17% transparent 81. =~$25,526

83.a.82 b 48min 85 1 87.75 89.9.5 X 10~ 7; answers will vary

-7
91. 5;7; 24d% — 3a; 24> + 4ah + 2h* — 3a — 3h

93. a. no solution b. {—5, 6}

Exercises 5.3, pp. 442-446

1. log, x, b, b, greater 3. (1,0), 0 5. 5; answers will vary 7. 2% =3
9.7 '=1 11.9°=1 13.8 =2 15.2'=2 17. 7> =49

19. 10° = 100 21 e* =~ 54598 23. log,64 =3 25. logg = —2
27.0=1In1 29. log:27 = =3 31. log 1000 = 3 33. logg = —2

1
35. logs8 =3 37.logg =7 39.1 41.2 43.1 45 — 47. =2
49. —2 51. 1.6990 53. 04700 55. 5.4161 57. 0.7841
59. shiftup 3 61. shiftright 2, up 3

y y

10 10
8 8
NS SR 6
4 : 4 :
2103 MR ER)
’]('787{779’22 2.4.6810x *I(FS*(\*4*22 4.6 .810x
-6
LI IENENE :
-10 -10
63. shift left 1 65. shift left 1, reflect across x-axis
lg Y N y
Al =
La)e A
~10-8-6-4-. 2.4.6810x flthfﬁﬂif;’a' 4.6 810x
_4100,.0) : 74
84 IR 0 I
10 10

67. 11 69. VI 71. V 73. x € (—o0, —1) U (3, 0)

75. x € (% o0) 77. x€(—3,3) 79. pH = 4.1; acid

81. a.=4.7 b. =79 83. about 398 times 85. about 3.2 times

87.a. =24 b. =12 89.a. 20dB b. 120dB

91. about 501 times 93. about 3162 times 95. 6194 m

97. a. about 5434 m b. 4000 m 99. a. 2225items b. 2732 items

c. $117,000 101. a. about 58.6 cfm b. about 1605 i

103. a. 95% b.67% c¢. 39% 105. =4.3;acid 107. Answers will vary.
a. 0dB b. 90dB ¢ 15dB d. 120dB e. 100 f. 140dB
109.2. 2 b.5> ¢ 5

111. D:xER,R:yER ] y

ESR %S

e,
St [ 2 46 810k
i <6

N I

~10

113. x € (o0, =5); f(x) = (x + 5)(x — 4)*> = x> — 3x* — 24x + 80




SA-28 Student Answer Appendix
Exercises 5.4, pp. 453-456

1. e 3. extraneous 5. Answers will vary; Yes, 1.5663025 = 1.5663025
7. x=29964 9. x=1.778 11. x = 2200 13. x = 1.260

65
15. x = lnj +2,x = 47881 17. x = log(78) — 5,x = —3.1079

_In2.32
0.75

23. x=5—10"%,x = —12.7828 25. x =

19. x = ,x~ —1.1221 21. x = & - 4, x = 10.3919

04 _

,x =~ —1.7541

27. (22 — 14x) 29. log(x® — 1) 3L logsd 33. 1og<%l>
X

-5
35. ln(x ) 37. In(x — 2) 39. log,42 41. logs(x — 2)

X
43, (x +2)log8 45. (2x — 1)In5 47. 5log22 49. 4logs 3
51. 3loga + logh 53. Inx+3lny 55 2Inx—Iny

In 60
57. Ylog(x — 2) — logx] 9. %; 2.104076884
n

In 152 log 1.73205
61. 2 ;3.121512475  63. gi; 0.499999576
In5 log 3
log 0.125
65. gi; :
log 0.5
log(x)
67. f(x) = os(3) £(5) = 1.4650; f(15) = 2.4650; f(45) =~ 3.4650;
outputs increase by 1; f(3° - 5) = 4.4650
log(x)
69. h(x) = S h(2) = 0.3155; h(4) =~ 0.6309; h(8) ~ 0.9464;

log(9)’
outputs are multiples of 0.3155; ~(2%) = 4(0.3155) =~ 1.2619

71. verified 73. a. N=AX " b. = 3500 people 75. no,pH =~ 7.32
77. no, pH = 5.9 and the soil must be treated further 79. 600!

81. zeroesatx = 3andx = —2;HA:y = 1,VAx = —1,x =1

83 x=1lorx= -9

Mid-Chapter Check, p. 456

1. a. 2 =logy9 b. 3 =logg243 2. a. 8 =32 b. 1296°° =6
3.a.x=5 b.b=3 4.a. x=3 b.h=5 5. a $71,191.41
b. 6yr 6. F(x) =4-53+2 7.f '(x)=(x— 17+ 3,

D:x € [1,00); Ry € [3, 00); verified 8. a. 4 = log;81, verified

b. 4 = In 54.598, verified 9. a. 27% = 9, verified

b. ¢'* = 4.0552, verified 10. =7.9 times more intense

Reinforcing Basic Concepts, p. 457

Exercise 1. Answers will vary. Exercise 2. a. log(x* + 3x)
b. In(x* — 4) ¢ logiis

Exercises 5.5, pp. 465-468
1. variable, constant 3. uniqueness, one, one 5. False; answers will vary.
7. x=32 9. x=64 11. x = 20, —5 is extraneous

13. x =2, —Jisextraneous 15. x=0 17.x=3 19.x=3

&? — 63
g X —6.1790

27. x = 2; —9is extraneous 29. x = 3e® — %;x ~ 59.7566

21 x=3 23.x=- 25 x=

31. no solution 33. x = 2 + V/3;2 — /3 is extraneous

In 231 In 128,967
35. x = sx=~27968 37. x = ———— x = 24371
In7 3In5
39, x = L;x ~ 17095 41. x = —4.815,x = 102.084
In3 —In2

43. x = 2.013,x = 3.608 45. x = 46.210

C

> 1
ln< )
N a /

—k
51. a. 30 fish b. about 37 months 53. about 50.2 min

47. t = .t~ 5545 49. about 3.2 cmHg

55. $15,641 57. a. 6hr b.18.0% 59. M, = 52.76 tons
61. a. 26 planes b. 9days 63. x = 1.609438

65. a. y =21 b. y=2In(x — 3)
x=2"! x=2In(y — 3)
Inx=(y+1)ln2 %=ln(y—3)
x| F=y—3
m2 e
LS = +3
In2 J yoe
67. a. y = exlnz — 61112‘ — 2x;
y=2"=Iny=xIn2 " =M=y ="M
x1n b

b. y=5bIny=xInb, " = ¢ ,y=¢"forr=Inb
69.a.d b.e c.b d.f e.a f ¢

71. a. x E[—3,00),y €E[0,0) b. x € (—00, 0),y € [—3, 00)
73. 13.5 tons

Exercises 5.6, pp. 477-482

1. Compound 3. Qpe” " 5. Answers will vary. 7. $4896

9. 250% 11. $2152.47 13. 525yr 15. 80% 17. 4yr 19. 16 yr
21. $7561.33 23. aboutSyr 25. 7.5yr 27. no 29. a. no

b. 9.12% 31. 79yr 33. 7.5yr 35. a.no b. 9.4%

37. a. no b. approx 13,609 euros 39. No; $234,612.02

41. about7yr 43. 22yr 45. a. no b. $298.31

G b. p = A 49.a.r=n<mé—l>

pr 1+ rt )4

;) o0 ,, (o)

bt=———"— 5l.a. Qy=—= b.t=

e .
nln(l + L) ¢ g
n

53. $709.74 55. a. 5.78% b. 91.67hr 57. 0.65g 59. about 816 yr
61. about 12.4% 63. $17,027,502.21 65. 7.2%
67. a. f(x) = x*.f(x) = x.f(x) = Va.f(x) = Vaf() = 3
1
b. f(x) = . f(x) = 2 f(x) = = e flx) = x fx) = & f(x) = Vx,

X

47. a. t =

S0 = Vi d ) = g =

x
69. P(x) = x* — 4> + 6x* — 4x — 15

Exercises 5.7, pp. 487-495

1. scatterplot, context, situation 3. beyond 5. (1) clear out old data,
(2) enter new data, (3) display the data, (4) calculate the regression
equation, (5) display and use the results; Answers will vary.

7.e 9.a 11.d 13. linear 15. exponential

17. logistic 19. exponential

21. As time increases, the amount of radioactive
material decreases but will never truly reach 0 or ﬁi::
become negative. Exponential with b < landk >0 2 |*
is the best choice. y = (1.042)0.5626" N
0.1 . g
0 1 2 3 4 5 6
Grams
23. Sales will increase rapidly, then level off 9001 —_—
as the market is saturated with ads and advertising 00|y et
becomes less effective, possibly modeled by a 5 00|
logarithmic function. y =~ 120.4938 + 217.2705 In(x)  **["
100 p
5 15 25 35
Cost
1719
25. a. y b. about 1750 ¢y~ ——————
2000 1+ 10.2870' X
1750 o
2 1500
g 1250 b
2 1000
2 70 *
E soof-®
© 250

10 30 50 70 90x ]Ogistic

Days after outbreak

27. 495 29. 6.25 31. 575 33. 6.84
35. a. about 19 boards b. about 15 days



37. logarithmic, y =~ —27.4 + 13.5Inx

y a. 921b b. 29days c. 34.81b
o 45
i

5
10 30 50 70 90 x
Time (days)

39. logarithmic, y =~ 78.8 — 10.3 In x

y a. 51,000 b. 1977 ¢. 29,900

Offices (1000s)

10 x

0 20 40 60 80 100
Year (1900 — 0)

41. exponential, y = 346.79(0.94)"

¥ a. 155,100 b. 54,200 e¢. 2013
2 6 10 14 18 x
Year (1980 — 0)
43. quadratic y =~ 0.576x> — 8.879x + 394
y a. 360 million b. about 513 million

c. from 1984 to 1990

.

Chicken production (
g

2 6 10 14 18 Xx
Year (1980 —0)

45. linear, y = 6.555x + 165.308
y a. 224.3 million b. 329.2 million c¢. 2010

13 5 7 9 11 x
Year (1990 — 0)

47. linear, P(1) ~ 0.51¢ + 22.51,
2005: 40.4%, 2010: 43.0%, 2015: 45.5%

Percent of U.S. Population

510 15 20 25 30 35 40 x
Year (1970 — 0)

49. exponential, y = 103.83 (1.0595) "
v a. 220 b. The 22nd note, or F#
c. frequency doubles, yes

210

190

' 170

150

erq\lencv

130

1

24 6 8 10 12y
Note number

51. exponential, y = 8.02 (1.0564)"

$41.59/mo, $54.72/mo
gl&
é‘zn o
4
4 12 20 28 36y
Year (1980 — 0)
53. quadratic, y =~ 1.18x* — 10.99x + 4.60; o4
month 8 3
3 [
s 9
ﬂe- ~15
=21
=27
Month

Student Answer Appendix SA-29

22133,

55. logistic, y = ———————————— 2 .| sy © 5 about 55
¢ 1 + 32.280¢ 0307 271 L0 .
s ¢ ',“g"\,"c million, about
i 184 million,
iy about 214
? Seur (1000 30) million; 2014
57. 75 power regression,
0.665
: a. y=x ,9.5AU;
Fi:L1sL2 - b. 84.8 yr
0 15
-]
h=11 Bh V=5
0
59. .12 a. power regression, y =~ 58,555.89x~ %,
o b. about 295 rodents c¢. about 17 predators
61. a. w linear, W = 1.24L — 15.83,32.51b, 35.3 in.
=
:g* Is *
Z .
» 16 20 24 28 32
Length (in.)
6L.b. tcw logarithmic, C(a) = 37.9694 + 3.4229 In (a),
5§ about 49.3 cm, about 34 mo
8 48
E) 44
g 40
5 36,
510 15 20 25 4
Age (months)
63.D:x € (—o0, —2) U (=2, 1) U(1,5) U (5, ), 75

65. max: (—0.4, 1.8)

min: (—3.5, —3.5), (2.3, —1.4)
F)T:x € (3.5, —0.4) U (2.3, 00)
Flal:x € (o0, =3.5) U (—0.4,2.3)

Making Connections, p. 495
l.a 3. ¢ 5 c¢c 7.¢ 9.b 1l.g 13.¢c 15.d

Summary and Concept Review, pp. 496-500

1. no 2. no 3. yes 4.]‘71()6):% 5 ') =Vax+2
6. flx)=x+1:x=0

7. f(x): D: x € [—4, 00), Ry € [0, 00); £ (x): D: x € [0, 00),
Riy€[—4,00) 8. f(x):D:x € (—00,00),R:y € (—00, 0);
() D: (- oooo),R yE (—00,00) 9. f(x): D: x € (—00, 0),
R:y €(0,00);f ' (x): D: x € (0, )RyE( 00, 00)

10. a. $3.05 b. f7'() =52,/ 1 (3.05) =7 ¢ 12days
11. y 12. y 13.

y
10 B w10 o
8 ; 8 ; 8
6 “\iot: : R
[HET) AT Lo \at REVE NN
< % e [REEE [ B
~10-8-6-4-251.2.4.6. 8.10x ~10376-3-25 T 0 910X *l@;ﬁ;-’l;’@;.."_l HR10x
RS BN yEsLogb o LAy =2
-6 -6 -6
[t 2 R B RS R : 8 H
~10 ~10 ~10

14.2 15. -2 16.3 17. 121yr 18.3*=9 19.5° =
20. ¢7%"2 =~ 43 21. logs25 =2 22. In0.7788 = —0.25
23. logs81 =4 24.5 25. —1 26. %




10.

SA-30 Student Answer Appendix
27. y 28. x= -3 Y 29. y
w40 1o ol
: 8 ; 8 811
6 | 6 6 :
3 i s
*]0*8*6*4*22 2.4.6810x ~10-8-6-41% 4.6.810x *]0*8*6*4*22 2.4.6.810x
Al | A NN | e
B RN o S
=10 10 =10

30. xE(—3,00) 31 xE(—00,0)U (6,00) 32. a. 479 b. 1077,
1
B.ax=¢2 box=10*% c¢.x=n98 d x= 5 log7

In4 log 19

34. . x= (%,x ~27726 b. x = §T,x ~ 63938
10° -2.75

ex=nx=3333333 d x=e 7 x=0063

35.a. In42 b, logo30 ¢ In(323) d. log(x® + x)

36. a. 21ogs9 b. 2logs4 ¢ (2x — I)In5 d. (3x + 2)In 10
37.a. Inx+3Iny b.iInp+ Ing

c. %10gx+%logy—%logx—%logy

d. log4 +3logp + 3logqg — 3logp — log g

log 45 log 128 In 124
388 2 20015 b 2 a7 e M2 Gosa
log 6 log 3 In2
042

s~ 0539 39.x= Bl x~2.8074

40. x =123 - 1,0 =x = 4650 41. 753, x = 0.9530

42. x = — 1,x = 6.3891 43. x = 5; —2 is extraneous

44. x =425 45. a. 17.77% b. 23.98 days 46. 38.6 cmHg

47. 18.5% 48. Almost, she needs $42.15 more. 49. a. no b. $268.93

50. 55.0%
51. 20

Fi:L1.L2

o o o o
-3
a
0 35
n=in . .. .. %¥=16B . ...

8

a. logarithmic, y = 12.772 + 1.595Inx b. 16.9 mi/gal
c. the year 2011

52. 10
Fi:Li.L2
TELE =t
0 o 8
n=c MR L
0
8.0

a. logistic, g(tf) = ———— b. = 6.8 microns
¢ 80 1+ 1.0e” %"

c. (4 X 1.96) = 7.84; 5.56 hr (about 5 hr 34 min)

Practice Test, p. 501
1. 3* =81 2. logyss =% 3. %log,,x + 3log,y — logyz

A/ 13 —
MVI S e=10 6 x=—> 7.268 8 —124

4. 1 .
08 \/E 3

~10-8-6-4-2, 2‘6 810x

B A
i -6

Y A
10

11. a. 4.19 b. —0.81 12. fis a parabola (hence not one-to-one),

x € R,y € [—3, 00); vertex is at (2, —3), so restricted domain could be

x € [2, 00) to create a one-to-one function;

Fl)=Va+3+2,xE[-3,00),y€E[2 ).

13. x=1+ ll:‘lig,x ~ 5.0857 14. x = 1, x = —5 is extraneous

15. =5yr 16. a. P = kM“ b. P = 153 1b (M = 20)

17. 19.1 months 18. a. no b. $54.09 19. a. 10.21b b. 34 weeks

20. logisti 391156 0.89
. logistic; y = 3 5 0.89 sec
£ T 1+ 314.6617¢ 00483
40
Fi:L1.L2 ao®?
a
o
0 2
a
o o
W=l f=zl.k
-5

Strengthening Core Skills, p. 503

Exercise 1. about 126 times hotter Exercise 2. about 4.2 hb

Cumulative Review Chapters 1-5, p. 504
Lx=2+7 3 (4+5)—84+5)+41=0
—9+40i —32—-40i +41=00=0V
5. f(g(x)) = x; g(f(x)) = x; Since (f° g)(x) = (g ° f)(x), they are inverse
functions. 7. a. T(¢) = 455t + 2645 (1991 — year 1)
AT 455
A 1 triple births increase by 455 each year
c. T(6) = 5375 sets of triplets, 7(17) = 10,380 sets of triplets
9, ] ¥ D:x € [—10,00),R:y €[ -9, )
h(x)T: x € (—2,0) U (3, o) h(xN: x € (0, 3)

11. x = 3,x = 2 (multiplicity 2); x = —4 13. \/,277 =b

_ 5x —3 _

5oa =" b g ef'(W)=x

of L.

B 4 S
2L
W 2468 10x
Sk

17. x = 5, x = —6is an extraneous root 19. a. about 88 hp for sport

wagon, about 81 hp for minivan b. =~3294 rpm  ¢. minivan, 208 hp
at 5800 rpm 21, x = 5.064 23. x = 0.649, x = —4.967
25. x = 2.013, x = 3.608

Connections to Calculus Exercises, p. 507

3 1
1. 5x+51nx 3. Slogx — 310gy—510gz

1
5. A(x) = Exz y

A(x):

0 t

7. verified (factor out %, then combine like terms and simplify)

1 x + 1
9. t=—1
2 n(l—x)




CHAPTER 6

Exercises 6.1, pp. 521-526

1. Complementary, 180, less, greater 3. r6; 3r°; radians 5. Answers
will vary. 7.a. 77.5° b. 30.8° 9. 53° 11. 42.5° 13. 67.555°
15. 285.0025° 17. 45.7625° 19. 20° 15" 00" 21. 67° 18" 25.2"
23. 275° 19" 48" 25. 5°27'9" 27. No, 19 + 16 < 40 29. 69°
31.25° 33. 625m 35. 41V2ft + 10 ft =~ 68 ft

37. —645°, —285°,435°,795° 39. —765°, —405°, 315°, 675°

41. s =980m 43. 0 =0.75rad 45. r = 1760 yd 47. s = 8.38
49. r~94km 51. A=1156km*> 53. 6 =06rad 55. r~3m
57. 0 =1.5rad;s = 7.5cm;r = 5cm; A = 18.75 cm?

59. 9 =43rad;s =43m;r = 10m; A = 215 m?

61. 0 = 3rad; A = 864 mm% s = 72 mm; r = 24 mm

63. 2mrad 65, grad 67. %rad 69. —"rad 71. 04712 rad
73. 39776rad 75. 60° 77. 30° 79. 120° 81. 720° 83. 165°
85. 186.4° 87. h = 7.06cm;m = 3.76 cm; n = 13.24 cm

89. approx. 960.7 mi apart  91. a. =503 m> b. 80° ¢. =~17m

93. a. 1.57rad/sec b. about 15 mi/hr 95. a. 407 rad/min

b. ¢ ft/sec = 0.52 ft/sec ¢. about 11.5 sec 97. a. 3142 radians per
minute b, 524 feet per minute ¢. 34 seconds 99. a. 1000 m b. 1000 m

1000V2 m =~ 14142 m

1000 m V2 (1000) m

1000 m
101. 502 or about 70.7 mi apart 103. a. ~50.3°/day; ~0.8788 rad/day
b. =0.0366 rad/hr ¢. =6.67 mi/sec 105. 34.9 m/hr 107. Answers

will vary.  109. Shift left 3 units, reflect across x-axis, stretch by a factor
of 2, shift down 1 unit 111. y = 2x — 3

Exercises 6.2, pp. 537-542

y .
—; sect, csct,cott S. Answers will vary.
x

0 () (Y1)
"\ 676

1. x, y, origin 3. x,

5 —12
7. (—0.6, —0.8) 9. ( )

13’ 13 4 4

15. (—0.9769, —0.2137) 17. (—0.9928, 0.1198)
< 3—1><\f 1)( 3—1)
19.
272 272
N i) (et
6 '6//\ 6 6

23, (- 03%25 094%1) (—0.3325, —0.9431), (0.3325, —0.9431)
25. (0.9937, 0.1121), (—0.9937, 0.1121), (—0.9937, —0.1121)
V2 ,\/) 3 w(ﬂ/ﬁ ;1)

27. verified 29. Z’(

27 2 e\ 2 72
T (V2 V2 T \/51) V2 V2
=== ) 35 = —— =) 37.a —= b —
3 4’<2’2>3 6’(2’2 3. a. == b
V2 TNV2 V2L oNV2 V2 V2
c. ) © T, e. ) © T, g. 2 -y
3 -3 -3
39.a. =1 b.1 ¢ 0 d. O 41.3.% b.T\f C.T\f
V3 3 V3 -V3 V3
d — e — f — h. ——

2 2 2y B, v
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43. a. 0 b. 0 c. undefined d. undefined
45, sint = 9.6, cost = —0.8,tant = —0.75,csct = 1.8, sect = —1.25,
cott = —13

47. sint = 7%, cost = *1%, tant = %, csct = 7%, sect = 7%3,
cotr = ]57
. V21 -2 -V21 5vV21
49, sint = ,COSt=—,tant = ,csct = T
=5 —2V21
sect = ——,cott =
21
—2V2 -1 -3V2
51. sint = 7\[ cost=—,tant = 2V2, csct = 4\/,
V2
sect = —3,cott = = 53. Q0.7 55. QIV,0.7 57. QI 1
2 7 2 37 5
59. QIL 1.1 61. = 63. = 65 2 67. - ¢9. 2 2T
3 6 3 2 4" 4
m 3 37 S _
S T 75 0m TTa &3 b (FEIH

79. 2.3416 81. 1.7832 83. 35416
5 12 512 122 _ 144 _ 169 _
85 a (515 ). (H) + (B = 169 + 169 =169 —
cost=,%,tant=%,csct ,2,€ect S,cott—
7 24 72 24\2 _ 576 _ 625 _ 24 T
b. (35,35, 1), (35)” + (35) st =8=1 Slnf = 35, COST = 35,
tant =2 cscr =2, sect =2, cotr = 4

12 35 1212 35\2 _ 144 1225 _ 1369 _ .o _ 35
c (373 1) (27) (27) = 1360 T 1360 = 1360 = 1; Sint =33,

12 35 37 — 37 _i
cost =37, tant = 12, csct = 35, sect = i3, cott = 33

d. Gnab 1), @) + (D = tesr + 1681 = Tes1 = Lsinz =4,
cost=gntans =%, csct =, sect =4, cotr = 35

87. (—0.4161,0.9093) 89. (0.2837, —0.9589) 91. 193.2 cm, 51.8 cm
93. 50 cm right and 86.6 cm above center of circle 95. a. 5 rad

b. 30rad 97. a. 5dm b. =6.28dm 99. a. 25AU b. = 6.28 AU
101. yes 103. range of sinfand cos ¢ris [—1, 1] 105. a. 2t = 2.2

b. QI ¢ cost=0.5 d. No 107. a. d =10 b. midpoint: (1, —1)

+

L)
N
S

3
c.m:Z 109. a. x = —6,4 b. x =24

Exercises 6.3, pp. 555-560

1. increasing 3. (—o0,00), [—1,1] 5. Answers will vary.

7.
t y =cost
T —1
™ | v
6 2
S5 V2
4 2
47 1
3 2
E
S 1
3 2
™ | V2
4 2
1 V3
6 2
2 1




SA-32 Student Answer Appendix

9. a Tor b. sin il 0.25882 ¢. same as second row <7T >
s A s D smes =0 .S 5 63. a. 3ft b. 80mi ¢ i = 1.5cos| —
12’6 4 12 a mi ¢ cos{ 35%
11.a. I b.V ¢ IV d. I e III -
15. . 65. a. D = —4 cos<ﬁt> b. D =386 c¢. 72°
A 67. a. D = 15 cos(mr) b. at center
r ¢. Swimming leisurely. One complete cycle in 2 sec.
1 69. a. Grapha b. 76 days c¢. 96 days 71. a. 480 nm — blue
b. 620 nm — orange 73. I = 30 sin(507t), [ = 21.2 amps
75. Since m = —M, 0;
1 y | avg. value = 3; shifted up 3 units; avg. value = 1
23. A|=2,P =27 E
0 3
y y E 5
[N 2
[N N [ - 13
VARV VY \\ r 3m 1
2
21 3
25. |A| =3P =2m 27. Al=1LP=m 77. g(1) has the shortest period;
/ \\ /:\ [\ [\
oy t
\/ \\ | \ II \/

29. A/ = 08, P = 31 A= 4,P = 4 , 200
79. distance = —= yd = 115.5 yd
’ B 3 y y
g 4 . . . 3 7.
\iiifi\eof \ oo 8l.a.3—4i b. -1 +6/i ¢ 7—3i d. —— — —i
/ / 2 2
\forvfr \ / \”/ N Exercises 6.4, pp. 571-577
o X 1. m, P = é 3. odd, —f(r), —0.268 5. a. Use reciprocals of standard
33. 1A/ =3,P=1% 35. |A|=4,P=¢ values. b. Use reciprocals of given values.
g - T e O T
’ AR RTA\ | \
LX) \
\fiiAig ! R EEr —
\i/ \/ . i 1
37. A= 2.P = i)
Al 12 11. y 13. v
: AR AN TSI A
2 Vi) \1] \:f
[\ [\ 2
\
1 1 27t ’
o |
e AT AL 1 b

39. Y, = 0.86392, Xmin = 0, Xmax = 1/1336, Xscl = 1/13,360, 1
15. 0, 7, 1,V3,und. 17. 1.6,0.8,0.5, 1.4,0.7, 1.2

Ymin = —2, Ymax = 2, Yscl = 1 V3
41. \A\=2»P=§7g 43. [A| =3,P=m,f 45. |A| =3, P =5mb 19.a. -1 b. V3 ¢ -1 d V3
2 Tmo | Tm 5w 3w
47. A/ =4,P=7,d 49.y=—3cos(8) 51.y= 6cos<7t> 2L.a. 7~ b~ e d
53.y =3sin(l) 55.y = —5 sin(10m) 23, und. V3. 1 o 25 137 337 397
37 T VY 24 7 247 24
57. red: y = —cos x; blue: y = sinx; x = L -
4" 4 27. —1.6,4.6,78 29. — + wkkEZ
59. red: y = —2 cos x; blue: y = 2 sin(3x); 10
y o 27 3w 7w llm T 15w 3.~ 4wk kEZ
874787 8 478 12

61. a. 1007 cm? = 3142 cm® b, 200 cm?; it is a square.

L A The area of the polygon seems to be
10 | 293.89 | approaching the area of the circle.
20 | 309.02
30 | 311.87
100 | 313.95




33, y-2wnray yetans 35. y=cotx  y=3cotr
" I (R
k II‘I h| HIN H
| |
i) LA
e g 43 [IEVE %5
(1 1
i S I
37. y 39. y
| | \ |
Il ] \ \
[ Yot
| / \ \
| | | |
14
41. y 43. ¥
| | \ |
/ | \ \
ER 3 f
/ [ \ \
| | | |
Y
45, y 47. y
| | \ |
/ / \ \
t it
/ | \ \
| | | |
A/

1
49. P=4mb 51.P=1%d 53 y=2csc(5m) 55.y=3 tan<?>
2 3
57y = 2cot(?”z> 59. %?” 61. about 137.8 ft
63. a. 20mcm = 62.8 cm  b. 80 cm; it is a square.

c. P P
10 | 64.984
20 | 63.354
30 | 63.063
100 | 62.853 getting close to 207

65. a. no; = 35° b. 1.05 c. Angles will be greater than 68.2°; soft
rubber on sandstone

67. a. 5.67 units b. 86.5° c¢. Yes. Range of tan 6 is (—o0, 00).

d. The closer 6 gets to 90°, the longer the line segment gets.

“1+Vs5

69. sin 0.6662394325 = 0.618033989 ~ ; COs X = tan x can be

rewritten as sin’x = 1 — sin x, which can in turn be converted to
sin?(—x) = 1 + sin(—x), which is the basis of the golden ratio.
71. 21,266,032 km?

73.

t x y
0 1 0
a V2 V2
4 | 2 | 2
T

3 0 1
T -1 0
3 -V2 V2
4| 2 | 2
37
7 0 -1
2 1 0

tan (%) is undefined because %is und.
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Mid-Chapter Check, p. 577
1. a. 36.11°N, 115.08°W b. 24957 mi. 2. 6 = 4.3; A = 860 cm?

3 -V2
3. a. % b. T\/ 4. a. =1.0353 b. =8.9152
-2 . - -3 -V5 -3V5
S.y= 3,sm@— 3,csc0— 2,cos@— 3 ,sec ) = 5
V5 V5

tan 6 = 2? cotd = — 6. 221.8°,3.8713

7. asymptotes: x = —5, =3, —1,1,3,5; 8. |A|=3,P =4,

y
'
]
]
]
'
]
'
]
]
'
]
'

9. a. QIV b. 27 — 594 = 0.343 c. sint, tant

10. a. [A| = 6,P = %’T b. f(r) = —6 cos(gt) c. flm) =3

Reinforcing Basic Concepts, pp. 577-578

S5m
1. (-3, %), cost= —3,sint= % 2.t= o negative since x < 0
T
3. QIV, negative sincey < 0 4. QI, cost = %,sint = % t= 3

Exercises 6.5, pp. 590-595

1. y=Asin(Bt + C) + D,y = Acos(Br + C) + D

3.0=Bt+ C < 2w 5. Answers will vary. 7. a. |A| =50, P =24
b. = —25 ¢ [1.6,104] 9. a. |A|=200,P =3 b. —175

c. [1.75,2.75]

Y . s
11. y = 40 mn(Et) + 60 13. y =8 sm<f> + 12

180"

10t 201

80 16

60 12

40 8

20 4

6 12 18 24 301 60 120 180 240 300 3607

15. 2. y=>5 sin(%t) + 34 17. a. y = —6.4 cos(%t) + 124
b. ot b. .
c. =~ 1:30 A.M., 10:30 A.M. c. = 134 days

19. a. P=11yr
b. wt? ¢. max = 1200, min = 700 d. about 2 yr.

1200

000 [

600

300

2m
11
23. |A| = 120; P = 24; HS: 6 units right; VS: (none); PI: 6 = ¢ < 30
25. |A] = 1; P = 12; HS: 2 units right; VS: (none); PL: 2 = r < 14
27. |A| = 1; P = 8; HS: Z unit left; VS: (none); PI: -2 =1 < %

29. |A| = 24.5; P = 20; HS: 2.5 units right;

VS: 15.5 units up; PL1: 2.5 =+ < 22.5

2
21. P(t) = 250 co{ (t - 2.75)} +950; P(r) = 250 sin<T;Tt) + 950
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31. |A| = 28; P = 12; HS: 3 units right; VS: 92 units up; Pl: 3 = r < &
33. |A| = 2500; P = 8; HS: § unit left; VS: 3150 units up; Pl: -3 < < %

35,y = 250 sin<1t) +350 37.y=5 sin(lt + 3) +13
12 50

2
39. y = 4Sin<it + E) +7

180 4
4Ly 43.
s
Sl
JU- TN 1 \
0 :
T 6 s o0r -1 RN
s /
-3
—4
45. " 47.
1 A
i} o 1
AR
/I i
- i t
g oS A ) |
[
YLy
51.
X
G
Bl
- t
\
sV
oy
2 2 1 1 2
$3.P=""B="Tf=—P=—B=""=2nf
B P P f 1f

1
Asin(Bt) = Asin[(27f)t] 55. a. P = 4sec,f = chcle/sec
b. —4.24 cm, moving away c¢. —4.24 cm, moving toward
d. about 1.76 cm; avg. vel. = 3.52 cm/sec; greater, still gaining speed
5
57. d(1) = 15 cos<7”t>
61. D,:y = sin[146.84 (271)]; P =~ 0.0068 sec;
G;:y = sin[392(27t)]; P = 0.00255 sec

59. red — D,; blue —> A,

63. y =52 tan(%x); P = 12; asymptotes at x = 6 + 12k, k € Z;
using (3, 5.2), |A] = 5.2; at x = 2, model gives y = 3.002; atx = —2,
model gives y = —3.002; answers will vary.

65. Answers will vary; y = 11.95 tan 6; P = 180°; asymptotes at

0 = 90° + 180°; |A| = 11.95 from (30°, 6.9 cm); pen is = 12 cm long.

T
67. a. L(r) = 10 csc (g t) b. 20 m

69. a. Caracas: = 11.4 hr, Tokyo: = 9.9 hr
b. (i) Same # of hours on 79th day & 261st day
(ii) Caracas: =~ 81 days, Tokyo: =~ 158 days
16
Y=0.685inl(2Tw/ 2B51R-70

0 365

L R 1

71. a. Adds 12 hr. The sinusoidal behavior is actually based on hours
more/less than an average of 12 hr of light. b. Means 12 hr of light and
dark on March 20, day 79 (Solstice). ¢. Additional hours of deviation
from average. In the north, the planet is tilted closer toward the Sun or
farther from Sun, depending on date. Variations will be greater.
73. Answers will vary. 75. QIII; 3.7 — 7 = 0.5584
ivs

3

-2
77. sum: —2, difference: 2i \/5 product: 6, quotient: T -

Exercises 6.6, pp. 604-610

1. 9 = tan”'x 3. opposite, hypotenuse 5. To find the measures of all
three angles and all three sides.

7. sin 6 :%,CSCG :}%,sece :?,tane :%z,cote :1‘%
9. cosf =12, sec® =5, cotf =5, sinh =8 csch =5

11. sig():%,tanf):%,cscé) %,cos@=#,sece=¥
13. Angles Sides 15. Angles  Sides
A=30° a=98cm A=45 a=99mm
B=60° b=98V3cm B=45 b =99mm
C=90° c¢=19%cm C=90° c¢=9.9V2mm
17. Angles Sides 1. Angles Sides
A=22° a=14m A=32° a=56mi
B =68 b=3465m B =58° b =896mi
C=90° ¢=3737m C=90° c¢=10.57 mi
verified verified
21. Angles Sides
A = 65°| a=625mm
B =25°| b= 29144 mm
C =90°| ¢ = 689.61 mm
verified

23. 0.4540 25. 0.8391 27. 1.3230 29. 0.9063 31. 27° 33. 40°
35.40.9° 37. 65° 39. 44.7° 41. 20.2° 43. 18.4° 45. 46.2°
47. 61.6° 49. 21.98 mm 51. 3.04 mi 53. 177.48 furlongs

55. They have like values. 57. They have like values.

1 1 2
61 21° 63 L3 V3 V3L Wz%

59. 437 222737272 V3
65.6+2V3 67.7+4V3 69.6=11.0°p ~239°y=~ 145.1°
71. approx. 300.6 m 73. approx.481.1 m 75. 87 {t9in.
77. a. approx. 250.0 yd b. approx. 351.0 yd e¢. approx. 23.1 yd
79. approx. 1815.2 ft; approx. 665.3 ft 81. approx. 118.1 mph
83. approx. 386.0 Q)
85. a. 875m b. 1200 m
c. 1485 m; 36.1°

875 m

1200 m
87. approx. 450 ft 89. a. approx. 20.2 cm for each side
b. approx. 35.3° 91. S85°W 93. a. approx. 3055.6 mi
b. approx. 9012.8 mi ¢. approx. 7 hr, 13 min
95. a. local max: (=5, 2), (2, 3); local min: (=2, —1), (=7, —=2), (6, —3)
b. zeroes: x = —6, =3, —1,4
c. Tx:x € (=5, —2) U (2,6); Tx)T: x € (=7, =5) U (—2,2)
d. T(x) > 0:x € (=6, =3)U (—1,4);
Tx) < 0:x € (=7, -6)U (=3,—-1)U (4, 6)
97. d = 5374 in. D = 65.82 in.



Exercises 6.7, pp. 618-621

1. origin, x-axis 3. positive, clockwise 5. Answers will vary.
7. slope = V3, equation: y = V3x,

3 1
sin 60° = %, cos 60° = 5, tan 60° = V3

9. e QI/IIL;
3 3
4,3):sinf = —; (—4, —3):sinh = ——
(4, 3): sin 5 ( ): sin 5
0 4 0
cos ) = — cosf = ——
5 5
3 3
tan 6 = — tan § = —
4 4
11. y QII/QIV;
B 2
ur
2N
. 1 . 1
(=3, V3):sinf = E; (3, —\/§); sin 6 = =
0 V3 0 V3
cosh = —— cos 0 =
2 2
tan 6 ! tan 6
anfh = ——— anh = —
V3 V3
13. sin 6 15 0 17 0 8 0 17t0 15
. sinf = —,csc =—,cos0 =—,secld =—,tanfh = —,
17’ 15 17 8 8
8
t0 =—
co 15
. 21 29 =20
15. sinf = —,¢csc @ = —,cos 0 = ——,
29 21 29
0 —-29 an 8 -21 ‘o —=20
< = — tanf = —, =_=
sec 20 a 20 co 21
-V2 2
17. sin 6 =T\[,csc0 = =2, cos 6 =%,
sec® = V2, tanf = —1,cotf = —1
1 3
19. sin0=*,cscﬁ=2,cos(9=£,
2 2
0 2 tan 0 ! to=V3
sec = ——,tanh = ——, coth =
V3 3
4 V17 1
21. sinf = ——, csc O = ,Co8 0 = ——,
V17 4 V17
1
sec f = \/17,tan9:4,cot0:Z
-2 -V13 -3
23. sinf = ——,csc) = ——,cos ) = ——,
V13 2 V13
V13 2 3
sec § = 3 ,tan@—g,cot(?:E
6 Vo6l =5
25. sinf = ,csch = ,C08 0 = ——,
V6l 6 V6l
-Vo6l -6 -5
secl = ——tanf = —,cot = —
5 5 6
-2V5 V21 1
27. sinf = ,csc = — ,C08 0 = ——,
V21 2V5 21

-1
sec® = V21, tan 0 = —2V/5, cot 6 = 27
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29. r =10
3. x=0,y=k k> 0;r=k;

in 90° k 90° 0 tan 90° k
sin = —, cos = —, tan =—
K k 0
sin 90° = 1, cos 90° = 0, tan 90° is undefined
csc 90° = 1, sec 90° is undefined

cot 90° = 0

33. 60° 35. 45° 37.45° 39. 68° 41. 40° 43. 11.6° 45. QII

1 V3 1
47. QII 49. sinf = —5; cos O = T; tan 6 = —7

(5]

51. sinf =

2
;cosezg;tanez -1

3 -1
53. sin0=?\f;cosi9=7;tan9=\/§

1 3
55. sinf = ——;cos 0 = ———tanh =
2 2

Si-

— -5 4
,0800:7,(:089:;,

57. x=4,y=-3,r=5;QIV;sinf = 3

o
W

5 3 4
sech =— tanf = —,coth = —
4 4 3

59 12 35, 7 = 37; QIIL; sin 0 =35 e = =7
. x=—12,y=-35r=37;QlLsin0 = —_— csch = —_,
* Y d 37 ¢ 35

12 37 35 12
cos 0 —7,sec0 —Y,tan(-) —E,cote —g

1 2V2
61.x=2\f2,y= 1,r=3;QI;sin9=§,CSCB=3,COSG=TW,

3 1
sec = —— tanfh = ——, cot = 2\V?2

2V2 2V2
-7 -8
63. x=—VI15,y=—7,r=28; QI sin§ = ?,csc() = 7,
o="Y1 o 8 ano= " cotd 15
cosf) =————sech) = ——,tanh = ——,cot = ——
8 V15 V15 7
65. 52° + 360°% 67. 87.5° + 360°% 69. 225° + 360°k
V3 -1 1 V3 1
71. —107° + 360°% 73. —,—,—V3 75. —, —,——
272 27273
-V3

-1
77. SiHGZT,cos(?:T,tan(?: V3

-V3 1
79. sin0=?\f,c039= —E,tan9= V3

3
81. sinf = —,cos = ——, tan 6 =
2 2

3
83. sinGZT,cosezT,tanOZ

85. QIV, neg., —0.0175 87. QIV, neg., —1.6643
89. QIV, neg., —1.5890 91. QI, pos., 0.0872
93. a. approx. 144.78 units’> b. 53° c¢. The parallelogram is a

Sl sl-

b
rectangle whose areais A = ab. d. A = %sin 0

95. 6 = 60° + 360°% and 6 = 300° + 360°k

97. 6 = 240° + 360° and 6 = 300° + 360°k

99. 6 = 61.1° + 360° and 6 = 118.9° + 360°k

101. 0 = 113.0° + 180°% 103. 1890°; 90° + 360°k

105. head first; 900°  107. approx. 701.6° 109. Answers will vary.
111. a. 12,960° b. 125.66 in. ¢. 15,080 in. d. 85.68 mph

~In0.32

113. ¢ s = 2279 115. y= —3x +2
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Exercises 6.8, pp. 628-633
1. sin(Bx + C),A + D 3. critical 5. Answers will vary.

7.y = 25si E—>+50 9. y = 2.25 sin[ — +3>+525
-y = 25sin{ ox -y =225sin| ox + 4 .

(T 21
11. y = 503 sin ngrT + 782

13. a. y = 49.26 sin(0.213x — 1.104) + 51.43

b. y = 4955in(0.203x — 0.963) + 51 ¢. atday 31 = 5.6
15. a. y = 5.88 sin(0.523x — 0.521) + 16.00

b. y = 6sin(0.524x — 0.524) + 16 ¢. at month 9 =~ 0.12

17. a. D = 2000 cos(%t) b. north, 1258.6 mi

4
19. a. T(x) = 19.6 sin (gx + %) +84.6 b. about 94.4°F
c. beginning of May (x = 5.1) to end of August (x = 8.9)
13
21. a. T(r) = 0.4 sin<1z + 7) +98.6

12 12
b. at 11 AM. and 11 PM. ¢ froms = 1tot =9, about 8 hr

2. P=12,B= 1—”2 c= % using (4, 3) gives A = —3V/3,

sof(x) = —3V3 tan(%x + %) a. f(2.5) = 6.77

b. f(x) = 16 for x = 1.20

25. a. using (18, 10) gives A = 4.14; H(d) = 4.14 tan(%d)
b.=122cm ¢ = 21.9mi
27. a. T(m) =~ 15.328 sin(0.461m — 1.610) + 85.244
110 b. Temp.
Y1=1E . 3ZB=in(0. 461 H-1.810_ Month (°F)
1 71
3 82
0 13 5 95
7 101
9 94
W=t . . .. ¥Y=DE.0EDHZH .
11 80

60

¢. max difference is about 1°F in months 6 and 8
29. a. f(x) = 49.659 sin(0.214x — 0.689) + 48.328 b. about 26.8%

(27 T
c. glx) =495 sm<§x - 5) + 49.5; values for A, B, and D are very
close; some variation in C.
31. a. Reno: R(t) = 0.452 sin(0.3967 + 1.831) + 0.750
b. The graphs intersect at = 2.6 and ¢ = 10.5. Reno gets more rainfall
than Cheyenne for about 4 months of the year.
3

=0 4Ezsindd. 960 +1. 8240

¥=.B6B9577
—0.6

W=2.6z7

35. a. [0,00) b. (—00,00) ¢ (—00,00) 37. 157 = 47.1 ft/min
Making Connections, p. 633
1.h 3.d 5.e 7.¢ 9.c 11.b 13.f 15 h

Summary and Concept Review, pp. 634-642
1. 147.613° 2. 32°52' 12" 3. 10.125 X 13.5 X 16.875

7

4. approx. 692.82 yd 5. 120° 6. % 7. approx. 4.97 units
1

8.~ 9 s=255cm A= 19125 cm?

10. r =~ 41.74in., A =~ 2003.48 in> 11. 6 = 4.75rad, s = 38 m
12. a. approx. 9.4248 rad/sec  b. approx. 3.9 ft/sec c¢. about 15.4 sec

oy (L6 (VI 6 (VI 6)

7 717 7 7 77
7 4
14. sint = ——,¢csct = ———,
4 V7
t 3 t tan ¢ \/7 tr 3
cost = —,sect= —,tant = ————,cott = —
4 3 3 i

2
15. gand% 16. 1~ 2.44 17. a. approx. 19.6667 rad b. 25 rad

18. |A|=3,P = 2m 19. A =1,P=n
4 Y y
3
2 0
1 \ /
:l 3w “/ : \' / ;f
20. A/ =17,P="2 MM =2p=t
. 7p=7 . P=
" ,
I/ \ /‘ \
0 37 i
L i / \ oo
1
- - LD OTANS S 2
2 A =3p=) 23. y = 0.75 sin(61)
. = = . V= U. 1n
77 199 Y s

y 24. green; red

5 398! /V 9
25. P =27 26. y = 4 csc(3mi)
7
y 27. a. tan i) = -1
G\ 4
\ /
Y b. cot<£> - L
- ™ 3w 1 3 \/§
g B B 2 2
ey 2. 8. 1="7 bor="
e A | 3 3
29. v 30. v
A A y
T T 3
P 7 1 - [
v N 3
\4 \4 7




31. 1.55 + kwrradians; k € Z 32. 3.5860 33. = 151.14m
34. a. |A| = 240, P = 12, HS: 3 units right, VS: 520 units up
b.

760

520

280

0 3 6 9 12 151

35. a. |A| = 3.2, P = 8, HS: 6 units left, VS: 6.4 units up

b. Y
N I T

\ /.

= A |

t

- -4 -2 2

36. |A| = 125, P = 24, HS: 3 units right, VS: 175 units up,

T
y =125 COS{E(Z -3)| + 175
3,
37.A=75P= ?” HS: (none),
. . (16
VS: 105 units up, y = 75 sin ?t + 105

38. a. P(r) = 091 sin(%t) + 1.35 b. August: 1.81 in., Sept: 1.35 in.
39. a. A= 080 b. A=64.3° 40. a. cot32.6° b. cos(70° 29" 45")

41. [ Angles Sides 42. [ Angles Sides
A=49° | q=89in. A=~436°| a=20m
B=41° | b~7737in. B~464°| b=2lm
C=90° | c~117.93in. C=90° | ¢c=29m

43. approx. 5.18 m 44. a. approx. 239.32m b. approx. 240.68 m apart
45. approx. 54.5° and 35.5° 46. 207° + 360°k; answers will vary.
47. 28°,19°, 30°

. 3 —-12 —-37
48. a. sinf = —,csc = —,cos = ——,secl = ——,
37 35 37 12
an 0 -35 ‘o —12
npg = ——~ —_“
a 12 35
-3 V1 2 V13
b. sinf = ,csc O = ,cos 6 = ,sec = ——,
3 3 2
@nf= > coth = >
anf = —, coth = —
2 3

3 5
49. a. x =4,y = —3,r=5;QIV;sinf = —g,csc6= -

>
0= seco=>tan0= > coto =+
cos =—,secl =—, tanf = 2 ,cotf = 3
b 5 12 13; QIV; sin 6 12 o=
. x=5y=—12,r=13QIV;sinf = ——csc = ——,
X y r s T csc B
5 13 “12 -5
cosh = —,secH = ,tan = ——, coth = —
13 5 5 12

50. a. 6 = 135° + 180°% b. 0§ = 30° + 360°% or 6 = 330° + 360°%
c. 0~760°+ 180% d. 6~ —27.0° + 360% or 6 = 207.0° + 360°%
51. a. y = 2187.723 sin(0.017x + 1.751) + 2307.437

4450 — 90
b. A = ———— = 2180;
D =90 + 2180 = 2270;
2 2 3 2 359
=365, =B;C=— — —_(184) = =7
B 365 2 365 730
[ 2w 359
y = 2180 sin{ ——x + ———7 | + 2270
365 730

Student Answer Appendix SA-37

c. The largest difference from 0 = x = 365 is about 372 at x = 85.

Y1=2187.72 3H5inC, 017 8+1.7 .

¥=B% ¥=2z2E.6182 .

52. a. y = 19.424 5in(0.145x — 0.748) + 79.581

100 — 67

b. A= = 16.5;

D =67 + 16.5 = 83.5;

— =131,
B
w_,
31

3w 2w T
C=—-—031)=——

2 31( ) 2

2 T

) = 16.5sin{ —x — — | + 83.5
y s1n<31x 2)

c¢. The largest difference is about 7, at x = 26.

Y2=16.55IN(CZ R} 31~/ ).

R=28 ... .. Y=/m.222 . . |

53. a. y = 16.800 sin(0.602x — 2.341) + 70.968
b. x=7 y=287.01°F
¢. The model alternates between slightly overpredicting and
underpredicting output values, and appears to be a fairly
accurate model.

Practice Test, pp. 643-644

™ T
1. a. 45° b. 30° c. s d. 3 2. 30° + 360°%k; k € Z

3. a. 100.755° b. 48°12'45” 4. a. 430 mi b. 215V3 = 372 mi
5.

t sin ¢ cos ¢ tan ¢ csct sect cott
0 0 1 0 undefined 1 undefined
2 | V3 Ll s 28| , | =8
3 2 2 3 3
7 1 V3 V3 -2V3
Tmy LB ¥, V3
6 2 2 3 3
5 2 2
St V2| V2 1 V2 | -2 1

2v3 V3

=~
3
“‘& il I
|
S g,
[\)
S




SA-38 Student Answer Appendix

V21 -5

,tan@z_ ,csch = ——,
2 V2

-V21

5
6. sect = —,sinf =
sec zsm

o -2 ; <1>2+<72\/§)2 1+8 |
coth =—— 7. (= =——+2-,
V21 3 3 9 9

-2V2 -3\2
4

,csc O =

in6 = Lcos 0 =,
s Ccos 3

-V2
sec = 3, tan O = —2\/£,cot0 =T

2
8. a. =225ft9.6in. b. %rad/sec =~ (.1505 rad/sec
c. 11.29 ft/sec = 7.7 mph
9. Angles Sides
A = 33°
B = 57°
C =90°

a = 8.2cm
b = 12.6 cm
c=150cm

T 117 3

10. about 67 cm, 49.6° 11. 579 m 12. a. ? b. T C. 7

13. a. W(r) = 18.4 sin(%t) + 34.1, in ten-thousands of gallons

b. 433,000 gal; 249,000 gal
14. a. D:t€ER, Ry € [-2,2],
P=10A =2

X

b. D:t # 22k+1)forkEZ,

Ry € (—oo, —1]U[l, + 0),P =27

15. a. y = 35.2235in(0.576x — 2.589) + 6.120

b Month Low
(Jan — 1) Temp. (°F)
1 —26
3 —21
5 16
7 41
9 25
11 —14

16. 4|

T
PI:

17. 1260°

18. a. D:t¢§(2k+ ). kEZRyERP =~

E;

N

19 75 '<7Tz Tr>+125
. = /osm| —f — — .
Y 6 2

20. a. t=4 b.t=23

Strengthening Core Skills, pp. 646-647

Exercise 1.

; 0 ™ m ™ m
6 4 3 2
in s 0 1 V2 V3 |
-y - el 2
Smi=y 2 2 2
cost = 1 ﬁ ﬁ l 0
x 2 2 2
3
tant = — 0 \? 1 V3 —_
27 3w Sm - T S
3 4 6 6 4
V3 V2 1 0 L )
2 2 2 2 2
-1 i e VT I B V2 B B )
2 2 2 2 2
-3 3
_\/§ -1 7\[ 0 i 1
3 3
E ise 2 , 47 S b. ¢ a T ; a 1
Xer . . =, =, . =,
ercise a, 33 14 C 6 6
a1=21T
: 4> 4

Exercise 3. a. no solution b. r = 1.2310, r = 5.0522
c. t = 28966, t = 6.0382 d. r= 1.9823, = 4.3009




Cumulative Review Chapters 1-6, pp. 648-649
1. 5<x<3
3.

hyp = 89; 0 = 64°;90 — 6 = 26°

, 7 7 4

5. cost=—,sint=——,tant = ———,sect = —,
4 4 3 3

-4 —4V7 -3 _-3V7

— = ,Cotf = —= =

V7 7 V7 7

7
3
. D:x € EOO ,R:y € [0, 00)

csct =

=
®

. D:x € (=00, =7)U (=7,7) U (7, 0), R: y € (=00, 00)

Nt
se

fx)=0:x€[—4,0]U {4}
f(x) < 0:x€(0,4)
c. fOTxE (-4, -2)U (2, 4)
fadx € (-2,2)
d. function is odd: f(—x) = —f(x)
11. = 1143 ft
13. A

Y

15. x = =9,y =40, r = 41, QII;
-9 40 —40 —41

cosh =——,sinfh =-—,tanh = ——,sech = ——,cscf = —,

41 41 9 9

-9
tg=—:0=~102.7°

0 40
17. S = 18m; A = 135 m?>

3 i
19. y = 5sin<4z = g) +3

21. y

3
23. m = 1, y-intercept (0, —2)

iy

25. about 6.85% 27. ¥ y 29. x =~ 14.61
—-0.2 0.98
—0.4 0.92
-0.6 0.8
—0.8 0.6

Connections to Calculus Exercises, pp. 650-652

1. hyp=x+ 4
. 4 V? + 8x
sin § = ,cos 0 =
+ 4 x+4
0 x+ 4 0 x+4
csch = ,sec O =
4 V2 + 8x
4 Vx® + 8x
tan = —— cot = ———
X+ 8x 4

max: (—2, 4), endpoint max: (4, 0) min: (2, —4), endpoint min: (—4, 0)

Student Answer Appendix SA-39

3.
2+ 16
X
0
in 6 o 0 4
sinf = ———,cos0 = ——
Va2 + 16 Va2 + 16
Vi + 16 V% + 16
csc)=——,5ecl = —
X 4
4
coth = —
X
13 Vu* + 169 2
S.cot=—,secl=——"—7—— T.r=—
u 13 sin 6
3
9. r=—"—— 11. ¥ + y*> — 5y = 0; circle

sin 6 + 2 cos 6
13. 3x — 2y = 6; line

CHAPTER 7
Exercises 7.1, pp. 658-661

1. sin@;sec O;cosf 3. cos? 9, cot?§ + 1 = csc?6

1 — sin’0 .
— ; Answers will vary.
sin 6 sec 0
2 2 2 2 2 2
Yoox Yy oty p
7.1+tan26=1+7—7+7: 5 2—2256020
X X X X
Y
sin 6 roy
9. =—=—=tan
cos 0 XX
r
11. Answers may vary;
sec 6 sin 6 sec 1 sec 1 sin 6
tan 6 = 3 = 3 = ; =

csc0 cosf  cscf coth cscB coth  cosf
13. Answers may vary:
1 = sec’d — tanze; tan’0 = sec’ — 1;
1 = (sec § + tan 0)(sec § — tan 6); tan § = +\/sec’d — 1

cos 6

sinf

2
17. sec’d cot’d = 12 cos;(i = .12 = csc’
cos*f sin"@  sin"0

19. cos 6(sec & — cos B) = cos 0 sec § — cos’d = 1 — cos’0 = sin’0
21. sin f(csc & — sin 0) = sin @ csc § — sin’) = 1 — sin> § = cos’)
23. tan O(csc 6 + cot f) = tan 6 csc 6 + tan O cot § =
M;-&-l: ! +1=sech +1
cos 0 sint cos 6
25. tan®6 csc’0 — tan’f = tan’0 (csc’d — 1) = tan®6 (cot’d) = 1

sinfcosf +sinf sin 6 (cos 8—+1) _sinf

15. sin 0 cot O = sin6-

= cos 0

27. = = = tan 6
cos 0 + cos20 cos 6 (1 +-ees) cosf
29, 1+ sinf (DA +sinrt) 1 p
" cosh + cos@sinf  (cos O)(l+sin) cos 6 see
31 sinftan§ + sin  sin O(tan6—+1)
" tan0 + tan%0 tan O(1 +—tan6)
sinf sin 6 _ sinficosf 0
tanf  sinO/cos®  sinf o8
. (sin6 + cos ) sin’9 + 2sin O cos 6 + cos’d
' cos 0 h cos 0 B
cos’0 + sin®0 + 2 sin O cos 6 1+ 2sinfcost
cos 6 cos 6
1 2 sin 0 cos 6 X
+ ————=secH + 2sin b
cos 6 cos 6
35. (1 + sin 0)(1 — sin @) = 1 — sin’f = cos’0
(csc @ — cot O)(csc @ + cot ) csc?h — cot®h 1
37. = = = cot 6
tan 6 tan 6 tan 6

cos’®  sinf  cos’d + sin’f 1
=——F————=—=csch

3. sin 6 1 sin 6 " sin6




SA-40 Student Answer Appendix
sin 6 B N > 2 sin’x . >
tanf sinf _tanfcosf —sinhcsch _ cosd _sinf — 1 13. cos"xtan’y = ¢ = sinfx = 1 = cos’x
‘csc® cosh csc 0 cos 6 1 cot 6 sinx  cosx
——cos 6 15. tanx + cotx = + —
sin 6 CcoS x sin x
43 secl csch  sec’® — sin O csc O sec?d — 1 tan? ¢ sin’x + cos’x
3 — = = = = ta i i
sinf  secf sin 6 sec 0 sin 1 tant €Os X sin x
i
cos 6 — 1
45 sin 6 47 1 | 49 +V1 — sin’f cos x sin x
L 47, + + S 1
=V = sin’d cot’d sin 0 ~ Cosx sin
V s x sin x
21 21 29 20 =
51. sinf = —, tanf = ———,secl = ——,¢csc = —, coth = —— secxcsex
9 20 20 21 21 1 _ 1 _
3 15 17 . cscx — sinx = - — sinx
53. cos 6 = *ﬁ, sin 6 = *ﬁ, sec f = 7?’ csch = *E, cotf = - slm—xsinzx
X . sin x
55. cos O = ,sin 6§ = ,tan 0 = —, 2
Va* + 25 X+ 25 _ cosx
Vx* + 25 V¥ + 25 sin x
sec ) = ,csch = _cosx
X 5 - sinx/
V120 2V/30 7 13 oo
57. cos = —— = — ,tanf = ——,sec = ———, _ cosx
13 13 2V/30 2V30 an x
0 13 o 2V/30
csc = —— coth = —— .
7 7 sec x cos x(sm 008 x)
V32 42 7 42 : = i
59, sinp = V32 _ \f’ cos6 = —L tang = 7i’ cotx + tan x (cosx N Smx)(sinxcosx)
9 9 9 7 sinx  cosx
0 9 ‘o sin x
csch = ——cot = —— . smx
42 4V2 cosx + sin’x
5 _ sinx
61. V =2(1 — cos™0) =
63. cos’f = cos 6 cos*@ = cos H(1 — sin’6) = sinx
65. tan § + tan’9 = tan (1 + tan’g) = tan 0 sec’f sin x — 1
67. tan’f sec 6 — 4 tan’0 = tan’f(sec 6 — 4) 21 sinx — cscx _ sin x
= (sec § — 4)(tan’0) = (sec § — 4)(sec® — 1) cse x 1
= (sec O — 4)(sec 6 — 1)(sec 6 + 1) sin x
2, 20 _ L 2p0s o
69. cos”6 sin 62— cos™0 = cos O(sin @ — 1) <sinx _ .1 >(sin 9
= (1 — sin“@)(sin 6 — 1) _ sin x
= (1 +sin0)(1 — sin@)(sinh — 1) 1.
= (1 + sin9)(1 — sin B)(—1)(1 — sin §) sinx oY
= —1(1 + sin 0)(1 — sin 6)* sin’x — 1
m, — m -
71 tang = L
1+ mm, = —COoS°x
73. tan 6 = 1 1 -~ 1
75. —2sin*0 + /3 sin’0 + 2 sin’0 — /3 sin 0 Boer e 1
= sin 6(—2sin’0 + V3 sin’0 + 2sin § — \V/3) siny  Snx
= sin O[(—2 sin’0 + V3 sin0) + (2sin 6 — V/3)] B I(sin x)
= sin 6] —sin*0(2 sin 6 — \/3) + 1(2sin 6 — \/3)] ( L >( )
— sin 0(1 — sin20)(2 sin 0 — \/3) sinx S
= sin 6 cos’0(2 sin 6 — \/3) __ sinx
77. about 1148 ft  79. ‘ 1 — sin’x
_ sinx
cos’x
_ sinx 1
COS X COS X
= tan x sec x
25 cos 0 cos 0 1 + sin@

Exercises 7.2, pp. 666-669

I —sin® 1—sin6 1 +sin6
cos O(1 + sin 6)

1. identities, symmetry 3. complicated, simplify, build 5. Because we
don’t know if the equation is true.
7. (1 + sinx)[1 + sin(—x)] = (1 + sinx)(1 — sinx) = 1 — sin’x = cos’x =

1 — sin’0
cos (1 + sin 0)

2
. . . cos’ 6
9. sin’(—x) + cos*x = (—sin x)* + cos’x = sin’x + cos®x = 1 1+ sing
1 — sin(—x) 1 + sinx 1 + sinx =
. — = — = - cos 0
cosx + cos (—x)sinx  cosx + cosxsinx  cosx (1l + sinx) 1 sin 0
| =
= = sec x cosf cosf

COoSs x

sec § + tan 6




cos x cos x 1 — sinx
27. = - ; 41.
1 + sinx 1 +sinx 1 —sinx
cos x(1 — sin x)
1 — sin’x
cos x(1 — sinx)
- 2
cos“x
1 —sinx
cos x
2 2
29 CSCX  COSX _ CSC'X — COSX
"cosx  cscx COS X CSC X
_esc’x — (1 — sin’x)
- 1
COS X — 43.
sin x
B csc>x — 1 + sin’x
cot x
B cot’x + sin’x
cot x
a1 sin x sin x sin x(1 — sinx) — sinx(1 + sin x)
"1+sinx 1 —sinx (1 + sinx)(1 — sin x)
sinx — sin’x — sinx — sin’x
1 — sin’x
—2 sin®x
cosx
= —2tan’x
3 cot x cot x cotx(1 — cscx) — cotx(1 + cscx)
"1+cscx 1 —ocscx (1 + cscx)(1 — cscx)
_CotX — cotx cscx — CobX — cotx CsC X
1 — escx 45
~ —2cotxcscx :
—cot’x
_ 2cscx
cotx
1
2——
_ siax
Cos x
sinx
2
cos x
=2secx
secx sec’y
35. — =
1+ cot"x  cscx
1
— 47.
_ cosx
1
sin’x
)
sin“x
cosx
2
= tan"x

. . 2 -2
37. sin’x(cot’x — csc’x) = sin’x cot’x — sin’x csc’x
2
. 5 COS'X

=sipx——— — 1 49.
SI-x

2

cos’x — 1
= —sin’x

. cos x
39. cos xcotx + sinx = cos x —;
sin x

+ sin x 51.

COSZX

- + sin x
sin x

cosx + sin’x
sin x
1

sin x

= CsCcx

Student Answer Appendix
1 +sinx (1 +sinx) (1 + sinx)
1 —sinx (1 —sinx) (1 + sinx)

1 + 2sinx + sin’x
1 — sin’x
1 + 2sinx + sin’x

cosx
1 Ssinx 1 sin’x
cosZx COSX COSX  cosix

= sec’x + 2 tan x sec x + tan’x
(sec x + tan x)*
= (tan x + sec x)*

cosx —sinx  (cosx — sinx) (cos x + sin x)
l—tanx (1 —tanx) (cosx + sinx)
_ (cos x — sin x)(cos x + sin x)
. . sin’x

cosx + sinx — sinx —
cos x

(cos x — sin x)(cos x + sin x)

sin’x
cosx| 1 — p
cosx

(cos x — sin x)(cos x + sin x)

cos x(1 — tan’x)
(cos x — sin x)(cos x + sin x)

cos x(1 — tan x)(1 + tan x)
(cos x—-simx)(cos x + sin x)
(cos x=-=sinx)(1 + tan x)
~ cosx + sinx
" 1+ tanx
(tan x + cotx)(tan x — cot x)

tan’x — cot’x _

tan x — cotx tanx — cotx

= tanx + cotx

sinx ~ cosx
= + =
cosx  sinx

) 2
sin“x + cos“x

COs X sin x

1
€Oos X sin x
1 1

COs X sin x

= S€CxcsCx
= CsCx sec x
COos x

cot x sin x (cos x sin x)

cotx + tanx cosx sinx ' (cos x sin x)
sinx  cosx
2
COS“X

cos’x + sin’x
cos*x
1
=1 — sin’x
(sec’x — tan’x)(sec? )

sec’x — tan*x

sec’x + tan’x (secx+tan>x)
= sec’x — tan’x
=1

cos*x — sin*x  (cos’x — sin’x)(cos*x + sin’x)

COSZX COSZ)C

(cos®x — sin*x)(1
cos’x
2 .
cos™x  sinx

cos’x  cos>x
1 — tan>c

1 — (sec’x — 1)
=1 —sec’x + 1
2 — sec’x

SA-41
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53. (secx + tan x)? = sec’x + 2 sec x tan x + tan’x
1 2sinx | sin’x

cos’x  cos’x cos’x
. .2

1 + 2sinx + sin“x
cos’x

(1 + sin x)?

cos’x
(sinx + 1)

2
Cos™x

csCx cos’x sec x + sinx sec x + csc x sin x cos x

cosx  sinx
5. —— + —— -
sin x cos x sec x

sec x(cos’x + sin’x) + (1)cos x

sinx cosx  secx

sin x(1)
secx + cosx

sin x

sin*x — cos*x (sin*x + cos?x)(sin’x — cos’x)

57. =

.3 3 . -2 . 2
sin’x + cos’x  (sinx + cos x)(sin“x — sin x cos x + cos"x)

_ (1)(sinx—=eosx)(sin x — cos x)

(sinx-+eesT)(sin’x + cos*x — sin x cos x)

sinx — cos x
1 — sinxcosx

59. Answers will vary. 61. Answers will vary. 63. Answers will vary.

65. identity  67. not an identity
69. a. d* = (20 + xcos 6)* + (20 — x sin §)*

= 400 + 40x cos 0 + x*cos’0 + 400 — 40 x sin 0 + x*sin’0

= 800 + 40x(cos 6 — sin ) + x*(cos*f + sin’h)
= 800 + 40x(cos 6 — sin ) + x*

b. =42.2 ft
71. a. h = Vcotx + tanx;
h = 3.76

cosx  sinx
+

b. cotx + tanx = —
sinx  cosx

cos>x + sin’x
sin x coS x
1
sin x cos x
= CSC X sec x;
h = Vcsc x sec x
h = 3.76; yes
73. D> = 400 + 40x cos 6 + x*
D = 40.5 ft
75. sina = cos 0
sin®x — cos®x
77. — 2 =
sin“x — cos"x

(sin’x — cos®x)(sin’x + cos’x)

(sin*x + cos?x)(sin’x — cos’x)

. . . . . .
(sinx—=ees)(sin*x + sin x cos x + cos’x)(sinx+-eosx)(sin’x — sin x cos x + cosx)

(1)(sinx—=eosx)(sin x—-eosx)
= (1 + sinx cos x)(1 — sin x cos x)
1 — sin’x cos’x

79. y

81. ~752.3 yd

L /80
[
|

Exercises 7.3, pp. 675-680
1. false, QII 3. repeat, opposite 5. Answers will vary.
V2 - V6 V2 - V6

7 .
4 4

11. a. cos(45° + 30°) = cos 45° cos 30° — sin 45° sin 30° =

Ve VA

4

b. cos(120° — 45°) = cos 120° cos 45° + sin 120° sin 45° =
VaiVe_ Ve- V3
4 4
V3

16 - 230 ™
13. cos(50) 15. > 17. 65 19. sin 33° 21. cot<12>

23, cos<§ + e> 25. sin(8x) 27. tan(36) 29.1 31 V3

- - + +
33,5 2304 D304 o Ve + V2 1. Ve + V2
425 297 4 4
+
39, L _ V3 P V3
V3 3 3-V3
6— V2
43. a. sin(45° — 30°) = sin 45° cos 30° — cos 45° sin 30° = q

b. sin(135° — 120°) = sin 135° cos 120° — cos 135° sin 120°

-(302)- (500

_ V2 Ve
4 4
_Ve-\V2
4
-V2 - 319 4 319
45. u 47. a. b. ﬁ c. ———
4 481 481 360
. a 3416 b 1767 . 3416
C 74505 7 4505 T 2937
12 +5V3 12V3 -5 12 +5V3
51. a. . C.
26 26 12V3 -5
247 96 247
53. a. — —  (90° — @) + 6 + (90° — B) = 180°

265 265 96
55. sin(m — ) = sin 7 cos @ — cos 7 sin «
=0—(—1)sina

=sina

T ™ . (T
57. cos(x + *) = cosx COS<*> — sinx Sln(*) =
4 4 4

cos x(ﬁ> — sin x(£> = ﬁ(cosx — sinx)
2 2 2 ‘

T
tan x + tan| —
T 4 tanx + 1 1 + tanx
59. tan| x + — | = = =
T 1 —tanx 1 —tanx
1 — tan x tan| 2

61. cos(a + B) + cos(a — B) =
cos a cos B — sinasin B + cos a cos B + sina-sinf =
2 cos a cos B
63. cos(2t) = cos(t + 1)
= costcost — sintsint
= cos’t — sin’t
65. sin(3t) = sin(2r + 1)
= sin(2¢) cos ¢ + cos(27) sin ¢
= 2sintcos fcost + (cos’t — sin’f) sin ¢
= 2sin 7 cos’t + sin t cos’s — sin’t
= 3 sin 7 cos’t — sin’t
= 3sin#(1 — sin’) — sin’t
= 3sins — 3sin’t — sin’t
= —4sin’ + 3sint

T T . (T
67. cos| x — — ) = cosxcos| — | + sinxsin{ —
4 4 4

V2 (V2

=cosx\ — |+ sinx{ —

2 2

V2 _
= T(cosx + sinx)

]7
6. p= VKL= V3
c 1+V3



COS § COS 1
wCsin(s + 1)
COS 5 COS 1

71. R =

wC(sin s cos ¢ + cos s sin 1)

1
COS § COS I—————
COS § COS t

1

wC(sin s cos t + cos s sin 1) —————
COS 5 COS 1

1
_ [sinscost  cosssint
wC( + )
COS § COST  COST COS 1
1

wC(tan s + tan t)

A sin 6 cos(90° — 6)

B cos 6 5sin(90° — 6)

A sin 0 (cos 90° cos O + sin 90° sin 6)
B cos 0 (sin 90° cos @ — cos 90° sin 6)
sin 6(0 + sin 6)

cos 6 (cos 6 — 0)
sin’f

73.

cos’6
= tan’f
75. verified using sum identity for sine
flx +h) — f(x)  sin(x + h) — sinx

77. =
h h
_ sinxcosh + cosxsinh —sinx  sinxcosh — sinx + cosxsinh
h h
sin x(cos h — 1) + cos x sin h (Cogh71> ( n
= =sinx| ———— | + cosx
h h
-\V2 1
79. ——— 81.
2 2

83. D =d, soD?=d and

D? = (cos  — cos B)* + (sin a — sin B)*
= cos’a — 2 cos a cos B + cos’B + sina —
2 sina sin B + sin’B
=2 —2cosacosf — 2sinasinf
&* = sin*(a — B) + [cos(a — B) — 1]*
= sin’(a — B) + cos*(a@ — B) — 2 cos(a — B) + 1
=2 —2cos(a — B)
D* = d*so
2 —2cosacosPB — 2sinasinB =2 — 2cos(a — B)
—2cosacosf — 2sinasin _ —2cos(a — )

-2 -2
cos @ cos B + sina sin B = cos(a — B)

85.a.P=16 b. P :g 87. about 19.3 ft

Exercises 7.4, pp. 688-693

1. sum,a = B8 3. 2x, x 5. Answers will vary.

120 119 _ 120
7. sin(26) = 6o’ cos(20) = 1690’ tan(260) = 110
70 o 720
9. sin(26) = 1631 cos(26) = 168" tan(26) = 1519
. _ 2184 6837 ~ 2184
11. sin(260) = 7225 cos(20) = 7225 tan(26) = 6387
5280 721 —5280
13. sin(26) = ———, cos(26) = ———, tan(20) =
5329 5329 721
24 7 —24

15. sin(20) = 25 cos(20) = 25 tan(20) = -

17.

19.
21.

23.

33.

35.

37. si

39.

41.

43.

45.
51.

57.

59. s

61.

63. <

65.

69.

75.

79.

81.
87.

89.
91.

Student Answer Appendix
. 4 3 4
sin @ = g,c050 = g,tan(-) = 5
sin 6 =£ cos 6 =@ tan 6 =£
29 29’ 20
sin(360) = sin(26 + 0)

sin(26)cos 6 + cos (26)sin 6

(2 sin 0 cos B)cos 6 + (1 — 2 sin@)sin 6
= 2sin 0 cos’0 + sin 6 — 2 sin’0

= 25sin §(1 — sin’0) + sin @ — 2 sin°0
=2sin @ — 2sin’0 + sin 6 — 2sin’0

= 3sin 6 — 4sin’0

1 V2 . 11
1 25. - 27. 1 29. 45sin(6x) 31. 3 8cos(4x)
9 3 3
— + —cos(2x) + = cos(4x)
8 2 8
5 7 3 1
[ — + — [
33 cos(2x) 3 cos(4x) p cos(2x)cos(4x)
2 - V2 2+ V2
sin § = 2\/,003 = \f,tan9=\ﬁ—l
1A V243
sin 0 = Z\f,cos = \f,tan0:27\/§
2+ V2 V2 - V2
sin @ = 2\[,005 = 2\f,tan6=\@+l
2+ V2 2—-V2
sin § = \f,cos(): 2w,tan0:ﬁ+l
V2 - V2 + V2 2-V2+1V3
49. cos 15°
2 2
tan 20 53. tan x
) (9) 3 (0) 2 . (0) 3
sin| = | = ,cos| = | = Jtan| — | = —
2 V13 2 V13 2 2
sin{ = | = ,cos| = | = Jtan( — | = 3
2 V10 2 V10 2
) (9) 7 <9> 5 . <0> 7
sin| = | = ,cos| = | = Jtan( — | = —
2 V74 2 V74 2 5
. (9) 1 (e) 15 (e)
sin{ = | = , cos| — Jtan| — | = —
2 226 2 V226 2 15
. <9> 5 <e> 2, <e 5
sin| = | = , cos| — ———, tan| = | = ——
2 V29 2 V29 2 -2

1 [cos(126) — cos(40)] 67. sin(5¢) — sin(2r)

2
1+ V3
cos(15407rt) + cos(2418mt) 71. T\f

2.0 2n oo 30) 7. 2008 xsin( )
cos 21005 2 . 2 cosxsin e

2 cos(107271) cos(3757)

V2
73. —=
S

V6 V2 2 sin x cos sin(2x

VO g3 8s. inxcosx _ (2x) ~ tan(2)
2 2 cos’x — sin’x  cos(2x)

(sinx + cos x)* = sin’x + 2 sin x cos x + cos’x

= sin’x + cos®x + 2 sin x cos x
1 + 2 sin x cos x

1 + sin(2x)

cos(86) = cos(2 - 40) = cos*(46) — sin*(40)
cos (20) _ cos’6 — sin’0

sin%0 sin%6

cos’0  sin’0

sin’ sin’6
2

cotd — 1

SA-43




SA-44 Student Answer Appendix

93. tan (26) 2 tan 0 111. a. (288 — 144V2) ft ~ 843 ft b, (288 — 144V2) ft =~ 84.3 ft
) 1 — tan’0 113. y(1) = 2 cos(2174art)cos(7807rt)
1 i + .
(2 tan o)t - 115 cos[27r(1209)t]m cos[27(941)t]; the [7 key
- v 117. d(r) = 6sin<—
(1 - tanzﬁ)i 60
tan 6 — losi < 1 ﬂ)
= sin .
_ 2 2 30
ond tan 6 _
_ 2
cot§ — tan 0
2
95. 2 csc (2x) = —
sin (2x) B
— 2 B
2 sin x cos x
_ 1
sin x cos x -

sin?x + cos’x

sin x cos x
__ sin’x N cos’x 119. A: sin(20 — 90°) + 1
SIRX COs X sin x cosx = sin(26)cos 90° — cos(26)sin 90° + 1
_ sinx L cosx =0 —cos(20) + 1
cosx  sinx =1 — cos(20)
=tanx + cotx B: 2sin’0 = sin®f + sin’
of X ES X =1 — cos’0 + sin’)
97. cos (E) — sin <§> = cos(Z 5) = cos x =1 — (cos? — sin’6)
99. 1 — 45in’0 + 4sin*0 = (1 — 2 sin’9)? =1 — cos(20)
= [cos (26)T C: 1+ sin’0 — cos?0 = 1 — (cos’d — sin’0)
= cos*(26) =1 — cos(20)
=1 — sin’(20) D: 1 — cos(20) = 1 — cos(26)
sin(1207r7) + sin(807rr) 2 sin(1007rt)cos(207r) 121. a. =~ 0.9659; =~ 0.9659
101. cos(1207t) — cos(80mf)  —2 sin(100mf)sin(207r) b (m)’ B (\/5 + \/5)2
cos(207rr) ) 2 - 4
" sin(20m) 2+ V3, 6+2Vi2+2
= —cot(2077) 4 = 16
103. sin’a + (1 — cos @)® = sin®a + 1 — 2 cos & + cos’a 2+V3 , 8+ 4V3
= sin’a + cos’a + 1 — 2 cos 4 - 16
=1+1-2cose 2+V3 _2+V3
=2-—-2cosa 4 - 4
-2 (11 ~ cosa) 123. Answers will vary; One example is ﬁ, L,-2-V3
_ < — cos oz> 3
2
=4 sinz(ﬁ) 125.  cos 15° = 2%%
a\]? o V2+V2+ V3
= {2 sin<7>} cos 7.5° = I T—
2
o D i = 8 i
105. sin(2a) = sin(a + @) cos 3750 — \/2 +V2+V2+11V3 0997

= sin & cos @ + cos & sin &

2
= sin & cos & + sin & cos \/
_ 2+\/2+\/2+\/2+\/§

2 sin « cos cos 1.875° = ) ~ 0.9995;
tan(2a) = tan(a + «a)
tan & + tan « They are getting close to 1.

- 1 — tan « tan « 127.

2 tan «

1 - tana
107. cos a cos B + sin a sin B = cos(a — B)
— (cos a cos B — sin a sin B) = —cos(a + B)

2sina sin B = cos(a — B) — cos(a + B)

a
129. y =2 sin(x + Z) 1

sin a sin B = %[cos(a — B) — cos(a + B)]

2 2
109. a. M=————M=39 b M=—"""M=26

V2 -3 2-V2

c. 6 =60°




Mid-Chapter Check, p. 693

1. sin x[csc x — sinx] = sinx csc x — sin’x

- 1 .2
sin x—— — sin“x
sin x
-2
=1 — sin"x
= cos’x

2
5 COs“x
2. cos’x — cot’x = cos*x —

sin’x

1
= cos2x<l — > >
sin“x

= cos’x(1 — csc’x)
= cos’x(—cot’x)

2
= —cos’x cot’x

2sinx cosx 2sinxcscXx — COSXSecx

3 secx  csex SEC X CSC X
2(1) =1
" secxcsc x
1
" secxcscx
= COoS X sin x
4. 1 + sec’x = tan’x
1 + sec’0 = tan’0
1+12=07
1+1=0
2 = (O False
sindx + cos®x  (sinx4-eosx)(sin*x — sin x cos x + cos>x)

5. a. — = -
sinx + cos x (sinx+—-eos7)

= sin’x + cos’x — sin x cos x

1 — sinxcosx

1
1+
b I +secx 1 +cosx cOos X 1 + cosx
© escx cot x 1 cos X
sin x sin x

. sin x sin x .
=|sinx + - + sin x
coS X cos x

sin x sin x

= sinx + - — sin x
COSX  COSX
=0
sec’x — tan’x sec’x tan’x
b T A W
secx secx  secx
sin’x
_, o
1
cos’x
=1 — sin’x
_ 2
= cosx
b cotx —tanx cotx B tan x
© cscxsecx CSCXSecCX  CSC X Sec x
cos X sin x
_ sin x Ccos x
1 1 1 1
sinx cosx  sSinx Cosx
cos’x sinx _ sin’x cosx
= cos’x — sin’x
456 3193 456
7.a. —— b. — c. ——
5785 5785 5767
i 7+ 24V3 24 —7V3 7+ 24V3
8. sinA = ,COSA = ,tan A =
50 50 24 —7V3

o n(3) = ods) = U
Lsinf - )= ——=,co8{ = | = ——=
2 17 2 17

336 7
10. sin(2a) = ——, cos(2a) tan(2a)

s 336
625 625’

T 527

Student Answer Appendix

Reinforcing Basic Concepts, pp. 693-694

2 )
1. cos“x + sinx = 1

cos’x  sin’x 1

sin’x  sin’x  sin’x
cot’x + 1 = csc’x v/
2 .

cos’x + sin’x = 1

cos>x  sin’x 1

cos’x  cos’x  cos’x
1 + tan’x = sec’x v/
2. cos(2a) = cos(a + a)
= CcOoS @ cos & — sin « sin &
cos’a — sin’a
cos’a — (1 — cos’a)
=2 cos’a — 1

cos’a — sin’a

— in2 22
= (1 — sin“a) — sin“«
1 — 2sin’a

Exercises 7.5, pp. 705-710
: : ™ —1/1
1. horizontal, line, one, one 3. [—1, 1], {*E,E} 5. cos” (5)

1 T T T
7.0, ——— 9.— 1. — 13. 1.0 2.8°
' e o 1 > 3 956, 62.8
15. 0.3876, 22.2° 17. % 19. g 21. 45°  23. 0.8205
25. 0; ?; 120°% 7 27. g 29. 7 31. 1.4352;82.2°

2
33. 0.7297; 41.8° 35. % 37. 0.5560 39. —% 41. 3™

4
43.0: V330 V3

3
51. 0.9441, 54.1° 53. —% 55. % 57. V2 59. 120°

61. cannot evaluate tan(%)

63. cscg = 4/2 > 1, not in domain of sin~ 'x.

. 3 4 3
65. sin 0 =g,cos()=*,tan6 =—

V% - 36
X

5 4

6
67. sinf = ,cos 6 =
X

24

69. —
25

15, V25 —or A
' 3x

V25 — 9x?

12 vETg

75. S x
12 + x° —
iz

77. 0;2:30% —1:7 79 %0r30° 81. %or 30° 83. 80.1°

85. 67.8° 87. [—1,1] 89. (—o0, )

91. a. Fy =2.13N; Fy= 156N

b. 6 = 63° for Fy = 1N, 6 = 24.9° for Fy = 2N

93. = 30° 95. 6 = 72.3° straight line distance; =~ 157.5 yd

75 50
97. a. § = tan_]<7) - tan“(7> b. d € (39.2,95.7)
c. §=~11.5%atd =~ 612 ft

_.[ 94 _4( 70
99. a. 0 = tan ; — tan 7 b. 6 = 84°atd = 81.1 ft

SA-45

45. —% 47.% 49. —1.1170, —64.0°

101. a. 6 = 15.5°,6 = 0.2710rad b. =27mi 103. sin(a + B) =1

77
105. a. P = ?t + 28 b. sales increasing by 15.4 packages/year c¢. 182
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Student Answer Appendix

Exercises 7.6, pp. 717-721

1. principal, [0, 27), real 3. %; —

5. Answers will vary. 7. a. QIV  b. 2 roots
11.

T 3

;E+ 277k;31+27rk
474 4

A~

9. a. QIV b. 2 roots

sin 6 cos 6 tan 6
0 0 1 0
s 1 Vvi N3
6 2 2 3
V3 1
z = V3
3 2 2
T 1 0 d
— un
2
2r M3 LA
3 2 2 :
5w 1 V3 V3
6 2 2 3
T 0 -1 0
Jmo 1 V3 N3
2 2 3
4 1
am V31 V3
3 2 2
3.7 15 -7 1.7 19 -7 a3 T 25T T
4 4 6 6 6
T S 27 St 37 T m 57 Tm 1w
29, — — 31. — — . e,
9663333344356666
m 27 41w S m 3w Sm T T 3
T35 Yo Yy
43. 6 = 70.5° or 289.5° 45. x = 30°, 90°, 150°, or 270°
47. x = 120°,240°, or x =~ 82.8° or 277.2°
S5
49. x = 30°, 150°, 210°, or 330° 51. x = vy + 27k or 1 + 27k
3 S 3
53 x = 777+27Tk0r L+ 2k Ss. x—7+ﬂ'k
T 2w 37
57. x=—+akor— +wk 59. x=—+ —k 61. x =37 + 67k
3 3 8 2
63. x ==+ mk 65 + ot ™ mkor T 4 mk
.X—2 T .}C—6 30['12 7TOr12 v
67. a. x = 1.2310 b. x = 1.2310 + 2wk, 5.0522 + 27k
69. a. x = 1.2094 b. x = 1.2094 + 2wk, 5.0738 + 27k
71. a. 0 = 03649 b. 0 = 0.3649 + 7k, 1.2059 + 7wk
73. a. 0 = 0.8861 b. 0 =~ 0.8861 + wk, 2.2555 + wk
75. x = 7T-&-Trkors + ak 77. x—21+41k0r10l+4l
6 6 9 3 9 3
79. 0 = gk 81. 0 =~ 0.3398 + 27k or 2.8018 + 27k
83. 22.1° and 67.9° 85. 0°; the ramp is horizontal
87. 30.7°; smaller 89. a = 35°, B = 25.5°
91. k= 1.36,a = 20.6° 93. a. 7in. b. =~1.05 in. and =5.24 in.
95. g + ark, explanations will vary
97. fQ+i)=QR+i)—-42+i)+5
=44+4i+i"—8—-4i+5
=4+4—)Y—8—-4+5
=0
1 2
99. a. —— b. —i

V3 2

Exercises 7.7, pp. 728-732
1. cos’x + sin’x = 1,1+ tan’x = seczx, cot’x + 1 = csc’x

3. squaring 5. Answers will vary.

7. =T 9.0 11 04456, 1.1252 13. T 0T 7 3T
12’ 12 44°6 6
o 3w Sw I o 3w Sw I
15. T 2T 2T 1T 8411, 5.4421 17, =27 27 T
444 4 44 4 4
T S
19. T 27 07297,2.4119 21. ==
6 6 3
2m Sm 2 7 3w 57 7
23, T2 2Ty —’Tk k=0,1,2 25. —”,—’T,—”
9 379 44 4
27. x ~ 07290 29. x ~ 2.6649 31. x =~ 0.4566
33. x ~ 1.1706,4.1287 35. P = 12;x = 3;x = 11
37. P = 24;x ~ 0.4909, x ~ 5.5091 39. 1 117—2”
41. 0.3747, 5.9085, 2.7669, 3.5163  43. 5(37 is extraneous)
45, 27T gy, 7 37 1w Lm
4 4 1212 12° 12
55 V12.5 — xcos(%)
49. 1 a. (7,7> b.D=V12560="y=— "7
2°2 4 . (z)
ﬁ d sin| 4
C. verine
2V/5 — 1.1071
IL a. 2,4) b.D=2V50~ 11071,y = 2V5 = xcos LIOTL
. sin 1.1071
c. verified

T
2—xcos<§>
L a. (1,LV3) b.D=2,6=—2y=

37 . (77')
sin| —
3
51. a. 25007 ft’ =~ 7853.98 f b. ~7824.09 f" c¢. 6 ~ 78.5°
53. a. =78.53 m/sec b. during the months of August, September,
October, and November 55. a. =$3554.52 b. during the months of
May, June, July, and August 57. a. =12.67 in.
of April, May, June, July, and August 59. a. =~ 8.39 gal b. approx.
day 214 to day 333 61. a. 68 bpm b. =176.2bpm c. from about
4.6 min to 7.4 min  63. 1.1547

T 2
La.y= - —x |+ = - — |+
65. a. y 19cos<77 6X> 53 b.y=-21 sm<365x) 29

c¢. verified

67. a. L =255cm. b. 6 = 389°or31.6°
69. (—1,0), (0, 0), (2, 0) (multiplicity 2): up/up;

y

71. 6 = 4.56°

Making Connections, p. 732

1.b 3.e 5.f 7h 9.g 1l.c 13.f 15. g

Summary and Concept Review, pp. 733-737

1. sin x(csc x — sinx) = sinx csc x — sin x sin x

— sin’x

sin x—;
sin x

.2
=1 — sin“x

COSZX

b. during the months



2
tan’x csc x + cscx _ csca(tanx + 1)

2. =
sec’x sec’x
_cscx sec’x
sec’x
= cscx
3 (secx — tan x)(sec x + tanx)  sec?x — tan’x
’ csc x a csc x
1+ tan’x — tan’x
csc x
1
csc x
= sin x
2 2
sec”x . sec”x — sin x csc x
4. —sinx=—"—""—"767Z47+—
csc x csc x
2
sec'x — 1
csc x
- tan’x
csc x
. 35 37 12 3 37
5.s8inf = ———,¢cscl = ———,coth = —,tanf = —,sech = ———
37 35 35 1 12
46 25 23 4V6
6. sinf = ———,csc = — ,cotf = — Jtan @ = ————,
25 4V6 46 23
23
cos = —
25
; esc?x(l — cos®x)  esc?x sinx
) tan’x tan’x
1
tan’x
)
= cot™x
cotx cscx 1
8. - = cotx — cot x csc x
sec x tan x sec x
= cOotx cosS x — cot.x csCx
= cot x(cos x — ¢sC X)
sin*x — cos*x  (sin®x — cos®x)(sin*x + cos’x)
sinxcosx sin x cos x
(sin*x — cos*x)(1)
B sin x cos x
_ sinxSiAX  COST COS X
SIAFT COS X Sin X COST
_sinx  cosx
cosx  sinx
= tan x — cotx
. 2 . .
(sm x + cos X) sin?x + 2 sin x cos x + cos>x
sin x cos x sin x cos x
sin’x + cos’x 2 sin x cos x
sin x cos x sin x cos x
1
=X+ 2
sin x cos x
=cscxsecx + 2
V6 — V2
11. a. cos 75° = —
2
T V3i-1 (V3-1)
b. tan| — | = = =2-V3
12 1+ V3 2
Vi-1_ (V3-1p
12. a. tan 15° = = =2-V3
1+V3 2
. T V2 - V6 .
b. sm(—f) =——— 13. a. cos 180° = —1 b. sin 120° =

12 4

5
14. a. cos x b. sin| X

oo
N———

. (w) V2
S1n| = —
4 2

2

15. a. cos 1170° = cos 90° = 0

X T
16. a. cos<g> = sm<

X
8

)

Student Answer Appendix

a5kl
. SIn| X 12 = COS 12 X

tan 45° — tan 30°

17. tan(357 = 30%) = 7 1450 an 30°

R R R R €]
B 3 33
- V3 V3 3+\3
1+1T 1+T f
3-V3 3 3-\V3 MI(V3-1) V3-1

3 3+4V3 3+V3 AB(V3+1) V3+1
tan 135° — tan 120°

tan(135° — 120°) =

an( )= 1+ tan 135° @n 120°

. —1+V3 L V31 V3
L+ (-1)(-V3) 1+V3 V3+1

18. cos<x + E) + cos<x - E)
6 6

SA-47

_ T\ anesinl ™) + T\ 4 sinxsinl
= COS x COos 6 Sin x sin 6 COS X COS 6 Sin x sin 6

= 2005xcos<%) +0= 2003{?) = V3 cos x

—2184
7225
—6887
7225

2184
6887

840
841
41
841
840
4

19. a. sin(20) =

cos(20) =
tan(2) =
b. sin(26) =
cos(260) =
tan(26) =

21 20
20. a. sinf = —,cos 0 = ——, tanf = —

29 29 20°

_2 —

,C080 = ———orcos f =

LT Lo 24 -7
b. sinf = 2 orsin 6 = % 2 5

—24
ortan = ——
7

21. a. cos45° = % b. cos<z> =

+
22. a. sin 67.5° = 2#\@

=

@

5
VRS
N D D
N——— —
I

— 1
- 3llw
Ou
DD D

in QIV

—_
(9%
(=)

cos(3a) —cosa  —2sin(2a) sin «

3a) + cosa 2 cos(2a) cos a
-2 sina 2 sin’a

sin’a — cos’a
2
2 tan“«

cos’a — sin’a
2 sin’a

1 —2cos’a  sec’a — 2

-7

,tan 0 = —

24




SA-48 Student Answer Appendix
25. cos(3x) + cos x = 0 — 2 cos(2x)cos x = 0
o o
s2x) =0:x=—+ —kk€Z
cos(2x) x - 213
CcoOs X = O:x:5+ Tk, kEZ

N /300 — o3¢ [T T oos30°
26. 2. A = 12zsin(30 )cos(i> = 144\/ L= cos 30 \/ Lot cos 30
2 2 2 2
R E R P
L=V3 2+ 3
2 2 P32 V3
2 2 4 4

= 144
144\/4 =3
=———= =36cm?
4
b. Let oth 2'(0> <0> 2si
. = n x-sin{ — — | = X"sin =
et u 2, en x°s ) C082 XS ucosu

1 1
Exz(Zsin ucosu) = Exz sin (2u)

1 1
(12 sin(30°) = 72< > = 36 cm’; yes

1,.
= —x"sinf; A = —| —
2 2 2

5
27. g0r45° 28. gor 30° 29, ?Tror 150° 30. 1.3431 or 77.0°

34.

31. 1.0956 or 62.8° 32. 0.5054 or 29.0° 33.

=13

35. undefined 36. 1.0245 37. 60° 38. %T

39.

41.

9
cotf = —
X
3
44.e=sin“<5>+z 45.2. % p I27
4) "6 4 4
c T dmkor T 4 2wk kEZ 46, a 2T b 2T AT
. =7 ri $] . o« -7,7
TT Aoy e 3 3°3
2 4 27 5
c.€+27rkor?ﬂ-+2ﬂ'k,kez 47. a. —% b. TWTW
21

c. 3 +mk,k€Z 48. a. =1.1102 b. =1.1102,5.1729

c. =1.1102 + 27k or 5.1729 + 2wk, k € Z 49. a. =~0.3376
b. = 0.3376, 1.2332, 3.4792, 4.3748 e¢. =0.3376 + mk or
1.2332 + wk, k€ Z 50. a. =0.3614 b. =0.3614, 2.7802

c. ~0.3614 + 2mk or 2.7802 + 2wk k EZ 51. x = 1—77251—727
T S5
52. x ~ 07297, 2.4119; x = — 2%
6 6
1
53, 0= T T T 55 p = 12:x ~ 26931, x ~ 93069
66 6 2

9
56. P=6;x=0,x = E 57. a. = $43,000 b. April through August
58. 6 = 1.1547

Practice Test, pp. 737-738

. (escx — cotx)(escx + cotx)  csc’x — cotx

sec x sec x
1
sec x
= Cos X
. .2 . 2
(sinx — cos x)(sin“x + sin x cos x + cos“x)

03 3
SIN"Xx — COS™Xx

1 + cosxsinx
(sinx — cos x)(1 + sin x cos x)

1 + cosxsinx

1 + cosxsinx
= sinx — cos x

3. sin0 55 0 73 ‘o 48 an 0 55 0 73
. sinf = ———,sech =——,cot = ———,tanh = ———,csc = ———
73’ 48’ 55’ 48’ 55
-1 2 -V2
. \/’57 5. cos 45° = i 6. ———
V3 + 1 2 2

. ™ (T . T (T
= s + cosxsin| — | — s ; + cos x sin{ —
sireo )+ convn( ) - sinreo )+ convn(])
il ™ Veos x + sin ™
sin 7 cos x + sin 7 cos x
ZSiH(Z)cosx
4

2 2
= X—_COSx
A
= V2cosx
15 8 15 -V3 1 6
8. sinfl=—,cos=-—,tanf =— 9. —— 10. ——; ——
sin 17 CcOoS 17 an 3 ) \/ﬁ 37
-\V2 6+ V2
11. 20V2 — V2 12. q ~ 0.2588;% ~ (0.9659

1
13. a. y=30° b. y= 3 c. y=30° 14. a. y = 0.8523 rad or

48.8° b, 785° or 07 rad e T ad
= . . V = . T T . YV = T
y ) 360 ™ YT g™
15 4, 2 16. v

0 3
cosf = —
65

(o =2
CO = =
5

3 37 S 37 S5
.La — bx=""" cx="+ = + 2wk,
17. 1. a 7 b. x 14 co x 4 2k or 7 2mk, k€ Z
1I T b. _m Um —1-4-2/( 7“774-2 k,kEZ
.a.6 .x—6,6 c.x—6 770r6 Tk,

18. I. a. x = 0.1922 b. x = 0.1922, 1.3786, 3.3338, 4.5202
c. x=0.1922 + 7wk or 1.3786 + wk,k € Z 1I. a. x = 0.9204
b. x = 0.9204, 2.2212, 4.0620, 5.3628

c. x =~ 09204 + wkor2.2212 + wk,k € Z

19. a. x = —1.6875, —0.3413, 1.1321, 2.8967

b. x = 0.9671, 2.6110, 3.4538

T 37 Tm 117w T 1l 197 237

20.a.x=0,—,m——— bx=———7——
R N TR 2
3 57 11
21 x = = 2 ~33090,6.1157 22, x = = =T
272 6 6
23. a. $6,000 b. January through July
24. 25. cos(2418mt) + cos(1540t)
Month Low
(Jan — 1) | Temp. (°F)
1 —26
3 —21
5 16
7 41
9 24
11 —14




Strengthening Core Skills, pp. 739-740

Exercise 1. x € (0.6025, 2.5391)

Exercise 2. x € [0, 0.7945] U [4.4415, 27)
Exercise 3. x € [0,2.6154] U [9.3847, 12)
Exercise 4. x € (67.3927, 202.6073)

Cumulative Review Chapters 1-7, pp. 741-742

. 5 -13 -85
1. sinf =5 csc =5, cos 0 = 52, sec 6 = 72,

tanGZ%“,cot@:%f

g2+ V3) =02+ V3?2 —42+ V3) +1
=4+4V3+3-8—-4V3+1
=0

5. about 474 ft 7. e

P
RS

=9 11]
9. 50.89 km/hr 11. x € 7,7

1
13. a. y = —Ex + 31 b. every 2 years, the amount of emissions

decreases by 1 million tons.
15. x€(1,5) 17. $7
cos x cos x(secx + 1)

¢. 23.5 million tons; 11 million tons

Tseex—1 (secx — 1)(secx + 1)

1+ cosx
sec’x — 1
cosx + 1
tan’x
99 T 2
21. — 23.a. y=54sinl —x —— |+ 27.1
101 3.a.y=5 sm<6x 3) 7

b. from early May until late August
25. a. volume of a cylinder b. volume of a rectangular solid
c. circumference of a circle d. area of a triangle

27. a. The function is not in simplified form b. x = 1.6
2. el ™ S

L XE | — —
4" 4
Connections to Calculus Exercises, p. 744

1. a. y=cscH, b.y= csc{tanﬂ(%ﬂ c. verified 3. 4tan 6 sec 0

3
5. sinp 7.0, 74T g o T 37 m T
373 44 a4
CHAPTER 8

Exercises 8.1, pp. 754-759

1. ambiguous 3. L II 5. Answers will vary. 7. a = 8.98

9. C=49.2° 11. C=214°

13. £C =78°b =~ 109.5cm, ¢ = 119.2 cm

15. £C =90°a = 10in., ¢ = 20 in.

17. 19. £C =90°a=15mi,b = 15 mi

10.6 in.

21. LZA=57°b=495km,c = 17.1km 23.

25.a. 10cm b. 0 ¢ 2 d. 1 27. notpossible

29. B = 60° C = 90° b = 12.9V3 mi

Student Answer Appendix

SA-49

31. A=39°,B~82°a~426miorA =~ 23°, B~ 98° a~264mi
33. A=~39°,B~82°a=~426ftorA~23°B=~98, a=~2064ft
35. not possible 37. A = 80.0°, B =~ 38.0°, b =~ 1.8 X 10%> mi or

A = 100.0°, B = 18.0°, b = 9.1 X 10**mi
39. A; = 19.3°, A, = 160.7°, 48° + 160.7° > 180°; no second solution
possible 41. C, = 71.3°, C, = 108.7°, 57° + 108.7° < 180°; two
solutions possible 43. not possible, sin A > 1

45. ﬂ 47. 34.5 million miles or 119.7 million miles

2
49. a. No b. =39 mi

51. V<> § = 41.8km, V<> P = 80.8 km

53. a. No b. about201.5ft ec. =15 sec
55. Two triangles
Angles Sides Angles Sides
A, = 41.1° a=12cm A, = 138.9° a=12cm
B = 26° b =8cm B = 26° b =8cm
C, = 112.9° c¢; = 16.8 cm C, = 15.1° ¢ =48 cm
ST [ Angles Sides Angles Sides
Ay = 48.0° a=9 A, = 132.0° a=9
B, = 107.6° b, =~ 11.6 B, = 23.6° b, =49
C=244° c=5 C = 244° c=5
59. a = 33.7ft,c = 22.3ft 61. =3.2 mi

63. angle = 90°; sides = 9.8 cm, 11 cm; diameter = 11 cm; it is a right

triangle.

10.2(43) em

_ sin 60°

sin 90°

V3=

sin 30°’

sin 45°

65. a. about 3187 m b. about 2613 m c¢. about 2368 m

67. 204
102 cm
Aﬁ ]

69. A=19°,B=31°,C=130°%a=45cm,b = 71.2cm, ¢ = 105.9 cm
71. x = 0.3747 + 27k or 2.7669 + 27k, k € 7
730 =3+ 572 —x—10=0

Exercises 8.2, pp. 766-771

1. cosines
of sines

7. yes
25. B

260.9 mm

9. no 11. yes
17. a =724 19. A = 41.6°
23. A =238° C=126.2° b~ 16 mi

27. A = 137.9°,B = 15.6°, C = 26.5°
29. A= 1193° B =415°C =19.2°

31.

33. A= 139.7°,B = 23.7°, C = 16.6°

37. about 1688 mi
10,703.6 ft).

35. A = 485°
39. It cannot be constructed (available length =~
41. P = 27.7°; heading 297.7°

45. P =224 cm, A = 135°, B = 23.2°, C = 21.8°

47. A = 20.6°, B = 15.3°, C = 144.1°

49. 58.78 cm

3. Pythagorean 5. B = 33.1°,C = 129.9°, a = 19.8 m; law
13. verified 15. B = 41.4°
21. A = 120.4°, B = 21.6° ¢ = 53.5cm

43. 1678.2 mi




SA-50 Student Answer Appendix
51. a = 13 A = 133.2°
b=75 B = 16.3°

c=V82 C=305°
53. 33.7° 150 f*  55. a. 65%
59. 387 + 502 = 889 < 902
61. (1)a®> = b> + ¢* — 2bccos A; (2) b> = a® + ¢* — 2ac cos B, use
substitution for a* and (2) becomes b* = (b + ¢* — 2bc cos A) +
¢® — 2ac cos B. Then 0 = 2¢> — 2bc cos A — 2ac cos B,
Qbc cos A + ac cos B = 202,bcosA +acosB =c¢

b. $1,950,000 57. about 483,529 km?

63. 2
. - —13 12 13
65. sinx = —,¢csCx = ——,COSX = —,8eCXx = —,
13 5 13 12
¢ =5 oy — —-12
anx—Tz,cox—i5

Exercises 8.3, pp. 782-786

1. scalar 3. directed, line 5. Answers will vary.
7. 12 knots 9.

9 knots

11. . 13. ,
M HEp=e
i/ 7.3)
J 210N (=3i2)..41 <
T
Lp2
15. s 17. Terminal point: (5, — 1), length: /53
. R S
NG TS )
4 )

21. a. v 23. a. y
4 3y QI Py QIIT
-8 - = t =4 i | X
'
Lo
(-2.-5)

b. V73 ¢ 20.6° b. V29 ¢ 68.2°
25. (—10.9,5.1) 27. (106, —92.2) 29. (=9.7, —2.6)
31. a. (—1,9) b. (5, -3)

y y
\
\ /N
|
‘ - X
N
_ * B
c. (=05, 15) d. (8. -9)
(=0.5, 15 o
1 x
|| 5
r £y
5 —le (89
-5 5x

33.

35.

47.

51.

55.

. True 39. >False
43.

a. (8,4)

¢ (155,5)

3 1555
54 ( )

{3

]

L5

S

u+v=_806)
u—v=(-62)

v

41. True

u+v=(-3 -6
u—v=(-7,0)

p=—32i-57j
Ip| = 6.54

/
/
6, = 74.

-5 5x

b. w=(25,9.2)
c. w=25i+92j

45.

49.

53.

(6 -8)
[
r I,
|
(6.:—8)
(5, —14)
— \\?\_7 X
/
/7

= F
af
/

(=6, -6)
u+v=(-9 -6
u—v={(70)

u = 8i + 15j

u =17
a. A

021
=l X

b. v~ (-115,-3.3)

c. v= —11.51 — 3.3j



57. a. p = —2i + 2j; |p| = 2V2,60 = 135°

b. q = 6i — 8j;|q| = 10, § = 306.9°

c.r=—2i+ 15 = 25,0~ 143.1°

d. s = 10i — 13j; || = 16.4, 6 =~ 307.6°
59. a. p = 2V2i + 2j;|p| = 3.5, 0 =~ 35.3°

b. q = 8V2i + 12j;]q| = 16.5, 0 =~ 46.7°

¢ r=55V2i+ 6.5j;|r = 10.1,0 = 39.9°

d. s = 11V2i + 17j; |s| = 23.0, 0 =~ 47.5°
61. a. p = 8i + 4j; |p| = 8.9, 0 =~ 26.6°

b. q = 16i + 4j; |q| = 16.5,0 = 14.0°

c. r=18i + 8j; |r| = 19.7, 0 = 24.0°

d. s = 20i + 4j; [s| = 20.4,0 ~ 11.3°

7 24 . —20 21 .

63. <E,E>,verlhed 65. <@’ 5>,Ver1hed

20, 21 ) 7. 24,
67. —i — —j, verified 69. —i + —j, verified

29 29 25 25
71. <%%>, verified 73. \/%i + %j, verified
75 z448<i L> ~ (4.16, 1.66)

8 -3 .

77. ~5.83< v \/77> ~ (5.46, —=2.05) 79. ~14.4 81. ~24.3

83. hor. comp. = 79.9 ft/sec; vert. comp. = 60.2 ft/sec
85. heading 68.2° at 266.7 mph  87. = (82.10 cm, 22.00 cm)
89. 1{a, b) = (1a, 1b) = {a, b)
91. {a,b) = {c,dy={a — c,b —d) = {a + (—c), b + (—d))
= <a, b> + <—c, —d> = <a, b> + —l<c, d> =u+ (—1v)
93. (ck)u = (cka, ckb) = c{ka, kby = c(ku)
c(ku) = (cka, ckb) = (kca, keb) = Kca, cb) = k(cu)
95. u + (—u) = {a, by + (—a, =b) = {a — a,b — by = (0, 0)
97. (c + ku = (¢ + k)a, b) = {(c + k)a, (c + k)b)
= <ca + ka, cb + kb> = <ca, cb> + <ka, kb> = cu + ku
99. (1,3) + (3,3) + (4, —1) + (2, —=4) + (=4, =3) + (—6,2) = (0, 0)
101. Answers will vary, one possibility: 0°, 81.4°, —33.9°
103. a. not a real number b. not possible ¢. not a real number
105. x=0,+\V7

y
0

X
fA

Mid-Chapter Check, p. 786

. bsin A @+ - b
1. sinB = 2. cosB=——7"—"—
a 2ac
3. a=129m,B = 93.3°,C = 55.7°
4. A = 42.3° B = 81.5° C = 56.2°
5. A =44° a=2.1km 6. A = 18.5° a="70yd
B =~ 68.1° b=28km B~ 1345° b=1572yd
C=~679° c¢=28km C =27° ¢ =100yd

or
A = 44° a = 2.1km
B~=239° b=12km
C=~112.1° ¢ =2.8km
7. about 60.7 ft 8. 169 m

9. a = 49.6°
B ~922°
y =~ 38.2°

10. 9.4 mi

Student Answer Appendix SA-51

Reinforcing Basic Concepts, pp. 786-787

1. 2. For ZA =35° a=103
Angles Sides For ZA = 50°,a = 14.2
A = 35° a=11.6cm For LA =770° a = 19.1
B =~ 81.5° a=20cm
C =~ 63.5° c=18cm
Very close.

Exercises 8.4, pp. 798-801

1. equilibrium, zero 3. orthogonal 5. Answers will vary 7. <6, 8>
9. (—5,10) 11. —6i — 8 13. —2.2i + 0.4j 15. (—11.48, —9.16)
17. (—24,-27) 19. |[F5| =~ 3336.8; 0 ~ 268.5° 21. 37.16 kg
23. 644.491b 25. 2606.74 kg 27. approx. 286.79 Ib
29. approx. 43.8° 31. 1125 N-m 33. approx. 957.0 ft
35. approx. 64,951.91 ft-1b  37. approx. 451.72 1b
39. approx. 2819.08 N-m 41. 800 ft-Ib 43. 118 ft-Ib  45. verified
47. verified 49. a. 29 b. 45° 51. a. 0 b. 90°
53.a. 1 b. 89.4° 55. yes 57.no 59.yes 61.3.68 63. —4
65. 3.17 67. a. (3.73,1.40) b. u, = (3.73, 1.40), u, = (—1.73, 4.60)
69. a. (—0.65,0.11) b. u; = (—0.65,0.11), u, = (—1.35, =8.11)
71. a. 10.54i + 1.76j b. u; = 10.54i + 1.76j, u, = —0.54i + 3.24j
73. a. projectile is about 375 ft away, and 505.52 ft high b. approx.
1.27 sec and 12.26 sec  75. a. projectile is about 424.26 ft away, and
280.26 ft high b. approx. 2.44 sec and 6.40 sec
77. about 74.84 ft; t = 3.9 — 1.2 = 2.7 sec
79. we(u+v)={e,f)-{a+cb+d

=ela+c)+flb+d) =ea+ec+fb+fd
(ea + fb) + (ec + fd)
(e.f)(a. b) + {e.f) - (c.d)

=w-ut+w-v
81. 0-u =(0,0)-{a, by = 0(a) + 0(b) = 0

u-0={a,b)-(0,0) = a(0) + b(0) = 0
83. 6 = 56.9°; answers will vary. 85. t = —20

87. a = 138.4°,
B =~ 106.8°
C = 41.2%
P =~ 560.4 m,

A=~ 113943 m?

Exercises 8.5, pp. 810-812

1. modulus, argument 3. multiply, add
5. 2(cos 240° + i sin 240°), z is in QIII
T.2=27211t 23 9. =71+t 2z3

11. QIIL; 2V2(cos 225° + i sin 225°)
13. QIIL; 10(cos 210° + i sin 210°)

o) ssl)] ool (39 ()
. 6] cos 2 i sinl 1 . 8] cos| 6 i sinl 6
. (6 .
19. 10 cis| tan g ;10 cis 36.9°
21. 13 cis| 180° + tan ? ;13 cis 247 .4°

17.5
23. 18.5 cis{tan”(T)} 18.5 cis 1.2405

5
25. 2V34 cis[ﬂ' + tan71<7§>}2\/34 cis 2.1112




SA-52 Student Answer Appendix

o yi
27.r=2,60 =— 4
r 4 :
T o
= 2cis| — 2 LN2)
- 2e(2) ‘
=V2+iV2 e
29, r=4V§,0=§ L.
5 /
7=4V3 cis(?) 4}/
=2V3 + 6i : -
15 i
3. r=17,0 = tan*‘<—> of
8 (8.:15)
v (2 :
z = 17 cis| tan 3 ]
8 15, ;
=17 —=+—=i)=8+ 15i 6= tan
17 17 = 5 ,r
33.r=6,0=m — tan7'<i> %
) ’ Vil (T
5 °
z = 6cis W*tan’li} \
{ V11 0:=itan~\()
V1l 5 =
=6(——6 +gi>= —V1I + 5i

35. 1 =2V2, 1, =3V2, 6, =135° 0, =45
z7=721=—12+0i=r=12, 6 = 180°%
rr, =2V2(3V2) = 12/

0, + 0, = 135° + 45° = 180° v/

37. 1 =2, =2,0, = 30° 6, = 60°

21 \/§ 1 r 2
= == -30 L=y
T 2
0, — 0, = 30° — 60° = —30° v/
z 4  4V3
39. 2z = —24 + 0i, - = —— + V3,
22 3 3
. 301
41, 2,2, = 21V3 — 210, 2L = Vi, L
2 7 7
Z
43. 7,2, = —10.84 + 12.04i, -~ = —1.55 — 4.76i
22
4 5V3 5
45 2 = 0+ 401, 2 = VB L5,
2 4 4
. 2z —5 .
47. 712, = —10 — 10iV3,— = — + 0i
Vo) 2
Z
49. 7,2, = —2.93 + 8.51i, = = 2.29 + 3.28i
22

51. verified; verified, WAV Ewr = 4 ouw Foow
(1 + 4iV3) + (97 + 20iV3) + (=39 + 60iV/3)
= (17 + 12iV3) + (=3 + 16iV3) + (45 + 56iV/3),
59 + 84iV3 = 59 + 84iV3

53. a. V(1) = 170 sin(1207r)

b. p Vo) c. t = 0.00257 sec
0 0
0.001 62.6
0.002 116.4
0.003 153.8
0.004 169.7
0.005 161.7
0.006 131.0
0.007 81.9
0.008 21.3

55. a. 17cis28.1° b. 51V 57. a. 8.60cis 324.5° b. 1548V
59. a. 13cis22.6° b. 22.1V
61. 7 = 2cis 30°% Z = 5V2cis 45° V = 102 cis 75°

17 17V13
63. I = V13 cis 326.3%, Z = TCiS 61.9%V = 7 cis 28.2°

2
65. V = 4cis60% Z = 4\V/2cis 315° 1 = %cis 105°

1
67. V =5cis 306.9° Z = 8.5¢cis 61.9% 1 = T(7) cis 245°

/65 cis 29.7°
69. % 71. verified
2T T
. I = 5 51’ 3 = 5 51
57 137 297 377w

75, o0, —n 2T
24> 247 24 24

Exercises 8.6, pp. 818-821

1. °[cos(50) + isin(56)], De Moivre’s 3. complex

5. z5 = 2cis 366° = 2 cis 6°, 75 = 2 cis 438° = 2 cis 78°,
77 = 2 cis 510° = 2 cis 150°; Answers will vary.

7. r=3V2n =4;0 = 45° —324

9. r=2,n=13;0 =120°8

11. r = l;n=5;6)=300°;l+£i
2 2
13. r=1;n=6;60 = 315° i
15. r=4;n = 3,6 = 330° —64i
2 1 1
17. r=£;n=5;0= 135 — — —i

2 8 8
19. verified 21. verified 23. verified 25. verified
27. roots: 1, 0.3090 = 0.9511i, —0.8090 = 0.5878i
29. roots: 3, 0.9271 = 2.8532i, —2.4271 = 1.7634i
-3\V3 3 .3V3 3,

- 1, — 1

2 27 2 2

31. roots: 3i,

33. 2,0.6180 + 1.9021i, —1.6180 *+ 1.1756i
3V3 3. 3V3 3.
e e A iy A ]
2 2 2 2
37. 1.1346 + 0.1797i,0.1797 + 1.1346i, —1.0235 + 0.5215i,
—0.8123 — 0.8123i,0.5215 — 1.0235i

35.

1. V3
39. x =1, 3 + Ti' These are the same results as in Example 3.

41. r = 16;n = 4; 0 = 120°; roots:
V3+i,-1+iV3,-V3—il—-iV3

43. r = 7V2:n = 4; 6 = 225° roots: 0.9855 + 1.4749i,
—1.4749 + 0.9855i, —0.9855 — 1.4749i, 1.4749 — 0.9855i
45. r=28,0=210°,n=3;k=0— 0.684 + 1.879i;
k=1-——1970 — 0.347i; k = 2 — 1.286 — 1.532i

47. r=281,0 = 180°,n = 4; k= 0 — 2.121 + 2.121;;
k=1-——2121 +2.121i; k=2 - —2.121 — 2.1213;
k=3—>2121 — 2.121i

49. D = —4, 7, = 8ecis 45°, 7, = 8ecis 165°, 7, = 8cis 285°,
20 = 8tcis 75°, z, = cis 195°, z, = & cis 315°

51. verified 53. a. numerator: —117 + 44j, denominator: —21 + 72j

4
b. 1 + gj c. verified 55. Answers will vary.



57. =7 —24i 59. z= —27321,z=0.7321,z = 2.
Note: Using sum and difference identities, all three solutions can actually
be given in exact form: —1 — V3, -1+ V3,2.

tan’x B sec™x — 1

Tsecx+ 1 secx+ 1
(secx + 1)(secx — 1)

secx + 1
=secx — 1
1 CcoS X

COos x COos x

1 —cosx

COosS x
4 12
63. y=—x+ -
YT S

Making Connections, p. 821
l.e 3.b 5.h 7.¢c 9.g 11.d 13.f 15. a

Summary and Concept Review, pp. 822-826
1

Angles Sides
A = 36° a = 205.35cm
B =21° b =~ 12520 cm
C=123° | ¢ =293 cm
2. Angles Sides
A =28° a =~ 140.59 yd
B = 10° b=52yd
C = 142° ~ 184.36 yd
3. approx. 41.84 ft 4. approx. 20.2° and 159.8°
5 Angles Sides
A = 35° a = 67cm
B, = 64.0° b = 105 cm
C, = 81.0° | ¢, = 11537 cm
Angles Sides
A = 35° a =67 cm
B, = 116.0° | b = 105cm
C, = 29.0° | ¢y = 56.63 cm

6. no; 36° 7. approx.36.9° 8. approx. 385.5m
9. 133.2°,30.1°,and 16.7° 10. 85,570.7 m*

12. —8i + 3j; ju| = 8.54; 0 =~ 159.4° 13. horiz. comp. = 11.08,
vertical comp. =~ 14.18 14. <—4, —2>; [2u + v| = 4.47, 0 = 206.6°

7 12
15. i+ j 16. QII; since the x-component will be negative
V193 V193 ! Q P ¢

and the y-component is positive. 17. %mi 18. approx. 19.7°

19. (—25, —123) 20. approx. —0.87 21. 4

22. p-q= —6;0~=979° 23. 4340 ft-Ib 24. approx. 417.81 Ib
25. approx. 8156.77 ft-Ib  26. a. x = 269.97 ft; y =~ 285.74 ft

b. approx. 0.74 sec  27. 2(cos 240° + i sin 240°) 28. 3 + 3i

Student Answer Appendix SA-53

5 z
30. z1z2, = 16 cis<£>;f] = 4cis<1> 31. 2V3 + 2f
12) 2 12
32. |Z| = 10.44; 6 =~ 16.7°, 10.44 cis 16.7° 33. —16 — 16i\/3

5vV3 5. 5V3 5
34. verified 35. T\f F =T i S 366,32 3iV3
37.2 —2i, -2 +2i 38.1*2i—1+2i 39. verified

Practice Test, pp. 826-827
1. 6.58mi 2. 137.18 ft

3. Angles Sides (in.) Angles | Sides (in.)
A, ~588° | a=15 A~ 1212° | a=15
B = 20° b =6 B =20° b =6
Cr~1012° | ¢, ~1721 || G, =388 | c3~11.0

4. a. No b. 2.66mi 5. a. No b. 1 c 843sec
6. a.230mi b. 7516.5ft 7. A =~ 438,795 mi%, P ~ 61.7°,
B =~ 61.2° M = 57.1° 8. speed = 73.36 mph, bearing =~ 47.8°
9. 6 = 36.5° 10. 63.48 cm to the right and 130.05 cm down from the
initial point on the ceiling 11. [F;| = 212.94 N, 6 =~ 251.2°
12. a. § = 42.5° b. proju = (—2.4,7.2)
c. uy =(—24,72),u, = (—6.6, —2.2)
T

13. 104.53 ft; 3.27 sec 14. 2 cis<24> 15. 48V/2 cis 75°; verified

53 5 5\V3 5
16. —8 — 8\/3i 17. verified 18. 7\/ 3 —7\[ 30, i

19. 23039 + 1.5192i, —2.3039 + 1.5192i 20. ~2, 414,300 mi*

Strengthening Core Skills, pp. 828-829

Exercise 1. 664.46 1b, 640.86 Ib Exercise 2. 106.07 b, 106.07 Ib
Exercise 3. yes

Cumulative Review Chapters 1-8, pp. 829-831
1. 20V/3, 40, 60°, 90° 3. R = 1;v/a + (mr)?
—4

5. sin 6 :%3;0050 :%;tanq‘) =5;cscl = 7‘%; sec 0 :%;cotG =3
-4+ Vo6
7. % 9. cos = 19° = 0.94, cos 125° = —0.58

11. a. about $66,825 b. 13,13, 7V2; A = 59.5 mi®

Boam=2"2" (xﬁx‘,yzﬂv')
X, — X 2 2
—b = Vb — dac
C. x=T d. d = \/(Xz_xl)2+()’2 _yl)2
e. A= Pe"

15. ZA = 37° a = 33 cm,
/B =344° b = 31 cm,
/C = 108.6° ¢ = 52 cm

17. about 422.5 b

19. ¥

~— ]

XE (—o0, —1)U(2,3)

21. —128 — 128/\/3 23. about3.6yr 25. A=2,B=1,C :g

27. [0,0.71] U (g 4.37} U (377 27T>

29. 0; The vectors are orthogonal.




SA-54 Student Answer Appendix

Connections to Calculus Exercises, pp. 834-835 15. 3| e
L = 23y
Plane 2
9000 ft 3H+I‘I'I
11
& ¢ “SEy
Light d - 1 3
_,{ 9000
a. 0 =tan | —— | b. 6=235°
d 17 yes
3 ’ —L. 870
a1 2+
S T
Sr—29Y
-17
12x+38Y
2
2 > 19. o} . _12-3X _
a. d = V247 + 32> — 2(24)(32)cos 0 b. d ~54.13m . about 106.1° *\ Y= =5 Yy =X -9
5. 64 fi SN
- ¥ 18t 2 10
s ] ~10-8-6-4-2,
el ! S AN Hﬁ
48 ft Al L L A6, =3
e - ’\
~10 oy 3| 10
a. [v| = V482 + 64% + 187 = 82 ft
b. u = (48,64,0), v = (48,64, 18 Intersection
_(48,64,0) - (48,64, 18 H=h Af=-3
(80)(82) -10
40
0= cos7'<f> ~ 12.68°; verified 21. v, = 5 —5X _ —-16 — X
41 ! -2 2 3
7. 1800 fit 10
D
_______________________ 1000 ft
- 6
- d
525 ft e
d
(_,,—" —10 | 10
@ Post
a. [D| = V/525% + 18007 + 1000> = 2125 ft InberEectio. ‘-—_______h
b. d = (525, 1800, 0), D = (525, 1800, 1000) =i v Iy=-5
(525, 1800, 0) - (525, 1800, 1000) 1o

cosf = (1875)(2125)
5 23. (—4,1) 25. (3, —5) 27. second equation, y, (4, —3)
0= cos”(E) ~ 28.07°; verified 29. second equation, x, (10, —1) 31. second equation, x, (%, %)

33, (-2.3) 35 (2.-1) 37.(3,—1) 39. (-2 -3)

% 41. (L,2) 43. (=2,3) 45. (=3,4) 47. (=6, 12)
18 fit 49. (2, 8); consistent/independent 51. (J; inconsistent
53. {(x,y)|6x + y = 22}; consistent/dependent
55. (4, 1); consistent/independent  57. (—3, —4); consistent/independent
) 59. (51 9); consistent/independent  61. 1 mph; 4 mph  63. 2318 adult
15t " tickets; 1482 child tickets  65. premium: $3.97, regular: $3.87
67. nursing student $6500; science major $3500
st 69. 150 quarters, 75 dimes 71. a. 3 mph b. 5 mph
b 0—a+p b o= tanfl<l> N tanfl(E> 73. a. 36 fscc b 44 fusec 75. a. 100 lawns/mo b $11.500/mo
46 46 77. a. 1.6 billion bu, 3 billion bu, yes b. 2.7 billion bu, 2.25 billion bu, yes
_ tan,,<z> N tan,,< §> ~ 30.00° c. $6.65,2.43 billion bu  79. about 227 boards at $410 a piece
81. about 90,000,000 gal at $3.04/gal  83. 1776; 1865
85. Tahiti: 402 mi%, Tonga: 290 mi*> 87. y = 2x + 3 89. $50,000
CHAPTER 9 91. bl 93. x = 120.716
Exercises 9.1, pp. 848-853 g
2

1. inconsistent 3. consistent, independent 5. Multiply the first mm
equation by 6 and the second equation by 10. 7. y = 2x — 6,y = Sx + 5 SN
9. y=x+2 1. x+3y=-3 1. y=x+2,x+3y= -3 TN

~10




Exercises 9.2, pp. 861-864

1. triple 3. equivalent, systems 5. z =5 7. Answers will vary.
9. Answers will vary.  11. yes, no; R2,R3 13. (5,7,4)

15. (—2,4,3) 17. (4,0, -3) 19. (5,12,13)

21. no solution, inconsistent

23. {(y.9)lxERy=2—-x2z=2—x:(P.2 —p,2 —p),
other solutions possible

5 2 5
25. , s =——z——y=-2z-2z€Rp|—Zp—
{(xyz)lx 3273 z z } ( 3P
other solutions possible
27. (p,2p,p+1) 29.(p +9,p —4,p)

31 {(x, y.2) 33. (-1,5%2)

35. (=p— 17, —p —4,p) 37. (12,6,4) 39. (1, =5, —6)
11
41. (1, -2,3) 43. <§, > 72> 45. (5cm, 3 cm, 4 cm)
47. $80,000 at 4%; $90,000 at 5%; $110,000 at 7%
49. World War II, 1945; Korean, 1953; Vietnam, 1973
51. Declaration of Independence, 1776; 13th Amendment, 1865; Civil Rights
Act, 1964 53. 1L 20% solution; 3 L 30% solution; 6 L 45% solution
55. saturated: 1.2 g, monounsaturated: 1.0 g, polyunsaturated: 0.6 g
57. h(t) = =57 +30r+ 1 a. 46ft b. 1721t 59. 2
61. (—11,-5% (6, %) 63.x=1

I—
3,P P )

1
+-y—2z=6
X+ oy

Exercises 9.3, pp. 875-878

1. half; planes 3. solution 5. The feasible region may be bordered by
three or more oblique lines, with two of them intersecting outside and away
from the feasible region. 7. No, No, No, No 9. No, Yes, Yes, No

11. y 13. y
B 0 10
X\~ 8 8
sl 6 H 61
e EHEREY |
- 4.6 810 “10-8-6-4-2,] 24 6. 810 x
i A
8 8
-10 =10
15. 10 (0, 0) is in the
solution region, and
W= -ERA T+ £

] 3(0) +2(0) =8 is
l"”r true.
T D

n=i ‘ =4
—10
17. 10 (0, 0) is in the
solution region, and
= +
IS 4(0) — 5(0) > =20
is true.
—10 10
n=i HH V=Y
—10
19. No, No, No, Yes
21. b 23. N 25. - y
A A
z b (|
N I g "4 Vi 2RSS
2f H .. \s;‘" g, N :
Tlo-8-6-4- . 0864271 % " - 3 "~
10-8 (% Wo 10‘{9‘{4 “‘z'l : 10 IR ‘.ie, g 10
H 6 : 6 “ . ‘Afv : “\ :
Sof HER R RN R

Student Answer Appendix SA-55
27. R S 3L e
8 8 8
= \\/ G
i I 2UNE A N
- 3 i o2 6 0 “10-8-6-4-24 2 N6 8 10 x -1 3 TG 810y
;3, LT /\ iy \,\
6 <6 S0 ;
(] ] EE N
33. y 3s. y 37.
10 P B 10
8 8
Ry o ol
~10-8-6-4-3 4.6810x ~10-8-6-44, 6.810x - 1 AN3 4 s
i FIRR R 2 i
8 8 : : 4
=10 =10 =5
39. Y4 o
4 : 4 :
“10-8-642, | 2 g0 “10-8-64-2,] 2.4.% 8.10x
iR R i
AN IR Linidgll b
~10 ~10
43. 93
0 9.4
0
2.4
45. 93
0 9.4
0

(3.2
y—x=1
y—x=1
47.{ 49. {x +y <3 51 (53) 53.(12,11)
x+y>3
) y=0
55. 26 at(2,2) 57. 264at(4,3) 59. 5 < H <10

61.

3 ;
3

H

< 40 \ L
£ L

<20 \

20 40 60 80 100
A (in thousands)

J + A = 50,000
J = 20,000
A = 25,000
63. 300 acres of corn; 200 acres of soybeans 65. 240 sheet metal screws;
480 wood screws 67. 65 traditionals, 30 Double-T’s
69. 3 buses from company X; 4 buses from company Y
71. y a. the region is a square
: b. maximum is 35.1 at (3, 3)
G-3) c. optimal solutions occur at vertices

B &%

—10-8-6-4-2, 4.6 810x

73.a. -2 b. 3 e -3 75.3240Q




SA-56 Student Answer Appendix

Exercises 9.4, pp. 889-891

1. template 3. repeated linear 5. Answers will vary

A B A B
. + 9. +
x+3 x—-2 x— 1 (x_l)z
A B A B
11. + + ¢ 13. — + + ¢
x—1 x+2 x-—3 x x—3 x+1
5.4 8, € 4,8, €
x=5 (x-5?% (x-5)7 X ¥ x+2
A B D A Bx +
wA B C 21. SR
x 2 x=5  (x-5) x—=3 X2+5x+7
A Bx + C Dx + E —4 3
23. . +
x + 1 ¥ +2 (x2+2)2 2x—5 x+3
7 2 1 -1 4 5
27. —+ - 29, — + —
x x+1 x-—1 X x+1 (x+1)
2 3x + 1 5 -1 1 Sx +2
31 s 33. & 35 - - T
P+l P42 x+2 P43 X (+1)
2 1 -1 3 4
A A 39. -
X ¥ P+x+3 2—x 442+
2 2x + 1
T — g3, 2t &
x+3 (x+3)2 P+l (P +1)?
1
2 3 100 10
45. +— 47—
x—=1 (x- 1)3 P 100 — 10P
49 'i"+ = R
P 10-4p 50 " 125
55 4 _ 4 _ 3
"lnx—2 Inx-1 (nx-1)
57. Factor out —1 from the denominator:
x+2 _ x+2 o —=x =2 —1 _ 3
=D =% G=-DEHE-1) x—12 x—1 (x—1y7
1
59. 2x — 1 + 61. Verified

¥—x+6

Mid-Chapter Check, p. 891

1. (1, 1); consistent 2. (5, 3); consistent 3. 200z 4. no; R2, R3

5. The second equation is a multiple of the first equation. 6. (1, 2, 3)
2 3 1

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

9. Mozart = 8 yr; Morphy = 13 yr; Pascal = 16 yr

10. 2 table candles, 9 holiday candles

7. (1,2,3) 8.

Reinforcing Basic Concepts, p. 892

Exercise 1: Premium: $4.17/gal, Regular: $4.07/gal,
15.3R + 35.7P = 211.14

{P =R +0.10

Exercise 2: Verified

Exercises 9.5, pp. 901-905

1. square 3. 2,3,1 5. Multiply R1 by —2 and add that result to R2.
This sum will be the new R2. 7. 3 X 2,58 9.4 X3, —1
I 2 —1:1

11. | 1 0 1 3 |; diagonal entries 1, 0, 1

2 -1 1 i3
x+2y—2z=0
+4y=5
13. {x Y7560 18 y+22=2-(11, -4,3)
2 z=3
+3y—47=29
17 ' %7iz—ﬁ—>(—4153) 19 {1 - 72}
: w2 o “lo 28 -6

z=3

1 -3 3 1} 2 3001 1 §8
2.0 23 -12{-15| 23. |0 -3 -3{-6

2 1 0} 4 0 —10 —13} 34
25. 2R, + R, >R, 27. =5R, + R, >R,

~3R, + Ry >R, 4R, + Ry >R,

29. (20,10) 31. (1,6,9) 33. (1,1,2) 35 (1,1,1) 37. (2,—1,3)
39. (10,6,8) 41. <5 1, —i) 43. (-1,3.2)

45. linear dependence (p — 4, —2p + 8, p)

47. coincident dependence {(x, y, 7)[3x — 4y + 2z = =2}

49. inconsistent, no solution 51. linear dependence, (p, %p, 4 — gp)
53. (2,1,—1) 55.(3,0,—2) 57.(1,-2,3,—1) 59. 28 units’
61. LA to STL, 1600 mi; STL to CIN, 310 mi; CIN to NY, 570 mi
63. Moe 90, Larry 45, Curly 30 65. 15 m, 36 m, 39 m

67. $2000 at 5%; $3000 at 7%; $5000 at 9% 69. x = 84°;y = 25°
5 5\/

2 2

71. a. z; = V10cis[7 + tan '(3)] b. z, =
73. C > 30,000 in the year 2011 (t = 6.39)

Exercises 9.6, pp. 913-917

1. a; b; 3. scalar 5. Answers will vary. 7. 2X 2,a;, = —3,a5 =5
9. 2X3,a,=-3,a03=6,a,=5 11. 3X3,ap=1,a3=1,a3 =5
10 0 }

13. true 15. conditional,¢c = =2, a = —4,b =3 17. { 0 10

19. different orders, sum not possible
13

1
263 19 2 8 4
2 D 20 -—15
21. | % 81 23| &+ 3 2| 25 { }
-6 S —25 10
8 4 2
32 -1 0 1 -2 0 _—
27. 10 51 2.0 -1 2| 31 {0 J
2 3 -6 4 3 -6
12 —24 90
33. matrix mult. not possible  35. [ }
-6 15 -—57
[79  -30 42 18 —60 1 0
37. 39. 41.
L—-50 19 } {—12 -4 36 } {0 J

[
= ool 1w
[— ool— 1=

o

-3

57

S

4 0

57 —

> } 47. | 5
—41

o
o

il
.

49. 75 25} 51. [_4 28 4} 53. verified 55. verified
-8 17 3
57. P = 21.448 cm; A = 27.7269 cm?
59. T S T S
S| 3820 1960 S| 4220 2960
V= D| 2460 1240 | M = D| 2960 3240
PL 1540 920 PL 1640 820
b. 3900 more by Minsk
c. 3972.8 2038.4 d. [8361.6 5116.8
V =125584 1289.6 5636.8 4659.2
1601.6  956.8 3307.2  1809.6

4388.8 3078.4
M = | 3078.4 3369.6
1705.6  852.8

61. [22,000 19,000 23,500 14,000]; Total Profit N: $22,000, S: $19,000,
E: $23,500, W: $14,000

63. a. $108.20 b. $101 . X .
{ 100 101 119 } First row, total cost for science from each

restaurant; second row, total cost for math
1082 107 129.5] from each restaurant.
s {32.4 103 213

299 9.6 195
¢. py3 gives the approximate number of females expected to join the
writing club

} a. 10 b. 20



2n —1 0 211 —1
67.12"—1 1 2"—1] 69. (—1,1,-2)
znf 1 0 2n7 1
5 9 13
7.z =3 cis<f), 3 cis(—”) 3 cis(£>, 3 cis(—”>
8 8 8 8
Exercises 9.7, pp. 927-932
1. diagonal, zeroes 3. AB, BA, I, A™' 5. Answers will vary.
7. verified 9. verified 11. verified 13. verified

(& 2 -5 15 i i
1s. | &, 5 17. 19. verified 21. verified
L5 T8 -2 05
ERE 5 a0 0
1 3
; : 2 =3||x 9
233 0 1| 25|35 @ o 27.{ }H:H
PO N B A B CE RS M R
L 39 13 39 20 100 100
(1 2 —1][x 1
29. (1 0 1|y 3
2 -1 1 b4 3
-2 1 -4 5 w -3
2 - 1 - 4
31 5 3 x|
-3 1 6 1 y 1
L1 4 =5 1 b4 -9
33. 4,5 35 (12,12) 37. (3,3 39. (1.5,-05,—1.5)

41. (3,2,5) 43. (—1,-0.5,1.5,0.5) 45. 1,yes 47. 0,no 49. 1
51. singular matrix 53. —34 55. 7 57. singular matrix

[ Sl

1
59. det(A) = —5;(1,6,9) 6l. det(A) =0 63. A~ = [,‘3 “}, verified
3
65. singular 67. 31 behemoth, 52 gargantuan, 78 mammoth, 30 jumbo

69. Jumpin’ Jack Flash: 3.75 min
Tumbling Dice: 3.75 min
You Can’t Always Get: 7.5 min
Wild Horses: 5.75 min
71. 30 of clock A; 20 of clock B; 40 of clock C; 12 of clock D
73. py = 72.25°, p, = 74.75°, p; = 80.25°, p, = 82.75°
75.y=x"+4x—5 T.y=x>+2¢ —9%x— 10
79. $450 in the CD, $350 in the MM
81. $1500 in retirement fund, $1500 in mutual fund, $1800 in stock fund
83. 2 oz Food I, 1 oz Food 11, 4 oz Food III

Wi

2

85. Answers will vary. 87. A = 125, period = 3

{4

Exercises 9.8, pp. 942-947

1. ayar, — aza;, 3. constant 5. Answers will vary.

89. x € (*oo,

ro= |, o=l Sfo=|? ] oo
-3 4 1 4 : -3 1
11. (%26, ?) 13. not possible
4 -1 2 -5 -1 2
15.a. D= |-3 2 —1| D,=| 8 2 -1
1 -5 3 -3 =5 3
4 =5 2 4 -1 -5
D,=|-3 8 —1| D,=|-3 2 81,
1 -3 3 1 -5 -3

b. |D| = 22, solutions possible
c. |D| = 0, Cramer’s rule cannot be used: coefficients R; + R, = R3

35 -1

==, —) 21.(0,-1,2,-3

43 3 ) ( )

23. 320 + 327 =~ 420.5in*> 25. 8 cm> 27.27f 29. 19 m’
31.96in> 33.yes 35.n0 37. yes; yes; yes

17. (1,2, 1) 19.<

Student Answer Appendix SA-57
1 3 1 1
1 2 4 2 4
39. — — - + -
x o ox+l o (x+172 x—1 (xfl)z
3 2 1 2 . 2
41 43. 214.5 ft“ of skin, 231.0 ft~ of wood

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

veneer, 516 tension rods, and 498 ft of hoop ~ 45. 955 ft” of skin, 1021.5 ft*
of wood veneer, 2180 tension rods, and 2129.5 ft of hoop 47. 5 Silver,
9 Gold, and 2 Platinum
49. one bundle of first class = 9.25 measures of grain;

one bundle of second class = 4.25 measures of grain;

one bundle of third class = 2.75 measures of grain
51. Answers will vary. 53. Answers will vary. 55. Answers will vary.
57. Answers will vary. 59. Answers will vary. 61. Answers will vary.
63. Answers will vary. 65. Answers will vary. 67. Answers will vary.
69. $15,000 at 6%, $25,000 at 8%  71. apples: 29¢/1b; kiwi: 39¢/Ib;
pears: 19¢/Ib  73. 10 1b of $1.90, 8 1b of $2.25, 6 Ib of $3.50
75. Answers will vary. 77. x> + y> —4x — 6y — 12 =0

79. y 81. /B =176.3° LC = 54.7°,side c = 9.4 in.

—

— 7]
i

Making Connections, p. 947
1.h 3.d 5 a 7.f 9.b 11.f 13. h 15 ¢

Summary and Concept Review, pp. 948-953

1 gh P v =d 2. ghd xm03y=14
8 : 8
6 6
BN = T i
Rl T [
*]0*8*6*4*22 2.4.6810x *M 2345«x
/I T —
0 0.2 + 0.5y
: /{g/ ,X(f"3), =-14
~10 “, 4 10 (5, —3)
3. v 4. no solution; inconsistent
ot
o
LA N
A
B S
575

5. (5, —1); consistent 6. (7, 2); consistent 7. (3, —1); consistent

8. (17] %]); consistent 9. Willis Tower is 1450 ft; Hancock Building is
1127 ft.  10. $1.20 11. (0,3,2) 12. (I, 1,1)

13. no solution, inconsistent 14. 72 nickels, 85 dimes, 60 quarters

15. y= —x>+ 10x — 9

16. v 17. ] v

Pl A 5 :

b2 : :
e L
~10-8=6-4-2) 1 2N 6810 ~10-8-6-4 7463810y
iy Ny ”
6 ~ =6
. gl N . . [N
#1o -10

18. 93

n=n ¥=8
-93




Student Answer Appendix

Maximum of 270 occurs at both (0, 6) and (3, 4)

4 2 7 2
20. 50 cows, 425 chickens 21. + 22. +
x—3 x+5 x—3 2x+1
1 2 — + 2 — + 1
23, + u 5 2 al
x+4 2+ x—=5 x¥+3 x+3 ¥ -3x+9
5 -2 5 1 3
26. +—= 27. - +
x—1 ¥2+x+1 (x—27 x—2 x+3
1 3 2 2 +5
28. - + 29, -2
(x—17% x—1 x+5 ¥ +3  (F+3)?

30. (-2, —4) 3L (1,6,9) 32. (=2.7.1,8)

e } 3. {_6‘75 675 } 35. not possible
10.875 —2.875 1125 —1.125
- 1 0 4
36. :? :ﬂ 37. Ll) ﬂ 38. (55 -1 -1
- 10 -29 7
[ 3 -6 —4 -8 12 0
39. | —45 3 —1| 40. notpossible 41. | —2 —4 4
L -2 31 3 -16 —04 -20
[155 64 17
42. 9 —-17 2 43. D 44. It’s an identity matrix.
185 —208 13

45. It’s the inverse of B. 46. E  47. It’s an identity matrix.
48. It’s the inverse of F.  49. matrix multiplication is not generally
commutative 50. (=8, —6) 51. (2,0, —3)
—19 25 —37 36 31 91 5
2. ( —— — . (1, —1,2 4. — — — . ——units”
> <35’14> 3. (1.-1.2) S <19’1919> 35 7 mits
5 2x —

1
+ ——— 57. 92,250 gal gasoline, 595,000 1b corn, 227,500
x—2 ¥+3

56.

oz yeast, and 134,750 gal water 58. 287,250 gal gasoline, 2,035,000 Ib corn,

777,500 oz yeast, and 460,750 gal water 59. PIE ARE SQUARE

Practice Test, pp. 953-954
1. Y —
R i 12*5 Sty s 0
AN
710787&4722 2 0. 8.10 x
NN

4) 3.(-3.2) 4. (2,-1,4)

(2,3) 2<5 5

-6
ERRS Y
—10

(-6 -5 12 12 -3 1
5. a. s 9} b. {_1.2 _2} c.{?) _5}
[—2 -1
d. 25 1.5} e. —2
[0 -0l 0 -03 —0.06 —0.12
6.a. | 05 —-06 0 b. | 006 —006 0
L-02 —08 —09 —0.18 —024 —048
031 —0.13 0.8 o0
[001 -005 —002| d. | ¥ 10 | e 0034
039 —052 —0.02 =2 -5 P
97 —18
(2,1 > 8. (3,-2,3) 9. (34 ]7> 10. (1,6, 9)

11. 21.59 cm by 35.56 cm 12 Tahiti 402 mi%; Tonga 290 mi>
13. $15,000 at 7%; $8000 at 5%; $7000 at 9%

14. a. 70

140

Inkerseckion
n=11B.23EA1 Y=1E.047428

—20

b. equilibrium is achieved when approx 150,000 plugs are sold at a price
near $1.18 15. h(f) = —16/ + 144  16. 144 ft, 3 sec
17. v 18. maximum 250 at (5, 0)

0

N

R B
—_

2.4.6 8T0x

19. 30 plain; 20 deluxe 20.

1 3x + 2
x=3 ¥ +3x+9

Strengthening Core Skills, pp. 955-956
Exercise 1: (1, —4, 1)

Cumulative Review Chapters 1-9, pp. 956-957

2
1. a x =7 b.x=07 cx=5 *=iV2 dx=-104
1 2
3. R= = —VA+ (7r)
T
5. y
- 12x
7. a. (a + bi) + (a — bi) = 2a
b. (a + bi)(a — bi) = a* — (bi)* = a® + b*
V15 V13 3 V39
9. x=12*—— 11 sinf = ,cosé)=£,tan0=7
3 4 4 3
Y2 =i X+ x; 2t ) —b = Vb* — dac
13. a. m = b. , c.x=——"-"——
Xy — X 2 2 2a
dd=V(io—x)+(0n—y) e A=PrP 15 (=3,-18)
V121 + ¥° x
17. a. b.
11 9+ x?
19. s x € (—oc0, —1)U(2,3)
/
s |
[
|
Y

21. —128 — 128iV/3  23. about 3.6 yr
o

25, A=2,B=1,C=—
4

27. q(x) = 7 r(x) = mx — 7, crosses at x = 7° (= 9.87)
29. y= —4atx =2

Connections to Calculus Exercises, p. 960
a k __A B
"(x+a)x+b) x+a x+b
b. B= —-A=Ab + (—Aa) = k;A(b — a) = k
k 16 -2 2
3 +
b—a (x+3)(x—75) T x+3 x-5

3 (A + B)x + (Ab + Ba) = k

c. A=



3 LU s 2 2
"x+3 x-3 "x+7 x-—4

-1
7. 9. 114 units®>  11. 36 units’
x+8 x+5

13. 240 units®; V = LWH = (5)(6)(8) = 240 units®

CHAPTER 10

Exercises 10.1, pp. 966-968

1. geometry, algebra 3. perpendicular 5. point, intersecting
7. (=2, —2); verified 9. (2, —2); verified 11. ('72,
1B x+2°+(y+27=5 15 x -2+ (y+27=5

17. <x - %)2 +(y+9)7= <§>7

19. d=13;B,C,E,G

Student Answer Appendix SA-59
13. x—6°+(y—5*=9 15, (x — 2 + (y +5)* =25
center: (6,5), 7 =3 center: (2, =5),r =5

17. (x + 3 + y* = 14
center: (—3,0),r = V14
—9); verified B
10
=3
=10 A 210x
1 Ao ;
—2 [
16 10

21. y

y
F )

r=5\'
o
2, 55)

19. y

~10

8V5
21. Verified, d = ? 23. B, C,E 25. Verified 27.y= —
29. 4x + 3y* = 48 31. Verified, verified 33. 3x* —y* =3
35, Verified 37, — cos’x — sinjx + sin’x _ coszzx - cotx
sin“x sin“x

39.a. x=2In9,x =439 b. x=%ln54,x~9.97

Exercises 10.2, pp. 979-983
1. & = |d* — b
7. 8%+ 2 =49

3. 2a,2b 5. Answers will vary.

9.3

Yi=fy8-Hzl
¥=E.B
—9.3

—14.1 14.1

n=Y.2

(4.2,5.6), (4.2, —5.6)
9. (x—572+y"=3

9.4

N
R

—_— iy
< L10x
; (3

2
X

2
W
a. 7+L= 1,0,0,a=4,b=2
16 4
b. (=4, 0), (4,0), (0, =2), (0, 2)
d. 3.1

MM=Iide-HEnYy

[T
e—

n=z.Yy

25.

—4.7

=B
—3.1
(2.4, -0.8),(—2.4,0.8), (—2.4, —0.8)

(2.4,0.8),
Xy
27. a. EJrR: 1,(0,0),a=3,b =4
b. (0, —4), (0, 4), (=3,0), (3, 0)
d. 3.1

=iy -1e0=1"

—4.7

-
|

1= E=-0H=-E1=)
n=B

T=1.41421z8

(o,

V2), (6,
11 (x — 1)?

)

-3.1

_\@)
+(y—57=25

12.4

—94

F1=fEE-(H-10=)+E

9.4

(5, 8),(5.2)

]
M

B
)

n=ey Y=,
—3.1
(2.4,0.8), (2.4, —0.8), (—2.4,0.8), (—2.4, —0.8)

2 2

29. a.ngry?: 1,(0,0),a=1\5b=1\2

b. (—V/5,0), (V5,0), (0, —V2), (0, V2) c.




SA-60 Student Answer Appendix

31. ellipse 33. circle

35. ellipse 3.0+ —— =
K
e
O, =1
=50 . L5 x
«—1.—3)/(}0,—5)
(0,=3) " [
° (0, =5)
D:x€[-1L1,Ry€[-5—1]
x+2 ) — 1) x — 3)? )+ 5)°
39.( )+L ):1 41.( )+L ):1
16 4 4 10

D:x€[-6,2],R:y€E[—1,3] D:x €[1,5],
Ry€[-5 — VI10,-5 + VI0]
x—37 (y+2)
P
25 10
10}
322 HN10)
e
-10.: B 10x
(2 2)/ s 2
3:42=410)
—10
D:x€[-2,8],
Ry €[-2-V10,-2 + V10]

45. k=20 47. k=120
49 a. (2,1) b. (=3,Dand(7,1) e (2— V21, 1)and (2 + V2I, 1)
d. 2,3)and (2, —1) e.

51. a. (4,-3) b. 4,2)and (4, —8) c¢. (4,0) and (4, —6)
and (8, —3) e.

d. (0, —3)

=10

53. a. (=2,-2) b. (=5, —2)and (1, —2)
e (—2+ V3, —2)and (-2 — V3,-2) d. (—2,-2+ V6)and
(-2,-2—-V6) e y

to

10 ,“;. o 0x

55 £ Y
"3 20 = ®
b. 6.2
Yi=fiznfl-wz xa1]

N

n=Y Y= FIIEEEE
—6.2
¢. L=066 d. verified
(x-37 (v+2)
57. T + T =1 a
b. 5

M= - n =20 /A0 -2

-6 12
=z
—7
c. L =23.6 d.verified
2 2
X y
59. 4+ = 1,(£V7,0
16 9 (£V7.0)
(x+3?% (y+1)?
6. — L+ L (=3,-1 =23
4 16 ( V3)
63. A = 127 units® 65. \V/7 ~ 265,225 .
oy 2 y
67. 891, 17.9ft 69, —— + = = 1:64ft 71 ¥ -
152 g2 6.25 225
2 2
73. ¢+ 2 _| 75 4~ 142 million miles, b ~ 141 million

36> (35.25)°
miles, orbit time =~ 686 days 77. about 66,697 mph 79. 90,000 = yd2
81. a. 45ft b. 106ft c. 25ft 83. ellipse, since squared terms are
positive and A # B; 6(x + 3)* + 3(y — 4)* = 0, the constant term
becomes zero; the graph is the single point (=3, 4)

log 20

log 3

85. ~273 87.z=064

Exercises 10.3, pp. 993-997

1. transverse 3. perpendicular, transverse, center 5. Answers will vary.
9. y 11. y

) " s
0,0
i 0,.0). i e 7.0y
‘\ / [ Ny S oo V
3; 3:0) 20N | {eo: \/ /I ¢
710‘/ .\‘lox “10 / \ 10x —m}/, 1 \\mx

-10 10 10




13.

107 . T .
H (0,3 H
. N
-(0,0) e 2(0,0) "
-10. B F L10x -10 F F L10x
& RUEEy
fi (0, +3) o i
23.(=4,-2),(2, —2),y = =2,(—1,-2),x = —1
25.(4,1), (4, =3),x =4,(4, 1),y = —1
27. y 29. y 31. y
B 10 10 B 10
o NG o
\(% \ A N A

33.

39.

45.

47.

49.
55.
61.

10 o} . wh? .
N\ [@ 0)/ e e N &V/

N 177 ™ % N
(=3:0) (3,:0) N (0,:0) (N6, )} N /{(Vé, 0y
-10. 3 N 10x -10 ‘/j ," \‘ ) 10x -10 B ,_';\,\ L10x

~i0 ~10 g ~10
(x+57 (y+2)7
9 36
Y B4 9.3
82
I ’ Ye=-JFalii+51=,/3-11]1-¢
-10 ,"l L0y
/ AL T2
TN —188 94
(=5.-2)
n=n Y=-1i.
—15.3
(0, =10, (0, 6), (=10, —10), (=10, 6)
-3 @+2p
14.4
=00l + 00+ 20, a0+
16.8

P

¥=E.B

—10.4
(2.8,5.6),(2.8,0.4), (—6.8,0.4), (—6.8,5.6)

circle; A = B 51. circle; A = B 53. hyperbola; A, B opposite signs

hyperbola; A, B opposite signs 57. circle; A = B 59. ellipse

8,2a=8,2b =6 63. 12,2a = 16,2b = 12

A # B

(x - 3
9

65.

e.

y

N

FS

4

P

—10.. M

~10

67.

16

c. (0,3 +2V5),(0,3 — 2V53)

0-3°

N,

10y

i
4

(y — 47

1

Student Answer Appendix SA-61

=1 a (3,4 b. (0,4)and (6,4

c. 3— Vi3, 4)and(3 + VI3,4) d.2a=62b=4

a. (0,3) b. (0,7), (0, —1)
d. 2a =4,2b =28

e.y=2x+3,y=-2x+3 ) ¥

(x -3y

69.
4

c. (—1,=2)and (7, —2)

(v +27

12

a. (3,-2)

b. (1, —2) and (5, —2)
d. 2a =4,2b =4\V3

e.
=105
2 y 2 (x+2)7
AR A e M
36 28 9 9
2y =172 (x—2)?
75. XZ—%: (=V13,0) 77 ¥7%: 1,4by2V5
79. 2. y=3Vx* =9 b. x € (—o0, —3]U[3, 00)
_—2+/2
c. 6.2 y=35Vx -9
F=ies =30
—94 9.4
n=r.g0 ¥=4.8
—6.2
81. 40 yd 83. 12 microns
x ?
Bt =1 24.1 —24.1
5 25 2775 , about ( , 60) or ( , 60)
|b |b b
87. y=+,/—x* — b%asx — 00,y —> * sz = *t—x
a a a
x — 4)? — 4y
89. a. !7@72)2:0 b. (x—2)2+u:o

1

1 1
4 5

91. = 6mph 93. 42 solid, 46 liquid

Exercises 10.4, pp. 1003-1006

1. horizontal, right,a <0 3. (p,0),x = —p 5. Answers will vary.

7. x € (—00, ),y E [—4, )

9. x € (—00,0),y € (—00, 18]




SA-62

11. x € (—o0, 00),
y € [—10.125, 00)

M1 ioas)
15. x € (— o0, 16],y € (—00, 0)
.
{07 ;
106D o)
16—k & 16
a0~y
‘ =8
19. x €[ -9, ),y € (—00, 0)
o3 8 |
gen (O
Lo
-8 .04 : X
ilg
-8
23. x € (—00,0],y € (—00, )
10 Yy 5
200 :
-1 T : 10 x

27. x €[—21,00),y € (—0o0, )
t5 ((;,5+v§)
(=219 Y —
05 =VeD
=25 L B 25
4.0y
31. x € (—00,00),y € [3,00)
10

Student Answer Appendix

13. x € [—4, ),y € (—00, 0)
'

8

AR

4D
=8..i~ — x
(,3,7‘; EA e

Lagloi

17. x € (—0, 0],y € (—00, c0)
.
8
16,0 2
BT R RATH
Y B
Y
21. x € [—4, ),y € (=00, )
o)
{~4:0) e
o < I
=10 o :

35. x € [1,00),y € (—00, ) 37. BPRY
y : H H f
10 ©.2)
1.3 2 0
2 /; ;0 T
=20, (19' O)Z‘IA :
~10
“i0
39. v 41. v 43. v
10 10 iy
<—L6-> (0:2) \
0, 0) (0.0) (=1.0) (0.0)
-20. N L20x *lQ(._.—T)H)x =10, L10x
y=od -
“1o] 076X ~10 -1
45. ¥ 47. ¥ 49. ¥
B 10 10 B 10
‘ i : ‘ 352 RN CRV
=3 ) (=30 ; : &.0)
A e =300 N .0 4
100 o Ao~ 10 10 10x SR BT
H \io 0) / i y=22
YN e B

51.
57.

61. x> =8y 63.y>=16x 65. x> = —20y

67. (y +2)>=—-12(x—2) 69. (x — 4 =12y + 7)

71 (x — 3 =8(y —2) 73.y* = 8(x + 1); vertex (—1, 0); focus (1, 0)
75. (x — 2)* = —12(y — 2); focus: (2, —1); endpoints (—4, —1)

and (8, —1) 77. 16 units*

79.

81. 6in.; (13.5,0) 83. =14.97 ft, (0, 41.75)
85. y> = 5xorx® = 5y, 1.25cm

87. (x =2 =30 + 8);p = 5 (2. 8)
89. Answers will vary.
91. 6 = 30° + 360°k, 330° + 360°
Mid-Chapter Check, p. 1006
1 v 2. v 3 e
B 8 5
4 4
4] : 3
) 512« [N f
’4 444 3221 [ 1234567«
i (N .
- BT e >
-12 5
4. 5 ¥ 6. ¥y
< 4 7 = - ]’ X
“6-5-4-3-2-1)| 123 4x i : / B ) \
(x+3)7° -1y
7. a. T+ T: l;Der [*5, *1];R:y€ [*3,51
b. (x =3+ (y—27=16D:x€[-1,7;R:y E[-2,6]

cy=(x~— 3)2 —4;D:x € (—00,00); Riy € [—4, 0)
8. (v~ 27 = 6(x ~ 1

2 2

X y
9. 4+ =1

16 4

10. yes, distance d =~ 49 mi

Reinforcing Basic Concepts, pp. 1006-1007

25(x — 2)> 9y — 3)?
Exercise 1: ( ) + v ) =1
2 4
28(x — 1)2
GV

25

Exercise 2:



Student Answer Appendix SA-63

Exercises 10.5, pp. 1015-1018 63.85m X 10m 65. 5km X 9km 67. 8ft X 8t X 25 ft
1. a. 3 or 4 not possible b. 3 or 4 not possible 69. $1.83;$3

90,000 gal
‘6 x@' ﬂ ﬂ' {10P2+6D:144

8P> —8P — 4D = 12
. d 71. Answers will vary. 73. 18in. by 18 in. by 77 in. 75. =62 ft
Q Q D@ M 77. a. m = #, the copier depreciates by $400 a year.
D@Z Zgz b. y = —400x + 4500 ¢. $1700 d. 9.5yr

Exercises 10.6, pp. 1031-1035

. f.
DCX DCX @ @ 1. polar 3. II,LIV 5. Answers will vary.
A "y
& & s

. region, solutions 5. Answers will vary.
. first: parabola; second: line 9. first: parabola; second: ellipse

o

o

57
32
5%

XX
bes

,.
(1

N W
SR
e

H
5

=&
o

Y y 5z
o o 7
| HESEY I e
—1.5) 4

!
|
1
\

13.

e

N ' 17. (4\@, 3) 19. (
G320 & 5i4 4
FTTW — 7 —
e 23. (3\/5,—”)(73\/5,1),(73\@—”)
AV I8 VAR 4 4 4
/v 5 77 —
] X 25. 2,%),(2,%),(—2,%) 27.C 29.C 31.D 33.B

3 35.D 37.(8,180° 0r (8, 7) 39. (412,45 or (4\6, 3)
13. (—4,-3),(3,4) 15. (4, 5)’ (3,2) 4

o
17. (V10,3), (= V10, 3), (5, —12), (=5, —12) 41. (10,45 )0r(10,2> 43. (13,247.4°) or (13, 4.3176)

19. (4i, 16 + 24i), (—4i, 16 — 24i

21, 54’ 3). (4, _3g’g_4, 3), (—4, _)‘) 45. (4V2,4V2) 47. (-2V2,2V2) 49. (V3,1) 5L (% ¥>
23. 2+ i, —2+0),(2—i,—2—i) tan § — 1
25. (5, -5), (5, 5), (—5.5). (=5. =5) 53.r=5 55 rsin20 =6 57.tanf =3rcosf + lorr= Seosd
27. (4,4),(6.187, —1.571)  29. (—1.863, 11.808), (7.863, —1.808) 59. > =cos20 61. > +y* =6x 63 x=2 65 > +y =x—1

31. (5, log5 +5) 33.(=3,In9 + 1),4,In16 + 1)
35. (0, 10), (In 6,45)  37. (=3, 1), (2, 1024)

39. (=3, —21), (1, —1),(2,4) 41. (2, —4), (6,4) 69.
43. (3,5, (3, —5) 45. (—2.43,-2.81),(2. 1)

47. (0.72,2.19), (2, 3), (4, 3), (5.28, 2.19)

49. v 51. v

SRR .
8
\l6 : 6]
: > <
—10:8-6-4-25 1 2 X6 8 10x -1
e N
: -6 :

gl :
—i0 -

67.

;;
S

>
>
e

o
L
LXN
s
')
S

o
[
s
S,
1

7
7
(%
‘sn

[\
I\
ik
)

%
ol
2R

=
K
0%,
oJn

i
!

10x

s Ty
<
o

~1

73. u

[
SHaw
\
\
&
L7

-
>
!
2
¥
>

s
SYH
NS
TIRRAL
L
e

Y

S
\;":

(s

53. no solution 55.

Z
%
%

A
st
K

V8

N

Pl

P 8121620 x

57. h= 2751t h =241t;h = 18 ft
59. The company breaks even if either 18,400 or 48,200 cars are sold.
{xzy = 2000

x> + 4xy = 800
likely have the dimensions 20 ft by 20 ft by 5 ft.

61. ; approx. (12.4, 13) or (20, 5); The pool will




LT 0 SVZ_5V2
R Q‘E’..A‘ 11. 5 :X,T:Y 13.0=x,4=y
* SN 5 2
AV 1523 03 Aoy 1 S e o
HPOASNL] . H 3=y . Xy
SO : : : :
12 XOHINOOA | 2 2 _
Fo .“E“ Lj( 19. 4X° +2Y° =9
¥ . 21. a. 3X* - Y* =2 23. 2. 4X* + Y2 =8
b. b.
Y
e
foci: ( t¥ 0) 2\"1332;:;;1\\ (+43.0)
3 asymptotes: ¥ = =\3X
9. = 25.a. Y —4X> =16 27.a. Y* —4X =0
5*7 4 . T b. b.
RS
N2
BESSwSSuy
Iz "‘:"ﬂ‘s’" Uz vertices: (=4, 0)
, L ..-‘ 7" roc,.(;z:é 0) vertex: (0, 0
VA4 3 4+ 3V3 o
4V3 +3V2 4 +3V2
93. 2 s (3V2,3V2); (4V3,4),
< 2 2 >(\f V2); (4V3,4); yes 29, a. X* + 472 = 25
M_(3\f2+4\/§3\ﬁ+4> b.
2 ’ 2
95. r=4+4cosf 97. r = 4 cos(50)
= % % vertices: (£5, 0) X
sz” S i i mmé;j,u]
SR i (12
:!sgg,‘;’;":‘-‘- endpoints: (0-*3)
EESCTRSSuY
7 "":“‘.“%‘"”." L 7 4 3
..-" 777“ 31. 336 > 0; hyperbola; cos(28) = g; 3 = cos B; 5 =sin B

33. a. parabola b. B =45%2Y> =5 c. verified

9 57
35. a. circle orellipse  b. 8 = 60°; EXZ + ES +2X —2V3y =1

(ellipse) c. verified 37.f 39. g 41. h

103. a; this is a circle through (6, 0°) symmetric to the polar axis.

105. g; this is a circle through 6,% symmetric to § = g

107. f; this is a limagon symmetric to = gwith an inner loop. Thus a < b.

3
109. b; this is a cardioid symmetric to 6 = g through (6, 777-)

111. 2 = 7200%sin(20) 113. r = 15 cos(56) or r = 15 sin(56)

115. r; 7r; 7; Answers will vary.

117. Consider r = aVcos(20) and r = —a'Vcos(26); both satisfy
P = azcos(20). Thus, (r, 6) and (—r, 0) will both be on the curve.
The same is true with a'Vsin(260) and —a'Vsin(26).

2 5
its? —0 27 37 51 r= = = .
19. 9 units” 121 1= 0, =7, m, = " 1= 08cos0’ T 1+08cos6  1-08sin6o
123. D:x€[—5,2) U (2,5] A o 32 O - B
Riye[-3,2)U {4} e 1+08sing ~ 1 —cos 1+ 1.5sin6
S2fpe 12 1(m/2) 2 A 2
JMaS 57. 8. r= —— b, - 2q A2
—712—‘ T2345x 2cos @ + 3sinf 0) 3 B 3
B I 59. Jupiter: e = 0.0486, Saturn: e = 0.0567
[ I 61. about 2756.0 million miles  63. Saturn: e = 0.0567
65 482.36 1780.77
S =
Exercises 10.7, pp. 1046-1051 1 — 0.0486 cos ¢ 1 -0.0457cos 0
@ In millioﬁns of miles@prox): JS: 405.3, JU: 1298.4, JN: 2310.3,
1. rotation of axes; 3. invariants 5. Answers will vary. SU: 893.1, SN: 1905.0, UN: 1011.9
o A= o 07638 L _ 02864
7. ———=1 9.6+3V2=X,-6+3V2=Y ’ 1 +0.7862cos 6 1 % 0.7862 cos 0




3

75. $582.45; $445.94; $881.32;$97.92 77. y = ——
1 —cosé

79. verified 81. a. verified b. verified e¢. Answers will vary.
83. r=12 cos(() - g) or r = 6V2 (cos 6 + sin )

85. 425X% — 416Y> — 400 = 0 87. (0,0), (4, 0), (4, 4), (0, 4)
89. x =29.0 91. 9.2 mph at heading 347.7°

Exercises 10.8, pp. 1059-1063

1. parameter 3. direction 5. Answers will vary.
7. a. parabola with vertex at (2, —1)
b.y=x>—4x+3

9. a. parabola
b.y=x+2Vx+1

11. a. power function withp = —2

25
b. }':7,)67&0
X

13. a. ellipse
2y ’
. E + E =1 0.3)
(—4,0) (4,0)
0, -3)

15. a. Lissajous figure

1 !
b.y=26 cos{g sin71<§>} 5

—2;x =tant,y = 3tant — 2,

21.x=t,y=(t+3)2+1;x=t—3,y=t2+1;x=tant—3,
N <777-r)
y=sectte| —— =
2°2

23.x=t,y=tan2(r—2)+1,t#=77k+§+2,k€l;x=t+2,

1
y=seczt,t#(k+5>7r,kel;x=tan_'t+2,y=t2+1
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25. verified
27. a. 11

b. x-intercepts:t = 0,x = 10, y =0andt = 7, x = —6,y = 0;
y-intercepts: t = 1.757,x = 0,y = 6.5and t = 4.527,x = 0,y = —6.5;
minimum x-value is —8.1; maximum x-value is 10; minimum y-value is
—9.5; maximum y-value is 9.5

29. a. 7

-7

b. x-intercepts none, y-intercepts none; no minimum or maximum
x-values; minimum y-value is —4 and maximum y-value is 4
31. a. 40

1\..

—60.6 60.6

—40

b. x-intercepts:t = 0,x =2,y = 0andr = 4493, x = —9.2,y = 0;
infinitely many others; y-intercepts: t = 2.798, x = 0,y = 5.9 and

t = 6.121,x = 0, y = —12.4; infinitely many others; no minimum or
maximum values for x or y

33. a. 5

VARV AN

0 187

-5
b. no x-intercepts; y-intercept is t = 0, x = 0, y = 2; no minimum or
maximum x-values; minimum y-value is 2; maximum y-value is 4
35. a. 9

—12
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b. x-intercepts: t = 0,x =4,y = O0andt = 7, x = —4,y = 0;
. T 3T ..
y-intercepts: t = E’ x=0,y=8andt = 7, x =0,y = —8; minimum

and maximum x-values are approx. =5.657; minimum and maximum
y-values are =8
37. 9

—12 12

-9
width 12 and height 16; including the endpoint ¢ = 277, the graph crosses
itself two times from O to 27r.
39. 8

-8

width 10 and height 14; including the endpoint ¢ = 277, the graph crosses
itself nine times from 0 to 27r.
41. 12

—12

width 20 and height 20; including the endpoint ¢ = 47, the graph crosses
itself 23 times from O to 4.
43. The maximum value (as the graph swells to a peak) is at

b
(v, y) = <a, E) The minimum value (as the graph dips to the valley)

isat(x,y) = <—a, _Tb>

3 3
45. a. The curve is approaching y = 2 as r approaches 777, but cot(%) is

undefined, and the trig form seems to indicate a hole at
t= %777 x = 0,y = 2. The algebraic form does not have this problem and
shows a maximum defined atz = 0,x = 0,y = 2.
b. As || — o0, y(tf) >0 ¢. The maximum value occurs at (0, 2k).
47. a. Yes b. Yes c¢. =0.82ft 49. No, the kick is short.
51. The electron is moving left and downward.
) . ( 6t 6 13t 21)
53. 3 orbits; about 2.1 orbits 55. (1, — — —,— + —
17 1717 17

57. Inconsistent, no solutions
59. x = 1.22475'

y =025 — 2t

The parametric equations fit the data very

well.

61. x = 2 cost — 3,y = cos(27); no, the range of cos(27) is [—1, 1]

63. Taller (The Eiffel Tower is about 1063 ft tall) 65. 6 ~ 55°

Making Connections, p. 1064
1.d 3.f 5.¢g 7.¢ 9.h 1l.e 13. b 15 g
Summary and Concept Review, pp. 1064-1068
1. verified (segments are perpendicular and equal length)
2. %+ (y— 1*=34 3.yes 4. verified

5. ] v 6. ] y 7.

~10 ~10

6.2
=T =53/ 2500

W=z ¥=z.4
—6.2
Four possibilities: (3, 2.4), (—3,2.4), (3, —2.4), (-3, —2.4)
2 2 2 2
y
a2+l =1 b2
169 25 144 400
x —2)? -1y
12 ( ) O ) =1 13 y
25 4 Wl 4
sl %{
@ - VAl Qv bd
= ERENE N R
(ST SO A A YA : "
ﬁ;ﬁ‘ AN
B .
s center: (0,0
A veroes: 0. 25)

14. v 15.

N\

~15

center: (—2, 3) center: (—2, 1)
vertices: (=2, — 1), (=2,7) vertices: (=5, 1), (1, 1)
16. y 17. y
20 B 5 15 '
N
2lo, 1

7 g mZgo.r

center: (0, 1)
vertices: (0, —2), (0. 4)

ol
RS &2

center: (6, —1)
vertices: (2, — 1), (10, —1)
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2 ) 35. 7 -2Y—2X—-6=0 36.5X*—Y>—80=0
18. — — =1 7 X P
2 16 (Y*l)2:2<X+f> ==
6.2 2 16 80
M=I{ilaii=/9-12
\ I vertices: (4, 0)
—9.4 9.4 " vertex: (5. 1) foci: (416, 0)
/ ' foci: (=3,1) asymptotes: ¥ = +V5X 3
Y-intercepts: (0,V7 + 1)
and (0, —\7 + 1)
n=z =i 37. ellipse, ¢ = 3; 38. hyperbola, ¢ = 3; 39. parabola, e = I;
—6.2
Answers may vary. One possibility: (7.8, *£9.6).
X }’2 )’2 X
19.a. ———-—-=1 b. - —=1
05 o 169
x — 5)? —2)?
20, &7 07
9 4 10 de .
; 0 40. r = mwnh e =~ 0.0935 and d = 1501.1; focal cord:
“30) _—
: axugil ~280.82 million miles
S0 o~ L 10x e V2
RNy 4l y=—2x+4%+3 42.y=(-1=%Vx) 43. 3+i?= 1
—-10
AV Ay y
N o R R 2
23. oy / i
V=S T \:8 e x
/ \
(0, 0) 4 - 10y
-1 10x
(0;55) 44. Answers will vary.
G S 45. x € [~4,4):y €[-8, 8] y
— \\)

Practice Test, p. 1069

l.c 2.d 3. b 4. a
5. circle; center (2, —5); radius 3

25. circle, line, (4, 3), (=3, —4) 26. parabola, line, (3, —2)
27. parabola, circle, (V3, 2), (— V3, 2), (iV2, =3), (—iV2, —3)

V10 =10\ [ —iV10 —10
28. circle, parabola,(l,3),(—1,3),<l ,7),( : ,7>

3 3 3 3
29. Parabola, circle 30. Circle, parabola
y Yy
B .

IEH RN S

5‘/,;\,[ ;
2 / ; 6. ellipse; center (—2, 1); vertices
! .

g e (=2, —4),(=2,6); foci (—2,1 — V2I),

' -2,1+ V21
-5
=6

31.

)
NG
ans%¥%
21N

7. ellipse; center (% 0); vertices
(=2 0), (10, 0); foci (0, 0), (%, 0)

N

<
S\, %
£ i
&
5

{17
il
4l

Il
[

2
2

]
T

o
i1

o\

8. parabola; vertex (—1.2, 0);
focus (0, 0); directrix aty = —2.4
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9. hyperbola; center: (2, 73.); o (x + 3)? B (v — 1)? Lo Ve .
vertices: (2, 0), (2, —6); foci: N BE R . (M)Z 9\2 »a 3> =~3,b=3
(2, —8), (2, 2); asymptotes: EEE f\j SRR 3 G)
yZi-dy=x-1 P
10. hyperbola; center (1, —2); 47 (=27 (+37° (x =1y
vertices (—4, —2), (6, —2); 3 3. (ﬁf - (;)2 =1 4. (M)Z
foci (1 — V29, —2)~ (—4.39, —2) R ey > ’ "
(1 + V29, —2) =~ (639, —2): P a="2p=2 a=34b=
asymptotes: y = —%x - ?, 5
2 12
y=5—% . .
T Cumulative Review Chapters 1-10, p. 1072
11. parabola; B = 36.87° cos B = %, sin 3 = % Sar
2.y =2x"-3x -4 XAy L (y—3?=8x—-2) 3.x=-6 5 x=4 7.?+k7-r,kEZ
Y
\ : 7 9. x = 61.98° + 360°k; k€ Z
\\ % 7/ x =~ 118.02° + 360°%; k € Z
\V 11. about 24.7 pesos’kg  13. The formation is 1152.4 yd wide.
N * 15. 4y
1 i
15.
4 @3
4:‘ 2|-3;:1) i
-1 10,
=X 17. horizontal asymptote: y = 0 x=3 AVx=3
vertical asymptotes: x = 3,x = —3, 4
2 x-intercept: (2, 0); y-intercept: (0, 5) "
/i oo T
B - f
\ 2
NG 19. . y»
17. parabola; x = (y — 5)* + 1 o} =
H e @,b)
s 4 10y
2 21. center (1, —2); foci y ,
18. max:y = 8;min:y = 0; P = 27 o (1 +2V10, =2) = (7.32, -2), Ty,
(1 — 2V10, —2) = (=5.32, —2); aE T
FoN asymptotes y = ix — 2,y = —ix — 3
) [ ymp Yy =3 3 ) 3 3 A0S
2 vertices (—5, —2), (7, —2) N
L N

19. a. (34,5%),(=2,0) b. (2,2),(—2,2), (2, —2), (-2, —2)

1654(1 — 0.967%) ) ] )
20. r = ————— e s very close to 1. This makes its orbit a very
1 — 0.967 cos 6

elongated ellipse, where the orbit of most planets is nearly circular.

21. The ball is 0.43 ft above the ground at x = 165 ft, and will likely go 29, — — — +
into the goal. 22. Perihelion: 128.41 million miles, Aphelion: xoox +
154.27 million miles 23. y = (x — 1)2 —4D:xER;Ry €[4, 0);
focus: (1, —3.75) Connections to Calculus Exercises, pp. 1075-1076
24. (x— 1P+ (y— 12 =25, D:x € [—4,6]; R: y € [—4, 6] cos (260) + cos 0 . w5 27 4w
+2? (-1p “® Tin@0) +sing 0 €33 "33
S.T-!-T—1,D.x€[—5,1],R.yE[—4,6], - _cos(20)—sin(20) L 7 5w 9m 13w
foci (=2, 5), (=2, —3) "7 sin(20) + cos(26) ’ "8 88" 8
d 37 7o 117 157 5 m 3w Sw I ified
. . o 0 o ' o O T 4 s, s verlie
Strengthening Core Skills, p. 1071 8’8 87 8 4°4° 47 4
S 3
(x+37 -1y 7 6 PR K — 7. four-leaf rose, circle;%, g ?Tr 777 verified
—t—>—=La=3b=3 :
2 62 ; 2 5
(%) 3) (<3ipoy | T T S R
Y s LA LEN 9. (r,0:(0.7 ) 2\/§,g , —2\/5,? 05 3 0,00,

3 =gyt (3, V3), (3, —V3)
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CHAPTER 11 53. a. appears nonlinear b. no common difference
= - - = _us o _ —4;
Exercises 11.1, pp. 1086-1088 2? ?2753’“‘ 157 d=0375.a, =065 5. d =g 01 = 7
1. pattern, order 3. recursive 5. formula defining the sequence uses the
preceding term(s); answers will vary. 7. 1,3,5,7;a3 = 15;a,, = 23 sSUmLSedtUinlan.l
9. 0,9,24,45;a3 = 189, a;, =429 11. —1,2, —3,4;a3 = 8;a;, = 12 b
pl234 8 1 i1 1 1273
23Sy ®T oM T3 Py egie ™ T 256 2T 4096
P N N U A |
. ,2,3,4,03 = 8»6112 12

-1 1 -11 1 1
19. —,— —ag = dpp = -

276 12° 20 72’ 156
21. —2,4, -8, 16; ag = 256; ay, = 4096 63. 601.25

1 “11 =11
23.379 b. {—12;?114 2'3} 25. a. 5 b.{l T,gg,g,gz}s e E-L-INI:E-E':‘I:L-II::':':'?:':'?].
27. a. 32 b. {2, 1,2,4,§} 29. a. approx. 2.6 b. {2,3, 37, 555, 3123} a
3. a. % b (3. 15303 35)  33.2,7,32,157,782 &A1 .25
35. —1,4, 19, 364,132499 37 64,32,16,8,4 39. 336 41. 36
43.28 453,555 47 30 s swien 49 1,2.5F
51. 15 53.64 55. %3] 57. 2+ 14+4+7=10
59. -1 +5+15+29 +47 =095
61. —1+2+ (=3)+4+(-5+6+(-7)=—4
63. 0.51 + 21+ 4.5 +1 8 = 1]5 65. 61+ 8 +110 + 1227+ 14 =50 65. —534
67. ‘§+§+( 15)+§+( 35)+£= 112 SUML S LR . d
s 215070
69.a. X 4n b. 25n 71. a. E 2k—1) b 2 534
n=1 n=1 =

5
73. ) (n+3) 75 2 7. 22,, . 35 81. 100

n=1 n=1 3
83. 35, verified 85. $7.25, $7.75, $8.25, $8.75, $9.25; $17,760
87. a, = 6000(0.8)" '; 6000, 4800, 3840, 3072, 2457.60, 1966.08

89. =2690 91. approaches 1

93. N ca; = ca, + ca + cas + -+ ca,, + ca, 67. 82.5 69. 7404 71. 210V/2 73. S5 = 21; 555 = 2850
=t S a bt N 75. at 11 M. 77. 5.5in,;54.25in.  79. a; = 220; a;, = 2520; yes
- L(L,l.l 2T -1t an) 81. a. linear function b. quadratic

=cNa 1 1 13
‘JZ,“-/ 83. A = 7.P = 6, HS: unitright, VS: 10 units up, ~ = 1 < —.
37 7 . = 3
95. ZorO 25 97, 7” 7” 99. LA ~53.1°, LB ~369° LC = 90° 85. f(x) = 49x + 972, 1364 deer
Exercises 11.3, pp. 1107-1111
Exercises 11.2, pp. 1095-1098 1. multiplying 3. a;"' 5. Answers will vary. 7. r =2
) n(a; + a,) ) 9. r = —2 11. not geometric; a, = n”?+1 13. r=0.1
1. common, difference 3. T, nth 5. Answers will vary. 15. not geometric; ratio of terms decreases by 1 17. r = 2
arithmetic: d — arithmetic: d = arithmetic: 240
7. drl.thmetlc, d : 3 9: drlthm]etlc,d 2.5 . 11. [?ot arlthmé;tlc, 19. - :% 2. - :% 23, not geometric; @, = —
all prime 13. arithmetic; d = 5; 15. not arithmetic; a,, = n n!
17. arithmetic;d = = 19. 2,5,8,11 21.7,5,3,1 23. 0.3,0.33, 25. 5,10,20,40 27. —6,3, 5,3 29. 4,4V3,12,12V3
036,039 25.3,2,33 27.3513 29 -2 -5 -8 —11 3L 0~1’0~01’0~?0};?~0°01 ; | s
31. ay =2,d=15,a,=5n—3,a¢ = 27,a,9 = 47,a,, = 57 33. a, = —24<E> Tay = 3 35. a, = _%(_S)n_l;m = o
33. a, = 5.10,d = 0.15, /| 8
a, = 0.15n + 4.95, ag = 5.85, 37. a, = 21(\6) = (\/5]) ra7 = 16
aro = 6.45, a4y, = 6.75 39. a; =55, r = —3,a,=5(-3)" ,as = —9,a;,0 = —729,
35. a0, =3,d=1%a,=m+3, a;p = —6561
ag =2 a10=2a,=% 41, a; =729, r =%, a, = 1293 ", as = 3, a1 = 37, a1 = 343
37.61 39.1 41.2425 43.9 45.43 47.21 49.26 3. a =1 = \/*’ a4, = SV ag = 2V, aro = 8V,
51. a. appears linear b. d = 0.75 ¢. a, = 0.75n + 0.75 ap, = 16V2
7 45. a; = 02,r = 0.4, a, = 0.2(0.4)"""
U=, B 7K ) ae = 0.002048, a;, = 0.0000524288, a,,» = 0.000008388608
- 47.5 49. 11 51.9 53.8 55.13 57.9
0 7
i)
=l
n=1 T=1.t
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59. a. appears exponential b. r =02 c. a, = 131.25(()‘2)”*1 131. a. For an arithmetic sequence, the difference d = a; — a;_; must be
200 constant. For a; = a,;/*" " and a;_, = a;”* "2, we have
- o — d= IOg(al'”kil) - 102(”1’]"72)
p=1z1 eBkin 2 =11 — log(a)) + log(#*~ 1) — [1og(ar) + log(* )]
= log(a;) + (k — D)log(r) — log(a;) — (k — 2)log(r)
= log (n[(k — 1) = (k = 2)]

0 8 = log(r)}v
ay
b. For a geometric sequence, the ratio r = X must be constant.
L Ar—1
L | Fora;, = a; + (k — 1)dand a,_, = a; + (k — 2)d we have
W=y Y=1.0E g+ -1
-50 r=—F——
ay+(k—2)d
61. a. appears nonexponential b. no common ratio 10(1 (k=13
63.r=2a,=729 65 r=3a, =35 61.r=3a =2%° _ o7 7
69. —10,920 71. %22 ~ 14341 73. &2 = 257375 75. 728 10110*2M
77. % = 10.625 79. =~1.60 1ok
81. 1364 T ok
- = 1ok Dd— (k=2
sumisesdid m.na 1, — LoD
2 1364 -V
3 7
133. ——i — ——j 135. =942 ft per min, =10.7 mph
Vs Vs P P
Exercises 11.4, pp. 1117-1118
1. finite, universally 3. induction, hypothesis 5. Answers will vary.
31.525 7. a,=10n — 6
L, as = 10(4) — 6 = 40 — 6 = 34;
2187 as = 10(5) — 6 = 50 — 6 = 44;
5 B
.= 10k — 6;
SUMmLsed DL A0 % :
n=17, Tala?i%ESSF , ar+y =10k +1) — 6 =10k + 10 — 6 = 10k + 4
. a, =n
Ans¥Frac “Zd
315252187 as =5
a, = k;
a1 =k + 1
11. g, = 2""!
a,=2""1=2=3g;
387 as=2""'=2"=16;
85. *E a, = 21‘71;
al\+|_2k+|—1 ok
sUmLseyq (0 -12 0" 13. S, = n(5n — 1)
CE—=1r.8.4. 182 Sy = 4(5(4) — 1) = 4(20 — 1) = 4(19) = 76;
- FanB593V5 Ss = 5(5(5) — 1) = 5(25 — 1) = 5(24) = 120;
AnskFrac S, = k(5k — 1);
-3ersolz Sier=(k+DGk+1)—1)=(k+1)5k+5—1)=
(k + 1)(5k + 4)
n(n + 1)
15,5, = ——5—
. 44+1)  45) o
87. 2 89. 381 91. 14+ 15V2 93.%F 95. no 97. 1% 4T T, T, T
99. 12 101. 4 103. 3 105. 3 107. No finite sum exists. C5(5+1)  5(6)
109. 1296 111. a, = 24(0.8)" ', a; ~ 6.3 ft, S.o = 120 ft Ss=——H =5 =15
113. ao = 46,000; a, = 36,800(0.8)" "', a, = $18,841.60, 10 yr k(k + 1)
115. ay = 160; a, = 155.2(0.97)" ', ag = 125.4 gpm, 10 mo Sk = 5
117. ay = 277; a, = 283.37(1.023)" ', a;o = 347.7 million S (k+1Dk+1+1) (k+ 1)k+2)
nl k+1 = =
119. ap = 462 a, = 277.2(7> ,as ~ 35.9in’, 7 strokes 2 2
5 17. 5,=2" -1
121. ao = 8,a, = 6(0.75)" ', 2 days, 8 days S, =2"—1=16-1=15;
123. ay = 50; a, = 100(2)" "', a;o = 51,200 bacterium, 12 half-hours (6 hr) Ss=2"—1=32-1=3l;
4\t Sp=2"—1,
125. ay = 2m;a, = l.6<g> ,a; = 0.42 m, Ses ) = P I
total distance = ag + 2S5, = 18 m 19. a, = 10n — 6; S, = n(5n — 1)
127. about 67,109 in. This is almost 1.06 mi. Sy =4(5(4) — 1) = 420 — 1) = 4(19) = 76;
129. 40,000 + 1750x vs. 40,000(1.04)%; 6 yr as =10(5) — 6 =50 — 6 = 44;
S5 =5(5(5) — 1) = 5(25 — 1) = 5(24) = 120;

S, +as = Ss




21.

23.

25.

27.

29.

76 + 44 = 120
120 = 120
Verified
n(n + 1
an=n;Sn=7( ) )

44 + 1 4(5
BRI I
2 2

as = 5;
55+ 1 5(6
NEECETIE OO
2 2
Sy +as = Ss
10+5=15
15=15
Verified

a,=2""1%8,=2"-1
S,=2"—1=16—1= 15
as=2>"1=2%= 16;
Ss=2°—1=32-1=3l;
S4+05=55
15+ 16 = 31
31 =31
Verified
aa,=n5S,=(1+2+3+4+-+n)?
s =1*=13
Ss=(1+2+3+4+5)
= 15°
=225
1+ 8+ 27+ 64 + 125 =225
So=(1+2+-+09)7

1+ 8+ -+ 729 =2025
aln+ 172 n(n + 1)
e
1. Show S, is true forn = 1.
SS=11+1)=12)=2
Verified
2. Assume Syistrue:2 +4 4+ 6 + 8 + 10 + - + 2k = k(k + 1)
and use it to show the truth of Sy, ; follows. That is:
244+6+ - +2k+20k+1)=(Gk+1)k+1+1)
Sk ar 1 = Sk
Working with the left hand side:
24446+ +2k+2k+1)
=k(k+ 1)+ 2(k + 1)
=k+1)(k+2)
= Sk+1

Since the truth of Sy follows from S, the formula is true for all n.

1. Show S, is true forn = 1.
5(1)(1 +1)  5(2)

| =E———/—— = =

2 2
Verified
2. Assume Sy is true:
Sk(k + 1)
5+ 10 + 15+“'+5sz

and use it to show the truth of S ;| follows. That is:
5k + 1)(k+ 1+ 1)

S+ 10+ 15+ + 5k + 5k + 1) = 5

S+ a1 = Span
Working with the left hand side:
5410+ 15+ -+ 5k + 5k + 1)
Sk(k + 1)
=——+5k+1)
Sk(k + 1) + 10(k + 1)
2

31.

33.

35.

Student Answer Appendix SA-71

(k + 1)(5k + 10)

2
S5(k + 1)(k + 2)
2

= Sk+1
Since the truth of Sy ; follows from Sy, the formula is true for all n.

. Show S, is true forn = 1.

S =112(1)+3)=5
Verified

. Assume Sy is true:

S5+94+13+17 + - + (dk + 1) = k(2k + 3)

and use it to show the truth of Sj | follows. That is:
S+9+13+17+ -+ (@k+ 1)+ [4k+1)+1]
=(k+ DR2K+1)+3)

S+ arvr = Spa

Working with the left hand side:

S5+9+ 13+ 17+ -+ (4k+ 1)+ [4k+ 1)+ 1]
=k(2k +3) + 4k + 5

=2 +3k+4k+5

=27+ Tk+5

(k+ 1)(2k +5)

= Sk

Since the truth of S, ; follows from Sy, the formula is true for all .

. Show §,, is true for n = 1.

33'-1) 33-1 302
PG VI CEl B CIN
2 2 2
Verified
. Assume S} is true:
(AR ))
3+9+27+--+3 ==
and use it to show the truth of S; ;| follows. That is:
335 - 1)

349427+ +3 43 = 5

S+ arvr = Spn

Working with the left hand side:

349427+ 438+ 34!
k

3(3 1) N
2

33— 1) + 2(3*h

+
3k1

2
3k+] -3+ 2(3k+l)

2
3(3k+1) _3
B 2
3(3k+] _ 1)
B 2
= Sk+1

Since the truth of Sy ; follows from S, the formula is true for all n.

. Show S, is true forn = 1.

Sp=2t1—2=022-2=4-2=2
Verified

. Assume S} is true:

2+4+8+--+2=02"1 -2

and use it to show the truth of Sy | follows. That is:
2+ 448+ -+ 2k 42k =0k

Skt g = Spi

Working with the left hand side:
24448+ 284 28!

— gkl _ 5 4 okl

=202 -2

—okt2 5

= Sk+1

Since the truth of Sy ; follows from Sy, the formula is true for all 7.
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37. 1. Show S,, is true forn = 1.
S = 1 _ 1 _ l
T +1 241 3
Verified
2. Assume Sy is true:
111 1 ok
3 k- D2k + 1) 2k+1

=ttt

3 15 35

and use it to show the truth of Sy ; follows. That is:

N T D

3 15 35 2k — 1)(2k + 1)

. 1 _ k+1
Ck+1)—DH2Kk+1)+1) 2*k+1)+1

Skt Apr = Spn

Working with the left hand side:
1 1 1 1 1
+—+ .

3T T s T T o e ) T Dk 1 3)
ok
T2k 4+ 1 (2k + 1)(2k + 3)

K2k +3) + 1

(2k + 1)(2k + 3)

2% + 3k + 1

(2k + 1)(2k + 3)
2k + 1)(k + 1)
(2k + 1)(2k + 3)

_k+1

2k + 3

= Se+1

Since the truth of Sy follows from S, the formula is true for all n.
39. 1. Show P, is true forn = 1.

3=3
Verified
2. Assume P;: 3F = 2k + 1 is true and use it to show the truth of P, . ,
follows. That is: 3* "' = 2(k + 1) + 1.
Working with the left hand side:
31 = 3(34)
=32k + 1)
=6k + 3
Since k is a positive integer,
6k +3=2k+3
Showing P, : 3¥*1 = 2k + 3
Since the truth of Py ; follows from Py, the statement is true for all n.
41. 1. Show P, is true forn = 1.
Py:
3.4 =4 —
3.4°=4-1
3-1=3
3=3
Verified
2. Assume P;: 3 - 471 < 4 — 1 is true and use it to show the truth of
P, . follows. That is: 3 - 47171 < 4k+1 —
Working with the left hand side:
348 =3.4041
= 4.3
=445 -1)
— gkt _y
Since k is a positive integer, 471 — 4 = 471 — |
Showing Py 1z 3- 48 =481 — 1
Since the truth of Py, | follows from Py, the statement is true for all .
43. n’> — 7Tnis divisible by 2
1. Show P, is true forn = 1.
P,n®—Tn=2m
Py

(1) = 7(1) = 2m
1—=7=2m
—6 = 2m Verified
2. Assume P;: k> — 7k = 2m for m € Z and use it to show the truth of
Py follows. Thatis: (k + 1)> — 7(k + 1) = 2p forp € Z.
Working with the left hand side:
(k+ 172 =7k + 1)
=K +2k+1—-7k—7
=k —Tk+2k—6

=2m+2k—6
=2(m+ k- 3)
is divisible by 2.

Since the truth of Py . ; follows from P, the statement is true for all 7.
45. n® + 3n* + 2n is divisible by 3
1. Show P, is true forn = 1. P,: n® + 3n> + 2n = 3m
Py
(1)* + 3(1)* + 2(1) = 3m
1+3+2=3m
6 =3m
2=m
Verified
2. Assume Py k> + 3k* + 2k = 3m for m € Z and use it to show the
truth of Py, ; follows.
Thatis: (k + 1)* + 3(k + 1)* + 2(k + 1) = 3p forp € Z.
Working with the left hand side:
(k+ 1)+ 3k + 1>+ 2(k + 1)
=K +3E+3k+1+3(+2k+1)+2k+2
=k + 3k + 2k + 30k + 2k + 1) + 3k + 3
=134+ 3k + 2k + 32+ 2k + 1) + 3(k + 1)
=3m + 3(k* + 2k + 1) + 3(k + 1) is divisible by 3.
Since the truth of Py . ; follows from P, the statement is true for all 7.
47. 6" — 1is divisible by 5
1. Show P, is true forn = 1. P,: 6" — 1 = 5m

Py
6' —1=>5m
6—1=5m
=5m
1=m
Verified

2. Assume Py: 6 — 1 = Smor 6 = 5m + 1 form € Z and use it to
show the truth of P, ; follows.
Thatis: 6°*' — 1 = 5pforp € Z.
Working with the left hand side:
6 — 1
=6(6" — 1
=6(5m+1)—1
=30m+6—1
=30m + 5
= 5(6m + 1)
is divisible by 5.
Since the truth of Py . ; follows from P, the statement is true for all n.
49. verified 51. verified 53. (x — 4)* + (y — 3)> =25

Mid-Chapter Check, p. 1119
1. 3,10,17,a9 =59 2. 4,7,12,a9 =84 3. —1,3,=5,a9 = —17
6
4. 360 5. 2(31{*2) 6.d 7.¢ 8a 9.b 10.c
k=1

1. a.a,=2,d=3,a,=3n—1 b.a=3d=3%a,=3n+3

12. 1 =25,55=950 13. n=16,5,,= 128 14. S;o= —5
—14,762 -
15 Sip=—— 16 a4 =2r=3.0,=203)

b.oay=%r=5%a,=@C)" 17.n=28,5 =152 18 =32

19. 1785 20. =4.5 ft; =127.9 ft

Reinforcing Basic Concepts, pp. 1119-1120
Exercise 1: $71,500



Exercises 11.5, pp. 1127-1132

1. experiment, well-defined 3. N' 5. Answers will vary.
7. a. 16 possible

Begin
w X Y A w X Y z W X Y V4 w X Y

b. WW, WX, WY, WZ, XW, XX, XY, XZ, YW, YX, YY, YZ, ZW, ZX, ZY, ZZ
9. 32 11. 15,625 13. 2,704,000 15. a. 59,049 b. 15,120

17. 360 if double veggies are not allowed, 432 if double veggies are
allowed. 19. a. 120 b. 625 ¢ 12 21. 24 23. 4 25. 120
27. 6 29. 720 31. 3024 33. 40,320 35. 6;3 37. 90 39. 336
41. a. 720 b. 120 c. 24 43. 360 45. 60 47. 60 49. 120
51. 30 53. 60, BANANA 55. 126 57. 56 59. 1 61. verified
63. verified 65. 495 67. 364 69. 252 71. 8! = 40,320

73. 8,P.3 =336 75.20,C.5=15504 77. 8,C.4="10

79. a. =12% b. =0.83% 81. 7776 83. 324 85. 800

87. 6,272,000,000 89. 518,400 91. 357,696 93. 6720 95. 8
97. 10,080 99. 5040 101. 2880 103. 5005 105. 720

107. 52,650,n0 109. 6-(6,C,3 —2) +2-20 =148

111 O*it 0*2 0= B 0= 13 tG*i
. COS ]3, an 57CSC 12 sec 5 —, CO 12
113. Ly
A
% Y
- _‘ 10 x
I/. \\
¥

Exercises 11.6, pp. 1139-1145
1. n(E) 3. 0,1,1,0 5. Answers will vary.
7. S = {HH, HT, TH, TT},1 9. S = {coach of Patriots,
Cougars,Angels, Sharks, Eagles, Stars},% 11. P(E) = 3 13. a. rl;
d. 55 15. P(E)) = é’P(Ez) =3 P(Es) =3
1192 21 23 0.991
d2 27. % 29 = 31. b, about 12%
. 0.3969 35 09 37. 2 39.059
3.a.% b ¢0 dZ el
1 5
f. 5

= V=
—_
s [
=
ol
=2

gl

51. ;55 answers will vary 53. c.
. 0.67 f. 0.08 55. a. b. c b.

= 59.a 3 b26 c.% d > 5, 266.a.é

¢ & 63 a 5 b £ ¢ 1 d % e o5 65. a. 335

69. m, answers will vary; 20 heads in a row.

71. sin0=l,cost9= —M,tan9= \ﬁ, sech = 3\@,
3 3 4
coth = —2V2

73. sin(20) = —

a. 033 b. 0. d 0
a. [

L
* 16

fol
o]
o
‘_
— [ —

TEer
-

_8 1
* 2145 67. 3360

Exercises 11.7, pp. 1151-1153

1. one 3. (a + (—2b))]° 5. Answers will vary.

7. 80+ 5xty + 108%% + 10x%° + 50t + 30

9. 16x* + 96x° + 216x> + 216x + 81 11. 41 + 38; 13. 35

15. 10 17. 1140 19. 9880 21. 1 23. 1

25. ¢ + 5¢%d + 103 + 108 + 5¢d* + &

27. a® — 64°b + 154*b* — 20a°b> + 154°b* — 6ab’® + b°

29. 16x* — 96x* + 216x*> — 216x + 81

31, —11 + 2 33. X + 18° 'y + 144)c7y2 35. v — 60w + 311}20“/2
37. 35x*y 39, 1792p% 41. 264x%y'0 43. =025 45. a. ~17.8%
b. =23.0% 47. a. ~0.89% b. =7.0% ¢ ~99.0% d. ~61.0%
49. 2" 1 2048

Student Answer Appendix SA-73
51. s B =1

~10:8-6-/2,1.2.4.6 810x

Making Connections, p. 1153
l.c 3.b 5.d 7.b 9.d 11.a 13. e 15. ¢

Summary and Concept Review, pp. 1154-1158

1. 1,6, 11 16;a10 =46 2. 1,22 Jra10= 1ot
3. a,=n%ag=129 4. a,=—17+ (n— 1)3);a6 = —2
5.% 6. —112 7.140 8.35 9.2,6,12,20,30 10. %332 %

112

i=1
13. a, =2+ 3(n—1):;119 14. a, =3 + (-2)(n — 1); =65
15. 740 16. 1335 17. 630 18. —11.25 19. 875 20. 7.55m
21. 3645 22. 32 23.2401 24. 1075 25. 6560 26. 513
27. does notexist 28. % 29. 4 30. 290 31, does notexist 32. 5

+ 3i — 2);210 12. a. about 134 hawks b. 8 yr

2 n—1
33. ap = 121,500, a; = 81,000, a, = 81,000<§> Lar =~ 7111 ¢

34. ag = 1225,a, = 1311, a, = 1311(1.07)" "', a;s = 3380, S5 =~ 32,944
1(1+1)
35. (1) Show S, is true forn = 1: §; = — =1/
k(k + 1)
(2) Assume Sgistrue: 1 +2 +3 + -+ k= >

Use it to show the truth of Sj . ¢:
(k+1)(k+1+1)

14243+ +k+(k+1)= 5
lefthand side: 1 +2 +3 + -+ k+ (k + 1)
k(k + 1 k(k + 1) +2(k + 1
KD g MDA

(ke Dk +2)

2
I(1+ 1)[2(1) + 1]
36. (1) Show S, is true forn = 1: S, = e =
k(k + 1)(2k + 1)

+ i =
6

(2) Assume Siistrue: 1 +4 + 9 + -+

Use it to show the truth of Sy ¢:
(k+1)(k+1+D[2k+1)+1]

6

1+4+9+ -+ +k+1)7=

left hand side: 1 + 4 + 9 + -+ + k2 + (k + 1)*

k(e + D)@k + 1) 6(k+ 17 (k+ 1)[(2K° + k + 6k + 6]
B 6 6 6
(kDK + Tk +6)  (k+ 1)k + 2)(2k + 3)

- 6 B 6

37. (1) Show P, is true forn = 1: P;: 4" = 3(1) + 1/

(2) Assume Py is true: 4 =3k + 1
Use it to show the truth of P :
=3k + 1)+ 1=3k+4

left hand side: 4! = 4(4%)

=403k + 1) = 12k + 4

Since k is a positive integer, 12k + 4 = 3k + 4 showing

44 =3k + 4
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38. (1) Show P, istrueforn = 1: P1:6-7' "' = 7' — 1/
(2) Assume Pistrue: 6- 771 = 7% — 1
Use it to show the truth of Py :
6'7k <= 7k+l _ 1
left hand side: 6 - 7 = 7.6 - 7!

=7-7"-1
— gkt g
Since k is a positive integer, 77! — 7 = 771 — 1,

39. (1) Show P, is true forn = 1: P;:3' — 1 = 2 or 2(1)v/
(2) Assume Py istrue:3* — 1 =2por3*=2p + 1 forpEZ
Use it to show the truth of Py, :

3PN — 1 =2¢forqEZ
left hand side: 3**' — 1 = 3.3 — 1
=3.2p+1)—1
=3-2p+3—-1
=3-2p+2
=203p + 1)
= 2gq is divisible by 2
40. six ways Begin
B c A c A B
B c A B A

41. 720; 1000 42. 24 43. 220 44. a. 5040 b. 840 c. 35

45. 2. 720 b. 120 c. 24 46. 3360 47. a. 220 b. 1320

48. % 49. % 50.2 51. % 5212 53.a. 0.608 b. 0.392

c.1 d. 0 e 0928 f 0.178 54.a.21 b. 56

55. a. x* — 4x%y + 6%y — 4y’ +y* b, 41 — 38i

56. a. a® + 8V3d + 84a° + 168V3d’

b. 78,1254" + 218,750a° + 262,500a°b* + 175,000a*h>

57. a. 280x*y> b. —64,064a°b° 58. a. about 93.3% b. about 62.4%

Practice Test, pp. 1158-1160

La3i15a,=12 b o,12,2030; a5 =90
¢ 3,2V2, V7, V6,a3 = V2 2.a.165 b. 335 ¢ 22 d. 7
3.a.a0,=7,d=-3,a,=10 — 3n
b.a=-8d=2a,=21—10 ¢ a=4r=-2,a,=4-2)""
d.a,=10,r=%a,=103""" 4.2.199 b. 9 c % d 6
5.a. 1712 b. 2183 . 2188 d. 12 6. a. ~882ft b. =724 ft
7. $6756.57 8. $22,185.27
9. ap =5k — 3, a5, =50k + 1) — 3,
5K — k Sk + 1) = (k+ 1)
k= 2 sOk+1 = f;
517 — 1
Forn=1.8=——""=2/
2
2 _
Assume: S, = is true,
5K2 — k 5k + 1) — (k+ 1
Prove: +5k+1)—-3= %
5k27k+ 10k+1) =6 (k+ D[5k+1)—1]
2 2 B 2
52+ 9k + 4 (k+ 1)(5k+4)
2 B 2
(5k + 4)(k + 1) (5k + 4)(k + 1)
2 B 2
10. Forn =1:2-3'"""=3"— |

2() =2/
Assume: 2 -3 =3k — |

Prove: 2 - 3% D1 < 3k+1

2. 3kF D=1 = 5 gk=D+1

=72.3¢k=D.3
=3-1)-3
B -1n-3=3"-3=3" -1/
11. a. Begin
B C A C A B
C B C A B A

b. ABC, ACB, BAC, BCA, CAB, CBA

12. 302,400 13. 3 14.a. 720 b. 120 c 20 15. 900,900

16. 302,400 17. a. x* — 8x%y + 24x%y? — 32xy° + 16y* b. —4
18. a. x' + 10V2x° + 90x® b. a® — 164"b° + 1124°°

19. 0989 20.a. % b5 3 di el £1 g3 ho
21. 2. 008 b 092 c. 1 d. 0 e 095 f 003 22.a. 0.1875
b. 0.589 ¢ 04015 d. 0.2945 e. 04110 f. 0.2055 23. a. T
b. 35 ¢ 15 d. 15 24.a. 08075 b. 0.0075 c. 0.9925

25. a. about 27.9% b. about 97.6%

Strengthening Core Skills, pp. 1161-1162

. 4C, - 13C5 — 40
Exercise 1. —————— = 0.001 970
52C5
4+ 13Cs - 39C
Exercise 2. ——~——2"2 < (0326 170
52%5
4+ 15Cy - 30C
Exercise 3. — "1 < (.042 917
52%5
. 4 N IOCS
Exercise 4. =~ 0.000 388
52%5

Cumulative Review Chapters 1-11, pp. 1162-1164

1. a. 23 cards are assembled each hour. b. 184 cards
c. y=23x— 155 d. = 6:45am.

3.3 y

0 1

7 | V3

6 2

T | V2

4 2

K 1

3 2

T 0

2

27 1

3 2

S5m V3

6 2

T —1

-5+ /109

5. 0=—— " x~091;x ~ —2.57

6
7.a.x=0 b.x€(-1,0) c x€(—o0, —1)U(0,00)
. xE (=00, ~-1)U(~1,1) e x€E(l,00) £ y=3at(l,3)
. none h. x= —23,04,2 i g(4) =025 j. does notexist
.00 L0 m x€(—o0,1)U(—1,00)

k' CI ="



9. e D:x € [-3,3]
g/ Riy€{-2}U(-1,2)U[4,9]

12345«

—1

L adct2h—-3 b ——
A (x+h—2)x-2)

13. e
s
: : ik/(o 8):

o\
i
s Y L et
~10:8-6-4/4 [P\ 4 6.8 10
(=2,0) "} @0
-1
x=—1lx=1

1 + 1n217

15.a. x> =125 b.f=2x—-1 17.a. x = 5

=~ 3.19

b. x =334 19. (5,10,15) 21. (—3,3); (=7, 3), (L, 3); (=3 — 2V/3, 3),

+
@ 25. 1333

(=3 +2V3,3) 23. a. verified b.
27. 20

, (3.4044, 1.4539)

29. 0.2794

Connections to Calculus Exercises, p. 1167

4 4
1. a. SLw = glf (1) = 1240)
1217’ 1) +£(2) + £3) + f(4)]
: =5+4+3+2
1234567 x = 14 units>
1 1 1 1
b DLW = DA 5i\5) =25
2L = 2 <2><2> 22 <2>
TN ey o o3 s pom o (3
: 2;.f<2’>*2{f<2>+f“)+f<2>+f(2)+f<2>
i 7
+10)+1(3) 169
1{11 9 7 5
+54+=+4+-+3+>+2
212 2 2 2

1
=35 [30] = 15 units?
True area is 16 units®, more rectangles — better estimate.

3. a. Since the interval [0, 4] is 4 units wide and we’re using 32 subintervals
of equal length, the width of each interval (the width of each rectangle)
will be 55 = &. The length of each rectangle is determined by a point of the
graph of f(x) = —x + 6, so the length of the first rectangle is £(§), the
second length is f(3), the third is /(3), and so on up to the 32nd rectangle.
Since A = LW, we multiply each length f(3/) by width § and sum the

areas of all such rectangles. Using i for a counter, this can be written as

1
A= 2 LW = 2)“(* )( ) Since all lengths are multiplied by 3

i=1 i=1
(the counter i does not affect the constant %), we can factor out this term

1 131
and evaluate f(x) = —x + 6atx = e The result is gz Y +6 |
i=1

Student Answer Appendix SA-75

Li(—ﬂ)aié}
Sl
l{ 8(322+32>+632)]
)
= —825+24— 15.75

For n = 32 the approximate area under the graph is 15.75 units?, even
closer to the known area of 16 units.

3o

oo\—- 00\'—‘

oo

CHAPTER 12
Exercises 12.1, pp. 1177-1180
1. infinity 3. left-hand; right-hand; greater 5. Answers will vary.

4 1
7. lim V, = §7Tr3 9. lim ¢/“=0 11. lim cos(*) =1
X

n—00 t——00 X—>00

13. 500 sides 15. 425 sides 17. lim s, = 5r

—5

+3 1
19. lim tan™ '[g(x)] :g 21. lim1 xz 9 =75
x—a x—-3 x> —

23. As x approaches 1, p(x) approaches —2: lim p(x) = —2
25. As x approaches 2, v(x) approaches A

S im =
27. As x approaches 0, s(x) approaches 0: lim s(x) = 0
2% —Tx+ 6 =0
29 R = sin(x—2) 72
1 x=2

1 1

31. Asx approaches 2, f(x) approaches > lim f(x) = 5
33. As x approaches 1, g(x) approaches 4: lim g(x) = 4
0

35. As x approaches 1, f(x) approaches 0: lim f(x) =

37.27 39.24 41.1 A

43. lim I, = 3cos’(R, + R,) 45. lim f=L 47.a.1b. —1
X—>m

x—3

11 11

49.a.—2 b. 2 51 a. Y b. Y 53.a.0 b. O

$5.2.43 bo13 e ([ 08) 57.a1 bo—1 e (008,

9.0 Y2 b V2 . % 61. (dne) 63, 7 65. (dne)

2 2
(dne) 69. 0 (x = 35)(x = 2)(x + 1)(3x — 1) 73. 19.90 in?

Exercises 12.2, pp. 1188-1190

1. sum; limits 3. root; nth; f(x) > 0 5. Answers will vary. 7. 9
9. -8 11.2 13.0 15.7 17.1 19.9 21.8 23. 0 25. 14

27. —16 29. % 31. 0 33. 64 35 —-36 37. —69 39.29 41.9

43.% 45. *i 47. 216 49. 15 51.23 53. —1 55, 7%

57. (d0¢) 59.9 61 (dne) 63, (,90¢,) 65.6 67. (,dnC,)
69. a. limit appears to be O b. limit is actually —0.001

x fx) x fx)
0.5 ~ (0.2510 —-0.5 ~ (0.2510
0.4 ~ 0.1610 —-04 ~ 0.1610
0.3 ~ 0.0910 -0.3 ~ 0.0910
0.2 ~ 0.0410 —-0.2 ~ 0.0410
0.1 =~ 0.0110 —0.1 =~ 0.0110
0.01 ~ 0.0011 —0.01 ~ 0.0011
0.001 ~ 0.001001 | —0.001 ~ 0.001001
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71. a. b.
+ DL 2 X x + x —2
X =x = —ax
Y 107 y 10
2.7 ~2.7017 2.99 ~2.991
2.8 ~2.8014 2.999 ~
2.9 ~2.9012 2.9999 ~ 3.0009
3.1 ~ 3.1008 3.0001 ~3.0011
3.2 =~ 3.2007 3.001 =~ 3.002
33 ~ 3.3006 3.01 ~3.011
¢. 3 d. 3.001, verified 73. [—1,3] 75. verified
Mid-Chapter Check, pp. 1190-1191
6x° -3
1. lim = 0 2.a. 1 b. 0 3.49per year (almost weekly)
x>—00 127 —x — 1
6:x° — 19x — 7 L7
2 7 v+l
2x — 7 2
4. F(x)= » 7 S.a. -1 bl e (9
2 )
6 dne)
7. a. b. Answers may vary.
T
X y = cos (*)
x
0.1 1
0.01 1
0.001 1
—0.001 1
—0.01 1
—0.1 1

8. % 9. V4 10. (,dne)

Exercises 12.3, pp. 1201-1203

1. asymptotic; removable; jump 3. direct substitution

5. Answers will vary. 7. not continuous, condition 1 is violated

9. continuous 11. not continuous, condition 2 is violated

13. continuous 15. not continuous, condition 3 is violated

17. 36 19. Direct substitution not possible, 5 is not in the domain.

21. — 23. Direct substitution not possible, —1 is not in the domain.

2
1 1
25. V55 27. - 29. 4 31.9 33. n 35.0 37.4x— 1
-3 1 1
39, 41. 43. 3(x +2)*> 45. - 47.3
(x +2) 2Vx +2 ( ) 2

49. (dne) 51,0 3. 1 s, (dne) 57.0 59. x = 1000
o 2

3 2
61. 3 63. 0 65.2 67. T\f 69. 3 71.3
73. not possible since f(2) not defined 75. 3 77. 0
79. 1 81. not possible, lim g(x) does not exist (‘1“(2)
x—>—2"

83. not possible, lim g(x) does not exist (L}?Q%H) 85. -3 87.3
x—0

-2 x2VI10
89. a. X=—— b.

91. A =55°,C=90°b=96cm,c = 16.7cm

x=0x=8 ¢c.x=2

Exercises 12.4, pp. 1212-1214

1. difference 3. rectangles 5. Answers will vary.

7. f'(r) = 882 — 9.8t 9. a. 39.2m/sec b. O m/sec ¢. —39.2m/sec
11. 8969 m 13. d'(r) = —9.8¢t 15. a. —9.8 m/sec b. —19.6 m/sec
¢. —29.4 m/sec

1 0.6
17. f'(x) = = 19. f'(x) = 3x> 2L p'(t) = —~
f=5 191 ) ="7
23. a. 600 people/yr b. 300 people/yr ¢. 150 people/yr
-2 25 1
25. f'(x)=——= 27. W'(x)=——= 29. ——
® (x— 1) ® (x + 5)? 2

31. 1 33. 9units®> 35. 15units> 37. 9 39. 15

4f&1/4Y & : o
=— E* —i| + 23 summation properties (distribute)

=1

ALS 1—6i2+ 3| simplify
B 2 I p

4[ 16 & S 16
= 7{— 2 P+ 2 3} factor -~ from first summation
i i=1 n

n 2112 i=1 i=

418 (2n°+3n° +n .
=—|—|———— )+ 3n| apply summation formula

n [ p? 6

32 (20 + 30" +n .4
= —(————+ 12 (distribute —

3 6 n

32 /20 + 3n* + n . .
=—|———— ]+ 12 rewrite denominators

6 n

16 3 1 . .
= 3 2+ " + — ) + 12 decompose rational expression

n

16 3 1
Applying the limit properties gives 3 lim (2 + -+ 7) + lim 12, and
n p

n—o00 n—00

16 68
the area under the curve is <?> 2)+12= 3 units®. The new employee

has produced 22 complete parts.

43. A= DLW

6
(7) area formula, rectangle method
n

6
) factor —
n

Il
\ M=
~
=
—~ 3o
3 \O\ ~_

+
o
VRS
S o
~—
| I

6
evaluate f'at —i
n

I
S o
Il
L
|
| —

()
2\n
6 1&[6\ (6 . _
=—|—= E —i| +4 —i distribute summation
nl 2S0\n i=1\"
6] 1436, S 6]
= ; ) 2 ]?z + 4[;121} simplify
6 36& ., 4% 36 6
= ;»—ﬁi:l + 7,-:211} factor? and —
) [ 18/2n° + 30> + n 24 n* +n summation
Tal g2 6 o\ formulas
108 (21 + 3n* + n 144 (0> +n\ . . 6
= + — distribute —
n 6 n? 2 n

108 (2’13 + 3% + n) 144 (nz + n) .
+ — rewrite

3 2 i
6 n 2 n denominators

= —18(2 + 3 + L) + 72 (1 + l) decompose rational
n p? n expression

1

3 1 . .2
Asn—o00,—,—, ;—)0, and the area is —(18)(2) + 72 = 36 units~.
nn

45. x = 2987 47. x=5,*+iV3



Making Connections, p. 1215
1.d 3.¢ 5.g 7.f 9.b 1l.c 13.a 15 e

Summary and Concept Review, pp. 1216-1218
l.a. =3 b. 5 c.( dne) 2.2 3.1 4.( dne)

LH+#RH LH#RH
2 1 1
5738 6.5 7. 8. %ax=-3bx=-2-134
¢ x=12 10.3 11. -1 12.2 13. (@ne) 14. (ngiH)

15 -2 16. f'(x) =2x +5 17. ¢'(x) !
. . X) = 4LX . X) — — FV/——

& 1
.

——— 19. atx =4, my, = —5 20. 9 units®
(x + 3)?

18. v'(x) =

Practice Test, pp. 1218-1219

1. The limit of f(x) as x approaches 5 is 10.

2. f(x); L; sufficiently; ¢

3. False, a limit can exist even if ¢ is not in the domain.

4. False, a limit can fail to exist even if a function is defined at c.
5. As the domain of g is x = 1, the limit in b. exists and the limit
in a. does not. lim_ (Vx — 1 +2) = 2.

x—1
6.a. 11 b.I c. IV d. 1II 7.a.2 b (dne) 8.a. 1 b.O
9.a.3 b. 12 10. a. 4 b. undefined, g(3) =0 11. a. 4 b. —4

1222.2 b. 9 13.a.0 b. (qu%H) c. % d 1
14. a. (LSQ‘;;H> b. (dge) c. (‘E{S) d. 3 is not in the domain

3 1
15. 3 16. — 17. — 18. 1
2 10

19. a. d'(r) = =32t + 224 b. d'(2) = 160, the debris is rising at a
velocity of 160 ft/sec; d'(6) = 32, the upward velocity of the debris has
slowed to 32 ft/sec; d'(7) = 0, the debris has reached its maximum height
(velocity is O ft/sec); d'(11) = —128, the velocity of the debris is now in
the downward direction (v < 0) at 128 ft/sec.

n n n 2
20. a. lim Y LW = lim Ef(éz)g: tim & 2{225 —<§zﬂ
n n

n—00 ;=1 n—00 ;=1 n n—oco N ;=

b. 1278 ft-1b

Cumulative Review Chapters 1-12, pp. 1220-1221

L
I\ 4

4
2

x=3

2 1
3. 51nx+51n(x2 +3)—4In(2x + 1)

. 15 8 15
5.s8inf = ———,cosf = —,tanf = ——
17 17 8
7. )
-1 > 10x
11 T T
9.a —.~ b (L}?QGRH) La=+1-~+1
13. The plane would be on a heading of 16.7°, traveling 297.5 mph.
In9.36 + 1
15. x = X 1.618 17. -3
- x— 172 -1y
19. 1 + 2+ 2 21.( )+() )=l
x+2 x-—1 25 9

23.a. 1 b. 0 ¢ —3 d. 5notindomain, limit does not exit

Student Answer Appendix SA-77

25. (5)(4)(9)(8)(7) = 10,080 PINs  27. (w,x,y,2) = (1, =2,3, —4)
3

29. <*oo, _—4> U(2, 00)

APPENDIX A

Exercises A.1, pp. A-7-A-9
1. constant 3. coefficient 5. Answers will vary

7. two;3and —5 9. two; 2 andi 11. three; —2, 1, and —5

13. one; =1 15.n—7 17.n+4 19. (n — 5 21. 2n — 13

23. 0 +2n 25.3n—5 27.3(n+5)—7 29. Letw represent the
width in meters. Then 2w represents twice the width and 2w — 3
represents three meters less than twice the width. 31. Let b represent the
speed of the bus. Then b + 15 represents 15 mph more than the speed of
thebus. 33. h=0>b+ 150 35. L =2W + 20 37. M = 2.5N

39. T=1250g +50 41. 14 43. 19 45.0 47. 16 49. —36

51. 51 53.2 55. 144 57. -4 59,24

61. 63.

x | Output x | Output
-3 14 -3 —18
-2 6 -2 —15
—1 0 -1 -12

0 —4 0 -9

1 -6 1 -6

2 -6 2 -3

3 —4 3 0

—1 gives an output of 0. 3 gives an output of 0.
65. x | Output
-3 =5
-2 8
-1 9

0 4

1 -1

2 0

3 13

2 gives an output of 0.
67.a.7+(—-5)=2 b.n+(-2) ca+(—42)+136=a+94
dx+7-7=x 69.2a.32 b.? 71. —5x+ 13
73. —&p+ 6 75. —2a T1. hx 79. —24° + 2a 81. 6x* — 3x
83.2a+3b+2 85 Zn+32 87. 74— 13a — 5 89. 10 ohms
91.a.r=123j b.t=275mph 93.a.L=2W+3 b. 107 ft
95. 1 =c +29;:44¢ 97. C =25t + 43.50; $81
99. a. positive odd integer

Exercises A.2, pp. A-20-A-23

1. power 3. 20x; 0 5. a. cannot be simplified, unlike terms
b. can be simplified, like bases 7. 1407 9. —12p°¢* 11. o™’

2

13. 216p°¢° 15, 32.7681°k°  17. % 19. 49c%a* 21, %x%?
q
23. %% 25, a.V=27x° b. 1728 units® 27. 3w’ 29. —3ab
27 -1 ap® 8x° 25m*n’
3.2 3300 35 L 370 -8 39, L 41 o 43 27
8 8 q(’ 27y9 48
25p°¢” 3p? 5 1 2 -12
4s5. 221 4, Lz 49. > 51— 83— 55—
4 —4q 3h a b'c® 5x
—2b’
57—~ 59.2 6L ;5 63. 5 65 —4 67.677 %10’
27a ¢’

69. 0.000 000 006 5 71. 26,571 hrs; 1107 days 73. polynomial, none
of these, degree 3 75. nonpolynomial because exponents are not whole
numbers, NA, NA 77. polynomial, binomial, degree 3

79. —wP = 3w + 7w +82; =1 8L ¢’ + 2 — 3¢+ 6; 1

83. 527 + 12,5 85. 3p® —3p> — 12 87. 7.85b* — 0.6b — 1.9
89. X —8x+6 I +q¢ —¢" +28— ¢ -2




SA-78 Student Answer Appendix

93. —3x° + 3x* + 18x 95. 37 — 11r + 10 97. x> — 27

99. b* — b* — 34b — 56 101. 21v* — 47v + 20 103. 9 — m?

105. p> + 1.1p — 9 107. ¥* + 3x + & 109. m? — &

111. 6% + llxy — 10y* 113, 12¢* + 23¢d + 54°

115. 2x* — X — 15 117. 4m + 3; 16m> — 9

119. 7x + 10;49x* — 100 121. 6 — 5k; 36 — 25k*

123. x — V6, x> — 6 125. x> + 8x + 16 127. 16g° + 24g + 9

129. 16p> — 24pq + 9¢° 131. 16 — 8Vx + x

133. xy + 2x — 3y — 6 135. k> + 3k*> — 28k — 60

137. a. 340 mg, 292.5 mg b. Less, amount is decreasing. c. after 5 hr
139. F=kPQd % 141. 5x > +3x 2+ 2x ' +4 143. $15 145. 6

Exercises A.3, pp. A-34-A-38

1. identity; unknown; contradiction; unknown 3. simple; compound

6
5. Answers will vary. 7. x=3 9. v=—11 11. b= 5
27
13. b=—-15 15. m = e 17. x =12 19. x=12 21. p= —56
20 12
23.a=-36 25.v=-05 27.n=—_— 29.p=—
“ v "7 P=7s

11
31. contradiction; { } 33. conditional; n = _E

35. identity; {x|x € R} 37. {x|x = —2};[—2, c0)
39, {x[-2=x=1}[-2,1] 41. {ala=2}

Ly e s s aE[2,00)
T T T T T L Ll T

3-2-1 0 1 2 3 4 5

43. {n|n = 1};
: E — >3 n €[l 00)
0 2 3

—H——— > X € (700 )
~8—7-6-5-4-3-2-1 0

47. {} 49. {x|xeR} 51. {p|peR}

53. {2} {-3.-2,—1,0,1,2,3,4,6,8)

55.{ }:{-3,-2,-1,0,1,2,3,4,5,6,7}

57. {4,6):{2.4,5.6,7. 8}
59. x € (—00,—2) U (1, c0);

Il -l AY 1 L L
LI 7 T T Ly L
-4 -3 -2 -1 0 1 2 3
61. x€[-2,5);
M S Y
T | — T T T T )
-3-2—-1 0 1 2 3 4 5 6
63. no solution
65. x € (—00, 0);
P
-4 -3 -2-1 0 1 2 3 4
67. x€[—5,0];
! L . . . N 7 N

T L |
-6 -5 -4 -3 -2 -1 0 1
69. x € (-3, —1)

T IR w T T T
-1 —0.5 0 0.5 1

71. x € (—o0, 00);

| b . . .

T T T T

T :
-4 -3 -2-1 0 1 2

73. x€[—4,1);

—— p——t—t——)——+
—-6—-5-4-3-2—-1 0 1 3
75. x€[—1.4,08];

—14 0.8

1 L N N h I 1

e } H }
-2 -1 0 1 2

77. x € [—16,8);

L . . . . .
y

1
20-16-12 -8 —4 0 4 8 12

b

79.a.8+6—-12=2v b.6+8—12=2¢ c. 20 vartices
81. W< 177.341b 83. 2f + 5 = 73; 34 fans

85. 2¢ + 13 = 1467; 727 cal 87. 41 = 35 + 1,60 yr

89. 74 = 2r + 34;12in. 91, 82FTIO XS ETLEx > 75 atjeast 81%
93. 1125 + 850 +5625 + 400 + x > 1000, at least $2000

95. 0 < 20w < 150,0 < w<75m

97. 45 < 2C +32 < 85,72° < C < 294°

99, S=45h+ 20,K =6h + 11, more than 6 hr
101. a. 216.5 f> b. 7 sheets will be needed 103. about 337.4 in®

1
105.x=§ 107. Answers may vary. 109. < 111. < 113. <

115. >

Exercises A.4, pp. A-48-A-52

1. product 3. binomial; conjugate 5. Answers will vary.

7. a. —17(x* = 3) b. 7b(3b* — 2b + 8) ¢ —3a*(a® + 2a — 3)
9.a. (a+2)2a+3) b (b°+3)3b+2) c (n+7)(4m— 11)
11. a. (3¢ + 2)3¢> +5) b. (h — 12)(h* = 3) ¢ (K = 7)(k = 5)
13. a. —1(p = 7)(p +2) b. prime c. (n—4)(n —5)

15.a. Bp +2)(p —5) b. (49— 5)g +3) e (5u+ 3)(2u —5)
17. a. (2s +5)(2s = 5) b. 3x + 7)(3x — 7) ¢ 2(5x + 6)(5x — 6)
d. (114 + 12)(11h — 12) e (b + V5)b — \V/5) 19. a. (a — 3)
b. (b + 57 ¢ (2m—5? d. 3n—7)7

21.a. 2p = 3)@dp> + 6p +9) b. (m + 3)(m* — Im +3)

e (g —03)(g*> +03g +0.09) d —21t—3)(* + 3t +9)

23.a. (x +3)x = 3)x+ Dx— 1) b. (@ + 9>+ 4)

¢ (x—2) + 2+ A+ DHEE—x+1)

25.a. (n+ DH(n—1) b (n— D> +n+1)

e (n+ D) —n+1) d 7x(2x + 1)(2x — 1)

27. (a + 5)(a +2) 29.2(x — 2)(x — 10) 31. —1(3m + 8)(3m — 8)
33. (r=3)(r—6) 35 (2h+3)(h+2) 37. (3k — 4)*

39. —3x(2x — 7)(x — 3) 41. 4m(m + S)(m — 2) 43. (a + 5)(a — 12)
45. (2x — 5)(4x* + 10x + 25) 47. prime 49. (x — 5)(x + 3)(x — 3)
51.a.H b.E ¢ C d.F e¢B f£A gI hD i G

53. a=—1;b=2;¢c=—15 55. not quadratic (a = 0)
57.a=%b=—6,c=0 59.a=2b=0,c=17

61. not quadratic (degree 3) 63. a = 1;6 = —l;¢c = =5

65. x=50orx=-3 67.m=4 69.p=0orp=2

71. h=0o0orh=>5" 73.a=30ora=-3 75.g= -9

77. m= —5S5orm=—3o0orm=3 79. ¢c= —3orc =15

81. r=8orr=-3 83.tr=—130rt=2

85. x=50rx=-3 8. w=—}torw=3

89. x=-2,x=0x=11 9L x=-3,x=0,x=3
93.p=-T,p=-3,p=3 95. x=-5x=2,x=5

97. x=-5x=-2,x=2x=5 9. b=-2b=—-1,b=4b=5
101. 277 (r + h),70007 cm?; 21,991 cm?

1
103. V = Eﬂ-h(R + )R — r); 6w cm®; 18.8 cm®
105. V = x(x + 5)(x + 3)a.3in. b. 5in. c. V = 24(29)(27) = 18,792 in®

107. L = Ly, /<1 + f)(l - f) L=12V(1 + 075)(1 — 0.75)

=3V7in. =~ 7.94in. 109. 11 in. by 13 in.
111, a. §(4x* + x° — 647 + 32) b. 15(12° — 3b° + 8b* — 18)
113. 2x(16x — 27)(6x + 5) 115. (x + 3)(x — 3)(x* + 9)
7. p+ D> —p+ D - DP*+p+1)
119. (g + 5)(g — 5)(q + V3)(q — V3)

Exercises A.5, pp. A-60-A-63

1. 1; =1 3. common denominator 5. F; numerator should be —1

7 Lop 43 g o simplified b, &2
s a — e T, < . a. simplifne . T
3 2x(x — 2) P a—17

+3 -1
1. a.—-1 b —1 13.a —3a° b. XT e —1(y+3) d —
m



—

3x +5 (a —2)a+1
. x+2 dn—-2 17. —— ————
n n+3 &F " (a+3)a+2)

— 4)? —15 3 8(a — 7
LA 5y TS g5 3 4y 80D gy
pz 4 2 a—>5 X

o+
15. 2. 203

19. 1 21.

n+
37.
n+

m y+3

+ 0.
33, x + 0.3
3y(y + 4)

Tx—02

m— 4

Wi |wn|—

3(a® +3a+9 2+ 1 3 + 20
39, ) 4 2 43. t 45,
2 n 8x? 8x%y*
2 — — — + -y + 11
47. g9, M 16 g TIm AT
p+6 (m + 4)(m — 4) m—17 y+6)y—5)
20— 5 1 m* — 6m + 21
(a+d)a=5 " y+1 T (m+3)P%m—3)
V2 + 26y — 1 1 51—=5p
1. a5 -
5y + DNy +3)y — 2) P r p
2 x+2
b. A2 67.p— 1 69.

14y — x

55.

1
-+ 65.
2 XX a+ 20

14 142
-2 m m+ 3 XX +2
y + 31 1_i’m*3 L2722
m X
77.a=3 79.y=12 81. x =3;x = 7is extrancous 83. n =7
85.a=—-1,a= -8
87. a. $300 million; $2550 million 89. Price rises rapidly for first four
b. It would require many resources. days, then begins a gradual

3(3x — 4)

71.

c. No decrease. Yes, on the 35th day
of trading.
450P
P 100 — P Day | Price
0 10
40 300 1 16.67
3 47.40
90 4050 5 52.86
6 49.25
93 5979 7 3391
95 8550 8 40.75
98 22050 9 |37.03
10 33.81
100 ERROR

91. t = 8 weeks 93. P = 80%
(2x + 3y)

95. b.
5

Exercises A.6, pp. A-75-A-79

1. even 3. (16%)3 5. Answers will vary. 7. a. (9] =9 b. |—10] = 10
9.a.7p b.x—3 e 9m® d [x—3 1l.a. 4 b —6x c 62*

d. %2 13. a. 2 b. notareal number c. 3x*> d. —3x e k—3

v
f. |h+2 15. a. —5 b. =3z’ c. notreal number d. %
64 125  9p*
17. a. 4 b. — ¢ — d. > 19. a. —1728
125 8 4
1 —256 320" 1
b. not a real number c¢. — d. " 21. a. Z b. —
9 81x p 2y°

3
23. a. 3mV2 b, 10p*Vg Emn\ﬁ d. 45V
9 X
e. —3+V7 f. 5 V2 25.a. 154> b. —4bVb c.

3V5 d 18V3
4x g

Vy

d. 3>Wv 27.a.2m* b. 3n e

Student Answer Appendix SA-79
6/,5
29. a. 2% b. *Vx ¢ Vb d. LV
K

3. a. 9V2 b. 14V3 ¢ 16V2m d. —=5V7p

33.a. —xV2x b. 2 — V3x +3V5

e 6xV2x +5V2 — V7x +3V3 35 a.98 b VI5+ V21
c.n” =5 d. 39-12V3

37.a. =19 b. V10 + V65 — 2V7 — V182

c. 12V5 + 2V14 + 36V15 + 6V42

3 2V15 3V6b
39. Verified 41. Verified 43. a. V3 b. S Veb
2 02 10b

V2p? 5Va? 6Vx + 6V2

A 7 Ve 45 8 —12 4 4VIT; 127 b, DT OV2
2p a x—2

47. a. V30 — 2V5 — 3V3 + 3V2;0.05

7+7V2+ V6 +2V3
b. V2 73\[ W; ~7.60 49.a. x=1Y
b. x =8, x = lisextraneous S5l.a. m=3 b.x=5 c¢. m= —64
d. x=—16 53. a. x =25 b. x =7;x = —2is extraneous
c. x=2,x=18 d. x = 6;x = 0is extraneous 55. a. x = —32

b. x=81 57.a. x=-32,x=22 b.x=-30,x=34

59, x=—27,x =125 61 833ft 63. a. 8\/10m b. about253 m
65. a.365.02 days b. 688.69 days c¢. 87.91 days 67. a.36 mph

b. 46.5mph 69. 127\/34 ~ 219.82m> 71. a. 36 million mi

b. 67 million mi ¢. 93 million mi d. 142 million mi e. 484 million mi
f. 887 million mi 73. a. (x + V35)(x — V5) b. (n + VI9)(n — V19)
75. a. 13V3x + 39Vx b. Answers will vary. 77. 37\/2

79. x€[1,2) U (2, 00)

Practice Test, pp. A-82-A-83

a. False; parentheses first b. False; undefined c¢. True

. False; =2x + 6 2. a. 11 b. —5 c¢. notareal number d. 20
a3 b 05 d —46 422 b 09 c 4 d -7
~ 4439.28 6. a. 0 b. undefined 7. a. 3;—2,6,5

. 2:5,1 8. a. —13 b. =729 9. a.x—(2x—09)

S FLmwear

2
. 2n — 3(%) 10. a. Let r represent Earth’s radius. Then 117 — 119

represents Jupiter’s radius. b. Let e represent this year’s earnings. Then
4e + 1.2 million represents last year’s earnings. 11. a. 9> + 3y — 7
b. =7b+8 ¢ ¥+ 6x 12. a. 3x + 4)(3x —4) b. v(2v — 3)?

6

25

e (x+5)x+3)x—3) 13 a 55° b 4a'B? ¢ % d. P

=

12

14. a. —4ab b. 6.4 X 1072 = 0.064 c. # d. —6
c

15. a. 9x* — 25y b. 4a* + 12ab + 9b°
16. a. 7a* — 54° + 84> —3a — 18 b. —7x* + 4x*> + 5x 17. a. —1

.2+n c.x—3 d.x_5 e.x_5 f. 3(m +7)
2-n 3x —2 3x + 1 S5(m + 4)(m — 3)

18. a. |x + 11] b.;—vz c.% d. —%+% e. 11V10

f.x>—5 g \/51? h. 2(V6 + V2) 19. —0.5x* + 10x + 1200;

a. 10 decreases of 0.50 or $5.00 b. Maximum revenue is $1250.

20. 58cm 21.a. b=6 b.n=4 ¢ m=—1 d.x=é

e. { } (contradiction) f. g = 10
22. 3 + i(n + 12) = 16, the number is 40
23.a. x=-2,x=2,x=7 b.r=0,r=-1,r=4
1 5
c. g=-3,g=-1lg=1,¢g=3 24.a.x=—5 b.h=—§,h=2

c. n = 13 (—2isextrancous) 25.a. x= -3, x=3
b. x=—-4,x=5 c¢ x= —1(7isextraneous)







