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The model is a good fit for the data.
(d) 65.9 Yes, this is a reasonable answer.

the graph of x”.

. Answers will vary.

- (@) s
v=e ]y
-6 ]
-2
© >
}'=€Lj
-6
7

(@) y, = 252,606(1.0310)'
(b) y, = 400.881> — 1464.6r + 291,782

Problem Solving (page 279)
' y=05%andy = 1.2*

0<ac<144

(b)

—p—

Answers to Odd-Numbered Exercises and Tests

17.
19.

21.
. As x — oo, the graph of e¢* increases at a greater rate than

(C) 2,900,000

opr=®.. .. .......... |85
200,00t

(d) The exponential model is a better fit. No, because the

model is rapidly approaching infinity.
1, 2
vi= (= 1) =30 — 12+ 5 — 1) — fx — 1)*
4

y=Inx

< |,

The pattern implies that
lnx:(x—1)—%(x—1)2+_%(x—1)3—- -
30

100 |
0

1500

17.7 cubic feet per minute

6 23. (a) 25. (a)
9 9
° ¢ ®ee
® L]
® °
[ ] [ ]
[0} 3] )] e ]
0 0
(b)—(e) (b)—(e)
Answers will vary. Answers will vary.
Chapter 4

Section 4.1 (page 290)

A131

Vocabulary Check (page 290)

1. Trigonometry 3. coterminal
4. radian 5. acute; obtuse

6. complementary; supplementary 7. degree
8

9. angular 10. A =120

2. angle

. linear

1.
7. (a) Quadrant I

9. (a) Quadrant IV
11.

— 3 radians 5. 1 radian
(b) Quadrant III

(b) Quadrant III

(b) Quadrant II

2 radians 3.

(a) Quadrant III

¥ J41LdVHD
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A132 Answers to Odd-Numbered Exercises and Tests

13. (a) (b) 37. (a) (b)

N x WA\ N
| [ W —

15. (a) (b) 39. (a) 405° —315° (b) 324°, —396°
y y 41. (a) 600°, —120° (b) 180°, —540°
43. (a) Complement: 72° Supplement: 162°
11z (b) Complement: none; Supplement: 65°
6 45. (a) Complement: 11°; Supplement: 101°
/ \ . N (b) Complement: none; Supplement: 30°
\ /\ J ™ Sw ™ 4
L Z3 4. @ o ® = . @ —5  (b) 5

51. (a) 270° (b) 210° 53. (a) 420° (b) —66°
55. 2.007 57. —=3.776 59. 9.285 61. —0.014

17. (@) &T A7 () 17777 A 63. 25.714° 65. 337.500° 67. —756.000°
6 6 6 6 69. —114.592° 71. (a) 54.75° (b) —128.5°
19. (a) 8w 4w ) 257 23w 73. (a) 85.308° (b) 330.007°
373 127 12 75. (a) 240°36" (b) —145°48"
T 2 77. (a) 2°30" (b) —3°34748”
21 () Complement: 6 Supplement: 3 79. gradians 81. 372radians 83. %radian
(b) Complement: none; Supplement: i‘r 85. %8 radians 87. 157 inches = 47.12 inches
89. 3 meters 91. 8w square inches = 8.38 square inches
23. (a) Complement: T_ 1 =0.57; 3 .
2 93. 12.27 square feet 95. 591.3 miles
Supplement: w — 1 = 2.14 97. 0.071 radian =~ 4.04° 99. 157 radian
(b) Complement: none; Supplement: 7 — 2 =~ 1.14 101. (a) 728.3 revolutions per minute
25. 210° 27. —60° 29. 165° (b) 4576 radians per minute
31. (a) Quadrant IT (b) Quadrant IV 103. (a) 10,4007 radians per minute
33. (a) Quadrant III  (b) Quadrant I ~ 32,672.56 radians per minute
35. (a) (b) (b) 94257/3 feet per minute = 9869.84 feet per minute
y y 105. (a) [4004r, 10007] radians per minute

(b) [24007r, 600077] centimeters per minute

107.
150°

30°

Q)
|«——35 —>1
A = 476.397 square meters =~ 1496.62 square meters
109. False. A measurement of 47 radians corresponds to two
complete revolutions from the initial to the terminal side
of an angle.
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Answers to Odd-Numbered Exercises and Tests

A133

111. False. The terminal side of the angle lies on the x-axis.
. 37 \/E 37
113. Increases. The linear velocity is proportional to the radius. 23. ST =T ese = V2
115. The arc length is increasing. If 6 is constant, the length of J2
t\h/ejlrc is proportional to the radius (s = r0). Cos—= = 775 sec, T 7 2
2
7. == 119, 2J10 an 7 = 1 ot 2T =
4 4
121. 123. - -
25. s1n<—§ = -1 csc(—i) =-1
T .
cos( )= 0 sec( 2) is undefined.
tan(— g) is undefined. C0t<—g) =0
27 sm<i> = —£ csc(ﬁ) = —ﬁ
) 3 2 3 3
cos(ﬂﬂ) -1 sec(ﬁ) =-2
3 2 3
Section 4.2 (page 299) tan(‘%ﬁ) - A cot(%”) _ ?
Vocabulary Check (page 299) 29. sinSr=sin7T=0 3L cos%” = cos23—” —%
1. unit circle 2. periodic 157\ T
3. period 4. odd; even 33. cos Ty ) T sy T 0
. 97\ . Tm /2
1. sin6 =1 csc 0 =12 35. s1n(—7) Tsme s E T
cos = —% sec = — % 3. -3 b -3 39 -1 ® -5
tan = — % cotf = —& 41. (a) ¥ (b) %  43.07071  45. 1.0378
3.sinfh=—73 csc = —% 47. —0.1288  49. 13940  51. —1.4486
cos 0 = } sec 6 = % 53. (a) —1 (b) —04
tan 6 = —3 cotf= —2 55. (a) 0.250r2.89 (b) 1.82 or4.46
T N N
. ’ T Ty T T Ty 1 1 3
272 2 2 2 2 t |0 1 3 n 1
11. (0, —1)
y | 0.25 | 0.0138 | —0.1501 | —0.0249 | 0.0883
13 sin T - Y2 15 sl -7 = L
- S 4 2 - S 6] 2 (b) t=15.5 (c) The displacement decreases.
- 2 - V3 59. False. sin(—f) = —sin ¢ means that the function is odd, not
oSy =7 oS\ 76T o that the sine of a negative angle is a negative number.
- - 3 61. (a) y-axis symmetry  (b) sin¢, = sin(7 — 1)
tan- = 1 tan(—g> BT (c) cos(m — 1) = —cos 1,
. ( 777) NG . 1 1 63. fi(x) = %(x +1) 65. fix)=Vx*+4, x>0
-sin{ =7 == Lsin— = = =2 67. 69.
NEEN: llm_ 3 :
4 2 6 2
tan(f7w> =1 tanlll = fﬁ
4 6 3

21.

=
&
=
—
|

¥ J41LdVHD
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Section 4.3  (page 308)

Al34

Vocabulary Check (page 308)

1. @ v () iv (c) vi (d) iii
2. opposite; adjacent; hypotenuse
3. elevation; depression

@i (f)ii

1.sin0=% cscO=§
COSOZ% SGCOZ%
tan0=% cot0=%
. _ 9 _4u
3. sin 0 = g3 csc =7
0050=% se00=%
tanHZ% CotHZ%
1
5.sin0=§ csc =3
22 372
cos 0 = —— sec = ——
3 4
2
tanOZ% cot B =22

The triangles are similar, and corresponding sides are

proportional.
7.sin0=% csc(9=§
cos 6 = % sec 0 = %
tan 0 = % cot O = _%
The triangles are similar, and corresponding sides are
proportional.
7
9. cos O = i
4
37
tan 0 = ——
4 3 7
0 4
csc 6= —
3
0 N
V7
3
11. sing =3
2
o1
. cos 5
v3 tan 6 = /3
0
1
3/10
13. sin f = ——
10
V10
cos = ——
vio/ |, 10
V10
csc 0 =——
3
0

47

sec § = ——
7
th=—
co 3

23

csc ) =——
3

3
cot6=£
3

sec 6 = /10
th=—
co 3

—p—

213 V
15. sin g = —— cscO=i
13 2
Vi3 2 costﬂ sec@zﬁ
13 3
tan 6 = =
3 an 6 = 3
7 1 - o, T o. ﬁ
17. 62 19. 60°% /3 21. 60°% 3 23. 30% 2
o, T 1 /3 V3
25. 45° 1 27. (@) V3 (b > (©) 2 (d) 3
213 313 2 13
29. (@ — 3 ® = 3 ©3 @
2.2 2 1
31. @ 3 (b 3 (© 4 (d) 3
33-41. Answers will vary. 43. (a) 0.1736  (b) 0.1736
45. (a) 0.2815 (b) 3.5523
47. (a) 1.3499 (b) 1.3432
49. (a) 5.0273 (b) 0.1989
51. (a) 1.8527 (b) 0.9817
T T
53. 30° = — b) 30° = —
(@) 6 (b) 5
T T
55. 60° = — b) 45° = —
(@) 3 () 4
T T
57. °=— b) 45° = —
(a) 60 3 (b) 45 1
323
59. 303 6l. Tf

63. 443.2 meters; 323.3 meters

67. (a) 371.1 feet

(b) 341.6 feet
(c) Moving down line at 61.8 feet per second
Dropping vertically at 24.2 feet per second

69. (x,. v,) = (28./3, 28)
(%3, y,) = (28» 28‘6)

71.

(a)

(b) sin 85°

65. 30° =

6

20

(c) 19.9 meters

m

(d) The side of the triangle labeled /& will become shorter.

(e)

Angle, 6 | 80° 70° | 60° 50°
Height 19.7 | 18.8 | 17.3 | 153
Angle, 6 | 40° | 30° | 20° | 10°
Height 129 | 10.0 | 6.8 3.5
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(f) As 6—0°, h—0.
1 2 2
73. True,csc x = —. 75. False, i + i #* 1.
sin x 2 2

77. False, 1.7321 # 0.0349.
79. Corresponding sides of similar triangles are proportional.

81. (a)
0 0.1 0.2 0.3 0.4 0.5
sin 6 | 0.0998 | 0.1987 | 0.2955 | 0.3894 | 0.4794
(b) 8 (c) As 0 approaches 0, sin 6 approaches 0.
X 2(x2 — 5x — 10)
83. , X # £6 85, ——
x—2" (x — 2)(x + 2)2
Section 4.4 (page 318)

Vocabulary Check (page 318)

1. 2 2. csc 6 3. Y 4. z 5. cos 6
r X X
6. cot 0 7. reference
1. (a) sinf =3 (b) sin 6 = —1
cos{9=% COS@=%
tanOZ% tant‘):—%
_3 _ _ 7
csc 6 =3 csc 0= —1;5
_ 35 _ 17
sec 6 =3 sec 0 =3
cot0=% cotez—%
1 V17
3. (a) sin 6 = 3 (b) sin 6 = 17
cos9——£ cosO——u
2 17
3
tanHZTf tanf):—z
cscf=—2 csc 0= V17
23 J17
sec = ———— sec = ———
3 4
cot =3 coth = —4
S.SinOZ% CSCHZ%
COS@=% se00=§
tant‘):% cotGZ%

—p—

Answers to Odd-Numbered Exercises and Tests

529 V29
7. sin 0 = —— ch=——
29 5
y_ 2V o VD
cos 29 ec 5
tanO——é cotB——%
2 5
9. sin 0 = 68+/5849 s 6 = V5849
’ 5849 68
9= 355849 ecf = — V5849
cos 5849 se¢ 35
68 35
tan@——35 cotB——68
11. Quadrant IIT 13. Quadrant II
15.sin0:% csc@zg
cosOZ—% sec(9=—§
tanOIf% cotOIf%
17. sin 6 = —% csc O = —%
cos 0 = % sec 0 = %
tan0=—% cot0=—%
V10
19. sin 6 = —T csc 6= —V10
310 V10
cos 0 =—— sec ) = ——
10 3
1
tan0=—§ coth = -3
21.sin0:£ cscBZ&
2 3
6 1 0 2
cos = —— sec 6 = —
2
3
tan0:—\/§ cotBZ—Tf
23. sinfh =0 csc 6 is undefined.
cos = —1 sec 0 = —1
tan 0 = 0 cot 6 is undefined.
2
25.sin0:§ CSCGZﬂ
2
c030:—§ sec = —2
tan 6 = —1 cotfd=—1
2
27. sin0:—£ csc@z—ﬁ
5 2
5
cos@z—% sec=—5
tan 6 = 2 t 6 !
an 0 = cot f = —
2

A135

¥ J41LdVHD
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A136 Answers to Odd-Numbered Exercises and Tests
29. 0 31. Undefined 33. 1 35. Undefined
37. 6’ =23° 39. 6’ = 65°
y y
203°
///"\\\ o
I * (
k42450

41. 0/=7§T 43.0'=35-
y y
2
3 35
N N
r
2 1
45. sin 225° = —% 47. sin750° =
2
cos 225° = ,i cos 750° = ﬁ
2 2
3
tan 225° = 1 tan 750° = %
: o 1 LAm 3
49. sin(—150°) = 5 51. sin 3 = 2
o 3 41
cos(—150°) = 5 cos = = —3
tan(—150°) = V3 tanﬂ =3
3 3
. my 1 llwiﬁ
53. sm( 6) =75 55. R
COS<_E) _ 3 cog M7 _ V2
6 2 4 2
tan(—z> = _Y3 tanlli =—1
6 3 4
37
7. sin[ == ) = 1
5 sm( > >
37
cos(— > ) =0
37 .
tan ey is undefined.
4 V13
59. — 61. — 65. 0.1736
5 2
67. —0.3420 69. —1.4826 71. 3.2361
73. 4.6373 75. 0.3640 77. —0.6052

79.
81.

83.

85.
87.

89.

91.
93.

95.

97.

—p—

—0.4142
T S5 T 117
30°=—, 150° =— (b) 210° = —, 330° = —
(@) 6 6 () 6 o
T 21 37 ks
°=—,120°=— (b) 135° = —, 315° = —
(a) 60 3 0 3 (b) 135 e 315 7
T S5 S5 117
45° = —, 225° = — (b) 150° = —, 330° = —
@ 4 s ® 6 6
(a) N = 22.099 sin(0.522¢ — 2.219) + 55.008

F = 36.641 sin(0.502¢ — 1.831) + 25.610
(b) February: N = 34.6°, F = —1.4°

March: N = 41.6°, F = 13.9°

May: N = 63.4°, F = 48.6°

June: N = 72.5° F = 59.5°

August: N = 75.5°, F = 55.6°

September: N = 68.6°, F = 41.7°

November: N = 46.8°, F = 6.5°
(c) Answers will vary.
(a) 2 centimeters  (b) 0.14 centimeter
(¢) —1.98 centimeters
0.79 ampere
False. In each of the four quadrants, the signs of the secant
function and cosine function will be the same, because
these functions are reciprocals of each other.
As 0 increases from 0° to 90°, x decreases from 12 cm to
0 cm and y increases from O cm to 12 cm. Therefore,
sin # = y/12 increases from 0 to 1 and cos 0 = x/12
decreases from 1 to 0. Thus, tan § = y/x and increases
without bound. When 6 = 90°, the tangent is undefined.

y x-intercepts:

(1,0), (—4,0)
y-intercept: (0, —4)
Domain: all real numbers x

x-intercept: (—2, 0)
y-intercept: (0, 8)
Domain: all real numbers x
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y x-intercept: (7, 0)

y-intercept: (0, —%)

Vertical asymptote:
x=-2

Horizontal asymptote:
y=0

Domain: all real numbers

xexceptx = —2

y-intercept: (O, %)

Horizontal asymptote:
y=0

Domain: all real numbers x

y x-intercepts: (%1, 0)

Vertical asymptote: x = 0

Domain: all real numbers x
exceptx = 0

Section 4.5 (page 328)

1. cycle
4. phase shift

Vocabulary Check (page 328)

3. 27

2. amplitude b

5. vertical shift

1. Period: 7 3. Period: 47 5. Period: 6
Amplitude: 3 Amplitude: 3 Amplitude: 3
7. Period: 27 9. Period: T
Amplitude: 3 Amplitude: 3
11. Period: 37 13. Period: 1

15.
17.
19.
21.
23.
25.

Amplitude: %

Amplitude: ﬁ

g is a shift of f 7 units to the right.

g is a reflection of f in the x-axis.

The period of f is twice the period of g.

g is a shift of f three units upward.

The graph of g has twice the amplitude of the graph of f.
The graph of g is a horizontal shift of the graph of f

77 units to the right.

—p—

Answers to Odd-Numbered Exercises and Tests

39.

43.

41.

45.

i

- W = Wl
4 P
t

WlE = wow

A137

¥ J41LdVHD
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A138

Answers to Odd-Numbered Exercises and Tests

47.

51.

49.

53.

57.

LA

VA

=Y

73. (a) 6 seconds
(© r

(b) 10 cycles per minute

75. (a) C(t) = 56.55 + 26.95 cos<761; - 3.67>
(b) 100

Tl N

0

The model is a good fit.

(© °

00

N

-4 0
The model is a good fit.
(d) Tallahassee: 77.90°% Chicago: 56.55°

The constant term gives the annual average tempera-
ture.

0.12

ANE
\/

59. 3

61.

(e) 12; yes; one full period is one year.
(f) Chicago; amplitude; the greater the amplitude, the

-20 . oy .
greater the variability in temperature.

77. (a) 4}70 second

79.

(b) 440 cycles per second

-1 -0.12

2,d=1 65. a=—-4,d=4

(a) 365; answers will vary.

63. a = (b) 30.3 gallons; the constant term

69. a=2b=1c=—= (c) e 124 < t < 252

7. —
67. a 1

—3,b=2,c=0

'/\ 2m 0

" - o

81.

-2

365

False. The graph of f(x) = sin(x + 27) translates the
graph of f(x) = sin x exactly one period to the left so that
the two graphs look identical.

1l

T

6’ 6

T S5
X=——= ——,
6 6 83. True. Because cos x = sin(x + g), y = —cosxisa

. . . T
reflection in the x-axis of y = sm(x + 5)
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Answers to Odd-Numbered Exercises and Tests

85.

——

CHAPTER 4

)

m
2

Conjecture: sin x = cos(x —

2m

AN

87. (a)

-27

SR

|l

The graphs appear to coincide from —

27

SR

|l

N

\/\/;’

Y

N

X6
6!

(b)

-27

70

NA

The graphs appear to coincide from —
¥7

(© —

2w

Y

R4S

-27

27

v

The interval of accuracy increased.

log,o(x — 2)

91. 3In¢ — In(r — 1)

1
2

93. log,, Jxy

89.

97. Answers will vary.

3x
y4

95. In

Section 4.6 (page 339)

Vocabulary Check (page 339)

1. vertical

3. damping

2. reciprocal

, )

6. (—oo, —1]JU[1

5. x # nw

21

, 2T

4. d

2 3. 4,1

4

s

2. ¢

6. b,
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27.

31.

35.

39.

43.

47.

51.

53.

12/9/05 1:32 PM Page Al40

Answers to Odd-Numbered Exercises and Tests

v 29. y

—_ N W s
R T
—t—+—

[
}

5 33. 4

.

3 37. 3

N
LSIE]
LSIE]

-3 -3
Tm 37 7 S5
06 4¥ 7. —, ———, —, —
) J 47 474 4
Ty
-0.6
4w mamSm . 4w 2w 2w 4w
3’ 373’3 ) 3’ 37373
Tm  S57 7w 37
_T’ —7, Z,T 49. Even
5
(@) (b)g<x<%
31
2 /
A
g
: oz oam ox
4 2 4
14

(c) f approaches 0 and g approaches +oo because the
cosecant is the reciprocal of the sine.
2

-2

The expressions are equivalent except that when sin x = 0,
¥, is undefined.

55.

57.
59.
61.

65.

69.

73.

75.

—p—

4

jusny
INAR

The expressions are equivalent.

d, f>0asx—0. 58. a, f>0asx—0.

b,g—0asx—0. 60. ¢, g—>0asx—0.
Y 63. y

The functions are equal.
1 67. 6

Y N R 8 N
/

-1 -6

As x> oo, f(x)—0.
71. 2

6
, h ’n‘vﬂu'/ . 6r - 6r

-2 -1

As x—> o0, g(x) = 0.

As x—0, y— oo. As x—0, g(x) > 1.

2

-2

As x—0, f(x) oscillates between 1 and — 1.
d="Tcotx
d

Ground distance
ISEE S

w
Bl
et

Angle of elevation
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77. (a) 50000 17. 1
R
W\/\/\ -15 15
b G r
0 e 100 g
0 -1
(b) As the predator population increases, the number of 19. 1.29 21. —0.85 23. —1.25 25. 032
prey decreases. When the number of prey is small, the 27. 1.99 29. 0.74  31. 0.85 33. 1.29
number of predators decreases. T V3 _ X
(¢) C: 24 months; R: 24 months 3. 3’ 3° ! 7. 6 = arctan 4
. : ; L s +2 +
79. (a) H: 12 mont}-ls, L: 12 months 39, g = arcsinx 41, 0 = arccos ™ 3
(b) Summer; winter  (c) 1 month
i . i i 3 5
81. Truf:. For a given value of x, the y Foordlnate of csc x is the 43. 03 45. —0.1 47. 0 49, > 51. i
reciprocal of the y-coordinate of sin x. 5 5
83. As x approaches /2 from the left, f approaches co. As x 53 12 55 V34 57 ﬁ 59 1
approaches 7/2 from the right, f approaches —oo. ‘13 ‘5 3 "X
85. (a) 2 9 — x2
/ 61. JT—4x> 63 JI—x> 65—
X
-3 3 Vx2+2
67. ——
] *
= 69. 2
0.7391 ranis
(b) 1, 0.5403, 0.8576, 0.6543, 0.7935, 0.7014, 0.7640, - ] ¢ ®)
0.7221, 0.7504, 0.7314, . . .; 0.7391 ag]
87. 6 > %
k_/J/ Asymptotes: y = £1 —
3 En 9 -9 =
2 7. ————=, x > 0; ,x<0 ~
m m 2+ 81 2+ 8l N
-1
b mo il
o . N
The graphs appear to coincide on the interval 75 * . x+ 10 7 ,

—1.1 <x< 11

89. 5% _ 1904 91 —In2~ —0.693
73

93. 2 +3e ~ 1.684 x 103!

95. + /32— 1 ~+4851 97.2

t + + x
O /f 2 3
4

Section 4.7 (page 349)

2n+

Vocabulary Check (page 349)

l.y=sin"'x;—1<x<1
2. y=arccosx; 0 <y <7

o

— —1 . — a
3.y=tan 'x; —00 < x < o0 2<y<2
LT 3T 5T LT T
"6 '3 "6 6 T3

21 T
11. — 13. — 15. 0
3 3

79.

The graph of g is a
horizontal shift one unit
to the right of f.

y

81.

o
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83.

87.

89.

91.
93.

95.
97.

99.
101.

12/9/05

27

\

-2

3.2 sin<2t + g)

i
Y,

LA
AV

6

1:32 PM

85.

Page Al42

Answers to Odd-Numbered Exercises and Tests

L

—

The graph implies that the identity is true.

5
(a) 6 = arcsin —
s

(a) 15

0

-05

(b) 2 feet
(a) 6= 26.0°

(a) 6 = arctan %

(b) 0.13, 0.25

(b) 14.0° 31.0°

(c) B = 0; As x increases, 3 approaches 0.
(b) 24.4 feet

Sw . .
False. e is not in the range of the arctangent.

Domain: (—oo, o)
Range: (0, )

y

—p—

103. Domain: (—o0, —1]U[1, o0)
Range: [— /2, 0) U (0, 7/2]

y

SlE]
h
t

105. (a) 717 (b) 737 (©) 125 (d) 2.03
107. (a) fof ! ftef
2 2
—2 -2

(b) The domains and ranges of the functions are restrict-
ed. The graphs of fof ! and f~'- f differ because of
the domains and ranges of f and f~.

109. 1279.284 111. 117.391
113. c0s0=£ sec0=M
4 7
37 J1
4 3 tanOzT cotOzT
A cec@—i
] U3
V7
115. sin0=J sec0=§
6 5
p tan0=J cot0=g
5 11
A u 6/11
5 csc = ——
11
V11

117. Eight people
119. (a) $21,253.63  (b) $21,275.17
(c) $21,285.66  (d) $21,286.01

Section 4.8 (page 359)

Vocabulary Check (page 359)

1. elevation; depression 2. bearing

3. harmonic motion
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13.
19.

21.
23.

25.
29.
31.

33.
35.
39.
41.
47.

51.

5S.
57.

61.

12/9/05 1:32 PM Page Al43

a = 3.64 3. a =826 5. ¢ = 11.66

c =~ 10.64 c =~ 2538 A = 30.96°

B =170° A =19° B = 59.04°
. a= 4948 9. a =91.34 11. 2.56 inches

A = 72.08° b = 420.70

B = 17.92° B = 77°45"

19.99 inches 15. 107.2 feet 17. 19.7 feet

(a)

h
y
A)
N4 50 ft

(b) h = 50(tan 47°40" — tan 35°)  (c) 19.9 feet

2236.8 feet 1ot

(a) (b) tan = —= (c) 35.8°

173
124 1
[\
173t
2.06° 27. 0.73 mile

554 miles north; 709 miles east
(a) 58.18 nautical miles west;

104.95 nautical miles south
(b) S 36.7° W, distance = 130.9 nautical miles
(a) N58°E  (b) 68.82 meters
N 56.31°W 37. 1933.3 feet
~ 3.23 miles or = 17,054 feet
78.7° 43. 35.3° 45. 29.4 inches
y=3r 49.a~122b~=1

4t

d = 4 sin(rt) 53.d=3 COS(T)

@4 M4 ©4 @
@t 6 ©0 @i 59 =587

@ (b) g © %

—p—

A143

Answers to Odd-Numbered Exercises and Tests
63. (@ Base 1 | Base2 Altitude | Area
8 8 + 16 cos 30° | 8sin30° | 59.7
8 8 + 16 cos 40° | 8sin40° | 72.7
8 8 + 16 cos 50° | 8sin50° | 80.5
8 8 + 16 cos 60° | 8sin60° | 83.1
8 8 + 16 cos 70° | 8sin70° | 80.7
8 8 + 16 cos 80° | 8sin 80° | 74.0
8 8 + 16 cos 90° | 8sin90° | 64.0
®) Base 1 | Base 2 Altitude | Area
8 8 + 16 cos 56° | 8sin56° | 82.73
8 8 + 16 cos 58° | 8sin58° | 83.04
8 8 + 16 cos 59° | 8sin59° | 83.11
8 8 + 16 cos 60° | 8sin 60° | 83.14
8 8 + 16 cos 61° | 8sin61° | 83.11
8 8 + 16 cos 62° | 8sin62° | 83.04

83.14 square feet
(¢) A =64(1 + cos 6)(sin 6)
(d) 1o

0 90
0

~ 83.1 square feet when 6 = 60°
The answers are the same.

65. False. The tower is leaning, so it is not perfectly vertical

and does not form a right angle with the ground.
67. No. N 24° E means 24 degrees east of north.
69. y=4x+6 . y=-+%

y y

¥ J41LdVHD
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A144 Answers to Odd-Numbered Exercises and Tests
Review Exercises (page 365)

1. 0.5 radian

3. y 5. ¥

11.
17.
21.

23.
25.

29.

31.

33.

35.
37.

S

NN/

3

(b) Quadrant II (b) Quadrant IT
37 Sw 27 107

© 5= © 373

y 9, y

\700

<J1 10°

(b) Quadrant I (b) Quadrant III
(c) 430°, —290° (c) 250°, —470°
8.378 13. —0.589 15. 128.571°
—200.535° 19. 478.17 inches

(a) 66%77 radians per minute

(b) 4007r inches per minute

Area = 339.28 square inches
((L4) (-4
22 2°2
. Im 1 1T
Sln?:—a CSC?:—
cosh = £ sech = —&
6 2 6 3
T V3 1
tan? T t? = 3
sin(—L> = - csc(—f> = —M
3 2 3 3
2 1 2
cos(—?> =3 sec(—?> =-=2
tan(—?) =3 cot(—%) = ?
sm”l =3 nsiT = ﬁ
4 4 2
V) _ I _ 1
Sm(_ 6 )_ 6 2
—75.3130 39. 3.2361

. 441 . _ V3
41. sin 0 = 1 43. sin 0 = 3
_5V4l 1
cos 6 = 1 0039—2
4
tan 6 = 5 tan 6 = /3
V41 23
csc = —— csc = ——
4 3
se00=% sec =2
_5 _ 3
cot § = 1 cot 6 = 3
22 32 V2
45. (1) 3 (b 3 (© 4 d e
1 V15 4/15 V15
1.5 O ©5 @
49. 0.6494 51. 0.5621 53. 3.6722
57.sin0=% c500=%
COS@Z% sec0=%
tan0=% cotGZ%
15V
59. sin 0 = 241 sc 6 = ﬂ
241 15
9= 4241 0= V241
cos 1 sec 1
tanO—E cott9—i
4 15
V82 V82
61.sin0—% cscO=T8
cos O = — 82 sec ) = — /82
82
1
tan 6 = —9 C0t0:—§
417 V1
63. sin 0 = csc(9=77
17 4
V17
cos 0 = 17 sec 0 = V17
tan 0 = 4 t 6 1
an 6 = coth =—
4
65. sin 0 = —ﬁ 67. cos O = —ﬁ
6 8
cos@—§ tanO——Q
6 55
V11 8
tan@z—? 050025
6V 11 8V/55
csch=— sec) = ————
11 55
5V 11 V55
cotBZ—T cotHZ—T

55. 71.3 meters
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CHAPTER 4

133. 66.8°

4 — X2
X

131.

13
5

129.

2
o SENe)
3
172} w Bl
. =
5} —
a .
w
31
)
& 5
T o T &
v N =T
= — . |
= «o i
= o IT -
= ——
0 — <t
@ s S I /
n a
& ~ .
=} £ — &
o © ©
7 > 8 = o
+ o + 7 =
+ o~ T o9 Il > \_, i
=N — =
—
3 —~ = @ WjO
' & i < | [
3] ~ o~ X~
= a =) S - A
— — = -
= =
—
|
Il
o
I//%S %
| <t —
&lwn " < § ~in 8
1% —
I & -l N o
3 T~ I al” [Se)
> > —U: fiz Il .
[en T — [N
B
2 NS ! S x
s ¥
= _ TR
w7 % | -
S =N z 0
= Il <t w % =
Elen o]’ ™ 8 e FW ;
"r fT/, S - =]
— o | R N | -\m
ﬂ — N Q I ﬂz ®
— NN Q] i I Il Il Il
Fw " ~ RJAL Q] Fviz e —— I = o
| e} | oA. \ 773 773 o m AO».oo - ' '
[ - O — 0 T8 g 9e < 3
> e 2 > N ln ' F L L=
= = 2 3 3 < S 0 = = g = = g °
R7Z) = Q 17} 3} 5= 7 7 - 7 7 8 |
N - v ~ =) - o
o ~ ~ ~ ~ 0 ® B

-15

4

5

127.
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135.
137.

139.
141.
143.
145.
147.

149.

12/12/05 11:20 AM Page Al46

Answers to Odd-Numbered Exercises and Tests

1221 miles, 85.6°

False. The sine or cosine function is often useful for
modeling simple harmonic motion.

False. For each 6 there corresponds exactly one value of y.
d; The period is 27 and the amplitude is 3.

b; The period is 2 and the amplitude is 2.

The function is undefined because sec § = 1/cos 6.

The ranges of the other four trigonometric functions are
(=00, 00) or (—oo, —1]U[1, o0).

(a) A=04r%r>0; (b) A =500,0 > 0;
s=08rr>0 s =106,60 > 0
4 30
A . A s
0 6 0 3
0 0

The area function increases
more rapidly.

Chapter Test (page 369)
137 37
1. (a) y (b) a1
(c) 225°
sn
4

. 3000 radians per minute

~

T

3. = 709.04 square feet

310 V10
ng=—— csc = ——
10 3
V10
cos = ——— sec = —/10
10
tan 6 3 t 6 !
an 0 = — coth = ——
3
For0s0<72l: For7r£0<37ﬂ-:
sin0=73 13 sin 0 = _3vI3
13 13
0= 213 9= 213
cos 3 cos 3
V13 V13
csc = —— csch=——
3 3
V13 V13
sec = —— sec) = ———
2 2
2
cot 0 =— cot0=%

—p—

6. 6’ =70°

A,
N

7. Quadrant IIT 8. 150°, 210° 9. 1.33,1.81
10. sin 6 = —3% 11. sin g = 2
tan(9=—;i cost9=—l;87
csc<9=—% tan9=—%
_3 7
sec 0 =3 csc b = 15
cot0=—% cott9=—1;85
13. Y

o=

H—T

I-—
o

L *
-4 -2
Period: 2 Not periodic
1 T J5
16. a = =2,b=—,c = —— 17. —
6. a 27 T4 2
18. y
-
ER e

19. 310.1° 20. d = —6cos 7t

Problem Solving (page 371)

11
1. (a) Tﬂ-radians or990° (b) = 816.42 feet



