AGS Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

67. @ fMy=x2—-1, x>0
)]

© FUF) =V + 1)
=x+1-1
=X
FE) =62 — 1), 220
Y v

=X .

69. x 24, f U (x) = \/§+4

TLxz22 ) =Vxt+4, x=0

73. =7 75. 5 77. 23 79. 9

Chapter Test (page 114)
14—y

4. No solution 5.

2 (@ 3
-3z
3

-2

<

-6

No symmetry y-axis symmetry

©,4), {4, 0) 0,4, (+%, 0)

11. 12.

3

-\-\—\—\"‘*—-\

.

3

-

No symmetry No symmetry

(0, 03, (4, 0} {0, V3), 3,0

13 (@ 2x+3y—12=0 (b)y+2=20

14. No. For some values of x there correspond more than one
value of y.

15. g(0 = 10 — V6 — 1, (—o0, 6]
16. (a)

17. 22— /2 — x» 18.\/2{ 19. 2 —x, x<2
- X

20. 2 — x> 21. 93] kilometers per hour

CHAPTER 1
Section 1.1 (page 123)
Warm Up (page 123)

.45 2.70 3.

8. 1;’3 9,45  10. 45

1.2 3 -3 5. (a) QuadrantT  (b) Quadrant Tl :
7. (a} Quadrant TV (b) Quadrant IT )
9. () Quadrant T (b) Quadrant IT

11 (@) y (b}




13. ()

(d)

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

21. 21¢°

29, (@

25. (a) Quadrant I
27. (a) Quadrant I

19, (a) Complement: %T

23. —45°

¥

X

254 237 8 dar

15 @750 = 3° 3
T T 287 32w

L@ =T gy 22T 2em
7@ 5 = ™ s

(b) Quadrant IV

(b} Quadrant T
(b

2
; Supplement: *;:

{b) Complement: none; Supplement::::—

405"/ \

f —430°

L/

33, (a) 405°, —315°
35. (a) 660°, —60°
37. (a) Complement: 72° Supplement: 162°

(b 324°, —396°
(by 20°, —34¢°

(b) Complement: none; Supplement: 65°

N

A69

4
39, (a)g ®) i’f 4L (a) ,g (b) —f

(b) —66°
53, —0.014

43. (a) 270°
47, 2.007
55. 25.714°
61, —114.592°
65. (a) 85.308°
67. {a) 240°36"
69, (a) 143°14'22”  (b) —205°7'8”
71. 2 rad 73. 4% rad 75. % rad
79, 15minches = 47.12 inches 81. 12 meters
83. 591.72 miles 85. 1141.02 miles
87. 0.094 rad ~ 539° 89, 2 rad
91. (a) 560.2 revolutions per minute

(b) 3520 rad per minute
93, Radian. 1 rad =~ 57.3°
95. 20.167 inches per second

(b) 210° 45. (a) 420°

49, —3.776 51, 9.285

57, 337.5° 59, —756°
63. (a) 54.75° (b) —128.5°
(b 330.007°

(b) —145°48°

77. 3 rad

97. Answers will vary, 99, = 2.16 miles

Section 1.2 (page 133)
Warm Up (page 133)

3 2 7
L2 gLy g 2m 0w
37 . .
6'T 7. 60 8. —270 9, 27 10.
1 sintz% 3 sint = %
Cost = 7-_3; cos ¢ = 15
tant = ~‘3—‘ tan ¢t = —18—5
cscr=% cscr:—%
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%]
=
=

Il

z
=

IR N E IS ERE
I

& el

i

o

=4

2
o]

=,
=
3

[e]

[=]

w
-~ N T

M sind3w=sinw =0

T 2ar 1
33. cos 5 = cos 5 = 5

3
3s. COSIgJ = COSL‘T = —£

6 6 2

=l
.
=

o
=]
w

4w
3
4
3
tan 27
3
37
4
37
4

I

is undefined.

4 2
. @ 5 ® % Bo@i o A
45. 07071 47. —0.9900 49, —0.1288
51. 13940 53, —1.4486  55. () —1 (b) —0.4
v is undefined. 57. (2) 025,289 (b) 1.82, 4.46
2 59, 0.0707 = cos 1.5 # 2 cos 0.75 = 1.4634
Kia

osc = 1 ' 61. (a) y-axis (b) sin¢; = sin{7r — £}

3
a7. s—in(—%ﬁ) T2 e b )

(©) cos(or — 1,) = —cos

see ™ is undefined. 63. () 02500 foot (b 0.0177 foot  (¢) —0.2475 foot
2 65. 0794 67, Odd

ot Z =0 69. f71(x) = F(x + 1)
2 f =162

10
V7

i




7L Fix) = a2+ 4, x20
fx) =/ —4, xz22

10

-1
f

Section 1.3 (page 143)
Warm Up (page 143)

veriod:

-

9, 2,785,714.29 10. 28.80

L2/5 2.3/10 310
6. 31755 7. 6313 8. 133.57

4, 3/2 5. 124

1

1. siné =7
sin 5
b

cos$ 5
- 3
tanﬁﬁ—?,'
csc =12
2./3
secfl = ——
3
cotBZ\/-S-

1

5. 8in 6=~
sin 3
22
cos B = —
3
tanB*—'g
4

csc B =
N

sec 8 = 4
cotf = 2/2

The triangles are similar,
and corresponding sides
are proportional.

3 Smﬂuﬁ
15
cosﬂ——ﬁ
_8

tan 6 = 05
csc67-8-
_ 7
secﬂ—ls
_ 15

cot 6 = P
] 3
7 smB:E
_4
cosB—5
_3
tan6—4
) 3
LSCG*'?"
_3
sec9—4
4
cot6—3

The triangles are similar,
and corresponding sides
are proportional.

9.

13,

17.

3 2
0
A5
J3
cos 5
tani’i’—£
5
cse fl = —
3J5
sec = ——
5
Js
t0=-—
cot 8 5
V1o 3
-
1
"n6—3‘/10
M 10
L 10
cosf=——
10
J10
cse = ——
3
sec § = \/ﬁ
cotl!)*l
3
1 J3
() V3 (b , O

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

cos 8

tan 8 =

csc 6 =

, 213
sin 8= ———
i3

313

13

3| w
[ 7%
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1 2 2 75. (@)
9.5 ® 2 ;5 (©) % @ 3 :

S5 V1S
a9

1
2. (@) 4 (D) (d) 2

23.-31. Answers will vary. (OX
% N
1 3 3 {c) sin @ approaches & as @ approaches 0.
B.@, O —‘{ B@l M % 1 f f
- 77. True, cscx = ~—— 79, False, — + — # 1
sint x

37. (@) 0.1736 () 0.1736 39, (2) 0.2815 (b) 3.5523
41. (2) 13499 (b) 1.3432 43, (a) 50273 (b) 0.1989 81. False, 1.732] # 0.0340 83,
45. (a) 11884 (b) 0.5463 x—2
2(x* — 5x — 10)

47. (1) 30° = " — 2)(x +2)2

(by 30° =

49, (a) 60° = (b) 45° =

Section 1.4 (page 154)

wr—‘] w|=1 G‘~|=]

51. (a) 60° = (b) 45° Warm Up (page 154)

=3 Ry o3y

53. (a) 55° =~ 0.960 (b) 89° ~ 1.553
55, (a) 50° = 0.873 (b} 25° =~ 0.436  57. 253

323
59, —3£ 61. 233 63. 61  65. 17% feet

3 —

\ [
(Lh u!u] ol

67, (a) (b) sin 75° =

30
{c) 25.0 meters

Wl Wl
[ A

jl\J l\le
Wi
| &

69. 11449 feet 71 (x,, y,) = (283, 28)
(%, ¥,) = (28, 28./3)

;\M
IS

73. 5in 20° = 0.34
cos 20° = (.94
tan 20° = (.36
esc 20° = 2,62
sec 20° =~ 1.06
cot 20° = 2,75




seriod:

1. {a) sing =3 (b) sin B = — 13
ces(i:% c056=—1§7‘
. _3 _ 15
tan 8 = 3 tan § =
cscHZ% cscﬁz—%
sec =3 sec 8= —%
cot6=% cot6=|—85
1 . J2
3. (a) sinﬂzfa (h) smﬁﬁ'z—

3 V2
cos f = —% cosB=—7
tan8=i3—3’ tan § = —1
csc = —2 csc 0= 2

2/3
sec 8 = —\3£ sec B = —/2
cotf = /3 cot = —1
5. (a) sin 6 = 3% (b) sin 6 = —2
cost9=‘275 cosG=‘2'75
tar16=274 tan9=—%
cscf =53 cse = —53
sn:cﬁ='2'7i sccl9=2-f"
cot6=2—7; cot9=—%
529 , 5/34
7. (a) sin 8 = 29 (b} sin & = __..?
g 2/ s9—3‘/3_4
cos = ——— =
29 34
5 5
tan():fa tan6=—3
J29 /34
CSCBZT csc @ = WT
29 V34
Secﬂz“T SE:CB:T
2 3
cot @ = -5 cot § = 3

-
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9, ()} Quadrant Il  {b) Quadrant H
11. (a) Quadrant II (by Quadrant IV

13. sin 0 = } 15,
cos B = —%
3
tan @ = —3
csc B =3
sec B = 4%
4
cot@ = —3
V10
17. sin = ——— 19.
sin 10
; 3/10
cos ) = — -
10
tan L
fan @ = —=
3
cse 6= —/10
V10
sec = ——
3
cotf = —3
21. sin@8 =0
cos 0= —1
tan 6 = 0

csc 0 is undefined.
sec = —1

cot # is undefined,

2
23. sinﬂxi 25.

2

g 2

cos 2
tan 8 = —1
esc ) = 2

sec § = —/2
cotf = —1

sinﬁZ*%
COSGZ%
tan6=—%
cscB:—%
sec 0= g
c0t9=—%
A
ineg=- -
sin 5
p 1
$ = —=
co 5
tan 0 = —-/3
243
csc B = ——
3
sec = —2
t@*fﬁ
cot 6 = 3
oo 2
sin 0 = 5
Js
cos 8 = 5
tan =2
. v5
esc = ——
2
sec 8= —J/5
tB—i
co >

27. —1 29, —1 - 31. Undefined 33.

0

A73
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35, (a) 0/ =23°

¥

Xmsﬂ

37. () 0= 65°

¥

7
N

3' .
9(a)873

¥

2n

-

(b) B’ = 53°

¥

A\IZ'F"

() o’ =72°

¥

]

by 8"=27— 58

3

4

N

43, (a) sin225° = ——

co5225° = ——
2

tan 225° =

1
in750° = =
s 5

3
cos 750° = \g

5
tan 750° = \g :

A J3

sin—- = — >

tan——= —1

4
53. () 0.1736 (b) 5.7588

(b sin (—225°) = %_2

cos (—225°) = —
tan (—225°) = —1

1

in 510° = —
sin 2
cos 510° = —

tan 510° = —

L w3
blﬂ3 3

55, (a) —0.3420 (b) —0.3420

57, (a) £7321  (b) 1.7321
59. (a) 03640 (b) 0.3640
61, (a) 0.6052 (b) 0.6077

Sar

e
63. (a) 30° = —, I50° =
() 5 p

T 2
65, 60° = —, 120° = —
(a) 3 3

Tar
by 210° =
by 2107 =",

3w
b) 135° = —
{b) 135 1




3
4 4 6
69. {a) 54.99°, 125.01° (b) 195.00°, 345.00°
71. (a) 0.175, 6.109 (b) 2.201, 4.083
73. (a) 0.873, 4014 (b) 1.693, 4.835
4 J13 8
75, 5 77. *—2 - 79. 5
81, (ay 25.2°F  (b) 65.1°F  (0) 50.8°F
83 (a) 12miles (b) 6 miles (c) 6.9 miles

Section 1.5 (page 166}
Warm Up (page 166}

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

117

' 5
67. (a) 45° =7, 225° = 27 (b) 150° =" 330° = o

6.28

1, Pericd: 7 3. Period: 44r 5. Period: 2
Amplitude: 3 Amplitude:g Amplitude: %
7. Period: 27 9. Period: ;]:
Amplitude: 2 Amplitude: 3

11.-Period: 34 13. Period: }
Amplitude: 3 Amplitude: 3
15, g is a shift of f 47 units to the right.

17. g is areflection of f about the x-axis.

19. The period of fis twice the period of g.

21, Shift the graph of 7 two units up to obtain the graph of g.
23. The graph of g has twice the amplitude of the graph of f.

25. The graph of g is a horizontal shift of the graph of f 7 units
to the right.

27. 4

Amplitude changes

41. ¥

A75
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49, 67.

LA

SAAAN

69, y =2+ 3cosx 7L, y= —4cosx + 4

73, y = —3sin(2x) 75. y = sin (x - E)

7.

PR .
T4 T4

81. (a) Even (b) Even

83. (a) 6seconds  (b) 10 cycles per minufe

)

y =

85 (a) zi5 second  (b) 440 cycles per second
87. =8




period:
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f
89. (a) C(f) = 56.35 + 27.35 sin (% + 4.19)

(b)
¥
e
P | 12
78
©
3‘-\_'-"’;'
a ------------ 12
25
(d) Honofulu: 84.40; Chicago: 56.35. Vertical
translation {¢)
(e) 12. Yes. One full period is 1 year.
(f) Chicago, amplitude
9. ()
-6.28 f('—\l‘"' U 8.28
=
They appear to coincide from —%T to g
(b)
—6.28 Hl"" .ll' f\ J/_ 6,28
AR
. . aa
They appear to ceincide from —-- to .
o

x? x

© =7 "

N\

ey A

The accuracy increased.
93, {a) ¥

k=]
[ ]
L]

Percent illuminated
(=]
th
»
L ]
.

aco 320 340
Dhay (30( ++ October 21)

LR
by y= 5 + 2§m [15 (t 303}}

© ¥

B
5 10
:
S 05
a
2
1)
ey
X
00 320 340
Day (300 <= October 21)
(R
% ﬁﬁ/ z 2 i = =




2
3
=
=
@
2]
=
@
=
=
=]
o
=
=]
@
=
=
=]
R
iy
&
&
-pd
&
=
<@L
#
=
=
J<E3
=
2
2
Z
=
-
-
2
-
E
2
=
el
W
-
=
2
@
=
<

Section 1.6 (page 171}

Warm Up (page 171}

T.e, 27




As x approaches m/2 from the left, f
approaches oo. As x approaches @/2 from

Am 27 2w Aw

3' 3’ 3' 3

VIRV
457 157
oM S
35, j
—4.71 "'{.‘.4.71
I
37.
_4.71 4.7
-3
39, 4
\J
314 314
A A
41, ~7f, —%’T, ;—r, 5{ 43.
45, Even 47,
the right, f approaches —oo.
49. (@) -~
34
21 f
T g
P
4 2 4
ad
0) "g <x< 5?77

{¢) Sine approaches 0 and cosecant approaches oo be-
cause the cosecant is the reciprocal of the sine.

51

3 —ls
=]
Not equivalent
53.
—6.28 \‘ K 628
Equivalent
55. d,0 57. b, 0
59, ¥ 61. ¥
at ad
2t
2
1+
S i )QQ[_\Q[
-1 M
2+ - E3
sl s
- Equal Equal
63. 63. 1
-8 9 -8
-5 -1
0 0
67. d= Scotx

Ground distance

Angle of elevation
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69. As the predator population increases, the number of prey
decreases. When the number of prey is small, the number of
predators decreases.

71. {a) o0s

Uﬁuﬁununu e

-05

(b) Damped sine wave; goes to 0 as ¢ increases.

J

73.

MMM
Wl b W

-2

(b)

4 1 1
¥3 =~ isin(mx) + —sin(3mwx) + lsin Bwx) + = sin(’)"n"x)]
oo 3 3 7

M
ERuRw

)

4 1 1 1
Vo= [sin (7x) + < sin(3mx) + —sin(57x) + = sin(T7x)
T 3 5 7

1
+ 5 sin (9fn'x}}

77.

Oscillates

Section 1.7 (page 189}
Warm Up (page 189)

5
False. 63 is not in the range of the arcsine.

T T
5 = 7. — , — . 13. —
3 6 ? 6 u 3 3

17.0  19. 129 21 —0.85 23 —125

032 27.199 29, 074 3L _E’T, -

- 2




33. i
kd
—1.57 /‘%—- 1.57
£
%
f
2
+ 2
35. 6 = arctan i 37. 6= arcsinzc 5— 39. 03
3 NE 12
41. —0.1 43, 0 45, — 47. — 49, —
0 5 5 ? 13
5 i
51. ‘—/S_ZE 53, Y 55, — 57. J1 — 42
X
_ — 2 2 + )
. /T 6L Y @Y A
x x
65. 2
—2
vy ==l
67 D 50— x<D
C k281 VT
x— 1
Y e YT}
71, ¥ 73. ¥y
A x4

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

79, 3/2 sin (2: + 3

W

v

VIV

8L (a) fof
314 f‘f 3.14
flef
A
< X
—3.14 T\\//-" 3.14
[

&

(b) The domain and range of the functions are restricted.
The graphs of fo ™! and f~'o f differ because of the

domains and ranges of f and f~".

10
83. (a) # = arCsin o {by 0.21, 0.43

85. (1) 18

87. (8) 6= ar{:tan%

89, Domain: (—oo, co); Range: (0, 7)

(b) 2 feet
(c} =0

(by 26.6°, 59.0°




A82

91. Domain: (o0, —17U[1, c0)
Range: [—#/2, 0) U (0, 7/2]

93.-97. Answers will vary,

99. Buy now. 101. 8

Section 1.8 (page 200)

Warm Up (page 200}

1. 845
6. 34.14

2. 78.99
7. 4;

3. 106 4, 1.24
8. %;2 9, 3;%

5. 4.88
10. 0.2; Bar

1. a=3.64
¢ = 10.64
B ="0°
7. a =~ 4948
A = T2,08°
B = 1797
11. 2.56 inches
17. (&)

3. a==8.20
c == 2538
A=19
9. a=09134
b == 420.70
B = 7745
13. 103.9 feet 15. 15.4 feet
} (b) & = 50(tan 47°40” — tan 35°)
; (c) 159.9 feet

5. c=11.66
A == 30,96°
B = 5904°

47° A0

35°
19, 2236.8 feet
27. 0.73 mile

31. (a) NS®°E

35. 1933.3 feet
39, 78.7°

51 () 7

41. 35.3°
47. a= 7, ¢ = 12.2
(b) 60

50 ft

21. 56.3° 23, 155° 25, 5099 feet

29. 508 miles north; 650 miles east

{b) 68.82 meters 33 N563°W
37, =~ 3.23 miles or = 17,054 feet
43, y = J/3r  45. 294 inches
9.@4 B4 ©%
© 135 53.y = 4sin(w0)

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

dart
55. y=3 cos(;r) 57. @ = 528w«

59. (& (b) gseconds

(c) % seconds

61. (2) and (b)
Base 1 Base 2

8 § + 16 cos 1(°

8 8 + 16 cos 20°

8 8 + 16 cos 30°
8 8 + 16 cos 40°
8
8

Altitude

& sin 10°
8 sin 20°
8 sin 30°
8 sin 40°
8 sin 50°
8 sin 60°
8 sin 70°

8 + 16 cos 50°
8 + 16 cos 60°
8 8 + 16 cos 70°

83.1 (maximum cross-sectional area)

(c) A = 64(1 + cos H(sin &
(d) o

©

=]
(L)
jry

L]

Average sales
(in millions of dollars}
= o

W e

'
2 4 6 8 1012
Month (1 + January)

M) S =8 +63 cos(?)

(c} 12. Yes, sales of outerwear are seasonal.

(d) Maximum displacement from average sales of
$8 million




period:

1) Solve: (74 vV =

Focus on Concepts (page 206)

1. (a) The vertex is af the origin and the initial side is on the
positive x-axis.
(b) Clockwisc rotation of the terminal side. v
(¢} Two angles in standard position where the terminal
sides coincide.
(@) The magnitude of the angle is between 90° and 180".
. Tncreases. The linear velocity is proportional to the radius.
False. For each 4 there corresponds exactly one value of y.
. Corresponding sides of similar triangles are proportional.
. Undefined because sec § = 1/cos 6.
. Determine the trigonometric function of the reference angle
and prefix the appropriate sign.
d; the period is 247 and the amplitude is 3.
8. a; the period is 2 and, because 2 < 0, the graph is reflect-
ed about the x-axis.
b; the period is 2 and the amplitude is 2.

| St RN

b

10. c; the period is 447 and the amplitude is 2.

1

(a) Egual; two-period shift
{b) Not equal; f (z + %c) is a horizontal translation and

.

b (12 t) is a period change.
(c) Not equal; for example, sin[%(qr +2m] # sin(% fnr).
12. Their range is (—oo, oo} or {(—oo, —1]uU[1, o).
13. (a) The displacement is increased.
(b) The friction damps the osciliations more quickly.
{¢) The frequency of the escillations increases.

id. False. 377/4 is pot in the range of the arctangent function.

Review Exercises (page 207)
1. ¥

Answers to Warm Ups, 0Odd-Numbered Exercises, Focus on Concepts, and Tests

—470°
7. 5.38°

250°,
5. 135.28°
13. 128357° 15,

19, —0.5890 21, 72°

i
25, sin @ = —
sin 5
V3
cos § = 5
tan @ L
3
4
29, ==
sin 6 = 5
3
9 _ —
cos 5
tan f = 4
3
5
csc = —
4
sec O = 3
3
3
th=—
co 2
V2
333 3 —-~‘2£
3w
41, 135° = ——,
4
43, = 57% = (0.9949;
45, —J/3 47, 135°

—200.54°

225° ="

9. 135°16712” 11.
17, 8.3776
m
3. -
2 5
J3
27. fl=—"—
sin 5
0 1
cos 8 = —
08 2
tan 0 = —/3
11
3. sinf=—_-
sin & 6
os f >
sf=—
¢ 6
tan # = *\—/-—1*1
5
sc 8 6‘/1—1
[ = ——
11
g SV
0 1
37. 0.65 39, 3.24
5
4
= 23% == 2.1467

A83

—85°%97
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CHAPTER 2 | ,
Section 2.1 (page 219)

Warm Up (page 219) ' cos § =

313 ¥ 2
1. sin81—§ 2, sin6=—3

— 8=~/2
_Z_]E 1 Csc \/_

cos = —
13 $ 3 - secf):\/i
tan § = - tan § = 2./2

J13 32

csc ) = —— csc = —— = _. singg = 0

3

. §in f = —

tan @ = -1
s 0
cot 8 = —1

cos = —1
sec(9=—2' sec § = tan ¢ = 0

¢sc ¢ is undefined,
sec g = —1

cot ¢ is undefined,

25

inp=_=
S 5

J5

05 ) = ———
¢ 5

2
cot9=§ cot f =

sin § =
cos f# =

tan 6 =

tan =2
cse B =

V5

sc = -——
csc 5

sec § = —./5

sec f =

ot = -2

Vs

1
cotxy = —— cot = —
2+x+16 2 2

L) sin = —1

cs =0

tan 4 is undefined,

csc g = —~1]

sec 6 is undefined.

cot =0
15, 1,1 17. o0, 0 19. d 21, a 23. ¢
25. b 2. 7 29. ¢ 31. sec ¢ 33. sin 8
3. cosx 371 39, —tanx 41 tanx
43. 1 + siny 45. sin®x 47, sinx tan2x




‘Name:

T Solve (9 L+ V¥ — a4

- . period:

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests A87

1
85, Identity because sin - —— =1
sin ¢

87. (a) csc?132° — cot?132° =~ 1.8107 — 0.8107 = 1
2 2
) csc277T - co¢2--;r- ~ 1.6360 — 0.6360 = 1
89, (a) cos(90° — 80°) = sin B0° == 0.9848

) cos(;—T - 0.8) = sin 0.8 = 0.7174
91. cos 6= +./1 — sin?p

sin 0

tan 8 = &
an V1 — sin?f

1
cse B = —
sin @
1
§=t—F—
se¢ 1. sin?0
V1 — sin?g
cot f =
sin
93, x— 25 05 4z + 12749

Section 2.2 (page 227)
Warm Up (page 227)

49, sectx 51 sin®x — cos?x 53. 1 + 2sinxcosx
55, tan?x 57. 2 csc?x 59, 2secx 61. 1+ cosy
63. 3(sec x + tan x) N
65. 0.2 0.4 0.6 0.8 1.0
0.1987 | 0.3894 | 0.5646 | 0.7174 | 0.8415
0.1987 | 0.3894 | 0.5646 | 0.7174 | 0.8415
1.2 1.4
0.9320 | 0.9854
0.6320 | 0,9854
157
Y1 =X
0.2 0.4 0.6 0.8 1.0
1.2230 | 1.5085 1.8958 | 2.4650 | 3.4082
1.2230 | 1.5085 1.8958 | 2.4650 | 3.4082
1.2 1.4
5.3319 | 11.6814
53319 } 11.6814
iz
o == > 157
1
Yy =¥
69. cscx T1. 5¢cos B 73. 3tan f 75, S5sec O
3
77, 0<0< 7 79.0se<-:-,-;<9<2w
. . sin k6
81. In|cot @] 83. Not an identity because = tan kf
cos k)

1 (@) x*(1 +y)(1 —y) (b) sin*x
2. (@) 21 ¥ y2)  (b) 1
3@ G+ DE+ DE- 1

(b} sec®x(tanx + 1)(tanx — 1)
4. @ z+ DEE2—z+ 1)

(b) (tanx + 1)(sec?x — tan x) or

(tanx + 1)(sec x — sinx) sec x

5.0 x— D2+ 1) (b) (cot x — 1)esc®x

6. () (x+ 12x~ 1% (b) cos?x
1_ 2 _
2@ oy 8 @S (b) sintx
x x
N Gl B A
9, (a) 7))(1 + 2 (b) 2cscx
yaty =2 o tans-l
10. &) Z(1 +y) (®) sec x(1 + tan )

1.—-59. Answers will vary.
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53. 0.3398, 0.8481, 2.2935, 2.8018 55. 04271, 2.7145
57. 3

AN s
69.-71. Answers will vary. N \\_J.r"/

73. Seward; 6.4 and 1.9

7
61. sin 0 = +./T — cos?6; ;I

3
63. tan?x = [tan x|; f 65. 1 67, 2

-3

Section 2.3 237
(page ) Maximum: E, \/5)
Warm Up (page 237) 4

Minimum: 5771-, —ﬁ)

59. 1
61. (a) All real numbers exceptx = 0
(b} y-axis symmetry; horizontal asymptote; y = 1
(c) Oscillates
(d) Infinitely many solutions
(e} Yes, 0.6366
63. 0.04, 0.43, 0.83 65. 37°, 53°
67. (a)

2
13. %T + 20, ~333 + 2nm 2

5.9. Answers will vary.

15. =

17. =

2 : . .
19. ?ﬂ- + nar 21. g+ nw, ?ﬂ- + nw x = (.86, A~ 1.12
06<x<1l

23 LU
. 6 ,3 AT, 3 R

7 57 7w 1w
25, R A A NS
70m 6 s 6

w

29. 31, No solution 33.—"2I 35, .

2
[ R | 123 4
5 Tm 11w Yeat (0 +> 1950)

67 67 6 ® 3

g, §; 0.8411 + 2nm, 5.4421 + 2077 {c) Constant: 6.20%
372 (d} 7 years

43. 1.1071,42487 45, 1.0472, 52360  47. 0, 1.8955 (€) 2000

49, 0,2.6779, 3.1416, 5.8195 '

51. 0.9828, 1.7682, 4.1244, 4.9098

Unemployment rate

T
. 39. —,
N 96

41.




Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests Ad9

Section 2.4 (page 246) 17 V2 (V3+1)

sin——— = ————
Warm Up (page 246} 12 ¢

sin 285° = —% (V3 +1)

cos 285° = %(ﬂ— 1)

tan 285° = —{2 + /3)

. False, Parts (a} and (b) are unequal in Exercises 1-4.

5in 75° = {f (1 + 3}

_‘/_E ( N 1) 21. cos 40° 23. sin 200° 25. tan 239° 27. sin 1.8
4

29, an3x 3L -2 33,35 35 ¢
tan 75° = /3 + 2 3% 3.1 4L 433

45,-61. Answers will vary.
in 105° = ﬁ (ﬂ + 1) . m T
sin =7 63. (a) V2 sin (9 + 4“) (b V2 cos (6 - Z)

cos 105° = Y2 (1 = /3) 65. (2) 13sin(36 + 0.3948)  (b) 13 cos(36 — 1.1760)

6. 2c0s0 601 T 7327 17

tan 105° = =2 — /3 2 44
T Tw

7. 2 T

4 4

2
sin 195°:% 1-/3)

cos 195° = — 42 (V3 +1)

77,

tan 195° =2 — /3

]

o 1lar
sin =~~~

12 sinz(ﬂ + E) + sin?(ﬁ - g) =1

3
79. (a) y = - sin(2r + 0.6435)

5 1
(b) —~foot  (c¢) — cycle per second
12 T
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Section 2.5 (page 257)
Warm Up (page 257}

1. sin x(2 + cos x) 2. (cosx — 2)(cosx + 1)
T 7 3 5% Iw

3.0, 2, @ 4 7 T 2 1T
2™ g 4

T 60 7 —
4

. tan 3x 10, 3 csc?x — |

3L
5 T 25 7
@ 57 137 17

12° 127 12° 12 13- 0,

7w Sw w 37 lw
27667 67 2° 6
. 3sin 2x 21. 4 cos 2x

24

sin 21 = 3% 25. §in2u = &

7
€08 21t = 55 cos 2u =

tan 24 = "2;,? tan 2x =

43

sin 2y = —-
25

17
cos 2 = ——
Y

4./21

tan 2u = -
17

. %(3 + 4 cos 2x + cos 4x) 31, é-(l — cos 4x)
. 3:(2 + cos 2x — 2 cos 4x — cos 6x)

5

1
—= 3 3.
V26 5

csin105° =12+ /3
cos 105° = —3./2 - /3
tan 105° = =2 — /3

. sin112°30° =L /2 + /2
cos 112°30' = —3./2 — /2

tan 112°30' = —1 — /2

‘1/ /2
,\/_Jr\/—
n--= /2 — 1

89 — 8./89
178

89 + 8./89
¥ 8 *\/é—g

tan 5 = 5
|sin3x] 85 —|tandx] 57, 7

5
. g, T, ?)E 6l. 3(5111 5 - sm())

. 5(sin86 + sin26)  65.7 (cos 8 + cos 28)
. 2(cos 2y — cos 2x) 69. 1(sin 26 + sin 2#)

. 28in45°cos 15° 73. —2sin- 5 5111%
2 cos 4x cos 2x 77, 2cos asin 8
79. 2coslp + mcos 7

s s T,

4

81. 0, 2,
. 4

a 3w
2

. T S 25
., 8. -

83 6" 6 169

89.~101. Answers will vary.

103, 3

A
YOS
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107. 109. 4. No.cos 8 = +-/1 — sin?6

. 4
] 5, False. The order in which algebraic operations and funda-
24 mental identities are done may vary.

1 4 ., 6. (1) True. The period of tangent is r.
m AAL . \ (b} False. The period of cosine is 2.
o 6.28 (c) False. sec fcos =1
(dy Troe.

a4 Maximum: (7, 3) (e) True. sin(—a} = —sin a

Toyvi=¥+1 8y=1-y 91 10.3

a4 )

11, () 2

11. 5 12, 4 13. 27

[VRY RV,

Review Exercises (page 262)

-2 1, sin?x 3.1+ cota 5.1 7. tan(2x + 2)
(b) glx) = sin 2x 9.-25. Answers will vary.
(c) Answers will vary. 27. 2
13, 2x/1 — 2
1 G 6 -6.28 \ ‘/\ j(- 6.28
115, (a) A = 100 sin - cos - -
272 AR

(b) A= 50sin@

. . e
The area is maximum when 6 = —2 .

29. 4
117. September: $235,000 119. 15.7 gallons
October: $272,600
Focus on Concepts (page 261) -6:28 528

1. An identity is true for all values of the variable and a con- -

ditional equation is true for some values of the variable. /2 1
2. When proving an identity you use the fundamental identi- 31 T(ﬁ + 1) 33. TV 2+ V2

ities and rules of algebra to transform one expression into
another. To solve a (rigonometric equation, use standard 15, _1(5 + 447 ) 37. L(36 + 5.7 )
algebraic techniques and identities to isolate a trigonomet- 52 52

ric function involved in the equation. Find the value of the 1
variable by using the inverse of the trigonometric function. 39. 4V 2(4 -1 )

1 1 ™ ?
3. Reciprocal identities: csc f = — —, sec =", 41. False. If — < # < ar, then cos — > 0.
né os 0 2 2
1 37 S
t=—- 43, True 45, G, 47. 0, —, 7, —
L8 im0 : ! +' "
s sin 6 cos § T 7 5w 7T 57
uotient identities: tan § = —, cot =~ — — -, — -, —
Quotient identi cos 0 sin @ 49. 0, 2,1:- 51.3, 3 53.4, 4
Y 29 _
Pythagorean identities: sin“¢ + cos™0 = 1, 55. Talse. sin 6 = 3 has an infinite number of solutions but is

tan?f + 1 = sec?f, 1 + cot?8 = csc?0 not an identity.




Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests

0.005 0.010

0.015

138.6yr 693 yr

46.2 yr

0.020 0.025

0.030

34.7 yr 27.7yr

231 yr

100 £ 1500
o

17.66 cubic feet per minute
77. 21,357 foot-pounds 79. 30 years
81. Total amount: $473,886

Interest: $323,886

83 (@ = 10

0.230

104 10°

6.00092 0.0000138

100
0

85. 8 — 3 87. 83.95 + 37.50¢

Section 5.3 (page 383}
Warm Up (page 383}

logeS _loggr IS nx

" log,3 " logy,2 * In3 "In2
13, —2.000 15, —0.417 17. 2.633
19. log,,5 + log,x 2L, log;n5 — logyx 23. dlogg x
25, ;lnz 27 Ix+lny+Inz 29, ln(e — 1)
3L.Inz+2I(z—1) 33 jlnx—imy
35 Alnx -+ 3 lny— 5l
37. 2log,x — 2log,y — 3log, z
39, 14

11. 1.771

-2

41, In2x

Z
43. log,~
'y

45. log,(x + 4)?

x—2
2

x

3 1 . -

47. log, J5x 49, "t e 51. lnx 5
53. In-

X 5/ Xl + 3)7
i ST

3/ +- 2 q
57. 10 PUEAR g -
y— ~xe -+

61, 8 63. 8

—y

-5

No. The domains differ.

65. logz% = log;32 ~ log, 4

f(x) = h(x)
69.2 71 24
75.2 77, =3 79, 0is not in the domain of log,, x.
81.45 835 85 —3—log.2 87.6+Ins

73. —9is not in the domain of log, x.




89. (1) 90 (b)) 77 (&) 73 (d) 9 months 51. 0.059  53. 201330  55. ¢ =~ 0.050 |
(C) 90 — lOgm(f + 1)15 e24 . . ;
57. - -=53512 50, z2 — 2 =~ 5389 61. 103 ‘
() ; 2 T |
—14 /17 !
“E . 63. 1+ /1 +e=2928 65— 5 =162
%ﬁ 80 67. 4 69. No solution 71. 14988
z 73. 33.115 75. 14.369

!
91. False. In1 =0 93, False. In(x —2) # Inx — In2 y 3 N //

95, Falsc. u =v*  97. Answers will vary. -2 -
2 (2.807,7) (20086, 3) |
99. ) ¥ #0 0L 1. 52 yeus n

Section 5.4 (page 393)
Warm Up (page 393)

period:

Answers to Warm Ups, Odd-Numbered Exercises, Focus on Concepts, and Tests Al111

: : 7. 10 9. 5
2 4 6 % 1012
Time {in months) j

83. Yes. Time o double: 1 = ]E%,
r

4 n2 i
Time to quadruple: # = Ind Z(L ) .
r

r

1.

6.

In3 2 . 85. 12.9 years 87. (a) 1426 units (b} 1498 vnits |
n-2 b e . i
n2 2.1 nd 3. 5 4, 2¢ 5. 2% 89. (1) 10

L1 72 83 9.2 10 —x?

11.
21.

29.
35.

39.

43.

1. (a) Yes (b) No 3. (8 No (b) Yes (c) Yes o [ 1500
5 (a) No (b) No (c) Yes 7. (3, 8) 9, (9,2)

o i

2 13. -2 15. 3 17. 64 19. % .(b) y = 6.7. Yicld will approach 6.7 million cubic feet per : i

acre.
xZ 23. 5x + 2 25, x2 27. In 10 = 2.303

12 5 (cy 29.3 years

n
0 31. 5 = ().828 33, lng = (3,511 91. (a) ¥ = 100 and y = 0; the range falls between 0% and 1

1009 ' 4
In5 ~ 1.609 37. 2In75 =~ 8.635 . {b) Males: 69.71 inches  Females: 64.51 inches 3
log,, 42 =~ 1.623 . 8o 1.994 93, (a) y = 20; Room temperaiure  (b) (.81 hour 5
2In3 05. 4lx|y-/3y 9. 5¥3

Ing - In5

2 In8 =383 6142

In2
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9. : : 29,

31. log,64 =3 33. 3 35. 7 37. 1.585
392132 4L 1+ 21og, Jxf
43. log,, 5 + 3 log,yy — 2logy |x]  45. log,Sx

2 .
\ mﬁ—” 49. True 51 False  53. True
(x + 1)
55. 27.16 miles  §7. In 12 ~ 2.485

1n 44
59. ,_ﬂ; ~ —0757 6L In2 = 0.693, In5 ~ 1.609

‘ 63. 182 ~ 1213.650  65. 3% ~ 22.167

67. No solution 69. 0.39, 748 71, 1.64
3949928 | $973891 | $9867.22 | $995620 | 5y 5 nuim

12

75. (a) 1151 units  (b) 1325 units
7. (a) 13.86% (b) $11,486.65
79 () 105 (b) 10585 () 109!

365 Continuous l

$10,000.27 | $10,001.78 |

Chapter Test (page 416)

1 10 20
$184,623.27 $89,865.79 $4o,379.30J

1.

30 40 50
$18,143.59 $8152.44 $3663.13

S—

19. (a) 0.154 (b) 0487 () 0.811

21. (a) $1,069,047.14  (b) 7.9 years
2.y = 1000

3. (a) $34.596.89 () $35,143.44
4. 84038638 5. 4°=64 6 log,k = —2
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73

8. In6+2Inx— 3G+ 1) 9. In— !

2
10. 14 flogg10 11 12218
13. 77451 14. $10,204

17. 9 years 18. ¢

12, 18447
15. 300 16. 570

CHAPTER 6
Section 6.1 (page 423)

Warm Up (page 423)

4
5. @ d = se

() m=10

{d) d = 0. As the line approaches the vertical, the distance
approaches 0.

Section 6.2 (page 431)
Warm Up (page 431)

V1060 227130 301

6.~ T oax—3y+9=0

6 3
4. 3 5 —3
B.Tx—2y—24=0

2, 2%+ 6x + 8
4. —x? + 4x 5. (x+3)?2—1
7.2 —{x—1)? 8. —2(x — 1)?

Lx2—10x+5
3 -2 -8 -6
6 (x—57%—-4
9.

2x+3y —20=0

10. 3x —dy — 17 =10

dx+y—32=0

10. 3x + 4y +2 =0

- 3. —1 5.
3

. 135° 11, 36.9°

. 78.7° 19, 121.0°

0.7869 7. —2.7475

13. 60.3° 15. 121.0°
21, 0.1139, 1195 feet
25, 71.6°

. (a) 18.4°
L1130

(b) 15.8 meters

29, 81.9°

31. 53.1°

33. 40.9°

1. e 3.d 5. a
. Vertex: (0, 0) 9. Vertex: (0, 0)
Focus: (0, %) Focus: (—%, 0)

. . 1 . . 3
Directrix: y = —; Directrix: x = 3

(2, 1), 423% (4,4, 7875 (6,2), 59.0°
37. (—4,-1),11.9% (3,2),21.8% (1, 0), 146.3°
39, (@) 69° (b} 5970 feet, 2415 feet 41. 0

3
g = 13152 49. (a) 7;;@

35./37
51. (a) ?"*

45, 7 47,

) %5 83, 2.2

o
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Section 6.7 (page 479) 19. 21.
Warm Up (page 479} i i
2
1. 37 2. Tm 3. sin @ = ﬁ; cos f =“—-}§ m
4 6 3 5 " U EAERE" * NI AT
4 sin0=— cos=2 57 6 05880 &y
e SII 5, COf 5 . 4 . N
i I
7. —? 8, —‘? 9. 03090 10, 0.9735 2 3
5
(5,2.214), (—5, 5.356) (JE, 7’”) (—J@, f)
2 /2
1L (0,4 LS M=
( i ) 3 (2 > 2 ) 23. .
s z . = 2
2

24680

17213 74 12340

3n
2

(24/13,0.983), (-2./13, 4.124)

RN
D)

I
wafly

(2, —2/3} ©, 0

2 : 25, (V13, ~0.588)  27. (J7,0857) 29, (%7 0.490)

2
31. True 33.r=3 35 r=2acos
37. r=4dcsc § 39. r=10secH
23 ) ral R S
4. r_3cosl9*sin9
43, r* = 4sec Ocsc O = Besc 28 45. r2 = 9 cos 20
In
7

A7. 2 +y2—4dy =0 49, S3x—3y=0

=

(—1.004, 0.996) 5Ly=2 53 (x7+y)? =6xty — 2y°
1. (-2, V2) 13. (—1.204, —4.336) 55. 4x* — 5y* — 36y — 36 =0
15. z 17. x 57. x2+y2=9 59. x —y=20
¥ ¥y
/ ¥
Al
T @yz e re n /@§ 0 2\ 24
7 )46 |8 4 14+
K/ K/ M I Y I A AT
2+ 21
7 7 : 3T
4+ —4 4

(Jz“, f) (—ﬁ, SZ) 6, ), (6,0)
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63. (x— N2+ —k2=K+ i
Center; {h, k)
Radius: m
65. (a) Answers will vary.
M d=r?trd = 2nr=r - n
The distance between two points on the line
8= 0 =,
ey d=Vr2+r}?
Pythagorean Theorem
(d) Points: (3, w/6), (4, w/3)
Distance: 2.053
Points: {—3, 7w/6), (—4, 47/3)
Distance: 2.053
67. 2,3 69 (L85 710,412

Section 6.8 (page 488}
Warm Up (page 488)

A
VARV

1 2
9, Z(ﬁ sin x — cos x) 10. %_'(cnsx + sin x)

1. Amplifude: 5 2. Amplitude: 3 3. Amplitude: 5

Period: 1 Period: §

Period: u
2

4. Amplitude; !

1. Rose curve 3. Limagon 5. Rose curve
aa

7. Polar axis 9, 0= 2 11. 6= g, polar axis, pole

3
13. Maximum: |#| = 20 when 6 = 21-

aa
Zero: v = 0 when 8 = —

2
15. Maximum: |#] = 4 when § = 0, g, ?’F

5
Zero: v = 0 when 6 = —, ;T, g

6
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25, kd 27.

3L —2m < §< 2

47. 49.

|=




