A179

Answers to All Exercises and Tests

(b)

(page 290)

3. coterminal

ocabulary Check

1. Trigonometry 2. angle

4, radian 5. acute; obtuse

6, complementary; supplementary 7. degree

8 linear 9. angular 10. A =320 ,

2 radians 2. 5.5radians 3. —3radians 17. (@) _13_77’ * 1L i@ g dm

. —4 radians 5. 1 radian 6. 6.5 radians 6 6 6 6 , ‘ i

() Quadrant I~ (b) Quadrant I1I 18. (@) l_9lr, 3w ( E’ _2_32 ; %\1
(a) Quadrant ITT (b) Quadrant III 6 6 6 6 \

(a) Quadrant IV (b) Quadrant I1I 19. (a) §’r_r am 25w 23w ‘ )

(2) Quadrant IV (b) Quadrant II S 3 12 g 12 !

(a) Quadrant Il (b) Quadrant II 20. (2) 7_71 B 2_%2’ 32w '/
a) Quadrant IV (b) Quadrant II 4 - 15 15 ;. 7

.(a) - 21. (a) Complement: %; Supplement: 2?71- B

(b) Complement: none; Supplement:%

S 11
: 22. (a) Complement: 2’ Supplement: 7

X

(b) Complement: none; Supplement: 1—7;

¥ YHLdVHD

Supplement: 7 — 1 = 2.14
(b) Complement: none; Supplement: 7 — 2= 1.14

24. (a) Complement: none; Supplement: 7 — 3 = 0.14

(b) Complement:g — 1.5~ 007,

Supplement: 7 — 1.5 = 1.64

(b)
2rn
; i3}
T
23. (a) Complement: i 1 = 0.57;
(b)
k 5t
)
(b)

| 25. 210° 26, 120° "21.-60°  28. —330° b
-4 29. 165°  30. 10°
31. (a) Quadrant II (b) Quadrant IV
32. (a) QuadrantI  (b) Quadrant Il 1
(a) 33. (a) Quadrant Il  (b) QuadrantI ‘
y y 34. (a) Quadrant Il (b) Quadrant IV
35. (a) (b)
Iz y y o !
E

307

150°
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Answers to All Exercises and Tests

36. (a) (b)

~270°
37. (a) (b)
4
|
l 480°
i
|
38. (a) (b)
—600°
~750°
39. (a) 405° g 1so L e (b) 374 —396°
40. (a) 430°, = HU02L (b 300°, —60°
41. (a) 600°, — 1202+ (b) 180% —540°
42. (a) 300° —60° (b) 590°, — 130°

43.

44.

45.

46.

47.

49.

S1.
53,
55.

59

(a) Complement: 72° Supplement: 162°
(b) Complement: none: Supplement: 65°
(a) Complement: 87° Supplement: 177°
(b) Complement: 267 Supplement: 116°
(a) Complement: 11°% Supplement: 101°
(b) Complement: none; Supplement: 30°
(a) Complement: none; Supplement: 50°
(b) Complement: none; Supplement: 10°

5 7 2
@) = () % 48 <a>f (b)%T

@ -7 © - s @ —37” (b) 4{

@ 200° () 210° 52 (@ —105° () 20°

(a) 420° (b) —66° 54. (a) 330° (b) 408°

2.007 56. 1.525 57. —3.776 58. —0.842
. 9.285 60. 6.021 61. —0.014 62. 0.009

63.
66.
69.
71.
72.
713
74.
75:
76.
s
78.
79,
82.
85.
87.
89.

91.

92.
93,
95.
97.
99
101.
102.

103.

104.

105.

106.
107.

108.

109.

25.714° 64. 81.818° 65. 337.500°
1170.000° 67. —756.000° 68. 864.000°
—114.592° 70.1 —32.659°

(2) '54.715%+(b) —128.5°

(a) 245.167°  (b) 2.2

(a) 85.308° (b) 330.007°

(a) —135.01° (b —408.272°

(a) 240°36" (b) —145°48’

(@) = BASTL12 75 () 10° 2!
(a) 2°30% - (b)—=3°34748"
() —0°21718”  (b)0°47"11.4"

65 208 32 ..
< radians 80. ij radians 81. = radians

—% radian 83. % radian 84. % radian
zg radians 86. 2 radians
157 inches =~ 47.12 inches 88. 37 feet = 9.42 feet

3 meters 90. 57 centimeters =~ 15.71 centimeters

8 ; 2
777 square inches =~ 8.38 square inches

187 square millimeters = 56.55 square millimeters
12.27 square feet 94, 5.64 square miles

591.3 miles 96. 686.2 miles

0.071 radian = 4.04° 98. 0.063 radian =~ 3.59°
100. 275°

(a) 728.3 revolutions per minute

5 .
15 radian

(b) 4576 radians per minute
(a) 34007 radians per minute; 170077 radians per minute
(b) 850 revolutions per minute
(a) 10,4007 radians per minute
~ 32.672.56 radians per minute
(b) 94257/3 feet per minute = 9869.84 feet per minute
(a) 87 radians per minute = 25.13 radians per minute
(b) 2007 feet per minute =~ 628.3 feet per minute
(a) [4007r, 100077] radians per minute
(b) [240077, 600077] centimeters per minute
A = 1757 square inches =~ 549.8 square inches

<

= 35 =l
A = 476.397 square meters = 1496.62 square meters
14 3
(a) TR feet per second; =10 miles per hour

1 1
T 7900

(d) The functions are both linear.

False. A measurement of 47 radians corresponds to two
complete revolutions from the initial to the terminal side
of an angle.

(b) d =

110.

111.
112.

113.
114.
15,

116.

119.
121.

123.

T
ref

Fa
(a

(c

Y



)00°

ns

=~ 942 feet
entimeters

limeters
3

=3 594

ns per minute

et per minute
s per minute
‘minute

te
nches

Jjuare meters

jour

responds to two
he terminal side

¢ 110.

111
112

113.
114.
IER

116.

119.

123.

True. Let a and 3 represent coterminal angles, and let n

represent an integer.

a = B + n(360°)

a — B = n(360°)

False. The terminal side of the angle lies on the x-axis.

(a) The vertex is at the origin and the initial side is on the
positive x-axis.

(b) Clockwise rotation of the terminal side

(¢) Two angles in standard position where the terminal
sides coincide

(d) The magnitude of the angle is between 90° and 180°.

Increases. The linear velocity is proportional to the radius.

Radian. 1 radian =~ 57.3°

The arc length is increasing. If 6 is constant, the length of

the arc is proportional to the radius (s =r0).

5
Answers will vary. 117. ? 118. %%
2 /10 120. 413
122.

Section 4.2 (page 299)

3. period

Vocabulary Check (page 299)

1. unit circle

2. periodic
4. odd; even

11.
13. 'si

155 st

17551

19. si

21. si

Answers to All Exercises and Tests

=]

sin 6 = 17 csc =15
8 17
cos b= =ay Secl0= g
15 8
tan 0= =g COGE— — 1
5 13
sin 6 = 73 €560 =
12 13
cos 0 = 13 sechfi= 1
5 12
tan 0 = 13 cot'ld =5
: 5 13
sineQ:—~ g asclt’= — s
12 ; 13
cos 0 =13 sec 0 = 13
5 12
tan 0 = —17 ot ="5¢'s
s 3 5
sin Oi=i-z¢ esc 0= =3
4 5
cos 0= Secaf —i =4
3 4
tan 6 = 3 cotd =3

44 ()

72

0,-1) 12. (—1,0)

L]

—_—r= e 4
sm4 5 1
C)SE = RAR
na 2

T
tan rhys 1

T 1

—— = -7 16.
qm( 6) > 6
cos(—ﬂ> = "6

) 6 2
an( ) - s ¢/

6 A
T \/E
sm( 4> ke 18.
c>s<f7~w> = &
o G 2
: (;L”) ter
an 1

117 1

—_— == 20.
sin 6 > 0
Pt

(o) 2
e Ll el
an —¢ 3.

3
b = N 22.
anf-2)
3
cos( > > =0
3T\ e
tan(~7> is undefined.

COS

tan

w3
I
-

e
=
N
|
&3

u
INERFN

SBlS LS
Il

ol

Q
o
w2

B
o
= )
P T,
|

sin| —

e W
& W
ik T fed
S T
Il

RIS
Il
|

7 (=53)
—‘/E> 10 (%

A181

~[5

g
Il I
Sl &

cos| — 5 —
tan 1L i
%
STy ﬁ
Sm—g— = ———2'
sm_1
cos == = 3
il od —wilB
8
sin(—2m) =0
cos(—2m) =1
tan(—2m) =0

o
W

y JALdVHO



A182 Answers to All Exercises and Tests

6 v V7 Woax. o ¥.@-L ©-5 40.@-7 O3 Sec
s Ay 4 a1 () 20). —307. 42 (@) S onlbyi =
87 2 Ime 43. 0.7071 44. 1.7321 45. 1.0378 46. 0.6421 \
BOS ' — F sec— = —/2
4 2 4 47. —0.1288 48. —0.8011 49. 1.3940
i e d iy 50. —4.4014  51. —1.448  52. —0.7833
4 4 53. ) —1 (b) —04 54. (2 0.7 (b) —038
ok et & 2T /s 55. (a) 0.250r2.89  (b) 1.82 0r4.46
b2 6 56. (a) 400r54 (b) 0.72 0r 5.56
W T Su _~ 23 57. (a) k-
COS——'= —— =7 seC— = T
6 2 6 3 B 1 1 3 ' ; j
tans—ﬂ-:—ﬁ cots—ﬂ-:— 3 - - :
6 3 6 y | 025 | 0.0138 | —0.1501 ‘ —0.0249 ' 0.0883 2.
25, sin(—%) = =1 csc(—%) = —1 (b) t=55 (c) The displacement decreases.
58. (a) 0.25 foot  (b) 0.02 foot (c) —0.25 foot
cos<—7—27> =10 sec(—g) is undefined. 59. False. sin(—7) = —sin 7 means that the function is odd, not 3.
that the sine of a negative angle is a negative number. A
tan(— g) is undefined. cot(—%) =<0 60. True. The tangent function has a period of .
. . 61. (a) y-axis symmetry (b) sint; = sin(7r — t,)
26. sin—27Z =—1 csc% =—1 (c) cos(m — t;) = —cos t, 4
4 g 62. Answers will vary. 63. f'(x) = %(x +1)
cosg =0 sec% is undefined. 64. f\(x) =¥4(x—1) 65. f~li(x) = /x> +4, x20
22x + 1)
66. fallx) R e
tan 3777 is undefined. cot 3777- =0 ol Xz kil
=

29. sinSm=sinm=0 30. cos S =cos = —1

8 2 1
31. cos 3 = COS § o

. COS(—?> = 0087 — 5
L@~ ®»-3 38@-3 ® -3
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Section 4.3

(page 308)

M e -

Vocabulary Check (page 308)
(d) iii

1. (@) v

(b) v
2. opposite; adjacent; hypotenuse

(c) vi

3. elevation; depression

i (@ i

Sinil =iz
cos 0 =5
tan 6 = %
sin 6 = %
cos 0 = ]ﬁ
tan 0 = %
sin 0 = %
cos 0 = fr(l)
fan 0' = 4%
2
Sint0i= i
2
7y
cosi0i= -
2
tan 6 = 1
0 6 1
Boin 0= —
3
22
cos 0= %7
3
tan 60 74
an 0=~
4
The triangles
proportional.
: 228
sin Qi 17
cos 6 = i;
tan 0 = ng
The triangles
proportional.
E sin.0.= %
LU
Cos 0= =
tan 6 = %
The triangles
proportional.
5
e sin 0= —\/;
3
273
cos\0 =
D
1
tfanoit=l—
2

propor‘\ional.

CSC@Z%
secf):%
cot(i:%
csc()-l—s3
sec():%
cotGZ%
csc():%
sec()-%
cotﬂz%
CSCQ—'—ﬁ

seCGZﬁ

cot =1
csc =3
3./2
sec .= =35
4
c0t6:2ﬁ

are similar, and corres

csGHiE &
17
sec 0 =15
15
cotit =

are similar, and correspon

5
CSGifi==a
5
sec 0 =%
4
cot %= 3

csciiti 5
S

secez—\/:
2

cot =2

ponding sides are

ding sides are

are similar, and corresponding sides are

The triangles are similar, and corresponding sides are

12.

Answers to All Exercises and Tests

cos 6= ——
4
300
fan- Q=
7
0 4
csc =7
B
. 2.6
sind'= G=n
7l
2./6
tan 0 = ———
)
CSC@——Zﬁ
: 12
3
sin()zl\/—
2
0 1
cos 0 ==
2

tan():ﬁ

/3%

sin 6 =

26
5\/—2.6
cos 0= —
26
tan 6 .
an 0 = —
Sw
: 3810
sin‘@’'=c5ge
10
J10
cos 0=—7
10
J10
csc @ =——
3
sin 2’3§
; 6
1
0086—6
tan 0 = V35

A183

4J1

sec =

7/
LT
G T
co 3
scf)*z
< 5
(:0t0=§—\[—é
12
23
csc O =7
3
8
cotOZ{—

cscBZ\/’Z.G
J26

sec 0 =

esed = 35
/35
cot O = 35

y YALAVHD




A184

Answers to All Exercises and Tests

i/ A3
15z sin 0 =
’% /
5 3} n66os 0 = - £
2
0 - = —
g tan 6 3
16. 17 ;
0
V273
"n()‘i SCC6:17 1
o 7 : 273

a1 T 9)
L= .= 1260%. 753
1255 18, a5 19. 60°% /3
o R \/g
. 60% — . 45% — . 30%
21. 60% 3 22. 45% 7 23. 30% 3

5, 5 N
28, 45% 5 - 126, 30%
1 3
7. @V3 B3 © %
Y3 3
B@2 05 © %
D13 3/13
BRI W ®
1 J6
30. (a) T (b) e ) 26
R) 2
31 (a) 3. ~(b) ———{ (©) T
1 V26 1
32. (a) g (b) -26 (c) g
33-42. Answers will vary.
43. (a) 0.1736  (b) 0.1736
44. (a) 04348  (b) 0.4348
45. (a) 02815 (b) 3.5523
46. (2) 09598  (b) 0.9609
47. (a) 13499  (b) 1.3432
48. (a) 0.9964  (b) 1.0036
49. (a) 50273  (b) 0.1989
50. (a) 1.7946  (b) 0.5572
51. (a) 1.8527  (b) 0.9817
52. (a) 2.6695  (b) 0.0699
53. (a) 30° = g (b) 30° = g
4. (@) 45° = () 45° = g
55. (a) 60° = 137 (b) 45° = g

()

(d)

(d)

2

L
3
2

9]

20. 45% 2

5

6

csc B =

el

sec 6 =

i

24,455, —

56.

87

58.

59.
62.
64.

65.
67.

68.

70.
71.

iy w
a) 60°=— (b) 60° = —
(a) 3 (b) 3
mn Te
602 = — ai(b)-45%=1—
(a) 3 (b) 7
ary T
a) 60°=— (b) 45°=—
(a) 3 (b) 1
301/
30./8) o [60.-938 6. L6l —3£
D0x/2; 63. 443.2 meters; 323.3 meters
(a) b e SR

|<——l32——>0—34

Not drawn to scale

(@) 8711 cet
(c) Moving down line at 61.8 feet per second
Dropping vertically at 24.2 feet per second
69. (x,, ) = (283, 28)
(xp y,) = (28, 28+/3)

1.3 miles

6.57 centimeters

(c) 270 feet

66. 137.6 feet

3133

(b) 341.6 feet

h
h)isin,. 855 =iz
(b) sin 20

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

(¢) 19.9 meters

(e) O O (o} O
Angle, 6 | 80 70 60 50
Height 197 183517 BLEISS
Angle, 6 | 40° 302208 10°
Height 129 | 100 | 6.8 33 J

(f) As 0—0°, h—>0.

f72. si

iS.

s, |

76.
T
78.
79.
80.

81.

82



72.

{73,

i7o.

76.
il.
8.
9.
80.

81.

sin 20° = 0.34
cos 20° = 0.94
tan 20° = 0.36
csc 20° = 2.92
sec 20° = 1.06
cot 20° = 2.75
True, CSCXi= = 74. True, sec x = csc(90° — x).
sin x
False,ﬁ =+ ﬁ # 1.
2 2
True, cot? § — csc? @ = —1 for all 6.

False, 1.7321 # 0.0349.

False, tan 25° # (tan 5°)(tan 5°).

Corresponding sides of similar triangles are proportional.
Yes, tan 6 is equal to opp/adj. You can find the value of the
hypotenuse by the Pythagorean Theorem, then you can find

sec 6, which is equal to hyp/adj.

(a)
0.1 0.2 03 0.4
0.0998 | 0.1987 | 0.2955 | 0.3894 | 0.4794

(c) As 6 approaches 0, sin 6 approaches 0.

e
0:9511 el

sin 6

(b) 6

0.8090

horter.

83.

85

(b) Increasing function () Decreasing function

(d) As the angle increases, the length of the side opposite
the angle increases relative to the length of the
hypotenuse and the length of the side adjacent to the
angle decreases relative to the length of the

hypotenuse. Thus, the sine increases and the cosine

decreases.
X 243 3
2 R TR Bere =
s osT A D Mele i e
2(x% — 5x — 10) 1
TR UITH TET 86. —, x # 0,12
(x — 2)(x + 2)2 47

Section 4.4 (page 318)

Vocabulary Check (page 318)

i 2 2. /csc 6 3. 2 4. i 5. cos 6
;i X X
6. cot 0 7. reference

1. (a) sin 6 =3 (b) sin § = —1
cos =3 cos =%
tan 6 = 3 tan § = —2
5 &
csc 60 =3 csc 6= —1s
sec 0 =3 sec =4
cot 6 =3 cot = —1i5
2. (a) sin 0 3 (b) sin 0 2
. (a) sin0.= —=x e £
a) si T sin :
12 5
cos == = cosezfi
13 D
B tan 6 = —1
an 0 = —
i 12 csc 0= 2
g 13 sec 8= —+/2
Prese .8 cot§ = —1
13
sec.hi= =r=
12
12
collsr iz
5
1 J17
3: sin 0 = —— b) sin‘0 =5
(a) sin > (b) sin 7
V3 417
LOSO———_z_ cosit =& 7 @)
/3 | =
tan. 0 =+ tan = ——
an 3 an : :
csc b= —2 csc 8= /17 =
213 J17 =
sec 0 = — sec.0= = B
3 4
cot 6= /3 coth=—4
10 2 |
4; (aytsin 0 = e (b) sin 6 = _i
10 9
3/10 /2
Cos =" ==r cos = —
10 D,
1
tan0:§ tan 6 = —1
CSCG:\/—I_(S CSCO:—\/Q
10
93(39:——3‘ sec 6 = /2
cot 6 = cotf = —1
5.sin0:% csc():%—i
COSG:% sec@:% :
tan():é cot@:zl4
6. sinf=1 csc =11
cos():% secﬂz% £
tanGZ% co[().—_li

Answers to All Exercises and Tests

A185

W




A186

e

. sin § = —

. sin 6 =

. sin 6 =

. sin 0 =

. sin 0 = —

. sin O =

2 32D

sin 6 = —29
8 2~N29

cos 6 = —-—29

tan 0 = —E

229

Losin' 0 = Scaar

29,
B 29

0= -——"""
Cos 29

tan 6 = >
an 5

5849
cos = —

68
tan 6 = —35

cos 0 = 1157

31
tanB——14

. Quadrant III
. Quadrant II
- 'Sin 0 %

B

cos 6 =
tan 0 = —

LNIW KW

Wi

cos = —
tan 6 =

l B

\

2

Slee

cos 0 = 7

(7Y

tan 0 =

O 00

=

8
cos 0 = 17

(7Y

oo
5
=)

tan 0 =

|

10
310
10

if

tan 6 = —
an 3

cos 0 =

M
. SIn A

cos 0 =

tan 0 =

685849

Answers to All Exercises and Tests

csc O =
sec 6 =
cot 6 =
csc 0=
sec 6 =
P
co =4

584
csc 6 =

355849
5849

= 311157
1157
14/1157

12. Quadrant I
14. Quadrant IV

csc O =

| Wl

sec 6 =

cot § =

|

csc 6 =

Bl WK WIS Al

sec 6 =

4
cot § =3

]

csc 0 =

1<
w

sec 6 = -

oo

cot =

|
<37

csc 6 =

ey
w

sec 6 =

| oof
|oo

cot 0= —3

csc 0= —V10

W

sec 6 =

iy

cotf= -3

csc =4

¢/18

sec 6 = —T

cot 0 = —15

.8inf=—

L0 30.
. Undefined 35.
. 0= 23

. sin 6 =

2

g=——
Cos )

tan 0 = —/3

.sinf =0

cos = —1
tan 0 = 0

. sinf =0

cos 6= —1
tan 0 = 0

.sinf=—1

cos =0

tan 6 is undefined.

A2

s sini0 = ===3

D
cos 0 = —

tan 6 = — 1

V10

31180 e T

10
310

cos 6 = ——1—0_

s |
tanG—g
2/5
)
5

9= ———
Ccos 5

tan 6 = 2

. 4
5. SIN0=. ==

3
cos =3

4
tani@'= "z

1

y

AR

cse: 0 = =i,
sec 0 = %

cot't =31
31. Undefined 320

y
csc O = 3

sec = —2
3

tg= -
CO 3

csc 6 is undefined.

sec 6= —1

cot 0 is undefined.

csc 6 is undefined.

sec = —1

cot 6 is undefined.
csc = —1
sec 6 is undefined.
cot =0

csc 0 = \/E
sec = —/2

cot 6= —1
csc 0 = —V10
V10

0=—>—
sec 3

coth =3

5
2

sec 0= —/5

csc 6= —

o=
co >

3

Undefined 36. 0
38. 9’ =51°

y

-
o




39. 0’ = 65° 40. 9’ = 35°
2
I
e o
Z245° 450
an. o == 2 9=1
3 4
2r
4
N M
NOVZ
3. 0/=35—7 44. 9':%7
35 Lk
L
R /fﬁ
s
N
2 3
45. sin 225° = —% 46. sin 300° = 7§
2 1
cos 225° = *i cos 300° = —
3 2
tan 225° = 1 tan 300° = — /3
1 2
4. sin750° = - 48. sin(—405°) = —%
3 2
cos 750° = % cos(—405°) = %
3 avse il &
i % tan(—405°) = — 1
49. sin(—150°) = —% 50. sin(—840°) = —?
1
cos(—150°) = ‘? cos(—840°) = o
tan(— 150°) = ? tan(—840°) = /3

5%.'s

58.

5.

57. si

59.
64.

68.
71
75,
78.

81.
82.
83.
84.
85.

86.

%
=
P e
|
B

(@]
2
a3y oy &

oy
8
=]

S e Sl A
|

3

:p‘

J/65

4
2.0000
3.2361
0.3640
1.0436

(a) 30°
(a) 45°
(a) 60°
(a) 60°

(a) 45°

(a) 60°

Answers to All Exercises and Tests

e

&N‘ﬁ'\’

g)ls

|

e

) is undefined.

V10

e 61. —

10
65. 0.1736

69. —1.4826

2. =0:1405

76. —0.3640

79. —0.4142
T Sm
S0 =
6 6
T ks
o 3=
4 4

2

e =0
3 a
T 5w
—, 300° = —
3 3
T Sm
¢ 2D SB =y
4 4
7 2T
—, 120° = —
3 3

A187

2
5% sinA:i
2
T \/i
COSTi= T
4 2
T
tan — = 1

54. si

S B
w

P e o

Iy 213

\_/\_/
Il Il
<) |
e

SIERY

tan <—

56 st —— = 5-7

) is undefined.

58. sin(—zsw) = 4£
2
2

M3
Sgatih -3 63. -
66. —1.4142 67. —0.3420
70. —28.6363
73. 4.6373 74. 0.2245
77. —0.6052
80. 4.4940
T 117
b} 2108 s 3308
(b) 6 6
37 S5
13592250 — —
(b) 135 4° 2
3 T
135% ===y 31 5% —1==
(b) 13 4 4
27 4ar
b) 120° =—, 240° = —
(b) 3 3
S5 117
b ISOR =i FB30° = ——
(b) 6 6
4ar S
b) 240° = — FE- e
(b) 3 300 3
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A188 Answers to All Exercises and Tests

87. (a) N = 22.099 sin(0.522r — 2.219) + 55.008

F = 36.641 sin(0.502¢t — 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) 26,134 units (b) 31,438 units  (c) 21,452 units
(d) 26,756 units
. (a) 2 centimeters  (b) 0.14 centimeter
(c) —1.98 centimeters
. (a) 2 centimeters (b) 0.11 centimeter
(¢c) —1.2 centimeters
. 0.79 ampere
. (a) 12 miles (b) 6 miles (c) 6.9 miles
. 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.
. False. For 6 in Quadrant II, #’ = 180° — 6. For 0 in
Quadrant III, = 6 — 180°. For 6 in Quadrant IV,
0’ = 360° — 6.
. As 0 increases from 0° to 90°, x decreases from 12 cm to
0 cm and y increases from 0 cm to 12 cm. Therefore,
sin § = y/12 increases from O to 1 and cos 6 = x/12
decreases from 1 to 0. Thus, tan § = y/x and increases
without bound. When 6 = 90°, the tangent is undefined.
. Determine the trigonometric function of the reference
angle and prefix the appropriate sign.

) x-intercepts:

1t (1,0),(—4,0)
o y-intercept: (0, —4)

44 :
Domain: all real numbers x

2
a1} Doy s

-8 -6 7272'[2 490ty
-4 90,-4)

-84

Intercept: (0, 0)

x-intercept: G O)

Domain: all real numbers x

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

x-intercepts:

(1,0), (- 1,0)
y-intercept: (0, —3)
Domain: all real numbers ¥

x-intercept: (7, 0)

y-intercept: (0, —%)

Vertical asymptote:
x==2

Horizontal asymptote:
y=0

Domain: all real numbers

x except x = =2

x-intercepts:

(5.0), (5 1.0)
y-intercept: (0, —%)
Vertical asymptote:

Xt
Slant asymptote:

y=x—=)>
Domain: all real numbers

x except x = =3

y-intercept: (O. %)

Horizontal asymptote:
yru

Domain: all real numbers x




nbers x

bers x

bers

bers

€IS X

y-intercept: (0, 5)

Horizontal asymptote:
y=2

Domain: all real numbers x

%
L 104,
|

105. e x-intercepts: (+1, 0)
Vertical asymptote: x = 0
Domain: all real numbers x

exceptx = 0

106. y x-intercept: (—1, 0)
atl y-intercept: (0, 0.301)
24 Vertical asymptote:
x= -2
Domain: all real numbers x
such that x > —2

+ (0, 0.301)
4

-1 1 2 3

Section 4.5 (page 328)

Vocabulary Check (page 328)

g2

. cycl
1. cycle b

2. amplitude

4. phase shift 5. vertical shift

2
1. Period: 2. Period: 777 3. Period: 47
Amplitude: 3 Amplitude: 2 Amplitude: g
4. Period: 67 S. Beriod: 6 6. Period: 4
Amplitude: 3 Amplitude: % Amplitude: %

7. Period: 27 8. Period: 37 9. Period:g

Amplitude: 3 Amplitude: 1 Amplitude: 3

10. Period: %T 11. Period: 37 12. Period: 87

5
Amplitude: =

; 1
Amplitude: > 5

Amplitude: —

13. Period: 1
Amplitude: }

14. Period: 20
Amplitude: %

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

16. g is a shift of f 7 units to the left.

A189

Answers to All Exercises and Tests

. g is areflection of f in the x-axis.
18.
19.
20.
21,
22,
23.
24.
25.

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

The period of f is twice the period of g.

The period of g is one-third the period of f.

g is a shift of f three units upward.

g is a shift of f two units downward.

The graph of g has twice the amplitude of the graph of f.
The period of g is % the period of f.

The graph of g is a horizontal shift of the graph of f

7 units to the right.

. g is a shift of f two units upward.

28. y

%)

)

g 4
3

p. 1

%

A
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B,

b7,

59.

61.

63.
65.
67.

69.
71.

73.

Answers to All Exercises and Tests A191

y 56. y 74. (a) 4 seconds  (b) 15 cycles per minute
4t (c) "
B
% b4
—14 + } /\ } / t
) 1 3 5 7
299 SV,
2l
Ak
4 58. 8
75. (a) C() = 56.55 + 26.95 (5 o 3.67)
NAAARARAL /J Al o C@ el
VAR AR TG ot 7 b
-4 -8
3 60. 2

[
»

6 0 12 0 12

i AN
AATRIATANRY ° °
3 3 The model is a good fit. The model is a good fit.
6

(d) Tallahassee: 77.90% Chicago: 56.55°
The constant term gives the annual average tempera-

B, i

0.12 62. 0.02

ture.
/\ /\ (e) 12; yes; one full period is one year.
20 20 -0.03 :\U{q"\j ; Jﬂ]\, 0.03 (f) Chicago; amp}itl{(l.e; Fhe greater the amplitude, the
\/ greater the variability in temperature.
=53 T 76. (a) % seconds  (b) 50 heartbeats per minute
=2 d=11 . atd d= -1 . (2) ﬁ second  (b) 440 cycles per second
b= 4 d=4 66 p=—1d="3 78. (a)-(c)
3 pear=0 "68d=2bE3cF0 f
™ T T 1.0
a:2,h=1,c:—z 70.a:2,b25,c=—5 ééo‘x
2 72. 2 é % 0.6
%E 04
) /\\ {/\'\ —j| 2 ~2r 1‘? iy 2n 22 0
s> y A AV ,\
100 °20 3040
19 g Day of the year
et 8w Y LUK o= (b) y = 5 + 3sin(021x + 0.92)
el e b The model is a good fit.
(a) 6 seconds  (b) 10 cycles per minute (d) 29 days
(© v (e) 0.44

1.00 79. (a) 365; answers will vary.

g:} (b) 30.3 gallons; the constant term
025 / (c) e 194 er=250

-0.25

-1.00
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A192 Answers to All Exercises and Tests

80. (a) 20 seconds; it takes 20 seconds to complete one
revolution on the Ferris wheel.
(b) 50 feet; the diameter of the Ferris wheel is 100 feet.
(c) Mo

A

0 20 -2
- The interval of accuracy increased.

. False. The graph of f(x) = sin(x + 27) translates the . (a) 0.4794,0.4794  (b) 0.8417,0.8415 (c) 0.5,05

graph of f(x) = sinx exactly one period to the left so that (d) 0.8776, 0.8776 (e) 0.5417, 0.5403
the two graphs look identical. (f) 0.7074,0.7071

. False. The function y = %cos 2x has an amplitude that is
one-half that of y = cos x. For y = a cos bx, the amplitude
is |al.

The error increases as x moves farther away from 0.
. 3logs(x —2) 90, 21og,x + log,(x — 3)
A .3Inr—In(t—1)  92.3lnz—3In(z%2 + 1)
. ‘True. Becauseicos x = sm(x 12 E) y = —cosxisa . log,q v/xy 94. log,(x%)

3x

= 96. In(x2/2x) 97. Answers will vary.

2n

T ; ; T
reflection in the x-axis of y = sm(x iy E)

. Answers will vary. Section 4.6 (page 339)

Vocabulary Check (page 339)

. vertical 2. reciprocal 3. damping
T 5. x # nw 6. '(—oo,—l]U[l,oo)
27

G20 3-a1 4. di 27

Conjecture: Conjecture:

. T : T

Sin x = cos(x - E) sinx = —cos(x H- 5)
- (a) 2

NN

)

3
The graphs appear to coincide from —

2

-2

The graphs appear to coincide from — 7—27 to %T
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