AA58 Answers to Selected Exercises
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;quadrant I 57. 35°  58.55° 59, 210° 60. 200° 61. 315° 62. 320°

T T 37 T 97 97 11w 167
= 64. 5 65. 5 66. 6 67. S0 68. 0 69. - 70. o

71. 37 in. =~ 9.42in. 72. 167‘” in. = 16.76 in. 73. 107 ft = 3142 ft 74. 6%T-yd =~ 49.48 yd

63.

127 radians 407 radians 47 2% ks S5 37 5w
75. —W N m— 77. — 3 andT 78. — 6 and? 79. — 4 andT
T T T 3ar 11w T 227 537 T .
80. Y and 4 81. ) and 2 82, ~wmand 7w 83. - 6 84, 6 85. 3 86. 6 87. 60° 3 radians
88. 120";2?#radians 89. 8?’n’in. = 8.38 in. 90. 47 in. = 12.57in. 91. 127 in. = 37.70in. 92, 80Tﬂ-cm ~ 83.78 cm

93, 2 radians;114.59° 94, 2.5 radians; 143.24° 95. 2094 mi 96. 698 mi 97. 1047 mph 98. 471 ft/min
99. 1508 ft/min 100. 157 ft/min 113. 30.25° 114, 65.76° 115, 30°25'12" 116. 50°25' 12" 117. does not make sense

118. does not make sense 119. makes sense 120. does not make sense 121. smaller than a right angle 122. 286 mi

¥~

123, 1815 mi 1245 125 Y2 161
13 2
Section 5.2
Check Point Exercises
g3 =4 _3 _ 3 = 3. =4 g = L AL _ V6 _ s _5V6 =
1. sing = 5,cos() = 5,tan9 = 4,csct9 = 3,secB = 4,cote =3 2, sin@ = 5,cost9 =5 ;tan @ = 12 ;csch = 5;secld = 2 ;cotd =26
3.V V21 4 \/5;? 5. tanf = 2—\5/5; csch = %; secf = 35£; cotf = % 6. \;—3 7. a. cos44° b, tansl—; 8. a. 0.9553

b. 1.0025 9. 3339yd 10. 54°

Exercise Set 5.2

T} 4. =3, _3. 3 - i = S _4 _ 3. _ 3. 3. _4
1. 15;sin 8 = gg)cosé) 5;tané) 4,;3c6 3,5230 4,co;: ; 10;sin @ S,COSZ 5,tan(ilS— 4,cscf) 83,secf) @ cot @ 3
o 20, _ 2 _ 20 _ 29 _ 29 =2 ceing = 8. =13 -8
3. 20,51270 = 29,c0;76 29 ta;lse 21,csc6 20,ssece 21,;;16 20 . 4. 8,sml€3 17,008103 tan 8 ;
=17 _ 17, _ 15 i g = 2 - 12, _3. 13 =13 12 i g = D
csch = go,sece 1g,coto 81 5. 24;i1n8 13,4:)050 13,tan0 iz,csce 35,secé) 412,c0t05 5 65 9;sin 0 . D
s =30, =2, = 4L =4l -4 .sing = 3. =3, =4 =2 =2 =3
cosf = 41,tan(? 0’ csc 9,sec0 40 cot @ 9 7. 28;sin 8 5,cos\a;_ 5 tan 0\/_3,csc0 p sec 3,cot0
2 =1 =4 =25, =2, -7 N3 V3
8. 7;sin 8 = 25,cos(9 25,tan0 7 ;csc 24,sec9 7,cott9 2 9. ) 10. 3 1. V2 12, V2  13. V3
14.% 15. 0 16. 3 17. tan6=%;csc0=%;sec0=%;cot0=% 18. tan0=%;csce=§;sec0=§;cot6=%
19. tan0=ﬂ;csc6=3;sece=3—\/—2;00H9=2\/§ 20. tant’)=u§;csc9=z;sec0=7—13;cot9=—13 21.—13 22.—1§
4 4 13 6 13 6 7 8
5 2

23, 3 24, - 25. 1 26. 1 27.1 28, 1 29. 1 30. 1 31. cos 83° 32. cos 71° 33. sec 65° 34, sec 55°

3s. cot% 36. cotsl—;;r 37. sin% 38, sin% 39. 0.6157 40. 0.9336 41. 0.6420 42, 1.3079 43, 3.4203 44, 1.7434
45, 0.9511 46. 0.8090 47, 3.7321 48, 5.6713 49, 188 cm 50. 18 cm 51. 182 in. 52. 7Tm §53. 41m 54. 24 yd
55. 17° 56. 29° 57. 78° 58, 88° 59. 1.147 radians 60. 1.253 radians 61. 0.395 radians 62, 0.473 radians 63. 0

6.0 652 662 6.1 681 692371 g 2V3-1 7l ;3 750y o9 78 36

2 2 4
76.23°  77.2879ft  78.436ft  79.37°  80.47°  92. 0.3894;0.9736;0.2955,0.9851;0.1987, 0.9933; 0.0998, 0.9983; 0.0099998,

W

LN

(V)]

0.99998;9.999998 X 107%, 0.9999998; 9.99999998 X 1073, 0.999999998;1 X 1075, 0.99999999998;# approaches 1 as § approaches 0.

93. 0.92106, —0.19735; 0.95534, —0.148878; 0.98007, —0.099667; 0.99500, —0.04996; 0.99995, —0.005; 0.9999995, —0.0005; 0.999999995, —0.00005;

0.99999999995, ~0.000005; (; -1

approaches 0 as 6 approaches 0. 94. does not make sense 95. does not make sense 96. makes sense

97. makessense 98, false  99. true  100. false 101 true  102. Inaright triangle, the hypotenuse is greater than either other side.
opposite adjacent

Therefore, both must be less than 1 for an acute angle in a right triangle. 103. As 8 approaches 90° tan 8 increases
hypotenuse hypotenuse
without bound. At 90°, tan @ is undefined. 104. a. 357 ft b. 394 ft 105. a. e b. g; positive 106. a. 3 b. 3 3434; negative
r r
T
07. a. 15° b, —
107. a. 15 6

e S




Answers to Selected Exercises AA59

Section 5.3
Check Point Exercises
. \ V10
1. sin@ = —3—10&; cos @ = -—1(1)-;tan0 = —3;cs5¢ch = ——\/3—1_0-; secd = V10;cot 8 = —% 2. a. 1;undefined b. 0;1 ¢. —1; undefined
d. 0;—-1 3. quadrantIll 4. —1(1)0 ——V;O 5.a2.30° b % . 60° d 046 6 a 55 b % c. %
V3 2V3 V3 V3
7. a. ) b. 1 [ 3 8. a. 2 b. 5
Exercise Set 5.3
P - _4 =3 ) -3 - _4 g O =12 - =13
1. sinf = 5,coso 5,tant? 4,csct9 3,sec9 4,cot0 3 2. sinf 13,c050 13,tzm() = 12,csce =5
_ 13 _ 12 .. 3V13 _2V13, _3 _ V13 _ Vi3 2 . 7V58
secl = 12,cote— 5 3. sinf = 13 ;€08 8 = 13 ,tano—z,csce— 3 ;sec @ = 3 ,cot0—§ 4, smB—?,
0s 8 = 3 58;tanf)=z;csc6 =—5§;sec0 =£;cot6 =§ S.sinf = —ﬁ;cose =ﬁ;tan9 = —1;cscf = —V2Z;
58 3 7 3 7 2 2
sech = V2;cotf = —1 6. sin0=—¥;cose=%;tan0=—1;csc0=—\/f;sec6=\/i;cot0=—1 7. sin9=—%;
__2V2Y _5 _ V2 VY _2 . 3v10 vi0 _ __VI0
cos @ = 29 ,tanf)—z,csce— 5 ;sech = 2 ,cot9—5 8. sinf = 10 1€os 6 = 10,tan€—3,csc9— 3

secd = —V10;cot 6 =% 9, -1 10. 0 11. -1 12. undefined 13. undefined 14. 0 15. 0 16. undefined
17. quadrant I 18. quadrant IV 19. quadrant III 20. quadrant IV 21. quadrant II 22, quadrant II1

. 4 4 5 5 3 5 12 13 13 5
23, = —— = — = - = —= == 24. = - = = = - = —-= = —
3. sin 6 Si,ztan@ 3,cs;:ﬂ 2 slzco 3 cc;t;) n t:zcose 3 tanf; 5 csce3 12 sec95 5 c;)te 2
_ 12 __5. 13 _ 13 __12 s 3. - _3 __3 =3 = A
25, cosf = 13,tant9 12,0500 5 ,sec 8 12,cott9 5 26. sin 6 Si/te_me & csc f 3,sec0 4,cot0 3
27. sinf = —%; tan f = —18-5-; csch = —%g secf = %; cotd = —1—85 28. sing = —23—2; tanf = —2V2;cscf = —34ﬂ; secf = 3;
V3 o 2VI3 o 3B VB . V.. 3 L V0. 3VID
cotd = 3 29, sinf = 3 ;cos @ = 3 ,Csc O = 2 ;secd = 3 scotf = 5 30. sinf = lo,cosﬂ—— 0
= AT _ _VI1o - _ ip= _4 - _3 - _3 - _3 =3 g 5.
csc 8 = Vi0;sech = 3 ; cot 8 3 31. sin@ 5,cost9 \5/,_csc(9 4,se:c() = 3,cot9 =3 3\2/._5111 g = 13
__12 = 13 - 13 =12 ing = —2V2, = _L o - _3V2 = V2
cos f = 13,c306 5,secG 12,cot() 5 33. sin 3 1 Cos @ 3,tan() 2V7Z; esc B 4 scotf = 4
34, sinf = —%; cos @ = _TIS; tan @ = —\{;—_5; secd = —-4—1\/51——5; cotd = V13 35, 20° 36. 10° 37. 25° 38. 30° 39. 5°
4 2
4.9 41 % 42. % 43, % 44, 7” 45.30° 46.70° 47.25° 48.1° 49.156 50. 078 51 25° 52, 13°
T w ™ ks aw w m ™ '\/2- \/j \/3
. — . . — . = . — . — . — . = - . —— , — . - . V3
53, 6 54 2 55 2 56, 3 57 7 58 6 59 5 60 3 61 > 62 5 63 3 64, -2 65. V3
6.1 6. —\;—i 68. —% 69. -2 70.-1 7L 1 72 undefined 73. ? 74, ? 75. -1 76 —% 77. -V2
78, —23£ 79. V3 80, ? 81. % 82. —\;—5 83. % 84.1 85 —\—? 86. % 87. 1 _2\/3 g8, 1 +2\/i
89. _\/—4_ V2., VBZ V2o, @ 91. —% 92. 3\2@ 93, —L 5 V3 o 1+2\/§ 9. -1 951 9.2
22y 2VZ -4 7 3m 7 57 50 Tw 27 4w 27 5w
97. B 98. - 99, 4 and 2 100. 3 and 3 101. 2 and 2 102, 3 and 3 103. 3 and 3
104. %TandnT?r 110. does not make sense 111. does not make sense 112. does not make sense 113. makes sense
115. domain: {x|]-1=x=1}or[—1,1);range: {y|-1 =y =<1}or[-1,1]
16,0 Y2 V2 V3 V3 VM2 NVILL
T2 2720 2 272272
Section 5.4
Check Point Exercises
1. sint = %; cost = ?; tant = ?; csct = 2;sect = %ﬂ; cott = V3 2. sin7 = 0;cos 7 = —1;tan 7 = 0; csc 7 is undefined;
sec 7w = —1; cot 7 is undefined 3 a ; b. —X;’- 4, a. \—f b. ?
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AA60  Answers to Selected Exercises
Exercise Set 5.4 5 ) 5 .
. 8 15 8 17 17 15 P . -2 el e, .
=5 = = - == =-= =-2 = -5 = ——sitans = ¢ ==
1. sins 17,cost 17.[an1 15.cscr S.sect 15.,cott 2, sint 13.00“ 13 ant 3 escr 12
3 2 /2
sect = —15—3:c0t! = % 3. sint = —%;COSI = \TZ; tant = —licsct = —~\V/2:seci = VZ:cotr = —1
4, sinr=—\:—2—;cosr=—%;tant=—l;cscr=\/§;secr=—\/§;c0u= -1 S.% 6.? 7. —% 8. —% 9,0
23 -
10. 0 11. -2 12. —%-31 13. “YS 14, 2 15. ~1 16. 0 17. undefined 18. undefined 19. a. ? b. \f
J L Z
1 1 1 1 V3 V3 - V3 V3 V2
20. 2. ~— kS kS = 22 2 _ Y2 2 - _v2 V2 e
20- 2.5 b 5 \j—l as  bo-o  2a 5 b. = 2.a. -V3 b V3 24 a 3 b. = 25. a, 5
2 2
b. % 26. - b. —? 27.a. 0 b. 0 28.a. 1 b. 1 29. a, 0 b. 0 30. a. 0 b. 0 31. a __I2_
—g 32. a. % b. g 3. -2 34. -2 3536 362 3Ma-b+c IBa+b-c 39 —a-b+c
40. —a+b+c 41. 3a+ 2b - 2c 42, 2a + 6b + 2c 43, a. 12 hr b. 203 hr c. 3.7hr 44, a. 12 hr b. 14.4 hr
¢c. 9.6 hr 45. a, 1;0; -1;0;1 b. 28 days 46. a. 10 ft;14 ft: 10 ft: 10 ft: 10 ft: 6 ft b. low tide: 3 A.M., 3 P, high tide: 9 AM., 9 P.M.
¢. 12 hr; Low tides occur every 12 hours and high tides occur every 12 hours. 53. makes sense 54. does not make sense
55. does not make sense 56. makes sense 57. 0 58. 1 59, ‘11 60. 17ft 61. % 0; —%; 0;% 62. 0;4;0; —4:0
03330 3 4 3 -
63- k3 2’ b 25 ) 2! T 21
(11 _3\
372
Mid-Chapter 5 Check Point
| T 37 4 N
1 s & 3.75 1
57 5w o
5. a. 3 6. a. 3 7. a. 150
b. b. b.
c. ? c. 7 c. 30
. 5 V11 5VI11 6 6V11 Vi1 . 2V13 3Vv13 2
. = — = .t = . = — = 3 = e . = ———— = —— = —— = —
8. sin6 6,cosB 6 stan 8 m ;csc 8 5,sec(:? 1 scot 6 3 9. sind 3 ;cos @ 3 ;tan @ 3,csc0
sec9=£;cotf)=—é 10. sint=—-g;cosl=-é;tant=—‘1;cscr=—2;5z3c1=--3;cotr=é 11. sin0=§;cos€=—i;csc6=2:
3 2 5 5 3 4 3 4 5 5 3
secf = —%; cotfh = —% 12. sinf = 2 710;tan0 = 2 310,csc0 = 72010,sec0 = %; cotf = —32% 13. 52cm 14, 809 m
3
5. vE 162 1 gl 9028 0 g M3, 2V3 3 -2 M 4,
3 3 2 3 2 3 2 3
5V3 . . .
26. 5 27. 87 cm = 25.13 cm 28. 1607 ft/min = 502 ft/min 29. 551.9 ft 30. 40
Section 5.5
Check Point Exercises
1
.3 2, = X
1 2 4

1

y=-y siny

i

3/

¥ = 3sin {l\- -




Answers to Selected Exercises AAG1

8. y =4dsindx

Ly = 1 E'-_f'_ +
9.y 2sm<6\ 2) 12

y=2cosx +1

e =3 cos(2r + 7
¥ _Ecns(_\+ 7

Exercise Set 5.5

14 2.5 g,
4
¥
5 ¥y =4sinx
Ir
22
_7 x
2 ¥y =sinx
-5
= T
5.3 7oL 8. 1;
2
¥ ¥
2.5 25
YN
_m 27 x
2
-25

9
Q

¥ =3sin

TX

14. 2.2 15. 1,37 16. 1;32"‘—

.2
¥=-sinzTx
- 3

17. 1;2m @ 19. 1;7;

|
|
| y=sin(x— =
!
|
']

| 2L 3w

o)

y=3sin(2vr—w
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y = =2sin Qmx + 457)

33.2

y=3cos (2x — 7)

T
49, 3; 4

s
2

y=—3cos2r —

26.

34.

Answers to Selected Exercises

m
3 ;==
T 4

= —3sin 27x + 47)

y=—3cosx

y=—4coslr—-’25)

y=3sin (7x +2)

y = 2cos 2mx + 87)

y=3sin(2mx +4)

32.3

y= %cos(?.r+ )

52, 3;1; -2

y = 3cos 2mx + 47r)




Answers to Selected Exercises AAG3

y=cosx—3 y=cosx+3

57. 60.

y_=251n%:+1 y=2cos%x+l y=-3cos2mx +2 y=-=3sin2nx+2

61, One possibility: y = 3cos(%x) 62. One possibility: y = 3sin(%—x> 63. One possibility: y = ~2sin(2x)

64. One possibility: y = —2cos(2x) 65. One possibility: y = 25in<§x> 66. One possibility: y = 2cos<§.r)
68. 7.

=

72. 74,

75. 33 days 76. 28 days 77. 23 days 78. February 18 79. March 21 80. February 11 81. No 82. Answers may vary.
8. 84.

y 85.a. 3 b. 365 days ¢. 15 hours of daylight
16 g 3t d. 9 hours of daylight
14 (M, 14) g§ 38\ 1 e -
12 Z 23 £ 7
=] T .
10~ 8- 516
8| 6118} * & 14
6 f 1 (R A 12 24 s 12|
| JJASONDJ FMAM * Hours after noon 4 10 i1
‘: 3 8 | L1 '
| = 0 73 146219292365 ¥
Day of the year
1 X T
] 86. 56° July -f 87. y=3 cos-6— +9 88. y = cos—6~ +4
‘ y
{ 60
| g 561
d =2
| = 52
.E 44 -
< a0 1
20 36+ $—t
< 28
24k |- +
12345678910 12%
Month of year
h ) PR 102, 3 103.
| -
| JANVA H
i 0 P % / \/ \ 2 o" 40
-4 -3 ;1




