A78  Answers to Exercises and Chapter Tests

99. (a) 2.5

—9,42 HH 9.42

The graph of y = f(x) lies
between the two other
graphs.

-2.5

101. (a) P(r) = 8* — 82 + 1 (b) Q(r) = 16¢° — 20¢° + 5t
104, () 25cm? (¢) 7.07 cm X 3.54 cm
107. (a) and (c)

The graph of f lies between the graphs of y = 2 cos r and

y = —2 cos + Thus, the loudness of the sound varies between
y= X2cost

108. (a) y = sin 1540t + sin 24187t

(b) y = 2 sin 19797¢ cos 43972
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1. infinitely many 2. no, infinitely many

3. 03 x=~—97,-60, ~34,03,28,6.6,9.1 4. (a) 0.30,2.34

() 2, 0.30 + 2k, 2.84 + 2%km 5. % + 2k, 27” + 2k

5
6. — + 21m,~43 + 2k 7. (2K + )7

4
1
8. 176— + e, 1—67—5 + o%km 9. 132 + 2kw, 4.97 + 2

10. —030 + 2kmw, 345 + 2% 11. =047 + 2k, 3.61 + 2km
12, 1.25 + 2k, 5.04 + 2w 13, % F ok 14, % + ki

5
15. 137 + k16, —032 + kar 17 -63 + 2/«,7,7—;— + U

~Ta/6, —5m/6, 57/6, Tm[6, 177/6, 197/6
18. ~§ + 2k77,% + 2y — 573, —m[3, w[3, 57/3, Tm[3, L3

3

19, 5 + 2, o 2k =T/, =S4, w/4, 34, 94, 11m/4
: 4

2. *—37: + 2%k, ;T + 2k

—21[3, —w[3, 4w /3, 5m(3, 107/3, 117/3

21, 1.29 + 2k, 5.00 + 2kw; —5.00, —1.29, 1.29, 5.00, 7.57, 11.28
22. 1.19 + km; ~5.09, —~1.95, 1.19, 4.33,7.47, 10.61

23. — 147 + kmw; =775, —4.61, —1.47, 1.67,4.81,7.95

24, —1.12 + 2k, 4.26 + 2k, ~2.02, —1.12,4.26, 5.16, 10.54,

3/—
1144 25. 2k + V)7 26. % + 2
T S T T
27. —— + 2kmw,— + 2kw 28, —— + 2kw,— + 2
1 7 1 T 28 A T 7 kr
29. 0.20 + 2k, 2.94 + 2km  30. 1.82 + 2kw, 4.46 + 2kwr

3 3
3L ~%+kw,~g+kw 32, —4£+k7r 33.—Z—EJrkTr,—;HkW

2
34. 731 + kw,77r+ k35, — 111 + kr, 111 + knr

3
36. —034 + kar, 034 + kw37 %-‘- ke, «i—r— + kar

5
38. %+kw,—g+lm

2
39, —1.11 + ki, 1.11 + kw,—; + 2k7r,4—373 + 2k

40. —0.25 + km, 1.11 + kw, 025 + kmr

5 7 1
41. % + e, ?” ¥ 2%k 42, —61 + e, —6’3 + 21m,-72Z + e

43. 0.34 + 2kw, 2.80 + 2kmw 44, £1.25 + kar, X111 + kar

45. % + Ok, 57” + 2km 46. 3271 + 2kr  47. No solution

48. No solution 49. 3;3 + 2% 50, kw% + ka, %T + kar

11
51T+ k5 4 2k, o+ 2
2 6 6

, 7
52. T &+ 2k, 777 + e

53.

(SR TCN

3
+ k54, kw,-f + kar
55. k. 0.73 + 2km, 2.41 + 2kxr
56. 7-27 + ki, ~0.85 + 2k, 3.99 + 2

57. 4495° 58, 41.1°
59, (a) 0° (b) 60° 120° (c) 90°,270° (d) 180°
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1. sinx=0,km 2. sinx+ 2sinxcosx =0,

sinx=0,1+2cosx=0 3. —%+ 2k7r,zg+2k7r,323+2k7r

4, No solution 5. (2k + 1), 1.23 + 2k, 5.05 + 2km

6. —Z— + ki, 0.46 + km 7. kw,0.72 + 2k, 5.56 + 2k

8. ki, 1.23 + 2w, 5.05 + 2k 9. % + 2k7r,§67-r* + Yer

10T 1 2 ok 1L T+ ke
4 4 3

K

+ e, (2k + 1)

+ 2k

SRS

2
12. 5+ ke Tt B2+ D,

3 T
14, 2/(77,'-2~ + 2k 15, 2km 16, —1.24 + kW’Z + kar




2kmw 5w 2k

aa
D) =+ == 2 , 117/9,
17. (a) 5 > 3 ®) /9, 579, 7w/9, 11w [0
2
137/9, 177/9  18. (2) % + kw,% + ke

2
) 7/3, 273, 4 /3, 573 19. (a) %4— e, ~37- +

Tm 2km Vo 2kw

L@ —
) /3, 2w/3, 4w /3, 57/3 20, () T R 3
() 717/18 117/18, 1947/18, 237/18, 317/18, 357/18

kar

21. (a) = + 5 ) 57,-/18 117/18, 17%/18, 237/18,
kr 57r k
.[._ P
2° 12 2
M) w/12, 57/12, T /12, 117r/12, 137/12, 17712, 197/12, 237/12

297/18, 357T/18 22. (a) e +

8
23. (a) 4km (b) 0 24. (a) —32 + 4k (b) None
25. (a) 47 + Gkw, S + 6kmw (b) None 26. (a) 2k7w ®d) 0
27. (a) 0.62 + %71 (b) 0.62,2.19,3.76,5.33

28. (a) 0.15 + k—;f 0.89 + 53"7— (b) 0.15,0.89, 1.20, 1.94, 2.24,
2.98,3.29, 4.03, 4.34, 5.08,5.39,6.13 29, (a) kw (b) O, 7
30. (a) 2kw/3 (b) 0, 2m/3, 4w/3
31. (a)——+k7" +k7r,~56—+kﬂ'
M) 7/6, wf4, 517/6 777/6, 57/4, 11w/6
5
32. (a) —+2k7~ 3 T 4 2k, - G
(b) /6, 27r/3, 57/6, 47/3

4
+ 2k, 7" + e

3
33. (a) % + 2k 2T 4 2, —41 + kr

6

() /6, 3[4, 57[6, T[4
Tr 37
3. @ o+ ke, = km  (b) /4, 3w/4, 5w/4, Tm/4

35. (a) 45 36. (a) 3.5

~2ar W M 2w -2 2

-2.5 -t
(+3.14, —2) (£6.28, 1), (£4.71, 1),
(£3.14, 1), (£1.57,1), (0, 1)
®) ((2k + V), =2) () Gk, 1)
37. (a) 2 38. (a) L3
Do A

~10 —-2.5

(-4.71,0), (=3.14, 1),
(1.57,0), (3.14, = 1)

(1.04, 1.73)

) ( + k, \/5)

) (m + 2Um, —1), (g + 2k7r,0)
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39. w/8, 3m/8, 5m/8, 1w /8, 9m/8, 117[8, 13m/8, 157/8
490. 7/3,57/3 41 w/3,2mw(3 42. 0, w2, w, 3m[2
43, w/2, 1m/6, 37w/2, 117w[6 44, 0, 7w/2,3w[2 45. 0
46. /8, 3w/8, 57/8, 1m[8, 9w /8, 1173, 1378, 157/8
47. 0, 48. @[3, 27/3, 4u/3, 5w /3
49. 0, 7/3, 27/3, , 4w /3, 573 50. 0, w/9, w[3, 57[9, 23,
T )9, ar, 11 /9, 4w /3, 13w/9, 573, 1779 51, w[6, 3m/2
52. 1.15,3.57 53. kw/2 54. kw[6
T 2kw 5w 2kw

v
55, — + kr,— + —, — +

S, TR T3 TS

T qu'rr S5
56, — + — + —+2k . +0.
68 46 2k7‘6 7 57. 0, £0.95

58, 1.17, —2.66, —2.94 59. 1.92 60. 0, =093 61. =0.71
62. 0 63. 0.94721° or 89.05279° 64. 0,3, 1,3,...

65. (a) 34th day (February 3), 308th day (November 4)

(b) 275 days 66. (b) 1.047 rad =~ 60°
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. )
1. LHS = sin@(cf’se + Sme) — cosg + S0
sinf  cos@ cos 6

2 .9
:c039+sm6:RHS
cos 6
2. LHS = sec’d — 1 = RHS
3. LHS = (1 — sin?x) cscx — cscx
= ¢scx — sin®xcscx — cscx

1
= —gin’x —— = RHS

4. LHS = —5— = sec’x = RHS
Cos™x
cos?x  tan’x 1
5, LHS = —- — —— = cot’x — ——— = RHS
sm-x sin-x cos™X
1 1 -
6. LHS = 1—1+cosx—(1+cosx)~—m§i
SecC x COs X
1 — cos®x
= = RHS
1 —cosx
COS X Ccos X
7. LHS = = 7 = RHS"
€O0s \(1 - Sln x) m - COS(
8. LHS =1~ cotx — tanx + tanxcot x

il

2 — (cotx + tan x)

cosx  sinx
=2—( - + >:2«
sinx  cosx
1

= ) — ———— = RHS
cCosx smx

cos?x + sin’x

cOS X sin x

2
COs“x X
9, LHS = sin’x — 3 A—cosx+sm\—RHS

sinx  cosx sin’x + cos®x \?
16. LHS = + — = -
cosx  sinx cos x sin x

1 2
AT
COS X Sl X

2sinxcosx 2sinx

2 sin x cos x

11. LHS = 5 5 = = RHS
1 +2cos“x — 1 2 cos“x 2 cosx
cosxcosy — sinxsiny

i2. LHS = ;

cOos X sin y
cosxcosy Sinxsiny  cos sin x
= > Y SEY_ ST pms

cosxsiny cosxsiny siny cosx




