876 PART I11: Solutions to Even-Numbered Exercises

88. Let « = arcsinxand B = arccosx. Then, sina = xand cos B8 = X. Thus, sih @ = cos 8 which implies that «

and B are complementary angles and we have
at+ B =

arcsin X + arccosx =

NIy NI

90. 840° is cotermina with 120°. Quadrant |1

SN 840° = sin 120° = ?
1
€c0s 840° = cos 120° = 5

tan 840° = tan 120° = — /3

94. y=%sin(x+ )

Amplitude = 1
2

Period = 27

Phase shift: —

VA

Section 4.8  Applications and Models

Solutions to Even-Numbered Exercises

2. B=56°c=15
A=90°—56°=34°

sinB=gD b=csnB=5sin56° = 12.44

cosB=%D a = ccosB = 15cos56° = 8.39

92. %T is coterminal with %T Quadrant IV
. 177 . 57w ﬁ
Sn=g-=sn7 = -7
cos&Tzcos":’iT:1

3 3 2
tani; = -3

96. y=%tan(x+7—27>

Period = 7
Asymptotes: x = 0, X = 7

4. A=74,a= 405
B=90"—-74 =826

a a 40.5
tnA =00 b= = =2 ~31183
snA=30c=-2 = 405 45
(o sna sn74



877 PART I11: Solutions to Even-Numbered Exercises

6. a=25c¢c=35
b= .c2—a= /35— 252 = /600 = 24.49

sinAngl A= arcsiné
c c
25
= arcsin — = 45.58
35
cosB = a 1 B= arccosil
c C
25
= arccos — = 44.42°
35

8. b=172c=835
a=.Jc2—- b= /667641 ~ 8.17

COsA = 9 [ A = arccos <9> = arccos <ﬂ) ~ 78.11°
c c 8.35

sinB=%D B = arcsin(%) ~ 11.89°

10. B=65°12",a = 14.2 12. 6 = 18°, b = 10 meters
A=90"°—-B=090°— 65°12" = 24° 48’ dtitude
a a tan 6 = b/2
cosB=-011 c=——-
c cosB

. b
dtitude = —tan 6
14.2 2

=—————=3385
(o] / 1
b C0s65° 12 = EO tan 18° = 1.62 meters
tanBngEI b=atanB
= 14.2 tan 65° 12’
=~ 30.73
14. 9 = 72.94°,b = 3.36 cm
tan 6 = dtitude
b
2
dtitude = Etan 0= @tan 72.94° = 5.47 cm

2 2



878 PART I11: Solutions to Even-Numbered Exercises

h
22 sSin50° = ——

850 850

16. (@ tan6=—[] L = —— = 850 cot

L tan 6

() 0| 10° 20° 30° 40° 50°
L | 4821 | 2335 | 1472 | 1013| 713

(c) No, the cotangent function is not a linear function.

18. (8) tan 6 = - [7 h = 130tan 6

130

(b) 6| 10° 15° 20° 25° 30°

h| 229 | 348 | 473 | 60.6 | 751

20. tan28° = = [ a= 100 tan 28°

100
a+s
100
a + s = 100tan 39.75°
s= 100tan 39.75° — a

= 100 tan 39.75 — 100 tan 28°
~ 30 feet

tan 39.75° =

100
h = 100 sin 50° =~ 76.6 feet

100

50° ]

850

130

39.75°

100 g

24. (a)
1231t

AN

1
17§ ft

125
b) tan 0 = =%
(b) tan 6 173
12;
c) 0= arctan—7 = 35.8°
© 173
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26. tan 6 =

28. sin18° =

30.

250
2.5(5280)

0=arctan( 250 )

2.5(5280)
~ 1.1°

h
—275(s)

h
ST 275¢6n18°

10000
m =~ 117.7 seconds

16000
m ~ 188.3 seconds

If h = 10,000, s =

If h = 16,000, s =

0
100x

" 12x =
s 2y Y

12x
Angle of grade; tan 6 = 100x

0 = arctan 0.12 = 6.8°

y
21,120

y = 21,120 sin § = 21,120 sin(arctan 0.12) = 2516.3 feet

Change in elevation: sin 0 =

32. 90° — 29° = 61° (20)(6) = 120 nautical miles

; - - . )
sn6l° = 120 [7 a = 104.95 nautical miles

o_ b - -
Ccos61° = 120 O b = 58.18 nautical miles

d
tanl4°=;[| X = d cot 14°

d d
30— x 30— dcot 14°
30 — dcot 14°
d
30 — dcot 14°
30
cot 34° + cot 14°
=~ 5.46 kilometers

tan34°=gIZI
y

cot34° =

d cot 34°

2.5miles
7 0
250 feet

(Not drawn to scale)

275(9)

18° d

Q
(2]
=
N
o
n————F—> =2

85

36. tan 6 = —— [J 6~ 27.98

160

Bearing: S27.98° W

N

85 1PI ane
E

0

160

6,

Airport



880 PART I11: Solutions to Even-Numbered Exercises

38.

cot 55° = % O d= 7 kilometers

D
cot 28° = 0 [0 D = 18.8 kilometers

Distance between towns:
D — d = 18.8 — 7 = 11.8 kilometers

42. L, =2x+y=80 m =2

all-

Ly=x—-%=—-400 m, =

m—-m
1+ mm
m—-m
1+ mm
5 - (-2

1+3(-2)
= arctan(S%) ~ 74.7°

tana =

a= arctan’

= arctan

35
c=—=175
2
sin15°=il
c

a=csnl15 = 175sn15° = 453
Distance = 2a = 9.06 centimeters

40.

48.

h
25°

X
(Not drawn to scale)

e,

x-18
(Not drawn to scale)

tan 2.5° = D, tan 10° = h
X X

— 18
h h
X=tn25* a1 T 18
h _ h +18:h+18tan10°
tan2.5° tan 10° tan 10°
htan 10° = htan 2.5° + 18(tan 10°)(tan 2.5°)
_ 18(tan 10°)(tan 2.5°) I
h =10 —enas ~ L04miles~ 5518 feet
av/2
AU
a
2
tan 6 = a\af =2
6 = arctan /2 =~ 54.7°

. . a
sin 30 24

a=24sn30° =12
Length of side = 2a = 2(12) = 24 inches
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1
50. 52. d = ~ cos 207t
2 1l 1
(@ Maximum displacement: |a| = ‘2’ =5
(b) Frequency:
1 o _0m_ .
tan 0 = E 2T 2
(c) Least positive valuefor t for whichd = O:
2
0= arctané = 0.588 rad =~ 33.7° %cos 20t =0
18 cos20@t =0
cosf = —
a
T
18 207t = —
a=-——=~216 2
cos 6 T 1 1
t=—-¢ = —
21. 2 20 40
=20 _ 108 i
2
¢ =90 — 33.7 = 56.3°
. 6
sing = —
¢ b
6
=—=72
sin ¢
c= 1082+ 7.22 =~ 12.98
54. d = 1 sin 7927t
. 64 T
(@ Maximum displacement: (c) Least positive valuefor t for whichd = 0.
1 1 1 .
=== —Sin7927t =0
3 ‘64‘ 64 64 i
(b) Frequency: sSn72x#t =0
7927t =
£:7927T:396 Rt =7
2 2 t = T _ 1
- 792w 792
56. Displacementatt = 0isO[] d = asin ot 58. Displacementatt = 0is2 ] d = acoswt
Amplitude: |a] = 3 Amplitude: |a] = 2
2 2
Period: " =60 w=— Period: <7 =100 w =
w 3 1) 5

. [t Tt
d—3sm<3> d—200s(5>
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60. Att = 0, buoy isat its high point [0 d = acos wt.
Distance from hightolow = 2|a| = 3.5

jal = <
4
. . ) 2 T
Returns to high point every 10 seconds: Period = — = 101 o = 5
w
7 Tt
d= 4cos 5
62. (a
@ 0 L, L, L, +L, ®) 05 2 3 76
2 3 ’ sin05 | cos05 |
23.0
01| §n0.1 | cos0.1 2 3
06 | = 7.2
2 3 a1 sin0.6 | cos0.6
02| = .
sin0.2 | cos0.2 07 2 3 70
2 3 | sn0.7 | cos0.7 |
03| = 9.9
sin0.3 | cos0.3 2 3
08 | = 71
2 3 sin0.8 | cos0.8
04| — 84
sin04 | cos0.4 . .
The minimum length of the elevator is 7.0
2 3 meters.
L=Li+Ll=F—+ .
© 172 sn6# coso C) \\/
00 L L L 1.57
From the graph, it appears that the minimum
length is 7.0 meters, which agrees with the
estimate of part (b).
64. (a) and (b) (© A=3(b, + byh
_ 4 ;
Base1l| Base?2 Altitude | Area =328+ (8+16cosf)j8sin g
8 | 8+ 16cos10° | 8sniC° | 221 = 64(1 + cos 6)(sin 6)
8 + 1600s20° | 8sin20° | 425 @

8 + 16 cos 30° 8sn30° 59.7
8 + 16 cos 40° 838n40° 72.7 I
8 + 16 cos 50° 8sn50° 80.5 ok . . . %
8 + 16 cos 60° 8sn60° 83.1

8 + 16 cos 70° 8sn70° 80.7

Maximum is 83.1°

| 00| 0| | 0|

Maximum is 83.1°



