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Section 4.8

Applications and M odels

m  You should be able to solve right triangles.

m  You should be able to solve right triangle applications.

m  You should be able to solve applications of simple harmonic motion: d = asinwt or d = a coswt

Solutions to Odd-Numbered Exercises

1. Given: A=25°,b =10

tanA =277 a=btanA = 10tan 25° ~ 4.66

b
b b 10
COsA = c [Jc= cosA _ cos (259 ~ 11.03
B =90° — 25° = 65°
B
a
L] ™~
C b=10 A
. Given:a=6,b =16
cc=a2+ b?[J c= /292 = 17.09
a &6 3 .
tanA—B—ED A= arctan<§) ~ 20.56

B = 90° — 20.56° = 69.44°

3. Given: B=71°, b=24

b 24

b
0 a

an a tanB tan71° 8.26
. b b 24
smB—CD C_sinB_sin71°~25'38

A=90°—T71°= 19°

. Given: b = 18,c = 42

a= - b= /1440 ~ 37.95

18 3 .
COSA = e O A = arccos <?> ~ 64.62

B = 90° — 64.62° = 25.38°
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= o 4 = h
9. A=12°15, ¢ = 4305 1o =g
B=00°— 12°15 = 77° 45 2
. a 1
12° 15’ = _1
sin 4305 h 2b tan 0
a = 430.5sin12° 15’ ~ 91.34 1 _
h =4 tan52° ~ 2.56 in.
b
12°15' = ——
cos 4305 !
b = 430.5 cos 12° 15" ~ 420.70 "

0 r g

B \<—%b—>|<—%b—><

c=430.5
a I b
12°15'
b A

C

13. tanf=—[J h = %b tan 0 = %(14.2) tan (41.6°) ~ 6.30 feet

N =

60 N
15. (@ tane—f 17. (@) sn6 = 20 /\

w0 h=20sn§ E
an VA=l
= 60 cot 6
f . (b) |6 |60° | 65 | 70° | 75° | 80°
L h [17.3 | 181 | 188 |19.3 | 19.7

© |6 |10°0 | 200 | 30° | 40° | 50°
L [340 | 165 | 104 | 72 | 50

(¢) No, the shadow lengths do not increase in
equal increments. The cotangent function

is not linear.
19. (@) I (b) Let the height of the church = x and the height of the
;‘ church and steeple = y. Then:
o _ L 0 g— l
tan 35 50 and tan47° 40 50
N X = 50 tan 35° and y = 50 tan 47° 40’

h =y — x = 50(tan 47° 40’ — tan 35°)
(© h=~ 19.9feet
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. o X
21. sn3l5 = 2000 7
. 4000
X = 4000 sin 31.5°
=~ 2089.99 feet
. 4000
25. snf = 4150
0 = arcsin 4000
4150
0= 745°

a=90°— 745 = 155°

. o X
29. sin9.5° = 2

X = 435n9.5° = 0.66 mile
31. The plane has traveled 550(1.5) = 825 miles

. . a - .
sin 32° = 825D a =~ 437.2 miles north

o_ B - ;
cos 32° = 8ZSD b = 699.6 miles east

33. 6 =32°, ¢ = 68°. Note: ABC form aright triangle.

(@ a=90° — 32° = 58°
Bearing from Ato C: N 58° E
(b) B=6=32
y=90°— ¢ =22
C=B+y=5&

23.

27.

75
tan 0 = %
15 o
0 = arctan (E) ~3829°
N 0
95
Since the airplane speed is

(275 ft)(eo Se_c) — 16500,
Sec min min

after one minute its distance travelled is 16,500 feet.

. a
sin18° =
16,500 16500
a
a = 16,500 sin 18° e
~ 50099 ft
4
/\/rl X
9.5°
N
58° .
| €1,
w 32 E
b

tanC=E O tan54°=% 0 d=68.82yd

50

50 R
3. tan§ = o= [J 6= 550

Bearing: N 55.0° W

Port 50

22

o) LS T T T T S S S S S |
14

35

Ship
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37.

39.

41.

43.

45,

tan 6.5° = 3720 O d= 3071.91ft

350

tan 4° = F O D = 5005.23 ft

Distance between ships. D — d = 1933.3 ft

a
tan 57° 2; 0 x=acot57°

a
tan16° = — o
an X + (55/6)
a

tan 16° =
an acot57 + (55/6)

4
cot 16° = acots (55/6)

a

acot 16° — acot 57° = % O a= 3.23miles

~ 17,054 ft
3 5 3

Ly 3x—-2y=50 y= EX_ 5 l m1:§
Ly x+ y=10 y=—-x+10 m=-1

—1-(32) ‘—5/2‘
t = = :5
ana ’1+ -D@E2)| |12

a = arctan 5 = 78.7°

The diagonal of the base has alength of /a2 + a2 = /2a.

Now, we have:
tan 6 = -2 i
J2a /2 2
6 = arctan i 6
= 7 =
0 =~ 35.3°
cos30° = b
r
b = cos30°r
E
2

y=2b=2<23r>=\@r
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d b
47. §n36°=— [0 d~ 14.1 49. tan35° = —
sin 36 24 d 068 9. tan 35 10
Length of side: 2d = 28.2 inches b=10tan35° =7
10
/ cos35 = —
a
10
= ~ 122
a cos 35°
10 10
a
\ 450 359
10 10 10 10
1
51. d = 4 cos8nt 53. d = Bsm 1407t

(@ Maximum displacement = amplitude = 4

1) 8w
(b) Frequency = =_— 1407

1
(@ Maximum displacement = amplitude = 6

em em (b) Frequency =
= 4 cycles per unit of time 2 2
© 87Tt=7—27 O t=1—16 — 70 cycles per unit of time
1
1407t =7 O t=——
(©) 1407t = = t 120
55. d = 0whent =0,a = 8, period = 2 57. d =3 whent =0,a = 3, Period = 1.8
Used = asinwt sinced = Owhent =0 Used = acoswt sinced = 3whent = 0
ﬁZZDWIﬂ' EZl.SDW:@W
w w 9

Thus, d = 8sin ot Thus, d = 3 cos (%wt)

59. d = asnwt

Period = om_ 1
o  frequency
2m _ 1
) 264

o = 2m(264) = 5287

1
6l y= Zcosl6t, t>0
@ os

\AAAAAAR
VVVVVVVY

-05

o
w

14

g 2T
(b) Period: 68 seconds

O t= il seconds.

1 T
(© 4 cos 16t = 0 when 16t = 2 2
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t
63. St) = 18.09 + 1.41 sin(Z + 4.60)

2 b) The period is 12 months, which corresponds to 1 year.
@ ( p esp y

65. (a) -

832 15

Iy T o0 b=

56 b 6

zz °

£ 3 Shift d = 143 — 63 =8
t
onts" S S=d+ acosht
S=8+6.3 cos(gt)
(c) Period: 2m _ 12 The model is a good fit.

1
(b) a=(1430 - 1.70) = 63

(©) Theamplitudeis 1.41. This gives the maximum change

)/\ in time from the average time (18.09) of sunset.

)

Average sales
g &

(in millions of dollars)

w o ©

t
2 4 6 8 10 12
Month (1 « January)

This corresponds to the 12 months in ayear. Since the sales of outerwear is seasonal, this is reasonable.

(d) The amplitude represents the maximum displacement from the average sale of 8 million dollars. Sales are great-

est in December (cold weather + holidays) and least in June.

H o _ o _ o °) — % —
67. Fase. The other acute angleis 90° — 48.1° = 41.9°. Then tan (41.9°) ad] 2256

x 1 :2x3+x2—x—6
X+6 2xX+1 (xX+6)(2x+1)

69.

A, —13x+4 X+ -18& _ (x—4HBx -1 x(x—3)(x+ 6

& 0 a=2256-tan (419

e+ 12 12x2 — 4x (X + 2)(x + 6) 4x(3x — 1)
_ (x=4(x-73) P
= ax+2 XTO0763
73. =54 75. In(x2 + 1) = 32
2x = In54 X2+ 1=¢e32
X = 3In54 ~ 1.994 X=+.e2 - 1~ +4851

77. arc cos0.13 = 1.44 or 82.53° 79. arcsin(—0.11) = —0.110r —6.32°



