Chapter 9

Applications of Trigonometric Functions

9.1 Applications Involving Right Triangles

1. b=5 p=20°

b 5 5
=2 ® sin(20°)=

snp =g @ sn(20) Sn(20°)  0.3420

5

5
tan(20°) ~ 0.3640

® c= »14.62

® a=

»13.74

olon ol

tanp :g ® tan(20°)=
o =90°- = 90°- 20° = 70°

2. b=4, p=10°

Snp=2 ® SNI0)=2 ® C=——p—»—2»230
C C sin(10°)  0.1736
4 4

tan[izg ® tatﬁlO)°=§ ® 22.7

a= » »
taff10p  0.1763
a =90°- 8 =90°-10°=80°

3. a=6, p =40
cos[i:% ® 0051(400):—6 ® c=—2 6

= » » 7.83
cos(40°)  0.7660

C
b b
tanf=— ® tan(40°)=—
p== (40°) =2
o =90°- f =90° - 40°=50°

® b=6tan(40°) » 6x0.8391) »5.03

4, a=7,p =50
cosﬁz% ® 0051(500):—7 ! l

® c= » »10.9
cos(50°)  0.6428

Cc
b b
tanfp =~ ® tan(50°)== ® b= 7tan(50° » 7%(1.1918) » 8.3

=
o, = 90°- B =90° - 50°= 40°
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Section 9.1  Applications Involving Right Triangles

b=4, a=10¢

tanoc=§ ® tan(l°)=2 ® a=4tan(10°) » 4X0.1763) »0.71

4 4

® c= » »
cos(10°)  0.9848

4.06

oln &I

coso. = g ® cog10°) =
B =90°- cu = 90°- 10° = 80°
b=6, o =20°

tano :S ® tan(20?)=2 ® a=6tan(20% » 6(0.3640) » 2.2

6 6

® c= » »
cos(20°)  0.9397

6.4

olo olw

cosa :g ® cog(20°) =
B =90°-a =90°- 20°=70°

a=5, o =25°
cota :E ® cot(25°) == ® b=>5cot(25° »5x2.1445) »10.72

(O30 Rop

csca :g ® cso(259) :-g ® ¢ =5csc(259) » 5X2.3662) »11.83
B = 90°- o = 90° - 259= 65

a=6, a =40°

cota :E ® cot(40°) :g ® b=6cot(40°) » 61.1918) » 7.15

csca =§ ® csc(45°)= g ® c=6csc(409) » 6X{15557) »9.33
B = 90°- o0 =90° - 40°= 50°

c=9, B =20°
sinp :E ® sin(20°)= g ® b=9sn(20°) » 9x(0.3420) » 3.08
cosa = g ® cos209) :g ® a=9cos(20°) »9x(0.9397) » 8.46

a = 90°- 0 =90°- 20°= 70°

¢ =10, a =40°
sina. :g ® sin(409) :1% ® a=10sin(40°) »10X(0.6428) » 6.43

Ccoso. = g ® cog(40°) :1% ® b =10c0s(40°) »10%(0.7660) » 7.66
B = 90°- o =90°- 40°=50°
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Chapter 9 Applications of Trigonometric Functions

12.

13.

14.

15.

16.

17.

b=
2=a2+p?2=52+3=25+9=34 ® c =434 »5.83
a

oo|<.n |

»1.6667 ® o »59.0°

B = 90°- o =90°- 59.0°=31.0°

a=2 b=8

?=a?+b?=22+82=4+64=68 ® c=68»8.25
tana :g: % 02500 ® a »14.0°

B =90% a =90°% 14.0% 76.0°

a=2 ¢c=5
c?=a’+h? ® P =c-a=5-22=25-4=21 ® b=4J21» 458
sna_i‘_% 04000 ® a » 23.6°

B =90%a =90% 23.6%=66.4°

b=4 ¢c=6

c®=a’+b? ® @ =c?-0b2=6°-42=36-16=20 ® b=20 » 4.47
cosoc—E:E 0.6667 ® « »48.2°

B =90 o =90° 48.2°= 41.8°

CT

c=8§ a=3%5°

I sn(35°)=< ® a=8sin(35%) »8(0.5736) » 459 in.
3 a
u cos(35°)== ® b=8cos(35°) »8(0.8192) » 6.55 in.

oloc Ol

1° sin(40°):% ® a=10sin(40%) »10(0.6428) » 6.4 cm.
b
cos(40°) = % ® b=10cos(40°) »10(0.7660) » 7.7cm
=25, a=5
. sin(25°) == ® c=-— » »11.83in
5 c sin(25°) ~ 0.4226
a=25° b=5
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Section 9.1  Applications Involving Right Triangles

C
a
A cof25) =2 ® ¢=— > _ 5520,

5 c " cos(25°)  0.9063
a :%, a=3
C 3 S @_22’ ® c= 3 - » 3 »7.8m
8 . &0 0.3827
sing=~+
5 880
o :%, b=3
zﬁﬁiijja
5
3 COaE+:§ ® c= 3 - » 3 »3.2m.
80 c Coa?i(? 0.9239
aé—f
89
c=5 a=2

Sina:%:OAOOO ® a»236 ® =90 a =90°- 23.6°» 66.4'

c=3 a=1
Sino = ?];’» 03333 ® a»195 ® pB=90° a =90° 19.5°» 70.5°

tan(35°) = %) ® b=100tan(35°) » 100(0.7002) » 70 feet

tan(40°) -2 o b = 100tan( 40°) » 100(0.8391) » 83.9 feet
100

tan(85.361° ) = 8—% ® a=80tan(85.361°) » 80(12.3239) » 985.9 feet

2
(]
X tan(25°) = @ ® x= 100 » 100 » 2145 feet
X tan(25°) 0.4663
50
tan (200) = 5—0 ® x= 0 » 0 » 137 meters
X X tan(20°) 0.3640
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Chapter 9 Applications of Trigonometric Functions

305
(200) = 3—05 ® x= 305 » 305 » 838 feet
tan(20°) 0.3640

X

22
X sin(70°) = é ® x=225n(70°) » 22(0.9397) » 20.67 feet

%

28.

32° 20° x

50
h h

40°) == ® =

o) =3 © X o

an(32° h ® h= 0 32° o Ob 320
= — 50)t = 50=t

tan(32°) = 50 (x+ 50)tan( étan + Q;ar( )

h= %0_ + 50—0 6249

h=0.7447h+ 31.245® 0.2553h = 31.245® h» 122.4

29. opposite side =10 feet, adjacent side = 35 feet
0

o == »02857 ® 6= tan 1§!1(3+» 15.9°
35 359

30.

0 0 =P _5 @ «=805°
@ [ 50

31. Let h represent the height of Lincoln's face.
. tan(329) 8—20 ® b= 800tan(32%) » 800(0.6249) » 499.9

ki (;‘ ® b+ h=800tan(35°) » 800(0.7002) » 560.2

b tan(35°) =
800 h=(b+h)- b=560.2- 499.9 » 60.3 feet
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32.

33.

34.

35.

36.

Section 9.1  Applications Involving Right Triangles

b A

tan(32°) = e =22
PN\ X tan(32°)
500 500 500
° tan(ZP)=— ® =
3 2 (2) Y Y= a2
Distance = x+y= S0 + S0 » 800+ 1178 =1978 feet

8

5

tan(32°) " tan(239)

190 190 190

in(219=—" ® x= 530 ft.
w0 SN2} =70 @ x sn(219 ~ 0.3584

0
h sin(25°) = 8—2 ® h=280sin(25° »80(0.4226) » 33.8 ft.

0) =X — 0
— tan(35.1°) = =5 ® x=789%an(35.1°) » 789(0.7028) » 555 ft

2200 sinl7°= 2200 ® x= _2200 » 2200 » 7525 ft.
X sin(17°) =~ 0.2924
30 30
X = »
tan(15°)  0.2679
Thetruck istraveling at 111.96 ft/sec.

»111.96 feet

tan(15°) = 3—)? ®

11{&6 ft 1 mllet 3600rsec > 76.34mi | hr
tan(20°)=£) ® x=—2 30 6240 fent
X tan(20°) 0.3640

Thetruck istraveling at 82.42 ft/sec.
82£c2 f{ ; mllet 3600rsec 5 56.20mi / hr
A ticket isissued for traveling at a speed of 60 mi/hr or more.
60 mi 5280 ft lhr  _ 88 ft / sec
hr mi sec '

If tanB < % the trooper should issue aticket.
A ticketisissued if 6 <18.8°
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Chapter 9 Applications of Trigonometric Functions

38.
12

3
:I tana = % =025 ® a»14.0¢

39. Findangle 6 : (seethefigure)

-1 _ - 63.40
tanh = ===2 ® 6=634

DDAC =40% 63.4°=103.4°
DEAC =103.4% 90°=13.4°

The bearing the control tower should useis S76.6°E.

40. Find angle AMB and subtract from 80° to obtain 6 .
M

tanDAMB=%=2 ® DAMB=63.4°
0 =80°- 63.4°=16.6°

B The bearing is S16.6°E.

41. tana :%-5—6:;5 ® o =14.9

42. The height of the beam above the wall is 46 — 20 = 26 feet.

tano6 =%=2.6 ® 0 »69°

43. Thelength of the highway = x+y+ 2z
$nd0?) =2 ® x=—t— »156mi

X sin(40°)
sin(50°):% ® z=gn(500) »1.31 mi y

1 1 . Lo N\
tan(40° == ® a= 1.19 0 ;
an(40°) 5 a (409 »1.19 mi 14029 0 130

3

tan(50)= = ® b=—r—»0.84mi

b tan(50°)

aty+b=3 ® y=3-a-b=3-119-0.84=0.97mi
The length of the highway is: 1.56 + 0.97 + 1.31 = 3.84 miles.

a@0_ 3960

4. @ K35 3980+ h
(b) d=39606
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45,

46.

47.

48.

Section 9.1  Applications Involving Right Triangles

@d 0 3960
© “%79200 3960+ h
a . %@5002: 3960
79200 3960+ h
0.9506 = —>200
3960+ h

0.9506(3960 + h) = 3960 ® 3764 +0.9506h = 3960® 0.9506h =196

h » 206 miles
ed o 3960 3960

(© 79200 3960+ 300 4260
9 ,03775® d»2990 miles
7920

» 0.9296

In order to see George's head and feet the camera must be x feet from George.

Solve:

tan(20°):§' ® x= »10.99 feet X

) =]
The camerawill need to be moved back 1 foot to see George's feet.

X
5 sin(15°):?( ® X=-= > » > »19.3 ft.

sin(15°) ~ 0.2588

r—\l~<

sne == =vy; cosO = % =X

@ A=2xy=2co$snod

(b) 2co®sinh =2sinH coso =sin(20)

(c) Thelargest value of the sine function is 1. Solve:

sin(®) =1® 28=%®6=%

_ @0 P2 snRo JE
(d) *~%Kz 2 e
2

Thedimensionsare ¥2 by -

Let b represent the base of the triangle.
: ® h= g b_ ® b=2 299
COS%— = _S S%O%— . 8_ = T Sxsi rg— :

ap oiEe o}
:-b><h Qsmngzﬁsmosg—% sz><3|r‘n(a£—cosaeEj =& xsin0
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Chapter 9 Applications of Trigonometric Functions

49. Find 0: (seefigure)

Coso = ﬂ » 0.99998269

e (0]
g3960+ 36290
52800

0 » 0.00588439 radians
Find the arc length from the base of the lighthouse
to the horizon:

s=r6 = 3960(0.00588439) » 23.3 miles
The distance from the ship to the horizon point is40 — 23.3 = 16.7 miles.

=5-187 000421717
r 3960

If h isthe height of the ship, c05(0.00421717) =

Solvefor h:
(3960 + h)cos(0.00421717) = 3960
_ 3960
~ c050.00421717)
The ship would have to be 186 feet tall to see the lighthouse from 40 miles away.

3960
3960+ h’

- 3960 » 0.0352 milesor »186 feet

The distance from the plane to the horizon point is 120 — 23.3 = 96.7 miles.

=5-267 002441919
r 3960

3960
i i €05(0.02441919) =
If h isthe height of the plane, cos( ) o501 T
Solvefor h:
(3960 + h)cos(0.02441919) = 3960
— 390 ___ 29605118 milesor » 6230 feet
c0g0.02441919)

A plane at an altitude of 6230 feet could see the lighthouse from 120 miles away.
The brochure understates the distance from which the lighthouse can be seen.
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