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CHAPTER 6
Additional Topicsin Trigonometry

Section 6.1 Law of Sines

Solutions to Even-Numbered Exercises

A B
c=15

Given: B =45°,C = 120°,c = 15
A=180"-B—-C=15

a
b 135°
10°

A Py B

Given: B = 10°,C = 135°,c = 45
A=180"-B—-C=3%

. c 45 sin 35°
__C g o 198N15° a=——(SnA) = ———— ~ 3650
3= gnc ONA = g 448 snc 45'5”,13;50
. C sin
_ € oo 15(sin45°) b=——=(snB) = ————— ~11.05
b= cEn B) = Gsnr 1225 sinC sin 135
6. Given: A=60°,a=09,c=10
. inA  10sin60°
snc =312 sg ~ 09623 [ C~7421° or C~ 105.79°
Casel Case?2
C = 74.21° C =~ 105.79°
B=180° — A — C ~ 45.79° B=180°— A— C ~ 14.21°
a . 9sin45.79° a . 9sin 14.21°
b= L (ENB) == = =745 b= L (EnB) == = =255

8. Given: A =24.3°,C =54.6°,c = 2.68
B=180° - A—-C=1011°

c 2.68sin24.3°
i T
c 2.68 sin 101.1°
b=Gnc®B =" ~3%

12. Given: C = 85°20",a = 35,c = 50
asinC  35sin85° 20

10. Given: A=5°40",B=815,b =48
C=180"—- A—B=166°5%

b 4.85sin5° 40/
3= gng A= g g1y ~ 3%
b 4.85in 166° 5'
C=gng O = gpg1y 80

sSnA = ey~ 08977 [ A= 4426
B = 180° — A — C ~ 50.43°

c . 50 sin 50.43°
b= Gnc B = Gnes g = B

14. Given: B =2°45,b=6.2,c = 5.8
csnB 58sin2°45

sinC =

b 6.2
A =180° - B — C= 174.68°
b . 6.2 sin 174.68°
a= SinB(smA) ~ T anras 11.99
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937 PART I11: Solutions to Even-Numbered Exercises

16. Given: A= 94°, a = 14.6,b = 14.6. Aobtuseanda < b [J no triangle exists

18. Given: a=45b=5, A=58°
_bsinA 5sin58

SinB =~ 5 —09428 O B=704 orB = 1096°
Cael Case?

B~ 70.4° B ~ 109.6°

C =~ 180° — 70.4° — 58 = 51.6° C~ 180° — 109.6° — 58° = 12.4°

c~ sij'gso(s;n 51.6°) ~ 4.16 c~ Si::so(gn 12.4) ~ 1.14

20. A= 140°,a=48,b = 46

_ sin140°
48

C=180°-A-B=2

:sinA

sinB b (46) = 0.6160 (1 B = 38.0

a 48 .
c—msmC—SmMOOst ~ 2.6

22. Given: A=60°,a=10

10
Onesolutionifb<10orb = ——.
@ utont Sin 60

10
sin 60°°

(b) Two solutionsif 10<b<

c) No solutionsif b > — .
© u ! sin 60°

24. Area = %acsin B= %(103)(58) sin 74.5° = 2878.4 sq. units

26. A=515,b=45c= 22 28. C = 84°30",a = 16,b = 20
Area = 3bcsin A Area = ;absinC
= (3)(4.5)(22) sin 5.25° ~ 4.529 5. units = ()(16)(20) sin 84.5° ~ 159.3 5. units
30. (@

e " 20°50" = 20.83°
20°50'
40m

(b) A =180 — 98° — 20.83° = 61.17° (or 61°10’)

40 _ h o p - 40sin(20°50")
SnA  sn(20°507) Sn6L17

(©) h=162m




938 PART I11: Solutions to Even-Numbered Exercises

32. Given: A= T74° — 28° = 46°,
B = 180° — 41° — 74° = 65°, ¢ = 100
C = 180" — 46° — 65° = 69°

c . 100 | .
a=—=snA) = sin 46°) = 77 meters
sin C( ) sin 69°( )
34. (a) 186 17505
z
8000t y
y X
(© =

sin712° sn90°
Xsin71.2° =~ 119289.1261 sin 71.2°
112924.963 feet =~ 21.4 miles

<
I

U

1
36. A=20,B=90°+ 63° = 153°,c = 10(4) =25
C=180°—-20°—153° =7°
C 2.5sn153°
b=—-(snB)=—————=1931
smC( ) sin7°

d=bsnA=931sn20° = 3.2 miles

38. A=55°,B=180°—-72=108,¢c=22
C =180° — 55° — 108° = 17°

c

a=m(smA)

22 o
= Sn1r (sin55°) =~ 6.16

h = 6.16 sin 72° ~ 5.86 miles
sin(42° — 6)  sin48°
10 17
sin(42° — ) ~ 0.43714
0~ 16.1°

40.

X 9000

® §h175 = sniz

X =~ 119289.1261 feet ~ 22.6 miles

(d) = 119289.1261sin18.8° ~ 38,442.8 feet




939 PART I11: Solutions to Even-Numbered Exercises

sna sSnpg
42. (a) 9 ~ 18 () y=m—a— B=m— B — acsin(0.5snB)
sna =05snp c _ 18
a = arcsin(0.5sin B) sny snp
(b) : o 18siny 18sin[w — B — arcsin(0.5sin B)]
snpg snpB
d =
0 3.14
-1
Domain: 0<B< 0' . . . }ase
Range O0<a< 7/6 0
Domain: 0<B<
Range: 9<c<27
© 0 0.4 0.8 12 16 2.0 2.4 28 | Asp . 0c2m.
0 0.1960 | 0.3669 | 0.4848 | 0.5234 | 0.4720 | 0.3445 | 01683 | Aq B mc 0.
Undef. | 25.95 | 23.07 19.19 1533 | 12.29 10.31 9.27

44. True. No angle could be 90°.

0

46. (&) A= %(30)(20) sin(e + g) - %(8)(20) sin, — %(8)(30) sin

3
= 3008in56— 808ing— 120sin 6

. 30 .0 .
= 20[155|n2 - 4sm5 — 6sn (9}

(b) 200

0

(c) Domain: 0< 0 < 1.6690
The domain would increase in length and the area would increase if the 8 centimeter line segment were

decreased.
9
48. cot 6 = >
2 2/8
Sn0=-"/8%~""g

2)2 9 _ 985

cos(9=cot0-sin0=g<— — =
2\ V85 V85 85
V85

9= —>—

9



