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CHAPTER 6
Additional Topics in Trigonometry

Section 6.1 Law of Sines

m |f ABCisany oblique triangle with sides a, b, and c, then the Law of Sines says

a b c
sinA sinB sinC’

m  You should be able to use the Law of Sines to solve an oblique triangle for the remaining three parts, given:
(& Two angles and any side (AASor ASA)
(b) Two sides and an angle opposite one of them (SSA)
1. If Aisacuteandh = bsin A:
(8 a<h, notriangleis possible.
(b) a = hora>b, onetriangleis possible.
(c) h<a<hb, two triangles are possible.
2. If Aisobtuseandh = bsin A:
(8 a< b, notriangleis possible.
(b) a>b, onetriangleis possible.
m  Theareaof any triangle equals one-half the product of the lengths of two sides times the sine of their includ-
ed angle.

A=%absinC=%acsinB=%bcsinA

Solutions to Odd-Numbered Exercises

1. Given: A=30°,B =45, a= 12 C
12 A
a . oo _
b_siTA(s'” B) = sjn30°(s'”45) =122 = 16.97
a . 12 . o
c= m(sm C) = sin30°(sm 105°) =~ 23.18
3. Given: A= 10°,B = 60°,a = 4.5 c
o b \a=45
C = 180° — 10° — 60° = 110° i —
a . 45 o
b= w(sm B) = sn 100(sm 60°) = 22.44
c= -2 (€nC) = -2 _(6n110°) ~ 24.35

snA sin 10°
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291 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

11.

13.

15.

. Given: A=36°,a=10,b=4

snB = bS;A - 491'036 ~ 02351 [ B~ 13.60°

C=180°— A— B =180° — 36° — 13.60° = 130.40°

SnaEnC) =

(sin 130.40°) ~ 12.96

sm A 36°

. Given: A =150°, C = 20°, a= 200

B =180° - A— C=180° — 150° — 20° = 10°

a
b= 2 (snB) = SN 10°) ~ 69.46
anAS"E) 150°( )

c= .i(sinC) =

A 1500(sm20) ~ 136.81

. Given: A=83"20", C=54.6°, c =181

B=180"—- A— C=180°—83°20" — 54°36" = 42° 4’

c
a=—=(snA sin 83° 20’) = 22.05
sin C( ) = 546°( )

c .
b= SinC(smB)

8.1
42° 4’) =~ 14.
oS4z 4) = 1488

Given: B=15°30", a= 4.5, b= 6.8
asnB 45sn15° 30

SnA = — ~ 017685 O A~ 10° 11’
b 6.8
C=180° — A— B~ 180° — 10° 11’ — 155° = 154° 10’
b 6.8
— 2 (6nC) = >° (gn154°19") ~ 11.03
¢=gnB®"% = gn1s 30" )

Given: A= 110°15", a=48, b= 16
bsnA 16sin110° 15

snB = = ~ 031273 0 B= 1813
a 48
C=180°—- A— B = 180° — 110° 15" — 18° 13’ = 51° 32’
a . 48 , o oy
c= SinA(sm C) = Sn 110° 15/(sm 51° 32’) = 40.05

Given: a= 45, b =128, A =58
h = 12.8sin58° =~ 10.86

Since a < h, no triangle is formed.
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17. Given: A=58°,a=114,b = 128
_ bsnA 128sin58

snB a 114 =~ (09522 [1 B = 72.21° or 107.79
Casel Case 2
B = 72.21° B = 107.79
C = 180° — 58° — 72.21° = 49.79° C = 180° — 58° — 107.79° = 14.21°
a 114 i a . 114 .
c= m(sm C) = e 580(sm 49.79°) c= TnA(sm C) = sin58°(sm 14.21°)
=~ 10.27 =~ 3.30
(3
19. Given: A = 110°,a = 125,b = 100
inA 1l in 110°
sng = DSNA_100Sn 10" 2ni7e 1) B~ ag7a0
125
C=180°—-A—-B=2126°
a . 125sin 21.26°
c= sinA(Sm C) = Snle 48.23
21. Given: A=36°, a=5
Onesolutionif b<5o0rb = —; .
@ sin 36°
5
b) Two solutionsif 5<b< .
(b) Two solutions sin 36°
(c) No solution if b > 5
sin 36°
23. Area:%absinc 25. Area:%bcsinA 27. Areaz%acsinB
= 1(6)(10) sin(110°) = 1(67)(85) sin(38° 45) = 1(92)(30) sin 130°
=~ 28.2 square units =~ 1782.3 sguare units =~ 1057.1 sguare units
29. Angle ¢ CAB = 70° @ o
AngeB=200+14=3¢ .. LT

16 h 16 sin 34°
® §n70° = snze O "= gn7oe

~ 9.52 meters
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asinB _ 500sin46°
b 840
The bearing from Cto Ais S 65° W.

31. snA= ~ 04282 0 A=25

_ 3000sin[1/2(180° — 40°)] _

(b) r Sn a0’ ~ 4385.71 feet
o T
() s~ 40 ( 1800)4385.71 ~ 3061.80 feet
35. A= 65" — 28° = 37° N Fre
c=230 “sL, |
B = 180° — 16.5° — 65° = 98.5° /o aues
C =180 — 37° — 985° = 445° e 985° :%on
C 65° oc=30 165
a= g cEnA) = (sn37) = 258kmtoB S e
30 )

c
b=—-(snB) = in 98.5°) =~ 42.3kmto A
Slnc(sm ) (sin ) m to

sin 44.5°
37. A=90° — 62° = 28°, N
=00°+38 =128, c=5

C=180° — 128> — 28° = 24° !
62°

32#(8"1/“\)=sin524o(sin28°)~5.77 R A
d = asin(90° — 38) = 5.77 5N 52° ~ 4.55 miles !
39. (8 gr?e:%,sineio c
§nC = 15sn6 O c= arcsinl'ssmo
. 6 6in.

B=180°— 0 — arcsin@ 75-d

7-5'_d:'i 1.5ir‘?.

snB sin 6 A

6sin<180° —6- arcsinl'szm@>

d=75-

sin 6
—CONTINUED—
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39. —CONTINUED—

Fore=0,C=0,B=180°010 75—-d=15+60 d=0.

6|0 | 45 o° 135° | 180°
d| 0|05338 | 1.6905 | 2.6552 | 3
Foro=180°,C=0,B=0"010 756-d=6-150 d=3.
b 6=5°
65in(180° -5 - arcsinl'SSénSo>
d=75-

sin 5°

sz )]
7)

41. a=180—-(p+180—-0) =60— ¢
a2
sn¢g sna
__2s8n¢
sin(¢ — 6)
43. False. If the 3 angles are known, the triangle cannot
be solved.
sin 6 12 13
47.tan0—m——€ SECO—g
5 13
cot 0 = —E 6= _E
51. sec? x(csc? x — 1) = sec? x(cot? x)
= 12 = CSC? X
sin? x
T . m 5w
55. 30056sm—— ( >[ (E ?> -
=3[an(%67) ool
o1
2 4

=~ 0.0071 inch

45. False. See page 428.

1 B 11 11122
49, tan 6 = BETL Ccos 6 = 12 = 120
sng = <_l> _nu _ 1 _ V122
11 V122 V122 122"
csc 6 = /122

53. 6sin80cos36 = 6(3)[sin(86 + 30) + sin(86 — 36)]
= 3[sin 116 + sin 56]



