940 PART I11: Solutions to Even-Numbered Exercises

50. 6 = 7 + ka since cot 6 undefined
0 = msincecosf < 0
snf=0
csc 6 undefined
tand =0
sech=—-1
cosf=—1
1-sn?f 1 snh cosh 1 1 — cos? 0

cos 6 _sinelcoso_cose_cose_cosez cos 6

52. csc ftan 6 —

1
54. 2c0s26 cos5 = 25[003 (26 — 56) + cos (20 + 56)] = cos39 + cos 76

5. 37 . 574 5 1 37 57 37 b7 5 T
86. 5 sin="sin== =2 - 5l coy - — ") —cos| -+ | | = | cos| —5) — cos

277476 "2 21" \a 6 4 6

Section 6.2 Law of Cosines
Solutions to Even-Numbered Exercises

2. Givenna=9b=3,c=11
b2 +c2—a2 F+112- 9

COSA = =~ 0.7424 [] A= 421°

2bc  2(3)(11)
a+b*-—c 9?+32-112 .
cosC = >ab = 2909 ~ —0.5741 [] C= 125.0

B=180°"-A—-C=129

4, Given: C = 108°,a = 10,b = 6.5

197
12

c2=a2+ b2 — 2abcosC = 102 + 6.52 — 2(10)(6.5) cos 108° ~ 182.42 [ ¢ ~ 135

_snC _ sn108

b= 135
A=180°—-B - C =447

sinB

(6.5) ~ 04579 [] B ~ 27.3°

6. Given:a=45,b=30,c =72
@+ b?—c? 452+ 302 — 722

cosC = b = 2(45)(30) ~ —0.8367 [J C = 146.8
a®+c2—b? 452+ 722 — 30? o
cosB = ac = 2(45)(72) ~ —0.9736 [J B = 13.2

A=180°-B—C=200°

)
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8.

10.

Given: a=142,b=0.75¢c= 125

b2+ ¢ — a2 (0.75)2 + (1.25)2 — (1.42)2

A= - ~ 005792 [ A=~867
cos 2bc 2(0.75)(1.25)
@2+ @b (14272 + (1257 — (0.75)2
B = - ~ 08497 [ B~ 318
cos 2ac 2(1.42)(1.25)

180° — 86.7° — 31.8° = 61.5°

Given: B=75°20,a=6.2,c = 95

b2 =a% + ¢ — 2accosB = (6.2)2 + (9.5)2 — 2(6.2)(9.5) cos75° 20’ = 98.8636 [1 b =~ 9.94

SnA — asnB _ 6.2sin 75° 20’
b 9.94

C = 180° — 75° 20’ — 37.1° = 67.6°

~0.6034 O A= 37.1°

12. ¢2 = 25% + 362 — 2(25)(36) cos 110° =~ 2536.6 (] ¢ =~ 50.4 110° 36

14.

16.

26 = 360° — 2(110°) = 140 [J 6 = 70° c
@2 = 252 + 362 — 2(25)(36) cOS70° ~ 130541 d ~ 361 7 ®

+ —
cosf = Wz —% O 6= 1045
2¢ =~ 360° — 2(104.5°) = 151° [] ¢ = 75.5°
c? = 40?2 + 602 — 2(40)(60) cos 75.5° = 4000
c = 63.25

oS o — 252 + 17.5%2 — 252 »
2(25)(17.5)
a = 69.512°
B = 180 — o = 110.488°
a? = 17.5% + 25?2 — 2(17.5)(25) cos 110.488°
a~ 35.18
z =180 — 2a = 40.976
252 4+ 35.18% — 17.5?
2(25)(35.18)
u = 27.771°
0=pu+z=687
w=180° — u — B = 41.741°
d=w+ a=1113°

25

cosu =
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=a+b+c=14+17+7=
2 2

Area= /s(s — a)(s — b)(s — ¢) = /19(5)(2)(12) = 47.7 . units

18. s 19

20. Given: a=754,b=52,¢c =52
754 + 52 + 52
S =
2
Area = /s(s — a)(s — b)(s — ¢
= /89.7(14.3)(37.7)(37.7) = 1350 sg. units

= 89.7

:a+b+c=4.45+1.85+3.00
2 2

Area = /s(s — a)(s — b)(s — ¢) = /4.65(0.2)(2.8)(1.65) =~ 2.07 sg. units

22. s

= 4.65

11002 + 25002 — 20007
24. cosB = = 0.6291 N

2(1100)(2500) ” + ]
B ~ 51.0° !
90 — B ~ 39. c
Bearing at B is approximately N 39° E. 1100 "j/%.;‘,\ L2000 m
11002 + 20002 — 25002 Sl . e
csC =" 1100000 02 ° mom A
C~ 103.7°

C — (90° — 51.0°) = 64.7°
Bearing at C is approximately S 64.7° E.
22 + 32 - (4502
26. c0sO = ——(————— =~ —0.60417
2(2(3)
0= 127.2°

28. The angles at the base of the tower are 96° and 84°. The longer guy wire g, isS given by:
0,2 = 75% + 100? — 2(75)(100) cos 96° =~ 17,192.9 [ g, =~ 131.1feet
The shorter guy wire g, is given by:
0,2 = 75% + 100? — 2(75)(100) cos 84° ~ 14,057.1 [0 g, ~ 118.6feet

30. Bearing of M fromP: N 6 E
Bearing of AfromP: N ¢ E

Since M is due west of A, it followsthat § = M — 90° and ¢ = 90° — A.
165? + 216% — 3682

M = ~ 08634 0 M~ 149.7° : :
€08 2(165)(216) ! !

1 A
1657 + 3682 — 2167
A= ~ 095515 0 A=~ 17.2° | -
08 2(165)(368) 2

0 = 149.7° — 90° = 59.7° [0 Bearing of Minnesapolis from Phoenix: N 59.7° E
¢ = 90° — 17.2° = 72.8° [ Bearing of Minnespolis from Phoenix: N 72.8° E
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32. x2 = 3302 + 4202 — 2(330)(420) cos 6°
~ 96185

x =~ 98.1 feet

_atb+c_ 145+ 257 + 290
2 2

Area= /s(s — a)(s — b)(s — ¢) = /346(201)(89)(56) ~ 18,617.7 q. ft

34. s

= 346

36. (3) > =102+ 72 — 2(10)(7) cos § 0 d = /149 — 140 cos 6
1024+ 72 — o? 149 — o?
(b) 6 = arcco§| ——=——=—| = arccos| ——

2(10)(7) 140
360° — 6 (360° — O)r
© =555 @) =5
(d)
d(inches) | 9 10 12 13 14 15 16

0 (degrees) | 60.9° | 69.5° | 88.0° | 98.2° | 109.6° | 122.9° | 139.8°
s(inches) | 20.88 | 20.28 | 18.99 | 18.28 | 17.48 | 16.55 | 15.37

38. A =180° — 50° — 25° = 105°
X _ 7
sin25° sin 105°
_ 7 sin 25°
sin 105°

~ 3.06 feet
25°

40. True. Thethird sideis found by the Law of Cosines. The other angles are determined by the Law of Sines.

25+ 55+ 72
2

@ A = J/(76)(76 — 25)(76 — 55)(76 — 72) ~ 570.60 sg. units
@2+ 12— 2 252+ 552 — 722
2ab 2(25)(55)

42. a=25 b=55 c=72 s= 76

(b) cosC =

O C = 123.905°

c 72
snC sin123.905°

2R = [0 R= 433754

A = 77R? =~ 5910.67 sg. units

O = \/(s—a)(s—b)(s—c) _ \/(51)(7261)(4)27_5079

S

A = 7?2 = 177.09 sq. units



