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Section 6.2

Law of Cosines

B If ABC is any oblique triangle with sides a, b, and c, then the Law of Cosines says:

b2+ 2 a2
(@) a2 =b*+ c?—2bccosA or cosA = —< 4

2bc

2 4 2_b2

(b) b2 =a%+ 2 — 2accos B or cosB =45 "2
2ac

24 p2— 2

¢y ¢ =a*+ b>—2abcosC or cosC=a—Tab—~L

B You should be able to use the Law of Cosines to solve an oblique triangle for the remaining three parts, given:
(a) Three sides (SSS)
(b) Two sides and their included angle (SAS)

B Given any triangle with sides of lengths g, b, and ¢, the area of the triangle is

a+b+c
2

Area = /s(s — a)(s — b)(s — ¢), wheres = (Heron’s Formula)

e

Solutions to Odd-Numbered Exercises

1. Given: a=6,b =8, c=12
b2+ ¢ —a® 64+ 144 — 36
2bc 2(8)(12)
bsinA _ 8sin26.4° ’
a 6

C =~ 180° — 26.4° — 36.4° = 117.2°

COsSA = =~ (.8958 = A =~ 26.4°

~ 05928 = B~ 36.4°

sinB =

3. Given: A =50° b =15,¢c = 30
a? = b%+ ¢t — 2bccos A =225 + 900 — 2(15)(30) cos 50° = 546,49 => a =~ 23.4

@+ 2 — b2 547.56 + 900 — 225
2ac 2(23.4)(30)

C = 180° — A — B =~ 180° — 50° — 29.5° = 100.5°

~ 0.8708 = B =~ 29.5°

cos B =

5. Given: a=9, b=12, ¢ =15
a2+ b2—c? 81+ 144 — 225
= = C = °
2ab 200)(12) 0 = %0

cos C =

Sind = — =2 = A=369°

15 5

B = 180° — 90° — 36.9° = 53.1°
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7. Given: a = 754,b = 48,¢c = 48

P+ —a® 48 + 482 — 1547 .
. . _bsinA _ 485in(103.5°)
sin B = =T 754

C = B ~ 38.2 (Because of roundoff error, A + B + C # 360°)

CosA =

= 0.6190 = B = 38.2

9, Given: B = 815’ = 8.25%°,a = 26,c = 18
b? = g% + ¢ — 2ac cos B = 26 + 182 — 2(26)(18) cos(8.25) ~ 73.6863 => b ~ 8.6

csin B _ 185in(8.25) _ o
b 8.6 )

A=180°—- B — C = 180° — 8.25° — 17.5° = 154.25

sinC = 3= C=175°

1L @ = 42 + 8 — 2(4)(8) cos 30° ~ 24.57 => d ~ 496 s
L 2¢ = 360° — 20 = ¢ = 150° <A

c? = 42 + 82 — 2(4)(8) cos 150° ~ 135.43
¢ =~ 11.64

102 + 142 — 20?
13. cos ¢ = 2(10)(14)
¢=111.8
20 ~ 360° — 2(111.80°)

0= 682°
d? = 10? + 142 - 2(10)(14) cos 68.2°
d= 13.86

(9% + (107 — (6)

15. cosa = 209)(10) )

a=363°
cos = 6% + 102 — 92
2(6)(10)

B~ 62.7°
2=180°— o — B~ 809
pw=180°— z =~ 99,1
b? = 92 + 62 — 2(9)(6)(cos 99.0°)

b~ 1158
s g = 11582 — 62 gy o BT 11582 = 02
2(9)(11.58) 2(6)(11.58)
o =~ 30.8° x = 50.1
0=a+ w=6.1° $=B+x~1128
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17.

19.

21.

23.

Given: a =5,b =9,¢ =10

s=a+b+c=
2

Area = +/5(s — a)(s — D)5 — ) = ~V12(D(B)(2) ~ 22.45 square units

12

Given: a = 3.5, =102,¢c =9

s_a+b+c
2

Area = /s(s — a)(s — b)(s — ¢) = +/11.35(7.85)(1.15)(2.35) ~ 15.52 square units

= 11.35

20 + 20 +
a=20,b=20c=10 = s=—-——22—£=25
Area = /25(5)(5)(15) =~ 96.82 square units
N
B = 105° 4 32° = 137°
W4$—>E
! s b? = a* + ¢ — 2ac * cos B
= 6482 + 8102 — 2(648)(810) cos(137°)
200 S648
R = 1,843,749.862
:7501,/ —’_‘ 32
O iom b = 1357.8 miles
A
o a b a 648
F i = i = —gi = ———sin(137°) =~ 0.32548
rom the Law of Sines, SnA _ SnB => sinA b sin B 13578 sin(137°) = 0

- 25.

27.

= A~ 19° = BearingS56°W

Angle at B = 180° — 80° = 100°
b2 = 2402 + 380% — 2(240)(380) cos 100° = 233,673.4 = b ~ 483.4 meters

Sy B
80°
240 380

C = 180° — 53° — 67° = 60°
¢® = g2 + b2 — 2abcos C = 36% + 482 — 2(36)(48)(0.5) = 1872
¢ =433 mi
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1’ 2732 + 1782 — 2352
| 29, =
9. () cos 0 2(273)(178)
6 ~ 58.4°
Bearing: N58.4°W

2352 + 1782 — 2732
b =
(b) cos ¢ 2(235)(178)
¢ =~ 81.5°
Bearing: S 81.5°'W

33. RS = /82 + 10% = /164 = 2./41 ~ 12.8 ft
PO = 5/16% + 10% = 5./356 = /89 =~ 9.4 1t
tan P =1L2

P = arctan% =~ 32,0°

08 = /82 + 9.42 — 2(8)(9.4) cos 32° =~ /24.81 =~ 5.0 ft

35, (a) 72 = 1.5% + x2 — 2(1.5)(x) cos
49 = 225 + x%2 — 3xcos 6
(b) x?2 — 3xcos 6 = 46.75
3 0\2 2
22 — 3xcos 6 + ( " ) = 46.75 + (3 ok 9)
2 2
[x 3 cos 0]2 187 9 cos*@
2 4 4

3cos 6 187 + 9 cos?2 8
x - =+ [
2 ’ 4

Choosing the positive values of x, we have

x=3(3cos 0+ /9cos?6 + 187).

37. A =180° — 40° — 20° = 120°

x 7
sin20°  sin 120°
_ 7sin20°
"~ sin120°
x =~ 276 feet

39. False. This is not a triangle! 5 + 10 < 16

©

0

31. d? = 60.5% + 90% — 2(60.5)(90) cos 45° =~ 4059.9 => d =~ 63.7ft

10
¥

\/
I
0

6.28

@ x= %(3 cos 7 + /9 cos? 7 + 187)

=55
=~ 6 inches
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(b) By Heron’s Formula, the area of the triangle is

41. (2) Working with AODC, we have cos a = 31/;%.

This implies that 2R = a/cos a. Since we

sind  sinB  sinC’
we can conplete the proof by showing that
cos a = sin A, The solution of the system
A+B+C =180
a—C+A=p

is @ = 90° — A. Therefore:

T osa cos(90° — A) T sind’

™,

43. Given: a = 200ft, b = 250 ft, ¢ = 325 ft
‘= 200 + 250 + 325

Area = /s(s — a)(s — b)(s — ¢).
We can also find the area by dividing the area into
six triangles and using the fact that the area is 1/2
the base.times the height. Using the figure as
given, we have

Area = —1-xr + lxr + 1yr + 1yr + lzr + ”1-zr
2 2 2 2 2 2
=rx+y+2)
= T5.
Therefore: rs = /s(s — a)(s — b)(s — ¢) =

s —as = b)(s— ¢
7= f . .

—b)s — o) _ f187.5)(137.5)(62.5) ~ east

Radius of the inscribed circle: r = \/ s —a)s

387.5

Circumference of an inscribed circle: C = 27 = 27(64.5) = 405 ft

45. 3secx + 4 =10

49. cos 37 _ cos

wly

3 = 2J§ csC x = 2J§(—1—>

' cos xsin x

sin x
3 03
cos x
COSJC-_—“i—=‘}‘/-‘§
2/3 2
7w
*~%6 6




