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Law of Cosines

CXRERCISE o

All triangles in this exercise are labeled as in the figure un-
less stated to the contrary. Your answers may differ slightly
from those in the book, depending on the order in which you
solve for the sides and angles.
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1. Referring to the figure above, if 8 = 38.7°,a = 25.3 ft,
and ¢ = 19.6 ft, which of the two angles, a or v, can
you say for certain is acute? Why?

2. Referring to the figure above, if a = 92.6°, b=
33.8 cm, and ¢ = 49.1 cm, which of the two angles, 8
or vy, can you say for certain is acute? Why?

Solve each triangle in Problems 3—6.

3. «=50°40', b=7.03mm, c=7.00mm
4. a =71°0", b=532cm, ¢=500cm
5. y=134.0°, a=200m, b=2800m

6. @ =1200° b=500km, c=100km

7. Referring to the figure at the beginning of the exercise,
if a = 36.5 mm, b = 22.7 mm, and ¢ = 19.1 mm, then,
if the triangle has an obtuse angle, which angle must it
be? Why?

8. You are told that a triangle has sides a = 294 ft,
b =123 ft, and ¢ = 16.7 ft. Explain why the triangle
has no solution.

Solve each triangle in Problems 9—12.

9. a=900yd, b=6.00yd, ¢c=10.0yd
(Decimal degrees)
10. a =5.00km, b =550km, c¢ = 6.00km

(Decimal degrees)

m

11. a = 420.0km, b = 770.0km, c = 860.0 km
(Degrees and minutes)
12. a=150cm, b=120cm, ¢ = 10.0cm

(Degrees and minutes)

Problems 13—30 represent a variety of problems involving
the first two sections of this chapter. Solve each triangle us-
ing the law of sines or the law of cosines (or both). If a prob-
lem does not have a solution, say so.

13. B=1324°, y=173° b=67.61t
14. a = 57.2°, y=1120° c=248f1t
15. B=665° a=137m, c=20.1m
16. y=542°, a=1121t, b=872ft
17. B=844°, y=978° a=123cm
18. o =95.6°, y=2863° b =435cm
19. a =105in, b =523in, c¢ = 9.66in.
(Decimal degrees)
20. a = 150ft, b= 18.0ft, ¢ =22.0ft
(Decimal degrees)
21. y=2803° a=145mm, c¢ = 10.0 mm
22. B=634° b=505in, c=644in.
23. a« =46.3°, y=1055° b=643m
24, B=123.6°, y=1219° a=108cm
25. a=122m, b=167m, ¢c=300m
26. a=282yd, b=523yd, ¢=220yd
27. « =46.7°, a=181yd, b=22.6yd
28. y=1584°, b=723cm, ¢=654cm
29. a=36.5° B=724° vy=71.1°
30. « =29°20/, B =32°50', = 117°50’
31. Using the law of cosines, show that if 8 = 90°, then

b? = 2 + q@? (the Pythagorean theorem).

Using the law of cosines, show that if b> = ¢? + a2,
then 8 = 90°.

32.
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Exercise 6.2

1.

3.
5.
7.

9.

A triangle can have at most one obtuse angle. Since 8 is
acute, then, if the triangle has an obtuse angle, it must be
the angle opposite the longer of the two sides, a and c.
Thus, v, the angle opposite the shorter of the two sides, c,
must be acute.

a = 6.00 mm, B = 65°0", y = 64°20’
¢c=262m,a=333°8=127°

If the triangle has an obtuse angle, then it must be the
angle opposite the longest side—in this case, a.
a=628° B =363°v=_809°

11. @ =29°12', B = 63°26’, v = 87°22'
13. a =30.3%,a =4621t,c = 2721t

15.

b =193 m, a = 40.6°, y = 72.9° 17. No solution

19. « = 84.1°, B = 29.7°, y = 66.2° 21. No solution

23.
25.
27.

29.

31.
33.
39.
45.
47.

B=282°a=984m,c=1310m

No solution

Triangle 1: B = 65.3°, y = 68.0°, ¢ = 23.1 yd;
Triangle 2: B’ = 114.7°, y' = 18.6°, ¢’ = 7.93 yd
An infinite number of similar triangles have those
angles.

P=a+c—2accos90° =a’>+2—-0=a>+ ¢
—0.872 =~ —0.873 37. CB=613m

113.3° 41. 180 km 43. 121 cm

a = 65°20", B = 27°0, y = 87°40’

AC =123.0ft;AB =17.01t 49. 638 mi

51. 74° 53. DC = 166 m



