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Law of sines

A\ Solve each triangle given the indicated measures of angles

and sides.
1. B=43°, y=36°, a=92cm
2. a=122°, y=18°, b= 12mm
3. B=1275° y=545° a=927mm
4. a=118.3°, y=122°, b= 173km
5. a=1227°, B=344°, b=183cm
6. a =677, B=542°, b=1231t
7. B=12°40', vy =100°0", b = 13.1km
8. a=173°50', B=51°40', a = 36.6mm

B In Problems 9-16, determine whether the information in

each problem allows you to construct 0, 1, or 2 triangles. Do
not solve the triangle. Explain which case in Table 2 applies.

9. a=3ft, b=6ft, a=30°

10. a=2in, b=4in, a=30°
11. a=81ft, b=61ft, a=30°

12. a=6in, b=4in, a=30°
13. a=21ft, b=6ft, a=30°

14. a=1in.,, b=4in, a = 30°
15. a=51ft, b=61ft, a=30°.
16. a=3in, b =4in, «a=30°

In Problems 17—-24, solve each triangle. If a problem has no
solution, say so. If a problem involves two triangles, solve
both unless stated to the contrary.

17. a=275°, a=150mm, b = 364 mm
18. a=477°, a=85ft, b=125ft

19. «=135°20', a=146m, b=183m
20. « =122°40', a=105mi, b = 152 mi
21. B=133°50', a=6731t, b=12401t
22. B=129°30', a=432in., b= 56.5in.
23. B=273° a=2441ft, b=1351t

24. =389, a=427cm, b=30.0cm

C 25. Mollweide’s equation,

a— B
2

(a —b)cos—;—=csin

is often used to check the final solution of a triangle
since all six parts of a triangle are involved in the equa-
tion. If, after substitution, the left side does not equal the
right side, then an error has been made in solving a tri-
angle. Use this equation to check Problem 1 to two deci-

27.

29.

6.1 Law of Sines 333

mal places. (Remember that rounding may not produce
exact equality, but the left and right sides of the equation
should be close.)

Use Mollweide’s equation (see Problem 25) to check
Problem 3 to two decimal places.

Use the law of sines and suitable identities to show that
for any triangle,

a—B
t:
a-b "2
atb a+ B
2

Verify (to three decimal places) the formula in Problem
27 with values from Problem 1 and its solution.

Let B = 46.8° and a = 66.8 yd. Determine a value & so
that if 0 < b < k, there is no solution; if b = k, there is
one solution; and if k < b < q, there are two solutions.
Let B = 36.6° and b = 12.2 m. Determine a value k so
that if 0 < b < k, there is no solution; if b = k, there is
one solution; and if kK < b < q, there are two solutions.

31.

‘ Applications

Surveying To determine the distance across the Grand
Canyon in Arizona, a 1.00 mi baseline, AB, is estab-
lished along the southern rim of the canyon. Sightings
are then made from the ends (A and B) of the baseline to
a point C across the canyon (see the figure). Find
the distance from A to C if ZBAC = 118.1° and
ZABC = 58.1°.

Figure for 31
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Exercise 6.1

1. a=101°,b =64 cm,c = 55cm

3. @ =98.0° b =432 mm, ¢ = 7.62 mm

5. y=229%,a=273cm,c = 12.6 cm

7. a =67°20',a = 55.1 km, ¢ = 58.8 km

9. 1 triangle; case (b), where ais acuteanda =3 = h

11. 1 triangle; case (d), where « is acute and a = b
(a=8,b=06)

13. 0 triangles; case (a), where aisacute and0 < a < h
a@a=2,h=3)

15. 2 triangles; case (c), where ais acute and h < g < b
(h=3,a=5,b=6)

17. No solution

19. No solution

21. a = 17°40', y = 128°30’, ¢ = 1,740 ft

23. Triangle 1: & = 124.0°, y = 28.7°, ¢ = 141 ft;
Triangle 2: @' = 56.0°, ¥ = 96.7°, ¢’ = 292 ft

25. 26.63 ~ 26.66

29. k = asin B = 66.8 sin 46.8° ~ 48.7

31. AC =128 mi 33. 8.37 mi from A; 4.50 mi from B

35. 230 m 37. 2.8 nautical mi 39, 109 ft

41. B =113.4%¢=108m

43. r = 9.73 mm, s = 10.7 mm 45. 284 mi

47. 442 X 10" km, 2.39 X 10®km 49. 16 cm




