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134 Solutions of triangles 5.2

Thus, we have the following information:

Given Found
g == 90° B = 60°23’
a = 29°37 c=16.10ft
b=14ft a=7958f{t

Once b and c are found, we could use the Pythagorean theorem to find a. However,
the advantages to the method we used are that it is quicker and it forces one to use
the relationships developed in this section.

Exercises 5.2

1. Show that the way of expressing tan ¢ in this section is consistent with the
definition of the tangent function.

2. Show that the way of expressing sec @ in this section is consistent with the
definition of the secant function.

3. Show that the way of expressing csc & in this section is consistent with the
definition of the cosecant function.

" 4. Show that the way of expressing cot @ in this section is consistent with the

definition of the cotangent function.

In each of the problems 5-10 give the six trigonometric functions of « and 5, first
as fractions and then as decimals. Then use the given information to determine a
gpd B to the nearest minute. '

In each of the following problems use the given information to solve the triangle.
Assume the given information is exact.
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A
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Approximate measurement ‘and significant digi‘ti ... 135
vy =90° a=3ft.b=23ft. 2. y=90°a=8in.b =L1€i'g.
v =90° a = 3yds, c = 6yds. 14, y=90°, =41t c=717Ht.
y=90%b=7in,c =10in. 16. v =90° b = 13 yds, ¢ = 20 yds.
v =90%a=>51ft a =27 18. v =90° g = 7in., a = 51°20".
v =90°% b = 15yds, 8 =38°43". 20. & =90° b =201t B = 81°9’
¥y =90°%a=>5in, 8 =27° 22,y =90° a="Tyds, B = 57°20".

yo=90°%b=15ft, @ = 62°27.  24. & =90° b = 20in., @ = 19°14",

Find the height of a vertical tree that casts a shadow 85 feet long on level ground
if the angle of elevation of the sun is 23°.

How long a shadow does a 6-foot-tall man cast on level ground if the angle
of elevation of the sun is 40°?

A vacant rectangular lot is 80 feet long and 50 feet wide. A path has been trod
which is a diagonal for the rectangular lot. Find the length of the path and
the angle it makes with each of the adjacent sides of the Iot.

Find the lengths of the congruent sides of an isosceles triangle if the length of
the base is 12 inches and the measure of the angle opposite the base is 40°.

A 15-foot ladder is placed against the side of a building so that the top of
the ladder is 13 feet above the ground. If the ground is level, how far is the
base of the ladder from the building? What angle does the ladder make with
the building?

A road is said to have a 5 per cent grade if the road rises 5 feet while moving
forward 100 feet horizontally. How many feet does a 7 per cent road rise if the
length of the road is 7 miles? (Hint: the road is the hypotenuse).

St

100 ft
5% rise (right o left)
A boy is flving a kite. How much string must he have to get the kite 150 feet
above the ground if the string makes an angle of 25° with the ground?
A 25-foot ladder is placed against a vertical wall so that the foot of the ladder
is 6 feet from the wall on level ground. How high on the wall does the ladder
reach? What angle does the ladder make with the wall?



Exercises 5.2
Use Figure 5.13 for 1 and 3.

=2 _(a).(by_sna _sinx

1 tand_b—(c) '(c)—' Sa ~ cosx - Lanx

' —C (a1 1 _

3. eca=7=1 (c)-sma_smx"cscx
. 15 _ _ 8 _ o

5. sma-—ﬁ—.882—-cosﬁ. cosa =g = 471 = sin B
tana=18§=l.875=cot/9. cota=%= 5333 =tan B
seca=lsz=2125=csc/9 csca=i—§—=1.133=secﬂ.
. _ 5 _ 12 o

7 sma—-ﬁ—.BS = cos B. cosoc———l-j-—.923-sm/5'.
tana=15§=.417=cot,8. cotoc=15%=2.4=tan,8.
sec o ='i—;- =108 =cscB.  csco = 15'} = 2.6 = sec B.

9. sina =39 = 976 = cos . cosa=%=.220=sinﬁ.
tana=§99=4.444=cot,8. cotoz=4-%=.225=tan,8.
secd———g-—-4.556—csc B. csca = 40—1.025~—_‘sfeg$_/._,_g

11. o =45° 8=45°¢c=3/2 ft. T e
13. a =30° 8 =60°b =33 yds.

15. o = 45°34/, B = 44°26’, a = 7.142in.

17. B =63 b =9.815ft, c = 11.015 ft.

19. a = 51°17, a = 18.63yds, ¢ = 23.985 yds.

21. a.= 63°, b = 2.548in., c = 5,610 in.

23. B =27°3%,a=28.76ft, c = 3243 ft.

25. 36.1ft

27. 94.3 ft, 582, 32°

29, 7.48 ft, 29°5¢’ 31. 355ft






