
College Math - Week 12 Chapter problems, Fall 2010 [Shaw]

These are solutions to the problems in the chapter section of Week 12 on Trigonometry Applications, appearing on
page 12-4.

1. (Height of a flying kite)

Using the picture above, we can see that the problem provides the hypotenuse and angle measurement, and
we would like to know the opposite side length. As such, the appropriate trigonometric function to use is the
sine function. Thus:

x

400
= sin (65◦)

x = 400 · sin (65◦) ≈ 362.52 feet.

2. (Maximum and minimum heights for a conveyor)

This example asks you to assess the heights in two different cases, but in each of these you use the same
technique as in problem 1. You are given the hypotenuse length and the angle, and you want to find the
opposite side, so you use the sine ratio.

Maximum height (conveyor 2)

x

7
= sin(50◦)

x = 7 sin(50◦) ≈ 5.36 meters

Minimum height (conveyor 1)

y

7
= sin(15◦)

y = 7 sin(15◦) ≈ 1.81 meters

3. (Cutting rafters for an outhouse)

The picture above is perhaps a little more clear than the one in the book. Because the front wall is 8 feet
high and the rear wall is 6.5 feet high, if we cut the top portion of the roof off, we would have a triangle with
height 1.5 feet. The other important point is that the angle at which you should cut the rafter, labeled A in
the picture, is the same as the angle inside the triangle also labeled A. In this problem you are asked to find
the measure of the angle, rather than the measure of one of the sides, which means you will be using one of the
inverse trigonometric functions. Since we know that the opposite side is 8 feet long and the adjacent side is



1.5 feet long, we should use the inverse tangent function:

tan(A) =
8

1.5
≈ 5.33

Thus, A ≈ tan−1(5.33) ≈ 79.37◦

4. (Hiker calculating the height of a tree)

(a) First, a detailed picture of the situation described in the problem:

In this example the hiker has hiked 80 feet from the foot of the tree when he sees his head as level with
the top of the tree. But this means the triangle that will be used to calculate the height of the tree has
an unknown hypotenuse - we need to know how much further he would have to walk in order to have his
feet be level with the top of the tree. This calls for looking at the smaller right triangle formed by his
height, which still has an angle of 30◦, where we must now find the value of y as labeled in the picture
below using the sine function.

sin(30) =
6

y

0.5 =
6

y
; thus y =

6

0.5
= 12 feet

Now, using the fact that y = 12, we get that the hypotenuse for the whole triangle is 92 feet, and we can
find x using the picture below, again with the sine function:

sin(30) =
x

92

0.5 =
x

92
; thus x = 0.5 · 92 = 46 feet

(b) Now if the slope is 25◦, you can redo all of the calculations with sin(25◦), which is approximately 0.42:

y =
6

0.42
≈ 14.29

Thus the hypotenuse for the whole triangle would be 94.29 feet, which we would use to find x:

0.42 =
x

94.29
; thus x = 0.42 · 94.29 ≈ 39.60 feet



5. In the picture below, DG is relabeled x, and DE is relabeled y. The angle is labeled A.

There exist several possible methods for solving this problem, but I have chosen to find the length of each side
in the triangle, and to use those lengths to find the sine and cosine of A. Because we know that the length of
each side of the cube is 4 cm, we can use the Pythagorean Theorem to find the length of x, which forms the
diagonal of the bottom face of the cube:

42 + 42 = x2

32 = x2

x =
√

32 ≈ 5.66

Now, we can use this information to find y, the hypotenuse of the triangle DEG.

42 +
(√

32
)2

= y2

16 + 32 = y2

y =
√

48 ≈ 6.93

Using these side lengths, we get:

sin(A) ≈ 4

6.93
≈ 0.58; and cos(A) ≈ 5.66

6.93
≈ 0.82


