Math 105 / Exam 2 (December 1, 2020) page 7

6. [10 points] In this problem you may assume your height is 0 meters (because you are much,
much shorter than a building). You're standing at the base of Michigan’s Tallest Building, and
you want to know exactly how high it is. Measuring your steps, you walk 55 meters away, look
at the top of the building, and measure that your line of sight makes an angle of 76 degrees
with the ground.

a. [3 points] Draw a picture of the situation described above. Label all given distances and

angles.

Solution:

’ building

,’2760
55 m

b. [3 points] What is the height of Michigan’s Tallest Building? Leave your answer in exact
form.

Solution: Call the height h. From the diagram in part (a), we see that:

h
tan(76°) = -

h = 55tan(76°).

c. [4 points] You go to the top of Michigan’s Tallest Building, and look down at a shorter
building, which you know to be 170 meters. You want to know how far apart (horizontally)
the shorter building and Michigan’s Tallest Building are. You observe that the angle
between horizontal and your line of sight to the top of the shorter building is 15 degrees.
(Note that since you're above the shorter building, you're looking below horizontal!) How
far away is the shorter building? Your answer may involve your answers to part b. Leave
your answer in exact form. (Hint: draw a picture!)
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Solution: A diagram of this situations might look like:

170 m 55 tan(76°)

Call the unknown distance we are looking for ¢. The difference between the two buildings’
heights, which is the length of the vertical side of the right triangle with dashed red sides, is

55 tan(76°) — 170.

Using this triangle, we have that

tan(76°) — 1
n(15%) = an(?(Z ) — 170

_ 55tan(76°) — 170
B tan(15°)




