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Problem 1: Given a right triangle where
sin θ = 1/4, and the hypotenuse has
length 12, find the lengths of the legs and
all the other five trigonometric ratios exactly.

The side opposite the angle θ has to have
length 3 so that sin θ = 3/12 = 1/4. By the
Pythagorean Theorem the last side has
length

√
122 − 32 =

√
135 = 3

√
15.

3
12

3
√

15

θ

Therefore cos θ = 3
√
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15

= 4
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, csc θ = 4

1
= 4, and

cot θ =
√

15.

Score: /4

Problem 2: Two hallways, one of width 3
feet, the other of width 4 feet, meet at a right
angle. Express the length L of the dashed line
segment shown as a function of θ.
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Let x and y denote the distances marked in
the figure. Then cot θ = x/4 and
tan θ = y/3, so x = 4 cot θ and y = 3 tan θ.
Moreover, L2 = (x+ 3)2 + (y + 4)2, so

L =
√

(3 + 4 cot θ)2 + (4 + 3 tan θ)2

Score: /4

/8



Problem 3: A highway is being constructed
along the coast of Florida. Near Naples, a
bay obstructs the straight path of the road.
Since the cost of a bridge is prohibitive, engi-
neers decide to go around the bay as shown.
What is the length of the highway needed to
go around the bay?
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Let x and y denote the lengths of highway
indicated in the figure. Then sin 40◦ = 1/x
and sin 50◦ = 1/y, so x = 1/ sin 40◦ and
y = 1/ sin 50◦.
Similarly, the length of the horizontal part
by the bay is 3− cot 40◦ − cot 50◦.
The total length is therefore
csc 40◦ + csc 50◦ + 3− cot 40◦ − cot 50◦ ≈
3.830 mi.

Score: /4

Problem 4: A camera is 4 feet above the
ground and 10 feet away from George, who is
6 feet tall. If the camera lens has angles of
depression and elevation of 20◦, will George’s
feet and head be in the picture? If not, how
far back must the camera be to capture all of
George?
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At a distance of 10 feet, the camera captures
from 10 tan 20◦ feet below 4 feet above the
ground to 10 tan 20◦ feet above 4 feet above
the ground, so from 0.360 feet above ground
to 7.64 feet above ground. Therefore, at this
distance, George’s head is in the picture but
his feet are not.
To capture all of George, tan 20◦ = 4/d,
where d is the distance, so d = 4

tan 20◦
≈ 11.0

feet.

Score: /4
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