1.10 High Noon and
Sunset Shadows

Transformations of Trig
Functions

In this lesson, you will revisit
the amusement park Ferris
wheel that caused Carlos so
much anxiety. Recall the

following facts from previous lesseons:

e The Ferris wheel has a radius of 25 feet

e The center of the Ferris wheel is 30 feet above theground

e The Ferris wheel makes one complete rotation counterclockwise every 20
seconds

The amusement park Ferris wheel is located next to a high-rise office complex. At
sunset, the diving platform casts a shadow on the exterior wall of the high-rise
building. As the Ferris wheel turns, you can watch the shadow of a rider rise and fall
along the surface of the building. In fact, you know an equation that would describe the
motion of this “sunset shadow.”

1. Write the equation of this “sunsetshadow.”

At noon, when the sun is directly overhead, a rider casts a shadow that moves left and
right along the ground as the Ferris wheel turns. In fact, you know an equation that
would describe the motion of this “high noon shadow.”

2. Write the equation of this “high noon shadow.”

3. Based on your previous work, you probably wrote these equations in terms of the
angle of rotation being measured in degrees. Revise your equations so the angle of
rotation is measured in radians.

a) The “sunset shadow” equation in terms ofradians:

b) The “high noon shadow” equation in terms ofradians:



4. In the equations you wrote in question 3, where on the Ferris wheel was the rider
located at time t = 07 (Refer to the position as the rider’s initial position on the wheel.)

5. Revise your equations from question 3 so that the rider’s initial position att = 0 is at
the top of the wheel.

a) The “sunset shadow” equation, initial position at the top of the wheel:

b) The “high noon shadow” equation, initial position at the top of the wheel:

6. Revise your equations from question 3 so that the rider’s initial position att = 0 is at
the bottom of the wheel.

a) The “sunset shadow” equation, initial position at the bottom of the wheel:

b) The “high noon shadow” equation, initial position at the bottom of the wheel:

7. Revise your equations from question 3 so that the rider’s initial position att= 0 is at
the point farthest to the left of the wheel.

a) The “sunset shadow” equation, initial position at the point farthest to the left
of the wheel:

b) The “high noon shadow” equation, initial position at the point farthest to the
left of the wheel:
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8. Revise your equations from question 3 so that the rider’s initial position att =0 is
halfway between the farthest point to the right on the wheel and the top of the wheel.

a) The “sunset shadow” equation, initial position halfway between the farthest
point to the right on the wheel and the top of the wheel:

b) The “high noon shadow” equation, initial position halfway between the
farthest point to the right on the wheel and the top of the wheel:

9. Revise your equations from question 3 so that the wheel rotates twice as fast.

a) The “sunset shadow” equation for the wheel rotating twice as fast:

b) The “high noon shadow” equation for the wheel rotating twice as fast:

10. Revise your equations from question 3 so that the radius of the wheel is twice as
large and the center of the wheel is twice as high.

a) The “sunset shadow” equation for a radius twice as large and the center twice
as high:

b) The “high noon shadow” equation for a radius twice as large and the center
twice as high:
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