
Math 121 (Lesieutre); §6.6: More sine and cosine; October 9, 2017

1. To celebrate the millennium, British Airways funded construction of the “London Eye”, the world’s
largest ferris wheel. The wheel, in London, measures 120 meters in diameter, and carries up to 800
passengers in 32 capsules. It turns continuously, completing a single rotation every 30 minutes. This is
slow enough for people to hop on and off while it turns. The loading dock is 15 meters above the ground.

a) Suppose you hop on this ferris wheel at time t = 0 and ride it for two full turns. Let f(t) be your height
above the ground, measured in meters as a function of t, the time in minutes you have been riding.

Mark your location at 7.5-minute intervals on the wheel below. What is f(t) at these times? (Assume the
wheel is rotating counterclockwise.)

7.5 minutes is a quarter of 30. We start at the bottom of the wheel, so f(0) = 15. A quarter turn puts us
at the rightmost point, which is f(7.5) = 75 (15 m off the ground, plus the radius 60). At the top it’s been
15 minutes, and f(15) = 135. At last, f(22.5) = 75: we’re at the left point, which has the same height as
the right one. Then f(30) = 15 is the bottom, and it repeats.

b) Fill in the table for f(t) below.

t 0 7.5 15 22.5 30 37.5 45 52.5 60
f(t)

Here it is, based on what we said in the previous part.

t 0 7.5 15 22.5 30 37.5 45 52.5 60
f(t) 15 75 135 75 15 75 135 75 15

c) Sketch a graph of the height above ground as a function of time for two rotations. Be sure to label your
axes.
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d) What is the midline of your graph? Sketch this on your graph using a dotted line. What does this
correspond to on the ferris wheel?

The midline is y = 75. That’s the height of the middle of the wheel, where the axle is.

e) What is the amplitude of your graph? What does this correspond to on the ferris wheel?

The amplitude is 60, which is the radius of the wheel.

f) What is the period of your graph? Explain its meaning in context of this problem. Find ω. (Remember,

period =
2π

ω
, which means ω =

2π

period
.)

The period is the time it takes to complete one full cycle. You can think of this as max to max, or mid-cycle
to mid-cycle. That would be 15 to 45 or 7.5 to 37.5, depending on which you prefer. Either way, the period
is 30.

That means ω = 2π
30

= π
15

.

g) Use your answers above to write an equation for your graph, using either sine or cosine. (The formulas
are y = A sin(ω(x− b)) +m or y = A cos(ω(x− b)) +m).

There are a lot of ways to do this. If we use a − cos()-type graph, we don’t need to make a phase shift, so
that’s going to be the easiest option.

I get

f(t) = −60 cos
( π

15
t
)

+ 75.

2. Find the midline, amplitude, period, and phase shift for each function below. Use these to sketch a graph
of the function.

a) y = −3 sin

(
2x+

π

2

)

First, let’s rewrite this in the standard form above. We need to make it

y = −3 sin
(

2
(
x+

π

4

))
Amplitude is 3 (but it’s flipped over the x-xis compared to regular sin(x)). ω is 2, so T = 2π

2
= π. The

phase shift is π
4

to the left. Here’s a plot:
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You can see that it’s 0 at t = −π/4, just like sin is. However, it then goes down instead of up, since we’re
using − sin.

b) y = 2 cos

(
π

4
x

)
− 3

Amplitude is 2, midline is −3. That means it’s going to vary between −5 (as −3− 2 = −5) and −1 (since
−3 + 2 = −1). Note ω = π/4, so T = 2π

π/4
= 2π 4

π
= 8. Here’s the graph:

3. Given the graph below, find the midline, amplitude, period, and phase shift. Use these to write an
equation for the function.
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It varies from −3 to 5, so the midline is (−3 + 5)/2 = 2/2 = 1. The amplitude is 4. The period appears
to be 6, because there’s a max at 0.5 and another at 6.5. That means ω = 2π

6
= π

3
. It’s shifted right be

1/2 compared to regular cosine, and that’s our phase shift. The answer is then

y = 4 cos
(π

3
(x− 1/2)

)
+ 1.

How’d we do? Here’s a computer plot of the function above:

Looks like a match.

4. Challenge: f(t) = sin(t) + cos(t) can be combined into a single trig graph as above. How? (Try plotting
some points and using them to guess the amplitude etc.)
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