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PreAP PreCalculus          Sinusoidal Applications

Example:
Researchers find a creature from an alien planet. Its body temperature varies sinusoidally with time. It reaches a high 
of 120°F in 35 minutes. it reaches a low of 104°F in 55 minutes.
a) Sketch a graph
b) Write an equation expressing temperature in terms of minutes since they started timing. Verify you have the 

correct equation using your calculator or desmos.com.
c) Use your equation to find what its temperature was when they first started timing. 
d) Find the first three times after they started timing at which the temperature was 114°F.

Example:
Each time your heart beats, your blood pressure increases, then decreases as the heart rests between beats. A 
certain person’s blood pressure is modeled by the function p(t) = 25sin160𝛑t + 115, where p(t) is the pressure in mmHG 
(millimeters of Nercury) at time t, measured in minutes.
a) find the amplitude and period of the function. What do they mean?
b) Sketch a graph.
c) If a person is exercising, his heart beats faster. How does this affect the period of the function?

Assignment:
If the problem says to use your equation, then justify answers by showing your work. Feel free to verify your 
answers by graphing your equation on your calculator or desmos.com. There are some questions where you are 
directed to look at the graph of your equation on your calculator or by using desmos.com. In that case, there is no 
need to justify your answer by showing your work. 

1. A Ferris Wheel is 20 meters in diameter and boarded at the six o’clock position from a platform that is 4 meters 
above the ground. The wheel completes one full revolution every 4 minutes. At t = 0 you are in the three o’clock 

position and ascending. Draw a picture to help you see the heights as you go around 
the ferris wheel.

a) Sketch the graph 
b) Write an equation expressing the height above the ground as a function of time, t. 
c) Use your equation to find your height above ground when you have been on the 
wheel for 6.5 minutes? Are you ascending or descending at that time? Explain how 
you know. 
d) Find the first two positive times when your height is 18 meters above the ground. 

Use your calculator or desmos to find the answer.

2.  A signal buoy in the Chesapeake Bay bobs up and down with the height h of its 
transmitter (in feet) above sea level modeled by h = a sin bt + 5. During a small squall 
(rain storm) its height varies from 1 ft to 9 ft and there are 3.5 sec from one 9ft to the 
next.

a) Sketch a graph.
b) What are the values of the constants a and b?
c) What does the 5 represent in the problem?



3. A weight attached to the end of a long spring is bouncing up and down. As it bounces, its distance from the floor 
varies sinusoidally with time. (Ignore gravity and assume the spring keeps moving.) You start a stopwatch. When 
the stopwatch reads 0.3 s, the weight first reaches a high point 60 cm above the floor. The next low point, 40 cm 
above the floor, occurs at 1.8 s.

a) Sketch the graph
b) Write an equation expressing distance from the floor in terms of the number of seconds the 
stopwatch reads.
c) Use your equation to predict the distance from the floor when the stopwatch reads 17.2s. 
d) Use your equation to find what the distance was from the floor when you started the 
stopwatch? 
e) Predict the first positive value of time at which the weight is 59 cm above the floor. Use your 
sketch, then verify on your calculator or desmos.

4. After reading this short article, answer the following 
questions.

a) When the note A above middle C is played, how many 
cycles does it complete every second?

b) As different notes are played, how is the sound 
changed?

c) According to this article, how do noise canceling 
headphones work? And you thought math was useless 
outside of my classroom!

If you don’t have a QR reader, here is the website:
http://www.math.umn.edu/~rogness/math1155/soundwaves/

5.The initial behavior of the vibrations of the note E above 
middle C can be modeled by y = 0.5cos660𝛑t. 

a) What is the amplitude in this problem?
b) What is the period?
c) What is the range? What does it mean in the real world?

this is the note (E) they are talking about in case you wanted to 
know and you don’t read music. You’re 
welcome.
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