O\“ * 2,15 Applications of Sinusoidél Functions Day 1 Date:

Problem 1: Moon Watch

As an avid sky-watcher, you know that the moon is always half illuminated by the sun and that how much of the
moon we can see illuminated depends on where it is in its orbit around Earth. For the first months of the year, you
watched the moon and kept data for the amount of the moon that was visible each day.
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Part 2. a) Explain the practical meaning of each of the following characteristics. .
b) ¥ind the value of each characteristic for this application. "f ’_;
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Part3. Write the equation of the sinusoidal function that models the vi§ibi]ity of the moon.
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Problem 2: A Day at the Amusement Park
There are many rides at the amusement park whose movement can be modeled using

trigonometric functions. The Ferris wheel is a good example of periodic movement. |
You want to ride the Ferris wheel. It has a radius of 95 feet and is suspended 20 feet
above the ground. The wheel rotates at a rate of 2 revolutions every 20 minutes.

Part 1.

a) What is the period of the function that models the movement of the Ferris wheel? [{O= T [; by
| revoluctimm =[O mins, { D =)0 mns. P*i?"‘"l: Gl 0h=2

b) What is midline of the function? What is the practical meaning of midline?
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¢) What is amplitude of the function? What is the practical meaning of amphtude‘?
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d) Write the equation of a sinusoidal function that models your height above the ground over time
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a) Determine your height above the ground at 6 minutes.

£(6)= “eos(Y)) 15 = 19155 NM

b) Suppose the Ferris wheel moved faster and completed a revolution in 5 minutes. How would the function
change? (Rewrite the equation reflecting this change).
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c¢) Ifthe radius of the Ferris wheel remained the same, but the height of the wheel was raised 15 feet higher,
how would the functu?é change? (Rewrite the equation reflecting this change).
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Homework: Global Warming?
Scientists are continually monitoring the average temperatures across the globe to determine if Earth is

experiencing climate change. One statistic scientists use to describe the climate of an area is average monthly
temperature. The average monthly temperature of a region is the mean of its average high and low
temperatures.

The table below shows the average monthly temperature (°F) in Atlanta from January to December.
Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec

4Q° 440 530 61° 68° 76° 80° 78° 72° 62° 53¢ 450

Part 1. Graph this relationship. Use January as month 1 of the year, meaning that for January, t = 1.
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Part 2.
a) What is the period of the function that models the monthly temperatures in Atlanta? Find b.

pard=13.  @g [ jaazn (3T
b) What is the vertical shift of this model? Find /k/éi )

(X = 60
¢) What is the amplitude of this model? Find a.
a=do
d) What is the phase shift of this model? Find c.
c=|

e) Write the equation of a sinusoidal function that models the average monthly temperatures.
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f) Use the equation to predict the temperature in October.
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