Ferris Wheel Activity
Objectives:
This activity is intended to motivate the trigonometric functions we will see next.  
Motivating Questions:	
· How does a point traversing a circle naturally generate a function?
· How does the height of a point traversing a circle relate to the distance it has traversed?
Activity 2.1.1 from Active Prelude to Calculus (modified)
[image: ]
The image above shows a ferris wheel with center labeled H.  The large dot represents the position of a cab that is going around the ferris wheel counterclockwise, starting at the bottom.  Let  be the height of the cab and let  be the distance the cab has traveled so far (note this is an arc length).  Assume the circumference of the ferris wheel is 250 meters, which is roughly the size of the original Ferris Wheel from the 1893 World’s Columbian Exposition in Chicago.
a. What is the radius of the ferris wheel?  How high is the highest point on the ferris wheel?





b. How high is the cab at point I and what distance has it traveled along the circumference when it first reaches point I?


c. Can  be thought of as a function of ?  Why or why not?






d. Can  be thought of as a function of ?  Why or why not?



e. For the following values of , find first the angle that the cab has traversed and then the value of .  
 0m	62.5m		125m		187.5m	 250m 		312.5m





f. On a set of coordinate axes, begin to plot the graph of height vs distance (h should be on the y-axis and d on the x-axis) by plotting the points you found in the previous part.  Make your d-axis go all the way to 500m so you can add points in the next part.

g. Think about what happens after d reaches 250m.  Plot on your graph the points with d=375m, d=437.5m, and d=500m.



h. By looking at the wheel, try to guess how the graph looks in between the points you have plotted.


i. Go to http://gvsu.edu/s/0Dt to see an interactive gif that illustrates the situation.  The ferris wheel in the gif is only 8cm tall, so the numbers will not be the same for ours!
With the curve of the graph in mind, draw the rest of your graph.



j. Now suppose you were to graph h versus θ instead of h versus d.  What do you think would change about your graph and what would stay the same?  Try plotting some points to investigate.






k. Finally, imagine that the ferris wheel is moving at a constant speed (angular or linear – both will be constant).  Now suppose you graphed height versus time.  How do you think your graph would relate to your previous graphs?
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