[image: image1.png]




Roller Coaster Science: Using Smartphones to Measure g-Forces
Student Worksheet
Purpose: Relate the physical sensations experienced on amusement park rides to force systems, free-body diagrams, and relative motion.
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Guiding questions: 
Before your trip to the amusement park, prepare by learning how to measure g-force with your smartphone. Ensure that you know – from the data – which direction is “up” on the smartphone and how this affects the data produced.

While at the amusement park, you will collect data while simultaneously riding the rides. Ensure that your smartphone is secured to your body in a single dimension, either along your arm, chest, or thigh using a “workout” arm band or a buttoned pocket. As you ride the rides, note the sensations you feel – when do you feel “heavy,” “light,” or “normal”?


G-Forces on Ride #1

1. Choose any ride on which you expect to experience strong changes in g-force. List that ride below, and explain why you anticipate experiencing strong changes in g-force.
Ride the ride, and collect g-force data.

2. Provide an image of the ride (a photograph, an aerial image from the web, a snap-shot from the park map, or a simple sketch). Label three points of interest (where different sensation were felt) on the image of the ride below.
3. Produce a graph of the g-force data. On the graph, identify which three points corresponding to the three physical points listed on the image in #2 above. 
4. Describe how the g-forces changed along the ride, and explicitly describe your sensations and how the g-forces changed at the three points on your graph. Explain why the sensations you felt make sense in light of the data that you collected.

5. Using values from your graph, draw proportionally-accurate force diagram (free-body diagram) for you on the ride at the three points on your graph. Show work for any measured, assumed, and calculated values.

Circular Motion on Ride #2
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Choose any ride on which you would experience – at least part of the time – uniform circular motion. Explain how you know that the circular motion is uniform.

7. Provide an image of the ride (a photograph, an aerial image from the web, a snap-shot from the park map, or a simple sketch). Label any dimensions of the ride that might be important for calculating centripetal acceleration or tangential velocity of the rider. If dimensions are measured, explain how this was done.
Ride the ride, and collect g-force data.

8. Produce a graph of the g-force data. Identify what components of the data are relevant to determining the centripetal force, and explain why.
9. If necessary, calculate the centripetal force on you as you rode the ride during uniform circular motion. Provide justification, and, if appropriate, show work.
10. Using values from your graph, draw a proportionally-accurate force diagram (free-body diagram) for you on the ride during uniform circular motion. Show work for any measured, assumed, and calculated values.
11. Using values from the graph and any relevant measured dimensions, calculate the centripetal acceleration and the tangential velocity of the rider during uniform circular motion. 
12. Calculate the centripetal force on the rider not using data collected by the smartphone. How does this value compare to the value measured by the smartphone? Explain why there might be a difference.
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