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Purpose:  

To investigate the interrelationships of potential energy, kinetic energy and work due to friction 

Directions & Activity:

1. Log onto the following website: http://www.funderstanding.com/k12/coaster/.

2. This website contains an applet (a small program you run in your browser window).  In this activity you get to design a simple roller coaster.  Adjust the controls and observe the behavior of the cart.  Change one control at a time.  Try to understand why that control affects the behavior of the cart in the way it does.  Observe the effect of changing the following parameters:

· 1st Hill Height – What happens of the hill is too high or low.  Why does this happen? 

· 2nd Hill Height – What happens if the hill is too high?  Why does this happen?

· Loop Size – What happens if it is too high? Why does this happen?

· Initial Speed of the Cart - Can you go too fast?

· Friction – What happens if friction is too great?  Why does this happen?

· Mass of the Cart - Does the mass of the cart affect its performance? (Note, you can exceed the strength of the track and break it.  In this case you will get an "oops!" message.) 

· Value of Gravity – What happens under zero gravity conditions?  What happens with under very high gravity conditions?

3. Now, change a combination of different factors at once, hypothesize what will happen, and then observe what actually happens.  Can your hypothesis (your ideas why) still explain the cart's behavior? 

4. Answer the following Thought Questions based on your observations and understanding of potential energy, kinetic energy, and work due to friction:

a) Why does the cart's speed vary as it goes up and down the hills?  Can that same idea be used to explain the cart's behavior in zero gravity?  Explain your answers.

b) In a short paragraph, explain the relationship between potential energy and kinetic energy.  Include how friction and gravity affect this relationship.

c) If you make the hill too steep or the speed too great, the cart flies off the track.  Use the ideas of projectile motion to explain why this happens.  How does the design of a real roller coaster prevent this problem?  (Does the term jumped the track in terms of a train wreck now have new meaning?)

d) What are the conditions (hill and loop size, speed, gravity and friction) you can find for giving the "best" ride?  What makes it the" best" ride?

