Energy Skate Park Lesson
Notes for the programmers are indicated within the text of the lesson in red.

Learning Goals:

After completing this lesson sequence, students should be able to:

· Identify the factors that influence the amount of potential energy the Energy Skater has

· Identify the factors that influence the amount of kinetic energy the Energy Skater has at the bottom of the ramp

· Describe quantitatively what happens when friction is introduced into the setup

Preliminary Assessment

With clickers, assess students’ current understanding with a sequence of conceptual questions…….

Warm-up for activity

Diagram of Energy Skater opening arrangement:  
What do you think you would need to

change in the arrangement on the right

so that the energy skater will travel at

(Not sure how to do this)
the fastest possible speed when he 

reaches the bottom of the ramp?  

Explain your thinking.

Starting Point:  Messing Around
Play with the simulation.  Experiment with changing the track, restarting the skater, toggling options on and off, viewing the different plots available, changing where your skater is in the solar system, changing how much friction is acting, and changing certain characteristics of your skater.
Activity 1

Reset to the original track and conditions.

Keeping the track THE SAME, open up whichever plot you prefer to best view the AMOUNTS of energy there are at each moment in the simulation.  Now, play the simulation, pausing occasionally to see how much of each energy form exists at different points along the track.  Locate the point(s) on the track where the skater has THE MOST potential energy.  Here’s where I encountered my first difficulty.  It would make sense to be able to see the values at the very highest point the skater reaches, but it doesn’t seem to be possible.  Therefore, you can’t ever get to the exact point where kinetic energy is zero and potential energy is a maximum.
1. Where does the skater have the greatest amount of potential energy?  (Describe in words or with a diagram.)

Now, change as many features of the simulation as you can in hopes of finding ALL the factors that affect how much potential energy the skater has at the point(s) you described in question 1.

2. What changes did you make that caused the potential energy at that point to INCREASE?

3. How does the maximum kinetic energy that the skater acquires compare with the potential energy you found in #2?

4. Are there any other factors you can change that will cause the maximum kinetic energy to INCREASE?  What are these, if any?
Now reset the simulation to the original track and conditions, and pause your skater at the very top of his motion.  Set friction to some value OTHER THAN zero and ask to view the energy vs. time and bar graph options.  Let the skater skate for awhile and observe what happens to the motion.
5. Describe what is happening to the various forms of energy as time goes by.

6. Record the potential, kinetic and thermal energy values the skater had at the very beginning of his motion.

7. Allow the skater to continue until he comes to rest and record the potential, kinetic, and thermal energy values he has there.  This is where the simulation really has a problem.  If you continue watching as the skater goes back and forth, some VERY strange things start happening close to the bottom of the track.  Finally, instead of coming to rest at the bottom, the skater leaves the track and continues to move away?!?!?!?!  The totals work out as expected, but the behavior at the bottom does not allow the analysis that would point to conservation of energy.  Can that be fixed?
8. What do you notice about the values you’ve recorded in questions 6 and 7?
