Energy Skate Park Simulation

Learning Goal: To examine the relationship between kinetic and potential energy.

Access:  Go to http://phet.colorado.edu., click on ‘Energy Skate Park’ simulation.

1. Start with the ramp on Earth. Bring up the graphs of Energy vs. position, Energy vs. time, and the bar graph. What do you notice about the total energy? How is that related to the kinetic and potential energy?

2. Replace the setting with the each of the other options (Moon, Space, and Jupiter) and bring up the graphs for each. What do you notice? Is the relationship between kinetic and potential energy the same at each location? Does gravity affect the total energy? Why?

3. Change the mass of the skater and examine the graphs again. Did anything change?

4. Try altering the ramp and then looking at the graphs.

5. Make the ramp a straight, horizontal path. Bring up the Bar graph. What happens to the skater? What happens to the thermal energy? How is thermal energy related to kinetic and potential energy? The total?

6. Turn on the “Show Grid” option on the right and the “Bar Graph” option in the “Plot” menu.
7.
Drag the middle dot of the track so that it touches the ground and both ends of the track are on six in height and zero the middle. Now observe the bar graphs. What do you notice about the skater's position in relation to the amounts of potential and kinetic energy? Does the skater come to the same height on either side of the track? Why? Does the skater come to the same height on either side of the track? Why?
8.
Now click on the “Track Friction >>” button to show a slider that will allow you to change the amount of friction. Drag the slider halfway to the first tick mark. Look back at the bar graph and notice what happens to the energy amounts. Does the Total change at all? Do the maximum values of the kinetic and potential energy change? Does the skater still reach the same height on both sides of the track? Why?
9.
Remove all friction from the skater and click the “Moon” option from the “Location” menu. Now click the “Return Skater” button. Did his total energy change? Why? Now make a prediction for what will happen to his total energy if the gravity is changed to that of Jupiter.

10. Repeat step five with Jupiter and see if your prediction matches the simulated results.
11. What affects the relationship between potential and kinetic energy?

12. Define both kinetic and potential energy. Define total energy.

