Name __________________________________
Energy Skate Park Phet Simulation
AP Physics Lab

	Now that you have begun the study of work and energy, it’s time to experiment with variables related to these terms.  In this lab activity, you will observe changes in various types of mechanical energy.  After completing this activity, you should have a clear, conceptual understanding of the terms and concepts related to mechanical energy.

1. Open the following link:  http://phet.colorado.edu/en/simulation/energy-skate-park-basics

2. Click on the FRICTION tab.  Play with the simulation for a few minutes.  Click on all of the options so that you can see what they do. 
3. Press RESET.  Click on bar graph and grid.  Turn OFF friction.
4. Bring the skater to a height level of five.  You can line up his height with the red dot in the middle of the two yellow dots.  Allow him to move up and down the track.  Observe his motion.
5. What happens to the total energy as you bring the skater up to height = 5m?  _____________________________________________________________________________
6. What happens to the potential energy as you bring the skater up the height = 5m? _____________________________________________________________________________
7. The kinetic energy?  ____________________________________________________________
8. As the skater moves from one side of the ramp to the other, what happens to the total energy?______________________________________________________________________
9. The kinetic energy?  ____________________________________________________________
10. The potential energy?  __________________________________________________________
11. Why is this situation completely impossible?  ________________________________________

Moving with Friction
12. Move the friction to about ½ way between “none” and “lots.”  What happens to the skater?  _____________________________________________________________________________
13. What happens to the total energy?  ________________________________________________
14. What happens to the kinetic and potential energy?  Explain.  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Changing Mass 
15. Reset.  Turn on Bar Graph and Grid.  Turn Friction to none.  Change the mass of the skater to Large.  Repeat Step 4.  
16. How does the total energy of the system compare to the total energy of the system before you changed the mass?  _____________________________________________________________
17. Does mass have an effect on potential and kinetic energy?  Explain.  Give equations for both as part of your justification.  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
18. Does changing the mass have any effect on the height the skater moves from one side of the ramp to the other?  ______________________________________________________________

Analyzing Speed
19. Click on the speed meter.  
20. Where is the speed of the skater fastest?  ____________________________________________
21. Where is the speed of the skater slowest?  ___________________________________________
22. Change the mass of the skater to small.  Is there any change in the fastest or slowest speed?  ______________________________________________________________________________
23. What variable can you change in order to change the fastest and slowest speeds?  ___________

Work and Conservation of Mechanical Energy Analysis
24. Reset.  Turn off friction.  Turn on the speed meter.  Place the skater back at the 5m height.  As you move the skater, what minimum force would you need to apply in order to do work against gravity without accelerating the skater?  _______________ _____________________________________________________
25. Write a general equation for potential energy.  ________________________________________
26. As the skater moves down the ramp, what happens to the kinetic energy?  _________________
27. What other variable is increasing as kinetic energy increases?  ___________________________
28. Write a general equation for kinetic energy.  _________________________________________
29. What are the two types of mechanical energy?  _______________________________________
30. Based on your observations, write an equation for the conservation of mechanical energy as the skater moves from 5m to 0m.  _____________________________________________________

Further Analysis
31. Click on the third skate track (hills).  Turn off friction.  Move your skater to a height of 4m.  Run the simulation in slow motion.  
32. How does the kinetic energy of the skater at 2m on the way down the track compare to the kinetic energy of the skater at 2m on the way up the track?  _____________________________
33. How does the speed of the skater at 2m on the way down the track compare to the speed of the skater at 2m on the way up the track?  ______________________________________________
34. About where is the kinetic energy equal to the potential energy?  ________________________
35. Assuming the skater starts from rest at 4m, write an equation for the conservation of mechanical energy as seen at 4m compared to the energy at 2m.  _________________________

[bookmark: _GoBack]Play Time!  Now that you have finished the lab, you may move to the playground.  Experiment with the variables.  Try to do something unique!  Maybe see if you can get the skater to go through an upside down loop!  Have fun.  
