“Energy Skate Park” weblab

Name and date submitted (3 pts): 
(25 questions, 100 points: average 4 pts each)
[bookmark: _GoBack][image: ]Instructions: Using the template below, answer all the questions. KEEP THE SAME NUMBERING SYSTEM and the original questions! 

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.

Energy is measured in Joules (J).    1 Joule = 1 Newton-meter (1 N-m)
Kinetic energy: 		KE = ½mv2	m=mass in kg; v=velocity in m/s; g=9.8m/s2; h=height in m
Potential energy: 	PE = mgh

Instructions
Go to the University of Colorado ‘PhET’ website and open “Energy Skate Park” simulation. 
Turn on the bar graph and grid.  Make sure the coefficient of friction is set to “none” or zero. DON’T turn on “Energy vs. Position” yet. 
Stretch the track out horizontally and vertically, and bring the skater to a height level = 10m (like the screenshot above).  You can line up his height with the red dot in the middle of the two yellow dots.  Set his mass = 100 kg (in order to make the math easy). Allow him to move up and down the track.  Observe his motion.

1. What happens to the total energy (TE) as you bring the skater up to height = 10m? 

2. What happens to the potential energy (PE) as you bring the skater up the height = 10m? 

3. What is the kinetic energy (KE) in Joules before releasing the skater?  

4. As the skater moves from one side of the ramp to the other, what happens to the total energy (TE)? 

5. The kinetic energy (KE)? 

6. The potential energy (PE)? 

7. Calculate the PE in Joules at the top and bottom of the ramp using the potential energy equation. 

Now turn on the “Energy vs. Position” graph and compare to your answers above. 


Moving with Friction
8. Move the friction to about ½ way between “none” and “lots.”  What happens to the skater?  

9. What happens to the total energy? 

10. What happens to the kinetic and potential energy?  Explain what’s going on.  


Changing Mass 
Return the friction setting to none.  Increase the mass of the skater (the amount isn’t important).  Bring the skater up to the height = 10m, as before.   

11. How does the total energy of the system compare to the total energy of the system before you changed the mass?  

12. Does mass have an effect on potential and kinetic energy?  Explain.  Give equations for both as part of your justification.  

13. Does changing the mass have any effect on the height the skater moves from one side of the ramp to the other?  


Analyzing Speed
14. Where is the speed of the skater fastest?  

15. Where is the speed of the skater slowest?  

16. With his mass = 100 kg, calculate the skater’s speed at the bottom of the ramp using the energy equations (report the speed in m/s) 

17. Now reduce the mass of the skater.  Is there any change in the fastest or slowest speed?  

18. What variable can you change in order to change the fastest and slowest speeds? 


Work and Conservation of Mechanical Energy Analysis
19. Turn off friction.  Place the skater back at the 10m height.  As you move the skater up to 10m, what minimum force would you need to apply in order to do work against gravity without accelerating the skater?  

20. Write a general equation for potential energy.  

21. As the skater moves down the ramp, what happens to the kinetic energy?  

22. What other variable is increasing as kinetic energy increases?  

23. Write a general equation for kinetic energy.  

24. What are the two types of mechanical energy?  Hint: they were just mentioned

25. Based on your observations, write an equation for the conservation of mechanical energy as the skater moves from 10m to 0m.  Hint: PE = KE, therefore…… ? (m something = ½ something)



image1.png
Energy Skate Park (2.13)

File Tracks Help

Reset

Reum st
Crasse a4

10 CiMessuring Tape /

Bar Graph

] Potential Energy Reference

| Grid
Path

‘Show Path Clear

Energy Graphs
[] Show Pie Chart ! with Thermal

Bar Graph

Energyvs. Position

Energyvs. Time

Location
Ospace O Moon
@Eath O Jupiter

Energy vs. Position

Graviy 981 Nikg

U

Energy vs. Position |

Space  Earth Jupiter

Clear Heat

Track Friction >>

Hide Skater Properties <<

Mass| 7500/ kg

Energy (Joules)

U

020 7500 20000

25 s0 75 wo s s
Position (meters)

Restore Defaulls

Copy || Clear

» .

Help!





