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   Kinetic energy and Potential energy are closely related (when it comes to falling objects). Kinetic energy is energy of motion – any object that is moving has kinetic energy. Objects at rest have a velocity of zero and therefore have no kinetic energy, since the formula for calculating kinietic energy is 
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   Since the velocity is squared, it is a much more important factor than the mass is – the faster an object moves, the greater the energy.

   The Potential energy of an object is a little more complicated. In this lab, we will be discussing gravitational potential energy. This is energy which is stored in the object due to its position (above the ground or surface). If an object is on the ground, it has no potential to drop further and therefore has no potential energy.

  PE is calculated using the following formula:
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…where m is the mass, g is the acceleration due to gravity and h is the height above a surface.

   Both of these energies can be expressed using the units J (Joules).

   Go to this site, and scroll to the bottom of the page to the applet of the falling ball.

   Set the Energy at 400J, the mass of the ball to 2.0kg, and the EAS to 25% (EAS is equal to the amount of energy that is absorbed by the surface when the ball hits, so at 25%, 1/4 of the kinetic energy will be absorbed by the surface, the other 75% will be applied to the ball bouncing up again).

   Find the height of the ball by clicking on the small platform holding the ball. Using the height, and the mass of the ball (2.0kg) and the value of g (9.81m/s2), what is the PE of the ball before it falls (Use the formula  
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       1. PE of ball before it falls _____________________________

   Click on the Start button and observe what happens. When it is done, hit the reset button. This time hit the start button, and after the first bounce (but before the second bounce), hit the Pause button. 

       2. What was the impact velocity of the first bounce? __________________________

   Using the formula 
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, what was the Kinetic energy of the ball at the first impact?

      3. KE of ball at first bounce? ________________________________

    Hit the reset button, and change the mass to 4.0 kg. Calculate the PE of the ball in this position.

   4. PE of 4.0kg ball before it falls? ____________________________________

    Click on start at find the impact velocity of the first bounce. Calculate the KE of the ball at first bounce.

   5. KE of 4.0kg ball at first bounce ____________________________________

   Next, hit the reset button, then click on the STEP button. This will drop the ball and freeze the ball at it’s maximum height after the bounce. 

    6. What is the height of the ball after the first bounce? _______________________

   7. What is the PE of the ball at this point? (PE=mgh) _________________________

   8. What percentage of the PE was lost in the first bounce? ______________________

(This number should equal your EAS settting).

   9. Since you can’t lose any energy (Conservation of Energy), what did the lost energy get converted into? (your choices are the following:



A. Thermal energy



B. Sound energy



C. Chemical energy



D. the 4th dimension

   This is a thought question – you won’t find it on the website.

   Click on this site, go to the skier diagram and answer the following questions:

   10. When is the skier’s PE at maximum? ______________________________

   11. When is the skier’s KE at maximum? __________________________________

   12. What is happening to the KE and PE as the skier goes down the hill?

 _____________________________________________________________________________

   13. What is the skier’s velocity when he is 20m from the bottom?

Click on this site for the following questions:

   14. When is the PE the greatest for the roller coaster? __________________________________

   15. When the roller coaster goes up the first loop, what is happening to the KE and PE?

   16. At the top of the first loop, which is greater, the PE or KE?  ________________

   17. At the top of the second loop, which is greater, the PE or KE? ________________

   18. What is the maximum velocity of the roller coaster? ____________________

   19. How many different times does the roller coaster reach the maximum velocity? __________

   20. Where on the track does the roller coaster reach maximum velocity? ___________________

   Click here for the next section.

   Another type of PE is elastic (or spring) potential energy. This is stored energy in a spring when it is squished. As the spring is released, the stored energy of the spring is transferred into KE as it opens up.

   21. During the flight, when is the KE at its smallest? ________________________________

   22. If the flying object has a mass of 5.0kg, what is the Potential energy of the object at its highest point?

   23. What is the Kinetic Energy of the object at the top of its path? _______________________

   24. If the total Mechanical Energy of the system is equal to the PE + KE, what is the ME (mechanical energy) of the object at its highest point (just add the PE and KE).

   25. At the point when the object hits the ground, what is the KE of the object? 

__________________

   26. What is the PE of the object at the point where it hits the ground? ___________________

   27. What is the ME of the object at the point where it hits the ground (add the KE and PE)?

Do you see a pattern here???

   Now click on this link to finish up. The questions are on the website. Write your answers below.

   28. _____________________

   29. _____________________

   30. _____________________

   31. _____________________

   32. _____________________

   33. _____________________

   34. _____________________

   You’re almost done. Click here to submit your answers!
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