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Investigating Potential and Kinetic Energy

PART I - Pendulum Activity:
Click on the following link to access the Pendulum Simulation: Pendulum Demonstration
1) Locate in the side menu “Show energy of” and select the number 1.  The graph to the right will now graph potential energy, kinetic energy, and total energy.

2) Press the pause button below the pendulum
3) Pull the pendulum up to a 30º and release. 

4) Observe the pendulum as it swings back and forth one time and complete the following.

a) Pause each time the pendulum reaches its highest kinetic energy through one swing back and forth. (Use graph)

b) Pause each time the pendulum reaches its highest potential energy through one swing back and forth. (Use graph)

Analysis Question:  

1. Describe the position(s) of the pendulum when the pendulum has the highest kinetic energy.      
2. How much potential energy does the pendulum have when the kinetic energy is at its maximum?       
3. Describe the position(s) of the pendulum when the pendulum has the highest potential energy.       
4. How much kinetic energy does the pendulum have when the potential energy is at its maximum?       
5. As the pendulum is swinging downward what is happening to the potential and kinetic energy?       
6. As the pendulum swings upward what is happening to the potential and kinetic energy?       
7. What happens to the total amount of energy (KE + PE) as the pendulum swing s back and forth?       
8. What is the relationship between the velocity of the pendulum and the kinetic energy of the pendulum? (Check the box for velocity to see this)       
9. How does the height of the pendulum as the pendulum swings back and forth affect the potential energy of the pendulum?       
10. Pull the pendulum to a higher angle (40º).  How does the increase in height affect the total energy and potential energy of the pendulum?       
11. Increase the mass of the pendulum to 2.0-kg.  How does the increase in mass affect the total energy and potential energy of the pendulum?       
12. Increase the friction on the pendulum.  How does the swing of the pendulum differ when friction acts on the pendulum?       
13. As the pendulum “loses” energy (slows down), where does the “lost” energy go?      
PART II - Roller Coaster

1. Go to the Energy in a Roller Coaster Ride Flash Interactive. 

2. Students should then view the interactive activity, first at full speed, by clicking on the "play" button and focusing on the graph depicting how the forms of energy change as the coaster cars move along the track, and then in step form to view the motion in detail.

Analysis Questions

1. Describe the potential and kinetic energy at the top of the first hill.       
2. What happens to the kinetic and potential energy of the roller coaster as it accelerates down the hill?       
3. Describe the potential and kinetic energy at the bottom of the first hill.       
4. What begins to happen to the kinetic and potential energy as the roller coaster starts to go up the loop?       
5. At the top of the loop, has all of the kinetic energy been converted back to potential energy?  Explain why or why not?       
6. What happen to the kinetic and potential energy as the roller coaster comes down the loop?       
7. At the top of the small hill, has all of the kinetic energy been converted back to potential energy? Why or why not?  Compare the amount of kinetic energy that has been converted on the small hill to that during the loop.       
8. How does the height of the roller coaster affect the potential energy of the roller coaster?       
9. How does the velocity of the rollercoaster affect the kinetic energy of the roller coaster?       
10. Explain in terms of energy, why no part of the rollercoaster can be higher than the first hill and each successive part must be lower than the last.       
PART III: Masses and Springs

· Go to the Masses and Springs Flash Interactive. 

· Make sure you click so the activity displays the energy graphs

· Hang a mass on one of the springs.
· Experiment with elastic potential energy (EPE) under a variety of conditions, changing variables such as the size of the mass, friction, spring tension, and even the gravitational pull of the celestial body on which the experiment occurs. You can also view the experiment in slow motion and use the ruler to measure the distance that each weight causes the spring to stretch. As you work with the interactive activity, you should test individual variables by turning the other variables off.

Analysis Questions:

1. How does the initial stretch of the spring affect the potential (elastic and gravitational) and kinetic energy level of the spring and mass?       
2. What type of energy does the spring have when it is stretched to its maximum length?       
3. Describe what happens to the potential and kinetic energy of the spring as it bounces upward.       
4. Describe what happens to the potential and kinetic energy of the spring as it travels downward.       
5. At what point during the bounce is the potential energy of the spring its highest and lowest (GPE and EPE) and where is kinetic energy at its highest and lowest.       
6. What is the effect of friction on the motion of the mass and spring?           How does this affect potential and kinetic energy?       
7. What happens to the kinetic and elastic potential energy as friction slows the spring down?         Where does the “lost” energy go?       
8. What do you notice about the amount of total energy of the system from the initial stretch to the point where the spring stops?       
