

As a roller coaster moves up a hill, it gains potential energy.  As the rollercoaster starts to head toward the bottom, the potential energy is converted to kinetic energy.  Through out the ride there is a constant exchange of energy from kinetic to potential and potential to kinetic.  If you were to calculate the starting energy at the top of the first hill [PE + KE] you could find the total energy of the ride.  If you do the same at the top of a vertical loop, you could again find the total energy of the ride.  Ideally, the two values should be the same if there were no outside forces.  However, in a rollercoaster there are several forces acting on the car, causing it to lose energy.  During this lab you will find out how much energy is lost to outside forces in your own rollercoaster.

Materials:

Pipe insulation

Marble

Stopwatch

Meter stick

Duct tape

Procedures:
1. Set up your rollercoaster as shown in the diagram.  The top of the first hill should be twice as high as your vertical loop.  Test your coaster to make sure that the marble will travel all the way around the loop.

2. Mark the very middle of the top of the loop.  This is where you will stop the timer.
3. Record the mass of your marble in kilograms.
4. Place your marble at the top of the ramp.  Make sure that your marble is released at the same place each trial.  Record the vertical height from the release point.
5. Release your marble and start timing.  End timing when the marble reaches the very most top of the loop.
6. Repeat step #5 3-5 times to obtain an average time.
Analysis:

1. Calculate the potential energy of the marble at the point that it is released.  This will be the initial potential energy.

2. Calculate the potential energy of the marble at the top of the loop.  This will be your final potential energy.
3. Calculate the kinetic energy at the release point.  This will be the initial kinetic energy.
4. Calculate the kinetic energy at the top of the vertical loop.  This will be the final kinetic energy.
5. Calculate the total initial energy and the total final energy.
6. Determine the % of energy lost.
Conclusion:  (Questions to consider in your conclusion)

1. Does the energy loss with the marble seem excessive or too small?  Explain.

2. What types of forces are acting on the marble in your rollercoaster?
3. If you could figure out how to keep the coaster from losing any energy, would you design a coaster that took advantage of your discovery?  Why or why not?
4. If the rollercoaster slows down during your ride, why does it feel as if you are going fast?  What is done to the ride to increase your level of excitement?

