Analyzing Roller Coasters Using Work and Mechanical Energy
Refer to the following diagram to answer the questions that follow.  The mass of the car and its riders is 500kg.  The height of the starting hill is 15.0m, and the car has a speed of 0 m/s at that point.  Assume no work done by non-conservative forces until point D.  The car must stop by E.
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1. Determine the PE at the start (point A).

2. In moving from A to B, what kind of energy transfer takes place?  (PE to KE or KE to PE or ME to…)  What force does work to transfer energy?


3. Determine the KE of the car at point B.

4. Determine the speed of the car at point B.


5. In moving from B to C, what kind of energy transfer takes place? (PE to KE or KE to PE or ME to…)  What force does work to transfer energy?

6. Determine the speed of the car at point C (height = 5.0m).



7. In moving from C to D, what kind of energy transfer takes place? (PE to KE or KE to PE or ME to…)  What force does work to transfer energy?


8. Determine the speed of the car at point D.


9. In moving from D to E, what kind of energy transfer takes place? (PE to KE or KE to PE or ME to…)  What force does work to transfer energy?


10. Determine the work that friction must do to stop the car between D and E.


11. Determine displacement from D to E if 2450N of friction are available to stop the car.


12. Determine the work that friction must do to stop the car between D and E.


13. Determine displacement from D to E if 2450N of friction are available to stop the car.
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to lft to its initial summit. Once lifted to the top of the summit, the roller coaster car has a large quantity of potential
eneray and virtually no kinefic eneray (the car is almost at rest). If it can be assumed that no external forces are doing
‘work upon the car as it travels from the initial summit to the end of the track (where finally an external braking system
is employed), then the total mechanical eneray of the roller coaster car is conserved. As the car descends hills and
loops, its potential energy is transformed into kinetic energy as the car speeds up. As the car climbs up hills and loops,
its kinetic energy is transformed into potential eneray as the car slows down. Yet in the absence of external forces
doing work, the total mechanical energy of the car is conserved.

Minimum PE
Maximum KE

As a coaster car loses height, it gains speed; PE is transformed
into KE. As a coaster car gains height it loses speed; KE is
transformed into PE. The sum of the KE and PE is a constant.
Conservation of energy on a roller coaster ride means that the total amount of mechanical energy is the same at
every location along the track. The amount of kinetic energy and the amount of potential energy is constantly
changing. Yet the sum of the kinetic and potential energies is everywhere the same. This is illustrated in the diagram
below. The total mechanical eneray of the roller coaster car is a constant value of 40 000 Joules.
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