	Thinking about Physics While Scared to Death (on a Falling Roller Coaster)                 

by Jearl Walker October, 1983
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[image: image1]THE RIDES IN AN AMUSEMENT park not only are fun but also demonstrate principles of physics. Among them are rotational dynamics and energy conversion. I have been exploring the rides at Geauga Lake Amusement Park near Cleveland and have found that nearly every ride offers a memorable lesson. 


Figure 1: The energies of a roller-coaster
To me the scariest rides at the park are the roller coasters. The Big Dipper is similar to many of the roller coasters that have thrilled passengers for most of this century. The cars are pulled by chain to the top of the highest hill along the track. Released from the chain as the front car begins its descent, the unpowered cars have almost no speed and only a small acceleration. As more cars get onto the downward slope the acceleration increases. It peaks when all the cars are headed downward. The peak value is the product of the acceleration generated by gravity and the sine of the slope of the track. A steeper descent generates a greater acceleration, but packing the coaster with heavier passengers does not.
When the coaster reaches the bottom of the valley and starts up the next hill, there is an instant when their cars are symmetrically distributed in the valley. The acceleration is zero. As more cars ascend, the coaster begins to slow, reaching its lowest speed just as it is symmetrically positioned at the top of the hill.
A roller coaster functions by means of transfers of energy. When the chain hauls the cars to the top of the first hill, it does work on the cars, endowing them with gravitational potential energy, the energy of a body in a gravitational field with respect to the distance of the body from some reference level such as the ground. As the cars descend into the first valley much of the stored energy is transferred into kinetic energy, the energy of motion.
If the loss of energy to friction and air drag is small, the total of the potential and kinetic energies must remain constant throughout the descent and even throughout the rest of the ride. The coaster gains kinetic energy and speed at the expense of potential energy. If the first valley is at ground level, the transfer is complete, and for a moment the coaster has all its energy in the form of kinetic energy.


Text feature supports the   explanation in text.  The reader must navigate been text and diagram  for complete understanding.





Purpose is clearly stated.





No signal words used to identify structure.  Text shows combination of chronological and cause/effect.





Use of complex academic and discipline specific vocabulary





Requires extensive knowledge of scientific concepts





Sentence structure is dense, containing mainly compound sentences of varying structures. 








