Hi all you good physics folks,

This is a message that should provide you with some free time as your students enjoy analyzing information about Cedar Point's new roller coaster - the Tallest, Fastest roller coaster in the Universe (or at least until the astronomers find another planet, with a taller and faster roller coaster).

The web address is www.cedarpoint.com.

Here are some questions that you might pose for them.
Oh yes, since the ride was designed by Intamin in Switzerland, and the local carpenters still work in the English Engineering System, all answers must be in both SI metric and English Engineering units (feet, seconds, etc.)  But miles per hour are also needed for the general population.  All answers must be in appropriate units for the audience(s).  Their job is to verify the numbers provided by Cedar Point, and that they as science reporters must provide for their boss (the physics instructor), their college mates, and for the local newspaper.  (Publish or perish).

1.  If the acceleration is constant, what is the minimum length of the acceleration track.  (let's see: 120 mph in about 4 seconds, etc., etc.) 

2.  Calculate the value of the assumed constant acceleration (in "g" units).

3. Estimate from the drawings on the Cedar Point website the radii of curvature of the transition from the horizontal to the vertical, and vice versa.

4.  Estimate the spinal g's for the riders as they transition from the horizontal to the vertical (and vice versa).

5.  By various methods in physics one finds that in the absence of other effects that the height that an object will rise depends on the square of the speed.  Verify that the speed of 120 mph is sufficient for the roller coaster to get to the top. 

6.  There are many effects that slow the train: bearing resistance which is a function of temperature, weight of the vehicle, weight of the passengers, etc.; air resistance which is a function of the air temperature and humidity, etc.; etc.  How could a ride designer compensate for these factors, as cheaply and reliably as possible?

7.  From the diagram on the internet estimate the radius of curvature of the top of the ride.  Assuming that the riders will be in free-fall over the top, calculate the desired speed of the coaster over the top.  (Note that the riders in front, middle, and back seats may have significantly different speeds when they go over the top, and therefore may have different experiences.)

8.  Write a description of the experience of a rider, for a public relations piece for coaster enthusiasts.  

Enjoy.

Dr. Bob
