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A G-force is a force acting on a body that is measured in terms of some multiple of acceleration due to gravity.  For example, if the body is experiencing an acceleration of 9.8m/s2, it is experiencing 1 “g”.  If the body is experiencing an acceleration of 19.6m/s2, it is experiencing 2 “g’s”.  How many “g’s” a body is experiencing is calculated by simply dividing the acceleration by 9.8 m/s2. Of course one must also consider the 1 “g” force that always exists on a body because it is in Earth’s gravitational field

In roller coaster design, the engineers try to keep the G-forces on a rider below 6 g’s.  If a person experiences G-forces that are too high for too long, the person can lose consciousness.  Your task is to design a simple “U” shaped roller coaster on which a rider starts at the top of a hill, rolls down to the bottom of the hill, through a curved (circular) valley, and then back up a hill on the other side.  You are to assume there is no friction on the coaster and that once the coaster enters the curve at the bottom it stops accelerating (meaning its speed remains constant through the curve).  The objective is to create a ride in which the passengers experience the maximum 6 “g’s” at the bottom of the coaster as they roll through the valley.  You are to determine the following components of the ride:

1. The number of cars and passengers on the ride

2. The height and length of roller coaster drop

3. The angle of the inclined hill the coaster rolls down.
4. The radius of the curve of the valley
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You are to draw a diagram of your roller coaster that includes all relevant information (5 points).  You are to also include all required calculations to verify your roller coaster provides the required G-force at the bottom of the curve (20 points).
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