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What to do at the park?

1. Measure the velocity of the train at points of interest on the diagram above 

a. To measure the velocity, determine the length of the car(s) while off of the ride.  Then, time how long the car takes to pass a point of interest (pick a small enough number of cars so that the velocity is roughly the same for each car, but a large enough number of cars so that your reaction time is not a problem when using a stopwatch to time them).

2. Determine the height of the track at the points of interest. (Use triangulation)

3. Collect acceleration data using a Vernier accelerometer (throughout the whole ride).

Measurements:

Time it takes for the train to travel up the first hill.  Time =___________

Angle of Incline = __________

Length of Car  = ________  Number of Cars = ____________

Point 1: (Top of first hill)
Velocity
Length of Car  = ________  Number of Cars = ____________

Time = ___________


Height


Angle 1 = __________  Angle 2 = ___________ Paces =  ____________

Point 2: (Bottom of first hill)
Velocity
Length of Car  = ________  Number of Cars = ____________

Time = ___________


Height


Angle 1 = __________  Angle 2 = ___________ Paces =  ____________

Point 3: (Top of first vertical loop)
Velocity
Length of Car  = ________  Number of Cars = ____________

Time = ___________


Height


Angle 1 = __________  Angle 2 = ___________ Paces =  ____________

What to analyze at school?

[Some useful data:  One car on the corkscrew is 680 kg.  Each train has six cars.  The average mass of a rider is 65 kg.]

1. Traveling up the first hill
a. Draw a force diagram of the incline (with force sentences), and calculate each force acting on the train while the train is climbing the hill.  Assume the car is moving at a constant velocity while being pulled up the hill by the chain and ignore friction.

b. Calculate the average power needed to haul one Corkscrew train up the first hill. 

2. Point 2
a. Calculate your velocity (by stopwatch data and length of the cars).  Then calculate your percent error if the accepted velocity is 50 mph.  (HINT:  you must convert to mph)  
b. Using the accelerometer data on logger pro draw a quantitative force diagram for the vertical forces on you at point 2.  Include FN, Fg, and Fnet. (use the average mass of a rider 65 kg)
3.
Point 3
a. Using the velocity data collected at the park (by stopwatches and length of the cars), accelerometer data on logger pro, and the formula for centripetal acceleration, calculate radius at point 3.   

b. Using this radius, calculate the minimum velocity for point 3. (Hint: velocity in which you would fall out of the coaster if not restrained)  

c. Using the accelerometer data on logger pro draw a quantitative force diagram for the vertical forces on you at point 3.  Include FN, Fg, and Fnet 

4.
Draw a quantitative energy bar graph for you at points 1, 2, and 3. The system is you and the earth (use the average mass of a rider (65 kg) to accomplish this.
5. Using the accelerometer data of logger pro calculate the maximum g’s you felt on this ride.

Additional questions:

1.  It has been said that one can easily lose their shoes during this ride. During what part of the ride would this most likely to happen? If you lost your shoes at your predicted location, where would you place a shoe catcher along the ground?

2.
Using the picture on the previous page and record the points below where the following occur: 
_____ Maximum speed
_____ Maximum kinetic energy

_____ Minimum speed
_____ Minimum kinetic energy

_____ Maximum potential energy
_____ Weightless sensation

_____ Minimum potential energy
_____ Heavy sensation

3.   Describe your sensation in terms of forces at the bottom of a hill, top of a hill and at the top of a loop.
4.
Some roller coaster enthusiasts claim the first roller coaster car offers the most thrilling ride; others insist that the last car provide the biggest thrills. Discuss the merits and disadvantage of both positions. Be sure to explain your answers thoroughly based on the physics involved. Show mechanical or electronic data to support your claim.
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