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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 (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).  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 (see diagram).

2. Determine the height of the track at the points of interest.

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

Measurements:

General

Length of Car(s) = ________  Number of Cars = ______________

Point 1 (top of first hill) = collect velocity data & height by triangulation.


Velocity
Length of Car  = ________  Number of Cars = ____________

Time = ___________



Height


Angle 1 = __________  Angle 2 = ___________ Paces =  ____________

Point 2 (bottom of first hill) = collect velocity data, height by triangulation, & accelerometer data.


Velocity
Length of Car  = ________  Number of Cars = ____________

Time = ___________



Height


Angle 1 = __________  Angle 2 = ___________ Paces =  ____________

Point 3 (top of second hill) = collect velocity data, accelerometer data & height by triangulation.


Velocity
Length of Car  = ________  Number of Cars = ____________

Time = ___________



Height


Angle 1 = __________  Angle 2 = ___________ Paces =  ____________

What to analyze at home?

1.
Point 2:

a. Using the velocity data collected at the park (by stopwatches and length of the cars), calculate the percent error from the accepted velocity of 74 mph to your calculated velocity (yes, you need to convert your velocity to mph 1609m = 1mile)?

b. 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 the radius at point 2.  

c. Using 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))

2.
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 the radius at point 3.   
b. Using this radius, calculate the velocity for point 3 when FN is zero (max velocity before your butt would leave your seat). 

c. Using accelerometer data on logger pro draw a quantitative force diagram for the vertical forces on you at point 3.  Include FN, Fg, and Fnet. (use the average mass of a rider (65 kg))

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

Additional questions:

1.
Why is the first hill of the Wild Thing the highest?

2.
Why is the operator of the Wild Thing NOT concerned about the mass of the passengers?

3.
Describe the sensations you experience while riding over and down the “hills”. At which point(s) do you experience a sensation of weightlessness?

4.
Why do the heights of successive “hills” decrease as you move from the beginning to the end of the ride?

5.
Using the diagram on the previous page and record the points below where the following occur (it may be possible to use more than one number in space and to repeat a number):

_____ Maximum speed
_____ Maximum kinetic energy

_____ Minimum speed
_____ Minimum kinetic energy

_____ Maximum potential energy
_____ Weightless sensation

_____ Minimum potential energy
_____ Heavy sensation

6.
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 and /or psychology involved.
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