Batman The Ride
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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 as you did with the American Eagle.

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

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

Measurements:


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

Point 1 = collect velocity data, height to top of hill by triangulation, angle of incline                         


Velocity
Length of Car(s) = ________  Time = ___________



Height


Angle 1 = __________  Angle 2 = ___________ Distance B =_______ 


Angle on Incline =_________

Point 3 = collect velocity data, height to bottom of hill by triangulation, & accelerometer data.


Velocity
Length of Car(s) = __________ Time = ___________ 

Height


Angle 1 = ____________ Angle 2 = ___________ Distance B =________ 

Point 5 = collect velocity data, accelerometer data & height by triangulation.


Velocity
Length of Car(s) = __________ Time = _________ 


Height


Angle 1 = ____________ Angle 2 = ___________ Distance B = ________ 
What to analyze at home?

[Some useful data:  One car on BatmanTM is 485 kg.  Each train has eight cars.  The average mass of a rider is 65 kg.]

1. Traveling up the first hill and Point 1

a. Draw a force diagram of the incline, sum the forces in the x and y directions, and calculate each force acting on the train at point 1.  Assume the car is moving at a constant velocity while being pulled up the hill by the chain.

b. Calculate the average power needed to haul one BatmanTM train up the first hill. (Hint: work = force x distance)

2. Point 3

a. Using the velocity data collected at the park (by stopwatches and length of the cars) calculate the percent difference of your measured velocity from the accepted velocity of 50 mph.    

b. Using accelerometer data, draw a quantitative force diagram for the vertical forces on you at point 3.  Include Fn, Fg, and Fc.  (use the average mass of a rider (65 kg))

3.
Point 5

a. Using the velocity data collected at the park (by stopwatches and length of the cars), accelerometer data, and the formula for centripetal acceleration, calculate the radius at point 5.   

b. Using this radius, calculate the velocity for point 5 when Fn is zero.  

c. Calculate what percentage of this velocity you are traveling. 

d. Using accelerometer data, draw a quantitative force diagram for the vertical forces on you at point 5.  Include Fn, Fg, and Fc. (use the average mass of a rider (65 kg))

4.
Draw a quantitative energy bar graph for points: top of 1, 3, and 5.  The system is YOU and EARTH – that’s it (use the average mass of a rider (65 kg) to accomplish this)!

Additional questions:

1.
It has been said that one can easily lose their shoes during this ride. Where 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 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

3.
Describe your sensation in terms of forces at points 2, 3, 5, and 8.

