Design a Roller Coaster!
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Name ___________________________________________   

 

The  Roller Coaster Assignment 
1)       You are going to carefully design and draw a safe roller coaster to scale on graph paper. 
2)   You will use a compass to draw curved lines and a ruler to draw straight lines. 
3) Start by drawing your first hill.  Do not exceed a starting height of 50 meters.

4)  Choose a scale that makes sense to you.  For example, one square = 1 meter in height
a. .  Identify your scale in a key at the bottom of your drawing. 
b. Use 10 meters/second2  for the acceleration due to gravity
c. Calculate the velocity at the bottom of the first hill. Assume the initial velocity is zero. ("d" is the dropping distance from the top of the first hill!) Use one of the following equations. If the coaster starts with no velocity, use the equation on the left.
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	  G-forces at the Dip of a Hill 

	 

1.      Calculate the radius of your dip and then draw it.  “d”  is the distance from the top of the first hill to the bottom of your curve:
    r = 

     
2.  Calculate the centripetal acceleration at the dip of this  hill. 

     C.A. = 
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Calculate the G-forces at this dip. Make sure that you do not exceed 4.0 G-forces. 
Gs = [image: image1.wmf]1
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	4. Show your work for each calculation on your graph or on a separate sheet of paper. Be meticulous. 


 

5)       Show your work for each calculation on your graph or on a separate sheet of paper. Be meticulous. 
 

6)   Calculate “g” forces  
 

 
 

	Extra credit challenge  #1:  Calculate a parabolic hill

that will allow your car to free fall! 

	1.       Calculate the velocity at the top of a hill: 
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	2.       Use D=VT and D=1/2gt2 to calculate the position of the coaster car at 1 second, 2 seconds, 3 seconds, etc…. Be meticulous. 
 
	3.      Draw the other side of the hill to match.
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	Extra credit challenge # 2:  Include a Clothoid Loop 

	1)       Calculate the radius for the top of your loop. 
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2)       Calculate the centripetal acceleration at the top of the loop. 
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3)       Calculate the G-forces at the top of the loop. You should not exceed 3.5 G-forces at the top of the loop. 
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      Calculate the centripetal acceleration at the side of the loop. 

             r = 
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      Calculate the G-forces at the side of the loop. 
Gs = 


 

Extra credit challenge # 3: Calculate the Optimum Banking Angle and Gs on a horizontal turn: 
	Banking angle
	G-forces
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	Check my website on how to calculate this. (mmsnet.org)




 

Extra credit challenge # 4: Build a 3-D coaster out of paper and cardboard.  Include velocities, centripetal accelerations and G-forces at 6 different locations. Build it to scale. Include meticulous calculations.

  (25 points)
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