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Objective:
- model velocity of a roller coaster using radical expressions

                 
- solve radical equations

     
- model velocity of a roller coaster using coordinate graphs

     
- analyze statistical and graphic results by completing written assignment.

- present data in an informative and pleasing display

Introduction:
When it opened the summer of 1988, the Magnum XL-200 roller coaster was certified as the fastest roller coaster in the world with the longest vertical drop.  As a result, it was listed in the 1990 edition of the Guinness Book of World Records. The coaster, located in Ohio’s Cedar Point Amusement Park, is still considered by many coaster enthusiasts to be one of the world’s best scream machines.

Project:
For this project you will intern in the Ride Development Dept. of Six Flags over Loretto.   The current project is the design of a new wooden roller coaster. 
Information:
Fortunately, roller coasters follow laws of motion.  When a coaster glides up or down a hill, it slows down or speeds up, respectively.  You can figure out in advance whether the ride will thrill or fizzle.  Disregarding air resistance and friction, the speed is given by the following formula.

    V = v + 8 √ h


Where h is the vertical rise or drop of the hill in feet, 

or

        

V is the new speed in feet per second

    V = v - 8 √ h


v is the initial speed in feet per second

In real life, however, there is air resistance and friction.  Take the Magnum, for example.  Its first drop, h, is 195 feet.  Assume the initial speed, v, at the top of the hill is 0.

V = v + 8 √ h

    = 0 + 8 √ 195

   = 112 ft/sec 

According to the formula, the Magnum will be traveling at a speed of about 112 feet per second, or about 76 miles per hour. Actually, the Magnum reaches a speed of only 72 miles per hour.  Friction and air resistance on the first descent cause the coaster to “lose” about 4 miles per hour, or about 5% of its theoretical speed. (Note: If the coaster loses 5% of its theoretical speed, what % of its speed does it maintain?) 

Guidelines:
* You may work individually or in teams of two.

*Design your own roller coaster track.  Include at least 3 hills in addition to the lift hill.  Clearly mark the entrance/exit platform and indicate its height.  Although your track will actually be a loop, represent your roller coaster in a linear design on your paper.  On your design, label the height at the top and base of each hill. 

*Assume the coaster loses 5% of its theoretical speed each time it goes up or down a hill.  Compute the actual velocity at the top and the bottom of each hill using the formulas given.  Then label each hill with the correct velocities. The speeds should be shown in both feet per second and miles per hour. You may use the conversion feature on your calculator to convert ft/sec to mi/hr.  However, you must show your work for one conversion using dimensional analysis. Assume that the speed at the top of the lift hill is 0.  

* Complete two graphs of your roller coaster.  The first is a distance/time graph and the second is a velocity/time graph. Use the information provided in class to assist you.

* Display your roller coaster design, its statistical information, and your two graphs on a poster board.

* Answer the following questions on a separate piece of paper and submit it with your poster:

1.  What would it mean if the speed at the top of a hill turned out to have a negative value?  How would you change the design to fix this situation?

2.  Depending on your design, your roller coaster may be traveling in excess of 50 mph after the last hill.  If your cars enter the loading platform at that rate, the sudden stop will give everyone whiplash.  (Not a good idea!)  What features in the design or operation of your roller coaster cause the cars to lose velocity before they enter the loading platform?  

* Although a calculator may be used, all work must be shown.  Submit your calculations with your poster.


* Your grade for this project will be based on the following criteria:

* accuracy of calculations and graphs

* neatness




* following all directions

*adapted from HRW Advanced Algebra
Alg II Project Scream Machine

