Spirit of Loretto 
Objective:

To model data with a quadratic function.

Introduction:
We have found that many situations in industry, sports, and engineering can be modeled by linear equations.  Often a quadratic equation is a better model.

Project:
The CEO has just announced that a new roller coaster, The Spirit of Loretto, will be added to the park.  The Design Dept has completed the sketches and it is now the responsibility of the Engineering Dept to check and finalize the blueprint designs. 
Information:
For this project, you will be an intern in the Engineering Dept. working with the engineer tasked with the lift hill design

 .

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

* You will need to use your calculator for several of the computations. However, to receive credit for your project, you must document your answers by showing all of your work.  Explanations must be clear and written in complete sentences.

* Your results will be included in the final project plan for this roller coaster.  Therefore, your work should include a typed cover page or cover memorandum. A report cover is not required.

* Your graph must be on graph paper or may be computer generated.  Calculations and explanations may be hand-written.


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

* accuracy of calculations







* written explanations




* neatness







* following all directions
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Lift Hill Specifications

Spirit of Loretto


The lift hill is parabolic in shape and can be modeled by a quadratic function.  The loading platform is at ground level (0,0) and the completion of the lift hill is 200 feet north of the loading platform (200, 0).  The hill must rise at a designated slope in order pass above the Nuns and Such Souvenir Shop.  Therefore, at a ground distance of 40 feet, the track will be at a height of 124.8 feet (40, 124.8).

1.  Use the given information to model the lift hill with a quadratic equation.  Explain all steps of your method.


2.  Find the height at the top of the roller coaster. Explain all steps of your method.

3.  The designers have also planned a monorail system for the park.  The monorail will travel under the lift hill of this roller coaster.  The designers want the top of the monorail to be 5 feet below the track of the roller coaster.  Given that the monorail will pass 5 feet under the roller coaster at the highest part of the lift hill and that the monorail is 20 feet in width, determine whether the monorail design will work or will be a spectacular crash. Document your decision with explanations.

4.  Represent all your findings with a graph of the lift hill and the monorail car.  Label the coordinates for the beginning, end and vertex of the lift hill.  Also label coordinates of the two sides of the monorail car.
Lift Hill Specifications


The lift hill is parabolic in shape and can be modeled by a quadratic function.  The loading platform is at ground level (0,0) and the completion of the lift hill is 200 feet north of the loading platform (200, 0).  The hill must rise at a designated slope in order pass above a lemonade stand.  Therefore, at a ground distance of 40 feet, the track will be at a height of 124.8 feet (40, 124.8).

1.  Use the given information to model the lift hill with a quadratic equation.  Explain all steps of your method.


2.  Find the height at the top of the roller coaster. Explain all steps of your method.

3.  The designers have also planned a monorail system for the park.  The monorail will travel under the lift hill of this roller coaster.  The designers want the top of the monorail to be 5 feet below the track of the roller coaster.  Given that the monorail will pass 5 feet under the roller coaster at the highest part of the lift hill and that the monorail is 20 feet in width, determine whether the monorail design will work or will be a spectacular crash. Document your decision with explanations.

4.  Represent all your findings with a graph of the lift hill and the monorail car.  Label the coordinates for the beginning, end and vertex of the lift hill.  Also label coordinates of the two sides of the monorail car.
