Rollercoaster Design
Real engineering, involves calculating and writing and very little playing around with materials. You have built a model roller coaster for a mouse ball and now you will design a roller coaster for people. You are trying to win a contract for your engineering firm. You may work on your own or with a partner, as long as that partner was not on your model roller coaster team.
Part One: Calculations and Layout (10 marks)
The roller coaster must provide the specifications detailed below.  You need to provide a large neat diagram of the ride with a scale of around 1:100. It should include;

· clear, correct calculations for each part. (The riders should never feel more than 3 g's.)
· the regions of weightlessness and of large g's should be marked

· arrows that indicate the speed should be shown at several key spots. 

1) Start with the carts moving horizontally at the top at 5.5 m/s and then descending a hill of 23 m. You want to feel weightless on this descent. Calculate how far the track should be shifted horizontally when it has fallen, 10 m, 20 m so you can sketch the curve.

2) It must curve out safely at the bottom. Assume that 20% of the starting energy has been lost. How fast are you moving at the bottom? What radius of circle is required? Make this curve blend smoothly into the curve of the descending hill.

3) Next there is a hill that peaks 6.3 m above the ground. How fast will the riders be going over the top? You want the riders to feel weightless over as much of the hill as possible. Calculate the horizontal position at two other heights. Sketch the curve. Position it so it blends smoothly with the curve before and after.

4) Assume that another 20% of the original energy has been lost. The riders will now go into a vertical loop and should be moving 4.9 m/s at the top and they should feel weightless. How high is the top of the loop? What should the radius of the circle at the top be? Smoothly position this curve with a large radius curve before and after.

Part Two: Extra Features (10 Marks)

The design specifications have made sure that this ride has high speeds, lots of weightlessness, being up-side down and safe g-forces. All of the submitted designs will have these same features. What features will you add that will make me want to buy your product?  The ideas should not involve speed, position or acceleration. 

· The ideas should be safe and not very expensive. Include estimates of cost. 
· The ideas can come from existing roller coasters as long as you credit your sources. 
· Roller coasters tend to attract, children, teens and young adults but not adults and senior citizens. This older group has more disposable income. How can you design and market your ride to attract this group? You will first need to do some research to determine why this group tends to avoid roller coasters and theme parks and then determine what might attract them.

· Make sure that your work is Clear, Concise, Correct, Complete, Creative and Convincing. 
· Present this information in a report that looks really professional.

Due Date ________________________

