Roller Coaster 

Grade 12 Physics - culminating activity

This project has three components

1. Trip to Wonderland or alternative exercise 

2. Design and build and model roller coaster 

3. Report that details the following 

a. Theoretical calculations of the variables involved in your roller coaster 

b. A video analysis of the testing of your built roller coaster

c. A detailed discussion arising from the differences between a and b above

The total marks for this will account for 10% of your overall course mark (the exam will be worth 20% to make up the balance of %30 for culminating activities).

Due dates: 
1. Due Tuesday 29th May

2. Due Wednesday June 6th for teacher testing (video analysis completed) 

3. Due Monday11th June

You can work in groups but individually you must account for the work that you did on each project by initialling each page that you were responsible for.

Your Group: (2 members)

The 2007 Project guidelines (for my evaluation of the project):

1. Completed Wonderland Assignment
2. Completed Roller Coaster on time. The model should be a working model for a steel ball or glass marble. This means that the steel ball or glass marble when released from the top of the first hill by the judge will travel through the entire ride, and arrive at the bottom loading platform. (Note: for this contest, the steel ball or glass marble is manually lifted from the loading platform to the top of the first hill to start the “ride”.) The minimum size of the steel ball or glass marble is 1.3 cm. The maximum size of steel ball or marble is 2.5 cm. The starting position at the top of the first hill should be clearly marked. Vertical drop maximum80 cm minimum 60 cm

3. A Track Profile 
MAKING A ROLLER COASTER TRACK PROFILE 

· A track profile is a two-dimensional diagram of a roller coaster track. You might imagine that some giant has taken the roller coaster ride and opened it outward from the station so it ended up in a straight line as shown in the diagram. 

· [image: image1.wmf] 


· On a track profile, both horizontal and vertical distances should be labelled using appropriate scales. A possible horizontal scale might be 1.0 cm = 10 m, so for a track that is 800 m long, the diagram would be 80 cm long. 

· If necessary, the vertical scale can be different from the horizontal scale. To draw a track profile accurately, you will need several direct and indirect measurements as well as estimates and calculations. 

· Many details besides distances can be shown on the track profile. This assignment is open-ended, and you are expected to include as much information as you can on your final product. 

4. Energy Analysis of the Roller Coaster
Some suggestions include: 

· Calculated (theoretical based on no energy loss) energy and velocity at various critical points (points of max and min - including the top and bottom of at least 1 loop) which are indicated on your track profile. 

· the velocity (measured using video analysis - see Mr. Atherton for details) at these critical points. Suggested points include - the top of the coaster, bottom of first drop, complete analysis of one loop (bottom, top, bottom again), and end of the coaster). 

· Suggested quantities to measure include Eg, Ek, Etot, Eloss from top, Ff, μ (equivalent), Fc, ac (maybe in g's!) (anything else?). 

· Include free body diagram at the key points also

· BONUS – analysis with a high friction ball.

5. A report including the above calculations and comparisons between the  energy analysis and the video analysis . Error calculations and a mean (average) calculation of frictional losses

Marking Scheme - receive up to the following # of pts. 

· Build Coaster (on time and according to the above rules) - 30 pts 

· Creativity - has effort been made to create a theme - 10 pts 

· Build - Structure and Reliability - how well is it built and does it work all the time? - 10 pts 

· Analysis - track profile - labels, scale, neat - 5 pts 

· Energy Analysis - including organization - 15 pts
Please use a spreadsheet calculating and presenting results BUT show at least 1 example of each type of calculation. Don't forget proper units and sig. fig. 

· Video analysis –20pts

· Error calculations  and comparison analysis - 10 pts 

Report communication and presentation  - 50 pts

· See http://ntci.on.ca/departments/physics/wondercoaster/ for past winners
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