Wall of Death

There has been a Wall of Death at the Toronto Ex for many years and now the owners of new Toronto theme park are interested in having a permanent installation on their premises. In order to receive an operating license from the City of Toronto Planning Department you will design a Wall of Death ride which is safe to operate and present your design to the Planning Committee (Class presentation).  The Committee will critique your design using a Rubric that you develop using the Standards Of Operation for A Wall of Death (Toronto Safety Article WODyyz –APril 1,2004) provided . 
A video clip is available at: http://www.wallofdeath.com/video/
Photo at http://www.wallofdeath.com/feb05/cd-pics/15.htm#
Your task is to design a reasonably sized Wall of Death ride subject to the parameters below and construct and test either a physical model of this or by using Interactive Physics 2000 (APPLICATION)
1. News Release and Rubric. You will write these and present them to class one week in advance of your final presentation.
2. Design a Wall of Death ride and prepare a design report which includes:
a) Introduction; Describe a Wall of Death and draw a diagram 

b) Define and describe the forces acting and draw a Free Body Diagram (assume minimal air resistance) 

c) Show your calculations and state one set of values for a ride safely within the parameters below:
Mass of your rider (you decide but be reasonable)

Dimensions of the ride (you decide but be reasonable)

g-force on rider (horizontal), Frictional force (vertical), Period T

Plus:
Minimum speed to keep rider on the wall and Maximum speed based on gmax
Given parameters:

Maximum g-force for rider: gmax = 4g, Maximum speed of bike is 80 km/hour, Mass of bike = 180 kg

Vertical coefficient of friction for the motorbike’s tyres on the wall is 1.00
Assume the gravitational force of the bike and rider acts at the base of the bike’s tyres (i.e. all forces act through the same point)

d) Address of health and safety aspects of this design including but not limited to:

Pollution, Rider safety and instruction, Spectator safety 

e) State the type of frame of reference for the spectators and riders and how would this affect an item that may either fall into the Wall of Death or from the motorcycle (describe the motion of both of these with reference to the riders and spectators frame of reference).

3. Build a model of you wall of Death using Interactive Physics 2000 Software, or build a scale model (you may use a battery or wind up car but it must be a working model that you can test) For the sake of simplicity you can rotate or gyrate the model to test the rotating component of your design. Test your model and graph and comment on the relationship between some of the variables (mass, speed, g-force, period, etc.)
Standards Of Operation for A Wall of Death (Toronto Safety Article WODYYZ –April 1,2004)
Your rubric should have reference the following:

Knowledge: Forces, FDB, Frames of reference, terms and facts.

Inquiry – testing and analysis of your model (e.g. g-force v speed relationship)

Communication, News release, report, presentation (Use our standard presentation rubric)
Application:  design feasibility, safety aspects, operating license awarded

Evaluation : 
Self:30%, 
Peer:30%
Teacher: 40%  (Subject to a reasonable review.)
Notes to teacher:
This is one of a variety of tasks for this unit that I present to students so that they can choose one that suits their interest. 

Other are: satellite design (Hubble, James Webb, ISS, Mars orbiting station, spy, weather, geosynchronous), tennis ball launcher, baseball cage, ‘vomit comet’ and sports footwear design (Eastern Commerce is BIG in Basketball; in case you didn’t know we just won our fourth straight OFSAA!)

I have developed this and used it as a class activity and as an individual activity but I add/delete the build/inquiry requirements dependant on whether I have access to the required resources. 
This performance task is supported by the following formative assessment opportunities:
1. Two labs formative development – one friction on an incline and a centripetal motion lab

2. Problem solving with banked highways involving centripetal motion and friction acting in combination.
3. Shorter tests will include summative assessment for problem solving and review will provide formative assessment for this task

4. Exemplar of report from a previous year included in the Assessment- Evaluation Plan that is shared with the students at the beginning of the Unit.

5. Examples of a news release can be found online 

6. Teacher models presentation skills with reference to standard rubric.

7. Weighting can vary depending on how other achievement chart categories have been assesses and evaluated during the unit.
8. I usually include a photo on this sheet but it took up 2 Mb in rtf.
Here’s how the GRASP and Spice relate to this task:

GOAL 

– license for wall of Death
ROLE 

– designer

AUDIENCE 
– planning committee
SITUATION
– research and design a Wall of Death
PRODUCT
– model tested and approved

S 
– Situation
– Theme park owner wants a new attraction
P 
– Problem 
– Design and make a Wall of Death ride
I 
– Investigation
– Design process including brain storming, alternate design critiques and design development.

C
– Construction 
– Model construction
E
– Evaluation 
– Testing the feasibility of design
