
Grade 12 Physics: 
Momentum Assignment – Forensic Analysis of a crash

Introduction

You are the forensic scientist working for the Metro Toronto Police Force and you receive the memo overleaf from a colleague requesting help.

Report

Your assignment is to prepare an official report to respond to the detective that can be used in a court of law to bring criminal charges to one or both of the drivers.

In your report you should include:

1. The analysis that supports your calculations that gives the velocity of both vehicles just after the crash when then lock together (speed and direction). (2)

2. Both vehicles are found “locked” together – comment on this and how it affects the way in which you calculate your answers. (1)

3. The analysis that supports your calculations that gives the velocity of both vehicles just before the crash. (2)

4. Given the dimensions of the intersection, judge whether you think the vehicles stopped at the stop signs. (2)

5. Calculate the kinetic energy loss during the collision – What happened to this energy? Explain. (1)

6. Explain any assumptions that you have made and their effect on the results if you had not made them. (2)

Notes

This is an official report that is to be read by a non-scientist (jurors, lawyers, judges, etc) . Explain in your own words any physics that you use. Put final velocities in km/h. (10 marks for good report structure, sentence, paragraphs and explanation etc..))
Other

You have the following information from your reference materials:

Coefficient of friction for the asphalt/ rubber combination is 0.95 wet and 1.07 dry

Due date: Saturday May 14th, 2011
As this report is to be used in a court appearance in the afternoon of Monday May 16th, 2011, any late submission will not be accepted and you will receive a demotion (negative mark) for this task ( just like real life!). I think we should have it ready for the detective don't you?
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Date: _________________, 20__
To;




, Forensic Science, Automotive, 

 Toronto Police Service

From:  Jake “Chalkdust” Atherton, Detective, Road Safety

Tottenham Division, OPP

Re: Automotive crash on _____________ ___, ______, 20__ on 7th Line and Concession Road No. 6 just North of Highway 9 at or about 1.15pm.

Please analyse the diagram below and report to me by next Tuesday giving your opinion of the speeds of the vehicles at the moment of impact. This intersection is a 4 - way stop and I would appreciate if you could give an opinion whether or not one or both of the vehicles stopped at the stop signs prior to proceeding through the junction. As there were no other witnesses to the accident other than the two drivers, I hope that you are able to provide an independent opinion, especially in view of the drivers’ conflicting reports. 

Hope this finds you well and not too busy with work. We are having terrible weather all this week with showers everyday. Still at least it’s not snow, yet.
Thank you for you assistance in this matter

Yours Truly

Det. J Atherton
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Sam’s Ice cream shop – closed for the season





Vehicles found fused together here in Sam’s empty car park





Point of impact (from debris on road)





Diagram of Accident Scene 








Width of both roads = 16 m





Mass of car A = 1000 kg





Distance =           





Angle = 





Mass of Truck B= 2200 kg





VA =?





VB =?








