Tutorial Question C
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A dog is struck by a car. The car driver swerved to his right and braked to a halt. The above sketch plan shows the position of the locked wheel tyre marks with respect to the driver's near side kerb. The tyre marks terminated beneath the front wheels of the car in its halted position.

The police carry out a "skid" test and find that the deceleration rate under heavy braking is 0.7g.

The dog owner says that the dog was on the footpath when it was hit.

The car driver says that the dog was in the road when it was hit.

Who is right?

______________________________________________________________________

This question can be answered by considering the critical speed at which the car could swerve from travelling with its nearside wheels at the kerb edge to a position where it can produce the observed tyre marks. If the critical speed for that swerve is less than the speed of the car, then the car must have been at least partially on the footpath.     

The first step is to consider the geometry of the nearside tyre mark with respect to the kerb edge.
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Asin( = Asin(2.4/12) = 11.54o

Cos(()  = Cos(11.54o) = 0.9798 = (R - 0.4)/R


or     R  = 19.8 metres

  
Critical speed is given by Vc = ((R(g) = ((19.8x0.7x9.81) = 11.66 ms-1.


This is the maximum possible speed at which a swerve to the tyre marks could 

be made without driving with one or more wheels on the footpath.

The speed of the car can be calculated from the length of the tyre marks and that 

comes to 12.84 ms-1.

This is greater than the critical speed calculated above and so the front nearside 

wheel would have mounted the footpath.


The dog owner is correct. The car driver is incorrect.


Note 1: In a swerve, the rear wheels track inside the front wheels. 


Note 2: Since ( is very small, cos( is very close to unity. You need to preserve as 

many decimal figures as possible to avoid serious rounding errors.

