TUTORIAL QUESTIONS B2001

1
A car deposits locked wheel marks along a road. The marks terminate beneath the front wheels of the car. The longest mark is 24 metres in length. The road has a downhill gradient of 10 degrees in the direction in which the car was travelling. Test skids on a level section of the road indicated that the coefficient of friction for the road was 0.75.

What was the speed of the car at the commencement of the marks?

(Deceleration rate for the car = 5.54 ms-2. Speed = 36.48 mph)

___________________________________________________________

2
The Highway code states that a typical stopping distance from a speed of 70 mph is 96 metres. This distance consists of 21 metres of travel during the driver's reaction time and 75 metres to brake to a halt.

Calculate the driver's reaction time from this information. 

Calculate the deceleration rate of the car. 

How much time is spent in braking ? 

(0.67 seconds, 6.53 ms-2, 4.79 seconds)

___________________________________________________________

3
A driver of a car says that he could easily drive his car around a bend in a road at 60 mph without losing control and without cutting across the bend.

A police officer stretches a chord from one point on the centre line of the road to another point on the centre line of the road. The chord has a length of 40 metres and is stretched across the apex of the bend. At the centre of the chord, the officer measures the distance from the chord to the centre line of the road. The distance is 60 cm.

The road is level with no perceptible camber. The coefficient of friction for the road is 0.70.

Is the driver justified in his claim ?

(Radius of bend is 334 metres. Critical speed is 107 mph. His claim is justified.)

___________________________________________________________
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A car skids on a straight road and hits a nearside low kerb at an angle of 15 degrees. The car contiues to skid in a straight line on to the grass verge. The front offside tyre leaves a skid mark on the road surface of length 20 metres. The mark then continues for another 20 metres on the grass verge. The deceleration rate of the car on the road is 7 ms-2. The deceleration rate on the grass is 4 ms-1. 

The mass of the car is 1000kg. The front axle carries 60% of the weight of the car. The track of the car is 1.6 metres and its wheel-base is 2.4 metres. 

Assuming that all wheels are effectively fully braked, calculate the initial speed of the car.

(Hints: Draw a diagram first. Label the two sections of the offside tyre mark with their respective dimensions. Calculate the lengths of the two sections of the nearside tyre mark. Remember that the rear wheels are 2.4 metres behind the front wheels.

Energy expended by front offside tyre = 66000 joules

Energy expended by front nearside tyre = 60627 joules

Energy expended by rear offside tyre = 45440 joules

Energy expended by rear nearside tyre = 41858 joules

Energy of car = ½ x 1000 x V2
Speed of car = 20.7 ms-1 = 46.3 mph.)

