HP UNIT 2B  
CAR  STOPPING DISTANCES

A driver of a car with good brakes and tyres, on a dry road needs to stop to avoid a kangaroo on the road.  There are two components that need to be considered when stopping.

(A) REACTION DISTANCE

The first is reaction time: the time in seconds that a drive takes in order to react to an emergency.  Road safety organisations have shown that the average driver takes about 2.5 seconds to react.  This consists of about 1 second for the driver to realise there is a problem and 1.5 seconds for the driver to do something about it.

The distance that the car travels in 2.5 seconds depends on its speed. Every 1 km/h is 1000 metres/hour  or 1000/3600 = 0.28 m/s
i.e. 1 km/h     =  0.28 m/s
So in 2.5 seconds the car will travel  2.5 x 0.28 = 0.7 metres  for each 1 km/h of its speed.

The formula for the distance is therefore 

d = 0.7 v   where  v  = speed in km/h

Complete the table below

	v (km/h)
	0
	20
	40
	60
	80
	100
	120

	d (m)
	0
	14
	
	
	
	
	


Graph this on the axes given below.

(B)  
SLOWING DISTANCE
The second is slowing distance:  This is the distance that the car takes to stop once the brakes have been applied, this depends on the square of the speed of the car at the time.

Tests have shown that the formula for this relationship is d = 0.01v2 

 Use it to complete the table below.

	v (km/h)
	0
	20
	40
	60
	80
	100
	120

	d (m)
	0
	4
	
	
	
	
	


On the same axes as the reaction distance graph, plot these points. Join them in a smooth curve.

(C) 
TOTAL DISTANCE TO STOP
Adding the reaction and braking distance together gives the total distance that the car will travel before it stops.

Use the two tables above to complete this table of total stopping distance.

	v (km/h)
	0
	20
	40
	60
	80
	100
	120

	d (m)
	0
	18
	
	
	
	
	


The formula for this relationship is  d = 0.01 v2 + 0.7 v
Now graph the resulting values on the axes below.
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Use your calculator to find:
(a) The speed at which the reaction distance is equal to the slowing distance.
(b) The stopping distance for a speed of 110 km/h.

     (c) If you had to stop within 120 metres, what is the maximum speed you could be travelling at?

(D) THE G-FORCE

If you are travelling at a certain speed and hit an immovable object ( e.g. brick wall) then you will experience g-forces.  These make you feel heavier. i.e. 3 g’s would make you feel like you weighed 3 times heavier. Let us assume that you have only 10 metres to stop. Draw a graph of the number of g’s you would experience at different speeds.

The G - force or number of gee’s is determined by the formula

G = 
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where  v = the speed in m/sec






g = gravitational force = 9.80665 m/sec2





d = the stopping distance (m)

Complete the table below by first converting the speed from km/h to m/sec by dividing by 3600 and multiply by 1000. 

i.e 10km/h = 10 /3600 x 1000 = 2.8 m/s

	v (km/h)
	0
	20
	40
	60
	80
	100
	120

	G-force
	0
	
	
	
	
	
	5.66


Plot the graph speed versus G-force on the axis below.

(i) What  is the maximum speed you could travel at and not experience more than 2 g’s if you stopped in 10 metres.

(ii) How many g’s would you experience at 80km/h if you stopped in 1m instead of 10m.

[image: image3.emf]   g force    

 

   speed v  

 20    40    60    80   100   120  

2 

4 

6 

8 


_1283134848.unknown

_1283180401.doc
   g force




8







6







4







2







120







100







 80







 60







 40







 20















   speed v












_1283134847

