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The aim of this exercise is to develop two rules for the safe distance to drive behind the car in front so a rear end collision will not occur in an emergency.

The diagram on page 4 shows three cars moving at 45 mph or 72 kph. The distance between the front of each car is 20 m. Each driver has a reaction time of 1 sec and each car takes 40 m to stop once the brakes are applied. While braking, the cars decelerate at a constant rate. The position of each car will be monitored on the number lines provided. The front of each car marks its position.

1. Car 1 is at the zero of position. Shade in car 1 red, car 2 blue and car 3 green. When marking a car's position, use a cross of the same colour as the car or draw a car if you feel artistic.

2. Convert 72 kmh-1 to m s-1.  ________________________________________________________

3. When the speed of an object changes at a constant rate, its average speed is half way between its initial and final speed. What is the average speed of car 1 while its brakes are applied?

___________________________________________________________________________________

4. What is the time between the brakes being applied and car 1 coming to a stop?

___________________________________________________________________________________

5. On the left‑hand grid on page 4, draw a speed versus time graph for car 1. Let time be zero when the child runs out and allow for the reaction time of the driver.

6. Which property of your speed versus time graph measures the distance travelled by car 1?

___________________________________________________________________________________

7. Use your graph to determine the distance travelled by car 1 during each 1 second interval between the child running out and the car stopping. Record your results in the table.

	Time interval
	 0-1 sec
	 1-2 sec
	  2-3 sec
	  3-4 sec
	  4-5 sec
	  5-6 sec
	  6-7 sec
	  7-8 sec

	 Distance travelled
	
	
	
	
	
	
	
	


8. State the position of car 1 on the road for each time in the table.

	  Time sec
	  0
	 1
	 2
	 3
	 4
	 5
	 6
	 7

	  Position
	
	
	
	
	
	
	
	


9. Plot the position versus time graph of car 1 on the right‑hand grid on page 210. Rule the horizontal axis 4 cm up from the bottom of the grid with a vertical scale of 1 cm = 10 m.

10. Mark the position of car 1 on each number line.

11. Write "B1" next to the position of car 1 when its brakes were applied.

12. Mark in the positions of cars 2 and 3 on the t = 1 sec line.
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13. If the driver of car 2 did not see the child, what was the first sign of danger ahead?

___________________________________________________________________________________

14. How long after the child ran out, did the driver of car 2 brake?

___________________________________________________________________________________

15. Mark the positions of cars 2 and 3 on the number line when the driver of car 2 first braked.

16. Write "B2" next to the position of car 2 when its brakes were applied.

17. Draw the speed versus time graphs for cars 2 and 3 on the left grid.

18. Use your graph to determine the distance travelled by car 2 during each 1 second interval between the child running out and the car stopping. Record your results in the table.

	Time interval
	 0-1  sec
	 1-2 sec
	  2-3 sec
	  3-4 sec
	  4-5 sec
	  5-6 sec
	  6-7 sec
	  7-8 sec

	 Distance travelled
	
	
	
	
	
	
	
	


19. State the position of car 2 on the road for the times in the table.

	  Time sec
	  0
	 1
	 2
	 3
	 4
	 5
	 6
	 7

	  Position
	
	
	
	
	
	
	
	


20. Plot the position versus time graph for car 2 on the right‑hand grid on page 4.

21. Indicate the position of car 2 on the number lines until it stops.

22. Repeat the procedure for car 3.

	Time interval
	 0-1  sec
	 1-2 sec
	  2-3 sec
	  3-4 sec
	  4-5 sec
	  5-6 sec
	  6-7 sec
	  7-8 sec

	 Distance travelled
	
	
	
	
	
	
	
	

	  Time sec
	  0
	 1
	 2
	 3
	 4
	 5
	 6
	 7

	  Position
	
	
	
	
	
	
	
	


23. Comment on the theoretical stopping positions of the fronts of the cars.

___________________________________________________________________________________

24. Explain why this is the theoretical outcome in terms of the position on the road where the drivers applied the brakes.

___________________________________________________________________________________

25. Why are these stopping positions not possible in practice?

___________________________________________________________________________________

26. What extra distance between the cars would have just prevented collisions? Answer in terms of car lengths.







_______________________________
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27. If each car is 5 m long, what is the minimum safe distance between the fronts of the cars:

a. measured in metres?  ______________
b. measured in car lengths?   ______________

28. What is the minimum safe distance from the back of a car to the front of the one behind:

a. measured in metres?  ______________
b. measured in car lengths?   ______________

29. How far does each car travel during the reaction time of its driver?  ______________

30. What general rule regarding the minimum safe distance, is suggested by your findings?

___________________________________________________________________________________

___________________________________________________________________________________

31. Use your answer to Q28 b and the 72 kmh-1 speed of the cars to calculate the minimum safe distance gap between cars (answer in terms of car lengths) when they are moving at:


a. 18 km h-1.   _________________
b. 100 kmh-1.   _________________

32. Calculate the time between the cars passing the same point at the minimum safe distance.

___________________________________________________________________________________

___________________________________________________________________________________

33. If the roads are wet, each car will travel a greater distance while its brakes are on. What effect will this have on the minimum safe distance? Explain.

___________________________________________________________________________________

34. Why then, are drivers continually told to slow down when the roads are wet?

___________________________________________________________________________________

35. Driving at the minimum safe distance is very dangerous! What are three reasons why more than the minimum driving distance should be left between cars?

___________________________________________________________________________________

___________________________________________________________________________________

36. Use your answers to Qs31 and 32 to formulate two rules for safe driving in a line of cars. One rule should be concerned with distance and the other concerned with time.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

37. What advice can you give to drivers when they follow another car at 100 kmh-1?

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________
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When the cars are in the positions drawn, a child chases a ball onto the road at the 65 m position. All distances are measured in metres. Car 1 is at the zero of position.

© Copyright B & G Scientific Pty Ltd 1996.                  May be copied for student use.                 Safe Driving Distance. 

� EMBED CorelDraw.Graphic.7  ���





� EMBED CorelDraw.Graphic.7  ���

















� EMBED CorelDraw.Graphic.7  ���











[image: image4.wmf]A

 

 

U

 

 

S

 

 

T

 

 

R

 

 

A

 

 

L

 

 

I

 

 

A

[image: image5.wmf][image: image6.wmf]Position (metres)

Green                    Blue                    Red

-40                       -20                       0                         20                        40                         60    

t = 1 s

-40                       -20                       0                         20                        40                         60    

t = 0 s

-40                       -20                       0                         20                        40                         60    

t = 2 s

-40                       -20                       0                         20                        40                         60    

t = 3 s

-40                       -20                       0                         20                        40                         60    

t = 4 s

-40                       -20                       0                         20                        40                         60    

t = 5 s

-40                       -20                       0                         20                        40                         60    

t = 6 s

-40                       -20                       0                         20                        40                         60    

t = 7 s

3                        2                        1

_1068732442.unknown

_1071607457.unknown

_1068498174.unknown

