
Motion and Safety 
 
Questions 
 
Q1. 
A car is travelling at 10 m/s.

The driver sees a danger and stops the car.

(i) The stopping distance for the car would be smaller if the car 

(ii) Use the graph to find the driver's reaction time. 

A 
B 
C 
D 

had more passengers 
had worn tyres 
needed new brakes 
was travelling more slowly 

Figure 4 shows a speed-time graph for the driver stopping the car. 

(2) 

reaction time = ........................................................... s 

(Total for question = 3 marks) 

(1) 
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Q2. 

 

A student investigates the effect of a crumple zone on the force exerted during a collision.

The student has one trolley with a spring at the front and another trolley without a spring. 

 
The student uses the arrangement in Figure 13. 

 

After a trolley is released, it accelerates down a slope and bounces off a rigid wall. 

The speed of a trolley can be measured just before a collision with the wall and just after a 
collision with the wall. 
The silver foils are connected to a millisecond timer. 

The silver foils make contact with each other during the collision, so the time they are in 
contact can be read from the millisecond timer. 
Explain how the student could investigate the effect of a crumple zone on the average force 
exerted during the collision. 
Your explanation should include: 

• 

how to determine the force (you may wish to refer to an equation from the list of 
equations at the end of this paper)
• • how the effect of crumple zones may be shown in the investigation

precautions that may be necessary to achieve accurate results. 

(6) 
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(Total for question = 6 marks) 
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Q3. 
 
* Figure 13 shows two objects, Q and R, before and after they collide. 

(6) 

(Total for question = 6 marks) 

Figure 13 

The arrows show the direction of movement of the objects. 
The arrows are not to scale. 
Explain how momentum is conserved in the collision. 

Use Newton's third law and Newton's second law in your answer. 

Newton's second law can be written as 
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(Total for question = 4 marks) 

An equation relating braking distance, , to velocity, 

Q4.

The graph in Figure 1 shows how the braking distance, d
velocity, v, of the car when the brakes are first applied. 

, is 

 

where C is a constant. 

Use the equation and data from the graph in Figure 1 to calculate a value for 

Give a unit for C. 

. 

, of a car depends on the 

(4) 

=............................................................ unit ............................................................ C

d v

C
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Q5. 
 
The Asteroid Belt is part of our Solar System. 

Vesta is an asteroid in the Asteroid Belt. 

Vesta has an orbital speed of 1.9 × 104 m/s. 

Vesta travels a distance of 2.2 × 1012 m when it orbits the Sun once. 

Calculate the time taken for Vesta to orbit the Sun once. 

(Total for question = 3 marks) 

(Total for question = 2 marks) 
 

Q6. 

A car travelling at 15 m/s comes to rest in a distance of 14 m when the brakes are applied. 

Calculate the deceleration of the car. 
Use an equation selected from the list of equations at the end of this paper. 

(2) 

time = ........................................................... s 

(3) 

deceleration = ........................................................... m/s2 
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(1) 

(Total for question = 1 mark) 

(Total for question = 1 mark) 

(1) 

Q7.

The force that keeps an object moving in a circular path is known as the 

A 
B 
C 
D 

balancing force 
centripetal force 
reaction force 
resistance force 

 

Q8. 

The work done to bring a car to rest is given by the equation 

work done = braking force × braking distance 

Which of these graphs is correct for the car if a constant braking force is applied? 
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