
Q1.          The diagram shows a shuttlecock that is used for playing badminton. 

 

          The shuttlecock weighs very little. 
When you drop it from a height of a few metres, it accelerates at first but soon reaches a 
steady speed. 

          Explain, as fully as you can: 

(a)     why the shuttlecock accelerates at first, 

.................................................................................................................................... 

.................................................................................................................................... 

.................................................................................................................................... 
(2) 

(b)     why the shuttlecock reaches a steady speed.  

................................................................................................................................... 

................................................................................................................................... 

................................................................................................................................... 

................................................................................................................................... 
(3) 

(Total 5 marks) 

  
 
  

Q2.          A man’s car will not start, so two friends help him by pushing it. 

 

          By pushing as hard as they can for 12 seconds they make the car reach a speed of 
3 metres per second. 
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(a)     Calculate the acceleration they give to the car. 

.................................................................................................................................... 

.................................................................................................................................... 

.............................................................................................. Answer ................ m/s2

 

(2) 

(b)     Whilst pushing the car the two friends together do a total of 2400 joules of work. 
Calculate their total power. 

.................................................................................................................................... 

.................................................................................................................................... 

............................................................................................ Answer ................ watts 
(2) 

(c)     Another motorist has the same problem.  The two friends push his car along the same 
stretch of road with the same force as before. 

          It takes them 18 seconds to get the second car up to a speed of 3 metres per second. 

          What does this tell you about the mass of the second car? 
(You can ignore forces of friction.) 

.................................................................................................................................... 

.................................................................................................................................... 
(2) 
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(d)     On a flat stretch of a motorway a lorry driver changes into top gear.  He then makes the 
lorry go as fast as he can. 

          The graph shows what happens to the speed of the lorry. 

 

          Explain why the speed of the lorry increases at first but then levels out. 

.................................................................................................................................... 

.................................................................................................................................... 
 (3) 

(Total 9 marks) 

  
 
  

Q3.          A sky-diver steps out of an aeroplane. 

          After 10 seconds she is falling at a steady speed of 50m/s. 

          She then opens her parachute. 

 

          After another 5 seconds she is once again falling at a steady speed. 

          This speed is now only 10m/s. 

(a)     Calculate the sky-diver’s average acceleration during the time from when she opens her 
parachute until she reaches her slower steady speed. (Show your working.) 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
(3) 

Page 3 of 27



(b)     Explain, as fully as you can: 

(i)      why the sky-diver eventually reaches a steady speed (with or without her parachute). 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
(3) 

(ii)     why the sky-diver’s steady speed is lower when her parachute is open. 

........................................................................................................................... 
(1) 

(c)     The sky-diver and her equipment have a total mass of 75kg. Calculate the gravitational 
force acting on this mass. (Show your working.) 

..................................................................................................................................... 

..................................................................................................................................... 

Answer ........................................ N 
(1) 

(Total 8 marks) 

  
 
  

Q4.          Choose words from this list to complete the sentences below. 

         balanced                electricity                   gravity 

         joules                    magnetism                 newtons 

          When you drop something it falls. 

          This is because it is pulled to the Earth by ............................................................................ 

          We measure forces in units called ......................................................................................... 

          When a falling object reaches the ground, it stops moving. 

          This means that the forces acting on it are now .................................................................... 
(Total 3 marks) 
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Q5.          A book weighs 6 newtons. 

          A librarian picks up the book from one shelf and puts it on a shelf 2 metres higher. 

 

(a)     Calculate the work done on the book. [Show your working]. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
 (3) 

(b)     The next person to take the book from the shelf accidentally drops it. 

The book accelerates at 9.8m/s². 

Use this information to calculate the mass of the book. [Show your working]. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 

Answer ................................. kg. 
(3) 
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(c)     If the book was dropped from an aeroplane high in the sky, it would accelerate to 
begin with. Eventually it would fall at a steady speed. 

Explain, in as much detail as you can, why this happens. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
(3) 

(Total 9 marks) 

  
 
  

Q6.          When you transfer energy to a shopping trolley, the amount of work done depends on the 
force used and the distance moved. 

 

          Complete the table by using the correct units from the box. 

  

          The first one has been done for you. 

  

(Total 2 marks) 

  
 
  

joule (J)          metre (m)       newton (N) 

Quantity Unit 

energy (transferred) joule 

force   

distance (moved)   

work done   
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Q7.         When a bungee-jump is made the jumper steps off a high platform. An elastic cord from the 
platform is tied to the jumper. 
The diagram below shows different stages in a bungee-jump. 
Forces A, B and C are forces acting on the jumper at each stage. 

 
moving down                  moving down                  moving down 

large acceleration           small acceleration        slowing acceleration 

  diagram X                      diagram Y                       diagram Z 

(a)     Name force A. 

.................................................................................................................................... 
(1) 

(b)     The motion of the jumper is shown in the diagrams. 
By comparing forces A, B and C, state how the motion is caused in: 

(i)      diagram X; 

............................................................................................................................ 

(ii)     diagram Y; 

............................................................................................................................ 

(iii)     diagram Z. 

............................................................................................................................ 
(3) 
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(c)     The table gives results for a bungee cord when it is being stretched. 

STRETCHING FORCE (N) 100 200 400 600 800 

LENGTH OF CORD (m) 20 24 32 40 48 

(i)      Plot a graph of these results on the graph paper. 

 
(3) 

(ii)     Use the graph to find the length of the cord before it was stretched. 

Length .................... m 
(1) 

(Total 8 marks) 
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Q8.         A hot air balloon called Global Challenger was used to try to break the record for travelling 
round the world. 
The graph shows how the height of the balloon changed during the flight. 

 

The balloon took off from Marrakesh one hour after the burners were lit and climbed rapidly. 

(a)     Use the graph to find: 

(i)      the maximum height reached. 

         Maximum height .............................. metres. 

(ii)     the total time of the flight. 

         Total time ........................................... hours. 
(2) 

(b)     Several important moments during the flight are labelled on the graph with the letters A, B, 
C, D, E and F. 
At which of these moments did the following happen? 

(i)      The balloon began a slow controlled descent to 2500 metres. ........................ 

(ii)     The crew threw out all the cargo on board in order to stop 
a very rapid descent.                                                                  ....................... 

(iii)     The balloon started to descend from 9000 metres.                  ....................... 
(3) 

(Total 5 marks) 
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Q9.          A sky-diver jumps from a plane. 

The sky-diver is shown in the diagram below. 

 

(a)     Arrows X and Y show two forces acting on the sky-diver as he falls. 

(i)      Name the forces X and Y. 

X .......................................................... 

Y .......................................................... 
(2) 

(ii)     Explain why force X acts in an upward direction. 

........................................................................................................................... 

........................................................................................................................... 
(1) 

(iii)     At first forces X and Y are unbalanced. 

Which of the forces will be bigger? ....................................... 
(1) 

(iv)    How does this unbalanced force affect the sky-diver? 

........................................................................................................................... 

........................................................................................................................... 
(2) 
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(b)     After some time the sky-diver pulls the rip cord and the parachute opens. 

The sky-diver and parachute are shown in the diagram below. 

 

After a while forces X and Y are balanced. 

Underline the correct answer in each line below. 

Force X has 

increased  /  stayed the same  /  decreased. 

Force Y has 

increased  /  stayed the same  /  decreased. 

The speed of the sky-diver will 

increase  /  stay the same  /  decrease. 
(3) 
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(c)     The graph below shows how the height of the sky-diver changes with time. 

 

(i)      Which part of the graph, AB, BC or CD shows the sky-diver falling at a 
constant speed? 

................................................ 
(1) 

(ii)     What distance does the sky-diver fall at a constant speed? 

Distance .............................. m 
(1) 

(iii)     How long does he fall at this speed? 

Time .................................... s 
(1) 
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(iv)    Calculate this speed. 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

Speed .............................. m/s 
(2) 

(Total 14 marks) 

  
 
  

Q10.          (a)     When a car is driven efficiently the engine gives a constant forward pull on the car as 
the car accelerates to its maximum speed. During this time frictional forces and air 
resistance oppose the forward motion of the car. The sketch graphs below show how the 
car’s speed increases when only the driver is in the car, and when the driver has a 
passenger in the car. 

 

(i)      How does the acceleration of the car change with time? 

........................................................................................................................... 

........................................................................................................................... 
(1) 

(ii)     What conclusion can be made about the resultant (net) forward force on the car as 
its speed increases? 

........................................................................................................................... 

........................................................................................................................... 
(1) 
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(ii)     On the graph, draw a line to show how you would expect the car’s speed to vary if it 
carried three passengers. 

(1) 

(b)     The manufacturer of a family car gave the following information. 

Mass of car 950g 

The car will accelerate from 0 to 33 m/s in 11 seconds. 

(i)      Calculate the acceleration of the car during the 11 seconds. 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

Answer ..................................................... 
(2) 

(ii)     Calculate the force needed to produce this acceleration. 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

Answer .................................. N 
 (2) 

(iii)     The manufacturer of the car claims a top speed of 110 miles per hour. Explain why 
there must be a top speed for any car. 

........................................................................................................................... 

........................................................................................................................... 
(2) 

(Total 9 marks) 

  
 
  

Q11.          The manufacturer of a family car gave the following information. 

Mass of car  950 kg 

The car will accelerate from 0 to 33 m/s in 11 seconds. 

(a)     Calculate the acceleration of the car during the 11 seconds. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
(2) 
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(b)     Calculate the force needed to produce this acceleration. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
(2) 

(c)     The manufacturer of the car claims a top speed of 110 miles per hour. Explain why there 
must be a top speed for any car. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
(3) 

(Total 7 marks) 

  
 
  

Q12.          The apparatus shown is used to compare the motion of a coin with the motion of a piece of 
paper as they both fall. 

 

(a)     When the tube is filled with air the coin falls faster than the piece of paper. Why? 

.................................................................................................................................... 

.................................................................................................................................... 
(1) 
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(b)     The air in the tube is removed by the vacuum pump. The tube is turned upside down. 
State two ways in which the motion of the coin and piece of paper will change compared 
to when there was air in the tube. 

1 ................................................................................................................................. 

................................................................................................................................... 

.................................................................................................................................... 

2 ................................................................................................................................. 

.................................................................................................................................... 

.................................................................................................................................... 
(2) 

(Total 3 marks) 

  
 
  

Q13.          (a)     The diagram shows the horizontal forces that act on a moving motorbike. 

 

(i)      Describe the movement of the motorbike when force A equals force B. 

........................................................................................................................... 

........................................................................................................................... 
(2) 

(ii)     What happens to the speed of the motorbike if force B becomes smaller  
than force A? 

........................................................................................................................... 
(1) 
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(b)     The graph shows how the velocity of a motorbike changes when it is travelling along a 
straight road. 

 

(i)      What was the change in velocity of the motorbike in the first 5 seconds? 

........................................................................................................................... 
(1) 

(ii)     Write down the equation which links acceleration, change in velocity and time taken. 

........................................................................................................................... 
(1) 

(iii)     Calculate the acceleration of the motorbike during the first 5 seconds. 
Show clearly how you work out your answer and give the unit. 

........................................................................................................................... 

........................................................................................................................... 

Acceleration = ............................................. 
(3) 

(c)     A car is travelling on an icy road. 

          Describe and explain what might happen to the car when the brakes are applied. 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 

..................................................................................................................................... 
(2) 
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(d)     Name three factors, other than weather conditions, which would increase the overall 
stopping distance of a vehicle. 

1 .................................................................................................................................. 

..................................................................................................................................... 

2 .................................................................................................................................. 

..................................................................................................................................... 

3 .................................................................................................................................. 

..................................................................................................................................... 
(3) 

(Total 13 marks) 

  
 
  

Q14.          (a)     The diagram shows a steel ball-bearing falling through a tube of oil. 
The forces, L and M, act on the ball-bearing. 

                                                          

          What causes force L? 

..................................................................................................................................... 
(1) 
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(b)     The distance – time graph represents the motion of the ball-bearing as it falls through the 
oil. 

 

(i)      Explain, in terms of the forces, L and M, why the ball-bearing accelerates at first but 
then falls at constant speed. 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
(3) 

(ii)     What name is given to the constant speed reached by the falling ball-bearing? 

........................................................................................................................... 
(1) 
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(iii)     Calculate the constant speed reached by the ball-bearing. 

         Show clearly how you use the graph to work out your answer. 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

Speed = ............................................................ m/s 
(2) 

(Total 7 marks) 

  
 
  

Q15.          A cyclist travelling along a straight level road accelerates at 1.2 m/s2 for 5 seconds.
 

The mass of the cyclist and the bicycle is 80 kg. 

(a)     Use the equation in the box to calculate the resultant force needed to produce this 
acceleration. 

  

Show clearly how you work out your answer and give the unit. 

........................................................................................................................ 

........................................................................................................................ 

                                       Resultant force = ........................................... 
(3) 

resultant force   =   mass   ×   acceleration 
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(b)     The graph shows how the velocity of the cyclist changes with time. 

 

(i)      Complete the following sentence. 

The velocity includes both the speed and the ........................of the cyclist. 
(1) 

(ii)     Why has the data for the cyclist been shown as a line graph instead of a bar chart? 

............................................................................................................... 

............................................................................................................... 
(1) 
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(iii)    The diagrams show the horizontal forces acting on the cyclist at three different 
speeds. The length of an arrow represents the size of the force. 

Which one of the diagrams, A, B or C, represents the forces acting when the cyclist 
is travelling at a constant 9 m/s? 

............................................................................................................... 

Explain the reason for your choice. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(3) 

(Total 8 marks) 

  
 
  

A 

 

B 

 

C 

 

Q16.         (a)    The diagram shows the forces acting on a parachutist in free fall. 

 

The parachutist has a mass of 75 kg. 
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Calculate the weight of the parachutist. 
  

Use the correct equation from the Physics Equations Sheet. 

Show clearly how you work out your answer and give the unit. 

........................................................................................................................ 

........................................................................................................................ 

                                          Weight = .................................................... 
(3) 

gravitational field strength = 10 N/kg 

(b)     In this question you will be assessed on using good English, organising information clearly 
and using specialist terms where appropriate. 

The graph shows how the vertical velocity of a parachutist changes from the moment the 
parachutist jumps from the aircraft until landing on the ground. 
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Using the idea of forces, explain why the parachutist reaches a terminal velocity and why 
opening the parachute reduces the terminal velocity. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
(6) 

(c)     A student wrote the following hypothesis. 

‘The larger the area of a parachute, the slower a parachutist falls.’ 

To test this hypothesis the student made three model parachutes, A, B and C, from one 
large plastic bag. The student dropped each parachute from the same height and timed 
how long each parachute took to fall to the ground. 

 

(i)      The height that the student dropped the parachute from was a control variable. 

Name one other control variable in this experiment. 

............................................................................................................... 
(1) 
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(ii)     Use the student’s hypothesis to predict which parachute, A, B or C, will hit the ground 
first. 

  

Give a reason for your answer. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(2) 

(Total 12 marks) 

  
 
  

Write your answer in the box. 
 

Q17. A car has an oil leak. Every 5 seconds an oil drop falls from the bottom of the car onto the 
road. 

(a)     What force causes the oil drop to fall towards the road? 

........................................................................................................................ 
(1) 

(b)     The diagram shows the spacing of the oil drops left on the road during part of a journey  

   

Describe the motion of the car as it moves from A to B. 

........................................................................................................................ 

Explain the reason for your answer. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
(3) 

(c)     When the brakes are applied, a braking force slows down and stops the car. 

(i)      The size of the braking force affects the braking distance of the car. 

State one other factor that affects the braking distance of the car. 

............................................................................................................... 
(1) 
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(ii)     A braking force of 3 kN is used to slow down and stop the car in a distance of 25 m. 

Calculate the work done by the brakes to stop the car and give the unit. 

Use the correct equation from the Physics Equations Sheet. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

Work done =.................................................. 
(3) 

(Total 8 marks) 
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