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Check that the National Student Number (NSN) on your admission slip is the same as the number at the 
top of this page.

You should answer ALL the questions in this booklet.

For all numerical answers, full working must be shown. The answer should be given with an SI unit.

For all ‘describe’ or ‘explain’ questions, the answer should be in complete sentences.

Formulae you may find useful are given on page 2.

If you need more space for any answer, use the page(s) provided at the back of this booklet and clearly 
number the question.

Check that this booklet has pages 2–10 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION. 
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Achievement Achievement 
with Merit

Achievement 
with Excellence

Identify or describe aspects 
of phenomena, concepts or 
principles.

Give descriptions or explanations 
in terms of phenomena, 
concepts, principles and / or 
relationships.

Give explanations that show 
clear understanding in terms of 
phenomena, concepts, principles 
and / or relationships.

Solve straightforward problems. Solve problems. Solve complex problems.

 Overall Level of Performance (all criteria within a column are met) 
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You are advised to spend 50 minutes answering the questions in this booklet.

You may find the following formulae useful.
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The value of g is given as 10 m s–2.

QUESTION ONE:  BMX BIKING

Section A

Section B
Section C

h m

The diagram shows part of a BMX track on which Tom is riding his bike. Along section A of the 
track, he moves at a constant speed of 2.0 m s–1. The combined mass of Tom and his bike is 90 kg. 

(a) Calculate the kinetic energy of Tom and his bike on section A.

 kinetic energy =
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(b) Tom then rolls down section B of the track with a constant acceleration of 1.5 m s–2.  

 Calculate the net force acting on Tom and the bike on the section B.

 force =

Section A

Section B
Section C

h m

(c) On the diagram above draw an arrow to show the direction of the net force acting on Tom 
and his bike on section B of the track.

(d) Tom’s acceleration on section B is 1.5 m s–2, and his starting speed at the beginning of section 
B is 2.0 m s–1. 

 Calculate the speed of the bike after it has accelerated for 2.0 seconds.

 speed =

(e) Section A is h metres above section C. The combined mass of Tom and his bike is 90 kg. His 
starting speed at the beginning of section B is 2.0 m s–1 and he rolls down section B of the track 
without pedalling. The combined kinetic energy of Tom and his bike when he reaches Section 
C is 2250 J. (Ignore friction.)

Calculate the height (h) of Section A.

 height =
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BMX bikes can be fitted with standard tyres or fatter tyres as shown in the diagram below 

www.chainreactioncycles.com

(f) Tom is riding a bike with standard tyres, and his friend Zach is riding a bike with fatter tyres. 
Assume that the combined mass of Zach and his bike is the same as that of Tom and his bike. 

 State which of the above tyres exerts less pressure on the ground, and explain why. 

 
  

P

R

(g) The diagram above shows another section of the track. Tom starts from rest at point P and 
rolls down the slope. 

 State whether Tom will be able to reach point R without pedalling. Explain your answer using 
a conservation law.

 Statement:

 Explanation:

For copyright reasons, 
this resource cannot be 

reproduced here.
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QUESTION TWO :  CITY SHOPS

A lift in a multi-storey shopping centre starts from the third floor, travels to the top floor and then to 
the ground floor. The diagram below shows the lift’s journey.

top floor

third floor

ground floor

(a) On the grid above draw a vector to show the displacement of the lift.

(b) The distance–time graph below represents the journey of the lift from the third floor to the top 
floor.

0

A

B

C

time (s)

di
st

an
ce

 (m
)

 Describe the motion in each section of the graph.

 Section AB:

 Section BC:
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(c) The up and down movement of the lift is controlled by an electric motor. The power rating of 
the motor is 8.5 kW. When the lift moves from the top floor to the ground floor the motor runs 
for 20 s.

 Calculate the electrical energy used by the motor during the 20 s.

 energy =

(d) The velocity–time graph below represents the journey of the lift as it travels from the top floor 
to the ground floor. The mass of the lift is 310 kg. 
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 Use the information given in the graph to calculate the amount of gravitational potential 
energy lost by the lift as it travels from the top floor to the ground floor.

 energy lost =
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(e) A ramp at the main entrance of the shopping centre provides access for wheelchair users. 

 Use physics ideas to explain why it is better for wheelchair users to have a longer ramp rather 
than a shorter one. 
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QUESTION THREE:  PLAYING GOLF

Sarah is on a golf course practising her putting. She hits a golf ball gently towards the hole, which is 
18 m away and the ball takes 4.5 s to reach the hole. 

(a) Show that the average speed of the ball is 4.0 m s–1. 
 (Your answer must show the correct formula and working.) 

As the golf ball rolls towards the hole, the grass on the green reduces the speed of the ball. The 
initial speed of the ball is 6.0 m s–1 and its average speed is 4.0 m s–1.

(b) Show that the final speed of the ball just before it reaches the hole, is 2.0 m s–1.
 (Your answer must show the mathematical working or reasoning.) 

(c) The diagram below shows the ball travelling towards the hole. There are THREE significant 
forces acting on the ball.

 On the diagram, draw labelled vectors to show the direction of any TWO of these forces 
acting on the ball during its journey towards the hole.
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The initial kinetic energy of the ball when it is hit is 0.81 J. The mass of the ball is 0.045 kg and its 
final velocity is 2.0 m s–1. It travels a distance of 18 m towards the hole.

(d) Calculate the average friction force exerted by the grass on the ball.

 friction force =

(e) When the ball is hit, its deceleration depends on the length of the grass on the green. 

 Discuss how the length of the grass affects the deceleration of the ball.
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