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Questions 1 to 16 must be answered by Foundation tier candidates only.
Higher tier candidates start at question 17.

The big wheel

The diagram shows a big wheel with eight identical cars.
It turns at a constant speed and the cars move with it.

Each car has a weight of 500 N.
The diameter of the wheel is 20 m.
The wheel takes 30 s to turn once.

1. Which car in the diagram has the most potential energy?

 A P
 B Q
 C R
 D S

2. A lot of energy is wasted as the wheel rotates.
 The wasted energy changes into

 A chemical energy
 B chemical force
 C frictional force
 D thermal (heat) energy
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3. How much work is done against gravity on car P as it moves from the bottom to the top of the 
wheel?

 A 500 + 20 J
 B 500 – 20 J
 C 500 × 20 J
 D 500 ÷ 20 J

4. Which graph shows the relationship between energy transferred and work done, as a car 
moves?
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The driving test

John is learning part of the Highway Code before his driving test.
The charts below show how the stopping distance and thinking distance change with speed.

5. What is the stopping distance from 40 mph?

 A 11 m
 B 12 m
 C 33 m
 D 36 m

6. Which of these will increase the risk of a crash by increasing the thinking distance?

 A heavy rain 
 B drunken driver
 C worn tyres 
 D oil on road 
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7. 
stopping distance = thinking distance + braking distance

 The braking distance from 40 mph is 

 A 12 m
 B 24 m
 C 36 m
 D 48 m

8. John tries to predict values for a racing car from the charts.
 For a speed of 200 mph, which of these can he predict most easily?

 A the braking time  
 B the thinking distance
 C the stopping distance
 D the braking distance

Using radioactivity in hospitals

The radioactive materials used in hospitals have different activities.
The rays emitted also vary in penetrating power.

9. Which graph best shows how the activity from a radioactive source changes with time?
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10. The diagram shows the effect of parts of the body on the radiation from four radioactive 
sources.

 Which source gives out alpha particles only?

11. Which of the following could be emitted from a nucleus during radioactive decay?

 A gamma rays
 B X-rays
 C ultrasound
 D atoms

12. Food and medical instruments can be sterilised using gamma rays.
 Gamma rays are harmless once they have been absorbed because they
 
 A are just energy
 B do not weigh much
 C travel slowly
 D only have a small charge
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16. Which graph best corresponds to the energy output from a controlled chain reaction in a power 
station?
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Higher tier candidates start at question 17 and answer questions 17 to 40.
Questions 17 to 24 must be answered by all candidates: Foundation tier and Higher tier.

Refuelling aeroplanes

Special precautions have to be taken when refuelling aeroplanes.

17. The fuel may become charged as it moves through a pipe

 A because the fuel is cold
 B because the fuel heats up
 C because of friction between fuel and pipe 
 D because of a chemical reaction between fuel and pipe

18. When an aeroplane is refuelled, the risk of an explosion is reduced by

 A putting conducting particles in the fuel
 B standing the aeroplane and tanker on rubber mats
 C connecting the aeroplane and tanker to the ground with a conductor
 D connecting the aeroplane and tanker to the ground with an insulator
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19. The position of a leak of fuel from an underground pipe can be traced using radioactivity.

 The type of radiation used is

 A X-rays
 B gamma rays
 C alpha particles
 D beta particles

20. Imagine you have 32 g of a radioactive material.
 The half-life of this material is 6 hours.
 After how many hours will only 4 g of this radioactive material be left?  

 A   8
 B 16
 C 18
 D 48

Earth’s surface

pipe
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Falling

Jane makes a model to investigate the ‘vertical fall’ involved in a fairground ride.
Marbles are timed as they fall through the oil in a glass tube.

21. The diagram shows the directions of the forces on a falling marble.
 Jane and Asif are discussing what happens just after the marble is released.

 Who is correct?

 A Jane only
 B Asif only
 C both Asif and Jane
 D neither

The forces on the marble
are unbalanced

The marble accelerates because
resistance is bigger than gravity

Jane Asif

directions
of forces
on marblefalling

marble

rubber
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22. Eventually the marble reaches a constant speed.
 Which row of the table describes the forces on it and its velocity?

the forces are the velocity is

A balanced changing

B unbalanced changing

C unbalanced constant

D balanced constant

23. Jane times three identical marbles falling between the two rubber bands.
 The values she gets are  5.5 s, 5.7 s and 6.5 s.
 She has no time to take more readings.  
 The value she should use in her investigation is

 A 5.6 s
 B 5.7 s
 C 5.9 s
 D 6.5 s

24. People take a risk when they have a go on this ‘vertical fall’ ride at a theme park.

 Which row of the table shows the conditions for people to be most willing to take this risk?

How much choice do the people have? Have the people seen the ride before?

A a little yes

B a little no

C a lot no

D a lot yes

TOTAL FOR FOUNDATION TIER PAPER: 24 MARKS

Foundation tier candidates do not answer any more questions after question 24.
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Questions 25 to 40 must be answered by Higher tier candidates only.
Foundation tier candidates do not answer questions 25 to 40.

Neutrons

Neutrons are one part of an atom.  The other parts are electrons and protons.

25. The number of neutrons in an atom of  60
27Co is

 A 27 
 B 33
 C 60
 D 87

26. The diagrams show the paths of particles passing near a positive nucleus.
 Which diagram shows the path of a neutron?

orbiting
electrons

nucleus containing
uncharged neutrons and
positively charged protons
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35. The car is moving at P.
 Which graph best shows the speed of the car in the section from P to R?

36. At one part of the ride, the speed of the car changes from 2 m/s to 6 m/s in 0.5 s.
 What is its acceleration?  

 A   1.5 m/s²
 B   6.0 m/s²
 C   8.0 m/s²
 D 24 m/s²

37. As John rides the roller-coaster, at one point he exerts a force of 800 N on the seat.
 John is pushed into the seat in this direction   .
 Which row of the table shows the size and direction of the force the seat exerts on John?

size of force on John (N) direction of force on John

A 800

B 800

C 810

D 810

speed speed

position position

A B

P R
0

P R
0

speed speed

position position

C D

P R
0

P R
0
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Isotopes

The word ‘isotopes’ is used to describe different types of atoms of the same element.

Use this information to answer questions 38 and 39.

Alex found that the number (N) of isotopes shown in textbooks has increased.
The graph shows how N has changed with time.

38. Four students joined the points in different ways.  
 Which graph does not show more isotopes than might be known at a particular time?
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39. The four students made statements about the data Alex found.
 All four statements could be correct. 
 Which person has made a statement which must be correct?

 A Archie 
 B Bas
 C Carla
 D Dev

40. The atoms of two isotopes of an element have 

 A different atomic numbers
 B the same number of neutrons
 C different numbers of protons
 D the same number of electrons

TOTAL FOR HIGHER TIER PAPER: 24 MARKS

END

In 1950, fewer than 1000
isotopes were known.

In 1960, more than 1500
isotopes were known.

Archie Bas

In 1970, more than 1500
isotopes were known.

In 1990, more than 2500
isotopes were known.

Carla Dev
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