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1. A student measures the radius R of a circular plate to determine its area. The absolute uncertainty 
in R is ∆R.

What is the fractional uncertainty in the area of the plate?

A. ∆2 R
R

B. ∆ 
 
 

2R
R

C. π∆2 R
R

D.  
 
 

∆π
2R

R

2. What is the unit of electrical potential difference expressed in fundamental SI units?

A. kg m s-1 C-1

B. kg m2 s-2 C-1

C. kg m2 s-3 A-1

D. kg m2 s-1 A

3. The graph shows the variation of velocity of a body with time along a straight line.

velocity

time
0 0

P

Q

What is correct for this graph?

A. The maximum acceleration is at P.

B. The average acceleration of the body is given by the area enclosed by the graph and time axis.

C. The maximum displacement is at Q.

D. The total displacement of the body is given by the area enclosed by the graph and time axis.
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4. Two forces of magnitude 12 N and 24 N act at the same point. Which force cannot be the resultant 
of these forces?

A. 10 N

B. 16 N

C. 19 N

D. 36 N

5. An object has a weight of 6.10 × 102 N. What is the change in gravitational potential energy of the 
object when it moves through 8.0 m vertically?

A. 5 kJ

B. 4.9 kJ

C. 4.88 kJ

D. 4.880 kJ

6. A boat with an output engine power of 15 kW moves through water at a speed of 10 m s-1. What is 
the resistive force acting on the boat?

A. 0.15 kN

B. 0.75 kN

C. 1.5 kN

D. 150 kN

7. An astronaut is moving at a constant velocity in the absence of a gravitational field when he throws 
a tool away from him.

What is the effect of throwing the tool on the total kinetic energy of the astronaut and the tool and 
the total momentum of the astronaut and the tool?

Total kinetic energy of 
the astronaut and tool

Total momentum of the 
astronaut and tool

A. no change increases

B. no change no change

C. increases increases

D. increases no change

Turn over
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8. A table-tennis ball of mass 3 g is fired with a speed of 10 m s-1 from a stationary toy gun  
of mass 0.600 kg. The gun and ball are an isolated system.

What are the recoil speed of the toy gun and the total momentum of the system immediately  
after the gun is fired?

Recoil speed of the toy gun / m s-1 Total momentum of the system / kg m s-1

A. 0.05 0

B. 0.05 0.03

C. 0.5 0

D. 0.5 0.03

9. A block of weight W slides down a ramp at constant velocity. A friction force F acts between the 
bottom of the block and the surface of the ramp. A normal reaction N acts between the ramp and 
the block. What is the free-body diagram for the forces that act on the block?

A. 

N F

W

B. N

F

W

C. 

N F

W

D. 

N F

W
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10. A substance changes from the solid phase to the gas phase without becoming a liquid and  
without a change in temperature.

What is true about the internal energy of the substance and the total intermolecular potential 
energy of the substance when this phase change occurs?

Internal energy of the substance Total intermolecular potential 
energy of the substance

A. increases no change

B. no change no change

C. increases increases

D. no change increases

11. The temperature of a fixed mass of an ideal gas changes from 200 °C to 400 °C.

What is mean kinetic energy of gas at 200°C
mean kinetic energy of gas at 400°C

?

A. 0.50

B. 0.70

C. 1.4

D. 2.0

12. A container holds 20 g of argon-40 40
18 Ar( ) and 40 g of neon-20 20

10Ne( ).

What is number of atoms of argon-40
number of atoms of neon-20

 in the container?

A. 0.25

B. 0.5

C. 2

D. 4

Turn over
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13. The graph shows the variation of the displacement of a wave with distance along the wave.  
The wave speed is 0.50 m s-1.

0.0 0.75 1.50 2.25 3.0
distance along wave / m

wave displacement

What is the period of the wave?

A. 0.33 s

B. 1.5 s

C. 3.0 s

D. 6.0 s
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14. Object P moves vertically with simple harmonic motion (shm). Object Q moves in a vertical circle 
with a uniform speed. P and Q have the same time period T. When P is at the top of its motion, 
Q is at the bottom of its motion.

P

Q

What is the interval between successive times when the acceleration of P is equal and opposite to 
the acceleration of Q?

A. 
4
T

B. 
2
T

C. 3
4
T

D. T

Turn over
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15. Unpolarized light is incident on two polarizers. The axes of polarization of both polarizers  
are initially parallel. The second polarizer is then rotated through 360° as shown.

first polarizer

unpolarized
light

second polarizer

later position

starting position

θ

side view

end view

Which graph shows the variation of intensity with angle θ for the light leaving the second polarizer?

A. 

0
0 360180

intensity 
of light

θ

B. 

0
0 360180

intensity 
of light

θ

C. 

0
0 360180

intensity 
of light

θ

D. 

0
0 360180

intensity 
of light

θ
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16. Monochromatic light travelling upwards in glass is incident on a boundary with air. The path of the 
refracted light is shown.

glass
air

A layer of liquid is then placed on the glass without changing the angle of incidence on the glass. 
The refractive index of the glass is greater than the refractive index of the liquid and the refractive 
index of the liquid is greater than that of air.

What is the path of the refracted light when the liquid is placed on the glass?

A. 

glass

air
liquid

B. 

glass

air
liquid

C. 

glass

air
liquid

D. 

glass

air
liquid

Turn over
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17. A student blows across the top of a cylinder that contains water. A first-harmonic standing sound 
wave is produced in the air of the cylinder. More water is then added to the cylinder. The student 
blows so that a first-harmonic standing wave is produced with a different frequency.

cylinder

water surface

What is the nature of the displacement in the air at the water surface and the change in frequency 
when the water is added?

Nature of displacement Change in frequency

A. antinode decrease

B. antinode increase

C. node decrease

D. node increase

18. A particle with a charge ne is accelerated through a potential difference V.

What is the magnitude of the work done on the particle?

A. eV

B. neV

C. nV
e

D. eV
n
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19. The resistance of component X decreases when the intensity of light incident on it increases. X is 
connected in series with a cell of negligible internal resistance and a resistor of fixed resistance. 
The ammeter and voltmeter are ideal.

A

V

X

What is the change in the reading on the ammeter and the change in the reading on the voltmeter 
when the light incident on X is increased?

Ammeter reading Voltmeter reading

A. increases decreases

B. increases increases

C. decreases decreases

D. decreases increases

Turn over
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20. Three resistors of resistance 1.0 Ω, 6.0 Ω and 6.0 Ω are connected as shown. The voltmeter 
is ideal and the cell has an emf of 12 V with negligible internal resistance.

V

12 V
1.0 Ω

6.0 Ω

6.0 Ω

What is the reading on the voltmeter?

A. 3.0 V

B. 4.0 V

C. 8.0 V

D. 9.0 V

21. A horizontal wire PQ lies perpendicular to a uniform horizontal magnetic field.

N S

P

Q

A length of 0.25 m of the wire is subject to a magnetic field strength of 40 mT. A downward magnetic 
force of 60 mN acts on the wire.

What is the magnitude and direction of the current in the wire?

Current magnitude / A Current direction

A. 6.0 P to Q

B. 6.0 Q to P

C. 0.17 Q to P

D. 0.17 P to Q
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22. A particle of mass 0.02 kg moves in a horizontal circle of diameter 1 m with an angular velocity 
of 3π rad s-1.

What is the magnitude and direction of the force responsible for this motion?

Magnitude of force / N Direction of force 

A. 0.03π away from centre of circle

B. 0.03π towards centre of circle

C. 0.09π2 away from centre of circle

D. 0.09π2 towards centre of circle

23. Which graph shows the relationship between gravitational force F between two point masses and 
their separation r ?

A. 
F

r 2 
0

0

B. 
F

r0
0

C. 

 1
r

F

0
0

D. 

 
2
1
r

F

0
0

Turn over
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24. A radioactive nuclide with atomic number Z undergoes a process of beta-plus (β+) decay. What is 
the atomic number for the nuclide produced and what is another particle emitted during the decay?

Atomic number Particle

A. Z - 1 neutrino

B. Z + 1 neutrino

C. Z - 1 anti-neutrino

D. Z + 1 anti-neutrino

25. The positions of stable nuclei are plotted by neutron number n and proton number p. The graph 
indicates a dotted line for which n = p. Which graph shows the line of stable nuclides and the 
shaded region where unstable nuclei emit beta minus (β-) particles?

A. n = p
n

p

B. n = p
n

p

C. n = p
n

p

D. 
n

n = p

p
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26. Three conservation laws in nuclear reactions are

I. conservation of charge

II. conservation of baryon number

III. conservation of lepton number.

The reaction

- +→ + +π en e v

 is proposed.

Which conservation laws are violated in the proposed reaction?

A. I and II only

B. I and III only

C. II and III only

D. I, II and III

27. Which Feynman diagram shows the emission of a photon by a charged antiparticle?

A. 

time

B. 

time

C. 

time

D. 

time

Turn over
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28. A neutron collides head-on with a stationary atom in the moderator of a nuclear power station. 
The kinetic energy of the neutron changes as a result. There is also a change in the probability 
that this neutron can cause nuclear fission.

What are these changes?

Change in kinetic energy 
of the neutron 

Change in probability of 
causing nuclear fission

A. increase increase

B. decrease increase

C. increase decrease

D. decrease decrease

29. Three methods for the production of electrical energy are

I. wind turbine

II. photovoltaic cell

III. fossil fuel power station.

Which methods involve the use of a primary energy source?

A. I and II only

B. I and III only

C. II and III only

D. I, II and III 

30. The orbital radius of the Earth around the Sun is 1.5 times that of Venus. What is the intensity of 
solar radiation at the orbital radius of Venus?

A. 0.6 kW m-2

B. 0.9 kW m-2

C. 2 kW m-2

D. 3 kW m-2
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