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1.
The diameter of a steel ball is measured using a micrometer screw gauge. A student takes an initial zero reading and then a reading of the diameter.

The diagrams show enlargements of the screw gauge readings.
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What is the diameter of the ball?

A 3.48 mm
B 2.04 mm

C 1.98 mm

D 1.92 mm
E 1.42 mm

2.
In terms of the kilogram (kg) meter (m), second (s), and kelvin (k), what are the base units of specific heat capacity?

A  m s-2 K-1
B m s-1 K-1

C m2 s-2 K-1
D m2 s-1 K-1
E kg-1 m2 K-1
3.
A motorcycle stunt-rider moving horizontally takes off from a point 1.25 m above the ground, landing 10 m away as shown in the diagram.
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What was the speed at take-off?

A 5 m/s
B 10 m/s

C 15 m/s

D 20 m/s

E 25 m/s

4.
A neutron is in head-on elastic collision with a stationary nitrogen nucleus. The mass of a nitrogen nucleus is 14 times that of a neutron.

The neutron’s velocity after the collision is

A
less in magnitude than its initial velocity.

B
less in magnitude than the final velocity of the nitrogen atom.

C
equal in magnitude to its initial velocity but in the opposite direction.

D
greater in magnitude than its initial velocity.

E
zero.

5.
A rod of length 1 metre has non-uniform composition, so that the centre of gravity is not at its geometrical center.

The rod is laid on supports across two top-pan balances as shown in the diagram. The balances (previously set at zero) give readings of 360 g and 240 g.
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Where is the centre of gravity of the rod relative to its geometrical centre?

A
1/10 metre to the left

B
1/10 metre to the right

C
1/6 metre
to the left

D
1/5 metre to the right

E
1/5 metre to the left

6.
A small metal sphere of mass m is moving through a viscous liquid.

When it reaches a constant downward velocity v, which of the following describes the changes with time in the kinetic energy and gravitational potential energy of the sphere?

       kinetic energy

  

 gravitational potential energy

A
constant and equal to ½ mv2
decreases at a rate of mgv

B
constant and equal to ½ mv2
decreases at a rate of (mgv - ½ mv2)

C
constant and equal to ½ mv2
decreases at a rate of (½ mv2 - mgv)

D
increases at a rate of mgv

decreases at a rate of mgv

E
increases at a rate of mgv

decreases at a rate of (½ mv2 - mgv)

7.
A communications satellite of mass m moves at a constant angular speed ω in a circular orbit of radius r about the Earth’s centre of mass.

What is the work done on the satellite in one revolution?

A zero
B 2πmr2ω2

C  πmr3ω2

D  mr2ω2

E ½mr2ω2
8.
Which graph shows the relationship between the acceleration a and the displacement x of a particle performing simple harmonic motion?
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9.
It is important that a car suspension system should be critically damped.

The equilibrium height above the ground of the bodywork of such a car is Ho. The body of the car is raised to a greater height H and released at time t = 0. Assume that the car tires remain in contact with the ground throughout and there is critical damping.

Which graph shows how the height of the car body above the ground varies with time?
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10.
Coherent light is incident on two fine parallel slits, S1 and S2, as shown in the diagram.
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If a dark fringe occurs at P, which of the following gives possible phase differences for the light waves arriving at P from S1 and S2?

A
2π, 4π, 6π...

B
π, 3π, 5π...

C
π, 2π, 3π...

D
1/2π, 5/2π, 9/2π...

E
1/2π, 3/2π, 5/2π...

11.
Ultra-violet rays differ from X-rays in that ultra-violet rays

A
cannot be diffracted.

B
cannot be polarized.

C
do not affect a photographic plate.

D
have a lower frequency.

E
are deviated when they pass through a magnetic field.

12.
When paint-spraying a car, a potential difference may be applied which sets up an electric field between the spray gun and the car. The paint droplets emerge from the spray gun carrying a charge.

Which of the following situations would increase the chance of paint droplets reaching the car?

potential of spray gun
   potential of car
   charge on droplets

A

positive


zero


negative

B

positive


negative

negative

C

negative


positive

positive

D

negative


zero


positive

E

negative


zero


negative

13.
Three light bulbs are connected to a constant-voltage d.c. supply as shown in the diagram. Each bulb operates at normal brightness and the ammeter (of negligible resistance) registers a steady current.
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The filament of one of the bulbs breaks.

What happens to the ammeter reading and to the brightness of the remaining bulbs?

Ammeter reading

Bulb brightness

A

increases

increases

B

increases

unchanged

C

unchanged

unchanged

D

decreases

unchanged

E

decreases

decreases

14.
A generator produces 100 kW of power at a potential difference of 10 kV. The power is transmitted through cables of total resistance 5 Ω.

How much power is dissipated in the cables?

A 50 W

B 250 W

C 500 W

D 1000 W

E 50 000 W

15.
A positive charge and a negative charge of equal magnitude are placed a short distance apart. Which sketch represents the electric field set up?
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16.
In an experiment to demonstrate Coulomb’s law in electrostatics, the force F between two small charged spheres is measured for various distances r between their centers.

A graph is plotted of lg F (y-axis) against lg r (x-axis).

What is the slope of this graph?

A  -2

B  -½

C -lg 2

D +½

E +2

17.
A thundercloud and the Earth’s surface may be regarded as a pair of charged parallel plates separated by a distance h as shown in the diagram. The capacitance of the system is C.
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When a lightning flash of mean current I and time duration t occurs, the electric field strength between cloud and Earth is reduced by

A  
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B  
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E  
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18.
The magnetic flux density at the centre of a flat circular coil is given by the equation
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Two such coils, X and Y, each with 100 turns, are arranged as shown in the diagram.
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X has a radius of 0.050 m and carries a current of 3.0 A, Y has a radius of 0.10 m and carries a current of 6.0 A in the opposite direction to X.

What is the magnitude of the total magnetic flux density at the centre of the coils?

A zero

B 1500 μo

C 3000 μo

D 4500 μo

E 6000 μo
19.
A wire of length 3.0 cm is placed at right angles to a magnetic field of flux density 0.040 T.
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The wire carries a current of 5.0 A.

What is the magnitude of the force which the field exerts on the wire?

A
less than 0.006 N

B
0.0060 N

C
greater than 0.006 N but less than 0.6 N

D
0.60 N

E
greater than 0.6 N

20.
In a laboratory experiment to test a transformer, a student used the circuit shown in the diagram to take measurements.
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Two of the original entries in the student’s results table are missing as shown:

	Vp/V
	Ip/mA
	Np turns
	Vs/V
	Is/mA
	Ns turns

	240
	2.0
	?
	?
	50
	50


Assuming the transformer was 100 % efficient, what are the missing results?

  Np turns

Vs/V

A

2

6000

B

50

9.6

C

480

1.0

D

1250

9.6

E

1250

240

21.
In the circuit shown in the diagram, the operational amplifier may be assumed to be ideal. The current in the 12 kΩ resistor is I.
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What is the current If in the 72 kΩ resistor?

A  -6 I

B  -1/6 I
C 1/6 I
D I

E 6 I

22.
The graphs show how force F varies with extension e for samples of five materials. The breaking-point of the sample is indicated by X.

Which graph represents the behaviour of a typical brittle material?
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23.
A tall container which is open to the atmosphere contains a layer of liquid L, floating on liquid M. Liquid M has a density which is twice as great as that of liquid L.
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Which graph shows how the pressure, p, at a point varies with its height, x, above the base of the container?
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24.
In a heating experiment, it was noted that the temperature of liquid in a beaker rose at 4.0 K per minute just before it began to boil, and that 40 minutes later all the liquid had boiled away.

For this liquid, what is the numerical ratio: 
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A  1/10

B 1/40

C 1/160

D 1/640

E 1/2400

25.
One way of expressing the equation of state for an ideal gas is by the equation


pV = NkT

What do N and k represent?

  
N



k

A
Avogadro constant

Boltzmann constant

B
Avogadro constant

molar gas constant

C
total number of molecules
Boltzmann constant

D
total number of molecules
molar gas constant

E
total number of moles

Boltzmann constant

26.
A parallel-sided slab is made of two different materials. The upper half of the slab is made of material X, of thermal conductivity λ; the lower half of material Y, of thermal conductivity 2λ.
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In the steady state, the left-hand face of the composite slab is at higher, uniform temperature than the right-hand face, and the flow of heat through the slab is parallel to its shortest sides.

What fraction of the total heat flow through the slab passes through material X?

A 1/4

B 1/3

C  ½

D 2/3

E 3/4

27.
Millikan performed an experiment using oil drops to measure the elementary charge e.

Which of the following statements about the behavior of the oil drops during the experiment is correct?

A
When an oil drop is stationary, it must carry a charge.

B
When an oil drop becomes charged, the size of the charge must be equal e.

C
If an oil drop moves upwards, only the electric force is acting on it.

D
If an oil drop moves downwards, only the force of gravity is acting on it.

E
Without an electric field acting, all drops move downwards with the same constant velocity.

28.
Two beams, P and Q, of light of the same wavelength, fall upon the same metal surface causing photo emission of electrons. The photoelectric current produced by P is four times that produced by Q.

Which of the following gives the ratio 
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A 1/4

B ½

C  2

D 4

E 16

29.
Helium nuclei may result from the bombardment of lithium nuclei with protons. The reaction can be represented by the following nuclear equation:
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The speed of light is c, and the masses of the particles are:

Lithium mL
helium   mH
proton   mp
What is the net energy released during such a reaction?

A
[2mH - (mL + Mp)]c2
B
[(mL + mp) - 2mH]c2
C
(2mH + mL + mp)c2
D
[(mL + mp) - 2mH]  c2
E
[2mH - (mL + Mp)]  c2
30.
A radioactive isotope decays by a one-stage process into a stable nuclide.

Which graph could represent the activity A of the isotope plotted against time t?
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