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1.
An alternative form of the unit of resistance, the ohm (Ω), is V A-1.  Which of the following examples shows a similar correct alterna​tive form of unit?

    
unit



alternative form

A

coulomb (C)

A s-1
B

farad (F)


V C-1
C

pascal (Pa)


N m-2
D

volt (V)


J C

E

watt (W)


J s

2.
The diagrams show the scale readings of a traveling microscope focused in turn on each of the ends of a short metal rod.
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On reading the vernier, an error of one division either way may be made.  What is the length of the rod and the associated error in the measurement?

A 2.66 ± 0.01 cm

B 2.68 ± 0.01 cm 

C 2.68 ± 0.02 cm

D 2.70 ± 0.01 cm

E 2.70 ± 0.02 cm

3.
A car driver presses the accelerator sharply down when the traffic lights go green.  The force on the car varies with time as shown.
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Which graph shows the variation with time of the car's speed?
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4.
Three identical stationary discs, P, Q and R are placed in a line on a horizontal, flat, frictionless surface.  Disc P is projected straight towards disc Q.
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If all consequent collisions are perfectly elastic, what will be the final motion of the three discs?

P



Q



R

A
moving left
  
moving left

moving right

B
moving left

stationary


moving right

C
moving left

moving right

moving right

D
stationary


stationary


moving right

E
moving right

moving right

moving right

5.
The diagram shows an arrangement used to find the output power of an electric motor.  The wheel attached to the motor's axle has a circumference of 0.5 m and the belt which passes over it is stationary when the weights have the values shown.
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If the wheel makes 20 revolutions per second, what is the output power?

A  200 W     
B  300 W
 
 C  500 W

D  600 W

E  700 W

6.
If a body of mass m were released in a vacuum just above the surface of a planet of mass M and radius R, what would be its gravita​tional acceleration?

A  
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B  
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7.
The diagrams show spring balances joined to demonstrate a system of three coplanar forces acting at a point.  The readings represent the magnitudes of the forces.  Which system of forces could be in equilibrium?
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8.
A mass on the end of a string is set in motion so that it describes a circle in a horizontal plane.  Which diagram shows the direction of the resultant force acting on the mass at an instant in its motion?
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9.
The rise and fall of water in a harbour is simple harmonic.  The depth varies between 1.0 m at low tide and 3.0 m at high tide.  The time between successive low tides is 12 hours.
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A boat, which requires a minimum depth of water of 1.5 m, approaches the harbour at low tide.  How long will the boat have to wait before entering?

A  0.5 hours
B  1.0 hours 
C  1.5 hours
D  2.0 hours
 E  2.5 hours

10.
If a wave can be polarized, it must be

A
an electromagnetic wave.

B
a longitudinal wave.

C
a sound wave.

D
a stationary wave.

E
a transverse wave.

11.
In a diffraction grating experiment, the first order image of the 435.8 nm blue light from a commercial mercury vapour discharge lamp occurred at an angle of 15.8.  A first order red line was also observed at 23.7, thought to be produced by an impurity in the mercury.

The wavelengths of red lines of various elements are listed below.  Which element is the impurity in the mercury lamp?

element


wavelength/ nm

A

zinc




636.0

B

cadmium



643.3

C

hydrogen



656.3

D

neon




670.8

E

caesium



697.8

12.
Which of the following frequency ranges includes most of the electromagnetic waves emitted by the ultra-violet tubes used in a sunbed?

A
5 x 105 to 5 x 108 Hz

B
5 x 108 to 5 x 1011 Hz

C
5 x 1011 to 5 x 1014 Hz

D 
5 x 1014 to 5 x 1017 Hz

E
5 x 1017 to 5 x 1020 Hz

13.
Tensile strain may be measured by the change in electrical resis​tance of a strain gauge.  A strain gauge consists of folded fine metal wire mounted on a flexible insulating backing sheet, firmly attached to the specimen, so that the strain in the metal wire is always identical to that in the specimen.
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When the strain in the specimen is increased, the resistance of the wire

A
decreases, because the length increases and the cross-sectional area decreases.

B
decreases, because the length decreases and the cross-sectional area increases.

C
increases or decreases depending upon the relative magnitude of the changes in length and cross-sectional area.

D 
increases, because the length decreases and the cross-sectional area increases.

E 
increases, because the length increases and the cross-sectional area decreases.

14.
The diagram shows a network of three resistors. Two of these, marked R, are identical.  The other one has a resistance of 5.0 Ω.
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The resistance between Y and Z is found to be 2.5 Ω. What is the resistance between X and Y?

A 0.21 Ω    
B 0.53 Ω   
C 1.9 Ω

D 4.8 Ω

E 6.0 Ω

15.
The diagram shows electric field lines around two isolated point charges P and Q.  At X the field strength is zero.
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Which of the following statements is true?

A
Q is a smaller charge than P because X is closer to P than Q.

B
Field strength is always proportional to the distance from X.

C
The potential at Q is less than the potential at P.

D
The field lines show that both charges are positive.

E
The potential at X is zero.

16.
A 1 MΩ resistor and an initially uncharged 10 µF capacitor are connected in series with a switch and a 100 V d.c. supply.  What are the charge Q on the capacitor and the charging current I immediately after the switch is closed?

Q/C

I/A

A

0

0

B

0

10-3
C

0

10-4
D

10-3

0

E

10-4

0

17.
Four parallel conductors, carrying equal currents, pass vertical​ly through the four corners of a square WXYZ.  In two conductors, the current is flowing into the page, and in the other two out of the page.
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In what directions must the current flow to produce a resultant magnetic field in the direction shown at O, the centre of the square?

into the page


out of the page

A

W and X



Y and Z

B

W and Y



X and Z

C

W and Z



X and Y

D

X and Z



W and Y

E

Y and Z



W and X

18.
A short bar magnet passes at a steady speed right through a long solenoid.  A galvanometer is connected across the solenoid.
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Which graph best represents the variation of the galvanometer deflec​tion θ with time t?
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19.
A sinusoidal current is represented by the equation

I = Io sin (θt)

Which equation represents the sinusoidal current with both its frequency and amplitude doubled?

A
2I =   Io sin (2θt) 

B
  I =   Io sin (2θt) 

C
  I = 2Io sin (2θt)

D
  I =   Io sin (θt/2) 

E
  I = 2Io sin (θt/2)

20.
The diagram shows a logic network.
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If the inputs L, M and N are all at logic 1, what are the logic states of P, Q and R?

P

Q

R

A

0

1

1

B

0

0

1

C

0

0

0

D

1

0

0

E

1

0

1

21.
The densities of water and steam are 1.0 x 103 kg m-3 and 6.1 x 10-1 kg m-3 respectively.

What is the ratio:
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 ?

A 12


B 40


C 250
   
D 1600

E 61000

22.
A metal specimen is in the form of a thin wire.  This wire is gradually loaded until it passes the elastic limit to the point where the stress is X.  The load is then taken off gradually.  Which graph represents the stress against strain?
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23.
Which of the following instruments would be most suitable to measure a rapidly changing temperature in the range 25oC to 50oC assuming that they had all been previously calibrated to give direct read-outs?

A
an alcohol-in-glass thermometer

B
a clinical thermometer

C
a mercury-in-glass thermometer

D
a platinum resistance thermometer

E
a thermocouple

24.
In deriving the equation p = ρ<c2/3> in the simple kinetic theory of gases, which of the following is not taken as a valid assumption?

A
Attractive forces between the molecules are negligible.

B
The volume of the molecules is negligible compared with the volume of the gas.

C
The duration of a collision is negligible compared with the time between collisions.

D
Collisions with the walls of the container and with other molecules cause no change in the average kinetic energy of the molecules.

E
The molecules suffer negligible change of momentum on collision with the walls of the container.

25.
A constant power supply is used to melt 1 kg of ice, to heat the water produced, and finally to turn all the water to steam.

specific heat capacity of water


= 4 x 103 J kg-1 K-1
speci​fic latent heat of fusion of ice

= 3 x 105 J kg-1 

specific latent heat of vaporisation of water 
= 2 x 106 J kg-1
Which graph best shows how the thermodynamic temperature T varies with time t for this sequence?
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26.
In very cold weather, ice can form on the surface of puddles of water because the air temperature is below that of the water.  If the ice layer is found to be thickening at its lower surface, then heat must be mostly

A
conducted away from the ice through the air.

B
convected towards the ice through the air.

C
conducted from the upper to the lower surface of the ice.

D
conducted from the lower to the upper surface of the ice.

E
convected away from the ice through the water.

27.
A negatively-charged oil drop is held stationary between horizon​tal, charged metal plates, the upper plate being positive.
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The drop acquires additional negative charge.  In order to keep the drop stationary, what change should be made?

A
Move the plates closer together.

B
Reverse the charges on the plates

C
Give the positive plate more positive charge.

D
Move both plates the same distance upwards.

E
Decrease the potential difference between the plates.

28.
Listed below are five phenomena connected with photons and/or charged particles:

1
alpha-particle emission

2
beta-particle emission

3
line emission spectra 

4
line absorption spectra

5
electron diffraction.

Which of these phenomena give direct evidence for the existence of discrete electronic energy levels in atoms?

A
1 and 5 only 


B
2 and 3 only 

C
3 and 4 only  

D
2,3,4 and 5 only

E
1,2,3,4 and 5

29.
The diagram shows the principle of a simple form of mass spectro​meter. Ions are passed through narrow slits, S1 and S2, and into a velocity selector.  The selected ions, after passage through the slit S3, are deviated by the uniform magnetic field
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Which of the following quantities must be the same for all ions arriving at point P?

A
charge

  
B
charge/mass

  
C
kinetic energy 

D
mass

 
E
momentum.

30.
Radioactive 14C dating was used to find the age of a wooden archaeological specimen.  Measurements were taken in three situations for which the following count rates were obtained.

specimen






count rate

1 g sample of living wood



80 counts per minute

1 g sample of archaeological specimen

35 counts per minute

no sample






20 counts per minute

If the half-life of 14C is known to be 5700 years, what was the approximate age of the archaeological specimen?

A 2 500 yrs
B 7 000 yrs
C 11 000 yrs
D 13 000 yrs
E 23 000 yrs
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