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9 A capacitor is charged through a resistor.

 The cell has e.m.f. 1.50 V and negligible internal resistance.
 The capacitor is initially uncharged. The time constant of the circuit is 100 s.
 The switch is closed at time t = 0.
 
 What is the potential difference across the capacitor at time t = 200 s?

A 0.20 V

B 0.55 V

C 0.95 V

D 1.30 V

 Your answer  [1]
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10 A charged particle moves in a circular path of radius 1.2 cm in a uniform magnetic field. 

1.2cm

path of
charged
particle

region of
uniform
magnetic
field

 The direction of the magnetic field is perpendicular to the plane of the paper. 

 The particle has mass m, charge +Q and speed v.

 Another particle of mass 3m, charge +2Q and speed v moves in a circular path of radius R in the 
same magnetic field. 

 What is the value of R?

A 0.8 cm

B 1.2 cm

C 1.8 cm

D 7.2 cm

 Your answer  [1]
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11 The acoustic impedance Z of a material in the shape of a cube can be determined using the 
equation

�
�

��
3

=

 where M is the mass of the material, L is the length of each side of the cube and c is the speed of 
ultrasound in the material.

 The percentage uncertainty in L is 1.2 % and the percentage uncertainty in c is 1.8 %. The 
percentage uncertainty in M is negligible.

 What is the percentage uncertainty in Z?

A 2.2 %

B 3.0 %

C 4.2 %

D 5.4 %

 Your answer  [1]
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 Use your knowledge and understanding of potential divider circuits to explain the shape of the 
graph shown in Fig. 17.2. Include in your answer the maximum and minimum values of the 
resistance of the LDR. 

 Describe how the student can determine the frequency of the rotating plate.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................
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 ..................................................................................................................................................... [6]
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 (b) Fig. 20.2 shows a gold-leaf electroscope with a clean zinc plate.

metal box

metal stem

zinc plate

gold leaf

Fig. 20.2 

  The zinc plate, metal stem and the gold-leaf are given a negative charge by briefly connecting 
the zinc plate to the negative electrode of a high-voltage supply.

  The gold leaf is fully diverged. 

  The position of the leaf is not affected by intense white light from a table lamp incident on the 
zinc plate. The gold leaf collapses very quickly when low-intensity ultraviolet radiation from a 
mercury lamp is incident on the zinc plate.

  Explain these observations in terms of photons.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]
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21 Fig. 21.1 shows a coil of a simple generator rotating in a uniform magnetic field.

            

coil

magnetic field lines

Fig. 21.1

 The coil has 85 turns of insulated wire. The cross-sectional area of the coil is 14 cm2.
 Fig. 21.2 shows the variation of magnetic flux density B through the plane of the coil with time t as 

it rotates.

0
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40

40–
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Fig. 21.2

 (a) (i) Explain why the electromotive force (e.m.f.) induced across the ends of the coil is a 
maximum at the times when B = 0.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s) 
must be clearly shown in the margin(s).
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