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32 What is a possible charge on a particle? 

A 6.40  10–20
 C 

B 4.00  10–19
 C 

C 1.12  10–18
 C 

D 9.11  10–18
 C 

 
 
33 The graphs show possible current–voltage (I–V ) characteristics for a filament lamp and for a 

semiconductor diode. 
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Which row identifies the I–V graphs for the lamp and for the diode? 
 

 filament lamp semiconductor 
diode 

A P R 

B P S 

C Q R 

D Q S 
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33 A piece of wire X has resistivity , length L and cross-sectional area A. Wire X has a  
resistance R. 

 
A second piece of wire Y is made of a different metal. It has the same resistance as X but has 
twice the length of X. 

 
Which row gives possible values for the resistivity and the cross-sectional area of Y? 

 

 resistivity cross-sectional 
area 

A 2
1  A2

1  

B 2
1  A 

C  A2
1  

D 2 A 
 
 
34 A cell of electromotive force (e.m.f.) E delivers a charge Q to an external circuit. 
 

Which statement is correct? 

A The energy dissipated in the external circuit is EQ. 

B The energy dissipated within the cell is EQ. 

C The external resistance is EQ. 

D The total energy dissipated in the cell and the external circuit is EQ. 
 
 
35 The diagram shows a circuit with a battery of electromotive force (e.m.f.) 60 V and negligible 

internal resistance, a 20 k resistor, a thermistor and a voltmeter. The resistance of the 
thermistor is 20 k. 

 

V

60 V

 
 

The temperature of the thermistor decreases, and this causes its resistance to change by 50%. 
 

After this change, what is the reading on the voltmeter? 

A 20 V B 24 V C 36 V D 40 V 
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31 Two light sources are used to produce an interference pattern. 
 

Interference fringes appear when the two sources emit waves that are coherent. 
 

What is meant by coherent waves? 

A The two waves are emitted with the same frequency. 

B The two waves are emitted with constant phase difference. 

C The two waves are emitted with the same intensity. 

D The two waves are emitted with zero phase difference. 
 
 
32 Which component has the I–V graph shown? 
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V
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A filament lamp 

B metallic conductor at constant temperature 

C resistor of fixed resistance 

D semiconductor diode 
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33 The diagram shows an electrical circuit containing a light-dependent resistor (LDR). 
 

12 16

20

8
4

0

A

power supply

potentiometer

ammeter

LDR  
 

What is the circuit diagram for this circuit? 
 

A

A

A

B

A

C

A

D

 
 
 
34 A copper wire of length 2 m has a circular cross-section. There is a constant current in the wire 

when it is connected to a mobile phone in order to charge the battery. 
 

The wire has a fault. A 1 m length of the wire has half the diameter of the other 1 m length. 
 

The power dissipated in the thicker length of wire is P. 
 

What is the power dissipated in the thinner length of wire? 

A P
4
1  B P

2
1  C 2P D 4P 
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5 A student uses a circuit containing an ammeter, a voltmeter and a cell to take measurements to 
determine the resistance of a length of nichrome wire.

 (a) (i) Define resistance.

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

 .....................................................................................................................................  [1]

  (ii) Draw a circuit diagram to show how the components should be connected. Use the 
symbol for a resistor to represent the nichrome wire.

 [2]

 (b) The student also measures the length and the diameter of the wire. Table 5.1 shows the 
measurements recorded for each quantity.

Table 5.1

quantity measurement

length

diameter

voltmeter reading

ammeter reading

(0.864 ± 0.001) m

(0.496 ± 0.002) mm

(1.38 ± 0.02) V

(0.276 ± 0.001) A

  (i) Show that the resistance of the wire is 5.00 Ω.

 [1]
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  (ii) Calculate, to three significant figures, the resistivity ρ of the nichrome.

 ρ =  .................................................. Ω m [3]

  (iii) Calculate the percentage uncertainty in ρ.

 percentage uncertainty =  ..................................................... % [2]

  (iv) Determine the absolute uncertainty in ρ.

 absolute uncertainty =  .................................................. Ω m [1]

 [Total: 10]
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27 Which wavelength of electromagnetic radiation in free space could be green light? 

A 4.9  10–9
 m B 6.6  10–9

 m C 5.5  10–7
 m D 8.6  10–7

 m 
 
 
28 Which group contains only waves that can be polarised? 

A infrared waves, radio waves, sound waves 

B visible light waves, microwaves, radio waves 

C visible light waves, radio waves, sound waves 

D microwaves, visible light waves, sound waves 
 
 

29 One wave has an amplitude of 2A. A second wave has an amplitude of .
2
A  The waves are 

otherwise identical. 
 

The two waves travel in opposite directions and overlap. 

What is the ratio ?
 wavecombined of amplitude minimum
 wavecombined of amplitude maximum  

A 
2
3  B 

3
5  C 

2
5  D 4 

 
 
30 Light of wavelength 680 nm is incident normally on a diffraction grating with 450 lines mm–1. 
 

What is the angle of diffraction of the second-order maximum in the diffraction pattern that is 
produced? 

A 1.8° B 3.5° C 18° D 38° 
 
 
31 A hollow tube is closed at one end and open at the other. 
 

A stationary sound wave of the lowest possible frequency, 820 Hz, is produced in the tube. 
 

The speed of sound in air is 330 m s–1. 
 

What is the length of the tube? 

A 10 cm B 20 cm C 40 cm D 160 cm 
 
 
32 Which expression gives the definition of resistance? 

A current divided by potential difference 

B current multiplied by potential difference 

C potential difference divided by current 

D resistivity multiplied by length 
 

4
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33 The graph shows the I–V characteristic of an electrical component. 
 

I

V
0
0

 
 

What is the component? 

A a filament lamp 

B a metallic conductor at constant temperature 

C a resistor 

D a semiconductor diode 
 
 
34 The diagram shows six identical resistors connected in a circuit. 
 

P R

Q

S

 
 

In which branch of the circuit is the most power dissipated? 

A PQ B QR C RS D SP 
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35 The diagram shows a circuit containing a thermistor, a fixed resistor and a battery. 
 

The graph shows the I−V characteristics of both components. 
 

0.8

0.6

0.4

0.2

0
0 2 4 6 8

potential difference / V

current / mA

10 12

 
 

The battery has an e.m.f. of 12 V and negligible internal resistance. 
 

What is the current in the fixed resistor? 

A 0.36 mA B 0.40 mA C 0.48 mA D 0.80 mA 
 
 
36 Two resistors of resistances R1 and R2 are connected in parallel. 
 

R2

R1X Y

 
 

What is the combined resistance between X and Y? 

A R1  +  R2 B 
21

2  1

  +  RR
RR  C 

2  1

21   +  
RR

RR  D 
2

1

R
R  
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33 The I–V characteristics for three electrical components are shown. 
 

I

V0
0

1

I

V0
0

2

I

V0
0

3  
 

Which components obey Ohm’s law? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 1 only 
 
 
34 A resistor of resistance 200  is connected to a supply that has a p.d. of 4.00 V. 
 

How many electrons enter the resistor in 4.00 s? 

A 3.13  1016 B 1.25  1017 C 5.00  1017 D 1.25  1021 
 
 
35 The diagram shows a cell of internal resistance 1.0R connected to a variable resistor. 
 

1.0R

 
 

When the variable resistor has an initial resistance of 2.0R, the current in the cell is I1 and the 
terminal potential difference (p.d.) across the cell is V1. 

 
The variable resistor is now adjusted to a new resistance of 4.0R. 

 
What is the new current in the cell and the new terminal p.d. across the cell? 

 
 current terminal p.d. 

A 0.50I1 1.0V1 

B 0.50I1 1.2V1 

C 0.60I1 1.0V1 

D 0.60I1 1.2V1 
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32 The current I in a metallic conductor of cross-sectional area A is given by 
 

I = Anve 
 

where e is the elementary charge and v is the mean drift velocity of the conduction electrons. 
 

What is represented by the letter n in the equation? 

A density of conduction electrons 

B number of conduction electrons per unit time 

C number of conduction electrons per unit volume 

D volume of conduction electrons 
 
 
33 What cannot be the charge on a charge carrier? 

A – 4.8  10–19
 C 

B –3.2  10–19
 C 

C –2.4  10–19
 C 

D +3.2  10–19
 C 

 
 
34 A steel wire with a length of 2.20 m is connected to a battery as shown. 
 

A

V

steel wire

 
 

The reading on the voltmeter is 1.50 V and the reading on the ammeter is 4.90 A. 
 

The resistivity of steel is 6.90  10–7
  m. 

 
What is the diameter of the steel wire? 

A 1.76  10–
 
4

 m B 3.52  10–
 
4

 m C 1.26  10–3
 m D 2.51  10–3

 m 
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7 A nichrome resistance wire has length 150 cm, cross-sectional area 2.45 × 10−7 m2 and resistivity 

1.12 × 10−6 Ω m.

 (a) Calculate, to three significant figures, the resistance of the wire.

 resistance =  .....................................................  Ω [3]

 (b) The nichrome wire forms part of a potentiometer circuit together with a cell of electromotive 

force (e.m.f.) 1.2 V and negligible internal resistance, as shown in Fig. 7.1.

1.2 V

150 cm

64 cm

cell X

nichrome wire

Fig. 7.1 (not to scale)

  The circuit is used to determine the e.m.f. of cell X.

  The galvanometer is used in a null method to find the null point 64 cm from the left-hand end 

of the nichrome wire.

  (i) Explain what is meant by a null method.

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

 .....................................................................................................................................  [1]
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  (ii) Calculate the e.m.f. of cell X.

 e.m.f. =  ...................................................... V [2]

  (iii) The cell of e.m.f. 1.2 V is replaced by a new cell with the same e.m.f. but with an internal 

resistance that is not negligible.

   State and explain the effect, if any, of the internal resistance of the new cell on the 

position of the null point.

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

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

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

 .....................................................................................................................................  [2]

 [Total: 8]
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5 (a) (i) State and explain the effect, if any, on the resistance of a filament wire in a lamp as the 

current in the wire decreases.

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

 .....................................................................................................................................  [1]

  (ii) On Fig. 5.1, sketch the I–V characteristic of a filament lamp.

V

I

0
0

Fig. 5.1

 [2]

 (b) A battery of electromotive force (e.m.f.) E and negligible internal resistance is connected in 

parallel with two filament lamps A and B, as shown in Fig. 5.2.

A 18 W

E

1.5 A

3.3 A

B

Fig. 5.2

  The current in the battery is 3.3 A and the current in lamp A is 1.5 A. The power dissipated in 

lamp A is 18 W.
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  (i) Calculate the e.m.f. E of the battery.

 E =  ...................................................... V [2]

  (ii) The filament wire of lamp B has a cross-sectional area of 1.4 × 10–9 m2. The number 

of free (conduction) electrons per unit volume in the metal of the filament wire is 

3.4 × 1028 m–3.

   Calculate the average drift speed of the free electrons in the filament wire of lamp B.

 average drift speed =  ................................................ m s–1 [3]

 [Total: 8]
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