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1 A student wishes to investigate how the resistance R of a light-dependent resistor varies with 
the distance d from an intense light source.

 It is believed that the relationship between R and d is

R = kd n

 where k and n are constants.

 Design a laboratory experiment to test the above relationship. The light-dependent resistor 
has a resistance of 100 Ω when it is in bright light and a resistance of 500 kΩ when no light 
falls on it.

 You should draw a diagram showing the arrangement of your equipment. In your account you 
should pay particular attention to

 (a) the procedure to be followed,

 (b) the measurements that would be taken,

 (c) the control of variables,

 (d) how the data would be analysed,

 (e) any safety precautions that you would take.  
[15]
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2 An experiment was carried out to investigate how the diameter d of the path of a beam of 
electrons varied with the accelerating voltage V when a magnetic field of flux density B was 
applied at right angles to the electron beam.

 The equipment was set up as shown in Fig. 2.1.

V 

+ 

– 

d 

electron gun 

Fig. 2.1

 The diameter d was recorded for different voltages V.
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 Values of V and d are given in Fig. 2.2.

V / V d / 10–2 m d 2 / 10–4 m2

500 2.1  0.1

1000 2.8  0.1

1500 3.4  0.1

2000 3.9  0.1

2500 4.3  0.1

3000 4.7  0.1

Fig. 2.2

 It is suggested that V and d are related by the formula

e––
m

 = 8V––––
B 2d 2

 where e is the charge on the electron and m is the electron mass.

 (a) A graph of d 2 on the y-axis against V on the x-axis is to be plotted. Write down an 
expression for the gradient in terms of e, m and B.

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

 (b) Calculate and record values of (d 2 / 10–4 m2) in Fig. 2.2. Include in the table the absolute 
errors in d 2. [3]

 (c) (i) Plot a graph of d 2 on the y-axis against V on the x-axis. Include error bars for d 2.
 [2]

  (ii) Draw the best-fit straight line and a worst acceptable straight line on your graph. 
Both lines should be clearly labelled. [2]

  (iii) Determine the gradient of the best-fit line. Include the error in your answer.

  gradient = ............................. [2]
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 (d) The magnetic flux density B of the magnetic field is 7.9 × 10–3 T. Using the answer to 
(c)(iii), determine the value of e––

m
. Include the error in your value and an appropriate 

unit.

  e––
m

 = .............................................................. [3]

 (e) The experiment is repeated with a different magnetic flux density. When V is 500 V, the 
measured value of d is (3.8 ± 0.1) × 10–2  m. Using your answer to (d), determine a value 
for the new magnetic flux density, B. Include the error in your value.

  B = .................................................. T [2]
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