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Answer all questions.
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1 A student is investigating the resistance of a light-dependent resistor (LDR) separated from a 
source of light by different depths of water as shown in Fig. 1.1.

LDR

light

water

Fig. 1.1

 It is suggested that the relationship between the resistance R of the LDR and the depth d of the 
LDR in the water is

R = 
4πd 2

K

 where K is a constant.

 Design a laboratory experiment to test the relationship between R and d. Explain how your results 
could be used to determine a value for K. You should draw a diagram, on page 3, showing the 
arrangement of your equipment. In your account you should pay particular attention to

• the procedure to be followed,

• the measurements to be taken,

• the control of variables,

• the analysis of the data,

• any safety precautions to be taken.
[15]
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2 A student is investigating how the forces acting on a bridge vary as the position of a load on the 
bridge is changed. The bridge is modelled as shown in Fig. 2.1 with two newton-meters providing 
the support forces.

T
1

T
2

s

x

m

newton-meter newton-meter

A

Fig. 2.1

 A load of mass m is placed at a distance x from support A. The readings of the newton-meters T1 
and T2 are recorded for different values of x.

 It is suggested that T1, T2 and x are related by the equation

T1 − T2 = 
mg(s − x) − mgx

s

 where s is the separation of the newton-meters and g is the acceleration of free fall.

 (a) A graph is plotted of (T1 − T2) on the y-axis against x on the x-axis.

  Determine expressions for the gradient and the y-intercept.

 gradient =  ........................................................

 y-intercept =  ........................................................
[1]
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 (b) Values of x, T1 and T2 are given in Fig. 2.2.

x / m T1 / N T2 / N

0.100 6.9 ± 0.1 1.4 ± 0.1

0.160 6.4 ± 0.1 1.8 ± 0.1

0.220 5.9 ± 0.1 2.3 ± 0.1

0.280 5.5 ± 0.1 2.7 ± 0.1

0.340 5.0 ± 0.1 3.1 ± 0.1

0.400 4.6 ± 0.1 3.3 ± 0.1

Fig. 2.2

  Calculate and record values of (T1 − T2) / N in Fig. 2.2.

  Include the absolute uncertainties in (T1 − T2). [2]

 (c) (i) Plot a graph of (T1 − T2) / N against x / m.

   Include error bars for (T1 − T2). [2]

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

  (iii) Determine the gradient of the line of best fit. Include the absolute uncertainty in your 
answer.

 gradient =  ................................................... [2]
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  (iv) Determine the y-intercept of the line of best fit. Include the absolute uncertainty in your 
answer.

 y-intercept =  ................................................... [2]

 (d) (i) Using your answers to (a), (c)(iii) and (c)(iv), determine the values of m and s. Include 
appropriate units.

   Data: g = 9.81 m s−2.

 m =  ........................................................

 s =  ........................................................
[2]

  (ii) Determine the percentage uncertainties in m and s.

 percentage uncertainty in m =  .................................................... %

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

[Total: 15]
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