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1 It is useful to know how the speed of an object is affected by its size when it moves through 
liquid in a confined space. In a laboratory this can be modelled by dropping small steel balls 
through oil.

 It is suggested that the terminal velocity v is related to the radius r of a steel ball by the 
equation

v = kr   2

 where k is a constant.

 Design a laboratory experiment to investigate whether v is related to r as indicated in the 
above equation. 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) how the radius of the steel ball would be measured,

 (c) how the terminal velocity of the steel ball in oil would be measured,

 (d) the control of variables,

 (e) how the data would be analysed,

 (f) any safety precautions that you would take.
 [15]
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2 Conducting putty is a soft material which can easily be made into different shapes. It conducts 
electricity. An experiment was carried out to investigate how the resistance of a fixed volume 
of conducting putty varied with its length.

 The resistance of the conducting putty was measured using an ohmmeter, as shown in 
Fig. 2.1.

ohmmeter

metal
contact
plate

metal
contact
plate

cylinder of conducting putty

l

Fig. 2.1
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 Values of the length l of the conducting putty and the resistance R as measured by the 
ohmmeter are given in Fig. 2.2.

l / cm R / Ω

6.0 ± 0.4 25

10.0 ± 0.4 60

14.0 ± 0.4 115

18.0 ± 0.4 185

22.0 ± 0.4 275

26.0 ± 0.4 380

Fig. 2.2

 It is suggested that the resistivity ρ of the conducting putty is given by the formula

ρ = 
(R – R0)V________

l2

  where R0 is the resistance of the connecting wires and V is the volume of the conducting 
putty.

 (a) Explain why plotting a graph of R against l2 would enable you to confirm the relationship 
between R and l.

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

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

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

 (b) Calculate and record values of l2, in cm2, in the table. Include in the table the absolute 
errors in l2. [3]

 (c) (i) Plot a graph of R (y-axis) against l2 (x-axis). Include error bars for l2. [2]

  (ii) Draw a 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 volume of conducting putty used is 18.8 cm3. Determine the value of ρ. Include the 
error and the unit in your answer.

 ρ =  ................................................  [5]
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