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PHYSICS A 2826/03/TEST
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• Answer all the questions.
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Answer all the questions.

It is recommended that you spend about one hour on question 1.

1 In this question you will investigate how the period of oscillation of the pendulum system shown in 
Fig. 1.1 varies with the distance d  between the supports.

clamp rod

d

light string

pendulum bob

Fig. 1.1

 (a) The apparatus is set up as shown in Fig. 1.1. The length L of the loop of string is written on a 
card. Write down the value of L.

 L =  .................................................. m

 (b) (i)  By moving the stands, adjust d to be about 0.20 m. Measure and record this length d.

 d = ................................................... m

  (ii) Displace the bob so that it performs small oscillations perpendicular to the plane of the 
loop. The oscillations should have an amplitude of no more than a few centimetres. Make 
and record measurements to determine the period T of these oscillations.

 T =  ................................................... s

     [2]

  (iii) Justify the number of significant figures you have used for T.

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

 ............................................................................................................................ [1]
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 (c) Move the stands further apart to increase the value of d. Repeat the procedure in (b)(ii). 
Carry on increasing d and measuring T until you have six sets of results in the range
0.20 m � d � 0.50 m. Include in your table of results values for T 4.

 [9]

 (d) (i) Plot a graph of T 4 (y-axis) against d (x-axis). Draw the line of best fit. [4]  

  (ii) Determine the gradient and y-intercept of the line. You need not be concerned with the 
units of these quantities.

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

 y-intercept =  .....................................................

[4]
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 (e) Theory suggests that

T 4 =
 

4π4L____
g 2  

K  –
 

8π4L____
g 2  

d 

   where g  is the gravitational field strength and K is a constant.

  Use the equation and your answers for (d)(ii) to determine values for g and K. Give the units 
for your answers.

 g =  ......................... unit ………………

 K =  ......................... unit ………………
 [5]

 (f) Suggest a value for the percentage uncertainty in your measurements of T, showing your 
working. Hence estimate the percentage uncertainty in T 4.

 percentage uncertainty in T =  .................................................. %

 percentage uncertainty in T 
4 =  .................................................. %

[3]

 [Total: 28]
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It is recommended that you spend about 30 minutes on question 2.

Approximately half of this time should be spent on the evaluation exercise in part (f).

2 In this question you will investigate the expansion of a wire as current is passed through it.

 (a) Clamp a length of resistance wire between two stands, as shown in Fig. 2.1. To do this,
clamp the connectors at each end of the resistance wire. The clamps are then secured to the 
clamp stands with bosses. The length of wire between the connectors should be about 70 cm. 
Secure the clamp stands to the bench with G-clamps or weight the bases with heavy masses 
to prevent movement. The wire should be horizontal and reasonably taut.  

  The mass holder provided should then be hung half way along the length of the wire.

wire under test

h0

Fig. 2.1

 (b) (i) Measure and record the height h0 of the mass holder above the bench.

 h0 =  ..............................................  mm

  (ii) The wire should then be connected to a variable low-voltage d.c. power supply in series 
with an ammeter (Fig. 2.2).

A

+

variable d.c. power supply

resistance wire

–

Fig. 2.2
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 (c) (i) Switch on the power supply and adjust the current to 1.50 A. The wire will become 
hot and must not be touched. The hot wire will expand and the mass holder will drop 
slightly. Measure the new height h1 of the mass holder above the bench top.

 h1 = ................................  mm [1]

  (ii) Calculate the change in height y1, i.e the difference between h 0 and h 1.

 y1 = ................................  mm [1]

 (d) Increase the current to 3.00 A, measure the new height h2, and hence calculate the change in 
height y2 (the difference between h0 and h2).

  h2 = ……………………………… mm                    y2 = …………………………… mm  [1]

 (e) It is suggested that y 2 is proportional to I 3, where I is the current. Do the results of your 
experiment support this suggestion? Justify your answer.

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

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

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

 .................................................................................................................................... [3]
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 (f) In this section, two marks are available for the quality of written communication.

  Write an evaluation of the procedure which you have followed to investigate the expansion of 
a wire when current is passed through it.  

  Marks are given here for:

   • explaining the limitations of the procedure, and the problems encountered

   • suggesting, with reasons, ways in which the experiment could be improved.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .................................................................................................................................... [8]

     Quality of Written Communication [2] 

 [Total: 16]

END OF QUESTION PAPER
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