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For this paper you must have:
! a ruler
! a calculator
! a formulae sheet insert.

Time allowed: 1 hour 30 minutes
Instructions
! Use black ink or black ball-point pen.
! Fill in the boxes at the top of this page.
! Answer all questions.
! You must answer all questions in the spaces provided. 

Answers written in margins or on blank pages will not be marked.
! There are two questions in this paper.
 45 minutes are allowed for Question 1 and 45 minutes for Question 2.
! Show all your working.  Do all rough work in this book.  
 Cross through any work you do not want to be marked.
Information
! The maximum mark for this paper is 40.
! The marks for questions are shown in brackets.
! You are expected to use a calculator where appropriate.
! Questions 1(e), 2(e)(i) and 2(e)(ii) should be answered in continuous prose.  In these questions 

you will be marked on your ability to use good English, to organise information clearly and to use 
specialist vocabulary where appropriate.

! The Formulae Sheet is provided as a loose insert to this question paper.
Advice
! Before commencing the first part of any question, read the question through completely.
! Ensure that all measurements taken, including repeated readings, gradients, derived quantities, etc., 

are recorded to an appropriate number of significant figures with due regard to the accuracy of 
measurement.

! If an experiment does not operate correctly, you should request assistance from the Supervisor.  The 
Supervisor will give the minimum help necessary to make the experiment operate and will report the 
action taken to the Examiner.  If the fault is due to your inability to make the experiment operate, 
a deduction of marks will be made, but it will be possible for you to complete the remainder of the 
question and gain marks for the later parts of the question.
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Answer all questions in the spaces provided.

 1 This question is about a bar magnet oscillating in the Earth�s magnetic field.

 

 1 (a) Set up the apparatus as shown in Figure 1.  The suspended magnet should be 
   at rest a centimetre or two above, and parallel with, the marked line showing the 

direction of magnetic north. This line is drawn on a sheet of paper fixed to the bench. 
The N pole of the magnet should point north.

  Displace the magnet and release it so that it oscillates through a small angle in the 
horizontal plane about a vertical axis through its centre.

  Measure TN, the period of oscillation of the magnet, and hence find its frequency of 
oscillation fN .

  
 (3 marks) 
 

Figure 1

paper sheet
marked with

magnetic north

wooden block

30 cm rulerthread loop
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 1 (b) Lift the ruler with the magnet and turn them around so that the magnet is at rest with 
its S pole pointing north.   

  Find the new frequency of oscillation, fS.

 (2 marks)

 1 (c) (i) Calculate fN
2 and estimate the absolute uncertainty in your answer.

 1 (c) (ii) Assuming that the absolute uncertainty in fS
2 is the same as that for fN

2, 
    state the absolute uncertainty in fN

2 � fS
2.

 1 (c) (iii) Calculate fN
2 � fS

2 and the percentage uncertainty in your answer.

 
(5 marks)

  1 (d) In the U.K., the flux density of the Earth�s magnetic field is 1.7 × 10�4  T in a direction 
approximately 66° below the horizontal as shown in Figure 2. 

   Calculate BH, the horizontal component of the Earth�s magnetic field. 

Figure 2

(2 marks)

Question 1 continues on the next page

1.7 × 10�4  T

66°
horizontal
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 1 (e) It can be shown that 

fN
2 � fS

2 = kBH ,
  where k is a constant.

  Since fN
2 � fS

2 depends on BH, this experiment could be used as the basis for a method 
for investigating the variation in BH around the World. 

  State the physical factors which affect the period of oscillation of the magnet and hence 
explain how the experiment could be made more sensitive to changes in BH.

  Two of the 8 marks are available for the quality of your written communication.
   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................
(8 marks)
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20



5

(05)
M/Jun08/PHB6/2

Areas outside 
the box will 

not be scanned 
for marking

Turn over!

 2 This question is about elastic deformation of threads and wires.

Figure 3

 2 (a) The apparatus shown in Figure 3 has been set up for you.  Measure and record the 
length, x, of the nylon thread, and the distance y.

  
  
  
 (2 marks)

 2 (b) Carefully increase the tension in the thread by adding five 100 g masses to the hanger, 
one at a time.  Measure and record the distance y with the extra load of 500 g in place.

  
  
 (1 mark)

Question 2 continues on the next page

x y
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  2 (c) Carefully remove the 100 g masses one at a time until only the hanger is keeping the 
thread under tension once more. 

 2 (c) (i) Use the micrometer provided to measure the diameter of the thread.

 2 (c) (ii) Use your readings from parts (a), (b) and (c)(i) to find the increase in stress and
    the increase in strain when the nylon thread was stretched by adding all five 100 g  

masses to the hanger.
   gravitational field strength = 9.81 N kg�1

 2 (c) (iii) How would doubling the length x affect your answers to part (c)(ii)?
     

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

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

   ...................................................................................................................................
(7 marks)

 2 (d) When a thread or wire is stretched, show that the Young modulus, E, for the 
   material can be found from the formula
 

E =  Fl   
 A∆l

  where F is the stretching force, l  is the unstretched length, A is the cross-sectional area 
and ∆l is the increase in length.

(2 marks)
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 2 (e) Two of the 8 marks in this question are available for the quality of your written 
communication.

  2 (e) (i) If steel wire were to be used for the experiment instead of nylon thread, describe 
what changes should be made to the size of the sample under test to improve the 
accuracy of the measurement of the strain in the sample.

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

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

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

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

 2 (e) (ii) Describe and explain what other changes could be made to the apparatus and to 
the method to Þ nd an accurate value for the Young modulus of steel.

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

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

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

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

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

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

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

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

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

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

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

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

(8 marks)
____
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