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! Use black ink or black ball-point pen.
! Fill in the boxes at the top of this page.
! Answer both questions.
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written in margins or on blank pages will not be marked.
! Show all your working.
! Do all rough work in the answer book.  Cross through any work you 

do not want to be marked.
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! The marks for questions are shown in brackets.
! A Data Sheet is provided as a loose insert to this question paper.
! You are expected to use a calculator where appropriate.
! You are advised to spend no more than 30 minutes on Question 1.
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Answer both questions.

You are advised to spend no more than 30 minutes on Question 1.

 1 A model of a device called a ribbon microphone is constructed, as illustrated in Figure 1.

 

  Rectangles of card are glued to the top and bottom of a powerful U-shaped magnet.  A strip 
of aluminium foil is positioned around the arrangement so that the vertical part, called the 
�ribbon�, is fixed between the pole pieces of the magnet.  The horizontal parts of the foil are 
taped on to the rectangles of card.

  Sound from a loudspeaker connected to a variable frequency ac supply is incident on the 
ribbon.  The vibrations produced in the ribbon cause an alternating voltage to be induced 
between the ends of the aluminium foil.

  The sensitivity of the ribbon microphone changes as the frequency of the incident sound is 
varied, with maximum sensitivity occurring when the ribbon resonates.

  You are asked to design a detailed investigation into how the sensitivity of the microphone 
varies with the frequency of the incident sound and hence determine the resonant frequency 
of the ribbon.

  You have access to the normal laboratory apparatus used in schools and colleges.  Your 
method should take account of the fact that the calibration of some variable frequency ac 
supplies is not reliable and the indicated frequency of the output pd may not be correct.  
Taking into account the limitations of the apparatus, describe a suitable procedure for the 
investigation you have been asked to carry out.

Figure 1
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  In your answer you should

  ! identify the quantities that will be measured and explain how these measurements will be 
   made,
  ! explain how the measurements will be used to determine the resonant frequency of the 
   ribbon,
  ! list any factor(s) that should be controlled during the proposed experiment and explain 
   how this will be done,
  ! identify any difficulties in obtaining reliable results that might be encountered and 
   explain relevant procedures that will enable these difficulties to be overcome; it may be
   helpful to illustrate such procedures with the aid of a diagram or sketch.

  Write your answer to Question 1 on pages 4 and 5 of this booklet.
(8 marks)
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 2 In this experiment you are to investigate the variation of electrical potential along a strip of 
conductive paper, most of which is concealed from view.

  This strip consists of three regions; within each region, the width of the paper is either 
constant or varies linearly.  Possible examples are shown in Figure 3 on page 10.

  Do not remove the rectangles of card concealing most of the conductive paper.

  No description of the experiment is required.

  You are provided with the apparatus shown in Figure 2.

Figure 2

  Electric connections are made to the conductive paper via two copper foil electrodes.
  A dc voltage is applied between these electrodes with the left-hand electrode at 0 V.
  The negative terminal of a digital voltmeter has been connected to the 0 V electrode.
  The positive terminal of the voltmeter is connected to a probe, the tip of which may be 

placed at any point on the exposed part of the conductive paper.  The voltmeter reading then 
shows the electrical potential at a perpendicular distance, x, between the tip of the probe and 
the left-hand electrode.

 2 (a) Measure and record the distance x0, as shown in Figure 2.

x0= ....................................
(1 mark)

Question 2 continues on the next page

right-hand
electrode

left-hand (0 V)
electrode

tip of probe in contact with 
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 2 (b) (i) Place the tip of the probe in contact with the exposed part of the conductive paper 
at a point approximately 10 mm from the left-hand (0 V) electrode.

    Measure (and record in the space below part (b)(iii)) the electrical potential, V, 
and the distance, x, between the tip of the probe and the left-hand electrode.

 2 (b) (ii) Place the tip of the probe in contact with the exposed part of the conductive paper 
at a point approximately 10 mm from the right-hand electrode.

    Measure (and record in the space below part (b)(iii)) the new readings of V and x.

 2 (b) (iii) Measure (and record) additional readings of V and x by placing the tip of the 
probe in contact with the conductive paper at various points between the 
positions identified in part (b)(i) and part (b)(ii).

    You should take sufficient readings so that when a graph is plotted of these data, 
you can establish clearly how V varies with x in each of the three regions of the 
strip.

  Measurements and observations

(7 marks)

 2 (c) Plot a graph using all the measurements made in part (b) with V on the vertical axis and 
x on the horizontal axis.

(5 marks)
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 2 (d) (i) Measure and record the gradient, G1, of your graph where x = 40 mm.
     

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

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

G1 = ...................................

 2 (d) (ii) Measure and record the gradient, G2, of your graph where x = 240 mm.
     

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

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

G2 = ...................................

 2 (d) (iii) Evaluate  G1

G2
 .

  
= ..................................

(3 marks)

 2 (e) Figure 3, which is not to scale, shows some possible shapes of the conductive paper 
strip you used.  In each diagram, the 0 V electrode is on the left, as in the experiment 
you performed.

Figure 3

G1

G2
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 2 (e) (i) Explain which sketch, A to F, best represents the shape of the conductive paper 
used in your experiment.

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

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

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

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

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

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

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

 2 (e) (ii) Based on the evidence of your graph, estimate the distance d, shown in Figure 3.

d = .....................................
(4 marks)

 2 (f) Suppose you were to repeat the experiment using a power supply of lower emf.
   State and explain what effect, if any, this would have on your result for G1

G2

.
   

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

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

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

 .............................................................................................................................................
(2 marks)

____
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