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Answer both questions.

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

1 A physics student has constructed the system, shown in Figure 1, to investigate the transfer
of sound waves through a wire.

The student�s idea is based on a �string telephone� in which a piece of string or wire is held
in tension between two metal cans.  When sound waves are incident on the base of can A,
they are transmitted through the wire connecting can A to can B.  In the system shown, the
sound waves are clearly audible when the student places his ear close to the open end of 
can B.  The incident sound waves are produced by a small loudspeaker placed in contact with
the base of can A.  The loudspeaker is connected to a signal generator that produces an
output of fixed frequency.

A cord is used to suspend a container of sand from can B:  by adjusting the amount of sand
in this container the tension in the wire can be varied.

Design an experiment that the student could perform to investigate how the tension in the
wire affects the loudness of the sound produced by can B.  You should assume that the
normal laboratory apparatus used in schools and colleges is available for the student
answering the question to use.  A microphone, capable of converting sound waves into an ac
voltage signal, is also available.

Your answer should

! identify the quantities that should be measured and explain how these measurements
will be made:  you may add detail to Figure 1 to illustrate this part of your answer,

! explain how the measurements will be used to investigate how the tension in the wire
affects the loudness of the sound transmitted through the wire,

! 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 to show how these difficulties could be overcome.

Write your answer to Question 1 on pages 8 and 9 of this booklet. (8 marks)
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Figure 1

signal generator
with output of

fixed frequency

can A
clamped in a
fixed position

can B
suspended from
the end of wire

cord supporting
container

loudspeaker

wire

sand



8 LEAVE
MARGIN
BLANK

M/Jan07/PHA3/P

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Turn over!!

9 LEAVE
MARGIN
BLANK

M/Jan07/PHA3/P

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................................
____

8



10

M/Jan07/PHA3/P

There are no questions printed on this page



Turn over!!

11 LEAVE
MARGIN
BLANK

M/Jan07/PHA3/P

2 You are to investigate the characteristics of a potential divider circuit.  The potential divider
consists of a concealed resistor and combinations of other known resistors that can be
connected into the circuit using the clips W, X, Y and Z.
No description of the experiment is required.

You are provided with the circuit shown in Figure 2.

Figure 2

(a) (i) Connect the 1000 Ω resistor between clip W and clip X.
Connect the flying lead to socket A.
Read and record the voltmeter reading, V0.

V0 = ..................................

(ii) Connect the flying lead to socket B.
Do not remove this lead for the remainder of the experiment.
Read and record the new voltmeter reading V1.

V1 = ..................................

(iii) Explain, without detailed calculation, how your results for V0 and V1 show that
the resistance of the concealed resistor is less than 1000 Ω.

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

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

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

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

....................................................................................................................................
(3 marks)

Question 2 continues on the next page

flying lead
concealed
resistor

W Y

X Z

A

B

V



R / ΩΩ V /V

4700

820

470

330

220

150

100

(b) You are also provided with seven additional resistors with resistances, R, between
4700 Ω and 100 Ω.  Connect the 4700 Ω resistor between clip Y and clip Z so that it is
in parallel with the 1000 Ω resistor.
Read the voltmeter reading, V, recording the reading corresponding to this value of R
in the table below.
Repeat the procedure, replacing the 4700 Ω resistor with each of the additional resistors
in turn, until you have readings of V for each value of R.
When you have completed your readings, remove any resistors still connected
between clips W and X or between clips Y and Z.

(2 marks)

(c) Plot a graph with on the vertical axis and on the horizontal axis.

Tabulate below the data you will plot on your graph.

(8 marks)

(1000 + R)
R

1
V
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(d) (i) Measure and record the gradient, G, of your graph.

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

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

(ii) Evaluate GV0.

GV0 = ........................................ (3 marks)

(e) (i) Explain how you decided on the number of significant figures to use in your data
for .

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

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

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

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

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

(ii) A student claims that the voltmeter reading, V0, represents the emf of the power
supply.
Explaining your reasoning, discuss whether this claim is correct.

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

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

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

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

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

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

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

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

1
V
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(iii) Six of the additional resistors provided have a resistance less than 1000 Ω.
Suppose that the concealed resistor has the same resistance as one of these six
resistors.
Outline a simple procedure that would allow you, without calculation, to
determine which of these resistors has the same resistance as the concealed
resistor.  The procedure you describe must not involve removing or shorting-out
the concealed resistor in the circuit.

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

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

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

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

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

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

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

....................................................................................................................................
(6 marks)

END  OF QUESTIONS

____
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There are no questions printed on this page
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