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Data Sheet

! A perforated Data Sheet is provided as pages 3 and 4 of this
question paper.

! This sheet may be useful for answering some of the questions in
the examination.

! You may wish to detach this sheet before you begin work.
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Answer both questions.

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

1 It is common to find a loudspeaker mounted in a �bass reflex� cabinet in which the cabinet is
sealed except for a port below the loudspeaker.  The port is a circular opening in the front of
the cabinet with a round tube extending back into the box, as shown in Figure 1.

Figure 1

Putting a loudspeaker on its own in a sealed cabinet eliminates significant resonance and
interference problems but this leads to poor efficiency in the bass part of the 
frequency-response curve for the loudspeaker.  The inclusion of a port in the bass reflex
cabinet significantly improves the response of the loudspeaker at lower frequencies.  
Figure 2 compares the response of a loudspeaker in a bass reflex cabinet with that of a
loudspeaker in a sealed cabinet.

Figure 2
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Design an experiment that a student could perform to discover how one key dimension of
the port influences the frequency-response of a bass reflex loudspeaker.

You should assume that the normal laboratory apparatus used in schools and colleges is
available, as is a loudspeaker mounted in a sealed box that the student may modify.  A range
of cylindrical piping is also made available to the student.

! Identify the quantities you intend to measure and explain how you will measure them.
! Explain how you propose to use your measurements to evaluate the performance of the

loudspeaker as the dimension of the port is varied.  You may wish to draw a diagram to
illustrate this part of your answer.

! List any factor(s) you will need to control and explain how you will do this.
! Identify any difficulties you might encounter in obtaining reliable results and explain

how these could be overcome.

Write your answers to Question 1 on pages 8 and 9 of this booklet.
(8 marks)
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2 You are to investigate the properties of a system consisting of a variable mass suspended
between three vertical springs.

No description of the experiment is required.

(a) Check and if necessary adjust the position of the horizontal pointer until it is level with
the middle of the mass hanger, as shown in Figure 3.

Figure  3

horizontal pointer

mass hanger
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You are provided with a number of 100 g slotted masses.  Use sufficient slotted masses
to determine accurately µ, which is the vertical deflection produced per kg of mass
added to the hanger.
Give a suitable unit with your result for µ.

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

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

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

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

µ = .....................................................
(1 mark)

(b) Place a mass, m, of 100 g on the mass hanger.  Adjust the position of the horizontal
pointer until it is level with the middle of the mass hanger.

Vertically displace and then release the mass hanger so that the system performs small
amplitude oscillations in a vertical line.
Make suitable measurements to determine T, the period of the oscillations. 
You should use the horizontal pointer as a fiducial mark.

Repeat the procedure to find T for larger values of m.  Each time adjust the position of
the fiducial mark until it is level with the middle of the mass hanger.

Record all your measurements and observations below.

(4 marks)
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(c) Plot a graph with T 2 on the vertical axis and m on the horizontal axis.
Tabulate the data you will plot on your graph below.

(8 marks)

(d) Measure the gradient, G, of your graph and evaluate .

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

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

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

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

G
µ

G
µ
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(e) (i) Other than the use of the fiducial mark, list three precautions you took to reduce
uncertainty in your measurements of T.

1 .................................................................................................................................

2 .................................................................................................................................

3 .................................................................................................................................

(ii) A student uses a data logger to eliminate human error from the timing
measurements.  Outline briefly what the student should do and how the data
obtained could be used to find T.

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

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

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

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

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

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

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

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

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

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

(iii) A student performs the experiment with the lowest spring removed so the mass
hanger is suspended freely.  At a certain value of m, the spring-mass system
begins to swing from side to side like a pendulum and the vertical motion
becomes indistinct and difficult to measure.
What physical phenomenon is responsible for the behaviour of the system that
the student observes and how does the arrangement that you used avoid this
problem?

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

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

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

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

____
22END  OF QUESTIONS
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There are no questions printed on this page
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