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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 Students are shown a demonstration illustrating some principles of electromagnetic induction.

A coil is wrapped around the full length of a vertical
perspex tube through which a soft iron rod is inserted.

An aluminium ring is placed over the upper end of the
rod.  

When released from rest, the ring falls freely down
the gap between the rod and the perspex tube.

The time taken for the aluminium ring to fall from the
top to the bottom of the perspex tube is noted.

When an alternating current is passed through the
coil, the time taken for the aluminium ring to fall from
the top to the bottom of the perspex tube is seen to
increase slightly.

Design an experiment to investigate how some variable factor or measurable detail of the experimental
arrangement affects the time for the aluminium ring to fall from the top to the bottom of the perspex
tube.

You should assume that the normal laboratory apparatus used in schools and colleges is available.  You
may wish to draw a diagram to illustrate your answer.

You should also include the following in your answer:

! The quantities you intend to measure and how you will measure them.
! How you propose to use your measurements to obtain reliable results for the investigation.
! Any factors you will need to control and how you will do this.
! How you could overcome any difficulties in obtaining reliable results.

Write your answers to Question 1 on pages 6 and 7 of this booklet. (8 marks)
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2 You are required to measure the time period of a V-shaped pendulum.  
No description of the experiment is required.

(a) You are provided with a metre ruler fitted with two wire loops.  Clamp each end of this ruler
0.60 m above the bench so that the ruler is horizontal with the graduated face of the ruler towards
you.

A length of thread has been attached to one of the loops.  Pass the free end of the thread through
the hole in the mass M and then through the other wire loop.
Check that the total length of thread joining the two wire loops lies between 1.00 m and 1.20 m.
Secure the free end of the thread to the wire loop to form a V-shaped pendulum, as shown in the
diagram.
Once you have constructed the pendulum, do not subsequently change the length of the
thread joining the two wire loops.

Adjust the position of the wire loops until the distance, x, marked in the diagram, is 0.40 m.
Adjust the position of the mass until the length, l, of each part of the thread is the same.

Measure and record l.

l = ........................................................... (1 mark)
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(b) Displace and then release the mass so that it performs small amplitude oscillations in a plane
perpendicular to that defined by the equilibrium position of the threads.  Make and record
suitable measurements to find the period, T, of these oscillations.

Repeat this procedure for four larger values of x.
Record your observations below.

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

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

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

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

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

.........................................................................................................................................................
(4 marks)

(c) Using the grid on page 11, plot a graph of your results with T 4 on the vertical axis and x 2 on the
horizontal axis.
Record below the data you intend to plot on your graph.

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

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

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

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

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

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

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

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

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

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

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

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

QUESTION  2  CONTINUES  ON  PAGE  12
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(d) Measure and record the gradient, G, of your graph.

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

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

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

(e) (i) Use your graph to determine Ts, the period of the pendulum when x = 0.

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

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

(ii) When x = 0, you can assume the system behaves as a simple pendulum of length l.
Assuming that there is no error in your measurement of l, calculate a theoretical value 
for Ts.

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

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

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

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

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

(iii) Suppose any difference between the theoretical value of Ts and the value of Ts obtained
from the graph is caused by similar percentage errors in the measurement of x and of T.
State and explain which of these errors will make the more significant contribution to the
difference in the values for Ts.
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...............................................................................................................................................
(6 marks)

22

END  OF QUESTIONS
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