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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 A group of students is provided with a section of straight track, AB, about 1 m long. 
If the track is placed on the surface of a horizontal table and end A is raised, a ramp is
produced forming an angle α between the track and the surface of the table, as shown in
Figure 1. 

Figure 1

A golf ball, released at A, rolls down the ramp to B and travels across the surface of the
table.
Design an experiment that the students could perform to determine the value of the angle, α,
for which the golf ball travels between B and the edge of the table in the shortest time.

You should assume that the normal laboratory apparatus used in schools and colleges is
available to the students. 

In your answer you should:

! Identify the quantities the students should measure and explain how they should
measure them.  You may wish to draw a diagram to illustrate this part of your
answer.

! Explain how the students should use these measurements to determine the angle, α, 
between AB and the surface of the table, for which the golf ball travels between B 
and the edge of the table in the shortest time.

! List any factors the students will need to control and explain how they would do
this.

! Identify any difficulties the students might encounter in obtaining reliable results
and explain how these could be overcome.

Write your answers to Question 1 on pages 7 and 8 of this booklet.
(8 marks)

A

Bα

____
8

A
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2 You are to investigate the characteristics of a circuit containing a resistor made from two
rectangular pieces of paper that have electrically-conductive surfaces.
The pieces of paper have identical dimensions and are mounted on strips of wood so their
conductive surfaces can be placed in contact with each other.  This arrangement is secured
using bulldog clips and connections to the external circuit are made through copper contacts.
Altering the contact area between conductive faces of the paper will change the resistance of
this resistor.

(a) The resistor has already been assembled with the area of contact between the
conductive surfaces of the paper at a maximum.
Views of the resistor from the side and from above are shown in Figure 2.

Figure 2

Question 2 continues on the next page

bulldog clip

copper
contact

copper
contact
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You are provided with the circuit shown in Figure 3.

Figure 3

(i) With switch S in the open (off) position, connect the flying lead to the socket.
Read and record the voltmeter reading, E.

E = .......................................

(ii) Move switch S to the closed (on) position and then read and record the new
voltmeter 
reading, V0 .

V0 = .......................................
(1 mark)

flying lead

socket

fixed resistor

switch S

V
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(b) Disconnect the flying lead from the socket and remove the bulldog clips.  Reassemble
the variable resistor so the contact area between the conductive faces of the paper is
reduced and the exposed length of each piece of paper, x, is about 5.0 cm.
Replace the bulldog clips to secure this arrangement, as shown in Figure 4.

Figure 4

Reconnect the flying lead to the socket and ensure that the switch, S, remains in the
closed (on) position.
Measure and record the distance, x, and the voltmeter reading, V.

Repeating the procedure as before, measure and record additional values of x and V
corresponding to four larger values of x.  Throughout part (b) ensure that the flying
lead is disconnected before making changes to the variable resistor.

Record all your measurements and observations below.

(5 marks)
Question 2 continues on the next page
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(c) Using the grid on page 13, plot a graph with on the vertical axis and x on the
horizontal axis. 
Record below the data you will plot on your graph.

(7 marks)

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

G = .......................................

(ii) Evaluate .

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

(3 marks)

3(E � V0)
GV0

3(E � V0)
GV0

E � V
V
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(e) A teacher makes the sketch, shown below, to explain how the resistance of the variable
resistor varies with x.
Each rectangle of conductive paper is represented in the sketch by a resistor of
resistance R, the ends of which are joined to a copper contact, C, and a sliding contact,
marked with an arrow.

Two further sketches show the settings of the variable resistor when x is zero and when
x is a maximum.

Deduce, in terms of R, the resistance of the variable resistor

(i) when x is zero,

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

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

(ii) when x is a maximum.

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

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

R
C

x is zero x is a maximum
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The sketch below shows the setting of the variable resistor when x is exactly half the
maximum value.

(iii) By drawing a simplified circuit diagram, deduce, in terms of R, the resistance of
the variable resistor for this setting.

(iv) The teacher claims that the resistance of the variable resistor increases uniformly
as x increases from zero.  Use your deductions to decide if the teacher�s claim
might be correct.

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

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

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

END  OF QUESTIONS

____
22
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