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YOU MUST HAVE

Scientific calculator and ruler 
Data, Formulae and Relationships Booklet 
(enclosed)

YOU WILL BE GIVEN

Diagram Booklet

INSTRUCTIONS

If pencil is used for diagrams / sketches / graphs 
it must be dark (HB or B).

Answer ALL questions.

Answer the questions in the spaces provided 
in this Question Paper or in the separate 
Diagram Booklet – there may be more space 
than you need.
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INFORMATION
The total mark for this paper is 120.
The marks for EACH question are shown 
in brackets – use this as a guide as to how 
much time to spend on each question.
In questions marked with an ASTERISK (*), 
marks will be awarded for your ability to 
structure your answer logically, showing 
how the points that you make are related or 
follow on from each other where appropriate.
There may be spare copies of some diagrams.

ADVICE
Read each question carefully before you 
start to answer it.
Try to answer every question.
Check your answers if you have time at 
the end.
You are advised to show your working 
in calculations including units 
where appropriate.

	



� Turn over

	 4

Answer ALL questions in the 
spaces provided.

1	 Look at the diagram for Question 1 
in the Diagram Booklet. A student 
stretched a length of nylon fishing line 
using the apparatus shown.

(continued on the next page)
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1   continued.

	 (a)	The nylon fishing line was stretched 
by adding masses to the mass 
holder. The positions of the bottom 
of the mass holder were measured 
as masses were added. For each 
mass, the extension of the nylon 
fishing line was calculated. 
The student recorded the results, 
as shown in the table.

Mass / kg Extension / cm
0·05 0·4
0·1 0·8
0·25 2·1
0·5 3·9
0·75 6·0
1·0 7·2

(continued on the next page)
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1(a)   continued.

		  Criticise the recording of 
these results. 
(2 marks)

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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1   continued.

	 (b)	Describe how the extension of 
the nylon fishing line could have 
been determined as accurately 
as possible. 
(3 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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1(b)   continued.

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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1   continued.

	 (c)	The strain for the nylon fishing line 
at its yield point is 0·04

		  (i)	 State what is meant by 
yield point. 
(1 mark)

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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1(c)   continued.

		  (ii)	 The original length of the nylon 
fishing line was 2·00 m

			   Determine whether the fishing 
line was stretched beyond its 
yield point. 
(2 marks)

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(Total for Question 1 = 8 marks)



� Turn over

	 11
2	 Look at the image for Question 2 in 

the Diagram Booklet. A student made 
measurements to determine if some gold 
coins were made from pure gold. The 
coins that were available to the student 
are shown.

	 (a)	The student used digital calipers 
to measure the thickness t and the 
diameter d of one of the coins.

		  (i)	 Calculate the volume V of 
the coin, and the percentage 
uncertainty in V 
(7 marks)

			   t = 1·54 mm 
d = 22·16 mm

Answer space continues on the next 2 pages.

_______________________________________

_______________________________________
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2(a)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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2(a)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

V = ___________________

Percentage uncertainty  
 
in V = ___________________

(continued on the next page)
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2(a)   continued.

		  (ii)	 The student measured the mass 
of the coin using an electronic 
balance. The balance had a 
resolution of 0·1 g

			   Assess whether the coin could be 
made from pure gold. 
(4 marks)

density of pure gold = 1·93 × 104 kg m–3

mass of coin = 11·2 g
Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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2(a)(ii)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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2   continued.

	 (b)	The student’s experimental method 
could have been improved.

		  Explain two changes the 
student could have made to the 
experimental method. 
(4 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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2(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(Total for Question 2 = 15 marks)
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*3	 Look at the circuit for Question 3 in the 

Diagram Booklet. A student connects 
three identical 3 V bulbs to a 6 V 
battery of negligible internal resistance. 
The circuit includes two switches, S1 
and S2 , as shown.

	 The student closes S1 and records the 
brightness of each bulb.

	 With S1 still closed, the student 
closes S2 .

	 Explain how the brightness of bulb 1 
compares with the brightness of bulb 2 
before and after S2 is closed. 
(6 marks)

Answer space continues on the next 2 pages.

_______________________________________

_______________________________________

_______________________________________
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3   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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3   continued.

_______________________________________

_______________________________________

_______________________________________

(Total for Question 3 = 6 marks)
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4	 Helium is available in small metal 

canisters. The helium can be used to fill 
party balloons.

	 (a)	A full canister contains helium gas 
at a temperature of 18·5°C and a 
pressure of 1·65 × 107 Pa. The 
canister is approximately spherical, 
with a radius of 4·36 × 10–2 m

		  Calculate the mass of helium gas in 
the full canister. 
(5 marks)

		  mass of 6·02 × 1023 atoms of 
helium = 4·00 × 10–3 kg

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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4(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

Mass of helium = ___________________

(continued on the next page)
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4   continued.

	 (b)	Student X and Student Y discuss 
the weight of the canister and its 
contents after a number of balloons 
have been filled.

		  Student X suggests that the weight 
will have increased, because the 
upthrust exerted on the canister by 
the helium will be reduced.

		  Student Y suggests that the weight 
will have decreased, because helium 
has been released from the canister.

		  Assess which student’s suggestion 
is correct. 
(4 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________
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4(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(Total for Question 4 = 9 marks)
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5	 Look at the diagram for Question 5 in the 

Diagram Booklet. A student used springs 
to attach a trolley between two fixed 
supports, as shown.

	 When displaced horizontally, the trolley 
oscillated with simple harmonic motion.

	 To determine the time period T of 
oscillation of the trolley, the student 
displaced the trolley from its equilibrium 
position and released it. As she released 
the trolley, she started a stopwatch. She 
stopped the stopwatch when the trolley 
had returned to its starting point.

	 (a)	Explain how the procedure used by 
the student to determine T could 
have been improved. 
(6 marks)

Answer space continues on the next 2 pages.

_______________________________________

_______________________________________

_______________________________________
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5(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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5(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
(continued on the next page)
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5   continued.

	 (b)	The mass of the trolley was M. The 
student added a small mass m to the 
trolley and determined the new value 
of T. She repeated the procedure for 
a range of values of m

		  She plotted a graph of T2 against m
		  Explain how she could use her graph 

to determine a value for M 
(4 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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5(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(Total for Question 5 = 10 marks)
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6	 Rosslyn Chapel is a 15th century 

chapel in Scotland. Inside the chapel, 
small sandstone cubes protrude 
from a number of arches. It has been 
suggested that carvings on these cubes 
bear a resemblance to standing wave 
patterns that can be produced on a 
vibrating metal plate.

	 Look at the image for Question 6 in 
the Diagram Booklet. A metal plate is 
made to vibrate and sand is scattered 
evenly across its surface. At a certain 
frequency the sand moves to produce 
the standing wave pattern shown.

(continued on the next page)



� Turn over

	 31
6   continued.

	 (a)	Explain why the sand moves to 
different positions when a standing 
wave is formed on the plate. 
(3 marks)

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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6   continued.

	 (b)	The plate is set into movement by a 
vibration generator. The wavelength 
of the waves produced in the plate 
was estimated to be 0·32 m

		  Look at the diagram for Question 6(b) 
in the Diagram Booklet. The signal 
applied to the vibration generator 
is shown on the oscilloscope trace. 
The time base of the oscilloscope 
was set to 0·50 ms div–1

		  The waves produced in the plate 
travel at a speed much less than the 
speed of sound in air.

		  Evaluate whether the data supports 
a value for the speed of waves in the 
plate that is much less than the speed 
of sound in air. 
(5 marks)

		  speed of sound in air = 340 m s–1

Answer space continues on the next 2 pages.
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6(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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6(b)   continued.

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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6   continued.

	 (c)	Look at the diagram for Question 6(c) 
in the Diagram Booklet. The speed 
of sound in air can be determined 
by creating a standing wave in a 
column of air. The diagram shows a 
tuning fork just above the open end 
of a tube.

		  The tuning fork produces a sound 
wave of known frequency f. Several 
tuning forks are available, each with 
a different frequency.

		  A student adjusted the length L of 
the air column. A loud sound was 
heard when a standing wave was 
produced. A node was formed at the 
water surface, and an antinode was 
formed at the open end of the tube.

(continued on the next page)
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6(c)   continued.

		  The student used values of L and f 
to determine a value for the speed 
of sound.

		  Describe a graphical method that 
the student could have used to 
determine a value for the speed 
of sound. 
(3 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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6(c)   continued.

_______________________________________

_______________________________________

_______________________________________

(Total for Question 6 = 11 marks)
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7	 Radon is a radioactive gas. One isotope 

of radon, 220
86Rn, decays to polonium, Po, 

by emitting an alpha particle.

	 (a)	Look at the equation for Question 7(a) 
in the Diagram Booklet. Complete 
the nuclear equation for the decay 
of radon. 
(2 marks)

	 (b)	Radon is produced in the ground and 
escapes into the atmosphere.

		  Explain why this is a safety hazard. 
(2 marks)

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
(continued on the next page)
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7   continued.

	 (c)	Look at the diagram for Question 7(c) 
in the Diagram Booklet. It shows 
apparatus for monitoring the decay 
of radon in the laboratory. Radon 
gas is produced in the plastic bottle 
from the decay of radium. A small 
amount of radon is then inserted into 
the decay chamber by squeezing the 
plastic bottle. 
A current is produced between 
two electrodes inside the chamber. 
This current is amplified and recorded 
by the ammeter.

		  (i)	 Explain why a current is produced 
in the decay chamber. 
(2 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________
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7(c)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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7(c)   continued.

		  (ii)	 A teacher is demonstrating the 
operation of the decay chamber 
to her class. She squeezes the 
bottle to introduce radon into 
the chamber.

			   She claims that within 450 s 
the activity of the radon in the 
chamber will be less than 1% of 
its initial value.

			   Assess whether her claim 
is correct. 
(3 marks)

			   half-life of radon = 55·6 s
Answer space continues on the next page.

_______________________________________

_______________________________________
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7(c)(ii)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(Total for Question 7 = 9 marks)
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8	 Look at Figure 1 and Figure 2 for 

Question 8 in the Diagram Booklet. 
A student investigated the behaviour 
of a pendulum. The student used a 
‘spring gun’ to fire a small sphere of 
modelling clay at the wooden pendulum 
bob, as shown in Figure 1. The clay 
stuck to the pendulum bob, which swung 
to one side, as shown in Figure 2.

	 *(a) Describe how the principle of energy 
conservation and the principle of 
momentum conservation apply to 
this situation.

		  Consider the situation from the 
instant the spring gun is released 
to the instant the bob reaches its 
maximum height. 
(6 marks)

Answer space continues on the next 2 pages.

_______________________________________

_______________________________________
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8(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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8(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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8   continued.

	 (b)	When the modelling clay hits the 
pendulum bob, the pendulum swings 
to one side.

		  (i)	 Show that the time taken for the 
pendulum bob to move from its 
lowest position to its highest 
position is about 0·6 s 
(3 marks)

			   effective length of pendulum = 
1·25 m

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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8(b)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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8(b)   continued.

		  (ii)	 The pendulum bob was then 
attached to a spring of stiffness 
0·12 N m–1  When the bob was 
displaced vertically and released, 
it oscillated with a time period 
equal to that of the pendulum.

			   Calculate the mass of the 
pendulum bob. 
(2 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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8(b)(ii)   continued.

_______________________________________

_______________________________________

_______________________________________

Mass of pendulum bob =  
 
___________________

(Total for Question 8 = 11 marks)
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9	 Look at the circuit diagram for 

Question 9 in the Diagram Booklet. 
A student carried out an experiment 
with a light dependent resistor (LDR). 
He connected the LDR in series with an 
ammeter and a power supply, as shown.

	 Look at the diagram for Question 9 in 
the Diagram Booklet. The student placed 
the LDR a known distance from a desk 
lamp, as shown.

	 The student noted the reading on the 
ammeter as he brought the LDR closer 
to the lamp.

(continued on the next page)
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9   continued.

	 (a)	The student planned to vary the 
intensity of light incident upon the 
LDR by adjusting the distance x 
between the LDR and the lamp.

		  He thought that the intensity of light 
on the LDR would increase uniformly 
if he decreased x by equal intervals. 
He therefore planned to take 
ammeter readings as he decreased 
x from 20·0 cm to 10·0 cm in 
equal intervals.

		  (i)	 Criticise the student’s plan for 
data collection. 
(3 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________
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9(a)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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9(a)   continued.

		  (ii)	 Explain one precaution that the 
student should take to ensure 
that results are accurate. 
(2 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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9(a)(ii)   continued.

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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9   continued.

	 (b)	Explain why the ammeter reading 
increased as the LDR was brought 
closer to the lamp. Your answer 
should include reference to the 
charge carriers in the LDR. 
(3 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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9(b)   continued.

_______________________________________

_______________________________________

_______________________________________

(Total for Question 9 = 8 marks)
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10	 Look at the diagram for Question 10 

in the Diagram Booklet. A ‘jumperoo’ 
is a harness, suspended by a vertical 
spring, into which a baby can be placed, 
as shown.

	 The jumperoo is adjusted so that 
the baby’s feet are a few centimetres 
above the floor. If the baby is then 
displaced downwards and released, 
he oscillates vertically.

(continued on the next page)
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10   continued.

	 (a)	Look at the graph for Question 10(a) 
in the Diagram Booklet. 
It shows how the acceleration a 
of the baby depends upon the 
displacement x of the baby from its 
equilibrium position.

		  For safety reasons, it is suggested 
that the maximum velocity of the 
baby should not exceed 0·5 m s–1

		  Assess whether it is safe for the 
baby to oscillate in the jumperoo 
with an amplitude of 22 cm 
(3 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________
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10(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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10   continued.

	 (b)	The amplitude of the oscillations 
quickly decreases, so the baby 
has to push down on the floor to 
maintain the oscillations.

		  When the baby pushes at a particular 
frequency, the amplitude of 
oscillation increases to a maximum.

		  A baby of greater mass is placed in 
the jumperoo.

		  This baby pushes on the floor at a 
frequency that produces a maximum 
amplitude of oscillation.

		  Explain how this frequency 
compares with the frequency of 
pushing of the original baby.

		  A calculation is not necessary. 
(3 marks)

Answer space continues on the next page.
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10(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(Total for Question 10 = 6 marks)
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11	 Look at the circuit diagram for 

Question 11 in the Diagram Booklet. 
A student connected a voltmeter to a 
potential divider, as shown.

	 (a)	The potential divider was adjusted 
by moving sliding contact S from 
position X to position Y.

		  Explain how the voltmeter reading V 
depends upon the position of S. 
(3 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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11(a)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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11   continued.

	 (b)	A filament bulb and ammeter were 
connected to the potential divider. 
The potential divider was used to 
vary V across the filament bulb. 
The ammeter gave the corresponding 
current I in the filament. 

		  Look at the graph for Question 11(b) 
in the Diagram Booklet. I varied 
with V, as shown.

		  Explain the shape of the graph. 
(2 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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11(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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11   continued.

	 (c)	The temperature T of the filament 
varies with the potential difference 
V across the filament according to 
the expression

		  T = aVb

		  where a and b are constants.

		  (i)	 Explain why a graph of log T 
against log V would give a 
straight line. 
(2 marks)

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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11(c)(i)   continued.

_______________________________________

_______________________________________

(continued on the next page)
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11(c)   continued.

		  (ii)	 Data for T and V is shown in the 
table below.

T / K V / V
1480   5·03
1680   6·89
1850   8·95
2010 11·11
2140 12·94
2280 15·06

			   Look at the grid for 
Question 11(c)(ii) in the Diagram 
Booklet. Plot a graph of log T 
against log V on the grid. Use 
the extra columns provided to 
show any processed data. 
(5 marks)

(continued on the next page)
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11(c)   continued.

		  (iii)	Determine a value for b using 
your graph. 
(2 marks)

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

b = ___________________

(Total for Question 11 = 14 marks)
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12	 Chocolate is a solid at room 

temperature, but melts just below 
body temperature.

	 (a)	Look at the diagram for 
Question 12(a) in the Diagram 
Booklet. A student investigated the 
viscosity of some melted chocolate 
using a falling‑ball method. 
Since chocolate is opaque, a thin 
rod was attached to the ball so that 
the movement of the ball could be 
monitored. The apparatus is shown 
in the diagram.

		  The chocolate was maintained 
at a constant temperature during 
the investigation.

(continued on the next page)
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12(a)   continued.

		  (i)	 The student used a stopwatch to 
measure the time t for the ball to 
fall 22·5 cm whilst travelling at 
its terminal velocity v

			   Her results are shown in 
the table.

			 

t1 / s t2 / s t3 / s
9·6 9·9 9·6

			   v is given by the formula

			 

ρ ρ
η

2
B C2r g( -- )v =
9

			   where 
r is the radius of the ball 
ρB is the density of the ball 
ρC is the density of the chocolate 
η is the viscosity of 
the chocolate.

(continued on the next page)
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12(a)(i)   continued.

			   Look at the graph for 
Question 12(a)(i) in the Diagram 
Booklet. It is taken from a 
commercial website. It shows 
how, at the temperature of 
the experiment, η depends on 
the percentage of cocoa in 
the chocolate.

			   The chocolate wrapper indicated 
that the chocolate had a 35% 
cocoa content.

			   Assess whether the student’s 
timing data supports this 
percentage cocoa content. 
(5 marks)

			   r = 4·25 × 10–3 m 
ρB = 7750 kg m–3 
ρC = 1330 kg m–3

Answer space continues on the next 2 pages.
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12(a)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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12(a)(i)   continued.

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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12(a)   continued.

		  (ii)	 Explain one reason why the 
student’s data may have led to an 
inaccurate conclusion about the 
cocoa content. 
(2 marks)

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

(continued on the next page)
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12   continued.

	 (b)	One type of chocolate melts at a 
temperature of 32°C

		  The energy released when 65 g 
of this chocolate is digested 
is 345 kcal

		  It is suggested that the energy used 
to melt a piece of this chocolate is 
at least 15% of the energy released 
when the chocolate is digested.

		  Assess the accuracy of 
this suggestion. 
(6 marks)

(continued on the next page)
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12(b)   continued.

		  initial temperature of chocolate = 
15°C 
specific heat capacity of chocolate = 
3·9 × 103 J kg–1 K–1 
specific latent heat of chocolate = 
1·50 × 105 J kg–1 
1 kcal = 4200 J

Answer space continues on the next page.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
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12(b)   continued.

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________
(Total for Question 12 = 13 marks)

TOTAL FOR PAPER = 120 MARKS 
END OF PAPER


