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Careless work and untidy work will be penalised.

Answer all questions in Section A.

You are advised not to spend more than 45 minutes on Section A.

Answer five questions from Section B (printed as a separate insert), at least one being chosen
from each of Parts J, IT and ill and not more than two from anyone part .

•Answer-sheet. Answers to the questions in Section A must be entered in pencil (HB) on
the special answer-sheet. The method of recording your answers is shown on the
answer-sheet. This sheet is to be banded separately to the Supervisor at the end of the
examination.

Answer-book. Answers to questions in Section B are to be written in the answer-book
provided.

Rough work for both Section A and Section B may be done in the answer-book
provided for Section B and should be lightly crossed out.

The use of slide rules is permitted. Write the symbol SR at each point in Section B
where such use has been made.

Mathematical tables and one sheet of graph paper are provided.
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2 Physics

Section A
Answer all questions from this section on the answer-sheet marked Section A.
You are advised not to spend more than 45 minutes on this section.
1mark is allocated to each question in this section.

Multiple choice questions

In each of Questions 1 to 14 a statement or question is followed by five alternative responses.
Only one of these alternatives is correct. Indicate your choice of the best statement A, B, C, D or E
by making a pencil stroke as indicated on the answer-sheet.

1 Which of the following is a unit of energy?

A watt

B watt/second

e joule

D joule/second

E joule/coulomb

2 Energy is measured in the same units as

A force.

B momentum.

C power.
D moment.

E work.

3 A voltmeter is used to measure directly

A current.

B charge.

e potential difference.

D resistance.

E ionisation.

4 The diagram shows a common glass
hydrometer. The sensitivity of the
hydrometer can be increased by

A increasing M.

B increasing 1.

e increasing d.

D decreasing v.
E decreasing a.

-..

o

4-1----- Cross-sectional
area a

Glass (density d)
~-+--Volume V
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Physics 3

5 The diagram below represents an inclined plane in which the mass of 3 kg is moved at
constant speed to the top of the plane by a mass of 2 kg. Select the quantity which is numerically
equal to 1·5.

A Velocity ratio

B Mechanical Advantage
C Efficiency (%) --;-100

D Useful work done on load (joule)

E Work put into the machine (joule)

8
I -
I
I
I
I

: 1 me-tre
1
1
1
I
I
I
1
1

""'-.--:'-=--"---------------------_.-l I:--~__'i._
I
1
1
I
I
1
1
I
I
I
I
I
1

I
I

I
I

6 To move with uniform acceleration, a body must

A have no force acting on it.

B be acted upon by a force which increases uniformly with time.

C undergo equal changes in acceleration in equal intervals of time.

D undergo equal changes in velocity in equal intervals of time.

E move equal distances in equal intervals of time.

7 In the hydraulic braking system of a car

A there is a compressible gas.

B pressure is transmitted equally to all the wheels.

C there is a compressible liquid.

D pressure is transmitted to the rear wheels only.

E there is an incompressible gas.

,-----,
I I
I I
I I!.._---'

8 When a positively charged leaf electroscope shows diverging leaves and there are no charged
bodies of any kind near the plate -

A all the charge is on the leaves.

B there are negative charges on the plate and positive on the leaves.

C all the charge is on the plate.

D there are positive charges on the plate and negative on the leaves.

E there are positive charges distributed all over plate and leaves.
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4 Physics

9 Which diagram best represents the magnetic flux pattern obtained when an iron ring is
placed in a uniform magnetic field?

A

B

c

D

E
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Physics 5

10 A large ripple tank with a vibrator working at a frequency of 30 Hz produces 25 complete waves
in a distance of 50 em. The velocity of the wave in cm/s is

A 1 500.

B 750.

C 200.

D 60.
't

E
53·

11 Water has a maximum density at a temperature of
A --=-4°C.

B O°C.

C +4°C.

D +32°C.

~ +100°C.

I

12 The diagram shows a ray of light meeting the
surface PQ of a glass block at 0, so that
some light is refracted and some light is
reflected. NM is the normal to the surface
at O. Which angle is named the angle of
incidence?

A a

B b

C c

D d

E e

p

:N
I

I
I
I
I

b : c
a I

s
R

Air
Q

Glass:e"
I
I
I
I

I
I
1M J

\ 13 A trolley of mass 1 kg and velocity 4 m/s collides with a stationary trolley of the same mass. If
they join together when they collide, what will be their common velocity in m/s?

A 2

B 4

C 5

D 8

E 16

I
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6 Physics

14 When a ray of light undergoes total internal reflection, the incident ray is in the

A denser medium and the angle of incidence is equal to the critical angle.

B less dense medium and the angle of incidence is less than the critical angle.

C denser medium and the angle of incidence is less than the critical angle.

D less dense medium and the angle of incidence is greater than the critical angle.

E denser medium and the angle of incidence is greater than the critical angle.

Matching pairs questions

In Questions 15 to 22 a group of questions is accompanied by a set of alternative answers
A, B, C, D'and E. Within each group, each letter may be used once, more than once, or not at all.
Indicate your choice on the answer-sheet.

\

Questions 15 and 16

A .energy

B force

C momentum

D power

E work

\ /

Which of the above can be calculated from

15 mass X velocity?

- 16 mass X acceleration?

I
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Physics 7

Questions 17-20

A 2n 3n 6n
X· f\N • f\N • f\N .y

3n

B 2n y ---:L -c:_ -X

6n

2n
<.

\

3n ~y-c X

6n

2n

6n
1-D X Y

/

3n "}

2n
(""

3n .\QE X . .. . ..
y

6n

In the above diagrams A to E, which arrangement of resistors

17 has the lowest resistance between X and Y?

18 has the highest resistance between X and Y?

19 has the same current through each resistance when a potential difference is applied between
X and Y?

20 has an equivalent resistance between X and Y of 4 ohms?
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g Physics

Questions 21 and 22

A B c o E

Which of the mirrors or lenses represented diagrammatically above is most suitable for use as a

21 rear-view car mirror giving a wide field of view?

22 microscope eye-lens?

Multiple completion questions

In each of Questions 23 to 34 one or more of the responses given is/are correct. Consider each
of the responses and decide whether or not it is a correct answer to the question. With your
conclusions in mind indicate A, B. C, D or E on your answer-sheet as follows:

A if only (i) is correct.

B if orily (iii) is correct.

C if only (i) and (ii) are correct.

D if only (ii) and (iii) are correct.

E if (i), (ii) and (iii) are correct.

Summarised directions for recording responses to multiple completion questions
- -

A B C D E
(i) only (iii) only (i) and (ii) (ii) and (iii) (i), (ii) and (iii)

23 Which of the following conclusions about the nature of air can be drawn from observations of
Brownian movement of smoke particles?

(i) Air molecules move randomly because the smoke particles move randomly-;

(ii) Air molecules can. be seen to move randomly as bright specks.

(iii) Air molecules repel each other because the bright specks move apart when they come too
close together.

24 A moving iron ammeter

(i) has a linear scale.

(ii) must be aligned with the earth's magnetic field.

(iii) can be used to measure a.c. and d.c. without additional apparatus.
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Physics 9

Summarised directions for recording responses to multiple completion questions

A B C D E
(i) only (iii) only (i) and (ii) (ii) and (iii) (i), (ii) and (iii)

25 Which of the following can produce a real image of a real object?

(i) a plane mirror

(ii) a convex mirror

(iii) a convex lens

26 The rate at which water evaporates can be increased by

(i) raising the temperature of the water.

(ii) putting the water in a dish which has a larger surface area.

(iii) raising the external pressure (without change of temperature).

235
27 From the formula U it can be deduced that a uranium atom has

92

(i) an atomic number of 235.

(ii) 143 neutrons in the nucleus.

(iii) 92 protons in the nucleus.

28
Polished
surface

Dull black
surface<,

Cork

Bunsen burner

In the experiment shown above, the two surfaces receive equal amounts of heat from the bunsen
burner. Which of the following statements about the experiment is/are correct?

(i) the cork behind the dull black surface falls first.-

(ii) the polished metal surface absorbs most of the heat it receives from the bunsen flame.

(iii) the dull black surface reflects most of the heat it receives from the bunsen flame.

29 The prongs of a sounding tuning fork

(i) move inwards together.

(ii) both vibrate with the same frequency.

(iii) vibrate with maximum amplitude at their tips ..
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o Physics

A,
(i) only

B
(iii) only

C
(i) and (ii)

D
(ii) and (iii)

E
(i), (ii) and (iii)

Summarised directions for recording responses to multiple completion questions

30 An element with a mass number of 17 and an atomic number of 8 has
(i) 8 protons in its nucleus.

(ii) 9 neutrons in its nucleus. ..»

(iii) an isotope with a mass number of 17 and an atomic number of 9.

31 The electron beam in a cathode ray tube may be deflected by
(i) a permanent magnet. _

(ii) an energised 'electromagne~. I

(iii) a charged insulated rod.

32 Heat transfer by convection

(i) cannot occur in a vacuum.

(ii) occurs in liquids.

(iii) occurs in gases.
I

33 In a projector (projection lantern)

(i) the projection lens is convex (converging).

(ii) the object is further from the projection lens than twice its focal length.

(iii) the image is virtual.
I

34 A variable resistor of resistance R ohms is connected across a source of variable potential
difference V volts which causes a current of I amperes to flow through the resistor. Which of
the following statements is/are true?

(i) The rate of production of heat in the resistor is 'proportional to 12, if R remains constant! '>
~ -

(ii) The rate of production of heat in the resistor is proportional to R, if I remains constant. < -

(iii) The rate of production of heat in the resistor is proportional to V2, if R remains constant. ./ .---

. I

\

!
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Physics 11

Assertion/reason questions

In each of Questions 35 to 40 you are given an assertion followed by a reason. Consider the
assertion and decide whether, on its own, it is a true statement.' Consider the reason and
decide whether that is a true statement. If, and only if, you decide that both the assertion and
the reason are true, consider whether the reason is a valid or true explanation of the assertion.
Choose your answers as follows and indicate your choice on the answer-sheet:

A if both the assertion and the reason are true statements and the reason is a correct
explanation of the assertion.

B if both the assertion and the reason are true statements and the "reason is not a correct
explanation of the assertion.

C if the assertion is true but the reason is a false statement. -

D if the assertion is false but the reason is a true statement.

E if both assertion and reason are false statements.

" ASSERTION REASON

35 A short-sighted eye will produce an image ' because the focal length of the lens of a short-
of a distantobject, in front of the sighted eye cannot be made long
retina enough relative to the length of the

eyeball.

36 A piece of solid aluminium normally because the weight of water displaced is
floats when placed in a beaker of water equal to the upthrust on a body ~

<: immersed in water.o-:
-I

37 The loudness of a sound increases as the because the shorter the wavelength of a sound
i amplitude of the vibration increases the gre~ is its frequency . ..,

"...• 38 A spark is used to ignite the petrolfair because when completely compressed the ..,_
mixture-in an internal combustion engine petrol/air mixture in an internal

11 combustion engine does not reach its
'"" ' ignition temperature.

39 A plane mirror is used to increase the because the image formed by a plane mirror is
accuracy of reading a pointer on a scale at the surface of the mirror.

/
40 When a radioactive element emits an r- because an alpha particle consists of two

alpha particle its atomic number protons and two neutrons.
decreases by 4

Summarised directions for recording responses to assertion/reason questions
,

Assertion Reason Argument
_ r

A True True Reason is a correct explanation of assertion

B True True Reason is not a correct explanation of assertion

C True I False Not applicable

D False I True Not applicable

E False I False Not applicable
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12 Physics

Answer five questions, at least one being chosen from each of the three parts but not more than
Section B two from anyone part.

The mark allocations to parts of questions are shown in the right-hand margin.

Write your answers to Section B in the answer-book provided. If you use any supplementary
sheets tie them loosely to the answer-book before handing it to the Supervisor.
The method of working calculations must be clearly shown.

PART I
41 (a) Explain simply what is meant by (i) the mass of a body, (ii) the weight of a body. In each case

name a suitable instrument for measuring the quantity. 6
(b) The mass and weight of a brick were measured, first on the earth and then on the moon.
How would you expect the two sets of results to differ? Explain your answer. 6
(c) A rectangular metal block has a mass of 0·48 kg (480 g) and dimensions 0·05 m (5 em) by
0·04 m (4 cm) by O'03m (3 cm). Calculate the density of the metal. .
The same block is now suspended from a balance so that the block is completely immersed in a
liquid whose density is 1 200 kg/m" (I·2 g/cm3). What will be the reading on the balance? 8

~ (a) Sketch a distance-time graph for a body moving with uniform acceleration. Explain how the
'0 speed of the body at any instant can be calculated from the graph. -. . 6

(b) State what is meant by (i) a scalar quantity, (ii) a vector quantity. Give one example of each. 4
(c) A trolley of mass 4 kg rests on a smooth horizontal surface and is free to move horizontally
in any direction. Two horizontal forces of 6 newton and 8 newton are applied at one point on the
trolley, acting in directions at right angles to each other. Calculate (i) the direction and size
of the resultant force acting on the trolley, (ii) the acceleration produced in the trolley by this
resultant force, (iii) the kinetic energy of the trolley 2 seconds after starting from rest. 10

@ (a) (i) Define" mechanical advantage" and" velocity ratio" for a simple machine.
(ii) Draw a diagram of a block and tackle pulley system which has a velocity ratio of 2. Show

where the load and effort are applied to the machine. 6
(b) The pulley system described in (a) (ii) was used to find the relation between load and minimum
effort required to raise the load. The results obtained are shown below.

Load
Effort
Mechanical advantage
Efficiency

N
N

1·0 2·0
1·0 l'~

1-33
66·5

3·0 4·0 5·0 6·0
2·0 2·5 3·0 3·5

1·671·71
83·5 85·5%

(i) Complete the table by calculating the missing values of mechanical advantage and efficiency.
(ii) Plot a graph of load against efficiency.
(iii) Use the graph to estimate the maximum useful efficiency of this machine for large loads.
(iv) State and explain two reasons for the pulley system being less tt::Rn100% efficient.

44 (a) Describe experiments, one in each case, to mark (i) the upper fixed ~oint, (ii) the lower fixed
point on an uncalibrated mercury-in-glass thermometer.
(b) What is meant by" the absolute zero of temperature"? What is this temperature measured
on the Celsius scale?
(c) A car tyre was tested before being driven on a motorway. The reading on a tyre pressure
gauge which reads the pressure above atmospheric pressure was 120000 N/m2 and the
temperature was 7 "C. At the end of the journey the temperature of the tyre was found to be 35°C.
What reading would you expect on the same tyre pressure gauge if the volume of air in the
tyre remained constant and atmospheric pressure throughout the journey was 100000 N/m2?

45 (a) Using labelled diagrams, describe the action of a four-stroke single-cylinder internal combustion
engine. Show the positions of the valves during each stroke. Do not draw or describe the working
of the ignition system or carburettor.
(b) Draw a labelled diagram of a simple refrigerator circuit and explain how the refrigerator works,
pointing out the physical principles involved.

14

10

4

6
I"

10

10
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Physics

PART n
46 (a) Describe experiments, one for each case, to show the formation of shadows produced by

(i) a point (small) source of light, (ii) a source of light approximately half the size of the object
casting the shadow. Draw diagrams to show how the shadows are formed.

(b) (i)' Draw a labelled ray diagram to show how a virtual upright image may be seen in a
concave (converging) mirror. State one practical application of a concave mirror used in this way.

(ii) Draw a ray diagram to show why a straight stick may appear bent when it is partially
immersed in water.

(a) You are provided with a converging (convex) lens and a plane mirror. Describe how you
would measure the focal length of the lens, stating clearly what additional apparatus would be
needed. Explain clearly the theory of the experiment you have described.

(b) Describe, using a ray diagram, a telescope which uses two converging (convex) lenses. State
clearly the nature of the intermediate and final images and distinguish between rays of light and
construction lines on your diagram.

€) (a) What is meant by "resonance"?

A steel wire is stretched between two points as shown in the diagram arid the tension in the wire
is fixed such that, when the wire is plucked, the note which is produced is lower in pitch than
that produced when a particular tuning fork is struck. Describe how you would tune the wire
so that it has the same pitch as the fork.

(b) A recording is made on a gramophone record turning at 33 revolutions/minute of a steady note
with a frequency of 660 Hz.
(i) What is the wavelength of the sound in air if the velocity of sound in air is 330 m/s? _
(ii) What is the speed of the record under the needle (stylus) when the needle is 0·10 m from the
centre of the record? . 'i

(iii) What is the wavelength cut into the record groove at this radius?

49 (a) What is meant by the terms (i) " secondary colours ", (ii) "complementary colours" in light?
Give an example of complementary colours and describe how you would show that they were
complementary.

(b) A sheet of white paper has a design drawn on it consisting of a blue triangle inside a red
circle. Describe the appearance of the paper and the design when it is il@.minated in a
darkened room first with red light alone and then with blue light alone, ~ light in each case
matching the colour used in the design. Explain your observations.

PARTll

50 Describe three simple experiments, one for each, which you would set up to show what is meant
by (a) magnetic induction, (b) electrostatic induction, (c) electromagnetic induction.
Choose one of these effects and briefly describe a practical application in which it is used.

51 (a) (i) Draw a diagram which illustrates the magnetic field round a plane circular coil carrying
an electric current. .

(ii) Describe an experiment which you would use to produce the field pattern shown in your
answer to (a) (i). .

(b) Draw a labelled diagram of a moving-coil galvanometer. What features does the galvanometer
have which give it (i) a linear scale, (ii) a high sensitivity (i.e. a small current causes a large
deflection) ?
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14 Physics

€)(a) You are provided with an ammeter and a voltmeter and usual laboratory apparatus is
available. Describe an experiment to measure the resistance of a piece of constantan wire whose
resistance is about 1 ohm. Wherever possible specify, values of components, ranges of
instruments and similar practical details.

(b) Two 10 ohm resistors are connected in parallel and the combination is connected in series
with a switch, a 4·0 ohm resistor and a battery of emf 3·0 V and internal resistance 1·0 ohm to
form a complete circuit. (i) What is the resistance of the circuit external to the battery? (ii) What
current will flow through the battery when the switch is closed? (iii) What is the potential difference
across the parallel combination? (iv) What is the potential difference across the 4 ohm resistor?
(v) Why do the results of (iii) and (iv) not add up to 3·0 volt?

53 (a) (i) Sketch the electric field pattern between two parallel metal plates, one of which is earthed
while the other carries an electric charge of +Q coulomb.

(ii) "The potential difference between the plates is V volt." What is meant by this.
statement?

(iii) What is the capacitance of the plates?

(b) How would you show that an electric current is identical to a continuous flow of electrostatic
charge?

~a) Explain what is meant by " radioactive decay".

(b) You are provided with three radioactive sources each emitting a different kind of radiation.
Describe an experiment which could be used to identify the radiation from each source.

(c) Name two other properties of each radiation, besides the one used to identify the radiation in the
experiment you have described.
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