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1 A plumber measures, as accurately as possible, the length and internal diameter of a

straight copper pipe.

The length is approximately 80 cm and the internal diameter is approximately 2 cm.

What is the best combination of instruments for the plumber to use?

internal diameter length

A

B

c
D

rule

rule

vernier calipers

vernier calipers

rule

tape

rule

tape

2 The graph shows how the distance of an object changes with time.

distance

0 2 4 6 I 10 12

time/s

Between which two times is the object moving with a non-zero constant speed?

A between0sand2s
B between2sand4s
G between4sandSs
D between 8 s and 12 s

PartnerlnLeaming
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3 The same downward force is applied to four objects resting on a horizontal surface
Which exerts the greatest pressure on the surface?

draw,ng pin table fork stiletto heel

A

4 The weight of a stone is found using a newton meter, and its mass is found using a
pan balance.

stone
slone

newton meter pan balance

The experiment is carried out on the Earth and on the Moon.

For each meter, is its reading the same or different on the Earth and on the Moon?

reading on

newton meter

reading on

pan balance

A

B

c
D

different

different

same

same

different

same

different

same

PartnerlnLeaming
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5 The diagram shows a lorry.

What is the best position for its centre of mass and why is it placed there?

6 A machine does 6.0 kJ of useful work in 20 minutes.
How much useful power does it produce?

B 5.OW c 120w D 3OOW

7 What is the property common to both solids and liquids?

A They always fill a container.
B They can flow.
C They have a fixed shape.
D They have a fixed volume.

PartnerlnLeaming
6
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best position reason for the position

A

B

c
D

as high as possible

as high as possible

as low as possible

as low as possible

the lorry can accelerate more rapidly

the lorry is more stable

the lorry can accelerate more rapidly

the lorry is more stable

A 0.30 w
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I The diagram shows a single ray of light being directed at a plane mirror

400

What are the angles of incidence and reflection?

Angle of incidence Angle of reflection

A

B

c
D

400

400

500

500

400

500

400

500

9 Warm water in a bowl evaporates.
Which row shows where the evaporation occurs and what effect the evaporation has

on the temperature of the remaining water?

where evaporation

occurs

effect on

water temperature

A

B

c
D

only on the surface

only on the surface

throughout the water

throughout the water

decreases

unchanged

decreases

unchanged

PartnerlnLeaming
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Which of the following is the correct application for the above set-up?

A magnifying glass
B photocopier

C projector

D telescope

1'l The diagram represents a wave"

6.0 cm

What is the wavelength of the wave?

A 3.0 cm B 4.0 cm C 6.0 cm D 8.0 cm

12 A radio station transmits signals at a frequency of 9.1 x 107 Hz.
What is the wavelength of the radio waves?

B 0.33 m C 3.0m

PartnerlnLeaming
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A 0.30 m D 3.3m
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'10 The diagram below shows a selup using a thin converging lens. F is the focal point of
the lens.
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'13 An electronic circuit in a fire alarm makes a loudspeaker vibrate alternately at two
different frequencies.
Which pair of frequencies is suitable for use in the alarm to alert people to the danger
of fire?

A 1 .SHz and 15Hz

B l5Hzand 150000H2
C l50Hz and 15 000H2
D 150000H2 and '15000000H2

14 The metal case of an electric heater is earthed. The plug to the heater contains a 5 A
fuse. There is a current of 4 A when the heater works normally.
The cable to the heater becomes so worn out that the live wire makes electrical
contact with the case.

What can possibly happen?

A The current flows to earth and the fuse is not affected
B The fuse melts and switches off the circuit.
C The metal case becomes live and dangerous.
D The metal case becomes very hot.

l5 A voltmeter is connected across a resistor in an electrical circuit.

What does the reading on the voltmeter measure?

A the work done in driving 1A of current through the resistor
B the work done in driving 1C of charge through the resistor
C the work done in driving 1J of energy through the resistor

D the work done in driving 1W of power through the resistor

PartnerlnLeaming
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'16 The diagram shows a circuit with four identical bulbs P, Q, R and S.

P

R

Which statement about the brightness of the bulbs is correct?

A P is the same brightness as Q.
B P is the same brightness as S.

C Q is brighter than S.

D R is brighter than P.

17 A 240V mains supply causes a current of 4.00 A in a heater.

How much energy is transfened in the heater in 5 minutes?

A 192 J B 4800 J c 18000J D 288 000 J

18 Why is the electricity supply to a house fitted with a fuse?

A to increase the current in the circuil
B to increase the resistance of the circuit
C to maintain a constant current in the circuit
D to prevent overheating of the cables in the circuit

19 A person uses a 3kW electric fire for 2 hours and a 2kW heater for 4 hours.
What is the total cost if the price of electrical energy is 5.0 cents per unit?

A 70 cents B 60 cents C 40 cents D 30 cents

PartnerlnLeaming
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20 A permanent magnet can be demagnetised by using a solenoid and switching the
current on then off.
Which diagram shows the most effective method of producing demagnetisation?

I

BA

Dc

magnet left in p ace

magnet left in piace

magnet withdrawn
before switohing off

magnet wjthdrawn
before switching off

N S

N S

PartnerlnLeaming
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21 The diagrams show two methods of collecting gases.

m6s rlng
cylinder

gas lat

walgr
gas

mefiod I tnethod 2

Which row gives the property of a gas that can be collected by both methods?

property 1 property 2

A
B
c
D

insoluble in water
insoluble in water
soluble in water
soluble in water

denser than air
less dense than air

denser than air
less dense than air

22 A solid was thought to be coppe(Il) carbonate

Which of the following is the best way to test the purity of this solid?

A Measure its melting point.

B Measure the pH of its solution.
C Add dilute hydrochloric acid and test for carbon dioxide gas.
D Conduct thermal decomposition and test for carbon dioxide gas.

23 Which of the following consists of mixture(s) and element(s)?

A coppe(Il) sulfate, francium, lithium
B seawater, stainless steel, nitrogen
C calcium oxide, orange juice, mercury
D sodium chloride, nitric oxide, zinc carbonate

PartnerlnLeaming
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24 The graph shows the temperature change of a liquid with time.

1

temperature / 'C

time / min

Between which points 1,2,3 and 4 are all the conditions below met?

. The distance between the particles decreases.

. The forces of attraction between the particles are strongest

. The kinetic energy of the molecules is at its lowest.

2
3

4

B

D

A
c

1to2
3to4

2to3
1to2and3to4

25 Which element shows the correct number of protons and neutrons?

element number of protons number of neutrons

A
6 12

B 12
C

6 12 b

c
He 4 2

D 4

2
He 2

26 Aqueous lead(Il) nitrate and potassium sulfate were mixed

Which of the following correctly shows the ionic equation for this reaction?

A Pb2* (aq) + SOq2-(aq) ) PbSOa (s)

B Pb(NOs)z (ag) ) Pb2* (aq) + 2NOs- (aq)

G Pb(NOa)z (aq) * KzSOo (aq) ) PbSOr (s) + 2KNO3 (aq)

D Pb2. (aq) * 2K* (aq) + 2NOs-(aq) * SOoz-(aq) ) PbSOn (aq) + 2KNOa (aq)

PartnerlnLeaming
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27 The oxide of an element X is added separately to dilute hydrochloric acid and

aqueous sodium hydroxide.

The observations of the reactions are recorded in the table below.

dilute hydrochloric acid
aqueous sodium

hydroxide

observations
on addition of

oxide X
pH of solution increases pH of solution decreases

Which row correctly describes element X and its oxide?

X oxide X

A
B

c
D

metal
metal

non-metal
non-metal

basic
amphoteric

acidic
amphoteric

28 The solubility of some salts in water is shown.

soluble insoluble

coppe(II) chloride calcium sulfate

sodium chloride lead(II) chloride
barium carbonate

Which pair of aqueous solutions are mixed to prepare a salt using the titration
method?

A calcium nitrate and sulfuric acid
B barium nitrate and sodium carbonate
C copper(U) sulfate and sodium chloride
D sodium hydroxide and hydrochloric acid

PartnerlnLeaming
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29 Hydrogen sulfide burns in excess oxygen as shown in the equation below.

2HzS (g) + 3Oz (9) ) 2HzO (0 + 2SOz (S)

24 dm3 ol hydrogen sulfide and 48 dm3 of oxygen were used in this reaction.

What is the volume of gaseous products formed at room temperature and
pressure?

A 24dm3 B 48 dm3 C 64 dm3

30 ln the equation below, 50 cm3 of 0.1 mol/dm3 of nitric acid neutralised 40 cm3 of
aqueous potassium hydroxide.

HNOa+KOH)KNOa+HzO

What is the concentration of aqueous polassium hydroxide used?

A 0.080 mol/dm3

C 0.1 25 mol/dm3

B 0.800 mol/dm3
D 1 .25 mol/dm3

31 The diagram shows the positions of elements L, M, Q, R and T in the Periodic

Table.

The letters are not the chemical symbols of the elements.

Four statements about the elements are listed below.

L and R react to form a covalent molecule.

L, M and Q are metals.
T exists as diatomic molecules.
R and T have the same number of electron shells.

Which statements about the elements L, M, Q, R and T are correct?

B 1and3

PartnerlnLeaming
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32 The reactions of four metals are shown.

What is the order of reactivity for W, X,Y and Z?

33 Limestone is added to the blast furnace in the manufacture of iron

Which of the following best describes its role inside the blast furnace?

A lt removes acidic impurities.
B lt reduces iron ore to molten iron.

C lt increases the melting point of the iron ore.
D lt increases the temperature within the blast furnace.

34 Small portions of aqueous potassium iodide and acidified potassium
manganate(VII) were separately added to four solutions.

solution potassium iodide potassium

manganate(VII)
1

2

3

4

colourless to brown

colourless to brown

no change

no change

no change

purple to colourless

no change

purple to colourless

Which solution(s) contain an oxidising agent?

B 1and2

PartnerlnLearning
16

metal reaction with
cold water

reaction with steam reaction with
dilute acid

no reaction slow reaction slow reaction
slow reaction violent reaction violent reaction
no reaction no reaction

Z violent reaction explosive reaction explosive reaction

most reactive least reactive
A
B
c
D

x

z

X

z
W
X

z

z
W

X

A 1 only D 3 only

I

C 2and4

no reaction
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35 Four different experiments were carried out using the same mass of magnesium
reacting with the same volume of dilute sulfuric acid.
Which set of conditions will result in the magnesium being used up the fastest?

reagent concentration of acid
(molidm3)

temperature ('C)

A

B

c
D

magnesium powder

magnesium powder

magnesium ribbon

magnesium ribbon

1

2

1

2

30

70

70

30

36 The apparatus shown can be used to find the rate of some chemical reactions.

Which of the following pairs of reactants produced a reaction where the rate can
be measured using these apparatus?

A AgNOs + KI
B CuCOr + HCI
C NaOH + CuSOn

D NaOH + HCI

37 Four statements about endothermic reactions are given below.

Energy is released to the surroundings.
Energy is absorbed from the surroundings.
The temperature of the surroundings increases.
The temperature of the surroundings decreases

Which statements are correct?

1

2
3
4

A 1and3
C 2and3

B 1and4
0 2and4

PartnerlnLeaming
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38 Which of the following substances will most likely cause acid rain?

A carbon soot produced from the incomplete combustion of coal

B sulfur dioxide produced from the burning of fuels in power stations
C carbon monoxide produced from the incomplete combustion of natural gas

D lead compounds produced from the burning of leaded petrol in motor
vehicles

39 Which petroleum fraction is used as a fuel for aircraft engines?

petrol

diesel
kerosene
bitumen

40 A section of an addition polymer is shown.

A
B
c
D

H
I

c
I

H

Which row describes the monomer used to make this polymer?

PartnerlnLeaming
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H

0cH30c
I

c
I

H

H
I

c
I

H

OCOCH
3

type of compound effect of adding
aqueous bromine

A
B
c
D

saturated
saturated

unsaturated
unsaturated

reddish-brown to colourless
remains reddish-brown

reddish-brown to colourless
remains reddish-brown
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Section A
Answer all questions

'l The masses and volumes of two materials X and Y found in a bracelet are shown in
Table 1 .1 .

material X in bracelet material Y in bracelet
mass / g 63.9 23.1

volume / cm3 3.31 2.59

Table 1.1

(a) Calculate the density of the bracelet.

densitY = g / cm3 [2]

(b) The bracelet was placed in a liquid of density 13.6 g / cm3. Will it float or sink?
Explain your answer.

2 A student invents a machine to measure the force of the wind.
A large piece of lightweight material is used as a wind-catcher and is attached to the
top of a mast.
A newton-meter is used to measure the turning force and is attached to the bottom of
the mast.
The mast is free to rotate about a pivot as shown in Fig. 2.1.
Diagram in Fig, 2.1 is not drawn to scale.

wind d rection wind-catcher

t2t

50m

0-25 m

mast

prvot

Fig.2.1

PartnerlnLeaming
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(a) The nevvton-meter is attached 0.25 m from the pivot.

On a windy day the reading on the nevvton-meter is 52.0 N when the mast is

vertical.

(i) Calculate the moment of the force applied by the newton-meter about the
pivot.

moment ...... Nm [2]

(ii) The wind-catcher is attached 5.0 m from the pivot.

Calculate the force from the wind when the mast is vertical.

force =............... ........ N [2]

(b) The nevvton-meter contains a spring. The energy in the spring in the newton-

meter increases as the force acting on it increases from 0 N to 0.25 N.

Name this energy.

t1I

PartnerlnLearning
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3 Fig. 3.1 shows a black car going up a hill on a sunny day.

Fig. 3.1

(a) State

(i) one way in which the car is gaining thermal energy

(ii) one way in which the car is losing thermal energy.

(b) The car accelerates up the hill. ln addition to an increase in thermal energy,
there are other energy transfers taking place.

Describe the other energy transfers.

(c) At one point in the motion, the kinetic energy of the car is 90 kJ.
The mass of the car is 800 kg.
Calculate the speed of the car.

speed =...

tzt

t3l

m/s [2]

PartnerlnLearning
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4 Fig. 4.'1 shows two copper cans of the same size and shape, A and B, containing

water at different temperatures.

ftd tid

black surface silver surface

can A can B

Fig. 4.1

Can A has a black surface and contains water at a temperature of 90 "C.

Can B has a silver surface and contains water at a temperature of 60 'C.

(a) Describe how heat is transferred through the cans.

-_-_'wa!ea at -*-- -90'c---
-_-_-!{a!el at,'-,"---60'e--

t3l

(b) Explain why can A loses heat more quickly than can B.

t2l

PartnerlnLeaming
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5 Fig. 5.1 shows a section through the swimming pool in a hotel.
To make the pool more attractive at night, there are submerged lamps in the pool.

Fig. 5.1 shows three rays coming from one of these lamps.

water

lamp

Fig. 5.1

The critical angle for the water/air boundary is 48 '.

(a) Explain what is meant by the critical angle for a ray of light.

I3t

t3I

(b) On Fig. 5.1, use your ruler to draw approximate paths for the rays after
they reach the surface at A and B.

(c) Calculate the refractive index of water.

refractive index = .......... .. ............... l2l

PartnerlnLeaming
26
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6 Some sailors use sound waves to measure the depth of water beneath their
ship. A pulse of sound is transmitted to the sea bed and returns to the ship.
Fig. 6.1 shows the arrangement. The speed of sound in sea water is 1500 m / s.

-- path of pulse of sound

sea bed

(a) State why the pulse of sound returns to the ship.

(b) Explain how sound waves travel through sea water.

(c) The time taken forthe sound pulse to reach the sea bed and then return to
the ship is 0.20 s.
Calculate the depth of the sea.

depth =..............

(d) lf the frequency of the sound wave is 30 kHz, calculate the wavelength of
the sound wave.

t1I

tzt

wavelength =

m t2t

.....m [2]

PartnerlnLeaming
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7 Fig.7.1 represents the electromagnetic spectrum

X-rays ullra-
violel

visible
light

raoio
1-raYs waves

Fig. 7.1

(a) ldentify one feature that is the same for all radiations that form the
electromagnetic spectrum.

(b) Fill in the blank spaces between visible light and radio waves by adding the
names of the radiations.

(c) State the radiation that has the shortest wavelength.

(d) Describe a common use of ultra-violet radiation.

PartnerlnLeaming
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8 Fig. 8.1 shows paint droplets sprayed from a paint gun. Each droplet has a negative
charge. The paint droplets move away from each other. The droplets, however, are

attracted to a metal surface nearby.

paint gun paint droplet

o ago o
so

Fig. 8.1

(a) Explain why the paint droplets move away from each other.

t11

(b) Fig. 8.2 shows two negative charge particles.

Draw the electric field patterns between these charged particles.

Fig. 8.2

(c) Suggest and explain why the droplets are attracted to metal surface nearby.

PartnerlnLeaming
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Section B
Answer any two questions.

60

50

40

30

10

00 10 m 30 40 50 60 70 80 90 100 110 120 130 140 150
time

s

Fig. 9.1

(a) State

(i) the downward force acting on the parachutist,

t11

(ii) the upward force acting on the parachutist as he falls,

t11

(iii) the form of energy lost by the parachutist as he falls.

t1l

(b) (i) Between which two times does the man have a constant
acceleration?

tl l

(ii) State the time at which the man opens his parachute.

PartnerlnLeaming
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9 A man makes a parachute jump. lnitially, he falls without opening his parachute. Then
he opens his parachute and falls to the ground.
Fig. 9.'l shows how his speed changes with time after jumping.
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(c) The parachutist accelerates during the first 40 seconds.
Explain how Fig. 9.1 shows that the acceleration is not constant

(d) Explain, in terms of the forces acting on the man, why he moves at constant
speed between 50 s and 70 s.

(e) The parachutist has a mass of 80 kg. At one point during his descent, the

net downward force on him is 300 N.

Calculate his acceleration.

acceleration .. mls2 l2)

PartnerlnLeaming
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10 Fig. 10.'1 shows two resistors, X and Y, connected in series. The resistance of X
is 7.0 O. The ammeter reads 0.20 A. The voltmeter reads 2.0 V

Fig. 10.1

(a) Calculate the charge that passes through resistor X in 3.0 minutes

charge =

(b) Determine potential difference across resistor X.

potential difference =

(c) Calculate the potential difference across resistor Y

c l2l

v tzl

potential difference

PartnerlnLeaming
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(d) Determine the resistance of resistor Y.

resistance =

(e) Determine the power dissipated by resistor Y.

Power =

(0 The 7 ohms resistor in the circuit eonsists of a nichrome wire of length
0.3 m and cross-sectional area of 0.02 m2.

Explain what will happen to the overall resistance of the circuit when this
resistor is replaced by a nichrome wire of length 0.6 m and cross-sectional
area of 0.0"1 m2.

PartnerlnLeaming
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11 Fig. 11.1 shows a student setting up waves on a long elastic cord. lt is known that
the frequency of the wave is 4.0 Hz.

!- 0.60 m 

-,
Fig. 11.1

The points P and Q are at the same horizontal level on the wave and the distance
between the two points is 0.60 m.

(a) State what is meant by the frequency of the wave is 4.0 Hz.

oP

t11

(b) Calculate the period of the wave.

Period =

(c) State the time taken for the wave to travel from P to Q.

time =

(d) Calculate the speed of the wave.

s [1]

s [1]
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speed = ...m/s [2]

I



15

(e) Calculate the distance travelled by the wave in 15 s.

distance =

(0 State whether the wave speed will increase, decrease or stay the same
when the freguency of the wave is increased. Explain your answer.

(g) ls the wave in Fig.'1 1.1 more like a sound wave or a water wave?

END OF PAPER

PartnerlnLeaming
35

m [2]

l2l

t11
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Marking Scheme
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PAPER 2 SECTION A [45 marksl
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1 2 3 4 5 6 7 8 I 't0

D B B D B D D A B

Qn Description Mark Remarks
I

(a) totalmass
densrtv =' totaL volume

= 
ar.r*rr.t 

[M1l
3.31+2.59'

= 14.7 g / cms [A'l] t2t

(b) Sink. [B1]
It is denser than the liquid. [81] l2l

2
(a)
(i)

52 x 0.25 [M1]
=13 Nm 1 t2t

(ii) Fxd=13Nm
F=13/5tM1l

= 2.6N A1 t2l
(b) elastic potential enerqy t1I

PAPER 1 [20 marksl

BI

12 13]ro

I

I



3
(a)
(i)

heat gained from burning fuel / combustion or
friction between moving parts / with air / road or
from (radiation of) Sun [B1] t1l

(ii)

heat lost to air / surroundings or by convection
(currents) or exhaust / hot gases / fumes or from
exhaust or heat emitted (by hot car) or by
radiation [B1l Il t

(b) decrease in chemical energy [81] in converted
into increase in gravitational / potential energy (of
car) and [B'1] increase in kinetic energy (of car
or air) [B1l t31

(c) KE = 112 mv2

90 000 = Y" x 800 x v2 [M'l]

v= 15 (m / s) [A1l t21

4
(a)

Thermal energy is transferred from hotter water
to cooler surrounding [81] as vibrations/energy
passed from particle to particle [B't]. Also due to
electron diffusion with energetic electrons
travellinq to cooler reqion of can. [B1l

(b) black surfaces are better emifter of radiation
than silver [B1] . Also it is at a higher temperature
IBlI

t2l
("it is black" is not
enough)

PartnerlnLeaming
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5
(a)

t31

(b) ray at A
one refracted ray and one reflected ray [B1]
refracted away from normal [B1]

ray at B
one reflected ray only
angle of reflection is 50' (by eye) [B1] t3t

atr sl

waler

lamp

(c ) n = 1/ sin 48o [M1]
= 1.35 tAll t21

6
(a)

Reflection of wave from sea bed. [81] t1l

(b) vibrations passed from particle to particle [B1] to
form compressions and rarefactions that travels
in the direction of sound waves [81]

(c) d=vxt
= !500 x 0.1 [M1]
='150 m [A1]

tzl

(d) V=fi.
1500 = 30,000 x 1" [Ml]
l"=0.05m1411 l2l
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angle of incidence [B1] resulting in an angle of
refraction of 90o [81], beyond this angle the ray
is totally internally reflected. Ray travelling from
(optically) dense medium to less dense medium
tBll

I

I

I

l2l



7
(a)

transverse waves OR travel at same (high)
speed OR travel across a vacuum [B1]

t11

(b) o infra-red next to visible [B1]
o microwaves next to radio waves [B1]

t2t

(c) qamma rays [81] t1l
(d) Sunbed OR forgery detection of notes [B1] t1l

B

(a)
Like charges repel [B'1] t1l

(b) pattern must symmetrical with the neutral zone
and arrow directions conect [B'1]

I

,(

t11

(c) Metal plates are positively chaged. [B1]
Unlike charqes attract. [B11 t2l
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PAPER 2 SECTION B I20 marksl

Qn. Description Mark Remarks
9

(a)
(i)

gravity / weight [81]

air resistance [B't l t1l
(ii) gravitational potential energy [Bl ] t11

(b)
(i)

0s to 6s tl t

(ii) 70s t11

(c) line is curved / not straight [81] tlt
(d) Total Upward force = total downward force [B1]

Resultantforce=0[81]

Reiect : any relevance to Newton's 3'd Law

tzt

(e) F=maor
a = Flm OR 300/80 [M1]
= 3.75 m/s2 [All 12\
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Qn Description Mark Remarks
10
(a)

Q=lt
=0.20x3x60[M1]
= 36 C [A1]

(b) V= lR
= (0.2) (7) tMll
= 1.4 V [A1'l

t2l allow ecf

(c) pd=2- 1.4

= 0.6 V [B1]
t1I allow ecf '10b

(d) R = V/l
= 0.6/0.2
= 3.0 ohms [B1l

t1l allow ecf 10c

(e) P=Vl
= 0.6 x 0.2 [M1]
= 0.12 A [A1]

t2) Allow ecf '10c

(0 Overall resistance of circuit increases. [81]
lncrease the length of wire by 2 times doubles the
resistance of wire. Reduce cross sectional area by half
doubles the resistance further [B1].

t2t
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(a) It means that 4 complete waves/oscillations is
qenerated in '1 second. IBl l t1l

(b) T= lll
- 1/

= 0.25 Hz [81] t1t
(c) time=2xperiod

= 0.5 s IBll t1l
allow ecf (b)

(d) speed=4x0.3[M1]
= 1.2 m/s [A1l 121

(e) Distance

= speed x time

= 1.2 x 15 [M1]

= 18.0 m [A1] t2t

allow ecf (d)

(f) . lt will not affect the speed. [81]
. This is because wave speed is affected by a

change in the wave medium. [B1] t2t
(s) Water wave tl I
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