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1 Fig. 1.1 shows a spring suspended from a clamp.

 Fig. 1.2 shows the same spring with a mass of 0.25 kg attached.

12.0 cm

clamp

spring 13.4 cm

0.25 kg

 Fig. 1.1 Fig. 1.2

 The length of the spring in Fig. 1.1 is 12.0 cm.

 The length in Fig. 1.2 is 13.4 cm.

 (a) (i) Calculate the weight of the 0.25 kg mass. Use g = 10 N / kg.

 weight =  ...................................................... N  [1]

  (ii) Calculate the extension of the spring when the 0.25 kg mass is attached to it.

 extension =  .................................................... cm  [1]
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 (b) The extension of the spring is proportional to the load attached.

  Calculate the length of the spring when the 0.25 kg mass is replaced by a 0.10 kg mass.

  Show your working

 length =  .................................................... cm  [2]

 (c) Fig. 1.3 shows a graph of load against extension for another spring.

load

extension0
0

Fig. 1.3

  On Fig. 1.3, mark, with an X, the limit of proportionality of the spring. [1]

[Total: 5]
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2 Fig. 2.1 shows a mixture of two different metal atoms in a solid.

Fig. 2.1

 (a) (i) State the name of this type of mixture of metals.

 ...................................................................................................................................... [1]

  (ii) The arrangement of atoms shown in Fig. 2.1 makes the solid less malleable than a solid 
metal consisting of only one type of atom.

   Explain why.

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

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

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

 ...................................................................................................................................... [3]

 (b) Copper is a metal.

  State one use for copper and state which of its properties are related to this use.

use  ............................................................................................................................................

property  ....................................................................................................................................

 ...................................................................................................................................................
[2]
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 (c) Chalcopyrite is the main ore of copper.

  It contains copper, Cu, iron, Fe, and sulfur, S.

  Table 2.1 shows the charges on the ions in chalcopyrite.

Table 2.1

element charge on the ion

Cu 1+

Fe 3+

S 2–

  Suggest a possible formula of chalcopyrite.

 .............................................................................................................................................. [2]

[Total: 8]
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3 Fig. 3.1 shows a crane lifting a tree trunk onto a lorry.

crane

tree trunk

ground

lorry

Fig. 3.1

 (a) State the form of energy the tree trunk has gained when held stationary above the ground, as 
in Fig. 3.1.

 .............................................................................................................................................. [1]

 (b) The tree trunk has a weight of 96 000 N.

  The crane lifts the tree trunk to a maximum height of 3.2 m in 25 s.

  (i) Calculate the work done by the crane against gravity in lifting the tree trunk.

   Show your working and give the unit.

 work done =  .................................  unit ................. [3]

  (ii) Calculate the power output of the crane when lifting the tree trunk.

 power =  .....................................................  W  [2]

  (iii) The power input to the crane when lifting the tree trunk is greater than the power output 
calculated in (ii).

   Suggest a reason for this.

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

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

 ...................................................................................................................................... [1]

[Total: 7]
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4 A student tests four unidentified metals, labelled W, X, Y and Z, using water and dilute acid.

 Table 4.1 shows the student’s observations.

Table 4.1

metal
label

reaction with water or steam reaction with dilute acid

W
reacts with steam,
bubbles of gas produced

reacts quickly,
bubbles of gas produced

X no reaction no reaction

Y no reaction
slow reaction,
bubbles of gas produced

Z
reacts vigorously with cold water,
bubbles of gas produced

violent reaction,
bubbles of gas produced

 (a) (i) Suggest how the observations show that none of the metals are caesium.

 .....................................................................................................................................  [1]

  (ii) Suggest the pH of the solutions formed by the reaction of the metals W and Z with water 
or steam.

 ...................................................................................................................................... [1]

 (b) The metals are identified as sodium, magnesium, zinc and copper.

  Fig. 4.1 shows the order of reactivity for these metals.

sodium

magnesium

zinc

copper

most reactive

least reactive

Fig. 4.1

  Use Table 4.1 and Fig. 4.1 to deduce the identities of the metals, W, X, Y and Z.

  W      ..............................

  X       ..............................

  Y       ..............................

  Z       ..............................
[2]
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 (c) The student investigates the reaction of aluminium and zinc with acid.

  She puts same-sized pieces of zinc and aluminium into separate test-tubes of acid of the 
same concentration, as shown in Fig. 4.2.

acid

zinc aluminium

Fig. 4.2

  She observes that aluminium takes more time to react than zinc.

  (i) Aluminium is higher in the reactivity series than zinc.

   State why aluminium takes more time to react than zinc. Give a reason for your answer.

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

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

 ...................................................................................................................................... [2]

  (ii) Write the balanced symbol equation for the reaction of aluminium with hydrochloric acid, 
HCl , to form aluminium chloride, Al Cl 3, and hydrogen gas, H2.

 ...................................................................................................................................... [2]

[Total: 8]
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5 Fig. 5.1 shows the construction of a simple solar panel used to produce hot water.

pipes through

which water flowsroof of house

solar panel

Fig. 5.1

 (a) Name the process by which energy is transferred from the Sun to the Earth.

 .............................................................................................................................................. [1]

 (b) The pipes in this type of solar panel are painted black.

  Explain why.

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

 .............................................................................................................................................. [1]

 (c) (i) Name the process by which energy is transferred from the outside of the pipes to the 
inside of the pipes.

 ...................................................................................................................................... [1]

  (ii) Use ideas about particles to describe how the energy is transferred through solids.

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

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

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

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

 ...................................................................................................................................... [2]

[Total: 5]
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6 (a) Silver bromide decomposes in the presence of light to form silver and bromine, as shown by 
the word equation.

silver bromide    silver + bromine

  (i) The chemistry of this reaction has many uses.

   State one of these uses.

 ...................................................................................................................................... [1]

  (ii) State what is reduced in this reaction.

 ...................................................................................................................................... [1]

 (b) Bromine forms an ionic bond with sodium.

  Describe how bromine and sodium form an ionic bond.

  In your answer you should refer to:

• the outer shell electrons in both bromine and sodium atoms,

• the outer shell electrons in both bromide and sodium ions,

• the charge on a sodium and a bromide ion.

  You may draw a labelled diagram to help explain your answer.

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

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

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

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

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

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

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

 .............................................................................................................................................. [5]
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 (c) Sodium bromide reacts with chlorine in a displacement reaction. The equation for the reaction 
is shown.

sodium bromide + chlorine    sodium chloride + bromine

  Predict what will happen when iodine is added to sodium bromide.

  Give a reason for your answer.

prediction  ..................................................................................................................................

reason  .......................................................................................................................................

 ...................................................................................................................................................
[1]

 (d) Table 6.1 shows some physical properties of elements in Group VII.

Table 6.1

state at room 
temperature

melting point 
/ °C

boiling point 
/ °C

fluorine gas –219 –188

chlorine gas –101 –34

bromine liquid –7
...........................

iodine solid 114 184

astatine
...........................

302 337

  Complete Table. 6.1 to suggest the state of astatine and the approximate boiling point of 
bromine. [2]

[Total: 10]
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7 Fig 7.1 shows a shallow tank of water.

 Wavefronts on the surface of the water move towards a barrier.

 There is a gap in the barrier.

direction of travel of the wavefronts

wavefront barriergap

Fig. 7.1

 (a) (i) On Fig. 7.1, draw three wavefronts after they pass through the gap. [3]

  (ii) State the property of waves that this demonstrates.

 ...................................................................................................................................... [1]
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 (b) The graph in Fig. 7.2 shows a side view of the waves at an instant in time.

–1.0

0

height / cm

1.0

10 15 20 2550 position / cm

Fig. 7.2

  (i) On Fig. 7.2, draw an arrow to show the amplitude of the wave. [1]

  (ii) Determine the wavelength of the wave.

 wavelength =  .................................................... cm  [1]

  (iii) The wave travels at a speed of 64 cm / s.

   Calculate the frequency of the wave.

   Show your working.

 frequency =  ....................................................  Hz  [2]

[Total: 8]
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8 Fig. 8.1 shows a circuit which contains a heater.

S +

230 V

10 A

fuse

–

Fig. 8.1

 The power supply has an e.m.f. of 230 V.

 The heater is rated at 230 V, 1.5 kW.

 The circuit contains a 10 A fuse.

 (a) (i) Calculate the current in the circuit when switch S is closed.

 current =  ......................................................  A  [2]

  (ii) Calculate the charge passing through the heater in 5 minutes.

 charge =  ...................................................... C  [2]

 (b) An electrician connects a second identical heater into the circuit in Fig. 8.1.

  (i) The two heaters are connected in series.

   In series, the two heaters produce less power than one heater alone.

   Explain why.

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

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

 ...................................................................................................................................... [2]
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  (ii) The electrician then connects the two heaters in parallel.

   He closes switch S and finds that the heaters do not work.

   Explain why the heaters stop working.

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

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

 ...................................................................................................................................... [2]

[Total: 8]

9 Use words from the box to complete the sentences about making an insoluble salt.

cold          boiling          filtration          heat          hot

insoluble          liquid          precipitate          soluble

 You may use each word once, more than once or not at all.

 Two .................................................... salts in solution are added to each other.

 This forms a ...................................................... .

 The insoluble salt is separated by ..................................................... .

 The salt is washed with ..................................................... water and dried.
[4]

[Total: 4]
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10 Butane combusts in oxygen, as shown by the equation.

2C4H10 + 13O2    8CO2 + 10H2O

 (a) Calculate the mass of water produced by the complete combustion of 3.5 kg of butane.

  Show your working in the box.

  [Ar: C, 12; H, 1; O, 16]

 mass of water =  ..................................................... kg  [3]

 (b) Butane is a member of a homologous series.

  (i) Describe what is meant by the term homologous series.

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

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

 ...................................................................................................................................... [2]

  (ii) Ethane is one product of the cracking of butane.

   Complete the equation to show the other product formed during this reaction.

    C4H10     C2H6 + ............................... [1]

  (iii) State why a catalyst is used during the cracking.

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

 ...................................................................................................................................... [1]

[Total: 7]
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11 A student has a long thin wire, a horseshoe magnet and a sensitive, zero-centred voltmeter, as 
shown in Fig. 11.1.

 The wire is placed between the poles of the magnet.

0
–1 +1

N

magnet
wire

zero-centred

voltmeter

S

upwards

downwards

Fig. 11.1

 (a) State what is observed on the voltmeter when the student moves the wire

from N to S, ...............................................................................................................................

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

upwards, ...............................................................................................................................

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

downwards. ...............................................................................................................................

 ...................................................................................................................................................
[4]
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 (b) Fig. 11.2 shows a simple a.c. generator.

output

terminals

coil

X

magnet

Fig. 11.2

  (i) Name the parts labelled X.

 ...................................................................................................................................... [1]

  (ii) Fig. 11.3 shows how the output voltage of the generator varies as the coil rotates through 
two turns.

potential

difference

time

Fig 11.3

   On the same axes in Fig. 11.3, draw the output voltage of the generator when the coil 
rotates at a greater speed through two turns. [2]

[Total: 7]



19

0652/42/O/N/18© UCLES 2018

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 

publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International 

Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after 

the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local 

Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

12 Hydrogen gas is used as fuel.

 Hydrogen reacts with oxygen as shown by the equation.

2H2 + O2    2H2O

 (a) The volume of one mole of any gas is 24 dm3 at room temperature and pressure.

  Determine the volume of oxygen, measured at room temperature and pressure, needed for 
the complete combustion of 250 cm3 of hydrogen.

 volume of oxygen =  ..................................................  cm3  [1]

 (b) Suggest why using hydrogen as a fuel causes less harm to the environment than burning 
fossil fuels.

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

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

 .............................................................................................................................................. [2]

[Total: 3]
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