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1 Fig. 1.1 shows a diagram of the gas exchange system.

A
B

Fig. 1.1

 (a) (i) Name the parts labelled A and B in Fig. 1.1.

A  ........................................................................................................................................

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

  (ii) Add a label line and the letter C to Fig. 1.1 to identify the organ responsible for pumping 
blood around the body. [1]

 (b) Describe two ways in which the composition of inspired (breathed in) air differs from expired 
(breathed out) air.

1  ................................................................................................................................................

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

 (c) Describe how the pattern of breathing changes during exercise.

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

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

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

 (d) Movement and respiration are two of the characteristics of living organisms.

  State two other characteristics of living organisms.

1  ................................................................................................................................................

2  ................................................................................................................................................
[2]
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2 A student investigates what happens when she adds magnesium to dilute hydrochloric acid.

 Fig. 2.1 shows the apparatus she uses.

magnesium

thermometer

dilute hydrochloric
acid

Fig. 2.1

 (a) (i) The reaction is exothermic.

   Describe two observations that show a chemical reaction occurs in her investigation.

1  ........................................................................................................................................

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

  (ii) Name the magnesium compound that forms.

 .......................................................................................................................................[1]
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 (b) Fig. 2.2 shows magnesium reacting with carbon dioxide.

  The reaction produces magnesium oxide and carbon.

carbon dioxide

magnesium
reacting

smoke containing
magnesium oxide
and carbon

Fig. 2.2

  (i) State the word equation for this reaction.

carbon dioxide  +    + 

 [1]

  (ii) Identify which substance is reduced during this reaction.

   Explain your answer.

substance  ..........................................................................................................................

explanation  ........................................................................................................................

 ...........................................................................................................................................
[2]
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 (c) Table 2.1 shows information about the composition of an alloy.

  The table is incomplete.

Table 2.1

element % by mass

aluminium

calcium  2.0

magnesium 91.5

manganese  0.4

zinc  0.1

  (i) Calculate the mass of aluminium in 100 g of the alloy.

   Show your working.

 mass =  ....................................................... g [1]

  (ii) Parts of aircraft are made of alloys.

   State one reason, other than density, for using an alloy rather than a pure metal to make 
parts for aircraft.

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

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

 (d) Magnesium and manganese are metals shown in different periods in the Periodic Table.

  (i) State what is meant by a period in the Periodic Table.

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

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

  (ii) Manganese is a transition metal.

   State two properties of manganese that are not properties of magnesium.

1  ........................................................................................................................................

2  ........................................................................................................................................
[2]
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3 (a) In a nuclear power station, the fission of uranium-235 nuclei takes place.

  Describe what happens to the nucleus of a uranium-235 atom in this process.

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

 (b) The nuclear power station produces waste radioactive isotopes.

  Suggest one way of safely storing waste radioactive isotopes.

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

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

 (c) The electricity generated in the power station is transmitted using overhead power cables.

  (i) State the effect on the resistance of the cable if the diameter of the cable is increased.

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

  (ii) State one other way by which the resistance of the cable could be changed.

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

 (d) In the power station, thermal energy is used to heat liquid water and turn it into steam, a gas. 

  (i) Fig. 3.1 shows the arrangement of particles in a solid.

   Each circle represents one particle.

   Complete Fig. 3.1 to show the arrangement of particles in a liquid and in a gas.

solid liquid gas

Fig. 3.1
 [2]

  (ii) The boiling point of water is 100 °C.

   State the meaning of the term boiling point.

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

 .......................................................................................................................................[1]
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4  Fig. 4.1 shows a diagram of a cross-section of a leaf as it appears under a microscope.

C

G

F
E

D

Fig. 4.1

 (a) (i) Using Fig. 4.1, state the letter which represents the cuticle.

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

  (ii) Using Fig. 4.1, state the letter which represents the palisade mesophyll layer.

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

  (iii) Add a label line and the letter V to Fig. 4.1 to identify a vascular bundle. [1]

 (b) Leaves are adapted for photosynthesis.

  (i) State the two products of photosynthesis.

1  ........................................................................................................................................

2  ........................................................................................................................................
[1]

  (ii) State the form of energy required for photosynthesis.

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

  (iii) Describe one way in which the palisade mesophyll cells are adapted for photosynthesis.

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

 .......................................................................................................................................[1]
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 (c) Carbon dioxide is one of the raw materials required for photosynthesis.

  Complete the sequence to show the pathway of carbon dioxide from the atmosphere to a 
chloroplast.

atmosphere

………………………..............................................................................

air space in leaf

mesophyll cell wall

………………………..............................................................................

chloroplast
[2]
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5 (a) Table 5.1 shows the numbers of protons and of neutrons in five atoms A to E.

  The letters are not the chemical symbols of the elements.

Table 5.1

atom number of 
protons

number of 
neutrons

A  9 10

B 10 12

C 10 10

D 18 22

E 20 20

  (i) State the atomic number of atom B.

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

  (ii) State the mass number of atom D.

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

  (iii) State which two atoms are of the same element.

   Explain your answer.

   atoms .........................  and  .........................

explanation  ........................................................................................................................

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

  (iv) State and explain which atom in Table 5.1 contains the greatest number of electrons.

   atom .........................

explanation  ........................................................................................................................

 ...........................................................................................................................................
[1]
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 (b) Fig. 5.1 shows industrial apparatus used to make ammonia gas, NH3, from nitrogen, N2, and 
hydrogen, H2.

pieces of
iron

nitrogen
N2

hydrogen
H2

ammonia
NH3

Fig. 5.1

  (i) In this apparatus the iron is a catalyst for the reaction.

   Define the term catalyst.

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

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

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

  (ii) Explain why ammonia is not shown in the Periodic Table.

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

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

  (iii) Deduce the type of chemical bond in a molecule of ammonia, NH3.

   Explain your answer.

type of bond  ......................................................................................................................

explanation  ........................................................................................................................

 ...........................................................................................................................................
[2]
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 (c) Ammonia is used to make urea, (NH2)2CO.

  Calculate the total number of atoms in one molecule of urea.

 total number of atoms  ...........................................................[1]
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6 (a) Fig. 6.1 shows the forces P, Q, R and S acting on a tractor when a farmer is driving it at 
constant speed.

P

R

ground
QS

Fig. 6.1

  (i) State which force, P, Q, R or S, is the weight of the tractor.

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

  (ii) State why forces Q and S must be equal and opposite.

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

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

  (iii) The tractor travels 1.1 km in 12 minutes.

   Calculate the speed of the tractor in m / s.

   State the formula you use and show your working.

   formula

   working

 speed =  ..................................................  m / s [3]
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 (b) Fig. 6.2 shows a tractor and a car next to each other on muddy ground.

  The tractor is much heavier than the car but the car has sunk into the muddy ground.

Fig. 6.2

   Explain why the tractor has not sunk into the muddy ground.

   Use the word pressure in your answer.

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

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

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

 (c) Fig. 6.3 shows a ray of light from the Sun incident on the surface of the farmer’s pond.

surface

air

water

incident ray

Fig. 6.3

  On Fig. 6.3, draw the refracted ray entering the water at the surface.

  Label the angle of incidence i and the angle of refraction r. [3]
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 (d) On a hot day, some water from the farmer’s pond evaporates.

  Describe how molecules of water are able to evaporate.

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

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

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

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

 ...............................................................................................................................................[3]
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7 Deforestation is the clearing of an area of trees.

 Table 7.1 shows the area of land which has been cleared each year in Brazil over a ten-year 
period.

Table 7.1

year area of land cleared / km2

2000 18 226

2001 18 165

2002 21 523

2003 25 396

2004 27 772

2005 19 014

2006 14 196

2007 11 633

2008 12 911

2009  7 008

 (a) (i) State the year in which the highest rate of deforestation occurred.

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

  (ii) Calculate the percentage decrease in deforestation between 2008 and 2009.

   Show your working.

 decrease =  ...................................................... % [2]

 (b) Deforestation can cause species to become extinct.

  Suggest how deforestation leads to the extinction of species.

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

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

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

 (c) Deforestation causes a change in the environment. When changes occur, only the best 
adapted organisms are able to survive and pass on their genes.

  State the name of the process which is defined as the greater chance of passing on of genes 
by the best-adapted organisms.

 ...............................................................................................................................................[1]
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8 (a) Chlorine is a very reactive element in Group VII.

  (i) Chlorine is used to treat water supplies.

   State why untreated water can be dangerous to drink, and explain why treating with 
chlorine can make water safer to drink.

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

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

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

  (ii) Describe what is observed when chlorine is mixed with colourless sodium iodide solution.

   Explain your answer using ideas about reactivity.

observation  ........................................................................................................................

explanation  ........................................................................................................................

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

  (iii) Predict and explain whether chlorine reacts with argon gas.

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

explanation  ........................................................................................................................

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

 (b) Chlorine combines with hot copper metal to form the ionic compound copper(II) chloride.

  (i) State whether a chloride ion has a positive or a negative electrical charge.

   Explain your answer.

charge  ...............................................................................................................................

explanation  ........................................................................................................................

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

  (ii) Describe a chemical test to show that a copper chloride solution contains copper(II) ions.

test  ....................................................................................................................................

result  .................................................................................................................................
[2]
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9 (a) Table 9.1 shows the power generated by a wind turbine at different wind speeds.

Table 9.1

power generated / kW wind speed / km per hour

0.00  0

0.00  2

0.14  4

0.91 10

1.11 12

1.16 14

1.16 16

1.16 18

  (i) Name the unit with the symbol kW.

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

  (ii) Suggest the power generated by a windspeed of 25 km / h.

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

  (iii) Use Table 9.1 to estimate the lowest wind speed needed to generate 1.00 kW.

   wind speed = ..................... km / h [1]

 (b) The wind turbines are noisy when they are turning. When they turn more slowly, the sound 
waves emitted have a lower frequency.

  State how the pitch of the sound of the wind turbine changes when the frequency of the 
sound waves emitted is decreased.

 ...............................................................................................................................................[1]
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 (c) Thermal energy from the Sun heats the Earth’s atmosphere.

  This causes convection currents of air that we feel as wind.

  The kinetic energy in wind is therefore a renewable energy resource.

  (i) State one other renewable energy resource.

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

  (ii) State the direction of the movement of warm air in a convection current.

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

  (iii) Name the process responsible for the thermal energy transfer from the Sun to the Earth.

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

  (iv) Name the part of the electromagnetic spectrum responsible for most thermal energy 
transfer from the Sun to the Earth.

 .......................................................................................................................................[1]
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10 Fig. 10.1 shows a diagram of the female reproductive system.

A

B

C

D

E

F

Fig. 10.1

 (a) Table 10.1 shows the names, letters and functions of some of the parts of the female 
reproductive system shown in Fig. 10.1.

  Use the information in Fig. 10.1 to complete Table 10.1.

Table 10.1

name of part letter on Fig. 10.1 function

where fertilisation occurs

F

where implantation occurs

vagina receives penis during 
intercourse

[4]

 (b) (i) Complete the sentence to describe the process of fertilisation.

   Fertilisation is the joining of the .......................................... of the male gamete and the 
female gamete. [1]



21

0654/32/M/J/18© UCLES 2018 [Turn over

  (ii) After fertilisation, a zygote is formed.

   Describe what happens to the zygote between fertilisation and implantation.

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

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

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

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

 (c) Humans reproduce by sexual reproduction.

  Describe two ways in which sexual reproduction differs from asexual reproduction.

1  ................................................................................................................................................

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

2  ................................................................................................................................................

 ...................................................................................................................................................
[2]
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11 Gasoline is separated from raw material J.

 Gasoline is a mixture of hydrocarbons.

 (a) (i) Name J.

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

  (ii) State the process used to separate gasoline from J.

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

  (iii) Gasoline contains the hydrocarbon hexane.

   Fig. 11.1 shows the structure of a hexane molecule.

H

C

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

HH

Fig. 11.1

   Complete the sentences about hexane using words from the list.

   Each word may be used once, more than once or not at all.

alcohol   alkane   alkene   double

reactive   saturated   single   unsaturated

   Hexane is an .................................................... .

    Hexane molecules are .................................................... because they contain only  
 
.................................................... chemical bonds.

 [3]
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 (b) Gasoline is used as fuel in cars.

  Car engines produce exhaust gas, which is a mixture of gases.

  Fig. 11.2 shows the exhaust gas released from a car engine.

exhaust gas

Fig. 11.2

  Table 11.1 shows the composition of clean, dry air and of exhaust gas.

Table 11.1

gases
% by volume

clean, dry air exhaust gas

nitrogen 67

carbon dioxide and 
other gases 1 13

water vapour 0 11

oxygen 9

  (i) Complete Table 11.1 by stating the percentages of nitrogen and oxygen in clean, dry air.
 [2]

  (ii) Suggest why the exhaust gas contains more carbon dioxide and water vapour than the 
clean, dry air used by the car engine.

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

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

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

  (iii) State two harmful common air pollutants, not named in Table 11.1, that may be present 
in car exhaust gas.

1  ........................................................................................................................................

2  ........................................................................................................................................
[2]
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12 (a) Fig. 12.1 shows a washing machine connected by a cable to a 230 V mains supply.

drum

fused plug

Fig. 12.1

  When switched on, an electric motor rotates the drum and the clothes. 

  Complete the sentences below to describe some of the energy transformations occurring in 
the washing machine.

  The useful energy transformation occurring in the electric motor is from

  .................................................... energy to .................................................... energy.

  Some of the energy supplied to the motor is wasted as .................................................... 
 
energy and .................................................... energy.

 [2]

 (b) The fuse in the plug for the washing machine has to be replaced.

  The maximum current through the washing machine when in use is 9 A.

  The list shows available fuses that have different current ratings.

1 A  3 A  5 A  13 A  30 A

  (i) State and explain which of these fuses should be used.

   fuse rating .................... A

explanation  ........................................................................................................................

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

  (ii) State the purpose of the fuse in the plug for the washing machine.

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

 .......................................................................................................................................[1]
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 (c) The washing machine has an electric heater to heat the water.

  A current of 4.5 A passes through the heater when the voltage across it is 230 V.

  Calculate the resistance of the heater.

  State the formula you use, show your working and state the unit of your answer.

  formula

  working

 resistance = ......................... unit ......................... [3]

 (d) The casing of the washing machine is made from steel.

  (i) State one difference between the magnetic properties of steel and iron.

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

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

  (ii) The steel casing is made from a steel block. Each block is a cube with sides of 13 cm.

   Calculate the volume of the steel block.

 volume =  ................................................... cm3 [1]

  (iii) Steel has a density of 7.80 g / cm3.

   Use your answer to (d)(ii) to calculate the mass of the steel block.

   State the formula you use and show your working. 

   formula

   working

 mass =  ....................................................... g [2]
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13 Fig. 13.1 shows a graph of the changes to blood glucose concentration immediately after eating a 
meal.

200

180

160

140

120

100

80
0 10 20 30 40

time / minutes

blood glucose
concentration
mg / 100cm3

50 60

Fig. 13.1

 (a) Describe the changes to blood glucose concentration after a meal.

from 0–10 minutes  ....................................................................................................................

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

from 10–30 minutes  ..................................................................................................................

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

from 30–60 minutes  ..................................................................................................................

 ...................................................................................................................................................
[3]
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 (b) Respiration requires glucose.

  State the word equation for respiration.

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

 (c) Name a hormone that increases blood glucose concentration.

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

 (d) Describe what happens to a hormone between the time it is produced by a gland until it is 
destroyed.

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

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

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

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 
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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 
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