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1 A biologist keeps a potted plant in a laboratory. 
 

Which feature of the potted plant shows that it is a living organism? 

A It grows larger over time.  

B It has green leaves. 

C The compost in the pot dries after he waters it.  

D The stems contain xylem. 
 
 
2 The diagram shows a palisade cell. 
 

6

5

4

1

2

3

 
 

Which parts are found in plant cells and not in animal cells? 
 

 1 2 3 4 5 6 

A � � � � � � 

B � � � � � � 

C � � � � � � 

D � � � � � � 

 
 
3 Which substances may diffuse into and out of plant cells? 
 

 into plant cells out of plant cells 

A chlorophyll oxygen 

B oxygen water 

C starch chlorophyll 

D water starch 
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4 Proteins that function as biological catalysts are called 

A enzymes 

B hormones 

C solvents 

D vitamins 
 
 
5 The diagram shows a section through part of a leaf. 
 

X  
 

The leaf is photosynthesising in bright light. 

What enters the leaf at X? 

A carbon dioxide 

B light 

C oxygen 

D water 
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6 Diagram 1 shows a water plant exposed to sunlight. 
 

diagram 1  
 

What change would take place if a black box is placed over the plant, as in diagram 2, and left for 
eight hours? 

 

diagram 2  
 

A Carbon dioxide production would fall. 

B Oxygen production would fall. 

C Stomata would open wider. 

D Respiration would stop. 

 
 
7 A tree has lost most of its leaves. 
 

How does this affect the rate at which water is taken up by the trees? 

A Water uptake decreases but does not stop. 

B Water uptake increases. 

C Water uptake remains the same. 

D Water uptake stops. 
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8 The diagram shows a heart in section and some of its blood vessels. 
 

R

Q

 
 

What are the parts Q and R? 
 

 Q R 

A aorta septum 

B aorta vena cava 

C atrium septum 

D atrium vena cava 

 
 
9 Monstera is a climbing plant. Some of its shoots grow away from light, which helps the plant to 

find support. 
 

What is this an example of? 

A geotropism 

B photosynthesis 

C phototropism 

D respiration 
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10 A healthy person does not eat for several hours but then has a meal rich in carbohydrate. 
 

Which graph shows how the person’s blood sugar level changes after the meal? 
 

blood
sugar
level

1 2

time / hours
meal

A

blood
sugar
level

1 2

time / hours
meal

B

blood
sugar
level

1 2

time / hours
meal

C

blood
sugar
level

1 2

time / hours
meal

D

 
 
 
11 The diagram shows a side view of the female reproductive system in a human. 
 

1

2

3

 
 

Where do fertilisation and implantation occur? 
 

 fertilisation implantation 

A 1 2 

B 2 1 

C 2 3 

D 3 2 
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12 The diagram shows the thickness of the uterus lining of a woman over a 4-week period. 
 

1 2 3 4
time / weeks

thickness
of uterus
lining

P Q

 
 

What happens at P and Q? 
 

 P Q 

A fertilisation ovulation 

B menstruation fertilisation 

C menstruation ovulation 

D ovulation menstruation 

 
 
13 An oxpecker bird perches on the back of a buffalo while the buffalo feeds on grass. The bird eats 

ticks that feed on the blood of the buffalo. 
 

Which food chain represents these feeding relationships? 

A grass → buffalo → oxpecker → ticks 

B grass → buffalo → ticks → oxpecker 

C oxpecker → ticks → buffalo → grass 

D ticks → oxpecker → buffalo → grass 
 
 
14 Which method is used to obtain a solid salt from the salt solution? 

A crystallisation 

B distillation 

C filtration 

D fractional distillation 
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15 Fluorine and chlorine are in Group VII of the Periodic Table. 
 

Which number increases by eight from fluorine to chlorine? 

A the number of atoms in one molecule 

B the number of electrons in one atom 

C the number of electrons in one molecule 

D the number of nucleons in one atom 
 
 
16 The structure of an organic compound is shown. 
 

H C

H

H

C

H

H

C

H

H

C

O

O H
 

 
What is the formula of the compound? 

A C3H8O2 B C4H8O C C4H8O2 D C3H7O2 
 
 
17 Which substances are formed at the electrodes during the electrolysis of aqueous copper 

chloride? 
 

 anode cathode 

A chlorine copper 

B chlorine  hydrogen 

C copper chlorine 

D hydrogen copper 

 
 
18 Sherbet is a mixture of citric acid and sodium hydrogencarbonate. 
 

When sherbet is eaten, the chemicals react and cool the tongue. 
 

Which word describes this type of reaction? 

A combustion 

B crystallisation 

C endothermic 

D exothermic 
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19 The diagram shows equal masses of magnesium added to equal volumes of acid of the same 
concentration. 

 

acid at 30 °C
P

ribbon

acid at 30 °C
Q

acid at 40 °C
R

powder powder

 
 

What is the order of the speed of reaction? 
 

 fastest   slowest 

A P R Q 

B Q R P 

C R P Q 

D R Q P 

 
 

20 In the blast furnace, iron(III) oxide reacts with carbon forming iron and carbon monoxide. 
 

What happens to the iron(III) oxide? 

A It is oxidised by gaining oxygen. 

B It is oxidised by losing oxygen. 

C It is reduced by gaining oxygen. 

D It is reduced by losing oxygen. 
 
 
21 The table shows the results of tests on an aqueous solution of X. 
 

test result 

blue litmus paper turns red 

aqueous silver nitrate white precipitate formed 

 
What is X? 

A HCl B HNO3 C NaCl D NaOH 
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22 Which element has similar chemical properties to bromine? 

A argon 

B iodine 

C selenium 

D sulfur 
 
 
23 An electrical cable contains a copper wire surrounded by a layer of plastic. 
 

Which properties explain why copper and plastic are used in this cable? 
 

 copper plastic 

A electrical conductor electrical insulator 

B high melting point low melting point 

C no reaction with acids no reaction with acids 

D shiny surface dull surface 

 
 
24 A new alloy is resistant to corrosion. 
 

It costs about the same as aluminium but it is slightly poisonous. 
 

Its density, compared with stainless steel and aluminium, is shown. 
 

 aluminium new alloy stainless steel 

density 

g / cm3 

2.7 2.8 7.9 

 
What is this new alloy used to make? 

A aircraft frames 

B cutlery 

C electrical insulators 

D food containers 
 
 



11 

© UCLES 2015 0653/11/M/J/15 [Turn over 

25 The diagram shows an element being added to cold water to form a gas and an alkaline solution. 
 

cold water

alkaline
solutionbubbles

element

element

 
 

What is the element? 

A calcium 

B carbon 

C copper 

D sulfur 
 
 
26 In which test-tube does a chemical change take place most quickly? 
 

air

A

oil

boiled water

iron nails

air

B

oil

boiled water

copper nails

C

tap water

copper nails

D

tap water

iron nails
 

 
 
27 Which compound is the main constituent of natural gas? 

A butane 

B ethane 

C methane 

D propane 
 
 



12 

© UCLES 2015 0653/11/M/J/15  

28 An athlete runs 10 000 metres in 30 minutes. 
 

What is her average speed? 

A 3 km / hour 

B 5 km / hour 

C 10 km / hour 

D 20 km / hour 
 
 
29 A shop-keeper places two identical blocks of cheese on a balance.  
 

The combined mass of the two blocks of cheese is 240 g. 
 

Each block measures 2.0 cm × 5.0 cm × 10.0 cm. 
 

240 g

 
 

What is the density of the cheese? 

A 0.42 g / cm3 B 0.83 g / cm3 C 1.2 g / cm3 D 2.4 g / cm3 
 
 
30 The speed of a car increases as it moves up a hill. 
 

 
 

Which energy changes are taking place? 
 

 gravitational energy kinetic energy 

A decreasing decreasing 

B increasing decreasing 

C decreasing increasing 

D increasing increasing 
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31 Cold water evaporates as molecules leave it. 
 

Which molecules leave the water and from which part of the water do they leave? 
 

 
molecules that  
leave the water 

where they  
leave from 

A least energetic the surface only 

B least energetic throughout the water 

C most energetic the surface only 

D most energetic throughout the water 

 
 
32 The table shows the melting points and boiling points of four substances. 
 

Which substance is a liquid at a room temperature of 20 °C? 
 

 melting point / °C boiling point / °C 

A –101 –35 

B –39 357 

C 30 2100 

D 327 1750 

 
 
33 Which row is correct? 
 

 conduction of heat convection of heat 

A can happen in a solid can happen in a solid 

B can happen in a solid only happens in liquids and gases 

C only happens in liquids and gases can happen in a solid 

D only happens in liquids and gases only happens in liquids and gases 
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34 A student shakes one end of a long rope up and down. A wave travels along the rope in the 
direction shown. 

 

shaken up and down
a short distance

wave direction along rope

 
 

The student now moves the rope up and down through a larger distance. He also shakes it fewer 
times each minute. 

 
Which row shows the effects of these two changes? 

 

 
amplitude of 
the wave 

frequency of 
the wave 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 

 
 
35 Which diagram shows a ray of light passing through a glass block in air? 
 

D

A

C

B

glass block

glass block

glass block

glass block
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36 A filament lamp is used in a zoo to keep young animals warm. 
 

reflector

 
 

What are the main types of wave given out by the lamp? 

A visible light and infra-red 

B visible light and microwaves 

C visible light and radio waves 

D visible light and X-rays 
 
 
37 A loudspeaker is made to vibrate at four different frequencies. 
 

Which frequency cannot produce a sound that a human can hear? 

A 60 Hz B 600 Hz C 6.0 kHz D 60 kHz 
 
 
38 A mains circuit can safely supply a current of 40 A. 
 

A hairdryer takes 2 A. It is connected to the circuit by a lead which can safely carry up to 5 A. 
 

Which fuse should be used to protect the hairdryer? 

A 1 A fuse B 3 A fuse C 10 A fuse D 50 A fuse 
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39 A voltmeter and an ammeter are used to determine the resistance of a lamp. 
 

Which circuit shows the meters connected to take the necessary measurements? 
 

V

A

B

A

A

V

DC

A

V

V

A
 

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

P

S

Q 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. 
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1 The diagram shows a palisade cell. 
 

6

5

4

1

2

3

 
 

Which parts are found in plant cells and not in animal cells? 
 

 1 2 3 4 5 6 

A � � � � � � 

B � � � � � � 

C � � � � � � 

D � � � � � � 

 
 
2 The diagram shows a biological specimen as viewed through a light microscope. 
 

The scale is in mm. 
 

10 20 30 40 50 60 70

 
 

What is the diameter of the specimen? 

A 28 mm B 31 mm C 36 mm D 67 mm 
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3 Which substances may diffuse into and out of plant cells? 
 

 into plant cells out of plant cells 

A chlorophyll oxygen 

B oxygen water 

C starch chlorophyll 

D water starch 

 
 
4 The numbered statements are about enzymes. 
 

1 All enzymes are proteins. 

2 Enzymes are destroyed at temperatures below 5 °C. 

3 Enzymes speed up the rate of chemical reactions. 

4 The higher the pH the faster the enzymes work. 
 

Which statements are correct for all enzymes? 

A 1 and 2 B 1 and 3 C 2 and 3 D 3 and 4 

 
 
5 The table names some places where processes involved in animal nutrition may take place. 
 

Which row is correct? 
 

 ingestion digestion 

A mouth mouth cavity 

B mouth pancreas 

C oesophagus ileum 

D oesophagus stomach 

 
 
6 In transpiration, most of the water evaporates at the surface of which part of a leaf? 

A epidermis 

B guard cells 

C mesophyll 

D xylem 
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7 Which statement about respiration is not correct? 

A Respiration always releases energy. 

B Respiration in green plants does not use oxygen. 

C Respiration occurs only in living cells. 

D Respiration provides energy for muscle contraction 
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8 The diagram shows the volume of air in the lungs over a period of 30 s for a person at rest. 
 

0 10
time / s

20 30

5

4

3

2

1

0

volume
of air
in lungs
/ dm3

 
 

The following graphs show the volume of air in the lungs over a similar period of time when the 
same person is no longer at rest. 

 
Which graph records the rate and depth of breathing during vigorous activity? 

 
A B

C D
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9 A healthy person does not eat for several hours but then has a meal rich in carbohydrate. 
 

Which graph shows how the person’s blood sugar level changes after the meal? 
 

blood
sugar
level

1 2

time / hours
meal

A

blood
sugar
level

1 2

time / hours
meal

B

blood
sugar
level

1 2

time / hours
meal

C

blood
sugar
level

1 2

time / hours
meal

D

 
 
 
10 What is the stimulus for geotropism in plants? 

A gravity 

B light 

C temperature 

D water 
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11 The diagram shows a side view of the female reproductive system in a human. 
 

1

2

3

 
 

Where do fertilisation and implantation occur? 
 

 fertilisation implantation 

A 1 2 

B 2 1 

C 2 3 

D 3 2 

 
 
12 What are features of asexual reproduction? 
 

 
number of 
parents 

presence  
of gametes 

production  
of a zygote 

A 1 � � 

B 1 � � 

C 2 � � 

D 2 � � 

 
 
13 A farmer makes his grass grow more quickly by adding cow manure to the soil. He feeds this 

grass to the same cows and milks the cows. 
 

Which is the producer in this food chain? 

A the cows 

B the farmer 

C the grass 

D the manure 
 
 



8 

© UCLES 2015 0653/12/M/J/15  

14 How many atoms of hydrogen are present in three molecules of ammonia, NH3. 

A 3 B 6 C 9 D 12 
 
 
15 Which processes are involved in the separation of petroleum? 

A condensation and crystallisation 

B condensation only 

C evaporation and condensation 

D evaporation only 
 
 
16 Fluorine and chlorine are in Group VII of the Periodic Table. 
 

Which number increases by eight from fluorine to chlorine? 

A the number of atoms in one molecule 

B the number of electrons in one atom 

C the number of electrons in one molecule 

D the number of nucleons in one atom 
 
 
17 The structure of a compound is shown. 
 

CH

H

H

C

H

H

C

H

O

H

C

H

H

C

H

H

O H

 
 

What is the formula of the compound? 

A C5H11O B C5H11O2 C C5H12O D C5H12O2 
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18 The diagram shows the electrolysis of molten lead(II) bromide. 
 

electrode

molten lead(II)
bromide

+ –

 
 

Which row is correct? 
 

 
name of 

positive electrode 
product at the 

negative electrode 

A anode bromine 

B anode lead 

C cathode bromine 

D cathode lead 

 
 
19 A student measures the initial and final temperatures of four different reactions. 
 

Which reaction is endothermic? 
 

 
initial 

temperature / °C 

final 

temperature / °C 

A   2 20 

B 20 20 

C 22 42 

D 30 27 
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20 The diagram shows equal masses of magnesium added to equal volumes of acid of the same 
concentration. 

 

acid at 30 °C
P

ribbon

acid at 30 °C
Q

acid at 40 °C
R

powder powder

 
 

What is the order of the speed of reaction? 
 

 fastest   slowest 

A P R Q 

B Q R P 

C R P Q 

D R Q P 

 
 
21 Magnesium reacts with carbon dioxide to give magnesium oxide and carbon. 
 

What happens to the magnesium? 

A It is oxidised by gaining oxygen. 

B It is oxidised by losing oxygen. 

C It is reduced by gaining oxygen. 

D It is reduced by losing oxygen. 
 
 
22 The table shows the results of tests on an aqueous solution of X. 
 

test result 

blue litmus paper turns red 

aqueous silver nitrate white precipitate formed 

 
What is X? 

A HCl B HNO3 C NaCl D NaOH 
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23 Lithium is a metal in Group I of the Periodic Table. 
 

Which statement about lithium is correct? 

A It is hard with the highest melting point in Group I. 

B It is hard with the lowest melting point in Group I. 

C It is soft with the highest melting point in Group I. 

D It is soft with the lowest melting point in Group I. 
 
 
24 A new alloy is resistant to corrosion. 
 

It costs about the same as aluminium but it is slightly poisonous. 
 

Its density, compared with stainless steel and aluminium, is shown. 
 

 aluminium new alloy stainless steel 

density 

g / cm3 

2.7 2.8 7.9 

 
What is this new alloy used to make? 

A aircraft frames 

B cutlery 

C electrical insulators 

D food containers 
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25 The diagram shows an element being added to cold water to form a gas and an alkaline solution. 
 

cold water

alkaline
solutionbubbles

element

element

 
 

What is the element? 

A calcium 

B carbon 

C copper 

D sulfur 
 
 
26 Carbon is used to extract copper from copper oxide. 
 

Which statement about the process is correct? 

A Carbon is an oxidising agent. 

B Carbon is more reactive than copper. 

C Copper is more reactive than carbon. 

D Copper oxide is a reducing agent. 
 
 
27 Iron rusts when it reacts with oxygen and water. 
 

Which substances are used to prevent rusting? 
 

 oil paint zinc  

A � � � key 

B � � � �= yes 

C � � � �= no 

D � � �  

 
 
28 An ant walks a distance of 90 cm in a time of 1 minute at a steady speed. 
 

What is its speed? 

A 0.011 cm / s B 0.67 cm / s C 1.5 cm / s D 90 cm / s 
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29 A shop-keeper places two identical blocks of cheese on a balance.  
 

The combined mass of the two blocks of cheese is 240 g. 
 

Each block measures 2.0 cm × 5.0 cm × 10.0 cm. 
 

240 g

 
 

What is the density of the cheese? 

A 0.42 g / cm3 B 0.83 g / cm3 C 1.2 g / cm3 D 2.4 g / cm3 
 
 
30 A car is driven on a long journey along a horizontal road. The car stops several times on the 

journey and its engine becomes hot. 
 

Which type of energy remains constant during the journey? 

A the chemical energy in the fuel tank 

B the gravitational energy of the car 

C the kinetic energy of the car 

D the thermal energy of the engine 
 
 
31 Which statement about the evaporation of a liquid is not correct? 

A Evaporation happens only at one particular temperature. 

B Evaporation happens only at the surface of the liquid. 

C Evaporation happens when the more energetic molecules escape from the liquid. 

D The energy required for evaporation can cause the liquid to cool. 
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32 Hot, liquid wax is allowed to cool to room temperature. The graph shows how the temperature of 
the wax changes with time. 

 
At which labelled point on the graph are both liquid wax and solid wax present? 

 

temperature

time

A
B

C

D

0
0

 
 
 
33 Which row is correct? 
 

 conduction of heat convection of heat 

A can happen in a solid can happen in a solid 

B can happen in a solid only happens in liquids and gases 

C only happens in liquids and gases can happen in a solid 

D only happens in liquids and gases only happens in liquids and gases 

 
 
34 A boat floats on the sea. The boat moves slowly up and down as a wave passes it. The amplitude 

of the wave is 0.50 m. 
 

What is the vertical distance between the highest and lowest positions of the boat as the wave 
passes it? 

A 0 m B 0.50 m C 1.0 m D 2.0 m 
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35 The diagram shows three rays of light passing through a converging lens. 
 

x

y

SR

 
 

Which labelled point is the principal focus of the lens, and which labelled distance is the focal 
length of the lens? 

 

 
principal 
focus 

focal 
length 

A R x 

B R y 

C S x 

D S y 

 
 
36 A filament lamp is used in a zoo to keep young animals warm. 
 

reflector

 
 

What are the main types of wave given out by the lamp? 

A visible light and infra-red 

B visible light and microwaves 

C visible light and radio waves 

D visible light and X-rays 
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37 A loudspeaker vibrates with different amplitudes and at different frequencies. 
 

Which amplitude and which frequency produces the louder, higher-pitched sound? 

A large amplitude and high frequency 

B large amplitude and low frequency 

C small amplitude and high frequency 

D small amplitude and low frequency 
 
 
38 The current in a lamp is 0.25 A. The maximum safe current in the cable to the lamp is 5.0 A. 
 

Which fuse should be used to protect the lamp circuit? 

A 0.2 A B 1.0 A C 5.0 A D 10.0 A 
 
 
39 A student connects a battery to a lamp. She wishes to measure the current in the lamp and the 

potential difference across the lamp. 
 

Which circuit is used to do this? 
 

V

A D

A

V

C

A

V

B

A

A V
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40 In the circuit shown, the switch is open. 
 

 
 

What happens to the lamp when the switch is closed? 

A It becomes brighter. 

B It becomes dimmer. 

C It becomes dimmer at first, then brighter. 

D Its brightness does not change. 
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1 Which process produces an element that is excreted? 

A fertilisation 

B photosynthesis 

C respiration 

D transpiration 
 
 
2 The diagram shows a palisade cell. 
 

6

5

4

1

2

3

 
 

Which parts are found in plant cells and not in animal cells? 
 

 1 2 3 4 5 6 

A � � � � � � 

B � � � � � � 

C � � � � � � 

D � � � � � � 

 
 
3 Which substances may diffuse into and out of plant cells? 
 

 into plant cells out of plant cells 

A chlorophyll oxygen 

B oxygen water 

C starch chlorophyll 

D water starch 

 
 



3 

© UCLES 2015 0653/13/M/J/15 [Turn over 

4 When an apple is cut, the cut surface quickly turns brown. This is due to enzyme action. 
 

Which action destroys the enzyme? 

A brushing the cut surface with a strong sugar solution 

B cutting the apple into smaller pieces 

C dipping the cut apple in boiling water 

D dipping the cut apple in cold water 
 
 
5 Which nutrients are needed in the diet to produce strong bones? 
 

 calcium iron vitamin C vitamin D 

A � � � � 

B � � � � 

C � � � � 

D � � � � 

 
 
6 The diagram shows a section through a leaf. 
 

Where are there cells that contain the light-absorbing structures? 
 

C

D

B

A
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7 The diagram represents the human heart and associated blood vessels. 
 

Which blood vessel carries deoxygenated blood away from the heart? 
 

A

B
C

D

 
 
 
8 Which word is missing from the equation for a chemical reaction which takes place in living cells? 
 

carbon dioxide  +  ……  →  oxygen  +  glucose 
 

A enzyme 

B fat 

C starch 

D water 
 
 
9 Where in the body are hormones destroyed? 

A gall bladder 

B kidney 

C liver 

D pancreas 
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10 A healthy person does not eat for several hours but then has a meal rich in carbohydrate. 
 

Which graph shows how the person’s blood sugar level changes after the meal? 
 

blood
sugar
level

1 2

time / hours
meal

A

blood
sugar
level

1 2

time / hours
meal

B

blood
sugar
level

1 2

time / hours
meal

C

blood
sugar
level

1 2

time / hours
meal

D

 
 
 
11 The diagram shows a section through a flower. 
 

P

R

Q

 
 

Which row correctly identifies the labelled parts of the flower? 
 

 P Q R 

A anther ovary stigma 

B anther stigma ovary 

C stamen carpel sepal 

D stamen sepal carpel 
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12 The diagram shows a side view of the female reproductive system in a human. 
 

1

2

3

 
 

Where do fertilisation and implantation occur? 
 

 fertilisation implantation 

A 1 2 

B 2 1 

C 2 3 

D 3 2 

 
 
13 When fossil fuels are burnt, what is released? 
 

 energy 
carbon 
dioxide 

oxygen 

A � � � 

B � � � 

C � � � 

D � � � 
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14 The structures of three molecules are shown. 
 

water ethanol methane  
 

How many atoms are in each of these molecules? 
 

water ethanol methane 

A 2 3 2 

B 2 4 5 

C 3 3 2 

D 3 9 5 

 
 
15 Which method is used to determine the number of dyes present in ink? 
 

A chromatography 

B crystallisation 

C distillation 

D filtration 
 
 
16 Fluorine and chlorine are in Group VII of the Periodic Table. 
 

Which number increases by eight from fluorine to chlorine? 

A the number of atoms in one molecule 

B the number of electrons in one atom 

C the number of electrons in one molecule 

D the number of nucleons in one atom 
 
 
17 Sodium nitrate contains one atom of sodium, one atom of nitrogen and three atoms of oxygen. 
 

What is the formula of sodium nitrate? 

A NaN3O B NaNO3 C SN3O D SNO3 
 
 



8 

© UCLES 2015 0653/13/M/J/15  

18 During the electrolysis of aqueous copper chloride, inert electrodes are placed in the solution. 
 

The copper chloride solution is the ……1…… . 
 

Copper is deposited on the ……2…… when electricity is passed through the solution. 
 

Which words correctly complete the gaps? 
 

 gap 1 gap 2 

A electrode anode 

B electrode cathode 

C electrolyte anode 

D electrolyte cathode 

 
 
19 Which change must take place in an endothermic reaction? 

A Bubbles of gas are released. 

B The mass decreases. 

C The temperature decreases. 

D The temperature increases. 
 
 
20 The diagram shows equal masses of magnesium added to equal volumes of acid of the same 

concentration. 
 

acid at 30 °C
P

ribbon

acid at 30 °C
Q

acid at 40 °C
R

powder powder

 
 

What is the order of the speed of reaction? 
 

 fastest   slowest 

A P R Q 

B Q R P 

C R P Q 

D R Q P 
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21 The following reactions occur in the blast furnace. 
 

reaction 1: iron oxide + carbon monoxide → iron + carbon dioxide 

reaction 2: iron oxide + carbon → iron + carbon monoxide 
 

Which two substances are oxidised in these reactions? 

A carbon and carbon monoxide 

B carbon monoxide and carbon dioxide 

C iron and carbon dioxide 

D iron and iron oxide 
 
 
22 The table shows the results of tests on an aqueous solution of X. 
 

test result 

blue litmus paper turns red 

aqueous silver nitrate white precipitate formed 

 
What is X? 

A HCl B HNO3 C NaCl D NaOH 

 
 
23 Chromium is a transition metal. 
 

Which properties are shown by chromium? 
 

 
high 

melting point 
low 

density 
acts as 
a catalyst 

 

A � � � key 

B � � � �= yes 

C � � � �= no 

D � � �  

 
 



10 

© UCLES 2015 0653/13/M/J/15  

24 A new alloy is resistant to corrosion. 
 

It costs about the same as aluminium but it is slightly poisonous. 
 

Its density, compared with stainless steel and aluminium, is shown. 
 

 aluminium new alloy stainless steel 

density 

g / cm3 

2.7 2.8 7.9 

 
What is this new alloy used to make? 

A aircraft frames 

B cutlery 

C electrical insulators 

D food containers 
 
 
25 The diagram shows an element being added to cold water to form a gas and an alkaline solution. 
 

cold water

alkaline
solutionbubbles

element

element

 
 

What is the element? 

A calcium 

B carbon 

C copper 

D sulfur 
 
 
26 Which process does not produce carbon dioxide? 

A combustion of coal 

B reaction of calcium carbonate with hydrochloric acid 

C respiration 

D rusting of iron 
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27 Which gas is the main constituent of natural gas? 

A carbon dioxide 

B methane 

C nitrogen 

D oxygen 
 
 
28 A student travels a distance of 6.0 km at a steady speed. She completes her journey in a time of 

5.0 minutes. 
 

What is her speed? 

A 1.2 m / s B 20 m / s C 30 m / s D 50 m / s 
 
 
29 A shop-keeper places two identical blocks of cheese on a balance.  
 

The combined mass of the two blocks of cheese is 240 g. 
 

Each block measures 2.0 cm × 5.0 cm × 10.0 cm. 
 

240 g

 
 

What is the density of the cheese? 

A 0.42 g / cm3 B 0.83 g / cm3 C 1.2 g / cm3 D 2.4 g / cm3 
 
 
30 Energy is stored in petrol and in a box of matches. 
 

In which form is the energy stored in each? 
 

 petrol a box of matches 

A chemical chemical 

B chemical thermal 

C kinetic chemical 

D kinetic thermal 
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31 A container of milk is wrapped in a wet cloth. Air blows over the cloth. The temperature of the milk 
changes as the water in the cloth evaporates. 

 
Which statement is correct? 

A The temperature of the milk falls because the less energetic water molecules escape from 
the cloth. 

B The temperature of the milk falls because the more energetic water molecules escape from 
the cloth. 

C The temperature of the milk rises because the less energetic water molecules escape from 
the cloth. 

D The temperature of the milk rises because the more energetic water molecules escape from 
the cloth. 

 
 
32 A pure solid is heated until it all becomes a liquid, and is then heated further. 
 

Which graph shows how its temperature changes with time? 
 

A

time

temperature

D

time

temperature

time

temperature

time

temperature

B

C

0
0

0
0

0
0

0
0

 
 
 
33 Which row is correct? 
 

 conduction of heat convection of heat 

A can happen in a solid can happen in a solid 

B can happen in a solid only happens in liquids and gases 

C only happens in liquids and gases can happen in a solid 

D only happens in liquids and gases only happens in liquids and gases 
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34 Waves cause a small boat to move regularly up and down. 
 

A student calculates the number of times that the boat moves up and down in one second. 
 

Which wave property has he calculated? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 
35 The diagram shows a ray of light striking a plane mirror. 
 

The angle between the ray and the mirror is 50°. 
 

50°

40°

plane mirror

ray of light

normal
 

 
What is the angle of reflection of the ray when it is reflected from the mirror? 

A 40° B 50° C 80° D 100° 
 
 
36 A filament lamp is used in a zoo to keep young animals warm. 
 

reflector

 
 

What are the main types of wave given out by the lamp? 

A visible light and infra-red 

B visible light and microwaves 

C visible light and radio waves 

D visible light and X-rays 
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37 A whistle produces a sound that dogs can hear. It cannot be heard by humans. 
 

What is a possible frequency for the sound of the whistle? 

A 0.025 kHz B 0.25 kHz C 2.5 kHz D 25 kHz 
 
 
38 An air conditioner and a television are both connected to the same electrical circuit. 
 

air 
conditioner television 

X 

power
supply

 
 

The current in the air conditioner is 9.0 A and the current in the television is 2.0 A. 
 

Several different fuses are available. 
 

Which fuse should be connected at X? 

A 1 A B 3 A C 7 A D 13 A 
 
 
39 A student wishes to determine the resistance of a resistor. He sets up the circuit shown. 
 

A

V

Y
X

 
 

Which statement about the circuit is true? 

A The ammeter and the voltmeter should change places. 

B The circuit is correct. 

C The voltmeter should be in position X. 

D The voltmeter should be in position Y. 
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40 The diagrams show different arrangements of identical resistors. 
 

Which arrangement has the least resistance? 
 

A B

C D

 
 
 



16 

 

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. 
 

© UCLES 2015 0653/13/M/J/15  

G
ro

up

14
0

C
e

C
er

iu
m

58

14
1

Pr
P

ra
se

od
ym

iu
m

59

14
4

N
d

N
eo

dy
m

iu
m

60

Pm
P

ro
m

et
hi

um
61

15
0

Sm
S

am
ar

iu
m

62

15
2

Eu
E

ur
op

iu
m

63

15
7

G
d

G
ad

ol
in

iu
m

64

15
9

Tb Te
rb

iu
m

65

16
2

D
y

D
ys

pr
os

iu
m

66

16
5

H
o

H
ol

m
iu

m
67

16
7

Er E
rb

iu
m

68

16
9

Tm Th
ul

iu
m

69

17
3

Yb
Y

tte
rb

iu
m

70

17
5

Lu
Lu

te
tiu

m
71

23
2

Th Th
or

iu
m

90

Pa
P

ro
ta

ct
in

iu
m

91

23
8 U

U
ra

ni
um

92

N
p

N
ep

tu
ni

um
93

Pu
P

lu
to

ni
um

94

A
m

A
m

er
ic

iu
m

95

C
m

C
ur

iu
m

96

B
k

B
er

ke
liu

m
97

C
f

C
al

ifo
rn

iu
m

98

Es
E

in
st

ei
ni

um
99

Fm Fe
rm

iu
m

10
0

M
d

M
en

de
le

vi
um

10
1

N
o

N
ob

el
iu

m
10

2

Lr
La

w
re

nc
iu

m
10

3

1 H
H

yd
ro

ge
n

1

7 Li
Li

th
iu

m
3

23 N
a

S
od

iu
m

11

24 M
g

M
ag

ne
si

um
12

40 C
a

C
al

ci
um

20

45 Sc
S

ca
nd

iu
m

21

48 Ti
Ti

ta
ni

um
22

51 V
Va

na
di

um
23

52 C
r

C
hr

om
iu

m
24

55 M
n

M
an

ga
ne

se
25

56 Fe Iro
n

26

59 C
o

C
ob

al
t

27

59 N
i

N
ic

ke
l

28

64 C
u

C
op

pe
r

29

65 Zn Zi
nc

30

70 G
a

G
al

liu
m

31

27 A
l

A
lu

m
in

iu
m

13

11 B B
or

on
5

12 C
C

ar
bo

n
6

14 N
N

itr
og

en
7

16 O
O

xy
ge

n
8

19 F
Fl

uo
rin

e
9

28 Si S
ili

co
n

14

31 P
P

ho
sp

ho
ru

s
15

32 S S
ul

fu
r

16

35
.5 C
l

C
hl

or
in

e
17

40 A
r

A
rg

on
18

20 N
e

N
eo

n
10

4 H
e

H
el

iu
m

2

73 G
e

G
er

m
an

iu
m

32

75 A
s

A
rs

en
ic

33

79 Se
S

el
en

iu
m

34

80 B
r

B
ro

m
in

e
35

84 K
r

K
ry

pt
on

36

39 K
P

ot
as

si
um

19

88 Sr
S

tro
nt

iu
m

38

89 Y
Y

ttr
iu

m
39

91 Zr
Zi

rc
on

iu
m

40

93 N
b

N
io

bi
um

41

96 M
o

M
ol

yb
de

nu
m

42

Tc
Te

ch
ne

tiu
m

43

10
1

R
u

R
ut

he
ni

um
44

10
3

R
h

R
ho

di
um

45

10
6

Pd
P

al
la

di
um

46

10
8

A
g

S
ilv

er
47

11
2

C
d

C
ad

m
iu

m
48

11
5

In In
di

um
49

11
9

Sn Ti
n

50

12
2

Sb
A

nt
im

on
y

51

12
8

Te
Te

llu
riu

m
52

12
7 I

Io
di

ne
53

13
1

Xe X
en

on
54

13
7

B
a

B
ar

iu
m

56

13
9

La
La

nt
ha

nu
m

57
   

   
  

*

17
8

H
f

H
af

ni
um

72

18
1

Ta
Ta

nt
al

um
73

18
4 W

Tu
ng

st
en

74

18
6

R
e

R
he

ni
um

75

19
0

O
s

O
sm

iu
m

76

19
2

Ir Iri
di

um
77

19
5 Pt

P
la

tin
um

78

19
7

A
u

G
ol

d
79

20
1

H
g

M
er

cu
ry

80

20
4 Tl

Th
al

liu
m

81

20
7

Pb Le
ad

82

20
9 B
i

B
is

m
ut

h
83

Po
P

ol
on

iu
m

84

A
t

A
st

at
in

e
85

R
n

R
ad

on
86

Fr
Fr

an
ci

um
87

22
7

A
c

A
ct

in
iu

m
89

9 B
e

B
er

yl
liu

m
4

I
II

III
IV

V
V

I
V

II
0

85 R
b

R
ub

id
iu

m
37

13
3

C
s

C
ae

si
um

55

22
6

R
a

R
ad

iu
m

88

Th
e 

vo
lu

m
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4

dm
3

at
 ro

om
 te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

(r.
t.p

.).

a X
b

a 
= 

re
la

tiv
e 

at
om

ic
 m

as
s

X 
= 

at
om

ic
 s

ym
bo

l

b 
= 

pr
ot

on
 (a

to
m

ic
) n

um
be

r

K
ey

* 5
8-

71
 L

an
th

an
oi

d 
se

rie
s

90
-1

03
 A

ct
in

oi
d 

se
rie

s

D
AT

A 
SH

EE
T

Th
e 

Pe
rio

di
c 

Ta
bl

e 
of

 th
e 

El
em

en
ts

 


