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1 The diagram shows some changes of state. 
 

solid liquid gas

P Q

R S  
 

Which words describe the changes of state, P, Q, R and S? 
 

 P Q R S 

A freezing boiling melting evaporation 

B melting evaporation freezing condensation 

C melting sublimation freezing evaporation 

D sublimation evaporation melting condensation 
 
 
2 The diagram shows part of a thermometer. 
 

31

30 
 

What is the reading on the thermometer? 

A 30.2 B 30.3 C 31.7 D 31.8 
 
 
3 Pure water has a boiling point of 100 °C and a freezing point of 0 °C. 
 

What is the boiling point and freezing point of a sample of aqueous sodium chloride? 
 

 boiling point / °C freezing point / °C 

A 98 –2 

B 98 2 

C 102 –2 

D 102 2 
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4 Pure copper(II) sulfate crystals can be made by adding copper(II) oxide to hot dilute sulfuric acid. 
 

The copper(II) oxide is added until it ......1...... . 
 

The solution is ......2...... and then ......3...... to obtain the pure crystals. 
 

Which words complete gaps 1, 2 and 3? 
 

 1 2 3 

A is in excess cooled filtered 

B is in excess filtered cooled 

C changes colour cooled filtered 

D changes colour filtered cooled 
 
 
5 Which part of an atom has a relative mass of 1 and a relative charge of 0? 

A electron 

B neutron 

C nucleus 

D proton 
 
 
6 Which molecule contains exactly two single covalent bonds? 

A Cl 2 B CH4 C H2O D HCl 
 
 
7 Sodium reacts with chlorine to form sodium chloride. 
 

Which statements describe what happens to the sodium atoms in this reaction? 
 

1 Sodium atoms form positive ions. 

2 Sodium atoms form negative ions. 

3 Sodium atoms gain electrons. 

4 Sodium atoms lose electrons. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
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8 Diamond is extremely hard and does not conduct electricity. 
 

Which statement explains these properties? 

A It has a lattice of positive carbon ions in a ‘sea of electrons’. 

B It has delocalised electrons and each carbon atom forms three covalent bonds with other 
carbon atoms. 

C It has no delocalised electrons and each carbon atom forms four covalent bonds with other 
carbon atoms. 

D It has strong ionic bonds between each carbon atom. 
 
 
9 What is the relative formula mass of ammonium nitrate, NH4NO3? 

A 80 B 108 C 122 D 150 
 
 
10 Concentrated aqueous sodium chloride is electrolysed. 

What is the main product formed at the positive electrode (anode)? 

A chlorine 

B hydrogen 

C oxygen 

D sodium 
 
 
11 Some properties of four fuels are shown in the table. 
 

Which fuel is a gas at room temperature and makes two products when it burns in a plentiful 
supply of air? 

 

 fuel formula melting point 
/ °C 

boiling point 
/ °C 

A hydrogen H2 –259 –253 

B methane CH4 –182 –164 

C octane C8H18 –57 126 

D wax C31H64 60 400 
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12 Which statements about exothermic and endothermic reactions are correct? 
 

1 During an exothermic reaction, heat is given out. 

2 The temperature of an endothermic reaction goes up because heat is taken in. 

3 Burning methane in the air is an exothermic reaction. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
13 When sulfur is heated it undergoes a ......1...... change as it melts. 
 

Further heating causes the sulfur to undergo a ......2...... change and form sulfur dioxide. 
 

Which words complete gaps 1 and 2? 
 

 1 2 

A chemical chemical 

B chemical physical 

C physical chemical 

D physical physical 
 
 
14 Which row correctly matches the experiment and observations to the identity of the underlined 

substance? 
 

 experiment and observations identity of the underlined substance 

A 
 

Blue crystals are heated. The crystals 
turn white and steam is given off. 

hydrated cobalt(II) chloride 
 

B 
 

Pink crystals are heated. The crystals 
turn blue and steam is given off. 

anhydrous cobalt(II) chloride 
 

C 
 

Water is added to a blue solid. 
The blue solid turns pink. 

hydrated copper(II) sulfate 
 

D 
 

Water is added to a white solid. 
The white solid turns blue. 

anhydrous copper(II) sulfate 
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15 A student was investigating the reaction between marble chips and dilute hydrochloric acid. 
 

bung

marble
chips 25 cm3 of dilute

hydrochloric acid

gas syringe

 
 

Which changes slow down the rate of reaction? 
 

 temperature 
of acid 

concentration 
of acid 

surface area 
of marble chips 

A decrease decrease decrease 

B decrease decrease increase 

C increase decrease decrease 

D increase increase increase 
 
 
16 The reactions shown may occur in the air during a thunder-storm. 
 

N2  +  O2    2NO 

2NO  +  O2    2NO2 

NO  +  O3    NO2  +  O2 
 

Which row shows what happens to the reactant molecules in each of these reactions? 
 

 N2 NO O3 

A oxidised oxidised oxidised 

B oxidised oxidised reduced 

C reduced reduced oxidised 

D reduced reduced reduced 
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17 Hydrochloric acid is added to magnesium metal and to sodium carbonate in separate tests. 
 

Which row shows the observations? 
 

 magnesium metal sodium carbonate 

A effervescence effervescence 

B effervescence no reaction 

C no reaction effervescence 

D no reaction no reaction 
 
 
18 Which oxide dissolves in water to form a basic solution? 

A carbon dioxide 

B nitrogen dioxide 

C sodium oxide 

D sulfur dioxide 
 
 
19 Which salt preparation uses a burette and a pipette? 

A calcium nitrate from calcium carbonate and nitric acid 

B copper(II) sulfate from copper(II) hydroxide and sulfuric acid 

C potassium chloride from potassium hydroxide and hydrochloric acid 

D zinc chloride from zinc and hydrochloric acid 
 
 
20 Substance X reacts with warm dilute hydrochloric acid to produce a gas which decolourises 

acidified aqueous potassium manganate(VII). 
 

Substance X gives a yellow flame in a flame test. 
 

What is X? 

A potassium chloride 

B potassium sulfite 

C sodium chloride 

D sodium sulfite 
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21 Part of the Periodic Table is shown. 
 

Which element is a soft solid that reacts violently with cold water? 
 

D
C

A
B

 
 
 
22 Which element is less reactive than the other members of its group in the Periodic Table? 

A astatine 

B caesium 

C fluorine 

D rubidium 
 
 
23 An element has the following properties. 
 

 It forms coloured compounds. 

 It acts as a catalyst. 

 It melts at 1539 °C. 
 

In which part of the Periodic Table is the element found? 

A Group I 

B Group VII 

C Group VIII 

D transition elements 
 
 
24 Why are weather balloons sometimes filled with helium rather than hydrogen? 

A Helium is found in air. 

B Helium is less dense than hydrogen. 

C Helium is more dense than hydrogen. 

D Helium is unreactive. 
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25 Element E: 
 

• forms an alloy 

• has a basic oxide 

• is below hydrogen in the reactivity series. 
 

What is E? 

A carbon 

B copper 

C sulfur 

D zinc 
 
 
26 Some reactions of three metals and their oxides are shown. 
 

metal metal reacts with dilute 
hydrochloric acid 

metal oxide 
reacts with carbon 

S no yes 

T yes no 

U yes yes 
 

What is the order of reactivity of the metals? 
 

 least 
reactive  most 

reactive 

A S T U 

B S U T 

C T S U 

D U T S 
 
 
27 Which statement about the extraction of iron in a blast furnace is not correct? 

A Calcium oxide reacts with acidic impurities. 

B Iron(III) oxide is reduced to iron by carbon dioxide. 

C Molten iron is formed at the base of the blast furnace. 

D The raw materials are hematite, limestone and coke. 
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28 Stainless steel is an alloy of iron and other metals. It is strong and does not rust but it costs much 
more than normal steel. 

 
What is not made from stainless steel? 

A cutlery 

B pipes in a chemical factory 

C railway lines 

D saucepans 
 
 
29 The diagram shows some uses of water in the home. 
 

1 2 3  
 

For which uses is it important for the water to have been treated? 

A 1 only B 2 only C 3 only D 1, 2 and 3 
 
 
30 Which gas is colourless and poisonous? 

A carbon monoxide 

B chlorine 

C hydrogen 

D nitrogen 
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31 Two experiments involving water are described. 
 

1 Water turns purple when potassium manganate(VII) is added to it. 

2 Adding water to sodium causes the temperature to increase. 
 

Which row describes the role of water in 1 and 2? 
 

 1 2 

A as a chemical reagent as a chemical reagent 

B as a chemical reagent as a solvent 

C as a solvent as a chemical reagent 

D as a solvent as a solvent 
 
 
32 In which process is carbon dioxide not formed? 

A burning of natural gas 

B fermentation 

C heating lime 

D respiration 
 
 
33 Which statement is not correct? 

A Converting limestone into lime is a thermal decomposition reaction. 

B Flue gas desulfurisation is a neutralisation reaction. 

C In the extraction of iron, calcium carbonate is converted into calcium oxide. 

D Slaked lime is added to soil as a fertiliser. 
 
 
34 The structures of three substances are shown. 
 

H C

H

H

O H H C

H

H

C

H

H

O H H C

H

H

C

H

H

C

H

H

O H

 
 

Why do these substances all belong to the same homologous series? 

A They are all compounds. 

B They are all saturated. 

C They all contain oxygen. 

D They all contain the same functional group. 
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35 Which fraction of petroleum is not matched to its correct use? 
 

 fraction use 

A bitumen making roads 

B gasoline fuel for cars 

C kerosene fuel for ships 

D naphtha chemical industry 
 
 
36 Cracking is an important process in the petroleum industry. 
 

The products of cracking include ......1...... and an ......2...... of ......3...... relative molecular mass 
than the ......4...... that was cracked. 

 
Which words complete gaps 1, 2, 3 and 4? 

 
 1 2 3 4 

A hydrogen alkane greater alkene 

B hydrogen alkene smaller alkane 

C steam alkane greater alkene 

D steam alkene smaller alkane 
 
 
37 Which compound rapidly decolourises aqueous bromine? 

A ethane 

B ethanoic acid 

C ethanol 

D ethene 
 
 
38 There are two methods for producing ethanol. 
 

method 1 catalytic addition of steam to ethene 

method 2 fermentation 
 

Which statement is not correct? 

A Method 1 produces carbon dioxide. 

B Method 1 requires high temperature and pressure. 

C Method 2 produces carbon dioxide. 

D Method 2 requires a source of sugar. 
 
 



13 

© UCLES 2017 0620/11/M/J/17  

39 Which statement about aqueous ethanoic acid is not correct? 

A It produces carbon dioxide when it reacts with magnesium carbonate. 

B It produces hydrogen when it reacts with magnesium. 

C It neutralises magnesium oxide. 

D It turns red litmus paper blue. 
 
 
40 The diagram shows part of the molecule of a polymer. 
 

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

 
 

Which diagram shows the monomer from which this polymer could be manufactured? 
 

A B C D

H H

H

H

C H C

H

H

C H

H

H

H C

H

H

C O

H

H

HC C

H

H

H

H
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1 Four statements about the arrangement of particles are given. 
 

1 Particles are packed in a regular arrangement. 

2 Particles are randomly arranged. 

3 Particles move over each other. 

4 Particles vibrate about fixed points. 
 

Which statements describe the particles in a solid? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
2 A student needs to measure four different volumes of a solution accurately. The volumes are 

10 cm3, 25 cm3, 50 cm3 and 60 cm3. 
 

The apparatus available includes a 25 cm3 pipette. 
 

Which volumes could be measured using this pipette? 

A 10 cm3 and 25 cm3 

B 25 cm3 and 50 cm3 

C 25 cm3 only 

D 50 cm3 and 60 cm3 
 
 
3 Impurities change the melting and boiling points of substances. 

 Sodium chloride is added to a sample of pure water. 

 How does the addition of sodium chloride affect the melting point and boiling point of the water? 
 

 melting point boiling point 

A increases increases 

B increases decreases 

C decreases increases 

D decreases decreases 
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4 The table shows the solubility of four substances, W, X, Y and Z, in ethanol and in water. 
 

substance solubility in 
ethanol 

solubility in 
water 

W insoluble insoluble 

X insoluble soluble 

Y soluble insoluble 

Z soluble soluble 
 

Two methods of separation are given. 
 

● method 1: add the substance to ethanol and then filter 

● method 2: add the substance to water and then filter 
 

Which substances can be separated from each other by both method 1 and method 2? 

A W and X B X and Y C X and Z D Y and Z 
 
 
5 Q and R are elements in the same period of the Periodic Table. 
 

Q has 7 electrons in its outer shell and R has 2 electrons in its outer shell. 
 

Which statement about Q and R is correct? 

A Q is a metal and R is a non-metal. 

B Q and R have different numbers of electron shells. 

C R is found to the right of Q in the Periodic Table. 

D The proton number of R is less than the proton number of Q. 
 
 
6 Which electron arrangement for the outer shell electrons in a covalent compound is correct? 
 

H Cl

A

H Cl

B C D

N H

H

H N H

H

H

 
 
 
7 Which element does not form a stable ion with the same electronic structure as argon? 

A aluminium 

B chlorine 

C phosphorus 

D potassium 
 
 



4 

© UCLES 2017 0620/12/M/J/17  

8 Graphite and diamond are both forms of the element carbon. 
 

Which row shows the number of other carbon atoms that each carbon atom is covalently bonded 
to in graphite and diamond? 

 
 graphite diamond 

A 3 3 

B 3 4 

C 4 3 

D 4 4 
 
 
9 When chlorine reacts with hot concentrated aqueous sodium hydroxide one of the products 

formed is sodium chlorate(V). 
 

The formula of sodium chlorate(V) is NaCl O3. 
 

What is the relative formula mass of sodium chlorate(V), NaCl O3? 

A 52.0 B 74.5 C 106.5 D 223.5 
 
 
10 Concentrated aqueous sodium chloride can be electrolysed. 
 

Which statement is correct? 

A Hydrogen gas is formed at the anode, and chlorine gas is formed at the cathode. 

B Hydrogen gas is formed at the cathode, and chlorine gas is formed at the anode. 

C Sodium metal is formed at the anode, and chlorine gas is formed at the cathode. 

D Sodium metal is formed at the cathode, and chlorine gas is formed at the anode. 
 
 
11 Which statement about fuels is correct? 

A Heat energy can only be produced by burning fuels. 

B Hydrogen is used as a fuel although it is difficult to store. 

C Methane is a good fuel because it produces only water when burned. 

D Uranium is burned in air to produce energy. 
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12 Which statements about exothermic and endothermic reactions are correct? 
 

1 During an exothermic reaction, heat is given out. 

2 The temperature of an endothermic reaction goes up because heat is taken in. 

3 Burning methane in the air is an exothermic reaction. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
13 A gas is produced when calcium carbonate is heated. 
 

Which type of change is this? 

A chemical 

B exothermic 

C physical 

D separation 
 
 
14 X is a white solid which dissolves in water to give a blue solution. 
 

What is X? 

A anhydrous cobalt(II) chloride 

B anhydrous copper(II) sulfate 

C hydrated cobalt(II) chloride 

D hydrated copper(II) sulfate 
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15 A student was investigating the reaction between marble chips and dilute hydrochloric acid. 
 

bung

marble

chips 25 cm3 of dilute

hydrochloric acid

gas syringe

 
 

Which changes slow down the rate of reaction? 
 

 temperature 
of acid 

concentration 
of acid 

surface area 
of marble chips 

A decrease decrease decrease 

B decrease decrease increase 

C increase decrease decrease 

D increase increase increase 
 
 
16 The reactions shown may occur in the air during a thunder-storm. 
 

N2  +  O2  →  2NO 

2NO  +  O2  →  2NO2 

NO  +  O3  →  NO2  +  O2 
 

Which row shows what happens to the reactant molecules in each of these reactions? 
 

 N2 NO O3 

A oxidised oxidised oxidised 

B oxidised oxidised reduced 

C reduced reduced oxidised 

D reduced reduced reduced 
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17 When compound P is added to sodium carbonate, carbon dioxide is produced. 
 

When compound Q is added to ammonium chloride, ammonia is produced. 
 

What are P and Q? 
 

 P Q 

A a base a base 

B a base an acid 

C an acid a base 

D an acid an acid 
 
 
18 Which oxide is suitable for treating acidic soil? 

A calcium oxide 

B carbon dioxide 

C phosphorus oxide 

D silicon(IV) oxide 
 
 
19 Which salt preparation uses a burette and a pipette? 

A calcium nitrate from calcium carbonate and nitric acid 

B copper(II) sulfate from copper(II) hydroxide and sulfuric acid 

C potassium chloride from potassium hydroxide and hydrochloric acid 

D zinc chloride from zinc and hydrochloric acid 
 
 
20 Dilute sulfuric acid is added to two separate aqueous solutions, X and Y. The observations are 

shown. 
 

solution X white precipitate 

solution Y bubbles of a colourless gas 
 

Which row shows the ions present in the solutions? 
 

 solution X solution Y 

A Ba2+ CO3
2– 

B Ca2+ Cl – 

C Cu2+ CO3
2– 

D Fe2+ NO3
– 
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21 Part of the Periodic Table is shown. 
 

Which element is a metal? 
 

A

B
C

D

 
 
 
22 Which element is less reactive than the other members of its group in the Periodic Table? 

A astatine 

B caesium 

C fluorine 

D rubidium 
 
 
23 An element has the following properties. 
 

● It forms coloured compounds. 

● It acts as a catalyst. 

● It melts at 1539 °C. 
 

In which part of the Periodic Table is the element found? 

A Group I 

B Group VII 

C Group VIII 

D transition elements 
 
 
24 Why are weather balloons sometimes filled with helium rather than hydrogen? 

A Helium is found in air. 

B Helium is less dense than hydrogen. 

C Helium is more dense than hydrogen. 

D Helium is unreactive. 
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25 Element E: 
 

• forms an alloy 

• has a basic oxide 

• is below hydrogen in the reactivity series. 
 

What is E? 

A carbon 

B copper 

C sulfur 

D zinc 
 
 
26 Calcium, copper, iron and magnesium are metals. They can be placed in order of reactivity. 
 

Which statement is correct? 

A Copper reacts with dilute hydrochloric acid to form copper(II) chloride. 

B Iron reacts with steam but magnesium does not. 

C Iron(II) oxide cannot be reduced by heating strongly with carbon. 

D Magnesium and calcium both react with hot water. 
 
 
27 Steel is manufactured from the iron produced in a blast furnace. 
 

Which statement about the manufacture of iron and steel is not correct? 

A In a blast furnace, acidic impurities are removed by adding a basic oxide. 

B In a blast furnace, calcium oxide is added to remove basic impurities. 

C Oxygen is passed into the molten iron from a blast furnace to remove carbon impurities. 

D The molten iron from a blast furnace contains traces of other elements such as phosphorus. 
 
 
28 Stainless steel is an alloy of iron and other metals. It is strong and does not rust but it costs much 

more than normal steel. 
 

What is not made from stainless steel? 

A cutlery 

B pipes in a chemical factory 

C railway lines 

D saucepans 
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29 The diagram shows some uses of water in the home. 
 

1 2 3  
 

For which uses is it important for the water to have been treated? 

A 1 only B 2 only C 3 only D 1, 2 and 3 
 
 
30 Which gas in the air is needed for iron to rust? 

A argon 

B carbon dioxide 

C nitrogen 

D oxygen 
 
 
31 A solid fertiliser contains ammonium sulfate. 
 

A sample of the fertiliser is shaken with water. 
 

To show the presence of ammonium ions in the solution, ......1...... is added and the gas 
produced is tested with damp ......2...... litmus paper. 

 
Which words complete gaps 1 and 2? 

 
 1 2 

A aqueous sodium hydroxide blue 

B aqueous sodium hydroxide red 

C dilute hydrochloric acid blue 

D dilute hydrochloric acid red 
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32 In which process is carbon dioxide not formed? 

A burning of natural gas 

B fermentation 

C heating lime 

D respiration 
 
 
33 Statements about methods of manufacture and uses of calcium oxide are shown. 
 

1 It is manufactured by reacting acids with calcium carbonate. 

2 It is manufactured by heating calcium carbonate. 

3 It is used to desulfurise flue gases. 

4 It is used to treat alkaline soil. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
34 The structures of three substances are shown. 
 

H C

H

H

O H H C

H

H

C

H

H

O H H C

H

H

C

H

H

C

H

H

O H

 
 

Why do these substances all belong to the same homologous series? 

A They are all compounds. 

B They are all saturated. 

C They all contain oxygen. 

D They all contain the same functional group. 
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35 The industrial fractional distillation of petroleum is shown. 
 

kerosene fraction

naphtha fraction

gasoline fraction

refinery gas

diesel oil

fuel oil fraction

petroleum

lubricating fraction

and bitumen

Y

 
 

Which process happens at Y? 

A burning 

B condensation 

C cracking 

D evaporation 
 
 
36 Two reactions are shown. 
 

1 butane → ethene 

2 ethene → ethanol 
 

Which terms describe reactions 1 and 2? 
 

 1 2 

A cracking addition 

B cracking combustion 

C distillation addition 

D distillation combustion 
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37 Ethene is a hydrocarbon. 
 

Which row shows the type of bond between the carbon atoms in ethene, and the effect of ethene 
on aqueous bromine? 

 
 type of bond effect of ethene on aqueous bromine 

A single bond colour changes from brown to colourless 

B single bond colour changes from colourless to brown 

C double bond colour changes from brown to colourless 

D double bond colour changes from colourless to brown 
 
 
38 Poly(ethene), nylon and Terylene are all polymers. 
 

From which small units are all polymers made? 

A alkenes 

B monomers 

C plastics 

D proteins 
 
 
39 Which property is a property of aqueous ethanoic acid? 

A It rapidly decolourises aqueous bromine. 

B It has a sweet smell. 

C It reacts with magnesium ribbon. 

D It turns red litmus blue. 
 
 
40 The diagram shows part of the molecule of a polymer. 
 

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

 
 

Which diagram shows the monomer from which this polymer could be manufactured? 
 

A B C D

H H

H

H

C H C

H

H

C H

H

H

H C

H

H

C O

H

H

HC C

H

H

H

H
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1 Diagrams R, S and T represent the three states of matter. 
 

TSR  
 

Which change occurs during freezing? 

A R → S B S → T C T → R D T → S 
 
 
2 A student needs to measure 22 cm3 of water at 40 °C. 
 

Which apparatus is required? 

A beaker and stopwatch 

B beaker and thermometer 

C measuring cylinder and stopwatch 

D measuring cylinder and thermometer 
 
 
3 A compound, X, has a melting point of 71 °C and a boiling point of 375 °C. 
 

Which statement about X is correct? 

A It is a liquid at 52 °C and a gas at 175 °C. 

B It is a liquid at 69 °C and a gas at 380 °C. 

C It is a liquid at 75 °C and a gas at 350 °C. 

D It is a liquid at 80 °C and a gas at 400 °C. 
 
 
4 Which method is used to obtain a concentrated solution of ethanol from a dilute solution of 

ethanol dissolved in water? 
 

A crystallisation 

B distillation 

C filtration 

D paper chromatography 
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5 Which definition of isotopes is correct? 

A atoms of the same element that have the same number of electrons and nucleons 

B atoms of the same element that have the same number of neutrons and protons 

C atoms of the same element that have the same number of protons but a different number of 
electrons 

D atoms of the same element that have the same number of protons but a different number of 
nucleons 

 
 
6 Which statement about a molecule of ammonia, NH3, is correct? 

A Each hydrogen atom donates a pair of electrons to a nitrogen atom. 

B There are double covalent bonds between the nitrogen atom and the hydrogen atoms. 

C There are single covalent bonds between its hydrogen atoms. 

D There are three shared pairs of electrons in the molecule. 
 
 
7 The electronic structures of atoms Q and R are shown. 
 

Q R

 
 

Q and R form an ionic compound. 
 

What is the formula of the compound? 

A QR7 B Q2R4 C QR D Q7R 
 
 
8 Which substance is a macromolecule? 

A ammonia 

B carbon dioxide 

C diamond 

D water 
 
 
9 What is the relative formula mass of aluminium oxide, Al 2O3? 

A 43 B 70 C 102 D 113 
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10 Which products are initially obtained at each electrode during the electrolysis of concentrated 
aqueous sodium chloride? 

 
 cathode anode 

A hydrogen chlorine 

B hydrogen oxygen 

C sodium chlorine 

D sodium oxygen 
 
 
11 Heat energy is produced when hydrocarbons burn in air. 
 

Which equations represent this statement? 
 

1 C2H5OH  +  3O2  →  2CO2  +  3H2O 

2 C2H4  +  3O2  →  2CO2  +  2H2O 

3 CH4  +  2O2  →  CO2  +  2H2O 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
12 Which statements about exothermic and endothermic reactions are correct? 
 

1 During an exothermic reaction, heat is given out. 

2 The temperature of an endothermic reaction goes up because heat is taken in. 

3 Burning methane in the air is an exothermic reaction. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
13 Which changes are physical changes? 
 

1 melting ice to form water 

2 burning hydrogen to form water 

3 adding sodium to water 

4 boiling water to form steam 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
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14 Which colour change is seen when hydrated cobalt(II) chloride is heated so that it becomes 
anhydrous cobalt(II) chloride? 

A blue to pink 

B blue to white 

C pink to blue 

D white to blue 
 
 
15 A student was investigating the reaction between marble chips and dilute hydrochloric acid. 
 

bung

marble
chips 25 cm3 of dilute

hydrochloric acid

gas syringe

 
 

Which changes slow down the rate of reaction? 
 

 temperature 
of acid 

concentration 
of acid 

surface area 
of marble chips 

A decrease decrease decrease 

B decrease decrease increase 

C increase decrease decrease 

D increase increase increase 
 
 



6 

© UCLES 2017 0620/13/M/J/17  

16 The reactions shown may occur in the air during a thunder-storm. 
 

N2  +  O2  →  2NO 

2NO  +  O2  →  2NO2 

NO  +  O3  →  NO2  +  O2 
 

Which row shows what happens to the reactant molecules in each of these reactions? 
 

 N2 NO O3 

A oxidised oxidised oxidised 

B oxidised oxidised reduced 

C reduced reduced oxidised 

D reduced reduced reduced 
 
 
17 Three separate experiments are carried out on a solution of substance X. 
 

1 A gas is produced when X is heated with ammonium chloride. 

2 Methyl orange is yellow when added to X. 

3 There is no reaction between X and sodium carbonate. 
 

Which type of substance is X? 

A acid 

B base 

C indicator 

D salt 
 
 
18 Farmers spread slaked lime (calcium hydroxide) on their fields to neutralise soils that are too 

acidic for crops to grow well. 
 

Which ion in slaked lime neutralises the acid in the soil? 

A Ca2+ B H+ C O2– D OH– 
 
 
19 Which salt preparation uses a burette and a pipette? 

A calcium nitrate from calcium carbonate and nitric acid 

B copper(II) sulfate from copper(II) hydroxide and sulfuric acid 

C potassium chloride from potassium hydroxide and hydrochloric acid 

D zinc chloride from zinc and hydrochloric acid 
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20 Aqueous sodium hydroxide reacts with an aqueous solution of compound Y to give a green 
precipitate. 

 
 Aqueous ammonia also reacts with an aqueous solution of compound Y to give a green 

precipitate. 
 

In each case the precipitate is insoluble when an excess of reagent is added. 
 

Which ion is present in Y? 

A chromium(III) 

B copper(II) 

C iron(II) 

D iron(III) 
 
 
21 Period 3 of the Periodic Table is shown. 
 

Na Mg Al Si P S Cl Ar 

 
What increases from left to right across Period 3? 

A density 

B melting point 

C non-metallic character 

D the number of electron shells 
 
 
22 Which element is less reactive than the other members of its group in the Periodic Table? 

A astatine 

B caesium 

C fluorine 

D rubidium 
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23 An element has the following properties. 
 

● It forms coloured compounds. 

● It acts as a catalyst. 

● It melts at 1539 °C. 
 

In which part of the Periodic Table is the element found? 

A Group I 

B Group VII 

C Group VIII 

D transition elements 
 
 
24 Why are weather balloons sometimes filled with helium rather than hydrogen? 

A Helium is found in air. 

B Helium is less dense than hydrogen. 

C Helium is more dense than hydrogen. 

D Helium is unreactive. 
 
 
25 Element E: 
 

• forms an alloy 

• has a basic oxide 

• is below hydrogen in the reactivity series. 
 

What is E? 

A carbon 

B copper 

C sulfur 

D zinc 
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26 Which row shows how the metal reacts? 
 

 metal reacts with 
dilute acid 

reacts rapidly with 
cold water 

reacts with 
steam 

A calcium    

B copper    

C magnesium    

D zinc    
 
 
27 Which statement about the extraction of iron from hematite is correct? 

A Air is blown into the blast furnace to oxidise the molten iron. 

B Carbon dioxide is reduced by coke to carbon monoxide. 

C Hematite is oxidised by carbon to molten iron. 

D The slag produced is denser than molten iron. 
 
 
28 Stainless steel is an alloy of iron and other metals. It is strong and does not rust but it costs much 

more than normal steel. 
 

What is not made from stainless steel? 

A cutlery 

B pipes in a chemical factory 

C railway lines 

D saucepans 
 
 
29 The diagram shows some uses of water in the home. 
 

1 2 3  
 

For which uses is it important for the water to have been treated? 

A 1 only B 2 only C 3 only D 1, 2 and 3 
 
 



10 

© UCLES 2017 0620/13/M/J/17  

30 Which pollutant gas cannot be produced by the combustion of fossil fuels (coal, petroleum and 
natural gas)? 

A carbon monoxide 

B methane 

C nitrogen dioxide 

D sulfur dioxide 
 
 
31 A farmer wrongly adds two substances to the soil at the same time. 
 

They react together to form a gas which turns damp red litmus blue. 
 

What are the two substances? 

A a basic oxide and a potassium salt 

B a basic oxide and an ammonium salt 

C an acidic oxide and a potassium salt 

D an acidic oxide and an ammonium salt 
 
 
32 In which process is carbon dioxide not formed? 

A burning of natural gas 

B fermentation 

C heating lime 

D respiration 
 
 
33 Two equations are shown. 
 

reaction 1 CaCO3  →  CaO  +  CO2 

reaction 2 CaO  +  H2O  →  Ca(OH)2 
 

Which terms describe reactions 1 and 2? 
 

 reaction 1 reaction 2 

A reduction hydration 

B reduction hydrolysis 

C thermal decomposition hydration 

D thermal decomposition hydrolysis 
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34 The structures of three substances are shown. 
 

H C

H

H

O H H C

H

H

C

H

H

O H H C

H

H

C

H

H

C

H

H

O H

 
 

Why do these substances all belong to the same homologous series? 

A They are all compounds. 

B They are all saturated. 

C They all contain oxygen. 

D They all contain the same functional group. 
 
 
35 Fuel oil, gasoline, kerosene and naphtha are four fractions obtained from the fractional distillation 

of petroleum. 
 

What is the order of the boiling points of these fractions? 
 

 highest boiling point → lowest boiling point 

A fuel oil → kerosene → gasoline → naphtha 

B fuel oil → kerosene → naphtha → gasoline 

C gasoline → naphtha → kerosene → fuel oil 

D naphtha → gasoline → kerosene → fuel oil 
 
 
36 Which process produces alkenes from alkanes? 

A combustion 

B cracking 

C fermentation 

D polymerisation 
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37 Poly(ethene) is made from ethene. 
 

Ethene is ......1...... hydrocarbon because it contains a carbon to carbon ......2...... bond. 
 

The general name given to small molecules that undergo polymerisation is ......3...... . 
 

Which words complete gaps 1, 2 and 3? 
 

 1 2 3 

A an unsaturated double monomers 

B an unsaturated single alkenes 

C a saturated double alkenes 

D a saturated single monomers 
 
 
38 Which reaction is used to manufacture ethanol? 

A reacting ethane with oxygen in the presence of a catalyst 

B reacting ethane with steam in the presence of a catalyst 

C reacting ethene with steam in the presence of a catalyst 

D reacting glucose with steam in the presence of a catalyst 
 
 
39 Which statement about aqueous ethanoic acid is not correct? 

A It effervesces with sodium carbonate. 

B It neutralises aqueous sodium hydroxide. 

C It turns blue litmus from blue to red. 

D It turns methyl orange from orange to yellow. 
 
 
40 The diagram shows part of the molecule of a polymer. 
 

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

H

H

C

 
 

Which diagram shows the monomer from which this polymer could be manufactured? 
 

A B C D

H H

H

H

C H C

H

H

C H

H

H

H C

H

H

C O

H

H

HC C

H

H

H

H

 
 



13 

© UCLES 2017 0620/13/M/J/17  

BLANK PAGE



14 

© UCLES 2017 0620/13/M/J/17  

BLANK PAGE



15 

 
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. 
 
© UCLES 2017 0620/13/M/J/17  

BLANK PAGE



16 

© UCLES 2017 0620/13/M/J/17  

G
ro

up

Th
e 

Pe
rio

di
c 

Ta
bl

e 
of

 E
le

m
en

ts

1 H
hy

dr
og

en
1

2 H
e

he
liu

m
4

I
II

III
IV

V
V

I
V

II
V

III

3 Li
lit

hi
um 7

4 B
e

be
ry

lli
um

9

at
om

ic
 n

um
be

r

at
om

ic
 s

ym
bo

l

K
ey

na
m

e
re

la
tiv

e 
at

om
ic

 m
as

s

11 N
a

so
di

um
23

12 M
g

m
ag

ne
si

um
24

19 K
po

ta
ss

iu
m

39

20 C
a

ca
lc

iu
m

40

37 R
b

ru
bi

di
um

85

38 S
r

st
ro

nt
iu

m
88

55 C
s

ca
es

iu
m

13
3

56 B
a

ba
riu

m
13

7

87 Fr
fra

nc
iu

m
–

88 R
a

ra
di

um –

5 B bo
ro

n
11 13 A
l

al
um

in
iu

m
27 31 G
a

ga
lli

um
70 49 In in
di

um
11

5

81 Tl
th

al
liu

m
20

4

6 C
ca

rb
on

12 14 S
i

si
lic

on
28 32 G
e

ge
rm

an
iu

m
73 50 S
n tin 11
9

82 P
b

le
ad

20
7

22 Ti
tit

an
iu

m
48 40 Zr

zi
rc

on
iu

m
91 72 H
f

ha
fn

iu
m

17
8

10
4

R
f

ru
th

er
fo

rd
iu

m
–

23 V
va

na
di

um
51 41 N
b

ni
ob

iu
m

93 73 Ta
ta

nt
al

um
18

1

10
5

D
b

du
bn

iu
m

–

24 C
r

ch
ro

m
iu

m
52 42 M
o

m
ol

yb
de

nu
m

96 74 W
tu

ng
st

en
18

4

10
6

S
g

se
ab

or
gi

um
–

25 M
n

m
an

ga
ne

se
55 43 Tc

te
ch

ne
tiu

m
– 75 R
e

rh
en

iu
m

18
6

10
7

B
h

bo
hr

iu
m

–

26 Fe iro
n

56 44 R
u

ru
th

en
iu

m
10

1

76 O
s

os
m

iu
m

19
0

10
8

H
s

ha
ss

iu
m

–

27 C
o

co
ba

lt
59 45 R
h

rh
od

iu
m

10
3

77 Ir
iri

di
um

19
2

10
9

M
t

m
ei

tn
er

iu
m

–

28 N
i

ni
ck

el
59 46 P
d

pa
lla

di
um

10
6

78 P
t

pl
at

in
um

19
5

11
0

D
s

da
rm

st
ad

tiu
m

–

29 C
u

co
pp

er
64 47 A
g

si
lv

er
10

8

79 A
u

go
ld

19
7

11
1

R
g

ro
en

tg
en

iu
m

–

30 Zn zi
nc 65 48 C
d

ca
dm

iu
m

11
2

80 H
g

m
er

cu
ry

20
1

11
2

C
n

co
pe

rn
ic

iu
m

–

11
4 Fl

fle
ro

vi
um

–

11
6

Lv
liv

er
m

or
iu

m
–

7 N
ni

tro
ge

n
14 15 P

ph
os

ph
or

us
31 33 A
s

ar
se

ni
c

75 51 S
b

an
tim

on
y

12
2

83 B
i

bi
sm

ut
h

20
9

8 O
ox

yg
en

16 16 S su
lfu

r
32 34 S
e

se
le

ni
um

79 52 Te
te

llu
riu

m
12

8

84 P
o

po
lo

ni
um

–

9 F
flu

or
in

e
19 17 C
l

ch
lo

rin
e

35
.5

35 B
r

br
om

in
e

80 53 I
io

di
ne

12
7

85 A
t

as
ta

tin
e

–

10 N
e

ne
on 20 18 A
r

ar
go

n
40 36 K
r

kr
yp

to
n

84 54 X
e

xe
no

n
13

1

86 R
n

ra
do

n
–

21 S
c

sc
an

di
um

45 39 Y
yt

tri
um 89

57
–7

1
la

nt
ha

no
id

s

89
–1

03
ac

tin
oi

ds

57 La
la

nt
ha

nu
m

13
9

89 A
c

la
nt

ha
no

id
s

ac
tin

oi
ds

Th
e 

vo
lu

m
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4  

dm
3  a

t r
oo

m
 te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

(r.
t.p

.).

ac
tin

iu
m

–

58 C
e

ce
riu

m
14

0

90 Th th
or

iu
m

23
2

59 P
r

pr
as

eo
dy

m
iu

m
14

1

91 P
a

pr
ot

ac
tin

iu
m

23
1

60 N
d

ne
od

ym
iu

m
14

4

92 U
ur

an
iu

m
23

8

61 P
m

pr
om

et
hi

um
– 93 N
p

ne
pt

un
iu

m
–

62 S
m

sa
m

ar
iu

m
15

0

94 P
u

pl
ut

on
iu

m
–

63 E
u

eu
ro

pi
um

15
2

95 A
m

am
er

ic
iu

m
–

64 G
d

ga
do

lin
iu

m
15

7

96 C
m

cu
riu

m
–

65 Tb te
rb

iu
m

15
9

97 B
k

be
rk

el
iu

m
–

66 D
y

dy
sp

ro
si

um
16

3

98 C
f

ca
lif

or
ni

um
–

67 H
o

ho
lm

iu
m

16
5

99 E
s

ei
ns

te
in

iu
m

–

68 E
r

er
bi

um
16

7

10
0

Fm fe
rm

iu
m

–

69 Tm th
ul

iu
m

16
9

10
1

M
d

m
en

de
le

vi
um

–

70 Y
b

yt
te

rb
iu

m
17

3

10
2

N
o

no
be

liu
m

–

71 Lu lu
te

tiu
m

17
5

10
3 Lr

la
w

re
nc

iu
m

–

 


