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1  Which statement about liquids and gases is correct?

 A 1 cm3 of gas contains more particles than 1 cm3 of liquid.

 B A given mass of liquid has a fixed volume at room temperature.

 C Particles in a liquid can easily be forced closer together.

 D Particles in a liquid have fixed positions.

2  Mineral wool soaked in aqueous ammonia is placed in the apparatus shown.

mineral wool soaked
in aqueous ammonia

damp red
litmus paper

 After five minutes, the damp red litmus paper turns blue.

 Which process led to this change?

 A condensation

 B crystallisation

 C diffusion

 D distillation

3  Which pair of atoms contains the same number of neutrons?

 A Co27
59  and Ni28

59

 B Cu29
64  and Cu29

65

 C Cu29
64  and Zn30

65

 D Cu29
65  and Zn30

65

4  Which statement describes the bonding in sodium chloride?

 A A shared pair of electrons between two atoms leading to a noble gas configuration.

 B A strong force of attraction between oppositely charged ions.

 C A strong force of attraction between two molecules.

 D A weak force of attraction between oppositely charged ions.
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5  A covalent molecule M contains a total of four shared electrons.

 What is M?

 A ammonia, NH3

 B hydrogen chloride, HCl

 C methane, CH4

 D water, H2O

6  The ‘lead’ in a pencil is made of a mixture of graphite and clay.

‘lead’

 When the percentage of graphite is increased, the pencil moves across the paper more easily.

 Which statement explains this observation?

 A Graphite has a high melting point.

 B Graphite is a form of carbon.

 C Graphite is a lubricant.

 D Graphite is a non-metal.

7  A compound with the formula XO2 has a relative formula mass of 64.

 What is X?

 A cadmium

 B copper

 C gadolinium

 D sulfur



4

0620/01/SP/23© UCLES 2020

8  When molten lead(II) bromide is electrolysed using platinum electrodes, what is observed at each 
electrode?

negative electrode positive electrode

A bubbles of a colourless gas bubbles of a brown gas

B bubbles of a colourless gas bubbles of a colourless gas

C shiny grey liquid bubbles of a brown gas

D shiny grey liquid bubbles of a colourless gas

9  Aqueous nickel(II) sulfate is used as the electrolyte to electroplate a piece of steel with nickel.

 Which materials are used as the negative electrode and positive electrode?

negative electrode positive electrode

A carbon steel

B nickel steel

C platinum nickel

D steel nickel

10  Which row shows the waste products released from the exhaust of a vehicle powered using a 
hydrogen–oxygen fuel cell?

carbon dioxide oxides of nitrogen water

A   

B   

C   

D   
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11  A reaction pathway diagram is shown.
 

energy

progress of reaction

reactants

products

 Which statement about the reaction is correct?

 A Heat is released.

 B It is a combustion reaction.

 C It is an endothermic reaction.

 D The temperature increases.

12  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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13  The diagram shows an experiment to measure the rate of a chemical reaction. 
 

dilute
hydrochloric acid

metal water

measuring cylinder

 Which change decreases the rate of reaction?

 A adding water to the flask

 B heating the flask during the reaction

 C using more concentrated acid

 D using powdered metal

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

15  Which equation shows an oxidation reaction?

 A C  +  O2  →  CO2

 B CaCO3  →  CaO  +  CO2

 C CaO  +  2HCl  →  CaCl 2  +  H2O

 D N2O4  →  2NO2
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16  Farmers spread calcium hydroxide on their fields to neutralise soils that are too acidic for crops to 
grow well.

 Which ion neutralises the acid in the soil?

 A Ca2+ B H+  C O2–  D OH–

17  Four different solutions, J, K, L and M, are tested with universal indicator.

solution J K L M

colour with 
universal indicator green red purple orange

 Which solutions are acidic?

 A J and M B K and M C K only D L only

18  Period 3 of the Periodic Table is shown.

Na Mg Al Si P S Cl Ar

 What increases from Na to Ar across Period 3?

 A density

 B melting point

 C non-metallic character

 D the number of electron shells

19  Sodium and rubidium are elements in Group I of the Periodic Table.

 Which statement is correct?

 A Sodium atoms have more electrons than rubidium atoms.

 B Sodium has a lower density than rubidium.

 C Sodium has a lower melting point than rubidium.

 D Sodium is more reactive than rubidium.
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20  Chlorine, bromine and iodine are elements in Group VII of the Periodic Table.

 Which statement about these elements is correct?

 A The colour gets lighter down the group.

 B The density decreases down the group.

 C They are all gases at room temperature and pressure.

 D They are all non-metals.

21  Which row describes the properties of a typical transition element?

melting point forms coloured 
compounds

can act as a 
catalyst

A high no no

B high yes yes

C low no yes

D low yes no

22  Which statement about the noble gases is correct?

 A Noble gases are diatomic molecules.

 B Noble gases are reactive gases.

 C Noble gases have full outer electron shells.

 D The noble gases are found on the left-hand side of the Periodic Table.

23  What is a property of all metals?

 A conducts electricity

 B hard

 C low melting point

 D reacts with water

24 Which statement explains why aluminium is used in the manufacture of aircraft?

 A It conducts heat well.

 B It has a low density.

 C It is a good insulator.

 D It is easy to recycle.



9

0620/01/SP/23© UCLES 2020 [Turn over

25  Which diagram represents a solid alloy?

A B C D

26  Metals W, X, Y and Z are reacted with dilute hydrochloric acid.

 The oxides of metals W, X, Y and Z are heated with carbon.

 The results are shown.

reaction W X Y Z

metal + dilute 
hydrochloric acid fizzing fizzing violent fizzing no reaction

metal oxide + 
carbon and heat no reaction metal 

produced no reaction metal 
produced

 What is the order of reactivity of the metals? 

most reactive least reactive

A Y W X Z

B Y X W Z

C Z W X Y

D Z X W Y
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27  The diagrams show experiments involving the rusting of iron.

water boiled to
remove the air

water anhydrous
calcium chloride
to dry the air

oil
iron nails

test-tube Q test-tube Rtest-tube P

 A student predicted the following results.

  1 In test-tube P, the iron nails rust.

  2 In test-tube Q, the iron nails do not rust.

  3 In test-tube R, the iron nails do not rust.

 Which predictions are correct?

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

28 Which statement about the extraction of iron in a blast furnace is correct?

 A Calcium oxide reacts with basic impurities.

 B Carbon is burnt to provide heat.

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

 D The raw materials are bauxite, limestone and coke.

29  Which process is used to convert calcium carbonate into calcium oxide?

 A electrolysis

 B fractional distillation

 C incomplete combustion

 D thermal decomposition
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30  Which substance is beneficial to aquatic life?

 A dissolved oxygen

 B phosphates

 C plastics 

 D sewage

31  A new planet has been discovered and its atmosphere has been analysed.

atmosphere

planet

 The table shows the composition of its atmosphere.

gas percentage by volume

carbon dioxide 4

nitrogen 72

oxygen 24

 Which gases are present in the atmosphere of the planet in a higher percentage than they are in 
the Earth’s atmosphere?

 A carbon dioxide and oxygen

 B carbon dioxide only

 C nitrogen and oxygen

 D nitrogen only

32  Which statement is correct?

 A Atmospheric carbon dioxide is not a cause of climate change.

 B Atmospheric carbon monoxide is produced by complete combustion of carbon-containing 
fuels.

 C Burning natural gas decreases the level of carbon dioxide in the atmosphere.

 D Decomposition of vegetation causes an increase in atmospheric methane.
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33  A plastic combusts to form sulfur dioxide, SO2, and hydrogen chloride, HCl.

 How could both gases be removed from the air?

 A Pass the gases over solid anhydrous cobalt(II) chloride.

 B Pass the gases over solid damp calcium oxide.

 C Pass the gases through a catalytic converter.

 D Pass the gases through filter paper.

34  Limestone fizzes and dissolves in dilute hydrochloric acid.  

 What is the word equation for this reaction?

 A calcium carbonate  +  hydrochloric acid  →  calcium chloride  +  carbon dioxide

 B calcium carbonate  +  hydrochloric acid  →  calcium chloride  +  water  +  carbon dioxide

 C calcium hydroxide  +  hydrochloric acid  →  calcium chloride  +  hydrogen 

 D calcium oxide  +  hydrochloric acid  →  calcium chloride  +  water

35 Three equations involving organic compounds are shown.

 C4H10  →  C2H4  +  C2H6 

 C2H4  +  H2O  →  C2H5OH 

 C2H5OH  +  3O2  →  2CO2  +  3H2O 

 How many different homologous series are shown in these equations?

 A 1   B 2  C 3  D 4

36 Petroleum is a mixture of different hydrocarbons.

 Which process is used to separate the petroleum into groups of similar hydrocarbons?

 A combustion

 B cracking

 C fractional distillation

 D reduction
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37  Ethene is a hydrocarbon.

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

type of covalent 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  Which statements about ethanoic acid are correct?

  1 It turns universal indicator purple.

  2 It reacts with magnesium to form hydrogen gas.

  3 It reacts with calcium carbonate to form carbon dioxide gas.

  4 It decolourises aqueous bromine.

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

39  Five steps in an acid–base titration are shown. 

  1  Slowly add the acid from a burette into a conical flask until the indicator becomes 
colourless.

  2 Add thymolphthalein.

  3 Use a volumetric pipette to add a fixed volume of alkali to a conical flask.

  4 Read and record the initial volume of acid in the burette.

  5 Read and record the final volume of acid in the burette.

 What is the correct order of these steps to complete an acid–base titration?

 A 2  →  4  →  1  →  5  →  3

 B 3  →  2  →  4  →  1  →  5 

 C 3  →  4  →  1  →  5  →  2

 D 4  →  3  →  1  →  2  →  5
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40  The chromatogram obtained from four mixtures of dyes, P, Q, R and S, is shown.
 

baseline

solvent front

P Q R S

 What is the total number of different dyes identified in the four mixtures?

 A 3   B 4  C 5  D 8
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