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1 A gas is placed in a sealed container with a fixed volume. 
 

The gas is heated. 
 

Which statements are correct? 
 

1 The gas molecules move around faster. 

2 The gas particles collide with the walls of the container more frequently. 

3 The pressure in the container decreases. 
 

A 1 and 2 B 1 only C 2 and 3 D 2 only 
 
 
2 A sample of ethanol is heated at a constant rate. 
 

The heating curve for this sample is shown. 
 

temperature

time

1

2 3

4 5

6

 
 

Which statement about the heating curve is correct? 

A Ethanol changes its physical state between 3 and 4. 

B Ethanol condenses between 2 and 3. 

C Energy is absorbed between 3 and 4 but not absorbed between 4 and 5. 

D More energy is absorbed between 4 and 5 than between 2 and 3. 
 
 
3 Which atom has an equal number of protons, neutrons and electrons? 

A 40Ar B 1H C 23Na D 14N 
 
 
4 The only naturally occurring isotopes in a sample of europium are 151Eu and 153Eu. This sample of 

europium has a relative atomic mass, Ar, of 152. 
 

What is the percentage of 151Eu present in this sample to three significant figures? 

A 0.987% B 50.0% C 76.0% D 98.7% 
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5 Which statement about potassium chloride is correct? 

A It has a high melting point because it is a giant structure with strong covalent bonds. 

B It conducts electricity when solid because of its oppositely charged ions. 

C It conducts electricity when molten because its ions can move. 

D It is insoluble in water because of its strong bonding. 
 
 
6 Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of 

nitrogen? 
 

N N

A

N N

B

N N

C

N N

D

 
 
 
7 Which statement about silicon(IV) oxide is correct? 

A It contains silicon ions and oxide ions arranged in a giant lattice. 

B It is used in electrical circuits because it can conduct electricity. 

C Its bonds each contain one shared pair of electrons. 

D Its atoms are arranged in the same way as the atoms in graphite. 
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8 Three organic molecules are described. 
 

● The molecular formula of propanoic acid is CH3CH2COOH. 

● The molecular formula of lactic acid is CH3CH(OH)COOH. 

● A glucose molecule consists of 6 carbon atoms, 6 oxygen atoms and 12 hydrogen 
atoms only. 

 
Which molecules have the same empirical formula? 

A propanoic acid, lactic acid and glucose 

B propanoic acid and lactic acid only 

C propanoic acid and glucose only 

D lactic acid and glucose only 
 
 
9 Calcium carbonate reacts with dilute hydrochloric acid. 
 

The equation for the reaction is shown. 
 

CaCO3  +  2HCl    CaCl 2  +  H2O  +  CO2 
 

1.00 g of calcium carbonate is added to 50.0 cm3 of 0.0500 mol / dm3 hydrochloric acid. 
 

Which volume of carbon dioxide is made in this reaction? 

A 30 cm3 B 60 cm3 C 120 cm3 D 240 cm3 
 
 
10 The diagram shows the electroplating of a steel object. 
 

steel objectcopper electrode

aqueous copper(II) sulfate

+ –power
supply

 
 

A student makes three statements. 
 

1 The steel object turns a reddish-brown colour. 

2 The aqueous copper(II) sulfate changes to a paler blue colour. 

3 The copper electrode becomes thinner. 
 

Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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11 Concentrated aqueous sodium chloride is electrolysed using inert electrodes. 
 

Which equation shows the correct ionic half-equation for the reaction at the anode? 

A Cl –  +  e–    Cl 

B 2Cl –    Cl 2  +  2e– 

C H+    H  +  e– 

D 2H+  +  2e–    H2 
 
 
12 Which equation represents the overall reaction in a hydrogen–oxygen fuel cell? 

A 2H2  +  O2    2H2O 

B 2H2O    2H2  +  O2 

C H2  +  O2    H2O2 

D H2O2    H2  +  O2 
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13 Water is added to anhydrous copper(II) sulfate in a test-tube. 
 

The mixture becomes hot. 
 

Which type of reaction and reaction pathway diagram apply to this reaction? 
 

 type of reaction reaction pathway diagram 

A endothermic energy

progress of reaction

reactants

products

 

B endothermic 
reactants

products

energy

progress of reaction  

C exothermic energy

progress of reaction

reactants

products

 

D exothermic 
reactants

products

energy

progress of reaction  
 
 
14 The equation represents the reaction between ethanoic acid and ethanol. 
 

CH3COOH  +  CH3CH2OH    CH3COOCH2CH3  +  H2O 
 

Which type of reaction does this show? 

A addition 

B neutralisation 

C reduction 

D reversible 
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15 The graph shows the results of adding excess calcium carbonate to hydrochloric acid at 50 °C 
and at 30 °C. Only the temperature is changed. 

 

total volume of
carbon dioxide
given off / cm3

time / s0
0

50 °C

30 °C

 
 

Which row describes the reacting particles at 30 °C compared to those at 50 °C? 
 

 
frequency 

of collisions 
between particles 

average 
kinetic energy 

of particles 

A higher higher 

B higher lower 

C lower higher 

D lower lower 
 
 
16 Industrially, ammonia is made by the Haber process. The equation is shown. 
 
 N2(g)  +  3H2(g)    2NH3(g) H = –92 kJ / mol 
 

The conditions used are 450 °C and 200 atm. 
 

Which statements about the conditions are correct? 
 

1 Temperatures below 450 °C give a lower rate of reaction. 

2 Temperatures below 450 °C give a lower yield of ammonia. 

3 Pressures above 200 atm give a lower yield of ammonia. 

4 Pressures above 200 atm are too expensive to maintain. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
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17 Ethanol is warmed with acidified aqueous potassium manganate(VII). 
 

Which row describes the type of reaction of the ethanol and the colour change observed in the 
reaction mixture? 

 
 type of reaction colour change 

A oxidation colourless to purple 

B oxidation purple to colourless 

C reduction colourless to purple 

D reduction purple to colourless 
 
 
18 Two experiments involving acids R or S are done. 
 

● 0.10 mol of acid R completely dissolves in 500 cm3 of water. 0.0048 mol of acid R is 
dissociated in the solution. 

● 0.10 mol of acid S completely dissolves in 500 cm3 of water. 0.0179 mol of acid S is 
dissociated in the solution. 

 
Which statement about acids R and S is correct? 

A Acid R is a strong acid, and acid S is a weak acid. 

B Acid R is a weak acid, and acid S is a strong acid. 

C Acid R and acid S are both strong acids. 

D Acid R and acid S are both weak acids. 
 
 
19 Lead(II) sulfate is an insoluble salt. 
 

Which process is not used to prepare a pure sample of this salt? 

A crystallisation 

B drying 

C filtration 

D precipitation 
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20 The formulae of two hydrated salts are shown. 
 

● CuSO4•xH2O 

● CoCl 2•yH2O 
 

What are the values of x and y? 
 

 x y 

A 5 5 

B 5 6 

C 6 5 

D 6 6 
 
 
21 The properties of the elements change from left to right across the Periodic Table. 
 

Which statement describes how the properties change across Period 3? 

A Elements change from gases to solids. 

B Elements change from non-conductors to electrical conductors. 

C Elements change from metal to non-metal. 

D Elements have a decreasing number of electron shells. 
 
 
22 Which property decreases down Group VII of the Periodic Table, from chlorine to iodine? 

A atomic number 

B density 

C reactivity 

D melting point 
 
 
23 Some properties of elements are listed. 
 

1 They have good electrical conductivity. 

2 They have high melting points. 

3 They are malleable. 

4 They have ions with variable oxidation numbers. 
 

Which properties are correct for both iron and lithium? 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
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24 Two statements about noble gases are listed. 
 

1 Noble gases are reactive, monatomic gases. 

2 Noble gases all have a full outer shell of electrons. 
 

Which statements about noble gases are correct? 

A Both statements are correct, and statement 2 explains statement 1. 

B Both statements are correct but statement 2 does not explain statement 1. 

C Statement 1 is correct but statement 2 is not correct. 

D Statement 2 is correct but statement 1 is not correct. 
 
 
25 Which statement about the properties and uses of copper is correct? 

A It is used in electrical wiring, and it is ductile. 

B It is mixed with tin to make the alloy brass. 

C It is used in overhead electrical cables because it has a low density. 

D It is used in takeaway food containers because of its resistance to corrosion. 
 
 
26 Three statements about solid Z are listed. 
 

● It reacts with dilute hydrochloric acid to produce hydrogen. 

● It reacts very slowly with cold water and quickly with steam. 

● It is a good thermal conductor. 
 

What is solid Z? 

A gold 

B magnesium 

C potassium 

D silver 
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27 Four metals J, K, L and M are added separately to aqueous solutions of their ions. 
 

The results are shown. 
 

 aqueous ions  

metal J2+ K2+ L2+ M2+  

J     key 

K      = reaction 

L      = no reaction 

M      
 

Which statement about the metals is correct? 

A J has a greater tendency to form positive ions than K. 

B L has a greater tendency to form positive ions than J. 

C K has a greater tendency to form positive ions than L. 

D M has a greater tendency to form positive ions than K. 
 
 
28 Which process is used in the extraction of iron from hematite? 

A electrolysis 

B precipitation 

C reduction 

D fractional distillation 
 
 
29 Galvanising prevents iron from rusting. 
 

Which statements about galvanising are correct? 
 

1 Galvanising involves coating the iron with silver. 

2 Galvanising prevents oxygen and water from coming into contact with the iron. 

3 Galvanising works because the metal coating loses electrons more readily than iron. 
 

A 1, 2 and 3 B 1 and 3 only C 2 and 3 only D 2 only 
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30 Nitrogen, phosphorus and potassium are essential elements for improved plant growth. 
 

Which mixture provides all three essential elements? 
 

 mixture formulae 

A 
 
 

ammonium phosphate 
+ 

potassium chloride 

(NH4)3PO4 
+ 

KCl 

B 
 
 

ammonium phosphate 
+ 

ammonium nitrate 

(NH4)3PO4 
+ 

NH4NO3 

C 
 
 

ammonium phosphate 
+ 

ammonium chloride 

(NH4)3PO4 
+ 

NH4Cl 

D 
 
 

ammonium nitrate 
+ 

potassium chloride 

NH4NO3 
+ 

KCl 
 
 
31 Which statements help explain why an increasing amount of carbon dioxide or methane in the 

atmosphere causes global warming? 
 

1 Carbon dioxide absorbs thermal energy from the Earth. 

2 Methane does not absorb thermal energy from the Sun. 

3 Carbon dioxide does not reflect thermal energy from the Sun to the Earth. 

4 Methane reflects thermal energy from the Earth back to the Earth. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
32 The exhaust gases from cars contain oxides of nitrogen. 
 

How are these oxides of nitrogen formed? 

A Nitrogen and oxygen from the air react together at the high temperatures in the engine. 

B Nitrogen and oxygen from the petrol react together in the car exhaust. 

C Nitrogen from the petrol reacts with oxygen at the high temperatures in the engine. 

D Nitrogen reacts with oxygen from the air in the catalytic converter. 
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33 The structural formula of methyl ethanoate is CH3COOCH3. 
 

Which compounds are structural isomers of methyl ethanoate? 
 

1 HCOOCH2CH3 

2 CH3CH2COOH 

3 HOCH2CH2CH2OH 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
34 What is the total number of covalent bonds in one molecule of propane? 

A 8 B 9 C 10 D 11 
 
 
35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam. 
 

Which row is correct? 
 

 fermentation ethene + steam 

A uses a temperature of 100 °C uses a temperature of 350 °C 

B needs the presence of yeast does not need a catalyst 

C slow reaction fast reaction 

D high yield of ethanol low yield of ethanol 
 
 
36 Some properties of an organic compound, J, are listed. 
 

● It is a liquid at room temperature. 

● It is soluble in water. 

● A solution of J reacts with calcium carbonate to form carbon dioxide. 

● A solution of J has a pH of 3. 
 

In which homologous series does J belong? 

A alkane 

B alkene 

C alcohol 

D carboxylic acid 
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37 The structures of two monomers that are used to make a condensation polymer are shown. 
 

HO C

H

H

C

H

H

C

H

H

OHC CC

OO

OHHO  
 

Which structure represents one repeat unit of the condensation polymer formed? 
 

C

O

C

O

C

H

A

H

C

H

H

C

H

H

C

O

C

O

O C

H

B

H

C

H

H

C O

H

H

C

O

OC

H

D

H

C

H

H

C O

H

H

C

O

C

O

O C

H

C

H

C

H

H

C O

H

H

C

O

 
 
 
38 Which item of apparatus is used to measure 25.0 cm3 of aqueous sodium hydroxide? 
 

A B C D

 
 
 
39 Which method is used to obtain copper(II) sulfate crystals from an aqueous solution of 

copper(II) sulfate? 

A chromatography 

B condensation 

C evaporation 

D filtration 
 
 



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 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series. 
 
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge. 
 
© UCLES 2025 0620/21/M/J/25  

40 A mixture of four different colourless amino acids is analysed by paper chromatography. 
 

The final chromatogram is shown. 
 

solvent front

baseline
 

 
Why does the chromatogram only show three spots? 

A A locating agent is not used. 

B One of the amino acids is insoluble in the solvent. 

C The solvent front is too near the top of the paper. 

D Two of the amino acids have the same Rf value. 
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1 An ice cube melts. 
 

ice cube pool of water  
 

What happens to the molecules of water in the ice cube? 

A They evaporate. 

B They dissolve. 

C They gain energy. 

D They lose energy. 
 
 
2 A sample of a liquid, X, is heated to a temperature above its boiling point. 
 

X is then cooled, so that it condenses and then freezes. 
 

Which graph describes the change in temperature of X over time? 
 

temperature / °C

time / s

A

temperature / °C

time / s

B

temperature / °C

time / s

C

temperature / °C

time / s

D
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3 Which row gives the number of protons, electrons and neutrons in an atom of zinc? 
 

 protons electrons neutrons 

A 30 30 35 

B 30 35 35 

C 35 30 30 

D 35 35 30 
 
 
4 Which particles have the electronic configuration 2,8,8? 
 

1 an argon atom, Ar 

2 an aluminium ion, Al 3+ 

3 a sodium ion, Na+ 

4 a chloride ion, Cl – 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
5 A sample of element Q has two isotopes. 
 

Their relative masses and abundances are shown. 
 

relative mass 
of isotope 

abundance 
/ % 

238 66 

244 34 
 

What is the relative atomic mass of this sample of Q to three significant figures? 

A 240 B 241 C 242 D 243 
 
 
6 Which statement about silicon(IV) oxide, SiO2, is correct? 

A It conducts electricity because it contains delocalised electrons. 

B It has a giant covalent structure with each silicon atom bonded to four oxygen atoms. 

C It is a simple covalent molecule. 

D Its structure is similar to that of graphite. 
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7 When 65 g of zinc reacts with 32 g of sulfur, 97 g of zinc sulfide is produced. 
 

When 65 g of zinc reacts with 40 g of sulfur, the mass of zinc sulfide produced is still 97 g. 
 

Which statement explains this observation? 

A Some of the zinc sulfide evaporates. 

B The reaction rate is slow. 

C The reaction stops before it is complete. 

D Zinc is the limiting reactant. 
 
 
8 Aluminium reacts with iron(III) oxide to form aluminium oxide and iron. 
 

Which chemical equation for the reaction between aluminium and iron(III) oxide is correct? 

A Al  +  FeO    Al O  +  Fe 

B 2Al  +  Fe2O    Al 2O  +  2Fe 

C Al  +  Fe2O3    Al 2O3  +  Fe 

D 2Al  +  Fe2O3    Al 2O3  +  2Fe 
 
 
9 The concentration of a solution of aqueous sodium hydroxide is 0.50 mol / dm3. 
 

Which mass of sodium hydroxide is used to make 500 cm3 of this solution? 

A 10 g B 20 g C 40 g D 160 g 
 
 
10 Molten zinc oxide is electrolysed using inert electrodes. 
 

Which row identifies the product at each electrode? 
 

 anode cathode 

A zinc oxygen 

B hydrogen oxygen 

C oxygen zinc 

D oxygen hydrogen 
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11 Dilute aqueous sodium chloride is electrolysed using platinum electrodes. 
 

What is the half-equation for the reaction at the cathode? 

A 2H+  +  2e–    H2 

B Na+  +  e–    Na 

C 2Cl –    Cl 2  +  2e– 

D 4OH–    2H2O  +  O2  +  4e– 
 
 
12 Hydrogen–oxygen fuel cells can be used to power vehicles. 
 

Which statement about hydrogen–oxygen fuel cells is correct? 

A The equation for the overall reaction is H2  +  O2    H2O2. 

B The only chemical products are water and carbon dioxide. 

C Chemical energy in the fuel is converted into electrical energy. 

D The hydrogen used in hydrogen–oxygen fuel cells is a fossil fuel. 
 
 
13 A reaction pathway diagram is shown. 
 

reactants

products

energy

progress of reaction  
 

Which row identifies the type of reaction and how the temperature of the surroundings changes 
during the reaction? 

 

 type of reaction temperature of 
the surroundings 

A endothermic decreases 

B endothermic increases 

C exothermic decreases 

D exothermic increases 
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14 The average bond energy for the C–H bond is 413 kJ / mol. 
 

What is the enthalpy change when 1.0 mol of methane molecules is formed from carbon and 
hydrogen atoms? 

A –1652 kJ B – 413 kJ C +413 kJ D +1652 kJ 
 
 
15 Which statement describes the effect of adding a catalyst to a chemical reaction? 

A The activation energy, Ea, of the reaction is increased. 

B The enthalpy change, H, of the reaction stays unchanged. 

C The frequency of collisions between the particles is decreased. 

D The kinetic energy of the particles is increased. 
 
 
16 Which row describes the conditions used in the manufacture of sulfuric acid by the 

Contact process? 
 

 catalyst pressure temperature 

A iron high high 

B iron low low 

C vanadium(V) oxide high low 

D vanadium(V) oxide low high 
 
 
17 Which equations show the underlined species acting as a reducing agent? 
 

1 Fe2O3  +  3CO    2Fe  +  3CO2 

2 Fe  +  CuSO4    FeSO4  +  Cu 

3 5Fe2+  +  MnO4
–  +  8H+    5Fe3+  +  Mn2+  +  4H2O 

4 Fe(OH)2  +  H2SO4    FeSO4  +  2H2O 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
18 A farmer incorrectly adds two substances to the soil at the same time. 
 

They react together to form a gas which turns damp red litmus paper 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 
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19 Which row shows the equations for the dissociation of hydrochloric acid and of ethanoic acid in 
aqueous solution? 

 

HCl (aq)  �  H+(aq)  +  Cl –(aq)

hydrochloric acid

HCl (aq) H+(aq)  +  Cl –(aq)

HCl (aq)  �  H+(aq)  +  Cl –(aq)

A

B

C

D HCl (aq) H+(aq)  +  Cl –(aq)

ethanoic acid

CH3COOH(aq)  �  H+(aq)  +  CH3COO–(aq)

CH3COOH(aq) H+(aq)  +  CH3COO–(aq)

CH3COOH(aq) H+(aq)  +  CH3COO–(aq)

CH3COOH(aq)  �  H+(aq)  +  CH3COO–(aq)  
 
 
20 Which three oxides are all acidic? 

A CaO, NO2, SO2 

B CaO, CO2, Na2O 

C CO2, NO2, SO2 

D CO2, Na2O, SO2 
 
 
21 The table shows some properties of noble gases. 
 

noble gas density 
in g / dm3 

boiling point 
in °C 

helium 0.2 –269 

neon 0.9 –246 

argon 1.8 –186 

krypton   

xenon 5.9 –108 
 

Which row predicts the density and the boiling point of krypton? 
 

 density 
in g / dm3 

boiling point 
in C 

A 1.4 –75 

B 2.4 –195 

C 3.8 –153 

D 8.5 –213 
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22 Sodium is a Group I metal. 
 

What is a physical property of sodium? 

A non-conductor of electricity 

B high melting point 

C high density 

D malleable 
 
 
23 Tennessine (atomic number 117) is a manufactured element that is below astatine in Group VII of 

the Periodic Table. 
 

What is the expected state of tennessine at room temperature and pressure? 

A a diatomic gas 

B a liquid 

C a monatomic gas 

D a solid 
 
 
24 When chlorine is bubbled into aqueous sodium bromide, a displacement reaction occurs. 
 

Which description of this reaction is correct? 

A Chloride displaces bromide. 

B Chlorine displaces bromine. 

C Chloride displaces bromine. 

D Chlorine displaces bromide. 
 
 
25 Brass is an alloy of copper. 
 

Which statement about brass or copper is correct? 

A Brass does not conduct electricity because it is a compound. 

B Copper conducts electricity because its atoms are free to move. 

C Brass is harder than copper because its layers of atoms cannot easily slide over each other. 

D Copper is stronger than brass because it is a pure metal. 
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26 The ionic equations for some reactions between metals and aqueous metal ions are shown. 
 

Cu  +  2Ag+    2Ag  +  Cu2+ 

Mg  +  Zn2+    Mg2+  +  Zn 

Zn  +  Cu2+    Cu  +  Zn2+ 

Sn  +  Cu2+    Sn2+  +  Cu 
 

Which further information can be used to place copper, magnesium, silver, tin and zinc in order of 
their reactivity? 

A Zinc reacts with Sn2+ ions. 

B Copper does not react with Sn2+ ions. 

C Magnesium reacts with Cu2+ ions. 

D Magnesium reacts with Ag+ ions. 
 
 
27 Zinc is used to galvanise iron to prevent it from rusting. 
 

Which statements are correct? 
 

1 Galvanising is an example of a barrier method. 

2 If the zinc is scratched, the iron will rust very quickly. 

3 Galvanising is an example of sacrificial protection. 

4 Zinc is more reactive than iron and so accepts electrons more readily. 
 

A 1, 2 and 4 B 1 and 3 C 2, 3 and 4 D 2 and 3 only 
 
 
28 Which equation represents a reaction that occurs in a blast furnace during the extraction of iron 

from hematite? 

A Ca  +  CO2    CaO  +  CO 

B Fe2O3  +  3Ca    2Fe  +  3CaO 

C Ca(OH)2    CaO  +  H2O 

D Fe2O3  +  3CO    2Fe  +  3CO2 
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29 Water is added separately to anhydrous copper(II) sulfate and to anhydrous cobalt(II) chloride. 
 

Which row shows the colour changes? 
 

 anhydrous 
copper(II) sulfate 

anhydrous 
cobalt(II) chloride 

A blue to white blue to pink 

B blue to white pink to blue 

C white to blue blue to pink 

D white to blue pink to blue 
 
 
30 Gases which cause acid rain form in car engines. 
 

These gases can be removed using a catalytic converter. 
 

Which equation represents the removal of one of these gases using a catalytic converter? 

A CO2  +  C    2CO 

B 2CO  +  2NO    2CO2  +  N2 

C N2  +  2O2    2NO2 

D 2NO  +  O2    2NO2 
 
 
31 Which statements about carbon dioxide are correct? 
 

1 Carbon dioxide absorbs thermal energy from the Earth. 

2 Carbon dioxide increases the thermal energy loss to space. 

3 The level of carbon dioxide in the atmosphere has increased due to the burning of 
fossil fuels. 

4 Carbon dioxide is the only gas that causes global warming. 
 

A 1 and 2 B 1 and 3 C 2 and 3 D 2 and 4 
 
 
32 What is the structural formula of butan-2-ol? 

A CH3CH2CH2OH 

B CH3CH(OH)CH3 

C CH3CH2CH2CH2OH 

D CH3CH2CH(OH)CH3 
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33 Methanol reacts with ethanoic acid to form an ester. 
 

What is the displayed formula for this ester? 
 

H C

O

O

A

C

H

H

H H C

O

O

B

C

H

H

C

H

H

H

C C

O

O

C

C

H

H

H

H

H

CH

H

H

H C

O

O

D

C

H

H

C

H

H

H

 
 
 
34 Petroleum can be separated into useful fractions by fractional distillation. 
 

Which row shows a correct use of the named fraction? 
 

 fraction use 

A bitumen lubricant 

B naphtha fuel for home heating 

C kerosene jet fuel 

D refinery gas making chemicals 
 
 
35 Ethane reacts with chlorine in the presence of ultraviolet light. 
 

Which products are formed? 

A Cl CH2CH2Cl and H2 

B 2CH3Cl and H2 

C C2H5Cl and HCl 

D CH2=CH2 and 2HCl 
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36 Ethanol can be made by the fermentation of aqueous glucose and by the catalytic addition of 
steam to ethene. 

 
What are two advantages of making ethanol by the catalytic addition of steam to ethene rather 
than by the fermentation of aqueous glucose? 

A faster reaction and renewable raw materials 

B purer product and faster reaction 

C renewable raw materials and continuous process 

D uses more energy and forms a purer product 
 
 
37 The structure of a polymer repeat unit is shown. 
 

N

H

C C

H

H

C

H

H H

C

H

H

C

H

H

C

O

N

n

O

 
 

Which pair of monomers is used to make this polymer? 
 

N C

H

H

C

H

H

N

H

H

H

H

A

N C

H

H

C

H

H

C

H

H

C

H

H

N

H

H

H

H

B

N C

H

H

C

H

H

C

H

H

C

H

H

N

H

H

H

H

N C

H

H

C

H

H

C

H

H

C

H

H

N

H

H

H

H

C

D

monomer 1

C C

H H

O

O

O

O

monomer 2

C

H

O

O

C

H

O

O

C

H

H

C

H

H

C C

H H

O

O

O

O

C

H

O

O

C

H

O

O
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38 Which item of apparatus is used to measure exactly 26.3 cm3 of a liquid? 
 

A B C D

 
 
 
39 A mixture containing an aqueous salt and an insoluble salt is filtered. 
 

X

Y
 

 
Which row describes X and Y? 

 
 X Y 

A solute pure water 

B solute filtrate 

C residue pure water 

D residue filtrate 
 
 
40 Pure ethanol has a melting point of –114 °C and a boiling point of 78 °C. 
 

What are the melting and boiling points of a sample of ethanol with glucose dissolved in it? 
 

 melting 
point / °C 

boiling 
point / °C 

A –116 77 

B –116 79 

C –112 77 

D –112 79 
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1 Which two changes, when applied at the same time to a fixed amount of gas, cause the greatest 
increase in volume of the gas? 

 
 change in pressure change in temperature 

A decrease by 10% decrease by 10% 

B increase by 10% decrease by 10% 

C decrease by 20% increase by 10% 

D increase by 20% increase by 10% 
 
 
2 Solid G is heated until it melts. It is then left to cool to room temperature. 
 

The graph shows the cooling curve for G. 
 

X Y

time

temperature

 
 

Four statements about the cooling curve between X and Y are listed. 
 

1 The speed of the molecules of G decreases. 

2 The molecules of G become less closely packed. 

3 Thermal energy is released by the molecules of G to the surroundings. 

4 G changes from solid to liquid. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 and 4 D 3 and 4 
 
 
3 Which atom has twice as many neutrons as protons? 

A H1
1  B H2

1  C H3
1  D He4

2  
 
 
4 What is the nucleon number of an atom? 

A the number of electrons, neutrons and protons in the nucleus 

B the number of neutrons and protons in the nucleus 

C the number of neutrons in the nucleus 

D the number of protons in the nucleus 
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5 The diagram shows the positions of elements P and Q in the Periodic Table. 
 

P

Q

 
 

What is the formula of the compound that is formed between P and Q? 

A PQ B P2Q C PQ2 D P2Q7 
 
 
6 Which statement about ionic compounds is correct? 

A Giant lattices are formed when ionic compounds crystallise from solution. 

B In all ionic compounds, the metal ions have fewer electrons than the non-metal ions. 

C In a giant lattice, ions of the same charge are closer together than ions of opposite charge. 

D When ionic compounds melt, strong intermolecular forces are broken. 
 
 
7 The equation for the reaction between iron(III) chloride and sodium hydroxide is shown. 
 

FeCl 3(aq)  +  3NaOH(aq)    Fe(OH)3(s)  +  3NaCl (aq) 
 

What is the ionic equation for this reaction? 

A Fe3+(aq)  +  3OH–(aq)    Fe3+(s)  +  3OH–(s) 

B Fe3+(aq)  +  3OH–(aq)    Fe(OH)3(s) 

C 3Na+(aq)  +  3Cl –(aq)    3Na+(aq)  +  3Cl –(aq) 

D 3Na+(aq)  +  3Cl –(aq)    3NaCl (aq) 
 
 
8 A compound is analysed and found to contain 85.7% carbon and 14.3% hydrogen only. 
 

What is its empirical formula? 

A CH B CH2 C C2H4 D C6H 
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9 Aqueous barium hydroxide, Ba(OH)2, reacts with dilute nitric acid, HNO3. The products are 
aqueous barium nitrate, Ba(NO3)2, and water. 

 
In a titration, 15.2 cm3 of 0.75 mol / dm3 aqueous barium hydroxide is required to neutralise 
20.0 cm3 of dilute nitric acid. 

 
What is the concentration of the nitric acid? 

A 0.29 mol / dm3 

B 0.57 mol / dm3 

C 1.14 mol / dm3 

D 2.03 mol / dm3 
 
 
10 Which particles are responsible for the transfer of charge in the external circuit during the 

electrolysis of molten lead(II) bromide? 

A anions 

B atoms 

C cations 

D electrons 
 
 
11 Two statements about hydrogen are listed. 
 

1 Hydrogen is used as a fuel. 

2 When hydrogen burns in the air to form water, thermal energy is produced. 
 

Which conclusion about these statements is correct? 

A Both statements are correct, and statement 2 explains statement 1. 

B Both statements are correct, but statement 2 does not explain statement 1. 

C Statement 1 is correct, but statement 2 is not correct. 

D Statement 2 is correct, but statement 1 is not correct. 
 
 
12 Concentrated aqueous copper(II) chloride is electrolysed using carbon electrodes. 
 

What is formed at each electrode? 
 

 negative electrode positive electrode 

A chlorine copper 

B copper chlorine 

C copper oxygen 

D oxygen copper 
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13 Which row describes an exothermic reaction? 
 

 sign of enthalpy 
change, H 

temperature of 
the surroundings 

A positive decreases 

B positive increases 

C negative decreases 

D negative increases 
 
 
14 A reaction pathway diagram is shown. 
 

reactants

products

energy

progress of reaction

X

Y

 
 

Which row shows the correct labels for X and Y and the type of reaction taking place? 
 

 X Y type of reaction 

A enthalpy change activation energy exothermic 

B activation energy enthalpy change endothermic 

C activation energy enthalpy change exothermic 

D enthalpy change activation energy endothermic 
 
 
15 The rate of reaction between magnesium and dilute hydrochloric acid is increased by increasing 

the concentration of the acid. 
 

How does this affect the reacting particles? 
 

 collision rate of particles proportion of particles with 
sufficient energy to react 

A increases increases 

B increases stays the same 

C stays the same increases 

D stays the same stays the same 
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16 The reaction between aqueous iron(III) ions, Fe3+, and aqueous thiocyanate ions, SCN–, is 
reversible. 

 
The equation for the reaction is shown. 

 
Fe3+(aq)  +  SCN–(aq)    FeSCN2+(aq) 

 yellow colourless red 
 

At equilibrium, the concentrations of Fe3+ ions, SCN– ions, and FeSCN2+ ions are identical, and 
the mixture appears orange. 

 
When a few drops of aqueous thiocyanate ions are added to the mixture, a new equilibrium 
forms. 

 
How does the colour of the mixture change? 

A It becomes colourless. 

B It becomes a lighter orange. 

C It becomes more yellow. 

D It becomes more red. 
 
 
17 The equation for the reaction between iron(II) sulfate and bromine is shown. 
 

6FeSO4  +  3Br2    2Fe2(SO4)3  +  2FeBr3 
 

Which row identifies the oxidising agent and the reducing agent? 
 

 oxidising agent reducing agent 

A Br2 FeSO4 

B FeSO4 Br2 

C FeBr3 Fe2(SO4)3 

D Fe2(SO4)3 FeBr3 
 
 
18 The equation represents a redox reaction. 
 

2Al  +  Fe2O3    2Fe  +  Al 2O3 
 

What is the change in the oxidation number of iron in this reaction? 

A from +2 to +3 

B from +2 to 0 

C from +3 to +2 

D from +3 to 0 
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19 Aqueous ammonia forms an equilibrium with water. 
 

NH3  +  H2O    NH4
+  +  OH– 

 
In this equilibrium, which particle acts as an acid and which particle acts as a base? 

 
 acid base 

A NH3 H2O 

B NH3 OH– 

C H2O NH3 

D H2O NH4
+ 

 
 
20 Which row identifies an acidic oxide, a basic oxide and an amphoteric oxide? 
 

 acidic basic amphoteric 

A ZnO SO2 Al 2O3 

B SO2 Al 2O3 Na2O 

C ZnO Al 2O3 SO2 

D SO2 Na2O Al 2O3 
 
 
21 A Group I metal (lithium or potassium) is reacted with a Group VII element (chlorine or iodine). 
 

Which compound is formed when the Group I metal of highest density reacts with the Group VII 
element of lowest density? 

A potassium chloride 

B lithium chloride 

C potassium iodide 

D lithium iodide 
 
 
22 Element X is in the same group of the Periodic Table as silicon. 
 

An atom of element X has more protons than a silicon atom. 
 

Which element could be X? 

A aluminium 

B carbon 

C germanium 

D phosphorus 
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23 Which statement about the elements in Group VIII is correct? 

A They all form diatomic molecules. 

B They all have eight electrons in their outer electron shells. 

C They all react with oxygen to form oxides. 

D They all are gases at room temperature. 
 
 
24 Which element is a transition element? 
 

 melting point 
in °C 

density at r.t.p. 
in g / cm3 

colour of oxide 
at r.t.p. 

A 98 1.0 white 

B 328 11.3 yellow 

C 651 1.7 white 

D 1907 7.2 green 
 
 
25 Four test-tubes contain dilute hydrochloric acid. Each test-tube has one piece of a different metal 

added to it. The metals are copper, iron, magnesium and zinc. 
 

Which test-tube contains iron and dilute hydrochloric acid? 
 

A B C D
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26 Brass is a mixture of copper and zinc. 
 

Which statement describes and explains the relative strength of brass compared to copper? 

A Brass is stronger than copper because the layers of atoms in brass cannot easily slide over 
each other. 

B Brass is stronger than copper because the intermolecular forces are greater in brass than in 
copper. 

C Brass is weaker than copper because the layers of atoms slide more easily over each other 
in brass than in copper. 

D Brass is weaker than copper because the intermolecular forces are weaker in brass than in 
copper. 

 
 
27 A sample of calcium carbonate is heated strongly, and substances U and V are formed. 
 

Substance U is a white solid. Substance V is a colourless gas. 
 

What are substances U and V? 
 

 U V 

A calcium chloride oxygen 

B calcium hydroxide carbon dioxide 

C calcium oxide carbon dioxide 

D calcium sulfate oxygen 
 
 
28 A sample of water taken from a river contains harmful microbes. 
 

What is a source of harmful microbes in the river water? 

A sewage 

B fertilisers 

C detergents 

D plastics 
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29 Anhydrous copper(II) sulfate and anhydrous cobalt(II) chloride change colour when water is 
added to them. 

 
Which row shows the correct colour changes? 

 
 copper(II) sulfate cobalt(II) chloride 

A blue to white blue to pink 

B blue to white pink to blue 

C white to blue blue to pink 

D white to blue pink to blue 
 
 
30 Which gas contributes to increased global warming? 

A argon 

B carbon dioxide 

C nitrogen 

D oxygen 
 
 
31 Which statement describes how greenhouse gases increase global warming? 

A Greenhouse gases absorb thermal energy from the Sun, reducing the Earth’s temperature. 

B Greenhouse gases reflect thermal energy back into space, cooling the Earth’s surface. 

C Greenhouse gases absorb and re-emit thermal energy radiated from the Earth’s surface. 

D Greenhouse gases release thermal energy from the Earth into space. 
 
 
32 Nitrogen monoxide is produced in a car engine when petrol is burned. 
 

The gases from the car engine are passed through a catalytic converter. 
 

In the catalytic converter, the nitrogen monoxide, NO, reacts with carbon monoxide, CO, to form 
nitrogen and carbon dioxide. 

 
Which statement is not correct? 

A Carbon monoxide is oxidised in the catalytic converter. 

B Carbon monoxide is produced by the complete combustion of petrol. 

C Nitrogen monoxide is formed by the reaction of nitrogen and oxygen. 

D Nitrogen monoxide is reduced in the catalytic converter. 
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33 The displayed formula of but-2-ene is shown. 
 

C C

H

C

H

C H

H

H

H

H

H  
 

Which displayed formulae represent structural isomers of but-2-ene? 
 

2

C

H

C

C

H

H
H

C H

H

H
H

H

H

3

C C

C

H

C

H

H H

H HH

H

1

C

H

C H

H

H H

C

H

C

H

H

 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
34 Which row describes two characteristics of members of the same homologous series? 
 

 characteristic 1 characteristic 2 

A same functional group trend in physical properties 

B same physical properties same functional group 

C same general formula different chemical properties 

D 
 

differing from one member 
to the next by a CH3 unit 

similar chemical properties 
 

 
 
35 Compound W is a hydrocarbon that contains single bonds only. 
 

Which homologous series contains W? 

A alkenes 

B alkanes 

C carboxylic acids 

D alcohols 
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36 Methane forms chloromethane in a photochemical reaction using ultraviolet light. 
 

Which statement about this reaction is correct? 

A Methane is mixed with hydrogen chloride gas, and ultraviolet light prevents a combustion 
reaction. 

B Methane is mixed with hydrogen chloride gas, and ultraviolet light provides the activation 
energy for the reaction. 

C Methane is mixed with chlorine gas, and ultraviolet light prevents a combustion reaction. 

D Methane is mixed with chlorine gas, and ultraviolet light provides the activation energy for the 
reaction. 

 
 
37 Which statement about polymers is correct? 

A Nylon contains the                        linkage. 

B Nylon is a polyester. 

C Propane can be polymerised by addition polymerisation. 

D The linkage in PET contains a carbon–carbon double bond. 
 
 
38 The steps used to separate a mixture of a soluble solid and an insoluble solid are listed. 
 

● A solution is made by adding the mixture to a suitable ......1...... . 

● The mixture is stirred and then poured through a filter funnel lined with filter paper. 

● The insoluble solid is collected on the filter paper as the ......2...... . 
 

Which words complete gaps 1 and 2? 
 

 1 2 

A solute filtrate 

B solute residue 

C solvent filtrate 

D solvent residue 
 
 

C

O

N

H
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39 Which items of apparatus are used to separate a mixture of liquids with different boiling points? 
 

A DC

power
supply

+–

B

 
 
 
40 In paper chromatography, what is the equation for the Rf value? 

A Rf = 
substanceby  travelled distance

solventby  travelled distance
 

B Rf = 
substanceby  travelled distance

agent locatingby  travelled distance
 

C Rf = 
agent locatingby  travelled distance

substanceby  travelled distance
 

D Rf = 
solventby  travelled distance

substanceby  travelled distance
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