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1	 Aqueous sodium hydroxide is neutralised by dilute hydrochloric acid in a titration.

	 25.0 cm3 of aqueous sodium hydroxide is measured into a conical flask using a ...1... and a few 
drops of methyl orange indicator is added to the solution.

	 The dilute hydrochloric acid is added to the conical flask using a ...2... .

	 The end-point is reached when the methyl orange indicator turns ...3... .

	 Which row completes gaps 1, 2 and 3?

1 2 3

A

B

C

D

burette

burette

pipette

pipette

pipette

pipette

burette

burette

red

orange

orange

red

2	 The diagram shows the chromatogram obtained by analysis of a single dye.

	 Three measurements are shown.

x

y

z

final position of
solvent front

final position of dye

original spot of dye

original level
of solvent

	 How is the Rf value of the dye calculated?

	 A	 x y
x
+ 	 B	 x y

y
+ 	 C	 x y z

x
+ + 	 D	 x y z

y
+ +
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3	 Hexane and water are immiscible liquids.

	 Which method could be used to separate a mixture of hexane and water and how is the purity of 
the separated hexane checked?

method of separation purity check

A

B

C

D

filtration

filtration

use a separating funnel

use a separating funnel

find the boiling point

by sublimation

find the boiling point

by sublimation

4	 Nitrogen dioxide is a dark brown gas and is more dense than air.

	 A gas jar containing nitrogen dioxide is sealed with a glass plate and is then inverted on top of a 
gas jar containing air.

nitrogen dioxide

glass plate

air

	 The glass plate is removed.

	 Which row correctly describes the colours inside the gas jars after a long period of time? The 
gases are at room temperature and pressure.

upper gas jar lower gas jar

A

B

C

D

brown

colourless

dark brown

light brown

brown

dark brown

light brown

dark brown
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5	 The compound C2H3Br3 contains only the 12C isotope of carbon and the 1H isotope of hydrogen. 

	 The two stable isotopes of bromine are 79Br and 81Br. 

	 Using these two isotopes of bromine, how many different relative molecular masses are possible 
for C2H3Br3?

	 A	 2 		  B	 3 	 C	 4 	 D	 5

6	 Which statement explains why sodium chloride, NaCl, has a lower melting point than magnesium 
oxide, MgO?

	 A	 Sodium chloride is covalent but magnesium oxide is ionic.

	 B	 Sodium is more reactive than magnesium.

	 C	 The attraction between Na+ and Cl – is weaker than that between Mg2+ and O2–.

	 D	 The melting point of sodium is lower than that of magnesium.

7	 The outer shell electrons in a molecule, YZ2, are shown.

key
electrons of atom Y
electrons of atom Z

Y

Z Z

	 Using the Periodic Table, how many protons are in atom Y?

	 A	 6		  B	 8	 C	 12	 D	 18

8	 Substance J conducts electricity when in the solid state.

	 J reacts with hydrochloric acid.

	 Which substance could J be?

	 A	 copper

	 B	 copper(II) oxide

	 C	 sodium chloride

	 D	 zinc
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9	 Element X is a metal. Using only this information, what can be deduced about element X?

	 A	 It has a low melting point.

	 B	 It is a conductor of heat.

	 C	 It is less dense than water.

	 D	 It is very reactive.

10	 The diagram shows the structure of silicon carbide, SiC.

carbon atom
silicon atom

	 Which set of properties does silicon carbide have?

physical state when strongly heated in oxygen

A 

B 

C 

D

soft solid

soft solid

hard solid

hard solid

combusts, giving a solid residue only

combusts, leaving no solid residue

combusts, giving a solid residue and a colourless gas

combusts, giving a solid residue only

11	 Which statement about graphite is correct?

	 A	 It conducts electricity because graphite has ions which are free to move.

	 B	 It has an ionic lattice.

	 C	 It has the same structure as diamond.

	 D	 Its structure contains hexagonal rings of carbon atoms.

12	 What is the relative molecular mass of propanoic acid?

	 A	 58 		  B	 60 	 C	 74	 D	 88
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13	 Which compound contains the highest percentage mass of oxygen?

compound relative formula mass

A

B

C

D

Al 2O3

Co3O4

CuO

KMnO4

102

241

80

158

14	 In which reaction does the smallest percentage change in volume occur?

	 A	 CH4(g)	 +	 2O2(g)	 →	 CO2(g)	 +	 2H2O(I)

	 B	 C3H8(g)	 +	 5O2(g)	 →	 3CO2(g)	 +	 4H2O(I)

	 C	 2H2S(g)	 +	 SO2(g)	 →	 3S(s) 	 +	 2H2O(I)

	 D	 4NH3(g)	 +	 3O2(g)	 →	 2N2(g)	 +	 6H2O(I)

15	 In a titration, 25.0 cm3 of aqueous potassium hydroxide, KOH, is neutralised by 21.50 cm3 of 
0.100 mol / dm3 sulfuric acid, H2SO4.

	 What is the concentration of the aqueous potassium hydroxide?

	 A	 0.002 mol / dm3

	 B	 0.004 mol / dm3

	 C	 0.086 mol / dm3

	 D	 0.172 mol / dm3

16	 When 4.8 g of magnesium is heated in a crucible, 5.9 g of magnesium oxide is formed.

crucible lid

magnesium
ribbon

heat

	 What is the percentage yield of magnesium oxide?

	 A	 53%		 B	 74%	 C	 80%	 D	 81%
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17	 Which ionic equation correctly represents the neutralisation of aqueous sodium hydroxide with 
dilute nitric acid?

	 A	 H+	 +	 OH–	 →	 H2O

	 B	 Na+	 +	 NO3
–	 →	 NaNO3

	 C	 Na+	 +	 HNO3	 →	 NaNO3  +  H+

	 D	 NaOH	 +	 H+	 →	 Na+  +  H2O

18	 Which pair of aqueous solutions produce a precipitate when they are mixed?

	 A	 barium nitrate and silver nitrate

	 B	 sodium chloride and barium nitrate

	 C	 sodium nitrate and barium chloride

	 D	 sodium sulfate and barium chloride

19	 Which equation shows the most suitable reaction for making lead(II) sulfate?

	 A	 Pb	 +	 H2SO4	 →	 PbSO4	 +	 H2

	 B	 PbCO3	 +	 H2SO4	 →	 PbSO4	 +	 CO2  +  H2O

	 C	 Pb(NO3)2	 +	 H2SO4	 →	 PbSO4	 +	 2HNO3

	 D	 PbCl 2	 +	 H2SO4	 →	 PbSO4	 +	 2HCl

20	 The table shows the results of tests carried out on compound X.

test result

dilute hydrochloric acid added  

warm with aqueous sodium hydroxide

gas given off which gave a white precipitate 
with limewater  

gas given off which turned damp red litmus 
blue

	 What is compound X?

	 A	 ammonium carbonate

	 B	 ammonium nitrate

	 C	 calcium carbonate

	 D	 calcium nitrate
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21	 Which are redox reactions?

	 	 1	 2Fe2+  +  Cl 2  →  2Fe3+  +  2Cl –

	 	 2	 H2SO4  +  Zn  →  ZnSO4  +  H2

	 	 3	 Pb(NO3)2  +  2NaCl   →  PbCl 2  +  2NaNO3

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

22	 Which statement about the electrolysis of concentrated aqueous sodium chloride using inert 
electrodes is correct?

	 A	 Chlorine is released at the cathode.

	 B	 Oxygen is released at the cathode.

	 C	 Sodium is released at the cathode.

	 D	 The pH of the electrolyte increases.

23	 In which electrolysis experiment would there be no change in the concentration of the solution?

electrolyte electrodes

A 

B 

C 

D

aqueous copper(II) sulfate 

aqueous copper(II) sulfate 

concentrated aqueous potassium chloride 

dilute sulfuric acid

carbon 

copper 

carbon 

platinum
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24	 In an experiment, rods of copper and zinc are dipped into dilute sulfuric acid. The top of each rod 
is touching.

	 Hydrogen bubbles collect around the copper rod.

copper rod

hydrogen bubbles

dilute sulfuric acid

zinc rod

	 Which statement about the experiment is correct?

	 A	 Copper reacts with the acid.

	 B	 Electrons flow from zinc to copper.

	 C	 The zinc becomes coated with copper.

	 D	 The zinc is less reactive than copper.

25	 The element with proton number 12 has similar chemical properties to the element with which 
proton number?

	 A	 2		  B	 11	 C	 20	 D	 24

26	 Element Z has the following properties.

	• It has a high melting point.

	• Its presence can lower the activation energy of a reaction.

	 What type of element is Z?

	 A	 a halogen

	 B	 an alkali metal

	 C	 a noble gas

	 D	 a transition metal
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27	 Chromium is between zinc and iron in the reactivity series.

	 Which element reduces the oxide of chromium?

	 A	 carbon

	 B	 copper

	 C	 iron

	 D	 lead

28	 Dry hydrogen gas is passed over a heated powdered solid and then through a cooled U-tube 
before the excess of hydrogen is burned in air.

heat

powdered solid

dry
hydrogen

excess hydrogen
burning in air

ice

colourless liquid

	 A colourless liquid collects in the U-tube.

	 What could the powdered solid be?

	 A	 calcium oxide

	 B	 copper(II) oxide

	 C	 magnesium

	 D	 zinc oxide
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29	 The formation of hydrogen iodide from hydrogen and iodine is an endothermic reaction.

H–H  +  I–I  →   H–I  +  H–I

	 What may be deduced from this information?

	 A	 The number of bonds broken is greater than the number of bonds formed.

	 B	 The formation of H–I bonds absorbs energy.

	 C	 The products possess less energy than the reactants.

	 D	 The total energy change in bond formation is less than that in bond breaking.

30	 Calcium carbonate decomposes endothermically into calcium oxide and carbon dioxide.

	 Which energy profile diagram correctly shows the reaction of calcium oxide and carbon dioxide to 
form calcium carbonate?

CaO  +  CO2

�H

CaCO3energy

progress of reaction

A B

C D

CaO  +  CO2

�H

CaCO3energy

progress of reaction

CaO  +  CO2

�H

CaCO3energy

progress of reaction

CaO  +  CO2

�H

CaCO3

energy

progress of reaction

31	 In which reaction is pressure least likely to affect the rate of reaction?

	 A	 C(s)  +  CO2(g)  →  2CO(g)

	 B	 N2(g)  +  3H2(g)  →  2NH3(g)

	 C	 NaOH(aq)  +  HCl (aq)  →  NaCl (aq)  +  H2O(I)

	 D	 2SO2(g)  +  O2(g)  →  2SO3(g)
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32	 Aqueous hydrogen peroxide is catalytically decomposed by manganese(IV) oxide.

2H2O2  →  2H2O  +  O2

	 To study the effect of the concentration of the solution on the rate of reaction, the total volume of 
oxygen evolved is recorded against time. Three experiments are performed using a fixed mass of 
catalyst but with the following volumes and concentrations of hydrogen peroxide solution:

	 	 solution 1	 50 cm3 of 2.0 mol / dm3 hydrogen peroxide

	 	 solution 2	 100 cm3 of 1.0 mol / dm3 hydrogen peroxide

	 	 solution 3	 100 cm3 of 2.0 mol / dm3 hydrogen peroxide

time0
0

total volume
of oxygen
evolved

X

Y Z

	 On the graph above, which of the curves X, Y and Z relate to the solutions 1, 2 and 3?

1 2 3

A 

B 

C 

D

X 

X 

Z 

Y

Y 

Z 

X 

Z

Z 

Y 

Y 

X

33	 Octane is a hydrocarbon found in petrol.

	 Which statement about octane is correct?

	 A	 It can be polymerised.

	 B	 It decolourises aqueous bromine.

	 C	 It has a lower boiling point than methane.

	 D	 It reacts with chlorine by substitution.
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34	 Which compound is an isomer of propanol?

CH

H H

H H

C C O HC

H

H

C

H H

H

H

H

H

C

H

H

CH H

H

H

C O

H

H

C

H

H

C

A

C

B

D

C

O

H

C

O

O H

35	 Which compound reacts with sodium carbonate to produce carbon dioxide?

C

O

H

H H

H H

C C O H
O H

H

H

H

C

C

O

O
H

H

H

C
H H

H H

C C H
H

H H

H

C C

H

H

C

A

C

B

D
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36	 Which acid and alcohol react together to form the compound shown?

CH3CH2 C

O

OCH3

	 A	 ethanoic acid and ethanol

	 B	 ethanoic acid and methanol

	 C	 propanoic acid and ethanol

	 D	 propanoic acid and methanol

37	 The diagram shows the partial structure of a polymer.

CH2 CH

O

C

CH3

O

C

CH3

CH2 CH
n

OO

	 Which of the following could be used to make this polymer?

	 A	 CH3CO2CH CH2

	 B	 CH3CO2H and HOCH2CH2OH

	 C	 CH3COCH CH2

	 D	 CH3CO2CH3 and HOCH2CH2OH

38	 The equation for one method of recycling a polymer is shown.

O O

C C O O

O O

C C OO O O+  2n H2O n H
H+

H  +  n H H
n

	 Which statements are correct? 

		  1	 The polymer could be nylon.

		  2	 The reaction is catalysed hydrolysis.

		  3	 If    is CH2CH2, the alcohol product has Mr = 62.

	 A	 1, 2 and 3

	 B	 1 and 3 only

	 C	 2 and 3 only

	 D	 1 and 2 only
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39	 Which diagram represents the structure of Terylene?

O O

H

C C

H

N NA

C

B

D

O O

H

C C

H

N N

O O

C C O O

O O

C C O O

H H

C C C C

H H H HH H

C C C C

H H H H H HH H

C C C C

O O OO

40	 Which compound is used in flue gas desulfurisation?

	 A	 calcium carbonate

	 B	 carbon monoxide

	 C	 copper(II) oxide

	 D	 potassium manganate(VII)
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