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1.  When iron reacts with dilute hydrochloric acid, hydrogen is formed. Due to the presence of 
impurities in the iron, some hydrogen sulfide gas is also formed in the reaction. Hydrogen 
sulfide gas is soluble in water.  
 
Which diagram shows the apparatus suitable to prepare a pure and dry sample of hydrogen? 
 

  
 A  

 
 
 
 
 
 
 
 
 
 

 B  
 
 
 
 
 
 
 
 
 
 

 C  
 
 
 
 
 
 
 
 
 

 D  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

  

iron and  
hydrochloric acid water concentrated 

sulfuric acid 

iron and  
hydrochloric acid water concentrated 

sulfuric acid 

iron and  
hydrochloric acid concentrated 

sulfuric acid 
water 

iron and  
hydrochloric acid 

concentrated 
sulfuric acid 

water 
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2.  In which state does 1 dm3 of ethene contain the most particles? 
 

 A gas at 100 °C 
 B gas at room temperature 
 C liquid 
 D solid 
 
 

  

3.  A student carried out an experiment using the set-up shown below to separate a mixture 
containing four alcohols.  

 
The table gives the boiling points of the four alcohols used. 

alcohol boiling point / °C 
butanol 117 
ethanol 79 

pentanol 138 
propanol 97 

 
Despite repeated attempts, the student only managed to obtain two alcohols from the mixture.  
Which alcohols did he fail to obtain? 
 

 A butanol and ethanol 
 B butanol and pentanol 
 C ethanol and propanol 
 D pentanol and propanol 
 
 
 
 
 
 
 
 

  

thermometer 

water 

condenser 

alcohol collected 
mixture of alcohols 

electric heater 
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4.  Chromatography is carried out on a mixture of three substances. The chromatogram is 
sprayed with a locating agent and the result is shown below. 

 
What are the possible reasons why the chromatogram shows only two spots? 
 

1 One of the substances in the mixture is insoluble in the solvent. 
2 The locating agent did not react with one of the substances in the mixture. 
3 Two of the substances in the mixture have the same Rf values. 
4 The Rf value of one of the substances is too small. 

 

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

  

5.  Aqueous sodium thiosulfate reacts with acid to make a precipitate of sulfur. 
 

Na2S2O3(aq) + 2HCl (aq) → 2NaCl(aq) + H2O(l) + SO2(g) + S(s) 
 
A student investigates the effect of temperature on the rate of this reaction. 
The student: 
• places a piece of paper with a cross on it below the reaction mixture as shown in the 

diagram 
• measures the time taken for the cross to no longer be seen 
• repeats the reaction at different temperatures.  

 
 
Which apparatus is needed for this investigation? 
 

 A electronic balance, pipette, stopwatch 
 B electronic balance, stopwatch, thermometer 
 C burette, gas syringe, thermometer 
 D measuring cylinder, stopwatch, thermometer 
 
 
 
 

  

start line 

solvent front 

paper with cross 50 cm3 of aqueous 
sodium thiosulfate + acid 
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6.  Three tests are carried out on salt S.  
 

 test result 
1 Add dilute nitric acid to salt S. Effervescence of a colourless odourless 

gas. 
2 To 2 cm3 of the mixture from test 1, 

add aqueous sodium hydroxide until 
no further changes is observed. 

Green precipitate formed. Precipitate is 
insoluble in excess aqueous sodium 
hydroxide. 

3 To 2 cm3 of the mixture from test 1, 
add aqueous silver nitrate. 

No precipitate formed. 

 
What is the identity of S? 
 

 A copper(II) carbonate 
 B copper(II) chloride 
 C iron(II) carbonate 
 D iron(II) chloride 
 
 

  

7.  The diagram shows the electronic structure of a particle with a mass number of 40. 

 
The table shows the suggestions that three students, 1, 2 and 3, made to identify the particle. 

student 1 2 3 
particle Ar Cl Ca2+ 

 
Which students are correct? 
 

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

  

8.  The electronic structures of two atoms, P and Q, are shown. 

 
P and Q combine to form a compound.  
What is the type of bonding in the compound and what is the formula of the compound? 
 

  type of bonding formula  
 A covalent QP  
 B covalent Q2P  
 C ionic  QP  
 D ionic  Q2P  
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9.  The properties of W, X, Y and Z are shown in the table. 
 

 melting point / °C boiling point / °C electrical conductivity 
W 1728 2230 does not conduct 
X 3500 4800 conducts when solid 
Y 120 not applicable does not conduct 
Z – 183 – 162 does not conduct 

 
What are correct identities of W, X, Y and Z? 
 

  W X Y Z 
 A graphite poly(ethene) silicon dioxide methane 
 B methane graphite poly(ethene) silicon dioxide 
 C poly(ethene) methane graphite silicon dioxide 
 D silicon dioxide graphite poly(ethene) methane 
 
 

  

10.  An aqueous solution contains 0.01 mol of Pb2+(aq) and 0.01 mol of Cu2+(aq). 
 
Aqueous ammonia is added until in excess. After shaking, the mixture is filtered.  
What remains on the filter paper? 
 

 A 0.01 mol of a white hydroxide and 0.01 mol of a blue hydroxide 
 B 0.01 mol of a white hydroxide 
 C 0.01 mol of a blue hydroxide 
 D no solid residue 
 
 

  

11.  2.56 g of a metal oxide, MO2, is reduced to 1.92 g of the metal, M.  
What is the relative atomic mass of M? 
 

 A 48 
 B 96 
 C 128 
 D 192 
 
 

  

12.  Potassium sulfate, K2SO4, and potassium hydrogensulfate, KHSO4, can both be prepared 
using aqueous potassium hydroxide and sulfuric acid. 
 

2KOH(aq) + H2SO4(aq) → K2SO4(aq) + 2H2O(l) 
KOH(aq) + H2SO4(aq) → KHSO4(aq) + H2O(l) 

 
50 cm3 of 1 mol/dm3 potassium hydroxide is used each time.  
Which row shows the correct volumes of 1 mol/dm3 sulfuric acid required to prepare a sample 
of potassium sulfate and a sample of potassium hydrogensulfate? 
 

  volume of sulfuric acid       
required to make             

potassium sulfate / cm3 

volume of sulfuric acid       
required to make             

potassium hydrogensulfate / cm3 

 

 A 25 50  
 B 25 12.5  
 C 50 12.5  
 D 50 25  
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13.  The Haber process is a reversible reaction. 

N2(g) + 3H2(g) ⇌ 2NH3(g) 
The reaction has a 30% yield of ammonia.  
Which volume of ammonia gas, NH3, measured at room temperature and pressure, is 
obtained by reacting 0.45 moles of hydrogen with excess nitrogen? 
 

 A 2160 cm3 
 B 3240 cm3 
 C 4860 cm3 
 D 7200 cm3 
 
 

  

14.  Dilute aqueous solutions of potassium iodide and magnesium iodide are mixed together. A 
sample of the mixture is electrolysed using inert electrodes. 
 
What are the possible products at each of the electrodes? 
 

  anode cathode  
 A iodine oxygen  
 B iodine potassium  
 C oxygen hydrogen  
 D oxygen magnesium  
 
 

  

15.  In an electrolysis experiment, the same quantity of charge deposited 27.0 g of silver and        
4.33 g of chromium. 
[Ar: Ag,108; Cr, 52] 
 
What was the charge on the chromium ion? 
 

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

  

16.  The electrical energy, or voltage, of two simple cells is measured. 
 
 
 
 
 
 
 
 
 
 
 
 
 

statement 1: In cell 1, sodium ions gain electrons to form sodium. 
statement 2: In cell 2, copper(II) ions gain electrons to form copper. 
statement 3: In both cells, magnesium loses electrons to form magnesium ions. 
statement 4: The voltage of cell 1 is greater than cell 2. 

 
Which statements are incorrect? 
 

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

cell 1 cell 2 

zinc magnesium magnesium copper  

sodium chloride 
solution 

sodium chloride 
solution 
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17.  Which row describes an endothermic reaction? 
 

  energy level diagram energy transfer  
 A 

 

energy is transferred from the reaction 
to the surroundings 

 

 B 

 

energy is transferred from the reaction 
to the surroundings 

 

 C 

 

energy is transferred from the 
surroundings to the reaction 

 

 D 

 

energy is transferred from the 
surroundings to the reaction 
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18.  The enthalpy change of combustion, ΔH, is the heat energy given out when one mole of a 
substance is completely burned in oxygen.  
 
The enthalpy change of combustion and molar mass for four fuels are given in the table below. 

fuel ΔH (kJ/mol) molar mass (g/mol) 
ethanol – 1371 46 

hydrogen – 286 2 
methane – 891 16 
octane  – 5075 114 

 
If 1 kg of each fuel is burned, which fuel will release the most energy? 
 

 A ethanol  
 B hydrogen 
 C methane 
 D octane 
 
 

  

19.  The rate of reaction between calcium carbonate and hydrochloric acid is studied by collecting 
the volume of gas released in one minute at different temperatures.  
 
A graph of rate of reaction against temperature is shown. 

 
 
Which statement best explains why increasing the temperature has this effect on the rate? 
 

 A The kinetic energy of the particles increases so the particles are more closely packed.  
 B The activation energy needed for the particles to react is reduced. 
 C There are more collisions as calcium carbonate has greater surface area for reaction. 
 D There are more frequent collisions between particles with enough energy to react. 
 
 
 
 
 
 
 
 
 

  

temperature (°C) 

rate of reaction 
(cm3 / min) 
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20.  A sign displayed in a flour mill is shown. 

 
Which statement explains why there is a danger of explosion in a flour mill? 
 

 A Flour burns very quickly because it is a fine powder. 
 B Flour is a catalyst for combustion. 
 C Flour mills get hot and speed up the rate of combustion. 
 D The combustion of flour is endothermic. 
 
 

  

21.  The equations below show three different redox reactions.  
 

1 2FeCl2 + Cl2 → 2FeCl3 
2 2Na + Br2 → 2NaBr 
3 4HCl + MnO2 → MnCl2 + Cl2 + 2H2O 

 
Which equations show the underlined substance acting as an oxidising agent? 
 

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

  

22.  The results of some experiments with sulfur dioxide are shown. 
 

experiment description result 

1 mix with dilute hydrochloric acid does not react 

2 mix with aqueous sodium hydroxide a salt forms 

3 add aqueous potassium iodide colourless solution 
turns brown 

4 add acidified aqueous potassium manganate(VII) purple solution turns 
colourless 

 
Which results are correct? 
 

 A 1 and 2 only  B 3 and 4 only C 1, 2 and 4 D 2, 3 and 4 
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23.  Four different acids are dissolved in water.  
Which beaker represents a concentrated solution of a strong acid?  
(Water molecules are not shown.) 
 

 A  
 
 
 
 
 
 
 
 

B  

 C  
 
 
 
 
 
 
 
 

D  

 
 

  

24.  The graph shows how the pH of a solution changes as an acid is added to an alkali.  
Which letter represents the area of the graph where both acid and salt are present? 
 

  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

25.  How many different salts could be made from a supply of ethanoic acid, hydrochloric acid, 
copper, magnesium oxide and zinc carbonate? 
 

 A 3 
 B 4 
 C 5 
 D 6 
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26.  The properties of the element titanium, Ti, can be predicted from its position in the Periodic 
Table.  
 
Which row identifies the properties of titanium? 

(✓ = yes,  = no) 
  can be used as a 

catalyst 
conducts electricity 

when solid 
has low density forms coloured 

compounds 
 A ✓ ✓ ✓  
 B ✓ ✓  ✓ 
 C ✓  ✓ ✓ 
 D  ✓ ✓ ✓ 
 
 

  

27.  A new element oxfordium, Ox, was discovered with the following properties. 
 

solubility electrical 
conductivity 

formula of element bonding in a 
molecule of Ox2 

insoluble in water does not conduct Ox2 Ox ≡ Ox 
 
In which group of the Periodic Table should the new element be placed? 
 

 A Group III 
 B Group V 
 C Group VII 
 D Group 0 
 
 

  

28.  Some of the reactions of four metals, P, Q, R and S, or compounds of these metals are 
described. 
 
• P reacts with hydrochloric acid and can be extracted from its ore using carbon. 
• Q reacts with hydrochloric acid and cannot be extracted from its ore using carbon. 
• R does not react with hydrochloric acid. 
• The carbonate of S does not decompose when heated strongly. 
 
What is the correct order of reactivity of the metals? 
 

  most 
reactive 

  least 
reactive 

 

 A R P Q S  
 B R Q P S  
 C S P Q R  
 D S Q P R  
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29.  Four equations are shown. 
 

1 C + O2 → CO2 
2 CaCO3 → CaO + CO2 
3 SiO2 + CaO → CaSiO3 
4 Fe2O3 + 3CO → 2Fe + 3CO2 

 
Which equations represent redox reactions that take place during the extraction of iron from 
haematite? 
 

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

  

30.  Which methods prevent iron from rusting? 
 

  coating with 
zinc 

coating with    
tin 

washing with 
salt water 

 

 A ✓ ✓ ✓ key 
 B  ✓ ✓ ✓ = prevents rusting 
 C ✓ ✓   = does not prevent rusting 
 D ✓    
 
 

  

31.  In what way do chlorofluorocarbons, methane and sulfur dioxide affect the atmosphere and 
the environment? 
 

  chlorofluorocarbons methane sulfur dioxide 
 

A acid rain depletion of the          
ozone layer global warming 

 
B 

depletion of the          
ozone layer acid rain global warming 

 
C 

depletion of the          
ozone layer global warming acid rain 

 
D global warming depletion of the          

ozone layer acid rain 

 
 

  

32.  Nitrogen monoxide, NO, is formed in the engines of petrol-powered cars. One constituent of 
petrol is pentane, C5H12. Nitrogen monoxide is removed from exhaust fumes by catalytic 
converters. 
 
Which row identifies the reactants that produce nitrogen monoxide and a reaction that 
removes it in the catalytic converter? 
 

  reactants that produce NO reaction that removes NO  
 

A pentane + one gas found in air NO + CO → 1
2
 N2 + CO2  

 B pentane + one gas found in air NO + CO2 → NO2 + CO  
 

C two gases found in air NO + CO → 1
2
 N2 + CO2  

 D two gases found in air NO + CO2 → NO2 + CO  
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33.  Petroleum is separated into useful fractions by fractional distillation. The positions at which 
fractions X and Y are collected from the fractionating column are shown. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which statement is correct? 
 

 A X condenses at a higher temperature than Y. 
 B X has longer chain molecules than Y. 
 C The temperature increases up the column. 
 D X and Y are collected simultaneously during the process. 
 
 

  

34.  The chemical formula of the first four members of a homologous series is shown below. 
 

chemical formula 

CH3NH2 
CH3CH2NH2 

CH3CH2CH2NH2 
CH3CH2CH2CH2NH2 

 
Which row gives the general formula and functional group of this homologous series? 
 

  general formula functional group  
 A CnH2n+1NH2 carbon-carbon double bonds  
 B CnH2n-1NH2 carbon-carbon double bonds  
 C CnH2n+1NH2 amine  
 D CnH2n-1NH2 amine  
 
 

  

35.  Which product is obtained when bromine reacts with butene, CH3CH=CHCH3? 
 

 A CH3CH=CHCH2Br 
 B CH2BrCH2CH2CH2Br 
 C CH3CH2CH2CHBr2 
 D CH3CHBrCHBrCH3 
 
 
 
 
 
 
 

  

petroleum 

fractions 

X 

Y 
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36.  The molecules of two hydrocarbon compounds X and Y each contains only four carbon atoms. 
X is saturated and Y is unsaturated. 
 
Which statement(s) is/are correct? 
 

1 Under suitable conditions Y polymerises. 
2 The complete combustion of 1 mole of Y produces more carbon dioxide than the 

complete combustion of 1 mole of X. 
3 One molecule of Y contains more hydrogen atoms than one molecule of X. 

 

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

  

37.  The formula of an alcohol is CxHyOH. The equation for its complete combustion is shown. 
 

2CxHyOH + 9O2 → 6CO2 + 8H2O 
 
What are the values of x and y? 
 

  x y  
 A 3 7 
 B 3 8 
 C 6 7 
 D 6 8 
 
 

  

38.  The structure of ester W is shown. 

 
Which row gives the names of ester W and the alcohol and carboxylic acid from which it is 
made? 
 

  name of ester W alcohol carboxylic acid  
 A butyl propanoate butanol propanoic acid  
 B butyl propanoate propanol butanoic acid  
 C propyl butanoate butanol propanoic acid  
 D propyl butanoate propanol butanoic acid  
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39.  The diagram shows the structure of a monomer. 

 
Which diagram shows the partial structure of its polymer? 
 

 A 

 
 B 

 
 C 

 
 D 
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40.  Polymer P is formed when the 3 monomers below undergo condensation polymerisation. 
 

 
Which diagram represents the repeat unit of polymer P? 
 

 A 

 
 B 

 
 C 

 
 D 
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