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1 A gas dissolves readily in water, turns moist blue litmus paper red, and is denser 
than air. 
 
Which set-up should be used to dry and collect this gas? 
 

 A  
 
 
 
 
 
 
 
 
 
 
 
 
 

B  

 C  D  
 
 
 
 
 
 
 
 

 
  
2 Leo accidentally contaminated a sample of pure lead(II) sulfate with a small amount 

of lead(II) carbonate.  
 
Which sequence of steps would help Leo re-obtain pure lead(II) sulfate? 
 

 A add excess hydrochloric acid, filter, crystallise, then rinse and dry 

 B add excess hydrochloric acid, filter, then rinse and dry 

 C add excess nitric acid, filter, crystallise, then rinse and dry  

 D add excess nitric acid, filter, then rinse and dry 
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3 Excess aqueous ammonia is added to a solution containing aluminium ions, 
copper(II) ions and zinc ions. The mixture is then filtered. 
 
Which ion(s) will be found in the resulting residue? 
 

 A aluminium ions 

 B aluminium ions and zinc ions 

 C copper(II) ions  

 D copper(II) ions and zinc ions 

 
 
4 Billy studied the rate of diffusion of ammonia gas and hydrogen chloride gas using 

the set-up shown below.  
 
A white ring of solid was formed at position Z.  
 

 
 
 
 
 
 
 
 
 
Billy repeated the experiment using concentrated hydrobromic acid instead of 
hydrochloric acid. A white ring of solid was formed at another position, W. 
 
Which statement is not true? 
 

 A Ammonia gas diffuses faster than hydrogen chloride gas. 

 B Conducting both experiments at a higher temperature will not change positions 
W and Z.  

 C Hydrogen bromide gas is denser than hydrogen chloride gas. 

 D Position W is located between positions X and Z. 
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5 The diagram shows the atomic structure of an element. 
 
 
 
 
 
 
 
 
 
 
Which diagram below shows the atomic structure of an isotope of this element? 
 

 A  
 
 
 
 
 
 
 
 
 
 

B  
 

 C  
 
 
 
 
 
 
 
 
 

D  
 
 
 
 
 
 
 
 

 
 
6 A compound contains metal P and non-metal Q.  

 
In the lattice structure, each positive ion is surrounded by four negative ions and 
each negative ion is surrounded by eight positive ions.  
 
Which ions are present in the compound and what is its formula?  

 

  formula of ion of P formula of ion of Q formula of compound 

 A P+ Q2- P2Q 

 B P2+ Q- PQ2 

 C P- Q2+ QP2 

 D P2- Q+ Q2P 
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7 The structures of two materials are shown below. 
 
 
 
 
 
 
 
 

 
Which statement is correct? 
 

 A Both substances are hard and rigid. 

 B Both substances are pure compounds. 

 C Both substances can be electrolysed in the liquid state. 

 D Both substances contain particles held together by strong electrostatic forces 
of attraction. 

 
 
8 What is the mass of one molecule of hydrogen? 

 
 A 1.7 x 10-24 g 

 B 3.3 x 10-24 g 

 C 1.0 g 

 D 2.0 g 

 
 
9 Iron(II) sulfate is commonly used to treat iron-deficiency anaemia.  

 
A 5.00 g tablet containing iron(II) sulfate was dissolved in water. When excess 
barium chloride solution was added, 2.89 g of barium sulfate precipitated out.  
 
What is the percentage by mass of iron(II) ions present in the tablet? 
 

 A 13.9 % 

 B 14.5 % 

 C 37.7 % 

 D 84.5 % 
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10 Compound X is made up of carbon, hydrogen and oxygen. 
 
It contains 54.55% of carbon and 9.09% of hydrogen by mass.  
 
Which of the following could compound X be? 
 

 A CH3OH 

 B C2H5COOH  

 C C3H7COOH 

 D C4H9OH 

 
 
11 The compound S2O7 reacts with water to produce sulfuric acid and oxygen gas. 

 
2S2O7 + 4H2O → 4H2SO4 + O2 

 
What volume of oxygen, measured at room temperature and pressure, is evolved 
when 0.704 g of S2O7 reacts with excess water? 
 

 A 0.0240 dm3 

 B 0.0480 dm3 

 C 0.0960 dm3 

 D 0.192 dm3 

 
 
12 In an electrolysis experiment, the same amount of charge deposited 32.5 g of zinc 

and 10.2 g of vanadium.  
 
What was the charge on the vanadium ion? 
 

 A 2+ 

 B 3+ 

 C 4+ 

 D 5+ 
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13 The hydrogen-oxygen fuel cell generates electricity under a continuous supply of 
hydrogen gas and oxygen gas, as shown in the diagram. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Which of the following correctly shows the direction of electron flow and a suitable 
electrolyte which can be used in the fuel cell?  

 

  direction of electron flow electrolyte 

 A from electrode A to B aqueous sodium hydroxide 

 B from electrode B to A aqueous sodium hydroxide 

 C from electrode A to B dilute sulfuric acid 

 D from electrode B to A dilute sulfuric acid 

 
 
14 Which process is endothermic? 

 
 A C(s) + O2(g) → CO2(g) 

 B H2O(g) → H2O(l) 

 C HCl(g) → H(g) + Cl(g) 

 D HCl(aq) + NaOH(aq) → NaCl(aq) + H2O(l) 
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15 The energy profile diagram for the Haber process is shown below. 

 
N2(g) + 3H2(g)  2NH3(g) 

 
 
 
 
 
 
 
 
 
 
 
 

Which statement is correct? 
 

 A The activation energies of the forward and reverse reactions are equal to Y. 

 B The activation energy of the reverse reaction is greater than that of the forward 
reaction. 

 C The enthalpy change of the forward reaction is equal to (W – Z). 

 D The reverse reaction is exothermic. 

 
 
16 In experiments A and B, excess calcium carbonate was added to dilute hydrochloric 

acid. The graphs show how the masses of both reaction mixtures varied with time. 
 

 

 
 
 
 
 
 
 
 
 
 

In experiment A, 100 g of calcium carbonate lumps was added to 100 cm3 of  
1.0 mol/dm3 dilute hydrochloric acid. 
 
Which change to the experimental conditions will give the graph for experiment B? 
 

 A using 50 g of calcium carbonate powder 

 B using 12.5 cm3 of 2.0 mol/dm3 dilute sulfuric acid 

 C using 25 cm3 of 2.0 mol/dm3 dilute hydrochloric acid 

 D using 100 cm3 of 0.5 mol/dm3 dilute hydrochloric acid 
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17 Which process is a redox reaction? 
 

 A formation of ammonium sulfate from aqueous ammonia and sulfuric acid 

 B formation of calcium oxide from calcium carbonate 

 C formation of silver chloride from aqueous silver nitrate and aqueous sodium 
chloride 

 D formation of sulfuric acid from sulfur dioxide 

 
 
18 Which statement about a dilute solution of a strong acid, HX, is incorrect? 

 
 A The solution contains OH- ions. 

 B The solution contains a low concentration of HX molecules. 

 C The solution contains more water molecules than hydrogen ions. 

 D The solution turns blue litmus paper red. 

 
 
19 Excess magnesium powder is added to 25 cm3 of 0.10 mol/dm3 solutions of three 

different acids. 
 

experiment acid 

1 methanoic acid 

2 hydrochloric acid 

3 sulfuric acid 

  
Which statement is correct? 
 

 A Experiment 1 produced the smallest volume of gas. 

 B Experiments 1 and 2 produced the same volume of gas. 

 C Experiments 1 and 2 had the same speed of reaction. 

 D Experiments 2 and 3 had the same speed of reaction. 
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20 In an experiment, 4.0 cm3 of 1.0 mol/dm3 aqueous copper(II) sulfate and 8.0 cm3 of 
1.0 mol/dm3 aqueous sodium carbonate are mixed. 
 
After the completion of the reaction, a particular step is carried out, and an 
observation is made accordingly.  
 
Which row shows the step performed and the corresponding observation?  

 

  step observation 

 
A 

add a few drops of  
acidified barium nitrate 

no visible reaction 

 
B 

add a few drops of  
aqueous sodium hydroxide 

light blue precipitate formed 

 
C filter the mixture filtrate is a light blue solution 

 
D 

filter the mixture, then add a few 
drops of dilute acid to filtrate 

effervescence of colourless, 
odourless gas 

 
 
21 An aqueous solution of a chloride is made by reacting dilute hydrochloric acid with 

the hydroxide of metal M. 
 

M(OH)2(s) + 2HCl(aq) → MCl2(aq) + 2H2O(l) 
 

Which metal cannot be M? 
 

 A copper 

 B iron 

 C lead 

 D magnesium 

 
 
22 Which statement correctly describes the general trend of Period 3 elements from 

sodium to chlorine? 
 

 A The electrical conductivities of the elements increase. 

 B The elements become stronger reducing agents. 

 C The melting points of their oxides increase then decrease. 

 D The oxides of the elements show a trend from acidic to amphoteric and then to 
basic. 
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23 Which statement about halogens is incorrect? 
 

 A Bromine exists as a reddish-brown liquid at room temperature. 

 B Chlorine forms a silver salt that is insoluble in water. 

 C Fluorine has a lower boiling point than iodine. 

 D Iodine gas is obtained when chlorine gas is bubbled into aqueous potassium 
iodide. 

 
 
24 Which pair of elements, when reacted together, would give the most violent 

reaction? 
 

 A caesium and fluorine 

 B lithium and iodine 

 C potassium and bromine 

 D sodium and chlorine 

 
 
25 Which statement about transition elements is correct? 

 
 A A transition element has variable oxidation states because it can lose different 

numbers of electrons into the ‘sea of electrons’ in the metallic lattice. 

 B All coloured compounds contain transition elements. 

 C The highest oxidation state that a transition element can show is +6. 

 D Transition elements have high melting points due to the strong attraction 
between positive ions and ‘sea of electrons’. 

 
 
26 Which statement about metals and their compounds is incorrect? 

 
 A A lower temperature is needed to reduce copper(II) oxide to copper than to 

reduce zinc oxide to zinc. 

 B Heating magnesium powder with iron(III) oxide produces iron and a white 
smoke containing magnesium oxide. 

 C The addition of lead to aqueous zinc nitrate is an example of a metal 
displacement reaction. 

 D Unreactive metals are likely to be found as elements in soils or rocks. 
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27 Metal Z and its compounds undergo the following reactions. 
 

• The carbonate of Z decomposes on heating to form a black solid. 

• The oxide of Z can be reduced by both carbon and hydrogen gas. 

• Z reacts fairly quickly when added to dilute sulfuric acid. 

• Z displaces silver from aqueous silver nitrate solution. 
 
What could metal Z be? 
 

 A aluminium 

 B copper 

 C iron 

 D zinc 

 
 
28 Some statements about iron and steel are shown below.  

 
 1 High carbon steel is more brittle than low carbon steel.  

 2 Iron can be obtained by electrolysis of its molten ore. 

 3 Limestone reacts with silicon dioxide in the iron from the blast furnace. 

 4 Recycling iron uses less energy than extracting from its ore. 
 
Which statements are correct? 
 

 A 1 and 4 only 

 B 2 and 3 only 

 C 1, 2 and 4 only 

 D 1, 2, 3 and 4 

 
 
29 Which pair of gases are involved in the formation of acid rain? 

 
 A CO and CO2 

 B CH4 and NO2 

 C NO2 and CO 

 D SO2 and NO2 
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30 How many of the following processes will lead to an increase in greenhouse gas 
emissions? 
                    

• decomposition of vegetation 

• fermentation of glucose 

• photosynthesis 

• polymerisation 

• respiration 
 

 A 1 

 B 2 

 C 3 

 D 4 

 
 
31 Ethanol is either a reactant or a product in the following reactions. 

 
 1 combustion of ethanol  

 2 conversion of ethene to ethanol 

 3 fermentation of glucose 

 4 oxidation of ethanol to ethanoic acid 
 
In which reactions is water present either as a reactant or a product? 
 

 A 3 only 

 B 1 and 2 only 

 C 1, 2 and 4 only 

 D 1, 3 and 4 only 

 
 
32 One mole of each of the compounds below is completely combusted. 

 
C5H12O        C6H12        C6H14       C6H14O 

 
How many compounds need exactly nine moles of oxygen for complete 
combustion? 
 

 A 1 

 B 2 

 C 3 

 D 4 

 
 



15 
 

33 When a molecule of a hydrocarbon contains more atoms, burning it produces a 
greater amount of energy.  
 
Which of the following shows the molecules arranged in order of increasing energy 
released? 
 

 A ethene, ethane, methane 

 B ethene, methane, ethane 

 C methane, ethane, ethene 

 D methane, ethene, ethane 

 
 
34 The structures of three compounds are shown. 

 
 

 
 
 
 
 
 
Which statement best explains why these three compounds have similar chemical 
properties? 
 

 A They are formed by addition reactions. 

 B They are made up of the same elements. 

 C They are saturated hydrocarbons. 

 D They have the same functional group. 

 
 
35 The cracking of the hydrocarbon C12H26 is represented by the equation below. 

 
C12H26 → X + Y 

 
Which statement is correct?  
 

 A If X is C6H12, Y can react with aqueous bromine in the absence of light. 

 B If X is C10H22, Y can be polymerised and used to manufacture clingfilm. 

 C If X is hydrogen gas, Y is a saturated molecule. 

 D X and Y can be structural isomers. 
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36 Which alkenes produce only one alcohol on addition of steam? 
 
 1 CH3CH=CH2  

 2 CH3CH2CH=CH2  

 3 CH3CH=CHCH3 

 4 (CH3)2C=C(CH3)2 
 

 A 2 only 

 B 3 only 

 C 1 and 2 only 

 D 3 and 4 only 

 
 
37 Q is an organic compound that forms a gas when added to aqueous sodium 

carbonate. 
 
Which statement about Q is true? 
 

 A It can be formed by reducing ethanol. 

 B It can form an ester with ethanoic acid. 

 C It can have the empirical formula C2H4O. 

 D It can have the molecular formula C2H4O. 

 
 
38 The partial structure of a polymer is shown below. 

 
 
 
 
 
 

 
Which monomers would form the above polymer? 
 
 
 
 
 
 
 

 A 1 only 

 B 1 and 2 only 

 C 2 and 3 only 

 D 1, 2 and 3 

 

1 2 3 
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39 Which esters have the molecular formula C3H6O2? 
 
 1 methyl ethanoate  

 2 ethyl propanoate  

 3 ethyl methanoate 

 4 propyl methanoate  
 

 A 1 and 3 only 

 B 1 and 4 only 

 C 2 and 4 only 

 D 3 and 4 only 

 
 

40 Polymer P is formed from two different monomers that 
 

• contain six carbon atoms each, 

• do not contain the alcohol functional group. 
 
What is the partial structure of P?  
 

 A  
 
 
 
 

 B  
 
 
 
 
 

 C  
 
 
 
 
 

 D  
 
 
 
 
 

 
 

- End of Paper - 


