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1 A student follows the rate of reaction between marble chips, CaCO3 and dilute 
hydrochloric acid. 
 

CaCO3 + 2HCl → CaCl2 + CO2 + H2O 
 
Which set-ups show the apparatus that are suitable for this experiment? 
 

 
 
A 1 and 2 only 

B 1 and 3 only 

C 2 and 4 only 

D 1, 2 and 4 only 

 
 
 
 
 
 
 
 
 
 

hydrochloric  
acid 

marble chips 

measuring 
cylinder 

water 

hydrochloric 
acid 

marble chips 

balance 

loose 
plug 
 

hydrochloric 
acid 

hydrochloric 
acid burette burette 

marble chips marble chips 

gas syringe 
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2 A student sets up the apparatus as shown below to collect a sample of clean,  
dry gas X.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Which row correctly gives the identity of gas X and drying agent? 
 

 gas X drying agent 

A ammonia calcium oxide 

B ammonia concentrated sulfuric acid 

C hydrogen chloride calcium oxide 

D hydrogen chloride concentrated sulfuric acid 

 
 

 
3 Which sequence of procedures is used to separate a pure, dry sample of  

hydrated copper(II) sulfate, CuSO4.5H2O, from a mixture containing hydrated copper(II) 
sulfate and calcium carbonate, CaCO3? 
 

 
A dissolve in water → distillation → crystallisation 

B dissolve in water → filtration → crystallisation 

C distillation → crystallisation → heating to remove all water 

D fractional distillation → filtration → heating to remove all water 

 
 
 
 
 
 
 
 
 
 
 

dry sample of gas X 

mixture of ammonium chloride and 
calcium hydroxide 

drying 
agent 
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4 A paper chromatography experiment is used to find the Rf value for Fe2+(aq). The 
chromatogram is shown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To make the spot containing Fe2+(aq) more visible, the paper is sprayed with a locating 
agent that forms a precipitate of iron(III) hydroxide on the spot. 
 
In the chromatogram, the Rf of Fe2+(aq) is given by ……….(1)………. and the colour of 
the precipitate is ………(2)………. 
 
 

 (1) (2) 

A 0.50 red-brown 

B 0.50 green 

C 0.55 red-brown 

D 0.55 green 

 
 

 
5 A liquid is suspected to be pure ethanol. 

 
What is the best way to test its purity? 
 
A burn it completely in oxygen 

B measure its boiling point 

C react with ethanoic acid 

D test with litmus paper 
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6 The graph shows the change in the temperature of a substance with time when it is 
heated from -10oC to 60oC. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Which statement describes the change taking place between the points? 
 
A Energy is released from points P to Q. 

B Kinetic energy of the particles remains constant from points P to U. 

C Particles gain energy to weaken the forces of attraction from points S to T. 

D There is a large increase in the volume of the substances from points R to S. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Temperature/ oC 

Time/min 
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7 The number of valence electrons for elements hydrogen to magnesium was plotted 
against the proton number of the element. 
 
Which graph was obtained? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

proton number proton number 

proton number proton number 
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8 A beam of protons was passed through an electrostatic field between two charged 
plates. The electrostatic field deflected the beam of protons towards the negatively 
charged plates. The lower the relative mass of the particle, the larger the deflection. 
 
 
 
 
 
 
 
 
 

 
The experiment was repeated using a beam of electrons in place of the beam of protons. 
 
Which row correctly shows the extent of deflection and the direction of the beam of 
electrons? 

 

 
extent of deflection of beam of 

electrons 
direction of deflection of beam of 

electrons 

A deflected less than beam of protons opposite direction to beam of protons 

B deflected less than beam of protons same direction as beam of protons 

C deflected more than beam of protons opposite direction to beam of protons 

D deflected more than beam of protons same direction as beam of protons 

 

 

9 An atom of element X is represented by 𝑋4
9 . 

 
Which statement about an atom of X is correct? 

 
A  It is in Group 14 of the Periodic Table. 

B It is in Period 4 of the Periodic Table. 

C It forms an ion with a 2+ charge. 

D The total number of protons and neutrons is 13. 
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10 Naturally-occurring bromine has a relative atomic mass of 80 and consists entirely of 
two isotopes of relative atomic masses 79 and 81. 
 
What can be deduced about naturally-occurring bromine from this information only? 
 
A Bromine contains the two isotopes in equal proportions. 

B Bromine has different number of electrons. 

C Bromine isotopes have different number of protons. 

D Bromine is radioactive. 
 

 
 
11 Which substance contains both ionic and covalent bonds? 

 
A ammonium chloride 

B hydrogen chloride 

C lithium oxide   

D silicon dioxide  
 

 
 

12 A substance Y 
 

• has a high melting point; 

• is a good conductor of electricity; 

• is malleable. 

 
What could Y be? 

 
A graphite 

B iron 

C potassium chloride 

D silicon dioxide 
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13 Some properties of substances P, Q and R are given in the table below. 
 

 
 

 
 
 
 
 
 
 
 
 

 
Which row shows the correct classification of the substances as an element, a mixture 
or a compound? 
 

 compound element mixture 

A P Q R 

B P R Q 

C Q P R 

D R P Q 

 
 

 
14 0.24 g of an element, X, is reacted with 240 cm3 Cl2 to form a chloride with the formula 

XCl2 at r.t.p. 
 
What is element X? 

 
A carbon 

B calcium 

C magnesium 

D titanium  
 
 

 
  

substance 
percentage 

composition by 
mass 

electrical 
conductivity when 

solid 
effect of heat 

P constant yes 
solid burns in air to 

form an oxide 

Q varies no 
liquid burns to form 
carbon dioxide and 

water 

R constant no 
solid decomposes to 

form two products 
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15 The manufacture of nitric acid, HNO3, involves 2 steps.  
 

Step 1: 2NO + O2 → 2NO2 
Step 2: 4NO2 + 2H2O + O2 → 4HNO3 

 
What is the maximum number of moles of nitric acid that could be formed from  
0.50 moles of nitrogen monoxide, NO? 
 
A 0.125 B 0.25 C 0.50 D 1.00 

 
 

16 Which hydrocarbon has the highest percentage of hydrogen by mass? 
 
A CH4 B C3H8 C C4H10 D C5H12 
 

 
 
17 On heating, ammonium nitrate, NH4NO3, decomposes to form dinitrogen oxide and 

water. 
 

NH4NO3 → N2O + 2H2O 
 
When 100 g of an impure sample of ammonium nitrate is heated, 30 g of water is formed. 
 
What is the percentage purity of ammonium nitrate in the sample? 
 
A 33.3% B 66.7% C 75% D 88.3% 
 

 
 

18 A student titrates 25.00 cm3 of 0.100 mol/dm3 of sulfuric acid with 0.250 mol/dm3 of 
sodium hydroxide using a methyl orange indicator. 

 
H2SO4(aq) + 2NaOH(aq) → Na2SO4(aq) + 2H2O(l) 

 
She records the volume of sodium hydroxide used to be 24.00 cm3. 
 
Which statement(s) is/are correct? 
 

1 The colour of the solution at the end of the titration is yellow. 
2 The colour of the solution at the end of the titration is orange. 
3 She has exceeded the end-point of the titration. 
4 She has just reached the end-point of the titration. 

 
 
A 1 and 3 only 

B 1 and 4 only 

C 2 and 3 only 

D 2 and 4 only 
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19 Which of the following oxides can react with aqueous potassium hydroxide?  
 

A CO2 and BaO 

B CO2 and H2O  

C CO2 and PbO   

D CO2 only   
 
 
 

20 When an excess of lead(II) carbonate reacts with dilute sulfuric acid, the reaction stops 
after only a small amount of gas has been given off. 
 
Which statement best explain why this happens? 

 
A An insoluble layer of lead(II) sulfate is formed on lead(II) carbonate. 

B The concentration of acid decreases rapidly. 

C The lead(II) carbonate is unreactive. 

D The lead(II) carbonate is impure. 

 
 
21 Which method of preparation is suitable for making these salts? 

 

 titration metal + acid 
metal carbonate + 

acid 
precipitation 

A potassium nitrate silver chloride copper(II) sulfate zinc sulfate 

B potassium nitrate  zinc sulfate copper(II) sulfate silver chloride 

C zinc sulfate sodium nitrate silver chloride copper(II) sulfate 

D zinc sulfate copper(II) sulfate  potassium nitrate  silver chloride  

 
 
 
22 Industrial ammonia is obtained by the Haber process. 

 

N2(g) + 3H2(g) ⇌  2NH3(g)        ∆H = – 92 kJ / mol 

 
Which statement is incorrect about the process? 
 
A The industrial catalyst used is finely divided iron. 

B The reaction is endothermic, hence a temperature of 450oC is used. 

C The hydrogen needed is obtained mainly by cracking of petroleum oil. 

D 250 atm favours the production of ammonia but is difficult to maintain. 
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23 An aqueous solution of a salt, X, is placed in a test-tube and sodium hydroxide is 
gradually added. A light meter is used to measure the amount of light passing through 
the test-tube. 
 
The amount of light that passes through the test-tube was plotted against the volume of 
sodium hydroxide solution added.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
What is X? 
 

A ammonium chloride 

B calcium nitrate 

C copper(II) nitrate 

D zinc chloride 

 
 

24 Disproportionation is a reaction in which the same element is oxidised and reduced 
simultaneously.  
 
Which reaction is an example of disproportionation? 

 
A 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O 

B 2KOH + H2SO4 → K2SO4 + 2H2O 

C 2NO2 + H2O → HNO3 + HNO2 

D 2Pb(NO3)2 → 2PbO + 4NO2 + O2 
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25 A student is presented with two gases, X and Y. He bubbles both gases in different 
solutions and makes the following observations. 
 
 

gas observations 

X 
colourless solution of  

potassium iodide turns brown 

Y 
purple acidified  

potassium manganate(VII) turns colourless 

 
Which row correctly gives the identity of gas X and gas Y? 

 

 gas X gas Y 

A oxidising agent oxidising agent 

B oxidising agent reducing agent 

C reducing agent oxidising agent 

D reducing agent reducing agent 

 
 
 
26 The table gives statements about the properties between an electrolytic cell and a 

simple cell. 
 
In which row are both statements correct? 
 
 

 electrolytic cell simple cell 

A 
converts chemical energy to 

electrical energy 
converts electrical energy to chemical 

energy 

B 
movement of positive and negative 

ions across electrolyte 
flow of electrons from reactive metal to 

less reactive metal 

C 
reduction takes place at positive 

electrode 
oxidation takes place at positive 

electrode 

D 
electrolyte decomposes to form 

new substances 
positive electrode dissolves 
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27 In an electrolysis experiment, the same amount of charge deposited 38.4 g of copper 
and 14.4 g of titanium. The charge on the copper ion is 2+ and titanium has a relative 
atomic mass of 48. 

 
What was the charge on the titanium ion? 

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

 
 

28 Four elements identified only as W, X, Y and Z are all found in the third period of the 
Periodic Table. W, X, Y and Z are not the actual chemical symbols of the elements. 
 

1 W does not lose, gain or share electrons with other elements. 
2 X forms an alkaline solution when reacted with cold water. 
3 Y is diatomic. 
4 X and Z forms ions which are smaller than their atoms. 

 
 

Using the information provided, what is the most likely order of arrangement of these 
elements from left to right in the third period? 
 
A W, Y, Z, X 

B X, Y, Z, W 

C X, Z, Y, W 

D Z, Y, W, X 

 
 
29 Which diagram correctly shows the conditions necessary for the rusting of iron and also 

the metal that can be used to prevent rusting by sacrificial protection? 

 

O2 only O2 only 

O2 + H2O O2 + H2O 

copper 

copper 

magnesium 

magnesium 

iron iron 

iron iron 
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30 Which metal carbonate is most likely to melt but not decompose upon heating? 
 
A copper(II) carbonate 

B iron(III) carbonate 

C lead(II) carbonate 

D potassium carbonate 

 

 

31 The diagram shows part of the carbon cycle. P, Q and R refer to specific processes of 

the carbon cycle. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Which row correctly describe the energy changes of these processes? 
 

 P Q R 

A endothermic exothermic endothermic 

B endothermic exothermic exothermic 

C exothermic endothermic endothermic 

D exothermic endothermic exothermic 

 

 
 
 
 
 
 
 
 
 

giraffe 
tree 

power station using 
wood chips as fuel 

carbon dioxide 
in the air 
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32 The energy profile diagram shows two different paths, P and Q. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Which conclusion can be made based on the diagram? 
 

A Enthalpy change of the reaction equals (x-y) kJ/mol. 

B The path Q is achieved by using a catalyst. 

C The temperature of the surrounding increases when the products are formed. 

D More products are formed through path Q than through path P. 

 
 
 
33 In the graph shown below, curve X represents the results of the reaction between  

2 g of zinc granules and an acid in excess at 25oC.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which change will produce curve Y? 
 

A using 2 g of zinc granules at 30oC 

B using 1 g of zinc granules at 15oC 

C using 1 g of zinc granules at 30oC 

D using 2 g of zinc powder at 15oC 
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34 The diagram shows the fractional distillation of petroleum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which row about fraction M and N is correct? 
 

 
M burns more easily than 

N 
M has a higher boiling point 

than N 
M is more viscous 

than N 

A true false false 

B true true false 

C false true true 

D false false true 

 
 
 
35 Which statement is correct about vegetable oil and the margarine made from it? 

 
A Both are liquids at room temperature and pressure.  

B Both occur naturally. 

C Margarine has a higher melting point. 

D Vegetable oil has fewer carbon-carbon double bonds than margarine. 
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36 An alcohol X was fully oxidised to a carboxylic acid. Neutralisation of the acid with 
calcium carbonate gave a salt of formula (CH3CO2)2Ca. 
 
What was alcohol X? 

 
A CH3OH 

B C2H5OH 

C C3H7OH 

D C4H9OH 
 
 
 
37 A food chemist wants to create the odour of pineapples using the organic compound 

shown below. 
 
 
 
 
 
 

 
 

Which row correctly shows the pair of reactants that would react to form this compound 
and the name of the compound? 

 

 reactant 1 reactant 2 name of compound 

A CH3CH2OH CH3CH2CH2CH2OH ethyl butanoate 

B CH3CH2OH CH3CH2CH2COOH ethyl butanoate 

C CH3COOH CH3CH2CH2CH2OH butyl ethanoate 

D CH3CH2CH2COOH CH3COOH butyl ethanoate 
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38 What are formed when glucose is fermented? 
 

A ethanol and carbon dioxide 

B ethanol and oxygen 

C ethene and carbon dioxide 

D ethene and oxygen 

 
 
39 A sample of clean, dry air is passed over hot tin until all the oxygen in the air has reacted 

with tin. 
 

 
 

 
 
 
 
 
 

The volume of air decreases by 30 cm3. 
 
What was the estimated original volume of the sample of air? 
 
A 6 cm3 B 40 cm3 C 120 cm3 D 145 cm3 
 
 
 

40 Which statement is true about atmospheric pollutants? 
 
A Carbon monoxide is oxidised by oxygen and dissolves in rainwater to form  

acid rain. 

B Hydrocarbons react with fluorine to produce a gas that depletes the ozone layer.  

C Ozone at low altitudes in the atmosphere helps to block off ultraviolet rays. 

D Sulfur dioxide can be removed from flue gases by passing over  
calcium carbonate.  
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