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1 A student prepares a pure sample of magnesium sulfate from dilute sulfuric acid and 
magnesium. 
 
Which apparatus does the student use? 
 

 A burette, pipette and an evaporating dish 

 B measuring cylinder and an evaporating dish 

 C beaker, balance, a filter funnel and filter papers 

 D beaker, an evaporating dish, a filter funnel and filter papers 

   
 

2 A sample of air is passed through the apparatus shown below. 

 
 
What would be the composition of gas A after passing air through aqueous sodium hydroxide 
and then concentrated sulfuric acid? 
 

 A carbon dioxide, nitrogen, water vapour 

 B carbon dioxide, nitrogen, oxygen 

 C nitrogen, noble gases, oxygen 

 D noble gases only 

   
 

3 The chromatogram obtained from a chromatography experiment on substance S is shown. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
What is the Rf value of S? 
 

 A 0.35 B 0.48 C 0.56 D 0.62 
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4 Three separations are listed. 
 

1. obtaining water from sodium chloride solution 

2. obtaining iodine from a mixture of iodine and nickel 

3. obtaining solid sodium chloride from aqueous sodium chloride 

 
Which techniques would be involved in these separations? 
 

 1 2 3 

A 

B 

C 

D 

distillation 

distillation 

filtration 

sublimation 

sublimation 

sublimation 

crystallisation 

crystallisation 

evaporation 

filtration 

evaporation 

filtration 

 
 

  
5 Some tests are carried out on a sample of water from a factory. The following results were 

obtained. 
 

1. A white precipitate was formed with barium nitrate and nitric acid. 

2. A white precipitate was formed with aqueous ammonia; precipitate was insoluble in 
excess aqueous ammonia. 

 
What compound could be present in the water? 

 A aluminium chloride 

 B aluminium sulfate 

 C zinc chloride 

 D zinc sulfate 

   
 

6 Element Y burns in air to form an acidic gas that decolourises potassium manganate(VII). 
 
What is Y? 
 

 A carbon 

 B nitrogen 

 C magnesium 

 D sulfur  
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7 Solid X was heated until it was completely melted. The graph shows how its temperature varies 
with time as solid X is heated. 

 
 
Which of the following statements are true about the particles in X? 
 

I. They are closer to each other at stage RS than at stage PQ. 

II. The forces of attraction are stronger at stage P than at stage S. 

III. The arrangement is more orderly at stage RS than at stage PQ. 

IV. Their total energy content at stage QR is lower than at stage RS. 

 
 A II and IV only 

 B II and III only 

 C I and III only 

 D I and II only 

   
 

8 Which particle contains the same number of both neutrons and electrons? 
 

 A 𝐶𝑎20
40 2+ B 𝑀𝑔12

24 2+ C 𝐹9
19 − D 𝑆16

32 2− 

   
 

9 Carbon has three naturally occurring isotopes, carbon-12, carbon-13 and carbon-14. 
 
Which of the following statements about carbon-14 is incorrect? 
 

 A It is found in carbon dioxide in the atmosphere. 

 B It reacts with limited oxygen to form carbon monoxide. 

 C It has different electronic configuration as the other isotopes. 

 D It has the greatest number of neutrons compared to the other isotopes. 

   
 

10 Which of the following is an element made up of covalent molecules? 
 

 A ice B iodine C sand D argon 
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11 The formula of the nitride of element Q is QN. 
 

What is the formula of a compound formed between Q and an oxalate ion, C2O4
2−? 

 
 A Q3C2O4 B Q2(C2O4)3 C Q(C2O4)2 D QC2O4 

   
 

12 The structural diagrams of two molecules, X2Y and ZY2, are shown below. 
 

 
Which of the following represents a molecule of a compound formed between X and Z? 
 

  A  B 
  

 

  

  C  D 
  

 

 

 
   

 
13 The table below shows some of the physical properties of substance P, Q, R and S. 

 

substance 
melting 

point /C 

boiling 

point /C 

electrical conductivity Solubility in 
water solid state liquid state 

P 122 150 Poor Poor Insoluble 

Q 690 1790 Poor Good Soluble 

R 1510 2489 Poor Poor Insoluble 

S 1453 2730 Good Good Insoluble 

 
Which of the following statements about the four substances is correct? 
 

 A Substances R and Q are macromolecules. 
 

 B Substance Q can conduct electricity because it has free mobile electrons. 
 

 C Substance S has a structure held together by electrostatic forces of attraction between 
positive ions and a ‘sea of delocalised’ electrons.  
 

 D Substance P has a simple molecular structure, and it has weak forces of attraction 
between its atoms. 
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14 What is the mass of iron in 204 g of Fe2O3? 
 

 A 56 g B 70 g C 112 g D 143 g 

   
 

15 Which quantities are the same for one mole of carbon monoxide and one mole of nitrogen 
monoxide? 
 

I. Molar mass 

II. Number of atoms 

III. Number of molecules 

IV. Volume at room temperature and pressure 

 
 A II, III and IV 

 B I, III and IV 

 C II and III only 

 D III and IV only 

   
 

16 30 cm3 of 0.1 mol/dm3 of aqueous sodium hydroxide is required to exactly neutralise 25 cm3 of 
dilute sulfuric acid. What is the concentration of the acid? 
 

 A 0.24 mol/dm3 

 B 0.12 mol/dm3 

 C 0.06 mol/dm3 

 D 0.03 mol/dm3 

   
 

17 Tin is extracted from its ore, SnO2, by reducing it with carbon in a furnace. The equation for the 
reaction is shown below. 

SnO2 + 2C → Sn + 2CO2 

 
What is the percentage purity of tin ore if 600 g of the tin ore is reduced to produce 82 g of tin? 
[Ar of Sn: 119, Mr of SnO2: 151] 
 

 A 82

119
 x 

151

600
 x 100 

 B 82

119
 x 

600

151
 x 100 

 C 119

82
 x 

151

600
 x 100 

 D 82

600
 x 100 
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18 A hydrocarbon was found to contain 85.7% by mass of carbon and 14.3% by mass of 
hydrogen. The molar mass of the hydrocarbon was found to be 56 g/mol. What is the 
molecular formula of the hydrocarbon? 
 

 A CH2 B C2H4 C C3H8 D C4H8 

   
 

19 A piece of blue litmus paper was soaked in concentrated aqueous sodium chloride and 
supported on a glass slide. The paper was connected to an electrical supply as shown in the 
diagram. 
 
 
 
 
 
 
 
 
 

 
Which of the following shows the correct observations near each electrode after some time? 
 

 negative electrode positive electrode 

A remain blue turn red and then bleached 

B remain blue remain blue 

C turn red turn red and then bleached 

D turn red and then bleached remain blue 

 
 

   
20 The diagram below shows the set-up of an electric cell using electrodes of copper and metal T. 

 
 
Which statement is correct? 
 

 A Copper is less reactive than metal T. 

 B Effervescence will be observed at metal T. 

 C Oxidation occurs at metal T. 

 D The mass of copper electrode will increase over time. 
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21 Electrolysis is used to plate a metal statue with silver. Which row correctly shows the 
electrolyte used and the electrode that the statue should be connected to? 
 

 electrolyte statue 

A silver nitrate cathode 

B silver chloride cathode 

C silver chloride anode 

D silver nitrate anode 

 
 

   
22 Ethyne (C2H2) reacts with hydrogen to form ethane (C2H6) as shown in the equation below. 

 

 
The average energies of the bonds in the substances involved are shown in the table below. 
 

bond bond energies (kJ/mol) 

C − H 413 

C − C 347 

C ≡ C 839 

H − H 432 

 
What is the enthalpy change for this reaction? 
 

 A +51 kJ/mol B −176 kJ/mol C −296 kJ/mol D −728 kJ/mol 

   
 

23 Which change in the conditions in the Haber process results in a decrease in activation 
energy? 
 

 A increasing the concentration of the reactants 

 B increasing the temperature 

 C increasing the pressure 

 D using a catalyst 
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24 Equations for reactions of iron and iron compounds are shown. 
 

Fe + 2HCl → FeCl2 + H2 

2FeCl2 + Cl2 → 2FeCl3 

FeSO4 + Mg → Fe + MgSO4 

FeSO4 + 2NaOH → Fe(OH)2 + Na2SO4 

 
How many of these are redox reactions? 
 

 A 1 B 2 C 3 D 4 

   
 

25 Which solutions, when mixed, form an insoluble salt? 
 

 A dilute hydrochloric acid and barium nitrate 

 B dilute sulfuric acid and sodium hydroxide 

 C dilute hydrochloric acid and silver nitrate 

 D dilute sulfuric acid and zinc chloride 

   
 

26 The following reactions are carried out. 
 

reaction result 

ethanoic acid is added to 
ammonium carbonate 

gas E is given off 

ammonium ethanoate is 
warmed with solution F 

gas G is given off and moist 
red litmus paper turns blue 

 
What are E, F and G? 
 

 E F G 

A ammonia ethanoic acid carbon dioxide 

B ammonia sodium hydroxide ammonia 

C carbon dioxide ethanoic acid carbon dioxide 

D carbon dioxide sodium hydroxide ammonia 
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27 Rubidium, Rb, is an element in the same group of the Periodic Table as lithium, sodium and 
potassium. 
 
Which statement about rubidium is likely to be correct? 
 

 A It sinks in water. 

 B It forms an insoluble hydroxide. 

 C It reacts slowly with cold water. 

 D It is produced during the electrolysis of aqueous rubidium chloride. 

   
 

28 Using your knowledge of the halogens and their compounds, which statement is incorrect? 
 

 A Bromine displaces astatine from aqueous potassium astatide. 

 B Hydrogen astatide is a covalent molecule. 

 C Silver astatide is insoluble in water. 

 D Solid astatine is white. 

   
 

29 X, Y and Z are in the same period of the Periodic Table.  
 
X is a non-metal, Y is a metal and Z shows the properties of both metals and non-metals. 
 
What is the order of these three elements across the Periodic Table? 
 

 A XZY B YXZ C YZX D ZXY 

   
 

30 The experiment below investigates the rusting of iron nails. 

 
Which nails will rust? 
 

 A None B X only C X and Z D Y only 
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31 Three metal carbonates, XCO3, YCO3 and ZCO3, were each heated using the setup as shown 
below. 

 
 
On mild heating of YCO3, white precipitate was observed forming in limewater. Heating more 
strongly gave the same observation for XCO3 but not for ZCO3. 
 
Which of the following shows the correct order for the reactivity of metals X, Y and Z? 
 

 Least reactive  Most reactive 

A Z Y X 

B Z X Y 

C X Y Z 

D Y X Z 

 
 

   
32 The diagram shows the apparatus used for the fractional distillation of petroleum. 

 

 
 
Which statement about the fractional distillation of petroleum is correct? 
 

 A At each level in the column, only one compound is collected. 

 B The higher up the column, the greater the temperature. 

 C The molecules collected at the bottom of the column are the most flammable. 

 D The molecules reaching the top of the column have the smallest relative molecular mass. 
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33 Pentanoic acid has the formula CH3CH2CH2CH2CO2H. 
 
Which formula represents butyl pentanoate? 
 

  A  B 
  

 

 

 
  C  D 
  

 

 

 
   

 
34 Study the reaction scheme below. 

 
What are reactions P, Q, R and S? 
 

 P Q R S 

A 

B 

C 

D 

cracking 

fractional distillation 

fractional distillation 

cracking 

addition 

addition 

substitution 

addition 

oxidation 

reduction 

oxidation 

hydration 

fermentation 

esterification 

fermentation 

esterification 
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35 The diagram below shows the structural formula of tartaric acid (C4H6O6), commonly found in 
wine. 

 
 
What salts could be formed upon reacting tartaric acid with sodium hydroxide? 
 

I. C4H5O6Na 

II. C4H4O6Na2 

III. C4H3O6Na3 

IV. C4H2O6Na4 

 
 A II only B I and II C II and III D all the above 

   
 

36 Butane reacts with chlorine in the presence of ultraviolet radiation. 
 
What is the equation for this reaction? 
 

 A C4H10 + Cl2 → C4H8Cl2 + H2 

 B C4H10 + Cl2 → C4H9Cl + HCl 

 C C4H10 + Cl2 → 2C2H4Cl + H2 

 D C4H10 + Cl2 → C4H10Cl2  
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37 Four pairs of compounds are shown below. 
 

 

I. 

 
 
 
 
 
 
 
 

 

II. 

 
 
 
 
 
 
 
 

 

III. 

 
 
 
 
 
 
 
 

 

IV. 

 
 
 
 
 
 

 
 How many pairs of isomers are shown? 

 
 A 4 B 3 C 2 D 1 
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38 The diagram shows the partial structure of a polymer. 
 

 
 
 
 
 
What statement about this polymer is correct? 

  
A 

 
It is formed from the monomers  
 
 
 

 B It is formed in an addition polymerisation reaction. 

 C The partial structure shown is that of Terylene. 

 D It is a polyamide. 

   
 

39 Oxides of nitrogen form in car engines and are removed by catalytic converters. 
 
Which equation represents a reaction that occurs in a catalytic converter? 
 

 A CO + NO2 → NO + CO2 

 B 2CO + 2NO → N2 + 2CO2 

 C CO2 + NO → NO2 + CO 

 D CO2 + 2NO2 → N2 + 3O2 + C 

   
 

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

 chlorofluorocarbons methane sulfur dioxide 

A 
depletion of the 

ozone layer  
greenhouse gas acid rain 

B 
depletion of the 

ozone layer 
acid rain global warming 

C acid rain 
depletion of the 

ozone layer 
greenhouse gas 

D global warming 
depletion of the 

ozone layer 
acid rain 
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