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1 Three balloons, P, Q and R, were inflated to the same size with three different gases, ammonia, 
chlorine and nitrogen. 
 
 
 

 
 
 
 
 

 
Which is the correct order of the sizes of the balloons, starting with the biggest, after a period 
of 5 hours? 
 

 A P, Q, R B P, R, Q 
     
 C Q, R, P D Q, P, R 

 

2 The table below shows the proton and nucleon numbers of atoms P, Q, R and S. 
 

atom proton number nucleon number 
P 6 14 
Q 7 14 
R 16 32 
S 20 40 

 
Which of the following statements are true? 
 

1 Atom P and atom Q are isotopes. 
2 Atom P and atom R will combine to form a covalent compound. 
3 Atom Q and atom S will combine to form an ionic compound. 
4 One mole of the compound formed between atom R and atom S has a mass of 72 g. 

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

 

3 Phosphorus trichloride, PCl3, is a molecule formed when the elements phosphorus and 
chlorine react together. 
 
How many electrons in the outer shell of the phosphorus and chlorine atoms are not involved 
in bonding? 
 

 A 2 B 6 
     
 C 18 D 20 

 

Chlorine Ammonia 
 

Nitrogen 

P Q R 
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4 The diagram shows part of the structure of the compound silicon carbide. Which set of 
information about silicon carbide is correct? 

 

 empirical formula when strongly heated in oxygen  

A SiC burns, giving a solid residue only  

B SiC burns, giving a solid residue and a colourless gas  

C Si2C burns, leaving no solid residue  

D SiC2 burns, giving a solid residue and a colourless gas  

 

5 Which property of nitrogen is explained by the covalent bonds in its molecule? 
 
A Its separation from liquid air by fractional distillation. 

B The low reactivity of nitrogen. 

C The acidity of nitrogen dioxide. 

D The very low boiling point of nitrogen. 

 

6 Cartoon hero, Steel Man, was famous for his shiny armour, a gold-titanium alloy, which 
allowed him to fly to Mars and back to Earth without melting.  
 
Which of the following best describes the bonding which exists within the structure of his 
armour? 
 
A Ions and atoms of gold and titanium are held by strong intermolecular forces. 

B Ions and atoms of gold and titanium are held by strong attractive forces. 

C Ions and electrons of gold and titanium are held by strong attractive forces. 

D Ions, atoms and electrons of gold and titanium are held by strong attractive forces. 
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7 Ammonia burns in oxygen, forming nitrogen and water. The equation is shown below. 
 

NH3 (g) + 3 O2 (g) → 2N2 (g) + 6 H2O (l) 
 
If 40.0 cm3 of ammonia is burnt in 60.0 cm3 of oxygen, what will be the total volume of gases 
left after combustion at room temperature and pressure? 
 

 A 40.0 cm3 B 60.0 cm3 
     
 C 80.0 cm3 D 100.0 cm3 

 

8 The fertiliser ammonium nitrate is manufactured from ammonia by a two-stage process. 
 

stage 1   NH3 + 2O2 → HNO3 + H2O 

                                             stage 2   HNO3 + NH3 → NH4NO3 

What is the maximum mass of fertiliser that can be made if 17 tonnes of ammonia is 
available? 

 A 34 tonnes B 40 tonnes 
     
 C 80 tonnes D 97 tonnes 

 

9 In an experiment, 10.0 cm3 of 0.01 mol/dm3 copper(II) sulfate solution is mixed with 5.0 cm3 
of 0.01 mol/dm3 sodium carbonate solution in a flask. The equation is shown below. 
 

CuSO4 + Na2CO3 → Na2SO4 + CuCO3 
 

What is seen in the flask when the reaction was completed? 
 
A A colourless solution only.  

B A green precipitate and a blue solution. 

C A green precipitate and a colourless solution. 

D A white precipitate and a colourless solution. 
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10 When hydrogen peroxide is used as a bleaching agent, it decomposes to form water and 
oxygen. 

2H
2
O

2 
→ 2H

2
O + O

2 

 
When 68 g of hydrogen peroxide decomposes, the volume of oxygen gas collected under 
room temperature and pressure is 1200 cm3. What is the percentage purity of hydrogen 
peroxide? 
 

 A 2.5 % B 5.0 % 
     
 C 10.0 % D 15.0 % 

 

11 A dilute aqueous solution of a strong acid, HX, contains molecules of water and the ions H+ 
and X-. Which statement is correct?  
 
A The pH value of the acid is above 7. 

B The solution contains a high concentration of HX molecules. 

C The solution also contains OH- ions. 

D The solution contains more H+ ions than water molecules. 

 

12 Some statements about acids are given. 
 

1 a 1 mol/dm3 solution of a strong acid will have a higher pH than a 1 mol/dm3 solution 
of a weak acid. 

2 pH gives a measure of the H+ concentration in a solution. 
3 universal indicator turns blue when placed in a solution of pH 5. 
4 when acids react with metals, hydrogen ions gain electrons. 

 
Which statements about acids are correct? 
 

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

 

13 Which of the following can be used to distinguish between aqueous zinc nitrate and 
aqueous calcium chloride? 
 

1 aqueous sodium carbonate 
2 aqueous lead(II) nitrate 
3 dilute sulfuric acid 

 A 2 only B 1 and 2  
     
 C 2 and 3  D 1, 2 and 3 
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14 An aqueous solution of a salt was placed in a test tube and aqueous ammonia was gradually 
added from a burette. The mass of the precipitate was obtained when various volumes of 
aqueous ammonia were added and a graph was obtained as shown. 

 

Which salt would show this behaviour? 

 A copper (II) nitrate  B iron (II) sulfate 
     
 C sodium nitrate D zinc chloride 

 

15 Zinc is extracted from its ore, zinc sulfide, which is heated in air to form zinc oxide. This was carried 
out in a laboratory using the apparatus shown. 
 

 
 
What are the observations in the porcelain boat and test tube when zinc sulfide is heated? 
 

 solid in porcelain boat solution in test tube  

A turns yellow turns colourless  

B turns yellow remains purple  

C turns grey remains purple  

D turns white turns colourless  
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16 An 80 cm3 sample of air is trapped in a syringe. The air is slowly passed over heated iron in 
a tube until there is no further decrease in volume. 

 

When cooled to its original temperature, what is the volume of gas remaining in the syringe? 
 

 A 80 cm3 B 64 cm3 
     
 C 20 cm3  D 16 cm3 

 

17 The statements below give some information about metals R, S, T and U. 
 

• Carbonate of U does not decompose on heating.  
• Only oxides of R and T can be reduced by heating with carbon. 
• R and S react with dilute hydrochloric acid but not with cold water. 
• T reacts with neither dilute hydrochloric acid nor water. 

 
What is the order of increasing reactivity of the four metals? 
 
A T < R < S < U 

B T < S < R < U 

C U < S < R < T 

D U < T < R < S 

 

18 Which pair of substance acts as reducing agents in the blast furnace? 
 
A carbon and oxygen 

B carbon monoxide and carbon dioxide 

C carbon and carbon monoxide 

D carbon dioxide and oxygen 
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19 Steel is an alloy with a very small percentage of carbon. 
 
Which statement is correct? 
 
A A decrease in the percentage of carbon makes the steel more brittle. 

B An increase in the percentage of carbon makes the steel softer. 

C Carbon disrupts the metallic structure of iron. 

D Iron atoms are the same size as carbon atoms. 

 

20 Metal P is more reactive than metal Q which is more reactive than metal R. The sulfates of P 
and R are colourless the sulfate of Q is blue. 

Which observation is correct when a metal is added to a solution of sulfate? 

 metal added solution of sulfate colour change 

A R Q blue to colourless 

B Q P colourless to blue 

C Q R blue to colourless 

D P Q blue to colourless 

 

21 Which of the following statements regarding the element caesium (proton number 55) are 
correct?  
 

1 It is a stronger reducing agent than potassium.   
2 It reacts with chlorine to form an ionic compound. 
3 It has a higher density than sodium. 
4 It has a higher melting point than lithium. 

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

 

22 Which of the following characteristics of elements in a period is incorrect? 
 
A The elements on the left hand side of a period are metals. 

B The reducing power of the elements decrease across the period. 

C The elements on the right hand side of a period have the lowest melting point. 
 

D When moving across a period, from left to right, the oxides change from acidic to basic. 
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23 In which of the following reactions does the oxidation state of nitrogen show the greatest 
increase? 
 
A NH3 (g) + HCl (g) → NH4Cl (s) 

B 2NH3 (g) + 3CuO (s) → N2 (g) + 3Cu (s) + 3H2O (l) 

C 4NO2 (g) + O2 (g) + 2H2O (l) → 4HNO3 (l) 

D 2NO3
- (aq) + Cu (s) + 4H+ (aq) → 2NO2 (g) + Cu2+ (aq) + 2H2O (l) 

 

24 Which of the following are true for the reaction below? 
 

2 FeCl3 (aq) + H2S (g) → 2HCl (aq) + S (s) + 2FeCl2 (aq) 
 

1 Hydrogen sulfide is reduced to hydrochloric acid.  
2 Iron(III) ions gain electrons. 
3 The solution changes in colour from yellow brown to pale green. 
4 Oxidation state of sulfur decreases. 

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

 

25 The reaction in which the same reactant is both oxidised and reduced is called a 
disproportionation reaction. 
 
Which equation is an example of a disproportionation reaction? 
 
A 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O 

B Cl2 + 2NaOH → NaCl + NaOCl + H2O 

C Fe2(SO4)3 + 2KI → 2FeSO4 + K2SO4 + I2 

D 2Pb(NO3)2 → 2PbO + 4NO2 + O2  

 

26 When fossil fuels are burnt in a motor car the following gases are emitted from the car’s 
exhaust. Which gases are the result of incomplete combustion?  
 

1 C8H18 
2 CO 
3 NO2 
4 SO2 

 
 A 2 only B 1 and 2 
     
 C 2 and 3 D 3 and 4  
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27 What modifications to a catalytic converter would result in lower concentrations of nitrogen 

oxides? 
 
A Using smaller exhaust pipes. 

B An increase in the surface area of the catalyst in the converter. 

C A higher temperature of combustion in the engines. 

D An increase in the rate of flow of gas through the converter. 
 

    
28 The equation for combustion of hydrogen is shown below. 

 
2H2 (g) + O2 (g) → 2H2O (g) 

 
 
 
 

What is the enthalpy change of this reaction? 

bond H - H O - H O = O O - O 

Bond energy in KJ/mol 436 463 498 146 

 A - 482 KJ/mol B - 834 KJ/mol 
     
 C + 482 KJ/mol D + 834 KJ/mol 

 

29 The formation of hydrogen chloride from the reaction between hydrogen and chlorine causes 
the temperature to decrease. 
 

H−H + Cl−Cl → 2 H−Cl 

Which of the following statements is correct? 

A The breaking of Cl−Cl bonds releases more energy than the breaking of H−H bonds. 

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

C The reactants possess less energy than the products. 

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

 

30 In an experiment, a quantity of electricity plated 0.12 mol of copper metal onto an object, from 
Cu2+ (aq). The same quantity of electricity plated 0.08 mol of gold onto an object. What is the 
formula of the gold ions? 

 A Au+ B Au2+ 
     
 C Au3+ D Au4+ 
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31 In the graph, curve X represents the results of the reaction between 50 cm3 of 0.10 mol/dm3 

dilute hydrochloric acid and excess calcium carbonate at 30 °C. 
 

 
What are the changes that will produce curve Y and Z? 
 

 curve Y curve Z  

A 50 cm3 of 0.20 mol/dm3 dilute HCl at 
30 ⁰C 

25 cm3 of 0.10 mol/dm3 dilute HCl at 30 ⁰C  

B 50 cm3 of 0.20 mol/dm3 dilute HCl at 
30 ⁰C 

50 cm3 of 0.05 mol/dm3 dilute HCl at 30 ⁰C  

C 50 cm3 of 0.10 mol/dm3 dilute HCl at 
40 ⁰C 

25 cm3 of 0.10 mol/dm3 dilute HCl at 30 ⁰C  

D 50 cm3 of 0.10 mol/dm3 dilute HCl at 
40 ⁰C 

50 cm3 of 0.05 mol/dm3 dilute HCl at 30⁰C  

 

32 100 cm3 of 1.0 mol/dm3 hydrogen peroxide was left to decompose and the rate of 
decomposition and the volume of oxygen liberated were measured.  
 
How would the rate of decomposition and the volume of oxygen produced be different if the 
experiment was repeated with some water added to it?  
 

 rate of decomposition volume of oxygen  

A decreased unchanged  

B decreased decreased  

C increased increased  

D unchanged decreased  
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33 Ammonia is manufactured by the Haber process. Which statement is incorrect? 
 
A High pressure of 200 atm is used to increase yield. 

B Each hydrogen molecule reacts with three nitrogen molecules to form two molecules of 
ammonia. 

C A low temperature of 450 oC is used. 

D The reaction is reversible. 

 

34 A student tries to electroplate an iron ring with nickel. Which of the following combinations are  
correct? 
 

 electrolyte anode cathode 

A iron(II) sulfate solution iron ring nickel rod 

B iron(II) sulfate solution nickel rod iron ring 

C nickel(II) sulfate solution iron ring nickel rod 

D nickel(II) sulfate solution nickel rod iron ring 

 

35 In the diagram, each cell contains an aqueous solution of a single salt and all four electrodes 
are platinum. Electrodes Q and S increase in mass during the electrolysis but no gas is given 
off at Q or S. 

 
If the increase in mass of electrode Q is greater than the increase in mass of electrode S at 
the same time, which of the following statements is true? 
 
A The loss of mass of electrode P is less than the loss of mass of electrode R. 

B The current flowing in cell 1 is greater than the current flowing in cell 2. 

C The cation of the solution in cell 1 is different from the cation of the solution in cell 2. 
 

D The cation in cell 1 is the same as in cell 2 but the solution in cell 1 is more concentrated 
than in cell 2. 
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36 The diagram below shows a ‘lemon cell’. Which of the following statements concerning this 
lemon cell is not correct? 

 
A Electrons flow from zinc rod to copper rod. 

B The light bulb will not light up if the copper rod is replaced by a magnesium rod. 

C The electrolyte in a lemon cell is the organic acid and mineral salts in the lemon. 

D The light bulb will also light up if the lemon is replaced by an orange. 

 

37 Four metals W, X, Y and Z were connected in pairs as shown in the diagram below and the 
voltage was recorded.  

 
 
The results obtained are recorded in the table below.  
 

cell metals used voltage/ V positive terminal 
1 W and X 1.10 W 
2 X and Y 1.46 Y 
3 X and Z 0.47 X 

 
Which statement is correct? 
 
A Y is the most reactive metal.  

B The voltage obtained when W and Y are used is 0.36 V.  

C The voltage obtained when Z and Y are used is 3.03 V.  

D W can displace metal Z form a solution containing cations of Z.  
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38 In which instance is there no change in the concentration of the solution during electrolysis? 

 
A Concentrated sodium chloride solution between carbon electrodes. 

B Copper(II) sulfate solution between copper electrodes. 

C Copper(II) sulfate solution between platinum electrodes. 

D Dilute sodium chloride solution between platinum electrodes. 

 

39 Which statement describes what happens when hydrogen and oxygen are used in a fuel cell? 
 
A Hydrogen is burned to form steam. 

B Hydrogen is oxidised by losing electrons at the anode. 

C Oxygen is oxidised by gaining electrons from hydrogen. 

D Electricity is generated due to flow of electrons from cathode to anode. 

           

40 The diagram below shows an electrolysis reaction with concentrated sodium sulfate solution 
as the electrolyte. Which of the following changes would occur when a current is passed 
through the solution for some time?  
 
 

 
 
 
A Oxygen is given off at X and hydrogen is given off at Y. 

B Sodium is formed at X and oxygen gas is given off at Y. 

C The colour of the solution becomes red around X and blue around Y. 

D The colour of the solution becomes blue around X and red around Y. 

 

Platinum electrode Y 
Platinum electrode X 

 
Concentrated 
sodium sulfate 
solution containing 
litmus solution 

 

End of paper 
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