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ST. PAUL’S COLLEGE 

F.5 Final Examination Sample Paper 

CHEMISTRY 

 
 

Name _________________________________ 
 

Form 5 ___________  Class No. ___________ 
 

 
 
 
Time allowed : 2 1/2 hours 
 
Instructions 
 
1. Answer ALL questions. 
 
2. There are TWO sections in this paper, Section A and Section B. 
 
3. Section A consists of 36 multiple-choice questions (36 marks). 
 
4. Section B consists of 4 conventional questions (84 marks). 
 
5. An asterisk (*) has been put next to the questions in Section B where one mark will be 

awarded for effective communication. 
 
 

Section Question No. Marks 

A   

B 1  

 2  

 3  

 4  

 Total  
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Section A 

1. Answer all questions by filling in the multiple choice answer sheet. 

2. Mark your answers in pencil. 

 

1. Which of the following oil fractions from petroleum is used to produce town gas in Hong 

Kong? 

 A. refinery gas 

 B. naphtha 

 C. kerosene 

 D. gas oil 

 

2. What is the systematic name of the following hydrocarbon? 

 

 

 

 

 A. 2,3,3-trimethylpropane 

 B. 1,1,2-trimethylpropane 

 C. 2,3-dimethylbutane 

 D. 1,2-dimethylbutane 

 

3. A compound has the following structure: 

  

 Which of the following is the systematic name for this compound? 

 A. 2-bromomethyl-2-chloro-2-methylethanol 

 B. 3-bromo-2-chloro-2-methylpropan-1-ol 

 C. 1-bromo-2-chloro-2-methylpropan-3-ol 

 D. 1-bromo-2-chlorobutan-2-ol 

 

4. Which of the following statements about methanol and ethanol are correct? 

  (1) They have the same chemical properties. 

  (2) They belong to the same homologous series. 

  (3) They are both flammable liquids at room conditions. 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 
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5. Which of the following molecular formulae represents an alkanoic acid? 
 A. CH2O 

 B. CH2O2 

 C. C2H2O2 

 D. C2H6O2 
 
6. When chlorine reacts with methane under sunlight, which of the following compounds can 

be formed? 

  (1) chloromethane 

  (2) dichloromethane 

  (3) hydrogen chloride 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 
 
7. Which of the following steps is NOT involved in the substitution reactions of alkanes? 

 A. Chain initiation 

 B. Chain elimination 

 C. Chain termination 

 D. Chain propagation 
 
8. When methylpropane reacts with bromine in diffuse sunlight, the maximum number of 

mono-substituted products formed is 

 A. 2. 

 B. 3. 

 C. 4. 

 D. 5. 
 
9. Both ethene and ethyne are gaseous hydrocarbons. Their structures are shown below: 
 

 

 

  ethene  ethyne 

 Which of the following statements concerning ethene and ethyne are correct? 

  (1) Both are insoluble in water. 

  (2) Both are unsaturated hydrocarbons. 
  (3) Ethyne burns with a more sooty flame than ethene. 
 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 
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10. Which of the following environmental problems are caused by excessive burning of fossil 

fuels? 

  (1) Decrease in crop yield 

  (2) Flooding in coastal areas 

  (3) Formation of photochemical smog 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

11. Which of the following items can be made from polystyrene? 

 A. packaging material 

 B. electric socket 

 C. food wrap 

 D. clothing 

 

12. Which of the following about perspex is INCORRECT? 

 A. It can be scratched easily. 

 B. Its monomer is phenylethene. 

 C. It is commonly used to make safety spectacles. 

 D. It is made of the elements carbon, hydrogen and oxygen only. 

 

13. Which of the following processes is endothermic? 

 A. Formation of carbon dioxide 

 B. Formation of chlorine radical 

 C. Combustion of carbon monoxide 

 D. Dissolution of sodium hydroxide 

 

14. When 1 g of hydrogen burns completely in oxygen, 143 kJ of heat is released. Which of the 

following equations correctly illustrates the above statement? 

 (Relative atomic mass: H = 1.0) 

 A. 2H2(g) + O2(g)  2H2O(l) ΔH = 143 kJ mol1 

 B. 2H2(g) + O2(g)  2H2O(l) ΔH = +143 kJ mol1 

 C. H2(g) +
2

1
O2(g)  H2O(l) ΔH = 286 kJ mol1 

 D. H2(g) +
2

1
O2(g)  H2O(l) ΔH = +286 kJ mol1 

 

15. Which of the following equations represent(s) both the enthalpy change of combustion and 

the enthalpy change of formation of a substance under standard conditions? 

  (1) C(s) + O2(g)  CO2(g) 

  (2) SO2(g) + ½O2(g)  SO3(g) 

  (3) C(s) + 2H2(g) + ½O2(g)  CH3OH(l) 
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 A. (1) only 

 B. (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only 

 

16. Given: 

 4Al(s) + 3O2(g)  2Al2O3(s)  ΔH  = x kJ mol1 

 4Fe(s) + 3O2(g)  2Fe2O3(s)  ΔH  = y kJ mol1 

 What is the enthalpy change of the Thermite reaction 

 Fe2O3(s) + 2Al(s) → Al2O3(s) + 2Fe(s)? 

  A. 
2

x


2

y
 

  B. x  y 

  C. x + y 

  D. 2x + 2y 

 

17. Which of the following molecules do NOT have an octet structure? 

  (1) BF3 

  (2) SO3 

  (3) PCl3 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

18. What is the shape of a H3O+ ion? 

 A. V-shaped 

 B. Trigonal planar 

 C. Trigonal pyramidal 

 D. Tetrahedral 

 

19. Which of the following shows the correct order of bond angles in the molecules? 

 A. H2O < NH3 < CH4 

 B. CH4 < NH3 < H2O 

 C. NH3 < CH4 < H2O 

 D. CH4 < H2O < NH3 

 

20. Which of the following sets of molecules are all polar? 

 A. SO2, CS2, H2S 

 B. NH3, PF3, Cl2O 

 C. BeCl2, BCl3, CH4 

 D. H2O, OF2, CO2 
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21. Which of the following descriptions about the structure of ice is / are correct? 

  (1) Each water molecule is tetrahedrally surrounded by four other water molecules 

in the structure. 

  (2) Water molecules are only held together by hydrogen bonds in the structure. 

  (3) Ice has a giant covalent structure similar to diamond. 

 A. (1) only 

 B. (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only 

 

22. In which of the following chemical cells is potassium hydroxide used as electrolyte? 

  (1) lithium ion cell 

  (2) silver oxide cell 

  (3) nickel-metal hydride cell 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

Direction: Questions 23 and 24 refer to the following set-up. 

 

   
 

23. Which of the following solutions can be used to make the salt bridge of the above chemical 

cell? 

  (1) potassium nitrate 

  (2) sodium sulphate 

  (3) sodium chloride 

 A. (1) only 

 B. (3) only 

 C. (1) and (2) only 

 D. (2) and (3) only 

 

24. The circuit is closed for some time.  Which of the following statements about the above 

chemical cell are correct? 

  (1) Lead electrode has a decrease in mass. 

  (2) Copper(II) nitrate solution becomes paler in colour. 

  (3) Electrons flow from the lead electrode to the copper electrode in the external 

circuit. 
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 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

25. Consider the following chemical equation: 

 wIO3
(aq) + xI(aq) + yH+(aq)  3I2(aq) + zH2O(l) 

 Which of the following combinations is correct? 

  w x y z 

 A. 1 4 4 2 

 B. 1 5 6 3 

 C. 2 4 12 6 

 D. 2 5 6 3 

 

26. Consider the following equation: 

 2VO2+(aq) + Br2(aq) + 2H2O(l)  2VO2
+(aq) + 2Br(aq) + 4H+(aq) 

 Which of the following statements about the above reaction is / are correct? 

  (1) H2O(l) is reduced. 

  (2) VO2+(aq) is oxidised. 

  (3) VO2
+(aq) is a stronger oxidising agent than Br2(aq). 

 A. (2) only 

 B. (3) only 

 C. (1) and (2) only 

 D. (1) and (3) only 

 

27. Which of the following statements about the fuel cell below is / are correct? 

   

  (1) It is a secondary cell. 

  (2) Oxidation occurs at electrode Y. 

  (3) The operation of this fuel cell is environmentally friendly. 

 A. (1) only 

 B. (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only 
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28. Which of the following statements correctly describe the observable changes in the set-up 

below? 

   

  (1) Colourless gas bubbles appear at electrode B. 

  (2) Solution in cell X turns from colourless to blue. 

  (3) Solution in cell Y turns from colourless to brown. 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

29. When 10.6 g of anhydrous sodium carbonate was added to 200.0 cm3 of 1.0 M sulphuric 

acid at room conditions, the reaction stopped in 40 seconds. At the same time, 2400 cm3 of 

carbon dioxide was produced. Which of the following statements about the reaction is 

INCORRECT? 

 (Relative atomic masses: C = 12.0, O = 16.0, Na = 23.0) 

 A. The rate of consumption of sodium carbonate was 15.9 g min1. 

 B. The rate of consumption of sulphuric acid was 0.0125 mol dm3 s1. 

 C. The rate of production of carbon dioxide was 60 cm3 s1. 

 D. Sodium carbonate and sulphuric acid just reacted completely. 

 

30. Which of the following can be determined from a concentration-time graph? 

  (1) Initial rate of a reaction 

  (2) Average rate of a reaction 

  (3) Concentration of a reactant (or a product) at a particular time 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

31. Two pieces of zinc of the same size react with dilute ethanoic acid and dilute hydrochloric 

acid respectively in two experiments. 

 

Reaction 1 10.0 g of Zn + 100 cm3 of 1.0 M CH3COOH(aq) 

Reaction 2 10.0 g of Zn + 100 cm3 of 1.0 M HCl(aq) 
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 Which of the following statements about the two reactions is correct? 

 (Relative atomic mass: Zn = 65.4) 

 A. Zinc is the limiting reactant in both reactions. 

 B. More hydrogen will be generated in reaction 2. 

 C. Ethanoic acid reacts incompletely in reaction 1. 

 D. The initial rate of reaction 1 is slower than that of reaction 2. 

 

32. In a car collision, sodium azide (NaN3) decomposes to produce nitrogen gas which inflates 

the air bag. 

2NaN3(s)  2Na(s) + 3N2(g) 

 What is the volume of nitrogen produced when 163 g of sodium azide decomposes at room 

temperature and pressure? 

 (Relative atomic masses: N = 14.0, Na = 23.0; Molar volume of gas at room temperature 

and pressure = 24 dm3) 

 A. 40.1 dm3 

 B. 60.2 dm3 

 C. 90.3 dm3 

 D. 150.5 dm3 

 

 

Directions:  Each question below (Questions 33 to 36) consists of two separate statements. 

Decide whether each of the two statements is true or false; if both are true, then 

decide whether or not the second statement is a correct explanation of the first 

statement.  Then select one option from A to D according to the following table: 

 

A. Both statements are true and the 2nd statement is a correct explanation of the 1st 

statement. 

B. Both statements are true but the 2nd statement is NOT a correct explanation of the 1st 

statement. 

C. The 1st statement is false but the 2nd statement is true. 

D. Both statements are false. 

 

 1st statement  2nd statement 

33. The standard enthalpy change of 

formation of a compound must be a 

negative value. 

 Under standard conditions, a compound 

must be energetically more stable than its 

constituent elements. 

    

34. Enthalpy of a substance can be 

measured directly. 

 Enthalpy change of a reaction can be 

obtained from experiments. 

    

35. HCl has a higher boiling point than 

HF. 

 HCl has a greater molecular size than HF. 
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36. The rates of enzyme-catalysed 

reactions increase with temperature. 

 An increase in temperature increases the 

rate of a reaction. 

 

 

 

– END OF SECTION A – 

 

 

 

Section B 

Answer ALL questions in this section.  Write your answers in the spaces provided. 
 
1. (a) Compound X is a hydrocarbon obtained from the cracking of C12H26. Besides X, 

but-1-ene and pentane also form during cracking. 
 
  (i) What is meant by the term ‘cracking’? (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 
 
  (ii) State the essential condition for cracking. (1 mark) 

   ________________________________________________________________ 

 

  (iii) Draw a labelled diagram for the set-up to carry out cracking of medicinal 

paraffin in a school laboratory. (2 marks) 

 

 

 

 

 

 

 

 

 

 

  (iv) Account for the importance of cracking in petrochemical industry. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (v) Write the structural formula of X. (1 mark) 
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  (vi) Write the chemical equation for the cracking of C12H26. (1 mark) 

   ________________________________________________________________ 

 

  (vii) (1) State what would be observed when X reacts with bromine (dissolved in 

an organic solvent). Write the chemical equation for the reaction involved. 

(2 marks) 

 

 

 

 

 

 

   (2) State what would be observed when X reacts with acidified potassium 

permanganate solution. Name the organic product formed. (2 marks) 

    ____________________________________________________________ 

    ____________________________________________________________ 

 

  (viii) X alone can undergo polymerization to give polymer Y. 

 

   (1) Name the type of polymerization involved. (1 mark) 

    ____________________________________________________________ 

 

   (2) Suggest ONE property of Y that makes it suitable for making packaging 

films. (1 mark) 

    ____________________________________________________________ 

 

   (3) Explain why X can form a polymer, but pentane cannot. (1 mark) 

    ____________________________________________________________ 

    ____________________________________________________________ 

 

   (4) X can also undergo polymerization with but-1-ene to give polymer Z. 

Draw the repeating unit of the polymer Z obtained. (1 mark) 
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 (b) Sulphur dioxide is an air pollutant. 

 

  (i) Suggest ONE source of sulphur dioxide. (1 mark) 

   ________________________________________________________________ 

 

  (ii) State ONE harmful effect of sulphur dioxide. (1 mark) 

   ________________________________________________________________ 

 

  (iii) Sulphur dioxide can be removed by scrubbing in which waste gases are sprayed 

with limewater. 

 

   (1) Suggest a method to identify the metal ions present in limewater. (1 mark) 

    ____________________________________________________________ 

 

   (2) Write a chemical equation for the removal of sulphur dioxide by scrubbing.

 (1 mark) 

    ____________________________________________________________ 

 

  (iv) Suggest an alternative method to reduce the emission of sulphur dioxide in air. 

(1 mark) 

   ________________________________________________________________ 

 

 

2. (a) In the determination of enthalpy change of the reaction between dilute hydrochloric 

acid and calcium carbonate, 0.785 g of calcium carbonate was added to 25.0 cm3 of 

2.00 M hydrochloric acid in an expanded polystyrene cup. The temperature of the 

reaction mixture rose by 16.3C. 

 

  (i) Write the chemical equation for the reaction. (1 mark) 

   ________________________________________________________________ 

 

  (ii) Explain why an expanded polystyrene cup but not a beaker was used in the 

experiment. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 
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  (iii) Calculate the enthalpy change of the reaction. 

   (Relative atomic masses: H = 1.0, C = 12.0, O = 16.0, Cl = 35.5, Ca = 40.1) 

   (Assume that the specific heat capacity and the density of the reaction mixture 

are 4.2 J g1 K1 and 1.0 g cm3 respectively.) (4 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

  (iv) If the calcium carbonate used is impure, suggest and explain how this would 

affect the enthalpy change of reaction obtained from the experiment. 

(2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

 (b) Two types of solid propellants are commonly used to launch a rocket. 

  One of them is a mixture of aluminium powder and ammonium perchlorate 

(NH4ClO4). When the mixture is ignited, aluminium oxide, aluminium chloride, 

nitrogen monoxide and water vapour are produced. 

 

  (i) Explain why aluminium powder, but not aluminium foil, is used in the 

propellants. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Write a chemical equation for the reaction between aluminium and ammonium 

perchlorate. (1 mark) 

   ________________________________________________________________ 
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  (iii) Calculate the standard enthalpy change of the reaction in (ii) with the data 

below. 

Compound Standard enthalpy change of formation (kJ mol1) 

NH4ClO4(s) 295.3 

Al2O3(s) 1675.7 

AlCl3(s) 704.2 

NO(g) +91.3 

H2O(g) 241.8 

(2 marks) 

 

 

 

 

 

 

 

 (c) The standard enthalpy change for the combustion of phenol, C6H5OH(l) 

is –3050kJmol–1. 

 

  (i) Define the term ‘standard enthalpy change of combustion’. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (ii) Write a chemical equation for the complete combustion of phenol. (1 mark) 

   ________________________________________________________________ 

 

  (iii) State two types of bonds that are broken in the combustion reaction in (ii). 

(2 marks) 

   ________________________________________________________________ 

 

  (iv) By drawing a labelled enthalpy change cycle, calculate the standard enthalpy 

change of formation of phenol. 

   Given that the standard enthalpy changes of formation of carbon dioxide and 

water are –394 kJ mol–1 and –286 kJ mol–1 respectively. 

(4 marks) 
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3. (a) Consider the molecules NH3, PH3, SO2 and CH3Cl. 

 

  (i) Draw the three-dimensional structure of each of the following molecules. 

 

   (1) SO2 

 

 

 

 

 

   (2) CH3Cl 

 

 

 

 

 

 

 

(2 marks) 

 

  (ii) Explain whether CH3Cl molecule is polar. (3 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (iii) (1) What is the shape of NH3 and PH3 molecules? (1 mark) 

    ____________________________________________________________ 

 

   (2) Explain why the boiling point of NH3 is higher than that of PH3. (2 marks) 

    ____________________________________________________________ 

    ____________________________________________________________ 
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    ____________________________________________________________ 

    ____________________________________________________________ 
 
 (b) C60 and graphite are two different forms of carbon. 

  (i) Name C60. ________________________________ (1 mark) 

 

  (ii) Name the relationship between C60 and graphite. (1 mark) 

   ________________________________________________________________ 

 

  (iii) Explain why graphite has a higher melting point than C60. (3 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (iv) Besides melting point, state ONE other difference in physical property between 

C60 and graphite. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

 (c) Permanganate ions, MnO4
(aq), react with oxalate ions, C2O4

2(aq), in acidic medium 

to give manganese(II) ions, carbon dioxide and water as products. 

 

  (i) Write an ionic equation for the reaction. (1 mark) 

   ________________________________________________________________ 

 

  (ii) Explain whether MnO4
(aq) is an oxidising agent or a reducing agent in this 

reaction in terms of change in oxidation number. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 
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  An experiment was performed to study the kinetics of the above reaction.  The 

concentration-time graph below shows the results obtained. 

 

  (iii) Suggest with reason a physical method that can be used to determine the 

concentrations of MnO4
(aq) in the reaction mixture at regular time intervals. 

(2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (iv) Explain why the initial rate of the reaction is slow. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (v) Suggest a reason for the increase in rate of reaction at the 10th minute. (1 mark) 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (vi) Describe briefly how to find the rate of this reaction at the 10th minute from the 

concentration-time graph. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

  (vii) Explain how a decrease in the concentration of MnO4
(aq) ions affects the rate 

of reaction using the collision theory. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 
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 *(d) You are given commonly used laboratory apparatus, magnesium and hydrochloric 

acid.  Outline an experiment to determine the molar volume of hydrogen at room 

temperature and pressure. (5 marks) 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

 

4. (a) An electrolysis experiment is carried out by using the set-up below.  The four 

electrodes in the set-up are made of graphite. 

 
 

  After some time, metal X is deposited at electrode A and colourless gas bubbles are 

evolved at electrode B. 

 

  (i) State with explanation whether electrode A is anode or cathode. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 
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  (ii) (1) A student suggests that metal X may be sodium.  Comment on his 

statement.  (1 mark) 

    ____________________________________________________________ 

    ____________________________________________________________ 

 

   (2) Write the half equation for the formation of metal X at electrode A. 

(1 mark) 

    ____________________________________________________________ 

 

  (iii) (1) State the observable change around electrode D. (1 mark) 

    ____________________________________________________________ 

   (2) Write the half equation for the reaction at electrode D. (1 mark) 

    ____________________________________________________________ 

 

  (iv) Would you expect any colour change in the copper(II) sulphate solution during 

electrolysis?  Explain briefly your answer. (2 marks) 

   ________________________________________________________________ 

   ________________________________________________________________ 

   ________________________________________________________________ 

 

 (b) The diagram below shows a chemical cell using lead and lead compounds as 

electrodes. 

 

  The overall cell equation in this chemical cell is as follows. 

 

PbO2(s) + Pb(s) + 4H+(aq) + 2SO4
2(aq)  2PbSO4(s) + 2H2O(l) 

 

  (i) What is the oxidation number of lead in PbO2(s)?  _______________ 

(1 mark) 

 

  (ii) (1) What is the anode of the chemical cell made of? (1 mark) 

    ____________________________________________________________ 
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   (2) What is the electrolyte in the chemical cell? (1 mark) 

    ____________________________________________________________ 

 

  (iii) (1) Write the half equation for the reaction at the anode. (1 mark) 

    ____________________________________________________________ 

 

   (2) Write the half equation for the reaction at the cathode. (1 mark) 

    ____________________________________________________________ 

 

  (iv) Explain why there is no need to use a salt bridge in this chemical cell. (1 mark) 

   ________________________________________________________________ 

 

 

 

 

– END OF SECTION B – 

 

 END OF PAPER  


