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DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO 

Instructions to candidates: 

There are fifty questions in this paper. For each question, four suggested answers are 
given. Choose one correct answer and indicate it on the multi-choice answer sheet 
provided. 

Read the instructions on the multiple-choice answer sheet very carefully, 

Answer all questions. Marks will not be deducted for wrong answers. 

A Data Booklet is provided. 

This question paper consists of 18 printed pages 
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Section A 
 

Four suggested answers labelled A, B, C, and D are given for each question. Choose one correct 
answer. 
 
 
1 A manometer is a device for measuring gas pressures. A sample of nitrogen gas is placed in 

a close-end manometer at 25°C until there is an increase of 0.100 g in its mass. The diagram 
below shows the height of mercury in the manometer. 

 
What is the volume of the nitrogen gas in the manometer? 
[Relative atomic mass: N=14.0; molar gas constant = 8.31 J K–1 mol–1;  
760 mm Hg = 101 kPa] 
 

 A 95 cm3 

 B 111 cm3 

 C 133 cm3 

 D 266 cm3 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
                               

2 Which of the following statements is true of the hydrogen line spectrum? 
 

 A The number of lines in each series is the same. 

 B The first line in each series has the lowest frequency. 

 C The lines in a series become closer when the frequency decreases. 
 D The ionisation energy of hydrogen can be calculated from the frequency of the 

first line of the Lyman series. 



Confidential* 

962/1                                                                                                                              [Turn over] 
This question paper is CONFIDENTIAL until the examination is over                                   CONFIDENTIAL*          

3 

3 The phase diagram for iodine is shown below. 

 
Which of the following statements is true? 

 
 A Point C is the critical temperature. 

 B At point B, solid iodine and liquid iodine exist in equilibrium. 

 C The line OC represents the effect of pressure on the melting point of iodine. 
 D Iodine sublimes when heated from room temperature to 120 °C at a constant 

pressure of 14 kPa. 
 
 
4 The following graph shows the variation of a physical property of Period 3 elements 

(sodium to argon) in the Periodic Table. 

 
 A Enthalpy of vaporisation  

 B Electrical conductivity 

 C First ionisation energy 
 D Electronegativity 
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5 The elements X and Y have the following electronic configuration. 
 
    X : 1s2 2s2 2p6 3s2 
    Y : 1s2 2s2 2px

2 2py
2 2pz

2 
 
When X reacts with Y, what is the formula of the compound and the most likely 
type of bond formed?  
 

  Formula Type of bond 
 A X2Y2 Ionic 
 B XY2 Ionic 
 C X2Y Covalent 
 D X2Y3 Covalent 

 
 
6 Which of the following substances has the strongest intermolecular force in its liquids state? 

 
 A NH3 

 B CH4 

 C C2H5OH 
 D CO2 

 
 

7 Which of the following species does not involve the formation of dative bonds? 
 

 A SO4
2- 

 B NH4
+ 

 C NO3
- 

 D [ Cu (NH3)4 ] 2+ 
 
 
 
8 The synthesis of ammonia from hydrogen and nitrogen is an exothermic reaction. Which of 

the following will increase both the rate of the forward reaction and the yield of ammonia ? 
 

 A Decreasing the pressure  

 B Increasing the pressure  

 C Increasing the temperature  

 D Increasing the quantity of catalyst used 
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10 The equilibrium constant, Kc , for  these reaction 

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

 
A [Cu] 3 [N2] [H2O]3    

  [NH3] 2 [CuO] 3 

 

 
B [N2] [H2O]3 

  [NH3]2  
 

 C [N2] [H2O]3 
   [NH3] 
 

 D 3[N2] [H2O] 
  2[ NH3] 
 
 

11 What is the pH of the solution formed when 50.0 cm3  of  0.10 mol dm-3 aqueous ammonia 
is mixed with 20.0 cm3 of 0.05 mol dm-3  aqueous ammonium chloride ? 
[pKb for ammonia = 4.75] 
 

 A 10.3 

 B 9.95 

 C 8.12 
 D 7.61 

 

9 The energy diagram for three substances P,Q and R are shown below. 
                 P                                     Q                                      R 
   
                                
        Valence band                 Valence band 

 
                                                                              Valence band 
 

Which of the following combination is correct? 
 

  P Q R 
 A conductor non-conductor semi-conductor 
 B semi-conductor non-conductor conductor 
 C conductor semi-conductor non-conductor 
 D non-conductor semi-conductor semi-conductor 
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12 50 cm3 of aqueous silver nitrate (V) is added to 50 cm3 of 0.20 moldm-3 aqueous  sodium 
chloride. What is the minimum concentration of silver nitrate (V) solution in moldm-3 
needed to precipitate silver chloride? 
[ Ksp of AgCl = 2.0 x 10-10 mol2 dm-6 ] 
 

 A 1.0 x 10-9 

 B 4.0 x 10-9 

 C 2.0 x 10-10 

 D 2.0 x 10-11 
 
 
13 A solution of 5.0 g of an organic compound Q in 50 cm3 of water was shaken with 100 cm3 

of ether. After separation, the aqueous solution was found to contain 0.98 g of Q. What is 
the partition coefficient of Q between ether and water? 
 

 A 6.250 
 B 2.625 
 C 2.050 
 D 1.825 

 
 
14 The diagram shows the boiling point-composition of a mixture of two liquids P and Q. 

 
 
 
 
 
 
 
 
 
 
 
 
 

What is the composition of the distillate if a mixture of composition Z is fractionally 
distilled? 
 

 A Pure P  
 B Azeotropic mixture  
 C Pure P and azeotropic mixture 
 D Pure Q and azeotropic mixture 

Z 

Temperature 
 

0 1.0 
Xp
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15 An electrochemical cell is prepared by using a copper electrode immersed in an aqueous 
solution of copper(II) sulphate solution and a platinum electode immersed in an aqueous 
solution of potassium chlorate(I). The standard electrode potentials of the two half-cells are 
as follows        
 
   Cu2+  + 2e-    Cu                              Eθ  = +0.34 V 
  ClO-  + H2O  + 2e-   Cl- + 2OH-      Eθ = +0.89 V 
 
Which of the following statements is not true for the above cell? 
 

 A The e.m.f of the cell is 0.55 V  

 B The copper electrode is the anode   

 C The chlorate(I) ion acts as an oxidising agent   

 D Electrons flow from the platinum electrode to the copper electrode   
 
 
16 A steady current flows through an aqueous solution of potassium iodide for 4825 seconds. 

The iodine produced requires 12.5 cm3 of 0.80 mol dm-3 sodium thiosulphate(VI) for 
complete reaction. What is the value of the current flowing in this electrolytic cell?   
 [ I2 ≡ 2S2O3

2- ; 1F = 96, 500 C mol-1] 
 

 A 0.1 A                 

 B 0.2 A                     

 C 0.3 A                

 D 0.4 A  
 
 
17 A certain quantity of electricity produces 2.94 g of copper when an aqueous solution of 

copper(II) sulphate solution is electrolysed. When the same amount of charge is passed 
through an aqueous solution containing the Xn+ ions, 6.0 g of X is produced. What is the 
value of n?    [ Cu = 63.5;  X = 197 ]                                    
               

 A 1  

 B 2  

 C 3 

 
 
 
 
 

D 4 
 
 



Confidential* 

962/1                                                                                                                                
This question paper is CONFIDENTIAL until the examination is over                                   CONFIDENTIAL* 

8 

18 Which of the following processes involves the enthalpy change of formation? 
 

 A H2(g)  +  O2(g)    H2O2(l)  

 B CO(g) + ½ O2(g)      CO2(g)  

 C 2N(g)  +  3H2(g)     2NH3(g)  
 D Mg(s) +  C(s) +  3O2(g)       MgCO3(s) 

 
 
19 Consider the following neutralisation reactions below:-   

 
              NaOH(aq)   +   HCl(aq)        NaCl(aq)   +    H2O(l)             ∆H1 = -57.3 kJ 
              NaOH(aq) + ½ H2SO4(aq)     ½ Na2SO4(aq)   +  H2O(l)      ∆H2 = -66.5 kJ 
 
∆H2 is more negative than ∆H1 because:- 
 

 A H2SO4 is a stronger acid than HCl 

 B the lattice energy of HCl is higher than that of H2SO4 

 C the heat of dilution of H2SO4 is much larger than that of HCl 

 D H2SO4 dissociates completely in water while HCl only dissociates partially. 
 
 
20 Which of the following electronic configuration of elements is most likely to react 

with steam than water? 
 

 A 1s22s22p63s1 

 B 1s22s22p63s2 

 
 

C 1s22s22p63s23p1 

 D 1s22s22p63s23p2 

 
21 Which one of the following reactions is characteristic of aluminium hyroxide? 

 
 A It reacts with sulphuric acid to give a white precipitate of aluminium sulphate. 

 B It fumes in the presence of hydrochloric acid because volatile aluminium 
chloride is formed. 

 
 

C It dissolves in aqueous sodium hydroxide to give a solution of sodium 
aluminate. 

 
 

D It reacts with aqueous sodium hydroxide to give a white precipitate of sodium 
aluminate. 
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22 Silicon (IV) oxide is a solid whereas carbon (IV) oxide is a gas. This is because 
 

 A carbon is more electronegative than silicon 

 B the silicon-oxygen bond is stronger than the carbon-oxygen bond  

 C silicon(IV) oxide partially ionic whereas carbon(IV) oxide is purely covalent 

 D silicon (IV) oxide is a giant molecule whereas carbon (IV) oxide is a simple 
molecule. 

 
 
23 When CO2 gas is passed through limewater, a white precipitate of CaCO3 is formed. 

If an excess of CO2 is passed through, the white precipitate dissolves because 
 

 A as more and more CO2 gas dissolves, the solution becomes increasingly acidic, 
hence CaCO3 changes to CaHCO3 which is soluble. 

 B as more and more CO2 gas dissolves, the solution becomes increasingly acidic 
and CaCO3 will decompose 

 
 

C as more and more CO2 gas dissolves, a soluble complex is formed. 

 
 

D the precipitate CaCO3 will react with an excess of CO2 to form CaO 

 
 
24 In the Haber process, nitrogen gas is obtained from 

 
 A reduction of nitrogen dioxide  

 B fractional distillation of liquefied air 

 C catalytic decomposition of hydrazine 

 D thermal decomposition of ammonium salts  
 
 
25 Chlorine gas is bubbled through aqueous sodium hydroxide.What is the use of the 

solution obtained? 
 

 A Deodorant  

 B Antiseptic 

 C Bleaching agent 
 D Aerosol propellant                                                                                                
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26 In which of the following compounds  is the transition metal having the highest oxidation 
state? 
 

 A K2CrO4 

 B MnC2O4 

 C NH4VO3 

 D K4Fe(CN)6                                  
 
  
27 Nickel is used as a catalyst in the hydrogenation of unsaturated fatty acids to 

saturated fatty acid in the manufacture of margarine. How does nickel help in the 
reaction? 
 

 A Nickel does not react with the products  

 B Nickel shows variable oxidation number 

 C Nickel has available d orbitals for bonding 

 D Nickel forms a stable intermediate with the reactants 
                 
                
28 1,3-butadiene, is used to synthesis SBR rubber.  How many pi (п)  and sigma (σ) 

bonds are present in one molecule of 1,3-butadiene? 
 

  Number of pi (п)  bonds Number of sigma (σ) bonds 

 A 1 7 

 B 1 9 
 C 2 7 
 D 2 9 

 
 
29 From the dibromination of  propane , four isomeric products with the formula  

C3H6Br2, were isolated. . However, only one of the products, S, shows optical 
activity. What is the structural formula of S? 
 

 A 1,1-dibromopropane 

 B 1,2-dibromopropane 

 C 1,3-dibromopropane 

 D 2,2-dibromopropane 
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30 Which one of the following is correct about 1-butene and 2-butene? 
 

 A Exhibits cis-trans (geometrical) isomerism 

 B Reacts with bomine to give 1,4-dibromobutane 

 C Oxidized by hot acidified potassium manganate(VII) to diols. 

 D Reacts with hydrogen in the present of Nickel to form butane  

 
 
31 Which property of benzene may be directly attributed to the stability associated with 

its delocalized electrons? 
 

 A It tends to undergo substitution rather than addition reactions  

 B It is susceptible to attack by nucleophilic reagents  

 C Its enthalpy change of formation is positive 

 D It does not conduct electricity 
 
 
32 An organic halogen compound X was boiled with aqueous sodium hydroxide. When 

aqueous silver nitrate solution was then added to the mixture, little or no precipitate 
was obtained. Which of the following formulae could represent compound X?  
 

 
A CH3CH2CHCH2CH3 

                    
   

C                                                                                       
 
 

     
             —CH2Cl        
                                     

 

 
B CH3CH2CH2COCl 

 

 
D 

                
             —Cl    
 
             CH3                                                                                                                    
                                                                                                                                                                                                                                                                                                                                                                                

    
                                                                                                    
33 An organic compound L gives a yellow precipitate when heated with a solution of 

iodine in sodium hydroxide. Which of the following compounds could be L?  
 

 A CH3CH2CH2CH(OH)CH3 

 B (CH3)2CHCOCH(CH3)2 

 C (CH3)2C(OH)CH2CH3 

 D CH3CH2COCH2CH3 

 
 

 
                  
                                      
                                    

 

Cl 
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34 An organic compound M has the following properties:-   
 

• optically active. 
• reacts with 2,4 dinitrophenylhydrazine to give an orange precipitate 
• releases hydrogen chloride gas when reacted with phosphorus pentachloride. 

 
The structural formula of M is 
 

 

A 
 
 
 

 
   HOCH2CH2—              —C—CH3 
                                             ║ 
                                             O 

 
 
 
 

B 
                                                         
  

 C 
 
 
 
 

                                                  
 
 
 
    

 D  
                    —C—CH—CH2OH 
                       ║    │ 
                        O    CH3 

 
 
35 The best method to prepare phenyl benzoate is by 

 
 A mixing benzoyl chloride with phenol dissolved in aqueous sodium hydroxide  

 B mixing benzoyl chloride with phenylmethanol. 

 
 

C refluxing benzoic acid with phenylmethanol. 

 D refluxing benzoic acid with phenol. 
 

 
 
 
 
 
 
 
 
 
 

36 What is the compound formed when dimethylamine, (CH3)2NH is reacted with 
nitrous acid? 
 

 A (CH3)2N – N = O                                                                              

 B CH3CH2OH 

 C (CH3)2NOH    
 D (CH3)2N = N+

 

 
   HOCH2CH2—              —C—CH3 
                                             ║ 
                                             O 

 
           HOCH2—              —C—CH2CH3 
                                              ║ 
                                              O 

 
   HO—              —C—CH—CH3 
                               ║    │   
                               O    CH3 

  
                —C—CH—CH2OH 
                    ║    │   
                    O    CH3 
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37 The following reaction scheme shows how propanone is changed to an ester. 
 
                                                I                        II 
                  CH3COCH3                       Y                     C6H5COOCH(CH3)2 
 
What are the reagent I and II in the above scheme? 
 

  I II 

 A LiAlH4 C6H5OH  

 B LiAlH4 C6H5COCl 

 C NH3 C6H5CH2CI 
 D H2 C6H5CH2COOH 

 
 
38 Dopamine is a drug used in the treatment of Parkinson’s disease.    

  
                                               HO        OH 
 
                                                               
                                                                         NH2 
                                                             CH2CH 
                                                                         CO2H 
 
Which one of the following statements about this compound is incorrect? 
 

 A It can be use to produce esters  

 B It can exist in optically active forms 

 C It can exist as a zwitterion in aqueous solution 
 D One mole will react with one mole of sodium hydroxide to form a salt   

 
 
39 Which of the following will react with 1,2-ethanediol to form a polymer?    

 
 A HOOCC6H4COOH 

 B HOOC(CH2)4OH  

 C HOC6H4COOH 

 D C6H5COOH 
 
 
 

HO        OH 
 
   
                         NH2 
              CH2CH 
                         CO2H 
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40 The synthetic rubber, SBR is prepared by the reaction between:-   
             

 

A  
         
 
 
 

 

 
B 

                  
 
 
 
 
 

  
C 

 
  CH2=CH—CH=CH2   and     
                                                                 
                                                                  
 

  
D 

   
                                      and   CH2=CH—CH=CH2 
                        
                        

 
 
                                              
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CH2=CH—CH=CH2     and       CH=CH2 
                                                   │ 
 

CH2=C—CH=CH2     and      CH=CH2 

              │                                   │                   
          CH3                                                            

CH2=C—CH=CH2 
│ 
CH3 

CH2=C—CH=CH2 
│ 
Cl 
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Section B 
 

For each of the questions in this section one or more of the three numbered statements 1 to 3 
may be correct. Decide whether each of the statements is or is not correct. The responses A to D 
should be selected on the basis of the following. 
 

A B C D 
1 only is correct. 1 and 2 only are 

correct. 
2 and 3 only are 

correct. 
1, 2, and 3 are 

correct. 
 
41 The mass spectrum of an element X is shown below. 

 
 1 Element X consists of two isotopes with relative isotopic mass of 14 and 15 

 2 The isotopes of X have a different number of protons  

 3 The nucleon number of X is 14.5 
 
 
42 Which of the following statement(s) is/are true about the elements in Group 2 of the 

Periodic Table? 
 

 1 They are reducing agents  

 2 The ionic radius increases down the group 

 3 The electronegativity increases down the group 

 
 
43 Which of the following statement(s) about methane, ammonia and water is/are 

correct? 
 

 1 The bond angle in methane is larger than the bond angle in ammonia  

 2 The C-H bond in methane is longer than the O-H bond in water 

 3 The bond angle in ammonia is larger than the bond in water                            
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A B C D 

1 only is correct. 1 and 2 only are 
correct. 

2 and 3 only are 
correct. 

1, 2, and 3 are 
correct. 

 
 
44 Ethanoic acid is a weak acid and hydrochloric acid is a strong acid . It follows that the 

 

 1 solution containing 0.100 mol dm-3 ethanoic acid and 0.100 mol dm-3 sodium 
ethanoate will be a good buffer 

 2 solution formed by mixing equal number of moles of sodium hydroxide and 
ethanoic acid will have a pH of more than 7 

 3 pH of 0.100 mol dm-3 hydrochloric acid will be less than that of 0.100 mol dm-3 
ethanoic acid. 

 
 
45 Consider the following reaction 

 
                2MO3

- + SO3
2-  + 6H+     2MO2+  + SO4

2-   + 3 H2O 
 
It can be concluded that                                                               
 

 1 the conversion of MO3
- to MO2+ involves the transfer of 1 mol of electrons  

 2 the MO3
- ion acts as an oxidising agent 

 3 the H+  ion is reduced to H2O 

  
 
46 The Group 14 element germanium is widely used in the manufacture of 

semiconductors and other electronic components. The existence of this element in 
Group 14 between silicon and tin was predicted by Mendeleev some years before it 
was discovered. 
 
From its position in the group, what properties of germanium may be predicted? 
 

 1 GeCl4 is volatile liquid at room temperature. 

 2 Its most stable oxide has the formula GeO2
 

 
 

3 The oxides GeO2 forms ions GeO3
2-
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A B C D 

1 only is correct. 1 and 2 only are 
correct. 

2 and 3 only are 
correct. 

1, 2, and 3 are 
correct. 

 
 
47 Which of the following statement(s) regarding the hydrogen halide is/are true? 

 
 1 All are gas at room condition 

 2 The acidic strength increases in the order HCl < HBr < HI 
 

 3 The strength of the H-X bond increases in the order HI < HBr < HCl 
 

48 Which of the following statements suggest the presence of free radicals in the 
chlorination of methane? 
 

 1 Hydrogen chloride is the major product 

 2 Ethane is present in small quantities in the product 

 3 The reaction proceeds most quickly in sunlight or ultraviolet light 

 
 
49 Which of the following pairs of compounds will react together followed by 

hydrolysis, to form a compound with the structure below?   
 
                                        CH3 
                                        │ 
                      CH3CH2 —C—OH   
                                        │ 
                                       
 
 
 

 

1  
               
 
 

 

2                
 
 
 

 3  
 
 
 

—MgBr   with    CH3COCH2CH3        

—C—CH3  with   CH3CH2MgBr 
    ║ 
    O 
 
 —C—CH3   with    CH3MgBr. 
     ║ 
     O 
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A B C D 

1 only is correct. 1 and 2 only are 
correct. 

2 and 3 only are 
correct. 

1, 2, and 3 are 
correct. 

 
 
50 Which of the following compounds can react with excess acidified potassium     

manganate(VII) solution and the product formed liberate a gas that turns lime water 
chalky with sodium carbonate?   
 

 1 CH3CH(CH3)OH 

 2 CH3CH2CH2OH 

 3 CH3CH(CH3)CHO  
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