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Arahan kepada calon: 

JANGAN BUKA BUKU SOALAN INI SEHINGGA  ANDA DIBENARKAN 
BERBUA'T DEMIKIAN. 
 Ada lima puiuh soalan d a l a m  kertas ini. Bagi setiap soalan, empat cadangan     
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1.   A mass spectrum is shown below. 
 
           Relative 
          intensity 
 
 
 
 
 
                                14    16       28                  44            mass/charge                         
 
     Which of the following gives the complete mass spectrum  
     illustrated ? 
 
        A.   CO2               B.   C3H8                 C.   N2O                 D.   N
 

2 

2.   A solid will sublime at room conditions if  its 
 
        A.  critical temperature is above room temperature 
        B.  critical pressure is above atmospheric pressure 
        C.  triple point is above atmospheric pressure 
        D.  triple point pressure is below atmospheric pressure 
 
3.  Galium has the electronic configuration [Ar] 3d10 4s2 4p1

     In which order are the electrons lost in forming the Ga

 , where [Ar] represents the 
configuration of argon.  

4+

 
 ion ? 

 1st 2nd 3rd 4th 
A. 3d 4p 4s 4s 
B. 3d 4s 4s 4p 
C. 4s 4s 4p 3d 
D. 4p 4s 4s 3d 

 

4.  Which of the following equations relates to the first ionization energy of aluminum ? 
 
         A.   Al (g)   →    Al+ 

         B.   Al (p)   →    Al
(g)  +  e 

+ 

         C.   Al
(g)  +  e 

+ (g)  →    Al2+ 

         D.   Al
(g)  + e 

+ (p)  →    Al2+

 
( g)  + e  

5.    Which of the following elements would be expected to form the smallest ion with a rare gas   
electron structure ? 

 
         A.   Sodium                 
         B.   Chlorine                
         C.   Oxygen  
         D.   Phosphorus 
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6.  The electronegativity of V, W, X, Y and Z are given below : 

Element V W X Y Z 

Electronegativity 1.0 1.4 2.1 3.0 3.5 

     
     Which pair of elements would give a compound with the greatest  ionic character ? 
 
        A.  X and  Z                      
        B.  W and Y      
        C.  V and  X  
        D.  V and  Y 
 
7.   All of the following molecules are linear except 
 
         A.   HCN                   
         B.   H2
         C.   CO

S                   

         D.   BeCl
2   

 
2 

8.   Which of the following molecules has the weakest intermolecular forces in the liquid phase ? 
 
         A.    CO2                  B.   PCl5                       C.  SO2                      D.  CCl4
 

  

9.   Which one of the following graphs represents a reaction which is first order with respect to a  
particular reactant P assuming that all other reactants present are in excess. 

                   [P] = concentration of P in mol dm
 

-3 

         A.                              B.                                 C.                               D. 
 
 
                                                                                                          
 
 
 
 
 
 

10.  Which one of the following equations corresponds to the definition of standard enthalpy 
change of formation of carbon monoxide ? 

 
         A.  C (g)  +  O (g)  →  CO (g) 
         B.  C (g)  +  1/2 O2
         C.  C (s)  +  1/2 O

 (g) → CO (g) 
2

         D.  C (s)  +  O (g)  →  CO (g) 
 (g) → CO (g) 

 

time 

[P] 

time 

[P] 

time 

[P] 

time 

 1  
[P] 

papercollection



 
 
      
 
CONFIDENTIAL    - 4 - 

                         

 

 
11.  A nitrogen-hydrogen mixture, initially in the mole ratio of 1 : 3 , reached equilibrium with 

ammonia when 50 % of the nitrogen had reacted. The total final pressure was p. 
 
                              N2  +  3 H2              2 NH
 

3 

      What was the partial pressure of ammonia in the equilibrium mixture ? 
 
          A.  p/8                 B.  p/6                C.   p/3              D.   p/2 
 
12.  The pH of  0.01 mol dm -3 

       What is the dissociation constant of the acid ? 
 solution of a weak monobasic acid is  5. 

 
          A.   10 -5  mol dm -3
          B.   10 

           
-7  mol dm -3 

          C.   10 
          

-6  mol dm 
          D.   10 

-3 
-8  mol dm-3

 
  

13.  pH ranges over which the color change for 3 indicators is as follows : 
 

          Indicator                   pH range colour change 
methyl orange            3.0 - 4.0 red → yellow 
bromothymol blue       6.0 - 8.0 yellow → blue 
phenolphthalein 8.0 - 10.0 colourless → red 

 

      Which of the following gives the correct sequence colour change when a buffer solution of  
      pH = 7 is tested with methyl  orange, bromothymol blue and phenolphthlein consecutively ? 
 
            A.   red, yellow, colorless 
          B.   yellow, blue, red 
          C.   orange, yellow, colorless 
          D.   yellow, green, colorless 
 
 
14.  Which of the following is correct for an ideal mixture of two liquids? 
 
          A.   its formation on mixing is exothermic 
          B.   its vapor obeys Dalton's Law 
          C.   it is a solution which obeys Raoult's Law 
          D.   its vapor shows idea behavior 
 
15.  When 500 cm3 of an aqueous solution which contains 10 g of Y is shaken with 50 cm3

 

 of an 
organic solvent, 2 g of Y is extracted by the organic solvent. What is the partition coefficient 
of Y between the organic solvent and water ? 

          A.   0.4                B.   2.5              C.   4.0               D.   5.0 
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16. The following table shows observations obtained when Period 3 elements react with oxygen. 
 

Element Observation 
Na Very vigorous 
Mg Very vigorous 
Al Vigorous 
Si Slow 
P Slow 
S Slow 
Cl No reaction 
Ar No reaction 

 
      The observations show that when moving across Period 3 
 

A. the elements become more inert 
B. ease of elements donating electrons decreases 
C. the strength of elements as oxidising agents decreases 
D. the reaction of elements with oxygen becomes more exothermic 

 
17. The following table shows the lattice energy and the hydration energy of three sulphates salts 

X,Y and Z for three elements in Group 2 of the Periodic Table. 
 

Sulphate salt Lattice energy/kJ mol-1 Hydration energy/kJ mol-1 
X -2489 - 1650 
Y -2374 -1360 
Z -2484 -1480 

 
     Which of the following sulphates salts are arranged according to solubility in descending    

order? 
 

A. X, Y, Z 
B. X,  Z, Y 
C. Y, Z, X 
D. Z, X, Y 

 
 
18. The decomposition temperature of beryllium carbonate is lower than that of barium 

carbonate.Which of the following statements could explain the above observation? 
 

A. Beryllium ion has higher charge density 
B. The size of carbonate ion in beryllium carbonate is larger. 
C. The charge density of carbonate ion in beryllium carbonate is lower. 
D. The electrovalent bond in beryllium carbonate is weaker. 
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19. Most of the chemical  properties of aluminium metal is caused by the high polarising power 

of the Al3+ ion.Which of the following properties of aluminium compounds cannot be 
explained by the high polarising  power of Al3+

 
 ion ? 

A. A solution containing Al(H2O)6 3+

B. The enthalpy of hydration of the Al
 ions is acidic 

3+

C. The Al
 ion is very high 

3+

D. The lattice energy of aluminium fluoride is very high 
 ion can form complexes 

 
20. Aluminium is a very reactive metal and this is shown in its negative standard electrode 

potential of -1.66 V.Nevertheless,this metal is resistant to corrosion.Which of the following 
statements explains the above ? 

 
A. The Al3+

B. Aluminium atoms are arranged in a closely packed manner 
 ion has a high charge density 

C. Aluminium atoms are held together by strong forces 
D. Aluminium forms an oxide layer on its surface 

 
21. Consider the Eθ

value and the diagram below. 
 

 
( )

2
sCu 2e Cu    E 0.34Vθ+ −+ → +

 
  

 Select the correct e.m.f of the cell. 
 A +3.12 V 
 B +2.0 V 
 C +1.6 V 
 D +0.028 V 

   
  
22. Which statements about the properties of the tetrachlorides of Group 14,CCl4 to SnCl4

 

 is 
correct ? 

A. Tin(IV) chloride is the only ionic tetrachloride. 
B. Their melting points increase down the group 
C. Their boiling points decrease down the group 
D. They are all polar molecules 
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23. Carbon fibre is one of the components of a composite substance which is used to make bullet-

proof jackets.Which of the following is not a property of carbon fibre? 
 

A. Elastic 
B. Low density 
C. Stable at high temperatures 
D. Inert towards chemical substances 

 
 
24. Stoppers of bottles containing SiCl4 often become sealed due to SiO2.2H2

around the stopper.This is formed by the following reaction: 
O being deposited 

 
                    SiCl4  +  4H2O      →     SiO2.2H2
 

O  +  4HCl 

      Why does this reaction occur with SiCl4 and not with CCl4
 

 ? 

      A.  The atomic radius of silicon is greater than that of carbon. 
      B.  The ionisation energies of silicon are lower than those of carbon 
      C.  Silicon atoms have 3d orbitals available for bonding 
      D.  The  +4 oxidation state becomes less stable on descending Group 14. 
 
25. The method use to prepare nitrogen gas in industry is by 
 

A. decomposition of ammonia in air 
B. fractional distillation of liquefied air 
C. thermal decomposition of ammonium nitrite 
D. fractional distillation of liquefied air 

 
26. The reaction of chlorine with aqueous sodium hydroxide can be represented by equation 
 
             3 Cl2 (g)  +   6 NaOH (aq)   →  5 NaCl (aq)  +  NaClO3 (aq)   +   3 H2
 

O (l) 

A. The reaction occurs in hot conditions. 
B. The chlorine molecule undergoes disproportionation. 
C. A dilute solution of sodium hydroxide is used in the reaction 
D. The oxidation state of chlorine is highest in sodium chlorate,NaClO3

 
. 

27. Most of the transition elements are useful heterogeneous catalysts for various reactions. 
Which of the following explainsthe catalytic properties of transition elements ? 

 
      A.  The magnetic properties of the elements. 
      B.  The ability of the elements to act as reducing agents. 
      C.  The ability of the elements to lower the enthalpy of reaction. 
      D.  The ability of the elements to adsorb molecules on their surfaces. 
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28. The cyanide ligand in complex ion [Cu(CN)4]2-

 

 can be replaced by other ligands to form 
complex ion Z which is dark blue.The complex ion Z could be 

A. [ CuCl2]
B. [Cu(Cl)

- 
4]

C. [ Cu(NH
2- 

3)4]
D. [Cu(H

2+ 

2O)4]
 

2+ 

29. Which of these compounds can exist as a pair of cis-trans isomers? 
 
      A.     (CH3)2C=CH2                                   C.     CH3CH=CHCH
 

3 

      B.     (CH3)2C=CHCH3  
 

                           D.                        COOH 

                                                                                            COOH 
 
30. Oxidation of an of an alkene X produces a diol; further oxidation produces a diketone.  
      X  is probably 
 
     A.     CH3CH=C(CH3)2                            C.     C6H5CH=CHC6H5
 

     

     B.     (CH3)2CHCH=CH2                         D.     (C6H5)2C=CHCH
 

3 

31. Hydrogen chloride reacts with ethene to form chloroethane. What is the best description of 
the organic intermediate formed in this reaction? 

 
      A.     It is a free radical.                          C.     It is a negatively charged species 
      B.     It is an electrophile                         D.     It consists of carbon, hydrogen and chlorine 
 
32.  In the upper atmosphere, chlorofluoroalkanes, are broken down to give chlorine radicals but 

not fluorine radicals. This is because 
 
      A.     Fluorine is more electronegative than chlorine 
      B.     The C-F bond is longer than the C-Cl bond 
      C.     The C-F bond is stronger than the C-Cl bond 
      D.     Fluorine atom is smaller than chlorine atom 
 
 
33. Which correct reagent is used to distinguish the following pairs of organic compounds?   
 

 Reagent Organic compounds 
A. sodium metal (CH3)3COH and (CH3)2CHCH2OH 
B. bromine water CH3CH2OH and  C6H5OH 
C. phosphorous pentachloride CH3CH2OH and CH3COOH 
D. dilute sodium hydroxide solution C6H5OH and CH3COOH 
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34.   Compound P reacts with a reagent Q to produce                    CH2
        Compounds P and Q could be 

CN 

                 
 P Q 
 
A. 

   
                  CH2
 

Cl                
 
NaCN in alcohol 

 
B. 

   
                  CH2
 

OH 
 
NaCN(aq) 

 
C. 

   
                  CH2NH
 

2 

 
HCN(aq) 

 
D. 

 
                  CH2
 

Cl 
 
HCN(aq) 

 
35.    Preparation of the following compound  R involves an esterification reaction in the final  
         stage.                                OH   O          CH
                                                   |        ||           | 

3 

                              Br -           -  C  -  C -  O - CH 
                                                   |                     | 
                                                                        CH
 

3 

                                                   | 
                                                  Br 
 
          Which of the following alcohol can be used to produce R? 
 

A.     ethanol       C.    methanol    
B.    di(4-bromophenyl)methanol            D.    propan-2-ol 

 
 
36.     Which of the following substance would form an aqueous solution with the highest pH? 
 

A.    CH3CH2OH   C.    CH3
 

COOH      

B.    CH3CH2NH2                      D.    HO -           - NH2
 

  

37.     An ester T was refluxed with aqueous sodium hydroxide and the resulting mixture distilled. 
The distillate gave a positive triiodomethane test. Acidification of the residue left in the 
distillation flask produced a white precipitate. 
T is probably 

 
A.    C6H5COOCH3        C.  C6H5COOCH2CH3   
B.    CH

    
3COOC6H5              D. C6H5COOCH2CH2CH

 
3 
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      0.109 nm                                 0.101 nm                                 0.096 nm 

 
38.    Which of the following compounds produces 
           ( a )    white fumes with PCl5
          ( b )    an alkaline gas when boiled with NaOH(aq)? 

; 

 
A.    HOCH2CH2NH2          C.  HOCH2CH(NH2
B.  HOCH

)COOH    
2CONH2             D.  NH2CH2

 
COOH  

39.   Phenylamine and phenol undergo electrophilic substitution with the following reagent. 
 

A.    Br2(aq)         B.    HCl(aq)            C.    HNO2
 

(aq)                     D.    NaOH(aq) 

40.   Which polymer can form hydrogen bonds between its molecules? 
 

A.     nylon-6,6     B.    polyvinyl chloride    C.    poly(phenylethene)      D.    Terylene  
 
 

Section  B 
 
For each question in this section, one or more of the three numbered statements 1 to 3 may be 
correct. The responses A to D should be selected as follows: 
 

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.    What  is/are the assumptions made in the kinetic theory about an ideal gas? 
 
               1     The size of the molecules is negligible. 
               2     There are no forces of attraction between molecules 
               3     The molecules are in a state of continuous, random motion. 
 
     42.     Part of the geometry of  the methane, ammonia and water molecules are shown below. 
 
                             methane                        ammonia                         water 
 
                              C                                       N                                    O 
 
                         H        H                             H      H                           H       H 
 
 
 

The difference in the values of the bond angles in the above molecules is caused by 
                
             1     the number of non-bonding electron pairs in the molecule. 
             2     a non-bonding electron pair having a greater repulsive force than a bonding electron  
                    pair. 
             3     increasing repulsion between hydrogen atoms as the bond length decreases. 

    109.5○                                            107○                                         104.5○ 
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|               |               |               |               |               | 
0             50           100          150          200          250          m/e 
                                                                                     

 
 
 

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 

 
43.    A mass spectrum of gaseous sulphur is shown below. 
                                                                                                                       
 
 
 
 
 
 
 
 
         Which of the following statements can be inferred from this mass spectrum? 
 
          1     The most abundant species in the vapour is S2
          2     The relative molecular mass of gaseous sulphur is 64. 

. 

          3     Sulphur has seven isotopes. 
 
44.     When 193 C of electricity is passed through a molten compound of a metal, 1.00 x 10-3

of atoms of the metal is deposited at the cathode. This metal could be  
 mol 

          [ Faraday constant is 9.65 x 104 C mol-1

 
 ] 

           1      copper 
           2      lead 
           3      silver 
 
45.     Decomposition of water occurs according to the equation :    

                                                                                               
 The ionic product of water, Kw, is 0.11 x 10-14 mol2dm-6 at 0○C and 1.00 x 10-14 mol2dm-6 at  
25○

 Which statement(s) about the reaction is/are true? 
C. 

 
          1     The pH of pure water is less than 7 at  95○

          2     The electrical conductivity of water increases with increasing temperature. 
C. 

          3     The decomposition of water is an exothermic reaction. 
 
46.     The Group 2 metals have higher melting points than Group 1 metals. This observation is 

most probably due to 
 
           1      smaller interatomic distance in the metallic lattice of the Group 2 metals. 
           2      availability of two valence electrons in the Group 2 metal atom. 
           3      Group 2 metals have higher first ionisation energy. 

Abundance 

H2O(l) H+(aq)  +  OH-(aq) 
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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.     Astatine ( proton number 85 ) is a member of the halogen family.Which of the following 

statements is/are consistent with its position in Group 17? 
 
           1      It is a black solid at room temperature and pressure. 
           2      Hydrogen astatide is more thermally stable than hydrogen iodide. 
           3      Silver astatide is soluble in aqueous ammonia. 
 
48.      The structural formula of compound G is shown below. 
 
                   CH3COO(CH2)6CH=CH(CH2)3CH
 

3 

  Which statement(s) is/are true about compound G? 
 
            1      It exists as cis-trans isomer. 
            2      It is hydrolysed by aqueous hydrochloric acid to ethanoic acid 
            3      It undergoes electrophilic addition reactions. 
 
49.     Hydrocarbon Z has a molecular formula of C9H12.
           

 It does not decolourise bromine water. 

          Which of the following statement(s) is/are true about hydrocarbon Z? 
 
          1        All the carbon atoms in hydrocarbon Z undergo sp3

          2        It gives a positive reaction with hot acidified KMnO
 hybridisation. 

4
          3        One of its isomers has the following structure. 

 solution. 

                                                
                                                              CH
                                       

3 

                                                                    CH
 

3 

                                                                                                    CH
        

3 

50.     Which of the following polymers have the  —CONH—  linkage? 
 
            1      Nylon-6,10  
            2      Orlon 
            3      Terylene 
 
               
 
    END OF QUESTION PAPER 
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Section A [ 40 marks ] 
 

Answer  all questions in this section. 
 
 

1.(a) The relative atomic mass of an element X is 63.55 
 

(i) Why is the relative atomic mass of   X  not a whole number ? 
 
………………………………………………………………………………………………… 
                                                                                                                                        [1 mark] 
(ii) X contains two isotopes with nucleon number  63 and 65. Given that the masses of 
            63 X  and  65

            the isotopes  
X  are 62.93 and 64.93 respectively.Calculate the relative abundance of   

63 X  and  65

                                                                                                                                        [3marks] 
X. 

 
 
 
 
 
 
(iii) If X exist as a monoatomic element,sketch the mass spectrum of X . 

                                                                                                                                             [2marks] 
 
 
  
 
 
 
 
 
 

(b)  (i) Write the fundamental particles for each species in the table below. 
 
 

Species protons neutrons electrons 
     
           20   Ne 

 
                 10  

   

  
16 O2- 

 
  8 

   

 
                                                                                                                                            [3 marks] 

(ii)What are  the relationship between the two species. 
 
………………………………………………………………………………………………… 
                                                                                                                                      [ 1 mark] 
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2(a)  The mechanism for the ionization of iodide ion by hydrogen peroxide is as shown below 
: 

 
                            H2O2  +    I ¯                                           H2O  +  IO
 

 ¯ 

                                  H +  +  IO ¯

 
                                        HIO 

                            HIO  +  H +  +  I ¯                                   H2 O  +  I2
 

   

(i) Write the overall equation for the reaction above. 
 

 
............................................................................................................................................................ 
 

(ii) What is the rate equation for the oxidation above? 
 
 
............................................................................................................................................................ 
 

(iii) The data obtained from one experiment about the oxidation above is shown below. 
By assuming that this data is consistent with the mechanism that is suggested, 
complete the table below. 

 
 

Initial rate 
(mol dm-3 s-1

Initial concentration 

) (mol dm-3) 

H2O H2 I  + ¯  

1.0 x 10 

2.0 x 10 

-4 

1.0 x 10 

-4 

2.0 x 10 

-4 

  

-4 

0.1 

............ 

0.1 

0.2 

0.1 

0.1 

0.2 

0.1 

0.1 

0.1 

............ 

0.2 

 

             (iv)   What is the overall order for the reaction above? 

 

............................................................................................................................................................. 

          [5 marks]  

     

 

 

 

 

      slow 

fast  

fast 
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(b) The graph below shows the relationship between lg ionization energy and the number of 
ionizations for all electrons in an atom of X. 

 

 

 

 

 

 

 

 

 

 

 

(i) How many protons are there in the nucleus of atom X? 

 

.............................................................................................................................................................  

 

(ii) Write the electron configuration for atom X. 

 

............................................................................................................................................................. 

 

(iii) If atom X forms a cation, what is its most probable charge? Give a reason . 

 

 

............................................................................................................................................................ 

 

........................................................................................................................................................... 

 

 (iv)  Predict the electricity conductivity of element X compared to the other element on  
its left  in the same peiod of the Periodic Table. 

 

 

............................................................................................................................................................ 

          [5 marks] 

 

lg
 io

ni
za

tio
n 

en
er

gy
 

ionization number 
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3.(a) Explain why the reactivity of Group 2 elements in the Periodic Table increases when 
descending the group from beryllium to barium.  

 
............................................................................................................................................................. 
 
............................................................................................................................................................. 
 
………………………………………………………………………………………………………. 
                   [2 marks] 
 (b) i. Write a balanced equation for the reaction of the hydrated beryllium ion , [Be(H2O)4]2+

 

, in 
water. 

............................................................................................................................................................. 
 
      ii. What is the property exhibited  by the hydrated beryllium ion in the above reaction?  
 
............................................................................................................................................................. 
                   [2 marks ] 
 (c) Explain briefly why beryllium forms covalent compounds compared with other elements in 

the same group. 
 
............................................................................................................................................................. 
  
............................................................................................................................................................. 
                  [ 2 marks ]  
 
  (d) Nitric (V) acid is manufactured from ammonia in the Ostwald process.. 
        i. Name the catalyst used in this reaction. 
 
………………………………………………………………………………………………………. 
 
       ii. Write equation to show the formation of nitrogen monoxide in the Ostwald process. 
 
……………………………………………………………………………………………………… 
 
       iii. Predict qualitatively the conditions of temperature and pressure that will give a maximum   

yield of nitrogen monoxide at equlibrium. 
 
……………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………… 
                   [4 marks] 
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4.(a)  Butanenitrile, CH3CH2CH2

i. Determine the structural formulae  for  compounds  A, B, and C. 

CN, is hydrolysed in acidic conditions to yield 
compound A. When compound A is reacted with phosphorus pentachloride, a 
compound B is produced. Compound B reacts with ethanol to produce a liquid C 
which has a sweet smell.  

 
 
   A 

 
 
 

 
   B 

 
 
 

 
   C 

 
 
 

 
ii. Give the IUPAC name  for the compound  B. 

 
  

……………………………………………………………………………………….. 
iii. Write the chemical equation for the formation of compound C. 
 
 
………………………………………………………………………………………. 
                [ 5 marks] 

  (b) Glycine (2-aminoethanoic acid) and alanine (2-aminopropanoic acid) are two simple   
amino acids. 
 i.  Draw the structure of the zwiterion of glycine 

 
 
 

ii  Describe the formation of two possible types of dipeptides from glycine and 
alanine by giving the equations for the reactions involved. Give the names of 
the dipeptides formed. 

 
 
 
 
 

iii. Explain what happens when alanine reacts with hydrochloric acid. Write the 
equation for the reaction involved. 

    
………………………………………………………………………………….. 

 
      ……………………………………………………………………………  

                 [5 marks] 
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Section B [ 60 marks ] 
 

Answer any four questions in this section. 
 
5. (a)  Hunds rule and Aufbau principle are two fundamental principles used in electronic 

configuration of elements. 
 

(i)Hunds Rule states that in a set of degenerate orbitals, the orbitals are each filled 
with one electron with parallel spins before pairing occurs. 

   State the meaning of degenerate orbitals and give example of a set of degenerate   
orbitals. 

 
(ii)Using Aufbau’s principle, explain how the valence electron configuration for  

             nitrogen is written.  
                                                                                                                                    [ 6 marks ] 

     (b) Give the electronic configuration of iron in the oxidation state of +2 and +3. 
Hence explain why iron(III)compounds are more stable than iron (II) compounds. 

                                                                                                                                           [ 4 marks ] 
 
     (c ) Explain the overlapping of orbitals in ammonia molecule. 
                                                                                                                                           [ 5 marks ] 
 

 
6.  (a)   What do you understand by  dynamic equilibrium?           [ 2 marks ] 
     (b)   In an experiment, 0.100 moles of dinitrogen tetraoxide is allowed to dissociate to nitrogen 

dioxide in a 1.00 dm3

 

 container at 383 K.  The graph of concentrations of both gases 
against time is shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     (i)   Calculate the equilibrium constant, Kc

    (ii)  Calculate the pressure in the container after the system had achieved equilibrium 
 for the above reaction at 383 K. 

             at 383 K.           [ 8 marks ]  
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(c)   The graph below shows the percentage of ammonia gas in an equilibrium mixture for the   

system   N2(g)  +  3H2(g)             2NH3
 

(g)  at various temperatures and pressures. 

 
 
 
 
 
 
 
 
 
  
 
 
  
 
 

Explain the conclusions that can be obtained from the graph above.    [5 marks] 
 
 
7. (a) The ore of aluminium is bauxite. 
   (i) Briefly describe the extraction of aluminium from pure bauxite. 
 (ii) Explain the use of aluminium in aircraft construction.    [ 7 marks] 
 
     (b) Aluminium, silicon,phosphorus and sulphur are Third Period elements in the Periodic  
           Table. The melting points of the elements are given in the following table. 

 
Element Melting points/0C 

Aluminium 660 
Silicon 1410 
Phosphorus 44 
Sulphur 119 

 
          Explain the melting points of the elements in terms of structure and bonding.  

[8  marks] 
 
 
8. (a) Explain why chlorine is used in the large scale preparation of bromine from sea water   

which contains bromide ions.      [4 marks] 
 

 (b) Explain why iodine is more soluble in potassium iodide solution than in water.Write          
balanced equations for the reactions that occur.    [4 marks]  

 
 ©  How,and under what conditions,does sodium chloride react with concentrated sulphuric  

 acid ? Write balanced equations for the reactions that occur.  [4 marks] 
 

  (d) Explain what happens when solid potassium iodide is heated with concentrated sulphuric  
acid.         [3 marks] 

% ammonia in 
equilibrium 
mixture 

0 

20 - 

40 - 

60 - 

80 - 

100 - 

0 2.0 4.0 6.0 8.0 10.0 12.0 
Pressure, p x 104 kPa 

473 K 

673 K 

773 K 
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9.( a ) Three compounds W, X and Y have the following structures shown below: 
 

                       W                                         X                                         Y                                                     
 
          ―NH2                              CH3 CH2NH2                              NH3
  

                 

          
    ( i )    Arrange  W, X and Y in ascending order of their basicity.    
              Explain your answer.                   [ 5 marks ] 
 

( ii )   W has a  pKb  value of 9.39.  Predict the  pKb

 

  value of the compound Z shown  
below. 

                Compound Z :                        ―NH2
                                                                         

        

                                                            Cl 
                 Explain your answer.                                                                         [ 4 marks ]   
 
      ( b )    Nitration of benzene is an electrophilic substitution reaction. Write the reaction  

mechanism of the nitration of benzene. In your answer, state the reagents and 
conditions of the reaction. 

                                                                                                                                 [6 marks ] 
 
10. ( a )    A synthetic polymer R is synthesised from monomers P and Q shown below. 
 
                 P:     HOCH2CH2OH         and     Q    :    HO2C–          –CO2
 

H 

         ( i )   Name this synthetic polymer R and  draw  two repeating units of this polymer.         
 
         ( ii )   State the type of polymerisation that takes place during the formation of R and give  

one use of R in our daily life.                                    
                                                                                                                            [5 marks]                                                                         
      
       ( b )  The molecular formulae and some properties of  two compounds K and L are given 

below. For each compound, identify a functional group which must be present and give 
the structural formulae of two possible isomers.  

 
         ( i )   K , C3H8
 

O, gives white fumes of hydrogen chloride with phosphorus pentachloride. 

        ( ii )  L , C3H6
 

O , gives an orange precipitate with 2,4-dinitrophenylhydrazine reagent. 

                         
distinguish between them, stating  clearly how each isomer would behave. 
For each pair of isomers K and L, give one chemical test that would enable you to 

                                                                                                                        [10 marks] 
 
           

   END OF QUESTION PAPER 
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No. 7 
(a) (i) Aluminium metal is extracted by electrolysis 

The electrolyte is molten bauxite in sodium hexafluoroaluminate. 
The electroyte has aluminium ion and oxide ions. 
Anode : 2O2- --- > O2
Cathode : Al

 + 4e 
3+

     [5] 
 + 3e --- > Al 

(ii)  (Any 2 points) 
light  
Resistant to corrosion 
Strong alloy   [2] 
 

 `(b) aluminium :   
  A giant metallic structure, strong metallic bonf. 
  Silicon : giant 3 D covalent structure. 
  Strong covalent bond between silicon atomes. 
  higher melting point  

Phosphorus and sulphur - Both are simple molecules. 
  Weak van der waals between molecules 
  Sulphur has a stronger intermolecular forces –  

S8 larger than P
  

4   [8] 

 
No 8. (a) chlorine – strong oxidation agent 
 Bromide is oxidized to bromine 
 E° of chlorine is more positive than that of bromine. 
 Cl2 + 2Br- ---- > 2Cl- + Br2 
 

[4] 

(b) iodine forms triodes complex in KI. 
I2 + I- ---- > I3
Iodine does not form any complex ions in water. 

- 

I2 + 2H2O --- > I- + HIO + H3O+  

 
[4] 

(b) HCl is released in cold acid 
NaCl + H2SO4     NaHSO4
If heated more HCl released. 

  + HCl 

NaHSO4 + NaCl - Na2SO4
      [4] 

  + HCl 

 (d)   Iodide is oxidized to iodine 
      Purple Iodine is released 
                  Pungent smell of H2
                   

S is detected  [3] 
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CHEMISTRY PAPER 2  MARKING SCHEMES 

SECTION A - Structural  Questions: 
 
Question 1. 
 

(a) (i) The presence of isotopes                                                    1M 
 

(ii)   Let the abundance of  63

         The  %  abundance of  
X   be a %. 

65

         Relative atomic mass           =  
X.  =  ( 100  – a )                  1M                                                            

( 62.93 x a)  +  ( 64.93 x ( 100 -a) 
                                                                                 100 

)             1M                                        

              63.55                     =   
                                                                100 

62.93a + 6493 -64.93a 

                                     
              6355                       =  -2a   +  6500 

                a                           =   69.0%                                               1M                                            
  
        The  %  abundance of  65

                                                      =   31.0 % 
X = 100- 69.0 

 
         Relative abundance     63X  :   65

                                               1   :     2                                                   1M 
X 

 
                                                 
 
 
(iii)     
 
         Relative  
         Abundance 
 
 
 
 
 
 
 
 
 
 
  
                                                    63              64             65                      Relative mass /m/e 
                                                                                                                               2M 
 

Species protons neutrons Electrons 
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           20   Ne 

 
                 10  

              10             10          10 

                                                               
16 O2- 

 
  8 

 
               8 

 
             8 

 
         10 

                                                                                                                                                   
                                                                                                                                    2 M 
The species have same number of electrons or isoelectronic.       1M 
          ---------------- 
           10M 
 
2. (a) (i)  H2O2  +  2H+  + 2 I- → 2H2O  + I2      
         (ii) Rate = k [H

1M 
2O2] [I-

          (iii)  0.2          1M 
]        1M 

                  0.1          1M 
          (iv)  second order        1M                 
         
 
    (b)  (i) 12          1M 
          (ii)  1s2 2s2 2p6 3s2

          (iii)  +2  ,    X has two valence electrons     2M 
     .    1M 

          (iv)  X is a better electricity conductor.     1M          
          ---------------- 

10M 
 
   

 
3.(a)  Atomic size increases, screening effect increases with more inner shells of  
 electrons          1M 
 effective nuclear charge decreases, ionisation energy lowered, valence 
 electrons are more easily removed.      1M 
 
   (b)  i. Be2+ (aq)  +   4H2O (l) →    [ Be (H2O)4 ]2+

  
 (aq)   1M 

 ii. It is acidic, acting as a Bronsted-Lowry acid    1M 
  
  
   ©  The Be2+

         and can strongly polarise large anions due to its smaller size.  1M 
 ion has a high charge density      1M 

The ions of other Group 2 elements have larger sizes and charge densities and  
 weaker polarising power        
 
   (d) i. platinum and rhodium       1M 
 
 ii. 4NH3(g)  +  5O2(g)         4NO(g)  +  6H2O (g)   1M 
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 iii. low temperature       1M 
  low pressure        1M 
  ( Note : The reaction is exothermic reaction. According to le Chatelier 
  principle, a low temperature will favour the formation of NO. For gaseous 
  equilibrium, a decrease in pressure will favour the reaction which produces 
  more gaseous molecules. Thus in the above equilibrium a low pressure will 
  favour the formation of NO.) 
 
                 ________ 
                      10M 

 
 
4.(a) i.     A is  CH3CH2CH2
  B is  CH

COOH      1M 
3CH2CH2

C is   CH
COCl      1M 

3CH2CH2COOCH2
 

CH      1M 

ii. butanoyl chloride       1M 
 

iii. Formation of ester
CH

:      
3CH2CH2COCl + CH3CH2OH → CH3CH2CH2COOCH2CH3

                  
 + HCl 1M   

       (b) i. H3N+CH2COOH  +  H2NCH(CH3
 

)COOH   →    

  H2NCH2CONHCH(CH3
 

)COOH  +  H2O    1M 

  Glycylalanine        1M 
 

( Note: Alanylglycine can also be formed ) 
 
 

ii. The amino group –NH2
acid to form the ammonium chloride salt of alanine   1M 

 which is basic group reacts with hydrochloric 

 
HOOCCH(CH3)NH2  +  HCl   →   HOOCCH(CH3)NH3

+Cl-

            ___________ 
   1M 

 
    
         10 M 
   

 
 
 

 
SECTION B - ESSAY 
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5.(a) (i)  Orbitals with  the same energy      1M 
              Example :  2p or 3d s orbitals      1M 
 
 
        (ii)  Nitrogen atom has 7 electrons       1M 
               Fill 1s orbital with 2 electrons      1M 
               Fill 2s orbital with 2 electrons      1M 
               Fill 2px,2py and 2pz orbitals  with 3 electrons    1M / 6 
 
                                                                            1M 
 
(b)        Fe 2+     1s2 2s2 2p6 3s2 3p6 3d4

            Fe 
       1M 

3+      1s2 2s2 2p6 3s2 3p6 3d5

 
       1M 

            In terms of electronic configuration, Fe 3+    is more stable  than  Fe 2+

            Because it has half-filled 3d orbital which is more stable   1M./ 4 
  1M   

 
(c )       The valence electronic configuration of the electrons  for nitrogen atom 
             is   2s2 2px1 2py1 2pz1       

             Nitrogen atom uses sp
1M 

3 

             between N and H atoms. 
 hybrid orbitals for forming covalent bonds  

            Energy 
 
                                     2p                              
                                       
 
 
                                                                                                                sp3

 
 hybrid porbitals 

 
                                          N(ground state)                                                      1M 
 
             In sp3 hybrid orbitals of nitrogen atom,one of the orbitals 
             Is occupied by a lone pair of electrons and three sp3 orbitals 
             are half filled                                                                                       1M 
 
             Each N-H atom is formed by the overlapping of the s orbital 
             of hydrogen atom  with one of the half filled sp3 orbitals 
             to give the ammonia molecule                                                            1M 
 
             Diagram of the bond formation in NH3
          ------------------- 

 molecule.                              1M /.5 

                      Total : 15 M 
6.  (a)   Dyanamic equilibrium .... 
             a reversible reaction ,  in a closed system 
             forward and backward reactions have the same rate of reaction.      2M 
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     (b) (i)   N2O4   ↔ 2NO
                          

2 

              Kc = [NO2] 2   = [0.12] 
                       [N

2 
2O4

                     
]      [0.04] 

                   
                   = 0.36 mol dm-3

 
                                                                               5M   

         (ii)  Using PV =nRT      where n = 0.12 +0.04 = 0.16 mol 
 
                          P  =  
                                         10 

0.16 (8.31) (383) 

 
-3 

                              =  509.24 kPa       .3M  
 
   (c)  N2(g)  +  3H2(g)             2NH3

         -  at low temperatures, % NH
(g)                   

3
         -  forward reaction is exothermic 

  is higher 

         - equilibrium position shifts to the right at higher temperature 
 

- forward reaction is accompanied by a reduction  in volume of gas 
- at higher pressures, equilibrium position shifts to the right    
- at high pressures, % NH3

--------------- 
 is higher      5M 

Total : 15M 
No. 7 

(a) (i) Aluminium metal is extracted by electrolysis 
The electrolyte is molten bauxite in sodium hexafluoroaluminate. 
The electroyte has aluminium ion and oxide ions. 
Anode : 2O2- --- > O2
Cathode : Al

 + 4e 
3+

(ii)  (Any 2 points) 
 + 3e --- > Al      5M 

light  
Resistant to corrosion 
Strong alloy        2M 
 

 `(b) aluminium :   
  A giant metallic structure, strong metallic bonf. 
  Silicon : giant 3 D covalent structure. 
  Strong covalent bond between silicon atomes. 
  higher melting point  

Phosphorus and sulphur - Both are simple molecules. 
  Weak van der waals between molecules 
  Sulphur has a stronger intermolecular forces –  

S8 larger than P4       

  

8M 

 
No 8. (a) chlorine – strong oxidation agent 
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 Bromide is oxidized to bromine 
 E° of chlorine is more positive than that of bromine. 
 Cl2 + 2Br- ---- > 2Cl- + Br2       
 

4M 

(b) iodine forms triodes complex in KI. 
I2 + I- ---- > I3
Iodine does not form any complex ions in water. 

- 

I2 + 2H2O --- > I- + HIO + H3O+  

 
    4M 

(c) HCl is released in cold acid 
NaCl + H2SO4     NaHSO4
If heated more HCl released. 

  + HCl 

NaHSO4 + NaCl - Na2SO4
        

  + HCl      4M 

                (d)   Iodide is oxidized to iodine 
      Purple Iodine is released 
                  Pungent smell of H2
                           -------------- 

S is detected      3M 

          Total : 15M 
 
9.( a ) ( i )   order  :    W, Y, X 
                   W, Y, X    act as Lewis bases. 
 
                   X is the strongest base because  ethyl group is an electron donor by 
                    inductive effect. 
                   Y is more basic than W because the lone pair electron on the N atom  
                   is not delocalised. 
                   W is less basic than Y because the lone pair electron on the N atom  
                   is delocalised into the benzene ring.                                                                    5M 
 
          ( ii )   pKb
                   Z is a weaker base than W. 

 value  > 9.39 

                   Presence of  Cl - an electron withdrawing group reduces the donating 
                   potential of lone pair electron on the N atom through inductive effect.       4M 
                 ( b )         Concentated  H2SO4 and HNO3., 55○

       
C 

                   Mechanism:      HNO3  + H2SO4         NO2+  +  HSO4
–  +  H2

                                              
O 

                                             NO2+

                                                                                    H 
  is an electrophile. 

                                             +   NO2+                            NO2
 

   

                                          H 
                                           NO2  +   HSO4

–                     –NO2  +  H2SO
 

4   

                                          +  HNO3                         –NO2   +   H2
 

O                               6M 

                                                                                                                               Total :  15 marks 
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10.( a ) ( i )       Terylene/Dacron 
 
            ~~~~O - CH2 - CH2 - O - C –          –C - O - CH2 - CH2
                                                      ||                ||                                     ||                ||        

 - O - C –          –C~~~~    3M 

                                                      O              O                                    O               O 
             ( ii )     Condensation polymerisation 
                         To make cloth/sleeping bags, etc                                                           2M 
 
     ( b ) ( i )  K:    functional group   :   -OH 
 
                    isomers :    CH3CH2CH2OH  and   CH3CHCH3
         

OH 

                    warm isomers separately with alkaline iodine, 
                    CH3CHCH3OH gives a yellow precipitate but CH3CH2CH2
  

OH  does not. 

                    CH3CH2CH2OH  + 4I2 + 6OH–           CHI3  +  5I–  + 5H2O + CH3COO–

 
  

                                                                                                                                              5M 
 

 (ii )     L  : functional group :   ―C = O 
                                                                   | 
  
                       Isomers :    CH3CH2CHO     and   CH3COCH
 

3 

                        warm isomers separately with Tollen’s reagent. 
                        CH3CH2CHO gives a silver mirror  but CH3COCH3 
 

 does not. 

              CH3CH2CHO  +  2[Ag(NH3)2]2+  +  OH–          CH3CH2COO–  + 2Ag  + 2NH4
+  +  2NH3

                                                                                                                                             5M 
   

 
     Note:  Can also accept other suitable chemical test. 
                                                                                                                              Total :  15  marks 
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