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Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (20) 
SECTION B (130) 
 
Answer SECTIONS A and B in the ANSWER BOOK. 
 
Non-programmable calculators may be used. 
 
Appropriate mathematical instruments may be used. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets and a periodic table are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Numbers must be rounded off to two decimal places. 

  



SECTION A 
 
QUESTION 1:  MULTIPLE-CHOICE QUESTIONS 
 
Four options are provided as possible answers to the following questions.  Each question 
has only ONE correct answer.  Write only the letter (A – D) next to the question number 
(1.1 – 1.10) in the ANSWER BOOK. 
 

  

 

1.1 The percentage oxygen in CuSO4∙5H20 is: 

 

A. 40.13% 

B. 25.65% 

C. 43.13% 

D. 57.72% 

1.2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.3     At low temperatures, a real gas will liquefy while an ideal gas will not. What property of the  

    real gas is responsible for this difference in behaviour? 

 

A. The real gas molecules have spaces between them. 

B. The real gas molecules are in continuous motion. 

C. The real gas molecules do have their own volume. 

D. The real gas molecules exert forces of attraction on each other. 

 

1.4  Which graph correctly shows how a real gas will deviate from ideal gas behaviour? 

 

 

 

 

 



1.5 The following substance can NOT act as an ampholyte: 

 

A. H2O 

B. PO4
3- 

C. HSO4
- 

D. HPO4
2- 

 

1.6 The shape of the PCI5 molecule is… 

 

A. Pentagonal 

B. Tetrahedral 

C. Trigonal planar 

D. Trigonal bipyramidal 

1.7 Consider the reaction represented by the following balanced reaction: 

 

 

      The activation energy for the forward reaction is 180 kJ and that of the reverse  

       reaction is 200 kJ. 

       The heat of reaction         for the forward reaction is: 

A. – 20 kJ 

B. + 20 kJ 

C. – 380 kJ 

D. + 380 kJ 

 

1.8 The oxidation number of sulphur (S) in HSO4
-… 

A. – 2 

B. + 6 

C. + 1 

D. + 4 

 

 

 

 

 

 

 

 

 

 



1.9 Consider the reaction represented by the following balanced reaction: 

 

     The reaction is allowed to run to completion. 

     Which ONE of the following graphs of volume against time best represents the  

     formation of hydrogen gas? 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

1.10 Which ONE of the following CANNOT act as a reducing agent? 

A. Mg 

B. Br –  

C. MnO4
–  

D. Fe2+ 

 

            [2 X 10 = 20] 

 

 

 

 

 

 

 

 



Section B    

Question 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                       [23] 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 5 

5.1   A monoprotic acid HY ionises completely when dissolved in water. The hydroxide ion 

concentration [OH-] in the solution is 1 x 10-11 mol∙dm–3. 

 

5.1.1   Define an acid in terms of the Bronsted-Lowry theory.                                                        (2) 

5.1.2   Define the term monoprotic acid.                                                                                         (2) 

5.1.3  Is acid HY a WEAK or STRONG acid? Give a reason for your answer.                               (2) 

5.1.4   Calculate the following: 

a) The concentration of hydronium ions [H3O+] in the solution.                                               (3) 

 

b) The pH of the solution.                                                                                                        (3) 

 

5.2 7,5 g IMPURE sodium hydroxide pellets, NaOH(s), is added to a flask containing 700 cm3 

of a 0,15mol.dm-3 sulphuric acid solution, H2SO4(aq). The balanced equation for the 

reaction is:  

 H2SO4(aq)  + 2NaOH(s) → Na2SO4(aq) + 2H2O(l) 

 

5.2.1 Calculate the number of moles of sulphuric acid in the flask.     (3) 

5.2.2 The percentage purity of the sodium hydroxide pellets used is 80%. 

Calculate the pH of the solution in the flask after the addition of the NaOH(s).   (7) 

                      [22] 

 

 

 

 

 

 

 

 

 

 



Question 6 

Consider the following molecules and answer the questions. 

 

H2S; CO2, BF3, NH3 

 

6.1  BF3 and NH3 both contain 3 bonds around the central atom. The BF3 molecule is  

     non-polar while the NH3 molecule is polar. Account for this difference between the 

       two compounds using the VSEPR theory.                                                                           (4) 

 

6.2   Determine with the aid of a calculation, whether the C – O bond on the CO2 molecule  

        is POLAR or NON-POLAR.                                                                                                  (2) 

 

6.3  The boiling point of H2S is –60oC and that of CO2 is –78oC. Explain why the boiling  

       point of H2S is higher than that of CO2 by referring to the types of intermolecular forces  

       and energy.                                                                                                                         (4) 

 

6.4  NH3 forms a dative covalent bond with the H+ ion to form NH4
+. 

 

6.4.1  What is a dative covalent bond?                                                                                          (2) 

 

6.4.2  Use lewis dot structure to show the bonding in the NH4
+ ion.                                              (2) 

 

6.4.3  Write down the FORMULA of another compound that has a molecular shape similar 

            to the NH4
+ ion.                                                                                                                   (1) 

 

[15] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              



Question 10 

Consider the following redox reaction: 

 

          Cr2O7
2-   +   3SO2   +   2H+   →   2Cr3+   +   H2O   +   3SO4

2-  

        orange                                                      green 

10.1.1  Write the oxidation half reaction for the above reaction.    (2) 

10.1.2  Write the reduction half reaction for the above reaction.    (2) 

10.1.3  Determine the oxidation no of Chromium in Cr2O7
-2    (1) 

10.1.4  State whether chromium oxidised or reduced during the reaction.  (1) 

 

State whether the following reactions would be spontaneous on non-spontaneous: 

(only write the terms spontaneous or non-spontaneous)  

10.2.1 Fe  + CuSO4             (1) 

10.2.2 MgSO4  + Ni            (1) 

10.2.3 Pb +  CuSO4           (1) 

 

10.3  Determine the oxidation number of sulphur in the following compounds 

10.3.1 SO2              (1) 

10.3.2 SO4
-2            (1) 

10.3.3 S            (1) 

10.3.4 SO3  `          (1) 

                    [12] 

Total 148 
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