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Instructions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2  
 
 
 
 
 
 
 
 
1.3  
 
 
 
 
 
 
 
 
 
 
 



 
 
1.4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
1.6   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.7    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
1.8   
 
 
 
 
 
 
 
 
 
 
 
 
 

1.9   The table below represents the Ka value of HCl, HNO3, H2SO4 and 
 CH3COOH.  Which option below is most likely to represent CH3COOH 
 
 

 Ka value 
A 5 x 10-4 
B 6 x 10-4 
C 5 x 10-2 
D 1,8 x 10-5 

 
 
 
 
1.10  
 
 
 
 
 
 
 
 
 
 
                  [2 x 10 = 20] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SECTION B 
 
INSTRUCTIONS AND INFORMATION 
 
1. Leave ONE line between two sub questions, for example between QUESTION 2.1  
 and QUESTION 2.2. 
 
2. Show the formulae and substitutions in ALL calculations. 
 
3. Round off your numerical answers to TWO decimal places 
 
 
 
 
 
Question 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              



Question 3 
 
Refer to Table A and B to answer the following questions:  
 
 

Table A 
 
 
 
 
 
 
 
 
 
 

Table B 
 

Alcohol Molecular formula Boiling point 
Methanol CH3OH 65 
Ethanol C2H5OH 78 
Propan-1-ol C3H7OH 97 
Butan-1-ol C4H9OH 117 

 

 
3.1 Describe the general trend that is observed from table A.    (2)  
 
3.2 Explain this trend, referring to strength of intermolecular forces and energy.  (3) 
 
3.3 How would the boiling point of butane compare to an isomer of the compound? (2) 
 
3.4 Explain why the boiling point of propane is lower than that of                                             
 propan-1-ol (in table B) despite  having the same number of carbons.  (2) 
 
3.5 Define the term volatility          (1) 
 
3.6 Which compound from all those listed in Table A and B, would have the highest 
 volatility, explain your answer (also refer to values in the table in your                   
 explanation.)            (3) 
                     [13] 
 
 
 
 
 
 
 
 
 
 
 



 
Question 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 

                [13] 



Question 5 
 
A group of grade 12 learners perform a titration practical in the lab in order to determine the 
concentration of the ethanoic acid solution.  
 
In order to perform the practical they first need to dilute the acid with water.   
 
CH3COOH(l)  + H2O(l)    �    CH3COO-(aq)  +  H3O

+(aq)   

 
 
5.1 Give a reason why ethanoic acid is classified as a weak acid.    (2) 
 
5.2 The concentration of the hydronium ions in the solution is 1 x 10-3 mol.dm-3.   
 
 5.2.1 Determine the pH of the solution.        (3) 
 
 
 5.2.2   Calculate the concentration of the OH- ions in the above solution.             (3)
  
 
 
5.3 10 g of NaOH is added to 500cm3 of water to create an alkaline solution. 
 
 Prove with a calculate that the concentration of the NaOH solution 
  is 0,5mol.dm-3.           (4) 
 
 
5.4 100 cm3 of this alkaline solution is then added to the ethanoic acid solution  
 during the titration.   
 
 Write the balanced equation for the reaction above.      (3) 
  
  
 
5.5 4 g of washing soda crystals (Na2CO3·10H2O) are dissolved in water and made up to a 
 volume of 500 cm3.  40 cm3 of this sample is neutralised by 30 cm3 of HCl of 
 concentration 0,0027 mol.dm-3.  Calculate the percentage of Na2CO3 in commercial                
 washing soda.            (9) 
 

Na2CO3 + 2HCl  →  2NaCl + CO2 + H2O 
 
                       [24] 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          [23] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Question 7 
 
 
The following reaction: 
 

C2H4 (g) +

 

is in equilibrium in a closed system at a temperature 
 

7.1 During which industrial process is this reaction 
 

7.2 What does it mean when we say that a system is “in 
 to the concentration of the reactants and products. 
 

7.3 State Le Chatelier’s principle
 

7.4 Would increasing or decreasing the temperature 
 C2H6 (g)? Give a reason for your answer.
 

7.5 An unknown number of moles of

 500 cm3 closed container.  When equilibrium is established at temperature 

 is found that 0,4 moles of C2H

 constant for this reaction equals to 10, calculate the initial number of moles of 

 C2H4  put into the container. 

 

7.6 Pressure in the container is increased by
 What would be the effect on …
 
 7.6.1 the amount of ethane at equilibrium?
 
 7.6.2 the magnitude of the equilibrium constant?
 
 Write INCREASES, DECREASES or REMAINS UNCHANGED
      
 
 
 
 
 
 
 
 
 
 
 
 
 

+ H2 (g)  C2H6 (g)  ∆H < 0 

is in equilibrium in a closed system at a temperature T.  

During which industrial process is this reaction significant?   

What does it mean when we say that a system is “in dynamic equilibrium”, also refer                
to the concentration of the reactants and products.     

Le Chatelier’s principle in words.      

Would increasing or decreasing the temperature T result in higher yield of 
ive a reason for your answer.     

moles of C2H4 (g) and 0,5 moles of H2 (g) react in a 

When equilibrium is established at temperature 

H6 (g) are present in the container. If the equilibrium 

constant for this reaction equals to 10, calculate the initial number of moles of 

       

Pressure in the container is increased by decreasing the volume.  
What would be the effect on … 

unt of ethane at equilibrium?     

of the equilibrium constant?    

DECREASES or REMAINS UNCHANGED 
       

  (1) 

equilibrium”, also refer                
  (2) 

  (2) 

result in higher yield of  
  (2) 

(g) react in a  

When equilibrium is established at temperature T, it  

If the equilibrium  

constant for this reaction equals to 10, calculate the initial number of moles of  

  (8) 

  (1) 

  (1) 

  [17] 



 
 
 
Question 8 
 
A standard galvanic (voltaic) cell has a zinc anode. An unknown substance X is the cathode.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8.1 State the two standard conditions that are applicable to the Zn/Zn+2 half cell.  (2) 
 
8.2 If the initial emf of this galvanic cell is 1,56 V, identify the unknown substance X.  (4) 
 
8.3 Identify the reducing agent in this galvanic cell.       (1) 
 
8.4 Write down the cell notation for this cell.        (3) 
 
8.5 If the concentration of the electrolyte in the Zn/Zn+2 half-cell is increased, how will the  
 initial emf of the cell change?  Write only INCREASE, DECREASE or REMAIN 
 THE SAME.            (1) 
 
8.6 Give an explanation for your answer in 8.5.       (2) 
 
8.7 When the reaction in this galvanic cell reaches equilibrium a voltmeter is connected 
 across its electrodes. 
 
 Write down the value of the reading on the voltmeter.      (1) 
 
 
                       [14] 
  
 
 
 
 
 
 
 
 
 
 
 



 
Question 9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              [5] 
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*attach half reaction tables  


