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SECTION A: (46 marks) 

Answer all questions from this section. 

1. (a) Define the term osmotic pressure.                   (02 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) At 25𝑜𝐶, a 1.24% solution of a polymer has an osmotic pressure of  

          3.1 × 10−3 atmospheres. Calculate the formula mass of the polymer.  

          (𝑅 = 0.0821𝑑𝑚3 𝑎𝑡𝑚 𝑚𝑜𝑙−1𝐾−1)               (03 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

  

2. Name one reagent that can be used to distinguish between each of the following pairs 

of compounds and state what would be observed in each case if the reagent is reacted 

with the compound.  
 

(a) 𝐶6𝐻5𝐶𝐻𝑂 and 𝐶6𝐻5𝐶𝐻2𝐶𝑂𝐶𝐻3            (03 marks)

                  

 Reagent: ……………………………………………………………………………. 

…………………………………………………………………………………………. 

Observations:  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b)     

 

Reagent: ……………………………………………………………………………. 

…………………………………………………………………………………………. 

(03 marks) 

and 
𝐶𝐻2𝑁𝐻2 
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Observations:  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

3. Propanoic acid undergoes dissociation according to the following equation. 

            𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂𝐻 (𝑎𝑞)  ⇌  𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂
−(𝑎𝑞) + 𝐻+(𝑎𝑞)           

(a) Write the expression for the acid dissociation constant, 𝐾𝑎.         (01 mark)   
          

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b)       Given that the concentration of propanoic acid is 0.1𝑀 and it’s degree of  

dissociation is 0.01133, calculate the;            

(i) 𝑝𝐻 of propanoic acid,          (3½  marks)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(ii) acid dissociation constant, 𝐾𝑎.         (1½  marks)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

4. Complete the following equations and state what is observed in each case when the 

substances react. 

(a) 𝐻𝐶 ≡ 𝐶𝐻(𝑔) + 𝐶𝑢(𝑁𝐻3)2𝑂𝐻(𝑎𝑞)  → ………………………………………..  

        (01 mark) 

 Observation                  (½ mark) 
 

…………………………………………………………………………………………. 

Turn over  
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(b)  𝐶𝐻3 𝐶 𝐶𝐻3(𝑙) + 𝑁𝑎𝐻𝑆𝑂3(𝑎𝑞) →  …………………………………………….             

         𝑂                                                           (01 mark) 
 

Observation                  (½ mark) 
 

…………………………………………………………………………………………. 

(c)                                    (01 mark) 

 

 

 
 

Observation                  (½ mark) 
 

…………………………………………………………………………………………. 

 

5. The ion 𝑀𝑛𝑂4
2− undergoes disproportionation reaction in acidic medium. 

(a) What is meant by the term dispropotionation?          (02 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) State the oxidation state of manganese in 𝑀𝑛𝑂4
2−.                               (½ mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 (c) Write the equation for the behavior of 𝑀𝑛𝑂4
2− in acid medium.      (1½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

6. The bond dissociation energies of 𝐻2, 𝐶𝑙2 and 𝐻𝐶𝑙 are 435, 242 and 431 𝐾𝐽𝑚𝑜𝑙−1 

respectively. 
 

 Using a Born – Haber cyle, calculate the enthalpy of formation of 𝐻𝐶𝑙.      (05 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

𝑂𝐻 



5 
 

 

7. (a) For the polymers given below, write the formula and name of the monomers..

                                    (04 marks) 

Polymer Formula of 

monomers 

Name 

 
 

  

 

 
 

  

 

(b) Distinguish between thermo-setting and thermo-softening plastics.   (02 marks) 
 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

8. Haematite is one of the ores from which iron metal is extracted. 
 

(a) Name two other substances that are added to the ore before the extraction 

process is carried out.               (01 mark) 
 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) Write equation(s) to show how iron metal is extracted from the above ore. 

                 (3½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 
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(c) Write the equation for the reaction between calcium oxide and the impurity in 

the ore.                    (01 mark) 
 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

9. State what would be observed and write equation for the reaction that takes place 

when the following compounds are added together. 
 

(a)  Potassium dichromate(VI) solution in presence of an acid and hydrogen 

peroxide.                          
 

Observation:                   (½ mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 Equation:              (1½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b)  Acidified potassium permanganate solution and sodium oxalate solution. 

Observation:                   (½ mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

Equation:              (1½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

 

SECTION B: (54 marks) 

Attempt only six questions from this section. 

10. Name a reagent that can be used to distinguish between each of the following pairs of 

ions and state what is observed when the reagent is treated with the ions. 
 

(a) 𝐹𝑒3+ and 𝐶𝑟3+  

  Reagent                 (01 mark) 

…………………………………………………………………………………………. 
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 Observations                       (02 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 (b) 𝐴𝑙3+ and 𝑍𝑛2+  

  Reagent                (01 mark) 

…………………………………………………………………………………………. 

 Observations                       (02 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 (c) 𝐶𝐻3𝐶𝑂𝑂
− and 𝐶2𝑂4

2− 

  Reagent                 (01 mark) 

…………………………………………………………………………………………. 

 Observations                       (02 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

11. Write equations to show how the following compounds can be synthesized. You 

should include reagents and conditions for the reactions. 
 

(a) 𝐶𝐻3𝐶𝐻2𝐶𝐻2𝐶𝑂𝐶𝑙 from 𝐶𝐻3𝐶𝐻2𝐶𝐻2𝑂𝐻                  (3½  marks) 

………………………………………………………………………………………….  

………………………………………………………………………………………….  

…………………………………………………………………………………………. 

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

………………………………………………………………………………………….  

………………………………………………………………………………………….  

………………………………………………………………………………………….  

………………………………………………………………………………………….  

 (b)           (2½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

    
      (03 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

………………………………………………………………………………………….  

…………………………………………………………………………………………. 

 

12. (a) Draw and name the shapes of the following species: 

(i) 𝑃𝐶𝑙3                             (02 marks) 

…………………………………………………………………………………………. 

………………………………………………………………………………………….

…………………………………………………………………………………………. 

………………………………………………………………………………………….  

from    𝐻𝐶 ≡ 𝐶𝐻    

HHH

Type equation here. 

from 
(c) 
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(ii) 𝐵𝐶𝑙3                             (02 marks) 

…………………………………………………………………………………………. 

………………………………………………………………………………………….

…………………………………………………………………………………………. 

………………………………………………………………………………………….  

(b)  Briefly explain how the species adopt the shapes named in (a) (i) and (ii)  

above.                            (05 marks) 

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………………. 

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………………. 

 

13. A compound 𝑾 has a molecular formula 𝐶4𝐻10𝑂. When 𝑾 is heated with acidified 

chromium(𝑉𝐼) oxide it gave another compound, which formed silver mirror with a 

solution of silver nitrate in excess ammonia.   
 

(a) Write the structures and names of possible isomers of 𝑾.        (03 marks) 

…………………………………………………………………………………………. 

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………………. 

 (b) When 𝑾 was heated with concentrated sulphuric acid, compound 𝑿 was  

formed. When ozonolysed and hydrated, 𝑿 formed two products, which both 

gave a yellow precipitate when reacted with a solution of iodine and sodium 

hydroxide. 
 

(i) Identify 𝐖.                        (01 mark) 

………………………………………………………………………………………….

…………………………………………………………………………………………. 

Turn Over 
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(ii) Write a mechanism for the reaction leading to formation of 𝑿.(03 marks) 

………………………………………………………………………………………….

…………………………………………………………………………………………. 

………………………………………………………………………………………….

…………………………………………………………………………………………. 

 (iii) Use mechanism to show how X can be converted to an alcohol. 

      (02 marks) 

…………………………………………………………………………………………. 

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………………. 

 

14. (a) Define the term;                      

(i) solubility of a salt              (01 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(ii) solubility product             (01 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 (b) State how the solubility of a sparingly soluble salt can be affected by adding a  

common salt.                (01 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(c) Magnesium hydroxide is sparingly soluble in water. Write  

(i) an equation for the solubility of magnesium hydroxide.      (1½ marks) 

…………………………………………………………………………………………. 

………………………………………………………………………………………… 

(ii) an expression for the solubility product, 𝐾𝑠𝑝 of magnesium hydroxide.

                     (01 marks) 
 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 



11 
 

 

(d) A saturated solution of magnesium hydroxide in water contains  

          1.44 × 104 𝑚𝑜𝑙𝑑𝑚−3 at 25𝑜𝐶. Calculate it’s solubility product at 25𝑜𝐶.     

                                                                                                         (3½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

15. (a) Using equations, show how nitric acid is manufactured from ammonia gas.        

     (4½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 (b) Briefly describe how nitric acid reacts with copper metal.              (4½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

16. (a) Define the term colligative property.             (01 mark) 

………………………………………………………………………………….……… 

…………………………………………………………………………………………. 

 

Turn Over 
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(b) State four colligative properties of a solution.         (04 marks) 

………………………………………………………………………………….……… 

………………………………………………………………………………….……… 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(c) (i) Define the term mole fraction.                     (01 mark) 

………………………………………………………………………………….……… 

………………………………………………………………………………….……… 

(ii) Calculate the mole fraction of potassium chloride in an aqueous solution 

containing 10𝑔 of potassium chloride per 100𝑔 of water.  

 (𝐾 =  39, 𝐶𝑙 =  35.5)             (04 marks) 

………………………………………………………………………………….……… 

………………………………………………………………………………….……… 

………………………………………………………………………………….……… 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

17. For each of the following equations suggest a possible mechanism for the reaction. 

           𝑂 

(a) 𝐶𝐻3 𝐶 𝐶𝐻3 +𝐻2𝑁𝑂𝐻 
𝐻+

→ 𝐶𝐻3 𝐶 𝐶𝐻3           (05 marks) 

                    𝑁𝑂𝐻   
 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

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

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

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

(b)                                              𝐼 

       𝐶6𝐻5𝐶 ≡ 𝐶𝐻 + 2𝐻𝐼 → 𝐶6𝐻5 𝐶 𝐶𝐻3                                     (04 marks) 

                                                        𝐼 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 

……………………………………………………………………….………………… 
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 END 
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