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S6 CHEMISTRY 

Exam 8 

PAPER 2 

DURATION: 2 HOUR 30 MINUTES 

For Marking guide contact and consultations: Dr. Bbosa Science 0778 633 682.  

 

INSTRUCTIONS TO CANDIDATES 

Answer five questions, including three questions from section A and any two from section B 

Begin each question on a fresh page. 

Graph papers are provided. 

Non-programmable scientific calculators may be used 
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SECTION A (do any 3 numbers) 

1. (a) State Raoult’s law and mention its limitation.     (2marks) 

(b)  (i) Explain what is meant by an ideal solution.     (2marks) 

 (ii) Explain why some liquid mixtures do not obey Raoult’s law.   (4marks) 

(c) The vapour pressure of a solution containing 1mole of A and 4moles of B is 0.75atm, at 250C.  

At the same temperature the vapour pressures of pure A and B are 0.674 and 0.453 atm. 

respectively. 

(i) Calculate the vapour pressure of the liquid mixture assuming it was ideal.  (3marks) 

(ii) State how the mixture deviates from Raoult’s law. Explain your answer.  (2marks) 

(iii) Calculate the composition of the vapour assuming above the liquid mixture assuming it is ideal.

           (2marks) 

(d) Sketch a labeled temperature-composition diagram for the mixture of A and B. (3marks) 

(e) State one similarity and one difference between an azeotropic mixture and a compound  

(2mark) 

2. Complete the following equations and outline the mechanisms 

 

 

                                                   (4 ½ mark) 

 

 

 

            (3 ½ marks) 

 

 

            (4marks) 

 

 

            (2marks)

             

         

            (3marks) 

 

            (3marks) 

 

 

 

(a) CH3CH2

CH3

C=O + NHNH2
H+

(b)

OH
conc H3PO4

heat

(c) + Br2
Fe

(d) CH3CH2CH2Br                                                CH3ONa/ethanol
                                                                               heat

(e) (CH3)2C=O   + NaHSO3

(f) OH  + CH3COCl
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3. (a) (i) Write the outermost electronic configuration of group (IV) elements  ( ½ mark) 

(ii) State the oxidation states of these elements.     (1marks) 

(iii) Explain the trend in stability of oxidation state     (2 ½ marks) 

(b) (i) State the type of bonding in the chlorides of lead     (1mark) 

(ii) State two properties of each chloride which suggest the type of bonding that you have 

stated in (b)(i) above         (2marks) 

Describe the reactions of the chlorides of group (IV) with water   (5marks) 

(c) Describe the reactions of the oxides of group (IV) elements with sodium hydroxide (5marks) 

 (d) Write the equation(s) for the reaction of lead (IV) Oxide with hydrochloric acid. State the 

condition(s) for the reaction (s)        (3marks) 

4. Explain the following observations. Write equations where necessary. 

(a)  When sodium hydroxide solution is added to aqueous solution of chromium (III) sulphate a 

green precipitate is formed which dissolves in excess alkali to form a green solution. The 

solution changes to yellow when heated with hydrogen peroxide solution  (6marks) 

(b) Aqueous solution of 0.01M sodium chloride and 0.02M solution of urea have the same freezing 

points.           (3marks) 

(c) Hydrogen fluoride is a liquid at 200C whereas hydrogen chloride is a gas.  (4marks) 

(d) When a sodium hydroxide is added to a solution of manganese (II) chloride a white precipitate 

is formed which quickly changes to brown. The precipitate is insoluble in excess sodium 

hydroxide.          (4marks) 

(e) When a solution of manganese (II) chloride is heated with lead (IV) oxide and concentrated 

nitric acid, the solution changes to purple.      (3marks) 
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SECTION B (answer 2 questions only) 

5.  (a) Describe the reaction of group (II) with 

(i) Water 

(ii) Sulphuric acid 

Write equations for the reactions that took place     (6marks) 

(b) Describe the reaction of beryllium with sodium hydroxide. State what you will observe and 

write equation for the reaction that took place     (3marks) 

(c) Draw a Born Haber cycle for the solubility of group (II) metal hydroxide.  (2marks) 

(d) Explain the trend in the solubility of group (II) metal 

 (i) hydroxide 

 (ii) sulphate          (6 marks) 

       (e)Explain why the tendency to form complexes decrease down the group (II) metals (3marks) 

 

6. Write equations to show how the following conversions can be carried out. Indicate 

the reagents and the conditions 

 

(a)  Benzene to                    N=N              OH                                                        (4marks)

(b)  Propene to   CH3C             CCH3                                                                      (3½ mark)

(c)  CH3CH2CO2H   to propanone                                                                            (3½ mark)

(d) Benzene to phenol using propene                                                                        (2 ½ mark)

(e) chlorobenzene to methylbenzoate                                                                        (3marks)

(f) Phenol to                     CH=NCH3                                                                        (3½ mark)
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7. (a) Distinguish osmosis from osmotic pressure. (2marks) 

(b) Describe an experiment that could be carried out to determine the relative molecular mass of a 

compound using the osmotic pressure method. Draw a diagram to illustrate your answer. (6marks) 

(c)The osmotic pressure of solutions of a solute y in benzene at 250C are given below 

 

Concentration of y in g/dm-3 1.0 2.0 3.0 4.0 5.0 6.0 

Osmotic pressure/Pa 23 37 53 75 92 109 
 

(i) Plot a graph of osmotic pressure against concentration (3marks) 

(ii) Use the graph to determine the molecular mass of Y. (3marks) 

(d) (i) Define the freezing point constant. (1mark) 

(ii) Calculate the freezing point of a solution containing 4.2gdm-3 of Y in (c) above. (Kf of 

benzene = 5.50Cmol-1K-1; freezing point of benzene = 5.50C)                             (3marks)  

(iii) Y is a polymer formed from phenylethene. Calculate the number of monomer unit in Y             

                                                                                                                                                       (1mark) 

(iv) Write the equation for the formation of Y.                                                                            (1mark) 

 

7. (a) Write the formula and name of one ore of copper                                                         (1mark) 

(b) Describe how: 

(i) the ore is concentrated.                                                                                                       (4marks) 

(ii) pure copper is obtained from the concentrated ore.                                                    (6marks) 

(c) Describe the reaction of copper with sulphuric acid                                                     (3marks) 

(d) Briefly describe how you would determine the percentage of copper in impure sample (6marks)  

 

END 

 


