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This paper consists of 12 printed pages. Candidate should check the question paper to ascertain all pages are printed as indicated and no questions are missing.

1. The grid below shows part of the periodic table study it and answer the questions that follow. The letters do not represent the true symbols.
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(a) Which element forms ions with charge of 2-? Explain 





(2mks)

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

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

(b) What is the nature of the oxide formed by C. 






(1mk)

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

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

(c) How does the reactivity of H compare with that of E. Explain?




(2mks)

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

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

(d)Write down a balanced equation between F and Chlorine.




(1mk)

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

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

(e) Explain how the atomic radii of B and C compare.





(2mk)

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

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

(f) If the oxides of F and D are separately dissolved in water, state and explain the effects of their aqueous solutions on litmus.










(2mks)

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

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

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

………………………………………………………………………………………………………
2. Study the structural formula below and answer the questions that follow.


I.       CH3 CH2 COOH


II.     CH3 CH2 CH2OH

(a) (i) Give the systematic name of each compound.






(1mk)

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

(ii) Write the molecular formula of each compound.






(1mk)

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

(iii) How does the boiling point of I compare to that of II?   




           (1mk)

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

(iv)  A gas J is bubbled into concentrated sulphuric (VI) acid. Water is added to the mixture then boiled to yield compound II. Name gas J.








(1mk)

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

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

(v) Draw the structural formula of the compound immediately after compound I in the homologous series.












(1mk)

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

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

(b) Study the structural formula of the two monomers below and answer the questions that follow.



O


O

H
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H

(i) Name the type of polymerization these monomers would undergo to form a polymer.

(1mk)

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

(ii) Draw the structural formula to represent the polymer formed.




(1mk)

 (iii) What is the name of the polymer?







(1mk)

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

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

(iv)  State one use of this polymer.








(1mk)

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

(c) Two cleansing agents are represented below.

  [image: image1.png]


COO-Na+

                                           [image: image2.png]


OSO-3Na+
      Detergent P



       Detergent R
Select one that would be suitable for use in water containing magnesium ions. Explain.
         (2mks)

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

………………………………………………………………………………………………………
3. (a) The diagram below is a cross section of a dry cell. Study it and answer the questions that follow


[image: image3.png]



(i) On the diagram, show with a +ve, the positive terminal.




(1mk)

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

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

(ii) Write the equation for the reaction at the negative terminal.




(1mk)

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

(iii) A paste of ammonium chloride and zinc chloride is used. What would happen if the mixture becomes dry? Give a reason.








(2mks)

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

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

(iv)  Give one advantage and one disadvantage of dry cells.




(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Given the following standard electrode potentials.

Mg2+ (aq) + 2e-




Mg(s) 
-2.37v

Ce 4+ (aq) + e 




Ce3+ (aq)  +1.61v 

(i) Write the cell representation for a voltaic cell from the above half equations.
(1mk)

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

(ii) Calculate the voltage of the cell in. (i) above 




(1mk)

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

(iii) Write the overall electrochemical equation for the cell reaction.



(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) The diagram below shows the apparatus that can be used to electroylse acidified water to obtain gas X and gas Y.

[image: image4.png]




(i) Identify the electrode where oxidation takes places.





(1mk)

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

(ii) Explain why hydrochloric acid may not be used to acidify the water.


(1mk)

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

(iii)Write the half equation for the reaction at the anode.





(1mk)

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

(vi) During electrolysis, a current of 3 amperes is passed through the solution for 45 minutes and 30 seconds. What volume of gas will be liberated at the anode? (Molar gas volume = 24.0dm3, 96,500C)








                                       (3mks)

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

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

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

………………………………………………………………………………………………………
4. (a) The set up below was used to prepare hydrogen gas.

(i)
Complete the diagram to show how a dry sample of the gas can be collected.                 (3mks)





[image: image5.png]Zinc Granules




ii) Write an equation for the reaction producing hydrogen gas. 
                                (1mark)
…………………………………………………………………………………………………………………                           






iii) How can the rate of production of the gas be increased in the above set up?             (1mark)

………………………...………………………………………………………………………………………………………………………………………………………………………………………………...………
(b) Dry hydrogen gas was passed over heated copper (II) oxide in a combustion tube as shown below. 
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i) State and explain the observation made in the combustion tube.                                        (2marks)
ii)        Write an equation for the reaction that took place in the combustion tube.                        (1mk)                   

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

c)
Describe one chemical test than can be used to prove the identity of liquid X.               (2marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

d) (i) When magnesium oxide is used in place of copper (II) oxide, no liquid is formed in the U-tube dipped in ice cold water. Explain.                                                                                            (1mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
  (ii) Write an equation for the reaction at the flame point.                                                     (1mark)
…………………………………………………………………………………………………………...……
………………………………………………………………………………………………………
5. Below is a flow diagram for the manufacture of sulphuric (VI) acid. Study it and answer the questions that follow.
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(a) Name this process.                                                                   (1mk)

(b) Identify solid Q                                                                       (1mk)

(c) Write equations for reactions in                                            (3mks) 

                               Stage I

                              Stage IV

                               Stage V

(d) Name one impurity removed in stage II.                                                      (1mk)
(e) Name the catalyst that is less preferred for this method. Give a reason.     (2mks)

(f) State two functions of the heat exchanger.                                                    (1mk)

(g) How is pollution effect remedied in this process?                                       (1mk)

(h) The concentration of the sulphuric(VI) acid can be checked by titration. A sample of the sulphuric(VI) acid was analysed as follows.

100cm3 of the acid was diluted with water to make 1.0dm3 of solution.The diluted sulphuric (VI) acid was then titrated with aqueous sodium hydroxide .25cm3 of 0.1M aqueous sodium hydroxide required 20.0cm3of the diluted sulphuric (VI) acid for the neutrilisation. Calculte the concentration of the original sulphuric (VI) acid sent for analysis.                                                                                          (3marks)

6. The flow chart below represents the steps and processes involved in the extraction of copper from copper pyrites. Study the flow chart and answer the questions that follow.
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a) Write the formula of another ore from which copper can be extracted from.     (1mk)
b) Name the method used during the preliminary treatment of the ore?                 (1mk)

c) Name 

                                        (i) Gas X.                                                                                                    (1mk)

                                         (ii) The slag.                                                                                              (1mk)
d) Write an equation that occurs in                                                                         (2mks)
                                        (i)Furnace

                                        (ii) converter

e) Draw a set up to show how purification of copper takes place.                      (2mks)
f) State one environmental effect associated with extraction of copper metal.  (1mk)
g) State two uses of copper.                                                                               (1mk)

7. (a) A salt K has the following properties:

     -Dissolves in water to form a colourless solution

     -Its solution gives no visible reaction with barium chloride
     -Its solution forms white precipitate with lead (II) nitrate, sodium hydroxide and ammonia solutions
     -The precipitates formed with the alkalis are soluble in excess.

   Identify solid K.                                                                                                                          (1mk)

         (b)  (I)    At 25°C,  50g of substance X were added to 100g of water to make a saturated solution.


What is meant by a saturated solution? 




       (lmk)


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


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

                (II)
The table below gives the solubility of substance X at different temperatures

	Temperature 0C
	14
	24
	33
	40
	46
	52

	Solubility g/ 100g H2O
	24
	36
	50
	62
	72
	90




(i) 
Plot a graph of the solubility of substance X (vertical axis) against temperature 













(3mks)


[image: image9.png]




(ii)
Using the graph




I determine the solubility of substance X at 200C



(1mk)


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


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


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


(iii)
Determine the mass of substance X that remained undissolved given that 90g of 



substance X were added to 100cm3 of water and warmed to 35°C. 

(2mk)

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


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


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


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


(iv)
Calculate the molarity of the solution at 30°C. (Relative formula mass of 




X =122.5).








(2mks)

׀





׀





׀׀





׀׀





׀





׀





׀





׀











Brass Cap





Powered Carbon + Manganese (IV) Oxide





Ammonium chloride + Zinc Chloride





Zinc can





Carbon Anode





Gas Y





Gas X





Platinum electrode A





Platinum electrode B
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