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 This paper has 14 printed pages. Candidates should check the question paper to ascertain that all the pages are printed as indicated and no questions are missing. 

1. Study the data in the table below and answer the questions that follow. The letters do not represent    

    actual symbols of the elements.
	Element
	Atomic No.
	M.P0C
	B.P0C
	Ionic radius (nm)

	A
	11
	98
	890
	0.095

	B
	12
	650
	1110
	0.065

	C
	13
	660
	2470
	0.050

	D
	14
	1410
	2360
	0.041

	E
	15
	4412

590
	280
	0.034

0.212

	F
	16
	113

119
	445
	0.184

	G
	17
	-101
	-35
	0.181

	H
	18
	-189
	-186
	


(a) (i) Write the electronic arrangement for the atoms represented by letters;  

       (1 mark)

   F -------------------------------------------------------------------------------------------------------

   B -------------------------------------------------------------------------------------------------------

(ii) State the nature of the oxides of the elements represented by B and F. 


        (1 mark)

     Oxide of B
     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

     Oxide of F

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

(b) Why does the element represented by letter E have two values of melting point?                   (1 mark)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------(c) Explain the following observations in terms of structure and bonding. 

     (i) There is an increase in boiling point from A to C.  




         (1 mark)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

     -------------------------------------------------------------------------------------------------------------------------

    (ii) Element D has a high boiling point. 






        (1 mark)         

    --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------  

     --------------------------------------------------------------------------------------------------------------------------
   (iii) There is a decrease in boiling point from E to H.




        (1 mark)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

(d) Explain the difference in ionic radius between element D represented by letters A and G.   (2 marks)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

(e) Write the formulae and electronic arrangement of the two ions of E whose ionic radii are shown in 
      the table.










       (2 marks)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

(f) Which element is the best  electrical conductor? Explain. 



      (2 marks)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------
2. (a) Consider substances A to G whose molecular formulae have been given.

A
-
CH3OH

B
-
C2H5OH

C
-
CH3COOH

D
-
CH3CH2COOH

E
-
CH3CH2CH3
F
-
C3H6
G
-
C3H4
        Select the correct letter(s) representing;
      (i) a compound with a pH below 7.  






      (1 mark)

           ---------------------------------------------------------------------------------------------------------------------

     (ii) a compound which reacts slowly with sodium metal to produce a colourless gas that burns with a 
           pop sound in air.  








       (1 mark)

         ---------------------------------------------------------------------------------------------------------------------

    (iii) a compound which can be polymerized to polypropene. 



       (1 mark)

        ---------------------------------------------------------------------------------------------------------------------
    (iv) two compounds  which are members of the same homologous series.                              (1 mark)

       ---------------------------------------------------------------------------------------------------------------------

     (v) a compound which can be oxidized to give compound C.                                                 (1 mark)

      ---------------------------------------------------------------------------------------------------------------------

    (vi) two compounds which if boiled with a little concentrated sulphuric(VI) acid react to produce 
          methylpropanoate.                                                                                                               (1 mark)
      -------------------------------------------------------------------------------------------------------------------------  

      -------------------------------------------------------------------------------------------------------------------------

   (vii) a compound which can be used to produce ethane when heated with excess sulphuric (VI) acid at 
          about 1800C.  









        (1 mark)

      -------------------------------------------------------------------------------------------------------------------------

   (viii) Compounds that burn with a sooty luminous flame. 




          (1 mark)

     --------------------------------------------------------------------------------------------------------------------------

(b) The equation shows the polymerization of synthetic rubber.




Cl                                                                Cl

             nCH2

C
CH
    CH2

   ( CH2         C        CH     CH2 )n
(i) Name the monomer and polymer.  






         (1 mark)

    Monomer
---------------------------------------------------------------------------------------------------------
    Polymer 
---------------------------------------------------------------------------------------------------------
(ii) What type of polymerization is this?






        (1 mark)

       ------------------------------------------------------------------------------------------------------------------------
(iii) State one advantage of synthetic rubber over natural rubber.  



         (1 mark)

      -------------------------------------------------------------------------------------------------------------------------  

      -------------------------------------------------------------------------------------------------------------------------

(iv) State one use of rubber. 





                                             (1 mark)

     --------------------------------------------------------------------------------------------------------------------------     

     --------------------------------------------------------------------------------------------------------------------------

3. (a) In the following reaction;


Cr2O72-(aq) + 6I- (aq) +  14H+(aq)                     2Cr3+(aq) + 3I2(s) + 7H2O(l)
   (i) Find the oxidation number of chromium(Cr) in  Cr2O72-                                               (2 marks)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

   (ii) Use the answer above to determine whether Cr2O72- is an  oxising agent or reducing agent. 
      (2 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
    (b) The following diagram shows the silver plating of a plastic spoon. The plastic spoon was coated 
          with  a thin layer of graphite paste.

    (i) Write equations for the reaction that took place at the electrodes. (2 marks)

Anode

       ---------------------------------------------------------------------------------------------------------------------

Cathode
      ---------------------------------------------------------------------------------------------------------------------

     (ii) What was the purpose of the graphite paste?





         (1 mark)

     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

   (iii) A current of 2A was passed for one hour, what mass of silver was deposited on the spoon? 
          (1F = 96500C, Ag = 108) 







      (2 marks)

   (c) (i) Would it be possible to keep an aqueous solution of nickel (II) sulphate in a copper + container? 
                Explain. 







                               (2 marks)

             Cu2+ + 2e

Cu(s)     Eθ = +0.34V

             Ni2+ + 2e                       Ni(s)      Eθ  =-0.25V

    ---------------------------------------------------------------------------------------------------------------------------    

    ---------------------------------------------------------------------------------------------------------------------------

    ---------------------------------------------------------------------------------------------------------------------------

    ---------------------------------------------------------------------------------------------------------------------------
   (ii) The e.m.f of X/Y cell is 1.207V.  The standard electrode potential of metal X is 0.408V. Find the 
         standard electrode potential of metal Y.  X is above hydrogen while Y is below in the 
        electrochemical series.  








       (2 marks)
      -------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

      ------------------------------------------------------------------------------------------------------------------------
4. (i) Name two solid fuels. 








        (1 mark)

       ------------------------------------------------------------------------------------------------------------------------

       ------------------------------------------------------------------------------------------------------------------------

  (ii) State two factors that are usually taken into consideration when choosing a fuel for a factory.
        (2 marks)

       ------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

(b) 0.8g of ethanol (C2H5OH) were completely burned. The heat energy produced raised the 
      temperature of 96.4 cm3 of water by 550C.

     (Specific heat capacity of water = 42J, Density of water is 1g/cm3, C = 12, H = 1, O = 16).
    (i) Determine the quantity of heat produced when one mole of ethanol is burned.                   (2 marks)
         The equation for the combustion is;


C2H5OH(l)  + 7/2O2(g)                       3CO2(g)  +   2H2O(l)
    (ii) Determine the quantity of heat produced when one kilogram of ethanol is completely burned.
       (1 mark)

(c) Given that the hydration energies Na+ and Cl- ions are -390KJ/mol and -384 384KJ/mol respectively 
     and lattice energy of sodium chloride  (NaCl)   is -781KJ/mol, calculate the heat of solution of 
     sodium chloride. 









  (2 marks)
(d) The equation below shows the enthalpy of precipitation of silver chloride.

      NaCl + AgNO3                        AgCl + NaNO3  ΔH  =  -58     
   (i) Write the ionic equation for the reaction. 





        (1 mark)

     -------------------------------------------------------------------------------------------------------------------------- 

      -------------------------------------------------------------------------------------------------------------------------

   (ii) Using the ionic equation represent this information on an energy level diagram.               (2 marks)
5. The flow chart below illustrates the extraction of zinc and preparation of zinc sulphate crystals. Study 
    it and answer the questions that follow.


    SO2
Gas Q
                                                                    Coke
Zinc sulphide
      ore
ZnO(s)


Zn(l) + impurities


Liquid R 
Zn(l)
Residue S
      Zn(s)

       ZnSO4.7H2O (crystals)

(a) Name;

(i) Gas Q  ------------------------------------------------------------------------------------------ ( ½ mark)

(ii) liquid   R ---------------------------------------------------------------------------------------  ( ½ mark)   

(iii) residue S --------------------------------------------------------------------------------------- (1 mark)

(b) Write an equation for the reaction that takes place in the;

    (i) Roaster 










          (1 mark)

   ---------------------------------------------------------------------------------------------------------------------------

   ---------------------------------------------------------------------------------------------------------------------------

    (ii) Reaction   chamber 2                                                                                                             (1 mark)

   ---------------------------------------------------------------------------------------------------------------------------

   ---------------------------------------------------------------------------------------------------------------------------

(c) Given that the zinc sulphide ore contains only 45% of zinc sulphide by mass, calculate;

   (i) the mass in grams, of zincsulphide that would be obtained from 250kg of the ore.                (1 mark)

   (ii) the volume of sulphur(IV)oxide, SO2 that would be  obtained from the mass of zinc sulphide (ZnS) 
         obtained in (i) above, at room temperature and one atmospheric pressure. (Zn = 65.4, S = 32.0), 
         one mole of gas occupies 24 litres at room temperature and one atmospheric)                   (2 marks)
6. (a) The diagram below represents an incomplete set-up of apparatus that can be used to prepare and 
          collect dry carbon(IV)oxide.

   (i) Complete the diagram. 








       (2 marks)

   (ii) Why would it not be suitable to use lead(II) carbonate in place of calcium carbonate in this set-up.  
        (1 mark) 

       ------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------        
  (iii) When carbon(IV)oxide gas is bubbled through calciumhydroxide solution (lime water), a white 
         precipitate is formed. The precipitate dissolves when more carbon(IV)oxide is bubbled.

        Name the white precipitate and write the equation for the reaction which occurs when the 
        precipitate dissolves.








       (2 marks)

      Precipitate ------------------------------------------------------------------------------------------------------------
      Equation --------------------------------------------------------------------------------------------------------------
   (iv) Burning magnesium continues to burn in a jar of carbon(IV)oxide forming a white solid and black 
           specks. Name this white solid and the black specks.  




   (2 marks)

   White solid  -----------------------------------------------------------------------------------------------------------
   Black specks  ---------------------------------------------------------------------------------------------------------
  (v) Carbon(IV)oxide reacts with red hot carbon to produce a colourless gas P.
        Name gas P and state and explain the precaution you take when preparing this colourless gas P.
    (2 marks)       
       Gas P   ---------------------------------------------------------------------------------------------------------------

      Precaution  -----------------------------------------------------------------------------------------------------------

                         -----------------------------------------------------------------------------------------------------------

(b) Sodium carbonate is manufactured  by the Solvay process as shown in the equation.

      NaCl(aq) + NH3(g) + CO2(g) + H2O(l)                     NaHCO3(s)  +  NaH4Cl(aq)

    (i) Name the main source of CO2(g)  






     (1 mark)   
       -----------------------------------------------------------------------------------------------------------------------

    (ii) Name two substances that are recycled in this process.  



       (1 mark)

      -----------------------------------------------------------------------------------------------------------------------  -

      ----------------------------------------------------------------------------------------------------------------------

   (iii) How is sodium hydrogen carbonate separated from ammonium chloride?                        (1 mark)
      -----------------------------------------------------------------------------------------------------------------------  

      -----------------------------------------------------------------------------------------------------------------------

   (iv) State one use of sodium carbonate.






     (1 mark)
     -----------------------------------------------------------------------------------------------------------------------
7. The flow chart below show the industrial preparation of nitric(V) acid (ammonia) and the processes 
    used in the manufacture of some fertilizers. Study it and answer the question that follow.



Step III
Step II




Step IV
Step I


Air









No air and NH3







Air

                                 Step V

Air and water

    (a) What is the role of the heat exchange?  





          (1 mark)
         -----------------------------------------------------------------------------------------------------------------------  

         -----------------------------------------------------------------------------------------------------------------------

   (b) What happens in the catalytic chamber?  





         (1 mark)    
       ----------------------------------------------------------------------------------------------------------------------- 

       -----------------------------------------------------------------------------------------------------------------------

   (c) Name the catalyst used in the catalytic chamber?   




        (1 mark)
      -----------------------------------------------------------------------------------------------------------------------

   (d) Name the reagents used in steps I, III and V. 





     (3 marks)      
Step I

           ---------------------------------------------------------------------------------------------------------------------

Step III

          ---------------------------------------------------------------------------------------------------------------------

Step V

          ---------------------------------------------------------------------------------------------------------------------

(e) Urea is prepared by reacting carbon(IV)oxide with ammonia where water is also formed. Write an 
      equation for the reaction.  







         (1 mark)
     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

(f) 60 – 65% nitric(V) acid is produced. Describe how the acid can be concentrated.                  (1 mark)
    -------------------------------------------------------------------------------------------------------------------------

    -------------------------------------------------------------------------------------------------------------------------

    -------------------------------------------------------------------------------------------------------------------------

(g) State why nitric(V) acid is stored in dark bottles.





         (1 mark)
    -------------------------------------------------------------------------------------------------------------------------

    -------------------------------------------------------------------------------------------------------------------------

(h) Copper reacts with  nitric(V) acid and not hydrochloric acid. Explain.                                   (2 marks)

      -------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

      -------------------------------------------------------------------------------------------------------------------------

(i) Other than used in the fertilizer manufacture, state one other use of nitric(V) acid.                (1 mark)    
     --------------------------------------------------------------------------------------------------------------------------

     --------------------------------------------------------------------------------------------------------------------------

Roaster 





mixer





Reaction chamber 1





Separation chamber





Cooling chamber





Reaction chamber 2





Filtration chamber





Crystallization chamber





Ammonium phosphate


(NH4)3PO4





Urea (NH2)2CO





Ammonia NH3





Ammonium sulphate (NH4)2SO4





Ammoniumnitrate NH4NO3





Heat exchanger





Catalytic chamber





Oxidizer





Nitric(V)acid HNO3





Mixer





Calcium nitrate Ca(NO3)2





Compressor








Calcium  ammonium nitrate(CAN)








6
Kakamega South Academic committee                                    233/2                                                                           Turnover

