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· Write your name and Adm number in the spaces provided above.

· Answer all questions in the spaces provided
· Mathematical tables and electronic calculators may be used.
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	Question
	Maximum Score
	Candidate’s  Score

	1
	12
	

	2
	10
	

	3
	13
	

	4
	12
	

	5
	13
	

	6
	11
	

	7
	9
	

	TOTAL SCORE
	80
	


This paper consists of 13 printed pages.

Candidates should check the question paper to ensure that all pages are printed as indicated

and no questions are missing.

1. The grid below is a section of the periodic table.  The letters are not actual symbols.  Use it to 

    answer the questions that follow.

	
	
	
	
	
	
	
	
	

	X 
	
	
	
	Z 
	
	
	M 
	

	
	R
	
	Y 
	
	A 
	
	
	

	Q 
	
	
	
	
	
	
	
	D 



(i)  How do you compare the melting points of R and Y?  Explain.


(1mk)

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

(ii)  Which element has the lowest ionization energy?



(1mk)

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

(iii)  Basing on structure and bonding, state the structure in 


(1 ½ mks)
(a) Z

………………………………………………………………………………………………………………………………………………………………………………………………
(b) Chloride of Y

………………………………………………………………………………………………………………………………………………………………………………………………
(c)  Oxide of Q

………………………………………………………………………………………………………………………………………………………………………………………………
iv) State the nature of 

a)  Oxide of R.








( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
b)  Oxide of A.







( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
v)  Choose the letter representing an element that

a)  Is the most electronegative.





( ½ mks)

………………………………………………………………………………………………………………………………………………………………………………………………
b)  Exists as a mono-atomic gas.





( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
vi)  a)  Nitrogen falls in the same group as A.  Write the formular of the compound formed when A reacts with magnesium.




            (1mk)

………………………………………………………………………………………………………………………………………………………………………………………………    
b)  Write a balanced equation for the reaction between the compound in (a) above and water.










(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………
vii)  a)  Name the two physical forms of element Z that are crystalline.

(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………
b)  Which one of the two forms in (a) above is

I Suitable for use as a lubricant.





( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
II Suitable for use in making drilling implements.



( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
viii)  State the general property common to elements in the group containing D.  Explain.











(1mk)

………………………………………………………………………………………………………………………………………………………………………………………………
ix)  Put a tick (() in the position of an element E that has four energy levels and forms a chloride ECl4

                                                                                             ( ½ mk)
x)  a)  Write down the electronic configurations for x.


( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
b)  Compare the atomic radius of X to its ionic radius.


( ½ mk)

………………………………………………………………………………………………………………………………………………………………………………………………
2. a)
i) What are allotropes?





(1mk)

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

ii) Name two main allotropes of sulphur.



(1mk)

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


b) Study the flow chart below and answer the questions that follow.

i) Write an equation for the reaction taking place at:-

I. Burner or roasting furnace






(1mk)

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

II. Absorption tower







(1mk)

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

ii) The reaction taking place in chamber K is:

2SO2(g)  +  O2(g)


2SO3(g)    H = -96kJmol-1

I. Explain why it is necessary to use excess air in chamber K.


(1mk)

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

II. Name the catalyst used in chamber K.




(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………

iii) Why is sulphur (VI) oxide dissolved in concentrated sulphuric (VI) acid instead of water?











(1mk)

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

iv) State and explain the observation made when concentrated sulphuric (vi) acid is added to:-

I.  Hydrated copper (II) sulphate.





(1mk)

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

II. White sugar








(1mk)

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

v) Give two uses of sulphuric (VI) acid.






(1mk)

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

3.  An experiment was carried out to determine the temperature changes when 2.0 cm3     

     portions of 2.0 M of a certain acid were added to 20.0cm of 2.0M Sodium hydroxide     

     solution. The temperature changes were recorded in the table below. The initial temperature 

     of the solutions was 190C.

	Volume of acid added (cm3)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18

	Temperature 0C
	19.0
	21.0
	23.0
	25.0
	27.0
	28.0
	29.0
	26.0
	22.5
	19.5


(a) Plot a graph of temperature (vertical axis) against volume of acid added                 (3mks)

(b) Using the graph determine the 
(i) volume of acid needed for complete neutralization







                                                                   (1mk)

…………………………………………………………………………………….………

(ii) the highest temperature rise during the reaction


        (1mk)

…………………………………………………………………………………….……… 

…………………………………………………………………………………………….

(c ) Calculate the number of moles at the neutralization point for the :

          (i) Sodium hydroxide 






                    (1mk)

…………………………………………………………………………………….………

…………………………………………………………………………………….………

……………………………………………………………………………………………

          (ii) Acid                                                                                                                     (1mk)

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………….……..

(d) Deduce the basicity of the acid used in the experiment from your answer in  (c)       above.






                                    (2mks)

...................................................................................................................................................................................................................................................................................

(e) Calculate the molar heat of neutralization of sodium hydroxide. Specific 

heat capacity of the solution is 4.2 Jg-1K-1 and the density of the solution is 1gcm-3 








                              (3mks)

…………………………………………………………………………………………….

…………………………………………………………………………………….………

…………………………………………………………………………………………….

…………………………………………………………………………………………….

            (f) Name one source of error in an experiment like this.


  (1mk)

……………………………………………………………………………………………

……………………………………………………………………………………………

4. Two half cells were connected as shown to form a voltaic cell. The reduction potentials are 

           given.
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(a) Calculate the e.m.f of the cell.                                                                           (1mk)

(b) Write down two functions of the salt bridge.                                                   (2mks)

…………………………………………………………………………………………………………………………………………………………………………………..
(c) Show the direction of the electron flow in the external circuit.                          (1mk)

(d) The e.m.f of the cell will reduce with time. Give a reason for this.
           (1mk)

………………………………………………………………………………………..

(e) During electrolysis of water acidified with Sulphuric acid, two gases were produced at the electrodes:

(i) State which ions are preferentially discharged at the electrodes. Explain with aid of half ionic equations.


Anode                                                                                                          (2mks)

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


Cathode                                                                                                        (2mks)

………………………………………………………………………………………………………………………………………………………………………………………………
(ii)
Calculate the volume of the gases at s.t.p produced when a current of 0.025A is 
passed for 4 hours.    (1 Faraday=96500C


              (3mks)

5.a) Draw the structure of the following compounds:

i) 2-methylbut-2-ene






(1mk)

ii) Heptanoic acid






(1mk)

b) 
Study the flow chart below and answer the questions that follow.





















i) I.  What observation will be made in step I.




(1mk)

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


          II. Describe a chemical test that can be carried out to show the identity of compound C.










(2mks)

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

ii) Give the names of the following






(2mks)

I. E


-


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

II. Substance D
-

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

iii) Give the structural formula of the substance B.



(1mk)

iv) Name the type of reaction that occurs in:

I. Step II









(1mk)

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

II. Step IV








(1mk)

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

v) Give the reagent and conditions necessary for step (VI)


(2mks)

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

vi) State one application of the process represented by step (IV)

(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………

6. a) The set up below represents the arrangement used to prepare substance S by passing a 

         stream of dry hydrogen chloride gas over heated iron wool.


[image: image3.png]




(i)  Correct the mistake in the set up above.





(1mk)


(ii)  Give the chemical equations for the reaction that involves
        formation of substance     

                   S.










(1mk)

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

(iii)  The reaction at point x.







(1mk)

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

(iii)  What precaution would you take when carrying out this experiment?  Give reasons.












(2mks)

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

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

b)  300cm3 of hydrogen chloride gas were passed over 7.0g of heated iron wool until there was no further change.  The reaction vessel then was allowed to cool to room     

      temperature.

(i)  Determine the mass of iron that remained at the end of the experiment.  

      (Molar gas volume = 24000cm3, Fe=56).





(2mks)

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

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

(ii)  Determine the volume of 2M sulphuric acid that would be required to react with  

       excess iron that remained in the above experiment b(i) above.


(2mks)

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

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

c)  What would you observe when sodium hydroxide solution is added to the aqueous 

      solution of the product formed in (a) above.  Explain.



(2mks)

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

7. Aluminium is the most abundant metal in the earth’s crust (8.3%).It is produced by electrolysis of Aluminium oxide after preliminary treatment. Study the diagram and answer the following questions.
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(a)
(i)
Name the main ore used.                                                                             (½mk)



……………………………………………………………………………………


(ii)
State the materials used in making;



               (1mk)



P…………………………………………………………………………………..



Q………………………………………………………………………………….

State the reason why Q is frequently replaced during extraction of 

                                       Aluminium.                                                                                               (1½mks)




………………………………………………………………………………………………

………………………………………………………………………………………………
 (iii)
State two activities that are done to the ore to improve its property as an 

electrolyte. Explain.                                                                          (2mks)

………………………………………………………………………………………………
……………………………………………………………………………………………..
(b)
Extraction of Zinc and lead are usually done at the same time. 


(i)
Name one main ore of ;

Zinc………………………………………………………………………              
(½mk)

Lead………………………………………………………………………  

(½mk)

(ii)
Name two reducing agents used in the blast furnace during roasting/extraction  

         
of Zinc and Lead.  
                                                       


 (1mk)



……………………………………………………………………………………………..
(iii)
Write down the equation during the reduction of ZnO or PbO, using any of the       

reducing agents in (b) (ii) above.                                                  (1mk)

……………………………………………………………………………………


(c)
(i)         State one use of Lead

……………………..………………………………………………….....   (½mk)

(ii) What is galvanization

……………………...…………………………………………………….  (½mk)
Burner/


Roaster





Chamber K





Diluter 





Absorption tower











Concentrated sulphuric (VI) acid.





98% Concentrated sulphuric (VI) acid.





Sulphur(VI) oxide





Air	





Air





Iron (II) sulphide oxide





Sulphur (IV) oxide





Step II	   conc. Sulphuric (VI)


			acid








Step I	   Acidified potassium manganate (VII)








C





Ethyl methanoate





Ethanol





Step (VII)





D + Hydrogen gas





A





Ethane





E




















B




















Step (VI)





Sodium metal





Step (V)


Polymerisation





Step (IV)





Step (III)     Bromine gas





T 





Iron wool





Conc. H2SO4





Substance S





HEAT





W 





NaCl





 





Conc. H2SO4
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