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INSTRUCTIONS TO CANDIDATES

1. Answer all the questions in the spaces provided.

2. Mathematical tables and electronic calculators may be used.

3. All working must be clearly shown where necessary.
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This paper consists of 10 printed pages.

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

and no questions are missing

1. The table below shows the pH values of solutions J to N

	Solution
	J
	K
	L
	M
	N

	pH
	5
	13
	2
	10
	7


a) Which solution

(i) 
Contains the largest concentration of hydroxide ions?

                                                                                                                                     1mks

(ii) Is likely to be a solution of acetic acid?



             1mks

[image: image5.png]


b)  In the equation below, identify the reagent that acts as an acid in the forward reaction.  Give a reason.










                       

                                                                                                                                       1mks

NH4+(aq)   +  H2O(l)

NH3(aq) + H3O+(aq)

2.
Study the diagram below and answer the questions that follow.  The diagram shows the method used to separate components of mixture Q

[image: image1.png]



a)  Name X and Y









    1mk
b)  What is the purpose of apparatus X?





                1mk 
c)  Show the direction of flow of cold water used for cooling the vapour formed.
                1mk

d)  What name is given to the above method of separating mixtures?


    1mk
3. Explain using chemical means how you will differentiate between carbon (II) oxide 

   and carbon(IV) oxide.








    2mks
4. An unknown mass of anhydrous potassium carbonate was dissolved in water and the solution 

    made up to 200cm3.  25cm3 of this solution neutralized 18.0cm3 of 0.22M nitric (v) acid.  

   Calculate the unknown mass of potassium carbonate. (K=39, C=12, O = 16)
               3mks

5. Study the diagram below and answer the questions that follow.
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a)  State any two observations made during the experiment.



   2mks

b)  What is the likely pH of the resultant solution at the end of experiment?                1m
6. When magnesium ribbon is burnt in air and the product dissolved in water, a colourless 
     solution is formed and a colourless gas is evolved.

   (i)  What effect does the solution formed have on litmus paper?


                1mk
  (ii)  Name the compound responsible for the production of the colourless gas.
                1mk
  (iii) Write down a balanced chemical equation for the reaction producing the colourless   

         gas.                                                                                                                                     1mk

7. The table below gives some properties of substances G H I and J. Study it and answer the                                                                     

     questions that follow.

	Substance
	Solubility in water
	Electrical conductivity
	M.Pt 0C
	B.Pt

0C

	
	
	Solid state
	Liquid state
	
	

	G

H

I

J
	Insoluble

Slightly soluble

Soluble

Insoluble
	Doesn’t conduct

Doesn’t conduct

Doesn’t conduct

Conducts
	Doesn’t conduct

Doesn’t conduct

Conducts

Conducts
	High

Low

High

High
	High

Low

High

high


a)  Select the substance which is likely to be copper metal.  Give reason.
                       2mk

b)  What type of bond structure exists in substance G?  Give a reason.
                       2mk

8. a) Name the cleaning agent shown below. 





    1mk




R




       O SO-3Na+  


   b) State one disadvantage of continued use of the above cleaning agent.                               1mk
9. Give two reasons why a luminous flame is not used for heating purposes.


                                                                                                                           2mks

10. Calculate the oxidation number of nitrogen in the following species.













NO3-










    1mk

NH3










    1mk

11. On completion combustion in oxygen a gaseous hydrocarbon x gave 1.32g of carbon (iv)   

      oxide and 0.54g of water. Calculate the empirical formula of x (C=12.0, H=1, O=16.0)
3mks         
12. The following is an organic compound represented as CH3CH2COOCH2CH3
            (i) Determine the organic acid and the alkanol used in its making

              (1mk)

            (ii)Name the organic compound and the gas formed when the alkanol in (i) above is 

                 reacted with potassium metal.


                                                  (1mk)

13. 
The following is a nuclear equation


233




  x


    Pa




   AC     +     (
91   y

a) Calculate the value of x and y                                                                                   1mk

b)  State two differences between a nuclear reaction and a chemical reaction.
   2mks

14. Describe how you would prepare a dry sample of lead (II) chloride starting with lead (II)   

      carbonate.









               3mks
15. Use the information to answer the questions that follow.


C(s) + O2(g)

CO2(g)


(H1 = -393Kj mol-1

H2(g) + ½ O2(g)

H2O(l)


(H2 = -286Kjmol-1


C4H10+ 6 ½O2 (g)
4CO2(g) + 5H2O   
( H  = -287.7 KJ mol-1


a)  Define the term molar enthalpy of combustion of a compound


    1mk



b)  Calculate the molar enthalpy of formation of butane C4H10 from its elements in their

     normal states at standard temperature and pressure.



   2mks

16. When calcium carbonate was added to a solution of dry hydrogen chloride in methyl benzene 

       there was no observable reaction explain.





   2mks

17. The following elements belong to the same group of the periodic table.  (letters do not 

      represent the actual symbols)

	Element
	Atomic radii (nm)
	Ionic radii (nm)
	First ionization Energy KJ mol-1

	A
	0.136
	0.065
	736

	B
	0.089
	0.031
	900

	C
	0.174
	0.099
	590


(i)  Are the elements metals or non-metals?  Explain





                                                                                        1mk

(ii)  Which of the elements is the most reactive? Explain.



                1mk

18. a) What is observed when hydrogen sulphide gas is bubbled into lead (II) nitrate solution?                          

                                                                                                                                                    1mk

      b) Write an ionic equation for the reaction.





    1mk

19. Below are standard reduction potentials of 3 electrodes.


Fe2+(aq) + 2e-

Fe(s)

- 0.44v


Zn2+(aq) + 2e-

Zn(s)

- 0.76v


Sn2+(aq) + 2e-

Sn(s)

- 0.14v

     Explain using electrode potentials why an iron coated with tin will rust when scratched. But    

     one coated with zinc will not rust when scratched.


                           2mks
20. Bromine dissolves in water forming a brown solution, according to the dynamic equilibrium 
      equation below.


Br2(aq)  +  H2O(1)  


2H+(aq)  + Br-(aq)  + OBr-(aq)

      State and explain the observation that could be made if a solution of sodium hydroxide is 
      added to the system.








(2mks)
21. Below is a sketch of the volume against time for a reaction between magnesium ribbon and 

      2M HCl.

[image: image3.png]v




a) State two ways in which the rate of the production of the gas would be increased.          

                                                                                                                                               (2mks)














b)    On the same diagram, sketch the graph that would be obtained with same quantity of  

       magnesium ribbon and 4M HCl.






              (1mk)

22. The figure below shows a paper chromatogram for a pure substance W.
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(i)  What is chromatography?







  (1mk)


(ii)  Given that W contains blue and green dyes, show the chromatogram  of W on the  

                   diagram.









(2mks)


iii)  Explain why the Red spot moves further than that of blue and green.

 (1mk)

23. An element P has a relative atomic mass of 88. When a current of 0.5 Amperes was passed 

      through the fussed chloride of P for 32 minutes and 10 seconds, 0.44g of P were deposited at      

      the cathode. Determine the change of an ion of P (1 Faraday = 96500 coulombs)
(3mks)

24. Describe how you would  distinguish the following compounds; CH3COOH and CH3CH2OH? 

                                                                                                                                          (2mks)

25. Using dots (.) crosses (x) to represent outermost electrons, show bonding in the compound                                           

      formed between elements W and X with atomic number 14 and 17 respectively.
(2mks)
26. The flow chart below shows the preparation of carbon (II) oxide and its reactions.




Oxalic acid



H2C2O4







         Gaseous


Conc







         Mixture


KOH





Conc.



H2SO4







PbO 












Gas C


B

a) (i)  Name the type of reaction taking place between H2C2O4 and conc. H2SO4.  (1mk)


      (ii) Why is gaseous mixture passed through conc. KOH?

            (1 mk)

b)  Write an equation for the production of B and C.




 (1mk)


c)  State two uses of carbon (II) oxide.





  (1mk)

27. Below is a portion of Perspex polymer.


H

CH3

H

CH3

H

CH3



C

C

C

C

C

C



H
      COOCH3

H
     COOCH3

H

COOCH3

a)  Draw the structural formula of the monomer .




  (1mk)


b)  State one use of the polymer.






  (1mk)

c)  State two advantage of Perspex over natural polymers.



              (1mk)

28. The ions T3+ and U-3 have identical electronic configuration. T is in period 3. 


i)
Write the electronic arrangement of the elements



(2mks)


T _______________________________________________________


U _______________________________________________________


ii) Write the formula of the compound formed when T combine with sulphur (S = 16.0) (1mk)

29.  Explain this observation. When burning magnesium is lowered into a gas containing carbon   

      (IV) Oxide gas, it continues to burn while  a burning splint goes off.


(2mks)

30. A fixed mass of a gas occupies 140cm3 at a temperature of 220C and 740 mmHg pressure.

     Calculate the volume at S.T.P







(2mks)

Liquid mixture Q











 X 





Heat








Y 





Thermometer





Carbon electrodes





CuSO4(aq)





Time (mins)





Volume (cm3)
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