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1. (a) State Graham’s Law of diffusion. 							      (1 mark)
    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    (b) 150 cm3 of carbon (IV) oxide diffuses through a porous plug in 120 seconds. How long will it 
          take 200 cm3 of oxygen. (C = 12, O = 16). 						    (2 marks)
  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
2. The diagram show how a sample of ammonia gas is prepared in the laboratory.






















(a) Identify 2 mistakes in the set-up. 							                 (2 marks)
    -------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------
(b) Name two substances that make up mixture M. 						      (1 mark)
   -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------





3. The system below is at equilibrium.


     2H2O2(l)                            2H2O(l) + O2(g)   ΔH = +181KJ


   Give three factors that can reverse the reaction in favour of backward reaction.		       (3 marks)

    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
4. Below is part of the periodic table. Study it and answer the questions that follow.

	A
	
	
	
	

	
	
	
	B
	
	
	
	
	C

	
	D
	
	
	
	
	E
	
	

	F
	
	
	
	
	
	
	
	







(a) Mark on the diagram another position that element A can occupy.                                         (1 mark)

(b) Which element has the highest ionization energy? 					       (1 mark)
    ------------------------------------------------------------------------------------------------------------------------
(c) Compare the atomic radii of E and D.  							     (1 mark)
   -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------
5. Starting with lead(II) carbonate, describe how a sample of lead (II) sulphate may be prepared in the 
     laboratory. 										                  (3 marks)

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



6. (a) Distinguish between a weak acid and a dilute acid. 					   (2 marks)

    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
   (b) Explain why water acts as an acid in the reaction represented by the equation:-              (1 mark)

	NH3(g)  +  H2O(l)                  NH4+(aq) + OH-(aq)

-------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7. Study the flow chart below and answer the questions that follow.

 (
Substance G
2, 2 dibromo-pent-2-ene
)		        Brown liquid H

(a) Identify substances; 									      (2 marks)
	G ---------------------------------------------------------------------------------
	H ---------------------------------------------------------------------------------
(b) What type of reaction is represented above? 						       (1 mark)
-------------------------------------------------------------------------------------------------------------------------
8. Describe how a mixture containing aluminium chloride, potassium chloride and silver chloride can 
    be separated. 										     (3 marks)

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



9. State with reasons whether the changes below are physical or chemical. (3 marks)

	CHANGE
	TYPE OF CHANGE
	REASON

	I. Heating iodine crystals gently.


	
	

	II. Formation of brown coating 
     on iron when exposed to 
     moist air.
	
	

	III. Heating Zinc oxide

	
	



10. (a) Give the name of the apparatus drawn below. 					        (1 mark)
     -------------------------------------------------------------------------------------------------------------------------
     (b) What is it used for.									       (1 mark)
    -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------11. Two solutions J and K were tested with  blue litmus papers and methyl orange indicator.
      Blue litmus remained blue in both solutions. Methyl orange remained orange in K but turned yellow 
      in J.
    (a)  What is the nature of substance J?  Explain. 						       (2 marks)

    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    (b) Give an example of a substance that K is likely to be. 					        (1 mark)

         ----------------------------------------------------------------------------------------------------------------------
12. Study the table below.

	Ion
	Electronic configuration

	L-
	2,8,8

	M2+
	   2,8

	N3+
	2,8,8



(a) Which elements belong to the same period of the periodic table?                                 (1 mark)

      ------------------------------------------------------------------------------------------------------------------------
(b) What is the formula of the compound formed by L and N.? 				    (1 mark)
     -------------------------------------------------------------------------------------------------------------------------
(c) Compare the atomic and ionic radii of element L.                                                           (1 mark)
     -------------------------------------------------------------------------------------------------------------------------
     -------------------------------------------------------------------------------------------------------------------------
13. Below is a graph showing the volume of gas evolved against time in a reaction using 1.2M HCl.









Volume
of gas
(cm3)







	Time (min)


(a) What is the significance of point X.							       (1 mark)

-------------------------------------------------------------------------------------------------------------------------
(b) Sketch the possible graph that may be obtained using 2.5M HCl and same mass of solid.   (1 mark)






















(c) Explain how concentration affects the rate of reaction.					      (1 mark)

     -------------------------------------------------------------------------------------------------------------------------
     -------------------------------------------------------------------------------------------------------------------------
     -------------------------------------------------------------------------------------------------------------------------
14. A hydrocarbon has 85.71% carbon by mass. Its relative molecular mass is 84. Determine the 
      molecular formula of the hydrocarbon. 							       (3 marks)











15. The set-up below was used to prepare and collect gas jar full of dry chlorine. Study it and answer 
      the questions that follow.





















(a) Identify substances P and R.								   (1 mark)

P  ----------------------------------------------------------------------

R -----------------------------------------------------------------------


(b) What is the function of liquid Q.    						                  (1 mark)

   -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------
(c) Give two uses of chlorine.									     (1 mark)

  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
16. (a) State Gay Lussac’s Law.  								   (1 mark)

  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
(b) 20 litres of nitrogen IV oxide was decomposed to nitrogen II oxide and oxygen. Determine the 
     volume of each of the products. 							            (2 marks)











17. State and explain what is observed when a piece of burning magnesium ribbon is lowered into a gas 
      jar full of sulphur (IV) oxide. 								      (3 marks)

    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
18. (a) State Faradays 1st Law of Electrolysis.						     (1 mark)

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

     (b) Calculate the mass of copper deposited when 1.2 A of electricity pass through copper(II)sulphate 
           solution for 40 minutes during electrolysis. (Cu = 63.5, one Faraday = 96500 coulombs). 
 										       (2 marks)












19. Sodium chlorate I, NaOCl can be prepared by bubbling chlorine into sodium hydroxide solution.
     (a) Write the equation for the reaction.							    (1 mark)

    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
     (b) Give one use of sodium chlorate I.							     (1 mark)

    -------------------------------------------------------------------------------------------------------------------------
    -------------------------------------------------------------------------------------------------------------------------
20. Below are the standard electrode potentials of some elements. Study them and answer the questions 
       that follow:-

Mg2+(aq) + 2e-           	  Mg(s),    Eθ  =  -2.38V
Fe2+(aq) + 2e-	   Fe(s),   Eθ  =  -0.46V
Cu2+(aq) + 2e-      	  Cu(s),    Eθ   =  +0.34V
 Ag + e-		  Ag(s),    Eθ   =  +0.79V
(a) Which of the above is the strongest reducing agent. Explain.  				    (1 mark)

  -------------------------------------------------------------------------------------------------------------------------
  -------------------------------------------------------------------------------------------------------------------------
(b) Write the cell representation for the electrochemical cell made of iron and copper half cells. 
									               (1 mark)
-------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------



(c) What is the e.m.f of the cell in (b) above? 						     (1 mark)

   -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------
21. The graph shows the decay of an isotope of protoactinium for several years.




























(a) What was the initial mass of the element? 						   (1 mark)

    -------------------------------------------------------------------------------------------------------------------------
(b) Determine the half life of the isotope.							   (1 mark)

   -------------------------------------------------------------------------------------------------------------------------
    ------------------------------------------------------------------------------------------------------------------------
(c) Complete the nuclear reaction:- 								    (1 mark)

           Pa                  U   + 		-----------------------------------------------------------



22.  Drops of soap solution were added to 3 samples of water and shaken till lather formed. The 
       samples were then boiled and the experiment repeated. The results are recorded in the table below:-

	Sample of water
	Number of soap drops

	
	Before boiling
	After boiling

	A
B
C
	20
15
02
	03
15
02



(a) Which sample of water is soft water? Explain.  						   (1 mark)

   -------------------------------------------------------------------------------------------------------------------------(b) Which sample contains dissolved ;
(i) magnesium sulphate   ------------------------------------------------------------------------ (1 mark)
(ii) calcium hydrogen carbonate --------------------------------------------------------------- (1 mark)

23. 0.2g of ethanol was used to heat 200 cm3 of water from 25.00C to 45.00C.  Determine the molar 
      heat of combustion of ethanol. (C = 12, H = 1, O = 16, Density of water is 1.0 g cm-3, specific heat 
      capacity of water = 4.2 Jg-1K-1)  								   (3 marks)














24. The flow chart shows some steps in the extraction   of sodium.

	By product
 (
Rock salt
Chamber  1
)   			    Add calcium

                                           chloride	Sodium  metal

  (a) Why is calcium chloride added to rock salt?					   (1 mark)

   --------------------------------------------------------------------------------------------------------------------------    
   --------------------------------------------------------------------------------------------------------------------------
 (b) Name the process in chamber 1. 					    (1 mark)

   -------------------------------------------------------------------------------------------------------------------------
(c) Write the ionic equation for the reaction producing the by-product.                                  (1 mark)

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

25. Study the information in the table and answer the questions that follow.

	Element
	Atomic number
	Melting point 0C

	Beryllium
Magnesium
calcium
	4
12
20
	1280
850
820



   (a) What is the general name of the elements above?  					        (1 mark)

     -------------------------------------------------------------------------------------------------------------------------
   (b) Comment on the trend in the melting points. 					       (1 mark)

    -------------------------------------------------------------------------------------------------------------------------
   (c) Which element is the most reactive? Explain.  					       (1 mark)

    -------------------------------------------------------------------------------------------------------------------------
26. In an experiment, carbon (II) oxide reacted with lead (II) oxide according to the equation:-

       PbO + CO  	Pb  +  CO2

   (a) Which precaution should be taken before and during the experiment?  		     (1 mark)

    -------------------------------------------------------------------------------------------------------------------------    
   -------------------------------------------------------------------------------------------------------------------------
   (b) In the reaction, carbon (II) oxide is acting as a; 					     (1 mark)

   -------------------------------------------------------------------------------------------------------------------------
   (c) Give one other use of carbon (II) oxide.  						    (1 mark)

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




27. 134 g of a saturated solution of a salt contains 74g of the salt at 600C.

    (a) What is meant by saturated solution?							     (1 mark)

   -------------------------------------------------------------------------------------------------------------------------
   --------------------------------------------------------------------------------------------------------------------------    
   ------------------------------------------------------------------------------------------------------------------------
   (b) What is the solubility of the salt at 600C.						    (2 marks)
   -------------------------------------------------------------------------------------------------------------------------
   -------------------------------------------------------------------------------------------------------------------------
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