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INSTRUCTIONS;
· Section A consists of  8 structured questions. Answer all questions in section A.
· Answers to these questions must be written in the spaces provided.
· Section B consists of 4 semi structured questions. Answer only two questions from this section. Answers to this section must be written in the answer sheets provided. 
· In both sections, all working must be clearly shown.
SECTION A (40 MARKS)
1. (a) State one physical method that can be used to determine the purity of water in the laboratory.                                                                             										 ( 01 mark)
…………………………………………………………………………………………
(b) The sketch graph below shows a variation in temperature of water with time.
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(i) What does the sketch graph represent?                      ( 01 mark)
…………………………………………………………………………………
(ii) Name the process that takes place along                    ( 01 mark)
VW……………………………………………………………………………
XY………………………………………………………………………………
(c) Identify the physical state of water at                    (02 marks)
(i) YZ………………………………………………………………………………
(ii) WX……………………………………………………………………………
2. Part of the periodic table indicating the positions of the elements W, X, Y and Z is shown below. 
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(a) (i) Write the formula of the oxide of W.                                ( ½  mark)
…………………………………………………………………………………………
(ii) The oxide of W was dissolved in water. State whether the resultant solution was acidic, neutral or alkaline. Explain your answer.
	              ( 1 ½ marks)
……………………………………………………………………………………………………………………………………………………………………
(b) (i) Write the formula of the compound formed between X and Z. 
			( ½ mark)
…………………………………………………………………………………………
(iii) Would you expect the solution of the compound formed in b(i) above to conduct electricity? Why?                                                			(01 mark)
……………………………………………………………………………………………………………………………………………………………………
(c) Write the electronic structure of Y.                                       (01 mark)
…………………………………………………………………………………………
3. (a) Define the term crystal.                                                                  				 (01 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
(b) 4.10g of hydrated magnesium sulphate crystal  gave 2.00g of anhydrous salt on gentle heating.
(i) Calculate the value of x in the formula.                                (03 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Write down the formula of the hydrated salt.                        (01 mark)
………………………………………………………………………………………………………………………………………………………………………………………………
4. (a) Sulphuric acid can react with ethanol to produce ethene.
(i) Write the equation for the reaction leading to formation of ethene.
                                                                                       (01 mark) 
………………………………………………………………………………………………………………………………………………………………………………
(ii) State the conditions  for the reaction in (a)                    (1 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………
(iii) Write equation for the reaction of ethene leading to the formation of 1,2-dibromoethane.                                                                         				 (01 mark)
………………………………………………………………………………………………………………………………………………………………………………
5. (a) Dry carbon dioxide was passed over heated sugar charcoal. 
Write equation for the reaction that took place.                     ( 1 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) 4.20 g of heated iron(III) oxide was reacted with the gaseous product in (a) according to the equation.

Calculate the volume of carbon dioxide evolved at room temperature.
           ( 1 mole of a gas at room temperature occupies 24 dm3)
                              (Fe=56, O=16, C=12)                                     (3 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
6. (a) State what is observed and write an equation for the reaction if solid calcium nitrate was heated strongly.                                          											 (3 marks)
Observation;
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Equation;
…………………………………………………………………………………………………………………………………………………………………………………………
(b) A mixture of calcium nitrate and calcium carbonate was shaken with water and filtered.
 (i) Identify the residue.                                                                 ( ½  mark)
…………………………………………………………………………………………………(ii) The dry residue was heated strongly. State what was observed.
                                                                                      ( 1  mark)
………………………………………………………………………………………………………………………………………………….………………………
1. A portion of the filtrate was added to freshly prepared iron(II) sulphate in presence of concentrated sulphuric acid. State what was observed.
                                                                                             ( ½  mark)
……………………………………………………………………………………………..
7. State what would be observed and write ionic equation for the reaction that would take place if dry hydrogen chloride was bubbled through aqueous 
(a) Sodium hydrogen carbonate.
(i) Observation.                                                                ( ½ mark)
………………………………………………………………………………………….
(ii) Equation.                                                                ( 1 ½ marks)
…………………………………………………………………………………………………………………………………………………………………………………….
(b) Silver nitrate.
(i) Observation.                                                                ( ½ mark)
…………………………………………………………………………………………
(ii) Equation.                                                                ( 1 ½ marks)
…………………………………………………………………………………………………………………………………………………………………………………….
8. (a) Distinguish between addition and condensation polymerization. 
										(02 marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(b) (i) What do you understand by the term a synthetic detergent? 
                                                                                             (01 mark)
…………………………………………………………………………………………………………………………………………………………………………………….
(ii) Give one advantage and one disadvantage of detergents over ordinary bar soap.                                                       (01 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(c) (i) Name the process that leads to the formation of soap.       ( ½ mark)
………………………………………………………………………………………….
(ii) Identify the raw materials used in the process in d(i) above. 
                                                                                  (02 marks)
…………………………………………………………………………………………………………………………………………………………………….
9. Magnesium was added to 100 cm3 of 1M hydrochloric acid and hydrogen evolved according to the following equation.

(a) If 720 cm3 of hydrogen at room temperature were evolved, calculate the percentage of the unreacted acid.
( 1 mole of gas at room temperature occupies 24 dm3)    (03 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Sodium hydrogen carbonate was added to the resultant solution and the mixture heated.
(i) State what was observed.                                        (01 mark)
………………………………………………………………………………………………………………………………………………………………
(ii) Write an equation(s) for the reaction(s) that took place.
                                                                          ( 1 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
10. Name one reagent that can be used to differentiate between the following pairs of ions, and in each case state what would be observed when each of the ions is treated separately with the reagent you have named.
(a)        and   .                                           (01 mark)
(i) Reagent.
………………………………………………………………………………………
(ii) Observation.                                                           (01 mark)
………………………………………………………………………………………………………………………………………………………………………………
(b)         and                                                (01 mark)
(i) Reagent.
………………………………………………………………………………………………………………………………………………………………………………
(ii) Observation.                                                           (01 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c)      and                                                     (01 mark)                                 
(i) Reagent.
…………………………………………………………………………………………
(ii) Observation.                                                               (01 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
SECTION B; (30 MARKS)
Attempt only two questions from this section.
Additional questions answered will not be marked.
11. (a) Write an equation for the reaction leading to formation of ammonia on large scale.                                                                              										(1 ½ marks)
(b) State any four conditions for the reaction.                             (02 marks)
1. Write only equations for the reactions to show how ammonia can be converted to nitric acid.                                                       ( 4 ½ marks)
1. Ammonia reacts with lead(II) oxide according to the equation

        Calculate the mass of lead (II) oxide that would be required to react with    	32dm3 of ammonia at room temperature. (1 mole of a gas occupies 24  at 	room temperature, N=14, H=1)                                                                              											 (4 marks)
1. Aqueous ammonia was added drop wise until in excess to a solution of copper(II) nitrate.
1. State what was observed.                                                ( 1 mark)
1.  Explain your observations. ( Use equation(s) where necessary)
                                                                                                                                              (2 marks)
12. (a) (i) write equation for the reaction that takes place when excess carbon dioxide is bubbled through concentrated sodium hydroxide solution.                                                                           ( 1 ½ marks)
(ii) Briefly describe how a pure dry sample of the product in  a(i) can be obtained in the laboratory.                                      (2 ½ marks)
(b) State what would be observed and write equation for the reaction that would take place if;
(i) To the solution of the dry sample in (a) (ii) was added aqueous lead(II) nitrate solution.                       (02 marks)
(ii)  To some of the dry sample in (a) (ii) was added dilute sulphuric acid.                                                  (02 marks)
(c) The table below shows the variation in volume of carbon dioxide evolved when dilute hydrochloric acid solution was added to several weighed samples of a carbonate with formula  at s.t.p.
	Mass of 
	0.025
	0.050
	0.100
	0.150
	0.200
	0.300
	0.400

	Volume at s.t.p (cm3) of carbon dioxide 
	4.0
	11.0
	21.0
	33.0
	44.5
	56.0
	56.0


(i) Plot a graph of volume of carbon dioxide evolved(vertical axis) against mass of the carbonate  used (horizontal axis).         								 (03 marks)
(ii) Determine the number of moles of the carbonate, that gave maximum volume of carbon dioxide evolved. (02 marks)
(iii) Calculate the atomic mass of M in the carbonate,  
								 (02 marks)
13. (a) Name two substances that can cause water pollution. 
										(02 marks)
(b) Describe the process of treatment and purification of pollute water. 									(04 marks)
(c) (i) Describe the process of preparation of soap on large scale. 
									(03 marks)
(iii) Briefly describe how soap can remove dirt from fabric.
								 (03 marks)
(d) (i) Soap solution was added to sea water, state what was observed. 										(01 mark)
1. Name one compound that can be added to the resultant solution in (d)(i) to make the water suitable for laundry work.     (01 mark)
1. Write an equation to show how the compound you have named in (d)(ii) above makes the water suitable for use.             (1 ½  marks)
14. (a) Distinguish between the terms anode and cathode. (02 marks)
(b) Explain why copper(II) chloridein solid form does not conduct electricity where as in molten form in does.                (02 ½ marks)
(c) A dilute solution of copper(II) chloride was electrolyzed using graphite as electrodes.
(i) State what was observed at the cathode.                 (01 mark)
(ii) Write equation for the reactions at the anode and cathode respectively.                                                        (2 ½ marks)
(d) Describe how the product at the anode can be identified. 
									(02 marks)
(e) The electrolysis of dilute copper(II) chloride was repeated for some time using copper instead of graphite as electrode.
(i) State what was observed at the anode and cathode respectively.                                                          (02 marks)
(ii) Write equation to support your observation at the anode.
                                                                            (01 mark)
(f) State one factor other than change of electrodes from graphite to copper that would affect the products of electrolysis of copper(II) chloride solution and indicate how it would affect the process. 
                                                                                      (02 marks)
END.
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