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INSTRUCTIONS TO CANDIDATES

Attempt all questions section A and only two from section B.

Answers to section A must be written in the spaces provided.

Answers to section B must be written on the answer sheets provided.

Write in blue or black ink only. You may use pencil for diagrams or graphs only.
All the necessary working must be clearly shown.
Silent non-programmable scientific calculators may be used.



SECTION A
1. Propane (C3H8) burns in air completely to form a non-luminous flame. In limited air it burns to form soot.
a) Write a chemical equation for
i) Formation of a luminous flame.						(1 ½ marks)
………………………………………………………………………………………………
ii) Formation of soot								(1 ½ marks)
………………………………………………………………………………………………
b) i) State how dangerous the reaction in a(ii) is to human life.		(1 mark)
………………………………………………………………………………………………State one use of soot.							(1 mark)
………………………………………………………………………………………………
Atom W belongs to group III and period 3 of the periodic table. It forms a chloride of formula WCl3.
a) State the electronic configuration of W in the compound WCl3.	 ( ½ mark)
……………………………………………………………………………………………………
b) WCl3 is an ionic solid, which when heated, it melts.
Write equation for the reaction that is likely to occur when WCl3 in the molten form is electrolyzed between carbon electrodes at			(3 marks)
i) Anode
…………………………………………………………………………………………………………………………………………………………………………………………
ii) Cathode
…………………………………………………………………………………………………………………………………………………………………………………………
c) Calculate the percentage of W in its Sulphate.(W=27, S=32,O=16) (1 ½ marks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………………………………
2. Fe3O4 and Fe2O4 are two of the chief ores of Iron.
a) i) Name the process which is used to obtain Iron from the ores.	( ½ marks)
……………………………………………………………………………………………………
ii)Write the chemical formula of any other ore from which iron can be extracted.									(½ mark)
……………………………………………………………………………………………………
b) During extraction of iron, Limestone is added.
i) State the role of limestone.						(1 mark)
…………………………………………………………………………………………………………………………………………………………………………………………Write equation(s) for the reaction(s) that occur in the furnace when limestone is heated.							(3 marks)
…………………………………………………………………………………………………………………………………………………………………………………………
3. The table below shows the formulae and names of the common oxides
	Name
	Formula

	Zinc(ii) Oxide
	ZnO

	Copper(ii) Oxide
	CuO

	Lead(ii) Oxide
	PbO



a) i)  State what is observed when a mixture of Zinc metal and Copper (ii) Oxide is strongly heated.									(1 mark)
………………………………………………………………………………………………………
ii) Explain your answer								(2 marks)
……………………………………………………………………………………………….............
………………………………………………………………………………………………………..
b)Write equation to show how each of the following Oxides can be prepared.
i) Lead (ii) Oxide									(1 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………
ii)Copper (ii) Oxide									(1 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………
4. When moderately concentrated hydrochloric acid can be used to prepare Sulphur dioxide and Carbondioxide.
a) Write ionic equation(s) to show how each of the gases can be prepared using hydrochloric acid in the laboratory.
i) Sulphurdioxide								(1 ½ marks)
…………………………………………………………………………………………………………………………………………………………………………………………
ii) Carbondioxide								(1 ½ marks)
…………………………………………………………………………………………………………………………………………………………………………………………
b) Both gases react with burning magnesium to form a white ash of magnesium Oxide.
i) State the property shown by the gases in the reaction.	( ½ mark)
…………………………………………………………………………………………………………………………………………………………………………………………
ii) Explain your answer using one of the gases.			(2 ½ marks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. a) Write equation(s) to show a reaction which is catalyzed by
i) Finely divided Iron								(1 ½ marks)
……………………………………………………………………………………………………………………………………………………………………………………………………
ii) Platinised asbestos								(1 ½ marks)
……………………………………………………………………………………………………………………………………………………………………………………………………

iii) Copper(ii) Sulphate solution							(1 ½ marks)
……………………………………………………………………………………………………………………………………………………………………………………………………
c) Name one Compound commonly used as both a catalyst and an oxidizing agent.										( ½ marks)
……………………………………………………………………………………………………

7. Magnesium ribbon reacts with dilute sulphuiric acid at room temperature according to the equation below.
Mg(s) + H2SO4(aq)                                                  MgSO4(aq) + H2(g).
a) State three factors which can increase the rate at which Magnesium reacts with the acid.									(1 ½ marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Sketch a graph to show how the mass of Magnesium ribbon varies with time in the reaction.									(2 mark)







c) Use the same axes to sketch a graph showing the variation of magnesium powder of the same mass with time.					( ½ marks)





8. A mixture of 4.8g of Copper Carbonate and copper Sulphate was dissolved in 600cm3 of water. The mixture was filtered to keep both the residue and filtrate.
a) Identify the
i) Residue									( ½ marks)
……………………………………………………………………………………………
ii) Filtrate									( ½ marks)
……………………………………………………………………………………………
b) The residue was washed using distilled and dissolved in dilute nitric acid to form a blue-green solution.
i) Write equation for the reaction that took place.		(1 ½ marks)
…………………………………………………………………………………………………………………………………………………………………………………………
ii) If 200cm3 of the gas was collected at s.t.p. calculate the mass of copper sulphate in the mixture. (Cu=64, S= 32, O= 16, C=12. 1 mole of a gas occupies 22400cm3 at s.t.p)						(2 ½ marks)






9. a) Draw a well labeled diagram to show how a mixture of ammonium chloride and sodium chloride can be separated.					(2 marks)











b)The part of the mixture was shaken with water. To the resultant solution Lead (ii) nitrate solution was added and the mixture heated.
i) State what was observed.							(1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) Write an ionic equation for the reaction that took place. 		(1½ marks)
………………………………………………………………………………………………………
c) Concentrated Sulphuric acid was added to the hot mixture in (a).  The resultant gas evolved was dissolved in water to form solution P.
Name P.										(½ mark)
……………………………………………………………………………………………………

10. Potassium nitrate is very soluble in water. When heated strongly it decomposes to form potassium nitrite and gas X.
a) Write a chemical equation to show how potassium nitrated can be prepared in the laboratory.									(1½ marks)
………………………………………………………………………………………………………
b)i)Concentrated Sulphuric acid was added potassium nitrate crystals. Write a chemical equation for the reaction which took place.			(1½ marks)
.………………………………………………………………………………………………………
	ii)Name the property of sulphuric acid shown in b(i)			( ½ marks)
………………………………………………………………………………………………………
c) An aqueous solution of ammonium nitrate has a low Ph . Explain (2 ½ marks)
..............................................................................................................................................................................................................................................................................................
SECTION B (Attempt two questions only)
11. a) Zinc Carbonate is an insoluble salt which can be prepared by double decomposition.
i) Name two reagents used to prepare Zinc Carbonate.	(1 mark)
ii) Write an ionic equation for the reaction that leads to the preparation of Zinc carbonate.						( 1 ½ marks)
b) When dissolved in dilute nitrite acid, Zinc carbonate dissolves with effervescence of gas X and solution Y.
i)State the practical importance of the reaction.		(½ marks)
ii) Write equation(s) to show reaction(s) that occur when excess of gas X is bubble through Calcium hydroxide solution.			(3 marks)
c) Describe a simple procedure which can be used to prepare Zinc Carbonate using reagents in a (i).						(4 ½ marks)
d) To solution Y ammonia solution was added dropwise until in excess.
i) State what was observed.				( 1 ½ marks)
ii) Write equation(s) for the reaction(s) that took place.(3 marks)
e) Name
i) Gas X							( ½ marks)
ii) Solution Y							( ½ marks)

12. Manganese (IV) Oxide can be used as a catalyst to prepare gas Z and as an oxidizing agent to prepare gas T.
a) Describe the laboratory preparation of gas Z using a reagent which does not require the use of Manganese (iv) oxide as a catalyst. (include simple procedure, drying agent, and equation; diagram not required)	( 5 marks)
b) Name any other compound which can be used to prepare gas T 
i) Instead of Manganese (iv) oxide.					( ½ marks)
ii) With Manganese (iv) oxide 						( ½ marks)
iii) Draw a well labeled diagram to show how gas T can be prepared in the laboratory using the compound mentioned in b (i) above.
(4 ½ marks)
c) Describe how chlorine gas can be manufactured from Sodium Chloride.
(4 ½ marks)
13. Explain the following  observations
a) When chlorine gas is bubbled through potassium bromide solution, a brown solution is formed.								(3 marks)
b) An aqueous solution of hydrogen chloride conducts electricity forming hydrogen gas at the platinum anode.					(4 ½ marks)
c) Zinc Oxides dissolve in both dilute hydrochloric acid and sodium hydroxide solution.										(4 marks)
d) Ammonia gas cannot be dried using concentrated Sulphuric acid and anhydrous calcium chloride.							(4 ½ marks)

14. Under Similar conditions hydrogen gas, Carbon monoxide gas and ammonia gas can react as reducing agents.
a) i) Define the term reducing agent as applied to the three gases. 	(1 mark)
ii) State the conditions under which the gases react as reducing agents.
												(1 mark)
b) i) Using Lead(ii) Oxide as an example write equation to show the reducing property of each of the gases.						(4 ½ marks)
ii) Calculate the volume of ammonia at s.t.p required to reduce 3.2g of Lead(ii)Oxide. 1 mole of a gas occupies 22.4l at s.t.p, Pb= 207, O=16.
												(3 ½ marks)
c)i) Write equations to show how ammonia gas can be used to manufacture nitric acid.										(4 ½ marks)
ii) State one industrial use of ammonia gas.					(½ marks)


**END**








