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INSTRUCTIONS TO CANDIDATES:
Section A consists of 10 structured questions. Answer all questions in this section.
Answers to these questions must be written in the space provided.
Section B consists of 4 semi-structured questions. Answer any two questions from this section. Answers to the questions must be written in the answer booklet(s) provided. 
In both sections all working must be clearly shown.
Where necessary use:
(N =14, O=16, H=1, C=12,1 mole of a gas occupies 24.0dm-mat room temperature)
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SECTION A (50 MARKS)
Attempt all questions from this section. 
1.	(a)	Name the two major components of air.                                 (01 mark)
………………………………………………………………………………………………………………………………………………………………
	(b)	State two reasons why air is considered to be a mixture and not a 			compound.                                                                               (01 mark)
……………………………………………………………………………………………………………………………………………………………… 
	(c)	Write equation of reaction between magnesium and the components 			of air you have named in (a) above.                                      (03 marks)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
2.	(a)	Write equation for the;
		(i)	Reaction of sodium peroxide and water.                    (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	Decomposition of hydrogen peroxide when heated.  (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
	(b)	Name the common product in reactions (a) (i) and (a) (ii). (1½ marks)
	………………………………………………………………………………
	(c)	State;
		(i)	The test that can be carried out to confirm the product you have 				named in (b).                                                                 (01 mark)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	What would be observed if the test you have stated in (c) (i) 				was carried out?                                                             (½ mark)
	………………………………………………………………………………
3.	(a)	State what would be observed if a mixture of sodium chloride
		(i)	And ammonium chloride was heated strongly in a boiling tube. 				                                                                                    (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	And concentrated Sulphuric acid then warmed.        (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
	(b)	(i)	Write an ionic equation for the reaction that took place in (a) 				(ii) above.                                                                   (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	State the practical application of the reaction in (a) (i) above. 						                                                                  (01 mark)
	………………………………………………………………………………	………………………………………………………………………………
4.	The atomic numbers of elements Q, W and X are 6, 8 and 20 respectively.
	(a)	Write the electronic configuration of;                                  (1½ marks)
		(i)	Q: ……………………………………………………………….	
		(ii)	W: ………………………………………………………………
		(iii)	X: ……………………………………………………………….
	(b)	W reacted separately with Q and X forming compounds Y and Z 			respectively.
		(i)	Draw a diagram to show how Y is formed.                  (01 mark)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
		(ii)	Explain how Z was formed.                                       (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
	(c)	At room temperature, Y is a gas whereas Z is a solid with high 				melting point. Give a reason.                                                  (01 mark)
	………………………………………………………………………………
5.	(a)	Charcoal and graphite are some of the common allotropes of carbon.
		State what is meant by the term “allotrope”                            (01 mark)
	………………………………………………………………………………	………………………………………………………………………………
	(b)	(i)	Graphite conducts electricity whereas charcoal does not. Give a 				reason.                                                                           (01 mark)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	State one other difference between charcoal and graphite. 					                                                                            (01 mark)
	………………………………………………………………………………
	(c)	Carbon-12 and carbon-14 are the two common atoms of carbon:  and 			carbon-14 is extensively used in determining the ages of used objects.
		(i)	One word, which describes the relationship between atoms like 				carbon-12 and carbon-14.                                             (01 mark)
	………………………………………………………………………………
		(ii)	The property of carbon-14 that is applied when determining the 				age of used object.                                                        (01 mark)
	………………………………………………………………………………
6.	Ethanol, CH3CH2OH can be used to produce ethane or heat energy.
	(a)	(i)	Write equation for the reaction of ethanol leading to the 					formation of ethane.                                                      (01 mark)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	State the conditions for the reaction in (a) (i)            (1½ marks)
	...……………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
	(b)	(i)	Write equation for the reaction during which ethanol produces 				heat energy.                                                                (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	State the application of the reaction in (b) (i) above.    (01 mark)
	………………………………………………………………………………
7.	(a)	An oxide of iron J contains 70.0% iron and 30.0% oxygen.
		(i)	Calculate the empirical formula of J. (O = 16, Fe = 56)						                                                                         (2½ marks)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
		(ii)	Determine the molecular formula of J. (the formula mass of J = 				160)                                                                               (01 mark)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………	
	(b)	Write the name of J                                                                 (01 mark)
	………………………………………………………………………………
8.	An aqueous copper (II) Sulphate use electrolyzed between carbon 		electrodes.
	(a)	State what was observed at;
		(i)	The anode                                                                      (01 mark)
	………………………………………………………………………………
		(ii)	The cathode                                                                   (01 mark)
	………………………………………………………………………………
	(b)	Write equation for the reaction that took place at;
		(i)	The anode	                                                               (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
		(ii)	The cathode                                                                   (01 mark)
	………………………………………………………………………………	………………………………………………………………………………
	(c)	When the electrolysis of copper (II) Sulphate had be kept going on for 		some time, the blue colour of the electrolyte fade away. Briefly 				explain this observation.                                                       (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
9.	(a)	When bubbled through calcium hydroxide solution, carbon dioxide 			reacted to form a white precipitate of calcium carbonate according to 			the following equation.
		Ca (OH) 2(aq) + CO2 (g)              CaCO3(s) + H2O (l)
		Calculate the mass of dry calcium carbonate that would be obtained if 			600.0cm3 of carbon dioxide, measure at room temperature was 				bubbled through calcium hydroxide solution. (RFM of CaCO3 = 100, 			1 mole of a gas occupies 24.0dm3 at room temperature).    (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
	(b)	More carbon dioxide was bubbled through the mixture containing 			calcium carbonate as in (a) above;
		(i)	State what was observed.                       	               (½ mark)
	………………………………………………………………………………
		(ii)	Explain the reaction that took place. (No equation required).				                                                                                     (02 marks)
	………………………………………………………………………………	………………………………………………………………………………	………………………………………………………………………………
10.	When yeast is added to a solution of glucose, C6H12O6 in water, a reaction 		leading to the formation of ethanol, CH3CH2OH occurs.
	(a)	(i)	Name the reaction in which under the conditions stated above, 				glucose is converted to ethanol.                                    (01 mark)
	………………………………………………………………………………
		(ii)	State the role of yeast in the reaction.                           (01 mark)
	………………………………………………………………………………
		(iii)	Write equation for the reaction you have named in (a) (i) 							                                                               (1½ marks)
	………………………………………………………………………………	………………………………………………………………………………
	(b)	The ethanol obtained in the reaction you have named in (a) (i) dilute. 			State how the concentration of ethanol can be increased.       (01 mark)
	………………………………………………………………………………
	(c)	Excess consumption of ethanol is dangerous. Give a reason. (½ mark)
	………………………………………………………………………………



SECTION B (30 MARKS)
Attempt any two questions from this section
11.	(a)	Iron (II) Sulphate-7-water is a green crystalline solid. Write the 				formula of iron (II) Sulphate-7-water.                                    (01 mark)
	(b)	When exposed in dry air, iron (II) Sulphate-7-water turns into a white 			powder.
		(i)	Explain the observation                                               (02 marks)
		(ii)	Write equation to illustrate your explanation in (b) (i) above. 					                                                                         (1½ marks)
	(c)	Anhydrous iron (II) Sulphate decomposes on heating giving off 				Sulphur dioxide.
		Name;
		(i)	The other substance(s) that is/are produced together with 					sulphur dioxide.                                                           (02 marks)
		(ii)	One laboratory reagent that can be used to identify sulphur 				dioxide and state what would be observed if sulphur dioxide 				was treated the reagent you have named.                    (02 marks)
	(d)	A moist blue coloured flower lost its colour when it was placed in a 			jar contain sulphur dioxide. 
		(i)	Give a reason for the above observation.                      (01 mark)
		(ii)	The observation. (No equation is required)	             (02 marks)
		(iii)	State one industrial application of the property of sulphur 				dioxide shown in the above observation.                      (01 mark)
	(e)	An aqueous iron (II) sulphate was exposed in air for some time. To 			the resultant solution was added dilute sodium hydroxide drop wise 			until in excess.
		State what was observed and write ionic equation for reaction between 		sodium hydroxide and the resultant solution.                       (2½ marks)
	(f)	State one use of iron (II) sulphate as a laboratory reagent.      (½ mark)
13.	(a)	(i)	Define the term “acid”.                                                 (01 mark)
		(ii)	Explain what is meant by the term “strong acid”        (03 marks)
	(b)	Ammonium phosphate, (NH4)3PO4 dissolves in water to form a 			solution of ammonium hydroxide and phosphoric acid according to 			the following equation. 
		(NH4)3PO4(s) + 3H2O (l)                 3NH4OH (aq)      + H3PO4 (aq)
		The salt is important as a fertilizer.
		(i)	Suggest why ammonium phosphate is an important 					fertilizer.                                                                        (01 mark)
		(ii)	A soil sample where ammonium phosphate was used as a 				fertilizer showed a pH less than 7. Explain this observation.				                                                                                     (03 marks) 
	(c)	Phosphoric acid reacts with sodium hydroxide to form a normal salt 			and two acid salts.
		Write the formula and name of a sodium salt of phosphoric acid which 		is;
		(i)	An acid salt.                                                                  (01 mark)
		(ii)	A normal salt                                                                 (01 mark)
	(d)	40.0cm3 of a 0.5M sulphuric acid was taken into 200cm3 meaning 			cylinder and distilled water added up to the mark. Determine the 			concentration of the resultant solution in moles of hydrogen ion per 			dm3.                                                                                       (02 marks)
	(e)	Write the ionic equation to show the reaction of dilute Sulphuric acid 			with;
		(i)	Magnesium 	                                                               (1½ marks)
		(ii)	Potassium hydrogen carbonate solution                     (1½ marks)
14.	(a)	Chloride can be prepared in the laboratory using potassium manganate 		(VII) and substance R.
		(i)	Identify R and write equation for the reaction leading to the 				formation of chlorine                                                 (2½ marks)
		(ii)	Draw a labeled diagram for the setup of apparatus that can be 				used to prepare chlorine starting from potassium manganate 				(VII)
		(iii)	Write the aid of the diagram that you have drawn in (a) (ii), 				explain the preparation of chlorine.                             (03 marks)
	(b)	Write equations and state the conditions for the reaction between 			chlorine and;
		(i)	Iron                                                                             (2½ marks)
		(ii)	Turpentine                                                                  (2½ marks)
	(c)	Chlorine was bubbled through potassium bromide solution. State what 		happened and give a reason.                                                 (1½ marks)
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