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INSTRUCTIONS TO CANDIDATES:”
· This paper consists of section A and B
· Section A is compulsory
· Attempt only two questions in section B
· Answers to questions in section A must be written in the spaces provided.
· Answers to questions in section B must be written on answer sheets provided
SECTION A
1. (a) Name two liquids, which are
(i) Immiscible				(1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(ii) Miscible				(1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(b) (i) State a suitable method for separating a mixture of two immiscible liquids. (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
      (ii) Explain why the method stated in b(i) is suitable for separation. (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(c) State what would be observed if ammonium chloride was heated in a test tube. (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………….
2. A compound Z of molar mass 46, consists of 34.80% oxygen and 52.2% carbon by mass. The rest is hydrogen. (H=1, O=16, C=12)
(a) Calculate the empirical formula of Z. (1 ½ mrks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) (i) Determine the molecular formula of Z. (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) When 24g od Z was completely burnt 13600KJ of heat was produced. Calculate the molar heat of combustion of Z. (2 ½ mrks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
3. The electric configuration of atoms W, X, Y and Z are 2:4, 2:7, 2:8:2 and 2:8:7 respectively.
(a) Identify the atoms of elements which are in the same group in the periodic table. (1mrk)
…………………………………………………………………………………………………………
(b) State the period in the periodic table to which the atom W belong. ( ½ mrk)
………………………………………………………………………………………………………….
(c) Write the formula of
(i) The ion of atom X				( ½ mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………
(ii) The compound formed when atom Y reacts with atom Z. 
……………………………………………………………………………………………………………………………………………………………………………………………………
(d) An atom Z can react with atoms W and Y to form compounds Q and R respectively. Giving a reason, state which one of the compounds
(i) Can conduct electricity.		(1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Would have lower solubility in water 		(1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………
4. (a) An iron wire was heated in air. Write equation for the reaction that took place. (1 ½ mrks)
………………………………………………………………………………………………………………
(b) (i) state another condition under which iron can react with air. ( ½ mrk)
………………………………………………………………………………………………………………
(ii) Write the chemical name of the substance that is formed under the condition you have stated in b(i).	(1mrk)
………………………………………………………………………………………………………………
(iii) Suggest one reason why the iron under the condition you have stated in b(i) should not be allowed to take place. (1mrk)
…………………………………………………………………………………………………………………………………………………………………………………………………….
5. (a) A mixture of ethanol and excess concentrated sulphuric acid was heated strongly. 
(i) Write the equation for the reaction that took place. (1 ½ mrks)
………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) State the property of sulphuric acid which made it possible for the reaction in a(i) to take place. (1mrk)
………………………………………………………………………………………………………
(b) The gaseous product of the reaction in a(i) turned bromine from reddish –brown to colourless liquid R. 
(i) 	write the structural formular of R. 		(1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(ii)	Give the property of the product in reaction a(i) which enabled the formation of R. (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(iii) Write the equation for the reaction to support your answer in b(ii). (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
6. Manganese (iv) oxide is used in the laboratory preparation of both chlorine and oxygen. 
(a) Name one other substance together with manganese (iv) oxide can be used in the laboratory preparation of
(i) Chlorine			( ½ mrk)
…………………………………………………………………………………………………
(ii) Oxygen			( ½ mrk)
…………………………………………………………………………………………………
(b) State the role of manganese (iv) oxide in the reactions in (a) during the laboratory preparation of 
(i) Chlorine 			( ½ mrk)
………………………………………………………………………………………………….
(ii) Oxygen 			( ½ mrk)
…………………………………………………………………………………………………
(c) Write equation for the reaction of manganese (vi) oxide with the substance you have named in a(i) leading to the formation of chloride.		( ½ mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
7. The diagram shows a set up of an apparatus that was used to make an electrochemical cell for comparing the reactivives of copper and silver. 
	V

	X
	    copper
	Salt bridge



	Aqueous
	solution
(a) Draw an arrow on the diagram to show the direction in which electrons are flowing. 	( ½ mrk)
(b) (i) Name the substance X. (1mrk)
…………………………………………………………………………………………………………
(ii) Identify one substance that was used to make the electrolyte containing copper (ii) ions. (1mrk) 
……………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(c) State the purpose of the salt bridge. (1mrk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………
(d) Write equation for the reaction taking place at
(i) The copper electrode. 		(1mrk)
…………………………………………………………………………………………………
(ii) The electrode labeled X.		(1mrk)
…………………………………………………………………………………………………
8. (a) When a dry mixture of hydrogen and nitrogen was passed over finely divided iron, gas R was formed.
(i) State two other conditions other than that mentioned in (a) that are necessary for the formation of gas R. (1mrk)
………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Write the equation for the reaction that took place in (a). (1 ½ mrks)
………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) a gas jar of R was inverted over a gas jar of hydrogen chloride. 
(i)	 State what was observed. (1mrk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii)	Write equation for the reaction that took place. (1 ½ mrks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
9. Name one reagent which can be used to distinguish between the following pairs of ions and state what would be observed in each case if each member of the pair was treated separately with the reagent you have named. 
(a) 				(1mrk)
(i) Reagent …………………………………………………………………………………………………….
(ii) Observation ……………………………………………………………………………………..
…………………………………………………………………………………………………………
(b) 
(i) Reagent ………………………………………………………………………………………..
(ii) Observation ……………………………………………………………………………………
………………………………………………………………………………………………….
(c)    
Reagent ………………………………………………………………………………………..
Observation ……………………………………………………………………………………
………………………………………………………………………………………………….
10. (a) Carbon monoxide is produced when carbon is burnt in a limited amount of oxygen. Write an equation for the reaction which leads to the formation of carbon monoxide. (1mrk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Carbon monoxide can reduce Tri iron tetra oxide to iron according to the following equation; 
Fe3O4(s) + 4Cos(g)		3Fe(s) + 4CO2(g)      
Calculate the volume of carbon monoxide measured at room temperature; that would reduce tri iron tetra oxide yielding 8.4g of Iron. (Fe=56, 1mole of a gas occupies 24.0dm3 at room temperature) (2 ½ mrks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) State the industrial application of the shown by the equation in (b) 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………

SECTION B (30 MARKS)
11. (a) State and explain the effect of each of the following factors on the rate of chemical reaction. 
(i) Surface area of the reactant. 		(3mrks)
(ii) Temperature				(3mrks)
(b) The table below shows time taken for certain reactions to be completed when a reactant X of various concentrations was used. 
	Concentration of X (moldm-3)
	0.1
	0.3
	0.4
	0.6
	0.8

	Time (t(s)
	120
	40
	30
	20
	15

	
	
	
	
	
	


(i) Copy and complete the table by computing the volume of . (3mrks)
(ii) Plot a graph of  against the concentration of X. (4mrks)
(iii) Explain the shape of the graph. (1 ½ mrks)
(iv) Predict the rate of reaction when concentration of X is increased 5 times. (1mrk)
12. (a) Distinguish between the terms “Electrolyte” and “Electrode”. (2mrks)
(b) State;
(i) 	What is meant by the term electrolytes? (1mrk)
(ii) 	Two factors which determine the formation of products at electrodes during electrolysis other than electrochemical series. (1mrk)
(iii) Illustrate your answers in b(ii) using electrolysis of copper (II) chloride. (6mrks)
(c) (i) Briefly describe how copper is purified by electrolysis (No equation or diagram required).
    (ii) State one application of electrolysis other than purification of copper. (1mrk)
13. (a) Describe how pure sample of sodium carbonate can be obtained in the laboratory starting with dilute hydrochloric acid. (Your answer should include equations for the reaction). (5mrks)
(b) A concentrated solution of sodium carbonate was added to water containing calcium ions:	
(i)	State what was observed. (1mrk)
(ii)	Write equation for the reaction that took place. (1 ½ mrks)
(c) 15.0g of a mixture of sodium carbonate and sodium sulphate was added to distilled water in a volumetric flask and made up to 1000cm3with distilled water. 25cm3 of the solution required 12.5cm3 of 0.2M sulphuric acid for complete reaction. 
	(i)	Write equation for the reaction that took place. (1 ½ mrks)
	(ii)	Calculate the mass of sodium carbonate in the mixture. (3 ½ mrks)
	(iii) 	Find the percentage of sodium carbonate in the mixture. (Na=23, O=16, C=12) (2 ½ mrks) 
14. (a) Define the term enthalpy of combustion. (1mrk)
(b) With the aid of a labeled diagram, describe an experiment that can be used to determine the enthalpy of combustion of ethanol in the laboratory. (9mrks)
(c) When 0.5g of ethanol was used to heat 200cm3 of water, the temperature of the water rose by 16.8oC. Calculate the enthalpy of combustion of ethanol (RMM of 2H5OH (S.H.C of water =4.2J/g-1oC density of water =1gcm-3)  				(4mrks)
(d) Give a reason why it is important to determine enthalpies of combustion of substances. (1mrk)
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