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INSTRUCTIONS:
SECTION A:	Consists of 10 structured questions.
Answer all questions in this section.
Answers to questions in section A should be written in the spaces provided on this question paper.
SECTION B:	Consists of Semi – structured questions.
Attempt any TWO questions from this section.
Answers to the questions must be written in the answer sheet provided.  
In both sections, all working must be clearly shown.
 
1 mole of a gas occupies 22,400 cm3 at s.t.p
1 mole of a gas occupies 24,000 cm3 at room temperature.
Use the following where necessary
H=1, C=12, O=16, Mg=24, Fe=56, Pb= 207, S = 32
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SECTION A
Answer all questions in the space provided

1. (a) A mixture of lead (II) nitrate, and lead (II) carbonate was shaken with water and filtered. State the	(1 mark)
(i) Residue………………………………………………………………..
(ii) Filtrate…………………………………………………………………
(b) The residue in (a) was heated in a boiling tube until there was not further change.
(i) State what was observed	(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(ii) Write the equation for the reaction that took place	(1 ½ marks)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(c) An aqueous solution of sodium hydroxide was added to the filtrate in (a) drop wise until in excess. Write the formula of the ion formed at the end of the reaction.	(½ marks)
………………………………………………………………………………..
………………………………………………………………………………..
(d) State the reagents used to identify the anion in the filtrate in (a) above
………………………………………………………………………………..
………………………………………………………………………………..
2. (a) (i) Define the term rusting	(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..

(ii) Write the equation leading to the formation of rust	(1 ½ marks)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(b)(i) What is galvanised iron?	(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(ii) Explain why galvanised iron cannot be used for food cans   ( ½ marks)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(iii) State two other methods of preventing rusting of iron metals apart from galvanising	(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
 (c) A clean iron nail was dipped into a solution of copper (II) sulphate solution and was left to stand
(i) State what was observed		(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(ii) Write the equation for reaction	(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..


3. 
(a) The full symbol of nitrogen is 
(i) Write the electronic configuration of nitrogen atom	(  ½ mark)  
………………………………………………………………………………..
………………………………………………………………………………..
(ii) State the type of bond formed between atoms of nitrogen (  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(iii) Calculate the number of neutrons in an atom of nitrogen (  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(iv) Explain why nitrogen gas is generally unreactive	(  1½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
	(b) (i) Burning magnesium was lowered in a gas jar of nitrogen. Write the equation for the reaction that took place	( 1 ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
	(ii) The substance formed was dissolved in water and the resultant solution tested with litmus paper. State what was observed
………………………………………………………………………………..
………………………………………………………………………………..

4. A hydrocarbon Q contains 85.5% carbon. (C = 12, H= 1)
(a) (i) Calculate its empirical formula	(  2 marks)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(ii) If the molecular mass of Q is 28. Determine the molecular formula
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(b) Write the equation for the reaction leading to the formation of Q from ethanol.	( 1 ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(c) Gas Q was bubbled through liquid bromine until there was no further change.
(i) State what was observed	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(ii) Write the equation for the reaction that took place	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
5. (a) What is electroplating?	(  1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
(b) Copper (II) sulphate solution was electrolysed using the set up shown below

	Silver rods

	A                     B




Copper (II) sulphate solution
(i) Which of the electrodes A and B is the	(  1 mark)
Anode………………………………………………………………….
Cathode ………………………………………………………………..
(ii) State what is observed at the cathode	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(iii) Write the equation for the reaction that took place at the cathode
………………………………………………………………………………..
………………………………………………………………………………..
(c)  Explain why electrolysis of concentrated sodium chloride is done using graphite as anode but not a metal like iron	(  1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
6. When hydrogen peroxide was exposed to sunlight, gas X was formed.
(a) (i) Name gas X……………………………………………………………
(ii) Write the equation for the reaction leading to the formation of gas X
………………………………………………………………………………..
………………………………………………………………………………..
(b) Burning sulphur was lowered in a gas jar full of gas X
(i) State what was observed	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(ii) Write  the equation for the reaction between the substance formed in above and water	(1  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
7. (a) Define the term standard enthalpy of combustion.	(  1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(b) Carbon burns in oxygen according to the following equation.


Calculate the amount of heat liberated when 1kg of carbon dioxide is produced.	(2 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(c) Explain using an equation how carbon dioxide gas from burning wood causing rain water to become acidic.	(  1½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..

8. (a)(i) Using a well labelled diagram to illustrate how hydrochloric acid can be produced in the laboratory form concentrated sulphuric acid.
		(2 marks)













(ii) Write the equation for the reaction leading to the formation of hydrochloric acid	(1½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(b) To a solution of chloride ions was added Lead (II) nitrate solution and the mixture heated.
(i) State what was observed	(1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
(ii) Write the ionic equation for the reaction	(1 ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..

9. (a) During the formation of soap, oil or fat is heated with sodium hydroxide solution in presence of ethanol and then sodium chloride added.
(i) Name the process of formation of soap	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(ii) State the role of adding ethanol	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
(iii) State the chemical nature of soap	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
	(b)(i)  State what would be observed of soap solution is shaken with calcium hydrogen carbonate solution	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
	(ii)  Write the equation for the reaction	(  ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
10. The graph below shows the variation volume of carbon dioxide produced in the laboratory against time using calcium carbonate powder and marble chips against dilute hydrochloric acid.

Volume of C02

	A
	B



Time (s) 

(a) Which of the curves represents usage of 	(  1 mark)
(i) Marble chips ……………………………………………………….
(ii) Calcium carbonate powder………………………………………...
(b) Explain the reasons for your answers in a(i) and a(ii)	( 1 ½ mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
(c) State what would be observed if Lead (II) carbonate was used instead of calcium carbonate	(  1 mark)
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..

SECTION B

11. (a) Crude ethanol is manufactured by the process called fermentation.
(i) Explain what is meant by fermentation	(1 mark)
(ii) Write the equations for the reaction that takes place during fermentation leading to the formation ethanol from starch. (4 ½ marks
(b) Under suitable conditions ethene undergoes polymerisation to form polyethylene.	(2 marks)
[bookmark: _GoBack](i) Write the equation for polymerisation of ethene 	(1 mark)
(c) Distinguish between natural and artificial polymer giving an example on each	(2 marks)
(d)(i) Describe the process of vulcanisation of rubber	(2 marks)
(ii) State the importance of vulcanisation in rubber	(1 mark)
(d) Differentiate between thermosetting plastics and thermo softening plastics. Mention one example of each	(2 marks)


12. (a) (i) Without using a diagram, describe how a dry sample chlorine gas as prepared in the laboratory using potassium permanganate?(3marks)
(ii) Write the equation for reaction leading to the production of chlorine from (a) (i) above	(1 ½ marks)
(iii) How is chlorine gas tested in the laboratory	(1 marks)
(b) State what would be observed when burning turpentine (C10H16) is lowered in a jar of chlorine gas.	(1 mark)
(c) Substance X was added to sodium chloride to liberate hydrogen chloride gas
(i) Identify substance X	(1 mark)
(ii) State the condition(s) for the reaction to occur	(1 mark)
(iii) Write the equation for reaction that takes place	(1 ½ marks)
(d) State what would be observed if hydrogen chloride gas is 
(i) Bubbled through lead (II) nitrate solution	(1 mark)
(ii) Passed through a gas jar of ammonia	(1 mark)
(e) Describe how a dry sample of zinc chloride can be prepared in the laboratory	(3 marks)

13. (a) What is a rate of reaction	(1 mark)
(b) State and explain briefly how the following affect the rate of reaction
(i) Temperature 	(2 marks)
(ii) Catalyst 	(2 marks)
          (c)The table below shows results for the time taken for sulphur to form when various concentrations of sodium thiosulphate were used
	Concentration of sodium thiosuphate (moldm-3)
	0.3
	0.6
	0.8
	1.2
	1.6

	Time t for sulphur to form (seconds)
	71
	20
	15
	10
	6

	1/t (s-1)
	
	
	
	
	



(i) Plot a graph of 1/t on vertical axis against concentration of sodium thiosulphate 	(5 marks)
(ii) Explain from your graph how the rate of reaction varies with the concentration of sodium thiosulphate 	(3 marks)
(d) Write the equations for the reaction between sulphur and 
(i) Concentrated sulphuric acid
(ii) Iron fillings 

14. Explain the following observations
(a) When dilute sodium hydroxide solution is added dropwise to a solution of zinc sulphate until in excess, a white precipitate soluble in excess alkali is formed.	(2 marks)
(b) Nitrogen monoxide is a colourless gas but when exposed to air, brown fumes are formed	(2 marks)
(c) Ammonia is dried with calcium oxide and not anhydrous calcium chloride or concentrated sulphuric acid	(4 ½ marks)
(d) Zinc oxide reacts with both hydrochloric acid and sodium hydroxide solution	(3 ½ marks)
(e) When chlorine gas is bubbled through potassium bromide solution, a brown solution is formed	(2 marks)


END
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