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INSTRUCTIONS TO CANDIDATES 
Answer 5 questions, including 3 questions from section A and any 2 from questions from section B
Equations for the reactions must be written where necessary 
Begin each question on a fresh page

SECTION A
Answer 3 questions only

1. Carbon, Silicon, Tin and Lead belong to group (IV) of the periodic table.
a. Explain the trend in 
i) Electro positivity of the elements 				[3½mks]
ii) Stability of oxidation states 					[2½mks] 
b. Describe the reactions of the elements with water. 			[6mks]
c. Describe the reaction of the chlorides with water 			[5mks]
d. Write the equation for the reaction between.
i) Silicon (IV) oxide and hydrofluoric acid 			[1mk]
ii) Silicon (IV) oxide and magnesium 				[1mk]
iii) Lead (IV) oxide and sodium hydroxide 			[1mk]

2. a) Define;
i) Radioactivity 								[1mk]
ii) Half life 								[1mk]
b) The table below gives the rate of decay for a sample of radioactive sodium -24 24Na at various times 
	Time/hrs 
	0
	2
	5
	10
	20
	30

	Rate/c.p.h
	670
	610
	530
	420
	270
	170



i) Plot a graph of rate of decay against time. 				[3mks]
ii) Use a graph to determine the half life of the sodium isotope. 	[1mk]
iii) Calculate the original mass of sodium -24, given that the mass that remained after 70 hrs is 0.23g. 					[2mks]
iv) Write an equation for the radioactive decay of sodium -24 	[1mk]
v) State what happens to the rate of decay if the mass of sodium -24 is halved. 								[1mk]
c) i. Determine the values of log10 rate at each time for the values of rates given in the table in (b) above. 							[1mk]
ii) Plot a graph of log10 rate against time. 					[3mks]
iii) Using the graph calculate the decay constant.				[2mks]
d) Describe briefly how radioactivity is used in radiocarbon dating.	[4mks]

3. a) An organic compound A has formula C4H9Br. 
Write the structural formulae and names of all isomers of A. 		[4mks]
b) When A was heated with sodium hydroxide solution it formed B which formed a yellow precipitate with a solution of iodine and sodium hydroxide. B reacted with an acidified solution of potassium dichromate to form C. 
i) Identify compounds A, B and C						[1½mks]
ii) Write the equation for the formation of B and outline the mechanism. [3mks]
iii) Write the equation for the formation of the yellow precipitate. Name the yellow precipitate. 							[1½mks]
iv) State what you will observe when B is heated with acidified potassium dichromate (VI) and write an equation for the reaction. 		[1½mks]
c) An organic compound of molecular formula C7H7Cl has two isomers X and Y. X reacts readily when heated with sodium hydroxide solution by Y does not. 
i. Write the structural formulae and names of X and Y		[2mks]
ii. Describe how you would distinguish between X and Y		[3mks]
iii. Briefly explain why reacts with sodium hydroxide solution but Y does not 									[3½mks]
4. Explain the following observations.
a. Ethoxyethane boils at 350C whereas butan -1 –ol boils at 1240C 	[3mks]
b. Aluminium fluoride is more soluble in water than in ethanol whereas aluminium bromide is more soluble in ethanol than in water. 	[4mks]
c. Solutions of sodium thiosulphate to be used for volumetric analysis should not be prepared using rain water. 					[2mks]
d. Phenol is sparingly soluble in water but very soluble in sodium hydroxide solution. 									[3mks]
e. When sodium hydroxide solution is added to a solution of chromium (III) sulphate, a green precipitate is observed. The precipitate dissolves in excess sodium hydroxide to form a green solution. On addition of hydrogen peroxide and heating, the solution changes to yellow. 				[5mks]
f. The pH water decreases with increased in temperature. 		[3mks]





SECTION B
Answer 2 questions only
5. a) Water boils at 1000C and 101.3kpa. aminobenzene boils at 1120C. A mixture of water and aminobenzene boils at 960C. Explain this observation. 	[4mks]
b) i. What is steam distillation? 						[1mk]
ii. Explain the principles of steam distillation				[4½mks]
iii. State the requirements for a substance to be isolated by steam distillation. 											[1½mks]
iv) Name one substance that can be isolated by steam distillation.	[1mk]
v) State 2 advantages of steam distillation				[1mk]
c) When a substance Y was distilled at 930C and 750mmHg, the distillate contained 55% of Y by mass. The vapour pressure of water at this temperature is 654mmHg. 
Calculate the relative molecular mass of Y					[3mks]
d) i. Explain the effect of a non-volatile solute on the vapour pressure of a solvent. 									[2mks]
ii. Calculate the vapour pressure of a solution which contains 11.7g of sodium chloride in 100g of water at 298K. [Vapour pressure of water at 298K = 23.8mmHg]									[2mks] 

6. Write equations to show the following compounds can be synthesized. Indicate the reagents and conditions. 
a. CH3CH2COOH from ethanol 						[2½mks]

b.                       COOH from Phenol 						[3mks]

      OH
                	
c. CH3 CHCH3 from Propyne 						[2mks]

d.                 CH = NOH from Benzene 					[3mks]
 
      NH2

e. CH3 CHCH2 from CH3 CH2CH2 Br					[3mks]

f. (CH3 CH2)2 from CH2 = CH2 						[2mks]

g.                 NH2 from benzene 						[2mks]

h.             = O	from cyclohexene 						[2½mks]


7. a) Define 
i) Conductivity 								[1mk]
ii) Molar conductivity 							[1mk]
b) The table below shows the molar conductivities of an aqueous sodium hydroxide at different concentrations. 
	Concentration/mol dm3
	0.01
	0.04
	0.09
	0.16
	0.25
	0.36

	Molar conductivity (^)/Scm2 mol-1)
	238
	230
	224
	217
	210
	202



i) Plot a graph of molar conductivity against the square root of concentration								[4mks]
ii) Explain the shape of the graph					[3mks]
c) i. Draw a sketch to show the change in conductivity with volume of ammonia solution when 25cm3 of 0.1M methonoic acid is titrated with 0.1M ammonia solution. 									[2mks]
ii. Explain the shape of the curve						[4mks]
d) The molar conductivities of silver nitrate, potassium nitrate and potassium chloride 250C are 133, 145 and 150 Ω-1 cm2 mol-1 respectively. 
At the same temperature the conductivity of a saturated solution of silver chloride is 3.41 x 10-6 Ω-1cm-1 and that of pure water is 1.60 x 10-6Ω-1 cm-1. Calculate the:
i) Molar conductivity of saturated silver chloride at infinite dilution. [1mk]
ii) Solubility of silver chloride in g dm-3 at 250C			[2½mks]
iii) Solubility product of silver chloride at 250C			[1½mks]

8. a) i. What is an ore? 								[1mk]
ii. Write the formula and name of one ore of iron apart from spathic iron ore. 											[1mk]
b) Describe how iron is extracted from spathic iron ore			[6mks]
c) Describe the reaction of iron with 
i) Water 									[2mks]
ii) Sulphuric acid 							[4mks]
d) Describe how you can determine the percentage of iron in an ore. 	[4mks]
e) State two similarities and one difference between the chemistry of iron and chromium (your answer should not include reactions in (c) above]	[2mks]
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