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INSTRUCTIONS
Answer all questions in section A and six questions in Section B.
All questions must be answered in the spaces provided
The periodic table, with related atomic masses, is supplied at the end of the paper.
Mathematical tables (3-figure tables) are adequate or non programmable scientific electronic calculators may be used.
Illustrate your answers with equations where applicable.
Molar gas constant, R		= 8.32 Jk-1mol-1.
Molar volume of gas at s.t.p	= 22.4 liters.
Standard temperature		 = 273k.
Standard pressure 		= 101325 Nm-2.



SECTION A
Answer all questions from this section.
1.      The rate equation for a certain reaction is;
	Rate = K[P] [Q]2 [R].
	(a)     State what would happen to the rate of reaction if:
		(i)     the concentration of P and Q are kept constant, but that of R doubled. 		(½ mark)
																													
		(ii)     the concentration of all the species are halved.          				( ½  mark )
																												
		(iii)    concentration of all the species are doubled.          					    ( ½ mark)
													
													
	 (b)     The following results were obtained in a study of the reaction between peroxodisulphate and iodide 		ions.
	Experiment
No.
	[S2O82- ] / mol dm-3
	[I-] /mol dm-3
	Initial rate/
mol dm3s-1

	1
	0.024
	0.024
	9.6 x 10-6

	2
	0.048
	0.024
	1.92 x 10-5

	3
	0.048
	0.012
	9.6 x 10-6








		

(i)      Write the rate equation.								(01 mark)
													
	
(ii)	Calculate the rate constant for the reaction and state its units			(1 ½ marks)








2. 		Complete the following equations and write the accepted mechanism for the reaction in each case.
	(a)
 (
CH
3
C 
=
CH
2
CH
3
H
+
)






 (
HBr
)	(b)




3.    	  (a)     Complete the following equations for the nuclear reactions.
(i)	3517Cl + 10n 11H  + ………………………..							(01 mark)
(ii)	21483Bi   3β + 2α +………………………...							 (01 mark)
(iii)	21H + 105B  10n + ………………………….							(01 mark)

(b)	When a radioactive isotope was stored for 42 days, it retained  1/8th of its original activity. 
		Calculate the half – life of the isotope. 							(02 marks)





4	(a) 	State the co-ordination number and oxidation states of the central atoms/ions in the following 				complexes
	Complex 
	Co-ordination number
	Oxidation state 
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(b)     Briefly explain why transition elements form complexes.    				 (2 ½ marks)
													
													
													
													
													
5.      Compound Q, C7H?Br burns with a sooty flame.
	(a)     Write the structural formulae of all the possible isomers of Q. 				(02 marks)



	 (b)     When Q was heated with aqueous sodium hydroxide, a primary alcohol, Z was formed
(i)      Identify Q										( ½ mark)
												
 (ii)     Write an equation and outline a mechanism for the reaction between Q and sodium hydroxide.                             
(1 ½ marks)
													
(iii)    Write an equation to show how Z can be converted into
 (
CH = N 
___
 OH
)


.                                       										(2 ½ marks)
													
													
													
6     (a)     Write the electronic configuration of copper							( 01 mark )
													
	(b)     State two properties of copper as a transition element       					 ( 01 mark )
													
													
	(c)     Hydrated copper(II)sulphate was dissolved in water. Write equation(s) for the reaction(s) that took 			place.                                   									(03 marks)
													
													

7.	50.0 g of substance Y was dissolved in water to make 1000 cm3 of solution. If the partition coefficient of Y 	between water and ether is 0.2, calculate the mass of Y extracted by shaking the 1000 cm  of solution with:
	(a)     500 cm3 of ether.										(02 marks)











 	(b)     two successive portions of 250 cm3 of ether.						(03 marks)











8. 	Draw the structures and name the shapes of the following molecules / ions.			(4 ½ marks)
	Molecule / ion
	Structure 
	Shape 

	CO32-
	
	

	SiF4
	
	

	(CH3)3N
	
	



9. 	(a)     The standard enthalpy change of formation of silicon (IV) chloride is – 610 kJmol-1 .
	The standard enthalpy changes of atomization of silicon and chlorine are +338 and +122 kJ mol-1 respectively.
	Use these values to construct a Born - Harber cycle for the formation of silicon(IV) chloride from its elements 	and indicate the energy changes involved.                                                                            	(02 marks)











	 (b)     Calculate the average bond energy of the Si-Cl bond.					(02 marks)











SECTION B
Attempt six questions from this section.

10.    (a)     Alkenes react with bromine according to the following equation:
 (
R
CH = CH
2
  +  Br
2
CCl
4
R
CH 
___
CH
2
Br
Br
)




	 2.8 g of an alkene X reacted completely with 4.0 g of bromine.
		(i)      Determine the number of moles of X that reacted with bromine.			( 01 mark)
		(ii)     Calculate the molecular mass of X.						(01 mark)
		 (iii)    Determine the molecular formula of X. 						(01 mark)
		(iv)    Write the structural formulae of all the possible isomers of X.			( ½  marks)
	
(b)     Ozonolysis of X gave only one product.  Identify X.					(01 mark)
	
(c)     Write the mechanism of the reaction between X and water in the presence of sulphuric acid. (3 ½ marks)

11	(a)	State three factors that can affect molar conductivity of electrolytes.			(1 ½ marks)
	(b)	The graph below shows the variation of molar conductivity of a strong electrolyte with dilution.
 (
/
Dilution
)[image: ][image: ][image: ][image: ][image: ]



	







		


Briefly explain the shape of the graph.							(2 ½ marks)
	(c)     The molar conductivity of nitric acid, potassium nitrate and potassium fluoride are 421,145 and 
		129 -1cm2mol-1 respectively at infinite dilution.
		Calculate the:
		(i)      molar conductivity of hydrofluoric acid at infinite dilution.				(02 marks)
		 (ii)     dissociation constant, ka, of a 0.1 M hydrofluoric acid solution. 
			(The electrolytic conductivity of hydrofluoric acid is 3.15 x 10-5 -1cm2mol-1)        (03 marks)

12.	 Carbon, silicon, germanium, tin and lead are in group (IV) of the Periodic Table.
	(a)     (i)      Write the general outermost electronic configuration of the elements.                            (01 mark)

(ii)     State the common oxidation states exhibited by the elements in their ions or compounds.        (01 mark)


	(b)	State what would be observed and write equation for the reaction that would take place, if any, when 			the following compounds are treated with water.
		(i)      CC14                                                        					  (01 mark)
		 (ii)     SiCl4										( 03 marks)
		 (iii)    SnC14										(03 marks)
13.     Write equations to show how the following compounds can be synthesized.
 (
CHO
)(a)													(02 marks)
		


 (
NH
2
) (b)													(1 ½ marks)



(c)													(03 marks)
 (
C = N 
___
 OH
CH
3
CH
2
CH
3
)
					from  but – 1 – ene.


(d)
 (
N= N 
___
 
___
 OH
)					 from  aniline.							(2 ½ marks)


14.	(a)     Name one source of nitrogen and one source of hydrogen for use in the manufacture of ammonia.                                                   
(01 mark)

	(b)     Nitrogen and hydrogen react to form ammonia according to the following equation:
		3H2(g) + N2(g) 		        2NH3(g), 		H = -92 kJ mol-1

	State what would happen to the position of the equilibrium and in-each case give a reason, if:
		(i)      the pressure of the system is increased.						(1 ½ marks)
		 (ii)     the temperature of the system is increased.   					(l ½  marks )
		(iii)    iron is added to the system							(1 ½ marks)

 (c)     At a certain temperature, the equilibrium constant for the reaction between nitrogen and hydrogen kp, was 
	4.82 x 10-5 atm-2 and the partial pressures of nitrogen and hydrogen are 30 and 120 atmospheres respectively
	 (i)      Write an expression for the equilibrium constant, kp.  					( ½ marks)
	(ii)     Calculate the partial pressure of ammonia at equilibrium, 					(03 marks)

15. 	(a)	A chloride of Aluminium X contains 20% Aluminium and 80% chlorine.
		(i)	Calculate the empirical formula of X.						(02 marks)
		 (ii)	Determine the molecular formula of X (The vapour density of X is 133.5)    	(1 ½ marks)

		(iii)	 Write the structural formula of X         						(01 mark)

	 (b)     Write an equation to show how aluminium chloride can be prepared from aluminium	(01mark)  
	(c)	Aluminium chloride was dissolved in water. Write the equation for the reaction that took place.
(1 ½ marks)
	(d)	Sodium carbonate  was added to an aqueous solution  of aluminium chloride.
		(i)	State what was observed.							( ½ mark)
		(ii)	Write the  equation for  the reaction that took place.				(1 ½ marks)

16.	(a)	The osmotic pressure of a solution containing 4g per litre of a polymer is 65Nm-5 at 298 K. calculate 			the appropriate molecular mass of the polymer. 						(02 marks)
	(b)	The structural formulae of some polymers are given in the table below. For each polymer, write the 			structural formula of the monomer(s), the name(s) of the monomers), the type of polymerization and 			one use of the polymer.   		                                                                       (07 marks)

	Polymer
	Structure of monomer(s)
	Name of monomer(s)
	Type of polymerisation
	Use of polymer

	 (
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17.	(a)	What is meant by the term common ion effect?						(01 mark)
	 (b)      Calcium iodate , Ca (IO3) 2 is sparingly soluble in water 
		Write:
		(i)      the equation for the solubility of calcium iodate in water 			           (1 ½  marks )
		(ii)     the expression for the solubility product, KSp of calcium iodate.			(01 mark)

	 (c)	If the solubility product of calcium iodate at 25°C is 1.95 x 10-4mol dm3, calculate the solubility in 		moles per litre at 25  oC of calcium iodate in
		(i)     water.										(1 ½ marks)
	(ii)     a 0.1 M solution of sodium iodate.								(02 marks)

	(d)     Comment on your answers in (c) above.							(02 marks)

END
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