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INSTRUCTIONS:

1. Attempt all the questions in this paper.
1. Answers are to be written in the spaces provided.
1. Be neat and tidy in your working.
1. Incase of calculations, please show clearly your procedures.

TURN OVER
1. 	For the reaction

	xA + yB	zC; its rate equation is: rate = 
(i) What is the overall order of reaction?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii) K is
……………………………………………………………………………………………………………………………………………………………………

(iii) n is
…………………………………………………………………………………………………………………………………………………………………….

(iv) p is
…………………………………………………………………………………………………………………………………………………………………….

(v) Define the term molecularity.
………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………

(vi) For the first order reactions
t ½ = 

2.	For the reaction A + B	C.  Study the experimental results:

	Experiment		[A] mol dm-3		[B] mol dm3		initial rate mol dm-3
1.                         0.20			0.10			0.20
2.                         0.40			0.10			0.80
3.                         0.40			0.20			0.80

Find:
(a) The rate equation for the reaction.
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

(b) Rate constant
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(c) Initial rate of reaction when [A] = 0.60 mol dm-3 & [B] = 0.30 mol dm-3.
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

3.	(a)	Draw a well labelled diagram for Born – Haber cycle for sodium chloride.
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	(b)	State and explain factors that affect lattice energy.














	(c)	Define:
		(i)	Hydration energy







		(ii)	Enthalpy of solution.







4.	Complete and write balanced equations for:
	(a)	(NH4)s Cr2O7 (s)






	(b)	



	



	(c)	






(d) 







(e) 








5.	Draw and name the shapes of the following species indicating the bond angles:
	(i)	CO2






	(ii)	CCl4





	(iii)	PCl5





	(iv)	SF6






	(v)	





6.	Give a confirmatory test for each of the following ions:

	(i)	Ca2+ (aq)





	(ii)	Ba2+ (aq)





	(iii)	Cr3+ (aq)




	(iv)	Fe2+ (aq)




	(v)	Mn2+ (aq)





7.	Complete the table below for Diagonal relationship between lithium and magnesium.
	
	Li & Mg

	Rest of group II elements (Ca, Sr & Ba)

	(i)




	(i)

	(ii)





	(ii)

	(iii)




	(iii)

	(iv)





	(iv)

	(v)





	(v)


8.	The osmotic pressure of a solution containing 1.40g of a polymer X per 100cm3 of a solution is 1200Nm-2 at 25oC.
	(a)	Calculate the relative molecular mass of X.				(04 marks)






(b)	Determine the number of monomers in X. (The molecular mass of the monomer of X is 28)							(01 mark)






9.	(a)	One of the properties of transition metals is complex ion formation.
		(i)	Define the term ‘complex ion’				(02 marks)




		(ii)	Explain why transition metals form many complexes.	(02 marks)






(b)	Fe (CN) and (CuCl4)2-		are complexes formed by iron and copper respectively. State:
	(i)	The oxidation state of iron


	(ii)	The co-ordination number of copper.


10.	1.00dm3 of aqueous solution contains 5.00g of butanoic acid. Calculate the mass of butanoic extracted when the solution was shaken:
	(a)	With 50cm3 of solvent P (KD = 40)					(03 marks)
			




(b)	Twice with 25cm3 of solvent P.					(05 marks)









11.	Complete the following equations and in each case, outline a mechanism for the reaction.
	
(a)                          Conc.HNO3

Conc.H2SO4/60oC







(b) (CH3)2C = CH2Br		C2H5ONa+ / C2H5OH
Heat






(c)                      CH3COCl

AlCl3










12.	(a)	(i)	Write the electronic configuration of chromium atom.





		(ii)	State why chromium is classified as a transition element.





(b)	Write the formulae of all the possible isomers of chromium (III) chloride -6- water. CrCl3.6H2O





(c)	To an aqueous solution of chromium (III) chloride, was added ammonia solution drop wise until in excess.
	(i)	State what was observed.
		






		(ii)	Write equations for the reactions that took place.






13.	Name a reagent that can be used to distinguish between the following pairs of ions / compounds giving observations for each test.



	(a)		and	
		
			Reagent




			Observation





	(b)	Fe2+ (aq)	and 	Fe3+ (aq)
	
		Reagent





		Observation






	(c)		and	
		Reagent 





		Observation


(d) Ni2+ (aq)	and 	Cr3+ (aq)

Reagent





Observation
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