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Instructions to candidates
· Answer all questions
· Record your answers on this question paper in the spaces provided.
· Mathematical tables, slide rules and silent non-programmable calculators may be used.
· Reference books (i.e. text books, books on qualitative analysis, etc.) should not be used.
· Candidates are not allowed to start working with the apparatus for the first 15 minutes. This time is to enable candidates to read the question paper and make sure they have all the apparatus and chemicals thatthey may need.
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1. You are provided with the following solutions;
FA1; which is a mixture of oxalic acid, H2C2O4 and 0.67g of an oxalate, M2C2O4, dissolved in water to make 250cm3 of solution.
FA2; 0.1M sodium hydroxide solution.
FA3; 0.02M solution of potassium permanganate.
1M sulphuric acid.

You are required to determine the molar concentration of oxalic acid hence the value of M in M2C2O4.

Theory. 
When a mixture of oxalic acid and a salt of the acid is titrated with sodium hydroxide solution, only the acid reacts. This is an acid-base reaction whose end point can be marked by use of phenolphthalein indicator.
H2C2O4(aq) + 2NaOH(aq) 			 Na2C2O4(aq) + 2H2O(l)

The concentration of oxalic acid can be determined.
But when the mixture is acidified and titrated with a solution of potassium permanganate, both the oxalic acid and metal oxalate react. This is a redox reaction. 
2MnO4-(aq) + 5C2O42-(aq) + 16H+(aq) 		2Mn2+(aq) + 10CO2(g) +8H2O(l)
The total molar concentration of the oxalate ions can be determined.

Procedure. 
(a) Pipette 25.0cm3 of FA1, add 2 drops of phenolphthalein indicator and titrate with FA2. Repeat the procedure to obtain consistent titre values. Record your results in table Ibelow.
(b) Pipette 25.0cm3 of FA1, add an equal volume of 1M sulphuric acid and heat to about 800C.  Titrate the hot solution immediately with FA3 until a permanent pink colouration occurs. Repeat the procedure to obtain consistent titre values. Record your results in table II below.

Volume of pipette used .................................................................................................... cm3
TABLE I
	
Final burette reading (cm3)
	
	
	

	
Initial burette reading (cm3)
	
	
	

	
Volume of FA2 used (cm3)
	
	
	



Values used to calculate the average volume of FA2 used
........................................................................................................................................................................
Average volume of FA2 used
................................................................................................................................................................................................................................................................................................................................................

TABLE II
	
Final burette reading (cm3)
	
	
	

	
Initial burette reading (cm3)
	
	
	

	
Volume of FA3used (cm3)
	
	
	



Values used to calculate the average volume of FA3 used
........................................................................................................................................................................
Average volume of FA3 used
................................................................................................................................................................................................................................................................................................................................................
(c) Determine the molar concentration (molarity) of 
(i) Oxalic acid.
....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
(ii) Metal oxalate, M2C2O4................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
(d) Hence determine the value of the R.A.M of M.
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................














2. You are provided with substance L which contains two cations and two anions. You are required to identify the cations and anions in L. Carry out the tests below and record your observations and deductions in the table below. Where a gas(es) is evolved, it should be identified. 
	TESTS 
	OBSERVATIONS 
	DEDUCTIONS 

	a) Heat a spatula endful of L in a hard glass test tube first gently and then more strongly until there is no further change. 
	




	

	b) Put three spatula endfuls of L in a test tube. Add about 3cm3 of water and shake vigorously. Then add dilute sodium hydroxide solution dropwise until in excess and filer. Keep both filtrate and residue. 
	
	

	c) To the filtrate, add dilute nitric acid dropwise until the solution just becomes acidic. Then divide the resultant solution into seven parts 
i) To the first part, add dilute sodium solution dropwise until in excess. 
	
	

	ii) To the second part of the acidic solution, add aqueous ammonia dropwise until in excess. 
	


	




	iii) Use the third part to carry out a test of your own to confirm one of the cations in L
	
	



	iv) To the forth part, add about 1cm3 of lead (II) nitrate and warm. 
	
	



	v) To the fifth part of the acidic solution, carry out a test of your own to confirm one of the anions I 
	
	


	vi) To the sixth part, add 3-4 drops of the concentrated sulphiric acid followed by 4 drops of ethanol and heat
	
	

	vii) Use the seventh part to carry out a test of your own to confirm the second anion in L. 
	
	

	d) To the residue, add dilute hydrochloric acid until there is no further change. Divide the solution into three portions. 

i) To the first portion, add dilute sodium hydroxide solution dropwise until in excess 
	
	

	ii) To the second portion, add aqueous ammonia solution dropwise until in excess
	
	




	iii) To the third portion, add about 3-4 drops of Potassium iodide solution followed by excess Sodium thiosulphate solution 
	
	



e) Identify the;
i) Cation in L…………………………………………………..and……………………………………………….

ii) Anions in L………………………………………………….and………………………………………………..




3. You are provided with an organic compound K. You are required to determine the functional group and comment on the nature of K. Carry out the following tests on K and record your observations and deductions in the table below. Where a gas(es) is / are evolved, it must be identified.
	TESTS
	OBSERVATIONS
	DEDUCTIONS

	(a) Burn a small amount of K on a spatula end.
	
	

	(b) To about 3 cm3 of K in a test tube, add about 2 cm3 of water and shake. Test with litmus. Divide the resultant mixture into six parts.
	
	

	(i) To the first part, add 3-4 drops of sodium carbonate solution
	
	

	(ii) To the second part, add 3-4 drops of neutral iron (iii) chloride solution. 
	
	

	(iii)  To the third part, add 2-3 drops of Brady’s reagent. 
	
	

	(iv) To the fourth part, add 2-3 cm3 of acidified potassium permanganate solution and heat. Divide the resultant mixture into two parts.
	
	

	· To the first part, add 3-4 cm3 of Brady’s reagent.
	
	

	· To the second part, add Tollen’s reagent and warm
	
	

	(v) To the fifth part of solution from (b) add 2-3 drops of concentrated sulphuric acid followed by 1 cm3 of ethanoic acid and heat. Allow to cool.
	
	

	(vi) To the sixth part of solution, add iodine solution drop wise until the brown colour of iodine just disappears then warm and allow cooling. 
	
	



Comment on the nature of K.
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