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Instructions to Candidates 

Answer all questions 

Record your answers in the spaces provided only 

Candidates are not allowed to start work with the apparatus for the first 15 minutes
This is time is to enable candidates to read the question paper and make sure they have all the apparatus and chemicals they may need.
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1. You are provided with the following;

FA1; which is a solution containing 6.3g of oxalic acid dissolved in 1dm3 of 2M sulphuric acid.

FA2: which is a solution containing 3.2g of potassium manganate (VII) dissolved in 1dm3 of 2M sulphuric acid

Thermometer 

Stop clock.
You are required to determine the activation energy, Ea, of the reaction between oxalic acid and potassium manganate (VII) 

Procedure: 

(a) Measure and record the room temperature

(b) Measure 25cm3 of FA1 into a clean conical flask.

(c) Measure 25cm3 of FA2 into another conical flask or beaker.

(d) Heat solution FA1 to a temperature of 70oC, transfer it into a beaker and then immediately transfer FA2 into the hot solution of FA1 and start the stop clock. Shake the mixture gently 2 � 3 times and record the time taken for the solution to become colourless. 

(e) Repeat procedure (a) to (c) for temperatures 60oC, 50oC, 40oC, 30oC and at room temperature. 

Enter your results in the table below 
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RT is room temperature 
(a) Plot a graph of  -
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(b) From the graph determine the activation energy Ea for the reaction from the equations 

Slope = 
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2. You are provided with substance X which contains two cations and two anions. Carry out the following tests on X and record your observations and deductions in the table below. Identify any gases evolved.
	Tests 
	Observations 
	Deductions 

	(a) Heat two spatula endfuls of X in a dry test tube strongly until there is no further change. 

	
	

	(b) Transfer three spatula endfuls of X in a dry test tube and add about 5cm3 of distilled water. Shake and filter. Keep both the filtrate and residue. Divide the filtrate into four parts.
	
	

	(i) To the first portion add sodium hydroxide solution drop wise until in excess. Then warm the mixture. 


	
	

	(ii) To the second portion add 2 � 3 drops of barium nitrate solution followed by about 1cm3 of dilute nitric acid. 
	
	

	(iii) To the third portion add 3 � 4 drops of silver nitrate solution and divide the resultant solution into two parts.  
	
	

	To the first portion add ammonia solution dropwise until in excess 


	
	

	To the send portion add dilute nitric cid dropwise until in excess 


	
	

	(iv)  Use the fourth portion to confirm one of the anions in X. Record your test below. 


	
	

	(c) Wash the residue with water. Transfer it into a test tube and then add dilute nitric acid until there is no further change. Divide the resultant mixture into three parts.


	
	

	(i) To the first part add dilute sodium hydroxide solution dropwise until in excess. 


	
	

	(ii) To the second part add dilute ammonia solution dropwise until in excess.
 
	
	

	(iii) Use the third part to carry out a test of your choice to confirm the second cation in X 


	
	


(d) Identify 
(i) cations in X: ���������.. and ��������.

(ii) Anions in X: ���������. and ��������

3. You are provide with an organic substance Z. You are required to determine the nature of the substance. Carry out the following tests to identify Z. Record your observations and deductions in the table below.
	Tests 
	Observations 
	Deductions 

	(a) Burn a spatula endful of Z on a porcelain dish 


	
	

	(b) To about 2 � 3 drops of Z in a test tube, test with litmus. 


	
	

	(c) To about 0.5cm3 of Z, add 1 � 2 drops of iron (III) chloride solution. 


	
	

	(d) To about 0.5cm3 of Z, add sodium hydrogen carbonate solution .

	
	

	(e) To about 1cm3 of Z, add 3 � 4 drops of 2,4,- dinitro phenyl hydrazine solution

 
	
	

	(f) To about 0.5cm3 of Z add about 1cm3 of sodium hydrogen sulphite solution. 


	
	

	(g) To about 1cm3 of Z, add acidified potassium dichromate solution and warm. 


	
	

	(h) To about 3 drops of Z add 4cm3 of iodine solution followed by dropwise addition of dilute sodium hydroxide solution until the brown iodine colour just disappears  warm the mixture gently. 


	
	

	(i) To 1cm3 of silver nitrate solution, add 2 drops of sodium hydroxide. Then add ammonia solution dropwise until the precipitate just dissolves. Add 1cm3 of Z and warm. 


	
	


(j) Comment on the nature of Z 
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