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1. Answer all the questions in the spaces provided in the question paper.
1. You are not allowed to start working with apparatus for the first 15 minutes of the 2 ¼ hours allowed for this paper. This time is to enable you to read the question paper and make sure you have the chemicals and apparatus that you may need. 
1. Mathematical tables and silent electronic calculators may be used.
1. All working MUST be clearly shown where necessary.
1. Mathematical tables and electronic calculators may be used .
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1. You are provided with solutions P and Q.  
· Soluton P is acidified potassium maganate (vii) (KMnO4) containing 3.16g per litre of solution . 
· Solution Q was prepared by dissolving 4.17g of solid FeSO4.XH2O in distilled water and the solution made to 250cm3 of solution.

You are required to determine the value of X in the formula FeSO4.XH2O.

Procedure:
· Place solution P in a burette. 
· Pipette 25cm3 of solution Q into a 250cm3 conical flask. 
· Titrate solution Q with solution P until a permanent pink colour just appears.

Record your results in table 1 below. Repeat the above procedure two more times.
Table I
	
	I
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution P used (cm3)
	
	
	



	(a)Calculate the average volume of solution P used 					(1mk)
	   ……………………………………………………………………………………….......
              …………………………………………………………………………………………….
              …………………………………………………………………………………………….
	(b) Determine the :

(i) Concentration of potassium manganate (vii) in moles per litre (K = 39, Mn = 55, O=16)  										(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) The number of moles of potassium manganate(vii) used .			(1mk)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
(c) Calculate the concentration of solution Q in g/litre 				(1mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(d) Given the ionic equation for the above reaction is 
MnO - 4  (aq) + 5Fe2+ (aq) + 8H+ (aq)            Mn2+ (aq)  + 5Fe3+ (aq)  + 4H2O (l)

Determine the number of moles of FeSO4.XH2O in 
	(i)25cm3 of solution Q 							(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


	(ii) 1000cm3 of solution Q 							  (1mk)
	………………………………………………………………………………………	………………………………………………………………………………………\	……………………………………………………………………………………..
Determine :
(i) The relative formula mass of FeSO4.XH2O 					(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) The value of X in the formula FeSO4.XH2O 
		(Fe = 56, S = 32, O=16, H=1) 				  (1mk)	
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. You are provided with solid D weighed exactly of 4.0g.
You are required to determine the solubility of solid D at different temperatures. 


Procedure 
(i) Fill a clean burette up to zero mark with distilled water.	
(ii) Transfer 4cm3 of distilled water to a boiling tube containing all the solid D. provided
(iii) Heat the mixture while stirring with the thermometer to a temperature of about 800C	When the entire solid will have dissolved.
(iv) Allow the solution to cool while stirring with thermometer. Note the temperature at which crystals start to appear and record the temperature in the table below.
(v) To the same solution, add 2cm3 of distilled water from the burette , heat the mixture while stirring with the thermometer to a temperature of about 800C when the entire solid will have dissolved.
(vi) Allow the mixture to cool and record the temperature at which crystals first appear in the table below.
(vii) Repeat the procedure three more times and record the temperature in the table.
(viii) Complete the table of solubility of solid D at different temperatures.

	Volume of water in boiling tube (cm3)
	Temperature at which crystals first appear(oC)
	Solubility of solid D in g/100g of water

	4
	
	

	6
	
	

	8
	
	

	10
	
	

	12
	
	



(a) On the grid provided plot the graph of solubility of solid D against temperature (3mks)







(b) Hence determine the mass of solid deposited when a solution is cooled from 55oC to 500c									         (1mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………........
(c) Use your graph to determine the temperature at which 80g of solid of solid D would dissolve in 100g of water 								(1mk)




3. You are provided with solid K perform the following tests and write your observations and inferences accordingly.
(a) Place solid K into a boiling tube and add 10cm3 of distilled water. Shake the boiling tube and filter the residue for test (b)

(i) To the first portion, add sodium hydroxide. Drop wise until in excess.

	OBSERVATIONS 
	INFERENCE

	 

                                           (1mk)
	

                                        (1mk) 



	(ii)To the 2nd portion, add ammonia solution drop wise until in excess
	OBSERVATIONS
	INFERENCE

	 

                                           (  ½ mk)
	

                                        (1mk) 









(iii)To the 3rd portion, add a few drops of Lead(ii)nitrate solution
	OBSERVATIONS 
	INFERENCE

	 

                                           ( ½ mk)
	

                                        ( 1 mk) 



(iii) To the  4th portion, added a few drops of acidified barium nitrate solution.

	OBSERVATIONS 
	INFERENCE

	 

                                           ( ½ mk)
	

                                        ( ½ mk) 






(b) Place the residue into a clean test tube and add dilute nitric(v) acid while shaking until the solid dissolves.
(i) To the 1st portion, add sodium hydroxide drop wise until in excess.
	OBSERVATIONS 
	INFERENCE

	 

                                           ( ½ mk)
	

                                        ( 1mk) 




(ii) To the 2nd portion, add ammonia solution drop wise until in excess.
	OBSERVATIONS 
	INFERENCE

	 

                                           ( 1 mk)
	

                                        ( ½ mk) 




(iii) To the 3rd portion, add a few drops of sodium sulphate solution.
	OBSERVATIONS 
	INFERENCE

	 

                                           ( ½ mk)
	

                                        ( ½ mk) 




(3B)You are provide with liquid W. Carry out the tests below. Record your observations and inferences in the spaces provided.

(a) To about 1cm3 of liquid W in a test – tube , add about 1cm3 of distilled water and shake.

	OBSERVATIONS 
	INFERENCE

	 

                                           ( 1 mk)
	

                                        ( 1mk) 


(b)  To about 1cm3 of liquid W in a test tube, add three drops of bromine water.

	OBSERVATIONS 
	INFERENCE

	 

                                           ( ½ mk)
	

                                        (1mk) 



(c) To about 2cm3 of liquid W in a test – tube add 1cm3 of acidified potassium chromate(vi). Warm the mixture gently and allow to stand for a minute.

	OBSERVATIONS 
	INFERENCE

	 

                                           (1mk)
	

                                        (2mks) 




(d) To a bout 2cm3 of liquid W in a test tube. Add all solid sodium hydrogen carbonate
	OBSERVATIONS 
	INFERENCE

	 

                                           (1mk)
	

                                        ( ½ mk) 



1
