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                                                                   For examiners’ use only
	question
	Maximum score
	Candidate’s score

	1
	
9
	

	2
	
13
	

	3
	
18
	

	TOTAL
	
40
	


 
INSTRUCTIONS
Write all your answers in the spaces provided.
Show all your work.
Mathematical tables and electronic calculators may be used 

You are provided with:
Solution A ( 16.284g of FeSO4.7H20 dissolved in 1000cm3 of solution.)
Solution B (2.94g of K2X dissolved in a litre of solution.)
1. You are required to determine percentage composition of potassium in K2X

a) PROCEDURE.
Pipette 25.0cm3 of A into a conical flask, add five drops of the indicator provided into the flask. Fill the burette with solution B. Titrate solution A with B until purple colour just appears. Record the results in table 1 below. Repeat the procedure and fill the table.




								Table1
	
	I
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of B used (cm3) 
	
	
	


									              (3marks)
i. Calculate the average volume.						              (1mark)



ii. Find the number of moles of A in 25cm3 solution (Fe=56, O=16, S=32, H=1)         ( 1marks)



iii. Given that one mole of potassium K2X reacts with six moles of FeSO4.7H20, calculate the number of moles of K2X  in the average volume. 				(1marks)



iv. Calculate the concentration of solution B in moles per litre.  			(1mark)




v. Find the relative molar mass of K2X.    					              (1mark)


vi. Given that K=39, calculate the percentage composition of potassium in K2X.    	 (1mark).



2. PROCEDURE 2
You are provided with:
Solid C (2g of dibasic acid H2X)
Solution D (1.27M sodium hydroxide solution)
You are required to determine the relative molecular mass of H2X hence its molar heat of solution.
Procedure 2 (a)
Measure 25.0cm3 of water into a 100cm3 plastic beaker. Measure its temperature and record it in table 2 below. Add all the solid C provided into the beaker. Stir the mixture with a thermometer to dissolve the solid. Record the steady final temperature reached by the mixture. Fill the table. Keep the mixture in the beaker for procedure 2 (b) below. Label it as solution E.
				Table 2
	Initial temperature (C0)
	

	Final temperature (C0)
	

	Temperature change 
	


								                   (2marks)
Procedure 2(b)
Place solution D in a burette. Measure the temperature of solution E and record it in table 3 below. Pour out 5cm3 of E from the burette into the D. Stir the mixture slowly with a thermometer and record the final temperature reached. Immediately after recording, pour out another 5cm3 of D into the beaker and record the next final temperature reached. Repeat the procedure with the volumes shown in the table. Fill the table.

				Table 3
	Volume of D added (cm3)
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5

	Total volume of D added (cm3)
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	Final temp of mixture (cm3)
	
	
	
	
	
	
	
	
	
	


											(3marks)
i. Draw a graph of total volume of D (horizontal axis) against temperature           (3marks)

ii. From your graph determine the volume of sodium hydroxide required to neutralise solution E 					                                                                                ( 1marks)



iii. How many moles of sodium hydroxide are required to neutralise E?     (1mark)



iv. Calculate the number of moles of H2X neutralised by sodium hydroxide. (1mark)


v. Calculate the relative molecular mass of H2X.             			     (1mark)


vi. Find the molar heat of solution of H2X. (Specific heat capacity of water = 4.2jg-1cm-3, density of water = 1g cm-3.)     							         (1marks)



3.     (a)  You are provided with solution F.  Carry out the following tests below and write the 
           observations and inferences in the spaces provided.

(i) Observe solution F.

Observations                                                Inferences
	



                      

                             (½mark)
	





            (½mark)



(ii) Divide the solution into five equal portions.  To the first portion add ammonia solution dropwise until in excess.

Observations                                                Inferences
	



                      

                             (1mark)
	





(1mark)



          (iii)  To the second portion add sodium hydroxide dropwise until in excess
Observations                                                Inferences
	



                      

                             (1mark)
	





            (1mark)



  (iv)   To the third portion add 2cm3 of chlorine water.
Observations                                                Inferences
	



                      

                            
                     (½mark)
	





     
          (½mark)




    (v)  To the fourth portion add 2 cm3 of bromine water.
Observations                                                Inferences
	



                      

                             (½mark)
	





         (½mark)  



 (vi) To the fifth portion add 2cm3 iron (III) chloride solution.


Observations                                                Inferences
	



                      

                             (1mark)
	





            (1mark)


					                            
(b) You are provided with solid G carry out the tests below and write the observations and inferences in the spaces provided.
i. Put half of solid G provided in a dry clean metallic spatula in a bunsen flame and ignite it.
	             Observations 



(1mark)
	            Inferences 



        (1mark)


ii. Put the other half into a clean boiling tube and add 8cm3 of water, shake the mixture. Divide the mixture into three portions.
	             Observations 


(½mark)
	            Inferences 


  (½mark)



iii. To the first portion add four drops of bromine water and warm the mixture.
	             Observations 



(1mark)
	            Inferences 



        (1mark)



iv. To the second portion add two drops of acidified potassium manganate (vii).
	             Observations 



(1mark)
	            Inferences 



        (1mark)



v. To the second portion sodium hydrogen carbonate provided.
	             Observations 



(1mark)
	            Inferences 



(1mark)



7

