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1. You are provided with:

· Acidified potassium Manganate (VII), KMnO4 solution A.

· Solution B containing 5.88g of Ammonium Iron (II) sulphate (NH4)2Fe(SO4).6H2Oin 250cm3 of solution.

· Solution C containing 4.54g of dibasic acid H2X.2H2O per litre of solution.

            You are required to:

a) Standardize the potassium Manganate (VII) solution A using ammonium Iron (II) sulphate solution B.

b) Use the standardized potassium Manganate (VII) solution to determine the concentration of dibasic acid H2X.2H2O and then find the formula mass of X.

             Procedure I

I. Place solution A in a clean burette.

II. Using the pipette and the pipette filler, place 25cm3 of solution B into the conical flask.

III. Titrate solution B with solution A until a permanent pink colour appears. Record your results in the table 1 below. 

Repeat the procedure two more times and complete the Table.                           (5 marks)
	
	I
	II
	III

	Final burette reading in (cm3)
	
	
	

	Initial burette reading in (cm3) 
	
	
	

	Volume of solution A used in (cm3)
	
	
	


           Calculate the: 
     (i)      Average volume of solution A used.
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……

     (ii)     Concentration of Ammonium Iron (II) sulphate solution in moles per litre. (N=14, 
               Fe= 56, H=1, S=32, O=16)                                                                                      (2 marks)         
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..                                                                                       
    (iii)     Number of moles of Iron (II) ions in 25cm3 of solution B.                                       (1 mark)
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

(iv) Using the ionic equation below, calculate the concentration of Manganate (VII) ions in 
                      solution A in moles per litre.                                                                                  (2 marks)                                                                                              
   MnO4- aq+ 5Fe2+aq  + 8H+ aq                        Mn2+aq + 5Fe2+ +4H2O

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

Procedure II

I. Using a clean pipette and a pipette filler, place 25cm3 of solution C into a conical flask.

II. Heat this solution to 60 OC and titrate the hot solution C with solution A until a permanent pink colour just appears while shaking the contents of the conical flask.
III. Record your results in table 2 below.
IV. Repeat the procedure two more times and complete the table.                                        (5 marks)
	
	I
	II
	III

	Final  burette reading in (cm3)
	
	
	

	Initial burette reading in (cm3)
	
	
	

	Volume of solution A used (cm3)
	
	
	


      Calculate the: 

   (a)     Average volume of solution A used.                                                                           
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

   (b)     Number of moles of Manganate (VII) ions used.                                                       (1 mark)
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

    (c)     Given that 2 moles of magnate (VII) ions react with 5 moles of the dibasic acid 
              H2X.2H2O, calculate the number of moles of the dibasic acid in 25cm3 of solution C.    
                                                                                                                                                 (1 mark)
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

    (d)     Concentration of dibasic acid in moles per litre                                                         (1 mark)
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

    (e)     Formula mass of X in Dibasic acid.H2X.2H2O (H=1, O=16)                                   (2 marks)
……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

……………………………………………………………………………………………………...……………………………………………………………………………………………………….………..

2.     You are provided with solid R. Carry out the following tests and record your observations and 
         inferences, in the spaces provided. 

(a)      Scoop a half a spatula of solid R using a clean dry spatula. Burn it in the blue part of 
              Bunsen burner flame.

	     Observation
	Inference

	  (1 mark) 
	 
 (1 mark)


   (b)    (i)    Place the remaining solid R into a boiling tube. Add 5cm3 of distilled water and shake 
                   to dissolve the solid.   

        Divide the resulting solution into three portions. 

	 Observation
	Inference

	 
 (1 mark) 
	  (1 mark)


 

(ii)  To the second portion, add three drops of acidified potassium chromate (VI) and 
                         warm gently. 

	  Observation
	Inference

	  (1 mark) 
	  (1 mark)


             (iii)   To the third portion, add three drops of acidified Potassium Manganate (VII) solution 
                       and warm gently. 

	  Observation
	Inference

	  (1 mark) 
	  (1 mark)


3. 
You are provided with solid S. Carry out the following tests and record your observations and inferences ,in the spaces provided. 


(a)     Describe the appearance of the solid. 

	  Observation
	Inference

	  (1 mark) 
	  (1 mark)


       (b)     Place all of solid S into boiling tube and add 10cm3 of distilled water. Shake to dissolve the
                 solid. Divide the resulting solution into five portions. 



   (i)     To the first portion add about 1cm3 of aqueous sodium sulphate solution. 

	  Observation
	Inference

	  (1 mark) 
	  (1 mark)


 

             (ii)      To the second portion. add about 1cm3 of aqueous lead nitrate solution. 

	Observation


	Inference

	 (1 mark)


	                                                                 (1 mark)


           (iii)      To the third portion, add about 1cm3 of sodium hydroxide solution followed by a piece 
                       of  aluminium foil. Warm gently and test the gas produced using blue and red litmus 
                       paper. 
	Observation


	Inferences 

	                                                                    (1 mark)
	                                                                                       (1 mark)


            (iv)       To the fourth portion, add aqueous ammonia solution drop wise until excess. 

	  Observation
	Inference

	 
 (1 mark) 
	  
(1 mark)


            (v)     To the fifth portion, add a few drops of dilute sulphuric (VI) acid.
	  Observation
	Inference

	 
 (1 mark) 
	 
 (1 mark)
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