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1  	You are provided with;
·  Solution K, hydrochloric acid
· Solution L, containing 2g per litre of sodium hydroxide.
· 0.5 g of an impure calcium carbonate, solid N.
· You are required to determine the : 
 (a)Concentration of solution K in moles per litre.
 (b) Percentage purity of calcium carbonate, solid N
	
     Procedure I
     Fill the burette with hydrochloric acid, solution K. pipette 25cm3 of sodium hydroxide, solution L 
into a  conical flask. Add 2-3 drops of phenolphthalein indicator and titrate. Record the results  in
the table. Repeat the procedure two more times.
	Table 1
	I 
	II
	III 

	Final  burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution Kused (cm3)
	
	
	



                                                                                                                                                               4mks
  (a) What is the average volume of solution K used 	(1mk)
            …………………………………………………………………………………………………..….
            ……………………………………………………………………………………………………..
(b) Determine the concentration of solution L in moles per litre. (1mk( Na= 23,O = 16, H = 1)

            ……………………………………………………………………………………………………..
            ……………………………………………………………………………………………………..
      c) Determine the number of moles of solution L that reacted with solution K(1mk)

            ……………………………………………………………………………………………………..
           ……………………………………………………………………………………………………..          
       d)  Write the equation of the reaction that took place( 1mk)

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

        e) Calculate the number of moles of solution K that reacted( 1mk)

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

        (f) Calculate the concentration of solution K in  moles per litre. 	(1mk)
        ………………………………………………………………………………………………………..

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






      Procedure II
         Using a measuring cylinder, measure out 100cm3 of solid K into a 250ml beaker. Add all of solid N
into the  beaker containing solution K. Swirl the mixture and allow the reaction to proceed until  offervescence stops.  Label this as solution P. Fill the burette with solution P. pipette 25cm3 of solution L into a conical flask. Add 2-3 drops of phenolhthalein indicator and titrate. Record your results in table II below repeat the titration two more times and complete the table 


	Table II
	I
	II
	III

	Final  burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution Pused (cm3)
	
	
	


                                                                                                                                        4mks

    (a) Determine the average volume of solution P used. 		1mk					
          …………………………………………………………………………………………….
          …………………………………………………………………………………………….
 (b) Calculate the number of moles of hydrochloric acid in solution P used. 	(1mk)
          ………………………………………………………………………………………….
          …………………………………………………………………………………………..
c) Determine the number of moles of hydrochloric acid in 100cm3 of solution P. 	(1mk)
          ……………………………………………………………………………………………..
         …………………………………………………………………………………………….
        d) Calculate the:
(i) Moles of hydrochloric acid in 100cm3 of the original hydrochloric acid solution K (1mk)
           ………………………………………………………………………………………………
          ……………………………………………………………………………………………….
         (ii) Moles of the hydrochloric acid that were used up in the reaction with solid N. 	(1mk
             ……………………………………………………………………………………………………
             …………………………………………………………………………………………………….
         (iii) Moles of calcium carbonate that reacted with hydrochloric acid.(1mk)
                …………………………………………………………………………………………………..
                …………………………………………………………………………………………………..
      e) Given that the relative formula  mass of calcium carbonate is 100,calculate the:
         (i) Mass of the calcium carbonate that reacted. 	(1mk)
               ……………………………………………………………………………………………………
               ……………………………………………………………………………………………………
              …………………………………………………………………………………………………….
       (ii) Percentage purity of the calcium carbonate, solid N. 		(1mk)
            ………………………………………………………………………………………………………
            ……………………………………………………………………………………………………….




2You are provided with solid T. Carry out the following tests and write your observations and inferences in the spaces provided.

Place all solid T in a boiling tube. Add about 6cm3 of distilled water to the solid T and shake the mixture well. Retain the mixture for use in the following tests.             
1. Dip a clean glass rod in the mixture obtained above and burn it on a Bunsen burner flame.
	Observation
	Inference

	



                                              (1 mark)
	



                                              (1 mark)



1. Divide the mixture in the boiling tube into 3 portions.

0. To the 1st  portion, add about 1cm3 of barium chloride solution. Retain the resulting mixture for use in (iii) below.
	Observation
	Inference

	



                                              (1 mark)
	



                                            (1 mark)



0. To the mixture in (ii) above, add about 4cm3 of dilute hydrochloric acid.
	Observation
	Inference

	



                                              (1 mark)
	



                                             (1 mark)




0. To the 3rd portion, add about 3 drops of acidified potassium manganate (VII) solution.
	Observation
	Inference

	



                                              (1 mark)
	



                                              (1 mark)






3.You are provided with solid J. Carry out the test below to identify the compound.

(a) Place ½ spatula of solid J in a hard test tube and heat strongly until no further change. Test the gas produced with litmus paper.
	Observation
	Inference

	



(1/2 mark)
	



[bookmark: _GoBack](1/2 mark)



(b) Place the remaining solid J into a clean boiling tube. Half fill it with distilled water and shake well. Divide the solution into four portions.
(i) To the first portion add dilute sodium hydroxide solution dropwise till in excess.
	Observation
	Inference

	



                                              (1 mark)
	



                                             (1 mark)



(ii) To the second portion add ammonia solution dropwise till in excess.
	Observation
	Inference

	



                                              (1 mark)
	



                                             (1 mark)



(iii)To the third portion add drops of dilute barium nitrate.
	Observation
	Inference

	



                                              (1 mark)
	



                                             (1 mark)



(iv)To the fourth portion add a few drops of dilute nitric acid followed by lead (II) nitrate 
solution and warm.
	Observation
	Inference

	



                                              (1 mark)
	



                                             (1 mark)


 Identify Compound J……………………………………….…                                      (1 mark)
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