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This paper consists of  7  printed pages. Candidates must check the question paper to ensure that all pages are printed as indicted and no questions are missing.
1. You are provided with;

   -Aqueous  hydrochloric acid, solution A in a beaker.
   -Solution C containing 4.9g of H2SO4 per litre.
   -Aqueous sodium hydroxide, solution D.
   -Phenolphthalein indicator.

You are required to;

  -Standardise  the sodium hydroxide, solution D.
  -Use the standardized solution to determine the concentration of solution A.

PROCEDURE 1

Fill the burette with solution C. Pipette 25 cm3 of solution D  into a conical flask. Titrate using phenolphthalein indicator. Record your results in the table 1 below.

Table 1

	Titration number
	1
	2
	3

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution C (cm3)
	
	
	


                  (4 marks)

(a) Calculate the average volume of solution C. 						        (1 mark)











(b) Calculate the  concentration of the dibasic acid, solution C in moles/litre (S = 32, O = 16, H = 1) 
   												     (1 mark)








(c) Calculate the number of moles solution C used. 						       (1 mark)









(d) Calculate the number of moles of solution D in the above experiment that were present in 25cm3. 
      (1 mark)








(e) Calculate the concentration of solution D in moles per litre.                                               (1 mark)








 PROCEDURE II

Using a measuring cylinder, measure 90cm3 of distilled water and place it into a 250 cm3 beaker and then add 10 cm3 of solution A. Using a measuring cylinder, mix the solution well and  label it as solution B. Pipette 25 cm3 of solution D into a conical flask. Titrate using phenolphthalein indicator.
	Titration number
	1
	2
	3

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution B (cm3)
	
	
	



Record your results in the table II below.

       (4 marks)


(a) Calculate the average volume of solution used in cm3.                                                            (1 mark)







(b) (i) Calculate the number of moles of sodium hydroxide, in solution D used.                          (1 mark)






     (ii) Calculate the moles of the diluted acid that reacted completely with 25 cm3 of sodium hydroxide. 
        (1 mark)






(c) Calculate the number of moles of the diluted acid in 100 cm3 of the solution.                        (1 mark)







(d) Calculate the concentration of the original hydrochloric acid, solution A in moles per litre.
      (2 marks)





2. You are provided with:-
    0.2M copper (II) sulphate solution W
    1.7g of solid X which is iron powder

You are required to determine molar heat of displacement of copper by solid X.

PROCEDURE

(i) Measure accurately 25.0 cm3 of copper (II) sulphate solution W using a measuring cylinder and 
      transfer it into 100 cm3 plastic beaker.

(ii) Using a thermometer, measure the initial temperature of copper(II) sulphate solution W and record 
      it in the table below.
(iii) Add 1.7g of solid X into the beaker containing copper(II)sulphate solution W and stir the mixture 
       carefully with the thermometer and not the highest temperature attained in this reaction and record 
       it in the table below.

	Initial temperature of copper(II) sulphate solution T1(0C)

	

	Highest temperature of the mixture T2(0C)

	

	Change in temperature  ΔT(0C)

	


       (3 marks)

(a) Calculate:

(i) the number of moles copper (II) sulphate solution W used.                                                    (1 mark)









(ii) the number of moles of solid X used. (X = 56)                                                                     (1 mark)








(iii) the molar heat of displacement of copper by solid X. Given that specific heat capacity of water to 
       be 4.2J/g/0C, and assume density of solution to 1g/cm3.  				    (3 marks)











(b) Explain why the theoretical value of molar heat of displacement is higher than experimental value. 
     (2 marks)









3. You are provided with solid G. Carry out the tests in the table below to identify the cations and 
    anions in solid G. Record your observations and inferences in the spaces provided.

	Tests
	Observations
	Inferences

	(a) Place a solid G in a test tube    
      and heat gently then strongly.
	


 
                                  

                                  (1 mark)
	



                               

                                   (1 mark)

	(b) (i) Place a little of solid G in 
          a test tube and add about 
         10 cm3 of distilled water 
         and shake.
	



                                

                                 (1 mark)
	



                                   

                                   (1 mark)

	(ii) Divide the mixture above 
      into four portions.
     To the first portion add a little 
     sodium hydroxide solution, 
     shake the tube, then add 
    excess sodium hydroxide 
     solution.
	





                                   (1 mark)
	





                                   (1 mark)

	(iii) To the second portion add a 
        little nitric (V) acid.
	



                                  


                             (1 mark)
	



                                   
                                  

                                   (1 mark)






	Test
	Observations
	Inferences

	(iv) To the third portion add a 
       little Barium chloride 
       solution.
	



                                   (1 mark)
	



                                   (1 mark)

	(c) Wet a clear metallic spatula 
      with distilled water. Touch 
      the remaining solid with it. 
      Put it in a non-luminous 
      Bunsen burn flame.
	



                               
                                   (1 mark)
	




                                   (1 mark)
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