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This paper consists of 7 printed pages. Candidates should check to ascertain that all pages are printed as indicated and that no questions are missing.

1.        You are provided with:

1.0M Hydrochloric acid; solution T 

0.5M sodium hydroxide; solution S

Anhydrous sodium carbonate of unknown mass; solid V

You are required to determine the mass of sodium carbonate that was used in the experiment.

Procedure

Measure 60cm3 portion of 1M hydrochloric acid using a measuring cylinder and transfer it to 100cm3 beaker. Add all sodium carbonate (Solid V) to the acid in the beaker and stir gently. Leave the mixture for 3 minutes until there is no effervescence. Transfer the mixture into a clean 100ml-measuring cylinder and add distilled water to make 100cm3 of the solution. Transfer all the solution into 250cm3 beaker and shake well. Label this solution W. Fill the burette with solution S. Pipette 25.0cm3 of solution W and transfer to a conical flask. Add 2-3 drops of phenolphthalein indicator and titrate with solution S. Record your results in table I given.

(a) Table I









             (4mks)

	Titration  
	I
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution S used (cm3)
	
	
	


 (b) Determine the average volume of solution S used

          

              (1mk)

………………………………………………………………………………………………………

(c) Calculate the number of moles of sodium hydroxide (Solution S) used.   
            (1½ mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
 (d) Find the number of moles of hydrochloric acid in 25.0cm3 of solution W             (1½ mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(e) Determine the number of moles of hydrochloric acid in 100cm3 of solution W          (1½ mks)

(f) Calculate the number of moles of hydrochloric acid in the original 60cm3 of solution (1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….......................……………………………………
(g) Calculate the number of moles of hydrochloric acid that reacted with sodium carbonate (1mk)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….....................…
(h) Determine the mass of sodium carbonate that reacted with the acid (Na=23, C=12, O=16) 











(1½ mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….....................……………………
2.      You are provided with:

0.9M of sodium hydroxide, solution X

0.5M of oxalic acid, solution Y

You are required to determine the molar heat of neutralization of sodium hydroxide 

Procedure I

Place six test tubes in a test tube rack. Using a 10cm3 measuring cylinder, measure 10cm3 of solution Y and place them into each of the test tubes. Measure 50cm3 of solution X using a measuring cylinder and place into 200cm3 beaker. Measure the temperature of solution X in the beaker and record the steady value in table II. Put first portion of the 10cm3 of solution Y from the test tube into the beaker containing 50cm3 solution X. Stir the mixture carefully using a thermometer and record the highest temperature in table II given.

Pour the second portion of solution Y into the mixture in the beaker, stir and record the highest temperature of this mixture in the table II. Continue this procedure using the remaining portions of solution Y to complete table II.

(i) Table II









             (4mks)

	Total volume of Y added (cm3)
	0
	10
	20
	30
	40
	50
	60

	Volume of X (cm3)
	
	
	
	
	
	
	

	Temperature (0C)
	
	
	
	
	
	
	


 (ii) On the grid provided, plot a graph of temperature (y-axis) against volume of solution Y added.





                                 


            (3mks) 

(iii) From the graph, find: 

(a) The volume of solution Y required to neutralize 50cm3 of sodium hydroxide solution X (½mks)

 ……………………………………………………………………………………………………... 
(b) The highest temperature change ΔT  

          



             (½mk)

……………………………………………………………………………………....…………………
(iv) Calculate the heat change of reaction (Assume density of mixture = 1g/cm3 and specific            heat capacity = 4.2Jg-1k-1) 


                                 

             (1½ mks)
……………………………………………………………………………………………………………………………………………………………………………………………….............………………

(v) Find the number of moles of sodium hydroxide solution X used
         

              (1mk)

…………………………………………………………………………………………………………………………………………………………………………………………………….............…………
………………………………………………………………………………………………………
(vi) Determine the molar heat of neutralization of sodium hydroxide, solution X                (2mks)

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

3. You are provided with solid Z. Carry out tests below. Record your observations and inferences in the spaces provided.

(a) Place solid Z in a test tube add about 10cm3 of distilled water and shake to dissolve. Divide the resultant solution into 6 portions and use them for tests below

	Observations
	Inferences

	                                                                  (1mk)
	(1mk)


 (i) To the first portion add dilute sodium hydroxide dropwise until in excess

	Observations
	Inferences

	(1mk)
	(1mk)


 (ii) To the second portion add aqueous ammonia dropwise until in excess

	Observations
	Inferences

	(1mk)
	(1mk)


(iii) To the third portion add a few drops of dilute hydrochloric acid and warm to almost boiling 
	Observations
	Inferences

	(1mk)
	(1mk)


(iv) To the fourth portion add a few drops of barium chloride solution

	Observations
	Inferences

	(1mk)
	(1mk)


 (v) To the fifth portion add drops of potassium iodide solution until in excess

	Observations
	Inferences

	(1mk)
	(1mk)


(vi) To the sixth portion add a few drops of sodium sulphate solution

	Observations
	Inferences

	(1mk)
	(1mk)


4. You are provided with solid F. Carry out the tests below and record your observations and inferences in the spaces provided

(a)(i) Using a metallic spatula, heat half of solid F in a non-luminous Bunsen burner flame for some time then remove when it ignites

	Observations
	Inferences

	(1mk)
	(1mk)


(ii) Put  a half spatula  endful of solid F into a boiling tube. Add about 10cm3 of distilled water and shake vigorously

	Observations
	Inferences

	(1mk)
	(1mk)


 (b) Divide the resulting solution formed in a(ii) above into four portions.

(i) To the first portion, add universal indicator solution and determine its PH

	Observations
	Inferences

	(1mk)
	(1mk)


(ii) To the second portion, add two drops of acidified potassium chromate (VI) solution, shake vigorously.

	Observations
	Inferences

	(1mk)
	(1mk)


(iii) To the third portion, add sodium hydrogen carbonate
	Observations
	Inferences

	(1mk)
	(1mk)
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