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1. You are provided with:
5.0g of solid R which is a hydrated acid with formula H2C2O4.nH2O
Solution Q which is 0.25M NaOH
 You are required to determine the 
(i) Solubility of R
(ii) The value of n in the formula H2C2O4.nH2O
Procedure I
Fill the burette with distilled water
Place solid R in a clean boing tube
Transfer 4cm3 of distilled water from the burette into the boiling tube containing solid R.  Heat the mixture while stirring carefully with thermometer to a temperature of 80oC.  Allow the solution to cool while stirring with thermometer.  Record the temperature at which crystals start to form in the table 1 below.
Add a further 2cm3 of distilled water from the burette to the mixture.  Repeat the procedure above by adding 2cm3 of distilled water and record the crystallization temperature after every experiment.  Complete table 1 below by adding volumes of distilled water as indicated from table 1.  PRESERVE THE CONTENTS OF THE BOILING TUBE TO BE USED IN PROCEDURE II
Table 1
	Volume of distilled water
	Crystallization temperature (oC)
	Solubility of solid R in g/100g water

	4
	
	

	6
	
	

	8
	
	

	10
	
	

	12
	
	


 											(6mks)





a) On the grid provided, plot a graph of solubility of solid R (vertical axis against temperature.									(3mks)
[image: ]
b) From the graph determine
(i) The solubility of solid R at 55oC.						(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) The temperature at which 40g of R dissolves in 50g of water.		(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Procedure II
Transfer the contents of the boiling tube in procedure I to clean 250ml volumetric flask.
Add distilled water to the mark.
Label this as solution P.
Fill the burette with solution P
Pipette 25cm3 of solution Q into a clean conical flask.  Add two drops of phenolphthalein indicator.  Titrate solution P against solution Q until pink colour just changes to colourless.  Record your results to the table II below.  Repeat the procedure, two more times to complete that table II.
Table II
	
	I
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of P used (cm3)  
	
	
	


											(4mks)
Calculate:
a) Average volume of solution P used.						(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

b) Moles of solution Q used.							(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
c) Moles of P used given that 2 moles of solution Q reacts with 1 mole of solution P. (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
d) Concentration of solution P in moles per litre.					(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

e) The value of n in the formula C2H2O4.nH2O (C = 12, O = 16, H = 1)		(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2(a)	You are provided with solid T.  Put all solid T in a clean boiling tube.  Add about 10cm3 of distilled water and shake.  Filter the resultant mixture in a clean boiling tube.  PRESERVE THE CONTENTS OF FILTER PAPER FOR USE IN PROCEDURE 2 (B) BELOW.  Divide the filtrate into 3 portions of about 2cm3.

	Observations
	Inferences

	



                                                               (1mk)
	



                                                                (1mk)



(i) To the first portion add two drops of Lead (II) nitrate solution.

	Observations
	Inferences

	



                                                               (1mk)
	



                                                                (1mk)



(ii) To the second portion add three drops of acidified Barium nitrate solution.
	Observations
	Inferences

	




                                                               (½ mk)
	




                                                              (½ mk)



(iii) To the third portion add aqueous ammonia dropwise until in excess
	Observations
	Inferences

	




                                                               (1mk)
	




                                                               (½ mk)







(b)	Using spatula scoop the contents of the filter paper and transfer it in a clean boiling tube.  Add about 6cm3 of 2M HNO3 provided.  Divide the resultant mixture into two portions of about 2cm3.
	Observations
	Inferences

	




                                                               (1mk)
	




                                                                (1mk)



(i) To about 2cm3 portion add sodium hydroxide dropwise until in excess.
	Observations
	Inferences

	




                                                               (1mk)
	




                                                                (1mk)



(ii) To the second portion add two drops of potassium iodide solution
	Observations
	Inferences

	




                                                               (½ mk)
	




                                                              (½ mk)



3 You are provided with solid S.  Use it to answer the questions that follow.
a) Describe the appearance of solid S.							(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Place all solid S into a clean boiling tube and add about 8cm3 of distilled water and shake.  Divide the resulting mixture into three portions of about 2cm3.
	Observations
	Inferences

	





                                                               (1mk)
	





                                                                (½mk)





(i) To the first portion add 2 drops of acidified potassium manganate (VII) and warm.
	Observations
	Inferences

	




                                                               (1mk)
	




                                                                (1mk)



(ii) To the second portion, add magnesium ribbon provided
	Observations
	Inferences

	




                                                               (1mk)
	




                                                                (1mk)



(c(i)	Describe how the PH of the third portion can be determined.			(1mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
ii)	Carry out the actual test in (c(i) above and record the observation and inference.
	Observations
	Inferences

	




                                                              (½mk)
	




                                                               (½mk)
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