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i) FOR EXAMINERS USE ONLY
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	2
	12
	

	3
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	40
	



1. You are provided with:
· Solution A, containing 4.0gdm-3 of sodium hydroxide
· Solution B, hydrochloric acid
You are required to:
(i) Standardize solution B, hydrochloric acid.
(ii) Determine the mass composition of the salt mixture

PROCEDURE 1
1. Fill the burette with solution B
2. Pipette 25 cm3 of solution A into a clean dry conical flask. Then add 2 -3 drops of phenolphthalein indicator.
3. Titrate solution A solution with solution B. Record your results in the table below.
4. Repeat the procedure two more times to retain concord and values.

TABLE 1											(3 marks)
	Titration number
	

	

	


	Final burette reading (cm3)
	
	
	

	Initial burette reading(cm3)
	
	
	

	Volume of acid used (cm3)
	
	
	



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




 
(b) Find;
(i) Moles of sodium hydroxide that reacted with the acid.                        				(2 marks)







 
(ii) Moles of hydrochloric acid present in the average volume.                				(1mark)
 




(iii) Molarity of the acid                                                                                			(1mark)





b) You are provided with 4.5g of oxalic acid labelled solid C in a boiling tube. You are required to determine the solubility of solid C at different temperatures.
PROCEDURE II
i) Place distilled water in a clean burette.
ii) Using the burette add 4 cm3 of distilled water to solid C in the boiling tube.
iii) Heat the mixture while stirring with the thermometer gently to about 750C until all the solid dissolves.
iv) Allow the solution to cool while stirring with the thermometer and note the temperature at which crystals of solid C start to appear. Record the temperature in table II below.
v) Using the burette, add 2 cm3 of distilled water to the contents of the boiling tube. Heat the mixture while stirring with the thermometer until all the solid dissolves.
vi) Allow the mixture to cool while stirring and record the temperature at which crystals just start to appear.
vii) Repeat the procedure (V & V1) above and record the temperature in the table until the volume of distilled water reaches 12 cm3.
	Volume of distilled water in the boiling tube cm3.
	Temperature in 0C at which crystals first appear.
	Solution of solid C in g/100g of water.

	4
	
	

	6
	
	

	8
	
	

	10
	
	

	12
	
	


a) Complete the table by calculating the solubility of solid C in g/100g of water.		(5mk)
b) i)	On the grid provided, plot a graph of solubility of solid C against temperature.	(3mks)







[image: ]
ii) 	Using your graph determine the temperature at which 100g of solid C would dissolve in 100 cm3 of water.										(1mk)






2) You are provided with solid X which is a mixture of two compounds, carry out the tests below, record your observations and inferences in the table shown.
i) Place a spatulaful of solid X in a boiling tube. Add about 10cm3 of distilled water, shake the mixture well and then filter. Wash the residue by adding distilled water.  Preserve both the filtrate and the residue.
	Observation
	Inferences


                        1 mk						1mk


ii) To about 2 cm3 of the filtrate add 3 – 4 drops of Barium nitrate followed by a few drops of dilute nitric (V) acid solution.
	Observation
	Inferences



		
						(1mk)						(1mk)
iii) To about 2 cm3 of the filtrate add sodium hydroxide dropwise until in excess.
	Observation
	Inferences




				(1mk)						(1mk)
b. i) 	Remove the residue from the filter paper and put it in the boiling tube. Add about 6 cm3 of dilute nitric (V) acid until all the solid dissolves
	Observation
	Inferences



							
						(1mk)						(1mk)
ii) 	To about 2 cm3 of the solution formed in b(i) above add sodium hydroxide drop wise until in excess.
	Observation
	Inferences



	
						(1mk)						(1mk)
iii) To another 2 cm3 portion of the solution formed in (i) above add 4 -5 drops of dilute hydrochloric acid and warm the mixture.
	Observation
	Inferences




				(1mk)						1 mk)	

[bookmark: _GoBack]
3) You are provided with:-
i) 	Solid M
ii) Universal indicator and pH chart.
iv) Distilled water
v) Metallic spatula
vi) Sodium carbonate powder
Solid M is suspected to be an unsaturated organic acid.
From the reagent provided select and describe three tests that could be carried out to confirm if solid M is unsaturated organic acid. Write the tests and expected observations in the spaces provided.
	TEST I
	EXPECTED OBSERVATION

	


(1/2mk)
	


(1/2mk)


	TEST II
	EXPECTED OBSERVATION

	



(1mk)
	


(1/2mk)



	TEST III
	EXPECTED OBSERVATION

	


(1mk)
	


(1/2mk)



b) Carry out the tests described in (a) using solid M and record the observations and inferences in the spaces provided.
Test 1
	Observations
	Inferences



	
						(1mk)						(1 mk)
Test II
	Observations
	Inferences



	
					1 mk				1 mk
Test III
	Observations
	Inferences



	
						(1mk)						(1 mk)
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