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	Questions 
	Maximum score
	Candidate’s score

	1
	23
	

	2
	11
	

	3
	06
	


1.
You are provided with:


3.0g of dibasic acid H2X, solid W


Aqueous Sodium hydroxide solution K


Aqueous hydrochloric acid containing 7.3g per liter 


Solution M


You are required to:

Determine the concentration of sodium hydroxide, solution K in moles per liter. Work out the concentration of solution W

Procedure 1

Fill the burette with solution M. pipette 25cm3 of solution K and pour into a conical flask. Add 2 drops of phenolphthalein indicator and titrate against solution M from burette. Repeat two more times and complete table 1.

Table 1.

	
	I 
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution used (cm3)
	
	
	















(4mks)

a) i) Work out the average volume of solution M





(1mk)


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


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


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


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


ii) Calculate the concentration of solution M in mole per litre



(2mks)


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


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


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


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


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


iii) Calculate the number of moles of sodium M used 




(2mks)


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


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


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


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


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


iv) Calculate the number of moles of solution K present in 25.0cm3 of its solution

(2mks)


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


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


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


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


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


Procedure II

Using a 100ml measuring cylinder, measure 40cm3 of distilled water and add the whole of solid W to the water in a measuring cylinder. Shake to solid W and add more distilled to make a total volume of 50cm3 of the solution. Transfer the solution into an empty beaker.

Measure accurately 25.0cm3 of this solution using a 100ml measuring cylinder and then add distilled water to make 100ml of the solution and label it solution W. Pipette 25.0cm3 of solid K into a conical flask and add two drops of Methyl orange indicator. Titrate against solution W from burette. Repeat two more times and record your results in table II below.
Table II

	
	I 
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution used (cm3)
	
	
	


(4mks)


a) What is the average volume of solution W used?





(1mk)


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


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


b) Calculate the:

i) Mole of solution W that reacted with solution K (reaction ratio = 2 : 1, 2 mole of K react with 1 mole of W)










(2mks)


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


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


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


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


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


ii) Mole of solution W in 100cm3 of solution





(2mks)


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


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


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


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


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


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


iii) Moles per litre of the original solution made when solid W was dissolved

(3mks)


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


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


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


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


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


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


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

2.
You are provided with solid B, which is a mixture of two compounds. Carry out the tests below and write your observations and inferences in the spaces provided.


a) Place all of solid B in a clean boiling tube. Add about 25cm3 of distilled water, shake well and filter the mixture. Wash the residue by adding some distilled water. Keep both filtrate and the residue.

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)


b) Divide the filtrate into three portions 


i) Add lead (II) nitrate to the first portion followed by dilute nitric acid

	Observation 
	Inference 

	                                                                      ( ½ mk)
	                                                                (1mk)



ii) Add about 2cm3 of 2M sodium hydroxide to the second portion and warm the mixture. Test the gas produced using litmus paper.

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)



c) Scrap the solid residue from the filter paper in step (a) and transfer it into the boiling tube.


i) Add about 10cm3 of dilute nitric (V) acid.

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)



ii) Divide the solution in (i) above into three portions.


a) To the first portion, add sodium hydroxide dropwise until in excess.

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                (1mk)



b) Add ammonia solution to the second portion dropwise until in excess 

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)



c) Add a few drops of dilute hydrochloric acid to the third portion. Warm the mixture and allow to cool.

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)


3.
You are provided with solid F.


Carry out the tests below. Write your observations and inferences in the spaces provided.


a) Using a metallic spatula, take one – third of solid F and ignite it using a Bunsen burner flame.

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                (1mk)


b) Place the remaining solid F in a boiling tube. Add about 10cm3 of distilled water. Shake the mixture until all solid dissolves.


i) To about 4cm3 of the solution, add 2 – 3 drops of acidified potassium manganete (VII) solution

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)



ii) To about 4cm3 of the solution add 2 – 3 drops of acidified potassium dichromate (VII)

	Observation 
	Inference 

	                                                                      (1mk)
	                                                                ( ½ mk)
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