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1. You are provided with

· Solution S1 containing 8.5g of an impure hydroxide per litre 

· Solution S 2, dilute hydrochloric acid.

· Solution S3, 0.04M anhydrous sodium carbonate

 
 You are required to

a) Standardize the hydrochloric acid solution S2
b) Determine the percentage purity of the hydroxide

PROCEDURE I:

· Pipette 25.0cm3of sodium carbonate solution S3 into a conical flask. Add 3 drops of methyl orange indicator. Fill the burette with hydrochloric acid, solution S2 and titrate with solution S3.
· Record your result in table (1) below. Repeat the procedure one more time to complete table (1)



TABLE (1)
	Final burette reading (cm3)
	(1)
	(11)

	
	
	

	Initial burette reading (cm3)
	
	

	Volume of acid used (cm3)
	
	














       (4mks)

a) Calculate the average volume of solution S2 used.



(1mk)
b) Calculate the number of moles of sodium carbonate, solution S3 that were used.










(1mk)
c) Determine;

(i) The number of moles of hydrochloric acid solution S2 that were used.










           (1mk)

(ii) The concentration in moles per litre of hydrochloric acid, solution S2.










           (1mk)

PROCEDURE II

Fill the burette with hydrochloric acid, solution S2. Pipette 25.0cm3 drops of solution S1 (Impure hydroxide) into a conical flask and add three (3) drops of methyl orange indicator. Titrate with solution S1.Record your results in table (2) below. Repeat the titration one more time and complete the table below.



TABLE (2)

	Final burette reading (cm3)
	(1)
	(11)

	
	
	

	Initial burette reading (cm3)
	
	

	Volume of solution S2 used (cm3)
	
	
























(4mks)

d) Determine the average volume of solution S2 used


(1mk)
e) Given that the ionic equation for the reaction is
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Determine

(i) The number of moles of hydrochloric acid, solution S2, used.
(1mk)
(ii)  The concentration in moles per litre of the hydroxide solution S1
 (1mk)

f) Given that the relative formula mass of the hydroxide is 56, calculate the

(i) Mass of the hydroxide in grammes per litre.



(1mk)

(ii) Percentage purity of the hydroxide.




(2mks)
2.  a)
You are provided with the following solids:-



- Sodium Chloride, Potassium Chloride, Calcium Chloride, Barium Chloride and Solid G



- You are required to carry out flame tests on the above solids to identify the flame colour



Of the cations present in each of them



Procedure:



Clean a metallic spatula and raise it with distilled water. Dry the spatula on the Bunsen 

burner flame for about 1minute. Allow it to cool, place a little of Sodium Chloride solid on 

the spatula and burn it strongly with a non-luminous Bunsen burner flame. Note the colour 

of the flame as the solid burns and record it in table III. Clean the spatula thoroughly using 

steel wool and repeat the procedure using each of the other solids and complete table III.


Table III

	Solid
	Colour of Flame

	Sodium Chloride
	                                                              (1mk)

	Potassium Chloride
	                                                               ( 1 mk)

	Calcium Chloride
	                                                               (1 mk)

	Barium Chloride
	                                                               (1 mk)

	Solid G
	                                                               (1 mk)



What cation is present in solid G?







(1 mk)



………………………………………………………………………………………………



……………………………………………………………………………………………… (b) You are provided with solid D. Carry out the following tests and write your observations and inferences in the spaces provided.

(i)Place about one half spatula of solid D in a test tube and heat it strongly .Test any gases produced with both red and blue litmus papers.

Observations (2marks)




Inferences (1mark)

   
(ii)Place the rest of solid D in a boiling tube .Add about 10cm3 of distilled water. Shake well.

      To a portion of the solution, add about 1cm3 of hydrogen peroxide and shake well.

     To the resulting mixture, add aqueous Ammonia solution dropwise until excess.

Observations (2marks)




Inferences (1mark)
3.
You are provided with solid J. Carry out the tests below. Record your observations and inferences 

in the spaces provided.


a)
Place a half of solid J in a clean metallic spatula and ignite it on Bunsen burner flame.

	Observations
	Inferences

	(1mk)
	(1mks)



b)
Put the remaining portion of solid J in a boiling tube and add about 12cm3 of distilled 


water. Shake to dissolve.


i)
To about 2cm3 of solution J in a test tube add 2 to 3 drops of bromine water.

	
Observations
	Inferences 

	(1mk)
	(1mks)



ii)
To about 2cm3 of solution J in a test tube, add about 1cm3 of acidified potassium 



dichromate (IV). Warm gently and allow it to stand for a minute.

	Observation
	Inference

	(1mk)
	(1mks)




iii)
To about 2cm3 of solution J in a test tube, add a small amount of acidified potassium permanganate
	
Observation
	Inference

	(1mk)
	(1mks)
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