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You are provided with:
Magnesium ribbon labelled solid Q
2.0 M hydrochloric acid labelled solution F
Stop watch
You are required to determine the rate of reaction between magnesium and hydrochloric acid at different concentrations of the acid.

Procedure 1
i) Place five test tubes in a test tube rack and label them 1,2,3,4 and 5. Using a 10cm³ measuring cylinder, measure out the volumes of 2.0M hydrochloric acid solution F as shown in table II below and pour into the corresponding test tubes.
ii) cut five pieces of magnesium ribbon (solid Q)each exactly 1cm long.
iii) Transfer all the solution in test tube 1 into a clean 100cm³ beaker. Place one piece of magnesium into the beaker and start a stop watch immediately. Swirl the beaker continuously ensuring that the magnesium is always inside the solution. Record in the table the time taken for the magnesium ribbon to disappear completely.
iv) Repeat procedure iii for each of the solution in test tubes 2, 3, 4 and 5 and complete the table below.
	Test tube number
	1
	2
	3
	4
	5

	Volume of solution F acid used (cm³)
	10
	9
	8
	7
	6

	Volume of water added cm³
	0
	1
	2
	3
	4

	Time in seconds
	
	
	
	
	

	Reciprocal of time (¼ sec ˉ¹)
	
	
	
	
	

	1 sec ˉ¹ × 10 ˉ²
t
	
	
	
	
	


												5mks




a) Plot a graph of rate of reaction   (y axis)						3mks
[image: ]
b) Use the graph to determine the time that would be taken for a 1cm length of magnesium ribbon to disappear if the volume of the acid solution F used was 7.5 cm³			(2mks)








c) In terms of reaction rate, explain the shape of the curve.				(1mk)




d) Name two other factors that affect the rate of a reaction. 				(2mks)



2. You are provided with
Solution L containing 5.6g per litre of anhydrous sodium carbonate.
Solution M hydrochloric acid.
Phenolphthalein indicator
Methyl orange indicator
You are required to standardize the hydrochloric acid, solution M
Procedure
Fill the burette with solution M. pipette 25 cm³ of solution L into a conical flask. Add three drops of phenolphthalein indicator and titrate with solution M. do not pour out the contents of the conical flask. Record the reading in table 1 below. Add 3 drops of methyl orange indicator to the contents of conical flask and continue titrating with solution M. record the reading in table II below. Repeat the procedure and complete tables 1 and II
Table 1 (using phenolphthalein indicator)							(3mks)
	
	1st
	2nd

	Final burette reading (cm³)
	
	

	Initial burette reading (cm³)
	
	

	Titre (cm³)
	
	


i) Find the average titre (t₁)									(1mk)




Table II (using methyl orange indicator)							(3mks)
	
	1st
	2nd

	Final burette reading (cm³)
	
	

	Initial burette reading (cm³)
	
	

	Titre (cm³)
	
	



i) Find the average titre (t₁)									(1mk)

ii) Total volume of solution M used 								(1mk)





c) Calculate the:
i) Concentration of sodium carbonate in moles per litre (RFM of Na₂ CO₃ = 106).			(1mk)




ii) Moles of sodium carbonate in 25 cm³ of solution.							(1mk)





iii) Moles of hydrochloric acid in the total volume of solution M used.				(2mks)




iv) Concentration of hydrochloric acid in moles per litre.						(2mks)



3. You are provided with solid P. Carry out the following tests and record the observations and inferences in the spaces provided.
a) Place about one third of solid P in a dry test tube and heat it strongly. Test any gases produced with red litmus paper.
	Observations 
	Inferences 

	


	


					1mk						1mk
b) Place the remaining amount of solid P in a boiling tube. Add about 15 cm³ of distilled water and shake to dissolve the solid. Use about 25 cm³ portions of the solution in a test tube for each of the tests (i) to (iv)



i) To the first portion of the solution add aqueous sodium hydroxide.
	Observations 
	Inferences 

	


	


					1mk						2mks
ii) To the second portion of the solution add 2 or 3 drops of aqueous barium nitrate.
	Observations 
	Inferences 

	


	


					1mk						1mk

iii) To the third portion of solution add 2 or 3 drops of lead II nitrate. Warm the mixture.
	Observations 
	Inferences 

	


	


					1mk						1mk

iv)To the solid D in the test tube add about 2 cm³ of distilled water. Shake and label this as chlorine water. Add all the chlorine water to the fourth portion of the solution. Shake the mixture and then add 3 drops of starch solution. 
	Observations 
	Inferences 

	


	


					1mk						1mk

c) Give the formulae of the ions present in solid P.
i) Anion						(½ mark)

ii) Cation						(½ mark)
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