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Instructions 
1. This paper consists of Three (3) questions. 
2. Answer all questions. 
3. Question one (1) caries (20marks), questions two (2) and three (3) each caries (15marks). 
4. Mathematical tables and Non programable calculator may be used. 
5. Write your Examination Number one very page of your answer booklet(s). 
6. For your calculations the following constants may be useful: 
H=1,C=12,O=16,Cl=35.5,S=32,Na=23,Mg=24,K=39,N=14,Mn=55 
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        You are provided with the following solutions: 
UU:A solution made by dissolving 20cm3of 0.5M potassium permanganate solution and diluting it to 500cm3 
VV: Hydrogen peroxide solution made by diluting 13.9cm3  of  commercial sample of hydrogen peroxide to form 500cm3of aqueous solution ZZ:1.0M sulphuric acid. 
Theory 
The concentrations of commercial samples of hydrogen peroxide are usually expressed in volume strengths. The volume strength of hydrogen peroxide is defined as the volume of oxygen in litres at S.T.P, which would be liberated when one litre of hydrogen peroxide decomposes. 
The equation for such decomposition is written as 2H2O2(l)−→ 2H2O(l)+O2(g) 
According to this equation, 2moles of H2O2 or 68g of H2O2 produce 22.4dm3 of oxygen at S.T.P. It follows that when 68g of H2O2 present in 1dm3of hydrogen peroxide solution, the solution is 22.4dm3volume. Volume strength can be converted to molarities and vice versa. Hydrogen peroxide reacts with acidified potassium permanganate according to the following equation 
	2MnO− 	+5H2O2  +6H +(aq −→2Mn2+( aq) +8H2O(l)+5O2(g) 
(4aq ) 
	(aq	) 
) 
The unknown molarity of hydrogen peroxide may be determined by standardization of acidified potassium permanganate. The aim of this experiment is to determine the volume strength of commercial hydrogen peroxide. 
Procedures: 
(i) Pipette 20cm3 or 25cm3 of VV into a clean conical. Add 20 cm3 of ZZ. 
(ii) Fill the burette with UU and fix it to a retort stand. 
(iii) Titrate this mixture (VV and ZZ) in the flask against UU from the burette until there is a colour change. Record the volume of UU used. 
(iv) Repeat procedure (i) to (iii) three times and record your results in tabular form 
Summary: 
The volume of pipette used was  	‘cm3, 	 cm3of acidified VV required  cm3of UU for complete oxidation 
Questions: 
(a) Write half reaction equations for oxidation of hydrogen peroxide and reduction of potassium permanganate. 
(b) Calculate the molarity of solution 
(i) UU 
(ii) VV 
(c) Using the results in (b), calculate the volume strength of commercial hydrogen peroxide. 
2. You are provided with the following: 
P1: A solution containing 20 g of sodium thiosulphate pentahydrate in 0.5dm3of solution P2: A solution of dilute hydrochloric acid. 
P3: Distilled water. Stopwatch Procedure: 
(i) Draw a clear letter “W” on a piece of white paper provided and place 100cm3beaker on top of the letter W in such a way that the letter is visible when viewed from the top. 
(ii) Measure 10cm3 of P1 into a beaker in (i). 
(iii) Add 5cm3of P2 into the solution in (ii) and immediately start the stopwatch, swirl the mixture and record the time taken for the letter “W” to disappear completely. 
(iv) Repeat procedures (i) to (ii) using the specification given in table1 
 
	S/N 
	VOLUME OF P1 
	VOLUME OF P2 
	VOLUME OF P3 

	1 
	10 
	5 
	0 

	2 
	8 
	5 
	2 

	3 
	6 
	5 
	4 

	4 
	4 
	5 
	6 


Record your results as indicated in table 2 
 	1	−
	S/N 
	t(sec) 
	(sec ) 
t 
	[P1](M) 

	1 
	 
	 
	 

	2 
	 
	 
	 

	3 
	 
	 
	 

	4 
	 
	 
	 


Question: 
(a) Plot a graph of [P1] against time, t 
(b) Plot a graph of1 against t 	[P1] 
(c) From the graphs in (a) and (b) 
(i) What is the effect of concentration of P1 on the rate of reaction? 
(ii) What is the order of reaction with respect to P1? Give reason for your answer. 
3. You have provided with a sample P containing two cations and one Onion. Carry out the experiments described in table 1.Record carefully your observations and make appropriate inferences. Finally, identify the cations and anion present in the sample P. 
 
	(a) 
	EXPERIMENT 
	OBSERVATIONS 
	INFERENCES 

	(b) 
	Appearance of sample P 
	 
	 

	(c) 
	Heat sample P strongly in a dry test tube 
	 
	 

	
	Prepare a solution of P and divide it into four portions 
	 
	 

	
	(i)Add dilute hydrochloric acid to the first portion followed by Barium chloride solution 
	 
	 

	
	(ii)Add lead acetate to the second portion 
	 
	 

	
	(iii) 	To 	the 	third 	portion, 
add ammonia solution till in excess 
	 
	 

	
	(iv)To the fourth portion, add sodium hydroxide till in excess 
	 
	 

	(d) 
	Perform 	confirmatory 	tests for cations. 
	 
	 


 
Conclusion: 
(a) The two cations in the sample P are 	and   
(b) The anion is  
(c) Give two applications of cations 
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