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This paper consists of 8printed pages. Candidates should check to ascertain that all pages are printed as indicated and that no questions are missing.

1.	You are provided with:
- 1.60g of a dibase acid  H2X labeled solid P
- Solution Q containing 1g of sodium hydroxide in 250cm3 of the solution
-Phenolphthalein indicator
You are required to:-
	-Prepare 250cm3 of solution P using solid P
	-Determine the value of X in the formula (H2 X)
A PROCEDURE I
Palce all of solid P in a 250cm3 beaker . Add about 100cm of distilled water to the beaker. Swirl until all the solid dissolves. Transfer the solution into a 250cm3 volumetric flask. Top up with distilled water to the mark and label it solution P.
Using a measuring cylinder transfer about 100cm3 of solution P into a 250 cm3 beaker. Preserve the rest in the volumetric flask for procedure II.
Pipette 25cm3 of solution Q into a clean conical flask .Add 3drops of phenolphthalein indicator to the 25cm3 solution in the conical flask. Fill the burette with solution P from the beaker. Titrate the colour disappears. Repeat two more times and record your results in the table below.
	Titre
	1st 
	2nd
	3rd

	Final burette reading(cm3)
	
	
	

	Initial burette reading(cm3)
	
	
	

	Volume of solution P used (cm3)
	
	
	


	(4mrks)
(i) Calculate the average volume of solution P used.				(1mrk)



(ii) Calculate the Molarity of solution Q						(2mrks)
	(Na =23, O=16, H=1)



(iii) How many moles of sodium hydroxide (NaOH) were pipetted.		(1mrk)


(iv) How many moles of the acid, solution P reacted wuth 25cm of solution Q.	 (2mrks)




(v) How many Moles Moles of H 2X were present in 1.60g of solid P.		(2mrks)




2.	You are provided with:
	Solution R
	Solid S
You are required to determine the concentration of solution in moles per litre.
Procedure II
Using a measuring cylinder, measure 50cm3 of solution R into plastic beaker. The the initial temperature of the solution and record in the table below under time=0. Add all of solid S at once to the solution in the beaker and start a stopwatch immediately. Stir well and take the temperature of the mixture after every half –minute up to the sixth minute. Filter and the filtrate as solution S1 and retain it for question (3a)
Record your results in the table below.
Table II
	Time (min)
	0
	½ 
	1
	1 ½ 
	2
	2 ½ 
	3
	3 ½ 
	4
	4 ½ 
	5
	5 ½ 
	6

	Temp(oC
	
	
	
	
	
	
	
	
	
	
	
	
	


	(6mrks)


(b) (i) On the grid provided below plot a graph f temperature against tine		(3mrks)
   (ii) Using the graph determine the highest change in temperature ΔT	(1mrk)
(c) Calculate the amount of heat given out during the reaction. (assume the density of the solution is 1g/cm3 and  specific heat of water = 4.2Jg-1K-1)
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	d) Given that the molar heat of reaction between solution R and S is 130kJ/mol, calculate the 
	   (i) Number of moles of R that were contained in 50cm3 of solution			(1mrk)


(i) Concentration of solution R in moles per litre.					(1mrk)

3.	(a)Using solution S1 obtained from question 2 above ,take 2cm3 portions each of the solution and place in test tubes. carry out the tests below and write down the observations and inferences in the spaces provided.

(i) To the first portion, add sodium hydroxide solution drop-wise until in excess.
	Observation
	inference

	


                                                          1mark
	


                                                           1mark


	
(ii) To the second portion, add ammonia solution drop wise until excess.
	Observation
	inference

	


                                                    1mark
	


                                                          ½ mark


	(i) To the first portion, add nitric (V) acid followed by Lead (II) nitrate solution
	
	
 (iii) To the third portion, add 2cm of barium nitrate solution.
	Observation
	inference

	

                                                      ½ mark
	

                                                              1mark


	

 	(iv) To the mixture obtained in (iii) above, add 5cm3 of dilute nitric acid.
	Observation
	inference

	

                                                          ½ mark
	

                                                    ½ mark


	
	(b) You are provided with liquid F. Carry out the tests below. Record your observations and inferences in the spaces provided
(a) Place about half of solid F on a metallic sptula and burnt it using a non- luminous flame
	Observation
	inference

	


                                                      ½ mark
	


                                                     ½ mark



	(b) Place the remaining solid F in a clean boiling tube and about 10cm3 of water and shake    thoroughly.
	Observation
	inference

	



                                 1mark
	



1mark








(i) To about 2cm3 of the solution F, put the universal indicator paper provided.
	Observation
	inference

	


                                                          1mark
	


                                                           1mark


	
(ii). To about 2cm3 of the solution F, add 2cm3 of potassium dichromate (VI) and warm to boiling
	Observation
	inference

	


                                                    1mark
	


                                                          1mark


	(i) To the first portion, add nitric (V) acid followed by Lead (II) nitrate solution
	
	
 (iii) To about 2cm3 of the solution F, add three drops of bromine water
	Observation
	inference

	

                                                      1 mark
	

                                                              1mark


	
(iv) To about 2cm3 of the solution F, add three drops of  acidified potassium manganate (VII) solution; then warm.
	Observation
	inference

	

                                                          1 mark
	

                                                    1 mark
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