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QUESTION 
You are provided with:
· Solution A: 2M hydrochloric Acid.
· Solution B: 0.4M sodium hydroxide solution
· Solid C:  1.06g of accurately weighed anhydrous carbonate X2CO3
· Methyl orange indicator

You are required to determine the atomic mass of X in one mole of X2CO3.

Procedure I

(i) Using a clean measuring cylinder, measure 50cm3 of solution A and transfer it into 100ml plastic beaker.
(ii) Add all the solid C at once into the beaker and stir until effervescence stops.
(iii) Transfer the solution into a 250ml volumetric flask and add distilled water upto the mark. Label this as solution D.
(iv) Fill the burette with solution B.
(v) Pipette 25cm3 of solution D into a clean conical flask and add 2 – 3 drops of methyl orange indicator.
(vi) Titrate solution D using solution B.
(vii) Repeat the titration two more times and record your results in the table below.	(4 marks)

	Titrate 
	1
	2
	3

	Final burette reading cm3
	
	
	

	Initial burette reading cm3
	
	
	

	Volume of solution used cm3
	
	
	



(a) Find the average volume of solution B used.						(1 mark)

	
	
(b) Calculate the number of moles of solution B used.					(1 mark)





(c) Calculate the number of moles of solution D used.					(1 mark)



(d) Determine the number of moles in HCl present in 250cm3 of solution D.		(1 mark)







(e) Determine the number of moles in 50cm3 of solution A.				(1 mark)





(f) Find the number of moles of HCl that reacted with the X2CO3.			(1 mark)






(g) Find the number of moles of the carbonate that reacted with 50cm3 of solution A.	(1 mark)







(h) Hence determine the atomic mass of X in one mole of X2CO3 (C= 12.0, O = 16.0)(2 marks)














Procedure 2

Using solution A and B determine the molar enthalpy of neutralization of Hydrochloric acid.
(i) Measure 20cm3 of solution A and determine its steady temperature
(ii) Measure 100cm3 of solution B and determine its steady temperature
(iii) Mix the two solutions in a 250ml conical flask and stir with a thermometer.
(iv) Record the highest temperature attained by the mixture.
(v) Fill the table below.								(2 marks)

	Temp of solution A T1
	

	Temp of solution B T2
	

	Average temp T3
	

	Highest temp T4
	



(a) Find the heat chang for the reaction S.H.C = 4.2 kJ/kg/k.				(1 mark)




(b) Find the molar enthalpy of neutralization.						(2 marks)






(c) On the grid provided draw an energy level diagram for the enthalpy of neutralization of hydrochloric acid.									(2 marks)




























Questions 2

You are provided with solid E.  Place all the solid E in a boiling tube.  Add about 10cm3 of distilled after shake thoroughly then filter.  Retain the residue for use in tests (c, below).


	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)



(a) To about 2cm3 of the filtrate obtained add aqueous ammonia dropwise till in excess.

	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)



(b) To another 2cm3 of the filtrate obtained add 2cm3 of 2M HNO3 followed by a solution of Ba(NO3)2


	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)



(c) Put the residue in a boiling tube and add about 4cm3 of solution A used in question 1.  Test any gases produced using a burning splint.  Retain the solution for subsequent tests.


	Observations
	Inferences 

	.
	


                                                         (1 mark)



(d) To about 2cm3 of the solution obtained add 2m aqueous ammonia dropwise till in excess


	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)






(e) To another 2cm3 of the solution obtained add 2 – 3 drops of Na2SO4.

	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)



QUESTION 3

You are provided with solid F which is suspected to be maleic acid.  Use the reagents below to carry out the test below and universal indicator paper acidified KMnO4.

(a) (i) Describe a test to show that maleic is weakly acidic.


	Test 
	Expected observation 

	


                                                             (1 mark)
	


                                                         (1 mark)



(ii)Carry out the test above


	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)



(b) (i) Describe a test to show that maleic acid is unsaturated.


	Test
	Expected observation 

	


                                                             (1 mark)
	


                                                         (1 mark)



(ii) carry out the test above.


	Observations
	Inferences 

	


                                                             (1 mark)
	


                                                         (1 mark)
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In addition to the apparatus and fittings found in the laboratory.  Each student will require the following.

1. Solution a 75cm3 (2M HCl)
2. Solution B 200cm3 (0.4M NaOH)
3. Solid C (Accurately weighed 1.06g of Na2CU3)
4. Solid E (mixture of MgCO3 / ZnSO4  ratio 1:1)
5. Solid AF (Maleic Acid)
6. 500ml water in wash bottle
7. 100ml empty beaker
8. Measuring cylinder 25 ml
9. Measuring cylinder 50ml
10. 2 conical flasks
11. Volumetric flask 250ml
12. Filter funnel and 2 filter papers
13. Universal indicator paper and pH colour chart 
14. Thermometer
15. Means of labelling
16. 2 boiling tubes and 6 test tubes.
17. Pipette and Burette.
18. Full Rhetort stand

Access to

1. Heat source
2. Methyl orange indicator
3. H+ / KMuO4
4. Aqueous Ammonia
5. Ba(NO3)2 solution 
6. Dil. HNO3
7. 2M Na2SO4
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