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1. You are provided with:

· Acid A labelled solution A.

· 2.0M sodium hydroxide solution labelled solution B.

· Solution C containing 25.0g per litre of an alkanoic acid.

You are required to:

(a) Prepare a dilute solution of sodium hydroxide, solution B.

(b) Determine the:

(i) Molar mass of the alkanoic acid.
(ii) Reaction ratio between sodium hydroxide and acid A.
PROCEDURE I
Using a pipette and a pipette filler, place 25.0cm³ of solution B into a 250.0ml volumetric flask. Add about 200cm³ of distilled water. Shake well. Add more distilled water to make up to the mark. Label this solution D. Retain the remaining solution B for use in Procedure II.

Fill a burette with solution C. Using a clean pipette and a pipette filler, place 25.0cm³ of solution D into a 250ml conical flask. Add two drops of phenolphthalein indicator and titrate with solution C. Record your results in table 1. Repeat the titration two more times and complete the table.
	
	I
	II
	III

	Final  Burette  Reading  (cm3)
	
	
	

	Initial Burette Reading  (cm3)
	
	
	

	Volume of solution  C  ( cm3)  added 
	
	
	













( 4 marks)
Table 1 
Determine the:

(i) Average volume of solution C used.                                                                        (1mark)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(ii) Concentration of solution D in moles per litre.                                                      (1mark)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(iii) Concentration of the alkanoic acid in solution C in moles per litre

(1 mole of the acid reacts with 3 moles of the base).                                              (1mark)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(iv) Molar mass of the alkanoic acid.




                   (1mark)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
PROCEDURE II
Fill a clean burette with solution A. Place 5cm³ of solution A into a 100ml beaker. Measure the initial temperature of solution A in the beaker and record it in table II.

Using a 10ml or a 100ml measuring cylinder, measure 25cm³ of solution B.

Add it to solution A in the beaker and immediately stir the mixture with the thermometer. Record the maximum temperature reached in table II. Repeat the experiment with other sets of volumes of solutions A and B and complete the table.
Table  II
	Volume of Solution  A  (cm3)
	5
	9
	13
	17
	21
	25

	Volume of solution  B  (cm3)
	25
	21
	17
	13
	9
	5

	Maximum  temperature  ( 0C)
	
	
	
	
	
	

	Initial temperature  ( 0C)
	
	
	
	
	
	

	Change in temperature , ΔT
	
	
	
	
	
	












      (6 marks) 

(a) On the grid provided, plot a graph of ΔT (Vertical axis) against the volume of solution 

(b)   From the graph, determine the volume  of solution A which gave the  maximum  
  change 








 ( 1 mark) 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(c)   Determine the volume of solution B  that reacted with the volume of solution A  in  (b) 








   ( 1 mark) 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(d)   Calculate the:

(i) Ratio between the volumes of solution A  and  B  that neutralized one another 





         ( 1 mark)

____________________________________________________________________________________________________________________________________________________________________________________

(ii) Concentration  is moles per litre  of the  acid in solution A

( Assume that  the volume ratio is the same as mole ratio)   (1 mark) 
____________________________________________________________________________________________________________________________________________________________________________________

2. You are provided with a solid X. Carry out the tests that follow. Write your observation and inferences.  Place half a spatula endful of solid X in a clean dry test tube. Heat gently and then strongly  until no  further change 

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark



   Dissolve the remaining solid X in about 10cm³ of distilled water. Divide the solution into  
   4 portions 
I
     To the first portion, add 2M sodium hydroxide solution drop wise until in excess.

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark




II
To the second portion, add 2M ammonia solution dropwise until in excess.

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark




III
To the third portion, add 3 to 4 drops of sodium chloride.

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark




IV.
To the fourth portion, add three drops of acidified Barium chloride solution.

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark




3.
You are provided with a solid F. Carry out the following tests and record your observations and inferences in the spaces provided.
(a) Take one half a spatula end full in a clean spatula and ignite in a non luminous flame.
	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark




    (b)
Place all the remaining solid F in a dry test tube. Add about 10cm³ of distilled water and shake the mixture. (Retain the mixture for use in tests (c), (d) and (e).

	Observation s
	Inferences 

	                                                           ½ mark
	                                                            1mark




c) Using 2cm³ of the mixture obtained in (b) above, determine the pH of the mixture.

	Observation s
	Inferences 

	                                                      1 ½ marks
	                                                            1mark




d) To 2cm³ of the mixture obtained in (b) above, add all the sodium hydrogen carbonate provided.

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark




e) To 2cm³ of the mixture obtained in (b) above, add three drops of acidified potassium dichromate (VI).

	Observation s
	Inferences 

	                                                              1mark
	                                                            1mark
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CONFIDENTIAL
In addition to apparatus and fittings found in a chemistry laboratory, each candidate will require the following:

1. About 150cm³ of solution A, labelled as solution A.

2. About 150cm³ of solution B, labelled as solution B.

3. About 80cm³ of solution C, labelled as solution C.

4. One pipette (25.0ml).

5. One pipette filler.

6. One burette.

7. One 250ml volumetric flask.

8. One label.

9. 500cm³ of distilled water.

10. Three conical flasks.

11. 10mls measuring cylinder (one)

12. One 100mls measuring cylinder.

13. One boiling tube.

14. Six test tubes.

15. One 100mls plastic beaker.

16. One thermometer.

17. 1g of solid X, supplied in a stoppered container.

18. Solid F (0.2g), supplied in a stoppered container.

19. One spatula.

20. 1g of NaHCO3 in an envelope/or a stoppered container.

Access to:
1. Phenolphthalein indicator supplied with a dropper.

2. Bunsen burner.

3. Acidified potassium dichromate (VI) supplied with a dropper.

4. Universal indicator supplied with a dropper.

5. PH chart (4 – 11)
6. 2M NaOH.

7. 2M NH4OH

8. 0.1M NaCl.

9. Acidified barium chloride.

NOTES:
· Solid X is Al2(SO4)3.16H2O, molecular weight = 630.38.

· Solid F is ascorbic acid C6H8H6, molecular weight 176.13

· Solution A is prepared by taking 180cm³ of conc. HCl (gravity 1.18), and adding it to 600cm³ of distilled water in a 1 litre volumetric flask and adding it to the mark.

Label this as solution A.

· Solution B is prepared by dissolving 80g of NaOH pellets in 800cm³ of distilled water, transfer to 1 litre volumetric flask and add distilled water up to the mark, label this as solution B.

· Solution C is prepared by dissolving 25g of ethane dioic acid (H2C2O4.2H2O).

(Also called oxalic acid) in 600cm³ of distilled water, transfer to 1 litre volumetric flask and add distilled water to the mark,

label this as solution C.

Acidified potassium dichromate (VI) is made by dissolving 3.16g of solid K2Cr2O7 in 600cm³ of 2M H2SO4 and diluting it with distilled water to make 1 litre



Instructions to Candidates


Answer ALL questions in the spaces provided


Use the first 15 minutes of the time allowed to read the question paper and make sure you have all the chemical and apparatus.





Advice to Candidates


Be neat. Remember that marks are given for a clear record of observations actually made, for their suitability and accuracy, and for the use made of them.


Candidates may be penalized for recording irrelevant information and wrong spelling of technical terms.


To obtain an overall grade B and above in Chemistry candidates must perform exceptionally well in this practical paper.





Information to Candidates


This paper consists of 7 printed pages.
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