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· Answer ALL the questions in the spaces provided in the question paper.
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· All working MUST be clearly shown where necessary

· Mathematical tables and electronic calculators may be used.
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	QUESTION
	MAX. SCORE
	SCORE---------

	1
	11
	

	2
	13
	

	TOTAL SCORE
	16
	


This paper contains 7 printed pages
1.
You are provided with
-
Solution R, a solution of KMnO4 containing 0.005 moles in 250cm3 of solution.

-
Solution S, made by dissolving 1.96g of FeSO4 (NH4)2SO4 . 6H2O in 1000cm3 of solution. 

You are required to

· Determine the ratio of moles of R to the moles of S.

· Write a balanced ionic equation for the reaction that occur. 
Procedure

Pipette 25cm3 of S into a clean 250ml conical flask.  Add about 5cm3 of 2M sulphuric (VI) acid and titrate with R from the burette till the permanent pink colour appears.  Repeat the  

procedure two more times and record your results in the table I below.



	
	I
	II
	III

	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution R (cm3) 
	
	
	


                                                                                                                             

(4 marks)
a) Calculate the average volume of solution R used.

                

 (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………
b)  
The number of moles of S used.
(RFM of S =392)



(2 marks)


                      

………………………………………………………………………………………………………….………………………………………………..………………………………………………….
c) .
Number of moles of R used.





   

(2 marks)
………………………………………………………………………………………………………….………………………………………………..………………………………………………….
………………………………………………………………………………………………………
d)  
Determine the mole ratio of R to S.




  

 (1 mark)
………………………………………………………………………………………………………….………………………………………………..…………………………………………………………..……………………………….……………………………………………………………
e).
Write a balanced ionic equation for the reaction between KMnO4 and  FeSO4(NH4)2 SO4.6H2O











(1 mark)
………………………………………………………………………………………………………….………………………………………………..……………………………………………………………..
2.You are provided with: -

· 4.5g of solid A (oxalic acid ) in a boiling tube.

· Solution B, 0.06M acidified Potassium manganate (VII)

You are required to determine the solubility of solid A at different temperatures.

PROCEDURE

(a) Using a burette, add 4cm3 of distilled water to solid A in the boiling tube. Heat the mixture while stirring with the thermometer to about 700C. When the entire solid has dissolved, allow the solution to cool while stirring with the thermometer. Note the temperature at which crystals of solid A first appear. Record this temperature in table 2.

(b) Using the burette, add 2cm3 of distilled water to the contents of the boiling tube. Warm the mixture while stirring with the thermometer until all the solid dissolves. Allow the mixture to cool while stirring. Note and record the temperature at which crystals of solid A firs appear.

(c) Repeat procedure (b) two more times and record the temperatures in table I. Retain the contents of the boiling tube for use in procedure (e)

(d) (i) Complete table 2 by calculating the solubility of solid A at the different temperatures. The solubility of a substance is the mass of the substance that dissolves in 100cm3 (100g) of water at a particular temperature.







Table 2
	Volume of water in the boiling tube (cm3)
	Temperature at which crystals of solid A first appear (0C)
	Solubility of solid A (g/100g water)

	4
	
	

	6
	
	

	8
	
	

	10
	
	


                                                                                                                                          

    (8 marks)
(ii) On the grid provided, plot a graph of the solubility of solid A (vertical axis against temperature).














 (3 marks)
[image: image1.png]



(iii) Using your graph, determine the temperature at which 100g of solid A would dissolve in 100cm3 of water.













(1 mark)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
(iv)   Explain the shape of the graph                                                                                

 (1 mark)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
3.(a) You are provided with solid K.  Carry out the tests below. Record your observations and inferences in the spaces provided.

(i) Heat about .half of solid K in a clean dry test tube, heat gently then strongly.  Test any gas produced using 
      blue and red litmus papers.

	Observations
	Inferences

	2 marks 

	                                                          1mark


(ii).Dissolve the remaining solid K in a boiling tube in about 10cm3 of distilled water and use the solution for the test below.
I.To about 2cm3 of the solution, add aqueoussodium  hydroxide dropwise until in excess.
	Observations
	Inferences

	1mark
	1mark


II.To 2cm3 of the solution K, add about 5cm3 of solution Q (aqueous sodium sulphate)
	Observations
	Inferences

	1mark
	1mark


III.To about 3cm3 of the solution , K, add about 6cm3 of acidified aqueous lead (ii) nitrate solution.
	Observations
	Inferences

	1mark
	1mark


(b).You are provided with solid F.  Carry out the tests below.  Write your observations and inferences  in the spaces provided.  Add about 10cm3 of distilled water into solid F in   a boiling tube and shake thoroughly.
(i)

	Observations
	Inferences

	½ mark
	1mark


(ii).  To about 2cm3 of the solution add about 5 drops of acidified potassium manganate (vii) solution  then warm the mixture.

	Observations
	Inferences

	1 mark
	1mark


(iii).To 2cm3 of solution F, add 2 – 3 drops of bromine water.
	Observations
	Inferences

	1mark
	1mark


(iv).To 2cm3 of solution F, add the whole of sodium hydrogen carbonate.
	Observations
	Inferences

	             ½mark
	1 mark
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In addition to the chemicals and apparatus found in a Chemistry laboratory, each candidate will require the following:

1. 100cm3 of solution R

2. 50cm3 of solution S

3. Two 250ml conical flasks

4. One burette 0 – 50ml

5. One pipette 25ml

6. 2M sulphuric (VI) acid  each student 15cm3
7. One 10ml measuring cylinder

8. 6 test tubes in a test tube rack.

9. A boiling tube

10. 100cm3 beaker

11. Distilled water

12. Heat source

13. Solid K – About 0.5g hydrated aluminium sulphate

14. Solid F – about 1.0g sodium oxalate

15. Metallic spatula

16. Access 2.0m NaOH ,0.5M acidified  lead II Nitrate,  2M sodium sulphate solution  with a dropper in each.

17.  A bout 0.5g sodium hydrogen carbonate.

18. Acidified potassium permanganate with a dropper

19. Test tube holder.

20. 4.5g of solid A (oxalic acid) weighed accurately and placed in a boiling tube.

21. About 100cm3 of solution B, 0.06M acidified KMnO4

NOTES

1. Solution R is prepared by weighing exactly 3.25g of KMnO4 dissolve it to make 1dm3 of solution.

2. Solution S is prepared by weighing exactly 19.6g FeSO4(NH4)2SO4 .6H2O and dissolving to make 1dm3 of solution.

3. 2M sulphuric (VI) acid is prepared by measuring 110cm3 of 98% S.W.G sulphuric acid, then pour slowly into 200cm3 of water.  Make it up to 1dm3
4. Acidified potassium manganate (VII) is prepared by dissolving 3.25g in about 500cm3 of 1M sulphuric and diluting it to 1dm3 solution.

5. 0.5M acidified lead (ii) nitrate can be prepared by dissolving 166.5g  of lead (ii) nitrate in about 400cm3 of distilled water,  then add 10cm3 of concentrated nitric acid and top up to 1dm3  solution with distilled water.
6.Solution B is prepared by dissolving 9.48 grams of potassium manganate VII in 200cm3 of 2M sulphuric acid and diluting to 1L of solution with distilled water.

MARKING SCHEME

	
	I
	II
	III

	Final burette reading ( cm)
	12.0
	24.1
	36.1

	Initial burette reading (cm)
	0.00
	12.0
	24.1

	Volume of R used  (cm)
	12.0
	12.1
	12.0


TOTAL MKS









5 mks
Distributed as follows: 

· Complete table – 1mk

· Decimal place   1 mk

· Accuracy   ± 0.1 1mk

± 0.2    ½ mk

NB Compare the school value to any of the readings to award this mark

· Principle of averaging – 1mk

NB   - Consistent values only, otherwise award zero. Penalize ½ mk for rounding off to 1 decimal place unless it works out exactly.

· Final answer + ± 0.1 (1mk)

       ± 0.2   ( ½ mk)


    
Beyond ± 0.2 – (0mk)

NB  Compare the averaged value to the school value to award this mark

CALCULATIONS

b)   Concentration  of S in moles for litre (1.96 ( ½  x 1000( ½)( 1 = 0.5 M





                   392                100

  Moles of S in 25 cm

= Q(25  x  0.5) ( ½





           1000





=   0.0125moles ( ½

c)   Moles of R used 250 cm3 contain  0.005 mole ( ½ 

  therefore moles in (12.03  x 0.005)

                                      250( ½




=   0.002406 moles ( 1

d)  Moles of S to moles of R 


0.0125 :  0.002406( ½

                5.            1        ( ½

NB  penalize fully if value for S is NOT 5 

e)   5 Fe 2+ (aq)  + Mn O-4 (aq)   + 8 H+ aq               Mn 2+ aq   + 5 Fe 3+ aq  + 4 H 2 O(1) 

½ mk for state symbol


½ mk for correct equation


NB penalize fully for any wrong chemical symbol or charge

2.(i)
	Volume of water in boiling tube (cm3)
	Temperature at which crystals of solid M first appear (oC)
	Solubility of solid M in g/100g of water

	4

6

8

10
	67(1
58(1
48(1
38(1
	112.50(1
75.00(1
56.25(1
45.00(1



                                                          4mks                                     4mks
   (ii)        Graph  -labelling of axes with units(1
                          -plotting all the points(1
                          -scale(½
                          -smooth curve(½
 (iii)
65oC+ 0.2(1
(iv).Solubility of Solid M increases with increase in temperature(1

3.   a) 

	Observations
	Inferences

	-    Colourless vapour condenses at the cooler part of test tube( ½

-   white residue

-  Cracking sound produced ( ½

any two ½  @ 1 mk
	Presence of hydrated substance / contains water of crystallization (tied to colorless liquid( 1

                                                                1 mk


	Observations
	Inferences

	White ( ½ ppt soluble in excess


	Presence of Al 3+, Zn 2+ and pb 2+ ions( 1

NB  

(i)   Three stated -                                   1mk

        Two stated -                                    1 mk

        One stated  -                                  1 mk

(ii)   Charges on the ions should be correct and no joining of symbols


	Observations
	Inferences

	No white ppt formed ( ½
	Presense of Al 3+ and Zn 2+( 1

NB  -  Two mentioned ½ mk

· One mentioned zero mk

· Must have been correctly inferred in part (ii) I above


	Observations
	Inferences

	White ppt formed( 1


	 Presence of SO42-( ½  2- or Cl-( ½ 

NB any two 1 mk

   Only one ½ mk


3(b)(i)
	Observations
	Inferences

	Dissolves into a colourless solution 
	Polar substance

	(ii)

Observations
	Inferences

	Decolourises  acidified KMNO4 or turns KMNO4 to colourless from purple( 1

Reject

· dissolves to colourless

· colour fades
	Presence of a reducing( ½ agent e.g 
[image: image2.png]



ROH ; SO-3 or presence of 
[image: image3.png]


,
[image: image4.png]



            any two ½ mk @


(iii)
	Observations
	Inferences

	Decolourises bromine( ½ water / changes to colorless solution
	Presence of      
[image: image5.png]


,     
[image: image6.png]



NB – Must have been correctly infered in (i) above

- Reject if written in words


(iv)
	Observations
	Inferences



	No effervescence  or bubbles produced
	· Absence of H + H3O+

· Accept Soln NOT acidic for ½ mk





NB       - Correct chemical symbols must be used (keen on capital & small letters)

· penalize fully if any contradictions 

· correct charges MUST be used in the symbol where necessary

· No marks for inference if the observation are NOT correct
1


1


1


1









