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Instruction to Candidates
1. Answer ALL questions in the spaces provided in the question paper

2. You are NOT allowed to start working with the apparatus for the first 15 minutes of the 2¼ hours allowed for this paper. This time is to enable you to read the question paper and make sure you have all the chemicals and apparatus that you may need.
3. Mathematical tables and electronic calculators may be used
4. All working MUST be shown where necessary.
5. Candidates may be penalized for NOT following the instruction given in this paper.



	Question
	Maximum
score
	Candidates 
Score

	1
	24
	

	2
	10
	

	3
	6
	

	Total score
	
	


For examiner’s use only






1.	You are provided with:
· Sulphuric (vi) acid, solution F
· 0.25M sodium hydroxide, solution G
· 0.2g magnesium powder. Solid H.

You are required to determine the concentration of sulphuric (VI) acid, solution F, in moles per litre.

	Procedure 1
Measure 50cm3 of solution F using a measuring cylinder and place it in a 100cm3 beaker, stir the solution gently with a thermometer and its temperature after every half-minute
Record your results in Table 1 below

After one and a half-minute, add all of solid H at once.  Stir the mixture gently with the thermometer and record the temperature of the mixture after every half-minute in table 1  up to the sixth minute.  Keep the solution for use in procedure 11

(a)  Table 1
	Time (min)
	0
	½
	1
	1½
	2
	2½
	3
	3½
	4
	4½
	5
	5½
	6


	Temperature (oC)
	
	
	
	
	
	
	
	
	
	
	
	
	






                                                                                                                                                                    
	                   (5mks)







Questions 
(a) On the grid provided, plot a graph of temperature against time (minutes) (3mks)
[image: C:\Documents and Settings\Administrator\My Documents\My Pictures\Drawing 111\Drawing 111 002.jpg]
























(b) From the graph, determine the highest change in temperature, ∆T for the reaction   
∆T
……………………………………………………………………………………………………………...................... (1mk)           ( c)  Calculate the heat change for the reaction using the expression:                 (2mks)
Heat change = mass of solution x 4.2 x ∆T joules.  
Assume density of solution = 1.0g/cm3
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………
(d)  Given that the molar heat of reaction of sulphuric (iv) acid with solid H is 323Kjmol-1, 
 calculate the number of moles of sulphuric (vi) acid that were used during the reaction
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………(2marks)

Procedure 11
Place all the solution obtained in procedure 1, in a clean 100cm3 measuring cylinder.  Add distilled water to make 100cm3 of solution.   
Transfer all the solution into a beaker and shake well.  The resulting solution is solution K (use a label)
Fill the burette with solution K .  Pipette using a pipette filler 25.0cm3 of solution G into a conical flask  Add 2-3 drops of phenolphthalein indicator and titrate with solution K.  Repeat one titration two more times to complete the table 11 below.
Record your results in table II below



.






 (
    III
) (
  
 II
) (
   
I
)
              Table II
	Final burette reading (cm3)
	
	
	

	Initial burette reading (cm3)
	
	
	

	Volume of solution K used (cm3)
	
	
	




(c)   Determine the average volume of solution  K used					         (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(d) Calculate the number of moles of sodium hydroxide solution  G that were used	       (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………
(e) Determine 
(i) The number of moles of sulphuric acid in 25.0cm3 of solution K.	                  (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) The number of moles of sulphuric (VI) acid in 100cm3 of solution K	 (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(iii) Using the results from (d) (ii) and (g)above, calculate the total number of moles of sulphuric (vi) acid in 50cm3 of solution F 					                                  (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iv)   Calculate the concentration of the original sulphuric (VI) acid solution F in moles per litre 													    (2mks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...............................
2.	You are provided with solid L . You are required to carry out the tests prescribed on solid  L . Write your observation and inferences in the spaces provided.
   	 (a) Place all solid L in a boiling tube 
     	 (i) Add about 10cm3 of distilled water to solid L, and shake 
	OBSERVATION 
	INFERENCE

	 

                                                       ( 1 mk)
	

                                            ( 1 mk)     


ii) Divide the product in (i) into four equal portions. Add 5 drops of 2M sodium hydroxide      solution to the first portion 
	OBSERVATION 
	INFERENCE

	 

                                                  ( 1 mk)
	

                                               (1mk) 





(iii)Add 2-3 drops of lead (II) nitrate solution to the second portion.
	OBSERVATION
	INFERENCE

	 

                                      (1mk)              
	

                                                 ( 1 mk) 


(vi)To the third portion, add 2-3 drops of barium (ii) chloride provided followed by 5 drops of 	2M hydrochloric acid. Shake the mixture well. 
	OBSERVATION
	INFERENCE

	 

                                           (1mk)
	

                                        (1mk) 



(v)Add 5 drops of acidified potassium dichromate (VI) to the fourth portion 
	OBSERVATION 
	INFERENCE

	 

                                           (1mk)
	

                                        (1mk) 



3.	You are provided with solid M. Carry out the following tests and write your observations and Inferences in the spaces provided.
		
	(a)	Scoop ¼ spatula –full of the solid M and ignite it on a non-luminous flame.
	Observation
	Inference

	



( 1 mk)
	





( 1 mk)





	(b)	Place the rest of solid M in a boiling tube. Add 10cm3 of distilled water. Shake well
		and divide the solution into 4 portions of 2 cm3 each

		(i)	To portion one add 1 drop of acidified potassium Manganate (VII) solution.
	Observation
	Inference

	



( ½ mk)
	





( ½ mk)




		(ii)	To the3rd portion add the entire sodium hydrogen carbonate solid
	Observation
	Inference

	



( ½ mk)
	





( ½ mk)



		(iii)	Use the universal indicator paper to determine the PH of the 4th portion.
	method
	Inference

	


( 1 mk)
	





( 1 mk)



 (
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