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1. You are provided with

· Solution S1 containing 8.5g of an impure hydroxide per litre 

· Solution S 2, dilute hydrochloric acid.

· Solution S3, 0.04M anhydrous sodium carbonate

 
 You are required to

a) Standardize the hydrochloric acid solution S2
b) Determine the percentage purity of the hydroxide

1. Table (I) and Table (I) 

a) COMPLETE TABLE (CT)

- 2 Titration done and consistent







(1mk)

- 1 Titration done









(0mk)


Penalties

(i) Wrong arithmetic

(ii) Inverted table

(iii) Unrealistic readings (values below 1.0cm3 or beyond 50.0cm3. For all penalties ½ mk to a maximum of ½ mk.







(1mk)

 b) DECIMAL POINT (D)

       Conditions


-Use of decimals tied to raw 1 and 2 only


- Accept one decimal or two decimal places consistently used throughout.


- If 2 d.p are used, 2nd place must be 0 or 5.


-Allow consistence in use of zeroes e.g . 0.0, 0.0, 0.0.



(1mk) 

c) ACCURACY (A)

   Compare with school value (S.V)

    Conditions


-If any one value is within + 0.1of S.V





(1mk)


- If any one value is within + 0.2 of S.V





(½mk)


- If beyond + 0.2 of S.V







(0mk)

d) PRINCIPLES OF AVERAGING (PA).






(1mk)

      (Value averaged must be within + 0.2 of each other)

CONDITIONS


-2 Consistent titration values averaged.





(1mk)


-2 Inconsistent titrations averaged






(0mk)

e) FINAL ANSWER (FA)








(1mk)

    CONDITIONS


-If final answer of averaged volume used is within



- + 0.1of S.V








(1mk)



- + 0.2 of S.V 








(½mk)



- Beyond + 0.2 of S.V







(0mk)

Show distribution of marks along the table as


C.T = 1


D    = 1


A    = 1


P.A = 1


F.A = 1

PROCEDURE (1)

a) Titre (1) + Titre (11)  = Average titration

                      2

b) No. of moles of Na2CO3 = 25 x 0.02 (½ =0.001moles(½

    1000


c) (i) Na2CO3 (aq) + 2Hcl (aq)

2Nacl (aq) + CO2(g) + H2O(l)

Since the mole ratio base : acid

1 :  2.

No. of moles of HCL = 0.001 x 2 (½= 0.002 moles(½




            1

    (ii) Molarity = 0.002 x 1000 (½ = Correct answer(½

                                   Titre 

PROCEDURE (11)

a) (i) No. of moles Hcl = Titre x Ans. In C (ii) above(½

                                                    1000

   


      = correct Ans. (½

    (ii) Since mole ratio acid : base,





1 : 1


No. of moles of hydroxide = Ans. In (a) above x 1(½







1





       = Correct Ans. (½

(iii) Molarity of hydroxide = Ans. In a (ii) above x 1000(½






        25





  = Correct Ans.(½.

b) (i) Mass of hydroxide = R.F.M x Molarity(½

= 56 x Ans. In a (iii) above

= Correct Ans. (½

           (ii) MASS PER LITRE OF Nacl  = 8.5g – Ans.(b) (i) above(½






     = Correct Ans. (½

(iii) % mass purity of sodium hydroxide

= Ans. In (a) (ii) above x 100 (1= Correct Ans. (1


R.F.M







(Max. of 18mks)

	Solid
	Colour of Flame

	Sodium Chloride
	Yellow (

	Potassium Chloride
	Light T ( Light Blue

	Calcium Chloride
	Orange + Red (

	Barium Chloride
	Pale Green (

	Solid G
	Yellow ( 








1 Mark for each



What is the cation present in solid G? Na+ (1mk 

2.  (a) You are provided with solid D. Carry out the following tests and write your observations and inferences in the spaces provided.

(i)Place about one half spatula of solid D in a test tube and heat it strongly .Test any gases produced with both red and blue litmus papers.

Observations (2marks)




Inferences (1mark)

   -Gas which turn  red√½litmus paper blue given off     

   -Gas which turn  blue√½litmus paper red given off           
NH4+  √½
   -Colourless vapour given off condenses√½on cooler/  (tied to red litmus paper turning blue)

    upper part of  test tube to form colourless liquid√½

   -White sublimate√½ formed/solid sublimes to form   Hydrated compound√½ /salt//solid contains water
     white sublimate.





of crystallization

    -Brown solid /residue√½ formed



(tied to the idea of condensation)


(ii)Place the rest of solid D in a boiling tube .Add about 10cm3 of distilled water. Shake well.

      To a portion of the solution, add about 1cm3 of hydrogen peroxide and shake well.

     To the resulting mixture, add aqueous sodium hydroxide dropwise until excess.

Observations (2marks)




Inferences (1mark)
      Yellow/brown√½ solution formed on adding 

Fe2+  oxidized to  Fe3+  √
      hydrogen peroxide




// Fe3+  formed  √
      Brown ppt√½formed which is 

      insoluble in excess √½alkali

NB: Solid D is ammonium iron (II) sulphate
	3a)Observation
	Inference

	Melts into colourless liquid. ( 1mk

Burns with a smoky/sooty flame

NB: Unsaturated tied to sooty and smoky


	Unsaturated organic compound.

Accept

1. A long chain hydrocarbon

2. High- carbon – hydrogenation

Drawings( 1mk


[image: image1.png]or —C=C-

C=C

/






	b) Bromine water decourized/ yellow bromine water turns colourless. ( 1mk

Reject: Brown for colour of bromine


	
[image: image2.png]or —C=C-

C=C

/




Reject 

Carbon to carbon double bond or triple bond.

Penalize fully for any contradictory function group.



	c) Orange colour of acidified K2Cr2O7 changes to green.

Reject yellow colour for K2Cr2O7

	
[image: image3.png]or —C=C-

C=C

/




Reject 

Carbon to carbon double bond or triple bond.

Penalize fully for any contradictory function group.



	d) The purple colour decolorizes 1mk


	
[image: image4.png]or —C=C-

C=C

/




Reject 

Carbon to carbon double bond or triple bond.

Penalize fully for any contradictory function group.




Ignore mention of any other ion as present





Credit ½ mark for each to maximum 2marks





Penalize fully for any contradictory ion	Ignore mention of initial colour of 


Fully credit inference subject  to complete	solution unless it is contradictory


and correct observations			Reject:Fe3+ present/solution D/solid D


If initial colour of solution is contradictory	contains Fe3+


reject inference
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