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Kenya Certificate of Secondary Education

MOCK EXAMINATIONS 2024

Kenya Certificate of Secondary Education (K.C.S.E
MARKING SCHEME

233/3 CHEMISTRY PAPER 3


1.  Table 1…………………………………………………………………………………….. (5 marks)
      Distributed as follows:

      A.  Complete table………………………………………………………………………… (1 mark)

            Conditions:-


i)  Complete table with 3 titrations done





    (1 mark)


ii) incomplete table with 2 titrations done





  ( ½ mark)


iii) incomplete table with 1 titration done





   ( 0 mark)


Penalties


i)  wrong arithmetic/subtraction


ii) inverted table


iii)  burette reading >50unless explained (50+)

iv)  unrealistic values i.e values less than 1cm3 or in hundreds


NB: penalize ½ mark once for one for all

       B   Use of decimals (tied to the 1st  and 2nd row only……………………………………  (1 mark)


i)  Accept 1 or 2 decimal places used consistently otherwise penalize fully


ii)  If 2 decimal places are used the 2nd must be a 0 or a 5 otherwise penalize fully


iii)  Accept inconsistency in the use of zero’s e.g. 0, 0.0, and 0.00

      C     Accuracy……………………………………………………………………………  (1 mark)


 Compare the candidate’s correct titre with the teacher’s value


Conditions;-


i)  If at least one titre value is within ( 0.1 of teachers value award


    (1 mark) 


ii)  If no value is within ( 0.1 of the teacher’s value but there is one within ( 0.2 award 

                                                                                                                                                   (½ mark)

iii)  If no value within ( 0.2 award.................................................................................(0 mark)


NB:  where the candidate has wrong arithmetic use the correct worked out value to award.

        D.  Principles of averaging……………………………………………………………...  (1 mark)

 Values to be averaged must be within ( 0.2 of one another


i) If three consistent titres are done and averaged                                                          (1 mark)


ii) If three titrations are done but only two are consistent and are averaged                   (1 mark)


iii)  If only two consistent titrations are done and averaged                                           (1 mark)


iv)  If three inconsistent done and averaged



                            (0 mark)


v)  If three consistent titrations done,. two averaged




     (0mark)

 
vi)  If two inconsistent done and averaged                                                                      (0mark)


Penalties


Penalize ½ mark for


i)  No working if answer is correct


ii)   Rounding off to 1 decimal place (unless it works out to 1 decimal place or to whole 

                  number)

    E      Final accuracy









  (1 mark)
Compare the candidate’s correct average titre with the teacher’s value


i)  If within ( 0.1








   (1 mark)

ii)  If within ( 0.2








   (½ mark)


iii)  If not within ( 0.2








   ( 0 mark)


NB:  where there are two possible average values use the value giving maximum credit

Calculations


ii)  Moles HCl



0.2 x titre (½ 


  1000
      = correct ans.  accept answer to at least 4 decimal places(Unless it (1mark)
                                             works out otherwise) (½
· ignore units, but if given must be correct

· Penalize wrong transfer of titre value

(b) Equation for the reaction

Na2CO3(aq) + 2HCl(aq)                              2NaCl(aq)  + CO2(g) + H2O(l)
      (1 mark)

       Penalize ½ mark for wrong or omitted state symbols

(c) (i)  Moles  Na2CO3 in 25 cm3
 

0.5 x answer (a)(ii) (½= correct answer(½



     (1 mark)
(ii) Moles Na2CO3 in 250cm3

   25 x answer c(i) (½ = correct answer(½




      (1 mark)
                 250
(d)   Mass of sodium carbonate in solid A
106 x answer c(ii) above(½ = correct answer(½  correct units

     (1 mark)
(e) Percentage of sodium chloride

(10 – answer d above) (½
                10               x 100 = correct answer(½



     (1 mark)
Penalize for answer if above 40% or below 20%

2
Table 2  ……………………………………………………………………………..(4 marks)

A.  Complete table …………………………………………………………………(1 mark)


6-7 entries








(1mark)



4-5 entries








(½ mark)

B.  Decimal place – accept whole numbers or 1 decimal place, which must be a zero or a five


C.  Accuracy
- compare with teachers value
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(1 mark)

D.  Trend – continuous rise ½ mark followed by a fall ½ mark                                  (1 mark)


Graph










  (3 marks)

· Labelling of axes
½ mark

· scale ½ mark-  more than 
· Plots 1 mark     ½   of grid          3 marks
· shape  1 mark

(a)(i) Volume of solution D

 1 mark



- showing ½ mark


- correct reading ½ mark



(ii) ∆ T………………………………………………………………………………………….1 mark)


- Showing on correct extrapolated graph ½ mark



- Correct reading ½ mark

(b) (i) MC∆T……………………………………………………………………………….(1 mark)
    -
correct substitution ½ mark

   - correct answer       ½ mark

(ii)  Moles HCl


  volume in a(i) x  2 M ( ½  = correct answer ( ½ mark



         1000


     (iii) Molar heat of neutralization Hcl…………………………………………………..(2 marks)


Ans b)(i)   (1
                        Ans b(ii)  



                                     (1



∆ H =  - correct answer kJ mol-1



Penalize – ½ mark if   –ve sign is missing

                                                    - ½ mark if   units missing or wrong

3. (a)  You are provided with solid E.  Carry out the following tests and write your observations  

     and inferences in the spaces provided.

  
(i)  Place one third of solid E on a metallic spatula and ignite using a Bunsen burner flame
	observation
	Inferences 

	Burns with a yellow sooty /smoky flame

                                            (1  mark)
	Long chain hydrocarbon or unsaturated organic compound, or compound with a high carbon hydrogen ratio
Or 


 C = c 
-c ≡ c-

Reject – long chain hydrocarbon  
(1 mark)


(ii)  Place all the remaining solid in a boiling tube.  Add 5cm3 of distilled water.  Shake to  

       dissolve and divide it into 4 portions


(I)  to the first portion three drops of acidified potassium manganate (VII)

	Observation 
	Inferences 

	KMnO4 decolourised

Accept

Potassium Manganate (VII)  turns from purple to colourless

                             1 mark
	R – OH


C= c or –C ≡c -  present

  1 mark


(II) To the second a three drops bromine water.

	Observation
	Inferences 

	Bromine water  decolourised  (1

(Accept Orange/yellow/red bromine turns colourless)

                                             ( 1mark)
	
     C = C
         Or
     C ≡ c

                                                     (1 mark)


(III) To the third portion all the sodium hydrogen carbonate

	Observation
	inferences

	effervescence/bubble

                                           (1 mark)
	H+/ R - COOH(1

Accept carboxylic acid for ½ mark

                                      ( 1 mark)


	(b) You are provided with solid F.  Carry out the tests below and record your observations and inferences in the spaces provided.   Place all the solid F in a boiling tube.  Add 10cm3 of distilled water.  Divide into four portions.

observation
	inferences

	Solid dissolves to form a colourless solution( ½ mark
	Absence of coloured ions e.g. Cu2+, Fe2+ Fe3+( ½ mark



            (i)  To the first portion, add aqueous hydroxide drop wise until in excess.

	observation        


	Inferences 

	No white ppt formed, even in excess

                                   (1 mark)
	Zn2+, Al3+, Pb2+, Mg2+. Ca2+   absent

Any 3 ions(1

Only 2 ion(
Reject Ba2+ absent

                                                 (1 mark)


(ii) To the second portion add 5 drops of barium nitrate, followed by 3 drops of dilute nitric 
      (V) acid 

	           Observation
	inferences

	White ppt ( ½ formed.
Ppt dissolves on  ( ½  addition of nitric (v) acid

                                              (1 mark)
	CO32-  (½  or  SO32- ( ½  present
                                                      (1 mark)


         iii)  To the third portion add 3 drops of acidified sodium dichromate (VI) solution

	Observation
	inferences

	K2Cr2O7 changes(1  from orange to green
                                             (1 mark)
	SO32-  (1 present
                                                     (1 mark)


