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G.C.E. (A/L) Examination - 2019 

02 - Chemistry  (New Syllabus) 

Distribution of  Marks 

 

 

      Paper I :  1 X 50    =     50 

 

 Paper II : 

Part  A : 100 X 4   =   400 

Part  B : 150 X 2   =   300 

Part  C : 150 X 2   =    300 

Total     = 1000 

Paper II - Final Marks  =   100 
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Common Techniques of Marking Answer Scripts. 
It is compulsory to adhere to the following standard method in marking answer scripts and 

entering marks into the mark sheets. 

1. Use a red color ball point pen for marking.  (Only Chief/Additional Chief Examiner may use a 

mauve color pen.) 
 

2. Note down Examiner's Code Number and initials on the front page of each answer script. 
 

 

3. Write off any numerals written wrong with a clear single line and authenticate the alterations 

with Examiner's initials. 
 

4. Write down marks of each subsection in a         and write the final marks of each question as a 

rational number in a         with the question number.  Use the column assigned for Examiners 

to write down marks. 

 
 

Example: Question No. 03  

(i) …………………................................... 
……………………................................ 
……………………................................  
 

(ii) ……………………................................ 
……………………............................... 
…………………...............................… 
 

(iii) ……………………............................... 
……………………............................... 
…………………...............................… 
 
 

(i) +      (ii)    +    (iii)           = 

 

MCQ answer scripts: (Template) 

1. Marking templets for G.C.E.(A/L) and GIT examination will be provided by the Department of 
Examinations itself. Marking examiners bear the responsibility of using correctly prepared and 
certified templates.    
 

2. Then, check the answer scripts carefully.  If there are more than one or no answers Marked to 
a certain question write off the options with a line.  Sometimes candidates may have erased 
an option marked previously and selected another option.  In such occasions, if the erasure is 
not clear write off those options too. 
 

3. Place the template on the answer script correctly.  Mark the right answers with a '√' and the 
wrong answers with a 'X' against the options column.  Write down the number of correct 
answers inside the cage given under each column.  Then, add those numbers and write the 
number of correct answers in the relevant cage.   

  

 

 √ 

 √ 

 √ 

4 
5 

3 
5 

3 
5 

 10 
15 

4 
5 

3 
5 

 3 
 5 

03 
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structured essay type and assay type answer scripts:  
   

1. Cross off any pages left blank by candidates.  Underline wrong or unsuitable answers.  Show 

areas where marks can be offered with check marks.  

  

2. Use the right margin of the overland paper to write down the marks.   

3. Write down the marks given for each question against the question number in the relevant 

cage on the front page in two digits.  Selection of questions should be in accordance with the 

instructions given in the question paper.  Mark all answers and transfer the marks to the front 

page, and write off answers with lower marks if extra questions have been answered against 

instructions.   

 

4. Add the total carefully and write in the relevant cage on the front page.  Turn pages of answer 

script and add all the marks given for all answers again.  Check whether that total tallies with 

the total marks written on the front page.  

 
 

Preparation of Mark Sheets. 

                           Except for the subjects with a single question paper, final marks of two papers will not be 
calculated within the evaluation board this time. Therefore, add separate mark sheets for each of the 
question paper. Write paper 01 marks in the paper 01 column of the mark sheet and write them in 
words too. Write paper II Marks in the paper II Column and wright the relevant details. For the subject 
51 Art, marks for Papers 01, 02 and 03 should be entered numerically in the mark sheets. 

 

*** 
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              F 

             C 

               N 
            

  Be 

  Ne 

 
   B 

Note: If name is given instead of symbols do not award marks    (04 X 6 = 24)  

   

     

     

 

 

 

  

 

 

 

                   (01 X 16 = 16) 

  O1 N2 C3 N4 

I  VSEPR pairs 4 3 2 3 

II electron pair 
geometry 

tetrahedral trigonal 
planar 

linear trigonal 
planar 

III shape angular / V   
/ bent 

angular / V   
/ bent 

linear trigonal 
planar 

IV hybridization sp3 sp2 sp sp2 

1(a):   24 marks 

1. 
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   2p  OR  sp3           sp3 

 

   ,  sp3                        sp2 

 
                        sp2                         sp 
 

                        sp                        sp2 

 

                         sp2                                                 2p  OR  sp3 

 

                       sp2                         3p  OR  sp3            (01 X 12 = 12) 
 

   
 
 

                          ,  2p                       ,  2p 

    2p                          2p            (01 X 4 = 04) 

 
  Double bonds are perpendicular to each other                      (02) 

  OR  

   Sigma bonds linear, bonds perpendicular              (01 + 01) 

  

   

         CO2,   NO2
+  , CN2

2- ,   𝑁3
−                  (02) 

 

  

 

 

 

     3       1  

                      3d 

     2      0         0                           (01 X 6 = 06) 

    

               LiI                   LiF               KF 

            NF5         NO4
3-  NO2

- 

 

            NOCl         NO2F NOCl3                                                                  (06 X 3 = 18) 

 
  1(c):   24 marks 

 

 

 

1(b):   52 marks 
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                                                           Mg   OR  Magnesium    (07) 

                                                       1s22s22p63s2                     (04) 

 

   

  MgO        Mg3N2        (03 + 03) 

 Note: If X has been identified correctly marks can be awarded for XO and X3N2   

 

  

Decreases   (03) 

        

Increases   (03) 

   

       Increases   (03) 

 

  Cation size increases down the group. Charge same.    (03) 
  OR  
  Charge density decreases down the group.      (03) 
                          Therefore, polarizing power decreases down the group.    (02) 
  Hence, decomposition of the carbonates become difficult on going  (03) 

down the group. 
  
         

  
  Lithium   OR    Li        (04) 

 

  Ca2+        (No marks for Ca OR Calcium)     (04) 

 

  Na2CO3    OR   Soda Ash       (04) 

 

  

  Grignard reagent        (04) 
 
  Note: If X is incorrect, do not award marks for (a)(ii) – (iv). 

 

 

  2(a):   50 marks 
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 Na2CO3                                  Na2S           KBr  

    KNO2                                                           Na2S2O3                                      (04 X 5 = 20) 

  In A: Na2CO3  +  2HCl    →   2NaCl   +    H2O     +  CO2 
In B: KNO2        +  HCl      →   KCl       +    HNO2   OR 
 2KNO2     +  2HCl    →   2KCl     +    NO2      +  NO     +     H2O OR 

 3KNO2     +  3HCl    →   3KCl     +    HNO3   +  2NO   +     H2O OR 

 3KNO2  +  3HCl +  O2   →  3KCl +    HNO3    +  H2O     +    2NO2 OR 

 4KNO2  +  4HCl +  O2   →  4KCl +    4NO2     +  2H2O     

In C: Na2S      +  2HCl    →    2NaCl  +    H2S    

In D: Na2S2O3 +  2HCl    →    2NaCl  +    SO2         +  S        +     H2O               (04 X 4 = 16) 

 In A:    (CO2)   Pass through a solution of Ca(OH)2.      (02) 
Solution turns milky. On continued passing, milky solution becomes colourless.  (02) 
In C:    (H2S)   Test with filter paper moistened with lead acetate.     (03) 
Filter paper turns black.        (02) 
OR 

Test with filter paper moistened with cadmium acetate.      (03) 
Filter paper turns yellow.        (02) 
OR  

Pass through a solution of acidified KMnO4.       (03) 
(Purple) solution becomes colourless, but solution is not clear (cloudy)    (02) 
OR 

Pass through a solution of acidified K2Cr2O7.      (03) 
(Orange) solution becomes green, but solution is not clear (cloudy)    (02) 
In D:    (SO2)  Pass through a solution of acidified KMnO4.     (03) 
(Purple) solution becomes colourless.       (02) 
OR  

Pass through a solution of acidified K2Cr2O7./Test with filter paper moistened with acidified K2Cr2O7 (03) 
(Orange) solution becomes green.           / Filter paper turns green.    (02) 
OR 

Pass through a solution of Ca(OH)2.        (03) 
Solution turns milky. On continued passing, milky solution becomes colourless.  (02) 
OR 

Test with moist coloured flower petals.      (03) 
Petals are decolourized /bleached.       (02) 

Note: Identification in (b)(i) must be correct for award of marks for respective 
answers in (b)(ii) & (b)(iii).   

 

 

 

 

  

          q   = m s ΔT (OR q = m c ΔT)                                                 (5)  
               = 100.00 cm3 x 1.0 g cm-3 x 4.2 J 0C-1 g-1 x (25.0  - 17.0) 0C      (4+1)+(4+1)+(4+1)+(4+1) 

                = 3360 J                                 (4+1) 

  2(b):   50 marks 
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 Dissolution of MX(s) has absorbed heat (OR temperature of water decreased)  (2) 

Process is endothermic         (2) 

 

 

 

        ΔH =3360 J         (4+1)+(4+1) 
                 0.10 mol 
                            = 33.6 kJ mol-1 (OR 33600 J mol-1)                (4+1) 

  

 
  

               No (OR   the temperature change would be smaller)     (2) 

Amount of heat (q) is constant, the mass (m) has increased. Therefore, the temperature 
change (ΔT) would be smaller (OR   More water is available to release heat)  (2) 

 
      
  
  
 

 
 

 

 

 

 

 

Metals are good thermal conductors. (OR  when the temperature is decreased, metal  

provides and conducts heat from surroundings)       (2) 

Plastics are poor thermal conductors and have low heat capacity   (2) 

 

 

 

 

ΔG  = ΔH - T ΔS       (No marks for ΔG0 = ΔH0 - T ΔS0 )                   (5) 

∆𝑆 =
∆𝐻 − ∆𝐺

𝑇
 

          = 33.6 kJ mol-1 – (-26.0 kJ mol-1)                    (4+1)+(4+1)+(4+1) 

                                       298 K 

          = 200 J mol-1 K-1                (4+1) 

 

 

  

Solubility of MX(s) in water increases with increasing temperature   (4) 

because ΔG becomes more negative.       (4) 

(OR  because the dissolution of MX(s) is endothermic ) 

17  

time  

25  

Curve starts from t=0 (or the time of salt 

addition is marked)   (2) 

Curve starts from 25 0C   (2) 

Curve goes down to 17 0C `  (2) 

Curve has the correct shape  (4) 

     0 

  temperature 0C 
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(05 x 2 = 10) 

(05 x 4 = 20) 

Note : 1. Mark A-I Independently 
             2. If the correct structure is given for either C or H , award full marks for both C and H (05x2 = 10) 

 

(05 x 3 = 15) 
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(05 x 4 = 20) 

Reaction I 

Reaction II 

Reaction III 
(05 x 3 = 15) 

(15 marks) 

(12 marks) 

Note : Marks awarded only if each of the reactions I, II and III correct as given in the marking scheme  
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  pH of the HCl solution. 

pH  = - log[H+]          (2)

  

                 = - log(0.1)        

  

    = 1.0                    (2+1) 

 

  pH after addition of 10.00 cm3 of B solution. 

[H+] = 0.1 mol dm-3 x 25.00 cm3 – 0.15 mol dm-3 x 10.00 cm3              (4+1) 

       35.00 cm3 

   = 0.028 mol dm-3 

pH = 1.5 (OR 1.6)                   (4+1) 

 

    No OR  this solution cannot act as a buffer solution.       (3) 

      Only protonated base (conjugate acid) is present (No unreacted or unprotonated base)   (3) 

               Note : If correctly explained using the addition of H+ and OH-, award full marks 

 

 

    

   Volume of base required to reach equivalence point. 

 V = 0.1 mol dm-3x 25.00 cm3                                 (4+1) 

                               0.15 mol dm-3 

          = 16.66 cm3  

(16.67 cm3 OR  the answer reported to one decimal place is also accepted)         (4+1) 

pH after addition of 10.00 cm3 of base after reaching the equivalence point. 

Weak base dissociates according to, 

B (aq)  +  H2O(l) ⇌ BH+(aq)  +  OH-(aq)        (2) 

 

Kb = [BH+(aq)][OH-(aq)]          (4) 

                                  [B(aq)] 

OR 

𝑝𝑂𝐻 = 𝑝𝐾𝑏 + 𝑙𝑜𝑔 (
[𝐵𝐻+(𝑎𝑞)]

[𝐵(𝑎𝑞)]
)        

 Note : Physical states are required for the award of marks  

              Assuming that the amount dissociated is negligible,      (2) 

PART B - ESSAY 
Answer two questions only. (Each question carries 150 marks)   
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 Concentration of the weak base [B(aq)]  =     0.15 mol dm-3 x 10.00 cm3               (4+1) 

                 (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

Concentration of the protonated weak base [BH+(aq)] = 0.15 mol dm-3 x 16.66 cm-3             (4+1) 

                     (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

𝑝𝑂𝐻 = −log⁡(1 × 10−5) + log (
0.15⁡𝑚𝑜𝑙⁡𝑑𝑚−3×16.66⁡𝑐𝑚3

0.15⁡𝑚𝑜𝑙⁡𝑑𝑚−3×10.00⁡𝑐𝑚3)                (4+1) 

pOH = 5.0 + 0.221 = 5.221 

pH = 8.78 (or 8.7 or 8.9 or 9)                   (4+1) 

 

Yes   OR   it can act as a buffer solution.         (3) 

The solution in the titration flask contains the protonated base (conjugate acid) and  

unreacted base.            (3) 

         Note : If correctly explained using the addition of H+ and OH-, award full marks  

         

Note : If correctly explained using the addition of H+ and OH-, award full marks 

 

 

 
 

Curve starts at pH=1 and reaches pH=9 and has the correct shape    (4) 

Equivalence volume marked         (2) 

Equivalence pH (between pH = 5 and pH=7) marked      (2) 

Axes are labeled (with units where applicable)                (1+1) 

 

 

 

 

5 (a): 75 marks 
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PC = xC P0
C (Award marks only for these symbols)       (5) 

Raoult’s law           (4) 

Experiment I 

2.7 x 104 Pa = 0.3 P0
C

  + 0.7 P0
D ---(1)                  (4+1) 

Experiment II 

2.4 x 104 Pa = 0.6 P0
C

  + 0.4 P0
D ---(2)                 (4+1) 

 

(1)x2-(2) 

P0
D         = 3.0x104Pa                   (4+1) 

 

 P0
C  = (2.4 x 104 Pa – 0.4 x 3.0x104Pa)/0.6  

                 = 2.0 x 104 Pa                   (4+1) 

 

 

   Mole fractions in the gas phase (experiment I, VI) 

Xg
C,I   = 0.3x2.0x104 Pa                   (1+1) 

                                2.7x104Pa 

                    =   0.2    (OR   0.22 OR  2/9)                 (1+1) 

 

Xg
D,I    = 1- 0.2                      (1+1) 

                              =  0.8     (OR  0.78  OR  7/9)                 (1+1) 

  Mole fractions in the gas phase (experiment II, VII) 

 Xg
C,II   =  0.6 x 2.0x104 Pa                  (1+1) 

                                  2.4 x 104Pa 

                              = 0.5                    (1+1) 

  Xg
D,II     = 1- 0.5                    (1+1) 

                                        = 0.5                      (1+1) 
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L=liquid,   V= vapour 

       

Note :Graph could also be drawn by reversing the increasing direction of the mole fraction of C.  

Mark accordingly 

Axes labeled (with appropriate units where applicable)  (2+2) 

P0
C and P0

D marked    (2+2) 

Line & curve (starts and ends at correct pressures)  (2+2) 

Phases at equilibrium in each region identified   (2+2+2) 

point LI marked at XC = 0.3     (2) 

point LII marked at Xc = 0.6     (2) 

point VI marked at XC = 0.2     (2) 

point VII marked at XC = 0.5     (2) 

points LI and VI are at the same level    (2) 

points LII and VII are at the same level    (2) 

 

Note : No marks for temperature composition phase diagram  

 

 

 

 

 

 

5 (b): 75 marks 
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 Calculation of [X]org-1 

𝐾𝐷 =⁡⁡
⁡⁡[𝑋]𝑜𝑟𝑔−1
[𝑋]𝑎𝑞

= 4.0 

V= volume, x= amount (mols) in aqueous phase. 

𝐾𝐷 =
0.5⁡𝑚𝑜𝑙−𝑥

𝑉
𝑥

𝑉

= 4.0    (No marks for substitution in mols)                           (4+1) 

x =  0.1 mol                    (4+1) 

 

[𝑥]𝑜𝑟𝑔−1 =
0.4⁡𝑚𝑜𝑙

100×10−3𝑑𝑚3 = 4.0 mol dm-3                 (4+1) 

 

 

[𝑥]𝑎𝑞 =
0.1⁡𝑚𝑜𝑙

100×10−3𝑑𝑚3 = 1.0 mol dm-3                 (4+1) 

 

 

 

 

𝑅𝑎𝑡𝑒⁡ = ⁡𝑘⁡[𝑋]𝑎𝑞
𝑚 ⁡[𝑌]𝑎𝑞

𝑛
     OR ⁡⁡

−∆[𝑋]𝑎𝑞

∆𝑡
= 𝑘[𝑋]𝑎𝑞

𝑚 ⁡[𝑌]𝑎𝑞⁡⁡
𝑛 𝐎𝐑⁡⁡

−∆[𝑌]𝑎𝑞

∆𝑡
= 𝑘[𝑋]𝑎𝑞

𝑚 ⁡[𝑌]𝑎𝑞⁡⁡
𝑛

              (10) 

 

 

6 (a): 20 marks 
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Let x be the amount (moles) of X in the aqueous phase and nx be the 

total amount (moles) of X   added. 

Equal volumes of org-1 and water are used in all the experiments. 

[𝑋]𝑎𝑞 =
𝑛𝑋

5 × 𝑉𝑎𝑞
 

 

Experiment  [X]aq/mol dm-3 

1          0.1          (4) 

2          0.2          (4) 

3                        1.0          (4) 

 

  Let nY be the total amount of Y (moles) added.  

Y is only soluble in the aqueous phase. 

[𝑌]𝑎𝑞 =
𝑛𝑌
𝑉𝑎𝑞

 

 

Experiment  [Y]aq/mol dm-3 

1          0.2          (4) 

2          0.4          (4) 

3          0.4          (4) 

 

2.00 x 10-6 mol dm-3 s-1 = k (0.1 mol dm-3)m (0.2 mol dm-3)n ---(1)           (10 +2) 
1.60 x 10-5 mol dm-3 s-1 = k (0.2 mol dm-3)m (0.4 mol dm-3)n ---(2)                         (10 +2) 

4.00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n ---(3)                         (10 +2) 

 

Finding of the order m 

From (2)/(3) 

1.60 x 10-5 mol dm-3 s-1   =   k (0.2 mol dm-3)m (0.4 mol dm-3)n      (5) 

4.00 x 10-4 mol dm-3 s-1          k (1.0 mol dm-3)m (0.4 mol dm-3)n  

 

0.04 = (0.2)m 

m = 2                      (4+1) 

 

Finding of the order n 

From (3)/(1) 

4. 00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n      (5) 

2.00 x 10-6 mol dm-3 s-1     k (0.1 mol dm-3)m (0.2 mol dm-3)n 

 

200 = 102 (2)n 

n = 1                      (4+1) 
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Rate constant 
From (1) 

k = 2.00 x 10-6 mol dm-3  s-1                   (4+1) 

            (0.1 mol dm-3)2 (0.2 mol dm-3)1 

        = 1.0 x 10-3 mol-2 dm6 s-1                   (4+1) 

 

 

        Not suitable            (2) 

       Partition coefficient depends on temperature.        (3) 

 

 

 

              Reaction takes place in the aqueous medium. Therefore, the rate constant is the same.   (5) 

𝑅𝑎𝑡𝑒⁡ = ⁡𝑘⁡[𝑋]𝑎𝑞
2 ⁡[𝑌]𝑎𝑞  

 

6.40 x 10-7 mol dm-3 s-1 = 1.00 x 10-3 mol-2 dm6 s-1 [X]2
aq  0.1 mol dm-3              (4+1) 

[X]2
aq = 6.4 x 10-3 mol2 dm-6 = 64 x 10-4 mol2 dm-6      

  

[X]aq = 8.0 x 10-2 mol dm-3                   (4+1) 

 

𝐾𝐷 =
⁡[𝑋]𝑜𝑟𝑔−2

[𝑋]𝑎𝑞
=

(
0.2⁡𝑚𝑜𝑙

0.1⁡𝑑𝑚3−⁡0.08⁡𝑚𝑜𝑙⁡𝑑𝑚−3)

0.08⁡𝑚𝑜𝑙⁡𝑑𝑚−3                   (4+1) 

 

𝐾𝐷 = 24                     (4+1) 

 

 

 

 

 

 

 

 

 

6 (b): 105 marks 
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Alternate answer for 6(c)  

 

𝐾𝐷 =
(
0.2⁡𝑚𝑜𝑙−𝑥

0.1⁡𝑑𝑚3 )

(
𝑥

0.1⁡𝑑𝑚3)
                      (4+1) 

 

𝑥 =
0.2⁡𝑚𝑜𝑙

𝐾𝐷 + 1
 

 

[𝑋]𝑎𝑞 =

0.2⁡𝑚𝑜𝑙

(𝐾𝐷+1)

0.1⁡𝑑𝑚3 =
2

(𝐾𝐷+1)
𝑚𝑜𝑙⁡𝑑𝑚−3                   (4+1) 

 

𝑅𝑎𝑡𝑒⁡ = ⁡𝑘⁡[𝑋]𝑎𝑞
𝑚 ⁡[𝑌]𝑎𝑞

𝑛
 

 

6.4 × 10−7𝑚𝑜𝑙⁡𝑑𝑚−3⁡𝑠−1 = 1⁡ ×⁡10−3⁡𝑚𝑜𝑙⁡𝑑𝑚−3⁡𝑠−1 ⁡(
2⁡𝑚𝑜𝑙⁡𝑑𝑚−3

(𝐾𝐷+1)⁡⁡
)
2

(0.1⁡𝑚𝑜𝑙⁡𝑑𝑚−3)             (4+1) 

64 × 10−4 =⁡(
2

𝐾𝐷+1
)
2
                     (4+1) 

𝐾𝐷 = 24                      (4+1)

   

 

Cell A  

Anode = 1            (5) 

Cathode = 2            (5) 

Cell B 

Anode = 3            (5) 

Cathode = 4            (5) 
 

 Electrode reactions 

Cell A electrode 1  Cu(s)  Cu2+(aq) + 2e        (6) 

Cell A electrode 2    Cu2+(aq) + 2e  Cu(s)        (6) 

Cell B electrode 3 M(s)  M3+(aq) + 3e        (6) 

Cell B electrode 4 M3+(aq) +3e  M(s)        (6) 

Note : physical states must be given 

 

6 (c): 25 marks 
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 Amount of Cu(s) dissolved = 31.75 x 10-3 g       

Charge required for this = 2 x 96500 c mol-1 x 31.75 x 10-3g   = i x 10 x 60 s  

     63.5 g mol-1          (1+1)+(1+1)+(1+1)+(1+1) 

    

Correct stoichiometry                         (5) 

               The current used in the electrolysis = i = 0.16 A                  (4+1) 

 

  

Amount of Cu deposited    =   
31.75⁡×⁡10−3⁡⁡𝑔

63.5⁡𝑔⁡𝑚𝑜𝑙−1
 

            =  0.5 × 10-3 mol 

Amount of charge required  =  0.5 × 10-3  ×  2  mol        For using correct stoichiometry            (5) 

  =  10-3  mol 

     = 10-3  mol  × 96500 C mol-1                               (1+1) 

     = 96.5 C     

Current        = 
96.5⁡𝐶

10⁡×60⁡𝑠
                                                   (1+1) 

     = 0.16 A                                              (4+1) 

 

 

Increase in mass of the electrode 4 in cell B is due to deposition of M(s) 

Increase in mass = 147.6x 10-3 g 

Amount of M deposited = 147.6 x 10-3 g /W 

W=molecular weight of M      

Charge needed for this = 3 x 96500 c mol-1 x 147.6 x 10-3 g  = 0.16 A x 600 s             

          W        ( 1+1)+(1+1)+(1+1) 

 Correct stoichiometry               (5) 

W = 445.1 g mol-1                              (1+1) 

 
 
The amount of charge flown is equal. 
M mol x 3 = Cu mol x 2 
 
147.6⁡×⁡10−3⁡𝑔⁡×3⁡𝑚𝑜𝑙

𝑊
=

31.75⁡×⁡10−3⁡⁡𝑔⁡×2⁡𝑚𝑜𝑙

63.5⁡𝑔⁡𝑚𝑜𝑙−1
 ⁡ For using correct stoichiometry    (5) 

W = 
147.6⁡×⁡3⁡×63.5⁡

31.75⁡×2
 g mol-1 

       =     442.8   g mol-1                               (1+1) 

 
 

Amount of M deposited  = Amount of charge flown / 3 

    = 
10−3

3
⁡𝑚𝑜𝑙  For using correct stoichiometry    (5) 

 

Molar mass of M   = 
147.6⁡×⁡10−3⁡⁡⁡⁡⁡𝑔

10−3⁡⁡

3
⁡⁡𝑚𝑜𝑙

 

    = 147.6 × 3 g mol-1 

    = 442.8 g mol-1                     (1+1) 

Note : If symbols (or any other values) are used for the atomic mass of Cu and Faraday constant and 

the answers are provided with those symbols or using those values, award full marks. 

 

Alternative Answer (II) for 7(a) (iv) 

Alternative Answer (I) for 7(a) (iv) 

7 (a): 75 marks 

(1+1) 

(1+1) (1+1) 

(1+1) 

(1+1) 

(1+1) 

Alternative Answer for 7(a) (iii) 

(1+1) 

(1+1) 
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A: [Ni(NH3)3(H2O)3]Cl2      OR  [Ni(H2O)3(NH3)3]Cl2      (06) 

 B: [Ni(NH3)4Cl2]     OR  [NiCl2(NH3)4]      (06)   

 C: [Ni(NH3)4(H2O)2]l2      OR  [Ni(H2O)2(NH3)4]I2                   (06) 

  Note: OH2 may be used instead of H2O. 

   

A  with Pb(CH3COO)2  PbCl2 ↓     (03) 

  C  with Pb(CH3COO)2  PbI2    ↓      (03) 

  Cl-   Add a solution of AgNO3.      (03) 

A white precipitate is formed. The white precipitate dissolves  

in dilute NH4OH.       (03) 

 

I-   Add a solution of AgNO3.      (03) 

A yellow precipitate is formed. The yellow precipitate does not  

dissolve in conc. NH4OH.      (03) 

OR 

Add a few drops of CHCl3 and then a little Cl2 water.   (03) 

Shake the tube. 

CHCl3 layer turns violet.      (03) 
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            Ni,  +2 OR      Ni2+                        (06 + 03) 

 

1s22s22p63s23p63d8                  (03) 

 

  

n = 6  m = 2              (03 + 03) 

 

 

 octahedral         (03) 

 

 
 

Q: Ni(OH)2                  (03) 

 

 R: [NiCl4]2-                  (03) 

 

 S: [Ni(NH3)6]2+                  (03)

  

 

 

  

P: hexaaquanickel(II) ion                 (03) 

 

  R: tetrachloridonickelate(II) ion                (03) 

 

  S: hexaamminenickel(II) ion                (03) 

 

 

 

   7(b):  75 marks 
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Alternative Answer (I) for 8(a) 
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 Note :   1. Do not award any marks if there are more than 7 steps. 

2. Do not count the hydrolysis steps subsequent to the reaction with Grignard  

     reagent and with LiAlH4 as separate steps. 

 

 

 

 

 

 

 

 

 

 

 

 

8 (a) : 60 marks 

Alternative Answer (II) for 8(a) 
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 (i) 

 

           

 

Alternative Answer  for 8(b) (i) 

Alternative Answer for 8(b) (ii) 

8 (b) : 60 marks 
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(i). 

 

 

(ii) 

 

 

 

    

 

 

8 (c) :30 marks 

(20 marks) 
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            Cu2+,    Cr3+,   Zn2+,     Ca2+                                   (05 marks x 4 = 20) 

 

  P1: CuS 

  P2: Cr(OH)3 

  P3: ZnS 

  P4: CaCO3 

  P5: Zn(OH)2                                     (06 marks x 5 = 30) 

           

  solution 1: [Cu(NH3)4]2+                 (07) 

  solution 2: Na2CrO4    OR CrO4
2-               (06) 

  solution 3: Na2Cr2O7 OR Cr2O7
2-               (06) 

  solution 4: Na2ZnO2 OR  ZnO2
2-          OR                 (06) 

                       Na2Zn(OH)4 OR   [Zn(OH)4]2-   

 

 

  

 

   9(a):  75 marks 
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Procedure I 

 SO3
2-      +   BaCl2  →  BaSO3 ↓ +   2Cl-    OR    Ba2+ +   SO3

2- →  BaSO3 ↓  (02)     

 SO4
2-      +   BaCl2  →  BaSO4 ↓ +   2Cl-    OR    Ba2+ +   SO4

2- →  BaSO4 ↓  (02)     

 BaSO3
 ↓ +    2HCl  →  BaCl2      +   SO2 + H2O      (03)  

BaSO4
  will remain insoluble 

Procedure 2 

 2IO3
-      +   12H+    + 10e      →    I2        +    6H2O      (02)     

 5(SO3
2-   +   H2O                    →    SO4

2-  +    2H+        +   2e)     (02)     

 2IO3
-      +   5SO3

2- +  2H+      →    I2        +    5SO4
2-   +    H2O    (03)     

    OR 

 2IO3
-      +   12H+    + 10e      →    I2         +     6H2O      (02)     

 5(SO2    +   2H2O                  →    SO4
2-   +     4H+      +   2e)     (02)     

 2IO3
-      +   5SO2  +  4H2O   →    I2          +    5SO4

2-  +  8H+       (03)     

  

I2    +    2e  →    2I-           (02)     

 2S2O3
2-       →   S4O6

2-   +   2e           (02)     

 I2    +    2S2O3
2-       →   S4O6

2-   +   2I-        (03)     

 Therefore,  5SO3
2-  ≡  2S2O3

2-    OR     5SO2
  ≡  2S2O3

2-   SO2
  ≡  SO3

2-    (02)              

 

Procedure 3 

 3NO3
-      +   8Al    +      5OH-   + 2H2O   →    8AlO2

-     +   3NH3       (02)       

 NH3
    +   HCl         →   NH4Cl             (02)     

 HCl   +   NaOH     →   NaCl   +   H2O         (02)     

 

   

Procedure I –- Determination of SO4
2- 

 Molar mass of BaSO4   = 137 +  32  +  64  =  233      (02)     

 Mass of BaSO4 precipitate   = 0.174 g 

 Therefore, moles of BaSO4   =  
0.174

233
         (02)     

Therefore, moles of SO4
2-   =  

0.174

233
   = 7.47⁡ × ⁡10−4        (02)     

Concentration of SO4
2-     = 

7.47⁡×⁡10

25

−4
⁡× 1000          (02)     

    = 0.029 (0.03) mol dm-3        (03 + 01)     
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Procedure 2 – Determination of SO3
2-  

 Moles of S2O3
2-    =  

0.02

1000
 × 20        (02)     

Therefore, moles of SO3
2-   =  

0.02

1000
 × 20⁡×⁡

5

2
       (02)     

Concentration of SO3
2-     =   

0.02

1000
 × 20⁡×⁡

5

2
 ×⁡

1000

25
      (02)     

                                    =   0.04 mol dm-3          (03 + 01)     

Procedure 3 – Determination of NO3
- 

Moles of HCl     =  
0.11

1000
 × 20        (02)     

Moles of NaOH   =  
0.10

1000
 × 10⁡        (02)     

Since NaOH and HCl react in the ratio of 1:1 

Moles of HCl reacted with NH3  =  
0.11

1000
 × 20⁡⁡ −⁡⁡

0.10

1000
 × 10⁡     (02)     

    = 
1

1000
⁡(2.2 − 1) = ⁡

1.2

1000
       (02)     

Therefore, moles of NH3   =⁡⁡
1.2

1000
          (02)     

Therefore, moles of NO3
-   =⁡⁡

1.2

1000
          (02)     

Concentration of NO3
-     =  

1.2

1000
 ×⁡

1000

25
         (02)     

                                    =   0.048 mol dm-3             (03 + 01)     

 
  

 

Procedure 2:  Blue  →  Colourless          (03)     

 Procedure 3:   Red   →  Yellow           (03)     

 

 

   9(b):  75 marks 
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 Sea water/ Bittern solution                 (03) 

  B: thermal decomposition 

  C: precipitation 

  D: dissolution 

  E: evaporation 

  F: electrolysis 

  G: recycling of a reagent             (02 x 6 = 12 marks)

                 CaCO3 OR   lime stone                (03) 

 

 P:  Mg(OH)2 

 Q: HCl 

 R:  MgCl2 

  T:  Cl2                 (02 x 4 = 8 marks)
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B:  CaCO3                                     CaO   +    CO2               (02) 

             Note : Award marks even if heating is not shown. 

  

C: CaO    +    H2O                       Ca(OH)2                    (02) 

 Ca(OH)2                                                    Ca2+    +   2OH-              (02) 

Mg2+    +   2OH-              Mg(OH)2                                (02)      

OR   

CaO    +    H2O                       Ca2+    +   2OH-
                      (04) 

 Mg2+    +   2OH-              Mg(OH)2                      02)     

OR   

CaO    +    H2O    +     Mg2+                   Mg(OH)2     + Ca2+                           (06)                              

D: Mg(OH)2     +    2HCl                 MgCl2    +    2H2O                   (02)                                        

F: Anode –  (C)          2Cl- (l)/(aq)   →   Cl2(g)  +  2e                                (02 + 02) 

 Cathode – (Fe)      Mg2+(l)/(aq)  +  2e  →  Mg(l)                                   (02 + 02) 

 Note: Physical states are required for the  award of marks for half reactions. 

 

Here a product is recycled / reproduced.                (03) 

 

It is very cost effective.                  (03) 

 

 

 

 

 

10(a): 50 marks 
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  Coal power plants – CO2 

  Refrigeration and air conditioning industry – CFC   OR   HFC  OR  HCFC 

Transportation – CO2 

Agriculture – N2O ,  CH4 

Animal farming – CH4 

    (03 x 5 = 15 marks) 

 

 Rise in sea level  

 Frequent strong cyclones and tornadoes 

 Severe floods in certain areas 

 Reduction in rainfall in certain areas (severe droughts) / Desertification 

 Sea water infusion to rivers 

 Heavy rainfall in certain areas 

    (Any three)                (03 x 3 = 9 marks) 

  

        Transportation 

               Coal power plants and transportation 

      Agriculture and animal farming 

               (02 x 5 = 10 marks) 
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Conductivity                   (02) 

 Concentration of ions increases. Therefore, conductivity                     (02) 

increases. 

 

  pH, turbidity and dissolved oxygen                         (02 + 02 + 02) 

 These salts do not undergo hydrolysis. Therefore, pH is unaffected. 

 These salts are very soluble in water. Hence, ions do not contribute to 

turbidity. 

 These salts do not react with O2. 

           (02 x 3 = 6 marks) 

 

 

 

 

 

          Vegetable oil / plant oil (palm oil etc.)   and    

CH3OH / methanol / C2H5OH / ethanol/ alcohol/ ROH            (05  +  05) 

           Vegetable oil – triglycerides                 (05) 

     

            Sodium hydroxide (NaOH) / potassium hydroxide (KOH)             (05) 

          

 

 

    

 

10(b): 50 marks 
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           (20) 

Note:  1. R could be written as R1, R2 and R3. Equation should be balanced  

             accordingly. 

2. For correct balanced equation (20 marks). If equation is not balanced award 

(04) for each correct reactant and product. 

3. C2H5OH and ROH may be accepted for this year ONLY. 

  

 

 Saponification reaction  OR   its description                (05) 

 Product –  soap (R-COO-Na+)                 (05) 

 

 

 

 

 

 

 

10(c): 50 marks 

 

 

 

 

https://pastpapers.wiki/


http://lol.lk/

