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Part I 

1. Subject objectives and information on subject achievements

 1.1 Subject objectives  

 

After following this course the student will :

* understand the basic concepts in chemistry required to comprehend the 

physical foundation of scientific explanations of natural phenomena. 

* become knowledgeable about the total framework of chemistry including 

its main concepts, unifying themes and patterns enabling to understand the 

structure and changes in matter and lay the foundation for students who 

pursue the study of further chemistry in the future. 

* incline to understand and appreciate the nature of the scientific process 

through direct experiences and inquiring into the historical development of 

chemistry.

* understand the limits of science and how it is applied in relation to technical, 

economic, social and personal development.

* understand the physico - chemical foundation of problems relating to the 

scientific usage and conservation of resources acquiring a general knowledge 

of them with special attention to the conditions prevailing in Sri Lanka.

* acquire knowledge and skills required for the application of basic concepts 

in chemistry for technical, social and economic development with special 

attention to Sri Lanka.

* develop interest for applying the knowledge and skills gained through the 

course for socio - economic development and conservation and utilization of 

natural resources.
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1.2  Statistical information on subject achievement

 

  1.2.1 Number of candidates sat for the subject 

 

Medium School Private Total 

53178 13306 66484

8940 1696 10636

2926 583 3509

Total 65044 15585 80629

       Table 1  

 1.2.2 Grades obtained by the candidates 

 Grade
School  Candidates Private  Candidates  

Total Percentage
Number Percentage Number Percentage

A 3473 5.34 993 6.37 4466 5.54

B 5204 8.00 1646 10.56 6850 8.50

C 13449 20.68 3463 22.22 16912 20.98

S 21492 33.04 4843 31.07 26335 32.66

F 21426 32.94 4640 29.77 26066 32.33

Total 65044 100.00 15585 100.00 80629 100.00

Table 2  
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1.2.3  Grades obtained by school candidates who sat the examination for the first time -

 Districtwise

District No. Sat 

Distinction 

(A)  

Very Good 

Pass

 (B) 

Credit Pass

(C)  

Ordinary 

Pass

 (S)

Pass 

^A+B+C+S&

Failed             

(F)                  

N
u

m
b

er

]

N
u

m
b

er

]

N
u

m
b

er

]

N
u

m
b

er

]

N
u

m
b

er

]

N
u

m
b

er

]

1. Colombo 5997 451 7.52 563 9.39 1291 21.53 1978 32.98 4283 71.42 1714 28.58

2. Gampaha 3510 131 3.73 228 6.50 671 19.12 1130 32.19 2160 61.54 1350 38.46

3. Kalutara 2125 45 2.12 106 4.99 349 16.42 740 34.82 1240 58.35 885 41.65

4. Kandy 2987 121 4.05 167 5.59 504 16.87 985 32.98 1777 59.49 1210 40.51

5. Matale 678 11 1.62 24 3.54 105 15.49 223 32.89 363 53.54 315 46.46

6. Nuwara Eliya 907 10 1.10 37 4.08 120 13.23 257 28.34 424 46.75 483 53.25

7. Galle 2568 109 4.24 168 6.54 477 18.57 841 32.75 1595 62.11 973 37.89

8. Matara 2019 102 5.05 124 6.14 331 16.39 672 33.28 1229 60.87 790 39.13

9. Hambantota 1394 40 2.87 61 4.38 212 15.21 507 36.37 820 58.82 574 41.18

10. Jaffna 1234 132 10.70 127 10.29 281 22.77 368 29.82 908 73.58 326 26.42

11. Kilinochchi 170 8 4.71 8 4.71 26 15.29 58 34.12 100 58.82 70 41.18

12. Mannar 164 1 0.61 13 7.93 24 14.63 48 29.27 86 52.44 78 47.56

13. Vavuniya 298 16 5.37 11 3.69 42 14.09 100 33.56 169 56.71 129 43.29

14. Mullativu 167 5 2.99 7 4.19 22 13.17 60 35.93 94 56.29 73 43.71

15. Batticaloa 715 51 7.13 70 9.79 140 19.58 245 34.27 506 70.77 209 29.23

16. Ampara 1204 39 3.24 53 4.40 185 15.37 395 32.81 672 55.81 532 44.19

17. Trincomalee 490 32 6.53 47 9.59 84 17.14 147 30.00 310 63.27 180 36.73

18. Kurunegala 3066 80 2.61 124 4.04 469 15.30 985 32.13 1658 54.08 1408 45.92

19. Puttalam 1111 29 2.61 49 4.41 175 15.75 391 35.19 644 57.97 467 42.03

20. Anuradhapura 1359 24 1.77 47 3.46 161 11.85 370 27.23 602 44.30 757 55.70

21. Polonnaruwa 514 2 0.39 8 1.56 44 8.56 142 27.63 196 38.13 318 61.87

22. Badulla 1523 61 4.01 87 5.71 255 16.74 509 33.42 912 59.88 611 40.12

23. Monaragala 658 8 1.22 20 3.04 69 10.49 242 36.78 339 51.52 319 48.48

24. Ratnapura 1794 58 3.23 107 5.96 350 19.51 616 34.34 1131 63.04 663 36.96

25. Kegalle 1668 23 1.38 59 3.54 258 15.47 604 36.21 944 56.59 724 43.41

All Island 38320 1589 4.15 2315 6.04 6645 17.34 12613 32.91 23162 60.44 15158 39.56

Table 3  
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1.2.4  Marks obtained according to class intervals

 

Class Interval Frequency 
Frequency 

Percentage

Cumulative 

Frequency

Cumulative 

Frequency 

Percentage 

 
Table 4

According to the above table the number of candidates scoring from 21 - 30 is 16286. 

As a percentage it is 20.20. The number scoring 30 or below marks is 26071 and as  

a percentage it is 32.33.
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Graph 1 (Prepared using the information collected from form RD/16/05/AL)

According to the above graph highest number of candidates has correctly responded to question 9. Its percentage is 73%. Least number 

of candidates has correctly responded to question 22. Its percentage is 13%.
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1.3.2  Selection of questions in Paper II
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1.3.3  Scoring for the questions in Paper II

As an example marks allocated 

for question 1 is 100. The 

percentage scoring within the 

range 76  - 100  is 13 . The 

percentage getting between 00  

and 25  of the 100 marks set 

apart was about 24 . 

Graph 3 (Prepared using the information collected from the form RD/16/02/AL) 
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02 - Chemistry - Paper II

Scoring for the questions (by calss interval)
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G.C.E.(A.L.) Examination - 2016

02  -  Chemistry - Paper II (Part A)
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Part II  

2.   Information on questions and answers 

2.1   Question paper I and information on answers to paper I  

     2.1.1   Structure of Paper I

        

Time is 02 hours. Total mark is 100.

each with five options. For each question, candidates were 

expected to select the correct or the most suitable option from 

the options (1), (2), (3), (4) and (5).
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2.1.2   Paper I
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https://pastpapers.wiki/


 - 13 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

 

  

https://pastpapers.wiki/


 - 14 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

  

https://pastpapers.wiki/


 - 15 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

https://pastpapers.wiki/


 - 16 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

https://pastpapers.wiki/


 - 17 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

 

  

  

https://pastpapers.wiki/


 - 18 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

2.1.3 Expected answers and the marking scheme for Paper I

  
 Question Answer Question Answer  

 No.   No.   
 

      01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. '''''''''  40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''

2

1

4

2

3

2

4

1 and 5

5

3

1

5

4

1

1

2

4

5

3

1, 2 and 4

5

4

4

5

2 and 4

4

1

5

4

3

3

4

5

5

1

2

4

2

5

2

 All 

3

2

1

3

3

3

1

5

5

       Each correct answer carries 02 marks, amounting the total to 100.
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Subject

area

The question of 

highest

facility and its facility 

The question of 

lowest

facility and its 

facility 

General Chemistry

Physical Chemistry

Organic Chemistry

Inorganic Chemistry

Industrial and Environmental Chemistry

          

G.C.E.(A.L.) Examination - 2016

02  -  Chemistry  -  Paper I

Facility in each subject area
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2.1.5  Responses to the options in Paper I - as a percentage  

Question
Number

Correct 
Answer 

Percentage of students selecting each option

1 2 3 4 5

1 4 42%

2 1 20%

3 5 56%

4 4 43%

5 3 56%

6 3 43%

7 4 53%

8 5 72%

9 5 73%

10 1 70%

11 2 61%

12 4 26%

13 2 40%

14 5 39%

15 2 48%

16 All

17 3 49%

18 2 45%

19 1 35%

20 3 32%

21 3 51%

22 3 13%

23 1 40%

24 5 60%

25 5 54%

26 2 67%

27 1 56%

28 4 64%

29 2 37%

30 3 49%

31 2 58%

32 4 66%

33 1 and 5 29% 38%

34 5 51%

35 3 51%

36 1 21%

37 5 46%

38 4 59%

39 1 37%

40 1 40%

41 2 44%

42 4 48%

43 5 24%

44 3 49%

45 1, 2 and 4 47% 18% 19%

46 5 51%

47 4 51%

48 4 34%

49 5 18%

50 2 and 4 52% 23%

* Under each question, the percentage of students, selecting the correct option is shaded. 
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2.1.6 Overall observations, conclusions and suggestions regarding the answers to Paper I :

Subject area
Total number of 

questions 
Question 

number  

Number of 

question  

Physical Chemistry 18 14, 19, 22, 23, 43, 49 06

General Chemistry 09 2, 13, 20 03

Organic Chemistry 10 29, 39, 48 03

Industrial and Environmental Chemistry 04 33, 40 02

Inorganic Chemistry 09 12, 36 02
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2.2   Paper II and information on answers

 2.2.1   Structure of  the Paper II

Time is 03 hours. Total mark is 100.

This paper consists of three parts A, B and C.

Part A four structured essay questions. All the 

questions should be answered. Each question carries 100 

marks, so the total mark is 400. 

Part B This comprises three essay type questions of which two 

should be answered. Marks allocated for each question is 150. 

The total mark is 300. 

Part C This comprises three essay type questions of which two 

should be answered. Marks allocated for each question is 150. 

The total mark is 300.

Total mark for Paper II is 1000 ÷ 10 = 100
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2.2.3 Expected answers, marking scheme and observations and conclusions related to paper II

 

Ú The observations related to the answers for Paper II have been presented by 
 the graphs 2, 3, 4.1, 4.2 and 4.3.

Question 1

C

   N/S/P/Cl/C

Ne

Al

O

F

(04 × 6 = 24 marks)

 Note : If more than one answer is given for a question, award zero marks for    

  that question. 

  
1(a) : 24 marks

    
N NN 

:: :
:C N
+

 (10 marks)

 

       

N NN 

:: :

C N
+

: N NN 

:: :

C N
+

:

2-
N NN 

: :

C N
+ +

:

:

2-

N NN 

: :

C N
+ +

:

: N NN C N
+ +

:

:

:

:

 

(05 × 3 =  15 marks)
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    N1 C N2 N3 N4

  

C N2 N3

I. VSEPR pairs 2 3 2

II. Electron pair geometry Linear trigonal planar Linear

III. Shape Linear Angular / V Linear

IV. Hybridization sp sp2 sp

(01 × 12 = 12 marks)

..................................................................................................................................................................N  > N  or N  N   (05)

..................................................................................................................................................................N  - sp or  (01 + 01)

..................................................................................................................................................................N sp  or -  (01 + 01)

..................................................................................................................................................................  (01)

 s-   (01)

          

sp  or  2p

sp2

sp

sp

sp

sp

sp2

sp2  or  2p

(01 × 8 =  08 marks)

 Note : Even if the Lewis structure drawn in (b)(i) is wrong, award marks for pair  

  geometry in central atom/around the atom are given. 

1(b) ( 56 marks

(05 × 4 =  20 marks)

1(c) ( 20 marks

Total for 1 : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 1 :

00 - 25 

25% 

26 - 50 

42% 

51 - 75 

20% 

76 - 100 

13%  

 

 

Scoring for the question 

  

 

69% 

83% 
80% 

82% 

70% 

41% 

25% 25% 

33% 
37% 

39% 
41% 

12% 

44% 
44% 

33% 

27% 

80% 80% 

60% 

56% 
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I II III IV I II III IV 

(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii) (iv) (v) (i) (ii) (iii) (iv) 

(a) (b) (c) 

1 

F
a
ci

li
ty

Facility of parts and sub parts of the question

(a) (b) (c)

 

Parts and sub parts of question 1

a

b
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Question 2 

or Ca  or

(03 + 03)

 X = .....................................................s s p s p 4s

 Y = .....................................................s s p s p 4s  (03 + 03)

 

 X : ..................................................... 

 Y : .....................................................  

 Note  : Marks could be awarded for 'orange' colour (03 + 03)

X

X

X

X

 (03 × 4)

 Note  : If one answer in (a)(i) is correct, award marks for the respective correct answers 

of (a)(ii) and (a)(iii). Award marks for (a)(iv) only if both X and Y are correctly 

  

   If answer is given as X = KOH, Y = Ca(OH)
2
 do not award marks for (a)(i) and 

(a)(iv). However, award marks for correct answers of (a)(ii) and (a)(iii).

 (03)

 

..................................................................................................................................................................
      +   H (01 + 01 + 01)

..................................................................................................................................................................
  +  H   (02 + 01)

 

https://pastpapers.wiki/


 - 30 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

(02)

(02)

(01)                                        

 (03)

$

     (03)

    Note  : Physical states are not required.
2(a) ( 50 marks

4

Na

4

 (04 × 6 = 24 marks)

4

(03 × 6 = 18 marks)
 

 + H  H (03)

 + H  H (03)

  ]  ] +

  

- (02)

  Note  : Mark (b)(iii) independently.

2(b) ( 50 marks

Total for 2 : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 2 :

 

 

 

 

00 - 25 

39% 

26 - 50 

27% 

51 - 75 

19% 

76 - 100 

15% 

Scoring for the question 

Facility of parts and sub parts of the question  

65% 

61% 

47% 

40% 

71% 

21% 

30% 
27% 

24% 

42% 

55% 

48% 

53% 
56% 

58% 

40% 

18% 

0 
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100 

I II III I II III IV V VI 

(i) (ii) (iii) (iv) (v) (vi) (vii) (i) (ii) (iii) 

(a) (b) 

2 

(a) (b)

Parts and sub parts of question 2

F
a
ci

li
ty
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Question 3

 A]a           or  (10)

[- 
Δ[A]

Δt
 = A]a   or   - 

d[A]

dt
 = A]a              -) ]

..................................................................................................................................................................

        or       (10)

 = or  (05)

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

" k = |  |   (05)

k = |(0.002 - 0.01) mol dm-3

2000 s
 | or  (04 + 01)

k × -  mol dm-3  (04 + 01)

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

l.0 dm3

 A     B          +   C   

50  

 0.01(1- x) 0.01x  0.01x    [  mol dm-3]

t = 0  = 0.01 mol 

50   0.005 + 0.005 + 0.005) mol

     = 0.015 mol (05)

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................
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 PV = nRT

          = 
0.015 mol  8.314 J K-1 mol-1  500 K

10-3 m3  (08 + 02)

     × 4 Pa  (04 + 01)

3(a) ( 60 marks

"       R
0
 = k

1
 [X]b

   R
0
 = k

1
 (1.0 mol

V
0

)b

   (1) (10)

..................................................................................................................................................................

..................................................................................................................................................................

 ^Units are not required&

50  

  [X] = 
0.5 mol

2V
0

  (05)
 

 = 0.25 R
0
 

                  0.25 R
0
 = k

1
 (0.5 mol

2V
0

)b

   (2) (10)

(2)/(1)"

                   
0.25 R

0

R
0

 = 

k
1 
(0.5 mol

2V
0

)b

k
1 
(1.0 mol

V
0

)b
 (10)

  0.25  = 0.25b

        b  = 1 (05)

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

^Units are not required&

3(b) ( 40 marks

Total for 3 : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 3 :

 

 

 

Scoring for the question 

00 - 25 

61% 

26 - 50 

21% 

51 - 75 

13% 

76 - 100 

5% 

 

 

Facility of parts and sub parts of the question 

68% 

11% 
8% 

15% 

45% 

29% 
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Parts and sub parts of question 3

F
a
ci
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(a) (b)
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Question 4

 

        

OH
OH

H

Br
Br

OH

CH
3

CH
3

CH
3

CH
3
CH

2
CH  CH

3 CH
3
CH

2
CH

2
CH

2
OHCH

3
  C  CH

3

CH
3
CH

2
CH  CH

2

CH
3

  C  CH
2

CH
3

  C  CH
2 
OH

CH
3

  C  CH
3

CH
3
CH

2
CH  CH

3

A

D

G

B

E

H

C

F

Note : If A is incorrect, no 

marks for I. If C is 

incorrect, no marks 

for J.  

(05 × 8 = 40 marks)

 

          

O O

C
2
H

5
  C  CH

3
CH

3 
CH

2 
CH

2
  C  H

I J  (05 × 2 = 10 marks)

4(a) ( 50 marks
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CH
3
CH

2
CH

2
Br

CH
3
C  C Na CH

3
CH

2
CH

2
CH

3

C
6
H

5
CONH

2
CH

3
CH

2
C

2
H

5

CH
3
CO

2

or

CH
3
COOH

K

N

Q

T

L

O

R

M

P

S

Note ( Q : Disregard cation

  R : Do not award marks for the following structures

  CH
3
C  C Na      or      CH

3
C  C Na   

+

+

H

C
6
H

5
CH  N  N NO

2

O
2
N

OH  (or ONa)

N  N   C
6
H

5

NO
2

COOH

BrBr

OH

OH

         (03 × 10 = 30 marks)

4(b) ( 30 marks

       

Br

H

Br- Br

H

or+

C
2
H

5
CH  CHC

2
H

5

Br

Br

C
2
H

5
  C  C  C

2
H

5

(03)

(03)
(03)

(03)

(03)

(02)(03)

δ+

δ- +
^for polarization&

:

H H

C
2
H

5
  C  C  C

2
H

5

Br Br

    Nate : If cyclic intermediate is not drawn, do not award 06 marks

4(c) ( 20 marks

 Total for 4 : 100 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 4 :

Scoring for the question 

00 - 25 

40% 

26 - 50 

18% 

51 - 75 

17% 

76 - 100 

25% 

 

 

 

 

 

Facility of parts and sub parts of the question 

63% 

59% 

46% 
42% 

49% 

45% 

57% 

44% 

52% 

41% 

64% 

22% 24% 

65% 

51% 

61% 

31% 

55% 

59% 

54% 

39% 
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(a) (b) (c) 

4 

Parts and sub parts of question 4

F
a
ci

li
ty

(a) (b) (c)
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Question 5

 
nbutanedioic acid

nNaOH
  =  

1

2
     or  (05)

    

 

   C  =   
1

2
 ×  mol dm-3 ×  cm3/  cm3 (03)

    =    × -3 mol dm-3 (04 + 01)

    

   C  =   
1

2
 ×  mol dm-3 ×  cm3/  cm3 (02)

    =    × -2 mol dm-3 (04 + 01)

            K
D
 = 

[BDA]
ether

[BDA]
aqueous

 (05)

    =    × -3 mol dm-3/  × -2 mol dm-3  =  or (04 + 01)

                or        K
D
 = 

[BDA] 
aqueous

[BDA]
ether

 

    =    × -2 mol dm-3/  × -3 mol dm-3  =  or  

    Note :  Steps can be combined, award marks accordingly. 
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 Solubility  

   [BDA]
ether

 =   K
D 

[BDA]
Water

 (03)

    =    × -3 mol dm-3 (04 + 01)

   Consider a mixture having 1.0 dm3 of ether layer and 1.0 dm3 of aqueous layer. 

      
x

M
BDA

 = 
0.15(8.0 g dm-3)

M
BDA

 (05)

          x =    g dm-3 (04 + 01)

    Note :  Equation can be accepted without M
BDA

. 
5(a) ( 40 marks

 Write the two reactions as follows and add. 

    (02)

    (02)
   
   2  

    (02)                         (02)    (02)    

   (Overall reaction must be generated by adding the two reactions for awarding marks)

   (Physical states are required)

   

Alternate calculation using a thermodynamic cycle

H
ΔH

(02) (02)

(02) (02)

(02)

   ΔH = -  kJ mol-1 -  kJ mol-1    =   -  kJ mol-1 (04 + 01)

   ΔS = -  J K-1 mol-1 -  J K-1 mol-1    =   -  J K-1 mol-1 (04 + 01)   

   (If standard states are written, do not award marks)

   Sign of ΔS is negative. This agrees with the reduction of entropy, mainly due to the reduction 

of the number of moles of gases as the forward reaction progresses.  (05)

 

 Find ΔG at °  

   ΔG = ΔH - TΔS  (02)   

   (If standard states are written, do not award marks)

   ΔG = -  kJ mol-1 -  K-1 mol-1 × - × 10-3  kJ K-1 mol-1  (04 + 01)

   ΔG = -  kJ mol-1  (04 + 01)   

   Forward reaction is spontaneous. (03)   

   (Calculation must be shown for last 03 marks) 
5(b) ( 40 marks
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 K
P
  =  

P 

P
  (05)

  

   initial ^ &   

    ^ &  - x  x (05)

    - x   (04 + 01)

   

          + x = 
8.0 × 105 Pa 2.0 × 10-3 m3

8.0 × 105 J mol-2
   (04 + 01)

               x = 0.05 mol     (04 + 01)

   n
CO

 = 0.1 mol      n
CO

2
 = (0.15 - 0.05) mol = 0.10 mol

                (03)             (02)

   Therefore,

   P
CO

  ×  ×  ×  Pa / 0.2  ×  Pa (04 + 01)

   P
CO

2
  ×  ×  Pa / 0.2  ×  Pa (04 + 01)

   K
P
  =  

(4.0 × 105 Pa)2

4.0 × 105 Pa
      (04 + 01)

         =  4.0 × 105 Pa      (04 + 01)
   

Alternate calculation

n  ∴ X   = X  =    (05)

P  = 8 × 103 ×   =  4 × 105 (04 + 01)

P  = 8 × 103 ×   =  4 × 105 (04 + 01)

K
P

4 × 105 2   4 × 105 (04 + 01)

K
P
 = 4 × 105 (04 + 01)

 

   K
C
  = K

P

-Δn   or     K
P
  = K

C

-Δn (03)

   Δn  (02)

   K
C
  = 4.0 × 105  × (8 × 103  mol-1)-1

   K
C
  = 50 mol m-3    or    0.05 mol dm-3   (04 + 01)

   

Alternate calculation

K
C
 = [CO]2 / [CO

2
]  (05)

 = [0.10 / (2 × 10-3)]2 / [0.10 / (2 × 10-3)]  

 = 50 mol m-3 (0.05 mol dm-3)  (04 + 01)  

 

   Q  =  
(2.0 × 105 Pa)2

2.0 × 105 Pa
     =   2.0 × 105 Pa   (05)

 K P  P Q = K   (05)

   

Alternate calculation

  

  2 × 105- x   2 × 105+ 2 x      

   K
P
  = 4.0 × 105    =  

(2 × 105+ 2 x)2

2.0 × 105- x
   (05) 

P  P  (05)

5(c) ( 70 marks

 Total for 5 : 150 marks

https://pastpapers.wiki/


 - 41 -

G.C.E.(A.L.) Chemistry Evaluation Report 2016

Overall observations, conclusions and suggestions regarding the answers to Question 5 :

Scoring for the question

00 - 37 

48% 

38 - 75 

21% 

76 - 113 

17% 

114 - 150 

14% 

c

c

Facility of parts and sub parts of the question  

37% 

22% 

37% 37% 

81% 

35% 

13% 
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a
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ty
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c

c

 

a

b

c
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Question 6

 

    

   [H+ × -3 mol dm-3 (04 + 01)

     H + -

   K
a
    =   

[H + ][A-(aq)]

[HA(aq)]
 (02)

   (Physical states are required)

    =  
(1.0 × 10-3 mol dm-3)2

0.10 mol dm-3
 (02 + 01)

    =    × -5 mol dm-3 (02 + 01)
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   - - (05)

   
K

a

K
w

    =   

[H + ][A-(aq)]

[HA(aq)]

[H + ][OH-(aq)]
 

    ≈ -

   
K

a

K
w

    =   
[A-(aq)]

[OH-(aq)]2

  

- [[A-(aq)] 
K

w

K
a

]   (05)

    
-

     
- -5 mol dm-3 (02)

   ([OH-(aq)])2  
K

a

K
w

 

   ([1.0 × 10-5 mol dm-3])2  
1.0 × 10-5 mol dm-3

1.0 × 10-14 mol2 dm-6  (04 + 01)

     mol dm-3 (04 + 01)

 100 times diluted,  

   (The salt concentration is decreased by100 times)

   Using the equation - (1)     

   -  = [[A-(aq)]

100
 
K

w

K
a

]    (05)

   
-  = 

1

10
 [[A-(aq)]

1
 
K

w

K
a

]   

-  = 
1

10
 [ [  mol dm-3]

1
 
1 × 10-14 mol2 dm-6

1 × 10-5 mol dm-3 ] (04 + 01) 

- 1.0 × 10-6 mol dm-3

   + 1.0 × 10-8 mol dm-3  

Therefore, 8.0  (05)
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Alternate calculation 

- -

c (1- α)          cα                cα
By Ostwalds law, 
  

 K
b
  =   α 2c  =  

α 2 c2

c    =  
-] 2

c
   

  -]  =  K
b
c    =  K

a

K
w

c         (05)

   =  [A-] =  c  =  0.1 mol dm-3/100

  -]  = 
1 × 10-14 mol2 dm-6

1 × 10-5 mol dm-3

1 × 10-1 mol dm-3

100
×   =  1 × 10-6 mol dm-3 (04 + 01)

   

       (05) 

6(a) ( 50 marks

 + -  (05)

   K
SP

+ - (03)

+ - x   

   K
SP

    = x  (02)

 
+ (5.0 × 10-13 1/2    

   × -7 mol dm-3   or   × -7 mol dm-3  (04 + 01)

  (05)

 
+

 × -7 mol dm-3    (05)

 + - K
SP

+ × -4 mol dm-3 ×  cm3 /  cm3

    × -4 mol dm-3    (04 + 01)

- × -4 mol dm-3 ×  cm3 /  cm3

    × -4 mol dm-3    (04 + 01)

   + × -
  × -8 mol2 dm-6  > K

SP
   (10)

   

  (05)

      
6(b) ( 50 marks
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i
    = x

i
 

i
   (05)

    +     (05)

   x  + x     (05)

   x - x     

   x  + - x     

   x  = 
 - 

 - 
    (05)

 

   x - 4 - 4 (04 + 01)

   x - (04 + 01)

 

   

   x × × 4 × 4 (04 + 01)

   x - (04 + 01)

   (Answers can be given as fractions)

 
 

   

x x

× 4

× 4

  (02)

        

 (04)

         (04)

   Note : If more than one line is drawn, P total line must be labeled.

      
6(c) ( 50 marks

 Total for 6 : 150 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 6 :

Scoring for the question

00 - 37 

50% 

38 - 75 

25% 

76 - 113 

18% 

114 - 150 

7% 
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F
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c
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Question 7
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OH

H

OH

C
6
H

5
  C  CH

3
C

6
H

5
  C  CH

3

C
6
H

5
  C  CH

2
BrC

6
H

5
  C  C  H

C
6
H

5
  C  C   C  C

6
H

5

C
6
H

5
  C  CMgBr

 or
C

6
H

5
  C  C  MgBr

 or
C

6
H

5
  C  CMgBr

 or
C

6
H

5
  C  C  MgBr 

C
6
H

5
  C  CH

2

NaBH
4

conc. H
2
SO

4

1. C
6
H

5
COCH

3 
(05)

2. H
2
O

 
(05)

KOH

C
2
H

5
MgBr

(04) (04)

(04)(06)

(10)

(04)

(04)

(04)

(04)

δ+δ-

+

Br
2

O

H

Br

CH
3

H

 

   Note : Disregard reaction medium of NaBH
4 
.

   Alternate step 

   

C
6
H

5
  C  C  H C

6
H

5
  C  C  Na

1. C
6
H

5
COCH

3 
(05)

2. H
2
O

 
(05)

(no marks)
NaBH

4

(06) (10)

+

   or 

   

C
6
H

5
  C  C  H C

6
H

5
  C  C  K

1. C
6
H

5
COCH

3 
(05)

2. H
2
O

 
(05)

(no marks)
KOH

(06) (10)

+

7(a) ( 60 marks

R
1 

KMnO
4 / H

+ (06) X
1 

COOH
 

(07)

    or   K
2
Cr

2
O

7 / H
+

    
or   CrO

3

  

   
R

2 
LiAlH

4 
 (06) X

2 
CH

2
OH

 
(07)

   R
3 

H
+  or  dil. HCl (05) X

3 
C    Cl

O

 
(07)

    or   dil. H
2
SO

4

    
or   H

2
O

   R
4 

PCl
5
  or  PCl

3
 (06) X

4 
C    O    CH

2

O

 
(07)

    or   SOCl
2

   R
5 

conc.  H
2
SO

4
 (06) X

5 
C    O    CH

2
C

O O

 
(07)

    or   SOCl
2
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   R
6 

anhydrous AlCl
3
 (06) (      

or    C
6
H

5) 
(07)

  

   Note : For X
1 
to X

4 
, if  is given instead of  penalize only once. 

     For X
5
, all aromatic rings must be shown for award of marks.

7(b) ( 70 marks

  
CH

3

CH
3

  C  Br + OH

A

CH
3

CH
3

CH
3

  C  OH + Br

B

CH
3

   Step I  (05)

(03)
(02)

+

CH
3

CH
3

  C  Br

CH
3

CH
3

CH
3

  C         +     Br

CH
3

 

   Step II  

(02)

(03)

+

CH
3

CH
3

CH
3

  C         +     OH CH
3

  C  OH

CH
3

CH
3

 

      C  CH
2

CH
3

CH
3

      (05)

7(c) ( 20 marks

 Total for 7 : 150 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 7 :

Scoring for the question

00 - 37 

34% 

38 - 75 

24% 

76 - 113 

24% 

114 - 150 

18% 

Facility of parts and sub parts of the question

c

b c

F
a
ci

li
ty

40% 

50% 50% 

28% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(i) (ii) 

(a) (b) (c) 

7 

(a) (b) (c)

Parts and sub parts of question 7

a

 

c c

-
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Question 8
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Cl     or   CrCl
 
H or    -

    
4
  

    Cr  

    
4

Cr

      (Award (05) for any chromium compound) 

    

    N

    

        

 (05 × 9 = 45 marks)

 (01 + 01)

    Cr -    
4

-  +  H (03)

8(a) ( 50 marks

+ + + 
(10 + 10 + 10)

(07 + 07 + 06)

    Note :  (i) charges are required. (ii) mark independently.

8(b) ( 50 marks

- -    
4

- -     or   -       
4

- - (02)

    -    -  (02)

    - = 
0.05

1000
 × (03)

     = 
1

2
 × 

0.05

1000
 × (03)
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    = 
1

2
 × 

0.05

1000
 × (03)

       =  × -4 (02)

    - - +      

    -
 

= 
0.025

1000
 × (03)

    

       = × 
0.025

1000
 × (03)

       =  × -4 (02)

    =  × -4 -  × -4 (03)

       =  × -4 (02)

    = 
1

2
 ×  × -4 (03)

       =  × -4 (02)

    3+ = 
1

3
 ×  × -4 (03)

       =  × -4 (02)

      3+] = 
 × -4

25.0
 ×  mol dm-3 (03)

       = 
 × -4

25.0
 × ×  g dm-3 (03)

       = 
 × -4

25.0
 × × ×  mg dm-3 (03)

       =  mg dm-3 (03)

8(c) ( 50 marks

  
 Total for 8 : 150 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 8 :

Scoring for the question

00 - 37 

40% 

38 - 75 

30% 

76 - 113 

19% 

114 - 150 

11% 

40% 

24% 

49% 48% 

18% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(i) (ii) (i) (ii) 

(a) (b) (c) 

8 

Facility of parts and sub parts of the question

F
a
ci

li
ty

Parts and sub parts of question 8

(a) (b) (c)

b

c

c
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Question 9
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  (03)

    
  (03)

  (03)

    M  (03)

    M  (03)

    M
4

  (03)

NaCl  (03)

    
  (03)

    
 (03)

    
4

 (03)

    
 (03)

    
 (03)

    
 (03)

    
 (03)

    
9

 (03)

Process M
1
 

    
  (01)

       (01)  (01)

    
4
  (01)  (01)

    
 (01)  (01)

    Note : Explanation could be given as a diagram.

    Process M
3

    
   (01)

     Na+ l l  (02)

    - l  Cl  (02)

    Na 

 Cl   (02)

    Note : Physical states are required in equations.

in

HCl

Cl 
Na

    Note : Mark independently.

       (01 marks × 9 + 01 for correct sketch of cell = 10 marks)
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    Alternate answer :

     Diaphragm Cell

      

H Cl
-

+

       (01 marks × 9 +  01 for correct sketch of cell = 10 marks) 

CaCl    (03)

  (01)

    NaNH

   (01)

    
9

 (01)

9(a) ( 75 marks

 
(02 + 02)

    
 

(02)

l
 

(02)

  H+ -  
(01)

    

l
 

(03)

  H+ -  
(02)

    
 

(02)

l   H
4

 
(02)

    H
4

+

4

-  
(01)

        or

l
4

 
(03)

    H
4

+

4

-  
(02)

(Generation of acid rain by any two sets of reactions given above, 05 marks × 2 = 10marks)

                   Note : Physical states are not required.
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4
 

 

    

    

    

    

    

 × 5 = 10 marks)

    (any three) 
 

(02 + 02 + 02)

         
 

(02 + 01)

       
 

(02 + 01)

       
 

(02 + 01)

    

    

    

    

 ^02 × 8 = 10 marks)
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  (01 + 01)

    CH
4

  (01 + 01)

    (01 + 01)

    (01 + 01)

    N (01 + 01)

    H

(01 + 01)

    (01 + 01)

         (01 + 01)

× 5 =  10 marks)

 (02)

      
Δ

(03)

     (02)

      (03)

    Note : If only equation is given 05 marks              

    or    

(05)

      (05)

9(b) ( 75 marks

  
 Total for 9 : 150 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 9 :

Scoring for the question

00 - 37 

51% 

38 - 75 

29% 

76 - 113 

15% 

114 - 150 

5% 

  

 

38% 

33% 

28% 

20% 

33% 

47% 

25% 

39% 

47% 

52% 

22% 

58% 

18% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(i) (ii) (iii) (iv) (v) (vi) (vii) (i) (ii) (iii) (iv) (v) (vi) 

(a) (b) 

9 

Facility of parts and sub parts of the question

F
a
ci

li
ty

Parts and sub parts of question 9

(a) (b)

b

b

a

a

b

b
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Question 10
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- -   H   (05 + 05)

   (05)

 

     ] (05)

    
4

]  
4
] (05)

    ]  ] (05)

    Note: (NCS) could be used instead of (SCN). Could be written as either H
2
O or OH

2
.

 

     × 

(05) 

       

-
 (05) 

    

-
   (02)

-
   (02)

-
   (02)

   (04)

     

    

-
   (02)

-
 (02)

- -
 (02)

     (04)

     

       ]  (05) 

     
4

  
4
]  (05) 

     ]  ] (05)

    Note: 

     (NCS) could be used instead of (SCN). No marks for (CNS) / CSN).   H
2
O could 

be written as OH
2
.

of X, Y, Z are not written but the structural formulae 

of  X, Y, Z are written, award the (05 + 05 + 05) for the correct structural 

formulae and the marks allocated for the respective coordination sphere                              

(05 + 05 + 05).
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  (05)

    

CH

M

H N

CH H N

C
H

H N

CH

NH

NH

CH

C
H

NH

]

M

 (05)

    Note : Charge of the complex is required for the award  of marks.

10(a) ( 75 marks

-

  -
Fe

  -

+        -

  -
  -

+  

    

    

-

C

Fe
  -

  -

+

    

   (01)

(01)

(01)

(01)

 (01)

    Note : Mark each electrode individually, If a voltmeter is drawn, do not deduct marks. 

      If a battery or an external voltage source is connected, do not award marks.

      If the electrodes are connected by a wire deduct 02 marks.

(27 marks for 3 cells)
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 |   -  || Fe   -  |  (02)

      |   -  ||   -  |  (02)

      | Fe   -  ||   -  |  (02)

 -     fyda    -  (03)

     

      = -  - -  (02)

      (01 + 01)

     

      - -  (02)

      (01 + 01)

     

      - -  (02)

      (01 + 01)

 (01)

       Fe  (01)

      (01)

        (01)

      Fe  (01)

        (01)

    Note : Do not award marks if  is used instead of  Physical states are required. 

  (02)

    

 + - (02)

      (02)

    Alternate answer - 1

      (03)

      (01)

(01)

  (01)

    Alternate answer - 2

     (03)

       (03)
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  (03)

      (02)

     (Physical states and stoichiometry must be correct.)

      -

  -  - x   + x  

(02) (02)

    ] =  + x  (03)

        x   -   

    ] =  -   -   (03)

 -   

     or

       (03)

    =    -

    Then       (03)

     ]   =     - (03) 

 ]  =  -   (03) 

     =  -  -   (03) 

     =  -   

10(b) ( 75 marks

 
 Total for 10 : 150 marks
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Overall observations, conclusions and suggestions regarding the answers to Question 10 :

Scoring for the question

00 - 37 

56% 

38 - 75 

35% 

76 - 113 

7% 

114 - 150 

2% 

  

17% 

8% 

4% 

9% 

42% 

54% 

64% 

47% 

28% 

5% 
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F
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b
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2.2.4  Overall observations, conclusions and suggestions regarding the answers to Paper II

G.C.E.(A.L.) Examination - 2016

02  -  Chemistry  -  Paper II

Facility of questions by subject area  

Physical
Chemistry 

Organic
Chemistry 

Inorganic
Chemistry 

Industrial and 
Environmental 
Chemistry

General
Chemistry 

46% 
43% 

26% 

47% 

35% 

28% 

45% 44% 

18% 

35% 

8% 

41% 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

(a), (b), (c) (a), (b) (a), (b) (a), (b), (c) (a), (b), (c) (a), (b), (c) (a), (b), (c) (a), (b) (c) (a), (b) (a) (b) 

1 2 3 4 5 6 7 8 9 10 

Question Number

F
a
ci

li
ty

32% 32% 

46% 

32% 
35% 
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70 

80 

90 

100 

1 2 3 4 5 

1 

Question Number 

The facility of different subject areas of 

Chemistry II Paper in G.C.E. (A/L)  Exam 

are as follows

G.C.E.(A.L.) Examination - 2016

02  -  Chemistry  -  Paper II

Facility in each subject area

Subject area

F
a
ci

li
ty

General
Chemistry 

Physical
Chemistry 

Organic
Chemistry 

Inorganic
Chemistry 

Industrial and 
Environmental 

Chemistry

c

c

c
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Part III 

3 Facts to be considered when answering questions and suggestions :

3.1. Facts to be considered when answering  :

   

Common instructions :

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 
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Special instructions :

*
4 4

*  

-  - CH

*

* 
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*
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3.2. Comments and suggestions about the teaching learning process :

*

*

*

  

*

*

*

*

*

*

*

*

* 
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