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INTRODUCTION

	 Out of all the public examinations in Sri Lanka, the largest number of 
candidates sit the G.C.E.(O.L.) Examination. The certificate awarded on 
the results of this examination conducted at the national level, is used not 
only to select those who are eligible for higher education but also to secure 
medium level jobs. It is also a basic requirement to follow certain courses 
of study in International Universities. It has secured such an acceptance 
due to its validity and reliability as well as its high quality.

	 Students strive hard to acquire a high achievement level at this 
examination while their teachers as well as their parents work hard to 
fulfil the students' expectations. By preparing this evaluation report, the 
Department of Examinations intends to help students in achieving their 
goals. It is certain that the information included in this evaluation report 
will be equally useful to candidates, teachers, principals, subject directors,                          
in-service advisors, parents and researchers in Education. Thus it is more 
suitable to keep this report in a library for the benefit of the majority.

	 This evaluation report consists of three parts. Part I contains the 
objectives of the subject and information on subject achievement. It also 
elaborates the achievements of the statistical candidates in relation to the 
different parts of the questions in the question paper. Since this analysis has 
been done by the Research and Development Division of this Department 
on the the basis of the Classical Test Theory and the Item Response Theory 
used in the field of evaluation and testing, the information presented here 
has a high validity and reliability.   

	 Part II contains expected answers for Paper I and Paper II, the 
marking scheme and  the observations regarding answering questions and 
suggestions for feedback. 

	 Part III of this report embodies the facts that should be taken into 
considered by the candidates when answering each question and opinions 
and suggestions with regard to the learning teaching process. I think that 
this report is of immense value in the organisation of the learning teaching 
process to achieve respective competencies and competency levels. 

	 I would like to invite suggestions to improve the quality of this report 
and wish to extend my sincere thanks to the controlling examiners, the 
chief examiners and the officers of the Department of Examinations for 
working hard to prepare this evaluation report. 

	 W.M.N.J. Pushpakumara
	 Commissioner General of Examinations

20th October 2012
Research and Development Branch 
National Evaluation and Testing Service
Department of Examinations
Pelawatta
Battaramulla.
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Part I 

1.	 Subject objectives and information on subject achievement

	 1.1	 Subject objectives 	

	 The following objectives should be aimed at and achieved to further develop the 
mathematical concepts, creativity and sense of appreciation in students entering the junior 
secondary stage, so that their mathematical thinking, understanding and abilities are formally 
enhanced. 

*	 The development of computational skills through the provision of mathematical 
concepts and principles, as well as knowledge of mathematical operations, and 
the development of the basic skills of solving mathematical problems with greater 
understanding. (Knowledge and Skills) 

*	 The development of correct communication skills by enhancing the competencies of 
the proper use of oral, written, pictorial, graphical, concrete and algebraic methods. 
(Communication)

*	 The development of connections between important mathematical ideas and concepts, 
and the use of these in the study and improvement of other subjects. The use of 
mathematics as a discipline that is relevant to lead an uncomplicated and satisfying 
life. (Seeing connections)

*	 The enhancement of the skills of inductive and deductive reasoning to develop and 
evaluate mathematical conjectures and arguments. (Reasoning)

*	 The development of the ability to use mathematical knowledge and techniques to 
formulate and solve problems, both familiar and unfamiliar and which are not limited 
to arithmetic or the symbolical, that arise in day to day life. (Problem solving)	
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1.2. 	 Information on subject achievement
 
	 	 1.2.1.	 The number of candidates who sat the examination 

	

Medium School Private Total 

Sinhala 235577 15947 251524

Tamil 66989 16535 83524

English 10071 2980 13051

Total 312637 35462 348099

	 	 	 	 Table 1 

	 	 1.2.2.	 Grades obtained by the candidates

		

 Grade
School  Candidates Private  Candidates  

Total Percentage
Number Percentage Number Percentage

A 32510 10.40 738 2.08 33248 9.55

B 18805 6.01 920 2.59 19725 5.67

C 36240 11.59 3434 9.68 39674 11.40

S 77237 24.71 12683 35.76 89920 25.83

W 147842 47.29 17690 49.88 165532 47.55

Total 312634 100.00 35465 100.00 348099 100.00
  

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

District
No. that 

Sat 

Distinction 
(A)  

Very 
Good 
Pass
 (B) 

Credit 
Pass
(C)  

Ordinary 
Pass
 (S)

Pass 
^A+B+C+S&

Weak Pass             
(W)                  
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]
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]
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r

]

1. Colombo 29848 6379 21.37 2915 9.77 4530 15.18 6610 22.15 20434 68.46 9414 31.54

2. Gampaha 25349 3356 13.24 1986 7.83 3570 14.08 6074 23.96 14986 59.12 10363 40.88

3. Kalutara 14210 2010 14.14 1038 7.30 1985 13.97 3332 23.45 8365 58.87 5845 41.13

4. Kandy 19289 2255 11.69 1366 7.08 2459 12.75 4442 23.03 10522 54.55 8767 45.45

5. Matale 6314 574 9.09 351 5.56 723 11.45 1400 22.17 3048 48.27 3266 51.73

6. Nuwara Eliya 9576 605 6.32 484 5.05 989 10.34 2193 22.90 4272 44.61 5304 55.39

7. Galle 15008 2272 15.14 1072 7.14 2000 13.33 3380 22.52 8724 58.13 6284 41.87

8. Matara 11100 1455 13.11 813 7.32 1486 13.39 2641 23.79 6395 57.61 4705 42.39

9. Hambantota 8663 916 10.57 555 6.41 1067 12.32 2079 24.00 4617 53.30 4046 46.70

10. Jaffna 10094 1442 14.29 690 6.84 1243 12.31 2206 21.85 5581 55.29 4513 44.71

11. Kilinochchi 1973 83 4.21 60 3.04 116 5.88 320 16.22 579 29.35 1394 70.65

12. Mannar 1569 143 9.11 107 6.82 203 12.94 452 28.81 905 57.68 664 42.32

13. Vavuniya 2842 245 8.62 144 5.07 353 12.42 741 26.07 1483 52.18 1359 47.82

14. Mullativu 1531 62 4.05 60 3.92 128 8.36 295 19.27 545 35.60 986 64.40

15. Batticaloa 6624 649 9.80 417 6.30 792 11.96 1672 25.24 3530 53.29 3094 46.71

16. Ampara 8952 865 9.66 608 6.79 1229 13.73 2454 27.41 5156 57.60 3796 42.40

17. Trincomalee 5224 360 6.89 234 4.48 499 9.55 1279 24.48 2372 45.41 2852 54.59

18. Kurunegala 21421 2614 12.20 1647 7.69 2972 13.87 5351 24.98 12584 58.75 8837 41.25

19. Puttalam 9210 822 8.93 578 6.28 1156 12.55 2255 24.48 4811 52.24 4399 47.76

20. Anuradhapura 11468 801 6.98 609 5.31 1381 12.04 2618 22.83 5409 47.17 6059 52.83

21. Polonnaruwa 5235 371 7.09 246 4.70 546 10.43 1138 21.74 2301 43.95 2934 56.05

22. Badulla 12007 1083 9.02 708 5.90 1495 12.45 2788 23.22 6074 50.59 5933 49.41

23. Monaragala 6501 355 5.46 285 4.38 682 10.49 1434 22.06 2756 42.39 3745 57.61

24. Ratnapura 14463 1468 10.15 872 6.03 1831 12.66 3319 22.95 7490 51.79 6973 48.21

25. Kegalle 10696 1257 11.75 771 7.21 1376 12.86 2598 24.29 6002 56.11 4694 43.89

All Island 269167 32442 12.05 18616 6.92 34811 12.93 63071 23.43 148940 55.33 120227 44.67

Table 3 
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1.2.4.	 Grades obtained by school candidates who sat the examination for the first time - Zonal wise

Education Zone 
No. that 

Sat 

Distinction 
(A) 

Very Good 
Pass
 (B) 

Credit 
Pass
(C)  

Ordinary 
Pass
 (S)

Pass
^A+B+C+S&

Weak Pass         
(W)                    
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1. Colombo 14049 4128 29.38 1427 10.16 2073 14.76 2732 19.45 10360 73.74 3689 26.26

2. Homagama 3450 316 9.16 282 8.17 462 13.39 852 24.70 1912 55.42 1538 44.58

3. Jayawardanapura 6805 1095 16.09 665 9.77 1146 16.84 1688 24.81 4594 67.51 2211 32.49

4. Piliyandala 5544 840 15.15 541 9.76 849 15.31 1338 24.13 3568 64.36 1976 35.64

5. Gampaha 7387 1533 20.75 629 8.51 1046 14.16 1604 21.71 4812 65.14 2575 34.86

6. Minuwangoda 4699 371 7.90 307 6.53 619 13.17 1168 24.86 2465 52.46 2234 47.54

7. Negombo 6773 720 10.63 523 7.72 910 13.44 1694 25.01 3847 56.80 2926 43.20

8. Kelaniya 6490 732 11.28 527 8.12 995 15.33 1608 24.78 3862 59.51 2628 40.49

9. Kalutara 6946 950 13.68 524 7.54 1023 14.73 1618 23.29 4115 59.24 2831 40.76

10. Matugama 2805 439 15.65 208 7.42 353 12.58 629 22.42 1629 58.07 1176 41.93

11. Horana 4459 621 13.93 306 6.86 609 13.66 1085 24.33 2621 58.78 1838 41.22

12. Kandy 6899 1581 22.92 742 10.76 1102 15.97 1456 21.10 4881 70.75 2018 29.25

13. Denuwara 2131 108 5.07 123 5.77 226 10.61 495 23.22 952 44.67 1179 55.33

14. Gampola 3188 185 5.80 161 5.05 328 10.29 746 23.40 1420 44.54 1768 55.46

15. Teldeniya 1621 66 4.07 68 4.19 162 9.99 309 19.06 605 37.32 1016 62.68

16. Wattegama 2437 139 5.70 109 4.47 278 11.41 616 25.28 1142 46.86 1295 53.14

17. Katugastota 3013 176 5.84 163 5.41 363 12.05 820 27.22 1522 50.51 1491 49.49

18. Matale 3368 447 13.27 219 6.50 438 13.00 767 22.77 1871 55.55 1497 44.45

19. Galewela 1964 93 4.74 85 4.33 194 9.88 415 21.13 787 40.07 1177 59.93

20. Naula 497 20 4.02 25 5.03 57 11.47 112 22.54 214 43.06 283 56.94

21. Wilgamuwa 485 14 2.89 22 4.54 34 7.01 106 21.86 176 36.29 309 63.71

22. Nuwara Eliya 2600 102 3.92 100 3.85 214 8.23 641 24.65 1057 40.65 1543 59.35

23. Kotmale 1290 86 6.67 64 4.96 165 12.79 330 25.58 645 50.00 645 50.00

24. Hatton 2822 211 7.48 156 5.53 303 10.74 623 22.08 1293 45.82 1529 54.18

25. Walapane 1294 58 4.48 51 3.94 125 9.66 300 23.18 534 41.27 760 58.73

26. Hanguranketha 1570 148 9.43 113 7.20 182 11.59 299 19.04 742 47.26 828 52.74

27. Galle 6732 1328 19.73 541 8.04 933 13.86 1474 21.90 4276 63.52 2456 36.48

28. Elpitiya 3030 235 7.76 168 5.54 398 13.14 702 23.17 1503 49.60 1527 50.40

29. Ambalangoda 3402 570 16.75 256 7.52 436 12.82 778 22.87 2040 59.96 1362 40.04

30. Udugama 1844 139 7.54 107 5.80 233 12.64 426 23.10 905 49.08 939 50.92

31. Matara 4836 949 19.62 452 9.35 704 14.56 1064 22.00 3169 65.53 1667 34.47

32. Akuressa 1944 184 9.47 123 6.33 234 12.04 497 25.57 1038 53.40 906 46.60

33. Mulatiyana 2082 181 8.69 124 5.96 299 14.36 516 24.78 1120 53.79 962 46.21

34. Morawaka 2238 141 6.30 114 5.09 249 11.13 564 25.20 1068 47.72 1170 52.28
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Education Zone 
No. that 

Sat

Distinction 
(A) 

Very Good 
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 (B) 
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Pass
^A+B+C+S&

Weak Pass         
(W)                    

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

N
um

be
r

]

35. Tangalle 2453 228 9.29 142 5.79 325 13.25 641 26.13 1336 54.46 1117 45.54

36. Hambantota 3735 237 6.35 227 6.08 426 11.41 905 24.23 1795 48.06 1940 51.94

37. Walasmulla 2475 451 18.22 186 7.52 316 12.77 533 21.54 1486 60.04 989 39.96

38. Jaffna 3666 755 20.59 290 7.91 477 13.01 759 20.70 2281 62.22 1385 37.78

39. Islands 706 24 3.40 31 4.39 35 4.96 156 22.10 246 34.84 460 65.16

40. Thenmarachchi 1087 107 9.84 64 5.89 130 11.96 228 20.98 529 48.67 558 51.33

41. Valikamam 2799 260 9.29 190 6.79 371 13.25 695 24.83 1516 54.16 1283 45.84

42.Vadamarachchi 1836 296 16.12 115 6.26 230 12.53 368 20.04 1009 54.96 827 45.04

43. Kilinochchi 1973 83 4.21 60 3.04 116 5.88 320 16.22 579 29.35 1394 70.65

44. Mannar 1266 138 10.90 97 7.66 181 14.30 365 28.83 781 61.69 485 38.31

45. Madu 303 5 1.65 10 3.30 22 7.26 87 28.71 124 40.92 179 59.08

46. Vavuniya 2234 239 10.70 121 5.42 276 12.35 575 25.74 1211 54.21 1023 45.79

47. Vavuniya North 608 6 0.99 23 3.78 77 12.66 166 27.30 272 44.74 336 55.26

48. Mullaitivu 1010 44 4.36 48 4.75 82 8.12 220 21.78 394 39.01 616 60.99

49.Thunukkai 521 18 3.45 12 2.30 46 8.83 75 14.40 151 28.98 370 71.02

50. Batticaloa 2613 305 11.67 151 5.78 308 11.79 623 23.84 1387 53.08 1226 46.92

51. Kalkudah 1181 38 3.22 47 3.98 78 6.60 220 18.63 383 32.43 798 67.57

52. Paddirippu 1616 94 5.82 82 5.07 176 10.89 481 29.76 833 51.55 783 48.45

53. Batticaloa              
Central 1214 212 17.46 137 11.29 230 18.95 348 28.67 927 76.36 287 23.64

54. Ampara 2272 186 8.19 133 5.85 316 13.91 613 26.98 1248 54.93 1024 45.07

55. Kalmunai 2188 315 14.40 187 8.55 334 15.27 625 28.56 1461 66.77 727 33.23

56. Sammanthurai 1128 97 8.60 60 5.32 132 11.70 336 29.79 625 55.41 503 44.59

57. Mahaoya 586 23 3.92 22 3.75 47 8.02 134 22.87 226 38.57 360 61.43

58. Dehiattakandiya 1058 50 4.73 43 4.06 113 10.68 230 21.74 436 41.21 622 58.79

59. Akkaraipattu 1720 194 11.28 163 9.48 287 16.69 516 30.00 1160 67.44 560 32.56

60. Trincomalee 1940 238 12.27 131 6.75 233 12.01 500 25.77 1102 56.80 838 43.20

61. Mutur 988 31 3.14 26 2.63 70 7.09 224 22.67 351 35.53 637 64.47

62. Kantale 1048 39 3.72 44 4.20 105 10.02 229 21.85 417 39.79 631 60.21

63. Kinnya 1248 52 4.17 33 2.64 91 7.29 326 26.12 502 40.22 746 59.78

64. Kurunegala 5142 1125 21.88 461 8.97 744 14.47 1181 22.97 3511 68.28 1631 31.72

65. Kuliyapitiya 3716 445 11.98 292 7.86 550 14.80 925 24.89 2212 59.53 1504 40.47

66. Nikaweratiya 2766 177 6.40 216 7.81 397 14.35 779 28.16 1569 56.72 1197 43.28

67. Maho 3355 192 5.72 183 5.45 417 12.43 832 24.80 1624 48.41 1731 51.59

68. Giriulla 3727 372 9.98 308 8.26 540 14.49 960 25.76 2180 58.49 1547 41.51

69. Ibbagamuwa 2715 303 11.16 187 6.89 324 11.93 674 24.83 1488 54.81 1227 45.19

70. Puttalam 4228 269 6.36 230 5.44 477 11.28 1037 24.53 2013 47.61 2215 52.39

71. Chilaw 4982 553 11.10 348 6.99 679 13.63 1218 24.45 2798 56.16 2184 43.84
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Education Zone 
No. that 
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Distinction 

(A)  
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72. Anuradhapura 3941 478 12.13 293 7.43 501 12.71 848 21.52 2120 53.79 1821 46.21

73. Tambuttegama 2077 109 5.25 77 3.71 249 11.99 467 22.48 902 43.43 1175 56.57

74. Kekirawa 2144 103 4.80 111 5.18 259 12.08 493 22.99 966 45.06 1178 54.94

75. Galenbidunuwewa 1518 54 3.56 61 4.02 184 12.12 358 23.58 657 43.28 861 56.72

76. Kebithigollewa 1788 57 3.19 67 3.75 188 10.51 452 25.28 764 42.73 1024 57.27

77. Polonnaruwa 1649 206 12.49 120 7.28 196 11.89 356 21.59 878 53.24 771 46.76

78. Hingurakgoda 2086 141 6.76 92 4.41 225 10.79 419 20.09 877 42.04 1209 57.96

79. Dimbulagala 1500 24 1.60 34 2.27 125 8.33 363 24.20 546 36.40 954 63.60

80. Badulla 3381 329 9.73 200 5.92 444 13.13 869 25.70 1842 54.48 1539 45.52

81. Bandarawela 3138 440 14.02 235 7.49 419 13.35 730 23.26 1824 58.13 1314 41.87

82. Mahiyanganaya 1900 110 5.79 105 5.53 188 9.89 363 19.11 766 40.32 1134 59.68

83. Welimada 2632 181 6.88 134 5.09 356 13.53 634 24.09 1305 49.58 1327 50.42

84. Passara 956 23 2.41 34 3.56 88 9.21 192 20.08 337 35.25 619 64.75

85. Monaragala 2095 106 5.06 77 3.68 217 10.36 457 21.81 857 40.91 1238 59.09

86. Wellawaya 2844 190 6.68 131 4.61 297 10.44 590 20.75 1208 42.48 1636 57.52

87. Bibile 1562 59 3.78 77 4.93 168 10.76 387 24.78 691 44.24 871 55.76

88. Ratnapura 5784 886 15.32 399 6.90 760 13.14 1241 21.46 3286 56.81 2498 43.19

89. Balangoda 2617 184 7.03 177 6.76 360 13.76 624 23.84 1345 51.39 1272 48.61

90. Nivitigala 2538 142 5.59 127 5.00 288 11.35 596 23.48 1153 45.43 1385 54.57

91. Embilipitiya 3524 256 7.26 169 4.80 423 12.00 858 24.35 1706 48.41 1818 51.59

92. Kegalle 4054 694 17.12 363 8.95 575 14.18 954 23.53 2586 63.79 1468 36.21

93. Mawanella 3455 361 10.45 216 6.25 435 12.59 850 24.60 1862 53.89 1593 46.11

94. Dehiowita 3187 202 6.34 192 6.02 366 11.48 794 24.91 1554 48.76 1633 51.24

All Island 269167 32442 12.05 18616 6.92 34811 12.93 63071 23.43 148940 55.33 120227 44.67

Table  4 
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1.2.5.	  Marks obtained according to class intervals

Class Interval Frequency 
Frequency 
Percentage

Cumulative 
Frequency

Cumulative 
Frequency 
Percentage 

91 - 100 4124 1.18 348099 100.00

81 - 90 11257 3.23 343975 98.82

71 - 80 16136 4.64 332718 95.58

61 - 70 19258 5.53 316582 90.95

51 - 60 26001 7.47 297324 85.41

41 - 50 29334 8.43 271323 77.94

31 - 40 44978 12.92 241989 69.52

21 - 30 56165 16.13 197011 56.60

11 - 20 75703 21.75 140846 40.46

01 - 10 63750 18.31 65143 18.71

00 - 00 1393 0.40 1393 0.40

	 Table 5

	 How information is obtained from the above table is indicated in the following example.
	 Example :	 If the class interval 31 - 40 is considered,
			   the number that obtained a mark ranging from 31 to 40 is 44978. As a 

percentage it is 12.92%. The number that obtained a mark of less than 40 is 
241989, and as a percentage this is 69.52%. 
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1.3. 	 Analysis of Subject Achievement

1.3.1.	 Achievement in Paper I 

G
.C

.E
.(

O
.L

.)
 E

x
a
m

in
a
ti

o
n

 -
 2

0
11

M
a
th

em
a
ti

cs
 -

 P
a
p

er
 I

F
a
ci

li
ty

 I
n

d
ic

es

0
.0

0
.1

0
.2

0
.3

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

1
.0

1
2

3
4

5
6

7
8

9
1

0
1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

1
2

3
4

5

P
a
rt

 A
P

a
rt

 B

Q
u

es
ti

o
n

 N
u

m
b

er

Facility Facility Index

G
.C

.E
.(O

.L
.) 

Ex
am

in
at

io
n 

- 2
01

1
32

 - 
M

at
he

m
at

ic
s 

Pa
pe

r I
 F

ac
ili

ty
 In

de
x 

of
 th

e 
Q

ue
st

io
ns

 

Q
ue

st
io

n 
 N

um
be

r

Pa
rt

  A
  P

ar
t  

B

G
ra

ph
 1

 (B
as

ed
 o

n 
th

e 
in

fo
rm

at
io

n 
ga

th
er

ed
 fr

om
 th

e 
fo

rm
 R

D
/1

6/
05

/O
L)

		
H

ow
 in

fo
rm

at
io

n 
is

 o
bt

ai
ne

d 
fr

om
 th

e 
ab

ov
e 

gr
ap

h 
is

 in
di

ca
te

d 
in

 th
e 

fo
llo

w
in

g 
ex

am
pl

e.
	

Ex
am

pl
e 

:	F
or

 th
is

 q
ue

st
io

n 
pa

pe
r, 

th
e 

qu
es

tio
n 

th
at

 h
as

 b
ee

n 
an

sw
er

ed
 su

cc
es

sf
ul

ly
 b

y 
th

e 
gr

ea
te

st
 n

um
be

r o
f c

an
di

da
te

s a
re

 q
ue

st
io

ns
 

5 
an

d 
8.

 T
hi

s p
er

ce
nt

ag
e 

is
 9

2%
. A

ls
o,

 th
e 

qu
es

tio
n 

th
at

 h
as

 b
ee

n 
an

sw
er

ed
 su

cc
es

sf
ul

ly
 b

y 
th

e 
le

as
t n

um
be

r o
f c

an
di

da
te

s i
s 

qu
es

tio
n 

30
. T

hi
s p

er
ce

nt
ag

e 
is

 7
%

.



- 9 -

1.3.2.	 Selection of questions in Paper II

How information is obtained from this graph 
is indicated in the following example.
Example : 	According to this graph, 98% of 

the candidates have chosen the 
first question to answer. 37% 
of the candidates have chosen 
question 10.

G.C.E.(O.L.) Examination - 2011
32 - Mathematics - Paper II

Selection of questions

Question Number

Pe
rc

en
ta

ge

Graph 2 (Based on the information gathered from the form RD/16/02/OL) 

1.3.3.	 Marks obtained for Paper II

How information is obtained 
from this graph is indicated in 
the following example.
Example : 
10 marks have been allocated 
for question 1. The percentage 
that has obtained marks in the 
interval 76% - 100%, that is, 
from 8 to 10 marks is about 
15%. The percentage that 
has obtained marks in the 
interval 51% - 75%, that is 
either 6 or 7 marks is about 
12%. The percentage that has 
obtained marks in the interval                                               
26% - 50%, that is, from 3 
to 5 marks is about 29%. 
The percentage that has 
obtained marks in the 
interval 00% - 25%, that is, 
from 0 to 2 marks is about 
44%.  Question Number

G.C.E.(O.L.) Examination - 2011
32 - Mathematics - Paper II

Marks obtained for Paper II (in Class Interval)

Class Interval
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ge

Graph 3 (Based on the information gathered from the form RD/16/02/OL) 
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1.3.4.	 Achievement in Paper II
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Part II 

2. 	Information on the questions and answers  

	 2.1		 Paper I  

     	2.1.1  Structure of the Paper I

*	 Time allocated is 02 hours. A total of 50 marks.
*	 This paper consists of two parts, A and B. All questions included in these two parts are 

compulsory.

Part A
	 This part consists of 30 questions which require short answers. It is based on all the 

themes and covers the entire mathematics syllabus.	
		  1 mark each for questions 1 to 10, with a total of 10 marks.
	 2 marks each for questions 11 to 30, with a total of 40 marks.
				   Total marks for Part A is 50 marks.

Part B
   This part consists of 5 structured questions on the themes Numbers, Measurements, 

Statistics and Sets and Probability. These questions are based on the competencies that 
are closely related to daily life.

	 10 marks for each question, with a total of 50 marks for Part B.
			   Part A	 -	 50 marks
			   Part B	 -	 50 marks
		  Total marks for Paper I	  -	 100 marks 

			   Final Mark	 =	 100
2   

 
					     =	 50
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2.1.2  Observations and conclusions (theme-wise) on the answers to Paper I

Fa
ci

lit
y 

In
de

x

Numbers

Algebra

Geometry

Measurements

Statistics

Sets and 
Probability

Part  A Part  B
Question  Number

G.C.E.(O.L) Examination - 2011
32  -  Mathematics  -  Paper I

Facility Index of Questions (Theme - wise) 

Graph 5.I

Part A 
	 Part A consists of 30 questions on themes, 6 from Numbers, 8 from Algebra, 7 from Geometry, 

6 from Measurements, 2 from Statistics and 1 from Sets and Probability. Question 5 on the 
theme Numbers and question 8 on the theme Statistics are the easiest questions with a facility 
of 92%. Question 30 which is based on the theme Algebra related to problem solving is the 
hardest question with a facility of 7%.   

Part B  
	 Part B consists of 5 questions, 2 from the theme Numbers and one each from the themes 

Measurements, Sets and Probability and Statistics. From these five questions, question 5 on  
the theme Statistics is the easiest with a facility of 43%, while question 1 on the theme Numbers 
is the hardest with a facility of 33%. All questions have facility indices of less than 50%.

	
According to the answers provided by the 
candidates for the questions in Parts A and 
B of this question paper, the facility of the 
questions on the theme Statistics is 50%. 
This theme has been the easiest. Geometry 
has been the most difficult theme. Its facility 
is 36%.

In this question paper, none of the themes 
has a facility exceeding 50%.

Pe
rc

en
ta

ge

G.C.E.(O.L) Examination - 2011
32  -  Mathematics  -  Paper I

Facility of Themes

Numbers Algebra Geometry Statistics Sets and 
Probability

Themes of questions

50%

41%
37% 36%

38% 37%

Measure-
ments

Graph 5.II
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2.1.3  	 Expected answers for Paper I, marking scheme, observations and conclusions

	

The relevant percentages for the questions in Paper I are taken from Graph 5.1 found 
on page 13.

Part A 

Only 1 mark is allocated for each of the questions 1 - 10 since only one skill is expected for 
each of these questions. Here, skills on basic concepts are tested. Due to the weakness in these basic 
skills, most often secondary concepts too cannot be mastered. It is also expected that the satisfaction 
of solving some very easy problems will put the student in the correct frame of mind to solve the 
remaining problems. 

	 Expected Answer 	 Rs. 9	 1 mark

	 Observations and conclusions
	 This first question of Paper I of Mathematics is a very easy question where the number of 8s 

in 72 has to be found. 88% of the candidates have answered this question correctly. Although 
the question is very easy, 12% of the candidates have been unsuccessful in answering it.

	 The ability to perform a simple division is tested in this question. The reason why 12% of the 
students have been unsuccessful here may be because they are unable to divide or because 
they do not have a proper understanding of the correct units. Although the answer Rs. 9 can 
be written in various ways, just writing 9 is incorrect. Students should be encouraged to pay 
attention to the units.

	 Expected Answer 	 5	 1 mark

	 Observations and conclusions
	 86% of the candidates have correctly answered this simple question for which the answer can 

easily be obtained in one step.

	 The problem is a simple equation. Although it can easily be solved in one step, 14% of the 
candidates have been unsuccessful in answering it. It is important to provide students with an 
understanding of the application of inverse arithmetic operations which is the basic process 
of solving equations. It should be stressed that the accuracy of the solution can be verified by 
substituting the answer back into the equation.  

	 Expected Answer 	 0.01	 1 mark

	 Observations and conclusions
	 This problem is prepared based on multiplying decimal numbers has been answered correctly 

by 56% of the candidates. Compared to the first and second questions, this percentage is 
low.

	 When the first 10 questions are considered, the least number of correct answers has been 
provided for this question. This can be simplified by acquiring the basic skill necessary to 
multiply decimal numbers. Placing the decimal point at the correct position is difficult for a 
student who mechanically simplifies expressions and hence not have a correct understanding 	

	 of decimal places. By writing this as, 
1
10 × 

1
10 the answer 

1
100 can easily be converted to 

	 decimal form. Since simplifying decimals is a difficult section for them, students need to be 
guided to solve simple problems such as these using basic concepts.
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	 Expected Answer 	 130	 1 mark

	 Observations and conclusions
	 66% of the candidates have provided the correct answer to this problem which is based on 

angles related to parallel lines.

	 Although this problem is very easy, students not attempting it due to their dislike for geometry 
may be the reason for 44% being unsuccessful It is important to provide students with an 
understanding of the basic concepts in geometry. The ease with which the answer to this 
question can be obtained using the basic concepts should be made clear to students.

	 Expected Answer 	 Rs. 25	 1 mark

	 Observations and conclusions
	 A percentage as high as 92% of the candidates have provided the correct answer to this very 

easy problem on money. This is one of two problems for which the greatest number of the 
students has provided the correct answer. 

	 A few students did not get this correct due to not stating the units in the answer. Here the 
importance of paying attention to the units needs to be explained to students.

   	

	 Expected Answer 	 1
a 	 1 mark

	 Observations and conclusions
	 Although this is a very easy problem of subtracting fractions with equal denominators, only 

80% of the candidates have provided the correct answer. 

	 This is not difficult for students who have correctly understood how to simplify fractions. 
Simplifying algebraic fractions will be easier for students after they have practiced simplifying 
normal fractions with equal denominators.

   	

	 Expected Answer 	 2080 ml	 1 mark

	 Observations and conclusions
	 This question for which the solution has to be obtained by converting liquid measurements 

has been answered correctly by 58% of the candidates. 

	 The reason why 42% of the candidates were unable to successfully answer this question related 
to the conversion of units may be due to not knowing how many milliliters there are in a liter 
as well as due to not knowing how to multiply a decimal number by an integer. Students need 
to be made aware of how the decimal place changes when a decimal number is multiplied by 
a power of 10.
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	 Expected Answer	 Football

			   	 1 mark
	 Observations and conclusions
	 This is a very easy question for which the answer can be provided directly from the pie chart. 

This is one of two questions in this paper for which the greatest number of students provided 
the correct answer. 

	 An understanding of the information represented in a pie chart is expected from this question. 
92% of the candidates have provided the correct answer to this question. A problem regarding 
the magnitudes of the angles does not arise here. It is very easy for a student who knows the 
symbol for a right angle as well as the magnitude of a right angle to find the smallest angle. The 
answer can also be provided by observation, instead of finding the magnitudes of the angles.

   	

   

	 Expected Answer 	 3
6   or   1

2  	 1 mark

	 Observations and conclusions
	 This question related to probabilities has been answered correctly by 63% of the candidates. 

	 To answer this question, an understanding of probabilities as well as odd numbers is required. 
The basic concepts of probabilities alone are sufficient here.

   	

	

	 Expected Answer 	 7 a

			   	 1 mark
	 Observations and conclusions
	 This question for which the perimeter has to be found by adding algebraic terms has been 

answered correctly by 81% of the candidates. 

	 These algebraic terms can easily be added with an understanding of like terms. The fact that 
81% of the candidates answered this correctly should be appreciated. 
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The questions from 11 - 30 are questions for which 2 marks each are allocated. Students should 
be encouraged not to just write the answer to these questions. It is important to make the students 
understand that by writing down the necessary steps when answering the question, even if the final 
answer is wrong, there is a possibility of obtaining marks for the correct step. Students need also to 
be informed that they should write the correct units.

	

	 Expected Answer 	 1
2 	 2 marks

			 
1
4  of the task in one day by two people or  18  of the task in one

			   day by one person     1 

	 Observations and conclusions
	 This problem based on work and time has been answered correctly by 52% of the candidates. 

	 The reason why 48% of the candidates were unable to answer this question successfully may 
be their lack of understanding of inverse proportions. It is necessary to provide students with an 
understanding of both direct and inverse proportions. Knowledge of inverse proportions, work 
and time as well as fractions is required here.

   	

	 Expected Answer 	 2(y+y), 2y+2y 	    1 + 1   2 marks

		        When a wrong expression has been written with the two correct answers    1

	 Observations and conclusions
	 This question for which the answer should be obtained in terms of the product and the sum 

of algebraic expressions has been answered correctly by 49% of the candidates. That is, the 
answers of more than half the candidates were unsuccessful.  

	 Knowledge of the product and sum of algebraic terms is expected here. Knowledge of the basic 
concepts of simplifying algebraic terms is sufficient to solve this problem. This basic knowledge 
is given in grades 7 and 8. It is important to explain to students that since 4 expressions have 
been given, in such instances, each of them needs be examined before the correct answers are 
selected.

 	

	

	 Expected Answer 	 75 	 2 marks

			   x° + 60° + 90° + 80° + 55° = 360°   1

	 Observations and conclusions
	 This simple problem related to the exterior angles of a polygon, of finding the magnitude of the 

remaining angle when the magnitudes of four of the exterior angles of a pentagon are known 
has been answered correctly by 53% of the candidates.

	 Knowledge of the fact that the sum of the exterior angles of any polygon is 360° and the ability 
to find the remaining angle when the other four angles of a pentagon are given is expected here.  
Lack of knowledge of the fact that the sum of the exterior angles of a polygon is 360° and a 
general dislike for geometry have affected the success rate of this question
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	 Expected Answer 	 18  Minutes 	     2 marks

		                                   	 24 × 32  minutes or 36 minutes to fill the whole tank     1

	 Observations and conclusions
	 This question which is based on ratios and proportions has been answered correctly by a 

percentage as low as 40% of the candidates.

	 Basic concepts related to fractions as well as an understanding of the unitary method are 
required to answer this question. It is necessary to first find the time required to fill the whole 
tank using the unitary method.  It is important to make students aware of how problems such 
as these which are related to fractions are solved. Here, most students were unable to find the 
time it takes to fill the whole tank when the time it takes to fill   23   of the tank is given.

	 Expected Answer 	 (i)	 4   1
			   (ii)	8   1	 2 marks

	 Observations and conclusions
	 This is a simple question related to representative values.  62% have answered it 

successfully.

	 This is a very easy question related to representative values which can be answered by just 
observing the data. Even a student who has only a basic understanding of representative 
values can answer this question easily. 38% of the answers were unsuccessful due to the 
inability to correctly interpret the mode and range.

	 Expected Answer 	 (x + a)(x − a+ 1)	 2 marks
			   (x − a)(x + a) + x + a   1

	 Observations and conclusions
	 This is a problem which has to be solved using the knowledge of factors, by considering the 

difference of two squares, where the answer cannot be obtained directly. A very low percentage 
of just 20% of the candidates have been able to approach the answer successfully.

	 Algebra, like geometry is a difficult area for students. Factoring the difference of two squares 
and separating out the common factor is expected here. These are basic concepts of finding 
factors. Separating out common factors is a section that can easily be taught to students. 
Students should be guided to identify the common term when several terms have a common 
factor, and then to divide the terms by this common factor and write out the remaining 
terms.

	 Factoring the difference of two squares is finding the factors of the simplest type of quadratic 
expression. Here, students have to recognize what terms have as their squares the terms that 
are given.
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	 Expected Answer 	 Rs. 400	 2 marks

			   368 × 
100
92    or   x × 

92
100 = 368    1

	 Observations and conclusions
	 Although this is a problem which has been constructed based on the normal daily occurrence 

of buying a commodity from a shop, only a very few candidates have been able to answer it 
correctly.

	 Although this is not as difficult as algebra, only a low percentage of 21% of the candidates 
have provided the correct answer to this question.  The initial difficulty may have arisen due 
to the fact that it is related to the inverse process.  Although finding a percentage of a value 
or writing one value as a percentage of another are both direct processes, finding the purchase 
price when the profit percentage and the selling price are given is an inverse process.  Here, 
guiding students to write sentences such as “the selling price of a Rs. 100 worth item is Rs. 108” 
as well as “the purchase price of an item being sold for Rs. 108 is Rs. 100” will help students 
solve problems such as this one. It is extremely important to guide students to logically and 
with understanding solve such problems by considering what the profit is for Rs. 100, when the 
profit is a certain amount for a certain purchase price, instead of mechanically finding the profit 
percentage as selling price − purchase price × 100%

          purchase price 
. 

   

						   
	 Expected Answer	 48		  2 marks

			   O
∧
AC = x   or   O

∧
AC = 48°  or 

			   A
∧
OC = 84°   or   2x = 96°   1

	 Observations and conclusions
	 This question which should be answered by thinking logically, using the theorems on the 

exterior angle of a triangle and the angles in an isosceles triangle has been answered correctly 
by 48% of the candidates.

	 This is an easy problem which can be solved using only the theorem on isosceles triangles 
and the exterior angle theorem, apart from the basic theorems on circles. The fact that OAC is 
an isosceles triangle has to be recognized first. It is encouraging that 48% have answered this 
correctly.

	 Expected Answer 	 s  =  v 2 − u 2
2 a

	 2 marks

			   v2 − u2  = 2 a s    or     v 2
2 a

 =  
u 2 + s

2 a
    1

	 Observations and conclusions
	 This is an easy problem on making an algebraic term the subject of a formula. 54% of the 

candidates have answered this correctly.

	 It is encouraging to note that although algebraic terms had to be manipulated in this question, 
a fair number of candidates have answered it correctly. The reason may be because they are 
familiar with this formula and also because only the operations of subtraction and division had 
to be used.  Familiarizing students with the simplification of algebraic expressions will help 
them solve such problem.
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	 Expected Answer 	 2		  2 marks
			   lg ( 5 2 × 8

2 )    1  (If at least two log rules are correct)

	 Observations and conclusions
	 This is a problem for which the solution has to be obtained by using the logarithmic laws.  

Only 34%, a low percentage of the candidates have answered this problem correctly.

	 This problem which has to be simplified using the basic logarithmic laws can be answered 
if students are provided with the basic concepts on logarithmic laws.  It has been observed 
that when logarithms are taught, only simplifications using the logarithmic tables are done 
mechanically. It is necessary to first give students a proper understanding of the logarithmic 
laws of simplification.

	

	 	 		 	

	 	 		 	

B
x

y

A

+ 4+ 3+ 2

+ 2

+ 1− 1 0

+ 1

− 1

− 2

− 3

	

	

	 Expected Answer 	 (i)	 2
3    1	

			   (ii)	 y = 2 x  − 2
 3

   1   2 marks

	 Observations and conclusions
	 This is a problem related to straight line graphs. Only 12%, a very small percentage of 

the candidates have answered this question correctly. A large percentage, 88% have been 
unsuccessful in answering it.

	 This question which is based on straight line graphs had the second lowest number of correct 
answers. Only a very few students have understood that the gradient of the graph is the tangent 
of the angle that the straight line makes with the positive x-axis. The answer can also be 
provided by considering the coordinates of two points on the line. It is important to give a 
better understanding of the gradient and the intercept to students.

   

      	 	

	 	 	 	

	 Expected Answer 	 ABC ∆	 ≡	 ABF ∆   (S.A.S. instance)        2 marks 

			   ABC ∆	 ≡	 ABF ∆    1

	 Observations and conclusions
	 This is a geometry problem for which the answer has to be obtained using the congruency of 

triangles.  Only a percentage as low as 17% of the candidates have answered this correctly.

	 This is a problem that can be answered with the knowledge on polygons and the congruency of 
triangles.  This question too reflects the general weakness in geometry.  This is not difficult for 
a student who is familiar with the properties of regular polygons. The properties of a regular 
polygon are sufficient to show that the triangles are congruent under the instance S.A.S.
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	 Expected Answer 	    r 	 =	 2   	 	 2 marks
		  2 π r 	 =	 π r2    1
	 Observations and conclusions
	 Only a percentage as low as 18% of the candidates have successfully answered this question 

which is based on the circumference and area of a circle.

	 This question, for which the answer can be supplied with the knowledge on the circumference 
and area of a circle, cannot be answered directly. The aim of the question is for connections 
to be made by understanding it correctly. The only expectation here is for the student to see 
the connection which is required to obtain a very simple equation. It is good to train students 
to identify simple relationships such as these. By understanding the problem correctly, such 
connections can easily be identified.

	 Expected Answer 	
− 5 + 1− 3 + 3− 1 + 5

x
− 4 + 2− 2 + 40

	

						     2 marks
			   x  > − 1      1  
	 Observations and conclusions
	 This is a problem related to work done in grades 7 and 8 on illustrating the solutions of an 

inequality on a number line. Only about 35% of the candidates have answered this question 
correctly. 

	 The expectation of this question is for students to solve the inequality and represent the 
solutions on a number line. Although candidates have been able to solve the inequality, 
representing the solutions on a number line has been difficult. The difference in representing 
the solutions of an inequality which includes the case of equality and one that does not should 
be explained to students.  It is also important to make students understand the cases when 
arrow heads are used and when they are not used in illustrating regions on a number line.

   

	 	

   

	 Expected Answer 	 120°	 		 	 	 2 marks		

			   A
∧
BC  = 60° or   A

∧
CF  = 120°   1      

	 Observations and conclusions
	 37% of the candidates have successfully answered this question which can be solved using the 

theorems related to the angles in a circle. (The angles in the alternate segment, the vertically 
opposite angles of a cyclic quadrilateral and also adjacent angles on a straight line).

	 This is a problem that can be answered using the knowledge on the angles of a cyclic 
quadrilateral and the angles between chords and tangents.  Students need to be guided to 
identify the relationships in a figure related to geometry. Here it is important to direct the 
students to clearly mark the angles or lengths that are equal on the figure. This can be achieved 
by guiding students to see the connections in the figures of simple exercises.
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	 Expected Answer 	 (i)	 500 m     1	
			   (ii)	 0.5 cm   or   12  cm     1  	 2 marks
	 Observations and conclusions
	 32% of the candidates have successfully answered this question which is based on scale lengths.

	 Here, it is only required to read the scale accurately.  It should be explained very simply that 
1 : 50 000 means that 1 cm represents  50 000 cm. Next a conversion of units, cm  m is 
required.  This is a very basic concept of the section on scale drawings. It is necessary to give 
students an understanding of different scales and to train them to come up with suitable scales 
for various lengths.

 

 	

	 Expected Answer 	 AC  = 1 cm 	 2 marks 	

			   AC
CD

  =  AB
ED

  or an equivalent ratio
	 	 	 	    1  	
	 Observations and conclusions
	 30% of the candidates have answered this question correctly.  It is a problem on geometry 

which needs to be solved using the relationships between the lengths of the corresponding 
sides of two equiangular triangles.

	 In this problem which is related to the theorem, “The corresponding sides of equiangular 
triangles are proportional”, before identifying the corresponding sides, is necessary to first 
realize that the two triangles are equiangular. Students need to understand that since two 
pairs of angles are equal in the triangles ABC and EDC, the other two angles are also equal.  
After that, how the corresponding sides are found can be shown. It should be explained that 
corresponding sides are identified as sides which are opposite equal angles, it will not be 
difficult for students to find the required side when the lengths of the other three sides are 
given.

 

   

                  	

	 Expected Answer 	 48 cm2 	 2 marks

			   OP 2 + PQ 2 =  OQ 2     1  

	 Observations and conclusions
	 This is a geometry problem for which the final answer has to be found using the answer 

obtained by first applying Pythagoras’ relationship. Only 23%, which a small percentage of 
the candidates have answered this question correctly.

	 Although this is a problem related to the area of a rectangle, to find the area, the breadth of the 
rectangle has first to be found using Pythagoras’ relationship. This is not immediately clear 
to students.  In such an instance, finding the length of the side becomes a problem.  Students 
need to be advised to mark the given information on the figure in such situations. Then, since 
the radius has been given as 10 cm, by identifying that OQ is a radius, its length can be marked 
as 10cm by joining OQ. Many students had not observed this. After joining OQ, it is easy to 
calculate the length of PQ using the triangle OPQ. Students need to be guided to use the given 
data in problems such as this.

   



-23-

	

Expected Answer 
	

A B

C

D D

5 m
6 m

  

		

				                Drawing the parallel line and the arc with centre C.  		
					     1 + 1       2 marks

	 Observations and conclusions
	 Only a very small percentage of 14% of the candidates have successfully provided the answer 

to this problem for which the answer has to be obtained using geometric loci.

	 This is a simple problem on geometric loci. Knowledge on the basic loci is sufficient to 
obtain the answer to this problem. Students need to be given the understanding that a constant 
distance from a straight line is a parallel line and at a constant distance from a fixed point is a 
circle.

   

	 Expected Answer 	 a	 =	 12
			   b	 =	 13
			   c 	 =	 14	 2  or 0 marks
	 Observations and conclusions
	 Only 7%, a very small percentage of the candidates have answered this last question of          

Part A of Paper I correctly. Of the 30 questions in Part A, this is the question which has been 
answered correctly by the least number of students. 

	 This is a question related to problem solving. To find the answer to this problem, students should 
have achieved the four main aims of the mathematics curriculum, namely knowledge and skills, 
communication, seeing connections and reasoning. Students should be made aware that this can 
also be answered by understanding the problem and using the method of trial and error.

 

Part B

			   1 − 78     1	
7
8     1	 2 marks

			   7
8   ×  17   =  18   1	 1 − (1

8  + 18 )  1     =  34    1	 3 marks

			   Number of Mangoes sold	 =	 400 ×  34 	  1
				    =	 300  	  1
			   Amount of money made from the sale	 =	 Rs. 3000 	  1	 3 marks
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			   Price bought 	 =	 Rs. 3000 ×  100
120

	  1
				    =	 Rs. 2500 	  1	 2 marks

	 Observations and conclusions
	 This first question of Part B of Mathematics I is a question worth 10 marks and is based on 

finding the purchase price and selling price.  However only a percentage as low as 33% of the 
candidates have answered this problem correctly.

 
	 Even though students may have the ability to manipulate operations in relation to fractions, if 

they do not have the ability to convert a word problem into mathematical form, they will not 
be able to solve such problems. This is the reason why 67% of the candidates have not been 
successful in answering this question. By training students to represent the information in a 
word problem pictorially, these types of problems can easily be understood.

Perimeter 	 =	 2 (30 + 15) m	  1
		  =	 90 m 	  1
			          	 2 marks

Area	 	 =	 30 × 15 m2	  1
		  =	 450 m2 	  1       	 2 marks

 

	 Drawing the goal circle 	  1	 Diameter 9.8 m  or  radius 4.9 m    1
	 Marking radius  	  1		  3 marks

	 Area of the goal circle  	 =	 22
7

  × 4.9  × 4.9 m2	  1

		  =	 75.46 m2  	  1

	 Area of the court she can move in 	=	 450 − 75.46 m2	  1			 
	 =	 374.54 m2  	 	 3 marks

	 Observations and conclusions
	 40% of the candidates have successfully answered this question which is based on areas and 

perimeters. Here too, a greater proportion of candidates have been unsuccessful in answering 
the question.

	 In calculations related to the perimeter and area too, the ability to draw sketches based on 
given conditions is lacking in most students.  Such situations can be avoided by engaging 
students in practical activities that will inculcate in them the competency of managing space 
in day to day life by using their knowledge on area.

	 The ability to successfully tackle such problems cannot be developed by doing only the 
exercises in the textbook. The level of achievement reveals the necessity to engage students 
in competency based activities.
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	 Amount invested by B  	 =	 Rs.  20000
4

  × 5	  1

		  =	 Rs. 25000  	  1	 2 marks

	 Remainder  	 =	 Rs. 6000  ×  90
100

  	  1

		  =	 Rs. 5400  	  1

	 Amount A got 	 =	 Rs. 5400  ×  4
9

 	  1

		  =	 Rs. 2400  	  1
	 Amount B got  	 =	 Rs. 3000  	  1	 5 marks

	 Euro  340 	 =	 Rs. 340  × 145  	  1

		  =	 Sterling pounds   340 × 145
170   	  1

	 	 =	 Sterling pounds  290  	  1	 3 marks

	 Observations and conclusions
	 This third question which is based on ratios has been answered successfully by only 42% of 

the candidates. A greater propotion of the candidates have been unsuccessful in answering this 
question too.

	 Most students have found it difficult to separate out a given percentage from a given amount 
and then divide the remainder in a given ratio. In the conversion of foreign currency, a reason 
for the poor performance has been the fact that there were two conversion steps. Another 
reason for a greater percentage being unsuccessful is the lack of experience in manipulating 
percentages

	
1
5

4
5

Win 

Lose

1
6

5
6

Win 

Lose 
1
4

3
4

Win 

Lose

 1

 1

 1

	 1 mark

		  2 marks
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4
5   × 3

4 	  1
	
	

12
20    or    3

5    	  1	 2 marks

	        1
5

×( 5
6 ) + 4

5
×( 1

4 )     1

	       =  
11
30     	  1			  2 marks	

	 A  =  {2,4,6,8} 
	 B  =  {2,3,5,7}	   1
	 A ∪ B  =  {2,3,4,5,6,7,8} 	  1
	 (A ∪ B)'  =  {1,9} 	  1		  3 marks

	 Observations and conclusions
	 The fourth question which is based on sets and probability has been answered successfully by 

35% of the candidates. More candidates have been unsuccessful in answering this question 
than in answering questions 2 or 3.

	 To answer a probability problem successfully, it is essential to not only know the concepts but 
also to have the ability to think about the phenomenon logically. By observation it is clear that 
there is a large group of students who do not have the ability to construct the tree diagram by 
reasoning out the phenomenon logically. Not having the ability to reason out is why students 
have found this problem harder than the other problems. Students need to be provided with the 
experience to successfully face such problems, by giving them the opportunity to construct 
tree diagrams for various phenomena

 

millimetres

	 Minimum 	 =	 10 mm   	  1
	 Maximum 	 =	 60 mm   	  1		  2 marks
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Class Interval
(Rainfall mm) Tally mark 

Frequency
(Number of days)

Cumulative
frequency

10 - 20 / / 2 2

20 - 30 / / / /  / 6 8

30 - 40 / / / /  / / / /  / / / 13 21

40 - 50 / / / /  / 6 27

50 - 60 / / / 3 30

Correct tally
column	  1

Frequency
column 	  1

	 2 marks

				   Cumulative frequency column    	  2
				   (Neglect one error)	 2 marks

	

If at least three points are correct	  1

Joining curve to (10,0)	  1

Curve 	 	  1

0 10 4020 5030 60
 Rainfall

Cumulative
frequency

5

10

15

20

25

30

			
				    3 marks

	  	 Median  = 36 (+−  1)    1			   1 mark

Observations and conclusions
Even though this is an easy problem on data representation, only 43% of the candidates have 
answered it successfully. Although this is the question from the five questions in Part B that 
has been answered successfully by the most number of students, this percentage too is less 
than 50%.

The following abilities are tested here; the ability to identify the least and greatest values of a 
given set of data, the ability to group a given set of data, the ability to represent the number of 
occurrences in an interval using tally marks and thereby to obtain the cumulative frequencies, 
and the ability to draw the cumulative frequency curve and through it to obtain the median. 
It is clear through observation that 57% of the candidates do not have sufficient experience 
regarding data representation and representative values. The knowledge that students have 
gained on various occasions from grade 6 to grade 11 is tested through this question. Those 
who depend only on the knowledge gained in the grades close to the examination grade will 
not be able to answer such a question successfully. Students’ attention should be drawn to the 
fact that the experience gained from the whole syllabus is necessary to successfully answer 
the statistics problem.
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2.2		 Paper II

2.2.1  Structure of the Paper

	 	

	

Time allocated is 2 12  hours. A total of 50 marks.

This question paper consists of 12 structured essay type questions based on the themes 
Numbers, Measurements, Algebra, Geometry, Statistics, Sets and Probability. This 
question paper consists of two parts, Part A and Part B. It is expected that answers will 
be provided for 5 of the 6 questions in Part A and 5 of the 6 questions in Part B, totaling 
10 questions. 

10 marks are allocated for each question totaling 100 marks.

Final mark for Part II	 =	 100
2   

 
	 =	 50
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2.2.2. 	Observations and conclusions (theme - wise) on the answers to Paper II 

G.C.E.(O.L.) Examination - 2011
32 - Mathematics - Paper II

Facility of questions (Theme - wise)

Fa
ci

lit
y 

In
de

x

Question Number
Part A Part B

Numbers 

Algebra  

Geometry

Measurements 

Statistics

Sets and 
Probability

47%

27%

44%

56%
51%

43%
50% 54%

33%
28%

33%

48%

Graph 6.I

Paper II  
	 This paper contains two questions from the theme Numbers, three questions from Algebra, 

three questions from Geometry, three questions from Measurements and one question each 
from the themes Statistics and Sets and Probability. 

	 When the questions are classified according to the theme, question 4 which is based on the 
theme Algebra is the easiest with a facility of 56%. The hardest is question 2 which is also 
from the theme Algebra. It has a facility of 27%.     

When all the questions in the question paper 
are considered theme-wise, the easiest theme 
has been Statistics, with a facility of 51%. 
The most difficult theme has been Sets and 
Probability with a facility of 33%.

Pe
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ge

G.C.E.(O.L.) Examination - 2011
32 - Mathematics - Paper II

Facility of Themes

Numbers Algebra Geometry Measure-
nts

Statistics Sets and 
Probability

Theme of questions

49%
44% 42% 43%

51%

33%

Graph 6.II
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2.2.3	 Expected answers for Paper II, marking scheme, observations and conclusions

	

Observations on the answers to Paper II are based on Graphs 2, 3, 4.I and 4.II. The part 
of the graph relevant to the question is provided with the observations and conclusions 
of each question.  

Part A

Objectives of Question 1
	 Carries out transactions successfully in the modern world using percentages.
	 (a)	 When the nominal value and the market value of a share of a company, the amount 

invested to buy shares, the annual interest rate, the annual interest rate paid by a bank 
for a fixed deposit and the amount deposited are given, 

		  (i)	 calculates the number of shares that are bought.
		  (ii)	 calculates the income received thereby for a year.
	 	 (iii)	 calculates the total amount in the fixed deposit at the end of the first year.
		  (iv)	 determines from which investment a greater gain is made at the end of the year, 

and calculates the extra amount gained.

	 (b)	 Calculates the annual assessed value of a property when the rates paid for a quarter 
and the annual rates percentage charged by a certain urban council are given.

Question 1

Question 
Number Answer Marks Other

1 (a) (i)

(ii)

(iii)

(iv)

Number of Shares	 =	 5000

Income 	 =	 5000 × 10 × 11
100 

	 =	 Rs' 5500

Interest Receives Nimala
	 =	 Rs' 60000 × 9

100 
	 =	 Rs' 5400

Amount in the deposit  
	 =	 Rs' 65400

Amount gain for  

Anula Gain 	 =	 Rs' 100

1

1

1

1

1

1
1

1

2

2

2 7

Multiplying by 10 or 
11

100   

or  Rs' 60000 ×  109
100  
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Question 
Number Answer Marks Other

1 (b) Rates for a year	 =	 Rs. 1500 × 4 

Assessed value 	 =	 Rs. 1500 × 4 × 100
12  

	 =	 Rs. 50000

1

1
1 3 3

10

Overall observations and conclusions regarding the answers 

98% of the candidates have selected this first 
question from Part A of Mathematics II. 
Of these candidates,
about 44% have obtained marks in the range 0 - 2,
about 29% have obtained marks in the range 3 - 5,
about 12% have obtained marks in the range 6 -7,
and about 15% have obtained marks in the range 8 -10.

The percentage of candidates that obtained marks in 
the range 0 - 2 is 44%. The percentage of candidates 
that obtained marks in the range 8 - 10 is 15%.

Marks distribution for the question

*	 This question contains 5 sub-parts. 
The facility of each of the parts         
(a)(i), (a)(ii) and (a)(iii) is greater 
than 50%, while the facility of  
each part (a)(iv) and (b) is less than 
40%.

*	 (a)(i) is the easiest part, with a 
facility of 70%, while (a)(iv) is the 
hardest part with a facility of 34%.
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Facility of the parts and sub-parts of the question

Parts and sub parts of Question 1

70%

52%

63%

34% 36%
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What is mainly expected from part (a) of this question is the knowledge on percentages. Although 
the same ability is tested in parts (ii) and (iii), fewer correct answers had been provided for part 
(ii) than for part (iii). The reason for this is that, for part (iii), the percentage had to be directly 
calculated for a given amount while for part (ii), the nominal value had to be first calculated 
and then a percentage of this amount found. It is necessary to explain the difference between 
the market value and the nominal value of a share to students and also that the interest needs to 
be calculated for the nominal value. Although 52% of the candidates have provided the correct 
answer for part (ii), a lesser percentage had got part (iv), in which the two incomes had to be 
compared and the difference found, correct. The reason for this may be a lack of understanding 
of how amounts are compared as well as not understanding the meaning of the word ‘gain’. It is 
necessary to train students to compare incomes and find the greater gain. Since such comparisons 
have to be made and decisions taken on them in day to day life, it is important to direct students 
to make such comparisons.

	 Although part (b) is a familiar question, students have not had an understanding of what 
a quarter is, and they have also found it difficult to apply the inverse process of finding a 
percentage of an amount. It may be easier for students to solve such problems using basic 
concepts. To find the amount when 12% of the amount is given, it is easier to base this on the 
fact that 12 rupees is for 100 rupees and then to solve the problem. The problem can also be 
solved by taking the amount as x and constructing a simple equation.

    

Objectives of Question 2
Easily communicates the mutual relationship between two variables by exploring various methods.
(a)	 When the graph of a quadratic function drawn on a specific  interval of values is given,  

using the graph
		  (i)	 writes down the value of the function for a given value of x.
		  (ii)	 writes down the coordinates of the minimum point of the graph.
		  (iii)	 writes the interval of values of x for which the function is decreasing negatively.
		  (iv)	 writes down the values of a and b when the quadratic function of the graph is given 

as y = (x − a)(x − b).

	 (b)	 (i)	 Writes down the quadratic function when the roots of the quadratic equation and 
the coefficient of x2 are given.

		  (ii)	 Re-organizes a quadratic function to take the form y = (x − k)2 + h and writes down 
the minimum value of the function.

Question 2
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Question 
Number Answer Marks Other

2 (a)

(b)

(i)
(ii)

(iii)

(iv)

(i)

(ii)

− 3
(1,− 4) 

− 1 < x < 1
− 1   and  + 3

(x − 0) (x − 4) = 0  or

y = x (x − 4)

y =  (x − 2) 2 − 4

minimum value  =   − 4

1

2

2

1 + 1

1

1

1

1

2

2

2

1

2

 or

7

3

10

 

between − 1 or + 3  

Overall observations and conclusions regarding the answers
72% of the candidates have selected this question. 
Of these candidates
about 65% have obtained marks in the range 0 - 2,
about 29% have obtained marks in the range 3 - 5,
about 4% have obtained marks in the range 6 -7
and about 2% have obtained marks in the range 8 -10.

The percentage of candidates that obtained 2 marks 
or less is 65%. The percentage of candidates that 
obtained 8 marks or more is 2%. This is the instance 
where the percentage of candidates that obtained 8 
or more marks is the least for this paper.

Marks distribution for the question 

*	 This question contains 6 sub-parts. 
The facility of part (a)(i) is 50% 
while the facility of each of the 
other sub-parts is less than 50%.

*	 (b)(i) is the hardest part with a 
facility as low as 6%. The facility of 
(b)(ii) is also as low as 10%.

Facility of the parts and sub-parts of the question 
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	 In part (i), where the student needs to find the value of the function when x = 2, the ability 
to directly find the coordinates of a point on a coordinate plane is tested. This is a very simple 
skill. Not only the ability of marking a point on a coordinate plane but the ability to locate             
a given point on a coordinate plane should also be developed in students. Parts (ii) and (iii) both 
expect an analysis of the graph. The difference between the coordinates of the minimum point 
and the minimum value of the function should be explained to students. The minimum value is 
a single value whereas when writing the minimum point, it is necessary to give its coordinates. 
Writing the relevant interval of values of x corresponding to a part of the function is expected 
from part (iii). It should be explained to students that, when considering that the function is less 
or greater than a certain value, the function doesn’t take that particular value. It is important 
to explain separately to students ‘greater than’, ‘less than’ and ‘equal to’ in inequalities. It is 
necessary to explain the different methods of writing the relevant interval as −1 < x < +1 with 
inequality signs, or as ‘greater than −1 and less than +1' or as ‘between −1 and +1’. The main 
expectation of part (iv) is the ability to write the equation when the roots are given.

	 In part (b), the ability to predict the equation of a function, the graph of which satisfies 
certain requirements is expected by observing the given graph. This will be easier for students 
if they are taught to understand the properties of a given graph. The ability to organize a given 
quadratic function in different ways, based on certain requirements is tested in part (b)(ii). The 
ability to express the properties of a graph without drawing it can be developed in students by 
training them to examine the equation of the function and compare it with the behavior of the 
relevant graph. Students need to be made to understand that it is more important for them to 
understand the properties of the graph and to describe them than to draw the graph.

Objectives of Question 3
	 Manipulates the methods of solving equations to fulfill the needs of day to day life.
	 (a)	 Solves an equation involving algebraic fractions.
	 (b)	 When the breadth of a rectangular metal sheet is given in terms of x and a relationship 

between its length and breadth is also given.
		  (i)	 expresses the length of the sheet in terms of x.
		  (ii)	 and when a numerical value is given for the area,  shows that x satisfies a quadratic 

equation of the form ax2 + bx + c = 0.
		  (iii)	 solves a quadratic equation of the form ax2 + bx + c = 0 by completing the square 

or by some other method.

Question 3

twice its brcadth.
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Question 
Number Answer Marks Other

3 (a)

(b) (i)

(ii)

(iii)

  2 x + 3 − 2 ( x + 1)
 2 (2  x + 1)

  =  1
 6

4 x + 2  =  6
        x   =  1 

2 ( x + 2)

2(x + 2) (x + 2)   =  12
2(x 2 + 4x + 4)     =  12
 x 2 + 4x − 2       =   0

 x 2 + 4x + 4)     =  2 + 4
        (x − 2) 2     =  6
 x   =  0.45   or   x   =  − 4.45

1

1
1

1

1
1

1
1

1 + 1

3

1

2

4

  
  or

3

7

10

 or  3(2 x + 3) − 6 ( x + 1)
  = 2 x + 1

 − 2 x    =  − 1
     x      =     1

   2 x + 4  

   2x 2 + 8x + 8   =  12

Overall observations and conclusions regarding the answers

71% of the candidates have selected this question. 
Of these candidates
about 56% have obtained marks in the range 0 - 2,
about 18% have obtained marks in the range 3 - 5,
about 10% have obtained marks in the range 6 -7
and about 16% have obtained marks in the range 8 -10.

The percentage of candidates that obtained marks 
in the range 0- 2 for this question is 56%. The 
percentage of candidates that obtained marks in the 
range 8 - 10 is 16%.

Marks distribution for the question 
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*	 Part (b)(i) is the easiest part of 
this question. Its facility is 70%. 
However the facility of each of 
the other parts is less than 50%.

*	 (a) is the hardest part with a 
facility of 33%.

G.C.E.(O.L.)Examination - 2011
Mathematics - Paper II (Part A)

Facility Indices of Parts and Sub parts 
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Facility of the parts and sub-parts of the question  

33%

70%

44%

49%

(a)	 The aim of this question is to test the ability of students to solve an equation with algebraic 
fractions in the easiest possible way. It should be explained to students that when finding 
the common denominator, the most appropriate method is not just multiplying the given 
denominators.  Because students have not seen the relationship between the denominators 
in this problem, they have missed out on getting a simple equation. A weakness in finding 
the least common multiple of two algebraic expressions was observed.  Students need to be 
made to practice this. Also, by giving students a proper understanding of equivalent fractions 
they can easily find the numerator corresponding to the denominator they obtain. A weakness 
in solving equations was observed to due to the above reasons.

(b)	 Writing an algebraic expression based on information that is given and solving a quadratic 
equation by completing the square or by some other method is expected here. Although 
many were able to express the length of the metal sheet in terms of x, the ability to derive 
the quadratic equation was poor.  The ability to multiply algebraic expressions has to be 
improved in students.  Students were unable to derive the quadratic equation due to their 
inability to multiply the two algebraic expressions and to equate it to the given area. The 
number who solved the equation was greater than the number who derived the equation.  
Students need to be taught to complete the square. Also, students need to be made to 
understand the importance of using the information that is provided. In this problem, a value 
for √6   has been given to be used. A weakness in transforming   √24  which is obtained when 
solving the equation using the formula, to 2√6   was observed.  Therefore, an unnecessary 
amount of time has been spent on finding the value of √24  using logarithms. It is important 
to make students realize that a hint like this is given in a problem to make it easier for them 
to solve it by using the hint. The fact that more students had answered part (iv) than part (iii) 
indicates that a group who were unable to derive the equation were however able to solve it. 
This is a satisfactory trend. Students should be encouraged to try the latter parts if they are 
independent of the initial parts, when the initial parts are difficult.
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Objectives of Question 4
	 Easily communicates the mutual relationships that exist between two variables by exploring 

various methods.
	 (a)	 When a relationship between the prices of two types of fruits is given,
		  (i)	 constructs a pair of simultaneous equations using this information.
	 	 (ii)	 solves the pair of simultaneous equations and finds the price of each type of fruit.
	 	 (iii)	 finds the number of fruits of each type that can be bought for a certain amount of 

money without a balance.

	 (b)	 When a matrix A of order 2 × 3 and a matrix B of order 2 × 3 having two unknown 
elements and the matrix 2A − B are given, finds the two elements represented by the 
unknowns by considering the relationship between the matrices.

Question 4

Question 
Number Answer Marks Other

4 (a)

(b)

(i)

(ii)

(iii)

 x + 3 y    =  65
        3x   =  4 y 
 
13 y  =  195
        y   =  15

        x   =  20

1 mandarin, 2 guavas  

2 A    =  (	6	 4	 8	 )	 0	 2	 10

2 A −  B    =  (	6 −  x	   0	 0	 )	 0	 − 1	 10 −  y

 x   =  5,  y   =  10

1
1

1
1
1

1

1

1

1+1

2

3

1

4

or

6

or

4

10

 

13 x    =   260
         x    =   20
         y    =   15

(2 × 3) −   x    =   1 −  1
 (2 × 5) −   y    =   0 −  1
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Overall observations and conclusions regarding the answers

87% of the candidates have selected this question 
which has an allocation of 10 marks. 
Of these candidates
about 46% have obtained marks in the range 0 - 2,
about 23% have obtained marks in the range 3 - 5,
about 11% have obtained marks in the range 6 -7
and about 20% have obtained marks in the range 8 -10.
46% of the candidates obtained marks in the range 
0 - 2 for this question and 20% of the candidates 
obtained marks in the range 8 - 10.

Marks distribution for the question

*	 This question has four sub-parts.  
The facility of three of them is more 
than 50% while the facility of one 
part is less than 50% at 46%.

*	 The easiest part is part (a)(i). Its 
facility is 65%.
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(a)	 The  aims of parts (i) and (ii) of this question are for students to construct a pair of 
simulteneous equations based on the given information and to solve it. The ability to 
construct the equations is seen in 65% of the candidates. Students should be taught to read 
a sentence and to construct an expression based on it.  Starting from simple situations, 
the ability to construct equations for more complex situations too should be gradually 
developed in students.  When solving simultaneous equations, equating the coefficients of 
the unknown term as well as the method of substitution can be used. Here, the equation 
	3x = 4y can be reorganized as 3x − 4y = 0 and then the equations can be solved by equating 
the coefficients or they can be solved by substituting x = 4

3
y. In part (iii), the question of 

how money can be spent such that a certain condition is satisfied is asked. The reason why 
more have been able to answer this question than to solve the equations may be because 
this can be solved using the method of trial and error too. Since this is also a method that 
can be used to solve problems, students should be familiarized with it too.
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(b)	 The ability to multiply a matrix by a constant as well as subtract one matrix from another 
is expected here. Although the ability to multiply a matrix by a constant is there to a certain 
extent, students have found subtracting one matrix from another difficult.  A comparison 
of the two matrices is also expected. It should be explained here that it is easier to compare 
the corresponding elements separately. The values of x and y can be found by doing this. 
Since only a very little content on matrices is taught at this level, by getting the students 
to do many exercises they will be able to practice this section easily. The teacher should 
prepare different types of problems on matrices and guide the students to solve them.

Objectives of Question 5
	 Analyses data by various methods and makes predictions to facilitate daily work.
	 When information on the telecasting times of a certain number of advertisements shown during 

a television programme are given in a table with class intervals of size 4,  
	 (i)	 writes down the modal class.
	 (ii)	 finds the mean telecasting time of an advertisement using a suitable method.
	 (iii)	 and when the number of advertisements shown during a programme is given, calculates 

the expected telecasting time of the advertisements to the nearest minute using the mean 
telecasting time.

	 (iv)	 calculates the expected profit when the cost to produce the programme and the charge 
per minute for an advertisement are given.

Question 5
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Question 
Number Answer Marks Other

5

(i)

(ii)

(iii)

(iv)

Telecasting
Time (sec.)

Number of 
advertisments 

f

Mid
value

x
f x

10 - 14 4 12 48
14 - 18 6 16 96
18 - 22 8 20 160
22 - 26 10 24 240
26 - 30 5 28 140
30 - 34 4 32 128
34 - 38 3 36 108

920

 22 − 26

 Mid value column
  Column  f x   

  ∑ f x	 = 	 920
  mean	 = 	 920

40
  	 = 	 23  seconds

 Telecasting time	 = 	 23 × 100
60

  	 = 	 38  minutes

Cost for advertisements 
	 = 	 Rs. 20 000 × 38
  	 = 	 Rs. 760 000
Profit   	 = 	 Rs. 160 000 

1

1
1
1
1
1

1

1

1

1

1

5

2

2 10

10

 

ignore one mistake.

dividing by 40

multiplying by 100 
and dividing by 60 

Overall observations and conclusions regarding the answers

94% of the candidates have selected this question. 
Of these candidates
about 49% have obtained marks in the range 0 - 2,
about 20% have obtained marks in the range 3 - 5,
about 16% have obtained marks in the range 6 -7
and about 15% have obtained marks in the range 8 -10.

The percentage of candidates that obtained marks 
in the range 0 - 2 is 49% while the percentage that 
obtained marks in the range 8 - 10 is 15%.

Marks distribution for the question
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*	 This question has four parts.  The facility 
of two of them is more than 50% while 
the facility of the other two is less than 
40%.

*	 The easiest part is (i) with a facility as 
high as 92%. The most difficult part is 
(iii) with a facility of 33%.

Facility of the parts of the questionG.C.E.(O.L.)Examination - 2011
Mathematics - Paper II (Part A)

Facility Indices of Parts and Sub parts 
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Determining the mode and mean of a frequency distribution with class intervals and making 
certain predictions based on the mean is expected from this question. It hasn’t been difficult for 
the students to observe the mode by investigating the data. However only 53% have correctly 
found the mean. For this distribution, it is not necessary to use an assumed mean and find the 
deviations to calculate the mean. This is a fact that should be made very clear to students.  If it 
is easy to multiply the mid-values of the class intervals by the relevant frequencies, then it is 
not necessary to find the deviations from the assumed mean. It is necessary to establish among 
students the idea that an assumed mean and deviations are used only to facilitate simplification 
and to avoid the difficulty of multiplying large numbers together. In solving this problem many 
students have made the problem harder by using deviations. Parts (iii) and (iv) may have been 
difficult because of students’ inability to use the mean and make predications. The aim of 
learning statistics is to develop the ability to analyze the present situation and use the information 
obtained from it in future activities, as well as to be make predictions. Therefore it is necessary 
to organize the learning teaching process to develop these abilities. It is not sufficient to only 
teach students to mechanically fill in the table and find the mean.
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Objectives of Question 6
	 Uses scale drawings in practical situations by exploring various methods.
	 (a)	 When it is given that one end of a wire is fixed to the top of a vertical tower located on the 

flat ground,  while the other end is stretched and fixed to the ground, and when the length of 
the wire and the angle of elevation of the top of the tower from a certain location away from 
the tower are given,

	 (i)	 marks the given information on a sketch.
	 (ii)	 finds the height of the tower using trigonometric ratios.
	 (iii)	 calculates the angle of elevation of the top of the tower from the point on the ground at 

which the wire is fixed.

	 (b)	 Represents the information on the location of three cities A, B and C on a horizontal plane 
by a sketch, when the distance between A and B and the bearing of B from A and the 
distance between B and C and the bearing of C from B is given. Calculates the distance AC 
using Pythagoras’ relationship and writes it in surd form.

Question 6

Question 
Number Answer Marks Other

6 (a)

(i)

(ii)

(iii)

   5 cm

10
 cm

Q

P 

S
R

57°50'

Figure 

tan 57°50'	 =	  PQ
 5

1.5900	 =	  PQ
 5

 ∴  PQ	 =	 7.95 cm

sin P
∧
SQ	 =	  

7.95
 10

 ∴  P
∧
SQ	 =	 52°39'

1

1

1

1

1

1

1

3

2

 

Marking one length and 
57°50'  
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6 (b)

   

A 

B 

C 

40 km 60 km

135°

Figure

      A
∧
BC	 =	 90°

       AC 2	 =	 40 2 + 60 2

∴    AC	 =	 √5200  km
	 =	 20 √13  km

1

1
1

1
4

10

 

an angle and a length is 
sufficient

Overall observations and conclusions regarding the answers
	

About 65% of the candidates have selected this 
question. 
Of these candidates
about 63% have obtained marks in the range 0 - 2,
about 14% have obtained marks in the range 3 - 5,
about 10% have obtained marks in the range 6 -7
and about 13% have obtained marks in the range 8 -10.

The percentage of candidates that obtained marks 
in the range 0 - 2 is 63% while the percentage that 
obtained marks in the range 8 - 10 is about 13%. 

Marks distribution for the question
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*	 This question has four sub-parts.  
Only the facility of part (a)(i) is 
more than 50% while the facility 
of each of the other three parts is 
less than 50%.

*	 The easiest part is (a)(i) with a 
facility of 72%. The most difficult 
part is (a)(iii) with a facility of 
31%.

G.C.E.(O.L.)Examination - 2011
Mathematics - Paper II (Part A)

Facility Indices of Parts and Sub parts 
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(a)	 It can be seen that most students have the ability to enter information in a figure. Accordingly, 
they also have the ability to recognize the angle of elevation. This is a satisfactory 
situation. However it is seen that the knowledge on trigonometric ratios is poor and that 
the ability to use the trigonometric tables is weak. Day to day simple situations should 
be used as examples to give students an understanding of trigonometric ratios. It is easy 
to give students an understanding of this section by engaging them in practical activities. 
Students can establish the accuracy of the solution to a practical problem obtained by 
using trigonometric ratios, by measuring the values. This will give them satisfaction.

(b)	 The aim of this problem is to test the students' ability to draw a rough sketch based on 
bearings and to calculate a length using Pythagoras’ theorem. Only 39% of the students 
have an understanding of bearings and the ability to draw the relevant sketch. As mentioned 
in part (a), it is advisable to get students to draw sketches to represent locations related to 
practical problems. Students can use the protractor to measure angles and the measuring 
tape to measure lengths to draw these sketches.  It is good to develop the ability to square 
numbers and find the square roots of numbers too.
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Part B

Objectives of Question 7
Makes decisions for future requirements by investigating the various relationships in number 
patterns.

	 (a)	 When the seats in a theatre are arranged according to an arithmetic progression and 
when the number of seats in the first row and the difference between the number of seats 
in two consecutive rows are given, using the knowledge on progressions,

	 (i)	 finds the number of seats in a given row.
	 (ii)	 finds the total number of seats in a given number of rows.
	 (iii)	writes with reasons the truth or falsehood of a statement made regarding the number 

who could be seated in a certain number of rows.
	 (b)	 Calculates using the knowledge of progressions, the area to which a certain type of germ 

which doubles daily spreads by the end of a certain day, when the area to which it has 
spread by the end of the first day is given.

Question 7

Question 
Number Answer Marks Other

7 (a)

(b)

(i)

(ii)

(iii)

  Tn	 =	 a + (n − 1) d
  T5	 =	 32

 Sn	 =	 n
2

 { 2 a + (n − 1) d }

 S20	 =	 20
2  { 2 × 12 + (19 × 5) }

 	 =	  1190
 
  S21	 =	 1302
  Two seats left.
  false claim 

 Tn	 =	 ar (n − 1)

 area	 =	  96 mm2 

1
1

1

1

1

1
1
1

1
1

2

3

3

2

8

2

10

Getting T21  and adding 
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Overall observations and conclusions regarding the answers
92% of the candidates have selected this question. 
Of these candidates
about 51% have obtained marks in the range 0 - 2,
about 19% have obtained marks in the range 3 - 5,
about 12% have obtained marks in the range 6 -7
and about 18% have obtained marks in the range 8 -10.

The percentage of candidates that obtained marks 
in the range 0 - 2 is 51% while the percentage that 
obtained marks in the range 8 - 10 is 18%. 

Marks distribution for the question

*	 This question has four sub-parts.  
The facility of two of them is 
more than 50% while the facility 
of each of the other two is less 
than 50%.

*	 The easiest part is part (a)(i). It 
has a facility of 73%. The most 
difficult part is (a)(iii). It has a 
facility  of 33%.
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Facility of the parts and sub-parts of the question 

73%

52%

33%

46%

(a)	 The aim of this problem is to test the ability of students to investigate the relationships in 
number patterns and make certain decisions. Most students like this problem. It is seen 
that many students had the ability to find a term of the progression. Here, not only was the 
formula used, but the relevant term was also found by writing out the terms. Knowledge 
of the common difference is necessary to write out a certain number of terms. It is seen in 
part (ii) that about 52% had the ability to find the sum of a certain number of terms. Some 
students have had difficulty writing the formula. It will be easy for students to remember 
the formulae used in progression problems if they are displayed in a prominent place. Apart 
from this, by getting students to practice several exercises too, they will become familiar 
with the use of formulae. In part (iii), many students didn’t have the ability to present the 
correct reason for the truth or falsehood of the given statement. This question covers the 
four aims, knowledge, application, seeing connections and reasoning. The aim here is for 
students to obtain certain information by applying the formula, to relate this information 
to a practical life situation and provide reasons for making a decision based on it. These 
abilities need to be developed in students using simple examples, by getting them to provide 
reasons.

	 In part (b), the conversion of an event in day to day life into mathematical language and the 
performance of a calculation is expected. Here the importance of focusing on developing 
the students’ ability to apply the formulae is seen.

- 46-
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Objectives of Question 8
	 Analyses according to geometric laws, the nature of the locations in the surroundings.
	 Using only  a pair of compasses and a straight edge with a cm/mm scale,
	 (i)	 constructs an angle when its magnitude and the lengths of the arms are given.
	 (ii)	 constructs the bisector of the angle, and a circle which has its centre a certain distance 

from the vertex of the angle and the two arms of the angle as tangents, and measures 
and writes down its radius.

	 (iii)	 constructs a tangent to the circle from one end of an arm of the angle, and produces it 
to intersect the other arm.

	 (iv)	 names the circle with respect to the constructed triangle.

Question 8

Question 
Number Answer Marks Other

8 (i)

(ii)

(iii)
(iv)

Drawing AB or AP  
angle 60° 

angle bisector   
Obtaining  O  
Drawing perp. to AB from O and constructing  
radius 2.2 cm (± 0.1)

Drawing tangents 
innercircle

1
1
2
1
2
1

1
1

2

6

1

1 10

Obtaining target point, 
copying the angle.
Drawing the tangent 
from the external point.  

- 47-
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Overall observations and conclusions regarding the answers

89% of the candidates have selected this question. 
Of these candidates
about 41% have obtained marks in the range 0 - 2,
about 27% have obtained marks in the range 3 - 5,
about 17% have obtained marks in the range 6 -7
and about 15% have obtained marks in the range 8 -10.

The percentage of candidates that have obtained 
marks in the range 0 - 2 is 41%. The percentage of 
candidates that have obtained marks in the range       
8 - 10 is 15%. 

Marks distribution for the question

*	 This question has four parts. The facility 
of two of them is 50% or more while the 
facility of each of the other two is less 
than 50%.

*	 The easiest part is part (i) with a facility 
of 84%. The most difficult part is part 
(iii) with a facility of 35%.

Facility of the parts of the question 
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This problem tests the ability of students to do the basic constructions in geometry as well 
as the understanding of students regarding the basic loci. Even the students who generally 
dislike geometry most often attempt this problem. About 84% of the students had accurately 
constructed the angle in part (i) according to the given data.  However it can be seen that about 
half this number do not have knowledge on loci. The selection of a point which satisfies two 
conditions was expected. This ability should be developed in students by engaging them in 
various constructions. After finding the center, students need to be guided to find the radius by 
constructing a perpendicular from the centre to a side of the triangle, instead of trying to find it 
by trial and error. From part (iii) it is clear that students don’t have knowledge of the methods 
of constructing a tangent from an external point. Students can be given this knowledge by 
showing them through various exercises that tangents can be constructed using various methods 
by applying their understanding of tangents. In part (iv), their knowledge of the relationship 
between the circle and the triangle is tested. Most students have found this part difficult. It can 
be seen that students need to be made aware of the in-circle, circum-circle and escribed-circle 
which are related to a given triangle.
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Objectives of Question 9
Makes decisions regarding day to day activities based on geometrical concepts related to 
rectilinear plane figures.
When a figure is given of a triangle with the mid-point of the base,  the mid-point of the 
median to this point, and the mid-point of another side marked on it,

	 (i)	 copies the figure and produces two line segments that are named so that they intersect.
	 (ii) 	 writes down the theorem  which justifies why  two line segments that are named are 

parallel.
	 (iii) 	shows that two given triangles are congruent.
	 (iv) 	shows that a quadrilateral which is named is a parallelogram.
	 (v) 	 shows that a given pair of sides is equal.
	 (vi)	 shows that the areas of two triangles which are named are equal.

Question 9

Question 
Number Answer Marks Other

9

(i)

(ii)

(iii)

A

G

E
F

B

C

D

Correct Figure 

The segment joining the midpoints of two sides 
of a trangle is paralled to the third side and half 
as long as the third side.

for ABF ∆   and  DFG ∆ 
AF = FD (midpoint AD is F)
A

∧
BF = D

∧
GF  (alternating angles)  }B

∧
AF = F

∧
DG  (alternating angles)      any 2

A
∧
FB = D

∧
FG  (opposite angles)

∴ ABF ∆ ≡  DGF ∆  (AAS)

1

2

2

1

2

2

mid point
theorem - 1

2  reasons  - 1
3  reasons  - 2 
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9 (iv)

(v)

(vi)

AF  =  FD ^given& 

BF  = FG  (∆ congruent traingles) 
∴ ABDG is a parallelogram   

               ^since diagnals bisect&
or

AB  //  DG ^given& 

AB  = DG  (∆ trianvles are ungruent) 
∴ ABDG is a parallelogram
               ^one pair of opposite sides are
                        equal and parallel&

in ADC ∆, FE // DC (F, E midpoints&
∴ FE // BD in ∆ BGD 
F is the midpoint of BG
∴ E is the midpoint of DG ^converse of 
                                             midpoint theorem&

∴ DE = EG

AGB ∆    =    ABD ∆ (Same base and between   
                                    same parallled lines&
 AGB ∆   =    ADC ∆  (BD = DC and common 
                                     apex&

∴ area  AGB ∆  =    area  ADC ∆ 

2

or

2

1

1

1

2

1

2

10

2  or  0

2  or  0

Overall observations and conclusions regarding the answers

69% of the candidates have selected this question. 
Of these candidates
about 74% have obtained marks in the range 0 - 2,
about 15% have obtained marks in the range 3 - 5,
about 6% have obtained marks in the range 6 -7
and about 5% have obtained marks in the range 8 -10.

The percentage of candidates that have obtained 
marks in the range 0 - 2 is as high as 74%. The 
percentage of candidates that have obtained marks 
in the range 8 - 10 is as low as 5%. 

Marks distribution for the question
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*	 This question has six parts of which 
only part (i) has a facility of more 
than 50%. Each of the other five 
parts has a facility of less than 
40%.

*	 The easiest part is part (i) with a 
facility of 73%. The most difficult 
part is part (vi) with a facility as 
low as 9%.

Facility of the parts of the question

G.C.E.(O.L.)Examination - 2011
Mathematics - Paper II (Part A)

Facility Indices of Parts and Sub parts 
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This problem tests the geometrical knowledge on rectilinear plane figures.  Many students 
usually do not attempt this problem. Of the students who attempted this problem, 73% have been 
able to copy the figure and develop it further. Although the aim of part (ii) is for a theorem to be 
written, many students have found this part difficult. Students need to be able to write down the 
Mid-point Theorem which is one of the few theorems of which the proof should be known. The 
reason why students in general dislike geometry may be due to its abstractness. Therefore, for 
students to develop a good understanding of geometrical concepts, it is advisable to first provide 
concrete examples, and after they have gained an understanding to proceed to abstract concepts.  
When doing exercises too, it is better to first present the numerical exercises, and after the 
students familiarize themselves with the theorems, to provide the proofs and problems requiring 
proofs. From the fact that more students have answered part (iii) correctly than part (ii), it is 
clear that they find congruency relatively easy. In problems which require proofs, it is necessary 
to provide reasons in the relevant steps. When students do exercises, it is necessary to get them 
to draw conclusions through reasoning while providing the appropriate reasons.
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Objectives of Question 10
Thinks logically when making decisions based on geometrical concepts related to circles.
When a figure is given of two intersecting circles such that two chords of the larger circle 
intersect at a point on the smaller circle,
(i)	 if an angle has been marked as x, writes down several given angles in terms of x.
(ii)	 shows that the two radii named are perpendicular to each other.

Question 10

Question 
Number Answer Marks Other

10 (a)

(b)

(i)

(ii)

(iii)

(iv)

A
∧
CP   =   x (since PA = PC) 

  
C

∧
DE =  x   (in cycle quadrilateral, Exterior 

angle = interior opposite angle)
  

C
∧
QE   = 2x     (angle at the centre is twice the 

angle at the circle subtended 
by the minor arc CE)

  
E 

∧
CQ  =  90° − x  (Sum of the angles of a 

triangle is 80° and ECQ is a 
isoslese ∆) 

 P 
∧
CA + P 

∧
CQ + Q 

∧
CE  =  180°  (ACE  is 

                                            a straight line)
  x + P 

∧
CQ + (90° − x)	 =	 180° 

                          P 
∧
CQ 	 =	 90°

           CP   CQ

1+1

1+1

1+1

1+1

1

1

2

2

2

2

2

or 

8

2

10

PA  and PC are 
radii.
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Overall observations and conclusions regarding the answers

38% of the candidates have selected this question. This 
is the question which the least number of candidates 
have selected from Mathematics Paper II.
Of these candidates
about 76% have obtained marks in the range 0 - 2,
about 14% have obtained marks in the range 3 - 5,
about 5% have obtained marks in the range 6 -7
and about 5% have obtained marks in the range 8 -10.

The percentage of candidates that have obtained 
marks in the range 0 - 2 is as high as 76% while 
the percentage that has obtained marks in the range          
8 - 10 is as low as 5%

Marks distribution for the question

*	 This question has five sub-parts, 
each of which has a facility of less 
than 50%.

*	 The easiest part is part (a)(i) with a 
facility of 48%. The most difficult 
part is part (b) with a facility of 9%.  
The facility has gradually decreased 
from the first sub-part to the final 
sub-part.
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The aim of this problem is to test students' abilities in relation to geometric concepts and 
theorems on circles. The reason for the lowest number of students selecting this problem may 
be the general dislike that students show towards geometry. Although 48% of the students who 
had selected this problem answered part (i) correctly, only a very few students had answered the 
remaining parts correctly.  As mentioned before, the reason may be the dislike among students 
for geometry. It is easier to explain the theorems on circles as concrete concepts. All the theorems 
on circles can be explained to students using a drawing pin board and paper. After the theorems 
are understood, getting students to practice many related numerical problems will make proving 
the theorems and doing problems with proofs easier.
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Objectives of Question 11
	 Manipulates the principles related to sets to facilitate daily activities.
	 When an incomplete Venn diagram of the number of students in a certain grade of a school 

and the number of these students engaged in two sports are given,
	 (i)	 shades a given region in the Venn diagram.
	 (ii)	 calculates the number of elements in one region when the number of elements in 

another region is given.
	 (iii)	 calculates the number of elements in a set which do not belong to either of two     

sub-sets which are named.
	 (iv)	 writes an equation in terms of x to represent the number of elements in the whole set, 

when the number of elements in a region of the set is given as x.
	 (v)	 by solving the above equation, writes down the number of elements in another region 

of the set.

Question 11

Question 
Number Answer Marks Other

11

(i)

(ii)

(iii)

(iv)

(v)

38

55

Swimmers
Grade ten students

Athletes

Female students

Shaded in the figure 
  
70 −  28
=  42
  

210 −  (90 + 38 +42)
 =   40

  x + 20 + 55  =  90  
               x 	   =	  15  

  
28 −  15
=  13

2

1
1

1
1

1
1

1
1

2

2

2

2

2 10
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Overall observations and conclusions regarding the answer

90% of the candidates have selected this question. 
For this question which carries 10 marks, from these 
candidates
about 73% have obtained marks in the range 0 - 2,
about 15% have obtained marks in the range 3 - 5,
about 6% have obtained marks in the range 6 -7
and about 6% have obtained marks in the range 8 -10.

The percentage of candidates that have obtained 
marks in the range 0 - 2 is 73% while the percentage 
of candidates that have obtained marks in the range 
8 - 10 is 6%

Marks distribution for the question 

*	 This question has five parts, of 
which one part has a facility of 
more than 50% while each of the 
other parts has a facility of less 
than 40%. 

*	 The easiest part is part (ii) with a 
facility of 57%. The most difficult 
part is part (v) with a facility of 
21%.  Pe
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23% 22% 21%

The aim of this question is to test the ability of students to apply the principles related to sets 
to solve a real life problem. In part (i) students are expected to shade a given region. It is clear 
that only 35% have this ability. It is important to develop in students the ability to describe 
various regions related to three sets, by drawing them intersecting in various ways and getting 
them to describe different regions.  It is better to start with two sets and then go on to more 
complex situations. Students should be trained not only to describe a given region using words 
but also to represent it using set symbols for sets and their operations. The reason for the poor 
response to this problem may be the difficulty that students face in reading and understanding 
such questions. Therefore there is a need for a programme to improve students’ language skills 
too.
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Objectives of Question 12
	 Gets the maximum out of space by working critically with respect to volume.
	 (a)	 For a metal cone of base radius a and height 3a,
		  (i)	 shows that the volume is π a3.
		  (ii)	 calculates the number of spheres of given radius that can be made with the metal 

that is obtained by melting the cone, such that there is no waste.
		  (iii)	 Writes down the volume of one such sphere  in terms of a.
	 (b)	 Calculates using the logarithmic tables, the value of an expression of the form 

a × √b
c 2  

where a, b, c are real numbers between 0 and 1000.

Question 12

Question 
Number Answer Marks Other

12 (a)

(b)

(i)

(ii)

(iii)

 Volume of cone	 =	 1
3

 π r2 h 

	 =	 1
3

 π × a 2 × 3 a

	 =	 π a 3

Volume of sphere	 =	 4
3

 π a 3 

Volume of sphere of radius a
2

 

	 =	 4
3

 × π × ( a
2 ) 

3

    k [ 4
3

 × π × ( a
2 ) 

3]	 =	 π a 3

  Volume of sphere   K  =  6

Volume of sphere	 =	  11 a 3
21

     x	 =	 0.523 × √ 763.5
(1.35)2   

   lg x	 =	 lg 0.523 + 1
2

  lg 763.5 − 2 lg 1.35

	 =	 1.7185 + 1
2

  × 2.8828 − 2 × 0.1303

	 =	 1.7185 + 1.4414 − 0.2606
	 =	   0.8993
     x	 =	  7.93

1

1

1

1

1

1

1

1
1
1

1

3

1

5

or

or

5

5

10

π a 3 ÷ π a 3
6

  π a 3
6
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Overall observations and conclusions regarding the answers

55% of the candidates have selected this question. 
Of these candidates
about 52% have obtained marks in the range 0 - 2,
about 23% have obtained marks in the range 3 - 5,
about 12% have obtained marks in the range 6 - 7
and about 13% have obtained marks in the range 8 -10.

The percentage of candidates that have obtained 
marks in the range 0 - 2 is 52% while the percentage 
of candidates that have obtained marks in the range 
8 - 10 is 13%.

Marks distribution for the question

*	 This question has four sub-parts, of which 
two parts have facilities of 50% and more 
than 50% while the other two have facilities 
of 40% and less than 40%. 

*	 The easiest part is part (a)(i) with a facility 
as high as 77%. The most difficult part is 
part (a)(ii) with a facility of 34%.  

Facility of the parts and sub-parts of the question
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Parts and sub part of Question 12

77%

34%
40%

50%

The aims of this problem are to test the students’ ability to see the connections between the 
volumes of solid objects and to simplify numbers using the logarithmic tables. In part (i) the 
students are expected to find the volume of a cone.  Since the required formula is given, only 
correct substitution of values and simplification is expected. About 77% of the candidates have 
provided the correct answer to this very easy part.  Only the height of the cone had to be 
substituted here. Only 34% have answered part (ii) correctly. Although the only requirement 
here is to divide the volume obtained in part (i) by the volume of a sphere, many students may 
have not attempted this due to the dimensions not being numerical values. Students will be able 
to do such problems easily if they are encouraged to simplify algebraic expressions.  About 
50% of the students have correctly answered part (iii) which involves simplification using the 
logarithmic tables. By familiarizing students with reading the logarithmic tables accurately and 
finding the square roots and squares of numbers, they will find this question much easier to 
answer.
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Part III

3.	 Factors to be considered when answering questions and suggestions:

3.1	 Factors to be considered when answering questions.

*	 The general instructions in the question paper should be read and understood well.  
That is, students should pay attention to the following: How many questions should 
be answered from each part?  Which questions are compulsory?  How much time is 
available?  How many marks are allocated?

	 Students should also read the questions carefully and clearly understand what is expected 
before selecting the questions.

*	 The answers to the questions in Paper I should be written on the question paper itself.
*	 When answering the questions in Paper II, each main question should be started on a 

new page. 
*	 Answers should be written clearly and legibly.
*	 The candidate’s index number should be written on every page in the space provided for it.
*	 The question numbers and their parts should be written accurately.
*	 When short answers are required, long steps should not be included and when answers 

with steps are required short answers should not be provided.
*	 For problems which require sentences to be written, the relevant steps should be clearly 

stated.
*	 Depending on how the question is asked, facts should be presented in a logical and 

analytical way.

Special Instructions
*	 When figures have to be drawn, they should be presented very clearly.
*	 When performing calculations, each step should be written clearly.
*	 When required, the correct units should be used.
*	 The final answer should be written clearly and according to what has been asked.
*	 The units relevant to the final answer should be in standard form.
*	 Candidates should pay attention to their handwriting and write all numbers and symbols 

clearly and accurately.
*	 Candidates should note that, considering the simplification required for a mathematical 

problem as rough work and not presenting it in the solution results in the candidate not 
receiving the marks assigned for the relevant step.

*	 All the known steps should be written down.
*	 When answering the problems on geometry, the necessary steps should be written down 

logically with the appropriate reasons.
*	 It should be mentioned that for problems on geometry, including the given data and also 

data derived from it in the relevant figure will facilitate solving the problem.
*	 Attention should be paid to write any final solution which is either a fraction or a ratio 

in its simplest form.
*	 Since some of the parts that come later in a question may be easier as well as independent 

of the earlier parts, it is important not to give up on a question if the initial parts are 
difficult, but to pay attention to all the parts.
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3.2	 Comments and suggestions regarding the teaching learning process

*	 It is important for teachers as well as students to be aware of the resources such as the 
syllabus, teachers’ instructional manual, textbooks and other external resources that are 
available to them and to make use of them.

*	 Students should be informed of what they will be learning during a lesson.

*	 More attention needs to be paid to the multiplication tables since students lose a lot of 
marks due to the mistakes they make in multiplications and divisions.

*	 Students need to also pay attention and correctly manipulate the mathematical operations 
with respect to fractions and decimals. It is productive to conduct a programme on 
manipulating the basic mathematical operations.

*	 It is also productive to use learning aids and practical activities in the teaching learning 
process to inculcate the correct mathematical concepts in even the weaker students.

*	 Subject content such as Geometry which is considered difficult should be first introduced 
using simple numerical exercises and gradually developed towards abstract concepts. 
The teacher should use different techniques in this effort.

*	 To overcome the weaknesses with respect to basic algebraic concepts developed during 
the lower classes, the teacher should pay greater attention to confirm these concepts.

*	 To be successful in problem solving which is one of the special aims of learning 
mathematics, it is necessary for the other skills too to be simultaneously developed and 
for challenging problem which stimulate the mind to be gradually introduced.

*	 Students should be given the confidence that they can do mathematics. For this, the 
teacher should use various methods. Short methods, games, fun activities, memory 
games, quizzes are some examples.

*	 The teacher should make an effort to inform students that mathematics which is an 
important and compulsory subject in the curriculum is necessary for higher education as 
well as for future jobs and that it has a close relationship with normal day to day life.

*	 Teachers who continuously work to advance and update their knowledge are skilled 
and creative people who are a great gift to students.

*	 A programme should be initiated to minimize the effects of poor literacy skills which 
affect students’ understanding of questions as well as their communication skills.




