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� ���[OGI½�P�LVRD2�Â1G��Z� ØND�MH�X ZKÇ¸OUHMND�L[/+GMOD�IPN6�
isákafka w'fmd'i'^id'fm<& úNd.h i|yd h' cd;sl uÜgñka meje;afjk 
fuu úNd.fha m%;sM, u; ksl=;a flfrk iy;slh" Wiia wOHdmkh 

i|yd LTÇLDLND f;dard .ekSug muKla fkdj uOHu uÜgfï /lshd wjia:d 
,nd.ekSug o cd;sl yd cd;Hka;r úYajúoHd,j, iuyr mdGud,d 
\HÆ�XJ� X4�VO� LTÇLTOXOD� I�L� LH�ION� ¹NT¸� R.DYOD� M<IKND� R 
ms<s.efka' fuf,i ms<s.efkkafka fuu úNd.fha we;s j,x.=;dj yd 
úYajiH;dj fuka u by< .=Kd;aul nj o fya;=fjks'
 
 fuu úNd.fhka Wiia idOk uÜgula ,nd .ekSu i|yd isiqyq o 
7MTNDI�D� WX� ZIPDOD,G� LPTUG�6X� L_\G� � UHMUH� \G� IRX½PVIKGD� R� ��
fjfyila or;s' fuu we.hSï jdr®;dj ilialr we;af;a Tjqkaf.a tu wfmalaId  
EJTOU�HN6X�PVÑL����[OG�Â1G��IRPGU��I¸ND� I½�L\GK��XOD�M<IKNV
�
fuu we.hSï jdr®;dfõ we;=<;a f;dr;=re úNd. wfmalaIlhskag" .=re Nj;=kag" 
ÂÇ\�DP�VMUHNDJ��� UH�:PIRD<O�X\�DX�X\�D»NDJ��Â,K1GU�Z2+OD,MUHNDJ��
fo.=rekag yd wOHdmk mr®fhaIlhskag tl fia m%fhdackj;a jkq  
INGZNTXGN�K
� I¸�NVLG� IXX�MGU��GM� MH�PVØLOI�D� PØ<6�NK�L_\G�
PTLD�OG�KJ�IKGXT�OV�X�MYG�D�LTÇLT�I½
�

 fuu we.hSï jdr®;dj fldgia ;=klska hqla; jk w;r úIh 
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�ZH�K6¸�\G�P��.�I�D��IKD�1GÂ��
MN�L¸1GM+�P��.�N+GK� AClassical Test Theory& iy whs;u m%;spdr 
kHdh ^Item Response Theory& mokï lrf.k" úNd. fomdr®;fïka;=fõ 
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�

� P�<DN� P��M�� WOD� WOD� P�<DNKJ� PV�V� UH� LHPK6I¸� �� ZIPD&,OKND�
ie,ls,su;a úh hq;= lreKq o bf.kqï b.ekaùï ldr®hh ms<sn| woyia yd 
IKGDFNG�R�IXX�MGU��GIM\V�ÙÙÙ�IOGJIL\V�ZH� ��D�OU�ZH�
�ÂÂ2�NVPT.�G�
yd tu ksmqK;d uÜgïj,g <Ûdùu i|yd bf.kqï yd b.ekaùï ls%hdj,sh 
ixúOdkh lr.; hq;= wdldrh ms<sn| j fuhska uy;a msájy,la ,efnkq 
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I   fldgi 

�
� Â,K�Z1VX�GU���\G�Â,K�LG2NK�PV�VQ_�I�GU� UH

� �
��Â,K�Z1VX�GU��� 
 

IXX�PG*XG�GM�\HÆ�IXka YsIHhd"

*� ZGLDMGRFNO� EI�NT¸� PØLUKOD� X�VVND� ÂR+G�DXO� L[O�DP� \G� X4�2U�X�
O�XGNTO���M�I�GYN�G��NVKV


* úoHdfõ l%shdj,s yd úoHd;aul l%uh� :��� ZKTØND� IKGÅ� �NV¹ND� �HJ��
úi£ug wjYH ksmqK;d jr®Okh lr .kshs' 

*� PØLU�L¸P�DM��Â1M+�G�ZMIQGD2�OU��NV¹ND�Wu iïm;a m%{df.dapr j 
l<ukdlrKh ls¯ug wjYH ksmqK;d jr®Okh lr .kshs'

*� <G�ØO�\G�XGNLVO�M<IKND�IL�/+�L¸PNDN�dMN�UJGMOD�L_\G�ÂR+G�
�NK�IKGÅ��HN6XJ�ZÅ��NVPT.�G�MU�2NK�OU��NVKV


* foaYfha ixjr®OkhJ�ÅKO�ÂK�\HOV�LGU��O�PTUMHLVKO �I�L�LGX4\VO�M�
dM�D�ÁX�L_\G�R�MHÇU�Z2+GPNK�\G�ZNG����OVKG�L_\G�ZM<+�NVPT.�G�
jr®Okh lr .kshs'

* iajNdúl ixisoaê yd úYajh ms<sn| úoHd;aul moku wjfndaO lr .ekSug 
wjYH ksmqK;d jr®Okh lr .kshs'

*� Q�K�\G�<OD�VK�1GÂ�IKD���0�ÅK6�GM�\G�OGU�K&,X�GM�P�<LD��X§JXOJ��
MU�2NK�OU��HN6X�L_\G�:����G&,.K�IKGÅ��HN6XJ�:�DLTO�IMKV


* úoHdfõ .;sl iajNdjh iy iSudjND�\ÌNG�I�N�WfINÅ�dÂ�IKD�Z�DÂzN�
LVÇÁ¸�L\�ÂÂ2�XG2+�7LDILD��HIQN�I�GU� UH�ÂR+G�DXO�NVU�.GKO�ZNTM�
we.hSfï l=i,;d jr®Okh lr .kshs' 
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1.2  úIh idOkh ms<sn| ixLHdkuh f;dr;=re

 
 1.2.1�Â,K�L_\G�IPN6�LVª�ZKÇ¸OUHMND�L[/+GM�

 

udOHh mdi,a fm!oa.,sl tl;=j 

isxy, 219000 6522 225522

fou< 60813 13330 74143

bx.%Sis 9324 3717 13041

tl;=j 289137 23569 312706

      j.=j 1  

 1.2.2��ZKÇ¸OUHMND�I<�$Ñ��QGI�N�ZH�V�ZGOGUK 

�I<�DÑK
PGL�D�ZKÇ¸OUHMND�

fm!oa.,sl 
ZKÇ¸OUHMND� tl;=j m%;sY;h

ixLHdj m%;sY;h ixLHdj m%;sY;h

A 25535 8.83 716 3.04 26251 8.39

B 18871 6.53 866 3.67 19737 6.31

C 44693 15.46 2487 10.55 47180 15.09

S 99094 34.27 8111 34.41 107205 34.28

W 100944 34.91 11389 48.32 112333 35.92

tl;=j 289137 100.00 23569 100.00 312706 100.00

j.=j 2  
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1.2.3��P��X�MUJ�IPN6LVª�PGL�D�ZKÇ¸OUHMND�I<�DÑ��QGI�N�ZH�V�ZGOGUK���fLD��VODO�ZNTM

†ia;%slalh
fmkS 
isá 

ixLHdj 

úYsIag 
iïudk 

idur®:Hh 
(A) ,enQ 

wê 
iïudk 

idur®:Hh 
(B) ,enQ 

iïudk  
idur®:Hh 
(C) ,enQ 

idudkH  
idur®:Hh 
(S) ,enQ 

iu;a  
^A+B+C+S&

ÇU�M�����������
(W)                  

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1'  fld<U 30838 5495 17.82 2985 9.68 5721 18.55 9098 29.50 23299 75.55 7539 24.45

2'  .ïmy 25680 2640 10.28 1908 7.43 4308 16.78 8599 33.49 17455 67.97 8225 32.03

�
��OÍ�U 14709 1494 10.16 1099 7.47 2519 17.13 4873 33.13 9985 67.88 4724 32.12

4'  uykqjr 18993 1883 9.91 1396 7.35 3078 16.21 6359 33.48 12716 66.95 6277 33.05

5'  ud;f,a 6266 471 7.52 361 5.76 887 14.16 2049 32.70 3768 60.13 2498 39.87

6'  kqjrt<sh 9131 431 4.72 387 4.24 1106 12.11 3070 33.62 4994 54.69 4137 45.31

7'  .d,a, 14926 1705 11.42 1051 7.04 2455 16.45 5050 33.83 10261 68.75 4665 31.25

8'  ud;r 10721 1193 11.13 867 8.09 1984 18.51 3587 33.46 7631 71.18 3090 28.82

9'  yïnkaf;dg 7971 742 9.31 624 7.83 1526 19.14 2839 35.62 5731 71.90 2240 28.10

10'  hdmkh 8392 777 9.26 525 6.26 1241 14.79 2820 33.60 5363 63.91 3029 36.09

11'  ls,sfkdÉÑ 1570 54 3.44 55 3.5 173 11.02 516 32.87 798 50.83 772 49.17

12'  ukakdru 1516 50 3.30 66 4.35 232 15.30 627 41.36 975 64.31 541 35.69

13'  jõkshdj 2478 183 7.38 138 5.57 367 14.81 944 38.10 1632 65.86 846 34.14

14'  uq,;sõ 1316 57 4.33 55 4.18 145 11.02 440 33.43 697 52.96 619 47.04

��
��XYO�PTM 6572 540 8.22 398 6.06 1088 16.56 2377 36.17 4403 67.00 2169 33.00

16'  wïmdr 8857 745 8.41 673 7.60 1639 18.51 3528 39.83 6585 74.35 2272 25.65

17'  ;%sl=Kdu,h 5080 368 7.24 379 7.46 901 17.74 1784 35.12 3432 67.56 1648 32.44

18'  l=reKE., 21172 1827 8.63 1492 7.05 3721 17.58 7750 36.60 14790 69.86 6382 30.14

19'  mq;a;,u 9575 603 6.30 579 6.05 1361 14.21 3435 35.87 5978 62.43 3597 37.57

20'  wkqrdOmqrh 11625 723 6.22 720 6.19 1970 16.95 4079 35.09 7492 64.45 4133 35.55

21'  fmdf<dkakrej 5067 283 5.59 282 5.57 806 15.91 1819 35.90 3190 62.96 1877 37.04

��
��QÇ�D� 11894 866 7.28 787 6.62 1952 16.41 4145 34.85 7750 65.16 4144 34.84

23'  fudKrd., 6074 296 4.87 355 5.84 911 15.00 2085 34.33 3647 60.04 2427 39.96

24'  r;akmqrh 13334 1160 8.70 824 6.18 2144 16.08 4456 33.42 8584 64.38 4750 35.62

25'  lE.,a, 10571 920 8.70 780 7.38 1754 16.59 3875 36.66 7329 69.33 3242 30.67

iuia; †jhsk 264321 25506 9.65 18786 7.11 43989 16.64 90204 34.13 178485 67.52 85836 32.48

j.=j 3  
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1.2.4 �P��X�MUJ�IPN6�LVª�PGL�D�ZKÇ¸OUHMND�I<�$Ñ��QGI�N�ZH�V�ZGOGUK���Z2+GPN�O�GP�ZNTM

wOHdmk l,dmh 

fmkS 
isá 

ixLHdj 

úYsIag 
iïudk 

idur®:Hh 

(A) ,enQ 

wê 
iïudk

idur®:Hh

(B) ,enQ 

iïudk  
idur®:Hh 
(C) ,enQ

idudkH  
idur®:Hh
(S) ,enQ 

iu;a  
^A+B+C+S&

ÇU�M��������  
(W)                    

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

i
xL

H
dj

]

1' fld<U 14419 3754 26.04 1648 11.43 2577 17.87 3468 24.05 11447 79.39 2972 20.61

2' fydaud.u 3692 178 4.82 188 5.09 579 15.68 1322 35.81 2267 61.40 1425 38.60

3' Y%S chjr®Okmqr 7112 865 12.16 617 8.68 1405 19.76 2462 34.62 5349 75.21 1763 24.79

4' ms<shkao, 5615 698 12.43 532 9.47 1160 20.66 1846 32.88 4236 75.44 1379 24.56

5' .ïmy 7319 1181 16.14 661 9.03 1278 17.46 2318 31.67 5438 74.30 1881 25.70

��¹NTMNDI�GY 4657 302 6.48 297 6.38 791 16.99 1602 34.4 2992 64.25 1665 35.75

�
�»�XTM 6861 650 9.47 470 6.85 1097 15.99 2332 33.99 4549 66.30 2312 33.70

�
�OH�ÑK� 6843 507 7.41 480 7.01 1142 16.69 2347 34.3 4476 65.41 2367 34.59

�
�OÍ�U 7325 677 9.24 545 7.44 1346 18.38 2508 34.24 5076 69.30 2249 30.70

10' u;=.u 3065 317 10.34 259 8.45 506 16.51 962 31.39 2044 66.69 1021 33.31

11' fydrK 4319 500 11.58 295 6.83 667 15.44 1403 32.48 2865 66.33 1454 33.67

12' uykqjr 6991 1437 20.55 845 12.09 1455 20.81 1973 28.22 5710 81.68 1281 18.32

13' fokqjr 1907 69 3.62 82 4.3 263 13.79 703 36.86 1117 58.57 790 41.43

14' .ïfmd, 3101 142 4.58 142 4.58 382 12.32 1050 33.86 1716 55.34 1385 44.66

15' f;,afoKssh 1650 40 2.42 62 3.76 188 11.39 575 34.85 865 52.42 785 47.58

16' j;af;a.u 2437 110 4.51 126 5.17 370 15.18 862 35.37 1468 60.24 969 39.76

17' lgq.iaf;dg 2907 85 2.92 139 4.78 420 14.45 1196 41.14 1840 63.30 1067 36.70

18' ud;f,a 3354 421 12.55 269 8.02 553 16.49 1031 30.74 2274 67.80 1080 32.20

19' .f,afj, 1961 34 1.73 71 3.62 243 12.39 678 34.57 1026 52.32 935 47.68

20' kdW, 441 5 1.13 10 2.27 45 10.2 180 40.82 240 54.42 201 45.58

21' ú,a.uqj 510 11 2.16 11 2.16 46 9.02 160 31.37 228 44.71 282 55.29

22' kqjrt<sh 2521 80 3.17 72 2.86 287 11.38 913 36.22 1352 53.63 1169 46.37

23' fld;auf,a 1256 66 5.25 75 5.97 175 13.93 402 32.01 718 57.17 538 42.83

24' yegka 2541 120 4.72 97 3.82 279 10.98 841 33.1 1337 52.62 1204 47.38

25' j,mfka 1195 27 2.26 36 3.01 134 11.21 448 37.49 645 53.97 550 46.03

26' yÛ=rkafl; 1618 138 8.53 107 6.61 231 14.28 466 28.8 942 58.22 676 41.78

27' .d,a, 6929 1129 16.29 619 8.93 1255 18.11 2159 31.16 5162 74.50 1767 25.50

28' we,amsáh 2942 128 4.35 154 5.23 404 13.73 1062 36.1 1748 59.42 1194 40.58

��
�Z¸Q�NDI�GY 3347 391 11.68 220 6.57 527 15.75 1168 34.9 2306 68.90 1041 31.10

��
�:YT�X 1708 57 3.34 58 3.4 269 15.75 661 38.7 1045 61.18 663 38.82

31' ud;r 4878 824 16.92 503 10.33 985 20.22 1510 31 3822 78.35 1056 21.65

32' wl=/iai 1820 180 9.89 151 8.3 352 19.34 579 31.81 1262 69.34 558 30.66

33' uq,áhk-ylauK 1871 98 5.24 113 6.04 343 18.33 746 39.87 1300 69.48 571 30.52

34' fudrjl-fokshdh 2152 91 4.23 100 4.65 304 14.13 752 34.94 1247 57.95 905 42.05
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35' ;x.,a, 2202 143 6.49 185 8.4 492 22.34 848 38.51 1668 75.75 534 24.25

36' yïnkaf;dg 3430 180 5.25 201 5.86 557 16.24 1230 35.86 2168 63.21 1262 36.79

37' j,iauq,a, 2339 419 17.91 238 10.18 477 20.39 761 32.54 1895 81.02 444 18.98

38' hdmkh 3217 456 14.17 261 8.11 536 16.66 1037 32.24 2290 71.18 927 28.82

39' ¥m;a 492 11 2.24 9 1.83 32 6.5 157 31.91 209 42.48 283 57.52

40' f;kaudrÉÑ 886 53 5.98 67 7.56 152 17.16 300 33.86 572 64.56 314 35.44

41' j,slduï 2347 101 4.3 102 4.35 267 11.38 866 36.9 1336 56.92 1011 43.08

��
�MYXU�� 1450 156 10.76 86 5.93 254 17.52 460 31.72 956 65.93 494 34.07

43' ls,sfkdÉÑ 1570 54 3.44 55 3.5 173 11.02 516 32.87 798 50.83 772 49.17

44' ukakdru 1245 49 3.94 60 4.82 204 16.39 517 41.53 830 66.67 415 33.33

��
�XYT 271 1 0.37 6 2.21 28 10.33 110 40.59 145 53.51 126 46.49

46' jõkshdj 2010 176 8.76 128 6.37 333 16.57 772 38.41 1409 70.10 601 29.90

47' jõkshdj W;=r 468 7 1.5 10 2.14 34 7.26 172 36.75 223 47.65 245 52.35

48' uq,;sõ 910 44 4.84 46 5.05 113 12.42 307 33.74 510 56.04 400 43.96

49' ;=kqlaldhs 406 13 3.2 9 2.22 32 7.88 133 32.76 187 46.06 219 53.94

��
�XYO�PTM 2187 228 10.43 149 6.81 367 16.78 795 36.35 1539 70.37 648 29.63

��
�O�DO YG 1082 36 3.33 38 3.51 117 10.81 317 29.3 508 46.95 574 53.05

��
�PfØPDPT 1269 61 4.81 55 4.33 169 13.32 509 40.11 794 62.57 475 37.43

��
�XYO�PTM�X2+X� 1285 212 16.5 150 11.67 388 30.19 455 35.41 1205 93.77 80 6.23

��
�XYO�PTM�QLDNG\VU  749 3 0.4 6 0.8 47 6.28 301 40.19 357 47.66 392 52.34

55' wïmdr 2247 194 8.63 159 7.08 372 16.56 887 39.47 1612 71.74 635 28.26

56' l,auqfka 2136 238 11.14 211 9.88 456 21.35 844 39.51 1749 81.88 387 18.12

57' iuka;=frhs 1175 82 6.98 87 7.4 205 17.45 467 39.74 841 71.57 334 28.43

58' uyTh 508 21 4.13 27 5.31 77 15.16 182 35.83 307 60.43 201 39.57

��
�IR\VZ�D�O.DK 1008 38 3.77 59 5.85 165 16.37 379 37.6 641 63.59 367 36.41

60' wlalfrhsm;a;=j 993 118 11.88 84 8.46 208 20.95 450 45.32 860 86.61 133 13.39

61' ;srelafldaú,a 790 54 6.84 46 5.82 156 19.75 319 40.38 575 72.78 215 27.22

62' ;%sl=Kdu,h 1756 184 10.48 169 9.62 280 15.95 596 33.94 1229 69.99 527 30.01

63' uq;+r® 1009 55 5.45 47 4.66 150 14.87 415 41.13 667 66.11 342 33.89

64' lka;f,a 824 34 4.13 51 6.19 127 15.41 250 30.34 462 56.07 362 43.93

65' lskakshd 941 83 8.82 99 10.52 290 30.82 314 33.37 786 83.53 155 16.47

66' ;%sl=Kdu,h W;=r 550 12 2.18 13 2.36 54 9.82 209 38 288 52.36 262 47.64

67' l=reKE., 5365 801 14.93 544 10.14 1039 19.37 1728 32.21 4112 76.64 1253 23.36

68' l=,shdmsáh 3640 326 8.96 274 7.53 589 16.18 1278 35.11 2467 67.77 1173 32.23

69' ksljeráh 2590 149 5.75 148 5.71 466 17.99 1069 41.27 1832 70.73 758 29.27

70' uyj 3336 139 4.17 135 4.05 494 14.81 1310 39.27 2078 62.29 1258 37.71

��
��VØ:�D� 3622 198 5.47 224 6.18 675 18.64 1424 39.32 2521 69.60 1101 30.40

��
�E¶QG�XTM 2619 214 8.17 167 6.38 458 17.49 941 35.93 1780 67.96 839 32.04

73' mq;a;,u 4533 182 4.02 191 4.21 509 11.23 1656 36.53 2538 55.99 1995 44.01

74' y,dj; 5042 421 8.35 388 7.7 852 16.9 1779 35.28 3440 68.23 1602 31.77
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75' wkqrdOmqrh 4181 403 9.64 341 8.16 743 17.77 1383 33.08 2870 68.64 1311 31.36

76' ;Uq;af;a.u 2057 94 4.57 99 4.81 309 15.02 780 37.92 1282 62.32 775 37.68

77' lelsrdj 2283 135 5.91 127 5.56 344 15.07 760 33.29 1366 59.83 917 40.17

��
��I�NDµÌ.TMHM 1486 36 2.42 63 4.24 290 19.52 562 37.82 951 64.00 535 36.00

79' leì;sf.d,a,Ej 1618 55 3.4 90 5.56 284 17.55 594 36.71 1023 63.23 595 36.77

80' fmdf<dkakrej 1609 141 8.76 127 7.89 275 17.09 536 33.31 1079 67.06 530 32.94

��
�\V¦ UODI�GY 2065 109 5.28 102 4.94 294 14.24 720 34.87 1225 59.32 840 40.68

��
�f8T�G�� 1393 33 2.37 53 3.8 237 17.01 563 40.42 886 63.60 507 36.40

��
�QÇ�D� 3361 279 8.3 252 7.5 541 16.1 1172 34.87 2244 66.77 1117 33.23

��
�Q.DYGUIM�� 3092 358 11.58 270 8.73 519 16.79 1015 32.83 2162 69.92 930 30.08

85' uyshx.kh 1890 110 5.82 102 5.4 308 16.3 566 29.95 1086 57.46 804 42.54

��
�MH�VXY 2537 104 4.1 134 5.28 454 17.9 983 38.75 1675 66.02 862 33.98

87' miair 1014 15 1.48 29 2.86 130 12.82 409 40.34 583 57.50 431 42.50

88' fudKrd., 1991 95 4.77 107 5.37 296 14.87 649 32.6 1147 57.61 844 42.39

89' je,a,jdh 2661 139 5.22 165 6.2 397 14.92 900 33.82 1601 60.17 1060 39.83

90' ìì, 1422 62 4.36 83 5.84 218 15.33 536 37.69 899 63.22 523 36.78

91' r;akmqr 5535 712 12.86 430 7.77 915 16.53 1686 30.46 3743 67.62 1792 32.38

��
�Q�NDI�GY 2509 183 7.29 153 6.1 397 15.82 846 33.72 1579 62.93 930 37.07

93' ksú;s., 2103 87 4.14 90 4.28 348 16.55 751 35.71 1276 60.68 827 39.32

94' weô,smsáh 3187 178 5.59 151 4.74 484 15.19 1173 36.81 1986 62.32 1201 37.68

95' lE.,a, 4071 552 13.56 389 9.56 726 17.83 1383 33.97 3050 74.92 1021 25.08

96' udjke,a, 3444 268 7.78 264 7.67 576 16.72 1325 38.47 2433 70.64 1011 29.36

97' foys´úg 3056 100 3.27 127 4.16 452 14.79 1167 38.19 1846 60.41 1210 39.59

iuia; †jhsk 264321 25506 9.65 18786 7.11 43989 16.64 90204 34.13 178485 67.52 85836 32.48

j.=j 4 
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1.2.5���O .T��QGI�N�ZH�V�ZGOGUK���PND�V�P�GND�U�ZNTM

 

mka;s m%dka;rh ixLHd;h
ixLHd; 
m%;sY;h

iuqÉÑ; 
ixLHd;h

iuqÉÑ; ixLHd; 
m%;sY;h 

91 - 100 1935 0.62 312707 100.00

81 - 90 10534 3.37 310772 99.38

71 - 80 16536 5.29 300238 96.01

61 - 70 22170 7.09 283702 90.72

51 - 60 33787 10.80 261532 83.63

41 - 50 42808 13.69 227745 72.83

31 - 40 64551 20.64 184937 59.14

21 - 30 78095 24.97 120386 38.50

11 - 20 40348 12.90 42291 13.52

01 - 10 1943 0.62 1943 0.62

00 - 00 0 0.00 0 0.00
 

j.=j 5 

E\��M� IMND�I�GU� UH��QG��NDNG�ZGOGUK�P\��L_\ND�:Å\U.IKND�IPNDMG���ZH�
�
:Å���A31 - 40 mka;s m%dka;rh .; fyd;a&
fuu úIhh i|yd 31 - 40�P�GND�UK�� ���O .T��QG���D�L[/+GM�64551ls' th m%;sY;hla 
jYfhka 20.64ls' ,l=Kq 40 I\GD�%J�ZYTIMND��QG�ZH�V�L[/+GM�184937la jk w;r" th 
m%;sY;h;a jYfhka 59.14ls'  
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1.3.2  II  m%Yak m;%fhys m%Yak f;dardf.k we;s wdldrh

fuu m%ia;drfhka f;dr;=re ,nd .kakd wdldrh 
P\��L_\ND�:Å\U.IKND�IPNDMG���ZH�

:Å��� IX\V� 1 - 4 olajd m%Yak wksjdr®h jqj;a"            

LTß�PVØLOD� ZNVMGU�K�P�<DNM�J� R�PV�V� UH�
imhd ke;' 1 m%Yakhg ms<s;=re imhd 
we;af;a 98%OD� PX.� PVØLOV
� 10 m%Yakh 
I�GDUG���D�PVØL�24%la muK fõ'  

 G.C.E. (O.L) Examination - 2013

Science - Paper II

Selection of Questions
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1.3.3  II  m%Yak m;%fhys m%Yak i|yd ,l=Kq ,ndf.k we;s wdldrh

fuu m%ia;drfhka f;dr;=re 
,nd .kakd wdldrh my; 
L_\ND�:Å\U.IKND�IPNDMG�
��ZH�

:Å��� IX\V 1 m%Yakh i|yd 

fjka lr we;s ,l=Kq 
m%udKh ,l=Kq 15ls' tu 
,l=Kqj,ska" 76 - 100 
m%dka;rfha tkï ,l=Kq   
12 - 15 f;la ,nd.;a 
m%;sY;h 33ls' tfukau 
fjka lr we;s ,l=Kq 
15ka 00 - 25 m%dka;rfha 
tkï ,l=Kq 0 - 3 f;la 
,nd.;a m%;sY;h 9la 
muK fõ'

m%ia;drh 3 ^RD/16/02/OL�IPGDUXIKND��QG��D�I�GU� UH�ZHLTØND�LOLD�OUN���
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1.3.4  II  m%Yak m;%h i|yd idOkh
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II  fldgi  

2.���P�<$N�\G�PV�V� UH�LHPK6X�PV�VQ_�I�GU� UH 

2.1���Ù  P�<$N�P��K�\G�PV�V� UH�LHPK6X�PV�VQ_�I�GU� UH�� 

     2.1.1���Ù  P�<$N�P��IKD��M+4\K

ld,h meh 01OV
�XTÍ��O .T�40ls'

Ú jrK y;rla iys; nyqjrK m%Yak 40OVND�LXNDÂ��I½
�WX�WOD�WOD�P�<DNKJ���ZH�V����
(1), (2), (3) yd (4) jrKj�VND�NVMHUf�I\GD�MYG�D��H�IPN�I\GD�MU.K�I�D�X�ZIPD&,G�
flfr®'

Ú 1 - 12�RODMG�P�<DN�dM�ÂR+dfjka o" 13 - 24 olajd m%Yak ridhk úoHdfjka o" 25 - 36 
olajd m%Yak fN!;sl úoHdfjka o" 37 - 40�RODMG�P�<DN�OG�6N�LVÇÁ¸�ZHLTØND�R�LOLD�
lr we;'

¥� P�<DN�LVK�D�J�X�PV�V� UH�LHPK6X�ZIPD&,V��K
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2.1.2���Ù��P�<$N�P��K
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2.1.3 Ù�m%Yak m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

  
 m%Yak ms<s;=r m%Yak ms<s;=r  
 wxlh   wxlh   
 

      01' ''''''''' 21' ''''''''' 

 02' '''''''''  22' '''''''''  

  03' '''''''''  23' '''''''''  

  04' '''''''''  24' '''''''''  

  05' '''''''''  25' '''''''''  

 06' '''''''''  26' '''''''''  

 07' '''''''''  27' '''''''''  

 08' '''''''''  28' '''''''''  

 09' '''''''''  29' '''''''''  

 10' '''''''''  30' ''''''''' 

 11' '''''''''  31' '''''''''

 12' '''''''''  32' '''''''''

 13' '''''''''  33' '''''''''

 14' ''''''''' 34' '''''''''

 15' '''''''''  35' '''''''''

 16' '''''''''  36' '''''''''

 17' '''''''''  37' '''''''''

 18' '''''''''  38' '''''''''

 19' '''''''''  39' '''''''''

 20' '''''''''  40' '''''''''

4

1

3

3

1

4

2

4

1

4

4

2

1

3

4

4

2

3

4

3

1

2

1

3

2

3

4

3

4

4

3

4

1

2

4

3

4

2

1

2

       ksjer† tla ms<s;=rlg ,l=Kq 02�QH�VND�XTß��O .T�80OV


 I m;%h i|yd wjidk ,l=K 80

2
   =   40
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2.1.4�Ù�P�<DN�P��KJ�PV�V� UH�LemhSu ms<sn| ks¯CIK ^úIh fCIa;%h wkqj& (

G.C.E.(O.L) Examination - 2013

Science - Paper I

Facility Indices

45%

54%

61%

68%

44%

39%

48%

40%

55%55%

32%

32%

41%

54%

40%
38%

60%59%

42%

37%

29%

50%

29%
32%

28%

57%
58%

34%

56%

47%
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úIh fCIa;% wkqj m%Yak i|yd myiq;dj  
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fN!;sl úoHdj 

idudkH

 G.C.E. (O.L) Examination - 2012

Science - Paper II

Performance in each Question
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Question Number
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Series4

m%Yak wxlh úIh fCIa;%
myiq;dj jeä u m%Yakh

yd tys myiq;dj 
myiq;dj wvq u m%Yakh

yd tys myiq;dj 

1   - 12
13 - 24
25 - 36
37 - 40

dM�ÂR+GM

ridhk úoHdj 

fN!;sl úoHdj 

idudkH 

1   (94%)
23 (59%)
25 (60%)
37 (68%)

7, 9     (42%)
16       (28%)
29, 30 (32%)
40       (45%)

I m%%Yak m;%%h ieliSug fhdod.;a m%%Odk úIh 
ODI,D����\�U�Z� ØND�LVLTND�62%OJ�dM�ÂR+GM�
P\LT� Á� ZH�
�OG�6N�LVÇÁ¸� ZG<��V�� LGXGN+�
m%%Yak i|yd myiq;dj 57%ls' fN!;sl úoHdj 
myiqù we;af;a  45%O�PVØLOJ� K
� I m%%Yak 
P���IKD� MYG� ZP\LTX� Â,K� I�DXGM� ULGKN�
úoHdj ù we;' tys myiq;dj 41%ls'

iuia; jYfhka I m%%Yak m;%%fha myiq;dj 
51.25%ls'

m
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2.1.5���Ù�P�<DN�P��IKD�WOD�WOD�P�<DNIK\V�MU.�I�GDUG�ZH�V�ZGOGUK���P��V<��I�L� 

m%Yak
wxlh

ksjer† 
jrKh 

tla tla jrKh f;dard we;s YsIH m%;sY;h
1 2 3 4

1 1 94% 1% 3% 2%
2 2 11% 78% 4% 7%
3 1 80% 4% 7% 9%
4 3 8% 9% 71% 12%
5 2 13% 59% 11% 17%
6 3 14% 13% 60% 13%
7 4 20% 9% 29% 42%
8 3 11% 10% 62% 17%
9 4 10% 35% 13% 42%
10 4 12% 19% 12% 57%
11 3 7% 26% 47% 20%
12 4 16% 16% 12% 56%
13 1 34% 35% 17% 14%
14 2 14% 58% 16% 12%
15 4 11% 22% 10% 57%
16 3 22% 39% 28% 11%
17 4 34% 14% 20% 32%
18 2 23% 29% 30% 18%
19 1 50% 23% 14% 13%
20 2 22% 29% 28% 21%
21 4 21% 24% 18% 37%
22 1 42% 33% 15% 10%
23 3 11% 16% 59% 14%
24 3 18% 20% 38% 24%
25 1 60% 25% 8% 7%
26 4 8% 18% 34% 40%
27 2 12% 54% 9% 25%
28 4 16% 25% 18% 41%
29 1 32% 16% 36% 16%
30 4 33% 21% 14% 32%
31 4 16% 12% 17% 55%
32 2 7% 55% 22% 16%
33 1 40% 29% 20% 11%
34 3 28% 15% 48% 9%
35 4 24% 17% 20% 39%
36 4 12% 25% 19% 44%
37 2 20% 68% 8% 4%
38 3 8% 15% 61% 14%
39 4 15% 13% 18% 54%
40 3 19% 14% 45% 22%

* WOD�WOD�P�<DNK�KJI�D�NVMHUf�MU.K�I�GDUG�ZH�V�<V,+�P��V<�K�ZÌUH�OU�RODMG�ZH�




w'fmd'i'^id'fm<& úoHdj we.hSï jdr®;dj 2013 
- 21 -

2.1.6���Ù�P�<DN�m;%hg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

 dM�ÂR+G�I&,D��IKD�P�<DN�Z�ØND�1, 2, 3, 4, 5, 6, 8, 10, 12 hk m%Yak i|yd 50%J�MH�P\LT�GMOD�
olajd we;' 7, 9, 11 hk m%Yak i|yd 50%J�MYG�ZYT�P\LT�GMOD�RODMG��VI¶


 1 m%Yakh myiq;dj by< m%Yakhla jqj o th .=reNj;=kaf.a wjOdkh fhduq úh hq;= m%Yakhls' 
P�<DN�O_�X�VND�P�OG<�MN�OUH.�~IRD\KJ�ZNM<+�PØM'�D�6K�0��IRD\IKND�QH\HU�OV�X�Q\VLDL�GMK�
I�L�\HzNDIMN�QM��KNTIMND�E�HNDÁ¸�OGU�KIKD���ZM2GU.K�OV�X�:���K


 m%Yak wxl 7 L_\G�NVMHUf�MU.K 4 jk w;r th 42%OD�I�GDUGI�N��VI¶
�O�[OK�ZHI�N�
LT�� LDM1GMKOD� PHM�6X� �N(� X� PT,$PKO� PUG�.KJ� ZH�V� ZNTMU��NKOV
� EI�NT¸� �� E�HNDÁ¸���
O�VKGM�VIKD���PUG�.K��PU���PUG�.K��LDMPUG�.K�KN�L[O�DP�NVMHUf�M��\MTUH�MN�PØf�ZÅ��
ZNTMU��N�NVRU�<O�L\V��M�P\Å��X�MHR��D�I½
 

 m%Yak wxl 9 :�NN�Â1GFNK�\G�ZN4NN�Â1GFNK�LVÇMN�ZMLD�G�PV�VQ_��NTX�XHN6XJ�
muKla ilia l< m%Yakhla jqj o tys myiq;dj 42%�PXÑ
�NVMHUf�MU.K 4 jk w;r 35%la u 
2�MU.K�I�GDUGI�N��VI¶
��V[�VO�P�FNNIKD���IXX�Â1GFN�O�X�IRO�X�MHR��D�MN�QM�LVLTMG�
�N�LVªK�R�FNDXG.T�L(�I¸���:�NNK�LVÇ�MN�QM�LTÂI<D,6�M�ZM2GU.K�OUI�N�INGLV©X�IXKJ�
I\D� MKV
�WILD�LVÇMTMI\G�D�PX.OD�RDÂ� .�KTOD�GNTM�L(IRN�QM�D�END�PLT�ZNTNN�Â1GFNK�MN�
QM�D�P\Å��X�:���K


 10 MN�P�<DNIKD�NVMHUf�MU.K 4 jk w;r tys myiq;dj 57%ls' reêr mdrú,hkh yd ¯iia 
idOl w;r iïnkaO;dj ms<sn| ±kqu m%udKj;a j fkd;sîu ksid 19%la 2 MU.K�I�GDUGI�N��VI¶
�����
EI�NT¸���E�HNDÁ¸�O�VKGM�VIKD���UH³U��.���LLD�LG2OK��UH³U�PGUÂ�KNK�PV�VQ_�M�M� ��SG§ 
(chart) \G�IMN�D�LTÇLT�O�X�1GÂ�IKND��NTX��\MTUH�O��KT� �K


 fud<fha fldgiaj, ldr®hhka ms<sn| j ±kqu uekSu i|yd 11 MN�P�<DNK�EfØP�D�O��R 
tys myiq;dj 47%OV
� NVMHUf� MU.K 3 jqj o 27%la 2 jrKh f;dard we;af;a uia;sIalfha yd 
wkquia;sIlfha ldr®hh fjka fjka j iaurKh lr .ekSug fkdyels ùfuka nj fmfka' ixl,am 
LV�VK¸�� ZGO'�V� ZGfK� EI�NT¸� ZG2GUO� I�L� :PIKGD�6� OUI�N� EI�NT¸� �� E�HNDÁ¸� O�VKGM�VK�
LVÇOV�XJ�� UH1M�G�IKGXT�ÂK�KT� �K


 13 - 24 RODMG�P�<DN�ULGKN�ÂR+GM�I&,D��K�ZHLTØND�LOLD�OU��VI¶
�IXX�P�<DN�Z�ØND 14, 
15, 19, 23 hk m%Yak i|yd 50%J�MYG�MH�P\LT�GMOD�PM�VN�Z�U�13, 16, 18, 20, 21, 22 m%Yakj, 
myiq;dj 50%J�MYG�ZYT�I½


 13 MN�P�<DNK��NTX�PRN¸�M44�P��<DNKOD�MTM�D�W\V�P\LT�GM�34% ls' kuq;a 35%la 2 jrKh 
I�GDUG��VI¶
�N2 MGKTI½�1GÂ��PV�VQ_�M�NVMHUf�ZMIQGD2K�P�XG.M�D�M�INGXH�V�QM�IPIND
�Â,KK�
ksr®foaYhg we;=<;a H2, N2, O2, CO2 MGKT� PV�VQ_� M� EI�NT¸� �� E�HNDÁ¸�O�VKGM�VK� LVÇOUN� ÂÂ2�
ZMLD�GM����NHM��NHM��X�OK�ZMf�OV�X�LVÇ�O��KT�D�OV
�

 ZYTX� P\LT�GM� ZH�DI�D� 16 jk m%Yakhghs' th 28%OV
�NVMHUf� MU.K� 3 jqj o 39%la u  
2 MU.K�I�GDUG�I�N��VI¶
��NTO H2SO4 Z¸��ÀGM.KOD�ZKN6OU.K�ÁI¸���(H2SO4  2H+ + SO4

2<) 
H+ yd SO4

2< w;r ujq, wkqmd;h 2 : 1 QM�\ÌNG�ING��D�NVLG�NVMHUf�PV�V� U�I�D�XJ�ZIPGI\GL�D�
Á��VI¶
�P[�V�OGXUIKD���\TNT�PTMUHM��White board 1GÂ��OU¹ND�ULGKNVO�L»OU.��VKG�WMG�� �V��
OU�PVKMØND�PVKMU�IXMHNV��HJ��ÂL{IXND�LVLTNDI�D�LG2N�X§JX�E\��NH[ÂK�\HOV�K
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 18 m%%Yakh o 29%OD�MN�ZYT�P\LT�GMOD�ZH�V�P�<DNKOV
�NVMHUf�PV�V� UH�2 jqj;a 30%la  3 jrKh 
I�GDUG��VI¶
�P��VO�VKG�<6!��GM�IOIU\V�Q�PGN�LG2O�Z�ØND�LG2O�IROOD�WOMU�ÂS�+�LG2O�I�L�
��D�ÂJ�P��VO�VKG�<6!��GM�IMNLDÁX�PV�VQ_�NVLV�ZMIQGD2K�INGXH�V�ÁX�IXKJ�I\D� MKV
�WX�NVLG�
P��VO�VKG�<6!��GM�IOIU\V�Q�PGN�LG2O�IXX��HJ�I½�IXND�IMNLD�OU¹ND�P�GIKGD�VO�O�VKGOGUO¸�
LVÇOU��HIQN�NV�&,.�ZHLTIUND�NV�XNM�J�W�¾I¸�O L��G�LVLTND�� ��P��� .�O��KT� �K


 29%OD�MN�P\LT�GM�ZYT��M�D�P�<DNKOD�I�L 20 jk m%Yakh .; yels h' fuh nkaika 
��DI�D�O�GP�PV�VQ_��HJ�MOV
� ÂR+G�GU�P�&,.�L_\G�Å\OKOD�1GÂ��MN�ZMLD�GM�� �� IOª�
OG�KOD�MHK�OU�WX�Å\OIKD�O�GP�NV�&,.KJ�ZMLD�GM��QGIR¹ND�EI�NT¸ - b.ekaùï l%shdj,sh 
LVÇOV�X�O��\HOV�K

      
 21 MN�P�<DNIKD�NVMHUf�MU.K 4 jk w;r th 37%OD�I�GDUGI�N��VI¶
��M�D�24%la 2 
MU.K�I�GDUG�ZH�DI�D�:,D.�DMK�MH�MN�ÂJ�ÀGM+�GM�MH�MN�QM�\ÌNG�ING�HN6X�NVLG�K
�
ÀGM+�GM�\G�:,D.�DMK�Z�U�L¸QND2�GM�PH\Hf�V�MN�ILD�P�GIKGD�VO�O�VKGOGUO¸�LH�LT¸�OU�WX�
Z�D�O6¸��QG�HN6I¸�ZMLD�GM�LVLTNDJ��QGfK�KT� �K
�
      
 m%Yak wxl 25 isg 36 olajd fN!;sl úoHdj úIh lafIa;%hg wh;a h' tys myiq;dj 45]ls' 
m%Yak wxl 29,  30, 35J�NVMHUf�PV�V� UH�LPKG�ZH�DI�D�40%J�MYG�ZYT�P��V<�KOV
�I1��VO�ÂR+GM�OVLVÇ�
m%Yakhla i`oyd myiq;dj 60% blaujd ke;'
      
 I1��VO�ÂR+GM�Â,K�IOGJILD�ZYTX�P\LT�GMOD�RODMG�ZH�DI�D�29 yd 30 m%Yak i`oyd h' th 

32%ls'

 29 MN�P�<DNIKD�NVMHUf�PV�V� U�1 jrKhhs' 36%lau f;dard we;af;a 3 jrKhhs' W;a;, ldphla 
EfØIKD��QN��R�MLD� MOVND��HIQN�P��Vµ¸Q�PV�VQCR��NTX�XHN6X�IXX�P�<DNIKD�ZUXT.KV
�W\V��
OGSK�ZS��M��VµK���P�2GN�ZOD,K�fI�D�MLD� M�S�NK�OUN�ÂJ�L(IRN�P��Vµ¸QIKD�Â<G��DMK�
PV�VQCR�M�LVLTND�\CÇNGI�N�ING�V·X�IXKJ�I\D� �Á�ZH�
��VUK�\G�MLD� M�KN�IRO�X�S�NK�OU¹ND�
P��Vµ¸QIKD��&,.�NV�&,.K�OV�XJ�ZMLD�G��QGfK�KT� �Z�U�NVMHUf�M�OVU.�LJ\ND�ZHC�IXND�
P��Vµ¸QIKD�P�XG.K�\G�PV\V©X�NV<DSK�OV�XJ�D�LVLTND�� ��O L��G�MU�2NK�O��KT� �K


 30 MN� P�<DNIKD� NVMHUf� PV�V� U� 4jk jrKhhs' 33%la u 1 MU.K� I�GDUG� ZH�
� IX\V� �� 
úia:dmk - ld, m%ia;dr ms<sn`o úYaf,aIK yelshdj úuiSug ,la lr we;' m%ia;dr ms<sn`o              
�HJ�M����P�I½����OG��P�LD�GU��NTX�1GÂ��OU�ÂLD�GPN���OG��P�LD�GUK�R�ÂLC�XJ�:�DLG\�
��X�IXKJ�I\D� �Á�ZH�
�IRN��R�R�D�M�J�ZRG��M�P�LD�GUKOD�ZH{I¸�O L��GM�IXNDX�ZzN��R�
m%ia;drhl o;a; wr®: l:kh ls¯fï yelshdj o isiqka ;=< jr®Okh l< hq;=hs'  
      
 MH�<V,+�P��V<�KOD�I1��VO�ÂR+GM�P�<DN�IÅ�I\ND�R\KO�X�NVMHUf�PV�V� U�I�GDUG�ZH�
�
tfy;a" ;j;a 25%O�PVØLOD�WX�P�<DN�R\IKDX�MHUf�PV�V� UOD�I�GDUG��V·X��HJ��L\���K

      
 25 MN�P�<DNIKD�NVMHUf�PV�V� U�1 jrKhhs' tys myiq;dj 60%ls' kuq;a 25%la 2 jrKh f;dard 
ZH�
�IXK��NTX�PRN¸�M4�P�<DNKOV
�LU��KND��KO�P�I½��ZNTPG�K�\G�KGND���MGLVK�KN�L[O�DP�
IRO�PV�VQCR�M��NTX�ÇU�M��ÁX�IXKJ�I\D� �Á�ZH�
�L[O�DP�LG2NIKD���LU��O�VKGOGUO¸�LVÇOU¹ND�
WD�� ���HJ��ZMLD�G�X� OU�WX��HJ�M�� UHMUKG�ÂLVND�NVMHUf�M�\TNT�PTMUHI½�I\GD�O.DYGK¸�� ��
ÂL{IXND�PLT�LVLTNDJ��HJ��ÂL{XJ�ZMLD�GM�L�LG�fK�KT� KV
�
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 26 MN�P�<DNIKD�NVMHUf� PV�V� U� 4 jrKhhs' tys myiq;dj 40%ls' kuq;a 34%la 3 jrKh 
f;dard we;' lsrK igyka we£u ms<sn| ±kqu m%udKj;a fkdùu fuhg fya;= ù we;' .=rejrhd úiska 
NVMHUf�M�OVU.�LJ\ND�\TNT�PTMUHI½�ZHC�IXND�PLT�LVLTND��MG�NVMHUf�OVU.�LJ\ND�ZHC�I¸�Z1+GL�
LVÇOV�IXND�IX���D�DMK�XC��\UMG����\HOV�K
 
      
   27 MN�P�<DNIKD�NVMHUf�PV�V� U�2 jrKhhs' tys myiq;dj 54%ls' kuq;a 25%la 4 jrKh 
I�GDUG� ZH�
�L[/+G[O�EI�ODIJ�GDNVO�:PG[�M��L¸X��L[IOD��\CÇNGI�N�INGXH�V� ÁX�IXKJ�
I\D� �Á�ZH�
�LVLTNDJ�NVMHUf�L[IOD��P\LTIMND�\CÇNG����\HOV�O�XI½RKOD�1GÂ��OU¹ND�PGY¸�
LH�LT¸�LOLD�OU�O�VKG�DXO�OV�IXND�IXX��HJ�M�X¦\UMG����\HOVK
   
      
 28 MN�P�<DNIKD�NVMHUf�PV�V� U�4 jrKhhs' tys myiq;dj 41%ls' kuq;a 25%OD�NVMHUf�PV�V� U�
f,i 2 MU.K�I�GDUG�ZH�
�IX\V���Q��!4U�.K�PV�VQCR��NTX�ÂXL6XJ��OD�OU�ZH�
�LU��O�VKGOGUO¸�
ZHLTØND��HJ��ÂLC�XJ�L�LDM¹ND�P�IQGD2FNO�PGYXOD�LH�LT¸�OV�IXND�LGU��O�EI�NT¸�ZMLD�G�
ksr®udKh lr.; hq;= h'

 34 MN�P�<DNIKD�NVMHUf�PV�V� U�3 jrKhhs' tys myiq;dj 48%ls' kuq;a 28%la 1 jrKh f;dard 
I�N�ZH�
�LXO�P��VIUGD2K�ILÁX�PV�VQCR�X4�VO�ZMIQGD2K�INGXH�V�ÁX�D��X4�VO��Ñ��L[O�DP�
1GÂ�K�ÇU�M��ÁX�D��U�OGNTO����ND�NKOD�ING�V·X�D�IXKJ�I\D� �Á�ZH�
�� UHMUKG�\TNT�PTMUHI½�
LU���HJ��ÂL{IXND�ZN� UH�M�LVLTNDJ��HJ��ÂL{XJ�ZMLD�GM�L�LG��X�IXKJ�PV�VKXOV
� 

  35 MN�P�<DNIKD�NVMHUf�PV�V� U�� jrKhhs' tys myiq;dj 39%ls' 1 jrKh 24%la f;dard 
f.k we;' ir, Odrd yd m%;Hdjr®; Odrd ms<sn| j ñka úuiSug ,la lr we;' m%Yakh wjOdkfhka 
INGOVKÁX� IXKJ� I\D� M� ÂK� \HOVK
� P��+GMU��� 2GUG� LTXJ� OV�X� PV�VQ_� NVMHUf� M� \ÌNGI�N�
INGXH�VÁX�D�IXKJ�I\D� �ÂK�\HOVK
�IXX�Â,K�IOGJL�E�HNDÁI¸���LU��O�VKGOGUO¸�ZG<�V��M�
bf.kqï - b.ekaùï l%shdj,sh l%shd;aul l< hq;= h'

 36 MN�P�<DNIKD�NVMHUf� PV�V� U� 4 jrKhhs' tys myiq;dj 44%ls' kuq;a 25%la 2 jrKh 
f;dard f.k we;' pqïnl lafIa;%hl Odrdjla f.k hk ikakdhlhla ;nd we;s úg Odrdfõ" pqïnl 
ODI,D��IKD�\G�Q�IKD� f<GM�PV�VQCR�ÂXL6XJ��OD�OU�ZH�
�I¸�PV�VQCR�M�NVMHUf�M�\CÇNG��HN6XJ�
ZP\LT�Á�ZH�
�IXX�L[O�DPK�E�G�LU��O�VKGOGUO¸�ZHLTØND�LVLTNDJ�\CÇNDMG�RVK�\HOV�Z�U�WK�E�G�
P�VKFNO�EI�NT¸�Z�D�OVXOD�I�L�L[Â2GNK�OV�IXND�IXX�ZYTPGYT�XC��\UMG����\HOV�K


 LGXGN+�Â,K�I&,D��IKD�37 - 40 RODMG�M4�P�<DN�\�IU\V�X�P\LT�GM�57%ls' idudkH úoHd 
Â,K�I&,D��KJ�ZRG��OG�6N�NÁN�ÂR+GM�PV�VQ_��NTX�MU�2NK�OV�I¸�O�IXGDPGKND�MH�fKT.T�OV�X�
LTÇLT�K
�ÂR+G�L¹�V���NTX�¹NTX��U���ÂR+G�P�QND2��PTM�DP�D��L¦UG�\G�ZND�U�FG�K�ZGfK�IX\V��G�
Ndú; l< yels h'  

 1 P�<DN�P��K�LHOL6XJ�IKGÅ��D�P�2GN�Â,K�ODI,D���\�U�Z�ØND�dM�ÂR+G�Â,K�ODI,D��IKD�
myiq;dj 62%ls' ridhk úoHdj 41% o" fN!;sl úoHdj 45% o" myiq;d fmkajk w;r idudkH m%Yak 
i`oyd myiq;dj 57%la fõ'

  2012 MLIU��WOD�WOD�Â,K�ODI,D��K�IOIU\V��ODM4�P\LT�GM�\G�LHLC�I¸���2013 jifr® 
jr®Okhla ,nd f.k we;' 2012 MLIU��P\LT�GM�ZYT�X�Â,K�ODI,D��K�M4IKD�I1��VO�ÂR+GM�MTMR�2013 
MLIU��WK�ULGKN�ÂR+GM�Â,KK�ODI,D��K�QMJ�P�D�Á��VI¶




w'fmd'i'^id'fm<& úoHdj we.hSï jdr®;dj 2013 
- 24 -

�
����ÙÙ  P�<$N�P��K�\G�PV�V� UH�LHPK6X�PV�VQ_�I�GU� UH�  

� �
�
����ÙÙ  P�<$N�P��IKD�M+4\K

ld,h meh 03�OV
�XTÍ��O .T�60�OV


fuu m%Yak m;%h A yd B jYfhka fldgia follska iukaú; fõ'

A fldgi ï jHqy.; m%Yak 4OVND�KTOD��Z�U�LVK��X�P�Yakj,g m%Yak m;%fha u ms<s;=re 

LHPKVK�KT� �K
�P�XT�P�<DNK�dM�ÂR+GM��ULGKN�ÂR+GM�\G�I1��VO�ÂR+GM 

KN�Â,K�IOGJLDM�VND�LIXGD2GNV��M�LOLD�M4MOV
�ZINOD�P�<DN�� N�

dM�ÂR+GM��ULGKN�ÂR+GM�\G�I1��VO�ÂR+GM�KN�IOGJLDM�VND�LOLD�Á�

we;' tla m%Yakhlg ,l=Kq 15�QH�VND�XTß��O .T�60ls'

B fldgi ï dM� ÂR+GM�� ridhk úoHdj yd fN!;sl úoHdj hk tla tla úIh 

I&,D��IKND�P�<DN�IRO�QH�VND�P�<DN�6la we;=<;a h' fïjdhska tla úIh 

I&,D��KOVND�ZMX�M<IKND�WOD�P�<DNKOD�QH�VND�I�GDUG�I�N�P�<DN�3lg 

ms<s;=re iemhsh hq;= h' tla m%Yakhlg ,l=Kq 20�QH�VND�XTß��O .T�60ls'

  II�P��K�L_\G�XTß��O .T� = 60  +  60     =   120

  II m;%fha wjika ,l=K = 120
2    = 60     
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2.2.2� ÙÙ  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| 
ks¯ÈK" ks.uk yd fhdackd 

Ú ÙÙ�P��K�L_\G�PV�V� UH�LHPK6X�PV�VQ_�NV�&,.�P�LD�GU��������
����
�
�\G��
��ZHLTIUND�
EfØP�D�OU�ZH�
�P�<DNKJ�ZÅ��P�LD�GU�IOGJL�WD�WD�P�<DNIKD�NV�&,.�\G�NV�XN�LX��
RODMG�ZH�


A IOGJL���M+T\���USNG

1 m%Yakh i|yd wNsu;dr®:
 ÷ U(PXK�I�L�NVU(PV��I�GD�6K�ZU�QTR�\ÌNG��HN6I¸�\HOVKGM�PVØODL6X
 
� ¿� IRN��R�PGØLØO�ZU�QTRM�J�I\D� �MN�MGKTXK�},O�PV�VQ_��NTX�PVØODL6X

� ¿� PGØLØO�ZU�QTRM��Q�P(¸�PV�VQ_�ZMIQGD2K�P�&,G�OV�X

� ¿� IRN��R�PGØLØO�ZU�QTR�L_\G�ÂLÌ¸�I�L����\HOV�O�VKG�XGU���PV�VQ_��NTX�\G�ZMIQGD2K�

P�&,G�OV�X

 ÷ ÂR+T�DST¸QO�MU�.GM�VIKD�L[USO�PV�VQ_��NTX�P�&,G�OV�X

 ÷ �U[�KO�P�I½�K���U[��ZGKGXK�\G�L[/+G�K�Z�U�L¸QND2�GM�\G�W\V�1GÂ��PV�VQ_�

ZMIQGD2K�P�&,G�OV�X


1 m%Yakh

B

(a) A CFC/ODI�GDIUG�D�IMGIUGOGQND� (b) B CO2/OGQND�YIKGODLKV«
(c) C SO2/L�D�U��YIKGODLKV«�

C

A
(,l=Kq 03)

(,l=Kq 03)
.....................................................

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

.....................................................
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C
B

A

(,l=Kq 03)

C
(,l=Kq 01)

(,l=Kq 01)

A

B/C
(,l=Kq 01)

 

úoHq;apqïnl ;rx. 

v = f h

(,l=Kq 01)

(,l=Kq 01)

v = f h

f = v

h   =    3 =�108

6 =�10<8  s<1  (fyda Hz) / 0.5 =�1016 s<1  (fyda Hz) /
                                                      5 =�1015 s<1  (fyda Hz) (,l=Kq 01)
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1 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

1 m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 98%l 

PVØLOV
�IXX�P�<DNK�L_\G ,l=Kq 15la ysñ fõ'
bka 0 - 3 m%dka;rfha 9%la o 
 4 - 7 m%dka;rfha 24%la o  
 8 - 11 m%dka;rfha 34%la o 
 12 - 15 m%dka;rfha 33%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakh i|yd ,l=Kq 12J�MYG��QG��D�PVØL�33%la jk 
w;r" ,l=Kq 3 fyda 3J�MYG�ZYTIMND��QG��D�ZKÇ¸OUHMND�
we;af;a 9%ls'

8 - 11

34%

4 - 7

24%

0 - 3

9%

12 - 15

33%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfha wkqfldgia 15la we;s w;r 
bka wkqfldgia 14l u myiq;dj 44%g 
MH�K
�P\LT�GM�ZYT�X�ZNTIOGJL�(v)(c) 
jk w;r tys myiq;dj 21%ls' myiq;dj 
MH�X�Á�ZH�DI�D�(i)(c) wkqfldgfiys h' 
tys myiq;dj 91%ls' 

21%

75%

44%

57%

51%

70%

86%

89%

84%

81%
83%

91%

65%

58%

65%

0

10

20
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40

50

60

70

80

90

100

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

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

1

m
y
i
q;
dj

 

0

1 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

81%

(a) (a) (a) (a) (a)(b) (b) (b) (b) (b)
(i) (ii) (iii) (iv) (v)

(c) (c) (c) (c) (c)

91%

65% 65%

58%

51%

57%

44%

21%

83% 84%
89%

86%

70%

75%

10

20

30

40

50

60

70

80

90

100

fuh wksjdr®hh m%Yakhla jqjo ms<s;=re imhd we;af;a 98%OD�PX.�PVØLOV


(i)(a), (b) (c) wkqfldgia i|yd myiq;dj 81%�EODXMG�ZH�
�I�GM�XT\T.�PG�ZH�V�PGØLØO�ZU�QTR�
ms<sn| ±kqu m%udKj;a nj fmfka'

(ii)(a) yd (c) wkqfldgia i|yd myiq;dj 65%ls' (b) wkqfldgfia myiq;dj 58%OV
�PGØLØO�ZU�QTR�
\ÌNGI�N��VQT.�D��WD�L_\G�Q�PGN�MGKT�\ÌNG��HN6I¸�\HOVKGM�ZYT�Á�ZH�
�LVLTNDJ�MYG�D�ZP\LT�Á�
ZH�DI�D�P'�¨Â�MGKTI�GD�K�:.TLT¸�ÁXJ�Q�PGN�MGKTM�\ÌNG��HN6XKV
�IX\V�LG2N�X§JX�E\���»XJ�
N¸�P'�¨Â�MGKTI�GD�K�:.TLT¸�ÁXJ�Q�PGN�MGKT�PV�VQ_�M�MH�ZM2GU.KOVND�\ÌNDMG��X�MHR��D�I½
 

(iv)(b) wkqfldgi i|yd myiq;dj 51%ls' NO jdhqj ´fidaka ia;rh flfrys olajk n,mEu ms<sn| j 
�NTX�P�XG.M�D�INGÁX�IXKJ�I\D� MKV
��ILGDND�LD�UKJ�\GNV�OUN�MGKT�PV�VQ_�M�MH�ZM2GNKOVND�
PH\Hf�V�OV�¸�O��KT� �K


(v)(a) wkqfldgi i|yd myiq;dj 44%ls' tfia ùug fya;=j jkafka UV lsrK úoHq;apqïnl ;rx. 
I�L� \ÌNG� I�N� INGXH�V� ÁXKV
� ÂR+T�DST¸QO� MU�.GM�VK� :PIKGD�6� OU�NV¹ND� WOD� WOD� OVU.��
PV�VQ_�M�ZMIQGD2K��QGfK�KT� KV
�

(v)(c) wkqfldgi i|yd 21%�MHNV�P\��X§JXO�P\LT�GMOD�PM�6
�NVMHUf�WDOO�\G��.NK�OV�¸�
ms<sn| j ±kqu m%udKj;a fkdjk w;r wjidk ms<s;=r iu. tallh ;sîu w;HjYH nj fkd±kSu 
fuhg fya;=jhs'  

IXMHNV��HJ��ÂL{I¸���� UH1M�G�ÂLVND�\TNT�PTMUHI½�L4��K��VKG�PVKMIUND�PVKMU��.NK�OU�
�HJ�M�ÂLË�LVLTNDJ�P�RU�<NK�O��KT� �K
��M�ÇUJ�D�LVLTND�Z1+GLM��IKRÂK�KT� �K
�

ZOD,U�1GÂ��OU�ZH�V�U(PLJ\ND�ZG<�V��IXMHNV��HJ�M�J�PV�V� UH��VÁI¸���ZÅ��PV�V� UJ��H�IPN�
ZOD,U�X�1GÂ��OV�XJ�LVLTND� IKGXT�O��KT� � K
� IXMHNV� �HJ��ÂL{XJ�MH� ZMLD�GMOD� �IXND�
I�GU� UH�Â<DI�D,.K�OV�I¸�\HOVKGM�MHfKT.T�OV�X�MHR��D�I½
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2 m%Yakh i|yd wNsu;dr®:
÷ :��D�MU��6OU.KJ�ZRG��M�IRN��R�L� ND�OV\VP�IRNO �7MTNDI�D�ÂI<D,��&,.�ZHLTØND�

\ÌNG��HN6I¸�\HOVKGM�P�&,G�OV�X

÷ <GO�\G�L�D�DM�IIL��IMND�OU�\ÌNG��HN6I¸�\HOVKGM�P�&,G�OV�X

÷ ÂÂ2�IIL��WDMGIKD�ÂI<D,��&,.�ZNTM�IMND�OU�\ÌNG��HN6I¸�\HOVKGM�P�&,G�OV�X

÷ ÂÂ2�IIL�M��O'�+�\G�\HY�HL6¸�PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X

÷ dÁ�L[Â2GN�X§J¸�PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X


2 m%Yakh

G
A
F
C
E
D (,l=Kq 06)

B  yd D (,l=Kq 02)

......................................................................................................................................IIL��µ�D�VKOD�PV\V©X ��ØOD�KOD�PV\V©X� (,l=Kq 01)

7ODLVFND�PØM\NK (,l=Kq 01)

A  yd D/A/D (,l=Kq 01)

�\NK� P�FGM� PØLU�PRD2�VK� (,l=Kq 03)

     A / .ykh    (,l=Kq 01)
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2 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

fo jk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
98%ls' fuu m%Yakhg ysñ ,l=Kq 15ls'
bka 0 - 3 m%dka;rfha 25%la o 
 4 - 7 m%dka;rfha 29%la o 
 8 - 11 m%dka;rfha 25%la o  
 12 - 15 m%dka;rfha 21%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg 21%O�PVØLOD��O .T�12 fyda 12J�MYG��QG�
ZH�V�Z�U��ZKÇ¸OUHMNDI�ND�25%la u ,ndf.k we;af;a 
,l=Kq 3 fyda 3J�ZYTIMNV


m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

0 - 3

25%

12 - 15

21%

8 - 11

25%
4 - 7

29%

fuu m%Yakfha wkqfldgia 14la we;s 
w;r bka fldgia 13l myiq;dj 42%g 
MYG�MH�K
�P\LT�GM�ZYT�X�ZNTIOGJL�������
(B)(iii) jk w;r tys myiq;dj 38%ls' 

56%
52%

50%

56%
58%

38%

53%

59%

71%

62%

73%

42%
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77%
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A B C

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

(A) (B) (C)

2

m
y
i
q;
dj

 

0

2 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

77%
71% 71%

59%

53%
58% 56% 56%

50% 52%

38%

62%

73%

42%

(A) (B) (C)
(i) (i) (i)(ii) (ii) (ii)(iii) (iii)(iv) (iv)(v) (vi)
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fuu m%Yakh i|yd 25%la ,l=Kq 3 I\GD�%J�ZYTIMND��QGI�N�ZH�
�dÁND�MU��6OU.K�L¸QND2�X4�VO�
L[O�DPM�J�ZÅ��M�LOLD�OUN��R�P�<DNKOD�MTM�R�P\LT�GM�PV�VQ_�M�L� JT�ÂK�ING\HOV�K


(A)(iii)ys myiq;dj 42%OV
�U(PLJ\NDM��ZH�V�L�D�DM�U(P�\ÌNGI�N�WX�dÂKG�ZK�D�OG.DYK�D�
WX�OG.DYIKD�dÁND�L� ��OD,.�D�P��OG<�OV�X�ZH�HXTNDJ�Ç,DOU�Á�ZH�DI�D��NTIX\V�\G�X�OIKD�
ÇU�M��G�NVLG�ÂK�\HOV�K
�EI�NT¸� ��E�HNDÁ¸�O�VKGM�VK�LVÇOV�I¸���LdÁ�NVRU�<O�1GÂ��OU�
rEmigyka we£fuka fuu ksmqK;dj jr®Okh l< yels h' 

(B)(i) IOGJL�LOLD�OU�ZH�DI�D�X4�VO�IIL��MU���L¸QND2IKNV
�WX�IIL��MU���Z�ØND�<GO�IIL��
IMND�OU�\ÌNG���\HOV�Á��VIQNDIND�59%OJ�PXÑ
�IXX�P\LT�GM�PV�VQ_�M�L� JT�ÂK�ING\HOV�K
�
IIL��MU���PV�VQ_�ZNDÁOD,6K�OÅ�U(PLJ\ND�ZHLTØND�NVPT.�GM�MU�2NK�O��\HOV�K
 

<GO�IIL�KOD�\ÌNG����\HOV��&,.�PV�VQ_�M�ZLN��R�(B)(ii) fldgfia myiq;dj 53%ls' Ydl yd 
L�D�DM�IIL�M���&,.�PV�VQ_��NTX�P�XG.M�D�NH�
�WQHÂND�LG2NK�E\��NH[ÁX�L_\G�IIL�M��
U(PLJ\ND�ZH{I¸���WDMG�L� �LTÂI<D,��&,.�PH\Hf�V�MN�ILD�ZH{X�O��KT� �K


(B)(iii) fldgfia myiq;dj 38%ls' A IIL��MU��K�\ÌNG�HN6XJ�ING\HOV� ÁX�NVLG� W\V�OGU�KK�
PH\Hf�V�M�L_\ND�OV�XJ�LVLTND�ZIPGI\GL�D�Á�ZH�
�IIL��MU���\G�WDMGIKD�OGU�KKND�NV<D���M�
�ODÁI¸�\HOVKGM�LVLTND�� ��P�� .�O��KT� �K
�I¸�L_\G�� UHMUKG�ÂLVND�NVMHUf�U(PLJ\ND�\TNT�
PTMUHI½�ZH{X��LVLTNDJ�ZH{XJ�ZMLD�GM��X��OGU�KKND�PH\Hf�V�OV�X�\G�Z1+GL�OUÁX�O��\HOV�K


dÂ�L[Â2GN�X§J¸�PV�VQ_��HJ�MOD�MN�(C)(i) X4�VO�L[O�DP�Z��G�LOLD�OU��VI¶
�W\V�P\LT�GM������
(a) fldgi i|yd 56%la o" (b) fldgi i|yd 50%la o" (c) fldgi i|yd 52%la o fõ' th         
ZL� JTÅKO�K
�IXX�L[O�DP�LG2NK�L_\G�OG«P�D�1GÂ�G�OU�WDMG��H�P6XJ��X�MHNV�LU��O�X�
IKGÅ��� \HOV� K
� �M� R� ÂI<D,K� KNT� L[Â2GN� X§JXOD� INGM� LDM1GÂO� M� PM�DNG� MU��6OU.�
X§JXOD�I�L�P\Å��X�:���K
�

(C)(ii) ys myiq;dj 56%OV
� IRN� �R� :Å\U.KOJ� ZÅ�� L[Â2GN� X§§X� \ÌNG� �HN6X� 44%lg 
ZP\LT�Á��VI¶
�I¸�NVLG�:Å\U.�MHPTU��QG���WDMG��VÁXJ�EY�LH�L6IXND�L[Â2GN�X§J¸�PV�VQ_�
ksmqK;dj by< kexùug lghq;= l< hq;= h' 
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3 m%Yakh i|yd wNsu;dr®:
÷ ødjlj, O%eùh iajNdjh yd ta wkqj tajd tlsfkl ñY%ùu ms<sn| ±kqu yd wjfndaOh 

P�&,G�OV�X

÷� NVU�2�HÁK�Z.TM��PHM�VK�\HOV�QND2N�LDM1GMK�PV�VQ_��NTX�P�&,G�OV�X

÷� ÀGM+�GM�IOIU\V�Q�PGN�LG2O�PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X

÷ ødjKhla ;=<ska úoHq;h ikakhkh ls¯u i|yd whk mej;Sfï wjYH;dj ms<sn| ±kqu 

\G�ZMIQGD2K�P�&,G�OV�X

÷ IRN��R�� .�ZNTM�I�GD\�ZI�GD\�IMND�OU�\ÌNG��HN6I¸�\HOVKGM�P�&,G�OV�X

÷� L[IKGDFNK�MN�\KV«UFND�PUXG.T�L[/+GM�ZNTM�IMN�D�X4�ÀM+KO�L[KTF�GM�NVU�.K�

OV�I¸�\HOVKGM�P�&,G�OV�X

÷� IRN��R�LU��Z.TMO��V�D���O�VU�M+44\�ZH{I¸�\HOVKGM�P�&,G�OV�X


3 m%Yakh 

P  (,l=Kq 01)
P yd R  (,l=Kq 01)

R  
 (,l=Kq 01)

Z (,l=Kq 01)
U  (,l=Kq 01)
U yd Z  (,l=Kq 02)

ÀGMOIKD�LDM1GMK�ÀGMOIKD�2�HÁK�LDM1GMK�� (,l=Kq 01)........................................................................................................................................

 (,l=Kq 04)

uQ,øjHh f,day$wf,day nj ixhqc;dj 

M f,day 2
X wf,day 2
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ZKNVO���ÂR+T�D�L[KTF� (,l=Kq 01)

iyixhqc  (,l=Kq 01)

 (,l=Kq 01)

X 

H 
= = 

H 

H H X 

= = 

X 

H 
= = H 

H H X 
= = 
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3 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

;=ka jk m%Yakh wksjdr®h jk kuq;a Bg ms<s;=re imhd 
we;af;a 98%OV
� IXX� P�<DNK� L_\G� XTß� �O .T� 15la ysñ 
fõ'
bka 0 - 3 m%dka;rfha 40%la o  
 4 - 7 m%dka;rfha 37%la o   
 8 - 11 m%dka;rfha 18%la o  
 12 - 15 m%dka;rfha 5%la o  
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12J�MYG�MHIKND��QGI�N�ZH�V�
PVØL�5%OD�MN�Z�U��ZKÇ¸OUHMNDI�ND�40%la u ,ndf.k 
we;af;a ,l=Kq 3 fyda 3J�MYG�ZYTIMNV


12 - 15

5%

0 - 3

40%

4 - 7

37%

8 - 11

18%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfha wkqfldgia 11la we;s w;r" 
bka wkqfldgia 5l myiq;dj 44%g 
MYG�MH�K
�P\LT�GM�ZYT�X�ZNTIOGJL� 
(A)(ii)(c) MN�Z�U�P\LT�GM�MH�X�MNDIND 
(A)(ii)(a) ys h' 

30%

54%

51%

60%

23%

16%

44%

62%

25%
23%

32%

0

10

20

30

40

50

60

70

80

90

100

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

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

(A) (B)

3

m
y
i
q;
dj

 

0

3 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

32%

23% 23%25%

62% 60%

51%
54%

30%

44%

16%

(a)
(i)
(b) (c) (a) (b) (c)

10

20

30

40

50

60

70

80

90

100

(ii) (iii) (i) (ii) (iii)
(a) (b)

(B)(A)

ULGKN�ÂR+G�Â,K�I&,D��KJ�ZÅ��IXX�P�<DNKJ�\V¹��O .T�15la jk w;r 7 fyda 7J�ZYTIMND��O .T�
�QG���D�PVØL�77%OD�ÁX�L� JTÅKO���D�DMKOD�ING�I½


(A)(i) fldgfia (a), (b), (c) hk wkqfldgia i|yd myiq;dj 33%J�MYG�ZYT�K
�2�HÁK�\G�NVU�2�HÁK�
ÀGMO�PV�VQ_��NTX�P�XG.M�D�INGMN�NVLG��WD�L_\G�ZÅ��P�GIKGD�VO�O�VKGOGUO¸�L\V��M�PGYX�
ie,iqï lr .; hq;=hs' 

(A)(ii)(c) wkqfldgi i|yd myiq;dj 16%OV
�ZGÅ��O�VKGOGUO¸�PV�VQ_�I�GU� UH�U(PLJ\ND�X�VND��QG�
ÇND�ÂJ�WDMG�Z�ØND�L[�'PD��ÀGM.�\G�ZL[�'PD��ÀGM.�IMND�OU��HNVXJ�ING\HOV�ÁX�IXKJ�I\D� �
ÂK�\HOV�K
�ÀGMOKO�ÀM+KOD�fK�OV�I¸���1GFNK�P� I�D�ÀM+�E�VØ�I½�N¸�WDMG�L[�'PD��ÀGM.�QM�
PH\Hf�V�O��KT� �K
��M�R�1GFNK�P� I�D�E�VØ�MN�ÀM+�P�XG.K�MH�N¸�fK�Á�ZH�V�ÀM+�P�XG.K�ZYT�
QM�ZMIQGD2�OU��HN6XJ�ZMLD�G�LVLTNDJ�fK�KT� �K
�WX�VND�NV�&,.�X�VND�NV�XNM�J�W�¼K�\HOV�K


isiqka ;=< ixhqc;dj ms<sn| ±kqu m%udKj;a fkdùu yd ;s;a - l;sr igykaj, wjika ljpj, 
EI�ODIJ�GDN�P��VL[Â2GNK�Á�ZH�V�ZGOGUK�NVLV�PØf��ODÁXJ�ZIPGI\GL�D�ÁX�I¸�IOGJLJ�\V¹�
,l=Kq wysñ ùug fya;= ù we;'

�V�D���O�VU�LJ\ND�ZH{I¸���NVMHUf�O�X�<V�DP�1GÂ��OV�X�D�ZGO'�V�LOLD�OU�QND2N�PH\Hf�V�OV�X�D�
O��KT� �K
��V�D���O�VU�LJ\ND�X�VND�L[IKGD�M��L4����VÁXJ�D��L[IKGD�M��L4���ÇND�ÂJ��V�D���O�VU�
igyka u.ska tajd ksrEmKhg;a isiqka fhoùu jeo.;a fõ'
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4 m%Yakh i|yd wNsu;dr®:

 ÷ ±MNV��U[�M��PUGMU��NK�PV�VQ_�ZMIQGD2K�P�&,G�OV�X
�

 ÷ OJ\CY�I�GIUGDLT�I\GD��VKT.T�ÁXJ�Q�PGN�I\D� �PV�VQ_�ZMIQGD2K�P�&,G�OV�X


 ÷ LTNG¹�ZH�V�MN�ZGOGUK�PV�VQ_��NTX�P�&,G�OV�X


 ÷ � MND�ÂÇ�V��U[��L¸IP�D,.K�PV�VQ_�ZMIQGD2K�P�&,G�OV�X


 ÷ �GPK�L[O�GX.K�MN�O�X�PV�VQ_��NTX�P�&,G�OV�X


 ÷ �GP�P�XG.K��.NK�OV�XJ�L»OU.�1GÂ��OV�I¸�\HOVKGM�P�&,G�OV�X


4 m%Yakh

(,l=Kq 03)

IÅD[OGUK

mrdjr®;kh
w;sèjks 

(,l=Kq 01)

¥

=

(,l=Kq 01)

(,l=Kq 02)

(a) P jdyl ;rx. m%NjK�IÅD�OK�IÅD�O�PØP�K

(b) Q X4U�FOK 
.........................................................................................................................................

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

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

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

MG\O��U[��\G�<�M+�L[/+G��AÂR+T�D	��U[��¹<��OV�X�I\GD�WO� �OV�X�

<�M+�L[/+G��AÂR+T�D	��U[���MG\O��U[��LX��¹<�OU�AI\GD�X4U�FNK�OU	

� MND�ÂÇ�V��U[��PV�VIK��OV�X�X4U�FNK (,l=Kq 01)

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

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

O ß.�E�G�E\��:LOVND�ING�VQT.�I\G�D�\XTMN�QG2O�NVLG�� MND�ÂÇ�V��U[��

MH�ÇUOJ�L¸IP�D,.K�INGI½
�� MND�ÂÇ�V��U[�M�J�QG2O�\XTINGMN�NVLG�

ZMOG<K�� ��MH�ÇUOJ�L¸IP�D,.K�OV�X�L_\G�� MNDÂÇ�V��U[��QG2OM��
MH��PUGMU��NK�ÁX�MH�HODÁX�L_\G�Â<G��P�IRD<KOD�ZGMU.K�OV�X�L_\G� (,l=Kq 01)
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...........................................................................................................................................................

LNDNKNK��GP�LNDNKNK 
 (,l=Kq 01)

Q1  =  Ce  =  450 (J$�C<1) =�(70 <�30) ($�C) fyda   450 J$�C<1 =�40 $�C (,l=Kq 01)

                 =  18000 J /�18 kJ (,l=Kq 01)...........................................................................................................................................................
(NVMHUf�PV�V� U�PX.OD�ZH�V�ÂJ��O .T�01)

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

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

Q2  = m c e  = 1 kg =�4200 J kg<1 $�C<1 =�40 $�C fyda 1 kg =�4200 J kg<1 $�C<1 =�(70 <�30) $�C  
 (,l=Kq 01)

                 =  168000 J /�168 kJ (,l=Kq 01)

QTotal = Q1 +  Q2  

 = 18000 J +�168000 J         fyda   18 kJ +�168 kJ

 = 186000 J         fyda   186 kJ (,l=Kq 01)

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

...........................................................................................................................................................
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4 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

y;r jk m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 
97%ls' fuu m%Yakhg ,l=Kq 15la ysñ fõ'
bka 0 - 3 m%dka;rfha 54%la o  
 4 - 7 m%dka;rfha 28%la o  
 8 - 11 m%dka;rfha 13%la o 
 12 - 15 m%dka;rfha 5%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 12 fyda 12J�MYG��QG��D�PVØL�5%la 
MN�Z�U�� ZKÇ¸OUHMNDI�ND� 54%la u ,ndf.k we;af;a 
,l=Kq 3 fyda 3J�MYG�ZYTIMNV


8 - 11

13%

4 - 7

28%

0 - 3

54%

12 - 15

5%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfha wkqfldgia 13la we;s w;r" 
bka 5l myiq;dj 40%J� MYG� MH� K
 
P\LT�GM� ZYT� X� ZNTIOGJL� (B)(i)(a)  
MN� Z�U� P\LT�GM� MH� X� MNDIND���������������
(A)(ii)(a) ys h' 

31%

33%

16%

39%
40%

20%20%

9%

51%

77%

41%

36%

74%

0
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(a) (b) (c) (a) (b) (a) (b)

(i) (ii) (i) (ii) (iii) (i) (ii) (iii) (iv)

(A) (B) (C)

4

0

4 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 

74%

36%
41% 40% 39%

33%
31%

16%

77%

51%

20%20%

9%

(a)
(i)
(b) (c) (a) (b)
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100

(ii)
(A)

(a) (b)
(i) (ii) (iii)

(B)
(i)

(C)
(ii) (iii) (iv)

m
y
i
q;
dj

 

4 jk m%Yakh i|yd 82%OD�PX.�LVLTND�PVØLOD��O .T�7 fyda 7J�MYG�ZYTIMND��QGI�N��V·X�
L� JTÅKO� ��D�DMKOD� ING� I½
� WIXND� X� ZNVMGU�K� P�<DN� 4 Z�ØND� ZYTIMND� X� PV�V� UH� LPKG��
we;af;a o fuu m%Yakhghs' 

(A)(i)(a) ZNTIOGJL�NV�U�\TUHPTUHÇ�1GÂ�K�ZHLTØND�LOLD�M4�P�<DNKOD�ÁX�W\V�P\LT�GM�74%la ùug 
fya;= ù we;' kuq;a (A)(i)(b) yd (c) j, myiq;dj 36% yd 41%OD��U¸�P\�J�ZYT�Z�KOD�ZH�DI�D�
PGØ1G,VO�MSN�PV�VQ_�1GÂ�K�P�XG.M�D�INGÁX�I\D� IMNV
�ZÅ��LHX�ÂJ�X�PGØ1G,VO�MSN�1GÂ��
OV�X�D�\TNT�PTMUHI½��VÁX�D�IXX�ÇU�M��G�X¦\UMG��HN6XJ�:POG��MNT�ZH�


(B)(i)(a) wkqfldgi 9%O�E�G�ZYT�P\LT�GMOD�IPNDNT¸�OUKV
�� MNDÂÇ�V�L¸IP�D,.K�PV�VQ_�L[O�DP�
NVMHUf�M�LG2NK�INGÁX�IXKJ�I\D� MKV
�±MNVK�5FTMX�L¸IP�D<.K�OV�I¸���ZH�V�MN�QG2O�
PH\Hf�V�OU�� MND� ÂÇ�V� �U[�KOD� X�VND� WX�QG2O�X¦\UMG����\HOV� ZGOGUK�PV�VQ_� PH\Hf�V�
ZMIQGD2KOD�U(PLJ\ND�ZHLTØND�LVLTNDJ��QGfK�KT� �K
�~MG\O���U[�K�I�L�� MNDÂÇ�V��U[�KOD�
I�GDUG��HN6XJ�I\D� M�D�X4U�FNK�OV�I¸���MG\O��U[�KJ�LVÇOUN�IMNL�D�U(PLJ\ND�ZHLTØND�
PH\Hf�V�M�LVLTNDJ�ZMIQGD2�MN�PØf�E�HNDÁ¸�OJKT� �L[Â2GN�ÂK�KT� �K
�~¹<��OV�X��MHNV�MHUf�
ZUH�DIRN�MSN�X4U�FNK�I�DUH¸�OV�I¸���E�HNDÁXJ�1GÂ��INGO��KT� �K
�

(B)(i)(b) yd (ii) wkqfldgia i|ydo myiq;dj 20%OV
� WKJ� I\D� M� R� � MND� ÂÇ�V� L¸IP�D,.IKD�
PVKMU��W\V�WOD�WOD�PVKMIU��1GÂ��OUN�:POU.�\G�WDMGIKD�OGU�KKND�PV�VQ_��NTX�NVMHUf�M������������
LG2NK�Á�INGXH�V�ÁXKV
�L[O�DP�LV�VKXOD�X�VND�IXK�PH\Hf�V�OUI�G�D�MYG�MH�P���VKOD�Z�DOU�
.; yelshs'

(C)(i) wkqfldgfia myiq;dj 39%OV
��GP�L[O�GX.�O�X�PV�VQ_�P�GIKGD�VO�O�VKGOGUO¸�L\V��M�PGY¸�
LH�LT¸�OU�O�VKG�DXO�OV�IXND�IXX��HJ�OG����D�DMKND�X¦\UMG����\HOV�K
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(C)(ii) wkqfldgi 16%O�ZYT�P\LT�GMOD�IPNDNT¸�OUKV
�WKJ�I\D� M�Q = Ce L»OU.K�1GÂ��OU¹ND�
�HJ��ÂL{I¸�ZMLD�G�P�XG.M�D�M�ING�H·XKV
�WQHÂND�IXX�L»OU.K�\G�Q = mce�L»OU.K�
ZG<�V���HJ��� UH1M�G�ÂLVND�\TNT��(�DI�D�ÂL{X�D�ENDPLT�LVLTND��MG�MHPTU��HJ��ÂL{XJ�ZMLD�GM�
�X�D�O��KT� KV
�WILD�X��GP�2GØ�GM�\G�Â<V,DJ��GP�2GØ�GM�Z�U�IMNL�PH\Hf�V�O��KT� �K


(C)(iii) wkqfldgfia myiq;dj 33% jkqfha Q = mce L»OU.K�1GÂ��OU¹ND�K¸�LVLTND�L[/+GMOJ�
�HJ�M�NVMHUfM�ÂL{XJ�\HOV�Á��VI¶
��MÇUJ�D��HJ��ÂL{XJ�ZMLD�GM�LH�L6IXND�IXX���D�DMK�
MHfKT.T�OU���\HOV�MNT�ZH�
�����

(C)(iv) wkqfldgfia myiq;dj 31%ls' (C)(ii) IOGJL�L_\G�MHUf�PV�V� UH�LHPKTM�R�(C)(iv) fldgfia 
ZM<+�L[O�DPK�LVLTND��N�LV©X�NVLG�IX\V�P\LT�GM�MH�Á�ZH�
���

5 m%Yakh i|yd wNsu;dr®:

÷ < ,DO�PØLUKO�MHIYN�<GOM��ZNTMU��N�PV�VQ_��NTX�\G�ZMIQGD2K�ÂXL6X
 
÷ IIL�6K�<DMLNK�PV�VQ_�ZMIQGD2K�P�&,G�OV�X

÷ IPN\��X�VND�EJT�IOIUN�Q\VL�GÁK�O�VKGM�PV�VQ_�ZMIQGD2K�ÂXLTXJ��OD�OV�X

÷ ZPVd\DÂOGI½�O�VKGOG��DMK�PV�VQ_��NTX�ÂXL6X

÷ LDNGKTO�LXGIKGDFNK�\G�LXLD�¨�V�O�VKGM�VK�IOIU\V�¹NVLD�LI¸�ÅKO�DMK�PV�VQ_��NTX�

\G�ZMIQGD2K�PVØODL6X


5 m%Yakh
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5 (A) (i) < ,DO�ÂK�V�OGND�GU�PØLUKO�� (,l=Kq 02)

  (ii) AZGI�GDO�PUGMU��NK�OV�X�X�VND	�:�DLDI½RNK�ZYT�OV�X

   wdf,dalh mrdjr®;kh ls¯u muKla i|yka lr we;s úg ,l=Kq 01la fokak'  

 (,l=Kq 02)

  �LLL�� �� P��M���V�.T�P4ªOG�PV\V©u    
    �� XG[L��P���I\GD�O_ND�PV\V©X�XG[L��O_NDM��\G�P��M��F�K��QYG�OV�X���
    �� &,6UK��V·X��
    �� ZPVSU�»K�IUGDX�Q4M�PV\V©X����
    �� !N�:�SU�XKOD�PV\V©X����
    �� P��M��LD��1���ZPVSU�XKOD�PV\V©X����
    �� m;% m;kh ùu    
    �� P���&,6.�ÁX���
    �� P���O YG�ÁX�I\GD�I&,D���0�K�ZYTÁX����
    �� <�DO�P���PV\V©X����
    �� m;% frda,a ùu  
     ñka ´kE u lreKq ;=kla i|yd     (,l=Kq 03)

 (B�� �L�� �� IIFM�O�VKGM�V�7LDILD�IIL��� ����(01) Yla;sh ksoyia ls¯u (01)
� � � �� ZG\GU��D�IOGDLD�7ODLVOU.K�X�VND�(01) Yla;sh ksoyia ls¯u (01)
� � � �� &6H12O6 + 6O2  

^tkaihsu&   6CO2 + 6H2O + <OD�VK�A.T.P.
                                                                    (01)                    (01)
   I\GD��D�IOGDLD�+  Tlaiscka  ^tkaihsu&   OGQND�YIKGODLKV«�+  c,h  +  <OD�VK�A.T.P.  

� L»OU.KJ�(01)
    Yla;sh hkak i|yka ls¯ug (01)  (,l=Kq 02)

  (ii) Tõ (01)
� � � AIPN\��X�VND�IIL�6K�<DMLNIKD���NVPRIMN	�CO2
   Y¯rfhka neyer lrhs' (01) (,l=Kq 02)

  (iii) ZPVd\DÂOGM��  (,l=Kq 01)

     (iv) ��LNVOGMJ�ZG\GU�PVÂILN�ÂJ�ZG\GU��VI�N�Âg (01) 
� � � ZPVd\DÂOGIMND�<DMGL�NG��RDMGUK�MHILD�(01) (,l=Kq 02)

 (C) (i) (a) <�U�:,D.�DMK�MHMN�Âg  
� � � � �� iu wdikak reêr flaYkd,sld úia;drKh ù ;dmh msgùu myiq fõ'
� � � � �� R\K�LDI½RK�NVPR�Á�WDMG�MG,DP�OV�XJ��GPK�<�UIKND��QG�N6

� � � � �� IUGDX�LXJ�ZH�6��VI¶
� �

   tla lreKla i|yd (01)

    <�U�:,D.�DMK�ZYTMN�ÂJ� 
� � � � �� LX�ZGLNDN�UH³U�IOD<NG�VOG�L[IOGDSNK�Á��GPK�PVJÁX�ZYT�I½

� � � � �� IUGDX�:RD�XNK�Á�IO�VND�Á�LX�X���GP�PØMGUO�LD�UKOD�ZH�V�I½

� � � � �� R\K�PVJÁX�ZYTI½
� �

   tla lreKla i|yd (01) (,l=Kq 02)

   (b) ifuys msysgd we;s (01) ixfõol m%;s.%dyl (01) u.ska ixfõo ,nd .efka'
       (,l=Kq 02)

  (ii) <�UIKD�Z1+ND�U�OGKVO�PØLUK�(01)�NVK��PUGLKO�NVK��M�(01)
   mj;ajd .ekSu  (,l=Kq 02)
    XTß��O .T� 20
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5 m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

fuu m%Yakh 55%OD�PX.�PVØLOD�f;dardf.k we;' fuu 
m%Yakhg ysñ ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 55%la o  
 6 - 10 m%dka;rfha 21%la o  
 11 - 15 m%dka;rfha 15%la o 
 16 - 20 m%dka;rfha 9%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16J�MYG��QG��D�PVØL�9%la jk w;r" 
ZKÇ¸OUHMNDI�ND� 55%la u  ,ndf.k we;af;a ,l=Kq 5 
fyda 5J�MYG�ZYTIMNV


11 - 15

15%

6 - 10

21%

0 - 5

55%

16 - 20

9%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfha wkqfldgia 10la we;s w;r" 
wkqfldgia 6l myiq;dj 41%J� MYG�����
MH� K
� P\LT�GM� ZYT� X� ZNTIOGJL������
(C)(i)(a) jk w;r" tys myiq;dj 20%ls' 
P\LT�GM�MH�X�MNDIND�(A)(i) fldgfiys 
jk w;r tys myiq;dj 66%ls' 

26%26%

20%

41%

52%

56%

21%

42%43%

66%
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0

5 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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(ii) (iii) (i)
(B)

(ii) (iii) (iv) (i) (ii)
(C)

dM�ÂR+G�P�<DN�2 Z� ØND�MH�X�PVØLOD�I�GDUG��D�P�<DNK�IXKKV
�NXT�D�55%la u ,l=Kq 5 fyda 5g 
ZYTIMND��QGI�N��V·X�L� JTÅKO�NH�


(A)(i) wkqfldgfia myiq;dj 66%OV
���ZH�V��&,.�PM�VNDIND�< ,DO�PØLUM��QM�34%OD�X�\ÌNGI�N�
NH�
�LdÁ�NVRU�<O��WN¸�< ,DOU(P6�ZNTMU��N�IPNDMN�<GOM��IOGJLD��XKVNDJ�NV�&,.K�OV�XJ�
LH�HLDÁIXND�I\GD�WMHNV�PØLUKOJ��I�N�K(IXND�ZÅ��Â,K�OUH.T��\MTUH�O��KT� �K


(A)(ii) fldgfia myiq;dj 43%la jqj o fuh wjfndaOh uekSug ilia l< m%Yakhla ksid fuu 
P��V<�K�P�XG.M�D�NH�
�< ,DOU(P6�ZNTMU��N�:�DLDI½RNK�ZMX�OV�XJ�Q�PGN�QM�\ÌNGI�N�
fkdue;'  

<GOKO�PM�VN�ZNTMU��N�\G�WX�ZNTMU��N�<GOKJ�P�IKGDFNM�D�ÁX�Z�U�L¸QND2�GM�\ÌNG�
.ekSug fkdyels ùu ksid (ii) yd (iii) ZNTIOGJLDM�J�ZÅ��PV�V� UH�NVMHUf�M�LHPK6XJ�LVLTND�
wfmdfydi;a ù we;' ;j o (A)(iii) wkqfldgi u.ska (ii) ZNTIOGJLJ� MYG� LU�� �NTX� ÂXLG�
n,k ksid (A)(iii) wkqfldgfia myiq;dj 42%OD�MHNV�ZYT�Z�KOD��HN6X�L� JTÅKO�NH�
���ZH�V�
wkqjr®;kj,g wu;r j ;j;a wkqjr®;k 3OD��VÁXJ�ZIPD&,OKND�ZIPGI\GL�D�Á�ZH�
�

EI�NT¸���E�HNDÁ¸�O�VKGM�VIKD���I&,D���Z2+KNKOD�X�VND�LdM�NVRU�<O�1GÂ��OU�MHÇU��I½,.K�
L_\G�IKGXT�OUÁX�X�VND�E\��ÇU�M��G�X¦\UMG����\HOVK


(C)(i)(a) wkqfldgi i|yd myiq;dj 20%ls' foay WIaK;ajh hdukh fuka u zhdukhZ hk 
PGØ1G,VO�PRK�R�NVMHUf�I�L�I�DUH¸�I�N�NH�
�:,D.�DMK�ZYT�M4�ÂJ�\G�:,D.�DMK�MH�M4�ÂJ�
LX�X�VND�LVÇMN�OGU�KK�PV�VQ_�NVMHUf�ZMIQGD2KOD��QGI�N�NH�
�PGØ1G,VO�MSN�IXND�X�SG§��
L[LNDRNG�DXO�LJ\ND�ZGfK�1GÂ�IKND��NTX��QG�XJ�O��VKG�O��KT� �K
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(C)(i)(b) wkqfldgfia myiq;dj 26%OV
�NXT�D�WKR�L� JTÅKO���DMKOD�INGI½
�:�DI�DF�P��V��\.K�
i|yd iu l%shd lrk wdldrh ms<sn| ±kqu m%udKj;a ke;' L[I½�� ENDÀVKOD� X�VND� L[I½RN���������
,nd.ekSug olajk wkqjr®;k ms<sn| ±kqu yd wjfndaOh ;yjqre l< hq;= h'

(C)(ii) wkqfldgi i|yd myiq;dj 26%OV
� IXK� LU�� �NTX� PVØODLN� �R� P�<DNKOD� MTMR� LVLTND�
]LXLD�¨�VK=�KN�PRIKD�ZU��K�ING�N�LV©X�NVLG��O .T��QG��HN6X�ZYTÁ�ZH�
�Â,K�NVU�IRD<�� ��
\XTMN�ZU����ODÁ¸�NVMHUf�M�PH\Hf�V�OV�X�O��KT� �K


6 m%Yakh i|yd wNsu;dr®:

÷ PJO�MU���PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X


÷ M+44\XK��&,.�ZHLTØND�PJO�IMND�OU�\ÌNG��HN6X�PV�VQ_��NTX�P�&,G�OV�X


÷ P��6O�SGPIKD�O�VKGOG��DMK�ZNTM�1GÂ��MN�NVKTIUGDN�MU��K�N¸�OV�I¸�O L��GM�PVØODL6X


÷ :�DLI½RNK��X4��P6YNK�\G�µ[ÇRK�KN�O�VKGM�V�ZGRU�<NK�O��\HOV�NV�&,.K�O��\HOV�ZMLD�GM�
PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X
�

6 m%Yakh
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6 (A) (i) A - ixlSr®K ia:ßr mgl    (01) 
B - mdr®Yaúl úNdckh    (01) 
C - ia:q,fldaKdia;r  } udreù ;sìh yel

    (01)
   D - oDVia;r     (01)
          (,l=Kq 04)

  (ii) B - OI_D�I\GD�XTI�D�Â,DO¸1K�MH�OV�X�RDÂ�6KVO�MU�2NK�LVÇOV�X�
� � � � � OI_\V�I\GD�XTI�\V�X\��MH�OV�X�II<�X�\G�PDI�GDKX�IIL�
     ksmoùu     (01) 

C - AZOG,D*�<GOM�	�LND2GU.K��Pª�<GOM��P�1GL[LDI�D,.K�(01) 
D - ikaOdrKh  (01)

   ^by; (ii) ys C yd D�ZNTPV�VIM�J��H�IPN�PØf�PV�V� U��VµK�KT� KV
	
      (,l=Kq 03) 
  (iii) LD�T�IOGD.GLD�U�PJOIKD�IIL�M��IOGNDM��µ�D�V��N�Á�ZH�
��V�DNVND��HNDP�D�Á�

ke;'
� � � R'9LD�U�PJOIKD�IIL��µ�D�V�WDOGOGU�M��N�Á�ZH�
��V�DNVND��HNDP�D�Á�ZH�
��
          (,l=Kq 02)

 (B) (i) L[I½RO���Z1VMG\V�NVKTIUGDN�(01)
   ZND�U�\GU���ZND�U�XG2+���Z�UXHf���L¸QND2O�NVKTIUGDN�(01)
   SG�O���ZPMG\6���OGUO�NVKTIUGDN�(01) 
     (,l=Kq 03)

  (ii) (a) L[I½RO�NVKTIUGDN���Z1VMG\6�NVKTIUGDN�(01)
   (b) SG�O���ZPMG\6���OGUO�NVKTIUGDN�(01)
     (,l=Kq 02)

 (C) (i) A - W;aiafõokh (01) 
B - µ[ÇRK�(01) 
C - X4��P6YNK�(01)

      (,l=Kq 03)

  (ii) A - IPG�V�VND�Q(�K�� ��F��µ[Ç���ÀM�µ[Ç��HNDP�D�Á��V·X��(01) 
B - P��IKD�IO�MU���Z����ÅUK�fI�D�F����ÀM�µ[Ç�RODNJ��H·X�(01) 
C - AÁÇUH�N�IKD	�F��X§JX�E\��K(X��(01)

      (,l=Kq 03)
    XTß��O .T� 20
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6 m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

yh jk m%Yakh f�GDUGI�N�ZH�V�PVØL�42%la muK fj;s' B 
IOGJILD�dM�ÂR+GM�P�<DN�IRIOND�ZYT�X�PVØLOD�I�GDUGI�N�
we;s m%Yakh fuh fõ' fuu m%Yakhg ,l=Kq 20la ysñ fõ'
bka 0 - 5 m%dka;rfha 26%la o 
 6 - 10 m%dka;rfha 27%la o  
 11 - 15 m%dka;rfha 26%la o 
 16 - 20 m%dka;rfha 21%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16J�MYG��QG��D�PVØL�21%la 
MN� Z�U�� ZKÇ¸OUHMNDI�ND� 25%la ,ndf.k we;af;a 
,l=Kq 5 fyda 5J�MYG�ZYTIMNV


m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

6 - 10

27%

11 - 15

26%

16 - 20

21% 0 - 5

26%

fuu m%Yakfhys wkqfldgia 8la we;s 
w;r" bka wkqfldgia 6l myiq;dj 52%g       
MH�K
� ZNTIOGJLD� 2l myiq;dj 31%g 
ZYT� X� P\LT�GMOD� (A)(iii) wkqfldgi 
olajk w;r tys myiq;dj 24%OV
�MH�X�
myiq;djla (B)(i) wkqfldgi olajk w;r 
tys myiq;dj 78%ls' 
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(ii) (iii)
(a)

(i) (ii)
(B) (C)

(b)
(i) (ii)

dM�ÂR+G�P�<DN�IRO�Z�ØND�ZYT�PVØLOD�I�GDUG�ZH�V�P�<DNK�IXK�MTM�D�IXKJ��O .T��QGI�N�ZH�V�
ZGOGUK�L� JTÅKO�K


(A)(i) wkqfldgfia myiq;dj 75%� I½
� WKVND� \HI¦NDIND� �� ZH�V� <GO� PJO� MU��6OU.� LJ\N�
I�DUH¸I�N�%J�ZÅ��M�PV�V� UH�LHPK6XJ�\HOV�Á�ZH�V�QM�K


(A)(ii) wkqfldgfia myiq;dj 31%OV
�IXKVND�\HI¦NDIND�PJO�\ÌNG���D��R�WDMGIKD�O'�+�NVMHUf�
M� L_\ND� OV�XJ� ING\HOV� ÁXKV
� PGYX� L[MU�2NK�OV�X� ZMLGNIKD� LXGI�GDSNIKD� �� L[O�DP�
LV�VKXOVND�LXLD��PGYX�\O ßMG��ODÁIXND�IXX���D�DMK�X¦\UMG����\HOVKV
�

(A)(iii) wkqfldgfia myiq;dj 24%OV
�IX\V��R'9LD�U�\G�LD�T�IOG.GLD�U�PJOM��M+T\XK��&,.�
\ÌNG��HN6XJ�\HOV� Á�NH�
� ZNDÁ&,K�1GÂ�IKND� IIL��IPNDÁX�� U(PLJ\ND�1GÂ��OV�X�\G�
L[LNDRNG�DXO�OUH.T�M� ���OV�X�MHNV�O�VKGOGUO¸�X�VND�PGYX�L[MU�2NK�OV�IXND�I¸���D�DMK�
uÛyrjd .; yels h'

(C) (i) yd (ii) wkqfldgiaj, myiq;dj 50%�EODXMKV
�IXK�dM�ÂR+G�Â,KIKD�P�GIKGD�VO�O�VKGOGUO¸�
Q\T��� E�G� PV�KFNO� M� E�HNDÁ¸�O�� \HOV� IOGJLOD� MTM�D� IX\V� P\LT�GM� L� JTÅKO� X§JXO�
ke;'

P��GIKGD�VO� O�VKGOGUO¸� LVÇOU�NV�&,.� �QG�HN6I¸� ZMLD�GM� LVLTNDJ� fK� KT� � K
� IXX� Z�DÂ{¸�
myiqfjka u;lfha /f|a' tneúka miqld,Sk j tajd myiqfjka iaurKh lr.; yels jkq we;' 
EI�NT¸���E�HNDÁ¸�O�VKGM�VK�E\��ZKTUH�L[MU�2NK�OV�IXND�IXX��HJ��X¦\UMG����\HOV�K




w'fmd'i'^id'fm<& úoHdj we.hSï jdr®;dj 2013 
- 42 -

ridhk úoHdj

7 m%Yakh i|yd wNsu;dr®:

 ÷ fok ,o X4�ÀM+�OV\VPKOD��WDMGJ�ZNN+�M4��&,.�PRN¸�OU��NV¹ND�\ÌNG��HN6XJ�
fhduq ls¯u'

 ¿� � �V��ULGKNVO�L»OU.�I�GYNH[ÁI¸�\HOVKGM�PVØODL6X
 

 ÷ PGL�D�ULGKNG�GUIKD�LVÇ�OUN�LU��P�&,.M��NV�&,.�PV�VQ_��NTX�\G�NV�&,.�
ZU��O�NK�OV�I¸�\HOVKGM�P�&,G�OV�X
�

 ÷ P�&,.KO�NV�&,.�ZHLTØND�NV�XN�I�GYNH[ÁXJ�IKGXT�OV�X
�

� ¿� ÂÂ2���VLD�M+4\�PV�VQ_��NTX�P�&,G�OV�X
 

 ÷ \TNT��D�ZG<�V��OU�XGND��PV�VQ_��NTX�P�&,G�OV�X


 ÷ fok ,o m%;sl%shdjla ;uka W.;a m%;sl%shd jr®.SlrKh Tiafia jr®. ls¯ug we;s yelshdj 
PVØODL6X


 ÷ PGL�D�ÂR+G�GUIKD���MGKT�NVKHf�PV�VIK��OU�HN6X�PV�VQ_��QG�ZH�V�Z�D�O6¸�PVØODL6X


 ÷ XMT�K�\G�ZHM�G«IUGD�NVK�K�1GÂ��OV�I¸�\HOVKGM�PVØODL6X

 

7 m%Yakh
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7 (A) (i) 1 - Na /ILGDK¸���� (01) 
2 - C /ldnka    (01) 
3 - Fe /ZKND�KOY������ (01)

   4 - O /Tlaiscka     (01)
   (O2 hkakg ,l=Kq ke;&
� � � AZ[O�INGXH�V�M�ZNTPV�VIM�VND�PV�V� UH�NVMHUf�M�RODMG�ZH�V�ÂJ�R��O .T�IRNDN
	
          (,l=Kq 04)

  (ii) 2Na(s) + 2H2O(l)   2NaOH(aq) + H2(g)
    iólrKhg (01) 
    ;=,s; ls¯ug (01)

    fN!;sl wjia:dj ±laùug (01)
      (,l=Kq 03)
 
  (iii) ødjKh frdai meye fõ' (01)
   udOHfha NaOH fyda OH<�L(IRN�QHÂNV
��XG2+K�1GLD¹O�MN�QHÂNV
�(01)  
          (,l=Kq 02)
 
  (iv) F�KJ�MYG�ZYT�!N�DMKOVND�KTOD��I½
�(01)
� � � ILGDK¸�OHQH�D��c,h u; mdfjñka m%;sl%shd ls¯u (01)  
          (,l=Kq 02)
 
  (v) PUXG.TO���VL�IKGD2�PUXG.TO���VL
    ^fhdaO& iyixhqc ±,si hkakg jqj o ,l=Kq (01)OD�IRNDN
  
          (,l=Kq 01)
 
  (vi) OH�DLVK¸�7ODLKV«���CaO / PV�VLDL4�\TNT��� (,l=Kq 01)
 
  (vii) tal m%;sia:dmk m%;sl%shdjls'  (,l=Kq 01)

 (B�� �L�� �� I�GD\�OGQINDJKOD�I�GD\�QKVOGQINDJKOD�(01) iu. wï,hla (01) m%;sl%shd lrùu 
� � � �� wï,hl (01) \G�OGQINDJKO�QKVOGQINDJKO�(01) ULGKNVO�NGX�L4����VKG�ZH�VÂJ  

�� µ�D�U�OJT�IQ�V�OJT�ZGPDP�ILGDYG�\TNT��D�(01) LX��Z¸�KOD�ÂNGOVØ�(01)   
 m%;sl%shd lrùu 

     (,l=Kq 02)

  (ii) (a) CO2   11 g ZY[� �XMT��P�XG.K� = 
11 g 

(12 + 32)(g molï�)    fyda

     = 
11 g 

44(g molï�)   (01)

    CO
2
 wKql ialkaOhg (01)OD�IRNDN
  

   NVMHUf�PV�V� U�PX.OD�ZH�V�ÂJ��O .T�02 fokak'  

     = 0.25 (mol) / 1
4  (mol) (01)

       (,l=Kq 03) 

   (b) Z.T�L[/+GM�� =  1
4  = 6.022 = 1023/ 0.25 = 6.022 = 1023  

  =  1.5045 = 1023 / 1.5 = 1023 (01) 
        (,l=Kq 01)
         

     XTß��O .T���
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7 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

\�D�MN�P�<DNK�I�GDUGI�N�ZH�V�PVØL�36%ls' B fldgfia 
ULGKN�ÂR+GM�P�<DN�IRIOND�ZYT�X��PVØLOD�I�DU(�P�<DNK�
fuh fõ' fuu m%Yakhg ysñ ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 63%la o 
 6 - 10 m%dka;rfha 18%la o   
 11 - 15 m%dka;rfha 12%la o  
 16 - 20 m%dka;rfha 7%la o  
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16J�MYG��QG��D�PVØL�7%la 
MN�Z�U�� ZKÇ¸OUHMNDI�ND� 63%la u ,ndf.k we;af;a 
,l=Kq 5J�ZYTIMNV


16 - 20

7%

0 - 5

63%

6 - 10

18%

11 - 15

12%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfhys wkqfldgia 10la we;s 
w;r" bka wkqfldgia 2l myiq;dj 46%g 
MH�MN�Z�U�ZNTIOGJLD�8l myiq;dj 
38%J� MYG� ZYT� K
� P\LT�GM� ZYTX�
wkqfldgi (A)(v) jk w;r tys myiq;dj 
19%OV
�P\LT�GM�MH�X�ZNTIOGJL�(A)(i) 
jk w;r tys myiq;dj 49%ls' 
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7 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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(ii) (iv)
(a)

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

(b)

rLGKN�ÂR+G�I&,D��KJ�ZÅ��P�<DN�IRO�Z�ØND�IXX�P�<DNK�I�GDUGI�N�ZH�DI�D�36%OV
�XTß��O .T�
20ka" 0 - 5 m%dka;rfha ,l=Kq ,nd.;a m%;sY;h 63%OV
�IXK�L� JTÅKO���D�DMKOD�ING�I½


(A)(i) ZNTIOGJL�X4�ÀM+�PV�VQ_�X4�VO�L[O�DP�L¸QND2�P�<DNKOD�MTM�R�W\V�P\LT�GM�49%la ùu 
L� JTÅKO�NH�
�X4�ÀM+M�J�ZNN+��&,.�PRN¸�OU�NV¹ND�WDMG�\ÌNG�HN6XJ�ING\HOV�ÁX�D��
7ODLVFND�X4�ÀM+IKD�L[IOD�K�'O' fjkqjg 'O2' f,i i|yka ls¯u;a ,l=Kq wysñùug fya;= úh'  

(A)(ii) wkqfldgi i|yd ,ndf.k we;af;a 21%�MHNV�ZYT�P\LT�GMOV
�ULGKNVO�P��VO�VKGMOD�L_\G�
� �V��L»OU.KOD��VÁI¸�NVPT.�GM�ZYT�QM�IPIND
�X4�ÀM+�L[IOD��\G�L[IKGD�M��L4���PV�VQ_�M�
�NTX�ZGMU�FNK�OU¹ND�� �V��L»OU.��VÁI¸�Z1+GLM��LVLTND�NV�U�NV�U�IKRÂK�KT� �K


(A)(iii) wkqfldgfia  myiq;dj 29%OV
� ILGDK¸�� F�K� LX�� P��VO�VKG� OU� L(IRN� ILGDK¸�
\KV«IUGODLKV«�ÀGM.KJ�PVINGD�DPD��VND��X4�ÂJ�IUGDL�PH\HÁX�NV�&,.K�L_\G�ZMLD�G�ING�H·�
hEu;a" OH– NVLG�IUGDL�PH\H�MN�QM�ING�N�LV©X�D�NVLG�NVMHUf�PV�V� UH�LHPK6XJ�ING\HOV�
Á�ZH�
�P�GIKGD�VO�O�VKGOGUO¸�ZHLTØND�NVMHUf�NV�&,.��QG�HN6I¸�\G�WDMG�ZU��O�NK�OV�I¸�
\HOVKGM�RUHMGJ��QGfK�KT� KV


(A)(iv) wkqfldgi i|yd myiq;dj 34%OD�MHNV�ZYT�Z�KOD��N6
�ILGDK¸��F�K�LX��LVÇOUN�P��VO�VKG�
NV�&,.KJ�ZMLD�G�ING�H·�K(X�IXKJ�I\D� � ÂK�\HOVK
� ILGDK¸�F�K�X��PGIM¹ND�P��VO�VKG�
OUN�QM�D��WILD�PGIMNDIND�F�IKD�!N�DMKJ�MYG�ILGDK¸M��!N�DMK�ZYT�NVLG�QM�D�P�GIKGD�VO�
O�VKGOGUO¸M����X�LVLTNDJ�PH\Hf�V�OU��X�O��KT� �K
�ILGDK¸� jd;h yd c,h iu. m%;sl%shd ls¯u 
MH�HODÁX�L_\G�PHUP6ND�I��D�� ���QYG�OV�X�LVÇOUN�QM�R�LVLTNDJ�LV\VP�D�OU��X�MHR��D�I½
   

(A)(v)� ZNTIOGJL�X�VND� ¹NVUND� \G� fKXND�VM�� PM�VN� M+4\K���VLD� I�L�\ÌNGI�N� ZH�DI�D�
19%OD�MHNV�E�G�ZYT�PVØLOV
�

(B)(i) wkqfldgig ,eî we;af;a 30%� MHNV� ZYT� P\LT�G� Z�KOV
� ÂR+G�GUIKD�OGQNDYIKGODLKV«�
PV�VIK��OV�X�PV�VQ_�P�GIKGD�VO��NTX�P�XG.M�D�NH�
�ZÅ��:POU.�\G�ÀM+�\ÌNDMG�IR¹ND�LVLTND�
l%shdld¯ j m%dfhda.sl l%shdldrlïj, ksr; lrúh hq;= h'
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(B)(ii)(a) wkqfldgi u.ska ujq,h iïnkaO .Kkh ls¯ï úuid we;' tys myiq;dj 38%OV
�LGIPD&,�
Z.TTO�LDOND2K�\G�XMT�K�KN�L[O�DPK�ZG<�V���.NK�OV�¸�P�XG.M�D�M�LVÇ�Á�INGXH�V�QM�
fmfka' 

(B)(ii)(a) ZNTIOGJL�X�VND�XMT�K�\G�ZHM�G«IUGD�NVK�K�Z�U�L¸QND2�GMJ�ZÅ���.NK�OV�XOD�
PVØODLTM�R��W\V�P\LT�GM�33%OV
�X4�VO��Ñ��L[O�DP�1GÂ��OU�E\��L¸QND2�GMJ�ZÅ���HJ��
úi£fï l=i,;dj ksis f,i ,nd fkd;sîu fuhg fya;= úh yels h'

XMT�K�\G�ZHM�G«IUGD�NVK�K�1GÂ��OU�MHPTU�Z1+GLM��NVU��OUÁIXND�IXMHNV��HJ��ÂL{I¸�
l=i,;dj jr®Okh l< yels h' 

fuu m%Yakfha lsis u wkqfldgila i|yd myiq;dj 49% blaujd ke;' fï ksid ridhk úoHdfõ 
ZM<+�NVPT.�G�Z�DP�D�OU��HN6X�L_\G�P�GIKGD�VO�O�VKGOGUO¸�ZHLTØND��NTX�\G�O L��GM�MU�2NK�
ls¯ug wjYH mshjr .ekSu jeo.;a fõ'  

8 jk m%Yakh i|yd wNsu;dr®:

¿� F�K�ÂR+T�D�Â�IÎRNK�OV�I¸���IKGÅ��NDNG�EI�ODIJ�GDY�MU���PV�VQ_��NTX�P�&,G�OV�X
 

¿� L[IOD��ZHLTØND�EfØP�D�O��QHJØKO�Z���\ÌNG�I�N��WDMGJ�L¸QND2�OU��VIQN�
EI�ODIJ�GDY�ZHINGDYK�\G�OHI�GDYK�I�L�N¸�OV�X�PV�VQ_�ZMIQGD2K�P�&,G�OV�X
 

÷ EI�ODIJ�GDY�ZL��LVÇ�MN�P��VO�VKG�L_\G�ZU�2�ZKNVO�L»OU.��VKG��ODÁI¸�\HOVKGM�P�&,G�OV�X
 

¿� ULGKNVO�P��VO�VKGMOD�LVÇ�MN�QM��\MTUH�IOIUN�NV�&,.�PV�VQ_��NTX�P�&,G�OV�X
 

÷ ÂR+T�D�Â�IÎRN�O�VKGM�VKO�OGU�K&,X�GM�E\��NH[ÁXJ��NDNG�O�VKGXGU���PV�VQ_�ZMIQGD2K�ÂXL6X
  

¿� ULGKNVO�L4��KOVND�EfØP�D�IOIUN�I�GU� UH�ZU��O�NK�OV�I¸�\HOVKGM�P�&,G�OV�X
 

¿� ÂR+T�D�Â�IÎRN�0��P�XG.NK�OV�I¸�\HOVKGM�P�&,G�OV�X


¿� ÂR+T�D�I�GD\GI�DPNK�PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X


¿� PG,G.�SO�K�PV�VQ_��NTX�\G�ZMIQGD2K�P�&,G�OV�X


8 m%Yakh
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8 (A) (i) OGQND���C  / ��H�PKV§���PD�HªN¸���Pt���¹NVUND    (,l=Kq 01)

  (ii) X - ZHINGDYK��    (01)
   Y - OHI�GDYK��    (01)  (,l=Kq 02)

  (iii) 2H+(aq) + 2e      H2(g) (,l=Kq 02)

  (iv) MGKT�QTQT��PVJÁX���1GFNK�U�DÁX���      (,l=Kq 01)
 
  (v) c,fha úoHq;a ikakdhl;dj MH�OV�X�L_\G�ZKN�LGNDÀ.K�E\��NH[ÁX�L_\G�
� � � F�K�ÂR+T�K�LNDNKNK�INGOUN�NVLG�F�K�ÇQ��ÂR+T�D�LNDNGKOKOD�NVLG
      (,l=Kq 01)
 
  (vi) H yd O mrudKq 2 : 1 wkqmd;hg ixfhdackh ù H2O  wKq 1OD�L(��ZH�V�NVLG�
   H2 yd O2   2 : 1 XMT��ZNTPG�KJ�L[IKGDFNK�Á�F�K�L(��ZH�V�NVLG��H yd O 
   2 : 1 XMT��ZNTPG�KJ�L[IKGDFNK�Á�ZH�V�NVLG�F�K�Z.TMO�H mrudKq 2la yd 
   O mrudKq 1la we;s ksid  
          (,l=Kq 01)

  (vii) 2H2O(l)       2H2(g)  +  O2(g)

   [H2O(l)       H2(g)  +  1
2  O2(g)]     ^iólrKh ±laùu w;HjYH fkdfõ&

 

   

9 g 
18(g molï�)

   0.5 mol            0.5 mol            0.25 mol
     (01)                 (01)                  (01) (,l=Kq 03)
 

  (viii) (a) Ag / is,ajr® / Ø��(01)
   (b) Fe / whka � KOY�(01)
   (c) AgNO3 /AgNO3, KCN / AgCN /
    LV�DMU��NKVI§�§�LV�DMU��NKVI§�§��IPGJ(LVK¸�LKNKV«�
� � � � LV�DMU��LKNKV«�F�6K�Ag+ whk ødjKhla (01)  (,l=Kq 03)

 (B) (i) X - wd.afkah mdIdK (01)  
   Y - ZMLGf��PG,G.� (01)
   Z - úm¯; mdIdK (01) (,l=Kq 03)

  (ii) (a) 2 / 2   (01)
   (b) 3 / 3   (01)      (,l=Kq 02)

  (iii) OVØ�UHCY�XGU�Q�D� � � � � � (,l=Kq 01)
         

     XTß��O .T���
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8 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

wg jk m%Yakh� I�GDUG� ZH�V� PVØL� 59%ls' fuu m%Yakhg 
,l=Kq 20la ysñ fõ'
bka 0 - 5 m%dka;rfha 56%la o  
 6 - 10 m%dka;rfha 26%la o  
 11 - 15 m%dka;rfha 14%la o 
 16 - 20 m%dka;rfha 4%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16J�MYG��QG��D�PVØL��%la jk w;r" 
ZKÇ¸OUHMNDI�ND�56%la u ,ndf.k we;af;a ,l=Kq 5g 
MYG�ZYTIMNV


11 - 15

14%

6 - 10

26%

0 - 5

56%

16 - 20

4%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfhys wkqfldgia 14la we;s w;r" 
bka wkqfldgia 7l myiq;dj 41%J�MYG�
MH�K
� ZNTIOGJLD� 7l myiq;dj 35%g 
MYG�ZYT�K
�P\LT�GM�ZYT�X�ZNTIOGJL�
(A)(vii) jk w;r tys myiq;dj 8%ls' 
P\LT�GM� MH� X� ZNTIOGJL� (A)(ii) jk 
w;r tys myiq;dj 72%ls' 

24%

35%

41%

50%

34%

51%
50%

8%

21%
20%

66%

17%

72%
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(ii) (iv)
(a)

(iii) (v) (vi) (vii)
(b)
(viii)

(c) (a) (b)
(i) (ii) (iii)

(B)

ULGKN�ÂR+GM�P�<DN�IRO�Z�ØND�59%la fuu m%Yakh f;dardf.k we;' kuq;a 56%la u ,ndf.k we;af;a 
,l=Kq 5fyda 5J�ZYTIMNV
�
  
(A)(i) ZNTIOGJL�L_\G�NVMHUf�PV�V� UH�LPKG�ZH�DI�D�47%OV
�Z�DPG¸�V��F�K�ÂR+T�D�Â�IÎRNKJ�
1GÂ��OUN�EI�ODIJ�GDY�MU���\ÌNG�ING�HN6X�WKJ�I\D� MKV
�ÂR+T�D�Â�IÎR+�ZNTM�1GÂ��MN�
EI�ODIJ�GDY�MU���N¸�OV�XJ�D��Z�DPG¸�V��F�K�ÂR+T�D�Â�IÎRNIKD���OGQND�EI�ODIJ�GDY�1GÂ��
OUN�QMJ�D�PH\Hf�V�ZMIQGD2KOD��QG�X�O��KT� �K
�IX\V���\TNT�PTMUHM�1GÂ��OU�ÂR+T�D�Â�IÎR+�
� ��ZY[� �ZKN�\G�WD�Z�ØND�ZHINGDYK�\G�OHI�GDYK�IRLJ��XND�OUN�ZKN�MU���\ÌNDMG�IR¹ND�
ZHINGDYIKD���\G�OHI�GDYIKD���LVÇMN�ZU�2�ZKNVO�P��VO�VKG�PVKMU�M<IKND��VKG��NTX��\MTUH�
ls¯ug .=reNj;d lghq;= l< hq;= h'
  
(A)(iii) wkqfldgi fmkajd we;af;a 17%O�ZYT�P\LT�GMOV
�EI�ODIJ�GDY�ZL��LVÇMN�P��VO�VKG�PV�VQ_�
� �V�� L»OU.� �VÁI¸� \HOVKGM� P�XG.M�D� NH�
� ÂR+T�D� Â�IÎRN� P�&,.M�� �� ZHINGDYK� \G�
OHI�GDYK�ZL��LVÇMN�P��VO�VKGM�J�ZÅ��� �V��ULGKNVO�L»OU.��VÁXJ�IKGXT�O��KT� �K

  
(A)(v) wkqfldgi i|yd ,nd we;s myiq;dj 20%OV
�ÂR+T�D�Â�IÎRN�O�VKGM�VIKD�OGU�K&,X�GM�E\��
kexùug .kakd l%shdudr®. ms<sn| orejkaf.a wjfndaOh m%udKj;a fkdùu fuhg fya;=jhs' ±kqu 
\G�ZMIQGD2K��QG�XJ�ZM<+�OJKT� �L¸PGRNK�OU¹ND�LVLT�L\1G�6�DMK�ZH�V�M�ZÅ��P�GIKGD�VO�
O�VKGOGUO¸�LVÇ�OV�X�MYG�IKGD�+�K
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(A)(vi)�ZNTIOGJILD���F�IKD�Z.TO�L4��K�PRN¸�OUI�N�EI�ODIJ�GDY�ZL��WOD��LD�MN�MGKT�PØXG�
ZNTPG��NVMHUf�M�\ÌNGI�N�ZH�DI�D�21%OD�PXÑ
�ULGKNVO�L4��KOVND�EfØP�D�OUN�I�GU� UH�
ZU��O�NK�OV�I¸�\HOVKGM�ZMX�QM�IPN6�KKV
�I¸�NVLG�WX�\HOVKGM�P�� .�OV�X�L_\G�MHPTU�
wNHdij, isiqka fhoùu jeo.;a nj fmfka'

(A)(vi)�ZNTIOGJILD����ODM4�P\LT�GM�21%la jqj o ta yd iïnkaO (A)(vii)�ZNTIOGJILD���F�IKD�
ÂR+T�D�Â�IÎRNIKND�L(IRN�0�M��XMT��P�XG.K��.NK�OU�ZH�DI�D�8%OD�MHNV�LTß�PVØLOV
�
Z.TO�L4��� \G� XMT��1GÂ��OU��HJ��ÂL{I¸�\TUHM� P�XG.M�D� INGÁX�IXKJ�I\D� MKV
� ÂR+T�D�
Â�IÎRNKJ�ZÅ��� �VV��ULGKNVO�L»OU.K�\TNT�PTMUHI½��VKG��P��VO�VKO�\G�0�M��XMT��ZNTPG��
PH\Hf�V�OU��IRN��R�LDOND2KOJ�ZÅ��XMT��P�XG.��.NK�OV�I¸�Z1+GLM��LVLTND�NVU��OUÂK�
hq;= h' 

(B)(ii)(a)(b) yd (iii) hk wkqfldgiaj, myiq;dj ms<sfj<ska 41%, 35% yd 24%ls' mdIdK pl%h 
L¸QND2�M��NTX�\G�ZMIQGD2K�P�XG.M�D�INGÁX�P\LT�GM�ZYT�ÁXJ�I\D� M�I½
�PG,G.�MU���
\G�PG,G.�SO�IKD���WDMG�L(IRN�ZMLD�G�PV�VQ_�U(PLJ\ND��NVRU�<O�ZGfK�1GÂ��OU¹ND�EI�NT¸�
E�HNDÁ¸�O�VKGM�VK�LVÇOV�X�MYG�MHR��D�I½
���

9 jk m%Yakh i|yd wNsu;dr®:

÷ m%ldY WmlrKj, Ndú; jk m%ldY wjhj ms<sn| wjfndaOh yd ,efnk m%;sìïnj, 
LDM1GMK�PV�VQ_�ZMIQGD2K�P�&,G�OV�X
 

¿� P�I½����OG��P�LD�GU�ZHLTØND��.NK�OV�¸�LVÇ�OUN�ZGOGUK�P�&,G�OV�X
 

¿� S�V��L»OU.�NVMHUf�M�1GÂ��OV�I¸�\HOVKGM�P�&,G�OV�X
  

¿� <OD�V�L[LD�¨�V�NVKXK�PV�VQ_�ZMIQGD2K�P�&,G�OV�X
  

¿� MU��NG[OKJ�ZÅ��L»OU.�NVMHUf�M�1GÂ��OV�I¸�\HOVKGM�P�&,G�OV�X
 

÷ wdf,dal lsrKhl .uka udr®.h fjkia jk wdldrh wkqj udOHj, jr®;kdxl w;r 
L¸QND2�GM�NVU�.K�OV�X�PV�VQ_�ZMIQGD2K�P�&,G�OV�X
  

9 m%Yakh
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9 (A) (i) :YTO UH�K
�     (,l=Kq 01)

  (ii) :�D���OGS�Z1VLG��OGS�  (,l=Kq 01)
 

  (iii) (a) v

2   = 10 (01)

    v = 20 m sï1 (01)
    fyda

    v = u + a t

    v = 0 + (10 = 2)  wdfoaYh i|yd   (01)
    v = 20 m sï1 (01) (,l=Kq 02)

   (b) ÷  S = 1
2   = v = t       fyda      S   =   1

2   = 20 = 2    (01)

      = 20 m (01)
    fyda 

    ÷  S = u t + 1
2  a t 

2

     = 0 + 12   = 10 = 2 = 2   (01)
     = 20 m (01)
    fyda 

    ÷  v 
2 = u 

2 + 2 a s

      s = v 
2 ï u 

2 
2 a

     = 20 
2 

2 = 10  (01)

     = 20 m (01)

    ÷  s = ( v  + u )  
2 t 

 

      = ( 20 + 0 )  
2 = 2  (01)

      = 20 m (01)  (,l=Kq 02)
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   (c) E
p
 = m g h    (01)

          fyda 

    úNj Yla;sh     =   ialkaOh = .=re;ajc ;ajrKh = Wi    (01)
    fyda 

    = 40 
1000   = 10 = 20   (01)

    = 8 J      (01)  (,l=Kq 02)

   (d)  ÷  E
K
 = 1

2  m v 
2
 

          fyda 
    pd,l Yla;sh     =   12   = ialkaOh = (m%fõ.h)2

    

    fyda 

    = 1
2   = 40 

1000   = 20 = 20   (01)

    = 8 J      (01) 
          fyda 

    ÷  Yla;s ixia:ß;s kshuhg wkqj 

� � � � AZ�D��X���	�Â1M�<OD�VK���  =   Aµ¸�X§JI¸��	�SG�O�<OD�VK    (01) 
    pd,l Yla;sh     = 8 J      (01) (,l=Kq 02)

   (e) Yla;s ixia:ß;s kshuh (,l=Kq 01)

  (iv) ^c,fha& jr®;kdxlh = i;H .eUqr
oDYH .eUqr 

                                           43   = 1.2
oDYH .eUqr 

   (01)

              oDYH .eUqr = 0.9 m / 90 cm   (01)

                   fyda

                                           1.33 = 1.2
oDYH .eUqr 

   (01)

              oDYH .eUqr = 0.9 m / 90 cm   (01) (,l=Kq 02)
 

 (B) (i) ZGI�GDO�OVU.�P',D*KJ��¸QO�M�Z1V�¸Q�M�P�NK�MN�NVLG� (,l=Kq 01)

  (ii) n = sin i
sin r 

    [ n  =  sin i
sin r 

 ]
     = sin 53$

sin 40$
    

                   fyda

    = 0.80
0.64

    (01)

     =   54   fyda  1.25   (01)     
(,l=Kq 02)

  (iii) wjê fldaKh      
(,l=Kq 01)

  (iv) P4U�.�Z1+ND�U�PUGMU��NK� � � � �
(,l=Kq 01)

  (v) n3 < n1 < n2   fyda  n2 > n1 > n3   fyda  n3 , n1 , n2    
(,l=Kq 02)

        
 

     
XTß��O .T���
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9 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

NM�MN�P�<DNK�I�GDUGI�N�ZH�V�PVØL�68%ls' Bg ysñ ,l=Kq 
m%udKh 20ls'
bka 0 - 5 m%dka;rfha 66%la o  
 6 - 10 m%dka;rfha 16%la o 
 11 - 15 m%dka;rfha 10%la o
 16 - 20 m%dka;rfha 8%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16J�MYG��QG��D�PVØL�8%la 
MN�Z�U��ZKÇ¸OUHMNDI�ND�66%la u ,ndf.k we;af;a 
,l=Kq 5 fyda 5J�MYG�ZYTIMNV


11 - 15

10%

6 - 10

16%
0 - 5

66%

16 - 20

8%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfhys wkqfldgia 13la we;s 
w;r" bka wkqfldgia 7la i|yd myiq;dj  
42%� I\GD� %J� MYG� MH� K
� ZNTIOGJLD�
6l myiq;dj 32%�I\GD� %J�MYG�ZYT�K
�
P\LT�GM�ZYTX�ZNTIOGJL�(B)(i) jk w;r 
P\LT�GM�MH�X�ZNTIOGJL�(A)(i) fõ'

18%

44%
47%

43%

14%

42%

25%

29%29%
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0

9 m%Yakfhys fldgia yd wkqfldgia 

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj 
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69%
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32% 29% 29%
25%

14%
18%
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(ii) (iv)
(a)

(iii)
(b) (c)

(B)
(i) (iv)(ii) (iii) (v)

(d) (e)

I1��VO�ÂR+GM�P�<DN�IRO�Z�ØND�MH�PVØLOD�PV�V� UH��VÁX�L_\G�I�GDUG�ZH�V�P�<DNK�IXKKV
�NXT�D�
82%la u ,nd we;af;a ,l=Kq 10 fyda 10J�MYG�ZYTIMNV

 
(A)(iii)(a)ys 47%l myiq;djla ,nd we;af;a m%ia;drh weiqfrka muKla fkdj fjk;a l%u wkq.ukh 
OU�P�I½�K�ILÁXJ�ZMLD�GM���ZH�V�NVLG�K

 
(A)(iii)(b), (c), (d) yd (e) wkqfldgia i|yd ,ndf.k we;af;a 32% o" 29% o" 29% o" 25% o jYfhka 
ZYT�P\LT�G�K
�S�V���<OD�V�L»OU.�PV�VQ_�M��NTX�\G�1GÂ�K�IXNDX�WDMG�IKGRG��NV¹ND��HJ��
úi£fï yelshdj m%udKj;a ke;' (A)(iii)(b) yd (c) wkqfldgiaj,g m%ia;drh Ndú; lr ms<s;=re 
�VÂK�\HOV�MTM�R�%J�LVLTND�:�DLG\�RUG�NH�
�L»OU.�1GÂ�IKD���L»OU.K�NVMHUf�M�I�GDUG�
ING�HN6X�\G��VKG�ING�V·X�NVLG��O .T� ING�H·�I�GLD� ZH�
�WILD�X�L»OU.IKD�PR�NVMHUf�
M�\ÌNGI�N�R�D��ZGIRD<�INGOV�X�R�ZYT�P\LT�GMJ�I\D� �Á�ZH�
�P�LD�GU�1GÂ�IKND�IXND�X�
L»OU.�1GÂ�IKND�R�� UHMUKG�\TNT�PTMUHI½��HJ�M�ÂLË�END�ZN� UH�M�LVLTNDJ�MHPTU��HJ��
P�XG.KOD�ÂL{XJ�ZMLD�GM��X�D�X�VND�IXX���D�DMK�X¦\UMG����\HOV�K
�WX�L[O�DP�I\GzND�
MU�2NK�OU¹ND�MHPTU�Z1+GLM��LVLTND�NVU��O��KT� �K
�
 
(A)(iii)(e) ZNTIOGJILD���25%OD�RODMG�P\LT�GM�ZYT�Á�ZH�DI�D�LVLTMGJ�<OD�V�L[LD�¨�V�NVKXK�IKIRN�
ZMLD�G�PV�VQ_�ZMIQGD2K�NVMHUf�M��H·�ING�V·X�NVLG�K
�WQHÂND�<OD�V�L[LD�¨�V�NVKXK�:�NDMN�
ÂJ�WK�IKGÅ����\HOV�\G�IKIRN�ZMLD�G�PV�VQ_�M�R�PH\Hf�V�OU�fK�KT� KV
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(B)(i) wkqfldgfia myiq;djh 14%ls' jr®;kh hkq tla mdroDYH udOHhl isg ;j;a mdroDYH 
XG2+KOJ�ZGN��M�P�NK�MN�ZGI�GDO�OVU.KO��XND�X��ZP�XNK�ÁX�QM�ZM2GU.K�MN�PØf�
b.ekaùu l< hq;= h' wNs,ïn j m;kh jk lsrK jr®;kh fkdjk nj isiqkag wjfndaO ù ke;'

(B)(ii), (iii), (iv) ZNTIOGJLDM��P\LT�GM�MH�Á�ZH�
�WX�X§JX�L� JTÅKO�INGM4M�R�WILD�MHÁXJ�
I\D� � Á� ZH�DI�D� IXX�IOGJLD� ÂINGDRFNO�O�VKGOGUO¸�LVÇ�OV�IXND�\G� dÂ��Z�D�O6¸�ZHLTØND�
PH\Hf�V�O��\HOV��LVLTNDJ�P�VKFNO�I1��VO�ÂR+G�Â,K�IOGJLD�ÁXKV


(B)(v) wkqfldgfia myiq;dj 18%ls' wdf,dal lsrKhl m;k fldaKh yd jr®;k fldaKh 
�ODÁIXND�PX.OD�MU��NG[OK�PV�VQ_�ZMIQGD2KOD��QG�HN6X�ZP\LT�K
�P�VKFNO��LU��O�X�ZHLTØND��������������������
ta ms<sn| j wjfndaOh ,efnk f,i bf.kqï - b.ekaùï l%shdj,sh ie,iqï l< hq;= h'

���MN�P�<DNK�L_\G�Z1VX�GU��

¿� YIKGDY�PV�VQ_�X4�VO��NTX�P�&,G�OV�X
 

¿� ZGI�GDO�ÂIXGDSO�YIKGDY�MH�M<IKND�1GÂ��OV�I¸�I\D� �PV�VQ_��NTX�P�&,G�OV�X
 

¿� LNDNGKOM��P��VIUGD2�L[LNDRNK�OV�I¸�\HOVKGM�P�&,G�OV�X
 

÷ Odrdfõ ;dmk M,K�IOIU\V�Q�PGN�LG2O�P�GIKGD�VO�M�P�&,G�OUN�ZGOGUK�PV�VQ_�
�NTX��P�&,G�OV�X


¿� ��ZH�V�R�D��ZNTM�I1��VO�� .G[��Â<DI�D,.K�OV�I¸�\HOVKGM�P�&,G�OV�X
 

÷ lïì oÛrhla yryd iïfm%aIKh jk úoHq;a Yla;sh m%udKd;aul j fiùfï yelshdj 
P�&,G�OV�X


���P�<DNK
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10 (A) (i) (a) 
+ <+ <

(01)

fyda
 

  
       (,l=Kq 02)
    NVMHUf�L[IOD�KJ�������O .T�01
    NVMHUf�Z����O .T�OV�XJ�������O .T�01  
 
� � � �E�� �� ZGI�GDO�ÂIXGDSO�YIKGDYK�fmr keUqre ls¯fï °" (01) bf,lafg%dak" l=yr 

iu. m%;sixfhdackh ùu (01) ksid Yla;sh wdf,dalh f,i msg fõ'
        fyda
    �� th .e,shï wdikhsâ$bkaähï fmdiamhsâ (01) jeks wr®O ikakdhl øjHj,ska 

iukaú;$vfhdavhla" ksid fmr keUqre ls¯fï ° (01) wdf,dalh msg lrhs'  
       (,l=Kq 02)
   (c) �H�VK¸�ZGLNKV«�(GaAs)
    ENDK¸�IPGLDPKV«�(InP)
    �H�VK¸�IPGLDPKV«�(GaP)
    ZH�¹NVK¸��H�VK¸�ZGLNKV«�(AlGaAs)
    �H�VK¸�ZGLNKV«�IPGLDPKV«�(GaAsP)
    ZH�¹NVK¸��H�VK¸�ENDK¸�IPGLDPKV«�(AlGaInP)
    �H�VK¸�NKV§UKV«�(GaN)
    ENDK¸��H�VK¸�NKV§UKV«�(InGaN)  
       (´kEu ixfhda. 2la i|yd)   (,l=Kq 02)

  �LL�� �� Ndú; MNDIND�ZYT�2GUGMOV


   �� ZM<+�MNDIND�ZYT�IMGD�D©K�GMOV
�ZYT�Â1M�ZND�UKOV


   �� MYG�f� �O�D�PHMH�DX�dÂ��OG�K�f� �ÁX


   �� MYG�ZYT�<OD�VKOD�MHK�ÁX�<OD�VK�L_\G�MN�ÂKRX�ZYT�ÁX
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   �� MYG�D�OGU�K&,X�K
�MYG�ZYT��GPKOD�NVPRMKV


   �� NY�D� �ÂKRX�MYG�ZYT�K
�P��VLD�GPN�ÂKRX�MYG�ZYT�K


   �� P�2GN�ÂÇ�V�LHPKTX�INGXH�V�ZMLD�GMO�QHJØ�X�VND�O�VKG�DXO�O��\HOVK


   �� P�XG.IKND�MYG�O YG�K
�PØ\U.K�P\LT�K


   �� LDÂ���E�G�OD,ÑO�M�O�VKG�DXO�I½


   �� }ULD��Ç,DOU�P�IRD<M����L4U�K�PHN��X�VND�R�O�VKG�DXO�O��\HOVK
�

  �� ZM<+�MU�.�WX�VND�X�NVPRIMN�I\KVND�MU�.�IPU\ND��OGS��PUGMU��O�ZGfK�
IK�X�ZM<+�ING�I½


  �� MYG�D��PD�VX�D�MU�.�NVO �D�OUN�QHÂND�INGPH\Hf�V�ZÌUH�PØLU���D�DMM�����
MTM�R�I\GzND�RU�<NK�I½


  �� O¸PNM�J�7IUG�D� ��I¸�\HOVKGM�ZH�V�I\KVND�MYG�Â<DMGLÅKO�K
   
   (´kEu ms<s;=re 2la i|yd)   (,l=Kq 02)

 (B) (i) R2    (01)  
   �� B f�VND�E�G�X�MH�ÁX�D��ZMX�\ULDOY�MU��0�KOVND�KTOD�ÁX�D�NVLG
    fyda 

   �� R  =  l�l
A

  L»OU.KJ�ZNTM�R2�\V�P��VIUGD2K�MYG�MH�K


          fyda 

   �� A yd B�LHL{I¸����R2  >  R1 I½��R2  = 2 R1 fõ'

    A yd C�LHL{I¸����R1  >  R3 I½��R1  = 2 R3 fõ'

    ta wkqj úYd,;u m%;sfrdaOh R2  I½��R2  = 4 R3 fõ'

     fyda 
   �� R2  = 2 R1  = 4 R3 
� � � � � � NVMHUf�I\D� M��ODÁXJ��O .T�01hs'   (,l=Kq 02)

  (ii) (a) ld,h      (,l=Kq 01)

   (b) T3  (01)
     3 MN�ZMLD�GI½���OG�K�WO�X�MTM�D�MYG�MH�IMGD�D©K�GMOD�IK�X�NVLG
         fyda 

    �� H / E  =  V 
2

R
 t  L»OU.KJ�ZNTM�MHX��GPKOD�NVPRIMNDIND�3 jk 

ZMLD�GI½���NVLG�NVMHUf�I\D� M��ODÁXJ��O .T�01 hs'    
      (,l=Kq 02)

   (c) ZYT�K���MYG�ZYT�K���T1 :,D.�DMKJ�MYG�ZYT�K
 (01)
     �� ZMLD�G�IRIOD���X�WOX�IMGD�D©K�GM�LPKN�ÂJ�P��VIUGD2K�MYG�MH�(B) 

RC�UK�� �VND�ZYT�2GUGMOD���KV
�WX�NVLG�MYG�ZYT��GPKOD�NVPRMKV


           fyda

     �� H / E  =  V 
2

R
 t  L»OU.KJ�ZNTM�ZYTX��GPKOD�NVPRMNDIND�4 jk 

� �� � � � ZMLD�GI½���K���B o`.rfha h'

             fyda
� � � � � IMGD�D©K�GM�ZMLD�G�IRIOD���X�LXGN�K
���10 V ls'
� � � � � 2GUGM�KHM4�OG�K�R�LXGN�K
���5 min  
     tfy;a  R2 ^B ys m%;sfrdaOh& > R1 ^A ys m%;sfrdaOh& fõ'
      ta wkqj B�RC�UIKD���4�ZMLD�GI½���MYG�ZYT��GPKOD�FNNK�I½
��
      1�ZMLD�GI½���MH��GPKOD�NVPRI½

� � � � � � NVMHUf�I\D� M��ODÁXJ��O .T�01hs (,l=Kq 02)
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   (d) ke; (01)
     P��VIUGD2O�GM�P��VIUGD2K�IMNLD�K�ÀM+�MU��K�ZNTM�P��VIUGD2O�GM�IMNLD�I½

�� � � � � � NVMHUf�I\D� M��ODÁXJ��O .T�01hs (,l=Kq 02) 

     

  (iii) (a) H  =  V 
2 
t

R
         (,l=Kq 01)

   (b) H  =  230 = 230 = 10 = 60
46

   (01)

      = 690 000 J / 690 kJ      (01)   (,l=Kq 02)
         

     XTß��O .T���
10 jk m%Yakh ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

oy jk m%Yakh 24%O� PVØLOD� I�GDUGI�N� ZH�
� IXX�

m%Yakhg ysñ ,l=Kq 20ls'
bka 0 - 5 m%dka;rfha 58%la o  
 6 - 10 m%dka;rfha 28%la o  
 11 - 15 m%dka;rfha 12%la o 
 16 - 20 m%dka;rfha 2%la o 
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 16 fyda 16J�MYG��QG��D�PVØL�2%la 
MN�Z�U�� ZKÇ¸OUHMNDI�ND� 58%la u ,ndf.k we;af;a 
,l=Kq 5 fyda 5J�MYG�ZYTIMNV


16 - 20

2%

0 - 5

58%
6 - 10

28%

11 - 15

12%

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

fuu m%Yakfhys wkqfldgia 12la we;s 
w;r" bka wkqfldgia 4l myiq;dj  40% 
I\GD�%J�MH�K
�ZNTIOGJLD�8l myiq;dj 
36%�I\GD�%J�MYG�ZYT�K
�P\LT�GM�ZYT�X�
wkqfldgi (A)(i)(b) jk w;r tys myiq;dj 
5%OV
�P\LT�GM�MH�X�ZNTIOGJL�(B)(ii)
(b) jk w;r tys myiq;dj 65%ls'

9%

205

36%

21%

65%

48%

29%

63%

35%

7%
5%

40%
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I1��VO�ÂR+GM�P�<DN�IRO�Z�ØND�ZYT�LVLTND�PVØLOD�PV�V� UH��VÁX�L_\G�IXX�P�<DNK�I�GDUG�ZH�V�
w;r bka 86%lau ,l=Kq ,nd we;af;a 10 fyda 10J�MYG�ZYTIMND�ÁX�L� JTÅKO���D�DMKOD�ING�I½
� 
  
(A)(i)(a) wkqfldgfia myiq;dj 40%OV
�ZGI�GDO�ÂIXGDSO�YIKGDYIKD�U(PLJ\N�ZH{I¸�O L��GM�
LVLTND�� ��INGXH�VÁX�P\LT�GM�ZYT�ÁXJ�I\D� �Á�ZH�
�U(PLJ\ND��:POU.�LX����P¹ND�\ÌNG�
�HN6I¸�ZMLD�G�L¸PGRNK�MN�PØf�O�VKGOGUO¸�LOLD�OU��PGYX�L[MU�2NK�OV�IXND�RUHMND�� ��
IXX�O L��G�MH�fKT.T�O��\HOV�K


(A)(i)(b) yd (c) j, myiq;d ms<sfj<ska 5% yd 7% I½
�IX\V���ZGI�GDO�ÂIXGDSN�YIKGDYKO�O�VKGM�
yd p - n LND³K�L(�XJ��NT��QN�L[IKGD��PV�VQ_�M�ÂXL6XJ��OD�IOIUKV
�IXK�X4�VOM�X��NTX�
PRN¸�Á�ZH�V�ZNTIOGJLD�IROOV
�IXK�Â,K�NVU�IRD<IKD�I\GD�� UH�XGU�I�GDPIRD<IKD�L_\ND�INGM4M�R�
IP�IPI�D�PX.OD�L_\ND�M�ZH�V�I\KVND�E�HNDÁI¸���� UH1M� ND�MH�ZM2GNKOD�IKGXT�INGOV�X�
fuu ;;a;ajhg fya;= ù we;' 

(A)(ii) wkqfldgfiys myiq;dj 35%OV
�WfINÅ�dÂ�IKD�1GÂ��OUN�:POU.�PV�VQ_�LVLTND�� ��ZH�V�
±kqu m%udKj;a fkdùu fuhg fya;= ù we;' ±kqu fuka u WmlrK Ndú;h ms<sn| wjfndaOh o 
ZH�V�MN�ZGOGUKJ�ÂR+G�PGY¸�LH�LT¸�OV�IXND�IXX�ÇU�M��G�X¦\UMG����\HOV�K
 

(B)(i)\V���63%O�LVLTND�PVØLOD�Â<G��X�P��VIUGD2K�I�GDUG��D��R�WD�L_\G�I\D� M��NLVªIKD�29%l 
PVØLOV
�LVLTNDJ�P��VIUGD2K�IOIU\V�Q�PGN�LG2O�PV�VQ_��NTX�P�XG.M�D�INGÁX�IXKJ�I\D� �Á�
we;' fï i|yd mj;sk ir, l%shdldrlï mx;s ldur bf.kqï - b.ekaùï l%shdj,shg we;=<;a lr 
�HN6IXND�I¸�ÇU�M��G�X¦\UMG����\HOVKV


(B)(ii)(c) j, myiq;dj 21%OV
�LNDNGKOKO�P��VIUGD2K�IOIU\V�WX�LNDNGKOIKD�f��Q�PGN�QM�
isiqka ;=< idOkh ù fkd;sîu fuhg fya;= ù we;' mx;s ldur bf.kqï - b.ekaùï l%shdj,sh ;=< 
IXX�IOGJLD�ZGMU.K�OV�XJ�P�VKFNO�LU��O�VKGOGUO¸�IKGÅ��HN6X�LG2NK�E\��NH[ÁXJ�
fya;= fõ' 

(B)(ii)(d) ys myiq;dj 36% ls' m%;sfrdaOl;dj flfrys n,mdk idOl ms<sn| isiqkaf.a ±kqj;a ùu 
m%udKj;a fkdùu fuhg fya;= ù we;' m%;sfrdaOh yd m%;sfrdaOl;dj hk ixl,am mx;s ldurh ;=< 
��E�G�PH\Hf�V�M��LU��M�ZMIQGD2�OUÁX�D��WD�L_\G�Q�PGN�LG2O�IMN�IMN�X�LG2NK�MNILD�
bf.kqï - b.ekaùï l%shdj,sh ilia ls¯u;a l< hq;= h' 

(B)(iii)(a) j, myiq;dj 20%OV
�L4���1GÂ��OU��HJ��ÂL{X�LVLTNDJ�ZP\LTÁX�IXKJ�I\D� �Á�ZH�
�
L4���E�HNDÁI¸���WDMGIKD�PRM��ZU��K�LX��Oß�(�DI�D��VK¹ND�ZMIQGD2�OUÂK�KT� �K
�

(B)(iii)(b) j, myiq;dj 9%OV
�L»OU.K��N�LVªK�R�ZGIRD<�OV�I¸���L¸X��WDOOM�J�PØMU��NK�
OV�X�PV�VQ_��NTX�P�XG.M�D�INGÁX�IXKJ�I\D� �Á�ZH�
�L»OU.�ZG<�V���HJ��ÂL{I¸���L»OU.K�
Oß�(�DI�D��VKG�WKJ�R�D��ZGIRD<�OU¹ND�PVKMIUND�PVKMU��HJ�M�ÂL{X�D��ZN� UH�M�LVLTNDJ�
�HJ��ÂL{XJ�ZMLD�GM�LH�ILN�PØf�EI�NT¸���E�HNDÁ¸�O�VKGM�VK�LH�LT¸�OV�X�D�O��KT� KV
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2.2.3��ÙÙ�P�<DN�P��KJ�PV�V� UH�LHPK6X�PV�VQ_�LXLD��NV�&,.��NV�XN�\G�IKGDFNG��

G.C.E.(O.L.) Examination - 2013

Science - Paper II 
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dM�ÂR+GM 
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 G.C.E. (O.L) Examination - 2012
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Performance in each Question
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M+4\��� USNG� P�<DN� P��IKD� P\LT�GM� MH� X� P�<DNh ù ;snqfKa ifudaOdks; m%Yakhhs' th 
68.3%ls' th 2012�MU�,KJ�MYG�4%l jr®Okhla fmkqkaï lr we;' fuys 58.7%OD�dM�ÂR+GM�P�<DNKJ�
idr®:l j ms<s;=re imhd we;' th 2012 MU�,KJ�MYG�10% jr®Okhla fmkakqï lrhs' ridhk úoHdj 
m%Yakhg 41.5%la idr®:l j ms<s;=re imhd we;;a th 2012 MU�,KJ�MYG�ZYT�X§JXOV
�I1��VO�ÂR+GM�
m%Yakh i|yd 36.3%l idr®:l;ajhla ;snqK o 2012 MU�,KJ�MYG�3%l miqnEula mj;S'

USNG�P�<DN�LH�O6I¸���dM�ÂR+GM�KJI�D�5 m%Yakhg 39.4%la o 6 m%Yakhg 57.8%la o myiq;djla we;' 

7 yd 8 m%Yak ridhk úoHdj hgf;a jk w;r tajdfha myiq;d ms<sfj<ska 34.7%la yd 38.0%ls' 
fN!;sl úoHdj m%Yak fol jk 9 yd 10 m%Yak i|yd ms<sfj<ska 37.8%la yd 30.7%l myiq;d ,nd we;'

dM�ÂR+GM�P�<DNM�J�PV�V� UH�LHPK6X�97%l muK idr®:l;ajhlska mej;=k o ridhk úoHdj 
m%Yakj,g ms<s;=re imhd we;af;a 72%O�PX.�PVØLOV
�68.5%O�PVØLOD�I1��VO�ÂR+GM�P�<DN�L_\G�
ms<s;=re imhd ;snqK o 31.5%O�PVØLOD�I1��VO�ÂR+G�P�<DN�L_\G�PV�V� UH�LPKG�NH�


  iuia;hla f,i ie,l+ úg fN!;sl úo+GM�P�<DN�I�GDUG��HN6X�D�NVMHUf�PV�V� UH�LHPK6X�D�
ZYT�LG2N�X§JXO�PM�6
�WQHÂND�EI�NT¸���E�HNDÁ¸�O�VKGM�VK�L[Â2GNK�OV�I¸���I1��VO�ÂR+G���
P�GIKGD�VO�O�VKGOGUO¸M�J�MH�ZM2GNKOD�IKGXT�O��KT� �QM�OVM�\HOV�K
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�������|P)EK�����ÖÖ�N��I

úIh fCIa;% i|yd myiq;dj 

„j

 úoHdj 

ridhk 

úoHdj 

fN!;sl 

úoHdj 

úIh fCIa;%

2013 Z
IPG
L
ALG
IP�	�Â1G�K�ÙÙ�P��IKD�Â,K�
I&,D��� L_\G� P\LT�GM� LH�O�� ÂJ� WD� WD� Â,K�
I&,D���L_\G�NVMHUf�I�L�PV�V� UH�LPKG�ZH�V�
P��V<�K�P\��PØf�I½


ifudaOdksl 68%
dM�ÂR+GM� 52%
ridhk úoHdj 38%
fN!;sl úoHdj  35%

ULGKN�ÂR+GM�\G�I1��VO�ÂR+G�Â,K�I&,D��M�J�
LGIPD&,� M� <V,+KVND� ÂLVND� dM� � ÂR+GM� Â,K�
OUH.T� MYG�D� I\GzND� ��\.K� OU� ZH�V� QM�
fmfka'

2012 jr®Ifha ridhk úoHdj i|yd myiq;dj 
43%la jk w;r th 2013 MU�,IKD���38% olajd 
ZYT�Á�ZH�
�

ridhk úoHdj yd fN!;sl úoHdj úIh 
IOGJLDM�� P\LT�GM� ZYT� X§JXO� PM�VN�
QHÂND�LVLTNDJ�ZP\LT�Â,K�IOGJLD�\ÌNGI�N�
L[O�DP�I\GzND��QGIR¹ND�NVPT.�G�MU�2NK�
jk wdldrhg bf.kqï - b.ekaùï l%shdj,sh 
ilia lr bgqlrkafka kï úoHdj úIhfha 
idOk uÜgu by< kexúh yels fõ'  

E�HNDÁ¸�O�VKGM�VIKD�ZGO'�V�1GÂ�KJ��NDNG�ZMLD�GM����L¸X��ZGO'�V�1GÂ�K�MHR��D�I½
�ZU����ODÁ¸�
�VÁXJ�MYG�WDMG�PH\Hf�V�OV�XJ�\HOVÁX�MHR��D�MN�QHÂND�WD�PV�VQ_�ZM2GNK�IKGXT�OV�X�R�MHR��D�I½
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ÖÖÖ��GMEHJ�

3. ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq yd fhdackd (

3.1 ms<s;=re iemhSfï ° ie,ls,su;a úh hq;= lreKq (

 IPGÇ�:PIRLa (

*� P�<DN�P��IKD�ZH�V�X4�VO�:PIRLD�OVKMG�I\GzND�I�DUH¸����KT� �K
�WN¸�WOD�WOD�IOGJLVND�
IOGPX.�P�<DN�L[/+GMOJ�PV�V� UH�LHPKVK�KT� �R��O XN�P�<DN�ZNVMGU�K�R��IOGPX.�
OG�KOD��HI¶�R��IOGPX.��O .T��HI¶�R��KN�OUH.T�PV�VQ_�M�LH�OV�VX�D�ÂK�KT� �Z�U�
P�<DN�I\GzND�OVKMG�NVUMT�D�ZMIQGD2KOD�ZH�V�OU�I�N�P�<DN�I�GDUG����KT� �K


*� Ù�P��IKD�P�<DNM�J�PV�V� UH�LHPK6I¸���MYG�D�NVMHUf�WOD�PV�V� UOD�I�GDUG����KT� �K
������
�M�R�PH\Hf�V�M�WOD�O�VU��O .OD�PX.OD�IKfK�KT� �K


*� ÙÙ�P��IKD�P�<DNM�J�PV�V� UH�LHPK6I¸���LHX�P�2GN�P�<DNKOD�X�Z��D�PVJTMOVND�ZGU¸1�O��
hq;= h'

*� NVMHUf�\G�PH\Hf�V�Z�D�ZO UHM�VND�PV�V� UH��VÂK�KT� �K


*� ZKÇ¸OUHI�D�Â1G��Z[OK�LHX�PVJTMO�X�ZÅ��LD�GNIKD��VÂK�KT� �K


*� P�<DN�Z[O�\G�ZNTIOGJLD�NVMHUf�M��VÂK�KT� �K


*� NV<D���IOª�PV�V� UH��VÁXJ�ZM<+�ZMLD�GM����fU�!�ÂLD�U�ZH� ��D�INGOV�X�IXND�X�
ÂLD�UG�DXO�PV�V� UH�LHPKVK�KT� �ZMLD�GM����IOª�PV�V� UH�LHPK6X�R�INGO��KT� �K


*� P�<DNK�ZLG�ZH�V�ZGOGUK�ZNTM��U�OGNTO���M�\G�Â<DI�D,.G�DXO�M�OUH.T�EfØP�D�O��
hq;= h'

* II MN�P�<DN�P��KJ�PV�V� UH��VÁI¸���P�2GN�P�<DNK�KJI�D�ZH�V�ZNTIOGJLD�LVK�D��I\GzND�
OVKMG�Q�G�WOD�WOD�ZNTIOGJLJ�ZÅ��E�ODO����PV�V� U�PX.OD��VÂK�KT� �K


*� �HJ�M�J�PV�V� UH�LHPK6I¸���OG�K�NVLV�PØf�O�XNGOU.K�OU��HN6XJ�M��Q�G����
hq;= h'

*� PV�V� UH��VÁI¸���XON�fKU�1GÂ��OV�IXND�MH�OVK�KT� �K


*� PV�V� UH��VÁI¸���U� �L\�IOG��PGJ�P(ND�1GÂ��OV�IXND�MH�OVK�KT� �K


*� PV�V� UH�P���ZH¹oI¸���WOD�P�<DNKOJ�ZÅ��PV�V� UH�WOJ�I�GNT�MN�ILD�LVK��X�PVJT�
PV�VIM�J��QG��fND��HJ��HLVK�KT� �K


 úfYaI Wmfoia (

*� ÂR+GM�Â,KIKD�1GÂ��MN�PGØ1G,VO�IKÇ¸�ZÅ��LD�GNM��1GÂ��O��KT� �K
�

*� U(PLJ\ND�ZH_VK�KT� �ZMLD�GM���WDMG�PH\Hf�V�M�ZH_�N¸�O��KT� �K


*� �.NK�OV�¸M����WOD�WOD�PVKMU�PH\Hf�V�M�L_\ND�O��KT� �K


*� ZM<+�LD�GNM����NVMHUf�M�WDOO�1GÂ��O��KT� �K


*� ÂR+G�DXO�NGX�\G�L[IOD��IKGRG��HN6I¸���L¸X��ZGOGU�1GÂ��O��KT� �K


*� ULGKNVO�L»OU.��VÂK�KT� �ZMLD�GM���L(X�ÂJ�X�WDMG�� �V��OU��ODÂK�KT� �K


*� P��LD�GU�ZH_6I¸���x yd y  ZOD,�NVMHUf�M�N¸�O��KT� �Z�U�ZM<+�ZMLD�GM��WDOO�R�
i|yka l< hq;= h'
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�
�
� EI�NT¸�\G�b.ekaùï l%shdj,sh ms<sn| woyia yd fhdackd (

*� ÂR+GM� KNT� �NTX�NVPRMN�O�VKGÅXKOV
� WK� PM�VN� K¸�LVRD´ND� PV�VQ_� M�OUNT� �QN�
LTP�&,GOG��NV�&,.�\G�WX�NV�&,.M�J�ZU��M�D�QMOD��QG�XJ�I�GYNHI�N�MGR�KN�
OUH.T�IRO�X�X��UË�PM�VN�O�VKGÅXKOV
�PØLUK�PV�VQ_�M�¹NVLG�� ��PM�VN�O � \�IK�D�
�GU�OVO�I�L�I�GDOK�PV�VQ_�M�ÂXLV�VX�DÁX�\G�I�DUH¸�HN6X�KNGf�O�VKGM�VM��P��V0�KOD�
f,i úoHd;aul ±kqu ksrka;rfhka fjkia ùug ,la fõ' úoHd;aul ±kqu" f,dalfha 
IQGI\GD�¹NVLTND�� ��PM�VN�LGXGN+�M+M\GUIKD�1GÂ��MN��NTIXND�7¶QJ�KNDNOV
�

*� ÂR+G� Z2+GPNIKD� P�2GN� EI�NT¸� NVXMT¸� I�L� O�VKGOG��DMK� PV�VQ_� M4� ZMIQGD2K��
úoHd;aul f;dr;=re" úoHd;aul wdl,am" úoHd;aul reÑl;ajh" úoHd;aul w.h ls¯ï" 
ÂR+G�DXO�LG&,U�GM��ÂR+GI½�ZGSGU�2U�X�KN�I¸�NVPT.�G�LVLTND�IM���¦G�OU��X�
ie,lsh yels h' isiqkag by; ksmqK;d <Ûd lr.; yels wdldrhg úoHd .=rejrhd úoHdj 
b.ekaùu l< hq;= h'

*� ÂR+G�DXO� �NTX� �I¸� �� ZINOD� Â,KKND\V� �� IXND� ING� M� %J� MYG�D� X� :��� O�X�����������
ZNT�XNK�O��KT� �I½
�ÂR+GM�E�HNDÁI¸�X4�VO�PUXGU��K�MNDIND�úoHdfõ l%shdj,sh 
ms<sn| yqrejla isiqka ;=< we;s lrùuhs' úoHd;aul l%uh"�ZGU¸1O�NV�&,.K��ZNTXGNK��
O�DPV��I�GYN�G��HN6X��O�DPV��P�&,GM��R�D��L\�I�GU� UH�Â<DI�D,.K��NHM��P�&,G�
fldg ks.ukj,g meñ”u hk m%Odk mshjrj,ska hqla; h' .=rejrhdf.a ldr®hh jkafka 
ÂR+GI½�O�VKGM�VK�\ÌNGI�N�WK�ÂR+GM�EI�N6I¸���1GÂ��O��KT� �ZGOGUK�LVLTNDJ�\TUH�
OUÁXKV
�WD�7LDILD�ÂR+G�DXO�O�XK�1GÂ�KJ�D��HJ��ÂL{XJ�D�LVLT\T�IKGXT�IM�V
�����

*� ÂR+GM�E�HNDÁI¸���� UH�XGU�I�GDPIRD<M��X¦�IPNDÁX�7LDILD�� UH1M�G�ÂLVND�:���
O�XI½R� ZNTMU��NK�OUI�N�1GÂ��OV�X�� LGU��O�EI�NT¸� E�HNDÁ¸� MHYPV�VIM�OJ�
I\D� �MNT�ZH�
�PND�V�OGXUK�� ��LVÇ�MN�LGXGN+�EI�NT¸�O�VKGM�VK�IXND�X�O.DYGK¸�
O�VKGOGUO¸��ÂR+G�GU�� ��LVÇ�IOIUN�P�&,.��I&,D���MHY��M+GP'�V��I&,D���SGØOG��ÂR+G�
P�RU�<N�ZG��O�VKGM�V�UG<VKOD�IXX�Â,KK�\G�L¸QND2�M�ZH�
�I¸�LHX�OJKT�D�O���X�
LVLTNDI�D�:PØX�\G�NVMHUf�L\1G�6�DMK�ZH�V�MN�I�L�XG2+�1GÂ�K��Z�D\Å�QH�6X�LVÇ�
OV�X�MHNV�ZMLD�G�L_\G�R�EY�L�L¹ND�� UHMUKG�ÂLVND��X�EI�NT¸�E�HNDÁ¸�O�VKGM�VK�
ilid .; hq;= h' 

* úoHdfõ yuq jk fndfyduhla úhqla; ixl,am wjfndaO lr .ekSug YsIHhdg yels jkqfha 
WDMG�I�GY�NH[ÁXJ�X4�VO�PRNX�LHPIKN�ÂÂ2�X4�VO�L[O�DP�Â³X�D�I�L�LG2NK�
ls¯ug yd fhda.H f,i bf.kqï wdOdrl Ndú; lrñka fmr ±kqu yd w;a±lSï úuiqug 
�OD�OU��HN6XJ�ZMLD�GM��IXND�K


*� PND�V�OGXU�EI�NT¸�O�VKGM�VIKND��QN��NTX�\G�ZMIQGD2K�MYG�D�P�� .�OV�X�L_\G�
ÂR+G�GU� � �� LVÇ� IOIUN� P�&,.� R�� Oß�(�D�� � �� I�GYN�N� L[O�DP� LV�VK¸� R�
1GÂ�G�OV�X� LTÇLT� I½
� L4���� L»OU.�� U(PLJ\ND� \G� \XTMN� Zß�D� MSN�LHX� ÂJ� X�
Oß�(�DI�D��VÁX�� ZH{X�O��KT� � K
�L4���1GÂ��OU��HJ��ÂL_N�ÂJ�� UHMUKG�ÂLVND�
P�XT�M�Oß�(�DI�D��HJ�M�PVKMU�M<IKND�ÂLË�IRMNT�M�LVLTMGJ�WK�ÂL{XJ�ZMLD�GM�
�X�MYG�MHR��D�I½
�ÂR+G�GU�� ��LVÇIOIUN�P�&,.M����D�PND�V�OGXU�� ��LVÇ�OUN�
P�GIKGD�VO�O�VKGOGUO¸M����D�\HOV�LHX�ÂJ�X�WOD�WOD�ZM<+�GMJ�ZÅ��IKGD�+�:POU.�
PX.OD�1GÂ��OV�XJ�\TUH�O��KT� �K
�WILD�X�WDMG�PØ\U.IKD����XGI�D�IXND�X�WX 
:POU.M��R�ZGU&,GM�PV�VQ_�M�ÂXLV�VX�D�ÁI¸�\TUHM�LVLTNDJ��X�MHR��D�I½
�O�VKGOGUO¸�
L_\G� ZÅ�� :POU.� INGXH�V� ÂJ� �� ÂO�DP� :POU.�1GÂ��OUI�G�D� ZÅ��NVK¹��
WmlrK ms<sn| ±kqj;a ls¯u jeo.;a fõ'
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*� L¸X��L[IOD���L¸X��WDOO��L4���\G�NVMHUf�U(PLJ\ND�1GÂ��OV�XJ�D�WDMG�NVMHUf�M�
N¸�OV�XJ�D�W\V���L¸X����V�ZNT�ukh ls̄ ug;a ie,ls,su;a úh hq;=hs'

*� PND�V� OGXUK� � �� � UHMUKGI�D� Z´&,.K� KJI�D� ÂÂ2� EI�NT¸� O�X� 7LDILD� �NTX��������
,nd.ekSfï wjia:d iïmdokh l< hq;= fõ' iyfhda.h" iqyo;dj" kdhl;ajh" wka whg 
�UH�OV�X��ZND�X��EML6X�MHNV�� .G[��MH�fKT.T�MN�I�L�EI�NT¸�ZMLD�G�L¸PGRNK�
l< hq;= h'

*� E�HNDÁI¸�O�X�1GÂ�IKD���ÂR+G�Â,KJ�ZK�D�P�2GN�I&,D��M��WN¸�I1��VO��dM��ULGKN�
KN�I&,D��M��Â,K�OUH.T�\HOV�LHX�ZMLD�GMO�X�LIXGD2GNV��M�IKGÅ��HN6XJ�OJKT� �
OV�X�MYG�LTÇLT�K
�WX�VND�ÂÇ\TUH��ND�NKOD�RUHMND�� ��I�GY�NH�6IXND��U�OGNTO���M�
ms<s;=re ,sùug yelshdj ,efnkq we;'  

*� P�<DN�P��K�7LDILD�ÂXL6XJ��OD�OUN�ZH�H¸�Â,K�OUH.T��PH\Hf�V�OV�X�L[&,VPD��I�L�
RODMG��VQT.�R�E�HNDÁI¸���WDMG�NVMHUf�M�P4U�.�ÂXLTXOD�L\V��M�IKGÅ��HN6XJ�:NNDÇ�
ùu b;d jeo.;a fõ'


