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mwpKfk;

 fy;tpg; nghJj; juhjug; gj;jpu cau; jug; guPl;irahdJ ,yq;ifapd; rpNu\;l 

,ilepiyf; fy;tpapd; ,Wjpr; rhd;wpjo;g; guPl;irahFk;. rpNu\;l ,ilepiyf;  fy;tpapd; ,Wjpapy; 

khztu;fspd; milT kl;lj;ijr; rhd;Wg;gLj;jy; ,g; guPl;irapd; Kf;fpa Nehf;fhf ,Ue;j NghJk; 

Njrpa gy;fiyf;fofq;fs;> NtW fy;tp kw;Wk; njhopy; gapw;rp epWtdq;fs;> Njrpa fy;tpapay; 

fy;Y}upfs; vd;gtw;Wf;Fj; jifikahNdhiuj; njupT nra;jYk; ,g;guPl;irapd; ngWNgWfspd; 

mbg;gilapy; ,lk;ngWtjhy; milTg; guPl;irahfTk; Nju;Tg; guPl;irahfTk; f.ngh.j (c.ju)g; 

guPl;ir kpfTk; Kf;fpaj;Jtk; tha;e;j jd;ikiag; ngWfpwJ. NkYk; %d;whk; epiyapy; njhopypy; 

gpuNtrpg;gjw;fhd jifikia rhd;Wg;gLj;Jk; guPl;irahfTk; ,J Vw;Wf;nfhs;sg;gLfpd;wJ. ,g;NghJ 

,g;guPl;irf;fhf 2014 Mk; Mz;by; 207304 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 40072 tiuapyhd 

jdpg;gl;l guPl;rhu;j;jpfSk; Njhw;wpapUe;jdu;.

 ,g;guPl;irapy; cau; milT kl;lj;ijg; ngWtjw;fhf khztu;fSk; mtu;fspd; vjpu;ghu;g;Gfis 

epiwT nra;tjw;fhf Mrpupau;fSk; ngw;NwhUk; ngupJk; Kaw;rp nra;fpd;wdu;. ,e;j kjpg;gPl;L 

mwpf;ifia mtu;fspd; me;j vjpu;ghu;g;Gf;fis epiwNtw;Wtjw;F cjTk; nghUl;Nl ,yq;ifg; 

guPl;irj; jpizf;fsk; jahupj;Js;sJ. ,e;j kjpg;gPl;L mwpf;ifapy; cs;slf;fg;gl;l jfty;fs; 

guPl;iria vjpu;ghu;j;jpUg;Nghu;> Mrpupau;fs;;> mjpgu;fs;;> Mrpupa MNyhrfu;fs;> ghlg; nghWg;Gf; fy;tpg; 

gzpg;ghsu;fs;> ngw;Nwhu;> fy;tp Ma;thsu;fs; midtUf;Fk; gad;gLk; vd;gjpy; Iakpy;iy.

 ,e;j kjpg;gPl;L mwpf;if I, II, III vd %d;W gFjpfisf; nfhz;Ls;sJ.

 f.ngh.j (c.ju) ngsjpftpay; ghlj;jpd; Nehf;fk;> ghl milT gw;wpa jfty;fs; ,e;j 

mwpf;ifapd; gFjp I ,y; mlq;fpAs;sJ. ,g;gFjpapy; ghlj;jpw;F Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if> 

mtu;fs; juq;fisg; ngw;Ws;s tpjk;> khtl;l kl;lj;jpy; ghlrhiyg; guPl;rhu;j;jpfs; juq;fisg; 

ngw;Ws;s tpjk;> tFg;ghapilf;Nfw;g Gs;spfspd; guk;gy; Mfpa ghl milT gw;wpa Gs;sptpguj; 

jfty;fSk; ngsjpftpay; ghlj;jpd; tpdhg;gj;jpuk; I, II vd;gtw;wpy; tpdhf;fs; njupT nra;ag;gl;l tpjk;> 
mt;tpdhf;fSf;Fk; mt;tpdhf;fspd; gFjpfSf;Fk; Gs;spfs; ngw;Ws;s tpjk; vd;gd gw;wp tpupthff; 

Fwpg;gpLk; ghl milT gw;wpa gFg;gha;Tk; cs;slf;fg;gl;Ls;sd. f.ngh.j (c.ju) - 2014 guPl;irapy; 

ngsjpftpay; ghlj;jpd; tpdhg;gj;jpuk; I, II vd;gtw;Wf;fhd tpdhf;fs; mt;tpdhf;fSf;F guPl;rhu;j;jpfs; 

tpilfs; mspj;jpUe;jik gw;wpa jfty;fs; ,e;j mwpf;ifapd; gFjp II ,y; mlq;fpAs;sd. mjpy; 

tpdhg;gj;jpuk; I, II vd;gtw;wpd; tpdhf;fSf;F vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilfs; 

mspj;jik gw;wpa mtjhdpg;Gf;fs;> KbTfs;> ghl milit Nkk;gLj;Jtjw;fhd MNyhridfs; 

vd;gdTk; cs;slf;fg;gl;Ls;sd. 

 ,yq;ifg; guPl;irj; jpizf;fsj;jpd; Ma;T mgptpUj;jpf; fpis %yk; tpilj;jhs; kjpg;gPl;by; 

<Lgl;l gpujk guPl;rfu;> Nkyjpf gpujk guPl;rfu;> cjtpg; guPl;rfu;fs; MfpNahuhy; Kd;itf;fg;gl;l 

jfty;fs;> mtjhdpg;Gfs;> fUj;Jfs;> MNyhridfs;> kuG uPjpahd Nrhjidf; Nfhl;ghL (Classical 
Testing Theory) kw;Wk;  cUg;gbj; Jyq;fy; Nfhl;ghL (Item Response Theory) vd;gtw;iwg; gad;gLj;jp 

guPl;rhu;j;jpfspd; Jyq;fy;fisg; gFg;gha;T nra;jypD}lhfg; ngwg;gl;l jfty;fs; vd;gd ,e;j 

mwpf;ifia jahupg;gjw;F Mjhukhff; nfhs;sg;gl;Ls;sd. 

 tpdhg;gj;jpuj;jpYs;s xt;nthU tpdhTf;Fk; tpilaspf;Fk;NghJ guPl;rhu;j;jpfs; ftdj;jpy; 

nfhs;s Ntz;ba tplaq;fs;> fw;wy;-fw;gpj;jy; gzpfs; gw;wpa fUj;Jfs;> MNyhridfs; vd;gdTk; 

,e;j mwpf;ifapy; gFjp III ,y; mlq;fpAs;sd. gy;NtW Nju;r;rpfs;> mj;Nju;r;rp kl;lq;fis 

mZFtjw;fhd fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;fikf;Fk; tpjk; vd;gd njhlu;ghf ,e;j 

mwpf;ifahdJ ngupJk; Jiz GupAk; vd ek;Gfpd;Nwd;. vjpu;fhyj;jpy; njhFf;fg;gLk; kjpg;gPl;L 

mwpf;iffspd; gz;Gj;juj;ij Nkk;gLj;jf; $ba gad;jUk; fUj;Jfs;> MNyhridfs; vd;gtw;iw 

vq;fSf;Fr; rku;g;gpf;FkhW md;Gld; Nfl;Lf; nfhs;fpNwd;. 

 ,e;j mwpf;ifiaj; jahupg;gjw;Fj; Njitahd jfty;fis toq;fpa gpujk guPl;rfu;fs;> Nkyjpf 

gpujk guPl;rfu;fs;> cjtpg; guPl;rfu;fs;> Mu;tj;Jld; gq;fspg;G toq;fpa FO cWg;gpdu;fs;> nghWg;Gld; 

flikahw;wpa ,yq;ifg; guPl;irj; jpizf;fs mYtyu;fs;> gzpf;FOtpdu; MfpNahUf;Fk; mr;rpl;L 

toq;fpa ,yq;ifg; guPl;irj; jpizf;fsj;jpd; mr;rfj; jiyikajpfhup cl;gl gzpf;FOtpdUf;Fk; 

,j;njhFg;Gf;fhd epjp mDruiz toq;fpa vjpu;fhy mwpit ikakhff; nfhz;L ghlrhiyf; 

fy;tpKiwikia kPsikf;Fk; nraw;wpl;lj;Jf;Fk; (TSEP - WB) vdJ kdkhu;e;j ed;wpia njuptpj;Jf; 

nfhs;fpd;Nwd;.  
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gFjp I

1. ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

 1.1   ghlf; Fwpf;Nfhs;fs;
 

,g;ghlnewp Kbtile;jJk; khztd; 

1. njhopDl;g cyfpy; jd;dk;gpf;if cs;stdhf tho;tjw;Fg; NghJkhd mwpitAk; 

tpsf;fj;ijAk; ngWthd;

2. jpdrup tho;tpy; tpQ;Qhd Kiwapaypd; gad;ghl;ilAk; mjd; tiuaiwfisAk; 

,dq;fhZk; mNjNtis mtw;wpd; gad;ghLfisAk; kjpg;ghd;.

3. jpdrup tho;tpy; ngsjpftpaiyf; fw;gjw;Fk; gad;gLj;Jtjw;Fk; cupa 

Mw;wy;fisAk; jpwd;fisAk; tpUj;jp nra;thd;. 

4. nrk;ik>  Ez;ik> Gwtaj;jd;ik> tpku;rdtpay;G> njhlf;f Mw;wy;>  Mf;fj;jpwd; 

vd;Dk; ngsjpftpaYld; njhlu;Ggl;l kdg;ghq;Ffis cUthf;Fthd;. 

5. Rw;whlYf;Ff; fhl;Lk; ftdj;ijAk; Mu;tj;ijAk; Nkk;gLj;Jthd;.

6. ifahl;rpj; jpwd;fs;> mtjhdpg;Gfs;> gupNrhjidKiwj; jpwd;fs; Mfpatw;Wld; 

ngsjpf tpQ;Qhdpfs; gad;gLj;Jk; cgfuzq;fisg; gw;wpj; jhdhfNt 

mDgtq;fisg; ngWthd;.
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1.2 guPl;rhu;j;jpfspd; ghl milT njhlu;ghd vz; jfty;fs; 

  

 1.2.1 ghlj;jpw;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if

  

nkhop ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;;fsk; 47918 11531 59449

jkpo; 8221 1452 9673

Mq;;fpyk; 2921 500 3421

nkhj;jk;  59060 13483 72543

      ml;ltiz 1

  

 1.2.2 guPl;rhu;j;jpfs; juq;fisg; ngw;w tpjk;

     

    

 juk;

 ghlrhiyg; guPl;rhu;j;jp   jdpg;gl;l guPl;rhu;j;jp

nkhj;jk;  rjtPjk;

vz;zpf;if   rjtPjk; vz;zpf;if    rjtPjk;

A 1883 3.19 352 2.61 2235 3.08

B 3957 6.70 1277 9.47 5234 7.22

C 10805 18.29 3085 22.88 13890 19.15

S 23443 39.69 5304 39.34 28747 39.63

F 18972 32.12 3465 25.70 22437 30.93

nkhj;jk; 59060 100.00 13483 100.00 72543 100.00

 
   ml;ltiz 2
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1.2.3  khtl;lq;fs; mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg; guPl;rhu;j;jpfs; 

juq;fs; ngw;Ws;s tpjk;:  

khtl;lk;

N
j
h
w
;w
pa
t
u
; 

v
z
;z
pf
;i
f
 

kpfr; rpwe;j 

rpj;jp (A)
ngw;wtu; 

  

tpNrl

jpwikr; 
rpj;jp (B)
ngw;wtu; 

jpwikr; 
rpj;jp (C)
ngw;wtu; 

rhjhuz

rpj;jp (S) 
ngw;wtu; 

 

rpj;jp 

(A+B+C+S) 

ngw;wtu;

rpj;jp
ailahjtu; 

(F)      

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

1. nfhOk;G 5724 277 4.84 465 8.12 1173 20.49 2204 38.50 4119 71.96 1605 28.04

2. fk;g`h 3289 101 3.07 201 6.11 539 16.39 1247 37.91 2088 63.48 1201 36.52

2. fSj;Jiw 1996 38 1.90 98 4.91 292 14.63 798 39.98 1226 61.42 770 38.58

4. fz;b 2479 87 3.51 132 5.32 428 17.27 1020 41.15 1667 67.24 812 32.76

5. khj;jis 623 9 1.44 27 4.33 90 14.45 260 41.73 386 61.96 237 38.04

6. Etnuypah 799 10 1.25 32 4.01 85 10.64 311 38.92 438 54.82 361 45.18

7. fhyp 2434 64 2.63 115 4.72 349 14.34 919 37.76 1447 59.45 987 40.55

8. khj;jiw 1916 57 2.97 87 4.54 263 13.73 713 37.21 1120 58.46 796 41.54

9. mk;ghe;Njhl;il 1320 21 1.59 41 3.11 156 11.82 540 40.91 758 57.42 562 42.58

10. aho;g;;ghzk; 1387 58 4.18 99 7.14 231 16.65 499 35.98 887 63.95 500 36.05

11. fpspnehr;rp 136 2 1.47 11 8.09 22 16.18 47 34.56 82 60.29 54 39.71

12. kd;dhu; 150 1 0.67 4 2.67 17 11.33 67 44.67 89 59.33 61 40.67

13. tTdpah 225 6 2.67 14 6.22 40 17.78 93 41.33 153 68.00 72 32.00

14. Ky;iyj;jPt[ 145 0 0.00 1 0.69 10 6.90 48 33.10 59 40.69 86 59.31

15. kl;lf;fsg;G 609 24 3.94 41 6.73 99 16.26 254 41.71 418 68.64 191 31.36

16. mk;ghiw 1012 15 1.48 53 5.24 148 14.62 420 41.50 636 62.85 376 37.15

17. jpUNfhzkiy 434 16 3.69 18 4.15 52 11.98 155 35.71 241 55.53 193 44.47

18. FUehfy; 2797 58 2.07 103 3.68 392 14.02 1126 40.26 1679 60.03 1118 39.97

19. Gj;jsk; 860 32 3.72 40 4.65 135 15.70 346 40.23 553 64.30 307 35.70

20. mDuhjGuk; 1001 13 1.30 32 3.20 127 12.69 371 37.06 543 54.25 458 45.75

21. nghyd;dWit 453 4 0.88 10 2.21 69 15.23 184 40.62 267 58.94 186 41.06

22. gJis 1353 24 1.77 49 3.62 183 13.53 557 41.17 813 60.09 540 39.91

23. nkhduhfiy 487 2 0.41 10 2.05 42 8.62 172 35.32 226 46.41 261 53.59

24. ,uj;jpdGup 1463 31 2.12 64 4.37 224 15.31 564 38.55 883 60.36 580 39.64
25. Nffhiy 1326 23 1.73 56 4.22 178 13.42 537 40.50 794 59.88 532 40.12

nkhj;jk; 34418 973 2.83 1803 5.24 5344 15.53 13452 39.08 21572 62.68 37.32

ml;ltiz 3
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1.2.4 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk; 

tFg;ghapil kPbwd; rjtPj kPbwd; jpus; kPbwd;
rjtPj 

jpus; kPbwd;

91 - 100 16 0.02 72543 100.00

81 - 90 690 0.95 72527 99.98

71 - 80 3237 4.46 71837 99.03

61 - 70 6535 9.01 68600 94.56

51 - 60 9636 13.28 62065 85.56

41 - 50 14015 19.32 52429 72.27

31 - 40 17860 24.62 38424 52.97

21 - 30 15944 21.98 20554 28.33

11 - 20 4528 6.24 4610 6.35

01 - 10 79 0.11 82 0.11

00 - 00 3 0.00 3 0.00
 

ml;ltiz 4

xt;nthU tFg;ghapilapYk; khztu;fs; Gs;spfisg; ngw;Ws;s tpjk; ml;ltiz 4 ,y; 
fhzg;gLfpd;wJ. cjhuzkhf tFg;ghapil 31 − 40 ,y; Gs;spfisg; ngw;Ws;s vz;zpf;if 

17860 MFk;. mJ ,g;ghlj;Jf;Fj; Njhw;wpa khztu;fspd; vz;zpf;ifapy; 24.62% MFk;. 
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1.3  ghl milT  gw;wpa gFg;gha;T
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1.3.2  tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;l tpjk;
tpdhj;jhs; II ,y; xt;nthU tpdhitAk; 

njupe;njLj;Js;s khztu;fspd; rjtPjk; ,t;tiugpy; 

fhl;lg;gl;Ls;sJ.  

,q;F 1-4 tiuahd tpdhf;fs; fl;lha 

tpdhf;fshf ,Ue;jNghJk; rpW njhifapdu; 

fl;lha tpdhf;fisf;$lj; njupT nra;atpy;iy. 

,t;tpdhTf;F tpilaspj;Njhu; 98% MFk;. 

 gFjp B apd; 5-10 tiuahd tpdhf;fSs; 

mjpfkhNdhu; 7 Mk; tpdhitj; njupT 

nra;jpUe;jJld; 9(B) tpdhitr; rpW njhifapdu; 

njupT nra;jpUe;jdu;. ,tw;iw KiwNa 80%, 24% 
,du; njupT nra;Js;sdu;. 

tiuG 2 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

tpdh ,yf;fk;

r
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t
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k
;

gFjp A gFjp B

f.ngh.j. (c.j.)g; guPl;ir - 2014
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gFjp II

2 tpdhf;fSk; mtw;wpw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;

2.1  tpdhj;jhs; I ck; mjw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd tptuq;fSk;;

 2.1.1  tpdhj;jhs; I - fl;likg;G 

Ú Neuk; :- 2 kzpj;jpahyk;.     

Ú 5 njupTfisf; nfhz;l 50 gy;Nju;T tpdhf;fs;. 

Ú vy;yh tpdhf;fSf;Fk; tpil vOJjy; vjpu;ghu;f;fg;gLk;.

Ú  xt;nthU tpdhtpd; rupahd tpilf;Fk; 02 Gs;spfs; tPjk; nkhj;jg; 

 Gs;spfs; 100 MFk;..
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2.1.2  tpdhj;jhs; I
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2.1.3 tpdhj;jhs;; I - vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 
 

 

  
 tpdh  tpil tpdh tpil  
 ,yf;fk;   ,yf;fk;   
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 5

 3

 3

 4

 5
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3

1

1
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1

4
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2
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3

5
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2
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3

2

5
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1

All

1

All

3

4

3

5

       xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100. 
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2.1.4 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; gw;wpa mtjhdpg;Gfs; 

 (ghl myfpw;Nfw;g)   
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f.ngh.j. (c.ju)g; guPl;ir -  2015
01  -  ngsjpftpay; - tpdhj;jhs; I  
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All All

ghl myF 

tpdhf;fspd; 

vz;zpf;if
mjpAau; ,yFj;jd;ik kpff; Fiwe;j ,yFj;jd;ik 

tpdh ,yFj;jd;ik tpdh ,yFj;jd;ik 

1.
ngsjpff; 

fzpaq;fSk; 

mstPLfSk;
2 1 80% 2 72%

2. nghwpapay; 12 15 76% 39 22%

3. miyTfSk; 

miyfSk; 
9 18 80% 19 39%

4. ntg;gg; 

ngsjpftpay;
5 13 69% 31 9%

5. <u;g;Gg; Gyq;fs; 1 45 37% - -

6. epiykpd; Gyq;fs; 3 7 43% 12 17%

7. Xl;l kpd;dpay; 4 6 71% 48 30%

8. kpd;fhe;jtpay; 5 30 53% 29 29%

9. ,yj;jpudpay; 3 33 52% 34 24%

10.
rlg;nghUspd; 

nghwpKiw 

,ay;Gfs;
3 36 59% 35 17%
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f.ngh.j. (c.j.)g; guPl;ir -  2014
01  -  ngsjpftpay;

tpdhj;jhs; I  ,d; xt;nthU ghl myfpdJk; ,yFjd;ik

  
  tpdhj;jhs; I ,d; xt;Nthu; myfpdJk; ,yFj;jd;ikiaf; fUJk;NghJ $Ljyhd 

,yFj;jd;ikahfpa  76%  ngsjpff; fzpaq;fSk; mstPLfSk; myfpw;F cupaJ. mt; myfpd; 

fPo; ,U tpdhf;fs; khj;jpuk; Nfl;fg;gl;bUf;Fk; mNj Ntis mt;tpdhTk; Xu; ,yFthd tpdh 

Mifahy; ,yFj;jd;ik Xu; cau; ngWkhdj;ijg; ngWtjw;Ff; fhuzkhFk;. $ba ,yFjd;ikiaf; 

nfhz;l tpdhthf 30% ,t; myfpd; fPo; cs;s 1 Mk; tpdh fhzg;gLfpd;wJ.  

  Fiwe;jgl;r ,yFjd;ik> mjhtJ 28% MdJ epiykpd; Gyq;fs; vd;Dk; myfpw;F 

cupaJ. ,t;tyfpd; fPo; 3 tpdhf;fs; Nfl;fg;gl;bUf;Fk; mNj Ntis mt;tpdhf;fspd; cau;e;jgl;r 

,yFjd;ik 43% Mf ,Uf;Fk; mNj Ntis Fiwe;jgl;r ,yFjd;ik 17% MFk;. ,t;tyfpd; 

fPo; ghltpla tpsf;fk; eyptile;jpUg;gjhfj; njupfpd;wJ. 

  Vida ghl myFfspd; fPo; ,yFjd;ik 37% njhlf;fk; 59% tiuAs;s tPr;rpy; gue;Js;sJ. 
nghwpapay; myfpd; fPo; $Ljyhd vz;zpf;ifapyhd tpdhf;fs;> mjhtJ 12 tpdhf;fSk; 

miyTfSk; miyfSk; vd;Dk; myfpd; fPo; 9 tpdhf;fSk; ntg;gg; ngsjpftpay; vDk; myfpd; 

fPo; 5 tpdhf;fSk; ,lk;ngw;Ws;sd. nghwpapay; myfpw;Fg; ghl myFfspd; ,yFjd;ik 45% 

MFk;. 
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2.1.5 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd mtjhdpg;Gfs;> 

KbGfs;> MNyhridfs;

 tpdhj;jhs; I ,d; ,yFjd;ik cau;ngWkhdj;ijf; fhl;Lk; tpdh vz;fs; 1 ck; 18 ck; 

MFk;. ,t;tpdhf;fspd; ,yFjd;ik 80% MFk;. tpdh 1 MdJ mbg;gilf; Nfhl;ghLfis tpsq;fpf; 

nfhs;sy; gw;wpa tpdhthf ,Uf;Fk; mNj Ntis tpdh 18 MdJ xypr; nrwpT kl;lk; gw;wpa 

tpdhf;fspy; gupr;rag;gl;l gpd;du; kdf;fzpjkhfj; jPu;f;fj;jf;f tpdhthFk;. mjw;Ff; fhuzk; khztu; 

milT kl;lk; Xu; cau; kl;lj;jpy; ,Ug;gjhFk;.

2,  3, 6, 15 Mfpa tpdhf;fspd; ,yFjd;ikfs; 70% ,w;Fk; 80% ,w;FkpilNa cs;sd. ,t;tpdhf;fs; 

mbg;gilf; Nfhl;ghLfspd; %yKk; vspa fzpg;Gfspd; %yKk; tpilfs; ngwg;glj;jf;f tpdhf;fshf 

,Uj;jy; milT Xu; cau; kl;lj;jpy; ,Ug;gjw;Ff; fhuzkhFk;. 

khztu;fspy; 9% vd;Dk; Fiwe;jgl;rr; rupahd Jyq;fy; rjtPjk; tpdh 31 ,w;Ff; fpilj;Js;sJ. 
tiuigg; gFg;gha;T nra;tjw;fhd khztu;fspd; Mw;wy; Nghd;W ju;f;fpf;Fk; Mw;wy; eyptiljy; 

Fiwe;j milT kl;lk; ,Ug;gjw;Ff; fhuzkhFk;. 12, 35Mfpa tpdhf;fspd; ,yFjd;ikr; Rl;bfs; 17% 

MFk;. Fiwflj;jpfspy; gad;gLk; (gypj) Vw;wk; ,y;iy vd;gij ,dq;fhzhik tpdh 12 ,d; milT 

Fiwtjw;Ff; fhuzkhFk;. mt;thNw tpdh 35 ,y; jfL MdJ Fohapd; eLNt ,Oj;Jf; nfhz;L 

nry;yg;gLfpd;wikahy; cau;> jho; jputg; gilfs; ,uz;bYk; gpRf;F tpirfs; gpuNahfpf;fg;gLfpd;wd 

vd;gij tpsq;fpf; nfhz;buhik Fiwe;j Jyq;fisf; fhl;lg;glf; fhuzkhFk;.

8, 10, 29, 34, 37, 39, 50 Mfpa tpdhf;fspd; milT kl;lk; 20% ,w;Fk; 30% ,w;Fk; ,ilg;gl;l 

Fiwe;j ngWkhdj;ij cilaJ. tpdh 10 ,y; rupahf tiuigg; gFg;gha;T nra;ahik Nghd;W tpdh 
8 ,y; cUtpd; rkr;rPiuf; fUjpg; gpur;rpidiaj; jPu;f;fyhk; vd;gij ,dq;fhzhikahy; milT kl;lk; 

Fiwe;Js;sJ. 29, 34, 37, 39, 50 Mfpa tpdhf;fspy; gpur;rpidf;Nfw;gf; Nfhl;ghLfis khztu;fSf;F 

tpsf;fhik ,yFjd;ik Fiwtjw;Ff; fhuzkhf ,Ue;Js;sJ. milT kl;lk; 40% ,w;Fk; 50% 

,w;FkpilNa mike;j tpdhf;fspd; vz;zpf;if 13 MFk;. ,yFjd;ikr; Rl;b 50% If; fle;j 

tpdhf;fspd; vz;zpf;if 18 MFk;.

tpdhj;jhspd; tpdhf;fisr; rupahf thrpj;J tpsq;fpf; nfhs;tjd; %yKk; jUf;fuPjpahd rpe;jidapd; 

%yKk; milT kl;lj;ij Nkk;gLj;jyhk;. mt;thNw xt;Nthu; myfpw;Fk; cupa Nfhl;ghLfSf;Nfw;gg;  

gapw;rpfisr; nra;jy;> tiuGfis tiuaWj;jy; vd;gd gw;wp khztu;fSf;F tpsf;fj;ij mspj;jy; 

Ntz;Lk;. ,jw;F Mrpupau;fspd; topfhl;ly; mtrpakhFk;. mt;thNw jpdrup tho;tpy; mDgtg;gLk; 

epfo;r;rpfisg; ngsjpftpaypd; Nfhl;ghLfSld; njhlu;GgLj;jp mtw;iwg; gw;wpr; rpe;jpg;gjw;F 

khztu;fis topg;gLj;jy; Ntz;Lk;. 
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2.1.6  tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; tpilfs; njupe;njLf;fg;gl;Ls;s    

 tpjk; - rjtPj mbg;gilapy;   

tpdh 

,yf;fk;

rupahd 

tpil 
xt;nthU tpiliaAk; njupe;njLj;Js;s khztu;fspd; rjtPjk;

1 2 3 4 5 Missing 
1 5 7% 3% 5% 5% 80% 0
2 3 1% 5% 72% 4% 18% 0
3 3 12% 4% 70% 4% 10% 0
4 4 5% 15% 11% 65% 4% 0
5 5 3% 15% 27% 13% 41% 1
6 4 6% 7% 10% 71% 5% 1
7 3 17% 15% 43% 12% 12% 1
8 1 24% 19% 25% 14% 17% 1
9 1 64% 16% 8% 9% 2% 1
10 1 25% 20% 28% 22% 5% 0
11 4 7% 28% 11% 45% 8% 1
12 2 4% 17% 61% 9% 8% 1
13 4 8% 2% 19% 70% 1% 0
14 2 15% 37% 17% 22% 9% 0
15 4 9% 4% 5% 76% 6% 0
16 2 6% 66% 16% 7% 4% 1
17 5 5% 27% 15% 7% 45% 1
18 4 4% 6% 8% 80% 2% 0
19 1 39% 12% 13% 31% 4% 1
20 3 7% 9% 41% 15% 27% 1
21 2 15% 46% 16% 11% 11% 1
22 2 19% 43% 18% 7% 12% 1
23 3 5% 22% 43% 8% 22% 0
24 3 7% 17% 64% 7% 5% 0
25 1 47% 9% 11% 15% 17% 1
26 4 12% 14% 21% 42% 10% 1
27 1 37% 18% 12% 17% 15% 1
28 2 8% 47% 20% 19% 5% 1
29 1 29% 25% 18% 17% 10% 1
30 2 9% 53% 21% 10% 6% 1
31 2 15% 9% 27% 9% 39% 1
32 4 8% 15% 18% 42% 15% 2
33 5 9% 9% 19% 10% 52% 1
34 3 11% 18% 25% 25% 19% 2
35 5 10% 12% 34% 25% 17% 2
36 5 9% 12% 10% 9% 59% 1
37 2 7% 28% 19% 15% 29% 2
38 4 13% 7% 12% 46% 21% 1
39 3 15% 4% 22% 13% 45% 1
40 2 22% 37% 17% 12% 11% 1
41 5 3% 6% 17% 21% 53% 0
42 2 2% 36% 9% 33% 19% 1
43 1 43% 16% 18% 16% 6% 1
44 1 25% 16% 21% 18% 18% 2
45 1 37% 28% 11% 17% 6% 1
46 1 15% 29% 20% 16% 18% 2
47 3 8% 14% 54% 15% 8% 1
48 4 7% 20% 19% 33% 19% 2
49 3 18% 20% 33% 15% 12% 2
50 5 15% 27% 15% 13% 29% 1
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2.2 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;;

2.2.1  tpdhj;jhs; II - fl;likg;G

Neuk; 03 kzpj;jpahyq;fs;. nkhj;jk; 100 Gs;spfs; 

,t;tpdhj;jhs; mikg;Gf; fl;Liu> fl;Liu tif vd ,uz;L gFjpfisf; 

nfhz;lJ. 

gFjp A : ehd;F mikg;Gf; fl;Liu tif tpdhf;fs;. vy;yh 

tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. xU tpdhtpd; rupahd 

tpilf;F 10 Gs;spfs; tPjk; nkhj;jk; 40 Gs;spfs;.

gFjp B : MW fl;Liu tif tpdhf;fs;. ehd;F tpdhf;fSf;F tpil 

vOj Ntz;Lk;. xU tpdhTf;F 15 Gs;spfs; tPjk; nkhj;jk; 

60 Gs;spfs;.

       nkhj;jg; Gs;spiaf; fzpj;jy; - gFjp A =  40

  gFjp B =  60

        tpdhj;jhs; II ,d; nkhj;jg; Gs;spfs; =  100
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2'2'2  tpdhj;jhs; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 

njhlu;ghd mtjhdpg;Gfs;> KbTfs;> MNyhridfs;

Ú tpdhj;jhs; ̊ ˚ ,w;F tpilaspj;jy; gw;wpa mtjhdpg;Gfs; 2, 3, 4.1, 4.2, 4.3 vd;Dk; tiuGfisf; 

nfhz;L jahupf;fg;gl;Ls;sd. 

A mikg;Gf; fl;Liu

Ntzpau; ,Lf;Fkhdpapy; g+r;rpa tO cs;sjh vd rupghu;j;jy; my;yJ ntspj;jhilfs; 

xd;Wld; xd;W njhLifAWk; tiu efu;j;jp ,U mstpilfspYs;s g+r;rpa thrpg;Gf;fs; xNu 

Neu;Nfhl;bYs;sjh vd ghu;j;jy;  ''''''''''''''''''''''''''' (01 Gs;sp)

 

        

d  = M
V

my;yJ mlu;j;jp  =  
jpzpT

fdtsT ''''''''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)

   

 1. g+r;rpa tO thrpg;G

 2. nfhs;fyj;jpd; Mok;

 3. nfhs;fyj;jpd; cauk; (ntsp/ cs; ePsk;)    ''''''''''''''''''''''''''''''''''''''''''''''' (01 Gs;sp)
 

  ,q;F g+r;rpa tOtpid ,jpy; juhJ gFjp (d) ,Ys;s ml;ltizapy; epuy; 4 ,y; 

Fwpg;gplg;gl;bUe;jhy; ,g;Gs;spia toq;fTk;
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0.02 

2.02 2.00 

1.60 

3.00 

3.52 

1.62 

3.02 

3.54

g+r;rpa tO thrpg;G

Ntsp tpl;lk;

cs; tpl;lk;

Mok;

cauk;

fPo;tUkhW Gs;spfis toq;Ff.

rupahd g+uz ml;ltizf;F     ''''''''''''''''''''''' (04 Gs;spfs;)
epuy; 2: Fiwe;jJ rupahd %d;W thrpg;Gf;fSf;F   ''''''''''''''''''''''' (01 Gs;spfs;)
epuy; 3: epuy; 2 ,d; thrpg;gpypUe;J g+r;rpa thrpg;ig rupahf fopj;J

   Fiwe;jJ %d;W thrpg;Gf;fs; rupahapUg;gpd; '''''''''''''''''''''' (01 Gs;spfs;)
epuy; 4: nghUj;jkhd thrpg;GfSld; nghUe;jf; $ba rupahd mstpilfspd; 

  Fiwe;jJ %d;W ngau;fs; ,Ug;gpd;  '''''''''''''''''''''' (01 Gs;spfs;)
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3 
 

 rupahd g+uz ml;ltizf;F                  ................................. (04) 
          my;yJ ,y;yhtpbd; fPo;tUkhW Gs;spfis toq;Ff. 

 epuy; 2: Fiwe;jJ rupahd %d;W thrpg;Gf;fSf;F ..........................  (01) 
epuy; 3: epuy; 2 ,d; thrpg;gpypUe;J g+r;rpa thrpg;ig rupahf fopj;J 

Fiwe;jJ %d;W thrpg;Gf;fs; rupahapUg;gpd;     ..........................  (01) 
epuy; 4: nghUj;jkhd thrpg;GfSld; nghUe;jf; $ba rupahd 
mstpilfspd; Fiwe;jJ %d;W ngau;fs; ,Ug;gpd;    ................  (01) 
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NkYs;s njhlu;G xd;Wf;F          .................... (01) 
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 V  my;yJ 
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 V  

  V = 4.8 cm3       ..................... (01)  
 

NkYs;s njhlu;G xd;Wf;F

  

d = 9.6
4.8

gcm−3

d = 2000kgcm−3
               ......................... (01)

29%

......................... (01)
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1 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

Kjyhk; tpdh fl;lha tpdhthf mike;jhYk; 

98% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 24%
3 - 5  Gs;sp Mapilapy; 39% 
6 - 7  Gs;sp Mapilapy; 21%
8 - 10 Gs;sp; Mapilapy; 16% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 16% Mdtu;fs; Mtu;. 24% Mdtu;fs; 

2 ,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

8 - 10

16%

6 - 7

21%

3 - 5

39%

0 - 2

24%

,t;tpdh 6 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 4 cggFjpfspd; 

,yFj;jd;ik 50% ,Yk; 

Nkw;gl;lJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(f) MtNjhL mjd; 

,yFj;jd;ik 15% 

MFk;. ,yFj;jd;ik 

kpff; $ba cggFjp 

(b) MtNjhL mjd; 

,yFj;jd;ik 89% 

MFk;.

-15-

G.C.E.(A.L.)Examination - 2014

Physics - Paper II (Part A)
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  1 Mk; tpdhtpd; cggFjpfs;

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

(a) 
 0
10

20

30

40

50

60

70
80

90

100

77% 
89% 

53% 

28% 

15% 

51% 

(b) (c) (d) (e) (f) 

tpdh 1 ,y; 89% ,yFjd;ik cs;s cggFjp (b) MFk;. ,jw;Ff; fhuzk; ,q;F             

mlu;j;jp = jpzpT / fdtsT vd;Dk; vspa njhlu;Gilik vjpu;ghu;f;fg;gl;likahFk;. mLj;jjhf 

,yFjd;ik $ba cggFjp (a) Mf ,Uf;Fk; mNj Ntis mjd; ,yFjd;ik 77% MFk;. 

Ntzpau; ,Lf;fpapd; g+r;rpa tO gw;wpg; gy khztu;fs; mwpe;Js;sdu; vd;gij ,jd; %yk; 

mwpayhk;. 

cggFjp (f) ,w;F Fiwe;j ,yFjd;ik ngwg;gl;Ls;s mNj Ntis mJ 15% vd;Dk; 

ngWkhdkhFk;. ,jpy; (e) ,d; tpil jtwhf ,Ue;jik ,yFjd;ik Fiwtjw;Ff; fhuzkhFk;. 

cggFjp (e) ,d; ,yFjd;ik 28% vd;Dk; Fiwthd ngWkhdkhFk;. mjpy; fdtsitf; 

fhz;gjw;F thrpg;Gfisg; gpujpapl;Lf; fzpg;Gfisr; nra;tjw;fhd Mw;wy; khztu;fspd; 

milT kl;lk; Fiwthf ,Ug;gjw;Ff; fhuzkhFk;. Vida cggFjpfSf;F 50% ,Yk; $ba 

,yFjd;ik cs;sJ. 
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kl;lk; : A   …………………………………. (01)
fhuzq;fs; :

(i)  nfhs;fyj;jpd; Rtupd; kPJ ePuhtp xLq;Ftijf; Fiwg;gjw;F

 my;yJ

 nfhs;fyj;jpd; tspf;F ntspf;fhl;lg;gLk; gug;ig ,opthf;f

(ii)  gupNrhjid KOtJk; ntg;gkhf;Fk; %yfk; mkpo;e;jpUg;gij cWjpg;gLj;j

(iii)  Mtpapd; jpzpit msg;gjpy; cau; nrk;ikiag; ngWtjw;F

(iv)  gy mstPLfisg; ngw KbAk;

  VjhtJ ,U rupahd fhuzq;fSf;F ..................................... (01)

Nkw;fhTifahYk; fjpu;tPRifapdhYk; (flj;jypdhYk;) ntg;g ,og;ig Fiwg;gjw;F

  ..................................... (01
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,ay;G: jil / jilj;jpwd; ntg;gepiyAld; FiwAk;.
my;yJ

,ay;G: (kpd;) flj;jhW / flj;Jjpwd; ntg;gepiyAld; mjpfupf;Fk;

 

5 
 

 kl;lk; : A     …………………………………. (01)  
 fhuzq;fs; : 

(i) nfhs;fyj;jpd; Rtupd; kPJ ePuhtp xLq;Ftijf; Fiwg;gjw;F 
my;yJ 

nfhs;fyj;jpd; tspf;F ntspf;fhl;lg;gLk; gug;ig ,opthf;f 

(ii)  gupNrhjid KOtJk; ntg;gkhf;Fk; %yfk; mkpo;e;jpUg;gij 
cWjpg;gLj;j 

(iii)  Mtpapd; jpzpit msg;gjpy; cau; nrk;ikiag; ngWtjw;F 
(iv) gy mstPLfisg; ngw KbAk;     

    VjhtJ ,U rupahd fhuzq;fSf;F ….. (01) 

Nkw;fhTifahYk; fjpu;tPRifapdhYk; (flj;jypdhYk;) ntg;g ,og;ig 
Fiwg;gjw;F                                       ………………. (01) 

,ay;G: jil/ jilj;jpwd; ntg;gepiyAld; FiwAk;. 
my;yJ 

,ay;G: (kpd;) flj;jhW/ flj;Jjpwd; ntg;gepiyAld; mjpfupf;Fk; 

                                                              .………………. (01) 

  
 (     )              my;yJ           

(     )
         …….……. (01) 

 
         

(     )
  

    

  / (     ) ,d; ,opT jpzpT = 10 (fpuhk;) ………………. (01) 
(tpil fpNyhfpuhkpy; jug;ggl;bUe;jhy; myF fl;lhakhf   
Fwpf;fg;gl;bUf;f Ntz;Lk;) 

  5 
 

 kl;lk; : A     …………………………………. (01)  
 fhuzq;fs; : 

(i) nfhs;fyj;jpd; Rtupd; kPJ ePuhtp xLq;Ftijf; Fiwg;gjw;F 
my;yJ 

nfhs;fyj;jpd; tspf;F ntspf;fhl;lg;gLk; gug;ig ,opthf;f 

(ii)  gupNrhjid KOtJk; ntg;gkhf;Fk; %yfk; mkpo;e;jpUg;gij 
cWjpg;gLj;j 

(iii)  Mtpapd; jpzpit msg;gjpy; cau; nrk;ikiag; ngWtjw;F 
(iv) gy mstPLfisg; ngw KbAk;     

    VjhtJ ,U rupahd fhuzq;fSf;F ….. (01) 

Nkw;fhTifahYk; fjpu;tPRifapdhYk; (flj;jypdhYk;) ntg;g ,og;ig 
Fiwg;gjw;F                                       ………………. (01) 

,ay;G: jil/ jilj;jpwd; ntg;gepiyAld; FiwAk;. 
my;yJ 

,ay;G: (kpd;) flj;jhW/ flj;Jjpwd; ntg;gepiyAld; mjpfupf;Fk; 

                                                              .………………. (01) 

  
 (     )              my;yJ           

(     )
         …….……. (01) 

 
         

(     )
  

    

  / (     ) ,d; ,opT jpzpT = 10 (fpuhk;) ………………. (01) 
(tpil fpNyhfpuhkpy; jug;ggl;bUe;jhy; myF fl;lhakhf   
Fwpf;fg;gl;bUf;f Ntz;Lk;) 

  

 ,d; ,opT jpzpT = 10 (fpuhk;) ..................(01)
(tpil fpNyhfpuhkpy; jug;ggl;bUe;jhy; myF fl;lhakhf Fwpf;fg;gl;bUf;f Ntz;Lk;)

 

   

6 
 

 

        (     )    
  

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

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

 
 
 

       (     )  (  )   

     gbj;jpwd;   (      )   
  

(   )      my;yJ gbj;jpwd;   (      )(   )   …… (01) 

 

                    
  

     
 

          
       
     

  
 
              

        
 
 
                                                   …… (01) 

  

6 
 

 

        (     )    
  

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

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

 
 
 

       (     )  (  )   

     gbj;jpwd;   (      )   
  

(   )      my;yJ gbj;jpwd;   (      )(   )   …… (01) 

 

                    
  

     
 

          
       
     

  
 
              

        
 
 
                                                   …… (01) 
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        (     )    
  

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

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

 
 
 

       (     )  (  )   

     gbj;jpwd;   (      )   
  

(   )      my;yJ gbj;jpwd;   (      )(   )   …… (01) 

 

                    
  

     
 

          
       
     

  
 
              

        
 
 
                                                   …… (01) 

  

gbj;jpwd; my;yJ gbj;jpwd;
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2 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

 
10 Gs;spfis cupa ,uz;lhk; tpdh fl;lha 

tpdhthf ,Ue;jhYk; 98% khztu;fNs 

tpilaspj;Js;sdu;.

 0 - 2  Gs;sp Mapilapy; 49%
 3 - 5  Gs;sp Mapilapy; 31% 
 6 - 7  Gs;sp Mapilapy; 16%
 8 - 10 Gs;sp; Mapilapy;   4% 
Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 4% Mdtu;fs; Mtu;. 49% Mdtu;fs; 

2 ,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdh 7 cg gFjpfisf; 

nfhz;lJ. mtw;Ws; 

1 MtJ cggFjpapd; 

,yFj;jd;ik 50% ,Yk; 

$baJ.. ,yFj;jd;ik 

kpff; Fiwe;j cg 

gFjp (c) MFk;. mjd; 

,yFj;jd;ik 7% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (e)(i) MtNjhL 

mjd; ,yFj;jd;ik 53% 

MFk;.

,
y
F
j
d
;i
k

  2 Mk; tpdhtpd; cggFjpfs;

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik
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30% 
20% 

7% 

39% 
27% 30% 

53% 

(b) (c) (d) 
(i) (ii) 

(e) (f) 

,t;tpdhtpd; cggFjp (e) (i) ,w;F 53% ,yFjd;ik ,Uf;Fk; mNjNtis mjpy; Xu; mstPl;bd; 

gpd;d tO gw;wpa njhlu;Gilikia Neubahf vOjpg; gpujpapl;L> tpiliag; ngwj;jf;fjhf 

,Ue;jJ. mjpy; (e) (ii) ,w;F (e) (i) ,y; ngw;w tpiliag; gpujpapl;L tpiliag; ngwj;jf;fjhf 
,Ue;j mNj Ntis rf;jp> tY> Neuk; Mfpatw;Wf;fpilNa cs;s njhlu;Gilik gw;wpa milT 

kl;lk; Fiwe;jikahy; ,yFjd;ik 39% Mf mike;jJ. mJ cggFjp (e) (i) ,Yk; 14% 

FiwthFk;. 

tpdhtpd; gFjp (e),d; ,yFjd;ik 7% Mf ,Ug;gjw;F ntg;ge;jilir gw;wp khztu;fspd; 

milT kl;lk; Fiwthf ,Uj;jy; fhuzkhFk;. Vida cggFjpfSf;F milT kl;lk; 29% 

,w;Fk; 39% ,w;FkpilNa cs;sJ. 

Ma;T$lj;jpy; nra;ag;gLk; xU gupNrhjid gw;wpf; Nfl;fg;gl;bUf;Fk;NghJ mjid mwpe;j 

tplaq;fSld; nghUj;jkhf;Ftjd; milT kl;lk; FiwthFk;. mt;TggFjpfs; xt;nthd;wpdJk; 

,yFjd;ik 53% ,Yk; Fiwthf ,Ug;gjd; %yk; ,J njspthfpd;wJ. NkYk; fw;w Nfhl;ghLfis 

ve;jnthU gpuNahfj;jpw;Fk; gad;gLj;Jtjw;fhd Mw;wy; gw;wpa milT kl;lj;ij Nkk;gLj;Jtjd; 

%yk; ,yFjd;ikiaf; $l;lyhk;.
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(i)  njhiyfhl;b
(ii)  mupa Nkir

   ,uz;Lk; rupahf ,Ue;jhy;…………………(01)

FWf;Ff;fk;gp njspthf Njhd;Wk;tiu ghu;itj;Jz;il Kd;gpd;dhf mirj;jy;   

 …………………(01)

nghUspd; njspthd tpk;gk; Njhd;WkhW njhiyfhl;bia nrg;gk; nra;jy; ……(01)

njhiyfhl;bahdJ Neu;tupirahf;fpf;F NeNu nfhz;L tug;gl;L gpstpd; njspthd 

tpk;gk; FWf;Ff;fk;gpapy; Njhd;Wk; tiu njhiy fhl;bapD}L Nehf;fp Neu;tupirahf;fpia 

nrg;gk; nra;jy; …………………(01)

Neu;tupirahf;fp

Gs;spfis toq;Fk;NghJ fPo;tUtdtw;iw ghu;f;fTk;

1.  MN (Gs;spapl;l NfhL) ,w;F nrq;Fj;jhf PQ (my;yJ QRmy;yJ RP) ,Uf;FkhW  
 mupak; PQR I mupa Nkirapy; tiujy;

2.  cr;rp P (or Q or R) ,w;F mUfpYs;s ,U Nkw;gug;gpy; Neu;tupirahf;fpapypUe;J tUk;  

 xsp gLkhWk; mupaNkirapd; ikaj;jpw;F mUNf cr;rp P(or Q or R) ,Uf;FkhW 
 tiujy;        …………………(01)
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\

   
rupahd fjpu;g; glk; (fjpu; rkr;rPuhf ,Uf;fkhW tiue;J Fiwe;jJ xU 

mk;Gf;FwpahtJ tiuag;gl;bUj;jy; Ntz;Lk;)  …………………(01)

,opT tpyfy; Nfhzk;
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4 (b) ,y; fhl;lg;gl;l tpk;gj;jpw;Fk; epiyf;Fj;J FWf;Ff; fk;gpf;Fk;

,ilNa 4 (c) ,y; tpk;g epiyapUg;gpd; Vw;Wf; nfhs;sTk;]
,U epiyfSk; rupahf ,Ue;jhy;………………..………………… (01)
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

%d;whk; tpdh fl;lha tpdhthf mike;jhYk; 

98% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 36%
3 - 5  Gs;sp Mapilapy; 35% 
6 - 7  Gs;sp Mapilapy; 19%
8 - 10 Gs;sp; Mapilapy; 10% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 10% Mdtu;fs; Mtu;. 36% Mdtu;fs; 

2 ,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

 
,t;tpdh 10 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 6 cggFjpfspd; 

,yFj;jd;ik 40% ,Yk; 

$baJ.. ,yFj;jd;ik 

kpff; Fiwe;j cg 

gFjp (g) MFk;. mjd; 

,yFj;jd;ik 11% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (f) MtNjhL 

mjd; ,yFj;jd;ik 

56% MFk;.
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F
j
;j
d
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k

3 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

(a) 
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52% 53% 

28% 29% 

15% 
11% 

48% 
41% 40% 

56% 

(b) (c) (d) 
(i) (ii) (iii) (i) (ii) 

(e) (f) (g) 

Ma;$lj;jpy; fl;lhak; nra;ag;gLk; xU gupNrhjidahf ,Ue;jNghjpYk; mjpy; cau;e;jgl;r 

,yFjd;ikia milaj;jf;fjhf ,Ue;Jk; 8-10 Gs;spfisg; ngw;w khztu;fspd; vz;zpf;ifapd; 

rjtPjk; 10% MFk;. 

,t;tpdhtpd; cau;e;jgl;r ,yFjd;ik 56% MFk;. mJ cggFjp (f) ,w;fhFk;. KwpTr; Rl;b 

gw;wpa rkd;ghL mjpy; Nfl;fg;gl;Ls;sJ. Mdhy; rkd;ghl;bw;Fj; jug;gl;Ls;s ngWkhdq;fisg; 

gpujpapl;L tpilfisg; ngWtjw;fhd Mw;wy; gw;wpa  milTkl;lk; Fiwjy; cggFjp (g) 
,d; ,yFjd;ik 11% Mf ,Ug;gjd; %yk; njspthfpd;wJ. mJ ,t;TggFjpapd; Fiwe;jgl;r 

,yFjd;ikahFk;.

RUf;Fk; Mw;wiy tpUj;jp nra;tjw;F khztu;fis NkYk; Cf;Ftpf;f Ntz;Lk;. 50% ,Yk; 

$ba ,yFjd;ik cs;s 3 cggFjpfs; cs;sd. (a), (b), (c) Mfpa cggFjpfspd; %yk; 

cgfuzj;jpd; gad;ghL gw;wpa mwpT Nghjpf;fg;gl;lhYk; mjd; ,yFjd;ik 50% ,w;Ff; fpl;l 

cs;sJ. khztu;fs; gupNrhjidiar; nra;Ak;NghJ cgfuzq;fis nraw;gLj;Jk; tpjk; gw;wpa 

jpwidg; ngw Ntz;Lk;.
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V ,w;Fk; A ,w;Fk; ,ilapy; I ck; I ck; Fwpf;fhJ> NkNy fhl;lg;gl;lthW 

g+uzg;gLj;jg;gl;l Rw;W tupg;glj;jpw;F    …………..…..……. (01)

mk;gpau;khdpapdJk; Nthy;w;WkhdpapdJk; Kbtplq;fs; ,uz;bw;Fk; FWf;Nf  

+ ck; − ck; Fwpj;Jf; fhl;lg;gl;bUg;gpd;  …………..…..……. (01)

NkYs;s Vjhtnjhd;Wf;F (,uz;L ngauPLfSk; rupahapd;) .........……. (01)
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cau; kpd;Ndhl;lk;:

,opT kpd;Ndhl;lk; :

njupT:  15 mA
fhuzk;: cau; nrk;ikahd mstPLfisf; nfhLf;Fk; my;yJ

 thrpg;Gf;fs; jpUj;jkhf ,Uf;Fk; my;yJ tO / gpd;d tO rpwpjhf ,Uf;Fk; my;yJ 

mstpilapy; ngupa gFjpia ghtpf;Fk;

 (rupahd njupTf;Fk; jug;gLk; xU fhuzj;jpw;Fk;)  …………..…..……. (01)

(1) thrpg;gpd; ngWkhdk;: 4.3 V

(2) mstPl;by; cau;e;j gl;r kjpg;gPl;L tO: 0.05 (,uz;Lk; rupahapd;) …..(01)

(01 Gs;sp)

(01 Gs;sp)
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NkYs;sthW Kiwahf mr;Rf;fis njupT nra;J myifg; ngaupLtjw;F

  …………..…..……. (01)
vy;yhj; juTg; Gs;spfisf; Fwpg;gjw;F …………..…..……. (01)
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4 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;
 

ehd;fhk;; tpdh fl;lha tpdhthf mike;jhYk; 

98% Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 35%
3 - 5  Gs;sp Mapilapy; 39% 
6 - 7  Gs;sp Mapilapy; 17%
8 - 10 Gs;sp; Mapilapy; 9% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 9% Mdtu;fs; Mtu;. 35% Mdtu;fs; 

2 ,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdh 10 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 4 cggFjpfspd; 

,yFj;jd;ik 42% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cg 

gFjp (f) MFk;. mjd; 

,yFj;jd;ik 5% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (a) (ii) ck;  (e)
(i) 1 ck; MtNjhL mjd; 

,yFj;jd;ik 60% MFk;.

m
y
i
q;
dj

 

4 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

(a) 

 0
10
20
30
40
50

60
70

80
90

100

60% 

14% 

57% 

28% 23% 
15% 

5% 

60% 

18% 

42% 

(b) (c) (d) 
(i) 

1 2 
(ii) (i) (ii) 

(e) (f) 

Xl;l kpd;dpaypy; Xk; tpjp njhlu;ghd xU tpdhthfpa ,jpy; (a) (ii), (e) (i) Mfpa cggFjpfSf;F 

,yFjd;ik 60% msT cau;e;jgl;r ,yFjd;ik fhl;lg;gl;Ls;sJ. Rw;Wld; cgfuzq;fs; 

njhLf;fg;gLk; Kbtplq;fs; gw;wpa milTkl;lk; gFjp (a)(i) ,dhYk; xU thrpg;ig thrpj;jy; 

gw;wpa milT kl;lk; gFjp (e)(i) ,dhYk; Nrhjpf;fg;gl;Ls;sd. 

cggFjp (f) ,w;F ,yFjd;ik 5% msT Fiwe;jgl;rg; ngWkhdj;jpy; cs;sJ. Nthy;w;Wkhdpiaj; 

jilAld; rkhe;jukhfj; njhLf;f Ntz;Lk; vd;gij mwpahjpUj;jy; ,q;F milT kl;lk; 

Fiwe;jgl;rkhf ,Ug;gjw;Ff; fhuzkhFk;.

cggFjp (b) ,d; ,yFjd;ik 14% Mf ,Ug;gjw;F Ma;$lj;jpy; gad;gLj;jg;gLk; 

cgfuzq;fisr; Rw;Wld; rupahf ,izj;jy; gw;wpa milT kl;lk; Fiwe;jgl;rkhf ,Uj;jy; 

fhuzkhFk;.

Xl;l kpd;dpaYld; njhlu;Ggl;l nra;Kiwg; gupNrhjidfis Ma;$lj;jpy; nra;jy; Nghd;W 

khztu;fspd; %yk; kpd; Rw;Wfis mikf;fr; nra;jy;> mtu;fSf;F mjidg; gw;wpa tpsf;fj;ij 

mspj;jy; Mfpatw;wpd; %yk; khztu;fis Xu; cau; milT kl;lj;ij milar; nra;ayhk;. 
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gFjp B - fl;Liu
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5.      
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdh fl;lha tpdhthf ,y;yhjpUe;jNghjpYk;  

44% guPl;rhu;j;jpfs; tpilaspf;f Kbaw;rpj;Js;sdu;. 

,t;tpdhtpw;fhd Gs;sp 15 MFk;. 

0 - 3  Gs;sp Mapilapy; 54%
4 - 7  Gs;sp Mapilapy; 23% 
8 - 11  Gs;sp Mapilapy; 15%
12 - 15 Gs;sp; Mapilapy; 8% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 8% Md guPl;rhu;j;jpfs; 12 my;yJ 

12 ,Yk; $ba Gs;spfisg; ngw;Ws;sdu;. 54% 
Mdtu;fs; 3 my;yJ 3 ,Yk; Fiwthd Gs;spfisg; 

ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdhtpy; 10 cggFjpfs; 

cs;sd. ,tw;Ws; 3 
cggFjpfs; 41% ,Yk; 

$ba ,yFjd;ikiaf; 

nfhz;Ls;sJ. cggFjp (a)
(iv)  Fiwe;j ,yFjd;ik 

nfhz;Ls;sJ. ,J 19% 
MFk;. cggFjp (a)(i) MdJ 

$ba ,yFjd;ikahd 

tpdhthtJld; mJ 66% 
If; nfhz;Ls;sJ. 

,
y
F
j
;j
d
;i
k

5 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

(i) (i) 
 0
10

20

30
40
50

60
70
80

90
100

66% 

41% 

19% 

31% 32% 32% 

20% 20% 

34% 

54% 

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

,t;tpdh nghwpapay; myfpd; tpirj; jpUg;gk; vd;Dk; Nfhl;ghl;il mbg;gilaha;f; nfhz;L 

mike;Js;sJ. khztu;fspy; 44% MNdhu; ,t;tpdhitj; njupe;njLj;jpUe;jdu;.

cggFjp (a)(i) ,y; tpir nrt;td; kWjhf;fj;jpw;Fr; rkk; vd;Dk; $w;iwg; ngWtjw;Ff; $l 66% 

MNdhu; khj;jpuk; ntw;wpaPl;bAs;sdu;.

,yFjd;ik 19% Mf ,Uf;Fk; Fiwe;jgl;r milT kl;lk; cggFjp (a)(iv) ,w;Ff; fpilj;jpUf;Fk; 
mNj Ntis tpirj; Jzpg;Gg; gw;wpa Nfhl;ghl;il cfe;jthW milag;gl;buhik ,jw;Ff; fhuzkh-

Fk;. mjw;Fr; rkkhf (b)(ii), (b)(iii)Mfpatw;wpd; ,yFjd;ikfs; Fiwe;j ngWkhdq;fspy; cs;sd. 

(b)(ii) ,d; milT kl;lk; Fiwtjw;F (a)(v), (b)(i) Mfpatw;wpd; fzpg;Gfs; tOTs;sdthf 

,Uj;jy; nry;thf;Fr; nrYj;jpAs;sJ. 

(c)(iii) ,d; milTkl;lk; 20% vd;Dk; Fiwe;jgl;rg; ngWkhdj;jpy; ,Ug;gjw;F ,af;fk; gw;wpa 

tpsf;fk; Fiwe;j kl;lj;jpy; ,Uj;jy; fhuzkhFk;. mjpy; ,U ghjq;fspdJk; ,af;fj;jpd; %yk; 

kdpjd; nry;Yk; fjpiaf; fhz Ntz;Lk; vd;W khztu;fSf;F tpsf;fkspj;jy; Ntz;Lk;.

vspa Nfhl;ghLfis gpuNahf re;ju;g;gq;fspy; gad;gLj;jp mJ eilngWk; Kiw njhlu;ghf 

Nfl;fg;gLk; tpdhf;fSf;F tpil vOJtjw;Fupa njspit khztu;fSf;F nghw;Wf;nfhLf;f 

Ntz;Lk;. 
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6.  

mbg;gil tifapy; rupahd epiyahd miy tbtj;ij tiue;J fZ(N) 
IAk; Kuz;fZ (A) IAk; ,dq;fhzy;  …………………… (01)

[miy tbtj;jpd; jlq;fspd; gUkd; rPuhdjhf cs;sjh vd ghu;f;fhJ 

fZf;fspdJk; Kuz; fZf;fspdJk; vz;zpf;if rupahf ,Uf;f Ntz;Lk;]
%d;W Nkw;nwhdpfspdJk; epiyahd miy tbtq;fs; rupahapd;  … (01)

kPbwDf;fhd rupahd njhlu;Gf;F (ehd;Fk; rupahapd;> Mdhy; VjhtnjhU 

miy tbtj;jpw;F L ,w;Fk;; λ ,w;Fk; ,ilapyhd njhlu;G rupahf ,Uf;f 

Ntz;Lk;)  ………………... (01)

rpwpa Jisapd; tpistpdhy; cUthFk; epiyahd miy tbtj;ij rupahf tiujYf;F

Kjy; tif  ………………………… (01)
,uz;lhk; tif   ………………………… (01)

rupahd njhlu;Gf;F

Kjy; tif   ………………………… (01)

,uz;lhk; tif   ………………………… (01)
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(i) gFjp (c) ,y; Kjy; ehd;F epiyahd miy tbtj;jpw;fhd kPbwd;fs;

 (L my;yJ L6 ,y; jug;gLk; Kjy; tifapd; kPbwdpd; KO vz; klq;Ffshy; 

ntspg;gLj;j KbAk;)

(ii)  gFjp (a) ,y; Kjy; ehd;F miy tbtq;fspd; kPbwd;fs;

 (L my;yJ L6  ,y; jug;gLk; Kjy; tifapd; kPbwdpd; KO vz; klq;Ffshy; 

ntspg;gLj;j KbAk;)

 Nru;j;Jf; nfhs;sg;gl;l xU rpwpa JisahdJ jpwe;j Fohapy; 1k;> 3k;> 5k; ……..
(my;yJ xw;iw) Ruq;fis ePf;Fk; (my;yJ Kuz; $w;W)

 (my;yJ gFjp (c) ,d; kPbwd;fs; vg;NghJk; 2x gFjp (a) ,d; kPbwd;fs;)
  ………………… (01)
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6 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

njupT nra;ag;gLk; tpdhf;fspy; ,t;tpdhit 

66% Mdtu;fNs njupe;njLj;Js;sdu;.  nkhj;jg; 

Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 38%
4 - 7  Gs;sp Mapilapy; 29% 
8 - 11  Gs;sp Mapilapy; 22%
12 - 15 Gs;sp; Mapilapy; 11% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 11% guPl;rhu;j;jpfs; 12 my;yJ 

12 ,Yk; $ba Gs;spfisg; ngw;Ws;sdu;. 38% 
Mdtu;fs; 3 my;yJ 3 ,Yk; Fiwthd Gs;spfisg; 

ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

6 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,t;tpdh 6 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 2 cggFjpfspd; 

,yFj;jd;ik 42% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(d)(ii) MtNjhL mjd; 

,yFj;jd;ik 10% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (a) MtNjhL 

mjd; ,yFj;jd;ik 

69% MFk;.

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

 0
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60
70
80

90
100

69% 

31% 
42% 

12% 10% 

33% 

(a) (e) (b) (c) (d) 
(i) (ii) 

khztu;fspy; 66% vd;Dk; cau; rjtPj;jpdu; ,t;tpdhitj; njupe;njLj;jpUe;j mNj Ntis 

,J mjpu;TfSk; miyfSk; vd;Dk; myfpy; tspf; Foha;fspy; mjpu;Tf; Nfhyq;fs; gw;wpa 

xU nra;Kiwg; gpuNahfj;ij mbg;gilaha;f; nfhz;L mikf;fg;gl;Ls;sJ.

,q;F $Ljyhd ,yFjd;ik cggFjp (a) ,w;Ff; fpilf;Fk; mNj Ntis mJ 69% MFk;. 

Foha;fspy; miyf; Nfhyq;fs; cz;lhFk; tpjk; gw;wpa guPl;rpf;Fk; mg;gFjpf;F khztu;fs; Xu; 

cau; milT kl;lj;ijg; ngw;wpUe;jdu;. 

xU Fiwe;j milT kl;lk; gFjp (d)(ii) ,w;Fk; cggFjp (e) ,w;Fk; fhl;lg;gl;Ls;sJ. 

mjhtJ 10%, 12% MFk;. tFg;giwapy; fw;w Nfhl;ghl;il xU nra;Kiwr; re;ju;g;gj;jpw;Fg; 

gpuNahfpg;gjd; jpwd; xU Fiwe;j milT kl;lj;jpy; cs;sJ. 

tFg;giwapy; fw;w Nfhl;ghLfSld; njhlu;Ggl;l gpur;rpidfisj; jPu;g;gjw;fhd jpwd; 

,y;yhik xl;Lnkhj;jkhf ,yFjd;ik xU Fiwe;j ngWkhdj;jpy; ,Ug;gjw;Ff; fhuzkhFk;. 

Nfhl;ghLfSld; njhlu;Ggl;l gpur;rpidfisj; jPu;j;jy; Nghd;W fle;jfhyg; guPl;ir tpdhf;fSf;F 

tpilaspg;gjd; %yk; khztu;fs; Xu; cau; milT kl;lj;ij milayhk;. 
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7.  gpuNahfq;fs; 

(i)  ePu; vjpu;g;G ad;dy; fz;zhbfs;

(ii)  Ra Rj;jpfupf;Fk; Jzpfs;

(iii)  Ra Rj;jpfupf;Fk; jPe;ijfs;

(iv)  jho; <Uif flw;fyq;fs;

     NkYs;s VjhtJ 3 ,w;F ......................... (01)

<ukhd

njhLiff; Nfhzk; < 90° I ghu;f;f

       <ukhf;fhj - 02 (fPo;tUkhW)    <ukhf;Fk; - 01 (jputk; Ez;Jisfis epug;Gk;)

  [ 1. Ez;Jisfspy; jputk; ,Uf;ff;$lhJ - 01
     2. Nky; fhl;lg;gl;lthW njhLiff;Nfhzk;; - 01]    ...................... (03)

<ukhfhj

njhLiff; Nfhzk; < 90° I ghu;f;f

rupahd ,uz;bw;Fk; ....………………….( 01)

<ukhf;fhj (ePu; ntWg;G) ,ay;Gila Nkw;gug;Gf;fspdhy; (Nfhs) ePu; Fkpo;fs; /
Jspfs; cUthf;fg;gLk;.     ……………………………..( 01)
xd;whfr; Nru;e;J rpwpjsT Fog;gj;jpYk; mOf;ifAk; rpijTfisAk; Nru;j;Jf; 

nfhz;L cUz;L nry;fpd;wd.    ....………………………….( 01)

ePupd; njhLiff; Nfhzk;

ePu; ehl;lg; gug;G

ePu; ntWg;Gg; gug;G

kPePu;ntWg;Gg; gug;G

%d;Wk; rupahapd; ....………………….( 01)
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Mk; - 01. Jisfspd; gUkDld; xg;gpLk;NghJ ePu; %yf;$Wfspd;

gUkd; kpfr;rpwpaJ vdNt Jisfspy; ePu; xLq;Fk;. - 01.
 ............................... (02)

ePu; Nkw;gug;gpd; gpizT (xl;Lk; ,ay;G) <ukhf;fhj (ePu; ntWg;G)

jd;ikiaf; Fiwf;Fk; - 01. vdNt ePupypYs;s fyj;jpd; ,af;fj;jpw;

nfjpuhd cuha;itf; Fiwf;Fk; - 01.
 ............................... (02)
eNdhf;Foha;fs;> eNdhf;Nfhy;fs;> eNdhf;fk;gpfs;

 VjhtJ ,uz;L rupahapd; ............................... (01)

eNdhNfhy;fSld; cs;s nfhs;sstj;jpd; gug;gsT x m2

(nfhs;sstk; Cn vd;f), cld; eNdhf;Nfhy;fs; ,y;yhjJldd;

(nfhs;sstk; C vd;f), xg;gpLk;NghJ

my;yJ

(ngWkhdq;fis Vw;f
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7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

njupT nra;ag;gl;l tpdhf;fspy; ,t;tpdhit 

80% Mdtu;fNs njupe;njLj;Js;sdu;.  nkhj;jg; 

Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 17%
4 - 7  Gs;sp Mapilapy; 60% 
8 - 11  Gs;sp Mapilapy; 20%
12 - 15 Gs;sp; Mapilapy; 3% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 3% khd guPl;rhu;j;jpfs; 12 my;yJ 

12 ,Yk; $ba Gs;spfisg; ngw;Ws;sdu;. 17% 
Mdtu;fs; 3 my;yJ 3 ,Yk; Fiwthd Gs;spfisg; 

ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

7 Mk; tpdhtpd; cggFjpfs;

,t;tpdh 9 cg 

gFjpfisAk; nfhz;lJ. 

mtw;Ws; 4 cg gFjpfspd; 

,yFj;jd;ik 62% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(i) MtNjhL mjd; 

,yFj;jd;ik 1% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (a) MtNjhL 

mjd; ,yFj;jd;ik 

88% MFk;.

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik
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88% 

75% 

28% 
17% 

39% 

1% 

82% 

30% 

62% 

(a) (i) (b) (c) (d) (e) (f) (g) (h) 

khjpup khztu;fspy; 80% MNdhu; njupT nra;jpUe;j rlg;nghUspd; ,ay;Gfs; vd;Dk; myfpw;F 

cupa gug;gpOitf; Nfhl;ghLfisr; nfhz;L Nfl;fg;gl;Ls;s tpdhthFk;. mjd; cau;e;j gl;r 

,yFjd;ik 88% MdJ gFjp (a)  ,w;Ff; fpilj;Js;sJ. me;j ge;jpapy; cs;s tptuj;jpypUe;J 

gpupj;njLj;J tpilaspg;gjw;F ,Ue;j xU re;ju;g;gkhFk;.

ge;jpapy; Fwpg;gpl;l xU tplak; gw;wpa tpil vjpu;ghu;f;fg;gl;likahy; gFjp (h) ,w;F ,yFjd;ik 
82% vd;Dk; Xu; cau; kl;lj;jpy; ,Ue;jJ. 

gFjp (i) ,w;F 1% vd;Dk; kpfTk; Fiwe;j ,yFjd;ik fpilj;jJ. mjw;F kpd; Gyq;fs; 

vd;Dk; myFld; njhlu;GgLj;jpf; nfhs;ssT gw;wpa vz;zf;fUf;fis cUthf;fy; xU Fiwe;j 

milT kl;lj;jpy; ,Uj;jy; fhuzkhFk;. 

gFjp (f)  ,w;F ,yFjd;ik 17% ,Ug;gjw;Fg; ge;jpapy; Fwpg;gplg;gLk; re;ju;g;gj;ijf; fw;w 

Nfhl;ghl;bw;Fg; gpuNahfpj;jy; Fiwe;j milT kl;lj;jpy; ,Uj;jy; fhuzkhFk;. 

$Ljyhd rjtPjj;jpdu; njupe;njLj;j ,t;tpdhtpy; 23% rjtPjj;jpdu; 8 Gs;spfSf;Ff; $Ljyhfg; 

ngw;wpUg;gjdhy; Vida tpdhf;fSld; xg;gpLk;NghJ khztu;fs; ge;jp tpdhg; gw;wpf; $Ljyhd 

Mu;tk; nfhz;bUg;gjhfj; njupfpd;wJ. ge;jpapy; Fwpg;gpl;l tplaq;fisf; fw;w Nfhl;ghLfSld; 

nghUe;jr; nra;tjw;F khztu;fisf; $Ljyhf topg;gLj;Jtjd; %yk; FiwghLfis ePf;fyhk;.
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8.  (a) (i)  
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epiy P ,ypUe;J GFk; madhdJ kpd;tha; LM ,d; Xuk; M Ikl;Lkl;lhf njhLk; 

epge;jidia fUJf.

 P apypUe;Jk; Q tpypUe;Jk; GFk; mad;fspd; rupahd ghijfSf;F

-  P ,dJ ghij miu tl;lkhf ,Uf;fNtz;Lk; (gUkl;lhf).

-  Q ,w;F Kid M ,ypUe;J mz;zsthf (d/2) J}uj;jpy;

 kpd;tha; LM mad; fl;lhakhf mbf;f Ntz;Lk;

 R ypUe;J GFk; mad;fspd; rupahd ghijf;F

(c) (i) kpd;Gyj;jpd; jpir (epiyf;Fj;jjhf)  Nky;Nehf;fp my;yJ jpir my;yJ 

  tupg;glj;jpy; tiuag;gl;lthW

(ii)   Vnddpy; kpd;Gyj;jpd; fhuzkhf mad;fspy; Nkyjpf tpirnraw;gLk; 

 (tpisAs; tpir vg;NghJk; mad;fspd; Ntfj;jpw;F nrq;Fj;jhf    

 ,Uf;fkhl;lhJ)

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

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

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

-  R ,w;F epiy Q ,ypUe;J GFk; mad; mbf;Fk; Gs;spf;Fk;

 M ,w;Fkpilapy; kpd;thia mad; fl;lhakhf mbf;f Ntz;Lk;
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tpyfypd;wp mad;fs; gadpf;Fk;NghJ fhe;jg;Gyj;jpd; fhuzkhd 

tpiria kpd;Gyj;jpd; fhuzkhd tpiria rkg;gLj;Jk;. cWjp epiyapy; 

kpd;tha;fSf;fpilNa kpd;Gyk; E Mf ,Uf;Fk; vdpd;.

,y; ,uj;jg; gha;r;ry; fjp>

njhlu;r;rpr; rkd;ghl;il gpuNahfpf;f

,d;ndhU Kiw

Kjypy;

my;yJ

I fz;L njhlu;r;rpr; rkd;ghl;by; gpujpapl>
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

njupT nra;ag;gl;l tpdhf;fspy; ,t; tpdhit 

53% Mdtu;fNs njupe;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 29%
4 - 7  Gs;sp Mapilapy; 30% 
8 - 11  Gs;sp Mapilapy; 26%
12 - 15 Gs;sp; Mapilapy; 15% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; 

ngw;wtu;fs; 15% Mdtu;fs; Mtu;. 29% Mdtu;fs; 

3 ,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdh 7 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 6 cggFjpfspd; 

,yFj;jd;ik 46% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cg gFjp 

(d) (ii) MtNjhL mjd; 

,yFj;jd;ik 23% 

MFk;. ,yFj;jd;ik 

kpff; $ba cggFjp 

(a)  MtNjhL mjd; 

,yFj;jd;ik 89% 

MFk;.

8 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

 0
10

20
30

40
50
60

70

80

90
100

89% 

59% 

72% 

23% 

59% 64% 

46% 

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

(b) (c) (d) 

fhe;jg; Gyq;fs;> kpd; Gyq;fs; vd;Dk; ,U myFfisAk; njhlu;GgLj;jp cUthf;fg;gl;Ls;s  xU 

tpdh ,JthFk;. ,q;F  7 cggFjpfs; ,Uf;Fk; mNjNtid mtw;wpy; 6 ,d; ,yFjd;ik 46% 

my;yJ mjpYk; $bajhFk;. cggFjp (a) ,w;F ,yFjd;ik 89% MFk;. mJ tpirapd; %yk; 

xU tl;lg; ghijapy; nry;yr; nra;ag;gLk;; Jzpf;ifapd; ghijapd; Miu gw;wpa mbg;gilf; 

Nfhl;ghLfisf; nfhz;L Nfl;fg;gl;Ls;sd.7 cggFjpfspy; 5 ,d; ,yFjd;ik 59% ,Yk; 

$baJ. 

(d)(ii) ,d; ,yFjd;ik FiwAk; mNjNtid mJ 23% MFk;. xU kpd; Gyj;jpy; rkd;ghl;ilg; 

gpuNahfpj;J RUf;Ftjd; milT kl;lk; xU Fiwe;j ngWkhdj;jpy; ,Uj;jy; ,yFjd;ik xU 

Fiwe;j ngWkhdj;jpy; ,Ug;gjw;Ff; fhuzkhFk;.

khjpupapy; cs;s khztu;fspy; 12 ,w;Fk; 15 ,w;FkpilNa Gs;spfisg; ngw;Ws;s khztu;fspd; 

rjtPjk; 15% Mf ,Uj;jy; Vida tpdhf;fspYk; ghu;f;ff; $ba  Gs;spfisg; ngWtjw;fhd 

Mw;wiy ntspf;fhl;Lfpd;wJ. ,t;tyFfs; njhlu;ghd gpur;rpidfis NkYk; jPu;g;gjd; %yk; 
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9. (A) 
      A B ,w;fpilapy; rktYj; jil

R1 cld; rkhe;jukhfTs;s RL  MdJ R1 ,d; tpisTg;

ngWkjpia Fiwf;Fk;. RLRw;wpy; ,y;yhjNghJ AB ,w;F FWf;Nf cau; 

jilia mOj;jg; gpupap nfhz;bUf;Fk; ,J R0 ,w;F rkkhFk;

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

   

R1 MdJ R0 ,w;F rkdhFk;NghJ tpisT cau;thf ,Uf;Fk; tpiaAs; jil

,opT ngWkjpia nfhz;bUf;Fk;NghJ mJ 
R1RL
R1 + RL

 ,w;F rkkhFk;;
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my;yJ NkNy (i) ,d; fPo; jug;gLk; njhlu;gpypUe;J ehk; ngWtJ>

NkYs;s njhlu;gpy; ,uz;lhk; cWg;G cau;thifapy; Req
,opthf tUk;. ,J epfo;tJ R1 cau; ngWkjpia vLf;Fk; NghJ 

( R0  Mifapy;)

   NkYs;s njhlu;gpypUe;J

   (i)   kpd; jil R2  ,w;F FWf;Nf mOj;jk; V vdpd;>

R1 g+r;rpakhapd; mjd; ngWkjp R0  MFk;.
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kpd;tha; ,izf;fg;gLk; NghJ> mjD}lhd kpd;Ndhl;lk;

    ,w;F FWf;Nf kpd;dOj;j tPo;r;rp; khw;wk;

my;yJ
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9(A) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

9(A) tpdhit 32% Mdtu;fNs njupe;njLj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 45%
4 - 7  Gs;sp Mapilapy; 21% 
8 - 11  Gs;sp Mapilapy; 22%
12 - 15 Gs;sp; Mapilapy; 13% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhTf;F 12 Gs;sp my;yJ mijtpl mjpfkhfg; 

ngw;wtu;fs; 13% Mdtu;fs; Mtu;. 45% Mdtu;fs; 

3 my;yJ mjpYk;; Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;  

,t;tpdh 8 cg 

gFjpfisf; nfhz;lJ. 

mtw;Ws; 4 cggFjpfspd; 

,yFj;jd;ik 41% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cggFjp 

(a) (iii) MtNjhL mjd; 

,yFj;jd;ik 19% 

MtNjhL ,yFj;jd;ik 

kpff; $ba cg gFjp 

(a)(ii)  MtNjhL mjd; 

,yFj;jd;ik 74% MFk;.

9(A) tpdhtpd; cggFjpfs;

,
y
F
j
d
;i
k

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

 0
10
20
30
40
50
60
70
80
90

100

59% 

41% 

74% 

28% 

51% 

24% 

40% 

19% 

(a) 
(i) (i) 

1 2 3
(ii) (iii) (ii) (iii) 

(b) 

Xl;l kpd;dpaypy; Nfl;fg;gl;Ls;s ,t;tpdhTf;F vLf;fg;gl;l khjpupapy; 32% MNdhu; 

tpilaspj;Js;sdu;. $Ljyhd ,yFjd;ik cs;s cggFjp (a) (ii) MFk;. mJ 74% MFk;. 

rkhe;juj;jpy; cs;s ,U jilapfspd; Fiwe;jgl;r> cau;e;jgl;r jilfisg; ngWtjw;fhd milT 

kl;lk; Xu; cau; ngWkhdj;jpy; ,Uj;jy; ,jw;Ff; fhuzkhFk;.

gFjp (a) (iii) ,d; ,yFjd;ik 19% MFk;. jUf;f uPjpahfr; rkd;ghl;il cUthf;fYk; gpujpapl;Lr; 

RUf;fYk; gw;wpa milT kl;lk; xU Fiwe;j ngWkhdj;jpy; ,Uj;jy; ,jw;Ff; fhuzkhFk;. 

7 cggFjpfspy; 5 ,d; ,yFjd;ik 41% ,Yk; FiwthFk;. ,q;F khztu;fspy; 45% MNdhu; 

0 ,w;F 3 ,w;Fk; ,ilg;gl;l Gs;spfisg; ngw;wpUj;jy; Xl;l kpd;dpay; gw;wpa gpuNahfq;fs; 
khztu;fsplk; xU Fiwe;j milT kl;lj;jpy; ,Ug;gij vLj;Jf; fhl;Lfpd;wJ. khztu;fisf; 

nfhz;L Xl;l kpd;dpaypd; vz;zf;fUf;fisg; gad;gLj;Jtjd; gapw;rpfisr; nra;tpg;gjd; %yk; 

mtu;fspd; milT kl;llj;ij Nkk;gLj;Jtjw;F eltbf;if Nkw;nfhs;s Ntz;Lk;. 
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,lg;gf;fj;jpypUe;J NfhL xy tiuapyhd rupahd tiuglj;jpw;F         ....................... (01 Gs;sp)

B.  (a)   

30 
 

 

 

(a) 

 

 

   

          ngauplg;gl;l tupg;glk; NkNy ………………………………….(01) 

(b)  

 

 

 

(i)   
  
    

   
   my;yJ      

        
     ……………………………..(01) 

                        =3000 Ω  …… ………………………………………………..(01) 

(ii) gag;G    ,y;        I miltjw;F>    ,y; nga;g;G mOj;jk; 

rkd;                      …….………..………………..(01) 

   
    

  
   my;yJ               

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

(iii)      kpfg; ngupjhf (    ) ,Uf;Fk; re;ju;g;gj;jpy; mOj;jk;    

3.5 V (my;yJ    ) I tpl (kpfr;) rpwpjhf tUk;, vdNt          

NkYs;s $w;Wf;F my;yJ njhlu;ghd fzpg;Gf;F ………….(01) 

 (ngWkjp> fhuzk; ,uz;bw;Fk;) 

 

 

epuk;gw; gpuNjrk; 

 

Vfgupkhz gpuNjrk; 
 

𝑉𝑉  

(𝑉𝑉  𝑉𝑉 ) 

𝑉𝑉  

(𝑉𝑉  𝑉𝑉 ) 

epuk;gw; gpuNjrk; 
 

Vfgupkhz gpuNjrk; 

(fw;gpj;jy; Nehf;fj;jpw;fhd 
rpwe;j tisap) 
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30 
 

 

 

(a) 

 

 

   

          ngauplg;gl;l tupg;glk; NkNy ………………………………….(01) 

(b)  

 

 

 

(i)   
  
    

   
   my;yJ      

        
     ……………………………..(01) 

                        =3000 Ω  …… ………………………………………………..(01) 

(ii) gag;G    ,y;        I miltjw;F>    ,y; nga;g;G mOj;jk; 

rkd;                      …….………..………………..(01) 

   
    

  
   my;yJ               

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

(iii)      kpfg; ngupjhf (    ) ,Uf;Fk; re;ju;g;gj;jpy; mOj;jk;    

3.5 V (my;yJ    ) I tpl (kpfr;) rpwpjhf tUk;, vdNt          

NkYs;s $w;Wf;F my;yJ njhlu;ghd fzpg;Gf;F ………….(01) 

 (ngWkjp> fhuzk; ,uz;bw;Fk;) 

 

 

epuk;gw; gpuNjrk; 

 

Vfgupkhz gpuNjrk; 
 

𝑉𝑉  

(𝑉𝑉  𝑉𝑉 ) 

𝑉𝑉  

(𝑉𝑉  𝑉𝑉 ) 

epuk;gw; gpuNjrk; 
 

Vfgupkhz gpuNjrk; 

(fw;gpj;jy; Nehf;fj;jpw;fhd 
rpwe;j tisap) 

31 
 

(c) 

 

 

(i)                             …… ……………………..(01) 

    
   

         

                         = 1.72        ………………………………………..………(01) 

          (ii)   Nrfupg;ghd; Xl;lk;                     ..……………(01) 

  Nrfupg;ghd; mOj;jk;                  ………….(01) 

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

          (iii)(1)  ,Uthapapw;F FWf;Nf mOj;jtpj;jpahrk;  ( )     ……....(01)         

                (2)   ,e;epge;jidapd; fPo; Nrfupg;gpd; mOj;jk; = 5 V  ………(01) 

(d)                

 

 

 

 

 

(i) LDR ,y; xsp tpOk;NghJ nga;g;G ju;f;f kl;lq;fs;:         
fjpUf;F FWf;Nf gpuNtrpf;Fk;NghJ nga;g;G ju;f;f kl;lq;fs;:   
        
                            (,uz;Lk; rupahapd;)………….………………..(01) 

(ii) vr;rupf;iff; fUtp kPsikT rkpf;ifiag; ngwhjjhy;       
(         ) vr;rupf;iff; fUtp njhlu;r;rpahf xypf;Fk; 
my;yJ nka;epiy ml;ltiziag; ghtpj;J rupahd tpsf;fk;                  
                 ………………………………………..(01) 
 [Fwpg;G: fz Neuj;jpy; Msp K ia jpwe;J %Ltjd; %yk; 
(         )  kPsikit nra;aKbAk;;]  

   Nrfupg;ghd; Xl;lk;

 Nrfupg;ghd; mOj;jk;

(1) ,Uthapapw;F FWf;Nf mOj;jtpj;jpahrk;

(2) ,e;epge;jidapd; fPo; Nrfupg;gpd; mOj;jk;
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31 
 

(c) 

 

 

(i)                             …… ……………………..(01) 

    
   

         

                         = 1.72        ………………………………………..………(01) 

          (ii)   Nrfupg;ghd; Xl;lk;                     ..……………(01) 

  Nrfupg;ghd; mOj;jk;                  ………….(01) 

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

          (iii)(1)  ,Uthapapw;F FWf;Nf mOj;jtpj;jpahrk;  ( )     ……....(01)         

                (2)   ,e;epge;jidapd; fPo; Nrfupg;gpd; mOj;jk; = 5 V  ………(01) 

(d)                

 

 

 

 

 

(i) LDR ,y; xsp tpOk;NghJ nga;g;G ju;f;f kl;lq;fs;:         
fjpUf;F FWf;Nf gpuNtrpf;Fk;NghJ nga;g;G ju;f;f kl;lq;fs;:   
        
                            (,uz;Lk; rupahapd;)………….………………..(01) 

(ii) vr;rupf;iff; fUtp kPsikT rkpf;ifiag; ngwhjjhy;       
(         ) vr;rupf;iff; fUtp njhlu;r;rpahf xypf;Fk; 
my;yJ nka;epiy ml;ltiziag; ghtpj;J rupahd tpsf;fk;                  
                 ………………………………………..(01) 
 [Fwpg;G: fz Neuj;jpy; Msp K ia jpwe;J %Ltjd; %yk; 
(         )  kPsikit nra;aKbAk;;]  

,y; xsp tpOk;NghJ nga;g;G ju;f;f kl;lq;fs;: S = 0; R = 0

vr;rupf;iff; fUtp kPsikT rkpf;ifiag; ngwhjjhy; (S = 0; R = 1)
vr;rupf;iff; fUtp njhlu;r;rpahf xypf;Fk; my;yJ nka;epiy ml;ltiziag; 

ghtpj;J rupahd tpsf;fk;

[Fwpg;G: fz Neuj;jpy; Msp K ia jpwe;J %Ltjd; %yk;

(S = 0; R = 1)  kPsikit nra;aKbAk;;]

fjpUf;F FWf;Nf gpuNtrpf;Fk;NghJ nga;g;G ju;f;f kl;lq;fs;: S = 1; R = 0

(,uz;Lk; rupahapd;)
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9(B) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

9(B) tpdhit 24% Mdtu;fNs njupe;njLj;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;.

0 - 3  Gs;sp Mapilapy; 39%
4 - 7  Gs;sp Mapilapy; 26% 
8 - 11  Gs;sp Mapilapy; 23%
12 - 15 Gs;sp; Mapilapy; 11% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 11%  guPl;rhu;j;jfs; 12 my;yJ mjw;F 

$ba Gs;spfisAk; 39% guPl;rhu;j;jpfs; 3  my;yJ 

mjw;Ff; Fiwe;j Gs;spfisAk; ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdh 9 cg 

gFjpfisAk; nfhz;lJ. 

mtw;Ws; 3 cggFjpfspd; 

,yFj;jd;ik 44% ,Yk; 

$baJ. ,yFj;jd;ik 

kpff; Fiwe;j cg 

gFjp (b)(iii)  kw;Wk; (d)
(i)  MtNjhL mjd; 

,yFj;jd;ik 20% MFk;. 

,yFj;jd;ik kpff; $ba 

cggFjp (b)(i)  MtNjhL 

mjd; ,yFj;jd;ik 56 % 

MFk;.
9(B) tpdhtpd; cggFjpfs;

,
y
F
j
d
;i
k

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ikv

 0
10

20
30
40
50

60
70

80
90

100

38% 44% 
56% 

26% 
20% 

48% 

22% 
35% 

20% 

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

(d) (c) (b) 

 ,yj;jpudpay; myfpw;Fupa ,t;tpdhit 24% Md khztu;fs; njupe;njLj;jpUf;Fk; mNj 

Ntis mt;tpdhthdJ tpdhf;fisj; njupe;njLg;gjw;fhd rjtPjj;jpd; Fiwe;j ngWkhdkhFk;. 

mjd; 9 cggFjpfspy; gFjp (b)(i) ,w;F ,yFjd;ik 56% MFk;. mjpy; Nfhl;ghLfisg; 

gad;gLj;jpg; ngwg;gl;l rkd;ghl;bw;Fg; ngWkhdq;fisg; gpujpapl;L tpilfisg; ngwNtz;bapUe;jJ. 

(b)(iii) ,w;Fk; (d)(i) ,w;Fk; Md ,yFjd;ik 20% MFk;. (b)(iii) ,y; nraw;ghl;L 

tpupayhf;fpiag; gad;gLj;jpg; gag;G mOj;jj;ijf; fhz;gjw;fhd milT kl;lk; FiwtJk; (d)(i) 
,w;F vOtPo;e;jUUf;f kl;lj;ij cUthf;Ftjw;fhd milT kl;lk; xU Fiwe;j ngWkhdj;jpy; 

,Ug;gJk; ,yFjd;ik Fiwtjw;Ff; fhuzkhFk;. 9 cggFjpfspy; 6 ,d; ,yFjd;ik 38% 
,Yk; FiwthFk;. 

 MfNt ,yj;jpudpaypd; gad;ghl;Lf;Fupa gpur;rpidfisj; jPu;g;gjd; %yk; khztu;fsplk; 

Nfhl;ghLfs; gw;wpa Nju;r;rpia Nkk;gLj;Jtjw;F eltbf;ifia Nkw;nfhs;s Ntz;Lk;. 
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10. 

33 
 

(A) (a)   jl;L kPJ Qhapw;W rf;jp gLk; tPjk;            …………..(01) 
                                                                             
                                                                       thw;Wf;fs; ……... (01) 
   (b)   xU ehspy; vz;nzapy; Njf;fg;gLk; rf;jp 

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

                                   J                                      ..………….…...(01) 

             (c)     

 
(i)   

       
(     )

  
  ………………..…………………………(01) 

          
(     )

  
    ……………………………..…………..(01) 

(ii)   
         

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

                    
NkYs;s ,U rkd;ghLfspypUe;J ehk; ngWtJ 

 

(     )  
  
  

  
    

 

                                                                                          ………………………(01)

(     )  
  
  

  
    

 

NkYs;s ,uz;L rkd;ghLfspypUe;J    I ePf;f 

      
  
  (

  
    

   
    

)  ………………...……………….(01) 

            (    
       

  
       )………..………………(01) 

                (or 7.8 cm)  ………………………………...01 

     (a)  jl;L kPJ Qhapw;W rf;jp gLk; tPjk;

xU ehspy; vz;nzapy; Njf;fg;gLk; rf;jp

NkYs;s ,U rkd;ghLfspypUe;J ehk; ngWtJ

NkYs;s ,uz;L rkd;ghLfspypUe;J I ePf;f.
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34 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(iii) Gw;wupapypUe;jhd ntg;g ,og;G jpl;lkpl;lij tpl Fiwthf 
,Uf;Fk; Vnddpy; vz;nzapapd; ntg;gepiy Neuj;Jld; 
FiwAk; ,jdhy; ntg;g ,og;G tPjk; rpwpajhf ,Uf;Fk;.  
(vdNt 330 0C ,y; fzpf;fg;gl;l ,uz;lhtJ gilapd; 

jbg;G ntg;g ,ogig 1% itj;jpUf;fg; NghJkhdJ)   
                      …………………..……………………………(01) 

               (d) ehs; xd;wpy; cz;lhf;fj;jf;f tbj;j ePupd; jpzpT M   

         MapUe;jhy;>              
    

  
     (                 )  

    rupahd gpujpaplYf;F (,.if.g) ………………..(01) 

    rupahd gpujpaplYf;F (t.if.g) ………………..(01) 

                                              6.25                    

                                                         

                                                             ,ypw;wu;  ……………….………..(01) 

                                                        (245 -246.5) 

    𝜃𝜃         

my;yJ 

               (    𝜃𝜃 )
    ………….(01)  

 𝜃𝜃          0C  ………………………(01) 

  rkd;ghl;ilg; ghtpf;f          𝑄𝑄 𝑡𝑡  𝑘𝑘 𝐴𝐴 
(𝜃𝜃  𝜃𝜃 )

𝑑𝑑 
   

                                                (          )
𝑑𝑑 

  …(01) 

                                  𝑑𝑑  
               

          

                                               𝑚𝑚  (or 7.8 cm) ……………..(01) 

my;yJ

rkd;ghl;ilg; ghtpf;f

gw;wupapypUe;jhd ntg;g ,og;G jpl;lkpl;lij tpl Fiwthf ,Uf;Fk; Vnddpy; 

vz;nzapapd; ntg;gepiy Neuj;Jld; FiwAk; ,jdhy; ntg;g ,og;G tPjk; rpwpa-

jhf ,Uf;Fk;. (vdNt 330 0 C ,y; fzpf;fg;gl;l ,uz;lhtJ gilapd;

jbg;G ntg;g ,ogig 1% itj;jpUf;fg; NghJkhdJ)

ehs; xd;wpy; cz;lhf;fj;jf;f tbj;j ePupd; jpzpT M

MapUe;jhy;>

rupahd gpujpaplYf;F (,.if.g)

rupahd gpujpaplYf;F (t.if.g)

,ypw;wu;
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10A tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdh fl;lhakhdjhff; fhzg;gltpy;iy. 31% 

guPl;rhu;j;jpfs; kl;Lk; ,jidj; njupTnra;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;. 

0 - 3  Gs;sp Mapilapy; 42%
4 - 7  Gs;sp Mapilapy; 34% 
8 - 11  Gs;sp Mapilapy; 18%
12 - 15 Gs;sp; Mapilapy; 6% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 6%  guPl;rhu;j;jpfs; 12 my;yJ 12 
,w;F $ba Gs;spfisAk; 42% guPl;rhu;j;jpfs; 3  
my;yJ 3,w;F Fiwe;j Gs;spfisg; ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
 

,t;tpdhtpy; 6 gFjpfs; 

f hzg ; g L f p d ; wJ ld ; 

,tw;Ws; 2 cggFjpfspd; 

,yFj;jd;ik 46% ,Yk; 

$bajhFk;. cg gFjp 

(c) (iii) MtJ Fiwe;j 

,yFj ; jd ;ikiaAk ; 

nfhz;Ls;sJ. ,jd; 

,yFjd;ik 14% MFk;. 

cg gFjp (a) $ba  

,yFj ; jd ;ikiaAk ; 

nfhz;Ls;sJld; mJ 

59% MFk;.  
10(A) tpdhtpd; gFjpfSk; cggFjpfSk;

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

 0
10

20

30

40
50
60
70

80
90

100

59% 

46% 48% 

30% 

14% 15% 

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

(b) (c) (d) 

 ntg;g myiff; nfhz;L Nfl;lfg;gl;Ls;s xU tpdh ,JthFk;.. mjw;F tpilaspj;Js;s 

rjtPjk; 31% MFk;. ,jpy; 6 cggFjpfs; ,Uf;Fk; mNj Ntis $Ljyhd ,yFjd;ik gFjp 

(a) ,w;fhFk;. mJ 59% MFk;. gpur;rpidapy; jug;gl;Ls;s jfty;fisf; nfhz;L Nfhl;ghl;ilg; 

gpuNahfpg;gjd; %yk; tpilfisg; ngWtjw;fhd Mw;wy; Xu; cau; milT kl;lj;jpy; ,Uj;jy; 

,jw;Ff; fhuzkhFk;.

 Fiwe;jgl;r ,yFjd;ik gFjp (c)(iii) ,w;F ,Uf;Fk; mNjNtis mJ 14% MFk;. mJ 

fzpg;gpd; %yk; ngw;w ngWkhdk; gw;wpa tpsf;fj;ijg; guPl;rpj;jy; gw;wpajhifahy; Fiwe;j 

,yFjd;ikiaf; fhl;Ltjw;Ff; fhuzkhf cs;sJ. khztu;fsplk; Nfhl;ghLfspd; %yk; fpilf;Fk; 

tpilfisg; gFg;gha;T nra;jy; gw;wpa milT kl;lk; xU jho;e;j kl;lj;jpy; ,Uj;jy; ,e;epiyikf;Ff; 

fhuzkhFk;. mj;jifa gpur;rpidfisj; jPu;g;gjd; %yk; ngwg;gLk; gapw;rpapD}lhf khztu;fspd; 

Njur;rpia tpUj;jp nra;J Xu; cau; milT kl;lj;ij Vw;gLj;Jtjw;F eltbf;ifia Nkw;nfhs;s 

Ntz;Lk;. 
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10.(B) 

fUk;nghUspdhy; XuyF Nkw;gug;gpD}lhd nkhj;j fjpu;g;G tY

];nughd; (- Nghy;w;];khd;) khwpyp

fUk;nghUspd; Nkw;gug;G ntg;gepiy (K)

#upadpd; Miu r MapUe;jhy; #upadpd; Nkw;gug;gpypUe;J

fjpu;f;fg;gLk; nkhj;j tY

#upadpypUe;J G+kpapd; Nkw;gug;Gf;fhd J}uk; d vdpd;. G+kpapd;

Nkw;gugpw;Fg; fpilf;Fk; fjpug;Gg; gha nrwpT

(,.if.g rupahd gpujpaplYf;F t.if.g f;F rkg;gLj;j.-

%d;Wk; rupahapd;
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36 

 

8

23
4

1067.5
1

0.7
105.11000










 
T K4 

17
2

10
67.5
1

4.1
3.0







 K4 

5.533410
63.0
1

196
1 17

4
1







 T K  

 T = 5335 K   (5334 K ,w;Fk; 5335 K ,w;FkpilapYs;s 
ngWkjpfis Vw;Wf; nfhs;sTk;)    
            ..... ............ (01) 

 

(ii) tPdpd; tpjpapypUe;J mK109.2 3CTm            .................. (01) 

 

     
5335

109.2 3
 Tm  

 

     m1044.5 7 m   

 (  m1043.5 7 ,w;Fk;  m1044.5 7  ,w;FkpilapYs;s 
ngWkjpfis Vw;Wf; nfhs;sTk;)    

             .................  (01) 
(iii) G+kpapd; tspkz;ly cwpQ;rYf;fhd fjpu;g;G tY ,og;gpid 

fzpg;gpy; fUjhjjpdhy; fzpf;fg;gl;l ntg;gdpiy FiwthdJ. 
                            ................. (01) 

(b)  
(i) #upaf; fsq;fnkhd;wpd; fUepoypd; ntg;gepiy Tu MapUe;jhy; 

mNjasT rhjhud Nkw;gug;G A cld; xg;gpLk;NghJ 

,
100
30

4

4


AT
ATu




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

44 53350.3  uT
 

53350.7453350.3 4
1

 uT  
            Tu  = 3948 K  (3947 K ,w;Fk; 3949 K ,w;Fkpilapy; cs;s 

ngWkjpfis Vw;Wf; nfhs;sTk;)                                 ........................ (01) 

,w;Fk;

,w;Fk;

,w;Fk;

,w;FkpilapYs;s

,w;FkpilapYs;s

,w;FkpilapYs;s

      ngWkjpfis Vw;Wf; nfhs;sTk;)

 ngWkjpfis Vw;Wf; nfhs;sTk;)

 ngWkjpfis Vw;Wf; nfhs;sTk;)

tPdpd; tpjpapypUe;J

G+kpapd; tspkz;ly cwpQ;rYf;fhd fjpu;g;G tY ,og;gpid fzpg;gpy; 

fUjhjjpdhy; fzpf;fg;gl;l ntg;gdpiy FiwthdJ.

#upaf; fsq;fnkhd;wpd; fUepoypd; ntg;gepiy Tu MapUe;jhy;

mNjasT rhjhud Nkw;gug;G A cld; xg;gpLk;NghJ
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37 
 

(ii) ,TT mumu                                                          ......................... (01) 

1-1
um

mu

T
T



  

m1044.51
3948
53351)-( 7






  m

u
mu T

T 
 

m1091.1 7 mu
   

 (1.90 × 10-7 m ,w;Fk; 1.92 × 10-7 m ,w;FkpilapYs;s 
ngWkjpfis Vw;fTk;)                                                    ............. (01) 

 
  
 

(c)  
 

  

 

                             

rupahd tpyfYld; fhl;lg;gLk; ,U tisapfSf;F      ............ (01) 

Xu; myF Nkw;gug;gpy; #upa fsq;fq;fspd; vz;zpf;if fzprkhf 

caUk;NghJ λm my;yJ fjpu;g;gpd; cr;rf; fhyy; ngupa 

miyePsj;ij Nehf;fp efUk; my;yJ rptg;Gg; gpuNjrk; R+upaid 

nre;epwkhf;Fk;.  

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

 

 

 

5335 

3948 

,w;Fk; ,w;FkpilapYs;s

 ngWkjpfis Vw;fTk;)

rupahd tpyfYld; fhl;lg;gLk; ,U tisapfSf;F

Xu; myF Nkw;gug;gpy; #upa fsq;fq;fspd; vz;zpf;if fzprkhf

caUk;NghJ

miyePsj;ij Nehf;fp efUk; my;yJ rptg;Gg; gpuNjrk; R+upaid

nre;epwkhf;Fk;.

my;yJ fjpu;g;gpd; cr;rf; fhyy; ngupa
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10B  tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdh fl;lhakhdjhff; fhzg;gltpy;iy. 36% 
guPl;rhu;j;jpfs; kl;Lk; ,jidj; njupTnra;Js;sdu;. 

,t;tpdhtpw;fhd nkhj;jg; Gs;spfs; 15 MFk;. 

Gs;spfspd; guk;gy; tFg;ghapilfspy; gpd;tUkhW 

mike;Js;sJ.

0 - 3  Gs;sp Mapilapy; 57%
4 - 7  Gs;sp Mapilapy; 27% 
8 - 11  Gs;sp Mapilapy; 12%
12 - 15 Gs;sp; Mapilapy; 4% 

Mdtu;fs; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 4%  guPl;rhu;j;jpfs; 12 my;yJ 

mjw;F $ba Gs;spfisAk; 57% guPl;rhu;j;jpfs; 
3  my;yJ mjw;Ff; Fiwe;j Gs;spfisAk; 

ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdh 6 cggFjpfisf; 

n f h z ; L s ; s J l d ; 

mjd;,yFjd;ik 43%, 
mJ (a)(ii) cggFjpf;F 

MFk;. ,yFjd;ik 

Fiwe;j cggFjp (c) 
MtJld; mJ 8% MFk;. 

,yFjd;ik $ba cggFjp 

(a)(ii)  MtJld; mjd; 

,yFjd;ik 43% MFk;. 

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

 0
10

20

30

40
50
60
70

80
90

100

30% 

43% 

31% 

8% 14% 15% 

10(A) tpdhtpd; gFjpfSk; cggFjpfSk;

 fl;lhakw;w tpdhthfpa ,J rlg;nghUSk; fjpu;g;Gk; vd;Dk; myfpw;F cupajhFk;. ,jidj; 

njupe;njLj;j rjtPjk; 36% MFk;. mJ 6 cggFjpfisf; nfhz;bUf;Fk; mNj Ntis mjpy; 

,yFjd;ik $ba cggFjp (a)(ii) ck; mjd; ,yFjd;ik 43% MFk;. 

 Vida cggFjpfs; vy;yhtw;wpdJk; ,yFjd;ik 31% ,Yk; Fiwe;j xU ngWkhdj;jpy; 

cs;sJ. mtw;wpy; Fiwe;j ,yFjd;ik gFjp (c) ,w;F ,Uf;Fk; mNj Ntis mjd; ,yFjd;ik 

8% MFk;.

 

 gpur;rpidapd; ,yFjd;ik xU kpff; Fiwe;j kl;lj;jpy; ,Ug;gjw;F vy;yhg; gFjpfspdJk; 

,Wjpf; fzpg;gpd; %yk; tpil ,U jrk jhdq;fSf;Fg; guPl;rpf;fg;gLjy; fhuzkhFk;. MfNt 

RUf;fy; gw;wpa Nju;r;rpia khztu;fsplk; tpUj;jp nra;jy; Ntz;Lk;.
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2.2.3 tpdhj;jhs; II ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd mtjhdpg;Gfs;  

KbTfs;> MNyhridfs;
,
y
F
j
;j
d
;i
k

f.ngh.j.(c.j.)g; guPl;ir - 2014
01  -  ngsjpftpay; - tpdhj;jhs; ˚˚

ghl myfpw;Nfw;g tpdhf;fspd; ,yFj;jd;ik

  m%Yak wxlh 

mikg;Gf; fl;Liu
tpdh ,yf;fk;.

fl;Liu

49%
52%

40%
37%

32%

25%

40%

30%

37% 38%
33% 33%

miyTfSk; miyfSk;

Xl;l kpd;dpay;

nghwpapay;

ntg;gg; ngsjpftpay;

,yj;jpudpay;

rlg;nghUspd; nghwpKiw 

,ay;Gfs; 

rlg;nghUs;fSk;; fjpu;g;Gk;

ngsjpff; fzpaq;fSk; 

mstPLfSk;.

epiykpd; Gaq;fs; kw;Wk; 

nrq;Fj;J Gaq;fs;

 tpdhj;jhs; II ,d; xt;nthU tpdhtpdJk; ,yFjd;ik  25% njhlf;fk; 52% tiuAs;s xU 
ngWkhdj;ij vLj;Js;sJ.  mtw;wpilNa tpdh 8 ,w;F 50% ,Yk; $Ljyhd ,yFjd;ik ngwg;gl;Ls;sJ. 
mJ epiykpd; Gyq;fisAk; fhe;jg; Gyq;fisAk; nfhz;L ngwg;gl;Ls;sJ. khztu;fs; rlg;nghUSk; 
fjpu;g;Gk; vd;Dk; myfpd; fPo; mike;j 10 B apw;F tpilaspg;gjw;F kpfTk; ,lu;g;gl;Ls;sdu;. mjd; 
,yFjd;ik KiwNa 25% MFK;. ehd;F mikg;Gf; fl;Liu tpdhf;fspy; ,yFj;jd;ik 49% MfTs;s 
tpdh 1 MdJ ngsjpff; fzpaq;fSk; gupkhzq;fSk; vd;Dk; myF gw;wpaJ. 

,
y
F
j
d
;i
k

49%

31%

38% 37%
33%

40%

52%

37%

25%

f.ngh.j.(c.ju)g; guPl;ir - 2014
01  -  ngsjpftpay; - tpdhj;jhs; ˚˚

xt;nthU ghl myfpdJk; KOikahd ,yFjd;ik

ghl myF

n
g
hw
pa
pa
y
;

m
i
y
T
f
S
k
;

m
i
y
f
S
k
;

n
t
g
;g
g
; 

n
g
s
j
pf
t
pa
y
;

X
l
;l
 

k
pd
;d
pa
y
;

,
y
j
;j
pu
d
pa
y
;

n
g
hw
pK
i
w
 

,
a
y
;G
f
s
; 

r
l
g
;n
g
hU

s
;f
S
k
;; 

f
j
pu
;g
;G
k
;

 tpdhj;jhs; ˚˚ ,d; xt;Nthu; myfpd; fPOk; xl;Lnkhj;jkhd ,yFjd;ikiaf; fUJk;NghJ 52% 

vd;Dk; $Ljyhd ,yFj;jd;ik epiykpd; Gyq;fSk; fhe;jg; Gyq;fSk; vd;Dk; myfpw;F cupajhf 

,Uf;Fk; mNjNtis mJ tpdh 8 ,w;fhFk;. Fiwe;jgl;r ,yFjd;ikahfpa 25% MdJ rlg;nghUSk; 

fjpu;g;Gk; vd;Dk; myfpd; fPo; mikAk; mNj Ntis mJ 10B ,d; fPo; ,Ue;jJ.
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r
j
t
Pj
k
;

  

tpdh ,yf;fk; 

f.ngh.j.(c.ju)g; guPl;ir - 2014
01  -  ngsjpftpay; - tpdhj;jhs; ˚˚

njupT nra;ag;gl;l tpdhf;fSk; tpdhf;fspd; ,yFjd;ikAk;

tpdhf;fisj; 

njupT nra;jy;

tpdhtpd; 

,yFjd;ik

   

 
 

 gFjp II ,d; tpdhf;fspy; $LjyhNdhu; mjhtJ 98% MNdhu; fl;lha tpdhf;fshfpa 

1,2,3,4 Mfpatw;iwj; njupe;njLj;Js;s mNj Ntis mtw;wpd; ,yFjd;ikfs; KiwNa 

49%, 30%, 37%,  33%  MFk;. Fiwe;j vz;zpf;ifahNdhu; ,yj;jpudpay; myfpw;F cupa 

tpdhthfpa tpdh 9 B Ij; njupe;njLj;Js;sdu;. mjd; njupT 24% Mf ,Uf;Fk; mNj Ntis 

,yFjd;ik 37% MFk;. kpd; Gyq;fSk; fhe;jg; Gyq;fSk; vd;Dk; myfpy; Nfl;fg;gl;Ls;s 

tpdh 8 ,d; njupT 53% Mf ,Uf;Fk; mNj Ntis ,yFjd;ik 52% MFk;. mt;tpdh 

,yFjd;ik $ba tpdh vd;gJ Nkw;Fwpj;j tiyAUtiuaj;jpd; %yk; njspthfpd;wJ. 

 vy;yhf; fl;Liu tpdhf;fspdJk; ,yFjd;ik 52% ,Yk; FiwthFk;. njupe;njLg;gjw;F 

cs;s tpdhf;fspy; rlg;nghUspd; nghwpKiw ,ay;GfspypUe;J ngw;w tpdh 7 Ij; 
njupe;njLj;j rjtPjk; 80% Mf ,Ue;jhYk; mjd; ,yFjd;ik 40% MFk;. gy khztu;fs; 

ge;jpiaf; nfhz;L tpilaspg;gjw;F topg;gLj;jg;gl;bUe;jhYk; mjd; ,yFjd;ik xU 

Fiwe;j ngWkhdj;jpy; ,Ug;gJ njspthFk;. 
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 gFjp ˚˚˚ 

3.  tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

3.1 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fs;

 

nghJ mwpTWj;jy;fs;

* tpdhj;jhspy; cs;s mbg;gil mwpTWj;jy;fis thrpj;J ed;whf tpsq;fpf; nfhs;s 

Ntz;Lk;. mjhtJ xt;nthU gFjpapypUe;Jk; vt;tsT tpdhf;fSf;F tpilaspf;f 

Ntz;Lk;. ve;j tpdhf;fs; fl;lhakhdit> vt;tsT Neuk; toq;fg;gl;Ls;sJ> 

vt;tsT Gs;spfs; toq;fg;gLk; vd;Dk; tplaq;fspy; ftdQ; nrYj;j Ntz;ba 

mNj Ntis tpdhf;fis ed;whf thrpj;J tpsq;fpf; nfhz;L tpdhf;fisj; 

njupe;njLf;f Ntz;Lk;.   

* tpdhj;jhs; ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ kpfr; rupahd xU tpiliaj; 

njupe;njLf;f Ntz;Lk;. NkYk; xU Gs;sbia khj;jpuk; njspthf ,l Ntz;Lk;.

* tpdhj;jhs; ̊ ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ xt;nthU gpujhd tpdhitAk; 

xU Gjpa gf;fj;jpy; Muk;gpf;f Ntz;Lk;. 

* tpilfisr; rupahfj; njspthd ifnaOj;jpy; vOj Ntz;Lk;.

* tpz;zg;gjhuupd; Rl;nlz;iz xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOj 

Ntz;Lk;.

* tpdh vz;fs;> gFjpfs;> cggFjpfs; Mfpatw;iwr; rupahf vOj Ntz;Lk;.

* epr;rakhd FWfpa tpilfis vOj Ntz;ba re;ju;g;gq;fspy; ePz;l tptuq;fisr; 

Nru;j;jy; Nghd;W tptukhd tpilfs; Njitg;gLk; re;ju;g;gq;fspy; FWfpa 

tpilfis toq;fTk; $lhJ. 

* tpdh Nfl;fg;gl;Ls;s tpjj;jpw;Nfw;gj; jUf;fuPjpahd> gFg;gha;T nra;j tplaq;fis 

Kd;itf;f Ntz;Lk;. 

* tpdhj;jhs; II ,w;F tpil vOJk;NghJ gpujhd tpdhtpd; fPo; cs;s cggFjpfs; 

vy;yhtw;iwAk; ed;whf thrpj;J xt;Nthu; cggFjpf;Fk; cupa ,yf;fhf mike;j 

tpilfis khj;jpuk; vOj Ntz;Lk;. 

* gpur;rpidfSf;F tpilaspf;Fk;NghJ cs;s Neuj;ij cfe;jthW Kfhkpg;gjpy; 

ftdQ; nrYj;j Ntz;Lk;.

* tpilaspf;Fk;NghJ rptg;G epwg; NgidiaAk; gr;ir epwg; NgidiaAk; 

gad;gLj;Jtijj; jtpu;j;jy; Ntz;Lk;. 

* tpdhtpw;Fupa tpilia xNu ePskhf ,Wjp tiuf;Fk; vOJtjw;F khztu;fisg; 

gupr;rag;gLj;j Ntz;Lk;. mjhtJ tpdhtpw;Fupa tpiliag; gy;NtW ,lq;fspy; 

Fwpg;gplf;$lhJ. 

* xU Fwpj;j tpdhtpw;Fupa xU fzpjj;ij vOthahf;FkhW $wpapUf;Fk;NghJ 

mjidf; $wpAs;sthW vOthahf;fpf; fhl;Lf.

 tpNrl mwpTWj;jy;fs;

* fzpg;Gfspy; RUf;fy;fis vspjhf;Ftjw;F tpdhtpy; cs;s ngWkhdq;fisg; 

gad;gLj;j Ntz;Lk;. 

* tupg;glq;fis tiuaNtz;ba re;ju;g;gq;fspy; mtw;iw kpfj; njspthf tiue;J 

ngaupl Ntz;Lk;. 

* fzpg;Gfspy; xt;nthU gbKiwiaAk; njspthff; Fwpg;gpl Ntz;Lk;.

* Njitahd ,lq;fspy; myFfisr; rupahfg; gad;gL;j;j Ntz;Lk;.

* fju; tupg;glq;fis tiuAk;NghJ jpiria mk;Gf;Fwpapdhy; fhl;l Ntz;Lk;.

* tiuGfis tiuAk;NghJ x mr;irAk; y mr;irAk; ruahfg; ngaupl Ntz;ba 

mNj Ntis Njitahd re;ju;g;gq;fspy; myFfisAk; Fwpg;gpl Ntz;Lk;. 
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÷   ge;jpapy; Nfl;fg;gl;l tpdhf;fSf;F tpil vOJk;NghJ Kjypy; tpdhf;fis thrpj;J gpd; 

ge;jpapy; ,Uf;Fk; Kf;fpa gFjpfspy; ftdQ; nrYj;jpdhy; mjpf Neuk; nrytopf;fhky; 

tpil vOj KbAk;. 

÷ jug;gl;l mwpTWj;jy;fis ed;F thrpj;J tpsq;fpa gpd; Fwpj;j fhyj;jpDs; tpil vOj 

KbAk;. 

÷ mikg;Gf; fl;Liu tpdhf;fSf;F rupahd tpilia vOJtjw;Fj; Njitahd ,lk; 

toq;fg;gl;Ls;sikahy; jug;gl;l ,lj;jpw;Nfw;g tpilia vOJf. 

  

÷ jug;gl;l juTfisg; gad;gLj;jp fzpj;jy;fisr; nra;Ak;NghJ rupahd tpiliag; 

ngWtjw;F re;ju;g;gk; cz;L.
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3.2   fw;wy; - fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;

÷   fw;wy; - fw;gpj;jy;> kjpg;gPl;Lr; nrad;KiwfspD}lhfg; NgWfspd; tpUj;jpf;fhf; 

÷ Mrpupau; ngsjpftpay; ghlj;jpd; mwpKiwfisAk; mit njhlu;ghfj; jpdrup tho;tpy; 

gpuNahfpf;fg;gLk; Njhw;wg;ghLfisAk; gw;wpg; Gupe;Jzu;Tld; fw;gpj;jy; nrad;Kiwia 

Muk;gpf;f Ntz;Lk;. 

÷ f.ngh.j. (c.j.) tpdhj;jhs;fSf;F tpilaspf;fg;gLk; tpjj;ijf; fUjpg;ghu;f;Fk; 

NghJ ngsjpftpay; ghlk; gw;wp khztu;fsplk; cs;s tpsf;fk; Nghjpanjhd;nwdj; 

njupfpd;wJ. MfNt> mwpKiwfSk; vz;zf;fUf;fSk; rupahf cUthf;fg;glhikahy; 

tpdhf;fisr; rupahf tpsq;fpf;nfhs;tjpy; cs;s Mw;wy; eyptiljy; fhzg;gLk; Xu; 

,ay;ghFk;. fw;wy;-fw;gpj;jy; nrad;Kiwapy; tpQ;Qhd Kiwia tFg;giwapy; rupahfg; 

gpuNahfpj;jhy; khztu;fs; gy Nju;r;rpfis milayhk;.

÷ ngsjpftpay; ghlj;jpw;F Ma;$lj;jpy; nra;aNtz;ba vy;yhg; gupNrhjidfisAk; 

khztu;fs; jdpahf my;yJ FOf;fshfr; nra;J mDgtq;fisg; ngwNtz;Lk;. NkYk; 

gy gupNrhjidfSf;Fj; Njitahd cgfuzq;fSf;fhd gpujpaPl;Lg; nghUs;fis 

vspjhfg; ngwj;jf;fjhf ,Uf;Fk; mNj Ntis mtw;iwg; gad;gLj;jpr; nra;Kiwg; 

gupNrhjidfisr; nra;tjw;F khztu;fSf;Fr; re;ju;g;gq;fis toq;f Ntz;Lk;. 

÷ nra;Kiwr; nraw;ghLfspD}lhff; fw;wy; - fw;gpj;jy; nrad;Kiwia Nkw;nfhs;tjd; 

%yk; khztu;fis cupa ,yf;Ff;FSf;F topg;gLj;jy; vspjhFk;. 

÷ ghl mwpit cWjpg;gLj;Jk;NghJ fzpdp nkd;nghUs;fs;> ,izak; Mfpatw;iwg; 

gad;gLj;jy; Nghd;w re;ju;g;gq;fSk; gy;Y}lf vwpitfs; Nghd;w jw;fhyj njhopDl;g 

cj;jpfisg; gad;gLjjYk; kpf cfe;jdthFk;.

÷ ghlj;jpl;lj;jpw;Fupa E}y;fisg; guprPypg;gjd; %yk; tplaq;fisr; Nrfupg;gjw;F 

Nkyjpfkhf mwpitg; ngWtjw;F khztu;fis topg;gLj;j Ntz;Lk;.

÷ tPl;Lg;ghlq;fisr; (tutorials) nra;tpg;gjd; %yk; khztu;fspd; tpilaspf;Fk; Mw;wiy 

tsu;f;f Ntz;Lk;.

÷ gpurpdj;jpw;F Gs;sptpgu uPjpahf tpilaspf;Fk;NghJ ,Wjp ,uz;L jrkjhdq;fSf;F 

rupahf Kd;itg;gjw;F khztu;fSf;F gapw;rpaspj;jy; Ntz;Lk;.

÷ Nfhl;ghl;L mbg;gilapy; toq;fg;gl;l nra;Kiwr; re;ju;g;gj;jpw;F nghUj;jkhdthW 

gad;gLj;Jtjw;F khztu;fisg; gapw;Wtpj;jy; Ntz;Lk;. 

÷ ge;jp tpdhf;fSf;F tpilaspg;gjw;F khztu;fisg; gapw;Wtpj;jy; cfe;jJ. nra;Kiwr; 

Nrhjidfis elhj;Jk;NghJ mjw;Fupa fle;jfhy fl;likg;G tpdhf;fSf;F 

tpilaspg;gjw;Fk; fye;JiuahLtjw;Fk; khztu;fis <LgLj;jy; Ntz;Lk;. 

÷ tpdhj;jhis rupahd Kiwapy; thrpj;jy;

÷ gpur;rpidapd; khjpupia ,dq;fhzy;.

÷ rupahfr; RUf;Ftjd; %yk;.

÷ fpilf;fg;ngw;w tpil toq;fg;gl;Ls;s tpilAld; xg;gpl;L rupahd tpilapidj; 

Nju;e;njLg;gjd; %yk; cau; milT kl;lj;jpid mz;kpf;f KbAk;. ,jw;fhf>

 1. xt;nthU myfpdJk; Nfhl;ghl;bidAk; tpsq;fpf; nfhs;Sk; jpwd;.

 2. gapw;rpia tpUj;jp nra;jy;.

 3. tiugpid tpsq;fp tpgupg;gjw;F khztu;fis Mrpupau;fs; topg;gLj;j Ntz;Lk;. 

÷ xt;nthU Nfhl;ghl;ilAk; tpsq;fpf; nfhs;tjw;F cUthf;fg;gl;l nra;Kiwg; 

guPl;irapy; cau; milT kl;lj;ij miltjw;fhd tpsf;fj;ij khztu;fs; ntspf;fhl;b 

topg;gLj;jy; Ntz;Lk;.
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