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mwpKfk;

 fy;tpg; nghJj; juhjug; gj;jpu cau; jug; guPl;irahdJ ,yq;ifapd; cau;kl;l ,uz;lhk; 

epiyf; fy;tpapd; ,Wjpr; rhd;wpjo;g; guPl;irahFk;. cau;kl;l ,uz;lhk; epiyf; 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 2013 Mk; Mz;by; 209, 906 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 31, 723 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)k; - 2013 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 tpdhf;fSf;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;.  
           

       lgps;a+.vk;.vd;.N[. G\;gFkhu 
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cs;slf;fk;

gFjp I                      
             
              gf;f vz;

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

 1.1 ghlf; Fwpf;Nfhs;fs;        1

 1.2  guPl;rhu;j;jpfspd; ghl milT njhlu;ghd vz; jfty;fs;    

 1.2.1 ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if   2

  1.2.2 guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;     2

  1.2.3 khtl;lq;fspd; mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg;   

  guPl;rhu;j;jpfs; juq;fs; ngw;w tpjk;     3

  1.2.4 tFg;ghapil mbg;gilapy; Gs;spfs; ngw;w tpjk;    4

  
 1.3.  ghl milT gw;wpa gFg;gha;T   

 1.3.1 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT     5

 1.3.2 tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;  6

 1.3.3 tpdhj;jhs; II ,y; Gs;spfs; ngwg;gl;Ls;s tpjk;    6
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  mtjhdpg;Gfs; (ghl myfpw;Nfw;g)     22

 2.1.5 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd 

  mtjhdpg;Gfs;> KbGfs;> Nahridfs;       24
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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; 45669 9398 55067

jkpo; 7552 954 8506

Mq;;fpyk; 3021 400 3421

nkhj;jk;  56242 10752 66994

      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 1964 3.49 335 3.12 2299 3.43

B 4322 7.68 1199 11.15 5521 8.24

C 11082 19.70 2698 25.09 13780 20.57

S 19722 35.07 4090 38.04 23812 35.54

F 19152 34.05 2430 22.60 21582 32.22

nkhj;jk; 56242 100.00 10752 100.00 66994 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 5875 360 6.13 548 9.33 1138 19.37 1934 32.92 3980 67.74 1895 32.26

2. fk;g`h 3411 86 2.52 180 5.28 579 16.97 1137 33.33 1982 58.11 1429 41.89

2. fSj;Jiw 2121 37 1.74 95 4.48 319 15.04 718 33.85 1169 55.12 952 44.88

4. fz;b 2663 81 3.04 160 6.01 446 16.75 920 34.55 1607 60.35 1056 39.65

5. khj;jis 615 4 0.65 17 2.76 79 12.85 201 32.68 301 48.94 314 51.06

6. Etnuypah 824 9 1.09 24 2.91 74 8.98 286 34.71 393 47.69 431 52.31

7. fhyp 2336 62 2.65 141 6.04 373 15.97 762 32.62 1338 57.28 998 42.72

8. khj;jiw 2007 67 3.34 89 4.43 287 14.30 625 31.14 1068 53.21 939 46.79

9. mk;ghe;Njhl;il 1483 19 1.28 39 2.63 160 10.79 455 30.68 673 45.38 810 54.62

10. aho;g;;ghzk; 1276 66 5.17 91 7.13 215 16.85 385 30.17 757 59.33 519 40.67

11. fpspnehr;rp 176 11 6.25 3 1.70 22 12.50 62 35.23 98 55.68 78 44.32

12. kd;dhu; 147 0 0.00 2 1.36 13 8.84 52 35.37 67 45.58 80 54.42

13. tTdpah 206 6 2.91 15 7.28 35 16.99 73 35.44 129 62.62 77 37.38

14. Ky;iyj;jPt[ 137 2 1.46 5 3.65 9 6.57 37 27.01 53 38.69 84 61.31

15. kl;lf;fsg;G 557 25 4.49 47 8.44 117 21.01 180 32.32 369 66.25 188 33.75

16. mk;ghiw 1057 15 1.42 48 4.54 163 15.42 416 39.36 642 60.74 415 39.26

17. jpUNfhzkiy 479 15 3.13 16 3.34 65 13.57 169 35.28 265 55.32 214 44.68

18. FUehfy; 2819 56 1.99 109 3.87 438 15.54 995 35.30 1598 56.69 1221 43.31

19. Gj;jsk; 887 16 1.80 34 3.83 126 14.21 312 35.17 488 55.02 399 44.98

20. mDuhjGuk; 1184 20 1.69 38 3.21 131 11.06 364 30.74 553 46.71 631 53.29

21. nghyd;dWit 455 4 0.88 23 5.05 64 14.07 140 30.77 231 50.77 224 49.23

22. gJis 1339 27 2.02 58 4.33 187 13.97 466 34.80 738 55.12 601 44.88

23. nkhduhfiy 558 1 0.18 15 2.69 57 10.22 178 31.90 251 44.98 307 55.02

24. ,uj;jpdGup 1569 28 1.78 43 2.74 207 13.19 512 32.63 790 50.35 779 49.65

25. Nffhiy 1421 21 1.48 67 4.71 216 15.20 506 35.61 810 57.00 611 43.00

nkhj;jk; 35602 1038 2.92 1907 5.36 5520 15.50 11885 33.38 20350 57.16 15252 42.84

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 22 0.03 66994 100.00

81 - 90 660 0.99 66972 99.97

71 - 80 3476 5.19 66312 98.98

61 - 70 6711 10.02 62836 93.79

51 - 60 9612 14.35 56125 83.78

41 - 50 12486 18.64 46513 69.43

31 - 40 13774 20.56 34027 50.79

21 - 30 12673 18.92 20253 30.23

11 - 20 7253 10.83 7580 11.31

01 - 10 326 0.49 327 0.49

00 - 00 1 0.00 1 0.00
 

ml;ltiz 4

xt;nthU tFg;ghapilapYk; khztu;fs; Gs;spfisg; ngw;Ws;s tpjk; ml;ltiz 4 ,y; 

fhzg;gLfpd;wJ. 

Xu; cjhuzkhf tFg;ghapil 31 − 40 ,y; Gs;spfisg; ngw;Ws;s vz;zpf;if 13774 MFk;. mJ 

,g;ghlj;Jf;Fj; Njhw;wpa khztu;fspd; vz;zpf;ifapy; 20.56% MFk;. mt;tFg;ghapilf;Fupa 

jpus; kPbwd; 34027 MFk;. mjhtJ 40 my;yJ mjpYk; Fiwthd Gs;spfisg; ngw;Ws;s 

vz;zpf;if nkhj;j vz;zpf;ifapy; 50.79% MFk;. 
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1.3  ghl milT  gw;wpa gFg;gha;T

1.3.1 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT 
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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. 1 
Mk; tpdhTf;F tpilaspj;Njhu; 98% MFk;. 3 Mk; 

tpdhit 98% ,du; khj;jpuNk njupT nra;Js;sdu;. 2 
Mk; tpdhit 99% Mdtu;fNs njupTnra;Js;sdu;.

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

mjpfkhNdhu; 8 Mk; tpdhitj; njupT 

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

njupT nra;jpUe;jdu;. ,tw;iw KiwNa 85%, 18% 
,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
j
t
Pj
k
;

gFjp A gFjp B

f.ngh.j. (c.j.)g; guPl;ir - 2013
01 -  ngsjpftpay; - tpdhj;jhs; II

tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;

1.3.3   tpdhj;jhs; II ,y; Gs;spfs; ngw;Ws;s tpjk; 
tpdh 1 ,w;F 
toq;fg;gl;l nkhj;jg; 

Gs;spfs; 10 MFk;. 

me;jg; Gs;spfspy; 76 

- 100% vd;w tPr;rpy; 

mjhtJ 8 - 10 tiu 

19% ,du; Gs;spfisg; 

ngw;Ws;sdu;. 

00-25% vd;w tPr;rpy; 

mjhtJ  

0 - 2 tiu 32% 

,du; Gs;spfisg; 

ngw;Ws;sdu;. 

tiuG 3 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

f.ngh.j. (c.j.)g; guPl;ir - 2013
01-  ngsjpftpay; - tpdhj;jhs; II

tpdhf;fSf;Fg; Gs;spfs; ngwg;gl;Ls;s tpjk; (tFg;ghapilf;F Vw;g)

r
j
t
Pj
k
;

tpdh ,yf;fk;

gFjp A gFjp B

tFg;ghapil
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1.3.4 tpdhj;jhs; II   ,y; ngwg;gl;l milT
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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. '''''''''

 2

 3

 4

 3

 2

 3

 2

 5

 1

 4

 1 

 1 

 3

 1 

 5 

 2

 4

 3

 4 

 5 

 1

 3

 4

 4

 5

 4

 1

 2

 1

 5

 4

 4

 2

 3

 4

 1

 5

3

 2

 5

 5 

 5 

 2

 5 

 3 

 3

 2

 2

 2 

 4

       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)   
,
y
F
j
d
;i
k

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

Physics  - Paper I

Facility Indices

56%
50%

25%

54%

62%

54%

25%

15%

29%

53%

45%

34%

50%

30%

35%

52%

45%

74%

23%

13%

21%
24%

60%

81%

43%

23%

49%

53%

60%

38%

50%

64%

40%

54%
52%

41%

75%

81%

15%

23%

37%

20%

42%

81%
76%

60%

67%

34%

52%

64%
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1 8 9 10 11 26 43 44 48 50 2 4 15 16 20 22 23 24 25 35 12 13 14 36 37 21 27 28 29 42 49 17 18 30 34 45 46 47 19 31 38 39 40 41 5 7 32 33 3 6

Question Number

F
a
ci

li
ty

 I
n

d
ex

tpdh ,yf;fk;

ngsjpff; 
fzpaq;fSk; 
mstP;LfSk;

miyTfSk; 
miyfSk; 

Xl;l kpd;dpay; 

f.ngh.j. (c.j.)g; guPl;ir -  2013
01  -  ngsjpftpay; - tpdhj;jhs; I  

tpdhf;fs; njhlu;ghd ,yFj;jd;ik (ghl myfpw;Nfw;g)

nghwpapay;

ntg;gg; 

ngsjpftpay;

kpd;fhe;jtpay; 

<u;g;Gg; Gyq;fs;

,yj;jpudpay; 

epiykpd;; 
Gyq;fs;

rlg;nghUspd; 
nghwpKiw 
,ay;Gfs;

rlg;nghUSk; 
fjpu;g;Gk;

ghl myF 
mjpAau; ,yFj;jd;ik kpff; Fiwe;j ,yFj;jd;ik 

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

1.
ngsjpff; 

fzpaq;fSk; 

mstPLfSk;
1 1 67% - -

2. nghwpapay; 9 10 81% 50 15% 

3. miyTfSk; 

miyfSk; 
10 2 81% 35 38% 

4. ntg;gg; 

ngsjpftpay;
5 12 60% 36 23% 

5. <u;g;Gg; Gyq;fs; 1 21 81% - -

6. epiykpd; Gyq;fs; 5 27 60% 42 13% 

7. Xl;l kpd;dpay; 7 17 74% 45 30% 

8. kpd;fhe;jtpay; 3 31 53% 38 29% 

9. ,yj;jpudpay; 3 41 54% 39 15% 

10.
rlg;nghUspd; 

nghwpKiw 

,ay;Gfs;
4 5 62% 32 25% 

11. rlg;nghUSk; 

fjpu;g;Gk;
2 3 64% 6 56% 
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,
y
F
j
;j
d
;i
k

f.ngh.j. (c.j.)g; guPl;ir -  2013
01  -  ngsjpftpay;

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

ghl myF

n
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pf
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pa
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;
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,
a
y
;G
f
s
;

r
l
g
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h
U
S
k
; 

f
j
pu
;g
;G
k
;

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

81] <u;g;Gg; Gy myfpw;F cupaJ mjd; fPo; tpdhj;jhs; I  ,d; tpdh 21 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;.  

 mt;thNw ngsjpff; fzpaq;fSk; mstPLfSk; vd;Dk; myfpd; fPOk; rlg;nghUSk; fjpu;g;Gk; 

vd;Dk; myfpd; fPOk; Xu; ,yFthd tpdh tPjk; khj;jpuk; Nfl;fg;gl;bUg;gjdhy; mtw;wpd; ,yFj;jd;ik 

KiwNa 67]" 60] MFk;.

 Vida ghl myfpd; fPo; ngwg;gl;Ls;s ,yFj;jd;ik 28] njhlf;fk; 55] tiuAs;s Mapilapy; 

gue;Js;sJ.

 miyTfSk; miyAk; vd;Dk; myfpd; fPo; $Ljyhd tpdh vz;zpf;if mjhtJ 10 tpdhf;fSk; 

nghwpapaypd; fPo; 9 ,t;tpdhf;fSk; ,t; tpdhj;jhspy; cs;slf;fg;gl;Ls;sd. ,t;tyFg; ghlj;jpl;lj;jpy; 

Kjypy; Muha;e;j myFfshf ,Uf;Fk; mNj Ntis mtw;Wf;F KiwNa 55] " 43] ,yFj;jd;ik 

cz;L.

 kpff; Fiwe;j ,yFj;jd;ik epiykpd; Gy myfpw;F ,Uf;Fk; mNj Ntis mJ 28] MFk;. 

mt;tyfpd; fPo; 5 tpdhf;fs; cs;sd.
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2.1.5 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; gw;wpa xl;Lnkhj;jkhd mtjhdpg;Gfs;> 

KbGfs;> Nahridfs;

 tpdhj;jhs; I ,d; ,yFj;jd;ikapy; kpfTk; $Ljyhd rjtPjj;ijg; ngw;wpUe;j tpdhf;fs; 2, 10,21 
MFk;. ,it 81% Mf ,Ue;jd. ,t;tpdh mbg;gilf; Nfhl;ghLfspd; kPJ mike;jpUe;j mNjNtis 

khztu;fs; mf;Nfhl;ghLfisr; rupahf cWjpg;gLj;jy; khztu; milT Xu; cau; kl;lj;jpy; ,Ug;gjw;Ff; 

fhuzkhf ,Ue;jJ. 9, 15, 17 Mfpa tpdhf;fSf;Fk; khztu;fspy; 70% ,w;F Nkw;gl;Nlhu; rupahd 
tpiliaj; njupe;njLj;jpUe;jdu;. ,t;tpdhf;fSf;F mbg;gilr; R+j;jpuq;fisAk; tpjpfisAk; gad;gLj;jp 

vspa fzpg;Gfspd; %yk; tpiliag; ngwj;jf;fjhf ,Ue;jik milT cau; kl;lj;jpy; ,Ug;gjw;F 

VJthf ,Uf;fyhk;.

 khztu;fspd; Fiwe;jgl;rr; rupahd Jyq;fw; rjtPjk; tpdh 42 ,w;Ff; fpilj;jJ. mJ khztu;fspy; 

13% MFk;; ,q;F khWk; nfhs;sstp xd;wpd; nfhs;ssT gypjg; (gad;gLk;) gug;gsTf;Nfw;g khWk; 

tpjj;ij tpsq;fpf; nfhs;tjw;F khztu;fspy; ngUk;ghNyhNdhUf;Ff; fbdkhf ,Ue;Js;sJ. mjhtJ 

mt;tpdhtpy; fPo;j; jfL njhlu;ghf Nky; jfL khwhf; Nfhz Ntfj;Jld; Roy;fpd;wikahy; gypjg; 

gug;gsT rPuhf mjpfupj;Jr; rPuhf FiwtJ tpsq;fpf; nfhs;sg;gltpy;iy. khztu;fspy; 15% khj;jpuk; 

tpdh 50  ,w;Fr; rupahf tpil vOjpapUe;jdu;. B ,aq;Fk; NghJ nghUs; A apw;Fk; Ntfk; fpilf;fpd;wJ 

vd;gJk; rf;jpf; fhg;Gf; Nfhl;ghL A, B Mfpa ,U nghUs;fSf;Fk; gpuNahfpf;fg;gl Ntz;Lk; vd;gJk; 

tpsq;fpf; nfhs;sg;glhik ,jw;Ff; fhuzkhFk;. 

 tpdh 26 ,w;Fr; rupahf tpil vOjpa khztu;fspd; rjtPjk; 20% MFk;. ,q;F tpdh rupahf 

tpsq;fpf; nfhs;sg;glhik milT Fiwe;j kl;lj;jpy; ,Ug;gjw;Ff; fhuzkhFk;. ,q;F Xu; ,io czUk; 

Fiwe;jgl;r ,Oitad;wp ,U ,iofspy; xd;Wk; mwhky; jhq;f Ntz;ba Fiwe;j gl;r ,OitNa 

Nfl;fg;gl;Ls;sJ. 

 ,yj;jpudpay; myfpw;F 39, 40, 41 Mfpa tpdhf;fs; cupait. mtw;wpy; tpdh 39 ,w;Fr; rupahd 

Jyq;fiyf; fhl;ba khztu;fspd; rjtPjk; 15% MFk;. ,q;F jpuhd;rpw;wu; nraw;ghl;L epiyikapy; 

,Uf;fpd;wnjdf; nfhz;lhy; 5 kΩ jilapw;Ff; FWf;Nf cs;s mOj;j tPo;r;rp 250V  MFk;. ,J ,t;thW 

,Uf;f Kbahjhifahy; jpuhd;rpw;wu; nraw;ghl;L epiyiapyd;wp epuk;gy; epiyikapy; ,Uf;fpd;wJ vd;gij 

tpsq;fpf; nfhs;tjw;Fg; ngUk;ghyhd khztu;fSf;F Kbahky; cs;sJ. ,yj;jpudpay; myfpw;Fupa 

tpdh 40 ,w;Fr; rupahd Jyq;fiyf; fhl;ba khztu;fspd; rjtPjk; 25% MFk;. ,yj;jpud; Rw;Wfs; 

gw;wpa nra;Kiw tpsf;fk; eype;j epiyapy; ,Uj;jy; ,jw;Ff; fhuzkhFk;. nra;Kiwg; gpuNahfq;fspy; 

khztu;fspd; $Ljyhd ftdk; nrYj;jg;gl Ntz;Lk;. tpdh 41 MdJ jUf;f thapy;fs; njhlu;ghd 

gpur;rpidahFk;. ,jw;Fr; rupahfj; Jyq;fiyf; fhl;ba khztu;fspd; rjtPjk; 54% Mf ,Ug;gjdhy; jUf;f 

thapy;fs; njhlu;ghfg; gy khztu;fs; rhjhuz tpsf;fj;ijf; nfhz;Ls;sdu; vd;gJ epWtg;gLfpd;wJ.

 khztu;fspy; 30%  khj;jpuk; tpdh 45 ,w;Fupa rupahd tpiliaj; njupe;njLj;Js;sdu;. 5 Ω 
jilapD}lhf Xl;lk; gha;tjpy;iy vd;gjidAk; 3V fyj;jpw;Ff; FWf;Nf kpd;dpaf;f tpir ,Uf;fpd;wJ 

vd;gijAk; gy khztu;fs; tpsq;fpf; nfhs;stpy;iy. tpdh 18 ,w;F ,yFjd;ik 45%MFk;. xU 

epiykhw;wpapd; %yk; tYit xUNghJk; tpUj;jp nra;a KbahJ vd;gijg; ngUk;ghyhd khztu;fs; 

tpsq;fpf; nfhs;shik ,jw;Ff; fhuzkhFk;. tpdh 32 gug;gpOit njhlu;ghd tpdhthf ,Uf;Fk; mNjNtis 

mjd; ,yFj;jd;ik 25% MFk;. tpuy; Edpapy; rtu;f;fhuj;ijg; g+rp kpsF cs;s ePu; Nkw;gug;igj; 

njhLk;NgJ kpsF J}spd; kPJ tpisAs; tpir tpuy; Edpapy; ,Ue;J mg;ghy; jhf;Ffpd;wJ. ,J jpdrup 

tho;tpy; ngUk;ghYk; mDgtg;gLk; epfo;thFk;. jpdrup fhzg;gLk; ,j;jifa tplaq;fisf; fw;Fk; 

tplaj;Jld; njhlu;GgLj;jpr; rpe;jpg;gjd; %yk; mj;jifa tpdhf;fSf;F vspjhf tpil vOjyhk;. 36, 48, 
49 Mfpa tpdhf;fSf;Fr; rupahd Jyq;fiyf; fhl;ba khztu; rjtPjk; 23% MFk;. ,t;tpdhf;fisj; 

jPu;f;Fk; NghJ Nfhl;ghLfisAk; rkd;ghLfisAk; rupahfg; gad;gLj;jhik ,yFjd;ik Fiwtjw;Ff; 

fhuzkhFk;. 

 tpdhj;jhs; I  ,d; tpdhf;fisr; rupahf thrpj;J tpsq;fpf; nfhz;L tpil vOJtjd; %yk; milT 

kl;lj;ij NkNy cau;j;jyhk;. xt;Nthu; myfpw;Fk; cupa Nfhl;ghLfSf;Nfw;g gapw;rpfisr; nra;ag; 

gof;FtjpYk; tiuig tiuaWj;jy; gw;wpa tpsf;fj;ij khztu;fSf;F mspg;gjpYk; khztu;fSf;F 

Mrpupau;fspd; topfhl;ly; mtrpakhFk;. NkYk; Nfl;ghLfisAk; Kiwapay;fisAk; gad;gLj;jp 

mikf;fg;gl;Ls;s njhopDl;g cgfuzq;fis cjhuzq;fshff; nfhz;L tplaq;fis tpsq;fpf; 

nfhs;tjw;F khztu;fSf;F topfhl;ly; 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 2 24% 67% 5% 2% 2% -
2 3 4% 7% 81% 5% 3% -
3 4 5% 5% 15% 64% 10% 1
4 3 10% 10% 42% 15% 23% -
5 2 5% 62% 8% 12% 13% -
6 3 8% 32% 56% 3% 1% -
7 2 6% 54% 16% 10% 13% 1
8 5 5% 10% 21% 4% 60% -
9 1 76% 7% 4% 11% 1% 1
10 4 2% 9% 2% 81% 6% -
11 1 42% 19% 19% 15% 5% -
12 1 60% 21% 8% 5% 6% -
13 3 20% 16% 54% 8% 1% 1
14 1 49% 7% 11% 29% 3% 1
15 5 4% 4% 11% 5% 75% 1
16 2 6% 54% 19% 8% 12% 1
17 4 5% 4% 5% 74% 12% -
18 3 6% 5% 45% 9% 34% 1
19 4 16% 10% 20% 45% 8% 1
20 5 15% 7% 5% 21% 51% 1
21 1 81% 7% 3% 5% 3% 1
22 3 9% 23% 40% 22% 4% 2
23 4 4% 13% 14% 64% 4% 1
24 4 4% 6% 29% 50% 9% 2
25 5 4% 6% 36% 2% 52% -
26 4 13% 51% 7% 20% 9% -
27 1 60% 8% 9% 15% 7% 1
28 2 22% 24% 19% 8% 26% 1
29 1 21% 10% 39% 11% 18% 1
30 5 14% 5% 13% 16% 52% -
31 4 6% 18% 9% 53% 13% 1
32 4 42% 8% 18% 25% 6% 1
33 2 10% 50% 16% 12% 11% 1
34 3 8% 20% 35% 20% 16% 1
35 4 6% 14% 34% 38% 7% 1
36 1 23% 22% 19% 14% 20% 2
37 5 5% 17% 15% 19% 43% 1
38 3 28% 28% 29% 10% 4% 1
39 2 14% 15% 10% 17% 43% 1
40 5 18% 17% 23% 16% 25% 1
41 5 13% 10% 11% 12% 54% -
42 5 23% 12% 18% 33% 13% 1
43 2 18% 34% 17% 18% 12% 1
44 5 6% 10% 20% 26% 37% 1
45 3 5% 9% 30% 11% 44% 1
46 3 9% 19% 50% 15% 6% 1
47 2 11% 34% 37% 10% 6% 2
48 2 23% 23% 31% 17% 6% -
49 2 8% 23% 34% 21% 13% 1
50 4 38% 14% 28% 15% 4% 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

 

 
  (01 Gs;sp)

  (01 Gs;sp)

 
 (01 Gs;sp)

 (01 Gs;sp)

(01 Gs;sp)
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dw ePupd; mlu;j;jpahy; (tiugpd;) gbj;jpwid ngUf;Fjy;

my;yJ d = gbj;jpwd; ×dw      (01 Gs;sp)

           (gbj;jpwd; vd kl;Lk; vOjpdhy; Gs;spfs; ,y;iy)

 efUk;  EZf;Ff;fhl;b       (01 Gs;sp)

 

 

tisak; / Gs;sp P ia efUk; EZf;Ff;fhl;bapd;; fpilf; FWf;Ff; fk;gpapy; 

Ftpj;jy; (thrpg;igg; ngwy;)

vz;nzapdJk; ePupdJk; gpiwAU / Nkw;gug;G / kl;lk; efUk; EZf;Ff;fhl;bapd;; 

fpilf; FWf;Ff; fk;gpapy; Ftpj;jy; (thrpg;igg; ngwy;)

                    {,uz;bw;Fk;}     (01 Gs;sp)

 

 

Ai  ,w;F: (Fohapd;) cs;/mf tpl;lk; (xi vd;f)

Ae  ,w;F: (Fohapd;) ntsp/Gw tpl;lk; (xe vd;f)               

                       {,uz;L tpilfSf;Fk;}   (01 Gs;sp)

 

xi I msg;gjw;F: (Ntzpau; ,Lf;fpkhdpapd;) cs;/ mfj; jhilfs; 

(I ghtpf;f)

xe I msg;gjw;F: (Ntzpau; ,Lf;fpkhdpapd;) ntsp/ Gwj; jhilfs; 

(I ghtpf;f)            

                          {,uz;L tpilfSf;Fk;}  (01 Gs;sp)
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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; 31%
3 - 5  Gs;sp Mapilapy; 29% 
6 - 7  Gs;sp Mapilapy; 21%
8 - 10 Gs;sp; Mapilapy; 19% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

19% Mdtu;fs; Mtu;. 31% Mdtu;fs; 2 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

0

,t;tpdh 10 cg gFjpfisf; 

nfhz;lJ. mtw;Ws; 7 
cggFjpfspd; ,yFj;jd;ik 40% 

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

kpff; Fiwe;j cg gFjp (e) (ii) 
MtNjhL mjd; ,yFj;jd;ik 4% 

MFk;. ,yFj;jd;ik kpff; $ba 

cggFjp (d) (i) MtNjhL mjd; 

,yFj;jd;ik 78% MFk;.

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

-13-

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

Physics - Paper II (Part A) 

Facility Indices of Parts and Sub parts 
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(a) (b) (c) (d) (e) (f) (a) (b) (c) (d) (e) (f) (g) (a) (b) (c) (a) (b) (c) (d) (e) (f)

1 2 3 4

Part A

Parts and Sub parts

F
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it
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n
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d
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  1 Mk; tpdhtpd; cggFjpfs;

20

00

40
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68%

56%
49%

78%

28% 29%

47%
56%

 42%

4%

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

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

 tpdh 1 ,d; ,yFj;jd;ik $ba cggFjpahf d(i) ,d; ,yFj;jd;ik 78] Mf ,Uf;Fk; 

mNjNtis ,yFj;jd;ik Fiwe;j cggFjpahfpa e(ii) ,d; ,yFj;jd;ik 4]MFk;. gFjp (a) apd; 
,yFj;jd;ik 68]MFk;. mlu;j;jpapd; tiutpyf;fzj;ijAk; ehg;gj;jpw;fhd Njitfspd; gpuNahfj;ijAk; 

gw;wpg; gy khztu;fs; ntw;wpaPl;b cs;sdu;. (b), (c) Mfpa gFjpfSf;F ,yFj;jd;ik KiwNa 56] " 
49] ,Uj;jypypUe;J khztu;fSf;F kpjg;Gf; Nfhl;ghLfSk; mtw;wpd; gpuNahfq;fSk; gw;wpr; rhjhuz 

tpsf;fk; cs;sik njupfpd;wJ. gFjp (b) apy; W tpw;fhd Nfhitia vOJk;NghJ GtpaPu;g;gpdhyhd 

Mu;KLfy; g ia cl;gLj;j kwe;jikahy; ,yFj;jd;ik Fiwe;j mNjNtis cggFjp d(ii) ,pd; 
,yFj;jd;ik 28] tiuf;Fk; Fiwtjw;F mJTk; fhuzkhf ,Ue;jJ. NkYk; gupNrhjidf;Fupa 

khwpfis ,dq;fhz;gjw;Fk; mjid xj;j xU tiuig tiutjw;F xU rkd;ghl;ilj; jahupg;gjw;Fk; 

khztu;fsplk; Nghjpa tpsf;fk; ,y;yhikahy; d(ii), d(iii) Mfpa cggFjpfspd; ,yFj;jd;ikfs; 

KiwNa 28] " 29] tiuf;Fk; Fiwe;Js;sJ. 

 cggFjp e(i) ,d; ,yFj;jd;ik 47] MFk;. Nrhjidf; Fohapd; mikit khw;Wtjw;F 

mDkjp ,y;iy vd tpdhtpy; Fwpg;gplg;gl;Ls;sJ. tpdhit cfe;jthW thrpj;J tpsq;fhikahy; 

tpilahf miu kPw;wu;NfhYk; vOjg;gl;bUe;jJ. ,yFj;jd;ik Fiwe;j cggFjpahfpa e(ii) 
apy; mirAk; EZf;Ff;fhl;bapd; fpilf; FWf;Ff; fk;gpf;Ff; Ftpag;gLj;jy; vdf; Fwpf;fhik 

,yFj;jd;ik Fiwtjw;F Kf;fpakhfr; nry;thf;Fr; nrYj;jpaJ.  f(i) " f(ii) Mfpa cggFjpfspd; 

,yFj;jd;ikfs; KiwNa 56] " 42] Mf ,Ue;jikahy; khztu;fspd; mstPl;L cgfuzg; 

gad;ghL gw;wpa FiwghL njspthfpd;wJ. xt;nthU re;ju;g;gj;jpw;Fk; cfe;jthW jf;f mstPl;L 

cgfuzq;fisj; njupe;njLg;gjw;Fk; cupa mstPLfisr; rupahfg; ngWtjw;Fk; khztu;fis 

topg;gLj;jy; nghUj;jkhdjhFk;. 

29%

- 29 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

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; 31%
3 - 5  Gs;sp Mapilapy; 29% 
6 - 7  Gs;sp Mapilapy; 21%
8 - 10 Gs;sp; Mapilapy; 19% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

19% Mdtu;fs; Mtu;. 31% Mdtu;fs; 2 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

0

,t;tpdh 10 cg gFjpfisf; 

nfhz;lJ. mtw;Ws; 7 
cggFjpfspd; ,yFj;jd;ik 40% 

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

kpff; Fiwe;j cg gFjp (e) (ii) 
MtNjhL mjd; ,yFj;jd;ik 4% 

MFk;. ,yFj;jd;ik kpff; $ba 

cggFjp (d) (i) MtNjhL mjd; 

,yFj;jd;ik 78% MFk;.

tpdhtpd; cggFjpfSf;fhd ,yFj;jd;ik

,
y
F
j
d
;i
k

  1 Mk; tpdhtpd; cggFjpfs;
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47%
56%

 42%
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(a)
(i) (ii) (iii)  (i) (ii) (i) (ii)

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

 tpdh 1 ,d; ,yFj;jd;ik $ba cggFjpahf d(i) ,d; ,yFj;jd;ik 78] Mf ,Uf;Fk; 

mNjNtis ,yFj;jd;ik Fiwe;j cggFjpahfpa e(ii) ,d; ,yFj;jd;ik 4]MFk;. gFjp (a) apd; 
,yFj;jd;ik 68]MFk;. mlu;j;jpapd; tiutpyf;fzj;ijAk; ehg;gj;jpw;fhd Njitfspd; gpuNahfj;ijAk; 

gw;wpg; gy khztu;fs; ntw;wpaPl;b cs;sdu;. (b), (c) Mfpa gFjpfSf;F ,yFj;jd;ikfs; KiwNa 56] " 
49] ,Uj;jypypUe;J khztu;fSf;F kpjg;Gf; Nfhl;ghLfSk; mtw;wpd; gpuNahfq;fSk; gw;wpr; rhjhuz 

tpsf;fk; cs;sik njupfpd;wJ. gFjp (b) apy; W tpw;fhd Nfhitia vOJk;NghJ GtpaPu;g;gpdhyhd 

Mu;KLfy; g wia cl;gLj;j kwe;jikahy; ,yFj;jd;ik Fiwe;j mNjNtis cggFjp d(ii) apd; 
,yFj;jd;ik 28] tiuf;Fk; Fiwtjw;F mJTk; fhuzkhf ,Ue;jJ. NkYk; gupNrhjidf;Fupa 

khwpypfis ,dq;fz;gjw;Fk; mjid xj;j xU tiuig tiutjw;F xU rkd;ghl;ilj; jahupg;gjw;Fk; 

khztu;fsplk; Nghjpa tpsf;fk; ,y;yhikahy; d(ii), d(iii) Mfpa cggFjpfspd; ,yFj;jd;ikfs; 

KiwNa 28] " 29] tiuf;Fk; Fiwe;Js;sJ. 

 cggFjp e(i) ,d; ,yFj;jd;ik 47] MFk;. Nrhjidf; Fohapd; mikit khw;Wtjw;F 

mDkjp ,y;iy vd tpdhtpy; Fwpg;gplg;gl;Ls;sJ. tpdhit cfe;jthW thrpj;J tpsq;fhikahy; 

tpilahf miu kPw;wu;NfhYk; vOjg;gl;bUe;jJ. ,yFj;jd;ik Fiwe;j cggFjpahfpa e(ii) apy; 
mirAk; EDf;Ff;fhl;bapd; fpilf; FWf;Ff; fk;gpf;Ff; Ftpag;gLj;jy; vdf; Fwpf;fhik ,yFj;jd;ik 

Fiwtjw;F Kf;fpakhfr; nry;thf;Fr; nrYj;jpaJ.  f(i) " f(ii) Mfpa cggFjpfspd; ,yFj;jd;ikfs; 

KiwNa 56] " 42] Mf ,Ue;jikahy; khztu;fspd; mstPl;L cgfuzg; gad;ghL gw;wpa 

FiwghL njspthfpd;wJ. xt;nthU re;ju;g;gj;jpw;Fk; cfe;jthW jf;f mstPl;L cgfuzq;fisj; 

njupe;njLg;gjw;Fk; cupa mstPLfisr; rupahfg; ngWtjw;Fk; khztu;fis topg;gLj;jy; 

nghUj;jkhdjhFk;. 

29%
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(NtW vt;tbtj;jpw;Fk; Gs;spapy;iy)

a =
(l1 − l0)
(l0 θ)          01 Gs;sp

kPw;wu; rl;lj;jhy; 0.5mm tiu msf;f KbAkhapd;

  (0.5 mm)

     (l0)min
× 100 = 0.2

 (l0)min = 250 mm = 25 cm = 0.25 (m) ................. (01)

0.2% tPj tOtpw;F Fiwe;jJk; rkdhdJkhd l0 ngWkjpapd; ,opTg; ngWkhdk;    

(l0) min MapUe;jhy; 

 1 mm 

(l0)min
× 100 = 0.2

(l0)min = 500 mm = 50 cm = 0.5 (m) …………  (01)

     my;yJ
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÷ Foha; tpiuthf/ rpwpjsT ntg;gj;Jld; ntg;gr; rkdpiyia (my;yJ rkdpiy/ 
cWjp ntg;gepiyia) miltjw;F my;yJ mJ rpwpa ntg;gf; nfhs;ssit 

nfhz;bUg;gjdhy; 

÷ Foha; rPuhf ntg;gkhf;fg;gLk;/ Foha; cs;NsAk; ntspNaAk; xNu ntg;gepiyia 

milAk;

 VjhtJ ,U rupahd fhuzq;fSf;F (xt;nthU tifapypUe;Jk; VjhtJ xd;W)  

           (01 Gs;sp)

X − X0)( =   10
 2

 (l1 − l0)

=   5  (l1 − l0)1 mm 

/ ,t;nthOq;fikg;igg; ghtpj;J mstplf;$ba ,opT ngWkjp (l1 − l0)    

 

 =  0.2 mm = 0.02 cm = 2 × 10−4 (m) ............................. (01 Gs;sp)
                      

my;yJ

mstpil 0.5 mm  tiu msf;fg; gad;gLj;j KbAnkdpd; 

/ ,t;nthOq;fikg;igg; ghtpj;J mstplf;$ba (l1 − l0) ,d; ,opT ngWkjp     

         =  0.1 mm = 0.01 cm =  10−4 (m) .......................(01 Gs;sp)

X − X0)( =   5  (l1 − l0)

=   5  (l1 − l0)0.5 mm 
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α  = 

X  = 

(X − X0)
5l0θ

X   =   5αl0θ  +  X0  .................................................................(01 Gs;sp)

my;yJ

(ql0α 

p ) θ  +  X0  .....................................(01 Gs;sp)
 

 
     

tiugpd; gbj;jpwd; = 0.1 mm °C-1 = 10-4 (m °C-1)   (01 Gs;sp)
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,zq;Ffpd;Nwd; / Mk;

Gak; ABC jho;e;j ntg;gf; flj;jhW cilajhf njupT nra;jw;fhd fhuzk;:

  -  Gak; ABC ,d; tpupT rpwpjhf / Gwf;fzpf;fj;jf;fjhf ,Uf;Fk;

  my;yJ

  -  Gak; ABC ,d; ntg;gepiy cau;r;rp rpwpjhf ,Uf;Fk;   

  my;yJ

  -  tpfpjk; (p/q)   khWglhJ (jug;gl;l ngWkjpapypUe;J)
  my;yJ

 -  Gaj;jpdhyhd ntg;g cwpQ;ry; rpwpaJ

  my;yJ

 - ntg;gg;gLj;jg;gl;l Gaj;jpdhy; tpuptpy; Nkyjpf gq;fspg;G ,y;iy   

              (tpilAld; VjhtJ xU fhuzj;jpw;F)   (01 Gs;sp)

NkypUe;J ghu;j;J cq;fs; fz;iz mirj;J fhl;b 

mjd; tpk;gj;jpw;F Nky; ,Uf;Fk;NghJs;s thrpg;igg; ngw 

Ntz;Lk;.      ……………  (01)

(,lkhW Njhw;wtO vd;gjw;F Gs;sp ,y;iy)

2 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,uz;lhk; tpdh fl;lha tpdhthf mike;jhYk; 99% 
Mdtu;fNs ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;spfs; 10 MFk;.

0 - 2  Gs;sp Mapilapy; 50%
3 - 5  Gs;sp Mapilapy; 31% 
6 - 7  Gs;sp Mapilapy; 13%
8 - 10 Gs;sp; Mapilapy;   6% 

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

,t;tpdhTf;F 7 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

6% Mdtu;fs; Mtu;. 50% Mdtu;fs; 3 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

13%
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,t;tpdh 9 gFjpfisAk; cg 

gFjpfisAk; nfhz;lJ. 

mtw;Ws; 7 gFjpfspdJk; 

c g g F j p f s p d J k ; 

,yFj;jd;ik 40% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik 

kpff; $ba cg gFjp (a) 
apd; KjyhtJ cggFjp 

MFk;. mjd; ,yFj;jd;ik 
46% MFk;. ,yFj;jd;ik 

kpff; Fiwe;j cggFjp 

(c) MtNjhL mjd; 

,yFj;jd;ik 4% MFk;.

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

Physics - Paper II (Part A) 

Facility Indices of Parts and Sub parts 
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(a)
(i) (ii)  (i) (ii)

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

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

 tpdh 2 ,d; xt;Nthu; cggFjpapdJk; ,yFj;jd;ik 50] ,Yk; ghu;f;ff; Fiwthf ,Uj;jy; 

xU rpwg;gpay;ghFk;. gFjp (a) ,y; Vfgupkhz tpupifj; jpwd;fSf;fhd xU Nfhitia vOjf;    

nfhLf;fg;gl;Ls;sJ. ,J xU tiutpyf;fzkhf ,Ue;jhYk; mg;gFjpapd; ,yFj;jd;ik 46]
MFk;. rjtPj tO gw;wpa tpsf;fk; Fiwthf ,Ue;jikahy; gFjp (b) apd; ,yFj;jd;ik 33] 
tiuf;Fk; Fiwe;Js;sJ. gFjp (c) apd; ,yFj;jd;ik 4] MFk;. ,q;F Foha; Jisiaf; nfhz;Lk; 

nky;ypajhfTk; ,Uj;jy; vd;Dk; ,U tplaq;fs; njhlu;ghfTk; ,U mD$yq;fis vOjhikahy; 

,yFj;jd;ik Fiwe;jJ. 

 gFjp (d) apy; rkd;ghl;il toq;fpj; Njitahd juTfisg; gpujpapLk; NghJ vspjhf tpil 

fpilf;fpd;w NghjpYk; mg;gFjpapd; ,yFj;jd;ik  17]Mf ,Ug;gjdhy; xU tpdhit thrpj;J tpsq;fpf; 

nfhs;tjd; ,lu;g;ghL njspthfpd;wJ. e(i) " e(ii) Mfpa cggFjpfspd; ,yFj;jd;ik 34] MFk;. xU 

jug;gl;Ls;s tiugpd; gbj;jpwid fhz;gjd; %yk; <aj;jpd; Vfgupkhd tpupifj;jpwidf; fhz;gjw;Ff; 

Fwpj;jpUe;j ,g;gFjpapYk; tiugpd; gbj;jpwidf; fhz;gjw;Fg; ngUk;ghyhd khztu;fSf;Ff; fbdkhf 

cs;sJ. Ma;$lg; gupNrhjidfspypUe;J gpd;du; mj;juTfis tiuGg;gLj;jp mjd; gbj;jpwidAk; 

ntl;Lj;Jz;ilAk; nfhz;L cupa fzpaq;fisf; fhz;gjw;F khztu;fisg; gupr;rag;gLj;jy; 

Kf;fpakhdjhFk;. NkYk; gbj;jpwidf; fhZk; NghJ myFfs; njhlu;ghff; ftdkhf ,uhik 

,yFj;jd;ik Fiwtjw;Ff; fhuzkhf ,Ue;jJ. gFjp (g) apd; ,yFj;jd;ik 8]Mf ,Uj;jy; 

xU Fwpj;j cgfuzj;jpypUe;J rupahf cupa thrpg;Gfis vLf;ifapy; khztu;fs; nfhz;Ls;s 

Fiwghl;il vLj;Jf;fhl;Lfpd;wJ. Ma;$lj;jpy; ,jw;fhf khztu;fis epjKk; topg;gLj;jy; 

cfe;jjhFk;. 
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 (i) Kidj; jpUj;jj;Jld; rupahd tiuglk;    (01)

 (ii) Kidj; jpUj;jj;Jld; rupahd tiuglk;> Kjyhk; tifia tpl ePu; 

kl;lj;jpw;F Nky; Fohapd; ePsk; mz;zstpy; %d;W klq;fhf ,Uf;f 

Ntz;Lk;       (01 Gs;sp)

 (iii) ePu; kl;lj;jpypUe;J Fohapd; jpwe;j Kid tiuf;Fkhd cauj;ij 

rupahf Fwpj;jy;      (01 Gs;sp) 

  

.......................................................  (01 Gs;sp)

.......................................................  (01 Gs;sp)
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(1) Njitahd Fohapd; (,dJk; /my;yJ msTrhbapd; cauk;) ePsk; $bajhf 

,Uf;f Ntz;Lk; my;yJ Fohapd; (my;yJ msTrhbapd; cauk;) ePsk; 

Njitahdstpy; ,y;iy

(2) NghJkhd gupT epiyia Nfl;gjw;fhd xypapd; nrwpT (my;yJ cuj;j xyp) 

kpff;FiwT (my;yJ NghJkhd gupT epiyiaf; Nfl;gJ fbdkhFk;)

 ,uz;Lk; rupahapd;   (01)

 (xU fhuzk; Foha; / msTrhb njhlu;ghfTk; kw;iwaJ xypapd; nrwpT 

njhlu;ghfTk; ,Uj;jy; Ntz;Lk;)

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; 39%
3 - 5  Gs;sp Mapilapy; 22% 
6 - 7  Gs;sp Mapilapy; 21%
8 - 10 Gs;sp; Mapilapy; 18% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

18% Mdtu;fs; Mtu;. 39% Mdtu;fs; 2 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

5

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

Physics - Paper II (Part A) 

Facility Indices of Parts and Sub parts 
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20

00

40

60

80

100

51%

28%

49%
43%

 34%

 11%

56% 55%

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

(b) (c)

,t;tpdh 8 gFjpfisAk; cg 

gFjpfisAk; nfhz;lJ. mtw;Ws; 

3 cggFjpfspd; ,yFj;jd;ik 40% 

,Yk; Fiwe;jJ. ,yFj;jd;ik kpff; 

$ba cg gFjp (b)(i) MtNjhL 

mjd; ,yFj;jd;ik   56% MFk;. 

,yFj;jd;ik kpff; Fiwe;j cggFjp 

(c) MtNjhL mjd; ,yFj;jd;ik 11% 

MFk;.

 gupTf; Foha;fs; njhlu;ghd xU tpdhthfpa ,J mbf;fb Nfl;fg;gLk; xU tpdhthFk;. 

vdpDk; ,t;tpdhtpd; gFjpfspd; cau;e;j gl;r ,yFj;jd;ik 56] MFk;. mJ cggFjp b(i) ,w;fhFk;. 
cggFjp a(i) apd; ,yFj;jd;ik 51] MFk;. xU gupTf;Fohapy; miy tbtj;ij tiuAk; NghJ 

Kidj;jpUj;jj;ijAk; Nru;j;J miy tbtj;ij tiutjw;F khztu;fisg; gupr;rag;gLj;jy; Ntz;Lk;. 

cggFjp a(ii) apd; ,yFj;jd;ik 28] MFk;. ,q;F mbg;gilAld; xg;gpl;L Xu; mbg;gilf;Nfw;g Kjyhk; 

Nkw;nwhdpia xj;J miytbtj;ij tiuahikAk; Kidj;jpUj;jj;ijg; Gwf;fzpj;jikAk; ,g;gFjpapd; 

,yFj;jd;ik Fiwtjw;Ff; fhuzkhFk;. cggFjp a(iii) ,y; 1 Mk; Nkw;nwhdpr; re;ju;g;gj;jpy; Fohapd; 

ePsk; l2 MdJ cUtpy; Fwpj;j tpjk; gw;wpf; Nfl;fg;gl;bUe;jhYk; ,q;Fk; mg;gFjpapd; ,yFj;jd;ik 

49] MFk;. khztu;fspd; nra;Kiwj; jpwd;fis tp;Uj;jpnra;tjw;F topfhl;lYk; tha;g;gspj;jYk; 

eilngWjy; Ntz;Lk;.

 
 b(i) " b(ii) Mfpa cggFjpfspd; ,yFj;jd;ik KiwNa 56] " 55] MFk;. mbf;fb gad;gLj;jg;gLk; 

rkd;ghLfis cUthf;Ftjw;F tFg;giwapy; khztu;fSf;F gapw;rpaspj;jy; Ntz;Lk;. gFjp c apd; 
,yFj;jd;ik 11]MdJ kpff; Fiwthd xU ngWkhdkhFk;. gy gupTr; re;ju;g;gq;fisg; ngWk;NghJ 

xd;wpypUe;njd;W NtWgl;l ,U ,lu;ghLfisf; Fwpg;gpLjy; Ntz;Lk;. ,e;j xd;wpypUe;J xd;W NtWgl;l 

,U ,lu;g;ghLfSk; rupahf ,Ue;jhy; khj;jpuk; Gs;s;p toq;fy; ,yFj;jd;ik kpfTk; Fiwe;j xU 

ngWkhdkhf ,Ug;gjw;F VJthf cs;sJ. ju;f;f uPjpahfr; rpe;jpg;gjw;Fk; nra;Kiwg guPl;irfs; nra;J 

cupa mstPLfisr; rupahf vLg;gjw;Fk; khztu;fSf;Fg gapw;rpaspj;jy; Ntz;Lk;. 
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 (my;yJ NtW VjhtJ tbtk;)      (01 Gs;sp)

njhFjpapd; ,izg;Gf;fSf;fpilapy; jiliaf; 

Fiwj;jy;                      

   my;yJ

,izg;Gf; fk;gpfspdhy; Vw;gLk; jiliaf; Fiwf;f  

                my;yJ

,izg;Gf; fk;gpfspd; fhuzkhf jilfspy; Vw;gLk;; 

   tOit Fiwf;f
             

ikag;g+r;rpa fy;tNdhkhdp             (01 Gs;sp)

jilg;ngl;b

fhuzk;:

÷ tiuig tiutjw;F Njitahd jilapd; (R1) ngWkjpia ngw 

   my;yJ 

÷ jilg;ngl;b jilapd; ngWkjpia (R1) toq;Fk;
   my;yJ

÷ jilapd; vz; ngWkhdk; tiuig tiutjw;F Njitg;gLk;

    my;yJ

÷ ,iwNahjw;whdJ jil (R1) ,dJ ngWkjpia juhJ.

 (tpilf;Fk; fhuzj;jpw;Fk;)     (01 Gs;sp)

cgfuzj; njhFjpapd; ,izg;gpw;F ,izg;Gf; fk;gpf;Fg; gjpyhf 

mfd;w nrg;Gf; fPw;Wfs; gad;gLj;Jtjd; Kf;fpa fhuzk; ahJ?
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(1 ,w;fhf 100 vd;gij Vw;Wf; nfhs;sTk;)        (01 Gs;sp)

(1 ,w;fhf 100 vd;gij Vw;Wf; nfhs;sTk;)

my;yJ

 (iii) tiugpypUe;J R2 I vq;qdk; fhz;gPu;?

  gbj;jpwdpypUe;J my;yJ gbj;jpwd; × 100
 

  (NkYs;s njhlu;gpy; gbj;jpwd; R2 my;yJ
 R2

100
MapUe;jhy; kl;Lk;   

  ,g;Gs;spia  toq;fTk;)

 

rpwpa l ngWkjpia njupT nra;jpUe;jhy;>

(1) Kidj;jpUj;jj;jpd; fhuzkhf (gpd;d/rjtPj) tO ngupjhf ,Uf;Fk; 

       

(2) l mstPl;bd; fhuzkhf gpd;d/rjtPj tO ngupjhf ,Uf;Fk; 

                                                                                           

(3) eLg;Gs;spapy; thrpg;ig vLf;Fk;NghJ fy;tNdhkhdp cau; 

czu;jpwidf; nfhz;bUf;Fk;.

 

(NkYs;s VjhtJ ,uz;bw;F> xt;nthd;wpw;Fk; 01 Gs;sp tPjk; (02 Gs;spfs;) 

(kWjiyahd tpilfisAk; Vw;Wf; nfhs;sTk;)

(01 Gs;sp)

(01 Gs;sp)
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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; 25%
3 - 5  Gs;sp Mapilapy; 38% 
6 - 7  Gs;sp Mapilapy; 22%
8 - 10 Gs;sp; Mapilapy; 15% 

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

,t;tpdhTf;F 8 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

15% Mdtu;fs; Mtu;. 25% Mdtu;fs; 2 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

,t;tpdhtpy; 8 gFjpfSk; 

cggFjpfSk; ,Uf;Fk; 

mNj Ntis mtw;wpy; 

4 gFjpfspdJk; 
cggFjpfspdJk; 

,yFj;jd;ik 40% ,Yk; 

ghu;f;ff; FiwthFk;. 

,t;tpdhtpd; gFjp (b) ,w;F 
vg;NghJk; Rje;jpukhd Gs;sp 

cupajhFk;. MfNt mjd; 

,yFj;jd;ik 100% MFk;. 

,yFj;jd;ik Fiwe;jgFjp 
(f) MFk;. mjd; ,yFjd;ik 

20% MFk;.
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 tPw;];ud; ghyf; Nfhl;ghl;Lf;Fupa xU tpdhthfpa ,jpy; (a),  (c) Mfpa gFjpfspd; 

,yFj;jd;ikfs; KiwNa 57] " 53] tPjkhf ,Uf;Fk; mNjNtis gFjp (d) ,d; 
,yFj;jd;ik 33] MdJ xU Fiwe;j ngWkhdkhFk;. nra;Kiwg; guPl;irapy; jilia 

khw;Wtjw;Fg; gad;gLj;jg;gLk; cgfuzq;fs; gw;wp ,g;gFjpapd; %yk; khztu;fspd; jUf;f 

Mw;wy; msf;fg;gLk;. jUf;fuPjpahf ,j;jifa re;ju;g;gq;fis tpsq;Ftjw;F khztu;fisg; 

gupr;rag;gLj;jy; Ntz;Lk;. e(ii) " e(iii) Mfpa cggFjpfspy; xU gupNrhjidapy; cupa khwpfis 

,dq;fz;L xU tiuigg; ngWtjw;F jug;gl;Ls;s xU rkd;ghl;il cUthf;FtijAk; 
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,t;TggFjpfspd; ,yFjd;ik 25]" 23] MFk;. khztu;fSf;F ,jw;fhfg; gapw;rpaspj;jy; 
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,t;thwhd tpdhf;fSf;F tpilnaOJtjw;Fk; khztu;fSf;F re;ju;g;gk; toq;Ftjd; %yk; 

,t;thwhd FiwghLfis ePf;fyhk;. 
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5. (a) (i) ,wFfSf;F nrq;Fj;jhd tsp %yf;$Wfspd; ce;jkhw;wk;

   = 2 mvsinθ  (01 Gs;sp)

  (ii) N %yf;$Wfspd; NkhJifapdhy; gpwg;gpf;fg;gLk; epiyf;Fj;J tpir              

   = 2 mvsinθ × cosθ ×  N   (01 Gs;sp)

   [(a) (i) I cosθ ×  N ,dhy; ngUf;Ftjw;F]
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  (ii)  xU nrf;fdpy; ,wif mbf;Fk; %yf;$Wfspd; vz;zpf;if  N = Avd
m

        .  

(njhlu;G (b)(i)  I m ,dhy; tFg;gjw;F)  (01 Gs;sp)
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

Ie;jhk;; tpdhit 46% Mdtu;fNs njupe;njLj;Jfs;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 43%
4 - 7  Gs;sp Mapilapy; 30% 
8 - 11  Gs;sp Mapilapy; 17%
12 - 15 Gs;sp; Mapilapy; 10% 

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

,t;tpdhTf;F 11 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

10% Mdtu;fs; Mtu;. 43% Mdtu;fs; 3 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

,t;tpdh 11 gFjpfisAk; 

cg gFjpfisAk; nfhz;lJ. 

mtw;Ws; 5 cggFjpfspd; 

,yFj;jd;ik 20% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik kpff; 

$ba cg gFjp (b) (i) MtNjhL 

mjd; ,yFj;jd;ik 81% MFk;. 

,yFj;jd;ik kpff; Fiwe;j 

cggFjp (d) MtNjhL mjd; 

,yFj;jd;ik 11% MFk;.
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25%
17%

81%

62%

28%

17%

51%

24%

11%
18% 19%

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

 khztu;fspy; 46] MNdhu; njupe;njLj;jpUe;j ,t;tpdh nghwpapay; myfpy; Vfgupkhz ce;jj;ijAk; 

NgZaP Nfhl;ghl;ilAk; mbg;gilaha;f; nfhz;L mikf;fg;gl;Ls;sJ. ,q;F $Ljyhd ,yFjd;ik 

Mfpa 81] MdJ b(i) cggFjpf;F cupajhf ,Uf;Fk; mNj Ntis Fiwe;j ,yFjd;ikahfpa 11] 
MdJ gFjp d apw;Ff; fpilj;Js;sJ. a(i), a(ii) Mfpa gFjpfsps; ,yFjd;ikfs; KiwNa 25]" 17] 
MFk;. Xu; ,wf;if kPJ NkhJk; tsp %yf;;$wpd; ce;j khw;wj;jpw;fhd xU Nfhitia vOjp mjd; 

%yk; cz;lhf;Fk; epiyf;Fj;J tpiriaf; fhzy; ngUk;ghyhd khztu;fSf;F fbdkhf cs;sJ. 

b(iii)" b(iv) Mfpa cggFjpfspd; ,yFjd;ikfs; KiwNa 28]" 17] MFk;. Mfhatpkhdj;jpd; ,U 

,wf;iffs; kPJk; jhf;Fk; tpiriaf; fhZk; NghJ a(i) " a(ii) Mfpa cggFjpfspy; ngw;w 2 Nfhitfisg; 

ngUf;fhikahy; rupahd Nfhitiag; ngWfpd;wikAk; jug;gl;Ls;s ngWkhdq;fis gpujpapl;L tpkhdj;jpd; 

,U ,wf;iffspd; kPJk; cs;s tpiriaf; fhZfpd;wikAk; ngUk;ghyhd khztu;fSf;Ff; fbdkhf 

,Ue;Js;sJ.  c(i)" c(ii) Mfpa cggFjpfspd; ,yFjd;ikfs; KiwNa 51]" 24] tPjkhFk;. c(i) apy; 
NgZaP rkd;ghl;ilg; gad;gLj;jpa khztu;fs; $l cggFjp c(ii) ,y; mt;thW ngw;w Nfhitf;Fj; 

je;Js;s ngWkhdq;fisr; rupahfg; gpujpapLtjw;F ,lu;g;gl;Ls;sdu;.     
 Fiwe;jgl;r ,yFjd;ik cs;s gFjp d apd; ,yFjd;ik 11] MFk;. ,q;F NgZaP Nfhl;ghl;bw;Nfw;g 

cz;lhFk; tpirf;F Nkyjpfkhf tsp %yf;$Wfs; ,wf;iffspy; NkhJtjdhy; cz;lhFk; tpirAk; 

cau;j;J tpirf;Fg; gq;fspg;Gr; nra;Ak; vd;gij khztu;fs; tpsq;fpf; nfhs;stpy;iy. e" f Mfpa 

cggFjpfSf;fhd ,yFjd;ikfs; KiwNa 18]" 19] MFk;. gFjp d apd; ,Wjp tpiliar; rupahfg; 

ngwhj khztu;fs; cggFjp e apy; Gs;spfisg; ngwKbatpy;iy. njhlu;G Ntfk; gw;wpa tpsf;fk; 

Fiwthifahy; gFjp f ,d; ,yFjd;ik Fiwe;Js;sJ. nra;Kiwr; re;ju;g;gq;fisg; nghUj;jkhf;fpf; 

nfhz;L Nfhl;ghLfis cWjpg;gLj;jy; cfe;jJ. 
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6.  (a) (i)  ...................................................(01 Gs;sp)

 ....................................................(01 Gs;sp)

1.5 sin C  =  1.44

    sin C    = 
  
          C    =  74°

1.44
 1.5

 = 0.96 

  (ii)  Kjy; Nkw;gug;gpy; KwpNfhzk; (r) =  90° −  C  ...................(01 Gs;sp)
 

 ..........................................(01 Gs;sp)

 ..........................................(01 Gs;sp)

sin θ  =  1.5 sin r  (sin 16°)

sin θ  = 1.5 × 0.28  = 0.42 
      θ  =  25°

     (90°,ypUe;J C I fopg;gjw;F&

   (iii) θ ,d; tPr;R: 0 < θ  ≤ 25º my;yJ −25º ≤ θ ≤ 25º ................(01 Gs;sp)
           (θ ,ypUe;J 25º tiu vd;gJk; Vw;Wf; nfhs;f)

  (iv) mD$yk; - Gw kpd;fhe;j miyfspy; ,Ue;J jiyaPL ,y;iy my;yJ Gw kpd; 

,iur;rYf;fhd jiyaPL jtpu;f;fg;gLk; my;yJ ngupa mfyg;gl;il ,Uf;Fk;     

my;yJ Fiwe;j CLflj;jy; ,og;G ,opthFk; my;yJ ntg;g gpwg;gpg;G ,opthFk; my;yJ 

FWf;Fg; Ngr;R ,y;iy

     (VjhtJ mD$yq;fSf;F)                  (01 Gs;sp)
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  (v)   (,ul;il) (01 Gs;sp)

 

     (xw;iw)   (01 Gs;sp)

   (ntspg;gL fjpu;fspd; epiyfis Gwf;fzpf;f> jpirfis kl;Lk; ghu;f;f)

  (vi)  

      

   (01 Gs;sp)
   (,g;Gs;spia ngWtjw;F gLfjpu;f; NfhzkhdJ θ I tpl ngupjhf ,Uf;f Ntz;Lk;.;   

mj;Jld; KjyhtJ Kfj;jpy; KwptilAk; fjpuhdJ jhspy; ,lJ gf;fkhf fPWjy; 

Ntz;Lk;.)

  

 (b)   xspapay; ehupy; ePy xspf;fhd fjp  = 3  × 108

   1.53      

   my;yJ

        xspapay; ehupy; rptg;G xspf;fhd fjp   
3  × 108

   1.48
  (01 Gs;sp)

   (tspapy; xspapd; fjpia KwpTr;Rl;bahy; tFj;jy;)
  

           ePy xspf;F vLf;Fk; Neuk;  
3  × 103

3  × 108 × 1.53  

           my;yJ   

             

   rptg;G xspf;F vLf;Fk; Neuk;  
3  × 103

3  × 108 × 1.48      (01 Gs;sp)

   (ePsj;ij xspapay; ehupy; xspapd; fjpahy; gpupg;gjw;F)                            

          

   Neu tpj;jpahrk;   = 1.53  × 10 −5 −1.48  × 10 −5

    
= 0.05  × 10 −5 s (0.5 μs )

  (01 Gs;sp)

  

     (c) (i)    (01 Gs;sp)

   (NkNy fhl;lg;gl;l tbtpw;F xj;j tisapf;F ,g;Gs;spia toq;fTk;)                            

     

 (01 Gs;sp)
     
  (ii) ,y;iy      

rptg;G

ePyk;

   (,U tisapfs; fhl;lg;gl;L mjpnyhd;whtJ   

ngauplg;gl;bUj;jy; Ntz;Lk);

   ePy> rptg;gpdJk; fjpfs; / KwpTr; Rl;bfs; / miyePsq;fs; xspapay; ehupDs; 

   ntt;NtwhFk;.                     
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Mwhk;; tpdhit 47% Mdtu;fNs njupe;njLj;Js;sdu;.  

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

0 - 3  Gs;sp Mapilapy; 36%
4 - 7  Gs;sp Mapilapy; 25% 
8 - 11  Gs;sp Mapilapy; 29%
12 - 15 Gs;sp; Mapilapy; 10% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

10% Mdtu;fs; Mtu;. 36% Mdtu;fs; 3 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

  tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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(a) (b) (c)
(i) (ii)

(1) (2)
(iii) (iv) (v) (vi)   (i)   (ii)

56%

45%

 7%

33%

15% 14%

62%
69%

23%
27%

,t;tpdh 10 gFjpfisAk; 

cg gFjpfisAk; 

nfhz;lJ. mtw;Ws; 

3 cggFjpfspd; 

,yFj;jd;ik 50% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik 

kpff; $ba cg gFjp 

(a) (i) MtNjhL mjd; 

,yFj;jd;ik 69% MFk;. 

,yFj;jd;ik kpff; 

Fiwe;j cggFjp (a) 
(vi) MtNjhL mjd; 

,yFj;jd;ik 7% MFk;.

   khztu;fspy; 47] MNdhu; njupe;njLj;j ,t;tpdh miyTfSk; miyfSk; vd;Dk; 

myfpd; jsg; gug;Gfspy; cs;s Kwptpd; gpuNahfkhFk;. ,t;tpdhtpd; cau;e;jgl;r> Fiwe;jgl;r 

,yFjd;ikfshfpa 69]" 7] KiwNa ̂ a)(i)" ̂ a)(vi) Mfpa cggFjpfSf;Ff; fpilj;Js;sd. cggFjp 

^a)(iii) ,y; KO mfj;njwpg;Gf;Fg; gLiff;Nfhzk; θ ,w;F ,Uf;f Ntz;ba ngWkhd tPr;irf; 

fhz;gjw;Fg; ngUk;ghyhd khztu;fs; ,lu;g;gl;Ls;sdu;. ,t;TggFjpapd; ,yFjd;ik 23] MFk;. 

xspapy; ehu;fspd; xU Kf;fpa gad;ghL gw;wpf; Nfl;fg;gl;Ls;s cggFjp ^a)(iv) ,d; ,yFj;jd;ik 

27] MFk;. jpdrup gad;gLj;jg;gLk; njhopDl;gg; gpuNahfq;fs; gw;wpa xU tpsf;fj;ijg; ngWtjw;F 

khztu;fis topg;gLj;j Ntz;Lk;. ,yFjd;ik 7] Md cggFjp ^a)(vi) ,y; KO mfj;njwpg;Gf;F 

cl;glhj xU gLfjpu; nry;Yk; ghijia rupahf tiutjw;Fg; ngUk;ghyhd khztu;fs; ,lu;g;gl;Ls;sdu;. 

^c)(i) " ^c)(ii) Mfpa cggFjpfspd; ,yFjd;ikfs; 15] " 14] MFk;. KwpTr; Rl;b njhlu;r;rpahfg; 

gbg;gbahff; FiwAk;NghJ xU fjpu; nry;Yk; ghij Neu;Nfhld;W tise;jJ vd;gij khztu;fs; 

tpsq;fpf;nfhs;stpy;iy.

         nra;Kiwr; re;ju;g;gq;fisg; nghUj;jkhf;fpf; nfhz;L tFg;giwapy;  fw;Fk; Nfhl;ghLfis 

cWjpg;gLj;Jtjd; %yk; khztu; milit Nkk;gLj;jyhk;.  
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                            (01 Gs;sp) 

 
  (iv) gha;r;ry; tPj khw;wk; ∆ Q MfpapUe;jhy;> khw;wj;jpw;F xj;j cauk; ∆ h Mapd;  
   8 × 2 × 10−3 × 3 × 10−2  

(∆h)dg 

3 × (2 × 10−4 )4 

1011

× (∆Q)  

   (∆Q)  =  

(∆ h)dg  =  

(∆ h)dg  =    1011(∆Q)   

          

20 × 10−2 × 1.2 × 103  × 10       (01 Gs;sp) 

1011   
     (rupahd gpujpaplYf;F)

2.4 × 10−8   m3 s−1                                    (01 Gs;sp)

=

=



- 50 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

      my;yJ

   

×  Qmin  

Nghj;jy; Kw;whf ntWikahFk;NghJ> ,opTf;; fdtsT gha;r;ry; tPjk; Qmin 

[i.e. h = (1.5 – 0.2) m = 1.3 m] jug;gbd;> 
 

1.3  × 1.2  ×  103 ×  10 − 3  × 103   =  
 

∴  Qmin 
   =  1.26 × 10−7 m3  s−1  ................................................................(01 Gs;sp)  

 
ruhrup fdtsT gha;r;ry; tPjk;  =  1.5 × 10−7 − 1.26 × 10−7 

                                  =  2.4 × 10−8  m3  s−1  .............................(01 Gs;sp) 

  8  ×  2  × 10−3 ×  3  × 10−2

        3  × (2 ×  10−4)4

      

  (v) (Nghj;jy; Kw;whf epuk;gpapUf;Fk;NghJ>) cau; gha;r;ry; tPjk;

    = 1.5 × 10-7 m3 s-1

   (Nghj;jy; Kw;whf ntWikahFk;NghJ>) ,opTg; gha;r;ry; tPjk;

        

  = (1.5 x 10-7 – 2.4 x 10-8)  m3s-1

        
  = 1.26 x 10-7  m3s-1

   ruhrup fdtsTg; gha;r;ry; tPjk; = 710
2

26.15.1 −×
+ m3s-1

                
                                    = 1.38 x 10-7  m3s-1      (01 Gs;sp)
     

 

 (vi)  1104 cm3
 Nriyid Kw;whf nrYj;Jtjw;F Njitg;gLk;    

      
7

6

1038.1
101104

−

−

×

×
== t

       

      t  = 8000 s      (01 Gs;sp)

 (b) (i) Kryk; mirf;fg;gLk; fjp; v  MapUe;jhy;> 1.5 × 10−7 m3  s−1   vDk; mNj fdtsTg; 

gha;r;ry; tPjj;ij ngWtjw;F
        

   v × rptpwpapd; cl;FWf;Fntl;Lg; gug;gsT =  1.5 × 10−7 m3  s−1  

 

   v  =   1.5 × 10−7

12  × 10−4

   v  =  1.25 × 10−4 m  s−1     
 (01 Gs;sp)
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  (ii)  jug;gl;l gha;r;ry; tPjj;ij khwhJ NgZtjw;F

   Njitg;gLk; mKf;fk;                            =  1.8  × 104  N m−2 

   / Nriyd; fiurypd; kPJ Kryj;jpdhy; cQw;wg;gLk; tpir

     F =  1.8  × 104  × 12 ×  10−4      
 (01 Gs;sp)  

     F =  21.6 N    (01 Gs;sp)

  (iii)  tY = tpir × Ntfk;            =  21.6 × 1.25 ×  10−4                     
 (01 Gs;sp)   

                             =  2.7 × 10−3 W  = 2.7 mW       
 (01 Gs;sp) 

           my;yJ 

                     

tY     =  PΔV =  1.8 × 104   × 1.5 ×  10−7                     
 (01 Gs;sp) 

                        =  2.7 × 10−3 W  = 2.7 mW                                       (01 Gs;sp)    

7 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

Vohk;; tpdhit 60% Mdtu;fNs njupe;njLj;Js;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 31%
4 - 7  Gs;sp Mapilapy; 38% 
8 - 11  Gs;sp Mapilapy; 24%
12 - 15 Gs;sp; Mapilapy; 7% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

7% Mdtu;fs; Mtu;. 31% Mdtu;fs; 3 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

12 - 15

7%

0 - 3

31%

4 - 7

38%

8 - 11

24%
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00
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,
y
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j
d
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7 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

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

Physics - Paper II (Part A) 

Facility Indices of Parts and Sub parts 

71
74
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7
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(i) (ii) (iii) (iv) (v) (vi) (i) (ii) (iii)

(a) (b)

7Part A

Parts and Sub parts

F
a

c
il

it
y

 I
n

d
e
x

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

 74%

50% 50%

15%

  5%

19%
13%

7%

62%

,t;tpdh 9 gFjpfisAk; 

cg gFjpfisAk; 

nfhz;lJ. mtw;Ws; 

xU cggFjp khj;jpuNk 

,yFj;jd;ik 20% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik 

kpff; $ba cg gFjp 

(a) (ii) MtNjhL mjd; 

,yFj;jd;ik 74% 

MFk;. ,yFj;jd;ik 

kpff; Fiwe;j cggFjp 

(b) (ii) MtNjhL mjd; 

,yFj;jd;ik 5% MFk;.
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 khztu;fspy; 60] MNdhu; njupe;njLj;Js;s rlg;nghUspd; ,ay;Gfs; vd;Dk; myfpw;Fupa 

gpRf;Fik vd;Dk; gFjp njhlu;ghff; Nfl;fg;gl;ls;s ,t;tpdhtpd; gFjpfspy; $Ljyhd ,yFjd;ik 

74] Mf ,Uf;Fk; mNjNtis Fiwe;j ,yFjd;ik 5] MFk;. ,q;F ^a)(i), ^a)(ii) " ^a)(iii) Mfpa 

cggFjpfspd; ,yFjd;ikfs; KiwNa 71]" 74] " 50] tPjkhFk;. cggFjp ^a)(iv) ,d; ,yFjd;ik  
19] Mf ,Uf;Fk; mNj Ntis ,q;F cauj;jpd; xU Fwpj;j khw;wj;ij xj;Jf; fdtsT tPjj;jpd; 

khw;wk; Nfl;fg;gl;Ls;sJ. tpdhit cfe;jthW tpsq;fpf;nfhs;shikAk; neLq;fzpg;GfSf;F 

topg;gLj;jg;gg;LtJk; ,t;TggFjpapd; ,yFjd;ik xU Fiwe;j kl;lj;jpy; ,Ug;gjw;Ff; fhuzq;fshFk;. 

^a)(v) " ^a)(vi) vd;Dk; cggFjpfspd; ,yFjd;ikfs; KiwNa 13] " 7] tPjkhFk;. cggFjp ^a)(v) ,y; 
Nghj;jy; epuk;gpapUf;Fk; NghJk; ntwpjhtjw;F mz;ikapy; ,Uf;Fk; NghJk;   tPjj;ijf; fz;L mtw;wpd; 

,ilg; ngWkhdj;ijf; fhz Ntz;Lk;. Mdhy;> Fiwe;jgl;r tPjj;ijf; fhz;gjw;F ,lu;g;gl;likahy; 

,yFjd;ik Fiwe;Js;sJ. cggFjp ^a)(v) ,w; ngw;w ngWkhdk; cggFjp ^a)(vi) ,d; tpilapy; Neu-

bahfr; nry;thf;Fr; nrYj;Jfpd;wikahy; ,t;TggFjpapd; ,yFjd;ik NkYk; Fiwe;Js;sJ. 

 ^b)(ii)" ^b)(iii) Mfpa cggFjpfspd; ,yFjd;ikfs; KiwNa 5] " 15] tPjkhFk;. 

jug;gl;Ls;s gha;r;ry; tPjj;ijg; Ngzj; Njitahd mKf;fj;ijf; fhZk;NghJ Vw;gl;l gpioahd 

fzpg;Gfs; ,t;TggFjpfspd; ,yFjd;ik Fiwtjw;Ff; fhuzkhFk;. gpur;rpidapd; njhlf;fj;jpNyNa 

vz;zf;fUf;fisr; rupahf ,dq;fz;L cupa #j;jpuq;fisg; gpuNahfpg;gjw;Fk; mtw;iwg; gpujpapl;Lj; 

Njitahd ngWjpfisg; ngWtjw;Fk; tFg;giwapy; khztu;fisg; gupr;rag;gLj;Jtjd; %yk; khztu; 

milit Nkk;gLj;jyhk;. 
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8.  (a) (i)  fU> Nfhkh> thy;fs; (%d;WkpUg;gpd;)    (01 Gs;sp)

   (b)   mad; thy; J}R thy;

1 ePy epwk; nts;is epwk;

2 NeuhdJ (rpwpjsT) tise;jJ

3 vg;NghJk; #upadpypUe;J mg;ghy; Neuhf J}kNfJtpw;F gpd;Gwk;

4 ngUk;ghYk; mad;fs; ngUk;ghYk; J}Rf;fs;

    (xOq;F khwpapUg;gpDk; VjhtJ %d;W xj;j $w;Wf;fSk; mjw;fhd xj;j rupNeUk; 

rupahapd; ,g;Gs;spia toq;fTk;)   (01 Gs;sp)       

   (c)    

        (01 Gs;sp)  

          (01 Gs;sp) 

F   =  GMm
    r2   

          

       =  1.07 × 109  N     

= 6.7 × 10−11 ×  2 × 1030  × 2  × 1014

                (5 × 1012)2

 (d)   
2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0 × 103

                                                              v  =  7.5 × 105  m s−1                 (01 Gs;sp)  
my;yJ

2 × 1014 ×  8.0 × 1010 × v  =  2 × 1014 × 5 × 1012  × 12.0
                                                              v  =  7.5 × 102  km s−1   (01 Gs;sp)  



- 54 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

 (e)  Gtpkz;lyj;ij J}kNfJtpd; ghij topNa tplg;gl;Ls;s rpijTfs; flf;Fk;NghJk; 

cuha;tpD}lhf gpwg;gpf;fg;gLk; ntg;gj;jpdhy; vupAk;NghJ xspiaf; fhYk; 

                 (01 Gs;sp)

 (f)  Mfhaf;fw;fs;:- tspkz;lyj;jpy; Kw;whf vupe;J xspiaf; fhYtJ

   vupe;jthfhaf;fw;fs;:- gFjpahf vupe;J kPjp Gtp Nkw;gug;gpy; tpOjy;

                 (01 Gs;sp)

 (g)   Vfgupkhz> Row;rp ,af;f rf;jpfs;         (01 Gs;sp)

 (h)   Mfhaf;fw; Nghypia #o cs;s mZf;fs; madhfp ,yj;jpud;fSld; tpiuthf kPsr; 

Nru;e;J xspiaf; fhYk;NghJ jPg;ge;J Njhw;Wtpf;fg;gLfpwJ    (01 Gs;sp)
 

 (i)  Mfhag;Nghyp jpzpT (M) ,d; 2/5 gFjp jpzpitf; nfhz;l Jz;bd; fpil epiyf; Ntff; 

$Wfs; v1> v2 MapUg;gpd; ce;jf;fhg;Gj; jj;Jtg;gb

   

v
1
 ×  2M

 5
  =  600  ×  3M

 5
                                               (01 Gs;sp) 

           v
1
  =  900 m s−1

v
2
 ×  2M

 5
  =  200  ×  M                                                  (01 Gs;sp) 

           v
2
  =  500 m s−1

            v  =  (5002  + 9002)
1/2

 

√ 106 × 102 m s−1  = 1030  m s−1   (1020  − 1040)=  (01 Gs;sp)

 (j)  Jz;bd; fjp > xypapd; fjp               (01 Gs;sp) 

 (k)         `        

             

rupahd tiuglk; #opAld; (miyKfj;jpw;F ntspNa 

miyr; #opapd; $k;G ,Uf;fNtz;Lk;).     
   (01 Gs;sp)
Nfhs miyKf #opdhy; cUthf;fg;gLk; $k;G mjpu;r;rp 

miyahFk; my;yJ Nfhs miyKf #opid mjpu;r;rp 

miy vd Fwpj;jy;                                                                 

      (01 Gs;sp)                 

v
2

   

gioa ghlj;jpl;lk; [gFjp (j)]
 

rupahd $w;Wf;F:

,lg;ngau;r;rp ,af;f rf;jp ,og;G        ............................... (01)  
Row;rp ,af;f rf;jp ,og;G           ............................... (01)                     

mOj;j rf;jp ,og;G                 ............................... (01) }

ΔE = 1
2

1
2

1
2

M
2

M v
1

2 I ω2
− −+

GMEM
     R1

GMEM
    2RE

+v
2

2
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8 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

vl;lhk;; tpdhit 84% Mdtu;fNs njupe;Js;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 22%
4 - 7  Gs;sp Mapilapy; 53% 
8 - 11  Gs;sp Mapilapy; 21%
12 - 15 Gs;sp; Mapilapy; 4% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

4% Mdtu;fs; Mtu;. 75% Mdtu;fs; 7 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

8 - 11

21%

4 - 7

53%

0 - 3

22%

12 - 15

5%  4%

,t;tpdh 11 cg gFjpfisf; 

nfhz;lJ. mtw;Ws; 4 cggFjpfspd; 

,yFj;jd;ik 30% ,Yk; Fiwe;jJ. 

,yFj;jd;ik kpff; $ba cg gFjp 

(a) MtNjhL mjd; ,yFj;jd;ik 
97% MFk;. ,yFj;jd;ik kpff; 

Fiwe;j cggFjp (d) MtNjhL mjd; 

,yFj;jd;ik 7% MFk;.

,
y
F
j
d
;i
k

tpdhtpd; cgFjpfSf;fhd ,yFj;jd;ik

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

Physics - Paper II (Part A) 

Facility Indices of Parts and Sub parts 
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      8 Mk; tpdhtpd; cggFjpfs;

 0

 20

40

80

100

60

97%

75%

62%

20%
26%

  9%

60%

45%

7%

33% 35%

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

 $Ljyhd khztu;fspd; rjtPjk;> mjhtJ 84] MNdhu; ,t;tpdhitj; njupe;njLj;Js;sdu;. 

,e;j ^a) " ^b) Mfpa gFjpfSf;Fupa tpilfisg; ge;jpapy; ,lk;ngWk; jfty;fisf; nfhz;L toq;fyhk;. 

Mifahy;> ,yFjd;ik Xu; cau;e;j kl;lj;jpy;> mjhtJ 97] " 60] tPjk; cs;sJ. Fiwe;jgl;r 

,yFjd;ik mjhtJ 7] MdJ gFjp ^d) ,w;F ngwg;gl;Ls;sJ. Nfhz ce;jf; fhg;G tpjpiaf; nfhz;L 

thy;nts;spapd; fjpiaf; fhzNtz;b ,Ue;jhYk; tl;l ,af;fj;jpw;Fupa rkd;ghLfisf; nfhz;L fjpia 

fhz;gjw;Fr; nry;yy; ,yFjd;ik xU fPo; kl;lj;jpy; ,Ug;gjw;Ff; fhuzkhFk;. thy; nts;sp nry;Yk; 

ghij xU ePs;tisak; Mifahy;> tl;l ,af;fj;jpw;Fr; rkd;ghLfisg; gpuNahfpf;f KbahJ vd;gij 

tpsq;fpf; nfhs;tjw;F khztu;fs; ,lu;ggl;Ls;sdu;. ^e) " ^f) Mfpa gFjpfspd; ,yFjd;ikfs; KiwNa 

33] " 35] tPjkhFk;. Mfhaf;fw;fSf;Fk; vupe;j Mfhaf;fw;fSf;FkpilNa cs;s NtWghl;il tpsq;fpf; 

nfhs;s Kbahik ,yFjd;ik Fiwtjw;Ff; fhuzkhFk;. 

 ^i), ^j), ^k) Mfpa gFjpfspd; ,yFjd;ikfs; KiwNa 20]" 26] " 9] tPjkhFk;. gFjp ^i) 
,y; Vfgupkhz ce;jf; fhg;G tpjpia xd;Wf;nfhd;W nrq;Fj;jhd ,U jpirfspy; gpuNahfpg;gjd; 

%yk; Mfhaf;fw;Nghypapd; fjpiaf; fhz Ntz;bapUe;jJ. Mdhy; khztu;fs; ,t;tpjpiaf; fpilj; 

jpirapy; khj;jpuk; gpuNahfpj;jpUe;jdu;. epiyf;Fj;Jj; jpirapYk; njhlf;f ce;jk; ,Ue;jJ vd;gJ 

tpsq;fpf;nfhs;sg;gltpy;iy. ̂ j) " ̂ k) Mfpa gFjpfspy; mjpu;r;rp miyfs; cz;lhtjw;F Mfhaf;fw;Nghypj; 

Jz;bd; fjp xypapd; fjpiaf; fle;J nry;y Ntz;ba mNjNtis gFjp ^k) ,y; #opia mjpu;r;rp 

miyahfg; ngauplhik ,yFjd;ik Fiwtjw;Ff; fhuzkhFk;. ge;jpapypUe;J ngau;j;njLj;j tpil 

vOjg;glj;jf;f cggFjpfspd; ,yFjd;ik mjpfupj;jpUf;Fk; mNjNtis kw;iwa gFjpfspd; ,yFjd;ikfs; 

Fiwe;Js;sd. 
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9. (A) (a)     I   =       E
 R0 

+ RL

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

  

 (b)  E  = V0

IS   = E
R0 

   ∴  R0 
  = 

 V0
 IS 

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

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

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

     =       ERL
 R0 

+ RL

VL   
= IRL 

gpuNahfpf;f

my;yJ

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

 

 

Xk; ,dJk; fpu;f;NfhgpdJk; (Kirchhoff’s) 
tpjpfis Rw;wpw;F rupahf ghtpg;Nghkhapd; 

    ∴  E   =  IR0 + IRL

 V
L

 RL 
I   = 

 

              .........................................           (01 Gs;sp) 

   

     (01 Gs;sp)

     (01 Gs;sp)

=    1 × 103 E    

 R
0 + 1 × 103

= 75  × 10−3

=    100 × 103 E    

 R
0 + 100 × 103

= 5

  

 NkYs;s ,U rkd;ghLfisAk;; RUf;FNthkhapd; ehk; ngWtJ 

   

 E   = 75 ×  10−6 R0 + 75 ×  10−3     
 E   =  5 ×  10−5 R0 + 5

∴ 25 ×  10−6 R0  = 4925 × 10−3          

                        R0  = 197 × 103  Ω  or  197 k Ω  ........... (02)       (02 my;yJ 00) 
                      E  =  985 × 10−2  +  5
                         =  14.85 V ...................................... (02)      (02 my;yJ 00)                   

 (d) (i) R0  >>  RL   MFk;NghJ>   I   =       E
 R0 

+ RL

    

 I   ≈ E
R0 

my;yJ 
E
R0 

.........................................           (01 Gs;sp)    

 

   my;yJ tpilia nrhw;fspy; thjpl;lhy; 

  (ii) 

          ............................ (01 Gs;sp)  

I

VL 
NkYs;s tiugpd; gbj;jpwd; kpfTk; rpwpajhf ,Ug;gjidf; Fwpg;gJ

ahnjdpd;> mjDldhd jil 
ΔR

L  

ΔI )(    kpfg; ngupaJ. vdNt

jpuhd;rp];uupd; jil kpfg; ngupaJ.                           .....................................  (01 Gs;sp)
my;yJ 

NkYs;s tiughdJ ngup cl;jiliaf; (R0
) nfhz;l Rw;wpdhy; ngwg;gl;lJ. vdNt 

jpuhd;rp];uupd; (cl;) jilAk; ngupaJ.                         .....................................  (01 Gs;sp)
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9(A) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

9(A) tpdhit 29% Mdtu;fNs njupe;njLj;Js;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 47%
4 - 7  Gs;sp Mapilapy; 23% 
8 - 11  Gs;sp Mapilapy; 18%
12 - 15 Gs;sp; Mapilapy; 12% 

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

,t;tpdhTf;F 11 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

12% Mdtu;fs; Mtu;. 47% Mdtu;fs; 4 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

8 - 11

18%

4 - 7

23%

0 - 3

47%

12 - 15

12%

 

,
y
F
j
d
;i
k

tpdhtpd; cgFjpfSf;fhd 

9(A) tpdhtpd; cggFjpfs;

,t;tpdh 6 gFjpfisAk; 

cg gFjpfisAk; nfhz;lJ. 

mtw;Ws; 2 cggFjpfspd; 

,yFj;jd;ik 30% ,Yk; 

Fiwe;jJ. ,yFj;jd;ik kpff; 

$ba cg gFjp (a) MtNjhL 

mjd; ,yFj;jd;ik 82% MFk;. 

,yFj;jd;ik kpff; Fiwe;j 

cggFjp (e) MtNjhL mjd; 

,yFj;jd;ik 3% MFk;.

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

Physics - Paper II (Part A) 

Facility Indices of Parts and Sub parts 
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 ,t;tpdhit khztu;fspy; 29] MNdhu; khj;jpuk; njupe;njLj;Js;sdu;. $Ljyhd 

,yFjd;ikahfpa 82] MdJ gFjp ^a) ,w;Ff; Fiwe;j ,yFjd;ikahfpa 3] MdJ gFjp ^e) 
,w;Fk; fpilj;jd. gFjp ^a) ,y; Xl;lk; I apw;fhd xU Nfhitia vOj Ntz;bapUe;Jk;" I ia 

vOthahf;fhikahy; rpy khztu;fSf;Fg; Gs;spfs; fpilf;ftpy;iy. ,J njhlu;ghf khztu;fSf;F 

mwpTWj;j Ntz;Lk;. gFjp ^b) ,y; E = VO vd vLj;Jiuf;fhky; xNu jlitapy; RO =  

VO

IO

  vd 

vLj;Jiuj;jikahy; Gs;spfs; toq;fg;gltpy;iy. tpdhit ed;whf thrpj;J> cupa fzpaq;fisj; 

njhlu;GgLj;jp tpilnaOJtjw;F khztu;fis topg;gLj;j Ntz;Lk;. gFjp ^c) ,d; ,yFjd;ik 

32] ,w;Ff; Fiwtjw;Ff; fpu;f;Nfhg;> Xk; tpjpfisr; rupahfg; gpuNahfpj;jpUe;Jk; RUf;fy;;fisr; 

rupahfr; nra;ahik fhuzkhFk;. cggFjp ^d)(i) ,w;Fupa epahapj;jiyr; rupahf cUthf;fhikahy; 

,yFjd;ik 49] Mf ,Uf;Fk; mNjNtis mjdhy; cggFjp ^d)(ii) ,d; tiuigr; rupahf 

tiuaKbahik ,yFjd;ik 15] ,w;Ff; Fiwtjw;Ff; fhuzkhf ,Ue;jJ. xU Nfhl;ghl;ilr; 

nra;Kiwr; re;ju;g;gkhf khw;Wtjw;F cs;s ,lu;g;ghL fhuzkhfg; gFjp ^e) ,d; ,yFjd;ik 3] 
,w;Ff; Fiwe;Js;sJ. 
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,lg;gf;fj;jpypUe;J NfhL xy tiuapyhd rupahd tiuglj;jpw;F         ....................... (01 Gs;sp)



- 60 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

 

 

01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 
01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

             

 (iv) tiuGf;F Muk;g mjpfupg;G fhl;lg;glj; Njitapy;iy)   

 

01 - fN!;sl úµdj ^kj ks¾fo aYh & - w'fmd'i' ^W'fm<& úNd.h - 2013  26 

 

(b) 

 

  
         

 

[ (iii)  m%ia;drfha  wdrïNl jeäùu wjYH ke;]   
     m%ia;dr ioyd ,l=Kq fjkalr §u my; mßÈ fõ'  
     m%ia;drfha yevh iy wCI kï lsÍu ioyd tla tla m%ia;drhg ,l=Kq 01 

ne.ska 
                                                                          ………(04) 

  

     wju jYfhka kshñ; tla ia:dkhl fyda 18 V iy16 V ,l=Kq lr ;sîug  
             ……...… (01) 

 

     ;rx.j, wdj¾; ld, ms<sfj,ska   iy  by; m%ia;dr  j, 
ksjerÈj ,l=Kq lsÍug fyda wCI ksjerÈj ,l=Kq lsÍug           
         …….……..(01) 

 

(iii)   iqugk Odß;%l iïnkaOh rEmfha ±laùug     …………..(01) 

 

(iv)   fik¾ Èfhdav iïnkaOh rEmfha ±laùug         …………..………(01) 

              (fï i|yd wdrlaIl m%;sfrdaOh wjYH ke;) 

 

(c) (i)  úYd, Odß;d w.hla fh§u ksid /<s;s fjda,aàh;dj l=vdfõ fyd a ir,  
Odrd ixrplh úYd,fõ fyd a fjda,aàh;djh jvd;a iqug fõ fyd a /<s;s 
idOlh l=vd fõ fyd a m%;sodkh jvd;a ir, fõ  ………….. (01) 

                                                                                     (´kEu tla fya;=jlg) 

 

     (ii) Èfhdavhla yryd Wmßu miq keUqre fjda,aàh;djh 17 V ……….…....(01) 

 

    NkYs;s tiuGfspd; tbtk;> mr;Rfisg; ngauply; vd;gtw;Wf;fhf xt;nthd;Wf;Fk;

  1 Gs;sp tPjk; toq;fTk;   

  (nkhj;jkhf 4 Gs;spfs;)                                                       

 18 V ck; 16 V ck; VjhtJ xU ,lj;jpy; rupahf Fwpf;fg;gl;bUe;jhy;  . ..............(01 Gs;sp)

 tupglj;jpy; miytbtq;fspd; Mtu;j;jd fhyq;fis 2 × 10−2 s " 1 × 10−2 s  KiwNa   

 rupahf (rupahf Fwpg;gplg;gl;l mr;rpy;) Fwpg;gjw;F   . ..............(01 Gs;sp)
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(c) (i) ngupa nfhs;sstp Fw;wiy Nthy;w;wsit rpwpajhf;Fk;   

 my;yJ dc $W ngupaJ my;yJ Nthy;w;wsT NkYk;  xg;gkhdJ my;yJ Fw;wiyf;   

 fhuzp rpwpaJ my;yJ gag;ig NkYk; dc Mf;f     (01 Gs;sp)
  (VjhtnjhU fhuzj;jpw;F)

(ii) ,Uthapapf;Ff; FWf;Nf gpd;Kff; Nfhly; mOj;jNtWghL 17V .........................(01 Gs;sp)

(d)      Iin

IZ

VZ

RS

rPuhf;fpr; 

Rw;wpw;F

16 − 10
     RS

my;yJ ≤ 200 × 10−3   .............................................(01 Gs;sp)  

................................................(01 Gs;sp)RS  =  30Ω  (≥ 30 Ω)       

RS  =         6 
200 × 10−3  

 

        
   

(e) (i)    

  

R1

R2

RC

RE

VCC

 ....................... (01 Gs;sp) 

           

 

RC 
 

VCC  

RB 
RC 

VCC  

RB 

;s“h yels fjk;a m §m: 

 VCC
 VCC

RBRB

RCRC

rhj;jpakhd kw;iwa Rw;Wf;fs;

(e) (ii)    Fw;wiy Nthy;w;wsTf;Nfw;g mb Nthy;w;wsT khWk; ,J mbapy;   

        irif khWghlhf Njhw;wkspg;gJld; Nrfupg;ghdpy; irif tpupayhf;fj;ij   

    (Neu;khW) gpwg;gpf;Fk;      ................................................(01 Gs;sp)
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9(B) tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

9(B) tpdhit 19% Mdtu;fNs njupe;njLj;Js;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 37%
4 - 7  Gs;sp Mapilapy; 35% 
8 - 11  Gs;sp Mapilapy; 21%
12 - 15 Gs;sp; Mapilapy; 7% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

7% Mdtu;fs; Mtu;. 37% Mdtu;fs; 3 ,w;Ff; Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

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

12 - 15

7%

0 - 3

37%

4 - 7

34%

8 - 11

21%

35%

,t;tpdh 10 gFjpfisAk; cg gFjpfisAk; 

nfhz;lJ. mtw;Ws; 6 cggFjpfspd; 

,yFj;jd;ik 30% ,Yk; Fiwe;jJ. 

,yFj;jd;ik kpff; $ba cg gFjp (a) 
MtNjhL mjd; ,yFj;jd;ik 74% MFk;. 

,yFj;jd;ik kpff; Fiwe;j cggFjp (e) 
(ii) MtNjhL mjd; ,yFj;jd;ik 1 % 

MFk;.
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tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFj;jd;ik

9(B) tpdhtpd; gFjpfSk; cggFjpfSk;

 ,yj;jpudpay; myfpw;Fupa ,t;tpdhitf; Fiwe;j vz;zpf;ifapyhd khztu;fs;> mjhtJ 

19] MNdhu; khj;jpuk; njupe;njLj;Js;sdu;. ,t;tpdhtpy; Rw;iw tiujy;> xg;gkhf;Fk; nfhs;sstp> 

Nrdu; ,Uthap Mfpatw;iwr; Rw;wpw; Nru;j;jy; ^a)(iii) If; fUJk;NghJ xg;gkhf;Fk; nfhs;sstpiar; 

rupahd ,lj;jpy; ,izf;fhikahy; mt;TggFjpf;Ff; Fiwe;j ,yFjd;ik fhl;lg;gl;Ls;sJ. ,q;F 

xt;Nthu; cgfuzj;ijAk; gy;NtW ,lq;fspy; Nru;f;Fk;NghJ gag;Gf;F vd;d eilngWfpd;wJ vd;gJ 

gw;wp khztu;fSld; fye;Jiuahb tpsq;f itj;jy; Kf;fpakhFk;. gFjp ^b) ,y; gag;Gf; fl;lj;jpy; 
cz;lhFk; Nthy;w;wsT miy tbtj;ij tiuAk;NghJ cupa tiuGfis rupahf tiutjw;Fg; 

gupr;rag;gLj;jYk; mr;Rfisg; ngaupLjypYk; khztu;fisg; gupr;ra;gLj;jYk; Ntz;Lk;. 

 cr;r Nthy;w;wsTfshfpa 18 V IAk; 16 V IAk; Fwpf;Fk;NghJ Fiwe;j ,yFjd;ik 

fhzg;gl;lJ. vspa Nfhl;ghLfs; ,lk;ngWk; ^c), ^d)" ^e) Mfpa gFjpfspd; ,yFjd;ikfs; kpfTk; 

Fiwe;jgl;r ngWkhdq;fshFk;. ,yj;jpudpaypd; mbg;gilf; Nfhl;ghLfisAk; vspa gpuNahfq;fs; 

,lk;ngWk; ,j;jifa gpur;rpidiaAk; gw;wp khztu;fSld; fye;Jiuahly;> tpUj;jp nra;jy; 

Mfpatw;wpD}lhff; $Ljyhd milit vjpu;ghu;f;fyhk;. 
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10.(A)  

   

PV   =  nRT     OR      PV   =  W
M

(  ) RT  

ρ  =  PM
RT

(  )
.......(01 Gs;sp)  

.........(01 Gs;sp)   

 
 

   (a) (i)   ρA  =
105 ×  30 ×  10−3

    8.31 ×  300
0.12  × 105 × 30 × 10−3    
              300

=

ρA  =  1.2 kg m−3       .............................. (01 Gs;sp)  

ρB  =
0.12  × 1.5 × 105 × 30 × 10−3    
              337.5

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  337.5

ρB  =   1.6 kg m−3       .............................. (01 Gs;sp)  

ρC  =
0.12  × 1.5 × 105 × 30 × 10−3    
                300

= 1.5  × 105 × 30 × 10−3    
        8.31 ×  300

ρC  =    1.8 kg m−3       .............................. (01 Gs;sp)  

(i)

(ii)

(iii)

           (,uz;lhk; jrkjhdj;jpw;F mg;ghYs;s Gs;spfisg; Gwf;fzpf;f)
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(b)    V1 =  1.2
1.6(  ) OR  P1V1(  )

T1

 P2V2(  )
T2

= I gad;gLj;j =1.0 × 105 × 1           
       300

1.5 × 105 × V1       
        337.5

  V2 =  1.2
1.8(  ) OR  P1V1(  )

T1

 P2V2(  )
T2

= I gad;gLj;j =1.0 × 105 × 1           
       300

1.5 × 105 × V2       
        300

  V1 =  0.75 m3      ..........................(01 Gs;sp)  

  V2 =  0.67 m3      ......................... (01 Gs;sp) 

(i)

(ii)

(c)  (i)  A apypUe;J B apw;F nra;ag;gl;l Ntiy

=  − 31250 J (3.125 × 104 
J)  (01 Gs;sp) 

1
2− × 0.25 × (1 + 1.5) × 105

=

{ruptfj;jpd; gug;G nra;ag;gl;l Ntiyf;F rknkd milahsk; fhz;gjw;F}

{kiwf; Fwpiaf; ftdpf;fj; Njitapy;iy.}

  

 

 

 (ii)   

A ,ypUe;J B tiuf;Fkhd mfr;rf;jp khw;wk;  =  31250 J   ............................ (01 Gs;sp)

ntg;gQ; Nrwypd; khw;wj;jpw;F  ΔQ = 0   .........................................................(01 Gs;sp)  
                                        ∴  ΔU = −ΔW

(d)  B apypUe;J C apw;F nra;ag;gl;l Ntiy = −1.5 × 105 × 0.08 

                                                                 = −12000 J (1.2 × 104 
J) ..................... (01 Gs;sp)

Gs;sp C apYs;s ntg;gepiy Gs;sp A apYs;s ntg;gepiyf;F rkdhjyhy; C 
apYs;s fhw;wpd; cl;rf;jp A apYs;sjw;Fr; rkdhf ,Uf;Fk;. vdNt A apypUe;J B 

apw;fhd nraw;ghl;by; Njwpa cl;rf;jp B ,ypUe;J C apw;fhd nraw;ghl;il ,of;Fk;. 

(i)

(ii)

{kiwf; Fwpiaf; ftdpf;fj; Njitapy;iy.}

∴  ΔU = −ΔQ − ΔW  gpuNahfpf;f.
− 31250 = ΔQ  − (−12000) ................................................................. (01 Gs;sp)  

{,d; ΔU > ΔW ,d; ngWkjpfis gpioahftpUg;gpDk; rupahd Fwp gad;gLj;jpdhy; 

,g;Gs;spia toq;fTk;.}
ΔQ  =  − 43250 J (4.325  × 104  J) ...................................................... (01 Gs;sp)  

(e)     
tYg;gag;gpd; mjpfupg;G  =  (1.8 − 1.2) 

       1.2
× 100

                                                         =    50% ...........................................(01 Gs;sp)

                  ......................... (01 Gs;sp)
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10A tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

10(A) tpdhit 39% Mdtu;fNs njupe;njLj;Js;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 44%
4 - 7  Gs;sp Mapilapy; 40% 
8 - 11  Gs;sp Mapilapy; 11%
12 - 15 Gs;sp; Mapilapy; 5% 

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

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

ngw;wtu;fs; 5% Mdtu;fs; Mtu;. 84% Mdtu;fs; 7 
,w;Ff; Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

12 - 15

5%

0 - 3

44%

4 - 7

40%

8 - 11

12% 11%

,t;tpdh 11 gFjpfisAk; cg 

gFjpfisAk;.........................(01 Gs;sp) 
nfhz;lJ. mtw;Ws; 6 cggFjpfspd; 

,yFj;jd;ik 30% ,Yk; Fiwe;jJ. 

,yFj;jd;ik kpff; $ba cg gFjp (a))(i) 
MtNjhL mjd; ,yFj;jd;ik 73% MFk;. 

,yFj;jd;ik kpff; Fiwe;j cggFjp   (d)
(ii) MtNjhL mjd; ,yFj;jd;ik 2% 

MFk;.

 0
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40%
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32%
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10(A) tpdhtpd; gFjpfs;> cggFjpfs;

 ntg;g myfpd; 'ntg;gtpaf;ftpay;" njhlu;ghd xU tpdhthfpa ,jid khztu;fspy; 39] 
MNdhu; njupe;njLj;Js;sdu;. ,t;tpdhtpd; $ba ,yFjd;ik 73] Mf ,Uf;Fk; mNjNtis 

Fiwe;jgl;r ,yFjd;ik 8] MFk;. gFjp ^a) ,y; rkd;ghL PV = nRT iaf; nfhz;L thAtpd; 

mlu;j;jpf;fhd xU  Nfhitiiag; ngWk;NghJ  ^a)(ii) " ^a)(iii) vd;Dk; gFjpfspd; ,yFjd;ikfs; 

KiwNa 40] " 46] ,w;Ff; Fiwe;Js;sd. jug;gl;Ls;s ngWkhdq;fisg; gpujpapl;L> mlu;j;jpf;fhd 

ngWkhdq;fisg; ngWk;NghJ RUf;Ftjd; FiwghLfs; ,yFjd;ik Fiwtjw;F VJthf ,Ue;jd. 

^b)(i) " ^b)(ii) Mfpa cg gFjpfspd; ,yFjd;ikfs; KiwNa 32]" 21] Mf ,Ue;jd. ^c)(i)" ^c)
(ii), ^d)(i)" ^d)(ii) Mfpa cggFjpfSf;F tpilnaOJk;NghJ tspapd; mKf;fk; Papd; Fiwe;jgl;rg; 

ngWkhdk; g+r;rpakd;W 1 × 105 (Pa) vdg; gpuNahfpf;fhikahy; ,yFjd;ikfs; KiwNa 8] " 13] 
tiuf;Fk; Fiwe;jgl;rg; ngWkhdq;fspy; ,Ue;jd.  
 tiuGfis tiuaWj;J mtw;Wld; njhlu;Ggl;l gpurpdq;fisj; jPu;g;gjw;F khztu;fis 

topg;gLj;JtjD}lhf ,f;FiwghLfisj; jtpu;f;fyhk;. xU gpurpdj;ijj; jPu;g;gjw;F khztu;fis 

topg;gLj;JtjD}lhf ,f;FiwghLfisj; jtpu;f;fyhk;. xU gpurpdj;ijj; jPu;f;ifapy; mjid ,Wjp 

tpil tiuf;Fk; rupahfr; RUf;Ftjw;F khztu;fis topg;gLj;jy; Kf;fpakhFk;. 



- 66 -
f.ngh.j. (cau; ju)g; ngsjpftpay; kjpg;gPl;lwpf;if 2013

10.(B) (a) (i) hc   
 λ

− φ  =  Kmax  ......................... (01 Gs;sp)   

  

(ii) 

.......................... (01 Gs;sp) hc   
 λ

0  

φ  =

λ  =  λ
0 
 MFk;NghJ Kmax =  0   (01 Gs;sp)  
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      (b)   (i)
 

        

λ
1
  =  430 nm

λ
2
  =  660 nm

         .......................... (01 Gs;sp) 
.......................... (01 Gs;sp)

 

   (ii)    430 nm my;yJ λ
1
  kpfr; rpwpa miyePsk;              ....................... (01 Gs;sp)

    (c)    

 

 

(gpujpaplYf;F)

.......................... (01 Gs;sp)  

.......................... (01 Gs;sp)  

1290   
 430 φ   = 

1290   
 660φ

2
  =

 φ
1
   =   3 eV                                                                     .............................(01 Gs;sp)   

 φ
2
  =    1.96 eV  (1.95 −1.96) eV 

                      

  (d) (i)  λ
1 
,dhy; XuyF gug;gpd; kPJ gLk; rf;jp tPjk;  

1200   
 100

× 0.1

 =    1.2 W m2

 =

.................(01 Gs;sp) 

     (ii) (1) FNshugpy; %yf;$Wfspy; gLk; rf;jp tPjk;      =  1.2 × 4 × 10−4

                                                                           =   4.8 × 10−4  W .................(01 Gs;sp) 

    (ii) (2) xU nrf;fdpy; gLk; Nghl;ld;fspd; vz;zpf;if =     4.8 × 10−4   

3 × 1.6 × 10−19
.................(01 Gs;sp) 

{rf;jpapd; tPjj;ij xU Nghl;ldpd; rf;jpahy; tFf;f.}

                                                                              =  1015 Nghl;ld;fs; s−1   (01 Gs;sp) 

   (iii)     xU nrf;fdpy; mUl;lg;gLk; FNshNuhgpy; %yf;$Wfspd; 

vz;zpf;if                                      
 1015 
 1014 

=

                   = 10 %yf;$Wfs; s−1 (01 Gs;sp)  

  (iii)    xU FSf;NfhR %yf;$iw Mf;Ftjw;F vLf;Fk; Neuk;  = 0.6 s                            (01 Gs;sp)
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10B  tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

10(B) tpdhTf;F 36% Mdtu;fNs tpilaspj;Js;sdu;. 

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

0 - 3  Gs;sp Mapilapy; 17%
4 - 7  Gs;sp Mapilapy; 33% 
8 - 11  Gs;sp Mapilapy; 36%
12 - 15 Gs;sp; Mapilapy; 14% 

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

,t;tpdhTf;F 12 Gs;spfistpl mjpfkhfg; ngw;wtu;fs; 

14% Mdtu;fs; Mtu;. 17% Mdtu;fs; 3 ,w;Ff; 
Fiwthd Gs;spfisNa ngw;Ws;sdu;.

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

8 - 11

36%
4 - 7

33%

0 - 3

17%

12 - 15

14%

,t;tpdh 10 gFjp cg gFjpfisf; nfhz;lJ. 

mtw;Ws; 3 cggFjpfspd; ,yFj;jd;ik 

20% ,Yk; Fiwe;jJ. ,yFj;jd;ik kpff; 

$ba cg gFjp (b))(i) MtNjhL mjd; 

,yFj;jd;ik  84% MFk;. ,yFj;jd;ik 

kpff; Fiwe;j cggFjp   (d)(iv) MtNjhL 

mjd; ,yFj;jd;ik 12% MFk;.

tpdhtpd; cgFjpfSf;fhd 

10(B) tpdhtpd; gFjpfs;> cggFjpfs;
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 rlg;nghUSk; fjpu;g;Gk; vd;gjd; fPo; cs;s xU tpdhthFk;. 36] MNdhu; ,jidj; 

njupe;njLj;Js;sdu;. Vida tpdhf;fSld; xg;gpLk;NghJ tpdhitj; njupe;njLj;j ngUk;ghyhd 

khztu;fs; mjpf msT cggFjpfSf;Fr; rupahf tpilnaOjpapUe;jdu;. gFjp ^a)(i) ,d; ,yFjd;ik 

81] MFk;. gFjp ̂ a) (ii) ,y; λ = λo Mf ,Uf;Fk;NghJ Kmax = 0  vd vLj;Jiuf;fhky; xNu jlitapy;  

φ = 
λc

λO

 vdg; gyu; vOjpapUe;jikahy; ,yFjd;ik 54z],w;Ff; Fiwe;jJ. 

cggFjp ^b)(i) ,d; ,yFj;jd;ik 84] Mf ,Ue;j mNjNtis cggFjp ^b)(ii) ,d; ,yFjd;ik 70] 
Mf ,Ug;gjdhy; cupa njupit xj;j miyePsj;ij ,dq;fhz;gjd; FiwghL fhl;lg;gl;bUe;jJ. gFjp 

^c) ,d; ,yFjd;ik 58] MFk;. ,q;F φ1 = 3 eV vd;Dk; tpiliag; ngw;whYk; φ2 If; fhZk;NghJ 

tpiliar; rupahfr; RUf;fhik ,yFjd;ik Fiwtjw;Ff; fhuzkhf ,Ue;jJ. ̂ d)(i) ,d; ,yFjd;ik 

57] Mf ,Ue;jhYk; gFjp ̂ d)(ii) ,d; ,yFjd;ikfs; 40] MfTk; 19] MfTk; Fiwjy; nghwpapaypd; 

mbg;gilg; gpuNahfq;fisAk; tiutpyf;fzq;fisAk; cfe;jthW gad;gLj;Jtjpy; cs;s Fiwghl;ilf; 

fhl;Lfpd;wJ. ^d)(iii) " ^d)(iv) Mfpa cggFjpfspd; ,yFjd;ikfs; Fiwe;j ngWkhdq;fs; mjhtJ> 

13]" 12] tPjk; ,Ue;jd. ,q;F cupa epahapj;jiyr; rupahff; nfhz;L njhlu;Gilikia vOJtjpy; 

khztu;fSf;Fs;s FiwghL fhl;lg;gLfpd;wJ. xt;nthU Nfhl;ghl;ilAk; rkd;ghl;ilAk; fw;w gpd;du; 

mtw;iwg; gad;gLj;jpg; gy;NtW gpuNahfq;fs;> fzpg;Gfs; Mfpad cl;glg; gapw;rpfis mjpf mstpy; 

jPu;g;gjw;F khztu;fisj; njhlu;r;rpahf topg;gLj;Jtjd; %yk; ,f;Fiwghl;ilj; jtpu;f;fyhk;.
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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
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kpff; fbdkhd tpdhthf 7Mk; tpdh fhzg;gLfpd;wJ. mjd; ,yFjd;ik 14% MFk; ntg;gg; ngsjpf 
myfpd; fPo; mikg;Gf; fl;Liug; gFjpapy; jug;gl;Ls;s tpdh 2 ,w;Fk; fl;Liug; gFjpapy; jug;gl;Ls;s 
tpdh 10 A apw;Fk; Fiwe;jgl;r ,yFjd;ik ,Uf;Fk; mNj Ntis me;j ,yFjd;ik KiwNa 29%, 
30%  MFk;. mikg;Gf; fl;Liug; gFjpapy; (A gFjp) ehd;F tpdhf;fSs; nghwpapay; myfpd; fPo; 
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 tpdhj;jhs; ˚˚ ,d; xt;Nthu; myfpd; fPOk; cs;s xl;Lnkhj;jkhd ,yFjd;ikiaf; fUJk;NghJ 

51% vd;Dk; $ba ,yFj;jd;ik rlg;nghUspd; ,ay;Gfs; myfpd; fPo; Nfl;fg;gl;Ls;s xNu tpdhthfpa 

10B MFk; Fiwe;jgl;r ,yFjd;ikahfpa 14% MdJ gjhu;j;jq;fspd; fjpu;tPry; myfpw;F cupa 

mNjNtis mjd; fPo; 7 Mk; tpdh Nfl;fg;gl;bUe;jJ.
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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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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; Nghjajd;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;FfiSf;F topg;gLj;jy; vspjhfFk;. 

÷ 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;.
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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.
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