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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 2012 Mk; Mz;by; 196, 954 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 10, 954 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; - 2012 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;> Cf;fj;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; moFw 

mr;rpl;L cjtpa mur mr;rff; $l;Lj;jhgdj;Jf;Fk; ,j;njhFg;Gf;fhd epjp mDruiz toq;fp 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;GgLj;j 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; 41493 538 42031

jkpo; 6404 154 6558

Mq;;fpyk; 2929 159 3088

nkhj;jk;  50826 851 51677

	   	   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 2821 5.55 29 3.41 2850 5.51

B 4650 9.15 47 5.52 4697 9.09

C 12009 23.63 119 13.98 12128 23.47

S 16029 31.54 224 26.32 16253 31.45

F 15317 30.41 432 50.76 15749 30.48

nkhj;jk; 50826 100.00 851     100.00 51677 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 Kiw:  

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 5354 436 8.14 544 10.16 1354 25.29 1536 28.69 3870 72.28 1484 27.72

2. fk;g`h 2832 128 4.52 210 7.42 620 21.89 870 30.72 1828 64.55 1004 35.45

2. fSj;Jiw 1805 66 3.66 120 6.65 342 18.95 615 34.07 1143 63.32 662 36.68

4. fz;b 2123 126 5.93 185 8.71 484 22.80 645 30.38 1440 67.83 683 32.17

5. khj;jis 479 18 3.76 28 5.85 108 22.55 152 31.73 306 63.88 173 36.12

6. Etnuypah 631 13 2.06 34 5.39 109 17.27 205 32.49 361 57.21 270 42.79

7. fhyp 1996 99 4.96 128 6.41 409 20.49 604 30.26 1240 62.12 756 37.88

8. khj;jiw 1696 100 5.90 108 6.37 291 17.16 508 29.95 1007 59.38 689 40.63

9. mk;ghe;Njhl;il 1082 45 4.16 47 4.34 145 13.40 313 28.93 550 50.83 532 49.17

10. aho;g;;ghzk; 1147 67 5.84 98 8.54 227 19.79 322 28.07 714 62.25 433 37.75

11. fpspnehr;rp 84 3 3.57 7 8.33 11 13.10 27 32.14 48 57.14 36 42.86

12. kd;dhu; 122 2 1.64 2 1.64 22 18.03 45 36.89 71 58.20 51 41.80

13. tTdpah 171 9 5.26 16 9.36 41 23.98 44 25.73 110 64.33 61 35.67

14. Ky;iyj;jPt [ 89 3 3.37 1 1.12 14 15.73 25 28.09 43 48.31 46 51.69

15. kl;lf;fsg;G 494 25 5.06 36 7.29 112 22.67 158 31.98 331 67.00 163 33.00

16. mk;ghiw 865 27 3.12 44 5.09 175 20.23 320 36.99 566 65.43 299 34.57

17. jpUNfhzkiy 331 9 2.72 18 5.44 54 16.31 106 32.02 187 56.50 144 43.50

18. FUehfy; 2215 68 3.07 131 5.91 437 19.73 707 31.92 1343 60.63 872 39.37

19. Gj;jsk; 730 19 2.60 66 9.04 158 21.64 218 29.86 461 63.15 269 36.85

20. mDuhjGuk; 971 22 2.27 45 4.63 155 15.96 296 30.48 518 53.35 453 46.65

21. nghyd;dWit 357 13 3.64 17 4.76 63 17.65 123 34.45 216 60.50 141 39.50

22. gJis 990 38 3.84 68 6.87 208 21.01 346 34.95 660 66.67 330 33.33

23. nkhduhfiy 376 6 1.60 12 3.19 65 17.29 129 34.31 212 56.38 164 43.62

24. ,uj;jpdGup 1408 51 3.62 83 5.89 269 19.11 456 32.39 859 61.01 549 38.99

25. Nffhiy 1200 13 1.08 74 6.17 216 18.00 408 34.00 711 59.25 489 40.75

nkhj;jk; 29548 1406 4.76 2122 7.18 6089 20.61 9178 31.06 18795 63.61 10753 36.39

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

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

jpus; kPbwd;

91 - 100 49 0.09 51677 100.00

81 - 90 1054 2.04 51628 99.91

71 - 80 3340 6.46 50574 97.87

61 - 70 5799 11.22 47234 91.40

51 - 60 8386 16.23 41435 80.18

41 - 50 10661 20.63 33049 63.95

31 - 40 10853 21.00 22388 43.32

21 - 30 8420 16.29 11535 22.32

11 - 20 3010 5.82 3115 6.03

01 - 10 104 0.20 105 0.20

00 - 00 1 0.00 1 0.00

	
ml;ltiz 4

NkNy jug;gl;Ls;s ml;ltizapypUe;J jfty;fisg; ngWk; tpjk; fPNo jug;gl;Ls;sJ.

cjhuzk; :  ^31 − 40 vd;w tFg;ghapiliaf; fUjpdhy;&

,e;j ghlj;jpw;fhf 31 - 40 vd;w tPr;rpDs; Gs;spfisg; ngw;w guPl;rhh;j;jpfsp;d; vz;zpf;if 

10853 MFk;. mjid rjtPjkhf vLf;Fk;NghJ 21.00% MFk;. 40 Gs;spfistplf; Fiwthfg; 

Gs;spfisg; ngw;wtu;fspd; vz;zpf;if 22388 MtNjhL mJ 43.32% MFk;. 
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1.3  ghl milT  gw;wpa gFg;gha;T

1.3.1	 tpdhj;jhs; 1 ,y; ngwg;gl;Ls;s milT 
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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;ghf;fg;gLk;.

Ú 	 xU tpdhtpd; rupahd tpilf;F 02 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 100
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2.1.2  tpdhj;jhs; I
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2.1.3	 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.	 '''''''''
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1

2
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	       xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100 
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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 ,y; 1, 2, 3, 6, 8, 12, 27 vd;Dk; tpdhf;fSf;F khztu;fspy; 70% ,w;F Nkw;gl;Nlhu; 

rupahd tpiliaj; njupe;njLj;jpUe;jdu;.

	 mtw;wpy; 1, 2, 12, 27 Mfpa tpdhf;fs; mbg;gilf; Nfhl;ghLfs; kPJ jahupf;fg;gl;bUe;jd. 

mf;Nfhl;ghLfis khztu;fs; rupahf cWjpg;gLj;jpf; nfhs;sy; khztu; milT cau; kl;lj;jpy; 

,Ug;gjw;Ff; fhuzkhFk;.

	 3, 6, 8 vd;Dk; tpdhf;fSf;F tupg;glq;fisNah> #j;jpuq;fisNah gad;gLj;jp vspa fzpg;Gfspd; 

%yk;  tpilfisg; ngwyhk;. Mifahy;> khztu; milT cau; kl;lj;jpy; fhzg;gLfpd;wJ. tFg;giwapy; 

mbg;gilf; Nfhl;ghLfisr; rupahf tpsq;fpf; nfhs;tjpy; $Ljyhd ftdj;ijr; nrYj;Jjy; Ntz;Lk;.

	 khztu;fspy; 30% ,w;Ff; Fiwe;jtu;fs; khj;jpuk; 24, 34, 38, 39, 43, 46, 48, 50 vd;Dk; tpdhf;fSf;Fr; 

rupahd tpiliaj; njupe;njLf;ff; $bajhf ,Ue;jJ.

	 ntg;gkhdk; njhlu;ghfj; jahupf;fg;gl;bUe;j tpdh 34 ,y; jug;gl;Ls;s $w;Wfis thrpj;Jj; 

jUf;fuPjpahfr; rupahd tpilia 9% khztu;fNs njupe;njLj;Js;sdu;. tpdhj;jhs; ̊  ,y; ,t;tpdhtpw;Nf 

Fiwe;jgl;r milT fhl;lg;gl;Ls;sJ. ,j;jifa tpdhf;fSf;Fj; jUf;fuPjpahf tpilaspg;gjw;F 

khztu;fisg; gupr;rag;gLj;Jtjd; %yk; khztu;fspd; milit Nkk;gLj;jyhk;.

	 Nfhz ce;jf; fhg;Gj; njhlu;ghd tpdh 24  ,w;Fr; rupahd tpiliaj; njupe;njLj;Js;s khztu;fspd; 

rjtPjk; 17% MFk;. nra;Kiwg; gpuNahfq;fSf;Ff; Nfhl;ghl;ilg; gad;gLj;Jtjw;F khztu;fisg; 

gupr;rag;gLj;Jtjd; %yk; khztu;fspd; milit Nkk;gLj;jyhk;.

	 njhlu;G Ntfj;Jld; njhlu;Ggl;l tpdh 43 ,w;Fr; rupahd tpiliaj; njupe;njLj;Js;s rjtPjk; 

19%MFk;. ,q;F rpy;ypd; xl;Lnkhj;j ,af;fj;ijf; fUjp kzy; kzpapd; Ntfj;ijg; ngw Kay;tjd; 

%yKk; jug;gl;Ls;s tpilfspy; ftdQ; nrYj;Jtjd; %yKk; rupahd tpiliag; ngwyhk;.

	 ,yj;jpudpaw; ghlg;gFjpf;Fupa 38, 39 Mfpa tpdhf;fSf;F KiwNa 29%, 23% vd;Dk; Fiwe;jgl;r 

milT fhl;lg;gl;Ls;sJ. ,q;F nra;Kiwg; gpuNahfj;jpy; khztu;fspd; tpsf;fk; eype;j kl;lj;jpy; 

,Uj;jy; ,jw;Ff; fhuzkhFk;. nra;Kiwr; nraw;ghLfspy; khztu;fs; $Ljyhd ftdj;ijr; nrYj;jy; 

cfe;jjhFk;. 

	 Xl;l kpd;dpay; njhlu;ghd tpdh 50 ,w;Fr; rupahd tpiliaj; njupe;njLj;Js;s rjtPjk; 21% 
MFk;. khWe; jilfs; cs;s xU Rw;wpd; rktYj; jiliaf; fhz;gJk; jilapd; Vfgupkhz khwYf;F 

vjpuhf Xl;lj;jpd; khw;wj;ij ,dq;fhzYk; vjpu;ghu;f;fg;gLfpd;wd. 

	 tpdh 46 ,w;Fr; rupahf tpilaspj;j khztu;fspd; rjtPjk; 24% MFk;. ,J ju;f;fuPjpahfr; rpe;jpj;J  

KbGfSf;F tu Ntz;ba xU tpdhthFk;. ,q;F jug;gl;Ls;s tiugpy; Kjypy; ntg;gepiy khwhky; 

,Uf;Fk; re;ju;g;gk; ePu; gdpf;fl;bahf khWk; epiykhw;wj;ij xj;j re;ju;g;gk; vd;gijAk; mt;ntg;gepiyapYk; 

ghu;f;ff; Fiwthd ,uz;lhk; ntg;gepiy khwpyp vd;gijf; fhl;Lk; tiuGg; gFjpapypUe;J njhFjpapd; 

ntg;gepiy xNu ngWkhdj;jpy; ,Uf;fpd;wJ vd;gijAk; mg;NghJ njhFjpapy; ePu; gdpf;fl;bahfp xNu 

ntg;gepiyapy; ,Uf;fpd;wJ vd;gijAk; tpsq;fpf; nfhs;sy; Ntz;Lk;. 

	 tpdh 48 ,w;Fr; rupahf tpilaspj;j khztu;fspd; rjtPjk; 23% MFk;. ,J xU f\;lkhd 

tpdhthfj; Njhw;wpdhYk; ,U nfhs;sstpfs; rkhe;jukhfj; njhLf;fg;gl;bUf;Fk; xU re;ju;g;gj;ij xj;Jr; 

rktYf; nfhs;ssitf; fhz;gjd; %yk; ,q;F tpilia vspjhfg; ngwyhk; vd;gijg; ngUk;ghyhd 

khztu;fs; ,dq;fhztpy;iy.

	 tpdh 21 ,w;Fr; rupahf tpilaspj;j khztu;fspd; rjtPjk; 35% MFk;. ,J gy nfhs;iffSld; 

njhlu;Ggl;l xU tpdhthFk;. xt;nthU re;ju;g;gj;jpw;Fk; gpuNahfpf;f Ntz;ba nfhs;iffis tpsq;fpf; 

nfhs;tjpy; khztu;fs; ,lu;g;gl;Ls;sdu;. tpdhit tpsq;fpf;nfhz;L re;ju;g;gj;jpw;F Vw;g nfhs;iffisg; 

gpuNahfpg;gjw;F khztu;fSf;F topfhl;lyhk;.  

	 tpdh 16 ,w;Fr; rupahf tpilaspj;j khztu;fspd; rjtPjk; 36% MFk;. ,J ghlj;jpl;lj;jpd; ,Wjp 

myfpd; mbg;gilf; Nfhl;ghLfspd; kPJ cUthf;fg;gl;l Xu; vspa tpdhthFk;. ,Wjp myFfs; gw;wpAk; 

khztu;fspd; ftdj;ij <u;j;jy; mj;jpahtrpakhFk;. 

	 tpdhj;jhs; ̊  ,d; xt;nthU tpdhitAk; Kw;whf thrpj;J tpsq;fpf; nfhs;tjw;Fk; nfhs;iffSf;Fk; 

vz;zf;fUf;fSf;Fk; Vw;g tiuGfspd; %yKk; thrfq;fspd; %yKk; toq;fg;gLk; jfty;fisr; rupahf 

tpsq;fpf;nfhs;tjw;Fk; khztu;fis topg;gLj;Jtjw;F Mrpupau;fspd; topfhl;ly; mtrpakhFk;. 



- 24 -

2.2	 tpdhj;jhs; II ,w;;F tpilaspf;fg;gl;lik njhlu;ghd tpguq;fs;;

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

Neuk; 03 kzpj;jpahyq;fs;. 

,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 tpdhTf;F 10 

Gs;spfs; tPjk; 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; 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;GfSk; KbTfSk; MNyhridfSk;

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

	

(1)	 ePsk;    	 [x1  vd;f.]
(2) 	 mfyk;  	 [x2  vd;f.]
(3) 	 Mok; my;yJ cauk; [x3  vd;f] 	    (01 Gs;sp )
	 (mstPLfs; VjhtnjhU xOq;fpy;)     	 (%d;Wk; rupahapd;)

tiuNfhypd; Xuj;Jld; g+r;rpaf;Fwp nghUe;jtpy;iy my;yJ 

tiuNfhypd; Xuj;jpw;Fk; g+r;rpaf; Fwpf;FkpilNa ,ilntsp 

,Uf;Fk; my;yJ cau mstPl;bd;; gpd;dtO/ tO 

mjpfkhFk; 		

(mstPl;il rupahf njupT nra;jy;) 	 (01 Gs;sp )

Mok; my;yJ cauk;  my;yJ x3 (my;yJ  VjhtJ Vw;ff; $ba 

kw;iwa khwp) (mstPl;Lf;F Gs;spapy;iy)

tpspk;G kl;lk; tiuf;Fkhd ePupd; fdtsT FiwT my;yJ tO my;yJ 

(or uncertainty) fdtsT msj;jypy; tOtPjk;;  my;yJ V0  FiwT 	 (01 Gs;sp )

V0 = x1 x2 x3− V 	 (01 Gs;sp )

cU 2
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d0 = 
x1 x2 x3− V

P  my;yJ  d0 = 
V0

P  	 (01 Gs;sp)

fy;ypd; jpzpT  my;yJ mjd; epiw 	 (01 Gs;sp)

((c)(i) ,y; epiw vd jug;gl;bUe;jhy; ,g;Gs;spia toq;f Ntz;lhk;. Mdhy; P ahdJ 10 
my;yJ 9 My; tFf;fg;gl;bUe;jhy; Gs;sp toq;fyhk;.)

(1) 	ghiwia Rw;wp fdTUf; fl;likg;ig (rl;lk; my;yJ xU ngl;bia) mikj;jy;.

(2)  mjd; gupkhzq;fis  (my;yJ fdtsit) msj;jy;.

(3)  	kPjpf; fdtsit (mstplg;gl;l msT) kzypdhy; epug;gy;

(4) 	ghiwapd; fdtsT = %lg;gl;l cUtpd; fdtsT  – kzypd; fdtsT           

(1), (2), (3) gbKiwfSf;F) 	 (01 Gs;sp)

njupe;j fdtsTila xU (rpwpakug;) ngl;bia mikj;jy;  	 (01 Gs;sp)

fy;ypd; (gjhu;j;jj;jpd;) mlu;j;jp        	  (01 Gs;sp)

ghiwapd; rpW khjpupia/ Jz;L my;yJ gFjpia  vLj;J NkYs;s gupNrhjid (my;yJ 

VjhtNjhu; Vw;Wf;nfhs;sf;$ba gupNrhjid Kiw %yk;  ghiwg; gjhu;j;jj;jpd; 

mlu;j;jpiaf; fhzy;  	 (01 Gs;sp)
	 (nkhj;jg; Gs;spfs; 10)
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ntg;gkhdp

,urhadj; juhR my;yJ ,yj;jpudpay; juhR my;yJ %tis (Kf;Nfhy;) juhR

my;yJ ehy; tis (ehw;Nfhy;) juhR 	 (01 Gs;sp)
(xw;Wj;jhs;> tiyAila fyf;fp)                     	 (vy;yhk; rupahapd;)

(juhR my;yJ tpw;juhR ,w;F Gs;spapy;iy)

gupNrhjid Muk;gpf;ifapy; miw ntg;gepiyia tpl rpy ghiffshy; (my;yJ 5º My;) ePupd; 

ntg;gepiyia cau;j;jp  gpd; mNj  msT ghiffshy; miwntg;gepiyia tpl FiwAk; 

tiu gdpf;fl;bia Nru;j;jy;

( fNyhupkhdpia fhtyply;.) 	 (01 Gs;sp)

    

34.5 ºC

25.5 ºC

34 ºC

26 ºC
my;yJ }}

	

											                   (01 Gs;sp)	

									                          (,uz;Lk; rupahapd;)

	 my;yJ  ≥34º C  ,w;Fk; <35º C ,w;Fk; ,ilg;gl;l VjhtNjhu; Muk;g ntg;gepiy >25º C 	
	 ,w;Fk; ≤ 26º C ,ilg;gl;l VjhtNjhu; ,opT ntg;gepiy.

	 	       
	 ,e;epge;jidapd; fPo; Rw;whlypy;  

	 (#oy; my;yJ miw)  ,Ue;J ntg;gk; cwpQ;rg;gLtJk; 

	 #oYf;F ntg;gk; toq;fg;gLtJk;

	 rkk; my;yJ #oypUe;J Njwpa ntg;g cwpQ;ry; ,y;iy 

my;yJ gdp Njhd;Wtij jtpu;f;f.     	     (01 Gs;sp)	

ntw;W fNyhupkhdp + fyf;fpapd; jpzpT

fNyhupkhdp + fyf;fp + ePupd; jpzpT 

ePupd; Muk;g ntg;gepiy    	 (01 Gs;sp)
(ve;j xOq;fpYk; ,Uf;fyhk; Mdhy; vy;yhk; rupahditahf ,Uf;fNtz;Lk;)
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rpW Jz;Lfshf gdpf;fl;bia cilj;jYk; xw;Wj;jhshy; (tbjhs;) xw;Wjy; 

(my;yJ Jilj;jy;/ cyu;j;jy;) 	 (01 Gs;sp)

xU jlit xU Jz;il Nru;j;J fiuj;jy;. 

(ePu; njwpf;fhJ)   	 (01 Gs;sp)

tiyAila fyf;fpapdhy; fyf;Fjy;. 	

my;yJ vy;yh Neuk; gdpf;fl;b Jz;L ePupd; fPNo itj;jpUf;f	 (01 Gs;sp)

ePupd;/ fyitapd;/ njhFjpapd; ,opT  ntg;gepiy

fNyhupkhdpAk; mjd; cs;slf;fy;fspd; jpzpT 	 (01 Gs;sp)

	
gdpf;fl;bapd; cUfypd; jd;kiw ntg;gk; ngupJ. vdNt Njitg;gLk; gdpf;fl;bapd; jpzpT 

rpwpjhFk;. (mjhtJ gdpapd; jpzpT M = M2 − M1 rpwpjhFk;.)  

vdNt Nru;f;fg;gLk; jpzpT msj;jYld; njhlu;ghd

tO (gpd;;d tO) ngupjhFk;.   	 (01 Gs;sp)
	 (nkhj;jg; Gs;spfs; 10)
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VjhtJ ,U fjpu;fis mk;Gf; FwpAld; Nkw;fhl;bathW tiuf. 	 (01 Gs;sp)
(tpk;gj;ij tiujy; mtrpakd;W> Mdhy; ,U fjpu;fs; xd;iw xd;W re;jpf;Fk; tiu 

tiuf. VjhtnjhU fjpupy; mk;Gf;Fwp Fwpf;fg;gl Ntz;Lk;.)             

P1 ,d; tpk;gj;jpw;F tyJ Gwkhf jiyikar;rpy;/ ,U fjpu;fs; ,ilntl;Lk; epiyf;F 

tyJ Gwkhf fz;zpd; epiy  (E) I / fz;Fwpia Fwpj;jy;.                (01 Gs;sp)

fz; ,aq;Fk; NghJ tpk;gk;  P1 ck;  P2 ,w;Fk; ,ilNa rhu;gpaf;Fk; ,y;iy/ 
tpk;gk; P1 ck; P2 ck; xd;whf ,aq;Fk;	 (01 Gs;sp)

fhl;lg;gl;Ls;sthW P1 ,w;F ,lJGwkhf jpiria epWj;Jf.   			  (01 Gs;sp)

njspthf Nehf;Ftjw;F / kw;iwa nghUl;fspypUe;J tUk; xspia jtpu;f;f 

(njspthf Nehf;Ftjw;F) / P1 ,d; tpk;gj;ij njspthf 

Nehf;f / P1, P2 ,dJ tpk;gq;fis kl;Lk; Nehf;Ftjw;F     			   (01 Gs;sp)
[b (i) ,d; tpilahdJ gpionadpDk;> tpil jug;gltpy;iynad;whYk; ,g;Gs;sp 

fpilf;Fk;.]
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P1 my;yJ P2 ck; P3 (cau;e;j) ck; fhl;lg;gl;lthW epWj;jy; 	 (01 Gs;sp)
(xspapay; ikaj;jpw;Fk; F ,w;FkpilNa P1/P2 I epWj;jy;; ; P3 MdJ  P1/P2 ,w;F 
,lJGwkhf epWj;jg;gl Ntz;Lk;;.  P3 ,d; rupahd epiy mtrpakpy;iy.

P1/P2  ,d; Kidfspd; epiy jtpu;f;f.)
	

1
V

1
U 

	 	

Fwptof;fpy;yhj NghJ fhl;lg;gl;Ls;sthW xU Neu;Nfhl;L tiuG; mr;Rf;fis rupahf 

ngaupg;gLjy; (,uz;bw;Fk;) 	 (01 Gs;sp)

	

	  1 	 (01 Gs;sp)

		       	 (01 Gs;sp)

	      

ntl;Lj;Jz;L

1
(ntl;Lj;Jz;L vd vOjg;gbd; Gs;spapy;iy)

Mk;

(nka; tpk;gq;fSf;F) U , V ,d; ngWkjpfis xd;Wld; xd;W ,lkhw;w KbAk;/ Fwpj;j 
xU  U  ,d; ngWkjp V MFk;NghJ xj;j V ,d; ngWkjp U MFk;/ xspapd; Gwkhw;W tpjp 
fhuzkhf   	 (01 Gs;sp) 
	 (nkhj;jg; Gs;spfs; 10)





- 34 -

cUg;gb  4      	  (01 Gs;sp )

cUg;gb  1       	 (01 Gs;sp )

	(nghUj;jkhd cUg;gbfis khztu; fPwpd; mij rupnadf; fUJf.)

(i) 	 S jpwe;Js;sNghJ rkepiy ePsk; my;yJ fyk; E  ,ypUe;J kpd;Ndhl;lk; ghahj NghJ 

rkepiy ePsk; 	 (01 Gs;sp )

(ii) 	 S %bAs;sNghJ rkepiy ePsk; my;yJ fyk;  E  ,ypUe;J kpd;Ndhl;lk; ghAk; NghJ

		 rkepiy ePsk;  	 (01 Gs;sp )

   E       =   kl1       my;yJ           E ∝ l1 my;yJ 90	…………………………………..(01 Gs;sp )

ER
R+r

  =   kl2  my;yJ ER
R+r

   ∝l2  my;yJ  80	 …………………………………..(01 Gs;sp )

[my;yJ 
E

ER / R+r  = 90
80  (02 Gs;spfs;)]

	 r  =    R  l1- l2

l2

  

	    =     5  (90 − 80)
80

 

                =     0.625 Ω 	 ………………………………….(01 Gs;sp )
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S  jpwe;jepiyapy; rkepiy ePsk;       	 (01 Gs;sp )
(,Jjhd; mjp$ba rkepiy ePskhFk;)      	 (,uz;Lk; rupahdit)

R1 	 (01 Gs;sp )

nrk;ik Fiwe;j ngWkjp. Vnddpy; (l1- l2) ,d; mstPl;bd; tO (gpd;dtO) ngupaJ.

my;yJ l1 ck; l2 ck; Vwj;jho rkdhFk;.  

my;yJ l1 , l2 mz;zstpw; rkk;

my;yJ l1 , l2 ,w;fpilapyhd tpj;jpahrk; rpwpaJ.

(VjhtJ xU fhuzj;jpw;F)                  	    (01 Gs;sp )
	 (nkhj;jg; Gs;spfs; 10)
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gFjp B - fl;Liu

5.	 (a)	 (i)	 Mu;KLfy;  =    0.1
2

  

			             =    0.05 ms-2  	  (01 Gs;sp)

		  (ii)	 F = ma Ig; gad;gLj;Jk; NghJ> 	  (01 Gs;sp)
			   F − 0.1 × 10      =    0.1 × 0.05	  (01 Gs;sp)
 			                    F      =    1.005 N      	  (01 Gs;sp)
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		  (iii) 	 Mu;KLfy;    =   − 0.05 m s−2

			   F − 0.1 × 10     =   − 0.1 × 0.05
			                    F      =    0.995 N       	  (01 Gs;sp)
			   Nky;Nehf;fp (my;yJ mk;Gf;Fwpnahd;W Nky;Nehf;fpapUj;jy;)    	  (01 Gs;sp)

	 (iv)	 F   =  ma,     Ig; gad;gLj;Jk;NghJ 

		  1.2 − 0.1 × 10	 =	 0.1 a		  (01 Gs;sp)
	 		             a 	 =	 2 m s−2

				    s 	 =	 1
2

 a t 2    

				    s 	 =	 1
2

  × 2 × (0.5) 2

				     	 =	 0.25 m  	  (01 Gs;sp)

(b)		  (i) 	 Nfhz Mu;KLfy; = 0.5
4

	  (01 Gs;sp)

			    	 =  0.125 rad s-2       	   

			   KWf;fk;  	 =  0.01 × 0.125

				    =  0.00125 N m     	    (01 Gs;sp)

		  (ii) 	 Nfhzr; Row;rp 	 = 1
2

 × 0.5 × 8

         	   my;yJ        	 2 × 1
2

 × 0.125 × 42

			                                                        =     2 rad             	  (01 Gs;sp)

		  (iii)	  cau; KWf;fj;jpd; fPo; Nfhz Mu;KLfy; =  0.002
0.01

 

							          =   0.2 rad s-2  	

Fiwe;j gl;r Neuj;jpy; njhopw;ghl;Lf;F> mJ Kjy; miu gq;fpw;F  0.2 rad s−2  Nfhz

			  Mu;KLfYlDk; mLj;j miu gq;fpw;F 0.2 rad s−2 Mu;KLfYld; RoYk;.

			   (Fiwe;jgl;r Neuj;ijj; njuptjw;F)		   (01 Gs;sp)

			   ∆ θ	 =	   2 × 1
2

 a ( t
2 )2

			     
t	 =	 4 ∆ θ

a√

		                     	    
 
t   =   4 × 3.2

0.2√
    my;yJ t1   =   2 × 1.6

0.2√
       (,q;F t1   =  t / 2)

							        (01 Gs;sp)
			    t   =  8 s		   (01 Gs;sp)
(c)		  A %l;L kzpf;fhl;L vjpu;j;jpirapy; RoYk; Nfhzk; ce;jf; fhg;G tpjpapd; fhuzkhf. 	

			  (jpirf;Fk; fhuzj;jpw;Fk;)		    (01 Gs;sp)	
				    (nkhj;jg; Gs;spfs; 15)





- 40 -



- 41 -

6. 	 (a)	 (i)	 xypapd; Ntfk; (tsp rhu;ghf) 

			   Kjypd; Ntfk; (tsp rhu;ghf)

			   Nehf;Feupd; Ntfk; (tsp rhu;ghf)  	  (01 Gs;sp)
			   (%d;Wk; rupahapd;)

	 (ii) 	epyk; rhu;ghf tsp epiyahdJ (fUjg;gLtjhy;) 		   (01 Gs;sp)

	 (b) 	xsp nry;tjw;F Clfk; Njitapy;iy/ xsp ntw;wplj;jpD}Lk; nry;Yk;.	 (01 Gs;sp)
		

    	 (c)	 f	 =   f0 (1 − b) 

	
c 
l 	    =	 c 

l0
 (1 − b)	  [c =  f l vd ,l]	  (01 Gs;sp)

	 l	 =	
l0 

1 − b    =  l0 ( 1 + b)   =  l0 (1 + v 
c )

	 l − l0	 =  l0  
v 
c

		   (01 Gs;sp)

	 v	 =  
∆l0 
l0

 c

	 (d) 	 (i) 		 500 nm, 502 nm (,uz;Lk;)        	  (01 Gs;sp)
		  (ii) 		 l  = 500 nm cr;rj;Jld; / ,lJ cr;rk; / rpwpa miy ePsj;Jf;Fupa cr;rk;.		 	  (01 Gs;sp)  

		  (iii)  	 l0  = 501 nm           	   (01 Gs;sp)
     	(iv) 		 ∆ l  = 1 nm           	     (01 Gs;sp)
		

(v)	
	

v = × 3 ×108 = 5.988 ×105
1

501

v = 6 ×105 m s −1  (5.988 − 6.0) ×105 m s −1

(598800 − 600000) m s −1 					      (01 Gs;sp)
				   l0  ,w;F 501 (500 my;y) 

				   gpujpaplg;gl Ntz;Lk;. 

    	 (vii)	 b	 =  
6 × 105

3 × 108  

		  b	 =  2 × 10−3 (0.001996 − 0.002)	 	  (01 Gs;sp)
		  b << 1 vd epr;rapj;jy;.

	 (e) 	 (i) 	 thAtpd; jpzpT  m vdpd;

			 

M    	 = v2r
G

mv2

r
GmM

r2

r 	 = 100 × 3 ×108 ×365 ×24  ×3600 		

NkYs;s rkd;ghl;by; thAtpd; jpzpT

tplg;gl;bUe;jhy; Gs;sp ,y;iy.

    (01 Gs;sp)
           (xspahz;il m f;F khw;wy;)

			 

M= (6 ×105)2 × 100 × 3 ×   108 × 365 × 24 × 3600

M= 5.68×1039 kg
6.0 × 10 −11

	     

(5.65 − 5.70) × 1039 kg					                 (01 Gs;sp)
    	 (ii) 	 kpfg; ngUk; fUe;Jis 	     (01 Gs;sp)
					    (nkhj;jg; Gs;spfs; 15)
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7.   (a)	 A 	 –  tpfpjrk vy;iy  	  (01 Gs;sp)
		  B 	 –  kPs;jd;ik vy;iy 	  (01 Gs;sp)
		  C 	 –    cilT Gs;sp             	  (01 Gs;sp)  

	  	 (i) 	 kz;zpd; fdtsT 	= 	 6 × 150 × 20	  (01 Gs;sp)
			   kz;zpd; epiw 	 = 	 6 × 150 × 20 × 3 × 103	

 (01 Gs;sp)
					     (fdtsit  3 × 103

  My; ngUf;Ftjw;F)

				    = 	 5.4 × 108 N	    (01 Gs;sp)

		  (ii) 	 Njitg;gLk; J}z;fspd; vz;zpf;if n vdpd;
		

			   xU J}zpy; cs;s jifg;G = 5.4 × 108

n × 30 × 30 × 10−4 	   (01 Gs;sp)

							          	     (epiwia n × 30 × 30 × 10−4
  My; tFj;jYf;F) 

			 
5.4 × 108

n × 30 × 30 × 10−4    	 =   2 × 108			                    
 (01 Gs;sp)

							                       	          (,lJ if gf;fj;ij 2 × 108
 f;F rkg;gLj;Jtjw;F)

		

			   n    =	
5.4 × 108

9 × 10−2 × 2 × 108    

		      	n	    =	 30						                 (01 Gs;sp)
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	 (b) 	(i) 	 aq;qpd; kl;L = jifg;G vjpu; tpfhu tisapapd; gbj;jpwd; 

				    =   2 × 1011 N m−2
   	  (01 Gs;sp)

		  (ii)	 2 × 108 N m−2 jifg;gpw;F xj;j tpfhuk;  0.001 (tiugpypUe;J) 

			   J}zpd; neUf;fhj cauk; L vdpd;	 (01 Gs;sp)

		
L − 4.995

L
	 =	 0.001  [my;yJ 2 × 108

(L − 4.995)
 × L = 2 × 1011]	  (01 Gs;sp)

			 
		       0.999 L	 =	 4.995
		                   L	 =	 5 m		

 (01 Gs;sp)

	 (c) 		  tl;lj; J}zpd; gug;G   =    p (15)2  ≈ 707 cm2

			   ,J 900 cm2 I tpl rpwpa gug;GilaJ.

                                            my;yJ

		  tl;lj;J}zpd; FWf;Fntl;L gug;ghdJ rJu J}zpd; FWf;Fntl;Lg; gug;ig tpl 	

	 rpwpaJ / rJu J}zpd; FWf;F ntl;Lg; gug;ig tpl tl;lj;J}iz tplf; $baJ

		                                   my;yJ 

		  tiug;glj;jpypUg;gJ Nghy; tiue;jpUg;gpd;         	  (01 Gs;sp)
	

		

		  $ba J}z;fs; Njitg;gLk;                           	  (01 Gs;sp)
			                                                    (nkhj;jg; Gs;spfs; - 15)
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8. 	(a)	 (i) 	 ngwg;gl;l  ,af;f rf;jp   =  qV   	  (01 Gs;sp)
					     ( 1

2
 mv 2   ,w;F Gs;sp ,y;iy)

     	(ii)	 q V	 =    12  mv 2 	  (01 Gs;sp)

	 	 	 ∴ v	 =     2q V
m√ 	  (01 Gs;sp) 

    	 (iii)		  S	=	 1
2  a t 2 Ig; gpuNahfpf;f.			 

	 ,q;F a =   
q V
m d0

		   (01 Gs;sp)

				    d0	 =	 1
2  ( 

q V
m d0

) t 2

				    t	 =	 d0 
2 m
q V√

		   (01 Gs;sp)
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	 (b)	 (i)			   d1	 =   12  ( 
q V
m d0

) t1 2		   (01 Gs;sp)

		   	 ∴  t1	 = 
2 m d1 d0

q V√
	  (01 Gs;sp)

	 		  ,NjNghy;  t2   =  
2 m d2 d0

q V√
		   (01 Gs;sp)

			   (NkYs;s njhlu;GfspypUe;J d1 >  d2  Mjyhy;)> t2 <  t1   MFk;  	  (01 Gs;sp)
			   mad; 2 fk;gp tiyia Kjypy; nrd;wilfpwJ.

		  (ii)	 q V'	 =	 1
2  mv 2Ig; gad;gLj;Jf.  

			   q V 
d1

d0

    =           12  mv1 2 	       (01 Gs;sp)

			   {NtNwhu; Kiw v 2   =  u 2 +  2 a s  gpuNahfpj;J 2 qv d1
  m d0 

V1
2=  01 Gs;sp}

					   

∴  v1      =
2 q V d1

d0 m√
	  (01 Gs;sp)

			   ,NjNghy;    v2 =  
2 q V d2

d0 m√
	  (01 Gs;sp)

	

			   (NkYs;s njhlu;GfspypUe;J d1 >  d2  Mjyhy; ) v1 < v2 MFk;. 	  (01 Gs;sp)
			   mad; 1 cau; Ntfj;ij cilaJ.

		  (iii) 	 ,U mad;fSk; xNu Neuj;jpy; czuj;jf;f ,lj;jpy; czup ,Ue;jhy;.

		      	t1 +  s
v1

	 =	 t2 +  s
v2

  	  (01 Gs;sp)

			   S ( 1
v1

  −  1
v1

)	 =  	 t1 −  t2

			                           ∴  S 	 =	 (t1 −  t2) 
v1v2

v1 − v2
	  (01 Gs;sp)

						      (nkhj;jg; Gs;spfs; 15)
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9. (A)	(a)	 (i)	 12 −  3	 =	 0.1 ×  R1	  (01 Gs;sp)

			       	 R1	 =	 90 Ω	  (01 Gs;sp)

		  (ii)	 12 	 =	 i ×  (10 + 6)	

			     i	 =	 0.75 A	  (01 Gs;sp)

		  	 tY tpuak; 	 =	 (0.75)2 ×  10	

			   		  =	 5.625 W	    (01 Gs;sp)

			   C apw;F FWf;Nf mOj;jk; 	=	 0.75 ×  6	

					     =	 4.5 V	  (01 Gs;sp)

		  (iii)	 12 	 =      0.5 ×  (R2 + 6)	

			   R2	 =	 18 Ω				     (01 Gs;sp)

		  (iv)	 cau; nkhj;j Xl;lk;  4.85 A  vdNt 5 A cUfp   	   (01 Gs;sp)
			   (nkhj;j Xl;lj;jpw;Fk;> cU ,aypay; njupTf;Fk;)
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(b)	 (i)	 R	 =	
ρl
A    Ig; gad;gLj;Jf.	  (01 Gs;sp)

			   jil	  	 =       1.8 × 10−8 × 10 × 10−3

0.3 × 10−3 × 1 × 10−3
			   (01 Gs;sp)

			   	 	 =	 6 × 10−4 Ω	  (01 Gs;sp)

		  (ii) 	 mOj;j tPo;r;rp   =  6  × 10−4 × 0.1
			                                =  6  × 10−5 V    	  (01 Gs;sp)

			   tY tpuak;     =   6  × 10−6 W  	  (01 Gs;sp)

		  (iii) 	 tpuakhFk; tY     = ms ∆ θ 

			   6  × 10−6 = 10 × 10−3 × 0.3 × 10−3 × 1 × 10−3 × 9 × 103 × 400 × ∆ θ   
				      (01 Gs;sp)	

∆ θ = 5.5 × 10−4  °C 	
 (01 Gs;sp)

		  (iv) 	 (1) mfyk; $bajd; jil FiwAk;. (vdNt tY tpuak; FiwAk;)

			   (2) 	mfyk; $bajd; #oYf;fhd ntg;g ,lkhw;wk; mjpfupf;Fk; my;yJ mfyk; $bajd; 	

	 tspf;F jpwe;Js;sjd; gug;G mjpfupf;Fk;. 

					                                (,uz;Lk; rupahapd;) 	  (01 Gs;sp)

						      (nkhj;jg; Gs;spfs; 15)
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9. (B)	(a)		  A B F
0 0 0
0 1 0
1 0 0
1 1 1

	
	 	 	 	 	 	                                (01 Gs;sp)

	 (b)	 (i)	 A
F0B

    A B F0

0 0 1
0 1 0
1 0 0
1 1 1

	

						    
									          (01 Gs;sp)
									         (cz;ikahd ml;ltizf;F)

		  (iii)	 	A = 0 ck;  B = 0 MFk; NghJ cz;ik ml;ltizapypUe;J  F = 1 kl;Lk;;. kw;iwa 

vy;yh Nru;khdq;fspd; fPo; g+r;rpakhFk;. 	  (01 Gs;sp)

	 (c)	 (i)	 A
F0B

E

    	

									          (01 Gs;sp)

	

		  (ii)	 A
F0B

E

          A B E F0

0 0 1 1
0 1 1 0
1 0 1 0
1 1 1 0

          A B E F0

0 0 0 0
0 1 0 0
1 0 0 0
1 1 0 0

									        cz;ik ml;ltiz 1                        cz;ik ml;ltiz 2
	

			   1tJ ml;ltiz tiue;J rupahapd; 	  (01 Gs;sp)
			   2tJ ml;ltiz tiue;J rupahapd; 	 .  (01 Gs;sp)

	 (d)		
A

F1B
E

	 .  (01 Gs;sp)

	 (e)	 (i) 	
A

F2B
E

	 .  (01 Gs;sp)

	

		  (ii)	  
A

F3B
E

  	 .  (01 Gs;sp)



- 54 -

		

	

(f)

	               

			        .  (02 Gs;spfs;)
(Jiz Rw;Wf;fs; gpioahf ,Uf;Fk; 

NghJ rupahd ,il ,izg;Gfs; 

,Ug;gjw;F 01 Gs;sp toq;Ff.)

F0

A B E

F1

F2

F3

F1

NkNy fhl;lg;gl;Ls;s njhLg;GfSk; 

rupnadf; nfhs;f. 

	
	

	 (g)	(i)	 tprpwp

Nfj;jpy;

Nkhl;lu;

ntg;gkhf;fp

F0

F1

F2

F3

A
B

E

	 	 	 	 	 	              

	 	 	 	 	 	              ………… (01 Gs;sp)

			   tprpwp nraw;gLtjw;Fupa nga;g;G epge;jid : 	    A = 0,  B = 0, E = 1  }			   Nfj;jy; nraw;gLtjw;Fupa nga;g;G epge;jid:  	  A = 0,  B = 1, E = 1   ..... (02 Gs;spfs;)	
Nkhl;lu; nraw;gLtjw;Fupa nga;g;G epge;jid:     A = 1,  B = 0, E = 1  

			   ntg;gkhf;fp nraw;gLtjw;Fupa nga;g;G epge;jid:	A = 1,  B = 1, E = 1     

						      ehd;Fk; rupahapd; 	 (02)

						      vitNaDk; %d;W rupahapd; 	 (01) 

	

			   (rhjdq;fs; VjhtJ xU xOq;fpy; fl;l tupg;glj;jpy; ,izf;fg;gl KbAk;. Mdhy; 

mjw;Fupa nga;g;G epge;jidfis mt;nthOq;fpy; jug;gl;lhy; Gs;spfisg; ngwyhk;.)

		  (ii) 	  E = 0    Mf NgZjy;.                                                             	   ………… (01 Gs;sp)
			   			   (nkhj;jg; Gs;spfs; 15)
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10.(A) (a)	(i)	 ∆ Q	 =   m s ∆ q    my;yJ   Q  =   m s q	  (01 Gs;sp)

			    40 × 4200 × ∆ q  =  1000 × 7 × 60 × 4

					     ∆ q	    =   1000 × 7 × 60 × 4
40 × 4200

	  (01 Gs;sp)

				                       =  10 °C	  (01 Gs;sp)

   (ii)   Vθ  = V0 (1 + γθ)    	  (01 Gs;sp)

        p m
v=  I ghtpf;f. 

m
pθ

m
p0

=  (1 + γ θ)       
                                                             (01 Gs;sp) 

p0

1 + γθ
p0 =   	    (01 Gs;sp)

	 (iii)	 pθ < p0 , Mjyhy; ePu; NknyOk; 	   (01 Gs;sp)

(b) 	 (i)	 m s q   =   Q
t

 × t 
 

			   6000 × 4200× (90 −30) 	

1000 × 4
t = 	  (01 Gs;sp)

		

			    378000 s  my;yJ 6300 min. my;yJ  105h 	  (01 Gs;sp)

	 (ii)		     rq    	 =    1544
1 + 4 × 10−4 × 90

		   (01 Gs;sp)

		 	 		 =	 1500 kg m−3			    (01 Gs;sp)
                              

    (iii) 	 30 oC apy; J}a ePupd; mlu;j;jpia tpl ,t; mlu;j;jp mjpfk;. 

		  vdNt ePuhdJ Nky; gilf;F VwhJ 	  (01 Gs;sp)
		  ρθ ,w;F gpioahd ngWkjp ngwg;gl;bUe;jhy; gFjp (b) (iii) ,w;Fg; Gs;spapy;iy

	 (iv) 	 (1) Nrkpf;fg;gLk;; ntg;gk;    = 6000 × 4200× (90 −30)
			                                                         1.512 × 109J	  (01 Gs;sp)

		  (2) mbg;gilapD}L J}a ePiu nrYj;jp Rw;Nwhl;l %yk; ntg;gePiu ngwy;  my;yJ 		

	 mbapdJk; cr;rpapdjw;Fk; ,ilNaAs;s ntg;gepiy tpj;jpahrj;ij ghtpj;J ntg;g 		

	 kpd;dpay; fUtpfs; %yk; kpd;Ndhl;lj;ij gpwg;gpf;fyhk;.		

	   	  (01 Gs;sp)
				    (VjhtJ xU rupahd Kiwf;F)

	 (v)	 Q
t

k A ∆ θ
t

=   I ghtpf;f.                               (01 Gs;sp)

		  ntg;g ,og;G tPjk; =  0.01 × (90 – 40)
0.1   

			                               =    5Wm−2 (rupahd myfpl;lhy;) 	  (01 Gs;sp)
				    (nkhj;jg; Gs;spfs; 15)





- 59 -

10.(B) (a)	(i)	 l	 =   hp 	 	  (01 Gs;sp)

		  (ii)	 E 	 =	 p2

2m
	 	  (01 Gs;sp)

			   (my;yJ  E = 12  mv 2 ,  p = mv)

			   l	 =   h
√2mE

		  (01 Gs;sp)

	  (b)	(i)	 E	 = 	 3
2  k T 			  	  (01 Gs;sp)

	  	 (ii)	 l	 =   h
√3mkT

			  	  (01 Gs;sp)

	  	 (iii)	 l	 =   6.6 × 10−34

√3 × 6 × 10−27 × 1.4 × 10−23 × 300
		   (01 Gs;sp)

										          (rupahd gpujpaplYf;F)

	  	 	 l	 =   6.6 × 10−34

√9 × 8.4 × 10−48
			

	  	 	 l	 =   6.6 × 10−34 × 1024

9
 [ 6.6 × 10−10

9  ]		   (01 Gs;sp)

	  	 	 l	 =   7.3 × 10−11 (7.3 × 10−11 − 7.6 × 10−11) m		   (01 Gs;sp)
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	  	 (iv)	 P V		  = 	 N k T 	 iag; gpujpapLf.		   (01 Gs;sp)

			   105 Na3	 = 	 N k T 		  		   (01 Gs;sp)

			       a3		  =       
1.4 × 10−23 × 300

105
 

			       a		  =       
3√42  × 10−9	 		   (01 Gs;sp)

			       a		  =	 3.5 × 10−9 m	 	

                      

   (v) 	 Mk; (Jzpf;iffshf fUj KbAk;.) 	  (01 Gs;sp)

         λ < a (,il) B GNuhf;fpyp miy ePsk; MdJ 

		  mZf;fSf;F ,ilapyhd (,il) J}uj;ij tpl rpwpaJ.        (01 Gs;sp)

	  	 (vi)	  h
√3mkT'

	 = 	 [ kT' ]
1
3

  105 				    (01 Gs;sp)

			   T' 
5
6	 =   h × 10

5
3

√3m × k
5
6

  my;yJ T'   =   h × 10
5
3

√3m × k
5
6[ ] 5

6

    my;yJ

			   T' 	 =    h6 × 1010

27m3 k5[ 1
5]  				    (01 Gs;sp)

				    (nkhj;jg; Gs;spfs; 15)
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2.2.3	 tpdhj;jhs; II ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd mtjhdpg;GfSk;  

KbTfSk; MNyhridfSk;
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ghl myfpw;Nfw;g tpdhf;fspd; ,yFj;jd;ik
nghwpapay;

ntg;gg; ngsjpftpay;

,yj;jpudpay;

epiykpd; Gyq;fs;

rlg;nghUspd; nghwpKiw 

,ay;Gfs; 

rlg;nghUs;fSk;; fjpu;g;Gk;
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	 tpdhj;jhs; II ,d; xt;nthU tpdhtpw;Fk; 29% ,w;Fk; 57% ,w;FkpilNa ,yFj;jd;ik 

fhzg;gLfpd;wJ. mjpy; mikg;Gf; fl;Liug; gFjpapy; tpdh 1 ,w;Fk; fl;Liug; gFjpapy; tpdh 7 ,w;Fk; 
50% ,Yk; $ba ,yFj;jd;ik fhzg;gLfpd;wJ. mjw;Nfw;g tpdhj;jhs; II ,y; kpf vspjhd tpdhNth> 
kpff; f\;lkhd tpdhNth khztu;fsplk; Nfl;fg;gltpy;iy. 

	 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 ,yFj;jd;ik ,Uf;Fk; mNj Ntis me;j 

,yFj;jd;ik KiwNa 29%, 30%  MFk;. mikg;Gf; fl;Liug; gFjpapy; (A gFjp) nghwpapay; myfpd; fPo; 

jug;gl;Ls;s tpdh 1 ,w;Ff; $ba ,yFj;jd;ik ,Uf;fpd;w NghjpYk; fl;Liug; gFjpapy; rlg;nghUspd; 

,ay;Gfs; myfpd; fPo; cs;s tpdh 7 ,w;Ff; $ba ,yFj;jd;ik cs;sJ. me;j ,yFj;jd;ikfs; 

KiwNa 54%, 57% MFk;. G.C.E.(A.L.) Examination - 2012

Physics - Paper II

Facility Indices of Parts and Sub Parts

32%

57%

43%

37%

32%
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	 tpdhj;jhs; ˚˚ ,d; xt;Nthu; myfpd; fPOk; cs;s xl;Lnkhj;jkhd ,yFj;jd;ikiaf; fUJk;NghJ 

57% vd;Dk; $ba ,yFj;jd;ik rlg;nghUspd; nghwpKiw ,ay;Gfs; myfpd; fPo; Nfl;fg;gl;Ls;s xNu 

tpdhthfpa tpdh 7 ,w;F cupaJ. Fiwe;jgl;r ,yFj;jd;ikahfpa 30% MdJ ntg;g ngsjpf myfpw;F 

cupa mNjNtis mjd; fPo; 2, 10 A Mfpa tpdhf;fs; Nfl;fg;gl;bUe;jd.

	 tFg;giwf; fw;wy;-fw;gpj;jw; nrad;Kiwapy; ntg;gg; ngsjpf myfpw; $ba ftdj;ijr; nrYj;jy; 

Ntz;Lk;. ,t;tyfpd; fPo; Nfl;lfg;gl;Ls;s ,U tpdhf;fSf;Fk; Fiwe;j Gs;spfisg; ngWtjdpd;Wk; 

ntg;gg; ngsjpf myfpd; gupNrhjidfSf;Fk; fzpg;GfSf;Fk; khztu;fs; ngw;Ws;s milT Nghjpajd;W 

vd;gJ njspthfpd;wJ. 
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 gFjp ˚˚˚ 

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

3.1 tpilaspf;Fk;NghJ mtjhdpf;f 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;. 

	 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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