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mwpKfk;

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

fy;tpapd; ,Wjpr; rhd;wpjo;g; guPl;irahFk;. cau;kl;l ,il epiyf; fy;tpapd; ,Wjpapy; khztu;fspd; milT 

kl;lj;ijr; rhd;WgLj;jy; ,g; guPl;irapd; Kf;fpa Nehf;fhf ,Ue;j NghJk; Njrpa gy;fiyf;fofq;fs;> Vida 

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;WgLj;Jk; guPl;irahfTk; ,J Vw;Wf;nfhs;sg;gLfpd;wJ. 

2013 Mk; Mz;by; ,g;guPl;irf;fhf 209906 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 31723 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;. mtu;fspd; me;j vjpu;ghu;g;Gf;fis 

epiwNtw;Wtjw;F cjTk; nghUl;Nl ,e;j kjpg;gPl;L mwpf;ifia  ,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;> Mrpupau; MNyhrfu;fs;> ghlg; nghWg;Gf; fy;tpg; gzpg;ghsu; ngw;Nwhu;> fy;tp Ma;thsu;fs; 

midtUf;Fk; gad;gLk; vd;gjpy; Iakpy;iy. ,t; mwpf;ifia NkYk; gad;gLj;Jjy; kpf cfe;jjhFk;. 

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

	 f.ngh.j (c.ju) capupay; 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;w 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; MfpadTk; ghl milT gw;wpa Gs;sptpguj; jfty;fSk; capupay; ghlj;jpd; tpdhj;jhs; 

I, II vd;gtw;wpy; tpdhf;fs; njupT nra;ag;gl;l tpjk;> mt;tpdhf;fSf;Fk; mt;tpdhf;fspd; xt;nthU 

gFjpfSf;Fk; Gs;spfs; ngwg;gl;l 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; capupay; ghlj;jpd; tpdhj;jhs; 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; tpdhj;jhs; 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;fSk; KbGfs;> 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 kw;Wk; Classical testing theory, 
cUg;gbj; Jyq;fs; 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. 

	
	 tpdhf;fSf;F 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; gw;wpAk; ,e;j mwpf;ifahdJ ngupJk; JizGupAk; 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;> Nkyjpf gpujk 

guPl;rfu;> 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;  ,j;njhFg;Gf;fhd epjp mDruiz 

toq;fp vjpu;fhy mwpit ikakhff; nfhz;L ghlrhiy Kiwikia 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	 	

								        guPl;ir Mizahsu; ehafk; 

2015 rdtup 19

Ma;T mgptpUj;jpf; fpis

,yq;ifg; guPl;irj; jpizf;fsk;

ngytj;ij>

gj;juKy;y.
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topfhl;ly; 	 -	 lg;spA.vk;.vd;.N[. G~;gFkhu	 			 

		  guPl;ir Mizahsu; ehafk; 

xOq;fikg;Gk; newpg;gLj;jYk;	 -	 fahj;jpup mNgFzNrfu

		  guPl;ir Mizahsu;

		  (Ma;T mgptpUj;jpf; fpis)

,izg;ghf;fk; 	 -	 Nf.V.vr;.vr; FUg;G			   		

		  cjtpg; guPl;ir Mizahsu;

njhFg;G 	 -	 Nguhrpupau;. vk;. n`l;bMur;rp			   	

		  fsdp gy;fiyf;fofk; 

	 -	 Nguhrpupau;. uP.B. rpy;th	 		  		

		  nfhOk;G gy;fiyf;fofk; 

					     -	 cjtp Nguhrpupau;. Mu;.V.v];.gP. Nrdhehaf;f

						      fsdp gy;fiyf;fofk; 

					     -	 Nf.V.vr;.vr;. FUg;G			   		

						      cjtpg; guPl;ir Mizahsu;

Mf;ff; FO				    -	 v];.V. Nrghyp

						      ,yq;if Mrpupau; Nrit

						      Nk/ gpyp/ cau; kfspu; fy;Y}up

						      fy;fp];]

 					     -	 lgps;A.[P. gjpuz

						      ,yq;if Mrpupau; Nrit

						      khj;jiu uh`{y tpj;jpahyak;

 					     -	 vy;. tPurpq;`

						      rq;fkpj;jh kfspu; tpj;jpahyak;

						      fhyp

 					     -	 B. gpd;dnfhl

						      ,yq;if Mrpupau; Nrit

						      Gdpj N[rg; tpj;jpahyak;

						      nfhOk;G 10

 					     -	 Mu;. jpf;FGu

						      ,yq;if Mrpupau; Nrit

						      khj;jiw kj;jpa k. tp

nkhopngau;g;G				    -	 N[hrg; ,khDNty;

						      mjpgu;

						      nfh/Gdpj me;Njhdpahu; Mz;fs; ghlrhiy

						      nfhOk;G 13

fzpdpg; gf;f tbtikg;G		  -	 Rg;ukzpak; fhQ;rdh

		  fzpdp juTg; gjpthsu; 

Kfg;G ml;il tbtikg;G 		  -	 it.v];. mDuhjp

	 	 mgptpUj;jp mjpfhup

(	
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	 cs;slf;fk;	 			 

	 				  

									                        gf;f vz; 

gFjp I  

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

		  1'1	 ghlf; Fwpf;Nfhs;fs; 	 1

		  1'2	 ghl milT njhlu;ghd jfty;fs;	 	

			   1'2'1	 ,g;ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if.	 2

	     		 1'2'2	 guPl;rhu;j;jpfshy; juq;fs; ngwg;gl;Ls;s tpjk;.	 2

			   1'2'3	 khtl;l mbg;gilapy; Kjw; jlitahfj; Njhw;wpa ghlrhiyg; 

				    guPl;rhu;j;jpfshy; juq;fs; ngwg;gl;Ls;s tpjk;	 3

	     		 1'2'4	 Gs;spfs; tFg;ghapil mbg;gilapy; ngwg;gl;Ls;s tpjk;	 4

	  1'3  ghl milT gw;wpa gFg;gha;T		

			   1'3'1	 tpdhj;jhs; I ,d; 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

            	 1'3'4	 tpdhj;jhs; II ,d; milT	        7

	   

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;s Kiw njhlu;ghd jfty;fs; 		

			   2'1'1	 tpdhj;jhs; I ,d; fl;likg;G	 10

			   2'1'2	 tpdhj;jhs; I  	 11

			   2'1'3	 tpdhj;jhs; I ,w;fhd Gs;sp toq;Fk; jpl;lk; 	 18

			   2'1'4	 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; jfty;fs;	 19

			   2'1'5  	 tpdhj;jhs; I ,y; tpil njupT nra;j Kiwfs; (rjtPjq;fspy;)	 21
			   2'1'6  	 tpdhj;jhs; I ,d; tpilj;njupTfs; gw;wpa nghJthd mtjhdpg;gSk;

				    MNyhridfSk;	 22 
			 

		  2'2	 tpdhj;jhs; II ,w;F tpilaspj;Js;s Kiwj; njlu;ghd jfty;fs;  
 

	      		 2'2'1	 tpdhj;jhs; II  ,d; fl;likg;G 	 26

	     		 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; kw;Wk; 

				    MNyhridfs;	 28

	     		 2'2'3	 tpdhj;jhs; II  ,w;F tpilaspj;jy; njhlu;ghd KO mtjhdpg;Gfs; 

				    KbTfs; kw;Wk; MNyhridfs;	 72

			 

gFjp III  

	 3	 tpilaspf;Fk;NghJ ftdj;jpw;nfhs;sg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

		  3'1	 tpilaspf;Fk;NghJ ftdpf;fg;gl Ntz;ba tplaq;fs;	 73

		  3'2	 fw;wy; - fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;	 75 

- v - 
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gFjp I    

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

	 1.1 ghlf; Fwpf;Nfhs;fs;
	

	 ,g;ghlf; fw;ifapd; ,Wjpapy; khztu; : 

 	 *	 capupay; Jiw gw;wpa gue;jJk; MokhdJkhd mwpitg; ngWtjw;fhd Mu;tj;ijAk; 

tpUg;gj;ijAk; tsu;j;Jf;nfhs;tu;. 

	 *	 $l;bizthff; fw;wypy; <Lgl;L capupay; vz;zf;fUf;fs;> Njhw;wg;ghL> Nfhl;ghLfs;> 

nrad;Kiwfs; vd;gd gw;wpa tpsf;fq;fisg; ngWtu;.

	 *	 ,aw;ifapYk; r%fr;#oypYk; Vw;gLk; jhf;fq;fs; ,ilj;jhf;fq;fs; vd;gtw;iw tpsq;fpf; 

nfhs;tJld; ,aw;ifapy vkf;F cupj;jhd ,lj;ij epr;rag;gLj;jpf; nfhs;tu;.

	 *	 capupay; Jiwapd; gpur;rpidfisj; jPu;g;gjw;F Ma;e;jwpAk; nrad;Kiwj; jpl;lkply; 

jpwid tsu;j;Jf;nfhs;tu;.

	 *	 ehl;bd; ,aw;if thoplq;fis ,dq;fz;L jhtuq;fs; tpyq;Ffs; njhlu;gpy; tsu;j;Jf;nfhs;s 

Ntz;ba rpwe;j kdg;ghq;FfSld; #oy; ghJfhg;G> #oypd; gz;Gj;juk; NgZk; 

nghWg;G gq;fspg;G vDk; ghu;itapy; jhKk; ,aw;ifapd; xU gFjp vd;w czu;tpid 

tsu;j;Jf;nfhs;tu;.

 	 *	 md;whl tho;f;ifapy; vjpu;Nehf;Fk; eilKiwg; gpur;rpidfs; gw;wp czu;T g+u;tkhf 

nraw;gLtu;.

	 *	 cldyk;> Rfhjhuk; tho;f;ifg; gz;Gj;juk; vd;gtw;iwg; Ngzp elg;gjw;Fj; Njitahd 

ew;gof;fq;fis tpUj;jp nra;J nfhs;tu;. 

		



- 2 -
f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2013

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

	

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

nkhop%yk;
ghlrhiyg; 

guPl;hu;j;jpfs;

jdpg;gl;lg; 

guPl;rhu;j;jpfs; 
nkhj;jk; 

rpq;fsk; 25849 6749 32598

jkpo; 4144 659 4803

Mq;fpyk; 1667 314 1981

nkhj;jk; 31660 7722 39382

		
   

ml;ltiz 1
 

      1.2.2  guPl;rhu;j;jpfspdhy; juq;fs; ngwg;gl;Ls;s tpjk;

	

 juk; ghlrhiyg; guPl;rhu;j;jpfs; jdpg;gl;l guPl;rhu;j;jpfs;

nkhj;jk; rjtPjk;

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

A 919 2.90 310 4.01 1229 3.12

B 3633 11.48 1363 17.65 4996 12.69

C 8033 25.37 2364 30.61 10.397 26.40

S 9151 28.90 2191 28.37 11342 28.80

F 9924 31.35 1494 19.35 11418 28.99

nkhj;jk; 31660 100.00 7722 100.00 39382 100.00

ml;ltiz 2    
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1.2.3  	khtl;l mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa guPl;rhu;j;jpfs; juq;fs; ngw;Ws;s 

	 tpjk;;

	

khtl;lk;

N
j
hw
;w
pN
a
hu
pd
;

v
z
;z
pf
;i
f

mjp 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

milahNjhu;          

(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 2562 147 5.74 379 14.79 635 24.79 685 26.74 1846 72.05 716 27.95

2.  fk;g`h 1663 28 1.68 132 7.94 384 23.09 481 28.92 1025 61.64 638 38.36

3.  fSj;Jiw 1075 21 1.95 84 7.81 255 23.72 307 28.56 667 62.05 408 37.95

4.  fz;b 1662 30 1.81 124 7.46 328 19.74 492 29.60 974 58.60 688 41.40

5.  khj;jis 448 3 0.67 17 3.79 76 16.96 126 28.13 222 49.55 226 50.45

6.  Etnuypah 526 1 0.19 24 4.56 79 15.02 162 30.80 266 50.57 260 49.43

7.  fhyp 1191 43 3.61 107 8.98 206 17.30 346 29.05 702 58.94 489 41.06

8.  khj;jiw 1079 32 2.97 122 11.31 242 22.43 291 26.97 687 63.67 392 36.33

9.  mk;ghe;Njhl;il 863 10 1.16 48 5.56 154 17.84 252 29.20 464 53.77 399 46.23

10.  aho;g;ghzk; 572 16 2.80 59 10.31 170 29.72 151 26.40 396 69.23 176 30.77

11.  fpspnehr;rp 94 0 0.00 2 2.13 17 18.09 31 32.98 50 53.19 44 46.81

12.  kd;dhu; 89 0 0.00 1 1.12 14 15.73 38 42.70 53 59.55 36 40.45

13.  tTdpah 121 4 3.31 8 6.61 34 28.10 43 35.54 89 73.55 32 26.45

14.  Ky;iyj;jPT 79 1 1.27 5 6.33 16 20.25 16 20.25 38 48.10 41 51.90

15.  kl;lf;fsg;G 333 4 1.20 45 13.51 89 26.73 98 29.43 236 70.87 97 29.13

16.  mk;ghiw 618 8 1.29 58 9.39 105 16.99 213 34.47 384 62.14 234 37.86

17.  jpUNfhzkiy 304 2 0.66 23 7.57 61 20.07 103 33.88 189 62.17 115 37.83

18.  FUehfy; 1760 17 0.97 121 6.88 332 18.86 509 28.92 979 55.63 781 44.38

19.  Gj;jsk; 494 7 1.42 37 7.49 113 22.87 156 31.58 313 63.36 181 36.64

20.  mDuhjGuk; 804 6 0.75 52 6.47 112 13.93 213 26.49 383 47.64 421 52.36

21.  nghyd;dWit 331 1 0.30 17 5.14 67 20.24 85 25.68 170 51.36 161 48.64

22.  gJis 813 8 0.98 38 4.67 138 16.97 243 29.89 427 52.52 386 47.48

23.  nkhduhfiy 391 2 0.51 11 2.81 62 15.86 120 30.69 195 49.87 196 50.13

24.  ,uj;jpdGup 1050 15 1.43 57 5.43 171 16.29 287 27.33 530 50.48 520 49.52

25.  Nffhiy 1009 8 0.79 39 3.87 222 22.00 335 33.20 604 59.86 405 40.14

nkhj;jk; 19931 414 2.08 1610 8.08 4082 20.48 5783 29.02 11889 59.65 8042 40.35

ml;ltiz 3  
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1.2.4	 tFg;ghapil mbg;gilapy; Gs;spfs; ngwg;gl;Ls;s tpjk;

	

tFg;ghapil kPbwd; kPbwd; rjtPjk; jpus; kPbwd;
jpus; kPbwd; 

rjtPjk;

91 - 100 0 0.00 39382 100

81 - 90 9 0.02 39382 100

71 - 80 555 1.41 39373 99.98

61 - 70 3791 9.63 38818 98.57

51 - 60 7157 18.17 35027 88.94

41 - 50 8624 21.90 27870 70.77

31 - 40 8625 21.90 19246 48.87

21 - 30 6969 17.70 10621 26.97

11 - 20 3513 8.92 3652 9.27

01 - 10 138 0.35 139 0.35

00 - 00 1 0.00 1 0.00

ml;ltiz 4 

	 NkNy jug;gl;Ls;s ml;ltizapypUe;J jfty;fisg; ngw;Wf;nfhs;Sk; Kiw fPNo jug;gl;Ls;s 

	 cjhuzj;jpd; %yk; fhl;lg;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;wg; guPl;rhu;j;jpfspd; vz;zpf;if 8625 
MFk;. mjid rjtPjkhf vLf;Fk;NghJ 21.90% MFk;. 40 my;yJ mijtplf; Fiwthfg; Gs;spfisg; 

ngw;wtu;fspd; vz;zpf;if 19246 MtNjhL mJ 48.87% MFk;. 
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1.3  ghl milT gw;wpa gFg;gha;T 

1.3.1  tpdhj;jhs; I ,d; milT 
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1.3.2  tpdhj;jhs; tpdhj;jhs; II  II  - ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;- ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;

Nkw;gb tiugpd; %yk; jfty;fisg; ngWk; tpjk; 
gpd;tUk; cjhuzk; %yk; fhl;lg;gl;Ls;sJ.

c-k; : A gFjpapy; 1 - 4 tiuahd tpdhf;fs; fl;lha 
tpdhf;fshf ,Ue;jNghJk; rpW njhifapdu; 

fl;lha tpdhf;fSf;F tpilaspf;fj; 

jtwpAs;sdu;. 1 Mk; tpdhtpw;F 97.7% 
MNdhu; tpilaspj;Js;sdu;. gFjp B fl;Liu 
tpdhf;fspy; 5 MtJ tpdhit 84.6% Md 
guPl;rhu;j;jpfs; njupTnra;Js;sdu;. tpdh 

,yf;fk; 9 njupT nra;j guPl;rhu;j;jpfs; 

25.7% rjtPjkhdtu;fs; Mtu;. ,t;tpdhNt 
Fiwe;jsT rjtPj guPl;rhu;j;jpfs; njupT 

nra;Js;sdu;.  

      m%Yak wxlh

A  fldgi B fldgi

f.ngh.j (c.ju)g; guPl;irf.ngh.j (c.ju)g; guPl;ir - 2013
09 - capupay;capupay; - tpdhj;jhs; tpdhj;jhs; ˚˚ 

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

r
j
t
Pj
k
;

r
j
t
Pj
k
;

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

gFjp A gFjp B

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

1.3.3  tpdhj;jhs; tpdhj;jhs; IIII ,y; Gs;spfs; ngw;Ws;s tpjk;,y; Gs;spfs; ngw;Ws;s tpjk;

,t;tiugpypUe;J jfty;fisg; 

ngw;Wf; nfhs;Sk; Kiw 

gpd;tUk; cjhuzk; %yk; 

tpsf;fg;gLfpd;wJ.

c-k; :

tpdh 1 ,w;F toq;fg;gl;l 
nkhj;jg; Gs;spfs; 100 
MFk;. mg;Gs;spapy; 

76 - 100 ,ilg;gl;l 

tPr;rpy; 5.3% MNdhu; 

Gs;spfisg; ngw;Ws;sdu;. 

0 - 25 ,ilg;gl;l tPr;rpy; 
32% MNdhu; cs;sdu;. 

mjpfsthd guPl;rhu;j;jpfs; 

mjhtJ 61.6% MNdhu; 

Fiwe;jsthd  Gs;spfis 

tpdh ,yf;fk; 6 ,w;F 

ngw;Ws;sdu;.

G.C.E. (A.L.) Examination - 2013
Biology - Paper II

Performance in each Question

61.6

44.1

54.9

59.2

53.1

48.1
49.7

45.7

38.4

19.9

24.7

34.5

41.3

32.0

40.9

34.333.6
36.3

31.7
33.5

5.36.2

10.6

18.2

5.5

36.1

25.9

14.9

9.8

27.8

0.70.31.01.41.2

5.6
3.7

0.90.7

6.8
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90

100

1 2 3 4 5 6 7 8 9 10

Part A Part B
Question Number

P
er

ce
n
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g
e

00-25%

26-50%

51-75%

76-100%

f.ngh.j (c.ju)g; guPl;irf.ngh.j (c.ju)g; guPl;ir - 2013

09 - capupay;capupay; - tpdhj;jhs; tpdhj;jhs; ˚˚ 

tpdhf;fSf;F Gs;spfs; ngwg;gl;Ls;s tpjk;tpdhf;fSf;F Gs;spfs; ngwg;gl;Ls;s tpjk; ^Gs;sp tPr;Rf;F Vw;gGs;sp tPr;Rf;F Vw;g& 

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

r
j
t
Pj
k
;

r
j
t
Pj
k
;

Gs;sp Gs;sp 
tFg;GtFg;G
MapilMapil 

gFjp A gFjp B

tiuG tiuG 33 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)
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1.3.4  tpdhj;jhs; II  ,d; milT
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gFjp II    

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

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

     		

		  2.1.1   tpdhj;jhs; I ,d; fl;likg;G

Neuk; : 2 kzpj;jpahyq;fs;

				  

*  5 njupTfisf; nfhz;l 50 gy;Nju;T tpdhf;fisf; nfhz;ld. xt;nthU 

tpdhTf;Fk; toq;fg;gl;l Ie;J njupTfSf;Fs; rupahd my;yJ kpfr;rupahd 

tpiliaj; njupTnra;jy; Ntz;Lk;. 

*   vy;yh tpdhf;fSf;Fk; tpilaspf;f Ntz;Lk;. 

*   xU tpdhTf;F 2 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 100 MFk;.
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2.1.2  tpdhj;jhs; I
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2.1.3	 tpdhj;jhs; I ,w;F vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;.		

	

			 

01                        

02                 

03                 

04                 

05                 

06                 

07                 

08                 
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10                 

11                 

12                      

13                     

14                 

15                 

16                 

17                                   

18                       

19                        

20                 

21                 

22                 

23                

24                 

25                 

26                 

27                   

28                 

29                 

30                 

31                 

32                

33             

34                 

35                 

36                 

37                 

38                 

39                 

40                

41                

42                

43                

44                

45                

46                

47                

48                

49                

50                
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4

	                rupahd xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100
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 2.1.4 tpdhj;jhs; tpdhj;jhs; I ,w;F tpilaspj;j tpjk; gw;wpa jfty;fs; (ghlg;gug;Gf;fs; uPjpahf),w;F tpilaspj;j tpjk; gw;wpa jfty;fs; (ghlg;gug;Gf;fs; uPjpahf)
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gy;Nju;T gy;Nju;T 

tpdhf;fspd; tpdhf;fspd; 
vz;zpf;ifvz;zpf;if

,yFjd;ik $baJ,yFjd;ik $baJ ,yFjd;ik Fiwe;jJ ,yFjd;ik Fiwe;jJ 

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

,yFjd;ik,yFjd;ik
tpdh tpdh 

,yf;fk;,yf;fk;
,yFjd;ik,yFjd;ik

mq;fpfspd; ,urhad  
mbg;gilAk; fy mbg;gilAk; 7 1 89% 41 40%
capu;g; gy;tifik 4 6,7 58% 5 39%
Nghriz 1 9 60% - -
Rthrk; 1 - - 46 16%
nfhz;L nry;yy; 4 11 64% 13 11%
,iaghf;fKk; rPu;j;jpl
epiyAk;

5 19,20 69% 45 54%
foptfw;wy; 2 15 42% 14 28%
jhq;FjYk; mirjYk; 4 44 59% 43 27%
,dg;ngUf;fk; 6 24 55% 25 28%
gpwg;Gupikapay; 5 28 70% 32 30%
capu;r; R+oypay; 4 34 59% 33 05%
Ez;zq;fpapay; 7 40 80% 48 15%
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 Kjyhk; tpdhj;jhspy; xt;nthU ghlg;gug;gpYk; tpdtg;gl;Ls;s tpdhf;fspd; rjtPjKk; mt;tyFfspy; 
tpdtg;gl;Ls;s tpdhf;fSf;F khztu;fs; fhl;ba ,yFjd;ikia NkNyAs;s tiugpy; fhzyhk;. 

 mjpfsT ,yFjd;ikia 69% MNdhu; mq;fpfspd; ,urhad mbg;gilAk;> fy mbg;gilAk; vd;Dk; 
ghlg;gug;gpNy fhl;bAs;sdu;. ,iaghf;fKk; rPu;jpl epiyAk;> Ez;zq;fpapay; Mfpa myFfSf;F 60% 
,w;Fk; Nkw;gl;Nlhu; ,yFjd;ikiaf; fhl;bAs;sdu;. 

 capu;gy;tifik> nfhz;Lnry;yy;> gpwg;Gupikapay; Mfpa %d;W myFfSf;Fk; khztu;fs; fhl;ba 
,yFjd;ik KiwNa 49%, 49%, 57% MFk;.

 jhq;Fjy;> mirT> ,dg;ngUf;fk; Mfpa ,uz;L myFfspdJk; ,yFjd;ik FiwthfNt cs;sJ. 
(44%, 41%) 

  capu;r;#oypay; myfpy; tpdtg;gl;Ls;s tpdhf;fSf;F 31% rjtPjkhdtu;fNs tpilaspj;Js;sdu;. 
fw;wy; - fw;gpj;jy; nraw;ghLfspd;NghJ ,g;ghl myfpd; kPJ $ba ftdk; nrYj;j Ntz;Lk;. 
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2.1.5  tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; guPl;rhu;j;jpfs; njupit Nkw;nfhz;l  

	 tpjk; (rjtPjj;jpy;)  
tpdh

,yf;fk;

rupahd

njupT 

guPl;rhu;j;jpfs; rupahd tpiliaj; njupTnra;j tPjk;

1 2 3 4 5
   1 4 4.59% 4.46% 1.08% 88.72% 1.01%
  2 4 7.09% 2.43% 8.38% 80.27% 1.76%
  3 3 8.65% 10.68% 60.41% 7.70% 12.16%
  4 4 3.65% 5.74% 8.18% 68.18% 14.12%
  5 3 14.39% 22.70% 39.46% 11.49% 11.62%
  6 4 4.53% 10.41% 12.77% 57.84% 14.05%
  7 1 58.11% 8.92% 10.61% 12.61% 10.00%
  8 3 13.18% 16.49% 41.42% 11.55% 17.03%
  9 5 6.69% 9.46% 14.32% 9.26% 60.20%
10  vy;yhk; 3.45% 2.16% 7.70% 55.81% 30.74%
11 4 17.50% 4.59% 11.15% 63.51% 3.18%
12 4 15.14% 7.97% 15.54% 22.57% 38.45%
13 4 14.53% 18.51% 37.91% 10.54% 18.11%
14 4 8.51% 12.36% 34.66% 27.84% 16.55%
15 5 24.53% 25.14% 4.66% 3.31% 42.09%
16 3 11.82% 7.30% 52.23% 16.22% 12.16%
17 4 25.14% 7.36% 7.30% 39.26% 20.74%
18 5 8.85% 15.07% 8.72% 9.73% 57.43%
19 4 8.24% 4.32% 7.91% 69.12% 10.00%
20 3 3.24% 15.07% 69.05% 6.96% 5.61%
21 4 10.00% 12.91% 8.99% 56.55% 11.49%
22 5 3.51% 9.66% 27.97% 25.54% 33.11%
23 5 16.35% 7.30% 22.09% 19.12% 34.93%
24 2 17.97% 54.59% 10.00% 10.68% 6.69%
25 2 14.19% 28.11% 16.76% 20.81% 19.93%
26 1 50.88% 11.08% 25.68% 7.57% 4.66%
27 5 33.65% 9.93% 5.27% 8.65% 42.09%
28 5 2.77% 6.55% 12.36% 8.11% 69.53%
29 4 6.76% 4.26% 4.80% 66.96% 17.09%
30 3 19.26% 2.77% 67.84% 8.99% 0.88%
31 2 10.20% 52.91% 18.45% 12.97% 4.73%
32 3 34.73% 17.43% 29.59% 13.11% 4.39%
33 5 30.54% 14.05% 39.66% 9.93% 5.07%
34 1 58.51% 9.12% 5.00% 9.65% 17.05%
35 4 29.39% 8.38% 1.89% 30.41% 29.19%
36 2 1.01% 71.15% 8.24% 2.16% 16.69%
37 4 6.01% 10.20% 13.04% 59.39% 10.41%
38 3.31% 73.78% 9.46% 4.59% 8.04%
39 4 2.50% 3.92% 7.09% 73.65% 11.96%
40 3 1.35% 10.61% 79.86% 5.68% 1.55%
41 4 3.31% 15.34% 2.77% 40.34% 37.97%
42 2 4.93% 76.76% 2.09% 4.39% 11.69%
43 3 22.91% 10.74% 26.89% 8.78% 30.20%
44 1 59.46% 4.26% 17.50% 2.64% 16.08%
45 5 6.82% 17.57% 16.76% 4.93% 53.72%
46 3 46.08% 8.99% 15.61% 12.16% 16.82%
47 2 10.54% 28.78% 15.88% 15.81% 28.24%
48 4 20.81% 8.78% 5.07% 15.34% 49.73
49 4 3.24% 5.34% 5.47% 49.26% 36.01%
50 4 1.08% 1.42% 2.30% 66.01% 29.14%

xt;nthU tpdhtpd; fPOk; rupahd tpiliaj; njupT nra;j khztu; rjtPjk; epow;wpf; fhl;lg;gl;Ls;sJ.
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2.1.6 tpdhj;jhs; I ,d; tpilj;njupT gw;wpa nghJthd mtjhdpg;GfSk; MNyhridfSk; : 

gy;Nju;T tpdhj;jhspy; 70% ,w;Fk; mjpfkhdtu;fs; 01, 02,  28, 36, 38, 39, 40, 42 tpdhf;fSf;F 

rupahf tpilaspj;Js;sdu;. ,t;tpdhf;fs; capupay; ghl mwpit mbg;gilahfff; nfhz;L 

mikf;fg;gl;litahFk;. 

,t;tpdhj;jhspy; 26 tpdhf;fspd; ,yFr; Rl;b 40% - 69% ,ilg;gl;ljhf cs;sJ. mt;tpdhf;fshtd  

03, 04, 06, 07, 08, 09, 11, 15, 16, 18, 19, 20, 21, 24, 26, 27, 29, 30, 31, 34, 37, 41, 44, 45, 49, 50 MFk;. ,t; 26 
tpdhf;fSk; kj;jpk ,yFr; Rl;biaf; fhl;b epw;fpd;wJ. ,t;tpdhf;fspy; 3, 4, 6, 7, 8, 11, 15, 19 Mfpa 

tpdhf;fs; ghlj;jpl;lj;jpw;F Vw;g Mrpupau; topfhl;bapd; ghl cs;slf;fj;jpy; cs;slf;fg;gl;l tplaq;fis 

mbg;gilahff; nfhz;ljhFk;. ,t;tpdhthdJ ghl mwpitAk; fw;wy; - fw;gpj;jy; nraw;ghl;by; Mrpupa 

ifE}y; gad;gLj;jg;gl;Ls;s mstpw;F khztu;fspd; milT kl;lk; jPu;khdpf;fg;gl;Ls;sJ. MfNt 

,t;thwhd tpdhf;fSf;fhd ,yFjd;ik kj;jpk kl;lj;jpy; fhzg;gLtJ vjpu;g;ghu;f;fg;gl;ljhFk;.

,t;tpdhj;jhspy; 7 MtJ tpdh Ngupuhr;rpaj;jpd; ,ay;Gfs; gw;wp tpdtg;gl;Ls;sJld; mjd; ,yFjd;ik  

58% MFk;. 8 MtJ tpdhthd Protista ,uhr;rpaj;jpy; cs;s my;fh $l;lkhd nuhNlhigw;wh (Rodophyta) 
,dj;jpd; ,ay;Gfs; gw;wp tpdtg;gl;Ls;s tpdhthf mike;Js;sJld; mjd; ,yFjd;ik 41% MFk;. 

,t;tpdhtpy; Mrpupau; topfhl;bapy; cs;s tplak; Neubahf tpdtg;gl;Ls;sjhy; mjd; ,yFjd;ik 

mjpfupf;ff; fhuzkhf mike;Js;sJ.

Mrpupa topfhl;bapYs;s tplaq;fs; tpdtg;gl;Ls;s tpdhf;fSf;F khj;jpuNk tpilfisr; rupahf 

toq;fpAs;sdu;. 

12, 13, 14, 25, 32, 33, 35, 43, 46, 47, 48 Mfpa tpdhf;fSf;F ,yFjd;ik 30% ,Yk; Fiwthd guPl;rhu;j;jpfNs 

rupahf tpilaspj;Js;sdu;. 13 MtJ tpdh ,ioaj;jpd; %yk; mad;fs; mfj;JwpQ;RtJ njhlu;ghf 

tpdtg;gl;ljhFk;. ,q;F rupahd njupT 4 MapDk; guPl;rhu;j;jpfs; mjpfkhfj; njupT nra;jJ 3 
MtJ njupitahFk;. ,ioaj;jpdhyhd mad;fs; mfj;JwpQ;r  ATP nrytoptJld;> ,J capu;g;ghd 

nrad; KiwahFk;. ,q;F O2 nrwpT> FSf;NfhRr; nrwpT mjpfupf;Fk;NghJ mfj;JwpQ;Rk; nrad;Kiw 

Ntfkiltjw;F fhuzk; O2 > FSf;NfhR nrwpT  ATP cw;gj;jpapy; Neubahf gq;fspg;Gr; nra;fpd;wdikNa 

MFk;. 

Ks;se;jz;Ls;s tpyq;Ffspd; gpujhd iejurd; fopTg;nghUis mbg;gilahff; nfhz;l 14 MtJ 

tpdhtpw;F  28% Mdtu;fNs rupahd tpilaspj;Js;sdu;. Ks;se;jz;Ls;s tpyq;Ffspd; gpujhd 

iejurd; fopTg;nghUs;fs;  NH3> A+upah> A+upf;fkpyk; vd;gitahFk;. ,r; Nru;itfSs; NH3 tpiutpy; 
ePupy; fiuAk;. ,J euk;Gj; njhFjpf;F er;Rj;jd;ikahf miktJ. foptfw;Wtjw;F mjpfsT ePu; NH3 
,w;Fj; Njitg;gLfpd;wJ. gwitfspd; gpujhd fopTg;gjhu;j;jk; A+upf;fkpykhFk;. gwitfs; ve;j tifahd 

#oypy; tho;e;jhYk; fopTg; gjhu;j;jk; NtWglhJ. iejurd; fopTfspy; mjpfsT fhgd; ,og;G Vw;gLtJ 

A+upf;fkpyk; ntspNaw;wg;gLk;NghjhFk;. (A+upf;fkpyk; 1 %yf;$wpd; iejurd; mZtpw;F fhgd; mZf;fs; 

5 ,of;fg;gLfpd;wJ. gwit (Aves)> Cu;td (Reptelia) Mfpatw;wpd; fopTg;gjhu;j;jk; A+upf;fkpykhFk;.) 

td;$l;Lj; jirapYs;s  fpwpaw;wPd; mopTWk;NghJ fpwpaw;dpd; / fpwpiaw;wpidd; (Creatinine) Mfpa 

iejurd; fopTg;nghUs;fs; Njhd;Wk;. ,jw;Nfw;g tpdh ,yf;fk; 14 ,w;Fr; rupahd njupT 4 MFk;;. vdpDk; 

34.66% guPl;rhu;j;jpfs; 3 Mk; njupitj; njupe;njLj;Js;sdu;.
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,t;tpdhj;jhspy; tpdh ,yf;fk; 15 kdpj rpWePu; cUthFk; nrad;Kiwf;Fupa cau; tbfl;ly; njhlu;ghf 

tpdtg;gl;Ls;s tpdhthf mike;Js;sjhy; mjd; ,yFjd;ik 42% MFk;. rpWePu; cUthFk;NghJ 

cau;tbfl;ly; nrad;Kiwapy; FUjpapy; cs;s gpsh];kh Gujk;> FUjpf;fyq;fs;> FUjpr;rpWjl;Lf;fs; 

jtpu;e;j Vida FUjpapd; $Wfs; Nghkdpd; ciwapDs; tbfl;lg;gLk;. fyd;Nfhsj;jpw;F ghjpg;G 

Vw;gLk;NghJ rhjhuz rpWePUld; nry;Yk;. Nghkdpd; ciwapy; cl;Gwr; Rtupy; Jisnfhz;l 

nghNlhirapl;L ,Ug;gjdhy; Nkw;$wpa gjhu;j;jk; tbfl;lg;gLjYk; tbfl;lg;glhky; ,Uj;jYk; Nghkdpd; 

ciwapd; %yk; jPu;khdpf;fg;gLfpd;wJ.  

5, 17, 22, 23 Mfpa tpdhf;fs; 30% - 40% ,ilg;gl;l ,yFjd;ik ngw;w tpdhf;fshFk;. 5, 17 tpdhf;fs; 
ghl mwpit mbg;gilahff; nfhz;l tpdhf;fshFk;. Qhgfg;gLj;jp vOjg;gl Ntz;ba tpdhf;fshjyhy; 

Qhgfg;gLj;jp vOjhjjd; fhuzkhf rupahd tpil mikatpy;iy. 17 Mk; tpdh ehk; mku;e;jpUf;Fk;NghJ 

clypd; epiwapidj; jhq;Fk; ,Lg;gpYs;s ehup gw;wpa tpdhthFk;. ,q;F jl;ilahd gug;gsT $ba 

ehupa G+g;ngd;G cjTfpd;wJ. 

22 Mk; tpdh kdpj KiyA+l;b njhlu;ghf tpdtg;gl;Ls;sJ. Kiyg;ghYw;gj;jpahdJ GNuhyf;uPd; XNkhd; 

%yk; ,J epfo;fpd;wJ. gpwg;gpy; GNuhn[];jNuhd; %yk; GNuhyf;uPd; Rug;G NkYk; cw;gj;jpahf;fg;gLtJ 

jLf;fg;gLfpd;wJ. gpwg;gpd;NghJ #y;tpj;jfk; Ntwhf;fg;gLtJld; fhuzkhf guptff;fPo; gFjpapdhy; 

Ruf;fg;gLk; GNuhyf;uPd; XNkhd; Ruf;fg;gl;L ghYw;gj;jp J}z;lg;gLk;. gpwg;Gld; ,yf;Nlh[d; FUjpAld; 

Nru;tJ epWj;jg;gLfpd;wJ.  

tpdh ,yf;fk; 25 ,w;F 28% MNdhu; rupahf tpilaspj;Js;sdu;. tpj;J %bAspj; jhtuq;fspd; ,dg;ngUf;fr; 

nrad;KiwAld; njhlu;ghd tpdhthFk;. tpj;J KbAspj;jhtuq;fspy; #yfj;jpDs; #y; tpj;Jf;ftrj;jpdhy; 

#og;gl;l khtpj;jpf;fyd; fhzg;gLfpd;wJ. mq;F fhzg;gLk; khtpj;jpj;jha;fyk; xLq;fw;gpuptpw;Fl;gl;L 4 
fyq;fis Mf;Ffpd;wJ. ,tw;wpy; 3 fyq;fs; mopTw;W xUfyk; ngz;Gzupj;jhtukhd Kisag;igiaj; 

Njhd;Wtpf;fpd;wJ.

,Wjpahd #y;tpj;J 

xLq;fw;gpupT 

Kisag;ig

khtpj;J

%yTUg;igafk;

#y;tpj;Jf;ftrk;

khtpj;Jj;jha; fyk;

%yTUg;igafk;

#y;tpj;Jf;ftrk;
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,t;tpdhtpy; cs;s Vida njupTfs; kfue;j jha;f;fyk;> khtpj;jpj;jha;fyk; Mfpait  njhlu;ghdit. 

khtpj;jpapiyf;fyk; ,Ukbakhjyhy; mit xLq;fw;gpupthy; Njhd;Wtjpy;iy. kfue;jkzp 

xUkbakhjyhy; NkYk; ,ioAUg;gpupif %yk; gpwg;ghf;Fk; fUitAk;> Foha;f;fUitAk; 

cUthf;Fk;. 1, 3, 4, 5 Mfpa tpilj;njupTfs; vd;git xLq;fw;gpupthy; cUthftpy;iy. ,jw;fika 

Kisag;ig vd;gJ rupahd njupthfTs;sJ. ghltplak; njhlu;ghd rupahd tpsf;fk; ,y;yhjjd; 

fhuzkhf Fiwthd khztu;fs; rupahf tpilaspj;Js;sdu;. Mrpupau; topfhl;bapy; 10.1.9 ,y; ,J 

cs;slf;fg;gl;Ls;sJ.  

tpdh ,yf;fk;  32 ,w;F 30% Mdtu;fNs rupahf tpilaspj;Js;sdu;. vjpu;fhyj;jpy; moptilAk; mtjhdj;ij 

IUCN nre;juTg; Gj;jfj;jpy; cau;kl;lj;jpy; mr;RWj;jYf;Fs;shd tpyq;FfshFk;. ,q;F jug;gl;Ls;s 

tpilfSf;F Vw;g moptilAk; Mgj;ij ngUkstpy; nfhz;l tpyq;Ffspy; Extinct in the wild  ,uhl;rj 
MikahFk;. ,q;F Fwpg;gplg;gl;l Mik kpf cau;e;j mstpy; moptjw;fhd Mgj;ij nfhz;Ls;s Critically 
endangered, $l;lj;ijr; Nru;e;j Mrpah ahid Elephas maximus Vulnerable (VU) vd;gd ,f;$l;lj;jpDs; 

cs;slf;fg;gl;l tpyq;FfshFk;. 

tpdh 33 capu;g;gy;tifikapd; $u;g;G njhlu;ghf tpdtg;gl;Ls;sJ. Gtpapd; kPJ capu;g;gy;tifik 

$u;g;gpy; gy;NtW jhtu> tpyq;Ff; $l;lq;fs; $u;g;gile;j KiwAk; jiuf;F Ml;rpaile;j fhyk; 

njhlu;ghd mwpTk; kpff; FiwthfNt cs;sJ. rupahd tpilia 5.07% tPjKk; KjyhtJ tpilf;F  
30.54% %d;whtJ tpilf;F 39.66%ck; tpilaspj;Js;sdu;. rupahd tpilahd 5 ,id kpff; 

FiwthfNt njupTnra;Js;sdu;. ghl cs;slf;fj;jpy; rupahf tpsf;fk; nfhs;shikNa ,jw;Ff; 

fhuzkhFk;. ,J njhlu;ghd tpsf;fk; Mrpupa topfhlbapy; Fwpg;gplg;glhjJk; ,jw;Ff; fhuzkhFk;.   

tpdh ,yf;fk; 35 thA khriljy;> kdpjdpd; cly; eyj;jpd; kPJ nry;thf;Fr; nrYj;Jk; Kiw 

njhlu;ghf tpdtg;gl;l tpdhthFk;. rupahd tpilia  30% Mdtu;fNs mspj;Js;sdu;. ,J rpwg;ghd 

tplaq;fis kdjpy; epWj;jpAs;sij mstpLk; tpdhthFk;. ,t;thwhd ghl tplak; Mrpupau; topfhl;bapy; 

jug;gl;Ls;sJ. mjid kdjpy; epWj;jp itj;jy; mtrpak;. rpwg;ghd tplaq;fs; mjpfsT nfhz;l 

tplag;gug;ghjyhy; kdjpy; itj;Jf;nfhs;tJ ,yFthdjhf mikahjjhy; rupahd tpiliaj; njupT 

nra;tjpy; ,lu;gl;Ls;sdu;. XNrhd; MdJ njha;T (asthma) Nehia Vw;gLj;Jk; vd;gij khztu;fs; 

mwpe;jpUg;gJ mtrpakhFk;. 

tpdh ,yf;fk; 43 vd;Gj;njhFjpAld; njhlu;ghdJ. kz;ilNahl;L Ejnydd;G> gplnud;G vd;git 

jdpnad;ghf fhzg;gLfpd;wJ. gf;f kz;ilNahl;L vd;G> filEjnyd;G vd;git Nrhbfshff; 

fhzg;gLk;. ,t;tpdhtpy; B ,y; Fwpg;gplg;gl;l fOj;Jf;Fupa tisT gpwg;gpypUe;J %d;W khjq;fspd; 

gpd; Njhd;WtJld; ,uz;lhtJ tisthd ehup tisT gpwe;J 7 - 8 khjq;fspy; Vw;gLfpd;wJ. 

khztu;fs; ,jid khwptpsq;fpf; nfhz;ljd; fhuzkhf gpioahf tpilaspj;Js;sdu;. C tpilapy; 

Fwpg;gplg;gl;lthW td;$l;Lj; njhFjp fy;rpak;> nghRguR vd;gd xU rPu;j;jplepiyapy; Kf;fpa 

gq;Ftfpf;fpd;wd. ,q;F D tpilapy; khztu;fs; fhl;ba Jyq;fSf;F Vw;g kdpjdpd; td;$l;Lj; 

njhFjpapy; nrt;ntd;Gkr;irapy; nrq;Fopak;> ntz;Fopak; cw;gj;jpahf;fg;gLfpd;wJ vd khztu;fs; 

mwpe;jpUf;ftpy;iy. kdpjdpd; fhypy; ePs;gf;f tisT ,uz;Lk; FWf;fhd tisT xd;Wkhf %d;W 

tisTfs; cz;L. ,q;F khztu;fs; ePs;gf;f vd;Dk; nrhy;iy ftdj;jpw;nfhs;shJ tpiliaj; 

njupT nra;Js;sdu;. gy;Nju;T tpdhtpy; ,t;thwhd tpNrbj;j nrhw;gjq;fis ftdj;jpw; nfhs;tJ 

fl;lhakhdjhFk;.

tpdh ,yf;fk; 41 mq;fspd; ,urhad mbg;giliag; gw;wpa tpdhthFk;. ,q;F nghRguR fl;likg;G 

$whff; fhzg;gLk; Nru;itahf ,ypg;gpl;L> epA+f;fpspf; mkpyk; cs;sd vd;gJ tpilahf mika 

Ntz;Lk;. ,t;tpilia 40.34% rjtPjkhNdhu; njupT nra;Js;sdu;. vdpDk; 37.97% rjtPjkhNdhu; 5 
MtJ tpiliaNa njupT nra;Js;sdu;. ,ypg;gpl;by; iejurd;> P mlq;fpAs;sij Mrpupau; topfhl;bapy; 

Fwpg;gplg;gl;Ls;sJ. ,ypg;gpl;by; gpujhdkhf CHO mlq;fpAs;sjd; fhuzkhf (C)  cz;ikahd 

tpilahf Vw;Wf;nfhs;sg;gltpy;iy. 
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tpdh ,yf;fk; 46 Rthrg;igapd; thAg;gupkhw;wr; nraw;ghl;L euk;gpdhy; rPuhf;fg;gLk; Kiwapd; kPJ 

jq;fpAs;sJ. cl;Rthr nrad;Kiwapd; tpisthf Rthrg;igapd; tpupT vy;iykPWk;NghJ rpw;wiwapy;  

cs;s tpupT thq;fp J}z;lg;gLfpd;wJ. ,jd; %yk; cUthFk; euk;Gf; fzj;jhf;fk; %yk; 

tNuhypad; ghyj;jpy; cs;s vdpA];bf; gpuNjrk; J}z;lg;gLtJ epNuhjpf;fg;gl;L ntspr;Rthrj;jpw;F 

topfhl;lg;gLfpd;wJ. ,q;F tNuhypapd; ghyj;jpd; epANkhnuhf;rpd; gpuNjrk; J}z;lg;gLfpd;wJ. ,jd;NghJ 

ntspr;Rthrk; eilngw ePs;tisaikatpioaj;jpd; Rthrg; gpuNjrk; J}z;lg;gLtJ epWj;jg;gLfpd;wJ. 

vdpDk; ,q;F khztu;fs; ePs;tisaikatpioaj;jpd; ntspr;Rthr gpuNjrk; J}z;lg;gLfpd;wJ vd;gij 

rupahd tpilahff; fUjpajhy; jtwhd tpilf;Fr; nrd;Ws;sdu;. ,q;F Rthrg;igapy; tpupT thq;fpfs;            

J}z;lg;gLtjhy; cl;Rthrk; jLf;fg;gl;L ntspr;Rthrk; epfo;fpd;wJ. ,q;F ePs;tisaikatpioaj;jpd; 

ntspr; Rthrg; gpuNjrk; J}z;lg;gLtjhy; epfo;tjpy;iy vd;gij khztu;fs; tpsq;fpf; nfhs;s 

Ntz;Lk;.  

47 MtJ tpdh Mf;fpukpg;G ,dk;> RNjr ,dk; Nghd;w $l;lq;fSf;Fupa mq;fpfspd; tpQ;Qhdg; ngau; 

njhlu;ghd mwpit vjpu;ghu;f;fpd;wJ. ,jidr; rupahf Qhgfj;jpy; itj;jpUg;gJ fbdkhfpAs;sjhy;> 

khztu;fs; ,t;tpdhtpw;F Fok;gpAs;sdu;. ,jdhy; mjpfsthd khztu;fs; 05 Mk; tpiliaj; njupT 

nra;Js;sdu;. Mrpupau; topfhl;bapy; Chitala chitala vdf; Fwpg;gplg;gl;bUe;jhYk; Chitala ornata gw;wpf; 
Fwpg;gplg;glhjjhy; ,t;tpdhtpw;F rupahf tpilaspf;ftpy;iy. 

tpdh ,yf;fk; 48 Ez;zq;fpfs; fhuzkhf Vw;gLk; Nehia mbg;gilahff; nfhz;ljhFk;. Leptospira 
interrogans  gf;uPupahthdJ vypf;fha;r;riy Vw;gLj;Jk; Neha;f;fhuzpahFk;. khrile;j ePupdhy; ,J 

guTfpd;wJ. fhakile;j clw; gFjpapD}lhf Neha;fhuzp cl;nry;fpd;wJ. NghypNah Neha;f;fhuzpahd 

NghypNah ituR khrile;j ePu;> czT %ykhf clypDs; nry;fpd;wJ. neUg;Gf;fha;riy cUthf;Fk; 

Salmonella typhi  vd;Dk; Neha;f;fhuzpahd gw;wPupah khrile;j ePu;> czT %yk; clypDs; nry;fpd;wJ. 

<u;g;Gtypia cUthf;Fk; Clostridium tetani  vd;Dk; gw;wPupah cly; fhaq;fs; %yk; FUjpia te;jilfpd;wJ.

MfNt khrile;j ePu;> czT %yk; gug;gg;gLk; Neha;fSf;fhd fhuzpfs; tpdtg;gl;Ls;s tpdhtpw;F 

NghypNahituRk; Salmonella typhi Tk; tpilahf mikfpd;wd. 
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2.2   tpdhj;jhs; II  ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fs; 

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

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

			     

gFjp I 	 ,t;tpdhj;jhs; mikg;Gf; fl;Liutif> fl;Liutif vd ,uz;L 

gFjpfisf; nfhz;lJ.

gFjp A
	 ehd;F mikg;Gf; fl;Liutif tpdhf;fs;. vy;yh tpdhf;fSf;Fk; tpil 

vOj Ntz;Lk;. xU tpdhTf;F 100 Gs;spfs; tPjk; 400 Gs;spfs;

gFjp B
	 MW fl;Liutif tpdhf;fs;. ehd;F tpdhf;fSf;F tpil vOj 

Ntz;Lk;. xU tpdhtpd; rupahd tpilf;F 150 Gs;spfs; tPjk; 600 

Gs;spfs;

tpdhj;jhs; II ,d; nkhj;jg;Gs;sp 1000 ÷ 10 = 100

      

		



- 27 -
f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2013

	

t
pd
h 
,
y
f
;f
k
;

g
F
j
p 

A

f
.n
g
h.
j
 
(c

.j
u)
g
; 
g
uPl
;i
r
 -

 2
0
13

0
9
 -

 c
a
pu
pa
y
; -

 t
pd
hj
;j
hs

; 
II

 
t
pd
h 
n
j
up
T
 
r
j
t
Pj
K
k
;> 
t
pz

;z
g
;g
j
hu
pf
s
; 
f
hl
;b
a
 
,
y
F
j
d
;i
k
A
k
; 

rjtPjk;

g
F
j
p 

B

t
pd
h 
n
j
up
T
 

n
r
a
;a
g
;g
l
;L
s
;s
 

r
j
t
Pj
k
;

g
uPl
;r
hu
;j
;j
pf
s
; 

f
hl
;b
a
 

,
y
F
j
d
;i
k



- 28 -
f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2013

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; KbGfSk; MNyhridfSk;

tpdhj;jhs; II ,w;F tpilaspj;jy; njhlu;ghd mtjhdpg;G tiuG 2, 3, 4.1, 4.2, 4.3  vd;w 
Kiwapy; xOq;fikf;fg;gl;Ls;sJ. tpdhTf;Fg; nghUj;jkhd tiuG cupa tpdhf;fspd; 

mtjhdpg;G> KbTfs; vd;gdtw;Wld; nfhLf;fg;gl;Ls;sJ. 
	

				     gFjp A  -   mikg;Gf; fl;Liu

01 Mk; tpdh 
1.	 (A)	 (i) 	 iejurd; Nru;itfspd; ,aw;ifahd gpupe;jopjypYk; Row;rpapYk; njhlu;GWk; Ie;J gpujhd 

capupurhadr; nrad;Kiwfis X epuypYk; mit xt;nthd;Wf;Fk; xj;j capupurhad 

khw;wq;fis Y epuypYk; xt;nthU khw;wj;jpw;Fk; nghWg;ghd Ez;zq;fp xd;iw Z epuypYk; 

fPNo jug;gl;l ml;ltizapy; Fwpg;gpLf.

Gujg;gFg;G Gujk;   mkpNdhtkpyk;

mkpNdhtkpyg; $ gbapwf;fk;

(mNkhdpahthf;fk;)

iej;jpNuw;whf;fy;

iejurdpwf;fy;

iejurd; gjpj;jy;

gq;fRf;fs;/ gw;wPupah

mkpNdhtkpyk;  mNkhdpah

NH4
+  NO2

-  NO3
-

gq;fRf;fs;/ gw;wPupah

NO3
-  N2

N2   Gujk; $ NH4
+

Nitrosomonas /

Nitrobactor

Pseudomonas/

Thiobacillus

Azotobactor /

Rhizobium /

Nostoc / Anabaena/

Clostridium

	 		  X				    Y				    Z

	 (a)	 ..............................................	 ..................................................	 ................................

	 (b)	 ..............................................	 ..................................................	 ................................

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

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

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

	 (d)	 ..............................................	 ..................................................	 ................................

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

	 (e)	 ..............................................	 ..................................................	 ................................

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

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

				    ................................	
	 	 (15 x 02 Gs;spfs;)

(ii) 	 jhtuq;fs; nghJthf kz;zpypUe;J iejurid vj;jifa ,urhad tbtj;jpy; ngw;Wf; 

nfhs;Sk;?

	

iej;jpNuw;W $ NO3
-

....................................................................................................................................... 	
										                (01 x 02  Gs;spfs;)	

	 (iii) 	kdpjUf;F iejurid toq;Fk; gpujhd Nru;it ahJ?
	

Gujk;.......................................................................................................................................	
										          (01 x 02  Gs;spfs;)

(B)   (i) 	 ,aw;if ePu;epiyfspDs; ghupa msT fopTePiu ntspNaw;Wtjdhy; Vw;gLk; nfLjpahd tpisTfs; 

ahit?

	

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

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

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

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

Nehahf;fp Ez;zq;fpfspd; guk;gy;

ePu; khriljy;

BOD mjpfupj;jy;/ fhw;wpd;wpa epiy/ xl;rprd; mw;w epiy

Ju;ehw;wk; tPRjYf;F ,l;Lr; nry;Yk; fhw;wpd;wpa gpupe;jopif

										          (04 x 02 Gs;spfs;)
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	 (ii) 	ifj;njhopy; fopTePiug; gupfupf;Fk; nghwpaq;fs; gy fopTePiur; Rj;jpfupg;gjw;F Kjyhd 

		  gupfupg;G> Jizahd gupfupg;G vDk; ,uz;L Rj;jpfupg;G gbKiwfisg; gad;gLj;Jfpd;wd.

			   (a) 	 Kjyhd gupfupg;G gbKiwapy; eilngWtJ vd;d?	

	

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

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

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

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

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

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

ngupjhd kpjf;Fk; gjhu;j;jq;fs; mfw;wg;gly;.

kz; mfw;wg;gly;.

vz;nza;> nfhOg;G vd;gd mfw;wg;gly;.

capupay; nraw;ghL fhzg;glhJ.

25 – 35% Nrjdg; nghUl;fs; mfw;wg;gly;.

jpz;kg; gjhu;j;jq;fs; gbjy;.
	

		  vitNaDk; 03 
										               (03 x 02 Gs;spfs;)

(b) 	 Jizahd gupfupg;G gbKiwapd;NghJ nghJthfg; gad;gLj;jg;gLk; ,uz;L KiwfisAk; 

ngaupLf.

	

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

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

Vtg;gl;l NrW

jhiu tbKiw

									              (02 x 02 Gs;spfs;)

			   (c) 	 Jizahd gupfupg;G gbKiwapd; gpujhd njhopy; ahJ? 

				    .................................................................................................................................Nrjdg; gjhu;j;jq;fspd; Ez;zq;fp xl;rpNaw;wk;

									         (01 x 02 Gs;spfs;)

(iii) 	rpy ifj;njhopy; fopTePiug; gupfupf;Fk; nghwpaq;fs; fhw;wpd;wpa NrW rkpghlhf;fpj; njhFjp 

xd;iwg; gad;gLj;Jfpd;wd. ,g;gad;ghl;il tpl mj;jifa njhFjpapd; Vida ,uz;L gad;fisg; 

ngaupLf.

			 

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

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

capu;thA cw;gj;jp (kPNjd; + CO2)

rkpghlile;j NrW grisahfg; gad;gly;.

										          (02 x 02 Gs;spfs;)

(iv) 	jpz;kf; fopT Kfhikj;Jtj;jpy; jw;NghJ gad;gLj;jg;gLk; %d;W gpujhd njhopDl;gq;fis 

ngaupLf. 
 

	

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

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

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

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

Ntwhf;fYk; kPs;Row;rpf;F cl;gLj;jYk;

$l;nlUthf;fk;

capu;thA cw;gj;jp

MNuhf;fpakhd fhzp epuTif

		  vitNaDk;  03 
		  (03 x 02 Gs;spfs;)

	 (C)	 (i) 	 Nehahf;fp Ez;zq;fpfs; kdpj clypDs; cl;gpuNtrpf;Fk; gpujhd thapy;fs; ahit?

	

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

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

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

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

cjuFlYf;Fupa RtL

Rthrr; RtL

cw;gj;jpf;Fupa rddpr;RtL (rpWePu;r;rddpf;Fupa RtL)

NjhypYs;s fhaq;fs;

										          (04 x 02 Gs;spfs;)



- 30 -
f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2013

		  (ii) 	 kdpj clypy; fhzg;gLk; ehd;F gpujhd jdpj;Jtkw;w jw;fhg;G nghwpKiwfisg; ngaupLf.

			 

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

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

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

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

NjhYk; rPjKsp nkd;rt;Tk;

clw;gha;g;nghUl;fspy; cs;s Ez;zq;fpnajpupg;gjhu;j;jq;fs;

jpd;Fopar;nray;

mow;rpjU J}z;lw;NgWfs;

										          (04 x 02 Gs;spfs;)

(iii) 	kdpjupy; njhw;WNeha;fs; Vw;gLtJ Nehahf;fpfspd; cl;GFkhw;wy;> er;Rg; nghUl;fisg; gpwg;gpf;Fk; 

Mw;wy; vd;gtw;wpy; jq;fpAs;sJ. 

			   (a) 	 cl;GFkhw;wy; vd;why; vd;d?

				  

................................................................................................................................kdpjf; fyq;fspDs;Sk; /  ,ioaq;fspDs;Sk; cl;nrd;W> ,ioaq;fspDs;  

ngUf;fkilaf; Nehahf;fpfspd; $ba Mw;wy; ................................................................................................................................
										          (01 x 02 Gs;spfs;)

(b) 	 cl;GFkhw;wYf;Fg; gq;fspf;Fk; ,uz;L nehjpaq;fisg; ngaupl;L> mit xt;nthd;wpw;Fk; 

gq;fspg;igf; Fwpg;gpLf.

				  

ngh];Nghypg;NgR

nehjpak;

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

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

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

nyrpj;jpNd];

`aypNuhdpNl];

gq;fspg;G

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

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

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

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

fynkd;rt;Tfspd; ,ypg;gpl; $iw rpijf;Fk;.

fynkd;rt;tpd; nyrpj;jpid rpijf;Fk;.

`aypNuhdpf; fkpyj;ij/ fyq;fspilNaAs;s

rPnke;J gjhu;j;jj;ij mopf;Fk;.

	 vitNaDk;  02 + 02 
										          (04 x 02 Gs;spfs;)

			   (c) 	 Gwer;Rg; nghUl;fSf;Fk; mf er;Rg; nghUl;fSf;Fk; ,ilNaAs;s ,uz;L  

				    NtWghLfisf; Fwpg;gpLf.

	

Gwer;Rg;nghUl;fs; ntg;g cWjpaw;wit...................................................

...................................................Gwer;Rg;nghUl;fs; Gujq;fs;

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

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

mfer;Rg;nghUl;fs; ntg;g cWjpAs;sit

mfer;Rg;nghUl;fs; ,ypg;Ngh gy;rf;fiul;Lfs;

										          (02 x 02 Gs;spfs;)

(d) 	 Nehahf;Fkpay;Gf;F gq;fspg;Gr; nra;Ak; ,uz;L gpujhd Gwer;Rg; nghUl;fisAk; mit 

xt;nthd;iwAk; Njhw;Wtpf;Fk; xU Nehahf;fpiaAk; ngaupLf.

	

euk;Ger;Rg;nghUs;

Gwer;Rg; nghUs;

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

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

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

Fly;er;Rg;nghUs;

fyer;Rg;nghUs;

Nehahf;fp

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

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

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

Clostridium tetani
Vibrio cholera 

Corynebacterium diphtheriae

vitNaDk;  02
										          (04 x 02 Gs;spfs;)

 							           vitNaDk;  50 x 02 = 100 Gs;spfs;
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1 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; :

Kjyhk; tpdh fl;lha tpdhthf mike;jpUe;jhYk; 

guPl;rhu;j;jpfspy; 97.7% Mdtu;fs; khj;jpuNk 

tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;sp 

100 MFk;.  

,jpy;>	 00 -   25 tFg;ghapilapy; 32% 

		 26 -   50 tFg;ghapilapy; 33%
		 51 -   75 tFg;ghapilapy; 28% 

		 76 - 100 tFg;ghapilapy; 7%
MNdhu; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpy; 75 my;yJ mjid tpl mjpfkhd 

Gs;spfisg; ngw;wtu;fs; 7% MFk;. 25 Gs;sp 

my;yJ mjw;Ff; Fiwthf vLj;jtu;fs; 32% MFk;. 

tpz;zg;gjhupfspd; 33% Mdtu;fs; 26 - 50 ,ilg;gl;l 
Gs;spfisg; ngw;Ws;sdu;.

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

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

Biology - Paper II (Part A)

Facility Indices of Parts and Sub parts 

47%

41%
45%

25%

41%
45%

43%
38%

21%

61%

48%

28%

68%

55%

31%
31%

66%

0

10

20

30

40

50

60

70

80

90

100

X Y Z a b c a b c d

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

(A) (B) (C)

1

Part A

Parts and Sub parts

F
a

ci
li

ty
 I

n
d

ex

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

,
y
F
j
d
;i
k

1Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

,t;tpdh 17 cggFjpfisf; nfhz;lJ. ,tw;wpy; 3 cggFjpfspd; ,yFjd;ik 60% ,id tpl mjpfkhFk;. 

,yFjd;ik $ba cggFjp A (iii) MtJld; mjd; ,yFjd;ik 68% MFk;. ,yFjd;ik kpff; FiwthdJ  

B (ii) c MFk;. mjd; ,yFjd;ik 21% MFk;. 
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1 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; :

	 1. A. (i) X gFjpf;F tpilfspy; Gs;sp ngw;Ws;sjw;fhd ,yFjd;ik 66% MFk;. iejurd; tl;lj;jpy; 

eilngWk; capu; ,urhad nrad;Kiw njhlu;ghf khztu;fsplk; NghJkhd mwpTs;sik ,jpypUe;J 

njspthfpd;wJ. 

gFjp Y , Z gFjpfSf;fhd tpilfspd; ,yFjd;ik 31%  tPjkhFk;. capu; ,urhad nrad;Kiw 

njhlu;ghd NghJkhd mwpT fhzg;gl;lhYk; mjDld; njhlu;ghd capu; ,urhadj; jhf;fq;fs; 

njhlu;ghd mwpT NghJkhdjhf mikatpy;iy. Mrpupau; topfhl;bapy; #oypay;> Ez;zq;fpapay; 

Mfpa gFjpfspy; ,it tpsf;fg;gl;Ls;sd. iej;jpNuw;uhf;fk; vd;Dk; capu; ,urhad nrad;Kiw 

,uz;L gb KiwfspYk; vOjg;gl;gl Ntz;LkhapDk; mJ njhlu;ghd tpsf;fkpd;ik fhuzkhfg; ngw 

Ntz;ba nkhj;jg;Gs;sp fpilf;fg;ngwtpy;iy. NkYk; gy myFfs; Nru;e;j ghl cs;slf;fq;fisf; 

nfhz;L gFg;gha;e;J tpilfisj; njhFj;J vOjg; guPl;rhu;j;jpfs; jtwpAs;sdu;. ,t;thW cau; 

rpe;jid kl;l tpdhf;fSf;F tpilaspg;gjw;F khztu;fSf;F gapw;rpaspf;f Ntz;Lk;. ,jw;F 

ghlrhiy kl;lf; fzpg;gPL> jtizg; guPl;irfisg; gad;gLj;jpf; nfhs;s KbAk;. 

Z gFjpapd; fPo; capup ,urhad khw;wq;fSf;F gq;fspf;Fk; Ez;zq;fpfs; njhlu;ghf tpdtg;gl;Ls;sJ. 

,q;F mNefkhdtu;fs; Ez;zq;fpfspd; ngau;fisr; rupahf vOjtpy;iy. tpQ;Qhdg; ngaiu 

vOJk;NghJ ngauPl;L Kiwapd; epakq;fisg; gpd;gw;wp vOj gapw;rpaspf;f Ntz;Lk;. 

	  B. (i)	 gFjpapd; ,yFjd;ik 28%  tplf; FiwthFk;. ,g;gFjpia rupahf tpsq;fpf; nfhs;shJ 
tpilaspj;Js;sdu;. ,aw;if ePUld; khrile;j ePu; fyg;gjdhy; Vw;gLk; ghjfkhd tpisTfis 

njspthfTk; KOikahfTk; Kd;itf;fhjjd; fhuzkhf Gs;spfis ngw;Wf; nfhs;Sk; re;ju;g;gj;ij 

,oe;Js;sdu;. Ez;zq;fpfspd; guk;giy khj;jpuk; vOJtJ NghJkhdjhf mikahJ. mjid 

Nehahf;fp Ez;zq;fpfspd; guk;gy; vd vOjpapUf;f Ntz;Lk;. Ju;ehw;wk; tPRk; thAf;fs; Njhd;Wk; 

vd kl;Lk; vOJtJ NghJkhdjy;y. mjDld; fhw;wpd;wpa epiyapy; gpupe;jopiff;F cl;gLjiyAk; 

Fwpg;gpLtJ Kf;fpakhdjhFk;. 	

	  B. (ii) c gFjpahdJ tpz;zg;gjhupfs; kpff; Fiwe;jsT ,yFjd;ik fhl;ba gFjpahFk;. 

mjd; ,yFjd;ik 21% MFk;. Jizahd gupfupg;gpd;NghJ khrile;j ePu; thANtw;wk; 

nra;ag;gLfpd;wJ.,jd;NghJ fhw;Wtho;gw;wPupahf;fspd; nraw;ghL mjpfupj;J Nrjdg;gjhu;j;jq;fs; 

xl;rpNaw;wg;gLtJ mjpfupf;fr; nra;ag;gLfpd;wJ. ,J njhlu;ghf khztu;fsplk; NghJkhd mwpT 

fhzg;gltpy;iy. ,jdhy; Fiwthd Gs;spfisg; ngWtjw;F ,J fhuzkhf mike;Js;sJ.

	 	  

	  B. (iii) MdJ Fiwthd ,yFjd;ik fhl;lg;gl;l tpdhf;fspy; kw;WnkhUtpdhthFk;. ,jd; 

,yFjd;ik 38%  MFk;. Mrpupau; topfhl;bapy; cs;slf;fg;gl;Ls;s tplak; KOikahd tpilahf 

vjpu;ghu;f;fg;gl;Ls;sJ. Kjd;ik> Jizg;gupfupg;gpy; vQ;Rk; Nrw;iw nghwpaq;fspD}lhf nrYj;jp 

mq;Fs;s fopTfis fhw;wpd;wpa gpupe;jopiff;F cl;gLj;Jtjd; %yk; kPNjd; fhgdPnuhl;irl;Lf; 

fyit ngwg;gLfpd;wJ. ,J capu;thA vd miof;fg;gLfpd;wJ. gpupe;jopiff;Fl;gLj;jg;gl;l NrW 

Nrjdg; grisahfg; gad;gLj;jg;gLfpd;wJ. ,t;thW KOikahd tpil jug;glhjjhy; khztu;fs; 

Gs;spfis ,oe;Js;sdu;.
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	 C. (iii) (a) cggFjpapd; ,yFjd;ik 25% MFk;. cl;GFkhw;wy; vd;gjw;fhd tiutpyf;fzj;ij 

rupahf toq;fhjjhy; Gs;spfis khztu;fs; ,oe;Js;sdu;. Ez;zq;fpfs; kdpjfyk;> ,ioaq;fspy; 

cl;GFe;J ,ioaj;jpDs; ngUf;fkiljy; cl;GFjy; vdg;gLk;. ,q;F ,ioa cl;GFjYf;Fg; 

gjpyhf Ez;zq;fpfs; GFjy; vd mNef khztu;fs; tpilaspj;Js;sdu;. ,jdhy; mNef khztu;fs; 

Fiwthd Gs;spfisg; ngWtjw;F fhuzkhf mike;Js;sJ.

	  KOikahf ,t;tpdhitf; fUJk;NghJ Mrpupa topfhl;b ifE}ypy; filrp myfpy; 

cs;slf;fg;gl;l tplaq;fs; njhlu;ghd mwpitAk;> Qhgfj;ijAk; Muha;e;Js;sdu;. ghl 

cs;slf;fj;jpYs;s ,Wjp myfpy; ghlg; gFjpfis fw;gjw;Fg; NghJkhd Neuj;ij nrytopf;f 

khztu;fSf;F KbahJs;sJ. fw;wy; - fw;gpj;jypy; ,Wjpg;ghl myfpw;F NghJkhd fhyj;ij 

xJf;fpf; nfhs;tjw;F khztu;fSf;F mwpTWj;j Ntz;Lk;.  
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02 Mk; tpdh 

2	 (A)	 (i)	 tpj;J%bAspfspd; gpujhdkhd NtWgLj;Jk; rpwg;gpay;G g+ fhzg;gLjNyahFk;. tpj;J%bAspfspd; 

Vida Ie;J gpujhd rpwg;gpay;Gfisf; Fwpg;gpLf.

		

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

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

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

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

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

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

fhopy; fyd; %yfq;fs; fhzg;gly;.

cupaj;jpy; nea;aupf; Foha; %yfq;fSk;> Njhoikf;fyq;fSk; fhzg;gly;.

Mz;fUf;fs; Kisag;igf;F/ R+y;tpj;Jf;F/ Kl;ilf;F flj;jg;gLtjw;fhf

kfue;jf; Foha;

,ul;ilf; fUf;fl;ly;

goj;jpDs; tpj;Jfs; cw;gj;jpahjy;.

													            (05 x 02 Gs;spfs;)

(ii)	 tpj;J%bapypfspy; fhzg;gLk; ,dg;ngUf;Fk; fl;likg;Gfs; gpd;tUtdthFk;. mit 

xt;nthd;wpw;Fk; tpj;J%bAspfspd; g+f;fspy; cs;s xj;j fl;likg;G xd;iwg; ngaupLf. 

		

khtpj;jpapiy		  -	 ........................................................................................

Ez;tpj;jpapiy		  -	 ........................................................................................

R+y;tpj;jpiy

Nfruk;

												           (02 x 02 Gs;spfs;) 

	 (iii)	Selaginella tpd; tho;f;if tl;lj;jpy; fhzg;gLk; gpujhd rpwg;gpay;Gfisf; Fwpg;gpLf.

		

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

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

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

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

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

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

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

gy;ypdTUtKs;s re;jjpg;guptpUj;jpia fhl;Lk;.

Ml;rpahd tpj;jpj;jhtuk;.

tpj;jpj;jhtuk; $k;gpia Njhw;Wtpf;Fk;.

gy;ypdtpj;jpAs;sJ/ Ez;tpj;jpfisAk; khtpj;jpfisAk; Njhw;Wtpf;Fk;.

Xupypq;fj;jpw;Fupa Gzupj;jhtuq;fs;/ <upy;yKs;s Gzupj; jhtuq;fs;

rTf;F KisAs;s Mz;Gzupfs;/ ,af;fKs;s Mz; Gzupfs; Njhw;Wtpf;fg;gLk;

Gzupfs; ,ize;J Kisakhf tpUj;jpailAk; xU Efj;ij cUthf;Fk;.

													            (07 x 02 Gs;spfs;)

	 (iv)	mad;kfue;jr; Nru;f;iff;Fk; jd;kfue;jr; Nru;f;iff;Fk; ,ilNaAs;s NtWghl;ilf; 

		  Fwpg;gpLf.

		

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

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

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

jd; kfue;jr; Nru;f;ifapy; xU g+tpd; kfue;jkzp mNj G+tpd; Fwpia milAk;.

mad;kfue;jr; Nru;f;ifapy; xU g+tpd; kfue;j kzp mNj jhtuj;jpd; NtW g+it  

milAk; my;yJ mNj ,dj;ijAila NtW jhtuj;jpd; g+it milAk;.           

													            (02 x 02 Gs;spfs;)

	 (v)	 ,aw;ifapy; mad;kfue;jr; Nru;f;ifapd; Kf;fpaj;Jtk; ahJ? 

		

........................................................................................................................................Gjpa gpwg;Gupikr; Nru;f;iffis Njhw;Wtpf;Fk;.

,dq;fSf;fpilNa gpwg;Gupik khwy;fs; mjpfupg;G.........................................................................................................................................

													            (01 x 02 Gs;spfs;)
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(vi)	 mad;kfue;jr; Nru;f;iff;Fj; jhtuq;fs; fhzg;gLk; ,irthf;fq;fs; ahit?  

		

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

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

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

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

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

rkdpy;yhj;jk;gTz;ik/ FwpAk; Nfruq;fSk; ntt;NtW kl;lq;fspy; fhzg;gly;.

,Ufhy Kjpu;T/ Mz; ngz;; mq;fq;fs; ntt;NtW fhyq;fspy; Kjpu;tiljy;.

Vfypq;fj;jd;ik/ <upy;yKs;s jhtuq;fs;/ jdpNa Mz; g+ my;yJ ngz; g+ cUthFk;.

jd;kyl;Lj; jd;ik/ jd; xt;thik/  xU g+tpd; kfue;jkzp mNj g+tpd; Fwpapy; tpOe;jhy; 

tsu;r;rpailahky; ,Uj;jy;.

												            (05 x 02 Gs;spfs;)

	 (B)	 (i)	 tpj;J vd;why; vd;d?

		

(01 x 02 Gs;spfs;)
.....................................................................................................

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

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

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

tpj;Jj; jhtuq;fspd; guk;gy; myF	

Kisaj;ijAk; 

Nrkpg;G czitAk; mJ nfhz;bUf;Fk;

tpj;Jiwahy; %lg;gl;bUf;Fk;.

													            (03 x 02 Gs;spfs;)

(ii)	 tpj;Jfspd; vt;tpay;Gfs; tpj;Jj; jhtuq;fs; jiuapy; FbNaWtjw;F VJthftpUe;jd.

		

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

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

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

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

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

tpj;Jiw fhzg;gly;.

Nrkpg;GzT fhzg;gly;.

tpj;jf tpioaj;jpy;/ tpj;jpiyapy; 

cwq;Fepiyf; fhyk; fhzg;gly;.

tpidj;jpwdhd guk;gy; nghwpKiwfs; fhzg;gly;.

													            (05 x 02 Gs;spfs;)

		  (iii)	fd;dpf;fdpakhf;fy; vd;why; vd;d?

		

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

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

fUf;fl;ly; ,d;wp R+yfj;jpypUe;J gok; xd;W tpUj;jpailjy;.

fd;dpf;fdpakhfpa goq;fspy; tho;jfTs;s tpj;Jf;fs; fhzg;glkhl;lh.

													            (02 x 02 Gs;spfs;)
			 

		  (iv)	,aw;ifahfNt fd;dpf;fdpakhf;fy; eilngWk; xU gapiug; ngaupLf. 
 

		  ........................................................................................................................................thio/ md;dhrp

													            (01 x 02 Gs;spfs;)

		  (v)	 fd;dpg;gpwg;G vd;why; vd;d?
		  ........................................................................................................................................fUf;fl;lyilahky; tskw;w tpj;Jf;fs;; cUthjy;.

													            (01 x 02 Gs;spfs;)

(vi)	Njhl;lr; nra;ifapy; fd;dpf;fdpakhf;fy; vt;thW J}z;lg;gLfpd;wJ vdf; Fwpg;gpl;L> mJ 

eilKiwg;gLj;jg;gLk; gapu; xd;iw cjhuzkhfj; jUf.

		

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

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

jhtu tsu;r;rp gjhu;j;jq;fisg; gpuNahfpj;jy; / gad;gLj;jy;/ tprpwy;

cjhuzk; :- jpuhl;ir/ Njhil

													            (02 x 02 Gs;spfs;)
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(C)	 (i)	 ,ioAUg;gpuptpd;NghJ a+f;fupNahl;lf; fynkhd;wpy; fUtpy; eilngWk; gpujhd epfo;Tfs;/ 
nraw;ghLfs; fPNo jug;gl;Ls;sd. gpd;tUk; xt;nthU epfo;TfSk;/ nraw;ghLfSk; 

,ioAUg;gpuptpd; vt; mtj;ijapy; eilngWk; vd;gijf; Fwpj;Jf; fhl;Ltjw;F ml;ltizapy; 

nghUj;jkhd epuypy; X vDk; Fwpia ,Lf.

	

,
i
l
a
t
j
;i
j
 

K
d
;d
t
j
;i
j
 

m
D
t
t
j
;i
j
 

N
k
d
;K
f
t
t
j
;i
j
 

<
w
;w
t
j
;i
j

÷ epw%u;j;jj;jpd; xLf;fk; .......  .......  .......  .......  .......  ×-
÷	 DNA gfu;g;giljy; .......  .......  .......  .......  .......  ×-

÷	 fjpUf;F epw%u;j;jq;fs; 

	 ,izf;fg;gLjy;   .......  .......  .......  .......  .......  ×-

÷	 fjpu; KidTfis Nehf;fp

	 epw%u;j;jq;fspd; mirT .......  .......  .......  .......  .......  ×-

÷	 fU nkd;rt;T 
ciljy; .......  .......  .......  .......  .......  ×-

÷	 fyj;jpd; ikaj;jpy; 
	 epw%u;j;jq;fs; jg;gly; .......  .......  .......  .......  .......  ×-

÷	ikag;ghj;J Ntwhjy; .......  .......  .......  .......  .......  ×-

÷	 fU nkd;rt;T 
kPs	cUthjy; .......  .......  .......  .......  .......  ×-

										          (08 x 02 Gs;spfs;)

(ii)	 Gujj; njhFg;gpd; NghJ DNA %yf;$W xd;wpypUe;J m-RNA %yf;$w;wpd; njhFg;gpy; 

gq;nfLf;Fk; nehjpaj;ijg; ngaupLf.

	 ........................................................................................................................................RNA nghypkNuR

													            (01 x 02 Gs;spfs;)

(iii)	TGAGCGCCTAAAATT  vDk; iejurd; %yq;fspd; njhliuf; nfhz;l xU DNA gl;bifapypUe;J 
njhFf;fg;glf;$ba m-RNA gl;bifapypUf;Fk; iejurd; %yq;fspd; njhlu; ahJ?

		  ........................................................................................................................................ACUCGCGGAUUUUAA
											           (01 x 02 Gs;spfs;)
	

		  (iv)	gpd;tUk; nehjpaq;fspd; ,aw;ifahd gq;fspg;G ahJ?

			 

Gjpa DNA ,ioapd; njhFg;GDNA nghypkNu];	 ..............................................................................

DNA nfypf;Nf];	 ..............................................................................

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

nu];upf;rd; vd;Nlh epa+f;fpspNa];	 ..............................................................................

ypNf]; (ligase)	 ..............................................................................

,U ,iofSf;F ,ilAs;s Ijurd; gpizg;Gfs; 

ciljy;.

Fwpg;gpl;l ,lq;fspy; cs;s DNA I ntl;ly;

ntl;Lg;gl;l DNA Jz;lq;fis 	,izj;jy;.

												            (04 x 02 Gs;spfs;)



- 37 -
f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2013

2 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

,uz;lhk; tpdh fl;lha tpdhthf mike;jhYk; 98.5% 
Mdtu;fs; ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;sp 100 MFk;.  

,jpy;>	 00 - 25 tFg;ghapilapy; 41% 

		 26 - 50 tFg;ghapilapy; 48%
		 51 - 75 tFg;ghapilapy; 10% 

		 76 - 100 tFg;ghapilapy; 1%
MNdhu; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpy; 51 my;yJ miktpl mjpfkhfg; 

ngw;wtu;fs; 11% MFk;. 50 ,w;F Fiwthfg; ngw;wtu;fs; 
87% MFk;. 

tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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d
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k
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Facility Indices of Parts and Sub parts 
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13%

20%

3%

30%

21%20%19%

43%
40%

20%

0

10

20

30

40

50

60

70

80

90

100

. .

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

(A) (B) (C)

2

Part A

Parts and Sub parts

F
ac

il
it

y 
In

d
ex

2Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

   

,t;tpdh 17 cggFjpfisf; nfhz;lJ. ,tw;wpy; 3 cggFjpfSf;Fupa ,yFjd;ik 60% ,w;Fk; mjpfkhFk;. 

mjpf ,yFjd;ik $ba tpdh C (i) MFk;. mjd; ,yFjd;ik 77% MFk;. B (i)  ,yFjd;ik kpff; FiwthFk;. 
mjd; ,yFjd;ik  03% MFk;. 

 

	   

2.  (A) (i) ,y; khztu;fs; fhl;ba ,yFjd;ik 20% MFk;. ,q;F 'fho; ,ioaj;jpd; fyd; 

%yfq;fs;" vd;gjw;Fg; gjpyhf fyd; fhzg;gLjy; my;yJ fhopy; fyd; fhzg;gLjy; Nghd;w 

KOikaw;w tpilfis vOjpAs;sdu;. kfue;jf; Foha; fhzg;gLtij vOjpapUe;jhYk; Kisag;ig/ 
#y;tpj;J/ fUtpw;F Kl;il Mz; fUf;fs; nfhz;L nry;tjw;F kfue;jf; Foha; cUthtijf; 

Fwpg;gplg;glhjjhy; khztu;fs; Gs;spfis ,oe;Js;sdu;. cupaj;jpy; nea;aupf; Foha; %yq;fs; 

cz;L vd vOjpapUe;jhYk; Njhoikf; fyq;fs; cs;sijf; Fwpg;gpltpy;iy. ,jdhYk; Gs;spfis 

,oe;jdu;. NkYk; tpj;Jf;fs; cw;gj;jpahjy; vd vOjpapUe;jhYk; goj;jpDs; tpj;Jf;fs; cw;gj;jpahjy; 

vd vOjhjjpdhy; Gs;spfis ,oe;Js;sdu;. ,g;ghl myiff; fw;gpf;Fk;NghJ njhopYf;F Vw;g 

fl;likg;Gfs; vt;thW mike;Js;sd vd;gij khztu;fs; ed;F mwpe;jpUf;f Ntz;Lk;. ,t;thW 

fl;likg;G tpdhtpw;F tpilfis vOJk;NghJ epak Kiwfis Kd;itf;f KbAk;.
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2 (A) (ii) ,d; gFjpf;fhd tpilapy; ,yFjd;ik 40% - 43% MFk;. Mrpupau; topfhl;bapy;  

Fwpg;gplg;gl;Ls;sthW Anthophyta my;yhj jhtuq;fspd; tho;f;if tl;lj;jpy; gy;NtW 

re;ju;g;gq;fspy; cs;s gjpa,dg;ngUf;f fl;likg;Gfspd; cUtg;glq;fSk; tpsf;fq;fisAk; 

guPl;rhu;j;jpfs; mwpe;jpUf;f Ntz;Lk;. Anthophyta  ,d; tho;f;if tl;lj;jpd; fl;likg;G mwpe;jpUf;f 

Ntz;Lk; vd Fwpg;gplg;gl;bUe;jhYk; ,J njhlu;ghd mwpT khztu;fspilNa fhzg;gltpy;iy. 

G+f;fspd; fl;likg;igAk; mJ tpj;JKbapypj;jhtuj;jpd; ,dg;ngUf;f fl;likg;Gld; vt;thW 

xj;Jf;fhzg;gLfpd;wJ vd;gjw;fhd mwpT mtrpakhFk;.

	  tpdh ,yf;fk; 2 A (iii) ,w;fhd ,yFjd;ik 19% tplf; FiwthFk;. Selaginella tho;f;if 
tl;lk; njhlu;ghf fw;Fk;NghJ guPl;rhu;j;jpfs; mjd; tho;f;if tl;lj;jpy; cs;s gpujhd ,ay;Gfis 

ed;F tpsq;fp tpilaspj;jpUf;ftpy;iy. tpj;jpj;jhtuj;jpd; guk;giuapy; cUthFk; ,dg;ngUf;f 

fl;likg;Gk; Gzupj;jhtu guk;giuapy; cUthFk; ,dg;ngUf;f fl;likg;Gk; tpsf;fkhf mwpe;jpUf;f 

mtrpakw;wjhapDk; mf; fl;likg;Gf;fs; vit vd khztu;fs; mwpe;jpUg;gJ mtrpakhFk;.  

	  tpdh ,yf;fk; 2 A (iv) ,w;fhd ,yFjd;ik 20% ,Yk; FiwthFk;. jd;kfue;jr; Nru;f;if> 

mad; kfue;jr;Nru;f;iff;F ,ilapyhd NtWghL Nfl;fg;gl;Ls;s ,t;tpdhtpd; tpilahf jd;kfue;jr; 

Nru;f;if my;yJ mad;kfue;jr; Nru;f;if Mfpa ,uz;bDs;Sk; xd;W khj;jpuk; vOJtJ 

NghJkhdjhf mikahJ. xg;gPl;L uPjpahf vOJk;NghJ nghUj;jkhd fl;likg;G my;yJ njhopy; 

njhlu;ghd NtWghLfis xU gf;fkhf khj;jpuk; vOjhJ ,uz;L gf;fkhfTk; xg;gPl;L uPjpahf vOj 

Ntz;Lk;.    

2. (A)  (v) cggpuptpw;F guPl;rhu;j;jpfs; fhl;bAs;s ,yFjd;ik 21% MFk;. KOikahd tpil 

mspf;fhjpUf;Fk;NghJ Gs;spj;jpl;lj;jpw;F mika Gs;spfs; toq;f KbahJs;sJ. 'gpwg;Gupik 

Nru;f;if Vw;gLj;jg;gLk;" vd;Dk; tpilf;F Gs;sp toq;fg;gltpy;iy. Gjpa gpwg;Gupik Nru;f;if 

Njhw;Wtpf;fg;gLk; vd vOjg;gl;bUe;jhNy Gs;spfs; toq;fg;gl;ld. ,dnkhd;wpd; gpwg;Gupik 

khwy;fs; Njhd;Wk; vd;gjw;F Gs;sptoq;fg;gltpy;iy. ',dnkhd;wpy; gpwg;Gupik khwy;fs; Njhd;WtJ 

mjpfupf;Fk;" vd vOjg;gl;bUg;gjw;Nf Gs;spfs; toq;fg;gl;bUe;jd. ,dnkhd;wpy; fhzg;gLk; 

gpwg;gupik khwy;fSf;F NkYk; gpwg;Gupik Ngjq;fs; mad;kfue;jr; Nru;f;if %yk; Njhw;Wfpd;wd 

vd;gJ tpsq;fpapUf;f Ntz;Lk;.  

2. (A) (vi) cggpupTf;Fupa ,yFjd;ik 30% MFk;. mNef khztu;fSf;F tpdh tpsq;fpapUe;jhYk; 

nrhw;gjw;fisr; rupahd Kiwapy; Kd;itf;fhjjhy; Gs;spfis ,oe;Js;sdu;. ,jw;F tpilaspg;gjw;F  

Anthophyta jhtuj;jpd; ,ypq;fKiw ,dg;ngUf;fk; njhlu;ghd mwpT NghJkhdjhf mikatpy;iy.  

2.  (B) (i) ,d; ,yFjd;ik 3% MFk;. ,t;tpdhtpw;F kpff; Fiwthd ,yFjd;ik fhl;Ltjw;fhd 

fhuzk; ,q;F jug;gl;Ls;s 4 tpilfspy; KjyhtJ tpilahd 'tpj;Jj;jhtuq;fspd; guk;giuayF"  

vd;Dk; tpil vOjg;gl;bUe;jhNy Vida tpilfSf;F Gs;spfs; toq;fg;gl;lJ. jhtuj;jpd; 

tpj;Jf;fis mwpKfg;gLj;Jk;NghJ mJ guk;gy; myfhf khwy; mile;Js;sij khztu;fSf;F 

tpsf;f Ntz;Lk;. tpj;J Kisaj;ij nfhz;bUg;gJld; Kisaj;Jf;Fj; Njitahd Nghriz 

tpj;jpDs; cs;s Nrkpg;GzT %yk; toq;fg;gLfpd;wJ vdf; Fwpg;gpl Ntz;Lk;. tpj;Jiwapd; tbtk; 

tpj;Jg;guk;gypd; nghwpKiwf;F cjTfpd;wJ vd;gijAk; #oypy; Vw;gLk; ngsjpf ghjpg;Gfspy; 

,Ue;Jk; ghJfhg;ig ngWtjw;F mtrpak; vd;gij khztu;fs; mwpe;jpUf;f Ntz;Lk;. 
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	 2. (B) (ii) tpj;Jf;fs; fhzg;gLk; ,ay;Gfs; jiuapy; FbNaWtjw;F vt;thW gq;fspg;Gr; 

nra;fpd;wJ vd;gJ cggpuptpy; Nfl;fg;gl;Ls;sJ. ,t;tpdhtpw;fhd ,yFjd;ik 20% MFk;. ,t;tplak; 

njhlu;ghf khztu;fsplk; njspthd tpsf;fk; fhzg;gltpy;iy.

	 2. (B) (iii) cggpuptpd; ,yFjd;ik 13% MFk;. Mrpupau; topfhl;bapy; Fwpg;gplg;gl;Ls;sthW 

fd;dpf;fdpakhjy; %yk; Njhd;wpa goq;fspy; capu;tpj;Jf;fs; ,y;iy vd;gij tpsq;fpf; 

nfhs;sNtz;ba mNefkhd khztu;fs; fd;dpf;fdpakhjy; vd;gij rupahf Fwpg;gpltpy;iy.  

	 2. (B) (iv) cggFjpapd; ,aw;if fd;dpf;fdpakhjYf;F cjhuzq;fis Kd;itj;jyhFk;. 

,t;tpdhtpw;F 72% MNdhu; rupahf tpilaspj;Js;sdu;.

	 2. (B) (v) tpdhtpw;F khztu;fs; fhl;ba ,yFjd;ik 14% MFk;. fd;dpf;fdpakhjy; vd;gjw;F 

rupahd tiutpyf;fzk; toq;ftpy;iy.

	 2. (B) tpdh(vi) ,w;Fupa ,yFjd;ik 40% MFk;. fd;dpf;fdpakhjiyj; J}z;Ltjw;F re;ijapy; 

ngwg;gLk; tsu;r;rp XNkhd;fs; gad;gLj;jg;gLfpd;wd. mNefkhdtu;fs; xl;rpd; my;yhj tsu;r;rp 

XNkhd;fs; gjpatsu;r;rpg; gjhu;j;jkhf gad;gLj;jg;gLfpd;wd vd vOjpapUe;jjhy; Gs;spfis 

,oe;Js;sdu;. cjhuzkhf gapUf;Fg;gjpyhf ,aw;ifahf fd;dpf;fdpakhjy; epfOk; jhtuq;fisf; 

Fwpg;gpl;Ls;sjhy; Gs;spfis ,oe;Js;sdu;. 

	 2. (C) (i)	 cggpuptpy; ,ioAUg;gpupT njhlu;ghd mwpitg; guPl;rpg;gjw;F mikf;fg;gl;l 

tpdhthFk;. ,t;tpdhtpd; ,yFjd;ik 77% MFk;. ,q;F toq;fg;gl;l mwpTWj;jy;fisr; rupahf 

gpd;gw;whjjhy; rpy khztu;fs; Gs;spfis ,oe;Js;sdu;. 

	 2. (C) (ii) cggpupT m - RNA %yf;$W njhFf;fg;gLk;NghJ gq;Fnfhs;Sk; nehjpaq;fspd; 

ngau;fs; vjpu;ghu;f;fg;gLfpd;wd. ,t;tpdhtpw;fhd ,yFjd;ik 41% MFk;. 

	 2. (C) (iii) tpdhTf;fhd ,yFjd;ik 61% MFk;. DNA %yf;$wpd; gl;bifapd; njhlupy; cs;s 

%yq;fspd; NrhbfSf;F xj;j m - RNA  %yf;$W Njhd;Wk; tpjj;ij xj;jjhf tpil fhzg;gltpy;iy. 

,jdhy; khztu;fs; Gs;spfis rpy khztu;fs; ,oe;Js;sdu;.

	 2. (C) (iv) cggpuptpy; DNA  %yr;$W njhlu;ghd nehjpaq;fSk; mtw;wpd; njhopy;fSk; 

tpdtg;gl;Ls;sd. ,t;tpdhtpw;fhd ,yFjd;ik 15%  MFk;. mNef khztu;fs; nehjpaq;fspd; 

ngau;fisr; rupahff; Fwpg;gpl;bUe;jhYk; nghUj;jkhd fiyr;nrhw;fisg; gad;gLj;jhjjhy; 

Gs;spfis ,oe;Js;sdu;. 
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03 Mk; tpdh 

3	 (A)	 (i)	 Ks;se;jz;lw;witapy; fhzg;gLk; rpy fl;likg;Gfs; gpd;tUtdthFk;.

			   (a) 	Kl;fs; 	 (b) 	 czu;nfhk;Gfs;

			   (c)	cwpQ;rpfs; 	 (d) 	 guprf;nfhk;Gfs;

			   (e)	nfhOf;fpfs; 	 (f) 	 tWfp

			   (g) 	cs;td;$L 	 (h) 	 Gd;ghjq;fs;

			   Nkw;Fwpj;j fl;likg;Gfspy; vJ/ vit fPNo jug;gl;l tpyq;Ff; $l;lq;fs; xt;nthd;wpYk; 

			   fhzg;gLk;.

	

				  

f, c, d, g nrgNyhNghlh	 ..............................................................................

m];nunuha;bah	 ..............................................................................

nr];Nuhlh	 ..............................................................................

bg;NshNghlh	 ..............................................................................

f];NuhNghlh	 ..............................................................................

nukw;Nwhlh	 ..............................................................................

fpu];Nurpah	 ..............................................................................

];ifNghNrhth	 ..............................................................................

a, g, h

c, e

b

d, f

a, c 

a, b

d
											           (17 x 02 Gs;spfs;)

(ii)	 ifw;Nwhd;> ej;ij> xw;Nwhg;gR> rpg;gp> $by;yh ej;ij Mfpatw;iw ,dq;fhz gpd;tUk; 

,izf;ftUs;s rhtpiag; (Rl;bia) g+u;j;jpahf;Ff.

			 

			 

1.	 XL ,y;iy	 .......................2

	 XL cz;L	 .......................3

2.	 Xl;Lf;Foha; cz;L	 xw;Nwhg;gR

	 Xl;Lf;Foha; ,y;iy	 $by;yh ej;ij 

3.	 guprf; nfhk;Gfs; cz;L	 ej;ij  

	 guprf; nfhk;Gfs; ,y;iy	 .......................4

4.	 jiy cz;L	 ifw;Nwhd;

	 jiy ,y;iy	 rpg;gp 

												            (06 x 02 Gs;spfs;)

(iii)	fg;gy;fshy; Vw;gLk; khRgLj;Jjyhy; cldbahfg; ghjpf;fg;glf;$ba tpyq;Ffs; NkNy A (ii) 
,y; jug;gl;ltw;Ws; vJ/ vit?  

  		  ........................................................................................................................................rpg;gp

													            (01 x 02 Gs;spfs;)

(iv)	fg;gy;fshy; Vw;gLk; khRgLj;jiyf; fl;Lg;gLj;Jtjw;F cjTk; ru;tNjr rkthak;/ tiuNtL 
vJ? 

				   ........................................................................................................................................Marpol
													            (01 x 02 Gs;spfs;)
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	 (B)	 (i)	 gr;irtPl;L thAf;fs; Ie;jpidg; ngaupLf.

		

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

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

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

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

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

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

fhgdPnuhl;irl;L

kPNjd;

iej;jpuR xl;irl;/ iejurd; xl;irl;Lfs;

XNrhd;

IjNuhGNshNuhfhgd;fs;/ FNshNuhGNshNuh fhgd;fs;

ePuhtp

												           (vitNaDk; 05 x 02 Gs;spfs;)

		  (ii)	 gr;irtPl;L thAf;fs; vt;thW fly; kl;l mjpfupg;gpy; gq;nfLf;fpd;wd vd;gij tpsf;Ff.

			 

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

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

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

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

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

gr;ir tPl;L thAf;fshy; rpy fjpu;tPr;Rfs; rpiwg;gLj;jg;gly;/

rpy fjpu;tPr;Rfs; (mz;lntspf;F) kPsTk; miltJ jilg;gly;.

thAkz;lyj;Jf;Fupa/ g+Nfhs ntg;gk; cau;tilAk; (g+Nfhs ntg;gkiljy;)

JUt gdpf;fl;bfs; cUFk;.

rKj;jpu ePupd; fdtsT mjpfupf;Fk;. 

													            (04 x 02 Gs;spfs;)

(iii)	fly; kl;l mjpfupg;ig tpl gr;irtPl;L thAf;fs; ntsptplg;gLtjdhy; Vw;gLk; Vida 

tpisTfs; ahit? 

			 

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

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

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

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

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

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

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

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

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

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

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

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

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

-	tspkz;ly gha;r;ry; ghq;fpy; khw;wk;/ fhw;W ghq;Ffspy; khw;wk;/ fhyepiyf; fhuzpfspy; 

	 khw;wk;/ kiotPo;r;rp ghq;fpy; khw;wk;

- tptrha cw;gj;jpia ghjpf;Fk;.

-	jhtu tu;f;f $Wfspy;/ jhtu tu;f;f guk;gypy;/ fhL %ly;/ Gw;jiu/ ghiytd vy;iyfs; 	

	 Mfpatw;wpy; khw;wq;fs;. 

- tul;rp epiyfspd; mjpfupg;G.

- nts;sg; ngUf;F mjpfupg;G 

- thoplq;fspd; ,og;G/ rpy ,dq;fspd; mopT 

- fhl;Lj;jP mjpfupg;G 

- ntg;g Neha;fs; mjpfupj;jy;/ ntg;g Neha;fspdhy; ,wg;G 

- madkz;ly Neha;fspd; guTif.

- fiuNahu kz; mupg;G mjpfupg;G

- kPd;gpb epiyfs; mopf;fg;gly;.

														             vitNaDk; 10
										          (10 x 02 Gs;spfs;)

(iv)	gr;irtPl;L thAf;fs; ntspaplg;gLtijf; fl;Lg;gLj;Jtjw;F cjTk; ru;tNjr rkthak;/ 
tiuNtL ahJ? 

			   ........................................................................................................................................  nfNahl;Nlh tiuNtL/ rkthak; ^Kyoto&
												            (01 x 02 Gs;spfs;)
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	 (C)	 (i)	 ,aw;if tsk; vd;gjdhy; fUjg;gLtJ ahJ? 

			 

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

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

md;whl tho;f;iff;Fk; nghUshjhu tpUj;jpf;Fk; gad;gLj;jg;gLk; ,aw;ifahf fhzg;gLk; 	

gjhu;j;jk; kw;Wk; rf;jp %yq;fs;. 

													            (01 x 02 Gs;spfs;)
		  (ii)	 gpd;tUk; xt;nthd;Wf;Fk; Xu; cjhuzk; jUf. 

			 

ePu;/ kz;(a) capuw;w GJg;gpf;ff;$ba tsq;fs; 		 	 ................................................................

(b) capUs;s GJg;gpf;ff;$ba tsq;fs; 	 ................................................................

(c) capuw;w kPs;Row;rpailajf;f tsq;fs;	 ................................................................	

(d) capuw;w kPs;Row;rpaila Kbahj tsq;fs;  ...............................................................

fhLfs;/ kPd;gpb epiyfs;

,Uk;G/ nrg;G/ mYkpdpak;/ ehfk; 

capu;r;Rtl;L vupnghUs;

													            (04 x 02 Gs;spfs;)

		  (iii)	,aw;if tsq;fspd; ePbj;J epiyj;J epw;ff;$ba gad;ghL vd;gjd; fUj;J ahJ? 

			 

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

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

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

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

Kjhaq;fspd; ePbj;j fhy ey;tho;f;ifiaAk; mjw;F MjuthAs;s R+ow;nwhFjpiaAk; 

cWjp nra;Ak; tifapy; %ytsq;fspd; mwpTg+u;tkhdJk; rpe;jpj;J Mw;wg;gl;lJkhd 

ghtid/ vjpu;fhy re;jjpfs; mtw;iwg; gad;gLj;Jk; Mw;wiy epiyFiyf;fhjthW ,aw;if 

%ytsq;fspd; gad;ghL.

													            (01 x 02 Gs;spfs;)
								             vitNaDk; 50 x 02 = 100 Gs;spfs;
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3 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

tpdh 3 fl;lha tpdhthFk;. guPl;rhu;j;jpfspy; 96% 
Mdtu;fs; ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd 

nkhj;jg; Gs;sp 100 MFk;.  

,jpy;>	 00 - 25 tFg;ghapilapy; 34% 

		 26 - 50 tFg;ghapilapy; 50%
		 51 - 75 tFg;ghapilapy; 15% 

		 76 - 100 tFg;ghapilapy; 1%
MfpNahu; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpy; 51 my;yJ mjw;F mjpfkhfg; ngw;wtu;fs; 

15% MFk;. 80% tplf; Fiwthfg; ngw;wtu;fs; 84% 
MFk;.  

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

     
,t;tpdh 14 cggFjpfisf; 

nfhz;lJ. mtw;wpy; 3 ,d; 

,yFjd;ik 60% tpl mjpfkhFk;. 

,yFjd;ik $ba tpdh C (ii) 
a MFk;. mjd; ,yFjd;ik 

67% MFk;. kpff; Fiwthd 

,yFjd;ikiaf; fhl;Lk; A(iii) 
MFk;. mjd; ,yFjd;ik 7% 
MFk;.  
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3

Part A

Parts and Sub parts

F
a

ci
li

ty
 I

n
d

ex

3Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

	 3. (A) (i) tpdhtpw;F guPl;rhu;j;jpfs; fhl;ba ,yFjd;ik 37% MFk;. ,t;tpdh capu;gy;tifik myF 

njhlu;ghd mwpit mwpe;Jnfhs;s Nkw;nfhs;sg;gl;ljhFk;. Ks;se;jz;byp tpyq;Ffs; rpytw;wpy; 

fhzg;gLk; fl;likg;Gj; njhlu;ghd mwpT rupahf tpilaspf;f mtrpakhFk;. mt;tq;fpfspd; 

tiffSf;F Vw;g fl;likg;Gf;fis njhlu;GgLj;JtNj ,q;F Nkw;nfhs;sg;gl;Ls;sd. ,J njhlu;ghd 

mwpT Fiwthf fhzg;gLjNy ,t;tpdhtpd; ,yFjd;ik 37% fhzg;gLtjw;F fhuzkhFk;. Mrpupau; 

topfhl;bapy; Fwpg;gplg;gl;Ls;s nraw;ghl;by; <Lgl;L mq;fpfis mtjhdpj;jpUe;jhy; guPl;rhu;j;jpfshy; 

,yFthf tpilaspf;f Kbe;jpUf;Fk;.   

3. (A) (ii) tpdhtpw;F guPl;rhu;j;jpfs; fhl;ba ,yFjd;ik 28% MFk;. ,izf;ftu;r;Rl;bapd; gbKiwfs; 

rupahf fl;bnaOg;Gtjw;F toq;fg;gl;Ls;s tpyq;Ffspd; ,ay;Gfs; njhlu;ghf ftdj;jpw; nfhs;s 

Ntz;Lk;. ,jw;F rupahd tpilia toq;Ftjw;F Mrpupau; topfhl;bapy; cs;s capu;gy;tifik 

myfpy; cs;s tplaq;fs; mwpe;jpUg;gJ mtrpakhFk;. toq;fg;gl;Ls;s tpyq;Ffspd; ,ay;Gfs; 

njhlu;ghf guPl;rhu;j;jpfsplk; nghJthd mwpT fhzg;gltpy;iy. 

3. (A) (iii) tpdhtpw;F guPl;rhu;j;jpfs; fhl;ba ,yFjd;ik 7% MFk;. rpg;gpfs;> ifw;Nwhd; xf;Nlhg]; 

Nghd;w fly;tho; tpyq;Ffs; njhlu;ghf tpdtg;gl;Ls;s tpdhthFk;. fg;gy;fspdhy; rKj;jpu #oy; 

njhFjp khrilfpd;wJ. vz;nza; frpTfs; Vw;gLtjd; fhuzkhf rpg;gpfspd; tho;f;if Nfhyj;jpy; 

Vw;gLk; khw;wk; njhlu;ghd tpsf;fk; khztu;fsplk; fhzg;gltpy;iy. 
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	 3. (A) (iv) gFjpapy; ,yFjd;ikiaf; fhl;bAs;sdu;. mJ 53% Mf mike;Js;sJ. ,J #oypay; 

njhlu;ghd mwpit mbg;gilahff; nfhz;l tpdhthFk;. tpil NeubahdJ. ,jdhy; ,yFjd;ik 

53% Mf mike;Js;sJ. tpla mwpT Qhgfj;jpy; ,y;yhjjd; fhuzkhf rpy khztu;fs; 

tpilaspf;ftpy;iy. 

3. (B) (i) ,d; ,yFjd;ik 64% MFk;. #oypay; njhlu;ghd mwpit mbg;gilahff; nfhz;l #oypay; 

myfpd; fPo; mike;Js;s tpdhthFk;.  

3. (B) 	(ii)  ,d; ,yFjd;ik 40% MFk;. #oypaYld; njhlu;ghd tpdhthFk;. tpilahdJ Mrpupau; 

topfhl;bapy; mike;Js;s tplaq;fis mbg;gilahff; nfhz;L mike;Js;sjhFk;. ,jdhy; 

tpilnaOJtjw;F ,yFthf mike;jhYk; ngUk;ghyhd guPl;rhu;j;jpfs; tpilaspf;ftpy;iy. 

cyfshtpa #oy; gpur;rpid njhlu;ghd mwpT guPl;rhu;j;jpfsplk; ,Ue;jpUf;f Ntz;Lk;.

3. (B) (iii) ,d; ,yFjd;ik 14% MFk;. gr;irtPl;L thAf;fs; ntspaplg;gLtjhy; Vw;gLk; fly;kl;l 

mjpfupg;ig tpl Nkyjpfkhf epfo;gitfs; tpdtg;gl;Ls;sd. Mrpupau; topfhl;bapy; tpiliag; 

ngw;Wf;nfhs;tjw;Fj; Njitahd tplaq;fs; toq;fg;gl;Ls;sd. vt;thwhapDk; khztu;fs; 

tplaq;fis tpsq;fpf; nfhs;tjd; %yk; Qhgfj;jpy; itj;Jf; nfhs;tjw;fhd Mw;wy; ,d;ik 

fhuzkhf my;yJ tpil vOJtjw;fhd tplaq;fs; NghJkhd msT toq;fg;glhjjhy; Gs;spfis 

,oe;Js;sdu;.

3. (B) (iv)  ,d; ,yFjd;ik 48% MFk;. Neubahf tpilaspf;ff;$ba tpdhthFk;.  

3. (C) (i)  ,d; ,yFjd;ik 17% MFk;. jpUj;jkhd tiutpyf;fzk; Mrpupau; topfhl;bapy; 

toq;fg;gl;Ls;sJ. MfNt ghl tplaq;fisj; jpUj;jkhf Kd;itf;f khztu;fSf;F gapw;rpaspf;f 

Ntz;Lk;.   

3. (ii) (a) ,d; ,yFjd;ik 67% MFk;. ,aw;if tsk; njhlu;ghf tpdtg;gl;Ls;sJ. ,aw;if tsj;ij 

tifg;gLj;Jk;NghJ mtw;wpw;F cjhuzq;fis Kd;itf;f Ntz;Lk;. ghl tplaq;fSld; Qhgfj;jpy; 

itj;jpUg;gJ tpilaspg;gjw;F ,yFthFk;.

 

3. (C) (ii) (b)	 ,jd; ,yFjd;ik 41% MFk;. ,aw;if tsj;ij tifg;gLj;jTk; mjw;Nfw;g 

cjhuzq;fis Qhgfj;jpy; itj;jpUg;gjd; %yKk; tpilia ,yFthf vOjpapUf;f KbAk;. 

vdpDk;  guPl;rhu;j;jpfs; mJ njhlu;ghf ftdj;jpw; nfhs;stpy;iy vd;gJ njspthfpd;wJ.  

3. (C) (ii) (c)	,yFjd;ik 22% MtJld; (d) ,d; ,yFjd;ik 38% MFk;. ,aw;if tsk; njhlu;ghf 

guPl;rhu;j;jpfsplk; NghJkhd mwpT fhzg;glhjjhy; tpilia rupahf vOJtjw;F KbahJs;sdu;. 

cjhuzkhf krF vz;nza;> epyf;fup kPs;Row;rp nra;aKbahj capuw;w tskhf Fwpg;gplg;gl;ljhy; 

khztu;fs; Gs;spfis ,oe;Js;sdu;. 

3. (C) (iii)  ,d; ,yFjd;ik 63% MFk;. jpUj;jkhd tiutpyf;fzg;gLj;Jtjw;Fj; Njitahd 

mwpitAk; Qhgfj;ijAk; khztu;fs; nfhz;buhjjdhy; ,t;tpdhtpw;fhd ,yFjd;ik mjpfupf;ff; 

fhuzkhf mike;Js;sJ. 
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04 Mk; tpdh 

4.	 (A)	 (i)	 jirfspd; mbg;gil clw;nwhopy; ,ay;G ahJ? 

		  ........................................................................................................................................RUq;Fjd;ik 	

											           (01 x 02 Gs;spfs;)

	 (ii)	 jir ehu; vd;why; vd;d?
		  ........................................................................................................................................jirf;fyk; 

													            (01 x 02 Gs;spfs;)

(iii)	kdpj ,jaj;jir ehu;fSf;Fk; td;$l;Lj; jir ehu;fSf;Fk; ,ilNaAs;s %d;W 

clw;nwhopYf;Fupa NtWghLfisf; Fwpg;gpLf.

		

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

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

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

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

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

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

td;$l;Lj; jir ehu;fs;

-	 ,yFtpy; ,isg;gilAk;

-	 RUq;fy; tpiuthdJ

-	 ,r;irtop ,aq;Ffpd;w

-	 re;jj;jpw;Fupa RUf;fk; my;y.

	 RUf;fk; euk;Gg;gpwg;gpw;FupaJ/ 

	 euk;Gj;J}z;ly; Njit

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

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

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

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

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

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

,jaj; jir ehu;fs;

-	 RUq;fy; nkJthdJ	

-	 ,r;irapd;wp ,aq;Ffpd;w

-	 RUf;fk; re;jj;jpw;FupaJ

	 RUf;fk; jirg;gpwg;gpw;FupaJ/

	 euk;Gj; J}z;lypd;wp RUq;Fk;

-	 ,isg;gilahJ	

	

		
VjhtJ 03  

										          (03 x 02 Gs;spfs;)

(iv)	kdpj ,jaj;jir ehu;fSf;Fk; kokog;ghd jir ehu;fSf;Fk; ,ilNaAs;s %d;W fl;likg;G 

NtWghLfisf; Fwpg;gpLf.

 		

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

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

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

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

kokog;ghd jir ehu;fs;

,UKidAk; $k;gpaJ/ fjpu;tbthdJ

fpisaw;wJ.

jirg;ghj;Jfs; ,y;iy.

,ilg;GFe;j tl;lj;jl;Lfs;  ,y;iy

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

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

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

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

,jaj; jir ehu;fs;

fpisfs; nfhz;lJ

jirg;ghj;Jfs; cz;L

,ilg;GFe;j tl;lj;jl;Lfs; cz;L

(FWfpa) cUis cUthdJ	

			 
VjhtJ 03 

 										          (03 x 02 Gs;spfs;)

(v)	 tOf;fy; ,iof; nfhs;ifapd;gb td;$l;Lj; jirr; RUf;fj;jpd;NghJ A gl;b> H tyak;> I gl;b 
vd;gtw;wpd; ePsj;Jf;F ahJ eilngWk;?

	

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

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

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

(a)    A - gl;b	 khw;wkilahJ

(b)    H- tyak;	 FWFk;		

(c)    I  - gl;b	 FWFk;

ePsk;

														           

	 (03 x 02 Gs;spfs;)
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(vi)	 xU rPu;j;jplepiyapy; gad;gLj;jg;gLk;> jirr; RUf;fj;jpd; gf;ftpisnghUs; ahJ?

		  ........................................................................................................................................ntg;gk;

													            (01 x 02 Gs;spfs;)
	 (vii)	kdpj td;$l;Lj; jirfspy; nraw;gLk; XNkhd;fspy; ,uz;bidg; ngaupLf. 

		

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

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

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

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

FSf;fhfd;

,d;Rypd; 

tsu;r;rp XNkhd; 

ijnuhl;rpd; 	
			   VjhtJ 02 
 										          (02 x 02 Gs;spfs;)
	 (B)	 (i)	 tpyq;F XNkhd; vd;why; vd;d? 

		

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

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

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

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

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

xU ,urhad gjhu;j;jk; (Messenger)

xU mfQ;Ruf;Fk; Rug;gpapdhy; Ruf;fg;gLk;

FUjpapDs;

Nra;ikapy; cs;s mq;fk;/ fyq;fs;/ ,ioak;/ ,yf;F mq;fk; Mfpa xd;wpy; nraw;gl;L

clw;nwhopypay;/ fl;likg;G uPjpapyhd khw;wj;ij Vw;gLj;Jk; 	
													            (05 x 02 Gs;spfs;) 

(ii)	 mrw;iwapy;Nfhypd; xU euk;Gf; fzj;jhf;ff; flj;jpahfTk; mjpuPdypd; Xu; XNkhdhfTk; 

fUjg;gLtJ Vd;?

		

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

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

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

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

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

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

mrw;iwapy;Nfhypd;	 - 	euk;gpizg;gpw;Fs; Ruf;fg;gl;L

		  - 	euk;gpizg;gpd; gpd;dhd fy nkd;rt;tpy; nraw;gLk;.

		    	(kpf mz;ikapy;)

mjpuPdyPd;        	 - 	FUjpapDs; mfQ;Rug;gpapdhy;/ mfQ;Ruf;Fk; mq;fj;jpdhy;  		

		    	Ruf;fg;gl;L  nghJthf Nra;ikahd ,ioaj;jpy;/ ,yf;F 			

	    		  mq;fj;jpy;> njhopw;gLk;.

													            (04 x 02 Gs;spfs;)

(iii)	kdpjupy; XNkhd; ,iaghf;fj;jpw;Fk; euk;G ,iaghf;fj;jpw;Fk; ,ilNaAs;s %d;W 

NtWghLfisf; Fwpg;gpLf.

		

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

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

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

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

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

 euk;G ,iaghf;fk;

,urhad KiwahfTk;	

Fwpg;gpl;l ,lj;jpy;

tpiuthd nraw;ghL/ nraw;ghL

tpiuthd flj;jy;	

jdpj;Jtkhd ghij

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

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

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

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

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

XNkhd; ,iaghf;fk; 

nkJthd flj;jy;

,urhad Kiwahf kpd; KiwahfTk;

gutyhf

ePbj;j nraw;ghL

topahdJ jdpj;Jtkw;w ghij

														           
VjhtJ 03 

										          (03 x 02 Gs;spfs;)
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	 (iv)	ngz;fspd; khjtplha;r; rf;fuj;jpy; jhf;fj;ij Vw;gLj;Jk;  Nghrizj;jpupiff;Fupa XNkhd;fs; 	

		  %d;iwf; Fwpg;gpLf

		

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

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

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

  GnRH	

  FSH	

  LH 	

										          (03 x 02 Gs;spfs;)

(v)	 egu;fs; ,UtupypUe;J cUthFk; nghJthd fl;likg;G xd;wpypUe;J Ruf;fg;gLk; %d;W 

XNkhd;fisg; ngaupLf.

		

 <];jNuh[d;

 GNuhn[];jNuhd;

 R+y;tpj;jfj;Jf;Fupa yf;u[d;

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

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

............................................
													            (03 x 02 Gs;spfs;)

(vi)	fPNo jug;gl;Ls;s kdpj XNkhd;fs; xt;nthd;Wf;Fk; mit cw;gj;jpahFk; ,lj;ijAk; gpujhd 

njhopy; xd;iwAk; Fwpg;gpLf.

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 XNkhd;

(a) tsu;r;rp XNkhd;	 Kw;gf;f fgr;Rug;gp	 ,ioa tsu;r;rpia Cf;Ftpf;Fk;/

			   mDNrgj;ijr; rPPuhf;Fk;

(b) xl;rpnuhrpd;	 guptff;fPo;	 ghypd; ntspNaw;wj;ij J}z;Lk;/

			   khu;gfj;jpy; cs;s kokog;ghd jirr;

			   RUf;fj;ij J}z;Lk;/ 

			   fUg;igr;Rtu;/ fUg;ig RUf;fj;ij

			   J}z;Lk;/  kokog;ghd jirr; 

			   RUf;fj;ij J}z;Lk;

(c) Nfhl;bnrhy; 	 mjpupdy; Nkw;gl;il 	 FUjp FSf;Nfh]; kl;lj;ij mjpfupf;Fk;/ 

			   Gujq;fs; ciljiy J}z;Lk;.

(d) FSf;fnfhd;	 rijapapd; α fyq;fs;	 FUjp FSf;Nfh]; kl;lj;ij mjpfupf;Fk;

(e)  ijnkhrpd;	 ijk]; Rug;gp/	 T - epzePu;f;Fopaq;fspd; 

     	 fPo;f fOj;J Rug;gp	 cw;gj;jpia J}z;Lk;/

			   T - epzePu;f;Fopaq;fspd; Kjpu;tiljiy 	

			   J}z;Lk;

cw;gj;jpahFk; ,lk; gpujhd njhopy;

													            (10 x 02 Gs;spfs;)

	 (C)	 (i)	 FUjpr; Rw;Nwhl;lj; njhFjpnahd;wpd; mj;jpahtrpa $Wfs; ahit?

			 

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

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

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

Rw;Nwhl;l ghap/ FUjp

gk;gp/ ,jak;

Foha;fs;/  FUjpf; fyd;fs;

													            (03 x 02 Gs;spfs;)
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		  (ii)	 kdpj ,jaj;jpd; flj;Jk; njhFjpapd; %d;W $Wfisg; ngaupLf.

			 

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

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

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

SA fZ

AV fZ

AV fl;L/ fp]; ,d; fl;Lfs;	

													            (03 x 02 Gs;spfs;)

		  (iii)	kdpj epzePu;j; njhFjpapd; %d;W njhopy;fisf; Fwpg;gpLf.

			 

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

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

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

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

Ez;zq;fpfspypUe;J ghJfhg;G/ Ez;zq;fpfspd; jpd;Fopar;nray;

epu;;g;gPldk;/ epzePu; Fopaq;fspd; cw;gj;jpAk; Kjpu;Tk;

,ioag; ghaj;jpd; tbfhyikg;G

nfhOg;gkpyq;fs;/ fpsprNuhy;/ nfhOg;gpy; fiuAk; tpw;wkpd;fs; mfj;JwpQ;rg;gly;

			 

VjhtJ 03
													            (03 x 02 Gs;spfs;)

(iv)	FUjpg; gpwnghUnsjpupr; Nrhjidiag; gad;gLj;jp xUtuJ Neha; ,d;dnjdf; fz;lwpaf;$ba 

kdpj Neha;fs; ,uz;ilf; ngaupLf.

			 

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

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

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

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

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

nlq;F

AIDS

igNyupah 

kNyupah

rpf;fpd;$dpah

			   VjhtJ 02 
										          (02 x 02 Gs;spfs;)
									          VjhtJ 50 x 02 = 100 Gs;spfs;
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4 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

  
4 Mk; tpdh fl;lhakhd tpdhthFk;. ,t;tpdhtpw;F 

guPl;rhu;j;jpfspy; 98.5% Mdtu;fs; khj;jpuNk ,jw;F 

tpilaspj;Js;sdu;. ,t;tpdhtpw;fhd nkhj;jg; Gs;sp 

100 MFk;.  

,jpy;>	 00 - 25 tFg;ghapilapy; 25% 

		 26 - 50 tFg;ghapilapy; 45%
		 51 - 75 tFg;ghapilapy; 26% 

		 76 - 100 tFg;ghapilapy; 4%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpy; 51 my;yJ mjw;F Nkyhf 30% MNdhUk;  

50 Gs;sp my;yJ mjw;F Fiwthf 70% MNdhu; 

cs;sdu;.

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

,t;tpdh 19 cggpupTfisf; 

nfhz;lJ. ,tw;wpy; 3 
cggpupTfSf;F ,yFjd;ik  

70% MFk;. ,yFjd;ik $baJ 

A (vii) MFk;. mjd; ,yFjd;ik 

84% MFk;. ,yFjd;ik 

Fiwe;jJ B(ii) MFk;. mjd; 

,yFjd;ik 10% MFk;.  

,
y
F
j
d
;i
k
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(A) (B) (C)

4

Part A

Parts and Sub parts

F
a

ci
li

ty
 I

n
d

ex

4Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

 

   

4.	 (A)	 (i)	 ,t;tpdhTf;Fupa ,yFjd;ik  21% MFk;. ,t;tpdhtpd; %yk; jirfspd; mbg;gil 

clw;nwhopy; ,ay;Gfis tpsf;Ftjw;F fiyr;nrhw;fs; gad;gLj;jg;gLtJ 

vjpu;ghu;f;fg;gLfpd;wJ. vdpDk; khztu;fs; jirapd; RUf;fj;ij tpsf;Fk; fiyr;nrhy;yhd 

RUq;Fe;jd;ik vd;gij ngUk;ghyhdtu;fs; vOjtpy;iy. Mrpupau; topfhl;bapy; mNef 

re;ju;g;gq;fspy; cs;slf;fg;gl;Ls;s ,t;thwhd fiyr;nrhw;fs; njhlu;ghd tpsf;fj;jpd; 

Kf;fpaj;Jtj;ij khztu;fSf;F tpsf;FtJ crpjkhdjhFk;.  

4.	 (A)	 (ii)	 tpdhtpd; ,yFjd;ik 22% MFk;. jirapd; mbg;gilf; fl;likg;gpay;G njhlu;ghd 

mwpitg; ngw;wpUg;gJ ,t;tpdhtpw;F tpilaspf;f ,yFthf mike;jpUf;Fk;. jirapd; 

fl;likg;gpay;G> xOq;fikg;G njhlu;ghd tplaq;fis mwpe;jpUf;f Ntz;Lk;.   	
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 4.	 (A)	 (vi)	 tpdhtpw;Fupa ,yFjd;ik 15% MFk;. ,t;tpdhtpd; %yk; ghltplak; Neubahf 

Nfl;fg;gl;Ls;sJ. mbg;gil mwpitf; nfhz;Lk; gFg;ghAk; mwpitg;gad;gLj;jpAk; tpil 

vOjg;gl;bUf;f Ntz;Lk;. ,t;thwhd tpdhf;fSf;F khztu;fs; tpilaspf;Fk; Mw;wy; 

jpUg;jpfukhf mikahjpUg;gJ Gydhfpd;wJ.   

4.	 (B)	 (i)	 cggpuptpd; ,yFjd;ik 27% MFk;. tiutpyf;fzg;gLj;Jk;NghJ KOikahf miktJ 

mtrpakhFk; ,y;yhtpbd; mt;tiutpyf;fzk; nghUsw;wjhFk;. ,t; cggFjpf;F Kiwahd 

tiutpyf;fzk; toq;fg;glhikNa Gs;spfs; Fiwtiltjw;F fhuzkhf mike;jJ.    

4.	 (B)	 (ii)	 tpdhtpd; ,yFjd;ik 10% MFk;. mrw;iwy; Nfhypd; euk;gpizg;gpy; Ruf;fg;gLfpd;wJ. 

,q;F guPl;rhu;j;jpfs; Ruf;fg;gLjy; vd;Dk; nrhy;ypw;Fg; gjpyhf cw;gj;jp nra;jy; vd 

vOjpajd; fhuzkhf Gs;spfs; toq;fg;gltpy;iy. 

4.	 (B)	 (iii)	 tpdhtpd; ,yFjd;ik 27% MFk;. XNkhd; ,iaghf;fk;> euk;G ,iaghf;fk; Mfpatw;Wf;fpilNa 

cs;s NtWghLfis vOJk;NghJ NtWghLfis njspthf ,UGwKk; Fwpg;gplg;glhjjd; 

fhuzkhf guPl;rhu;j;jpfs; Gs;spisg; ngwtpy;iy. mNefkhd ,lq;fspy; xU Gwk; $wg;gl;l 

tplaj;ij xj;j tplak; kWGwk; Fwpg;gplg;gl;bUf;ftpy;iy. euk;gpiaghf;fj;Jld; njhlu;ghd 

tplaj;jpw;Fupa khw;wj;ij XNkhd; ,iaghf;fj;Jld; njhlu;GgLj;jp $wg;glhjjd; fhuzkhf 

guPl;rhu;j;jpfs; Gs;spfisg; ngw Kbahky; NghAs;sJ.  

4.	 (B)	 (iv)	 ,t; cggFjpf;Fupa tpdhtpd; ,yFjd;ik 67% MFk;. XNkhd;fisg; ngaupLk;NghJ cupa 

ngaiu my;yJ Vw;Wf;nfhs;sg;gl;l epak Kiwapyhd vOj;Jf;fisg; gad;gLj;j Ntz;Lk;. 

cjhuzkhf  GnRH gjpyhf GNRH vd vOjpapUe;jhy; Gs;sp toq;fg;glkhl;lhJ.

4.	 (B)	 (v)	 ,t;tpdhtpy; #y;tpj;jfj;jpdhy; Ruf;fg;gLk; %d;W XNkhd;fisg; ngaupLtNj 

vjpu;ghu;f;fg;gl;ljhFk;. vdpDk; khztu;fs; ,t;tpilf;Fg; nghUj;jkpy;yhj XNkhd;fspd; 

ngau;fs; vOjg;gl;bUg;gjhy; Gs;spfis ,of;f Neupl;lJ. ,t;tpdhtpd; ,yFjd;ik 65% 
MFk;. 

4.	 (B)	 (vi)	 a - e  tiu tpdhtpy; XNkhd;fspd; ngau;fs; toq;fg;gl;L> mtw;wpd; njhopYk; cw;gj;jp 

nra;ag;gLk; ,lKk; tpdtg;gl;bUe;jd. ,t;tpdhtpw;fhd ,yFjd;ik 38% MFk;. 

XNkhd;fs; Ruf;fg;gLk; ,lj;ij rupahff; $wpdhYk; mtw;wpdhy; Nkw;nfhs;sg;gLk; 

njhopy;fs; Fwpg;gplg;gl;bUf;ftpy;iy. rpy guPl;rhu;j;jpfs; XNkhd;fspd; gpujhd njhopiyf; 

Fwpg;gplg;glhjjhy; Gs;spfis ,oe;Js;sdu;. XNkhd;fspd; gpujhd njhopy;fis khztu; 

mwpe;jpUf;f Ntz;Lk;. 

			   cjhuzk; :- J}z;Lk;> rPuhf;Fk;> cw;gj;jp nra;Ak; Nghd;w fiyr;nrhw;fisr; rupahfg; 

gad;gLj;j Ntz;Lk;.    

	 C	 (iii)	 ,d; ,yFjd;ik 22% MFk;. epzePu;j;njhFjpapd; %d;W njhopy;fisf; Fwpg;gpLtjw;F 

guPl;rhu;j;jpfshy; ,aytpy;iy. Mrpupau; topfhl;bapYk; ,jd; njhopy; Fwpg;gplg;gl;bUf;fhjJ 

,jw;Ff; fhuzkhf mikayhk;. vdpDk; epzePu;j;njhFjpapd; njhopiy khztu;fs; 

mwpe;jpUg;gJ mtrpakhFk;.  

	 C	 (iv)	 ,t;tpdhtpd; ,yFjd;ik 31% MFk;. FUjpiag; gupNrhjpg;gjd; %yk; fz;Lnfhs;sf;$ba 

Neha;fs; Mrpupau; topfhl;bapy; Fwpg;gplg;gl;Ls;sd. HIV vd vOjpapUe;jhy; Gs;sptoq;fg;glhJ 

AIDS vd  NgnuOj;jpy; vOjpatu;fSf;Nf Gs;spfs; toq;fg;gl;ld. 'vapl;];" vd jkpopy;  

vOjpapUe;jy; Gs;spfs; toq;fg;gltpy;iy.

			   (Acquired Immune Deficiency Syndrome - AIDS)
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05 Mk; tpdh

gFjp B - fl;Liu tpdhf;fs; 

5.	 (a)	 Gujq;fspd; mbg;gilj; jd;ikiaAk; njhopy;fisAk; tpgupf;f.
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1. 	 mkpNdh mkpyq;fspd; Neupa gy;gFjpaNk Gujq;fshFk;.

2. 	 cau; %yf;$w;W epiw nfhz;lJ. 

3. 	 C,H,O,N IAk; S IAk; (rpy rkaq;fspy;) nfhz;bUf;Fk;.

4. 	 Gujj; Njhw;Wtpg;gpy; 20 gy;NtWgl;l mkpNdhmkpyq;fs; <LgLfpd;wd.

5. 	 Gujq;fspy; mkpNdhmkpyq;fs; ngg;ill; gpizg;Gfshy; ,izf;fg;gl;bUf;Fk;.

6. 	 mkpNdhmkpyk; - NH2 $l;lj;jpidAk; 

7. 	 -COOH $l;;lj;jpidAk; nfhz;lJ

8. 	 <upay;G gz;Gfis ntspg;gLj;Jk;.

9. 	 Gujq;fspd; rpf;fyhd fl;likg;G 4 epiyfspy; fhzg;gLk;.

10. 	 Kjyhd fl;likg;G

11.	 mkpNdhmkpyq;fspd; njhlu;tupir

12.	 Jizahd fl;likg;G

13.	 Ijurd; gpizg;ghy; Ngzg;gLk; kbg;gile;j jfL my;yJ RUspf; fl;likg;G. 

14.	 Gilahd fl;likg;G

15.	 Nfhs tbtj;ij Njhw;Wtpg;gjw;fhf gy;ngg;ill; rq;fpypfs; tistjhYk;/ kbtjhYk; 	

	 cUthFk;.

16.	 (ehw;gFjpAs;s) Gilr;rpiwf; fl;likg;G

17.	 rpf;fyhd fl;likg;ig cUthf;Ftjw;fhf - 2 my;yJ Nkw;gl;l gy;ngg;iul;L jpusy;fs;

18.	 fl;likg;Gf;Fupa  	

19. 	 nful;bd;/ nfhyh[d;

20. 	 Cf;fp 			

21.	 nehjpak;/ VjhtJ Vw;Wf;nfhs;sg;gl;l nehjpak;

22. 	 flj;jy; 			 

23.	 <NkhFNshgpd;/ kNahFNshgpd;/ irw;NwhFNwhk;

24. 	 Nrkpg;G 			

25. 	 Nfrpd;

26. 	 RUq;ff;$ba 		

27. 	 mf;bd;/ kNahrpd;

28.	 ghJfhg;gpw;Fupa 	

29. 	 gpwnghUnsjpup

30. 	 XNkhDf;Fupa 		

31.	 ,d;Rypd;/ FSf;fNfhd;/ VjhapDk; fgr;Rug;gp  XNkhd;

32. 	 eQ;Rf;Fupa 	

33. 	 ghk;gpd; eQ;R
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	 (b)	 Gujj; njhFg;gpy; RNA ,d; gq;fspg;igr; RUf;fkhf tpsf;Ff.
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34.	Gujj;njhFg;gpy; 3 tifahd RNA gq;nfLf;fpd;wd.

35. nra;jpfhTk; RNA/ m-RNA

36. ,lk;khw;Wk; RNA/ t-RNA

37. ,iwNghNrhkpw;Fupa RNA/ r-RNA

39. jdpg;gl;bif nfhz;l DNA gbj;jfL. 

38. m - RNA %yf;$whdJ epug;Gfpd;w gl;bifahf cUthf;fg;gLfpwJ.

40. RNA nghypkNuR jhf;fq;fis m- RNA njhFg;ig Cf;Fk;.

41. ,r;nrad;Kiw gpujpnaLj;jy; vdg;gLk;

42. m-RNA %yf;$Wfs; fUtpypUe;J ntspNawp/ ,iwNghNrhk;fSld; ,izAk;

44.	epug;Gfpd;w iejurd; %yq;fspd; njhlu;tupirahf 

43.	,e;j DNA ,d; gpwg;Gupikg; gupghilia m - RNA fhTk;.

45.	r-RNA mkpNdhmkpyq;fspd; xd;W$lYf;F r-RNA ,iwNghNrhkpy; xU jhdj;ij toq;Fk; 

46.	t-RNA %yf;$W Fwpj;j xU mkpNdhmkpyj;Jld; ,izf;fg;gLk;.

47.	epug;Gfpd;w vjpu;NfhNlhidf; nfhz;l t-RNA %yf;$Wfs; Fwpj;j mkpNdh mkpyj;jpid 	

	 ,iwNghNrhkpw;F/ m - RNA f;F fhTk;/ vjpu;NfhNlhdpd; %d;W %yj;njhlu;> me;j t-		

	 RNA My; fhtg;gLk; mkpNdhmkpyj;Jld; Neubj; njhlu;GilaJ.

48.	mLj;Js;s mkpNdh mkpyq;fSf;fpilapy; ngg;ill; gpizg;G cUthFk;.

49.	tsUk; gy ngg;ill; rq;fpypf;F Gjpa mkpNdh mkpyq;fs; Nru;f;fg;gl;lJk;

50.	m- RNA topNa ,iwNghNrhk; efUk;

51.	Gujj;jpd; Kjw; fl;likg;ghd gy;ngg;ill; rq;fpyp cUthFk;.

52.	,r; nraw;ghL nkhopngau;g;G vdg;gLk;

					  

			   (50 x 03 = 150 Gs;spfs;)
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5 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

5 Mk; tpdhtpw;F guPl;rhu;j;jpfspy; 84.6% MNdhu; 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 150 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;>	 00 - 37 tFg;ghapilapy; 20% 

		 38 - 75 tFg;ghapilapy; 38%
		 76 - 113 tFg;ghapilapy; 36% 

		 114 - 150 tFg;ghapilapy; 6%
MNdhu; Gs;spfisg; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 my;yJ mjid tpl mjpfk; 

ngw;wtu;fs;  42% tPjk; 75 my;yJ mjw;Ff; Fiwthf 

ngw;wtu; 58% MFk;.  

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

 

,
y
F
j
d
;i
k

5Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd  ,yFjd;ik

,t;tpdhtpy; 2 cggpupTfs; fhzg;gLtJld; mtw;wpd; ,yFjd;ik 35% MFk;. ,yFjd;ik $ba gpupT 

(a) MFk;. mjd; ,yFjd;ik 51% MFk;. mt;thNw ,yFjd;ik Fiwe;j cggpupT (b)  MFk;. mjd; 

,yFjd;ik 35% MFk;.
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tpdh 5 MdJ a, b gFjpfisf; nfhz;l fl;Liu tpdhthFk;. gFjp a ,w;Fupa ,yFjd;ik 51% 

MFk;. gFjp b ,w;Fupa ,yFjd;ik 35% MFk;. nkhj;j tpdhitf; fUJk;NghJ guPl;rhu;j;jpfspy;  

20% MNdhu; 37 I tplf; Fiwthd Gs;spfisg; ngw;Ws;sdu;. nkhj;jg;Gs;spapy; 150 Gs;spapy; 
miuthrpf;F mjhtJ 75 tplf; $ba Gs;spfisg; ngw;Nwhu; 42% MFk;. ,t;tpdhtpy; 75% tpl 

mjpfkhd (mjhtJ 114 tplf;$ba Gs;sp) ngw;wtu;fspd; rjtPjk; 6% MFk;. 

gFjp a ,y; Gujj;jpd; mbg;gil ,urhad ,ay;GfisAk;> njhopy;fisak; tpilahf vOJk;NghJ 

Fwpj;j tplaq;fis Kd;itg;gjpy; gpd;jq;fpAs;sjd; fhuzkhf ,g;gFjpf;Fupa ,yFjd;ik 

ruhrupahf mike;Js;sJ. 

,q;F Gujj;jpd; fl;likg;G uPjpapy; ngaupLk;NghJ khztu;fs; Kjd;ik> ,ilepiy> Gilahd 

ehw;gFjpAs;s fl;likg;G vdg; ngaupLtjw;Fg; gjpyhf Kjyhd Gujk;> Jizahd Gujk;> Gilahd 

Gujk;> ehw;gFjpAs;s Gujk; vd vOjpapUe;jhy; Gs;spfs; toq;fg;gltpy;iy.

Gujj;jpd; njhopYf;Fupa cjhuzq;fSf;fhd Gujq;fis ngaupLtjpy; gpd;jq;fpa epiyapy; 

fhzg;gLtjhy; Gs;spfisg; ngWtjw;F guPl;rhu;j;jpfs; Kbahj epiyapy; ,Ue;jdu;. 

,q;F gFjp b ,y; Gujj;njhFg;gpy; RNA ,d; gq;fspg;ig tsq;Ftjw;fhd tpdhtpd; %yk; Gujj; 

njhFg;G nghwpKiw tpgupf;fg;gl;lJ. vdpDk; guPl;rhu;j;jpfs; RNA apd; %d;W tiffspdJk; 

gq;fspg;ig ,il,ilNa Kd;itg;gjw;F Kad;Ws;sdu;. Gujj;njhFg;gpy; gpujpapLk;> nkhopngau;f;Fk; 

RNA gq;fspg;G njhlu;ghf Kd;itf;fg;gl;l tplaq;fs; NghJkhdjhf mikatpy;iy.
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06 Mk; tpdh

6.	 kdpjdpy; FUjpaKf;fk; gw;wp njhFg;G xd;W vOJf.
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1.	 FUjpaKf;fk; vd;gJ FUjpahy; FUjpf; fyd;fspd; Rtu;fspy; Vw;gLj;jg;gLk; mKf;fk;/ tpir

	 (,jpy; ,U $Wfs;)

2.	 RUq;fy; mKf;fk;

3.	 tpupT mKf;fk;

4.	 RUq;fy; mKf;fk; vd;gJ (,jaj;jpd; ,lJ) ,jatiwapd; RUf;fj;jpd;NghJ FUjpapdhy; 		

	 ehbfspy; Vw;gLj;jg;gLk; mKf;fk; MFk;.

5.	 taJ te;j RfNjfpfspy; mJ Vwj;jho 120mm Hg my;yJ 16 kPa MFk;. 

6.	 tpupT mKf;fk; vd;gJ (,jaj;jpd;) ,ja miwfspd; jsu;tpd; NghJ (ehbapy;) FUjpahy; 		

	 Vw;gLj;jg;gLk; mKf;fk; MFk;.

7.	 taJ te;j RfNjfpapy; (rhjhuz) mJ 80 mm Hg my;yJ 11 kPa MFk;.

8.	 FUjpaKf;fk; (nghJthf) 120/80 mm Hg my;yJ 16/11 kPa vd vOjg;gLk;.

9.	 RUq;fy; mKf;fj;jpw;Fk; tpupT mKf;fj;jpw;Fk; ,ilapyhd NtWghL Jbg;G mKf;fk; 		

	 vdg;gLk;.

FUjpaKf;fk; gpd;tUtdtw;wpdhy; khWgLk;.

10.	 taJ 

11.	 ghy;

12.	 ehspd; Neuk;

13.	 njhopw;ghL

14.	 jifg;G / kdntOr;rp epiyfs; (gugug;G/ gak;/ mr;r czu;T/ Nfhgk;/ Neh)

15.	 nka;epiy

FUjpaKf;fk; gy fhuzpfshy; jPu;khdpf;fg;gLfpd;wJ.

16.	 ,ja ntspaPL

17.	 Rw;way; ehbf;Fupa jil

18.	 ,jaj; Jbg;G tPjk;

19.	 FUjpf; fdtsT

20.	 Gd;dhbfspd; RUq;fy;

21.	 Gd;dhbfspd; jsu;T

22.	 ehbr; Rtu;fspd; kPs;jd;ik

23.	 ehsf; FUjp kPl;rp/ ,jaj;jpw;F nfhz;L tug;gLk; FUjpapd; msT (ehsj;jpd; Clhf)
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FUjpaKf;fk; rPuhf;fg;gLtJ

24.	 mKf;f thq;fpfs; (ngU ehbtpy;ypy; rpuRf;Flhtpy;)

25.	 ,urhad thq;fpfs; (rpuR> ngUehb tpy;/ rpw;Wly;fspy;)

26.	 %isapd; cau; ikaq;fs; (ePs;tsa ikatpioak;)

27.	 jd;dhl;rp euk;Gj; njhFjp (gupT/ guhgupT)

28.	 rpWePufq;fs;

29.	 ADH 

30.	 my;l];jNuhd; 

31.	 nudpd; / mQ;rpNahnud;rpd;/ mQ;rpNahnud;rpNdh[d;

32.	 FUjpaKf;fj;jpd; epiyj;jpUf;Fk; cau;T cau; FUjpaKf;fk; vdg;gLk;.

cau; FUjpaKf;fj;jpw;fhd fhuzq;fs;

33.	 cau; cg;G cl;nfhs;if

34.	 ehbr;Rtu; jbg;giljy;/ ehbr;Rtupy; ehupioaq;fs; mjpfupj;jy;

35.	 ehbr;Rtu;fspy; jho; mlu;j;jp ,ypg;NghGujk; gbtiljy;.

36.	 jifg;G

37.	 mw;fNfhy; cl;nfhs;sy;/ Gifj;jy;

38.	 NgUUepiy

cau; FUjpaKf;fj;jpd; tpisTfs;

39.	 khuilg;G/ KbAU JNuhk;;Nghrp]; (fl;bahjy;)

40.	 rpWePuf nraypog;G

41.	 ghupr thjk;/ %isa JNuhk;Nghrp]; (fl;bahjy;)

42.	 FUjpf; fyd;fspd; rpijT/ (cs;) mff;FUjp ntspNaw;wk;.

43.	 (rpy rkaq;fspy;) kuzj;ij Vw;gLj;Jk;.

44.	 FUjpaKf;fj;jpy; epiyj;jpUf;Fk; jho;T jho; FUjpaKf;fk; vdg;gLk;.

jho; mKf;fj;jpw;fhd fhuzq;fs;

45.	 FUjp ,og;G (FUjp ngUf;F)

46.	 cz;zhky; ,Uj;jy;/ jho; Nghriz

47.	 nlq;F FUjpg; ngUf;F fha;r;ry;

jho; FUjpaKf;f tpisTfs;

48.	 rpWePuf nraypog;G

49.	 %is ghjpg;G/ kaf;fk;

50.	 (rpyNtisfspy;) kuzj;ij Vw;gLj;Jk;.

					   
			   (50 x 03 = 150 Gs;spfs;)
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6 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

6 Mk; tpdhtpw;F guPl;rhu;j;jpfspy; 55.6% MNdhu; 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 150 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;>	 00 - 37 tFg;ghapilapy; 62% 

		 38 - 75 tFg;ghapilapy; 32%
		 76 - 113 tFg;ghapilapy; 5% 

		 114 - 150 tFg;ghapilapy; 15%
MNdhu; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 76 my;yJ mjid tplf; $Ljyhf 

ngw;wtu;fs;  6% MFk;. 75 my;yJ mjw;Ff; Fiwthf 

ngw;wtu;fs; 94% MFk;. 

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

    
    

 ,t;tpdhtpw;F tpilaspj;j 

guPl;rhu;j;jpfs; fhl;ba ,yFjd;ik 

18% MFk;.

,
y
F
j
d
;i
k

6Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

 
,J kdpjdpd; FUjpaKf;fk; njhlu;ghf vOJtjw;F toq;fg;gl;Ls;s fl;Liutif tpdhthFk;. 

,t;tpdhtpd; ,yFjd;ik 18% ,w;F FiwthfTs;sJ. 	

,t;tpdhtpw;F ,iaghf;fk;> rPuhf;fk;> foptfw;wy;> flj;Jjy; Mfpa myFfspd; fPo; fw;w tplaq;fisg; 

gFj;Jk; njhFj;Jk; khztu; vOj Ntz;Lk;. ,J cau; rpe;jiz kl;lj;ij kjpg;gpLtjw;F 

jpl;lkplg;gl;l tpdhthFk;. ,jw;F nghJthf vy;yh khztu;fSk; rupahf tpilaspf;ftpy;iy. 

,t;tpdhtpw;F tpilaspf;Fk;NghJ FUjpaKf;fj;ij mwpKfg;gLj;jTk; tptupf;fTk; ngWkhdnkhd;iw 

epakKiwapy; Kd;itf;fTk; KbahJs;sdu;. cjhuzkhf FUjpaKf;fk; 120 / 80 mm Hg vd vOj 

Ntz;Lk;. ,jid gy;NtW FiwfSld; vOjp Gs;spfis ,oe;Js;sdu.  

	 cjhuzk; :- Hg mm vd vOjpapUe;jhy; Gs;sp toq;fg;glkhl;lhJ.

RUq;fy; FUjpaKf;fk;> tpupT FUjp mKf;fg; ngWkhdj;ijf; Fwpg;gpLk;NghJ RfNjfp> taJ 

te;jtupd; vdf; Fwpg;gplhJ vOjg;gl;bUe;jhy; Gs;sp toq;fg;gltpy;iy. RUq;fy; FUjpaKf;fk;> 

tpupT mKf;fk; vd;gtw;Wf;fpilapy; cs;s NtWghL Jbg;G mKf;fk; vdg;gLk; ehbapd; mKf;fk; 

vdf; Fwpg;gplhjtu;fSf;F Gs;sp toq;fg;gltpy;iy. ,J njhlu;ghf khztu;fsplk; fhzg;gLk; 

mwpT NghJkhdjhf mikatpy;iy. 
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njhw;whj Nehahf r%fj;jpy; fhzg;gLk; cau; FUjpaKf;fk; njhlu;ghf khztu;fsplk; cs;s 

mwpT NghJkhdjhf mikatpy;iy. 

FUjpaKf;fk; njhlu;ghf tpguq;fis vOJk;NghJ FUjpaKf;fk; khWgLtjw;fhd fhuzk;> 

FUjpaKf;fj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs; FUjpaKf;f rPuhf;fk;> FUjpaKf;fj;jpw;fhd 

fhuzq;fs;> FUjpaKf;fj;jpd; tpisTfs;> jho;FUjpaKf;fk;> mjw;fhd fhuzk; Mfpatw;iw 

KOikahf Kd;itf;f Ntz;Lk;. ,tw;wpy; rpytw;iw khj;jpuk; Kd;itj;J nkhj;jg; Gs;spfisg; 

ngwKbahJ.
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07 Mk; tpdh

7.	 (a)	 cyfshtpa uPjpapy; xspj;njhFg;gpd; Kf;fpaj;Jtj;ijr; RUf;fkhf tptupf;f.

		

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

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

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

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

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

1' midj;J capuq;fpfSf;Fk; fhgidAk; rf;jpiaAk; toq;fy;.

2' midj;J capuq;fpfSf;Fk; NeubahfNth my;yJ kiwKfkhfNth czit toq;fy;.

3' (capupdkz;lyj;jpYs;s) vy;yh fhw;W thOapu;fSf;Fk; xl;rprid toq;fy;.

4' tspkz;lyj;jpy; O2 ,dJk; CO2 ,dJk; rkepiyia Ngzy;.

5' capu;r;Rtl;L vupnghUl;fis tpepNahfpj;jy;.

		
	 (b)	 xspj;njhFg;gpy; xspapd; gq;fspg;ig tpsf;Ff.

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6.	 xsp> xspj;njhFg;Gf;F rf;jpia toq;Ffpd;wJ.

7.	 xspj;jhf;fq;fspd; NghJ ATP, jho;j;jg;gl;l NADP/ NADPH vd;w tbtq;fspy; rf;jp 	

	 cw;gj;jp nra;ag;gLfpd;wJ.

8.	 xspj;njhFg;Gf;Fupa xspj;jhf;fq;fs;> fl;Gy epwkhiyapd; rptg;G> ePy gpuNjrq;fisg; 	

	 gad;gLj;Jfpd;wd.

9.	 xspj;jhf;fq;fspd;NghJ xspr;rf;jp (Nghw;wd;fs;)> FNshNuhgpy;fspdhYk; 			

	 fuw;wpNdhapl;LfspdhYk; mfj;JwpQ;rg;gLfpd;wd.

10.	 Antenna rpf;fypy; fhzg;gLk;.

11.	 kzpAU nkd;rt;tpy; (ijyf;Nfhapl;L) mike;Js;sJ.

12.	 Antenna  rpf;fyhy; xspr;rf;jp mfj;JwpQ;rg;gLk;.

13. 	 xU jhf;fikaj;jpw;F> FNshNuhgpYf;F flj;jg;gLfpd;wJ.

14. 	 xspj;njhFjpfspy;.

15.	 xspj;njhFjp I ,y; cs;s jhf;fikak; FNshNuhgpy; P700, miyePsk; 700 nm 		

	 ,Ys;s xspia mfj;JwpQ;Rfpd;wJ.

16.	 xspj;njhFjp II jhf;fikak; FNshNuhgpy; P680> miyePsk; 680 nm ,y; cs;s 

	 xspia mfj;JwpQ;Rfpd;wJ.

17.	 xspj;njhFjp II ,y; xsp mfj;JwpQ;Rif> xU ,yj;jpuid cau; rf;jp kl;lj;jpw;F 	

	 cau;j;Jk;.

18. 	 ,e;j mUl;lg;gl;l ,yj;jpud; xU Kjypyj;jpud; thq;fpahy; ifg;gw;wg;gl;L.

19. 	 gy ,yj;jpud; thq;fpfspD}lhff; flj;jg;gLk;.

20. 	 jho; rf;jp kl;lj;ijAila

21. 	 ,r; nrad;Kiwapy; ntspNaw;wg;gLk; rf;jp> ATP I cw;gj;jpahf;Fk;.

22. 	 ,J xspngh];giuNyw;wk; vd miof;fg;gLk;.

23. 	 mNj Ntis xspj;jpUg;g xOq;F (xspg;gFg;G) eilngWk;.

24. 	 kzpAUtpy; 

25. 	 xspj;njhFjp II ,y;
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.............................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

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

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

26.	 GNuhj;jd;fs; 

27. 	 ,yj;jpud;fs;;

28. 	 O2  vd;gd ,jd; tpisthfj; Njhd;Wk;.

29. 	 xspj;jpUg;g xOq;fpd; (xspg;gFg;gpd;) tpisthfj; Njhd;wpa ,yj;jpud;fs;

30. 	 xspj;njhFjp II ,ypUe;J Vw;fdNt tpLtpf;fg;gl;l ,yj;jpud;fis khw;wPL nra;Ak;.

31. 	 xspj;njhFjp I ,Ys;s P700 FNshugpy; %yf;$W mUl;lg;gLk; NghJ.

32.	 mjDila ,yj;jpud;fs; xU Kjypyj;jpud; thq;fpapdhy; Vw;Wf;nfhs;sg;gLk;.

33.	 mJ ,Wjpapy; NtnwhU ,yj;jpud; nfhz;L nry;yy; (flj;Jk;) rq;fpypapD}lhf 		

	 fPo;Nehf;fp mire;J

34. 	 Ijurd; mad;fSld; (ePupd; xspj;jpUg;g xOq;fpy; ,Ue;J/ xspg;gFg;gpypUe;J) 		

	 ,izfpd;wJ.

35. 	 NADPH I Njhw;Wtpf;f.

36.	 xspj;jhf;fq;fspd; NghJ cw;gj;jpahf;fg;gl;l ATP, NADPH vd;gd 

37. 	 CO2 gjpj;jYf;F (xspj;njhFg;gpd; NghJ) gad;gLj;jg;gLfpd;wd.

38. 	 fhNghitj;Nuw;iw cw;gj;jpahf;Ftjw;fhf

								         	           	 38 x 04 = 152 Gs;spfs;
								              Mff;$baJ 150 Gs;spfs;

7 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

7 Mk; tpdhtpw;F guPl;rhu;j;jpfspy; 83% MNdhu; 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 150 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;>	 00 - 37 tFg;ghapilapy; 45% 

		 38 - 75 tFg;ghapilapy; 36%
		 76 - 113 tFg;ghapilapy; 18% 

		 114 - 150 tFg;ghapilapy; 1%
MNdhu; Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 76 my;yJ mjid tplf; $Ljyhf 

ngw;wtu;fs;  19% MFk;. 75 my;yJ mjw;Ff; Fiwthf 

ngw;wtu;fs; 81% MFk;.  

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

    

,t;tpdhtpw;F 2 cggpupTfs; 

fhzg;gLtJld; mtw;wpd; 

,yFjd;ik 50% ,w;F FiwthFk;. 
,yFjd;ik $ba gpupT (a) 
MFk;. mjd; ,yFjd;ik 42% 
MFk;. mt;thNw ,yFjd;ik 

Fiwe;j cggpupT (b) MFk;. mjd; 

,yFjd;ik 27% MFk;. 

 

,
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7Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik
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tpdh 7(a) cyfshtpa uPjpapy; xspj;njhFg;gpd; Kf;fpaj;Jtk; njhlu;ghf Nfl;fg;gl;ljhFk;. ,q;F   
5 tplaq;fs; vjpu;ghu;f;fg;gl;lhYk; khztu;fs; 2 my;yJ 3 tplaq;fis khj;jpuNk vOjpapUe;jdu;. 

vy;yhg; guPl;rhu;j;jpfspdJk; tpilfspy; 'vy;yh fhw;Wtho; mq;fpfSf;Fk; xl;rprid toq;Fk;" 

vdTk; vy;yh mq;fpfSf;Fk; fhgd;> rf;jpia toq;Fk;" vd vOJtjpy; guPl;rhu;j;jpfs; rupahf 

vOj mjpf ftdk; nrYj;jtpy;iy. fl;likg;G tpdhtpy; Neubahd> Kjd;ikahd tplaq;fSf;F 

Gs;sp toq;fg;gl;bUe;jhYk; fl;Liu tpdhtpy; tpsf;fkhd tpil vjpu;ghu;f;fg;gLfpd;wJ. NkYk; 

xspj;njhFg;ghdJ Rtl;L vupnghUs;fs; Njhd;Wtjw;F fhuzk; vd;gij Fiwe;jsthd guPl;rhu;j;jpfNs 

mwpe;J itj;Js;sdu;. xspj;njhFg;gpdhy; jhtuq;fs; cUthf;Fk; Nrjd czT capupfs; ,we;jgpd; 

fhw;wpd;wpa epiyapy; mjpf mKf;fj;jpw;F cl;gl;L ,Wjpapy; gPl; Mf khWfpd;wJ. gpd; mJ epyf;fup> 

fdpa vz;nza;> ngw;Nwhypak; Nghd;w Rtl;L vupnghUs;fshf khWfpd;wd vd tpsq;fpf;nfhs;s 

Ntz;Lk;.

xspj;njhFg;gpy; xspj;jhf;fk; njhlu;ghf b gFjpapy; tpdtg;gl;Ls;s tpdhf;fSf;F khztu;fs; 

fhl;ba ,yFjd;ik 27% MFk;. ,t;tpdhtpw;F tpilaspf;Fk;NghJ khztu;fs; ,g;ghlj;jpy; 

gad;gLj;jf;$lhj nghUj;jkw;w FwpaPLfis tpilahf mspj;jpUe;jdu;. cjhuzkhf ,yj;jpud; vd 

vOJtjw;Fg; gjpyhf  §e¶ vdf; FwpaPLfisg; gad;gLj;jpAs;sdu;. mjpfupf;Fk; vd;gijf; fhl;l  

vd;Dk; FwpaPLfisg; gad;gLj;jpAs;sdu;. 

NkYk; xspj;njhFg;gpd; jhf;f ikakhd tpNrl FNshugpy; %yf;$Wfs; P 680,  P 700 Mfpatw;wpd;  

xOf;fpid khw;wp ngUk;ghyhd guPl;rhu;j;;jpfs; tpilfshf vOjpAs;sdu;. 

NkYk; xspj;jhf;fg; nghwpKiwia tpsf;Ftjw;F FwpaPl;Lg; gha;r;ry; Nfhl;Lg; glq;fis 

mjpf Neuk; nrytopj;J guPl;rhu;j;jpfs; tiue;J tpsf;fpapUe;jdu;. fl;likg;ig tpsf;Ftjw;F 

tupg;glq;fSf;F Gs;spfs; xJf;fg;gl;Ls;sd. nghwpKiwia tpsf;Fk;NghJ tupg;glq;fSf;F 

Gs;spfs; toq;fg;gLtjpy;iy. Gs;sp toq;fg;glhj topg;glj;jpy; cs;slf;fg;gl;l tplaq;fSf;F 

Gs;sp toq;fg;glhjjhfNt fUjg;gLk;.  tupg;glj;jpy; cs;slf;fg;gl;Ls;s tplaq;fis guPl;rhu;j;jpfs; 

kPz;Lk; mjid tpsf;fhjjhy; khztu;fs; Gs;spfis ,oe;Js;sdu;.

xspj;njhFg;Gr; nrad;Kiw vy;yh khztu;fSk; mwpe;Js;s tplakhapDk; mjid vOj;J tbtpy; 

tpsf;Fk; Mw;wy; FiwthfTs;sjhy; Gs;spfis ,oe;Js;sdu;.

 

Gs;spj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;s rpy tplaq;fis KOikahf vOjhjjhy; Gs;spfs; KOikahf 

fpilf;ftpy;iy. 

fle;jfhy tpdhj;jhs;fspy; toq;fg;gl;Ls;s tpilfis kddk; nra;J vOJtjw;F Kaw;rp 

nra;Js;sdu;. tpilfis tpsf;fkhf vOj Kbahik> nghJthf vy;yh khztu;fspdJk; Fiwthf 

mike;Js;sJ.

tpdh Kd;itf;fg;gl;Ls;s Kiw khWk;NghJ mjw;Fupa jdpj;Jtkhd tpilfis Kd; itf;Fk; 

Mw;wy; ,y;yhjJ ngUk; FiwahFk;.
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08 Mk; tpdh

8.	 (a)	 capu;g;gy;tifik vd;gjhy; fUjg;gLtJ ahJ vd;gij tpsf;Ff. 

		

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

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

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

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

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

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

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

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

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

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

1'  mJ capuq;fpfspilNa fhzg;gLk; khww;jfthFk;.

2' 	epyj;Jf;Fupa> flYf;Fupa kw;Wk; ePu;r;R+ow; njhFjpfspy; fhzg;gLfpd;wJ.

	 gy;tifikapd; $Wfs; 

3'  gpwg;Gupikg; gy;tifik.

4'  mq;fpfspd; xU jdp ,dj;jpDs; fhzg;gLk; gpwg;Gupik khww;jfthFk;.

5'  ,dg; gy;tifik

6'  xU R+ow;nwhFjp rhfpaj;jpDs; ,dq;fspilNa fhzg;gLk; gd;ik.

7'  R+ow;nwhFjpg; gy;tifik vdg;gLtJ

8'  capUyfpy; NtWgl;l thoplq;fs;> capu;thOk; rhfpaq;fs;> Rw;whly; 			 

	 nrad;Kiwfs; MFk;.
	

					   

	 (b)	 capu;g;gy;tifikapd; ,og;gpd; fhuzq;fisg; gl;baw;gLj;Jf.

		

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

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

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

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

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

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

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

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

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

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

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

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

9. 	 jiu Jz;lhlg;gly; 

10.	 thoplj;jpd; ,og;G

11.	 gue;jstpy; fhL ntl;b mfw;wy;/ fhlopj;jy;.

12.	 tptrha eltbf;iffSf;F 

13.	 ifj;njhopy;

14.	 kdpjf; FbapUg;Gfs; 

15. 	me;epa ,dq;fs; GFj;jg;gly;

16.	 khriljy;.

17.	 jhtu> tpyq;F ,dq;fspd; kpif Efu;T

18.	 cyfshtpa fhyepiy khw;wk;

19.	 tptrhaj;jpdhy; Vw;gLk; gpwg;Gupik mupg;G (ghuk;gupa tu;f;fq;fs; ,lg;ngau;T 		

	 nra;ag;gLtjdhy;)

		

	 (c)	 Njrpa kl;lj;jpYk; cyfshtpa kl;lj;jpYk; capu;g;gy;tifikiaf; fhg;gjw;F Nkw;nfhs;sg;gLk; 	

		  eltbf;iffisr; RUf;fkhf tptupf;Ff.

		

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

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

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

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

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

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

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

20.	 fhg;G eltbf;ifapd; gpujhd Nehf;fkhtJ> ,ad;wtiuapy; ePz;l fhyj;jpw;F 

	 $Ljyhd ,dq;fspd; gpioj;jiy cWjpg;gLj;jy;.

21.	 moptiltjw;fhd Mgj;ij vjpu;Nehf;fpAs;s ,dq;fis tpNrlkhfg; ghJfhj;J

22.	 mtw;wpd; njhlu;r;rpahd epiyngWifiaAk; ,dg;ngUf;fj;ijAk; cWjpg;gLj;jf; 		

	 $ba eltbf;iffis Nkw;nfhs;sy;.

23.	 cs; epiyf; fhg;G

24. 	 ntsp epiyf; fhg;G
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.............................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

cs; epiyf; fhg;G

25.	mtw;wpd; ,aw;if thoplj;jpy; capu;g;gy;tifikapd; VjhtJ $W, ,dk;/ 			 

	 gpwg;Gupikf;Fupa/ R+ow;nwhFjp vd;gtw;wpd; fhg;G.

26.	(,aw;ifahd thoplj;jpy;) ,dg;ngUf;fj;Jf;fhd trjpfis mspj;jy;.

27.	Nghjpasthd ngupa Fbj;njhifAk;.

28.	NghJkhd> nghUj;jkhd thoplg;gug;gsTk; cWjpg;gLj;jg;gly; Ntz;Lk;.

cs; epiyf; fhg;G Kiwfs;

29. ghJfhf;fg;gl;l gpuNjrq;fs;/ kdpj kw;Wk; capu;f;Nfhs xJf;fq;fs;.

30. ruzhyaq;fs;/ Njrpa g+q;fhf;fs;

31. ,dq;fspd; kPs; GFj;Jif (,aw;ifahd thoplj;jpy;)

ntspepiyf; fhg;G

32. ,dq;fs;/ capu;g;gy;tifikapd; VjhtJ $wpd; fhg;G.

33.	,aw;if thoplq;fSf;F ntspNa

34.	,aw;ifahd thoplq;fSf;F xj;j epge;jidfs; toq;fg;gly;/ rkkhd 

	 epiyikfis rpwg;ghf cUthf;fy;.

35.	,dg;ngUf;fk;> epiyngWif vd;gd cWjpg;gLj;jg;gly;.

ntspepiyf; fhg;G Kiwfs;

36. jhtutpaw; g+q;fh 

37.	tpyq;fpaw; g+q;fh/ Mik nghupg;gfq;fs;

38.	guk;giuayF tq;fpf; fsq;fs;/ tpj;J tq;fpfs;/ %yTapu; KjYU ikaq;fs;/ 			 

	 gpwg;Gupik %yts ikaq;fs;.

39.	gw;wg;gl;l epiyapy; tpUj;jp nra;jy;/ nraw;if Kiwapy; tpUj;jp nra;jy;.

	

capu;g;gy;tifik fhg;Gld; njhlu;ghd rl;lq;fs;> rkthaq;fs;

40.	Mgj;jpw;Fs;shd tdtpyq;F> jhtu ,dq;fspd; ru;tNjr tu;j;jfk; njhlu;ghd rkthak;.

41.	CITES ,d; Nehf;fk; tdtpyq;Ffs;> jhtuq;fs; vd;gtw;wpd; ru;tNjr tu;j;jfk;> 			

	 mtw;wpd; epyTifia mr;RWj;jYf;F cs;shf;fhjpUf;fr; nra;jy;.

42. capu;g;gy;tifik rkthak;

43.	,jd; Fwpf;Nfhs;fshtd capu;g;gy;tifikf; fhg;G 

44.	mjd; $Wfspd; ePbj;J epiyngWk; gad;ghL 

45.	ghuk;gupa tsq;fspypUe;J fpilf;Fk; gad;fis epahakhfTk; rkkhfTk; gfpu;e;J  

  	nfhs;sy; vd;gdthFk;.
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.............................................................................................................................................

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

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

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

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

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

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

46.	 RAMSAR rkthak;

47.	 ru;tNjr Kf;fpaj;Jtk; tha;e;j <uepyq;fisf; fhg;Gr; nra;tJld; njhlu;ghdJ. 		

	 (<ukhd thoplq;fisf; fhg;gJld; rk;ge;jg;gl;lJ Fwpg;ghf ePu;f;Nfhop)

48. 	 tpyq;Ffs;> jhtuq;fs; ghJfhg;Gr; rl;lk;/ Xbdd;];

49.	 ,yq;ifapy; tpyq;Ffs;> jhtuq;fs; vd;gtw;iwg; ghJfhf;f cUthf;fg;gl;lJ.

50.	 Njrpa xJf;Ffs;> ruzhyaq;fs; vd;gtw;iw epWtp> mit njhlu;ghd 			 

	 tptfhuq;fisf; ifahs;tjw;F ,lkspf;Fk;.

	 VjhtJ 50 x 03 = 150 Gs;spfs;

8 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

tpdh 8 ,idj; njupT nra;j guPl;rhu;j;jpfspd; rjtPjk; 
68.3% MFk;. ,t;tpdhtpw;fhd nkhj;jg;Gs;sp 150 
MFk;.  

,jpy;>	 00 - 37 tFg;ghapilapy; 54% 

		 38 - 75 tFg;ghapilapy; 34%
		 76 - 113 tFg;ghapilapy; 11% 

		 114 - 150 tFg;ghapilapy; 1%
MNdhu; Gs;spfisg; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 my;yJ mjid tplf; $Ljyhf  

Gs;spfisg; ngw;wtu;fs;  12% MFk;. 75 ,id tplf; 
Fiwthf ngw;wtu;fs; 88% MFk;.  

tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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8Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

,t;tpdh 3 cggpupTfisf; nfhz;lJld; ,k;%d;W cggpupTfspdJk; ,yFjd;ik 35% tplf; FiwthFk;. 
,yFjd;ik $ba cggpupT (b) MtJld; mjd; ,yFjd;ik 33% MFk;. cggpupT (c) ,d; ,yFjd;ik 
FiwthFk;. mjd; ,yFjd;ik 24% MFk;. 
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ghlj;jpl;lj;jpy; 12 MtJ myfhd #oypaypd; fPo; tpdtg;gl;Ls;sJ fl;Liutif tpdhthFk;. ,J 

%d;W gFjpfisf; nfhz;ljhFk;. 

gFjp (a) capu; gy;tifik vd;Dk; vz;zf;fU njhlu;ghf tpsf;Fk; tpdhthFk;. ,t;tpdhtpd; 

,yFjd;ik 28% MFk;. capu;gy;tifik njhlu;ghd rupahd tpsf;fk; ,y;yhik ,t;thW 

,yFjd;ik Fiwtjw;Ff; fhuzkhf mike;jJ. gpwg;Gupik> ,dg;gy;tifik> #ow;nwhFjp 

gy;tifik Fwpg;gplg;gl;bUe;jhYk; mtw;iw tptupg;gjw;F guPl;rhu;j;jpfs; jtwpAs;sdu;. 

gFjp (b) ,y; capu;gy;tifik moptpw;fhd fhuzk; tpdtg;gl;Ls;sJ. mjd; ,yFjd;ik 33% 

MFk;. ,J njhlu;ghf Mrpupau; topfhl;bapy; Fwpg;gplg;gl;bUg;gjhy; Fwpj;jsthd guPl;rhu;j;jpfs; 

tpilaspf;f fhuzkhf mike;Js;sJ. 

gFjp (c) ,d; ,yFjd;ik 24% MFk;. capu;g;gy;tifik fhg;gpd; Nehf;fk; njhlu;ghf khztu;fs; 

rupahd tpsf;fj;ijg; ngw;wpUf;ftpy;iy. ,jdhy; khztu;fs; Gs;spfis ,oe;Js;sdu;. 

NkYk; capu;gy;tifik fhg;G njhlu;ghd rl;lq;fs; rkthaq;fshd CITES, capu;gy;tifik 

njhlu;ghd rkthaq;fs; RAMSAR, jhtuk;> tpyq;F fhg;Gr;rl;lk; njhlu;ghd tptukhd tplaq;fs; 
Kd;itf;fg;glhjJ nghJthd FiwghlhFk;.

cs;epiyf;fhg;G> ntspepiyf;fhg;G njhlu;ghd tpsf;fq;fis khwp tpsq;fpajhy; khztu;fs;  

Gs;spfis ,oe;Js;sdu;.

,t;tpdhtpw;F Fiwthd Gs;spfisg; ngWtjw;F capu;g;gy;tifik vz;zf;fU njhlu;ghd 

Nghjpa tpsf;fk; ,y;yhjNj fhuzkhFk;. ghlkhf;fp tplaq;fis Kd;itf;f Kide;Js;sdu;. 

capu;g;gy;tifikapd; gpujhd $Wfs; 3 fhzg;gLtJld; xt;nthU $wpw;Fk; Fwpj;j tpsf;fk; 

toq;fg;gl Ntz;Lk; vd;gijg; guPl;rhu;j;jpfs; mwpe;jpUf;ftpy;iy. 

,t;tpdhTf;F Fiwe;j Gs;sp ngw;wikf;fhd fhuzk; ,t;tpdhTld; njhlu;ghd tplaq;fs; ,Wjp 

myfhf cs;sJk; fhuzkhf ,Uf;fyhk;.     
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09 Mk; tpdh

9.	 (a)	 kPsr; Nru;f;iff;Fupa DNA njhopDl;gk; vd;why; vd;d?

		

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

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

1'  ntt;NtW ,dq;fspypUe;J ngwg;gl;l DNA %yf;$Wfis ,izj;jy;.

2'  nraw;gLk; jdp DNA %yf;$iw Njhw;Wtpg;gjw;fhf.

(b)	 gad;ghLs;s tpyq;Fg; Gujk; xd;iw cw;gj;jp nra;af;$ba kPsr;Nru;f;iff;Fupa gw;wPupaj;jpd; 

cw;gj;jpapy; <LgLk; gpujhd gbfis tptupf;f.

	

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

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

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

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

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

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

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

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

3.	 gad;ghLs;s Gujj;ij Njhw;Wtpf;Fk; tpyq;Fg;guk;giuayif ,dq;fhZjy;.

4.	 tpyq;F %yj;jpypUe;J DNA Ig; gpupj;njLj;jy;.

5.	 tPo;gbthf;fiyg; gad;gLj;jp DNA I Ntwhf;fy;. 

6.	 ikaePf;fy;/ mlu;j;jpg; gbj;jpwd; ikaePf;fy;. 

7.	 nw];upf;~d; vd;Nlhepa+f;fpspNa]; nehjpaj;ijf; nfhz;L DNA I Jz;Lfshf ntl;ly;.

8.	 n[y; kpd;dak; %yk; DNA Jz;Lfis Ntwhf;fy;.

9.	 xU DNA  JUTNfhy; (Probe) Ig; gad;gLj;jp Ntz;ba DNA Jz;il ,dq;fhZjy;.

10.	 nghUj;jkhd xU gw;wPupahit (mtw;wpd; FopaTUtpy; rpwpa tl;l DNA %yf;$Wfs; 	

	 nfhz;l) njupT nra;jy;.

11.	 xU gpsh];kpl;ilf; nfhz;l 

12.	 mwpag;gl;l Ez;Zapu;nfhy;ypfSf;F vjpu;g;gpay;Gila guk;giuayFfs;/ vjpu;g;Gj; 		

	 jd;ik 	 nfhz;l 

13.	 E. coli gw;wPupah nghJthf gad;gLj;jg;gLk;.

14.	 gw;wPupah gpsh];kpl; DNA fhtpahfj; njhopw;gLk;/ tpyq;F guk;giuayif tpUe;Jtoq;fp 	

	 fyj;jpw;Fs;;/ gw;wPupahtpw;Fs; fhTk;

15.	 ikaePf;fy; %yk; gpsh];kpl; Ntwhf;fg;gly;.

16.	 n[y; kpd;dak; %yk; jdpahf;fg;gly;.

17.	 jdpahf;fg;gl;l gpsh];kpl;il mNj nw];upf;~d; vd;Nlhepa+f;fpypNa]; %yk; ntl;ly;.

18.	 jdpahf;fg;gl;l DNA Jz;Lfs; (tpyq;F %yj;jpypUe;J) gpsh];kpl;fSld; fyf;fg;gLk;/ 	

	 gpsh];kpl;bDs; GFj;jg;gLk;.

19.	 DNA ypNf]; nehjpaj;ij cgNahfpj;J DNA Jz;L gpsh];kpl;Lld; ,izf;fg;gLk;.

20.	 kPsr;Nru;f;if gpsh];kpl;il Njhw;Wtpg;gjw;F

21.	 kPsr;Nru;f;if gpsh];kpl;Lfs; gw;wPupah fyq;fspDs; cl;GFj;jg;gly;.

22. 	khw;w Kiwapdhy;

23.	 rKjhaq;fis Njhw;Wtpg;gjw;F kPsr;Nru;f;if gw;wPupah tsu;g;Gr; nra;ag;gl;L  

24.	 mjpf vz;zpf;ifAila gw;wPupah Kistif (tpyq;Fg; guk;giuayfpd;) 			 

	 cUthf;fg;gLk;.
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.............................................................................................................................................

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

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

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

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

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

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

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

25.	 ntw;wpfukhf khw;wk; nra;ag;gl;l rKjhaq;fs; ,dq;fhzg;gly;.

26.	 fhtp/ gpsh];kpl;bdhy; fhtg;gLk; vjpu;g;Grf;jp nfhz;l milahsg;gLj;Jk; 		

	 guk;giuayFfisg; gad;gLj;jp 

27. 	 Nju;T Clfj;jpy;

28.	 cgNahfkhd tpyq;Fg;Gujq;fs; kPsr;Nru;f;if gw;wPupahtpdhy; cw;gj;jp nra;ag;gLk;.

29. 	 cjhuzk;:- kdpj ,d;Rypd;

30. 	 kdpj tsu;r;rp XNkhd;/ kdpj FUjp ciwjw;fhuzpfs;

	 vitNaDk; 02 cjhuzq;fs;

										        
(30 x 05 – 150 Gs;spfs;)

9 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

 
tpdh 9 ,w;F 28.7% Md guPl;rhu;j;jpfspy;  

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 150 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;>	 00 - 37 tFg;ghapilapy; 60% 

		 38 - 75 tFg;ghapilapy; 34%
		 76 - 113 tFg;ghapilapy; 6% 

		 114 - 150 tFg;ghapilapy; 0%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 113 ,w;F Nkyhf ve;jg; guPl;rhu;j;jpfSk; 

Gs;spfisg; ngwtpy;iy. ,t;tpdhtpw;F 75 my;yJ 

mjidtplf; Fiwthfg; Gs;sp ngw;wtu;fs;  94% 

MFk;.  

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

	      

,t;tpdhtpy; 2 cggpupTfs; 

fhzg;gLtJld; mtw;wpd; 

,yFjd;ik 20% MFk;. 

,yFjd;ik $ba gpupT (a) 
MFk;. mjd; ,yFjd;ik 20% 
MFk;. mt;thNw ,yFjd;ik 

Fiwe;j gpupT (b)  MFk;. mjd; 

,yFjd;ik 13% MFk;. 
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9Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik
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9 Mk; tpdhthdJ kPs;Nru;f;if DNA njhopDl;gk; njhlu;ghdjhFk;. ,t;tpdhtpw;F guPl;rhu;j;jpfs; 

tpilaspj;Js;s a gFjpf;Fupa ,yFjd;ik 20% MFk;. gFjp b ,w;Fupa ,yFjd;ik 13% MFk;. 

gFjp a ,y; kPs;Nru;fif DNA njhopDl;gj;ij tiutpyf;fzg;gLj;Jjy; vjpu;ghu;f;fg;gl;lhYk; 

mjid guPl;rhu;j;jpfs; rupahf tpsq;fpf; nfhs;stpy;iy. ,jdhy; Fiwe;j Gs;spfisg; ngw;Ws;sdu;. 

,jw;fhd tiutpyf;fzk; Mrpupau; topfhl;bapy; cs;slf;fg;gl;Ls;sJ. gFjp b ,y; nra;Kiwapy; 

gad;gLj;Jtjw;fhd mwpT gupNrhjpf;fg;gl;lJ. kPs;Nru;f;if DNA njhopDl;gk; nghwpKiw njhlu;ghf 

khw;W Kiwapy; tpdtg;gl;Ls;sjd; fhuzkhf tpdhit tpsq;fpf; nfhs;shJ tpilaspj;Js;sdu;. 

,t;tpdhitj; njupT nra;jtu;fs; kpff; FiwthfNt cs;sdu;. ,g;ghlk; njhlu;ghd mwpT kpff; 

Fiwthf ,Ug;gNj Gs;spfs; kpff; Fiwthf ngw;Ws;sikf;Ff; fhuzkhFk;.

NkYk; DNA kPs;Nru;f;if njhopDl;gk; njhlu;ghd KOikahd nrad;Kiw njhlu;ghf guPl;rhu;j;jpfs; 

ftdk; nrYj;jtpy;iy. ,t;thwhd ghlq;fs; MokhfTk; njspthfTk; tpsq;fg;gLj;jg;gl;bUg;gJ 

mtrpakhFk;. ghlrhiy kl;lf; fzpg;gPl;by; ,t;thwhd  tpdhf;fisr; Nru;j;Jf; nfhs;tJ mtrpakhFk;. 

Power Point  %yk; Kd;itj;jiy Nkw;nfhz;lhy; khztu;fs; ,yFthf tpsq;fpf;nfhs;tu;.
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10 Mk; tpdh 

10.	(a)	 gpd;tUtd gw;wp rpW Fwpg;Gfis vOJf.

		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.	 ,it GwQ;Ruf;fpd;w Rug;gpfs;

2.	 %d;W gpujhd Nrhbfs; 

3.	 fd;dTkpo;ePu;r;Rug;gpfs;

4.	 nrtpf;Foha; tha;f;F rw;WfPo; (Kfj;jpd; xt;nthU gf;fj;jpYk;)mike;Js;sJ. 

5.	 rpGff;fPOs;sRug;gpfs;

6.	 jhilf;Nfhzj;jpw;F fPohf (Kfj;jpd; xt;nthU gf;fj;jpYk;) mike;Js;sJ.

7.	 ehTf;Ff;fPohdRug;gpfs;

8.	 tha;j;jsj;jpy; Nky;/ rpGff;fPohdRug;gpfSf;F Kd;GwkhfTk; 

9.	 (NkYk;) gy rpwpa Rug;gpfs; 

10.	 tha;f;Fopiar; R+og; gue;jpUf;Fk;/ tha;f;Fop Nkyzpapy;

11.	 tpy;iyaj;ij (ehu;j;jd;ikahd) nfhz;lJ.

12.	 gy rpWNrhizfisAk; cilaJ.

13.	 rpWNrhizfs; acini fshy; / Rug;Gf; fyq;fshy; Mf;fg;gl;lJ.

14.	 (ckpo;ePu;r;Rug;gpf;fhd;fs;) tha;f;FopapDs; jpwf;Fk;.

15.	 ckpo; ePiur; Ruf;Fk;

16.	 Rug;G jd;dhl;rpahd fl;Lg;ghl;Lf;Fs; ,Uf;Fk;. 

17.	 gupT euk;Gj;njhFjpapd; J}z;ly; ckpo;ePu;r;Rug;ig epNuhjpf;Fk;.

18.	 guhgupT euk;Gj; njhFjpapd; J}z;ly; ckpo;ePu;r;Rug;ig mjpfupf;Fk;.

19.	 czT thapy; ,Uf;Fk;NghJ Ruj;jy; eilngWk;.

20.	 (NkYk;) czitf; fhz;gJ/ kzk;/ czT gw;wpa epidT> ckpo;ePu;r;Rug;gpfis/ 		

	 ckpo;ePu; Ruj;jiyj; J}z;Lk;.

													             (20 tplaq;fs;)

	 (b)	 Ez;Zapupdtpaypy; gad;gLj;jg;gLk; fpUkpaopj;jy; Kiwfs;  

		

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

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

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

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

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

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

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

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

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

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

1.	 midj;J fz;zhb cgfuzq;fSk;

2.	 tsu;g;G Clfq;fSk; 

3.	 ,lkhw;Wk; Crpfs;/ fpUkp GFj;Jk; CrpfSk; fpUkpaopf;fg;gly; Ntz;Lk;.

4.	 fpUkpaopj;jy; vd;gJ nfhy;Yjy;/ mopj;jy;/ mfw;wy; 

5.	 Ez;zq;fpfspd; midj;J tbtq;fisAk; tpj;jpfisAk; 

6.	 fz;zhb cgfuzq;fs; (ngj;jpupf; fpz;zq;fs;> Fohapfs;) R+lhd fhw;iwf; nfhz;l 	

	 fdyLg;ig/ cyu; ntg;gj;ij nfhz;L fpUkp mopf;fg;gLk;.

7.	 160oC apy;

8.	 1-2 kzpj;jpahyj;jpw;F 

9.	 fpUkp GFj;Jk; jlq;fs;/ ,lkhw;Wk; Crpfs; jpwe;j Rthiyapy;.



- 70 -
f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2013
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.............................................................................................................................................

10.	 tsu;g;G Clfk; <u ntg;gj;ij nfhz;L fpUkpaopf;fg;gLk;.

11.	 mKf;ftLfydpy;

12.	 mKf;fg;gl;l ePuhtpapy; 

13.	 15 ,whj;jy;/ rJu mq;Fyj;jpy;

14.	 121oC apy;

15.	 15 epkplq;fSf;F 

16.	 ntg;gkhWkpay;G nfhz;l jputq;fs;

17.	 nkd;rt;T tbfisf; nfhz;L fpUkpaopf;fg;gLk;.

18.	 Jisg;gUkd; 0.45 µm

													             (18 tplaq;fs;)

	 (c)	 ,yq;ifapy; kiyrhu;e;j fhLfs;
 

		

.............................................................................................................................................
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•	 ,uz;Ltif

1.	 jho; kiy rhu;e;j 

2.	 cau; kiy rhu;e;j 

3.	 kiyrhu;e;j fhLfs; 900m f;F Nkyhd cauj;jpy; fhzg;gLk;.

4.	 tUlhe;j kiotPo;r;rp cau;thdJ/ 900mm f;F Nkw;gl;lJ

•	 jhtu tu;f;fk;

5.	 vd;Wk; gr;irahd 

6.	 gilnfhs;sy; njsptw;wJ / Kidg;gw;wJ

7.	 ntspg;gLk; kuq;fs; fhzg;glhJ.

8.	 kuq;fs; fLikahd fhw;iw vjpu;nfhs;s Ntz;bAs;sd. 

9.	 mbkuq;fs; KWf;fhdit.

10.	 ,iyf;fd;fshy;/ ghrpfshy; %lg;gl;bUf;Fk;.

11.	 kuq;fs; mjpfsT fpisfis nfhz;bUf;Fk;.

12.	 fPo;;tsu;r;rp neUf;fkw;W fhzg;gLk;.	

				    (12 tplaq;fs;)
				  

20 + 18 + 12 = 50 Gs;spfs;

									             (50 x 03 = 150 Gs;spfs;)
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10 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

10 Mk; tpdhtpw;F 68.5% Md guPl;rhu;j;jpfs; 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 150 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;>	 00 - 37 tFg;ghapilapy; 53% 

		 38 - 75 tFg;ghapilapy; 41%
		 76 - 113 tFg;ghapilapy; 5% 

		 114 - 150 tFg;ghapilapy; 1%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 my;yJ mjid tplg; $baGs;sp 

ngw;wtu;fs;  6% MFk;. 75 my;yJ mjidtplf; 

Fiwthfg; ngw;wtu;fs;  94% MFk;. 

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

,t;tpdhtpy; 3 cggpupTfs; 

fhzg;gLtJld; mtw;wpd; 

,yFjd;ik 34% MFk;. 

,yFjd;ik $ba gpupT b 
MFk;. mjd; ,yFjd;ik 

34% MFk;. mt;thNw 

,yFjd;ik Fiwe;j gpupT 

c  MFk;. mjd; ,yFjd;ik  

12% MFk;.

,
y
F
j
d
;i
k

 

10Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

10 Mk; tpdh rpWFwpg;G vOJk; tpdhthFk;. ,J a, b, c vd;Dk; 3 gFjpfisf; nfhz;lJ. a ,w;Fupa 
,yFjd;ik  19% ck; b ,w;Fupa ,yFjd;ik 34% ck; c ,w;Fupa ,yFjd;ik 12% MFk;. 

gFjp a kdpjdpd; ckpo;ePu;r;Rug;gpAld; njhlu;ghdJ. ,r;Rug;gpapd; mikg;G> miktplk;> Rug;G 

euk;gpdhy; vt;thW fl;Lg;gLfpd;wJ Mfpait njhlu;ghd tplaq;fis Kd;itj;jpUf;f Ntz;Lk;. 

vdpDk; ,t;thW Kd;itf;fhjjhy; khztu;fs; Gs;spfis ,oe;Js;sdu;.

gFjp b ,y; fpUkpaopj;jy; nrad;Kiwj; njhlu;ghf guPl;rhu;j;jpfs; tpilfisr; rupahf  

Kd;itf;fhjjhy; Fiwthd kl;lj;jpy; Gs;spfisg; ngw;Ws;sdu;. 

gFjp c ,yq;ifapYs;s kiyf; fhLfs; njhlu;ghdJ. kiyf;fhLfs; gw;wp ghl cs;slf;fj;jpy; 

cs;slf;fg;gl;bUe;jhYk; ,J njhlu;ghff; fw;f Ntz;ba tplaq;fs; gw;wp guPl;rhu;j;jpfSf;F 

njspthf Fwpg;gplg;glhjjhy; ,yFr; Rl;b Fiwtile;Js;sJ. ,t;thwhd ghl cs;slf;fq;fspd; 

Mok; njhlu;ghf Mrpupau;fSf;F njspTgLj;jg;gly; Ntz;Lk;. 
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2.2.3 tpdhj;jhs; II ,w;F tpilaspj;jy; njhlu;ghd KO mtjhdpg;Gfs; KbTfs; kw;Wk; MNyhridfs; :

-13-

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

Biology - Paper II (Part A)

Facility Indices of Parts and Sub parts 
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f.ngh.j. (c.ju)g; guPl;ir - 2013
09 - capupay; - tpdhj;jhs; II   
tpdhf;fSf;fhd ,yFjd;ik 

tpdh ,yf;fk;

,
y
F
j
d
;i
k

  		

	 A gFjpapYs;s mikg;Gf; fl;Liu fl;lha tpdhf;fs; ehd;fpDs; mjpf ,yFjd;ikia fhl;Lk; 

tpdh ehd;fhk; tpdhthFk;. B gFjpapYs;s fl;Liu tpdhf;fSs; mjpf ,yFjd;ikahd 68% ,id 

fhl;LtJ 5 Mk; tpdhthFk;. mt;tpdhitNa B gFjpapy; mjpf vz;zpf;ifahd guPl;rhu;j;jpfs; njupT 

nra;Js;sdu;. Vida fl;Liu tpdhf;fs; vy;yhtw;wpdJk; ,yFjd;ik 50% ,w;Fk; FiwthFk;. 9 Mk; tpdh 

,yFjd;ikahd 20% ,idf; fhl;LtJld;> Fiwthd guPl;rhu;j;jpfs; njupTnra;j tpdh ,JthFk;.

   

	 khztu;fSf;F mjpf tpsf;fkw;w fbdkhd myFfisf; fz;lwpe;J  fw;wy; fw;gpj;jy; nraw;ghl;bid 

tpUj;jp nra;tJld; tpil vOJtjw;fhd gapw;rpfisAk; khztu;fSf;F toq;fp mt;tpilfisf; 

fye;Jiuahb  gpiofisAk; FiwfisAk; Rl;bf;fhl;Ltjd; Clhf capupay; ghlj;jpd; milT kl;lj;jpid 

cau;tilar; nra;a KbAk;.
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gFjp  III

3.0	 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;

 

1.	 tpdhj;jhspYs;s mbg;gil mwpTWj;jy;fis ed;whf thrpj;J tpsq;fpf; nfhs;sNtz;Lk;. 

xt;nthU gFjpfspYk; vj;jid tpdhf;fSf;F tpilaspf;f Ntz;LnkdTk; ve;j tpdhf;fs; 

fl;lhakhdJ vdTk;> vt;tsT Neuk; toq;fg;gl;Ls;sJ Nghd;w tplaq;fs; kPJ ftdk; nrYj;j 

Ntz;Lk;. tpdhf;fis ed;whf thrpj;J njspthf tpsq;fp tpdhitj; njupTnra;a Ntz;Lk;.  

2.	 guPl;rhu;j;jpfspd; Rl;nlz;iz tpilj;jhspd; vy;yhg; gf;fq;fspYk; cupa ,lj;jpy; vOj 

	 Ntz;Lk;.

3.	 tpdh ,yf;fk;> mjd; cggpupTfisj; njspthff; Fwpg;gpl Ntz;Lk;.

4.	 tpdtg;gl;Ls;s Kiwf;F Vw;g ju;f;fuPjpahfTk;> gFg;gha;e;Jk; tpilfis Kd;itf;f Ntz;Lk;.

5.	 FWfpa tpil vOj Ntz;ba ,lq;fspy; tpgupj;J vOJtijj; jtpu;f;f Ntz;Lk;. tpgupj;J vOj 	

	 Ntz;ba ,lq;fSf;F FWfpa tpilfis vOjf; $lhJ.

6.	 rupahfTk; njspthfTk; tpilfis vOJ Ntz;Lk;. 

7.	 tpdhj;jhs; I  ,y; kpfr; rupahd njupit Nju;e;njLf;f Ntz;Lk;. njspthd xU Gs;sbia 

	 khj;jpuk; toq;fg;gl;l fl;lj;jpDs; ,l Ntz;Lk;. 

8.	 tpdhj;jhs; II  gFjp A ,y; cs;s mikg;Gf; fl;Liu tpdhf;fSf;F tpilaspf;Fk;NghJ toq;fg;gl;l 

Neuj;ij Kfhikj;Jtk; nra;J ehd;F tpdhf;fSf;Fk; tpilaspf;f Ntz;Lk;. gpujhd tpdhtpd; 

fPOs;s cggpupTfs; midj;ijAk; ed;whf thrpj;J> xt;nthU cggpupTf;Fk; cupa tpilfis 

kl;Lk; vOjTk;. 

9.	 tpdhj;jhs; II gFjp B ,y; cs;s fl;Liu tpdhf;fSf;F tpilaspf;f Ntz;ba Neuj;ij 

Kfhikj;Jtk; nra;J Fwpg;gpl;l vz;zpf;ifahd tpdhf;fSf;F tpilaspf;f Kaw;rpf;f 

Ntz;Lk;. 

10.	 tpdhj;jhs; II ,y; gFjp B ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ xt;nthU tpdhtpw;Fk;  

	Gjpa gf;fj;ijj; njupT nra;a Ntz;Lk;.   

11.	 tpilnaOJtjw;F ePy my;yJ fWg;G ik Ngdhit khj;jpuk; gad;gLj;j Ntz;Lk;. NtW epw 

ik Ngdhf;fis gad;gLj;j Ntz;lhk;. 
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tpNrl mwpTWj;jy;fs;

fl;Liu

 
1.	 tpdhit thrpj;J ed;F tpsq;fpf; nfhs;s Ntz;Lk;.

2.	 tpsq;fpf; nfhz;l gpd;du;. vOjNtz;baijj; njhFj;Jf; nfhs;tjw;F Fwpj;j Neuj;ij 

nrytopf;f Ntz;Lk;.

 

3.	 Njitaw;wij vOjhky; Njitahdtw;iwj; njspthfTk; vy;yh tplaq;fSk; cs;slf;fpajhfTk; 

vOj Ntz;Lk;. Njitaw;w tplaq;fis vOJtjd; %yk; ehd;F tpdhf;fSf;Fk; vOjNtz;ba 

Neuk; Nghjhj epiy Njhd;Wk;. ,jdhy; mNefkhd khztu;fs; %d;W tpdhf;fSf;F khj;jpuNk 

tpilaspf;fpd;wdu;. 

4.	 Neu Kfhikj;Jtk; Kf;fpakhdJ. nghJthf fl;Liu tpdhtpw;F 25 epkplq;fSk; mikg;Gf; 

fl;likg;G tpdhtpw;F 15 epkplq;fSk; NghJkhdJ.

5.	 fl;likg;ig tpgupg;gjw;F ngauplg;gl;l rupahd cupa tbtj;jpYk; cupa mstpilfspYk; 

tiutjw;Fj; Njitahd jpwd;fis tpUj;jp nra;Jnfhs;sy; Ntz;Lk;. 

6.	 capupay; ghlj;jpy; gad;gLj;jg;gLk; rupahd fiyr;nrhw;fis rupahd ,lj;jpy; gad;gLj;j 

Ntz;Lk;.

7.	 fzpj;jy;fspd;NghJ xt;nthU gbKiwfisAk; njspthf vOjp> ,Wjp tpil ngwg;gl;bUf;f 

Ntz;Lk;.

8.	 NjitahdNghJ epak myFfisg; gad;gLj;j Ntz;Lk;.

9.	 tpQ;Qhdg; ngaiu vOJk;NghJ vOj;J tbtKk; ru;tNjr ngauPl;L KiwAk; rupahf gpd;gw;wg;gl;L 

Mq;fpy vOj;Jfspy; rupahf vOjg;gl Ntz;Lk;.

10.	 ,urhadr; rkd;ghLfs; vOjg;gLk; re;ju;g;gj;jpy; rkd;ghL rkd;gLj;jg;gl Ntz;Lk;.

11.	 tiuG tiuAk;NghJ X, Y mr;Rfis rupahf ngaupLtJld;> NjitahdNghJ myFfSk; 

Fwpg;gplg;gl;L ,Ug;gJ mtrpakhFk;.

12.	 fl;likg;G tpdhj;jhSf;F tpilaspf;Fk;NghJ tpdhj;jhspy; toq;fg;gl;l ,ilntspfis 

khj;jpuk; gad;gLj;jTk;. NtW fljhrpfis tpilnaOj gad;gLj;jf; $lhJ.

13.	 capupay; ghlj;jpy; fl;Liu tpdhTf;F tpilaspf;Fk;NghJ ml;ltiz> gha;r;ry; Nfhl;Lg;glk;> 

rkd;ghL Nghd;w RUf;ff; Fwpg;Gfs; %yk; tpilnaOJtij jtpu;f;f Ntz;Lk;. 

14.	 NkYk; fl;Liu tpdhTf;F tpilaspf;Fk;NghJ el;rj;jpu FwpaPl;il my;yJ ,yf;fq;fspl;L 

tpilfis gpupj;J vOJtijj; jtpu;f;fTk;. NitahdNghJ ge;jpia Ntwhf;fp fl;Liu tbtpy; 

vOJf. 

15.	 FwpaPLfisg; gad;gLj;jp tpilfis Kd;itf;ff; $lhJ. 

	 cjhuzk; :  ,yj;jpuDf;F (e) vdTk; RER, (  )  (mjpfupg;G) (  ) FiwT Nghd;wd. 
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3'2'  fw;wy; fw;gpj;jy; nrad;Kiw gw;wpa fUj;Jf;fSk; MNyhridfSk; :

Ú	 ghlj;jpw;Fupa epakq;fisAk; nra;Kiw jpwidAk; Nkk;gLj;jpf;nfhs;s Ntz;ba ghlkhf 

capupay; ghlj;ijf; fw;gpg;gjw;fhf Gjpa ghlj;jpl;lj;jpy; Nju;r;rpapid Kd;itj;Js;sdu;. 

tpQ;Qhd ghlj;jpw;F Gjpa mwpit cUthf;fpf; nfhs;Sk; Kiw tpQ;Qhd KiwahFk;. 

,jw;fika jpl;lkplg;gl;l njhlu;r;rpahd mtjhdj;jpid mbg;gilahff; nfhz;L ,dq;fhzg;gl;l 

gpur;rpidfisj; jPu;g;gjw;F fUJNfhis cUthf;fp mtw;iw guprPypg;gjw;F gupNrhjidfis 

Nkw;nfhs;s Ntz;Lk;. gpd;du; gupNrhjidapd; jfty;fis gFg;gha;T nra;tjd; %yk; rupahd 

KbTf;F tu Ntz;Lk;. ,k;Kiwf;F Vw;g Njbf;nfhs;sg;gl;l epajpfs; kPJ capupay; ghlg;gug;G 

jq;fpAs;sJ. ,g;ghlj;jpd; gaid cau; kl;lj;jpy; NgZtjw;F Njb Ma;T nra;Ak; El;gkhd 

tpQ;Qhd Kiwik gpd;gw;Wtjd; %yk; ,g;ghlj;ij nrad;Kiw uPjpapy; fw;gpj;jiy Nkw;nfhs;s 

KbAk;. mwpT rhu;e;j fw;gpj;jy; ,g;ghlj;ij tsk;ngwr; nra;tjpy; ghjpg;ig Vw;gLj;Jk;. 

Ú	 tpQ;Qhd ghlj;jpw;Fupa kdg;ghq;F> jpwd; Mfpatw;iw khztu;fspilNa mgptpUj;jp 

nra;tjw;F nrad;Kiwr; nraw;ghL Kf;fpakhFk;. ,jw;fhd nrad;Kiw gupNrhjidfs; 

mlq;fpa topfhl;b E}y;fs; Mrpupau;fSf;F toq;fg;gl;Ls;sd. MfNt ,e;Nehf;fj;ij 

mbg;gilahff; nfhz;L khztu;fis nrad;Kiwg; gupNrhjidfspy; <Lgl re;ju;g;gk; toq;fp 

jpwd; tpUj;jpf;F cjt Ntz;Lk;. nrad;Kiwg; gupNrhjidf;Fupa tpdhf;fisj; jahupj;J 

khztu;fSf;F toq;fp khztu;fspdhy; toq;fg;gLk; tpilfSf;F rup gpio ghu;g;gjd; %yk; 

nrad;Kiwg; gupNrhjidfSld; njhlu;ghd tpdhf;fSf;F ,yFthf tpilaspf;Fk; Mw;wiy 

tpUj;jp nra;a KbAk;. 

Ú	 NkYk; ghlj;jpw;Fupa nrad;Kiw Mw;wiy epiyepWj;Jtjw;F tPbNahf; fhl;rpfs;> fzpdp 

nkd;nghUl;fs;> ,izak;> gy;Y}lfg; nghwpfs; Nghd;w njhopDl;g Kiwfis gad;gLj;j 

Ntz;Lk;. 

Ú	 ghlj;jpl;lj;jpw;F mikthd tpdhf;fis fw;wy;-fw;gpj;jy; nraw;ghLfspd; NghJk; ghlrhiy 

kl;lf; fzpg;gPLfs; jtizg; guPl;irfisg; gad;gLj;jpAk; tpilfis Kiwahf vOJk; 

Mw;wiy tpUj;jp nra;jy;. 

Ú	 md;whl tho;tpy; vjpu;Nehf;Fk; jw;fhy gpur;rpidfis capupay; ghlj;Jld; njhlu;GgLj;Jtjw;F 

xg;gil> nraw;wpl;lq;fs;> nrayku;Tfs;> fUj;juq;Ffs; Mfpatw;iwg; gad;gLj;jpf; nfhs;s 

KbAk;. ghlrhiyfspy; Nkw;nfhs;sg;gLk; ,izg;ghl tpjhd nraw;ghLfisAk; ,jw;F 

gad;gLj;jpf; nfhs;s KbAk;. 

	 c-k; :- tpQ;Qhd jpdk;> Rw;whlw; jpdk;> ghluPjpahd gl;liw fz;fhl;rp   

Ú	 capupay; ghlj;jpy; rupahd tupg;glj;ij tiutJld; mjpy; cs;s gFjpfis rupahd 

mstpilfSld; tiua Ntz;Lk;. rupahd tbtk; fhzg;gl Ntz;Lk;. 

	 c-k; :- 	 kdpjdpd; ,jak; $k;G tbtpy; fhzg;gl Ntz;Lk;. 

			  fhtw;fyk; NghQ;rp tpj;jpd; tbtj;ijf; nfhz;bUf;f Ntz;Lk;. 

Ú	 khztu;fspilNa njhFf;Fk; Mw;wiy tpUj;jp nra;Jnfhs;sf; $ba Kiwapy; xg;gilfs;> 

kjpg;gPLfs; toq;f Ntz;Lk;. ,jw;Fj; Njitahd ghlj;Jld; njhlu;ghd Gj;jfq;fs; 

,izaj;jsq;fs; vd;gtw;iwg; gad;gLj;jp jfty;fis Nrfupf;f khztu;fSf;F cjt 

Ntz;Lk;.

Ú	 Mrpupau; topfhl;b E}iyg; gad;gLj;Jk; Kiwia Mrpupau;fs; rupahf tpsq;fpf; 

nfhz;bUf;ftpy;iy. mq;F toq;fg;gl;l Nehf;fq;fis rupahf tpsq;fp mjw;Nfw;g ghlj;ij 

jpl;lkpLtjd; %yk; mtrpakhd fw;wy;-fw;gpj;jy; nraw;ghLfis cUthf;fpf; nfhs;s 

KbAk; 

Ú	 Kd;dhaj;jj;Jld; fw;wy; fw;gpj;jiy Nkw;nfhs;tjd; %yk; Mrpupaupd; gq;fspg;ig KOikahf 

khztu;fSf;F toq;f KbAk;. 

Ú	 fw;gpj;jy; nraw;ghl;bw;F Nkyjpfkhf khztu;fspd; mtjhdj;ijg; ngw;Wf;nfhs;tjw;Fk; fw;w 

tplaq;fs; njhlu;ghf kjpg;gPL nra;tjd; %yk; ghlj;ij tpsq;fpf; nfhz;lij epr;rapj;Jf; 

nfhs;tjw;Fk; eltbf;iffs; Nkw;nfhs;s Ntz;Lk;.

Ú	 NkYk; tpNrl tplaq;fis Fwpg;ghf Kd;itg;gjd; jpwid Nkk;gLj;Jtw;fhd re;ju;g;gq;fis 

khztu;fSf;F ngw;Wf;nfhLg;gJ mtrpakhFk; jtizg; guPl;irfSf;F khztu;fis gq;Fgw;wr; 

nra;tJ guPl;iria ntw;wp nfhs;tjw;F rpwe;j topahFk; vd;gij njspTgLj;jTk;.
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	Ú	 Mrpupa ifE}iyg; gad;gLj;JtJ njhlu;ghf Mrpupau;fSf;Fs;s mwpT NghJkhdjhf 

mikatpy;iy. mq;F Fwpg;gplg;gl;Ls;s fw;wy; NgWfs;> Fwpf;Nfhs;fs; rupahf thrpj;J 

tpsq;fpf;nfhz;L gpd; mtw;iw cupa Kiwapy; jpl;lkpl Ntz;Lk;. vjpu;ghu;f;fg;gl 

Ntz;ba fw;wy; NgWfis khztu;fSk; mwpe;J nfhs;sr; nra;tJ Kf;fpakhdjhFk;.     

Ú 	 Kd;dhaj;jq;fSld; fw;wy; - fw;gpj;jy;fis Nkw;nfhs;tjd; %yk; Mrpupaupd; 

thz;ikj;Jtj;ij rupahd Kiwapy; Nkw;nfhs;s KbAk;.  

Ú 	 fw;gpj;jy; nrad;Kiwf;F Nkyjpfkhf khztu;fspd; mtjhdj;ijg; ngw;Wf;nfhs;tjw;Fk; 

khztu;fs; fw;w tplaq;fis kjpg;gpLtjd; %yk; fw;gpf;fg;gl;l ghl tplaq;fis 

tpsq;fpAs;sij epr;raj;jpf; nfhs;s KbAkhf ,Uf;f Ntz;Lk;. (tpNrlkhf fl;likg;G 

tpdh> fl;Liu tpdhf;fis toq;fp mjpy; tpLk; gpiofis jpUj;jpf; nfhs;tjw;fhd 

re;ju;g;gk; toq;f Ntz;Lk;.) 

Ú 	 NkYk; jdpj;Jtkhd tplaq;fis Kjd;ikg;gLj;jp Kd;itg;gjw;fhd jpwd;fis 

tpUj;jp nra;tjw;F re;ju;g;gq;fis toq;fp Nghl;b guPl;irfspy; ntw;wpnfhs;tjw;F 

khztu;fSf;F cjt Ntz;Lk;. 


