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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. 2015 Mk; Mz;by; 

,g;guPl;irf;fhf 210340 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 44851 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; - 2015 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; 

2016 [{d; 29

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;	 -	 kNdhkp nrndtpuj;d
	 	 cjtpg; guPl;ir Mizahsu;

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

		  cjtpg; guPl;ir Mizahsu;

njhFg;G 	 -	 rpNu~;l Nguhrpupau; vk;. n`l;bahur;rp

		  tpyq;fpay; Jiw			   		

		  fsdp gy;fiyf;fofk;

	 	 Jizg; Nguhrpupau; Mu;.V.v];.gP. Nrdhehaf;f

		  jhtutpay; Jiw			   		

		  fsdp gy;fiyf;fofk;;

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

			   ,yq;if Mrpupau; Nrit I
			   nfh$ tprhfh tpj;jpahyak;> nfhOk;G - 05

		  ep]hjp Fyjpyf 

			   ,yq;if Mrpupau; Nrit I
			   nfh$ Njtp ghspfh tpj;jpahyak;> nfhOk;G 

		  gP.Mu; jpf;FGu 

			   ,yq;if Mrpupau; Nrit I
			   kj;jpa kfh tpj;jpahyak;> khj;jiw 

		  Fzrpq;f uh[;Gu 

			   ,yq;if Mrpupau; Nrit I
			   uhFy tpj;jpahyak;> khj;jiw 

nkhopngau;g;G	 -	 N[. ,k;khDNty;

mjpgu;

Gdpj me;Njhdpahu; Mz;fs; kfh tpj;jpahyak;

nfhOk;G 13

uP. ghyrpq;fk;  

cjtpg; guPl;ir Mizahsu;

Xa;T epiy

ehfyjh jahgud;  

Mrpupau;

nfh/ ,e;J kfspu; fy;Y}up> nfhOk;G - 06

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;F vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk; 	17

			   2'1'4	 tpdhj;jhs; I ,w;F tpilaspj;j tpjk; gw;wpa jfty;fs;	 18

			   2'1'5  	 tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; guPl;rhu;j;jpfs; 
				    njupit Nkw;nfhz;l tpjk; (rjtPjq;fspy;)	 21
			   2'1'6  	 tpdhj;jhs; I ,d; tpilj;njupTfs; gw;wpa nghJthd mtjhdpg;GfSk;

				    MNyhridfSk;	 22 
			 

		  2'2	 tpdhj;jhs; II ck;> mjw;F tpilaspf;fg;gl;Ls;sik njlu;ghd jfty;fs;  
 

	      		 2'2'1	 tpdhj;jhs; II  ,d; fl;likg;G 	 27

	     		 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;	 77

			 

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;	 78

		  3'2	 fw;wy; - fw;gpj;jy; njhlu;ghd fUj;JfSk; MNyhridfSk;	 80 
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	 gFjp I    

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

	 1.1 capupay; 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;. 
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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;rhu;j;jpfs;

jdpg;gl;lg; 

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

rpq;fsk; 29849 9263 39112

jkpo; 5041 1255 6296

Mq;fpyk; 1622 482 2104

nkhj;jk; 36512 11000 47512

		
   
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 1076 2.95 372 3.38 1448 3.05

B 4009 10.98 1509 13.72 5518 11.61

C 10310 28.24 3219 29.26 13529 28.47

S 12012 32.90 3379 30.72 15391 32.39

F 9105 24.94 2521 22.92 11626 24.47

nkhj;jk; 36512 100.00 11000 100.00 47512 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 2644 172 6.51 396 14.98 778 29.43 780 29.50 2126 80.41 518 19.59

2.  fk;g`h 1627 33 2.03 143 8.79 459 28.21 527 32.39 1162 71.42 465 28.58

3.  fSj;Jiw 1185 12 1.01 90 7.59 314 26.50 396 33.42 812 68.52 373 31.48

4.  fz;b 1729 34 1.97 120 6.94 440 25.45 650 37.59 1244 71.95 485 28.05

5.  khj;jis 451 2 0.44 24 5.32 108 23.95 148 32.82 282 62.53 169 37.47

6.  Etnuypah 550 6 1.09 25 4.55 120 21.82 200 36.36 351 63.82 199 36.18

7.  fhyp 1420 27 1.90 112 7.89 286 20.14 465 32.75 890 62.68 530 37.32

8.  khj;jiw 1101 27 2.45 103 9.36 272 24.70 383 34.79 785 71.30 316 28.70

9.  mk;ghe;Njhl;il 911 9 0.99 63 6.92 227 24.92 320 35.13 619 67.95 292 32.05

10.  aho;g;ghzk; 567 34 6.00 86 15.17 169 29.81 176 31.04 465 82.01 102 17.99

11.  fpspnehr;rp 80 0 0.00 4 5.00 25 31.25 36 45.00 65 81.25 15 18.75

12.  kd;dhu; 117 4 3.42 4 3.42 39 33.33 48 41.03 95 81.20 22 18.80

13.  tTdpah 182 12 6.59 20 10.99 53 29.12 57 31.32 142 78.02 40 21.98

14.  Ky;iyj;jPT 84 0 0.00 5 5.95 19 22.62 34 40.48 58 69.05 26 30.95

15.  kl;lf;fsg;G 432 10 2.31 48 11.11 144 33.33 148 34.26 350 81.02 82 18.98

16.  mk;ghiw 682 19 2.79 53 7.77 150 21.99 247 36.22 469 68.77 213 31.23

17.  jpUNfhzkiy 312 12 3.85 34 10.90 78 25.00 107 34.29 231 74.04 81 25.96

18.  FUehfy; 1810 14 0.77 106 5.86 397 21.93 640 35.36 1157 63.92 653 36.08

19.  Gj;jsk; 572 13 2.27 45 7.87 160 27.97 181 31.64 399 69.76 173 30.24

20.  mDuhjGuk; 888 2 0.23 47 5.29 172 19.37 285 32.09 506 56.98 382 43.02

21.  nghyd;dWit 347 2 0.58 13 3.75 73 21.04 114 32.85 202 58.21 145 41.79

22.  gJis 879 7 0.80 41 4.66 199 22.64 293 33.33 540 61.43 339 38.57

23.  nkhduhfiy 483 4 0.83 13 2.69 75 15.53 211 43.69 303 62.73 180 37.27

24.  ,uj;jpdGup 1169 12 1.03 92 7.87 238 20.36 389 4.00 731 62.53 438 37.47

25.  Nffhiy 987 6 0.61 48 4.86 240 24.32 377 38.20 671 67.98 316 32.02

nkhj;jk; 21209 473 2.23 1735 8.18 5235 24.68 7212 34.00 14655 69.10 6554 30.90

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 47512 100.00

81-90 53 0.11 47512 100.00

71-80 1781 3.75 47459 99.89

61-70 5867 12.35 45678 96.14

51-60 8838 18.60 39811 83.79

41-50 10293 21.66 30973 65.19

31-40 9972 20.99 20680 43.53

21-30 7830 16.48 10708 22.54

11-20 2817 16.48 2878 6.06

01-10 60 5.93 61 0.13

00-00 1 0.13 1 0.00
	

ml;ltiz 4

cjhuzk; : (31 - 40 vd;w tFg;ghapiliaf; fUjpdhy;)
,e;j ghlj;jpw;fhf 31 - 40 vd;w tPr;rpDs; Gs;spfisg; ngw;w guPl;rhu;j;jpfspd; vz;zpf;if  

9 972 MFk;. mjid rjtPjkhf vLf;Fk;NghJ 20.99% MFk;. 40 my;yJ mijtplf; Fiwthfg; 

Gs;spfisg; ngw;wtu;fspd; vz;zpf;if 20 680 MFk;. mJ 43.53% 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;

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

f.ngh.j (c.ju)g; guPl;irf.ngh.j (c.ju)g; guPl;ir - 2015
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; 

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

r
j
t
Pj
k
;

r
j
t
Pj
k
;

94
96 97 97

87

74

70

39

55

60

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 6 7 8 9 10

Part A Part BgFjp A gFjp B

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

tiuG tiuG 33 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

gFjp A gFjp B

f.ngh.j (c.ju)g; guPl;irf.ngh.j (c.ju)g; guPl;ir - 2015
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& 

24 23

67

28

31

38

51

43 43

34

51

42

29

47

41
43

41
42

34

38

26

31

4

22

25

18

7

14

21

24

2

4

1
2 3

2
1 1 2

3

1 2 3 4 5 6 7 8 9 10

00-25%

26-50%

51-75%

76-100%

r
j
t
Pj
k
;

r
j
t
Pj
k
;

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

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

8 9 106421 53 70

40

20

60

90

10

50

80

30

70

100

Nkw;gb tiugpd; %yk; jfty;fisg; ngWk; tpjk; 

gpd;tUk; cjhuzk; %yk; fhl;lg;gl;Ls;sJ.

cjh(- gFjp A ,y; 1 njhlf;fk; 4 tiuahd 

tpdhf;fs; fl;lhak; vOjNtz;ba tpdhf;fshf 

,Ue;jNghJk; rpW njhifapdu; ,t;tpdhf;fSf;F 

tpilaspf;fj; jtwpAs;sdu;. 1 Mk; tpdhtpw;F 

94% MNdhu; tpilaspj;Js;sdu;. gFjp B 

fl;Liu tpdhf;fspy; 5 MtJ tpdhit 87%  Md 

guPl;rhu;j;jpfs; njupTnra;Js;sdu;. ,t;tpdhit 

mjpf guPl;rhu;j;jpfs; njupTnra;j tpdhthFk;. 

tpdh ,yf;fk; 8 Ij; njupT nra;j guPl;rhu;j;jpfs; 

39% MFk;. ,t;tpdhit Fiwe;jsT rjtPj 

guPl;rhu;j;jpfNs njupT nra;Js;sdu;. 

,t;tiugpypUe;J jfty;fisg; 

ngw;Wf;nfhs;Sk; Kiw gpd;tUk; 

cjhuzk; %yk; fhl;lg;gl;Ls;sJ.

cjh( ,q;F tpdh 1 ,w;F toq;fg;gl;l 

nkhj;j Gs;spfs; 100 MFk;. 

,g;Gs;spapy; 76 - 100% 

,ilg;gl;l tPr;rpy; 2% MNdhu; 

Gs;spfisg; ngw;Ws;sdu;. 

00 - 25% ,ilg;gl;l tPr;rpy; 

24% MNdhu;   cs;sdu;. 

mjpfsthd guPl;rhu;j;jpfs; 

mjhtJ 67% MNdhu; 

Fiwe;jsthd Gs;spfis 

tpdh ,yf;fk; 03 ,w;F 

ngw;Ws;sdu;. 
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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;		

              

		
	 tpdh	 tpil	 tpdh	 tpil

	 ,yf;fk;			   ,yf;fk;	 		

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1 > 2

3 > 4  

3	

4	

4	

1	

5	

2	

2	

3	

1	

4	

5	

1	

3	

2	

5	

5	

4	

4	

4	

5	

2	

1	

5

4	

4	

4	

4	

1	

2	

4	

1 > 5	

4	

3	

2	

5	

vy;yhk;  

3	

1	

1 > 4	

4	

5	

1	

3	

2	

2	

4	

3	

2 > 5

	       ml;ltiz 05

	       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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ghl myF

gy;Nju;T 

tpdhf;fspd; 

vz;zpf;if

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

tpdh 

,yf;fk;
,yFjd;ik

tpdh 

,yf;fk;
,yFjd;ik

mq;fpfspd; ,urhad  

mbg;gilAk; fy mbg;gilAk;
7 3 88.01 41 32.24

capu;g; gy;tifik 6 7 79.07 47 33.35

Nghriz 3 11 65.96 10 45.47

Rthrk; 1 2 58.76 - -

nfhz;L nry;yy; 5 34 68.39 33 16.02
,iaghf;fKk; rPu;j;jpl

epiyAk;
5 18 72.55 16 31.18

foptfw;wy; 2 21 61.86 20 38.45

jhq;FjYk; mirTk; 5 22 36.65 49 17.08

,dg;ngUf;fk; 5 - - - -

gpwg;Gupikapay; 3 32 70.87 30 50.88

capupdtpaw; R+oypay; 4 36 61.55 50 28.32

Ez;zq;fpapay; 4 46 70.12 39 25.28

25" 26" 27 Mk; tpdhf;fSf;F ,uz;L tpilfs; fhzg;gl;likahy; njupT nra;ag;gltpy;iy.
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09 - capupay;capupay; - tpdhj;jhs;tpdhj;jhs; I 
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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;.

 guPl;rhu;j;jpfspy; mjpfsT ,yFjd;ikia 71% ,dg;ngUf;fk; vdpDk; ghlg;gug;gpNy 

fhl;bAs;sdu;. mq;fpfspd; ,urhad mbg;gil> gpwg;Gupikapay;> Nghriz> Rthrk; Mfpa 

myFfSf;F 58% ,w;F Nkw;gl;Nlhu; ,yFjd;ikiaf; fhl;bAs;sdu;.

 nfhz;L nry;yy;> foptfw;wy;> Ez;zq;fpapay; Mfpa %d;W myFfSf;Fk; guPl;rhu;j;jpfs; 

fhl;ba ,yFjd;ik KiwNa 53%, 50% , 50% MFk;.

 ,iaghf;fKk; rPu;j;jpl epiyAk;> capupdtpaw; #oypay; Mfpa 02  myFfspdJk; 

,yFjd;ik KiwNa 45%, 48% MFk;. jhq;FjYk;> mirTk; Mfpa myFfspy; toq;fg;gl;l 

tpdhf;fspy; guPl;rhu;j;jpfs; fhl;ba ,yFjd;ik 30%  MFk;.   
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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 jtWfs;

   1 4 7.02 52.61 2.17 35.65% 2.36 1%
  2 4 3.98 3.04 3.35 85.65% 3.98 -
  3 4 0.93 0.56 2.48 88.01% 8.01 1%
  4 4 11.93 10.75 4.04 65.84% 7.33 1%
  5 1 72.55% 9.13 8.32 3.85 5.90 1%
  6 2 9.25 74.72% 7.27 4.66 3.79 1%
  7 4 6.34 5.28 5.22 79.07% 4.04 1%
  8 1 > 5 39.75% 13.73 19.13 8.70 18.26% 1%
  9 4 3.17 5.90 16.09 59.13% 15.53 1%
10 3 18.57 11.80 45.57% 10.25 13.54 1%
11 2 18.76 65.96 2.36 5.90 7.02 -
12 5 32.24 37.64 3.29 6.15 20.68% -
13  vy;yhk; 22.55% 35.71% 13.54% 18.76% 9.01% 1%
14 3 8.80 8.63 59.25% 12.24 10.75 1%
15 1 46.96% 16.02 19.01 10.75 7.14 1%
16 1 > 4 13.79% 35.28 21.93 17.39 11.43 1%
17 4 11.74 21.86 14.53 32.55% 19.07 1%
18 5 7.08 5.28 8.45 6.46 72.55% 1%
19 1 43.91% 21.30 9.19 18.63 6.89 1%
20 3 6.34 12.30 38.45% 32.11 10.37 1%
21 2 11.37 61.86% 9.01 8.88 8.70 1%
22 2 36.65 48.93% 9.13 4.53 8.63 1%
23 4 24.41 12.30 21.55 32.67% 8.76 1%
24 3 37.76 12.30 24.53 12.17 12.61 1%
25 2 > 5 7.33 48.94% 2.48 4.22 36.77% 1%
26 1 > 2 59.50% 13.48% 16.58 2.73 7.45 1%
27 3 > 4 3.85 9.75 21.06% 64.41% 0.87 1%
28 3 22.42 12.61 45.78% 8.39 10.43 1%
29 4 23.66 7.70 3.79 62.80% 1.74 1%
30 4 5.47 20.62 16.83 50.81% 5.71 1%
31 1 68.45% 19.07 1.30 10.31 0.68 1%
32 5 3.66 5.34 5.22 14.53 70.87% 1%
33 2 16.27 16.02% 16.09 18.07 33.23 1%
34 2 6.21 68.39% 4.47 5.09 15.28 1%
35 3 33.85 9.50 35.16% 17.02 3.98 1%
36 1 61.55% 17.64 8.94 7.08 4.16 1%
37 4 11.61 11.06 7.83 60.43% 8.45 1%
38 5 4.60 5.65 35.16 11.24 42.98% 1%
39 1 25.28% 29.38 16.46 13.66 14.84 1%
40 3 17.70 13.66 51.06% 7.14 9.88 1%
41 2 13.24 32.24% 7.14 11.68 35.53 1%
42 5 10.06 28.01 4.60 3.79 53.35% 1%
43 5 5.09 7.45 7.08 13.98 66.09% 1%
44 4 8.70 12.86 5.47 45.09% 27.64 1%
45 4 4.29 15.90 5.40 54.35% 19.88 1%
46 4 3.91 3.04 10.75 70.12% 11.86 1%
47 5 10.81 5.53 46.09 3.66 33.35% 1%
48 2 5.59 58.76% 4.60 9.63 21.12 1%
49 1 17.08% 3.54 9.88 17.33 51.86 1%
50 5 26.65 28.45 6.40 10.00 28.32% 1%

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; : 

  Ú	 capupay; tpdhj;jhs; I MdJ gy;Nju;T tpdhf;fshFk;. ,t;tpdhj;jhspy; 4 tpdhf;fSf;F 

guPl;rhu;j;jpfs; fhl;ba ,yFjd;ik 80% - 90% MFk;. 2" 3" 25, 27 vd;git mt;tpdh 

,yf;fq;fshFk;. 

	 tpdh ,yf;fk; 2, 3 Mfpait mwpT rhu;e;j ,yFthd tpdhf;fshFk;. tpdh ,yf;fk; 25, 27 

vd;gtw;Wf;F ,uz;L tpilfs; rupnad Vw;nfhs;sg;gl;Ls;sd.  

Ú	 ,yFjd;ik 70% - 80% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 07 MFk;. mitahtd 5" 

6" 7" 18" 26" 32" 46 MFk;. ,t;tpdhf;fs; ghlj;jpl;lj;jpw;Fl;gl;litahFk;. Mrpupau; topfhl;bapy; 

Fwpg;gplg;gl;Ls;s ,dg;ngUf;fk; vd;Dk; ghlg;Gyj;jpy; cs;slf;fg;gl;;Ls;s rhu;gstpy; ,yFthd 

tpdhf;fshFk;. ,jdhy; ,yFjd;ik cau; Rl;biaf; fhl;Lfpd;wJ. ,q;F tpdh ,yf;fk; 26 ,w;F 

,uz;L tpilfs; toq;fg;gl;Ls;sd.

Ú	 ,yFjd;ik 60% - 70% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 09 cs;sd. mitahtd tpdh 

,yf;fk; 4" 11" 21" 29" 31" 34" 36" 37, 43 MFk;. 

Ú	 ,yFjd;ik 50% - 60% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 08 MFk;. ,itahtd tpdh 

,yf;fk; 8" 9" 14" 30, 40, 42" 45, 48 MFk;.

Ú	 ,yFjd;ik40% - 50% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 07 MFk;. ,itahtd tpdh 

,yf;fk;  10" 15" 19" 22" 28" 38, 44 MFk;.

Ú	 ,yFjd;ik 30% - 40% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 08 MFk;. ,itahtd tpdh 

,yf;fk;  1" 16" 17" 20" 23" 35" 41, 47 MFk;.

Ú	 ,yFjd;ik 20% - 30% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 04 MFk;. ,itahtd tpdh 

,yf;fk; 12" 24" 39, 50 MFk;.

Ú	 ,yFjd;ik 10% - 20% ,ilg;gl;l rjtPjj;ijf; fhl;Lk; tpdhf;fs; 02 MFk;. ,itahtd tpdh 

,yf;fk; 33, 49 MFk;.

Ú	 ,yFjd;ik 10% tplf; Fiwthd tpdhf;fs; ,t;tpdhj;jhspy; ,y;iy.

NkNy jug;gl;l jfty;fSf;F mika ,yFjd;ik 70% mjpfkhd tpdhf;fs; 11 cs;sd. ,g;gy;Nju;T 

tpdhtpy; ,yFjd;ik 40% - 69% ,ilg;gl;l tPr;rpy; 24 tpdhf;fs; cs;sd. ,it eLj;ju ,yFjd;ik 

nfhz;litahFk;.

,yFjd;ik 40% I tplf; Fiwthd tpdhf;fs; 14 cs;sd. ,t;tpdhf;fspy; xt;nthU tpdhf;fSk; 

khztu;fs; vjpu;Nehf;fpa rpf;fy; jd;ik njhlu;ghd tpsf;fq;fs; fPNo jug;gl;Ls;sd.  

tpdh  ,yf;fk; 1 MdJ \jpzpT uPjpapy; capuq;fpfspy; kpf mjpf mstpYs;s ,urhad %yfk; 

gpd;tUtdtw;Ws; vJ?| vd;gjw;F khztu;fspy; 52% MNdhu; (2) Mtij tpilahfj; njupT 

nra;Js;sdu;. ,t;tpil fhgd; vd;gjhFk;. vdpDk; rupahd tpil (4) Md xl;rprd; MFk;. mq;fpfspy; 

capu; %yf;$Wfs; khj;jpuky;yhJ mq;fpfspd; clypy; mNrjdr; Nru;itahf ePu; fhzg;gLtij 

kdjpy; nfhz;bUe;jhy; tpiliaj; njupT nra;tjpy; ,yFthf mike;jpUf;Fk;. capuq;fpfspy; jpzpT 

uPjpapy; xl;rprd; rjtPjk; 62% MFk;. vdpDk; fhgdpd; rjtPjk; 20% MFk;. 
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tpdh ,yf;fk; 8 ,w;F rupahd Nju;thf (1), (5) toq;fg;gl;Ls;sd. nekw;Nwhl;bypUe;J mdypl;il 

NtWgLj;jp mwpaf;$ba ,ay;Gfs; tpdtg;gl;Ls;sd. khztu;fspy; mjpfkhNdhu; (1) Mk; Nju;it 

njupT nra;Js;sdu;. mjid 39.75% MNdhu; njupT nra;Js;sdu;. 18.26% MNdhu; (5) Mk; tpiliaj; 

njupT nra;Js;sdu;. mdyPlhf;fspy; xU Nrhb %isaj;jpul;Lf;fs; fhzg;gLtJld; nekw;Nwhlhf;fspy; 

,dq;fhz;gjw;F %isaj;jpul;Lfs; cjTfpd;wJ. 

mdyPlhf;fisg;Nghy; nekw;Nwhlhf;fspYk; clw;Fop fhzg;gLfpd;wJ. nekw;Nwhlhf;fspy; mJ Nghyp 

clw;FwopahFk;. mdyPlhf;fspy; cz;ikahd clw;FopfshFk;. ed;whf tpUj;jpaile;j clw;Fopfs; 

cz;ikahd clw;Fopfs; vdg;gLk;. ,jdhy; ed;whf rpwj;jyile;j clw;Fop vd;Dk; (1) Nju;T 

rupahdjhf Vw;Wf;nfhs;sg;gl;Ls;sJ. 

tpdh ,yf;fk; 12 MdJ jho; FUjpaKf;fj;ij (hypotension) fhuzkhf mikahj tplakhf mNef 

khztu;fs; tpdh (1) kw;Wk; (2) Ij; njupT nra;Js;sdu;. ,j;njuptpid KiwNa 32.24% kw;Wk; 

37.64% MNdhu; Nkw;nfhz;Ls;sdu;. mjhtJ mjpu;r;rp> mbrd; Neha; vd;gitNa mt;tpilfshFk;. 

mbrdpd; Neha; njhlu;ghd mwpT khztu;fspilNa fhzg;glhjNj ,jw;Ff; fhuzkhFk;. ,e;Neha; 

mjpupdypd; Nkw;gl;ilapy; Ruf;fg;gLk; ];upnuhapl;L XNkhdpd; Rug;G FiwT fhuzkhf Vw;gLk; Neha; 

epyikahFk;. NkYk; mjpupdy; Nkw;gl;il XNkhdpd; Rug;gpia J}z;Lk; guptff; fPopdhy; Ruf;fg;gLk; 

CRH kw;Wk; Kw;gf;f fgr;Rug;gpapdhy; Ruf;fg;gLk;  ACTH XNkhd;fspd; nry;thf;Fk; jho; FUjpaKf;f 

Neha; epiyikf;Ff; fhuzkhFk;. vdpDk; ,t;tpdhtpw;F rupahd tpil (5) MFk;. ,t;tpilia 20% 

khztu;fNs mwpe;Js;sdu;. mbrd; Neha; njhlu;ghf mwpe;jpuhjgbahy; re;Njfj;jpw;fika ,jw;F 

tpilaspj;Js;sdu;.  

tpdh 13 MdJ 1 mm3 FUjpapy; fhzg;gLk; ,NahrPehbfspd; vz;zpf;if tpdtg;gl;Ls;sJ. egnuhUtupd; 

gy;NtW epyikfSf;F Vw;g ,g;ngWkhdk; NtWgLfpd;wJ. ,jdhy; Fwpj;j ngWkhdj;ijf; Fwpg;gpl;Lf; 

$w KbahJs;sJ. ,jdhy; ,t;tpdhtpd; vy;yh tpilfSf;Fk; Gs;sp toq;fg;gl;Ls;sJ.

cjhuzkhf Mz;/ ngz; NtWghL> taJ> cly; MNuhf;fpa epiy Nghd;w fhuzpfspdhy; ,NahrPdhbapd; 

vz;zpf;ifiaj; jpl;lkhff; $w KbahJ.

tpdh ,yf;fk; 16 ,y; gugupT euk;Gj; njhFjpapd; J}z;lypdhy; epfo;tJ njhlu;ghf tpdtg;gl;Ls;sJ. 

,q;F 35% tpl mjpfkhNdhu; Nju;T (2) Ij; njupT nra;Js;sdu;. Nju;T ,yf;fk; (1), (4) KiwNa 

13.79% kw;Wk; 17.39% MNdhu; njupT nra;Js;sdu;. gupT euk;Gj;njhFjp tpau;itiaj; J}z;LtJld; 

gupgupT euk;Gj; njhFjp tpau;itf; Fiwg;gjpy;iy. gupT> gugupT euk;Gj; njhFjp vd;gtw;Wf;fpilapyhd 

Jyq;fs; xd;Wf;nfhd;W vjpuhd nraw;ghlhf miktjpy;iy vd;gij mwpTWj;j Ntz;Lk;. ,q;F 

Nju;T (3) ,y; Fwpg;gplg;gl;Ls;s kapu;epWj;jpj; jirfspd; RUf;fj;jpd; kPJ gupT euk;Gj;njhFjpapd; 

nry;thf;F nrYj;jpdhYk; jsu;thdJ gugupT euk;Gj; njhFjpapd; nry;thf;fhy; ,lk;ngWtjpy;iy.  

tpdh ,yf;fk; 17 MdJ kdpjdpd; mfQ;Ruf;Fk; Rug;gpfspd; miktplk; njhlu;ghf tpdtg;gl;Ls;sJ. 

,jw;F rupahf 32.55% rjtPjkhdtu;fs; tpilaspj;Js;sdu;. guptff; fPohdJ guptfj;jpw;F Neu; 

fPohfTk; Kd;js;spAk; cs;sJ. fgr;Rug;gp guptff; fPOf;F Neu; fPohf mike;Js;sJ. ijnuhapl;Lr; 

Rug;gp Fuy;tisf;F mz;ikapy; mike;Js;sJld; guhijNuhapl;Lr; Rug;gpahdJ ijNuhapl;L Rug;gpapd; 

gpw;gf;f Nkw;gug;gpy; cs;sJ. mfQ;Ruf;Fk; Rug;gpfSk; mit cw;gj;jpnra;Ak; XNkhdpd; nraw;ghLfs; 

Nghd;w rfy tplaq;fs; kPJk; ftdj;ijr; nrYj;jp fw;gpj;jpypd;NghJ nghUj;jkhd tupg;glq;fs; 

khjpupfisg; gad;gLj;JtJ mtrpakhFk;.  
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tpdh ,yf;fk; 20 tpyq;Ffspd; fopj;jw; fl;likg;Gfs; njhlu;ghdjhFk;. ,t;tpdhtpw;F 

rupahd tpilia 38.45% MNdhu; Nju;T (3) Ij; njupT nra;Js;sdu;. tpyq;Ffspd; fopj;jw; 

fl;likg;Gfspd; rupahd miltplk; njhlu;ghd mwpT Fiwthf ,Ug;gNj ,jw;Ff; fhuzkhFk;. 

gpd;tUk; fhuzq;fspdhy; Vida ehd;F Nju;TfSk; gpioahfpd;wd. ctu; ePu; efUapu;fspdJk; 

gwitfspdJk; cg;Gr;Rug;gp fz;fSf;F mz;ikapy; mike;Js;sJ. kdpjdpd; tpau;itr; 

Rug;gpfs; Njhypy; mike;Js;sJld; Nkw;Nwhypd; guk;gpAs;sJ. G+r;rpfspy; ky;gP[pad; rpWFoha;fs; 

czTf; fhy;thapy; jpwf;fpd;wJ. ,jdhy; fopTg; gjhu;j;jq;fs; kyj;Jld; nghJj;Jthuk; topahf 

ntspNaWfpd;wJ. Rthrf; fyq;fs; jl;ilg; GOf;fspy; khj;jpuk; cz;L vdpDk; ieNlupad;fspy; 

fhzg;gLtjpy;iy. 

tpdh ,yf;fk; 23 ,d; rupahd Nju;T 04 MFk;. ,j;Nju;tpid 32.67% rjtPjkhNdhu; njupT 

nra;Js;sdu;. tpyq;Ffspd; Gwtd;$L njhlu;ghf Nfl;fg;gl;Ls;s ,t;tpdh fpu];Nurpah tifapy; 

mlq;Fk; rpy Mj;jpuNghlhf;fSf;F Gwtd;$l;by; fy;rpak; fhgNdw;W cs;sij khztu;fs; mNefu; 

mwpe;jpUf;ftpy;iy. Gwtd;$l;by; mlq;fpAs;s gpujhd nghUs;fis tpl Nkyjpfkhf mlq;fpAs;sit 

njhlu;ghfTk; khztu;fs; mwpe;jpUf;f Ntz;baJld; cjhuzq;fisAk; $wf;$bajhf ,Uf;f 

Ntz;Lk;. Mj;jpug;Nghlhf;fs; midj;Jk; Gwtd;$L fhzg;gLtJld; rpy nkhy];fh kw;Wk; 

efUapu;fSk; Gwtd;$l;ilf; nfhz;Ls;sJ. vf;ifNdhNlu; Nkw;whf;fspy; mftd;$L khj;jpuk; cz;L. 

efUapu;fspy; Kf;fpakhf mftd;$L fhzg;gl;lhYk; rpy efUapu;fSf;F vd;GUj;jl;Lf;fspdhy; 

Mf;fg;gl;l Gwtd;$L cz;L. nekw;Nwhlhf;fspy; ePu;epiyapay; td;$L fhzg;gLfpd;wJ.  

kdpjdpd; khjpup Ks;se;jz;nld;G njhlu;ghf Nfl;fg;gLs;s 24 Mk; tpdhtpw;F 24.53% khztu;fs; 

(1) Mk; Nju;itNa njupT nra;Js;sdu;. vdpDk; rupahd tpilahf miktJ (3) MtJ Nju;thFk;. 

Ks;se;jz;nld;G clypypUe;J ,U Kisfs; Njhd;whky; euk;Gf; fhy;tha; tisTfspy; ,Ue;J 

Njhd;Wfpd;wJ. xt;nthU Ks;se;jz;nld;GfSk; khjpup Ks;se;jz;nld;gpypUe;J NtWgLk; Kiwia 

nra;Kiw %yk; ,dq;fz;bUf;f Ntz;Lk;.  

tpdh 25 MdJ kdpjdpd; tpe;Jf;fs; #nyhd;iwf; fUf;fl;Ltjw;fhd Mw;wy; vf;fl;likg;gpy; 

ngw;Wf;nfhs;fpd;wJ vdf; Nfl;fg;gl;Ls;sJ. tpe;jpd; cly; Kjpu;r;rp tpijNkw;jpzptpy; Vw;gLfpd;wj. 

,jdhy; tpe;J mirAk; Mw;wy; mjpfupj;J fUf;fl;Lk; Mw;wiyAk; ngw;Wf; nfhs;fpd;wJ. ngz; 

,dg;ngUf;f topapy; tpe;Jf;fs; mjpcapu;ghf;fj;ijg; ngWfpd;wd. ,jdhy; (2) MtJ tpilahd 

Nahdp topAk; (5) Mk; tpilahd tpijNkw;wpzpT Mfpa ,uz;Lk; rupahd tpilahf mikfpd;wJ. 

(2) MtJ tpilf;F 48.94% MNdhUk; (5) Mk; tpilf;F 36.77% MNdhUk; tpilaspj;Js;sdu;. 

tpdh ,yf;fk; 27 MdJ tpe;Jf;fs; ntspj;js;sspd; gpd;du; kdpj tpe;jpd; tho;f;if fhyk; njhlu;ghf 

tpdtg;gl;Ls;sJ. ,t;tpdhtpw;fhd tpilahf (3) kw;Wk; (4) Mk; tpilfs; rupahditahFk;. ,jw;F 

guPl;rhu;j;jpfs; toq;fpa tpilfspd; rjtPjk; KiwNa 21.06%, 64.41% MFk;. 72 kzpj;jpahyk; 

vd;gij mjpf guPl;rhu;j;jpfs; njupT nra;Js;sdu;. vdpDk; cr;r MAl;fhyk; 72 kzpj;jpahyNk 

MFk;. cj;Njr MAl;fhyk; 48 kzpj;jpahyk; MFk;.
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tpdh ,yf;fk; 33 MdJ xspj;njhFg;ig ghjpf;fhJ MtpAapu;g;igf; Fiwf;ff; $ba gupNrhjid 

epiyik Nfl;fg;gl;Ls;sJ. mNef khztu;fs; fhtw;fyq;fSf;Fs; ABA I cl;nrYj;Jk; vd 

tpilaspj;Js;sdu;. ,t; (5) MtJ Nju;it 33.23% MNdhu; njupT nra;Js;sdu;. vdpDk; rupahd 

njupT (2) MFk;. ,jid 16.22% MNdhu; njupT nra;Js;sdu;. MtpAapu;g;G> xspj;njhFg;gpd; kPJ 

nry;thf;Fr; nrYj;Jk; fhuzpfis ntt;Ntwhf mwpe;jpUe;jhYk; ,f;fhuzpfspilNa fhzg;gLk; 

,ilj;njhlu;Gfs; njhlu;ghf tpsf;fg; gpur;rpidfs; cs;sij khztu;fspd; tpilfspypUe;J 

njspthfpd;wJ. 

tpdh ,yf;fk; 35 MdJ tpyq;Ffspd; Nka;r;ry; my;yJ tpirg; nghwpiag; gad;gLj;jp Gy;ntl;liyj; 

njhlu;e;J Gy;ntsp xd;wpy; Gy; ,iyfspd; njhlu;r;rpahd tsu;r;rpf;Fk; ePl;rpf;Fk; nghWg;ghfTs;sJ 

vd tpdtg;gLl;Ls;sJ ,ilGFe;j gpupapioak; Gw;jhtuq;fspd; jz;bd; fZf;fs; kw;Wk; ,iyapd; 

mbapy; mike;Js;sJ. ,iyapd; njhlu;r;rpahd tsu;r;rpf;Fk; ePl;rpf;Fk; ,ilGFe;j gpupapioaj;jpd; 

nraw;ghNl fhuzkhFk;. MfNt ,t;tpdhtpw;fhd rupahd tpil (3) MFk;. ,t;tpilia 35.16% 

MNdhu; njupT nra;Js;sdu;. vdpDk; ftdaPdkhf cr;rpg;gpupapioak; (1) MtJ Nju;it 33.85% 

MNdhu; njupT nra;Js;sdu;.  

tpdh ,yf;fk; 39 MdJ gq;fR njhlu;ghd jtwhd $w;W vJntd tpdtg;gl;Ls;sJ. ,q;F 

jtwhd $w;whf Nju;T (1) cs;sJ. ,q;F gq;fRfs; ahTk; mOfy; tsupg; Nghrizf;Fupait 

vdf; $wg;gl;Ls;sJ. xl;Lz;zpg; gq;fSf;fSk; cs;sd. jtwhd Nju;it 25.28% MNdhu; njupT 

nra;Js;sdu;. (2) MtJ Nju;it 29.38% MNdhu; njupT nra;Js;sdu;. vdpDk; ,q;F Fwpg;gpl;lthW 

rfy gq;fRf;fSk; ,ypq;fkpy; ,dg;ngUf;fj;ijf; fhl;Lk; vd;gJ jtwhd tplaky;y. cjhuzkhf  

mJ ,ioAUthd gq;fRf;fshFk;. zzAgaricus ,y; tpj;jpfs; %yk; eilngWk; ,ypq;fkpy; Kiw 

,dg;ngUf;Fk; eilngwhtpl;lhYk;> mJ ,ioAUthd gq;fR Mifahy; ,q;F J}z;Lgly; %yk; 

,dg;ngUf;fk; epfo;tJ ,ypq;fkpy; Kiw ,dg;ngUf;fkhFk;.

tpdh ,yf;fk; 41 ,ypUe;J 50 tiuapyhd tpdhf;fspy; Nju;Tfs; rpy rupahf mike;jhYk; 

mjw;Nfw;g rupahd tpilfisj; njupT nra;a Ntz;Lk;. 41 MtJ tpdhtpy; rupahd tpil (2) 

MFk;. zzA, C, D  Mfpa tpilfs; rupahdit MFk;. ,jidj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; 32.24% MFk;. ,q;F khg;nghUs; gpurhuz uPjpahf nraw;ghlw;wJ. mJ ePupy; fiuahJ 

vd;git guPl;rhu;j;jpfs; mwpe;jpUg;gJ njupfpd;wJ. ,jw;Nfw;g (5) MtJ tpilia (35.53%) MNdhu; 

njupT nra;Js;sdu;. ,q;F tpil (C) ,y; Fwpg;gplg;gl;l khg;nghUs; ,urhadj; jhf;fj;jpy; <LglhJ 

vd;gij Fiwthd guPl;rhu;j;jpfNs mwpe;Js;sdu;.  

tpdh ,yf;fk; 47 ,d; rupahd Nju;T (5) MFk;. ,q;F A, B, C Mfpa tpilfs; rupahdit. 

,t;tpilia 33.35% rjtPjkhNdhu; njupT nra;Js;sdu;. ,q;F G+r;rpfSk;> bg;NshNghlhf;fSf;F 

jiy> neQ;R> tapW vdg; gpupf;fg;gl;l cliyf; nfhz;Ls;sJ. vdpDk; tpil (A) Ak; czu;nfhk;G 

Nrhbfs; fhzg;gLtij tpil (B) Ak; rupahdit vdf; fUjp guPl;rhu;j;jpfspy; 46.09% MNdhu; 

zzABZZ kl;Lk; rupahdJ vdf; Fwpg;gpLk; (3) Mk; tpiliaj; njupT nra;Js;sdu;. vdpDk; G+r;rpfisg; 

NghyNt bg;NshNghlhf;fSf;F  neQ;rpy; %d;W Nrhb fhy;fs; cz;L vd;gJk; rupahdjhFk;. 
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tpdh ,yf;fk; 49 mq;fpfspd; mirT njhlu;ghf Nfl;fg;gl;Ls;sJ. ,t;tpdhtpw;fhd jtwhd 

tpilahfpa (5) Nju;it 51.86% MNdhu; njupT nra;Js;sdu;. vdpDk; rupahd tpil (1) MFk;. ,J 

zzA B DZZ If; Fwpf;fpd;wJ. Ks;se;jz;L tpyq;Ffspy; Nghypg;ghjj;jpw;Fupa mirT fhzg;gLtij 

mNef khztu;fs; mwpe;jpUf;ftpy;iy. rpy Ks;se;jz;L tpyq;Ffspy; ntz;FUjpr; rpWJzpf;iffs; 

Nghypg;ghjj;jpw;Fupa miritf; fhl;Lfpd;wJ vd;gij khztu;fs; mwpe;jpUf;f Ntz;Lk;.  

50 MtJ tpdhTf;F Fiwe;jsT rjtPjkhd khztu;fs; rupahf tpilaspj;Js;sdu;. ,J 

czTtiyAld; njhlu;ghd tpdhthFk;. ,q;F A, B, C, D rupahd tpilahf cs;sjhy; (5) MtJ 

Nju;T rupahdjhFk;. ,jw;F rupahd tpilia 28.32% MNdhu; mspj;Js;sdu;. ,jpy; capupdtpay; 

#oypay; njhlu;ghd mwpT FiwthfTs;sJ njspthfpd;wJ.   

nghJthf gy;Nju;T tpdhf;fSf;F cr;rg;Gs;spiag; ngw;Wf;nfhs;tjw;F ghl cs;slf;fj;ij kl;Lk; 

mwpe;jpUg;gJ NghJkhddjy;y. ,q;F ghl tplaq;fis tpsq;fp mtw;iwg; gFg;gha;e;J tpiliaj; 

jPu;khdpf;f cau; kl;lj;jpyhd cs Mw;wy; tpUj;jpaila Ntz;Lk;. 
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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
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2.2.2.	 tpdhj;jhs; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; 
njhlu;ghd mtjhdpg;GfSk; 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.  	 (A) 	(i)	 Gtpapy; kpf; Vuhskhd capupay; %yf;$Wfspd; $l;lk; vJ?

		   	 ÷ fhNghitjNuw;W                                         
^1 × 2½ Gs;spfs;&

		
		  (ii)   rpy tpyq;Ffs[d; Gwtd;$l;by; fhzg;gLk; iejuridf; nfhz;l fl;likg;Gf;Fupa 

gy;gFjpaj;jpidg; ngaupLf.  

               ÷  ifw;wpd;                                                                                                              ^1 × 2 1/2   Gs;spfs;&

(iii) (a)  jho;j;Jk; ,Urf;fiul; xd;wpidg; ngaupLf.

÷  Nkhy;w;NuhR $ yf;NuhR                                                                                                 ^1 × 2 1/2 Gs;spfs;&

(b)  jho;j;jh ,Urf;fiul; xd;wpidg; ngaupLf.

	 ÷  Rf;FNuhR                                                                                                                                           ^1 × 2 1/2 Gs;spfs;&

(iv) (a) fPNo jug;gl;Ls;s ,lj;jpy; ,uz;L mkpNdh mkpy %yf;$WfSf;fpilapy; ngg;iul; 

gpizg;G vt;thW cz;lhfpd;wJ vd;gij nghUj;jkhd tupg;glq;fisf; nfhz;L 

fhl;Lf. 

             

H
2
N C C  OH + H N C COOH   H

2
N   C C N C COOH  +  H

2
O 

H                             	H                             	 H               	 H

H
2
O                                                     * peptide bond

*

*

R   O 	 H    	R  	 R    O    H    R 

 

 

                                                  ^3 × 2 1/2  Gs;spfs;&

(b) 	Gujq;fspy; ngg;iul; gpizg;Gfs; ,Ug;gijf; fz;lwpag; gad;gLj;jg;gLk; 

gpupNrhjid ahJ? 

	 ÷  igA+uw; Nrhjid                                                                                                                                          ^1 × 2 1/2 Gs;spfs;&

(v) 	 (a)  fpisNfhrpbf; gpizg;G vd;gJ ahJ? 

÷  ,U xUrf;fijl;LfSf;F ,ilapy; (xLq;fw; jhf;fk; eilngWtjhy;) cUthFk; 

  gpizg;G. (rhjhuzkhf) mUfUNf cs;s xUrf;fiul;Lf;fspd; 1 Mk; fhgDf;Fk; 

  4 Mk; fhgDf;Fk; milapy; cUthFk;.           

	

                                                                                            ^1 × 2 1/2 Gs;spfs;&
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(b)  fpisf;Nfhrpbf; gpizg;Gfisf; nfhz;Ls;s ,uz;L capupau; Nru;itfisg; 

ngaupLf.

	 ÷  Rf;FNuhR $ Nkhy;w;NuhR $ yf;NuhR $ khg;nghUs; $ nrYNyhR $ fpisf;Nfh[d;                                                                               	
		  (VjhtJ ,uz;L) 

		   ^2 × 2 1/2 Gs;spfs;&

(vi) 	epA+f;fpspNahiul; xd;wpd; %d;W gpujhd ,urhadf; $Wfs; ahit?

÷	nge;NjhR nty;yk; 

÷	iejurd; %yk; 

÷	nghRNgw;Wf; $l;lk;                                                                              ^1 × 2 1/2 Gs;spfs;&

(vii)	%d;W epA+f;fpspNahiul;Lfisg; ngaupl;L> mit xt;nthd;wpdJk; xt;nthU 

njhopiyf; Fwpg;gpLf.

epA+f;fpspNahiul; njhopy;

÷  iwNghepA+f;fpspNahiul;L ÷  RNA ,d; $W

÷  bxf;rpiwNghepA+f;fpspNahiul;L ÷  DNA ,d; $W

÷  ATP ÷  rf;jpia Nrkpj;jYk; tpLtpj;jYk; 

÷  NAD/ NADP/ FAD ÷  Ijurd; $ ,yj;jpud; fhtpfshf 

njhopw;gLk;. 

	                                                     (VjhtJ (03 + 03) × 2 1/2 Gs;spfs;&

 	 (B) 	(i)	 mq;fpfspd; fw;ifapy; Kiwahf ghFghl;baypd; ed;ikfisf; Fwpg;gpLf.

÷	mq;fpfSf;Fupa ,ay;Gfis kdjpy; itj;jpUg;gjw;F cjTjy;.

÷	vjpu;T$Wk; Mw;wiy kpjg;gLj;Jk; / ,ay;Gfs; gw;wp vjpu;$wy;. 

÷	mq;fpfSf;F ,ilapy; cs;s $u;g;Gj;njhlu;Gfis mwpa KbAk;.

÷	mq;fpfSf;Fupa jdpj;Jtkhd ngaupLjypy; cjTk;.

÷	mq;fpfis myFthf milahsq;fhz KbAk;.	

^VjhtJ 4 × 2 1/2 Gs;spfs;&

		

		  (ii)   	mq;fpfspd; ghFghl;baypy; gad;gLj;jg;gLk; %yf;$w;W kl;l epajpfs; ahit?

÷	Kf;fpa guk;giu myFfspYs;s DNA ,d; fhu xOq;F.

÷ ,iokzp DNA

÷	 r-RNA ,d; fhu xOq;F.

÷	nghJthd Gujq;fspd; mkpNdh mkpyq;fspd; njhlnuhOq;F.

÷	fyf;$Wfspd; %yf;$w;Wf; fl;likg;Gfs;	

^5 × 2 1/2 Gs;spfs;&

(iii) 	mq;fpfspd; ghFghl;baypy; gad;gLj;jg;gLk; gpujhd jf;Nrhd;fis nghJ ,ay;Gfspd; 

vz;zpf;ifapd; mjpfupg;gpw;Nfw;g tupirapy; xOq;FgLj;Jf.

÷	 Domain, ,uhr;rpak;> fzk;> tFg;G> tUzk;> FLk;gk;> rhjp> ,dk;	

^1 × 2 1/2 Gs;spfs;&
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	 (C) 	(i)	 ituRfspd; nghJ ,ay;Gfisf; Fwpg;gpLf.

÷	fykw;wit $ fy xOq;fikg;G mw;wit.

÷	DNA my;yJ  RNA nfhz;ld.

÷	mDNrgj;ijf; fhl;Ltjpy;iy.

÷	fl;Lg;gl;l xl;Lz;zpfs;

÷	fl;likg;G fg;rpl; Guj ciwapdhYk; /  ypg;NghGujKk; epA+f;fpspf;fkpy ikag; gFjp 

Mfpatw;whYk; $ Gujj;jpdhy; #og;gl;l epA+f;fpspf;fkpyj;jpdhYk; $ ypg;Nah Gujj;jpdhYk; 

Mf;fg;gl;lJ.

÷	fg;rpl; jdpj;Jtkhd rkr;rPiuf; nfhz;lJ $ Icosahedral my;yJ Helical

÷	fg;rpl;bDs; rpy nehjpaq;fisf; nfhz;bUf;Fk;.

	 cjhuzk; : nghypkNuR

÷	,yj;jpud; EZf;Ff; fhl;bf;Fupait / gUkdpy; 20nm-300nm tiu MFk;.

	 ^VjhtJ  6 × 2 1/2 Gs;spfs;&

		  (ii)   	gpd;tUk; ml;ltizapd; epuy; 1 ,y; vf;ifNdhNlu;kw;wh fzj;jpd; rpy ,ay;Gfs; 

jug;gl;Ls;sd. ,t;tpay;Gfs; 2-5 tiuAs;s epuy;fspy; glbaw;gLj;jg;gl;Ls;s 

tpyq;Ffs; xt;nthd;wpYk; ,Uf;fpd;wdth vd;gij nghUj;jkhd $l;by; (√) vd 

milahsj;ij ,Ltjd; %yk; Fwpg;gpLf. 

			 

,ay;G
Sand 

dollar
flyl;il

fly;

ypy;yp

nehUq;F

kPd;

jl;ilahd cly; √ √

Gaq;fs; ,Uj;jy; √ √

clypd; vjpu; gf;fq;fspy; 

$Kbtplq;fspy; thAk; FjKk; 

fhzg;gly;

√ √

				    ^6 × 2 1/2 Gs;spfs;&

				    ^nkhjjk; 40 × 2 1/2 = 100 Gs;spfs;&
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1 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; :

   

tpdh 1 ,w;F 94% Md guPl;rhu;j;jpfspy;  

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 100 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;> 00 - 25 tFg;ghapilapy; 24% 

 26  -  50  tFg;ghapilapy; 49%
 51  -  75  tFg;ghapilapy; 25% 

 76  -  100 tFg;ghapilapy;  2%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 75 ,w;F NkyhNdhu;  2% 

ngw;Ws;sdu;. ,t;tpdhtpw;F 25 my;yJ 

mjidtplf; Fiwthfg; Gs;sp ngw;wtu;fs;  24% 

MFk;. guPl;rhu;j;jpfspy;  26-50 ,ilg;gl;Nlhu; 
49% MFk;.  

 1 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; 1 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

51 - 75

25%

26 - 50

49%

00 - 25

24%

1 Mk; 1 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;iktpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

1Mk; tpdhtpd; gpupTfSk; cggpupTfSk;1Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

,
y
F
j
d
;i
k

55%

30%

45%

22%

25%

36%

83%

69%

10%

66%

37%

85%
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82%

64%
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(a) (b) (a) (b) (a) (b)

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

(A) (B) ( C)

Ú ,t;tpdhtpy; 12 cggpupTfs; fhzg;gLtJld; mtw;wpd; ,yFjd;ik 42% MFk;. ,yFjd;ik Fiwe;j 

gpupT 6 cs;sd. ,t;tpdhtpy; kpf ,yFthdJ (v) (a) MFk;. mjd; ,yFjd;ik 10% MFk;. ,yFthd 

cggpupT (iii) (b) MFk;. mjd; ,yFjd;ik 85% MFk;.
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(A) (i) gFjpapy; Gs;spfs; ngw;wjw;fhd ,yFjd;ik 64% MFk;. Gtpapy; kpf Vuhskhd capupay; 

%yf;$W fhNghitjNuw;W vd tpilapy; Fwpg;gplg;gl;Ls;sJ. vdpDk; rpy khztu;fs; nrYNyhR 

vd tpilaspj;jpUe;jdu;. 

(A) (ii) gFjpapy; Gs;spfs; ngw;wjw;fhd ,yFjd;ik 82% MFk;. tpyq;Ffspd; Gwtd;$l;by;  

fhzg;gLk; iejuridf; nfhz;l fl;likg;Gf;Fupa gy;gFjpak; ifw;wpd; vd mNef khztu;fs; 

mwpe;Js;sdu;. 

gFjp (A) (iii) (a) ,y; (b) ,y; Gs;spfs; ngw;wjw;fhd ,yFjd;ik KiwNa 78% kw;Wk; 85% MFk;. 

,t;tpdhg;gFjpapy; Nkhy;w;NuhR> yf;NuhR vd;git jho;j;Jk; ,Urf;fiul;L vdTk; Rf;FNuhR jho;j;jh 

,Urf;fiul; vdTk; mNef khztu;fs; mwpe;J itj;Js;sdu;. 

(A) (iv) (a) ,y; 37% MFk;. ,q;F ,uz;L mkpNdh mkpyq;fs; ngg;iul;L gpizg;gpdhy; ,ize;J 

,Ungg;iul;L cUthFk; Kiwia tupg;glj;jpd; %yk; fhl;LtNj ,t;tpdhtpy; Nfl;fg;gl;l tpdhthFk;. 

,t;tpdhtpy; Gs;spfs; ,og;gjw;fhd gy;NtW FiwghLfs; fhzg;gl;ld. 

cjhuzk; (-	 ÷ 	 mkpNdh mkpyj;jpd; fl;likg;G #j;jpuj;ij jtwhf vOjpapUj;jy;. 

÷ 	 ngg;iul;L gpizg;ig rupahf fhl;lhJ

÷	 ,uz;L mkpNdh mkpy %yf;$Wfs; ,izAk;NghJ ePu; %yf;$Wfs; mfw;wg;gLk; 

Kiwiaj; njspthff; fhl;lg;glhjpUj;jy;.

gFjp (A) (iv) (b) ,w;fhd tpilapd; ,yFj;dik 66% MFk;. ,q;F ngg;iul;L gpizg;Gfs; 

,Ug;gijf; fz;lwpa Nkw;nfhs;sg;gLk; igANuw;W gupNrjidf;Fg; gjpyhf rpf;fyhdJk; jtwhd 

nrhw;gpuNahfq;fisAk; (cjhuzk; igAUNtw;W> gpANuw;W) gad;gLj;jp tpilaspj;Js;sdu;. ,jdhy; 

Gs;spfis ,of;f Ntz;ba epiy Vw;gl;lJ. ,t;thW ,yFthd kw;Wk; mwpT rhu;e;j tpdhf;fSf;F 

tpil vOJk;NghJ ftdf;Fiwthd ,Ug;gij jtpu;j;Jf; nfhs;s Ntz;Lk;.

gFjp (A) (v) (a) ,d; ,yFjd;ik 10% MFk;. rupahd tpilaspg;gjpy; khztu;fs; jtwpAs;sdu;. 

fpisf;Nfhrpbf; gpizg;ig tiutpyf;fzg;gLj;j khztu;fshy; Kbatpy;iy. ,q;F mUfpYs;s 

xUrf;fiul;L %yf;$Wfs; ,uz;L ^1, 4& \fhgd; mZf;fSf;F| ,ilapy; eilngWk; gpizg;G vdf; 

Fwplg;gl;bUf;f Ntz;Lk;. vdpDk; mNdf khztu;fs; fhgd; mZf;fSf;fpilapy; eilngWk; gpizg;G 

vd tpilaspj;jpUe;jdu;. ,jdhy; Gs;spfis ,oe;Js;sdu;.  

gFjp (A) (v) (b) tpilapd; rupahd tpil fpilj;jikf;fhd ,yFjd;ik 69% MFk;. ,q;F 

fpisf;Nfhrpbf; gpizg;G mlq;fpAs;s capupaw; Nru;itfshd Rf;FNuhR> Nkhy;NuhR> yf;NuhR Mfpa 

,Urf;fiul;Lfs; %d;Wk; khg;nghUs;> nrYNyhR> fpisf;Nfh[d; Mfpa gpujhd gy;rf;fiul;Lf;fs; 

%d;Wk; tpilfshf toq;fg;gl;Ls;sd. vdpDk; 31% Md khztu;fs; ,yFthd ,t;tpdhtpw;F 

rupahf tpilaspf;ftpy;iy. 

gFjp (A) (vi) ,y; epA+f;fpspNahiul; xd;wpd; %d;W gpujhd ,urhad $Wfs; njhlu;ghf tpdtg;gl;Ls;sJ. 

,t;tpdhtpd; ,yFjd;ik 83% MFk;. ,t;tpdh njhlu;ghd khztu;fspd; mwpT kl;lk; cau;thff; 

fhzg;gLfpd;wJ. 

gFjp (A) (vii) ,y; rupahd tpilaspj;jikf;fhd ,yFjd;ik 36% MFk;. ,t;tpdhtpw;F Gs;spfis 

kpff; FiwthfNt ngw;Wf;nfhz;Ls;sdu;. epA+f;fpspNahiul; njhlu;ghf khztu;fs; mwpe;jpUe;jhYk; 

mtw;wpd; njhopy; njhlu;ghd tpsf;fk; FiwthfNt ,Ue;Js;sJ. ,jw;F tpilaspf;Fk;NghJ 

Vw;Wf;nfhs;sg;gl;l ghlj;jpw;Fupa fiyr;nrhw;fis gad;gLj;JtJ mtrpakhFk;.

cjhuzk; (-	 iwNghepA+f;fpspNaiul;bd;> ,d; njhopyhdJ RNA,d; $W vd tpilaspj;jpUf;f 
Ntz;Lk;. vdpDk; RNA I cUthf;fy; vd;Dk; tpilf;F Gs;sp toq;fg;gltpy;iy.
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gFjp (B) (i) ,d; tpilaspj;jikf;fhd ,yFjd;ik 25% MFk;. ,q;F mq;fpfspd; fw;ifapy; 

Kiwahd ghFghl;baypd; ed;ikfs; tpdtg;gl;bUe;jJ. ,jw;F tpilaspf;Fk;NghJ Kiwahd 

tifg;gLj;jypdhy; fpilf;Fk; ed;ikfisg; nghJthf Kd;itf;f Ntz;Lk;. rupahd Kiwapy; 

tpsq;fpf; nfhs;shjjhy; nghUj;jkw;w tpilfis vOjpAs;sdu;. 

gFjp (B) (ii) ,d; ,yFjd;ik 22% MFk;. mq;fpfspd; ghFghl;baypy; gad;gLj;jg;gLk; %yf;$w;W 

kl;l epajpfs; Mrpupau; mwpTWj;jy; topfhl;b E}ypy; njspthff; $wg;gl;Ls;sJ. vdpDk; khztu;fspd; 

tpilfs; KOikahf mikatpy;iy. ,jdhy; ,t;tpdhtpd; ,yFjd;ik Rl;b Fiwtile;Js;sJ.

cjhuzk; (- 	 01' 	 \Kf;fpa guk;giu myFfspYs;s DNA ,d; fhu xOq;F| vd;Dk; tpil 

vOj Ntz;bapUe;jhYk; mNdf khztu;fs; \Kf;fpa| vd;Dk; nrhy;iyg; 

gad;gLj;jtpy;iy.

	 02'  \nghJthd Gujq;fspd; mkpNdh mkpyq;fspd; njhlnuhOq;F| vd;Dk; tpilapy; 

mNef khztu;fs; nghJthd vd;Dk; nrhy;iy vOjpapUf;ftpy;iy.  

,q;F Mrpupau;fs;> khztu;fs; ,t;thwhd Fwpj;j rpwg;gpay;ghd tplaq;fis tpil vOJk;NghJ 

ftdpf;f Ntz;baJ mtrpakhFk;. 

gFjp (B) (iii) ,d; ,yFjd;ikr; Rl;b 45% MFk;. mNdfkhd khztu;fs; gpujhd jf;Nrhd;fspd; 

vz;zpf;if mjpfupf;Fk; xOq;FKiwapy; Fwpg;gplg;ghjjpdhy; Gs;spfis ,oe;Js;sdu;. jf;Nrhd;fis 

tupirg;gLj;Jk;NghJ (Domain) Ngupuhr;rpak;> ,uhr;rpak;> fzk;> tFg;G tUzk;> FLk;gk;> rhjp> ,dk; 

vd xOq;fika Ntz;Lk;. ,t;tupirapy; xd;NwDk; vOjg;gl;bUf;fhtpl;lhy; Gs;spfs; toq;fg;gl 

khl;lhJ. MfNt jf;Nrhd;fs; rfyJk; vOjg;gl;bUg;gJld; tupirf; fpukkhf vOjg;gl;bUg;gJk; 

Gs;spfisg; ngw;Wf;nfhs;tjw;F mtrpakhFk;. 

gFjp (C) (i) ,y; ituRf;fspd; nghJ ,ay;Gfs; tpdtg;gl;bUe;jJ. ,q;F 06 tpilfSf;F Gs;spfs; 

toq;fg;gl;bUg;gJld; ,jd; ,yFjd;ik 30% MFk;. ,q;F ,yFjd;ik Fiwtiltjw;F gpujhd 

fhuzq;fs; fPNo jug;gl;Ls;sd.

01'  tpilnaOJk;NghJ ftdpf;fg;glhj Fwpg;ghd tplaq;fs;. 

cjhuzk; (- 	 epA+f;fpspf;fkpy ikag;gFjpapdhYk; fg;rpl; vd;Dk; Guj ciwapdhYk; ituRtpd; 

fl;likg;G cUthf;fg;gLs;sJ vd;gNj tpilahFk;. vdpDk; mNdf khztu;fs; 

epA+f;fpspf; mkpyj;jpdhy; Gujj;jpdhYk; ituRtpd; fl;likg;G Mf;fg;gl;Ls;sJ 

vd tpilaspj;Js;sdu;.

	 ,q;F tpilaspg;gjw;F 06 tupfs; tplg;gl;bUe;jd. khztu;fs; Fiwe;jsthd 

tpilfNs mspj;Js;sdu;. ituRtpd; nghJ ,ay;Gfs; 06 tplf; Fiwthf 

vOjpapUg;gJ mNdf khztu;fs; ituR njhlu;ghd mwpT Fiwthf ,Ug;gijf; 

fhl;Lfpd;wJ.

gFjp (C) (ii) ,d; ,yFjd;ik 55% MFk;. vf;ifNdhNlh;kw;wh fzj;jpd; rpy ,ay;GfSk; cupa 

tpyq;FfisAk; njhlu;GgLj;Jtjw;Nf khztu;fSf;F toq;fg;gl;Ls;sJ. ,t;thwhd tpdhf;fSf;F 

rupahd mwpTWj;jy;fisg; gpd;gw;WtJ fl;lhakhdjhFk;. vdpDk; mNdf khztu;fs; mwpTWj;jy;fisg; 

gpd;gw;whky; jkJ tpUg;gj;Jf;F Vw;wthW tpilaspj;Js;sdu;. rupahd vz;zpf;ifia tpl mjpfkhd 

tpilfis mspj;Js;sikAk; fhzf;$bajhf ,Ue;jJ. ,t;tpuz;L fhuzq;fSk; Gs;spfs; ,og;gjw;F 

fhuzkhf ,Ue;jJ. 
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2 Mk; tpdh

02.  	 (A) 	(i)	 gpd;tUk; mq;fpfspy; fhzg;gLk; ,ypq;fkpy; ,dg;ngUf;f tiffisf; Fwpg;gpLf.

(a)	 Paramecium	 :  	 ,U$w;Wg;gpsT

(b)	 Plasmodium	 :  	 gy;$w;Wg;gpsT

(c)	 Hydra	 :  	 mUk;Gjy;

(d)	 Spirogyra	 :  	 Jz;Lgly;

(e)	 Agaricus	 :  	 Jz;Lgly; / g+rztiy Jz;Lgly; 	       ^5 × 2 1/2 Gs;spfs;&

		

		  (ii)   	,ypq;fkpy; ,dg;ngUf;fj;jpd; mD$yq;fisf; Fwpg;gpLf.  

÷	 xU ngw;Nwhu; kl;LNk Njit. 

÷	 gpwg;Gupikapay; uPjpapy; xj;j vr;rq;fs; Njhw;Wtpf;fg;gLk;.

÷	 vz;zpf;ifapy; tpiuthd mjpfupg;G Vw;gLk;. 		               ^3 × 2 1/2  Gs;spfs;&

		  (iii) 	kdpjdpd; tpe;jhf;fj;jpd; NghJ fhzj;jf;f ,Ukba> xUkbaf; fyq;fisr; rupahd 

epuypy; vOJf.

,Ukbak; xUkbak;

÷  Kjy; %yTapu;fyq;fs;; 	 ÷  tpe;Jf;Fopaq;fs;;

÷  tpe;Jg; gpwg;Gf;fyk; 	 ÷  tpe;jhFfyq;fs;;

÷  Kjy; tpe;Jf;Fopaq;fs;; 		  ÷  tpe;Jfs;

                                                                              ^6 × 2 1/2 Gs;spfs;&

		  (iv) kdpjdpd; tpe;jhf;fj;jpy; <LgLk; XNkhd;fisg; ngaupl;L> mit xt;nthd;iwAk; 

Ruf;Fk; mfQ;Ruf;Fk; Rug;gpfisf; Fwpg;gpLf. 

XNkhd; Rug;gp

÷  GnRH ÷  guptff;fPo;

÷  FSH ÷  Kw; fgr;Rug;gp

÷  LH /ICSH	 ÷  Kw; fgr;Rug;gp

÷  nj];nj];jpNuhd; ÷  tpij

÷  Inhibin ÷  tpij

                                                           (5+5) × 2 1/2 Gs;spfs;&

 	 (B) 	(i)	 khjtplha; epWj;jk; vd;why; vd;d?

÷	 R+y;nfhs;sy;> khjtplha; rf;fuk; vd;gd epWj;jg;gly; (epue;jukhf)    ^1 × 2 1/2 Gs;spfs;&

		

		  (ii)   	rhjhuz MNuhf;fpakhd ngz;fspy; khjtplha; epWj;jk; epfOk; taJ tPr;rpidf; 

Fwpg;gpLf. 

÷	 45 - 55  taJf;fpilapy;					             ^1 × 2 1/2 Gs;spfs;&

		  (iii) 	khjtplha; epWj;jj;jpw;fhd fhuzk; ahJ?

÷	 FSH, LH vd;gtw;Wf;F Fiwthd Jyq;fy; fpilf;fg;ngwy;.	            ^1 × 2 1/2 Gs;spfs;&
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		  (iv) 	khjtplha; epWj;jj;Jld; njhlu;Gl;l td;$l;Lj; njhFjpapd; xOq;fPdk; ahJ?

÷	 vd;G nea;aupahjy;  (Osteoporosis)                                                       ^1 × 2 1/2 Gs;spfs;&

	 (C) 	(i)	 ,ypq;fkpy; ,dg;ngUf;fj;jpw;F tptrhaj;jpy; gutyhfg; gad;gLj;jg;gLk; gjpaKiw 

,dg;ngUf;fpfs; %d;wpidg; ngaupl;L> mit xt;nthd;wpw;Fk; gad;gLj;jg;gLk; 

xt;nthU gapiu cjhuzkhf; Fwpg;gpLf. 

,dg;ngUf;fp gapupd; ngau;

÷  Ntu; jz;Lf;fpoq;Ffs; 	 ÷  Zingiber/Musa/ Curcuma 

÷  jz;Lf; fpoq;;;Ffs;	 ÷  Alocasia/ Colocasia

÷  Fkpoq;fs;			   ÷  Allium

÷  n,aì,	 ÷  Annanas

÷  Kfpo;fs;	 ÷  Solanum 

÷  Xbfs;		  	 ÷  Centella

÷  ntl;Lj;Jz;Lfs; ÷  Saccharum / Manihot/ Ipomea

	 ^VjhtJ (3+3) × 2 1/2 Gs;spfs;&

		  (ii)   (a)	jhtuq;fspy; midj;Jty;yikAilik (Totipotency) vd;gjd; fUj;J ahJ?

	 jhtuf; fyq;fs; nghUj;jkhd epge;jidfs; toq;fg;gLk; NghJ mit g+uzkhd 

jhtukhf tsuf;$ba jifik.

			   (b)	jhtuq;fspy; Ez; ,dg;ngUf;fk; jtpu;e;j ,ioa tsu;g;gpd; Vida gad;fspy; 	

	 ,uz;bidf; Fwpg;gpLf.		

÷	 %yTapUUtpd; ciwfdpf;fhg;G

÷	 xU kbaj;jhtuq;fisg; ngWjy;.

÷	 ghuk;gupa khw;wpaikg;G nra;ag;gl;l jhtuq;fspd; cw;gj;jp

÷	 tpj;Jf;fis Njhw;Wtpf;f Kbahj jhtuq;fis ,dg;ngUf;fy;.

÷	 Nehaw;w jhtuq;fis cUthf;fy;.                 	 ^1 × 2 1/2 Gs;spfs;&

		  (iii)	mQ;rpNah];Ngk;fspd; tho;f;if tl;lj;jpy; fhzg;gLk; jiuthoplj;jpw;fhd $u;g;G 

uPjpahd ,irthf;fq;fs; vdf; fUjg;glj;jf;f gpujhd ,ay;Gfisf; Fwpg;gpLf.

÷	 Ml;rpahd tpj;jpj; jhtuk;

÷	 ed;F tpaj;jkile;j (tpUj;jpaile;j) fydpioak;> jhq;Fkpioaq;fSld; fhzg;gLk;.

÷	 Gzupfspd;> fUf;fl;lYf;F ePu; Njitapy;iy.

÷	 ,ypq;fKiw ,dg;ngUf;fj;jpw;fhd fl;likg;ghf g+tpd; cUthf;fk;.

÷	 goj;jpdhy; R+og;gl;l tpj;Jfs; cUthf;fk; (guk;gYf;Fupa myfhf)

÷	 ,ul;ilf; fUf;fl;lypd; epfo;T

÷	 tpidj;jpwdhd kfue;jr; Nru;f;if nghwp KiwAk;> tpj;Jg; guk;gy; nghwpKiwAk; 

fhzg;gLk;.
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÷ (tpj;jpj; jhtu ,ioaq;fspdhw; R+og;gl;l) ed;F xLf;fkile;j Gzupj; jhtuk; 

fhzg;gly;. 

÷ tpj;Jf;fspy; cwq;F epiy fhzg;gly;.

 ^3 × 2 1/23 × 2 1/2 Gs;spfs;Gs;spfs;&

    ^    ^nkhj;jk;nkhj;jk; 40 × 2 1/2 = 100 40 × 2 1/2 = 100 Gs;spfs;Gs;spfs;&

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

  

,uz;lhk; tpdh fl;lha tpdhthf mike;jhYk; 

96% Mdtu;fs; ,jw;F tpilaspj;Js;sdu;. 

,t;tpdhtpw;F 100 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 25 tFg;ghapilapy; 23% 

 26  -  50  tFg;ghapilapy; 42%
 51  -  75  tFg;ghapilapy; 31% 

 76  -  100 tFg;ghapilapy;  4%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 75 my;yJ mjidtplf; $ba 

Gs;spfisg; ngw;Nwhu;  4% MFk;. 25 my;yJ 

mjidtplf; Fiwthfg; Gs;sp ngw;wtu;fs;  23% 

MFk;. tpz;zg;gjhupfspy; 42% MNdhu;  26-50 
,ilg;gl;l Gs;spfisg; ngw;Ws;sdu;.  

 2 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; 2 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;
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Ú tpdh 02  cggFjpfs; 11 If; nfhz;Ls;sJld;> mjpy; 3 cggFjpfspd; ,yFjd;ik 50% tpl 

mjpfkhFk;. ,yFjd;ik $ba cggFjp (B) (iv) MtJld; mjd; ,yFjd;ik 62% MFk;. (B) (i)  
,yFjd;ik Fiwthd cggpupthFk;. mjd; ,yFjd;ik 7% MFk;.
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gFjp 2 (A) (i) ,y; mq;fpfspd; ,ypq;fkpy; Kiw ,dg;ngUf;fk; eilngWk; Kiw tpdtg;gl;Ls;sJ. 

,jd; ,yFjd;ik 57% MFk;. Mrpupau; mwpTWj;jy; topfhl;b ifE}ypy; Fwpg;gplg;gl;Ls;s ,t;tplak; 

rupahf khztu;fshy; Kd;itf;fg;glhjjhy; Gs;spfs; ,oe;Js;sdu;.

gFjp 2 (A) (ii) ,d; ,yFjd;ikr; Rl;b 43% MFk;. khztu;fs; KOikahd tpilia toq;fhjjhy; 

Gs;spfis ,oe;Js;sdu;.

cjhuzk; (-  	 gpwg;GupikuPjpapy; xj;j vr;rq;fisj; Njhw;Wtpj;jy; mD$ykhdJ vdf; 

Fwpg;gplg;gl;Ls;sJ. vdpDk; \gpwg;Gupik uPjpapy;| vd;Dk; gjj;ij vOjhky; xj;j 

vr;rq;fisj; Njhw;Wtpj;jy; vd;gijNa tpilahf vOjpapUe;jdu;. 

gFjp 2 (A) (iii) ,d; ,yFjd;ikr; Rl;b 49% MFk;. ,q;F khztu;fs; Fwpj;j> rpwg;;ghd fiyr;nrhw;fis 

cupa ,lq;fspy; gad;gLj;jhjjdhy; Gs;spfis ,oe;Js;sdu;. tpe;jhf;fj;jpd;NghJ fhzj;jf;f 

,Ukbaf; fyq;fisf; Fwpg;gpLtjpy; jtWfis tpl;Ls;sdu;.

cjhuzk; (- 	 \Kjy; tpe;Jf;Fopaq;fs; vd;Dk; nrhy;Yf;Fg; gjpyhf tpe;Jf;Fopaq;fs; 

vd;Wk; Kjy;%yTapf;fyq;fs; vd;gjw;Fg; gjpyhf %yTapu;f;fyq;fs; vd;Wk; 

tpilaspj;Js;sdu;.

gFjp 2 (A ) (iv) tpdhtpd; ,yFjd;ik 56% MFk;. ,q;F 5 XNkhd;fspd; ngau;fisAk; mtw;iw 

Ruf;Fk; Rug;gpfspd; ngau;fisf; Fwpg;gpLk;gb tpdtg;gl;Ls;sJ. khztu;fspd; ngaupl;l XNkhd;fspd; 

vz;zpf;if Fiwthf vOjg;gl;ljpdhy; Gs;spfis ,oe;Js;sdu;.

gFjp 2 (B) (i) tpdhtpd; ,yFjd;ik 7% MFk;. khjtplha; epWj;jk; njhlu;ghf Nfl;fg;gl;l tpdhtpw;F 

#y;nfhs;sy;> khjtplha; rf;fuk; vd;gd epue;jukhf epWj;jg;gly; vd vOjpapUf;f Ntz;Lk;. ,q;F 

epue;jukhf vd;Dk; nrhy; vOjg;glhtpl;lhy; Gs;spfs; toq;fg;gl khl;lhJ.

gFjp 2 (B) (ii) ,d; ,yFjd;ik 36% MFk;. rhjhuz MNuhf;fpakhd ngz;fspy; khjtplha; epWj;jk; 

45 - 55 taJf;fpilg;gl;NlhUf;F epfo;fpd;wJ. rpy tpilfspy; \taJ| vd;Dk; nrhy;iy vOjhky; 

vz;fis khj;jpuk; vOjpAs;sdu;. 2 (B) (i) ,y; khjtplha; epWj;jk; vd;why; vd;d vd;w tpdhtpw;F 

NtW rpyu; 2 (B) (ii) ,y; ,t;tpilia Nru;j;J vOjpapUe;jdu;. ,jdhy; Gs;spfis ,oe;Js;sdu;.

2 (B) (iii) ,y; khjtplha; epWj;jj;jpw;fhd fhuzj;ij mwpe;Jnfhs;s tpdtg;gl;l tpdhtpd; ,yFjd;ik 

21% MFk;. ,t;tpdhtpw;F mNdfkhd khztu;fs; tpilaspj;jpUf;ftpy;iy. khjtplha; rf;fuk; XNkhd; 

%yk; rPuhf;fg;gLtij tpsf;Fk;NghJ GnRH, FSH, LH, <];u[d; Gnuh[];jNuhd; Mfpa XNkhd;fspd; 

nry;thf;if mwpe;J nfhs;tJ Kf;fpakhdjhFk;. ,it njhlu;ghf Mrpupau; mwpTWj;jy; topfhl;ly; 

E}ypy; njspthff; Fwpg;gplg;gl;bUe;jhYk; khztu;fs; ruptu tpsq;fpf; nfhz;bUf;ftpy;iy. 

2 (B) (iv) ,d; ,yFjd;;ik 62% MFk;. ,J mwpT rhu;ghd tpdhthFk;.
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2 (C) (i) ,d; tpdhtpw;fhd ,yFjd;ikr; Rl;b 36% MFk;. ,j;jhtuq;fspy; eilngWk; gjpa Kiw 

,dg;ngUf;fpfisAk; mtw;Wf;fhd cjhuzq;isAk; Kd;itf;FkhW Nfl;fg;gl;Ls;sdu;. ,q;F 

cjhuzq;fs; tpQ;Qhdg; ngau;fs; vOjg;gly; Ntz;Lk;. khztu;fs; ,dg;ngUf;fpfisr; rupahf 

Fwpg;gpl;bUe;jhYk; tpQ;Qhdg; ngau;fisr; rupahd Kiwapy; vOjtpy;iy. ,q;F ,U nrhw;ngauPl;L 

Kiwapd; rl;ljpl;lq;fSf;F mika rupahd vOj;Jf;fis vOjpapUf;f Ntz;Lk;. 

,q;F fhzg;gl;l nghJthd jtWfs;

÷ 	 tpQ;Qhdg; ngau; Mq;fpy NgnuOj;jpy; vOj Ntz;Lk;.

÷	 tpQ;Qhdg; ngaUf;F fPohf NfhblNtz;Lk;.

÷	 ngaupy; VjhtnjhU vOj;jpy; jtWfis tpl;bUj;jy;.

gFjp 2 (C) (ii) ,d; (a), (b) gFjpfspd; ,yFjd;ik KiwNa 18%, 24% MFk;. jhtuq;fspd; 

midj;Jty;yikAlik vd;gij tiutpyf;fzg;gLj;Jk; Mw;wy; khztu;fspilNa fhzg;gltpy;iy. 

midj;Jty;yikAlik vd;gJ \jhtuf; fyq;fSf;F nghUj;jkhd epge;jidfs; toq;fg;gLk;NghJ 

mit G+uzkhd jhtukhf tsuf;$ba jd;ik| MFk;. NkYk; ,ioa tsu;g;G njhlu;ghf Nghjpa 

mwptpd;ikAk; fhuzkhFk;.

gFjp 2 (C) (iii) ,d; ,yFjd;ikr; Rl;b 41% MFk;. ,t;tpdhtpy; mQ;rpNah];Ngk;fspd; tho;f;if 

tl;lj;jpy; fhzg;gLk; jiuthoplj;jpw;fhd $u;g;G uPjpahd ,irthf;fq;fs; tpdtg;gl;bUe;jJ. ,q;F 

G+uzkhd tpil jug;glhjjhy; Gs;spfis ,oe;Js;sdu;.

cjhuzk; (- 	 fPNo jug;gl;Ls;s tpilfspy; Nfhbg;gl;l nrhw;fis gpuNahfpf;f khztu;fs; 

jtwtpl;Ls;sdu;.

Ú	 ed;F tpaj;jkile;j (tpUj;jpaile;j) fydpioak;> jhq;Fkpioaq;fs; fhzg;gLjy;

Ú	 ,ypq;fKiw ,dg;ngUf;fj;jpw;fhd fl;likg;ghf G+tpd; cUthf;fk;. 

Ú	 goj;jpdhy; #og;gl;l tpj;Jf;fs; cUthf;fk;. 

Ú	 tpidj;jpwdhd kfue;jr; Nru;f;if nghwpKiwAk; tpj;Jg;guk;gy; nghwpKiwAk;. 

Ú	 xLf;fg;gl;l Gzupj;jhtuq;fs; fhzg;gLjy;. 

,t;thwhd tpilfis vOJk;NghJ tpNrbj;j tplaq;fs; kPJ mjpf ftdk; nrYj;jp tpilaspg;gJ 

Kf;fpakhdjhFk;.  
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3 Mk; tpdh

03.  	 (A) 	 tpdh A (i)  njhlf;fk;  A (iv)  tiuahdit fPNo jug;gl;Ls;s tupg;glj;jpid mbg;gilahff; 

nfhz;litahFk;. 

						    

		  (i)	 Nkw;Fwpj;j tupg;glj;jpy; fhl;lg;gLk; fl;likg;G ahJ?

÷	 neUf;fkhd vd;gpd; FWf;Fntl;LKfk; / MNtrpad; njhFjp / osteon

	 ^1 × 2 1/2 Gs;spfs;&

		

		  (ii)   	 Nkw;Fwpj;j tupg;glj;jpy;  a - d vdf; Fwpg;gplg;gl;l fl;likg;Gfisg; ngaupLf. 

÷	 (a)	-	 MNtrpad; fhy;tha; 

÷	 (b)	-	 nkd;wl;Lfs;

÷	 (c) 	-	 rpWfhd;

÷	 (d) -	 fydpilf;Fop                                                      ^4 × 2 1/2 Gs;spfs;&

(iii) 	 Nkw;Fwpj;j tupg;glj;jpy; fhzg;gLk; fl;likg;gpy; fhzj;jf;f gpujhd fy tiffs; 	

	,uz;bidAk; ngaupl;L> mit xt;nthd;wpdJk; gpujhd njhopw;ghl;bidf; 

Fwpg;gpLf. 

fy tif gpujhd njhopy;

÷  vd;Gf;Fopak; / vd;gUk;gu;fyk; 
÷  vd;Gj; jhaj;ij Ruj;jy; /  vd;GUthf;fk; 
  (,ioak;)

÷  vd;Gilf;Fk;fyk; 
÷  vd;Gj; jhaj;ij kPs cwpQ;ry; /   
     vd;gpioaj;ij mfw;wy;

	 ^6 × 2 1/2 Gs;spfs;&

(iv) ''a'' ,y; fhzg;gLk; fl;likg;Gfs; ahit?

÷	ehb my;yJ ehsk; (fpis) / FUjpf; fyd;

÷	epzePu; fyd;; (fpis)

÷	euk;G	

^3 × 2 1/2 Gs;spfs;&

 	 (B) 	(i)	 kdpjupy; cr;rpf;Fop vdg;gLtJ ahJ?

÷	kz;il Xl;by; fhzg;gLk; (nkd;ikahd) nkd;rt;Tg; gFjpfs; / jiyNahL     

(gpwg;gpd;NghJ)	

^1 × 2 1/2 Gs;spfs;&
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(ii)   	kdpjupy; fhzg;gLk; gpujhd cr;rpf;Fopfisg; ngaupLf.

÷	Kw;gf;f cr;rpf;Fop

÷	gpw;gf;f cr;rpf;Fop

÷	Mg;Gg;Nghypf;Fupa cr;rpf;Fop

÷	KiyAUthd cr;rpf;Fop	

^4 × 2 1/2 Gs;spfs;&

(iii) cr;rpf;Fopfspd; gpujhd njhopy;fisf; Fwpg;gpLf.

÷	gpwg;gpd; nghOJ jiyNahL XusT neUf;fg;gLtjhy; / kfg;NgW ,yFthf;fg;gLk;.

÷	ghjpg;igj; jLf;Fk; / gpwg;G nraw;ghl;bd;NghJ jiyNahl;L vd;Gfs; cilahJ 

jLj;jy;		

^1 × 2 1/2 Gs;spfs;&

(iv) 	kz;ilNahl;by; Flhf;fs; vdg;gLgit ahit?

÷	fhw;W epug;gg;gl;l Fopfs;

÷	gprpu; nfhz;l 

÷	rPj Nkyzpapdhy; glyplg;gl;l 

÷	rpy jiy Xl;L vd;Gfspy; fhzg;gly;.	

^3 × 2 1/2 Gs;spfs;&

(v) 	Flhf;fisf; nfhz;buhj kz;ilNahL vd;Gfisg; ngaupLf.

÷	Rtu; vd;Gfs;

÷	gplu; vd;G

÷	filEjy; vd;Gfs;	

^3 × 2 1/2 Gs;spfs;&

	 (C) 	(i)	 FNshupNdw;wg;gl;l IjNuhf;fhgd; gPilnfhy;ypfSf;F %d;W cjhuzq;fs; jUf.

÷	DDT 

÷	 Aldrin / my;l;upd;

÷	Endrin / vd;bupd;	

^3 × 2 1/2 Gs;spfs;&

		

(ii)   	FNshupNdw;wg;gl;l IjNuhfhgd; gPilnfhy;ypfspd; jhf;fq;fisf; Fwpg;gpLf. 

÷	capu; mq;fpapD}lhd Njf;fk; / czTr; rq;fpyp Clhf xOq;F Nru;jy;.

÷	er;Rj; jd;ik / R+oy; eQ;rhf;fg;gLjy;.

÷	cgNahfkhd g+r;rpfis nfhy;Yk;.

÷	g+r;rpfspy; vjpu;Gj; jd;ik tpUj;jpailar; nra;Ak;.

÷	capu;g; gy;tifikiaf; Fiwf;Fk;.

÷	gwitfspd; fy;rpak; mDNrgj;ij jhf;Fk; / Kl;il XL nky;ypajhf;Fk; / 

gwitfspd; jg;gp gpiof;Fk; Mw;wy; FiwAk;.

	 ^6 × 2 1/2 Gs;spfs;&
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(iii)  ,yq;ifapy; fhzg;gLk; Njrpa xJf;Ffspd; gy;NtW tiffs; ahit?

÷ rl;lkPwiy mDkjpf;fhj ,aw;if xJf;Ffs;.

÷ Njrpa g+q;fhf;fs;

÷ ,aw;if xJf;Ffs;

÷ fhl;bYs;s nry;topfs;

÷ fly; Njrpa g+q;fhf;fs;                                                                         ^5 × 2 1/25 × 2 1/2 Gs;spfs;Gs;spfs;&

    ^    ^nkhj;jk;nkhj;jk; 40 × 2 1/2 = 10040 × 2 1/2 = 100 Gs;spfs;Gs;spfs;&

          

3 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; :

  

tpdh 3 fl;lha tpdhthFk;. guPl;rhu;j;jpfspy; 97% 
Mdtu;fs; ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;F 

100 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 25 tFg;ghapilapy; 67% 

 26  -  50  tFg;ghapilapy; 28%
 51  -  75  tFg;ghapilapy; 4% 

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

,t;tpdhtpw;F 75 my;yJ mijtplf; $ba 

Gs;spfisg; ngw;Nwhu;  1% MFk;. 25 my;yJ 

mjidtplf; Fiwthfg; Gs;spfisg; ngw;wtu;fs;  
67% MFk;. tpz;zg;gjhupfspy; 28% MNdhu; 26-50 
,ilg;gl;l Gs;spfisg; ngw;Ws;sdu;.  

 3 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; 3 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 25
67%

26 - 50
28%
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Ú ,t;tpdh cggFjpfs; 12 nfhz;Ls;sJld; cggpupTfs; midj;jpw;Fk; guPl;rhu;j;jpfs; fhl;ba 

,yFjd;ik 50% I tplf; FiwthFk;. ,yFjd;ik $ba cggpupT (B) (v) MtJld; mjd; ,yFjd;ik 

48% MFk;. mt;thNw ,yFjd;ik Fiwthd cggpupT (C) (ii) MFk;. mjd; ,yFjd;ik 4% MFk;. 
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gFjp (A) I, II, III  ,yFjd;ik Rl;b KiwNa 19%" 22%, 21% MFk;.

neUf;fkhd vd;gpioaj;jpd; FWf;Fntl;il ,dq;fz;L ngaupLtjw;F mNdf khztu;fspdhy; 

Kbatpy;iy. rpy tpilfs; ,Utpj;jpiyj;; jhtuj;jpd; jz;by; eilngWk; Jiztsu;r;rpnad 

,dq;fz;L tpilaspj;Js;sdu;. rpyu; tupg;glj;ij ,dq;fz;lhYk; a ,ypUe;J d tiu gFjpfis 

rupahfg; ngaupl;bUf;ftpy;iy.

,q;Nf vd;G ,ioaj;jpy; gpujhd ,uz;L fyq;fspd; tiffshd vd;gUk;gs; fyq;fs;> vd;Gilf;Fk; 

fyq;fspw;Fk; gjpyhf vd;ghf;Fk; fyq;fs; vdg; ngauplg;gl;Ls;sdu;. NkYk; mjd; njhopiy 

ngUk;ghyhdtu;fs; vOjj; jtwpAs;sdu;.

3 (A) (iv) ,d; ,yFjd;ik 37% MFk;. ,t;tpdhtpy; MNtrpad; fhy;thapy; fhzg;gLk; cs;slf;fq;fs; 

tpdtg;gl;Ls;sJ. 63% khztu;fSf;F MNtrpad; fhy;tha; njhlu;ghd mwpT fhzg;gltpy;iy. 

gFjp 3 (B) (i),  (ii) ,d; ,yFjd;ik KiwNa 26%, 32% MFk;. cr;rpf;Fop vd;gJ kl;ilNahl;by; 

fhzg;gLk; (nkd;ikahd) nkd;rt;Tg; gFjpfs; $ jiyNahL ,t;thW KOikahd tpilia 

toq;fhjjhy; Gs;spfis ,oe;Js;sdu;.

tpdh (ii) ,y; kdpjupy; fhzg;gLk; ehd;F cr;rpf;Fopfs; Nfl;fg;gl;bUe;jd. vdpDk; Kw;gf;f cr;rpf;Fop> 

gpw;gf;f cr;rpf;Fop Mfpa tpilfs; khj;jpuNk vOjg;gl;bUe;jd. ,jdhy; Gs;;spfs ,oe;Js;sdu;.

gFjp 3 (B) (iii) ,y; cr;rpf;Fopapd; gpujhd njhopy; Nfl;fg;gl;Ls;sJ. ,t;tpdhtpd; ,yFjd;ik  16% 

MFk;. ,uz;L njhopy;fSf;F Gs;spfs; toq;fg;gl;ld. vdpDk; xU njhopy; khj;jpuNk tpilahf 

vOjpapUe;jdu;.  

gFjp 3 (B) (iv) ,d; ,yFjd;ik 23% MFk;. kz;ilNahl;Lf; Flhf;fs; vd;gJ fhw;W epug;gg;gl;l 

Fopfspy; gprpu;nfhz;l rPjNkyzpahy; glyplg;gl;l rpy jiyNahl;L vd;Gfspy; fhzg;gLk; Flhf;fs; 

MFk; vd;gjw;Nfw;g Gs;spfs; toq;fg;gl;ld. vdpDk; mNdf khztu;fs; ,e;ehd;F tplaq;fisAk; 

vOjpapUf;ftpy;iy.

gFjp 3 (B) (v) ,d; ,yFjd;ik 48% MFk;. kdpj kz;ilNahl;by; Flhf;fs; nfhz;Ls;s vd;Gfs; 

Ejy; vd;G> rpGf vd;G MFk;. Flhf;fisf; nfhz;buhj vd;Gfs; Rtu; vd;G> gplu; vd;G> filEjy; 

vd;gitahFk;.

gFjp 3 (C) (i), (ii) ,d; ,yFjd;ikr; Rl;bfs; KiwNa 11%, 04% MFk;. ,t;tpuz;L tpdhf;fspYk; 

FNshupPNdw;wg;gl;l IjNuhfhgd; gPilnfhy;yp tiffisAk; mq;fpfSf;F mit Vw;gLj;Jk; 

ghjpg;Gf;fisAkhFk;. ,t;tplak; njhlu;ghf khztu;fspilNa fhzg;gLk; mwpT kpff; FiwthfNt 

cs;sJ ,jw;Ff; fhuzkhFk;.

gFjp 3 (C) (iii) ,y; ,yq;ifapYs;s Njrpa xJf;Ffs; tiffs; njhlu;ghf tpdtg;gl;Ls;s tpdhtpd; 

,yFjd;i 6% MFk;. ntt;NtW Njrpa xJf;F tiffspy; rl;l kPwiy mDkjpf;fhj ,aw;if 

xJf;Ffs;> Njrpa G+q;fhf;fs;> ,aw;if xJf;Ffs;> fhl;by; cs;s nry;topfs;> fly; Njrpa G+q;fhf;fs; 

Mfpa tpilfSf;Fg; gjpyhf xt;nthU xJf;FfSf;Fk; cjhuzq;fis Kd;itj;jpUe;jdu;.

cjhuzk; (- 	 ahy Njrpa tpyq;Ffs; ruzhyak;> tq;fhiy xJf;F> khJUfq;if xJf;F Nghd;w 

tpilfs; vOjg;gl;bUe;jd.   
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4 Mk; tpdh

04.  	 (A) 	(i)	 Ez;zq;fpf; ifj;njhopy;fspy; Ez;zq;fpfisg; gad;gLj;Jjy; mD$ykhf 

miktjw;F mtw;wpd; vt;tpay;Gfs; fhuzkhfpd;wd.

÷	cau; tsu;rp tPjk;

÷	mDNrg gd;ikj;Jtk; / ntt;NtW tifahd fPo;gilfis gad;gLj;Jk; Mw;wy; / 

fPo;gilg; gd;ikj;Jtk;

÷	khw;wPLfis / rhjhuz R+oy; epge;jidfspd; fPo; / jhf;fq;fis Vw;gLj;Jk; Mw;wy;

	 ^3 × 2 1/2 Gs;spfs;&

		  (ii)   	gpd;tUtdtw;iwg; gad;gLj;Jk; Ez;zq;fpj; ifj;njhopy;fs; xt;nthd;Wf;Fk; 

xt;Nthu; cjhuzk; jUf. 

(a)	 Ez;Zapu;f; fyq;fs;:  	 :  	Fiwepug;gp czTfs;/ tl;rPd;fs; (vaccines) / 

capu;g;ghd epu;g;gPldkhf;fy; cw;gj;jp

(b)	 Ez;Zapu; mDNrg <w;W tpisTfs; 	: 	mw;fNfhy; Fbghdq;fs;/ tpdhfpup/ ,yw;wpf;fkpy 

/ nehjpf;fg;gl;l ghy;/ nehjpaq;fs; / Ez;Zapu; 

nfhy;yp Mfpatw;wpd; cw;gj;jp

(c)	 Ez;Zapu; nrad;Kiwfs; 	 : 	$l;nlU jahupg;G/ capu;thA cw;gj;jp/ juk; 

Fiwe;j cNyhf jhJf;fspy; ,Ue;J cNyhfg; 

(Cu)  gpupj;njLg;G/ Jk;G Cwitj;jy;/ capu;g; 

gupfhuk;

(d)	 gpwg;Gupikapay; uPjpahf khw;wpaikf;fg;gl;l Ez;zq;fpfs; : 

			   XNkhd;fs; (,d;Rypd;)/ jLg;G kUe;Jfs

			   (tl;rPd;fs;)/ kdpj tsu;r;rp XNkhd;fs;/

rpfpr;irf;Fupa kUe;Jfs; Mfpatw;wpd; 

cw;gj;jp

	 ^4 × 2 1/2 Gs;spfs;&

		  (iii) kz; Ez;zq;fpfSf;Fk; cau; jhtuq;fspd; Ntu;fSf;Fk; ,ilNaAs;s Ez;Zapu; 

<l;lq;fSs; %d;W tiffisf; Fwpg;gpLf. 

÷	Ntu;rpWfZf;fs;

÷	Ntu;g; g+rzf;$l;lk;

÷	Ntu; tyak; (rhizosphere)

					     ^3 × 2 1/2 Gs;spfs;&
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		  (iv) jhtu tsu;r;rpiaj; J}z;Ljy; njhlu;ghf kz; Ez;zq;fpfspd; rpwg;ghd gq;fspg;Gfs; 

%d;wpidf; Fwpg;gpLf.

÷	fdpg;nghUshf;fk;/ fdpg;nghUspd; kPs;Row;rp / gpupifahf;fk;

÷	tsu;rpg; gjhu;j;jq;fspd; cw;gj;jp

÷	kz; jpuisfs; cUthjy;/ kz;zpd; ,ioa mikg;G Nkk;gLj;jg;gLjy;;.

÷	Ntu; g+rzf; $l;lj; njhlu;gpDhlhf fiuaf;$ba Nghrizg; nghUl;fspd; 

mfj;JwpQ;rYf;F Jiznra;Ak;. 

÷	 (jhtu) Nehahf;fp gw;wPupahf;fis epNuhjpf;Fk; ,urhadg; nghUl;fis cw;gj;jpahf;Fk; 

(Ntu; tyak;)

 ^3 × 2 1/2 Gs;spfs;&

		  (v)	 efu ePu; gupfupg;G nghwpak; xd;wpy; ePu; gupfupg;G Kiwapd; %d;W gpujhd gbfisg; 

ngaupl;L> mt; xt;nthU gbf;FKupa xt;nthU njhopiyf; Fwpg;gpLf. 

gb njhopy;

÷  gbar; nra;jy; 	 ÷  njhq;fy; Jzpf;iffs; fPNogbtilAk;. 

÷  tbj;jy; 		  ÷  99% gw;wPupah mfw;wg;gLk;.	

÷  njhw;WePf;fy; 		  	 ÷  Ez;zq;fpfis mopj;jy;.	

	 ^3 × 2 1/2 Gs;spfs;&

 	 (B) 	(i)	 Gujj; njhFg;gpy; gad;gLj;jg;gLk; gpd;tUk; gjq;fspd; fUj;J ahJ?

(a)	 gpujpnaLj;jy;	 : 	gpwg;Gupik jfty;fisf; nfhz;Ls;s DNA/ guk;giu myFfs;  mRNA 

,ioapy; %yj;njhlu; xOq;fhf gpujp vLj;jy;.

(b)	 nkhopngau;g;G	 : 	mRNA ,d; gpwg;Gupikj; jfty;fis mkpNdh mkpy njhlu; xOq;fhf/ 

gy;ngg;iul;L rq;fpypahf khw;wPL nra;jy;.

	 		  ^2 × 2 1/2 Gs;spfs;&

		  (ii)  Gujj; njhFg;gpy; r-RNA ,d; gq;fspg;G ahJ?  

÷	gy;ngg;iul;L rq;fpyp cUthf;fg;gLtjw;Fupa ];jhdk; toq;fy;/ mkpNdh mkpyq;fs; 

Nru;f;ifaile;J gy;ngg;iul;L rq;fpyp cUthf;fj;jpw;Fupa ];jhdk; toq;fy;.	

^1 × 2 1/2 Gs;spfs;&

(iii) 	(a)	 NfhNlhd; vd;gJ ahJ?

÷	DNA /RNA ,y; mUfUNf cs;s/ Kk;ikj;njhlu; xOq;Ff;Fupa epa+f;fpspNahiul;Lfs;	

                                                                             ^1 × 2 1/2 Gs;spfs;&

	 (b)	 gpwg;Gupikg; gupghilapy; vj;jid NfhNlhd;fs; cs;sd?

÷	 64                                                                                    ^1 × 2 1/2 Gs;spfs;&

		  (iv) 	Gujj; njhFg;gpy; <LgLk; %yf;$Wfspy; gpd;tUk; xt;nthd;iwAk; nfhz;lit 

vit?

(a)	 NfhNlhd; vjpup 	 ( t RNA 	

(b)	 NfhNlhd 		  ( DNA/ m RNA          

 ^2 × 2 1/2 Gs;spfs;&
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		  (v) 	kPsr;Nru;f;if  DNA njhopDl;gj;jpy; gad;gLj;jg;gLk; ,uz;L gpujhd nehjpaq;fisg; 

ngaupl;L> mit xt;nthd;wpdJk; gpujhd njhopiyf; Fwpg;gpLf. 

nehjpak; gpujhd njhopy; 

÷  nu];upf;frd; vd;Nlh epa+f;fpspNaR ÷  DNA  ,y; jdpj;Jtkhd ];jhdq;fSf;F 

  ,ilapy; gpsT Vw;gLj;jy;/ ntl;Ljy;

÷  DNA Ligase 		 ÷  DNA Jz;Lfis ,izj;jy;

	 ^4 × 2 1/2 Gs;spfs;&

		  (vi) kfl; fhyq;fspy; gpwg;Gupik khwy;fisj; Njhw;Wtpg;gjpy; gq;fspg;G nra;Ak; xLf;fw; 

gpupTf;Nf cupj;jhd ,uz;L epfo;Tfs; ahit?

÷	RahjPd jdpg;gLj;Jif	

÷	FWf;Fg; gupkhw;wk;			   	             ^2 × 2 1/2 Gs;spfs;&

		  (vii)	fyg;gpuptpd; ve;epiyapy; gpd;tUk; xt;nthd;Wk; eilngWk;? 

(a)	epw%u;j;jq;fspd; gfu;g;G	 : ,il mtj;ij 

(b)	ikag;ghj;jpd; gpupT	 :	Nkd;Kf mtj;ij

(c)	 kj;jpa Nfhl;Lj; jl;by; epw%u;j;jq;fs; xOq;FgLj;jg;gly;	 :	mD mtj;ij

(d)	fUnkd;rt;T kPs cUthjy;	 :	<w;wtj;ij	

		  ^4 × 2 1/2 Gs;spfs;&

	 (C) 	(i)	 xspj;njhFg;gpd; xspj;jhf;fq;fspy; tpLtpf;fg;gLk; thA ahJ? 

÷	xl;rprd; $ O
2
                                                               ^1 × 2 1/2 Gs;spfs;&

(ii)   ,t;thAtpd; Njhw;Wtha; ahJ?

÷	ePu; $ H
2
O                                                                                                       ^1 × 2 1/2 Gs;spfs;&

(iii)	xspj;njhFg;ig ghjpf;Fk; gpujhd ,uz;L fhuzpfisAk; Fwpg;gpLf. 

÷	xsp

÷	fhgdPnuhl;irl;L $ CO
2
                                                   ^1 × 2 1/2 Gs;spfs;&

(iv)	xspj;njhFg;gpd; ,Ul;jhf;fq;fspd;NghJ fhNghitjNuw;Wfspd; njhFg;gpy; 

gad;gLj;jg;gLk; xspj;jhf;fq;fspd; ,uz;L tpisnghUl;fisf; Fwpg;gpLf. 

÷	 NADPH

÷	 ATP 	 ^1 × 2 1/2 Gs;spfs;&

(v) 	 (a)	 xspj;njhFg;gpy; RuBP fhnghl;rpNyR nehjpaj;jpd; njhopy; ahJ?

÷	 fhnghl;rpNyw;w jhf;fj;ij Cf;Ftpj;jy; $ CO
2
 gjpf;Fk;    

^1 × 2 1/2 Gs;spfs;&

(b)	 ,e;nehjpaj;jpd; miktplk; ahJ?

÷	 gr;iraTUkzpapd; gQ;rid	

					          ^1 × 2 1/2 Gs;spfs;&	

	 ^nkhj;jk; 40 × 2 1/2 = 100 Gs;spfs;&
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4 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbGfSk; MNyhridfSk; :

   

4 Mk; tpdh fl;lha tpdhthFk;. ,t;tpdhtpw;F 

guPl;rhu;j;jpfspy; 97% Mdtu;fs; khj;jpuk; 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 100 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;> 00 - 25 tFg;ghapilapy; 28% 

 26  -  50  tFg;ghapilapy; 48%
 51  -  75  tFg;ghapilapy; 22% 

 76  -  100 tFg;ghapilapy;  2%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 75 my;yJ mijtplf; $ba 

Gs;spfisg; ngw;Nwhu;  2% MFk;. 25 my;yJ 

mjidtplf; Fiwthfg; Gs;spfisg; ngw;wtu;fs;  
28% MFk;. guPl;rhu;j;jpfspy; 48% MNdhu; 26-50 
,ilg;gl;l Gs;spfisg; ngw;Ws;sdu;.  

 4 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; 4 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

26 - 50

48%

00 - 25

28%

51 - 75

22%

   

4 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik4 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

,
y
F
j
d
;i
k

4 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;4 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

58%

32%

68%

50%

77%

90%

68%

54%

26%

50%51%

9%
6%

10%
12%

17%

35%
38%

34%

18%

0

10

20

30

40

50

60

70

80

90

100

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

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

(A) (B) ( C)

Ú ,t;tpdhtpw;fhd cggFjpfs; 17 MtJld; mjpy; 9 cggFjpfspd; ,yFjd;ik 50% I tplTk; 

mjpfkhFk;. ,yFjd;ik $ba cggFjp (C) (i) Mff; fhzg;gLtJld; mjd; ,yFjd;ik 90% MFk;. 

mt;thNw ,yFjd;ik Fiwthd cggpupT (B) (ii) MFk;. mjd; ,yFjd;ik 6% MFk;. 
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4 (A) (i), (ii), (iii), (iv) Mfpa gFjpfSf;fhd ,yFjd;ik KiwNa 18%, 34%, 38%, 35% MFk;. gFjp A  

,Ys;s tpdhf;fs; ahTk; myF 13 ,y; Ez;zq;fpapYs;s rpwg;ghd tplaq;fs; njhlu;ghf Nfl;fg;gl;l 

tpdhf;fshFk;. Mrpupau; ifE}ypy; Fwpg;gplg;gl;l tplaq;fisr; rupahf khztu;fs; vOjtpy;iy. 

rupahd capupay; vz;zf;fUf;fs;> cupa fiyr;nrhw;fisg; gad;gLj;jhik fhuzkhf ,t;tpdhg; 

gFjpfSf;fhd ,yFr;Rl;b  40% I tpl Fiwe;j kl;lj;jpy; fhzg;gLfpd;wJ. 

4 (v) efu ePu; gupfupg;G nghwpak; xd;wpy; ePu; gupfupg;G Kiwapd; %d;W gpujhd gbfisg; ngaupl;L mt; 

xt;nthU gbf;FKupa xt;nthU njhopiyAk; Nfl;fg;gl;l tpdhtpw;F Gs;spfisg; ngw;Wf;nfhs;tjw;F 

gbKiwfSk; njhopy;fSk; xg;gpl;L vOjpapUj;jy; Ntz;Lk;. vdpDk; khztu;fspd; %d;W 

gbKiwfSf;F Gs;spfs; toq;fg;gltpy;iy. ,jdhy; ,jd; ,yFjd;ik 17% MFk;.

gFjp 4 B (i) ,d; ,yFjd;ik (a) ,w;F 12% ck; gFjp (b) ,w;F 10% ck; MFk;. Gujj;njhFg;gpy; 

gad;gLj;jg;gLk; gjq;fs; njhlu;ghf tpdtg;gl;l ,t;tpdhtpy; tiutpyf;fzg;gLj;jy; cupa 

gjq;fis gad;gLj;jp rupahd Kiwapy; vOjhjjd; fhuzkhf rpy khztu;fs;fSf;F Gs;spfs; 

fpilf;fg;ngwtpy;iy.

cjhuzk; (- 	 gpd;tUk; Kiwapy; tpilaspf;Fk;NghJ Nfhblg;gl;l gFjp vOjg;gl;bUf;ftpy;iy.

÷	 gpujpnaLj;jy; - gpwg;Gupik jfty;fisf; nfhz;Ls;s DNA $ guk;giu myFfs; 

m-RNA  ,y; ,ioapd; %yj;njhlu;G xOq;fhf gpujpnaLj;jy;.  

÷	 nkhopngau;g;G - m-RNA ,d; gpwg;Gupikj; jfty;fis mkpNdh mkpyj; njhlu; 

xOq;fhfg; gy;ngg;iul;L rq;fpypahf khw;wPL nra;jy;. 

4 B (ii) gFjpapd; ,yFjd;ik Rl;b 6%  MFk;. Gujj;njhFg;gpy; r-RNA  MdJ mkpNdh mkpyq;fisj; 

njhlu;GgLj;jp gy;ngg;iul;L rq;fpypia cUthf;FjyhFk;. khztu;fshy; ,t;thW tpilaspf;f 

Kbatpy;iy. 

4 B (iii) b gFjpapd; ,yFjd;ikr; Rl;b 51% MFk;. rhu;gstpy; ,t;tpdhtpw;F mNdfkhdtu;fs; 

tpilaspj;Js;sdu;. 

4 B (iv) gFjpapd; ,yFjd;ikr;Rl;b 50% MFk;. rhu;gstpy; khztu;fs; tpilaspj;Js;sdu;. NfhNlhd; 

vjpup t-RNA ck; Fwpg;gpl;bUf;f Ntz;Lk;. mNefkhNdhu; RNA vd khj;jpuk; vOjpapUe;jdu;. 

4 B (v) gFjpapd; ,yFr;Rl;b 26% MFk;. khztu;fs; Fwpj;j rupahd tpilia vOjhjjhy; Fiwthd 

Gs;spfisg; ngw;Ws;sdu;. 

	 nehjpak; 					     njhopy;

nu];upf;rd; vd;Nlh epA+f;fpspNa];		  DNA ,y; jdpj;Jtkhd ,lq;fSf;fpilapy; gpsT 	

						      Vw;gLj;jy; / ntl;Ljy;
DNA ligase	 				    DNA Jz;Lfis ntl;Ljy;  

4 B (vi), (vii) gFjpfspy; ,yFjd;ikr;Rl;b 54%, 68%  MFk;. ,g;gpupT gpupTfSld; mwpT rhu;ghd 

tpdhf;fshFk;. rhu;gstpy; rupahd tpilaspf;fg;gl;l tpdhf;fshFk;. 
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4 (C) (i) gFjpf;fhd ,yFjd;ik 90%  MFk;. xspj;njhFg;gpd;NghJ tpLtpf;fg;gLk; thA xl;rprd; vd 

mwpe;jpUe;jdu;. 

4 (C) (ii) gFjpf;fhd rupahd tpilia mNdfkhd khztu;fs; toq;fpAs;sdu;. ,t;tpdhtpw;fhd 

,yFjd;ikr; Rl;b 77% MFk;. 

4 (C) (iii) ,d; ,yFjd;ik 50% MFk;. xspj;njhFg;gpd; kPJ nry;thf;Fr; nrYj;Jk; gpujhd fhuzpfshtd 

xspAk;> fhgdPnuhl;irl;Lk; vd;Dk; tpilia rpy khztu;fs; mwpe;jpUf;ftpy;iy. 

4 (C) (iv) gFjpapd; ,yFjd;ik 68% MFk;. xspj;njhFg;gpd; ,Ul; jhf;fq;fspd;NghJ  

fhNghitjNuw;Wfspd; njhFg;gpy; gad;gLj;jg;gLtJk; xspj;jhf;fj;jpd;NghJ cw;gj;jpahf;fg;gLk; 

,uz;L tpisTfisAk; rupahf Fwpg;gpl mNdfkhd khztu;fSf;F KbAkhf ,Ue;jJ. vdpDk; 

rpyUf;F NADPH ,w;Fg; gjpyhf NADPH
2
 ck; NADH ck; vd vOjpapUe;jdu;. NADPH gjpyhf 

NADPH
2
 Fwpg;gpLtJ jtwhFk;. NkYk; NADH Rthrj;jpd;NghJ Njhd;Wk; ,jid khztu;fs; 

mwpe;jpUf;f Ntz;Lk;. 

(C) (v) a gFjpapy; xspj;njhFg;gpy; RuBP fhnghl;rpNyR nehjpaj;jpd; njhopy; tpdtg;gl;bUe;jhYk; 

mt;tpdhtpw;fhd ,yFr;Rl;b 32% MFk;. ,q;F Gs;sp ngw;Wf;nfhs;tjw;F khztu;fs; KOikahf 

tpilaspf;fhky; ,Ug;gNj fhuzkhFk;. §CO
2
 gjpj;jiy Cf;Ftpj;jy;¶ $ fhnghl;rpNyw;w jhf;fj;ij 

Cf;Ftpj;jy; vd tpilaspj;jpUf;f Ntz;Lk;. mNdf khztu;fs; Cf;Ftpj;jy; vd;Dk; nrhy;iyg; 

gad;gLj;jtpy;iy. ,jdhy; Gs;spfis ,oe;Js;sdu;. 

(C) (v) b gFjpapd; ,yFjd;ik 58% MFk;. CO
2
 gjpj;jypd; miktplk; gr;irAUkzpapd; gQ;rid 

vd vOjpapUf;f Ntz;Lk;. gr;irAUkzp my;yJ gQ;rid vd RUf;fp vOjpdhy; Gs;spfs; 

toq;fg;glkhl;lhJ.
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gFjp B - fl;Liu tpdhf;fs; 

5 Mk; tpdh

5.	 (a)	KOikahfg; ngauplg;gl;l tupg;glj;ijf; nfhz;L ,iokzpapd; Ez; fl;likg;ig 

tptupf;Ff.

1.	 ,ul;il nkd;rt;Tf;Fhpa fl;likg;G/ ,uz;L nkd;rt;Tfshy; #og;gl;lJ/ ,U 

ciwfshy; #og;gl;lJ.

2.	 NfhYU/ sausage tbtk;/ Foha;tbtk;

3.	 ntspnkd;rt;T mOj;jkhdJ

4.	 cs;nkd;rt;T cs;Kfkhf kbg;gile;J

5.	 gy (KfLfis) cr;rpfisj; Njhw;Wtpf;Fk;.

6.	 fhk;Gs;s Jzpf;iffs; 

7.	 cr;rpfspd;Nky; ,izf;fg;gl;Ls;sJ (jhaj;ij Nehf;fpa Nkw;gug;gpy;)

8.	 cs;nkd;rt;tpd; cr;rpfs; mjdJ Nkw;gug;gpd; tpidj;jpwid mjpfhpf;Fk;

9.	 mj;Jld; ,yj;jpud; flj;Jk; njhFjpapd; rpy nehjpaq;fisf; nfhz;bUf;Fk;.

10.	 (nkd;rt;TfSf;fpilapy;) nkd;rt;Tf;fpilahd ntsp fhzg;gLk;

11.	 cl;gug;G jhak; vdg;gLk;

12.	 ,J tisa DNA  nfhz;lJ. 

13.	 70s ,iuNghNrhk;fisAk; 

14.	 fpug;gpd; tl;lj;jpd; nehjpaq;fisAk; nfhz;lJ.

	      

ntspg;Gw nkd;rt;T

cl;Gw nkd;rt;T

,iwNghNrhk; fhk;Gs;s 

Jzpf;iffs;

jhak;

DNA

nkd;rt;tpw;F 

,ilahd ntsp 

KfL/ cr;rp

		

	                                                      (tiuglk; 1 x 8 = 8 Gs;spfs;)	
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	 (b)	 fyr; Rthrj;jpy; ,iokzpfspd; gq;fspg;ig tpsf;Ff. 

15.	 ,iokzp fyj;Jf;Fhpa rf;jpiag;gpwg;gpf;Fk; gpujhd Gd;dq;fk; MFk;.

16.	 ,q;F fpug;gpd; tl;l jhf;fq;fSk;

17.	 ,yj;jpud; ,lkhw;Wk; rq;fpypAk; eilngWk;

18.	 fpug;gpd; tl;lk; (,iokzpapd;) jhaj;jpYk; 

19.	 ,yj;jpud; ,lkhw;Wk; rq;fpyp cs;nkd;rt;tpy;/ cr;rpapYk; (,iokzp) eilngWk;  

20.	 igUNtw;W / igUtpf;fkpyk;

21.	 ,J FSf;Nfhrpd; xl;rpNaw;wj;jpd; ,WjptpisnghUshFk;.

22.	 fpisf;NfhgFg;gpy; 

23.	 ,iokzpapd; jhaj;jpDs; nry;Yk;

24.	 xl;rprd; cs;snghOJ

25.	 mrw;iwy; Jiznehjpak; A Mf 

26.	 jhaj;jpYs;s nehjpaj;jpdhy; khw;wg;gLk;.

27.	 ,uz;L NADH %yf;$WfSk;

28.	 ,U CO2 %yf;$WfSk; cUthf;fg;gLk;

29.	 mrw;iwy; Jiznehjpak; A, xl;rNyh mrw;wpf;fkpyj;Jld; jhf;fk; milAk;.

30.	 ,J 4C Nru;it

31.	 rpj;jpupf; fkpyk; Njhw;Wtpf;f 

32.	 ,J 6C nfhz;lNru;it

33.	 njhluhd nehjpaq;fspdhy;

34.	 mNdfkhd fpug;gpd; tl;l nehjpaq;fs; jhaj;jpy; mike;Js;sd.

35.	 rpj;jpupf;fkpyk;> xl;rNyh mrw;wpf;fkpyhf kPs; gpwg;ghf;fkile;J

36.	 H+/ ,yj;jpud;fis cUthf;Fk;

37.	 me;j H+/ ,yj;jpud;fs; NAD ,dhy; Vw;fg;gLk;. 

38.	 FAD 

39.	 KiwNa 6NADH ck;

40.	 2 FADH2 %yf;$WfSk; Njhw;Wtpf;Fk;

41.	 2 ATP %yf;$Wfs; cUthf;fg;gLk;.

42.	 ,iokzpapd; jhaj;jpy; mbg;gilf;Fupa nghfNghupNyw;wj;jpdhy

43.	 jho;j;jg;gl;l Jiz nehjpaq;fs;/ NADH ck;

44.	 FADH2 ck; xl;rpNaw;wg;gLk;.

45.	 ,yj;jpud; ,lkhw;Wk; rq;fpypapdhy; ATP ntsptplg;gLtjw;fhf.

46.	 (,yj;jpud; ,lkhw;Wk; rq;fpypapy;) 34 ATP %yf;$Wfs; Njhw;Wtpf;fg;gLk;
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47. xl;rpNaw;w nghRNghupNyw;wk; (vdg;gLk; nra;Kiw) ,dhy;

48. H+ / ,yj;jpud;fs; jho;j;jg;gl;l Jiz nehjpaj;jpy; cs;s / NADH ,Yk; FADH2 

,Yk; cs;s H+ ,Wjpahf %yf;$w;W xl;rprdhy; Vw;fg;gLk; 

49. ePiu cUthf;Ftjw;fhf.

 (vitNaDk;vitNaDk; 48 48 × 3 3  = 144)= 144)
          (          (tupg;glk;tupg;glk; = 08= 08&

^nkhj;jg; Gs;spnkhj;jg; Gs;sp = 152= 152&
^Mff;$baJ Mff;$baJ  = 150) = 150)

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

   

5 Mk; tpdhtpw;F guPl;rhu;j;jpfspy; 87% MNdhu; 

tpilaspj;Js;sdu;. ,t;tpdhtpw;F 150 Gs;spfs; 
toq;fg;gl;ld.  

,jpy;> 00 - 37 tFg;ghapilapy; 31% 

 38  -  75  tFg;ghapilapy; 41%
 76  -  113  tFg;ghapilapy; 25% 

 114  -  150  tFg;ghapilapy; 3%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 my;yJ mijtpl mjpfk; 

Gs;spfisg; ngw;Nwhu;  28% MFk;. 75 my;yJ 

mjidtplf; Fiwthfg; Gs;spfisg; ngw;wtu;fs;  
72% MFk;.   

5 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;5 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 37

31%

76 - 113

25%

38 - 75

41%

  

,
y
F
j
d
;i
k

,
y
F
j
d
;i
k

5Mk; tpdhtpd; gpupTfSk; cggpupTfSk;5Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

32%

47%
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(a) (b)

5Mk; tpdhtpd; gpupT> cggpupTfSf;fhd5Mk; tpdhtpd; gpupT> cggpupTfSf;fhd
,yFjd;ik,yFjd;ik

Ú ,t;tpdhtpw;F 2 cggpupTfs; fhzg;gLtJld; mtw;wpd; ,yFjd;ik 50% tplf; FiwthFk;. 

,yFjd;ik $ba cggpupT ^a) MFk;. mjd; ,yFjd;ik 47% MFk;. ,yFjd;ik Fiwe;j cggpupT 

^b)  MtNjhL> mjd; ,yFjd;ik 32% MFk;.
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,t;tpdh (a), (b) Mfpa ,U gFjpfisf; nfhz;l fl;Liu tpdhthFk;. ,q;F (a) ,iokzpapd; 

Ez;fl;likg;ig tptupj;jy; ,t;tpdhtpd; ,yFjd;ik 47% MFk;. gFjp (b) ,y; fyr;Rthrk; eilngWk; 

,iokzp njhopiy tpsf;Fk; tpilapd; ,yFjd;ikr;Rl;b 32% MFk;. 

nkhj;j tpdhtpYk; 50% tpl mjpf Gs;spfisg; ngw;wtu;fs; 28% MFk;. 75% tpl mjpfkhd 

Gs;spfis 3% MNdhu; kl;LNk ngw;Ws;sdu;. 

,q;F tiuag;gl;l ,iokzpapd; tupg;glj;jpd; cz;ikj; jd;ik kpff; Fiwthff; fhzg;gl;lJ. 

mq;F fhzg;gl;l nghJthd rpy FiwghLfs; fPNo jug;gl;Ls;sd.

Ú	,ul;il nkd;rt;T vd fhl;lg;glhjpUj;jy;.

Ú 	khg;nghUs; kzpfs;> fynkd;rt;T> NtW Gd;dq;fq;fs; nghUj;jkw;w cg 

gFjpfisg; ngaupl;bUe;jdu;.

Ú	tupg;glk; tiue;jpUe;jhy; cupa gFjpfs; ngauplg;gltpy;iy.

NkYk; ,iokzp njhlu;ghf vOjg;gl Ntz;ba NtW tplaq;fSk; Fiwthf vOjg;gl;bUe;jJ. 

khztu;fspd; mNdf tpilfspy; ,iokzpapy; ngauplg;gl;l fl;likg;G njhlu;ghd tpguk; tpilapy; 

cs;slq;ftpy;iy. capupay; fl;likg;ig tptupf;Fk; ,t;thwhd tpdhf;fspy; tupg;glj;ijg; 

ngaupLtjw;F xJf;fg;gl;l Gs;spfSf;F Nkyjpfkhf vOj Ntz;ba gFjpfSf;Fk; Gs;spfs; 

xJf;fg;gl;Ls;sd. tupg;glj;ij kl;Lk; ngaupl;bUg;gJ Fiwthd Gs;spfisg; ngw;Wf; nfhs;tjw;F 

fhuzkhfpd;wJ. 

5 (B) gFjpapy; fyr;Rthrj;jpy; ,iokzpapd; gq;fspg;ig tpgupf;f Ntz;bAs;sJ. ,q;F khztu;fs; 

KOikahf tpilaspf;fhjjhy; Gs;spfis ,oe;Js;sdu;. 

Gs;sp toq;Fk; jpl;lj;jpy; cs;slf;fg;gl;l mNdf tplaq;fisj; jtpu;j;J gpujhd tplaq;fis 

khj;jpuk; tpilapy; cs;slf;fg;gl;bUg;gJ khztu;fspilNa fhzg;gl;l nghJthd FiwghlhFk;. 

cjhuzk; (- 	 fpug;gpd; tl;lj;jpy; NADH, FADH, ATP cUthFnkd khztu;fs; vOjpapUe;jhYk; 

NADH %yf;$W MWk; FADH MWk; ATP %yf;$Wfs; ,uz;Lk; vd vz;zpf;ifia 

Fwpg;gplhjjhy; Gs;spfis ,of;f Neupl;lJ. fhw;Wr; Rthr nrad;Kiwf;F cupa 

rpwg;ghd Fwpj;j tplaq;fis rupahf Kd;itg;gjw;F khztu;fs; ftdnkLf;f 

Ntz;Lk;.   	  
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6  Mk; tpdh

6.	 (a) 	kdpjj; Njhypd; fl;likg;ig tptupf;Ff.

1.	 ,U gpujhd gilfs;/ gFjpfisf; nfhz;lJ.

2.	 ntspg;Gwg;gil Nkw;Nwhy;

3.	 cl;Gwg;gil cl;Njhy;

4.	 Nkw;Nwhy; gilnfhz;l nrjpd;Nkyzpia nfhz;lJ.

5.	 ntspg;Gwg;gFjpia Nehf;fpa fyq;fs; jl;ilahdit.

6.	 Nkw;Nwhw; fyq;fs; nfuw;wpNdw;wg;gl;lit / nfbk;GUthdit/ nfuw;wpd; 

nfhz;lit.

7.	 (rpy Nkw;Nwhy; fyq;fs;) nkydpd; / nkyNdhirl;fisf;; nfhz;lit.

8.	 Nkw;Nwhypd; fPo;g;Gwg;gil ky;gPrpad; gilahFk;.

9.	 cl;Njhy; jsu;e;j njhLg;gpioak;/ rpw;wpil tpioak; ,dhy; cUthf;fg;gl;lJ.

10.	 cl;Njhy; FUjpkapu;j; Jisf; Foha;fisf;/ fyd;fisf; nfhz;lJ.

11.	 epzePu;f; fyd;fs;

12.	 euk;Gfs; 

13.	 Gyd; thq;fpfs; (ngau; Fwpg;gplg;gl;l thq;fpfs; vitNaDk;)

14.	 tpau;itr; Rug;gpfs;

15.	 kapu;>

16.	 kapu; Gilg;Gfs;>

17.	 epWj;jpj; J}z; jirfs;/ kapu; epWj;jpj; jirfs;

18.	 nea;r; Rug;gpfs; kw;Wk;

19.	 epwf;fyq;fs;/ nkyNdhirl;fs; nfhz;lJ.

20.	 Njhw;fPo;/ NjhYf;F fPohd nfhOg;G

21.	 cl;NjhYf;F fPohfcs;sJ.

22.	 rpw;wpil tpioak; kw;Wk;

23.	 nfhOk;gpioaj;ij nfhz;lJ.
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cNuhkk;

RahjPd euk;G Kbtplk;

epWj;jpj; J}z; jir

nea;r;Rug;gp

tpau;itr; Rug;gp

Gyd;thq;fp 

(grpdPad;)

Nkw;Njhy;

cl;Njhy;

FUjpf; fyd;

NjhYf;F fPohd nfhOg;G/ 
fPo;j;Njhy;

 

 

rupahf Kw;whf ngauplg;gl;l tiuglk;  1 x 10 Gs;spfs;

^xt;nthU rupahd ngauplYf;Fk; 1 Gs;sp&

	 (b)	 xU rPu;j;jplepiyapy; kdpjj; Njhypd; gq;fspg;ig tpsf;Ff.

24.	 ntg;gepiy mjpfupf;Fk; nghOJ ,ut;(f)dp (Ruffini) rpWJzpf;iffSk;

25.	 RahjPd euk;G KbGfSk; J}z;lg;gLk;

26.	 jfty;/ euk;G fzj;jhf;fq;fs; guptff; fPopYs;s ntg;g ,og;G ikaj;jpw;F 

flj;jg;gLk;.

27.	 ntg;g ,og;G ikak; (guptff; fPopYs;s) J}z;lg;gLk;.

28.	 tpau;itr; Rug;gpfs; J}z;lg;gl;L (,t;ikaj;jpypUe;J fzj;jhf;fk; fhuzkhf)

29.	 tpau;j;jy; mjpfupg;G/ tpau;it cUthjypy; mjpfupg;G Vw;gLk;.

30.	 tpau;it Mtpahjy; NjhypUe;J ntg;gj;ij mfj;JwpQ;Rk;.

31.	 NjhYf;Fupa FUjpf; fyd;fs; / NjhypYs;s fyd;fs; tpuptilAk;

32.	 NjhYf;F FUjp tpepNahfj;ij/ gha;r;riy mjpfupf;Fk;;

33.	 fjpu; tPr;ry; fhuzkhf ntg;g ,og;G (clypypUe;J) mjpfupf;Fk;

34.	 ntg;gepiy FiwAk;NghJ Krause’s Kbtpl Fkpo;fSk;

35.	 RahjPd euk;G KbGfSk; (NjhypYs;s) J}z;lg;gl;L 
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36. euk;G fzj;jhf;fq;fs; / jfty; guptff;fPopYs;s ntg;gk; ngWk;/ cUthf;Fk; 

ikaj;jpw;F flj;jg;gLk;. 

37. ntg;gk; ngWk; ikak; (guptff; fPopYs;s) J}z;lg;gLk;. (ntg;gk; ngWk; ikj;jpypUe;J 

fzj;jhf;fq;fs; fhuzkhf)

38. tpau;itr; Rug;gpfs; jilg;gl;L

39. tpau;it cUthf;fk;/ tpau;j;jy; Fiwf;fg;gLk;
40. ,J MtpAapu;g;gpdhy; ntg;g ,og;ig Fiwf;Fk;

41. NjhypYs;s FUjpf; fyd;fs; RUf;file;J

42. NjhYf;F FUjp tpepNahfk; Fiwf;fg;gLk;

43. ,J fjpu;tPr;rhy; ntg;g ,og;Gf; Fiwf;fg;gLk;.

44. epWj;jpj; J}z; jir/ kapu; epWj;jpj; jir RUf;fk; rpwpjsT ntg;g cUthf;fj;ij 

cz;L gz;Zk;

45. rpy mad;fs; / cg;Gfs;

46. Nrjdg; gjhu;j;jq;fs; fopf;fg;gLk;

47. cl;Gwr; R+oiy khwhJ Ngz/ Xu;rPu; jpl epiyf;F gq;fspg;igr; nra;Ak;.
(VjhtJ (VjhtJ 47 x 3 = 141 47 x 3 = 141 Gs;spfs;)Gs;spfs;)

(tiuglj;jpw;F (tiuglj;jpw;F  = 10  = 10 Gs;spfs;)Gs;spfs;)

(nkhj;jg;Gs;spfs; (nkhj;jg;Gs;spfs; 151 151 Gs;spfs;)Gs;spfs;)

(mjp$baJ(mjp$baJ 150  150 Gs;spfs;)Gs;spfs;)

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

  

tpdh 6 ,w;F 74% Md guPl;rhu;j;jpfs; tpilaspj;Js;sdu;. 

,t;tpdhtpw;F 150 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 37 tFg;ghapilapy; 37% 

 38  -  75  tFg;ghapilapy; 43%
 76  -  113  tFg;ghapilapy; 18% 

 114  -  150  tFg;ghapilapy; 2%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 ,w;F Nkyhf  20% MNdhUk; 75 my;yJ 

mjidtplf; Fiwthfg; Gs;spfisg; ngw;wtu;fs;  80% 

MFk;.   

6 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;6 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 37

37%

38 - 75

43%

76 - 113

18%
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6 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd ,yFjd;ik

,
y
F
j
d
;i
k

6 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

30%

34%
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(a) (b)

6

guPl;rhu;j;jpfspy; 74% MNdhu; ,t;tpdhitj; 

njupT nra;Js;sdu;. ,t;tpdhtpw;F tpilaspj;j 

guPl;rhu;j;jpfspy; fhl;lba ,yFjd;ik 32% 

tplf; FiwthFk;.

   

  

gFjp 6 (a) MdJ kdpj Njhypd; fl;likg;ig tptupg;gjhFk;. ,t;tpdhtpw;fhd ,yFjd;ikr; Rl;b 

34% MFk;. ,q;F rupahfg; ngauplg;gl;l Njhypd; tupg;glj;jpw;F 10 Gs;spfs; toq;fg;gl;Ls;sJ. 

vdpDk; mNdf khztu;fSf;F Njhypd; fl;likg;ig tiue;J ngaupLtjw;F KbahJs;sJ. 

,t;thwhd tupg;glq;fs; Kjy; jlitahf tiuag;gl;l tupg;glq;fs; Nghy; fhzg;gl;ld. ,t;thW 

kdpj cWg;Gfspd; khjpup tupg;glq;fis tiutjw;fhd jpwd;fis khztu;fsplj;J Vw;gLj;JtJ 

mtrpakhFk;. 

Njhypd; Nkw;Nwhy; kw;Wk; Njhypd; gFjpfis jdpj;jdpahf tptupf;f KbAk;. ,t;thW NtWgLj;jhky; 

nghJthf Njhy; njhlu;ghd tplaq;fis vOjpapUj;jy; Gs;spfs; Fiwtiltjw;Ff; fhuzkhf 

,Ue;jJ. Gs;spj;jpl;lj;jpy; 23 tplaq;fs; cs;slf;fg;gl;bUe;jhYk; khztu;fspd; tpilfspy; 

,t;tplak; cs;slf;fg;glhjjhy; Fiwthd Gs;spfisg; ngWtjw;Ff; fhuzkhf mike;jpUe;jJ. 

gFjp 6 (b) MdJ Xu;rPu;j;jpl epiyapy; kdpjdpd; Njhypd; gq;fspg;ig njspTgLj;j Ntz;bAs;sJ. 

,g;gFjpf;fhd ,yFjd;ikr;Rl;b 30% Mff; fhzg;gLfpd;wJ. ,q;F ntg;g epiyr; rPuhf;fk;> foptfw;wy; 

Nghd;w mDNrg nraw;ghLfSf;fhf Njhypd; gq;fspg;ig tptupf;f Ntz;Lk;. vdpDk; ,e;j Xu;rPu;j;jpl 

nghwpKiwia KiwahfTk;> xOq;fhfTk; Kd;itf;f khztu;fspdhy; Kbatpy;iy. gpujhd 

tplaq;fis khj;jpuk; vOjpapUe;jhYk; Kf;fpakhd tplaq;fs; tpilfspy; cs;slf;fg;gltpy;iy. 

,jdhy; ,jd; ,yFjd;ik Fiwtilaf; fhuzkhf ,Ue;jJ. 
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7 Mk; tpdh

 	 (a) 	fyd; jhtuq;fspy; nghJthff; nfhz;L nry;yg;gLk; gpujhd jputpaq;fs; ahit?

1.	 ePu;

2.	 mNrjd mad;fs;/ fdpAg;Gfs;

3.	 Rf;FNuhR

4.	 jhtu tsu;r;rpg; gjhu;j;jq;fs;

5.	 CO2

6.	 O2

	 (b)	mj;jputpaq;fspd; Njhw;Wtha;fisf; Fwpg;gpLf.

7.	 ePuhdJ kz; fiurypypUe;J mfj;JwpQ;rg;gLk;.

8.	 mNrjd mad;fs;/ fdpAg;Gfs; kz; fiurypUe;J 

9.	 Nrjdf; fiug;ghd;fs;/ mit cw;gj;jp nra;ag;gLk; ,lj;jpypUe;J/ ,iy eLtpioaf; 

fyq;fspypUe;J my;yJ

10.	 mit Nrkpf;fg;gLk; ,lj;jpypUe;J/ Nrkpg;G mq;fq;fspypUe;J 

11.	 jhtu tsu;r;rpg; gjhu;j;jq;fs; njhFf;fg;gLk;. mq;fq;fspypUe;J/ Ntu; jz;L Edpfs;/ 

Kisf;Fk; tpj;Jfs;/ ,sk; ,iyfs; Mfpatw;wpypUe;J

12.	 CO2 tspkz;lyj;jpypUe;J

13.	 O2 tspkz;lyj;jpypUe;J my;yJ

14.	 xspj;njhFg;gpd; gf;f tpisnghUshf

	 (c)	 fyd; jhtuq;fspy; mj;jputpaq;fisf; nfhz;L nry;yypy; <LgLfpd;w nrad;KiwfisAk; 

nghwpKiwfisAk; RUf;fkhf tptupf;Ff.

15.	 ePuhdJ kz;zPu;fiurypypUe;J Ntu;kapu;f; fyq;fspdhy; mfj;JwpQ;rg;gLk;.

16.	 ePu; mOj;jg;gbj;jpwd; nghUl;L

17.	 gpurhuzj;;jpdhy;

18.	 gutypdhy; mj;Jld;

19.	 ePu; Ntu;kapu;fyq;fspypUe;J Ntu;f;fhopw;F mirAk;

20.	 Nkw;gl;ilf; fyq;fs;> mfj;Njhy; kw;Wk; guptl;lTiw Clhf 

21.	 apoplast ghijapD}lhf jpzpTg; gha;r;rypdhy; mj;Jld;

22.	 gutypdhYk;

23.	 symplast ,D}lhf gpurhuzj;jpdhy; mj;Jld;

24.	 gutypD}lhfTk;>

25.	 gpurhuzk;%yk; Gd; ntw;wplg; ghija+lhf

26.	 Ntupd; fhopypUe;J jhtu clypd; Nkw;gFjpfSf;F ePuhdJ fho; ,ioaj;jpD}lhf/ 

fho;f;fydpD}lhf ePu; mirAk;
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27.	 ePuOj;jg;gbj;jpwdpd;gb jhtuj;jpD}lhf kz;fiurypy; ,Ue;J tsp kz;lyj;jpw;F

28.	 ePu; %yf;$Wfspd; gpizT tpir> xl;lw;gz;G tpir mj;Jld;

29.	 MtpAapu;g;G ,Otpir ,t;tiritj; J}z;Lk;.

30.	 jhtu clypd; fhw;Wf;Fupa gFjpfspy; ,Ue;J ePu; MtpahFk;.

31.	 gpujhdkhf ,iythapD}lhf guty; %yk;

32.	 mNrjd mad;fs;/ fzpg;nghUs; mad;fs; ePUld; kz; fiurypy; ,Ue;J 

Ntu;kapu;f;fyq;fspdhy; mfj;JwpQ;rg;gLk;.

33.	 capu;g;ghd nfhz;L nry;yy; %yk;

34.	 fiue;Js;s fzpg;nghUs; mad;fs; Nkw;gl;il fyq;fs; Clhf mfj;Njhy;tiu

35.	 symplast, apoplast Gd;ntw;wplg;ghijapD}lhf mirAk;

36.	 mfj;Njhypd; f];ghupad; fPyq;fs; apoplast ghijia jilnra;tjd; %yk;

37.	 fdpg;nghUs; mad;fs; symplast ghijapD}lhf mirfpd;wd.

38.	 Nju;Tf;Fupa mfj;JwpQ;ry; ,q;F eilngWk;/ jhtuj;jpw;F Njitahd mad;fs; 

khj;jpuk; mfj;NjhypD}lhf cl;nry;Yk;.

39.	 Rf;FNuhR kw;Wk;

40.	 eLtpioaf; fyq;fspy; xspj;njhFg;gpdhy; (khw;wj;jpdhy;) ngwg;gl;l Vida Nrjdg; 

nghUl;fSk;

41.	 cupaj;jpd; nea;aupf;Foha;fspD}lhf nfhz;L nry;yg;gLk;

42.	 ePu;epiyapay; mKf;fg; gbj;jpwd;%yk; 

43.	 ke;jkhd Kiwapy;

44.	 jpzpTg; gha;r;ry; %yk;

45.	 mr;Nru;itfs; capu;g;ghd Kiwapy;

46.	 nea;aupf; Foa;fspDs; RikNaw;wg;gLk;/ mj;Jld; nea;aupf;Foha;fspypUe;J 

Rikapwf;fg;gLk;

47.	 tspkz;lyj;jpypUe;J CO2 gpujhdkhf ,iytha;fspD}lhf mirfpd;wJ.

48.	 O2 tspkz;lyj;jpy; ,Ue;Jk;

49.	 xspj;njhFg;gpd;; gf;ftpisnghUshfTk;

50.	 ,iyapd; ,iyeLtpioaf;fyq;fspd; ,ilapYs;s fyj;jpilntspfspDs; 

gutTk;.

51.	 ,t;thAf;fs; gl;il tha;fspD}lhf/ Ntu; Nkw;Nwhy; Clhf guTk;.

(VjhtJ 50 × 3  = 150 Gs;spfs;)
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7 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

  

tpdh 7 ,w;F 70% Md guPl;rhu;j;jpfs; tpilaspj;Js;sdu;. 

,t;tpdhtpw;F 150 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 37 tFg;ghapilapy; 51% 

 38  -  75  tFg;ghapilapy; 41%
 76  -  113  tFg;ghapilapy; 7% 

 114  -  150  tFg;ghapilapy; 1%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 ,w;F Nkyhd Gs;spfisg; ngw;wtu;fs;  
8% MFk;. ,t;tpdhtpw;F 75 my;yJ mjidtplf; 

Fiwthfg; Gs;spfisg; ngw;wtu;fs;  92% MFk;.   

7 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;7 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 37

51%
38 - 75

41%

   

  

7 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd 7 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd 
,yFjd;ik,yFjd;ik

,
y
F
j
d
;i
k

,
y
F
j
d
;i
k

 

7 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;7 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

24%

16%

54%

0

10

20

30

40

50

60

(a) (b) ( c)

Ú ,t;tpdhtpy; 3 cggpupTfs; fhzg;gLTJld; %d;wpdJ ,yFjd;ik 60% tplf; FiwthFk;. ,yFjd;ik 

$ba gpupT ^a) MFk;. mjd; ,yFjd;ik 54% MFk;. mt;thNw ,yFjd;ik Fiwe;j gpupT ^b) MFk;. 

mjd; ,yFjd;ik 16% MFk;. 
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7 (a) gFjpapd; ,yFjd;ik 54% MFk;. fyd; jhtuq;fspy; nghJthff; nfhz;L nry;yg;gLk; gpujhd 

jputpaq;fs; ngauplg;gl Ntz;bapUe;jJ. ,q;F nfhz;L nry;Yk; jputkhf CO
2
 > O

2
 thAf;fs; 

tpilahf Kd;itf;f khztu;fs; jtwpAs;sdu;. ,jdhy; ,yFjd;ikr; Rl;b Fiwtilaf; fhuzkhf 

mike;Js;sJ.   

7 (b) gFjpapy; fyd;jhtuq;fspy; nfhz;L nry;Yk; jputpaq;fspd; Njhw;Wtha; Fwpg;gpLk;gb 

$wg;gl;bUe;jJ. ,t;tpdhtpd; myFjd;ik 16% MFk;. ,q;F mNdf khztu;fs; ePu;> fdpAg;Gf;fspd; 

Njhw;Wtha; kz;zPu;f;fiury; vd;gjw;Fg; gjpyhf kz; vd vOjpapUe;jdu;. Rf;NuhR> Nrjdj; 

jputpaq;fspd; Njhw;Wtha; ,iy eLtpioaf;fyq;fs; my;yJ xspj;njhFg;ig elhj;Jk; ,ioaq;fis 

khj;jpuk; Fwpg;gpl;bUe;jdu;. Nrkpg;gpioaq;fisf; Fwpg;gpltpy;iy.   

nfhz;L nry;yg;gLk; thAf;fSk; mtw;wpd; Njhw;Wtha;fisAk; Fwpg;gpLtjw;F mNdf khztu;fs; 

jtwpAs;sdu;.

NkNy $wpa tplaq;fs; ,t;tpdhtpd; ,yFjd;ik Fiwaf; fhuzkhFk;.

7 (c) gFjpapd; ,yFjd;ikr; Rl;b 24% MFk;. ,t;tpdhtpy; fyd;jhtuq;fspy; jputpaq;fs; nfhz;L 

nry;yy; nrad;Kiwia tpsf;f Ntz;bAs;sJ. Gs;spj;jpl;lj;jpw;fika ,jw;fhd tpil gpd;tUk; 

Nehf;fq;fSf;fika xOq;FgLj;jg;gl;Ls;sd.  

1. 	jhtuj;jpw;F ePu; mfj;JwpQ;ry; nrad;Kiw

2.	Miuf;flj;jy; nrad;Kiw 

3.	Nky;Nehf;fp ePu; flj;jg;gLk; nrad;Kiw

4.	fdpg;nghUs;> mad; nfhz;L nry;yy; kw;Wk; capu;g;ghd mfj;JwpQ;ry; nrad;Kiw

5.	cupaj;jpD}lhf nfhz;L nry;yy; nrad;Kiw

6.	jhtu clypDs; CO
2
, O

2
 nfhz;L nry;Yk; nrad;Kiw

,q;F khztu;fs; Nkw;$wpa nfhz;L nry;yy; nrad;Kiwapd; xd;W my;yJ ,uz;il mjpfkhf 

tpsf;fpapUe;jhYk; Nkw;$wpa rfy tplaq;fs; kPJk; ftdnkLf;ftpy;iy. ,q;F mNdf khztu;fs; 

ePiuf; flj;jy; my;yJ cupa nfhz;L nry;yy; kl;Lk; vOjpapUe;jdu;. mjdhy; KOikahd 

Gs;spiag; ngw Kbahky; ,Ue;jdu;. tpil vOJk;NghJ Neu Kfhikj;Jtk; nra;a KbahjpUg;gJk; 

Gs;spfs; ,og;gjw;Ff; fhuzkhFk;. 

jhk; mbf;fb vOJk; gof;fg;gl;l tpdhf;fSf;F khztu; tpilaspg;gjw;F jpwikiaf; fhl;bdhYk; 

NtWgl;l Kiwapy; tpdhf;fs; mikAk;NghJ tpdhtpw;Fg; nghUj;jkhd Kiwapy; ghl cs;slf;fj;ij 

Muha;e;J tpilia xOq;fikf;Fk; Mw;wy; khztu;fspilNa Fiwthf cs;sNj fhuzkhFk;. 
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8 Mk; tpdh

8. 	 nkd;lypad; my;yhj jiyKiwAupikapd; ntt;NtW Nfhyq;fis nghUj;jkhd 

cjhuzq;fisf; nfhz;L tptupf;Ff. 

	 nkz;lypad; my;yhj jiyKiwAupikf; Nfhyq;fSf;Nfw;g>

1.	 epiwtpy; Ml;rp

2.	 ,iz Ml;rp

3.	 guk;giu myFfspd; ,ilj;jhf;fq;fs;/ Nkyhl;rp

4.	 gy; vjpUUj;jd;ik

5.	 gy;guk;giuayFfspd; jiyKiwAupik

6.	 guk;giu myFfspd; ,izg;G

7.	 ,ypq;f ,izg;G/ ,ypq;fkpize;j ghuk;gupak;

epiwtpy; Ml;rp

8.	 guk;giu myFfspd; vjpUUf;fspd; Ml;rp epiwtw;wJ/ gFjpahdJ

9.	 XupdEf ngw;NwhUf;F (cws;nghUs; ,ay;GfSilait.) gy;ypdEfKs;s F1 ,y; 

cUthFk; re;jjp> NtWgl;l/ ,ilg;gl;l Njhw;wtikg;igf; nfhz;bUf;Fk;.

10.	 (xw;iwf; fyg;Gf;Fupa) F2 Njhw;wtikg;G tpfpjk; 1:2:1

11.	 c+k;: Mirabilis g+tpd; epwk;

rupahd tiugl tpsf;fk; (9, 10)

	  

P
1
			   RR(rptg;G)		  ×	         rr(nts;is) 

F
1
					     Rr(,sQ;rptg;G)		         (point 09)

						    

F
2
			   RR(rptg;G)	 Rr(,sQ;rptg;G)	 rr(nts;is)

Njhw;w mikg;G tpfpjk;     1:		           2:			     1		  (point 10)

,iz Ml;rp

12.	 guk;giu myFf;fhd ,uz;L vjpUUf;fSk; rkkhf Ml;rpahdit/ njspthd Njhw;w 

mikg;Gfis cUthf;Fk;.

13.	 gy;ypdEfk; ,U vjpUUf;fshYk; jPu;khdpf;fg;gLk; ,ay;Gfis ntspf;fhl;Lfpd;wJ.

14.	 xw;iwf;fyg;Gg; gpwg;ghf;fy; F2 ,dJ Njhw;wtikg;G tpfpjk; 1:2:1

15.	 c+k;: kdpj MN FUjpf;$l;lq;fs;/ kdpj AB FUjpf;$l;lk;
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P
1
	         MM (FUjpf; $l;lk;)        ×      NN (N FUjpf; $l;lk;)   

					   

re;jjp (F
1
)	  		           MN (MN FUjpf; $l;lk;)		            (point 13)

						    

F
2
	 MM (M FUjpf; $l;lk;)   MN (MN FUjpf; $l;lk;) NN (N FUjpf; $l;lk;)

Njhw;w mikg;G tpfpjk; 1	 :	          2		  :	    1		  (point 14)

guk;giu myF ,ilj;jhf;fk;/ Nkyhl;rp

16.	 ,uz;L my;yJ Nkw;gl;l guk;giu myFfspdhy; jPu;khdpf;fg;gLk; ,ay;Gfspy; 

fhzg;gLk;.

17.	 xU guk;giuayfpd; ntspg;gLj;Jk; jd;ik NtnwhU guk;giu myfpdhy; kiwf;fg;gly;/ 

ntspg;glhJ jLf;fg;gly;

18.	 gpd;dilthd Nkyhl;rpapy;

19.	 guk;giu myF xd;wpd; gpd;dilthd vjpU NtnwhU guk;giu myfpd; ntspg;gLj;jiy 

kiwf;Fk;.

20.	 ,ul;ilf;fyg;Gf;Fupa F2 Njhw;w mikg;G tpfpjk; 9:7 

21.	 c+k; Lathyrus / ,dpg;Gg; gl;lhzpapd; g+tpd; epwk;

nghUj;jkhd tiugl tpsf;fk; (20)

	  

F
1
		  CcPp(Cjh)	              ×	     CcPp(Cjh)  

									       
					   

F
2
 Phenotypic ratio 	 9(Cjh)		  :	      7 (nts;is)	

(point 20)

 

22.	 Ml;rpahd Nkyhl;rpapy;

23.	 xU guk;giu myfpd; Ml;rpahd vjpUU> NtW xU guk;giu myfpd; vjpUUf;fis 

kiwj;jy;.

24.	 ,ul;ilf;fyg;Gf;Fupa F2 Njhw;wtikg;G tpfpjk; 13:3

25.	 c-k;: tPl;Lf;Nfhopfspd; ,wf;if epwk;

	  

F
1
		  Ccli(nts;is)	              ×           Ccli(nts;is)  

									       
					   

F
2
 Njhw;w mikg;G tpfpjk;13(nts;is)	 :	   3 (epwKs;sJ)	

(point 26)
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gy;nyjpUUj;jd;ik

26.	 xU guk;giuayFf;F ,uz;bw;F Nkw;gl;l vjpUUf;fs; fhzg;gLjy;. 

(Fbj;njhifapy;)

27.	 vjpUUf;fs; Ml;rp my;yJ ,izahl;rp/ Ml;rpapd; ntt;NtW kl;lq;fis 

ntspg;gLj;jyhk;.

28.	 c-k;: kdpj A, B, O FUjpf;$l;lq;fs;

29.	 IA, IB  i vd;w %d;W vjpUUf;fspdhy;  jPu;khdpf;fg;gLk;.

30.	 IA Ak; IB Ak; ,izahl;rpf;Fupait/ IAIB vd;w gpwg;Gupikaikg;G AB FUjpf; 

$l;ltifia cilaJ.

31.	 IA, i vd;w vjpUUTf;F Ml;rpahdJ/ IAIA Ak; IA i vd;w gpwg;Gupikaikg;Gfs; A 

FUjpf;$l;ltifia nfhz;bUf;Fk;.

32.	 IB, i vd;w vjpUUTf;F Ml;rpahdJ / IBIB Ak; IB i vd;w gpwg;Gupikaikg;Gfs; B 

FUjpf; $l;lj;ij cilaJ.

33.	 i vd;w vjpUU IA f;Fk; IB f;Fk; gpd;dilthdJ/ ii  vd;w gpwg;Gupikaikg;G O 

FUjpf;$l;lj;ijf; nfhz;bUf;Fk;.

nghUj;jkhd tiuglk; (Points 30, 31, 32, 33)

	  

P
1
		     IA i(A blood group)          ×	           IB i(B blood group)  

					          

Progeny 		      IAIB	                   IAi		            IBi                  ii

F
2
 Phenotypic ratio 	 AB group      A group 		         B group       O group 	

			       (30)	           (31)	            	           (32)	     (33)

gy;guk;giu myFg; ghuk;gupak;

34.	 gy guk;giu myFfspdhy; jPu;khdpf;fg;gLk; xU ,ay;G.

35.	 ngwg;gLk; ,ay;G mstwpapay;G cilaJ. 

36.	 guk;giuayFfs; $l;lj;jfTilad.

37.	 vjpUUf;fs; Ml;rpahd ,ay;ig fhl;lf;$Lk;.

38.	 (Fbj;njhifapy;) guk;giu ,ay;Gfs; rhjhuz guk;giyf;; fhl;Lfpd;wd/ ,ay;Gfspd; 
cr;repiy mupjhf fhzg;gLk;> ,ilepiyfs; nghJthdJ.

39.	 kdpjdpd; VjhtJ mse;jwpAk; ,ay;Gfs; cjhuzk;: tpyq;Ffs;/ jhtuk;/ cjhuzk; 

cauk;/ epiw/ Njhypd; epwk;/ g+f;fspd; vz;zpf;if/ goq;fspy; vz;zpf;if> 

Kl;ilfspd; vz;zpf;if/ gRf;fspy; cw;gj;jp nra;ag;gLk; ghy;
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nghUj;jkhd tiuglk; 

	 P
1
		   AABBCCDDEE (tall)          ×	      aabbccddee (short)

				    Tall                           	      Short  
					          	        

		  F
1
 	  			   AaBbCcDdEe (intermediates)	

		  F
2    

 

Quantitative trait value

		   
^38 MtJ Gs;spf;Fg; gjpyhf&

guk;giu myF ,izg;G

40.	 xNu epw%u;j;jj;jpy; cs;s guk;giu myFfspd; ,izg;G

41.	 ,ize;j guk;giuayFfs; xd;whfj; jdpg;gLj;jg;gLk;/ RahjPdkhf 

jdpg;gLj;jg;gLtjpy;iy.

42.	 ‘,izg;ig’ jPu;khdpg;gjw;F Nrhjid ,dq;fyg;Gfs; gad;gLj;jg;gLk;.

43.	 ,ul;ilf; fyg;Gg; gpwg;ghf;fYf;Fupa Njhw;w mikg;G tpfpjk; 1:1:1:1 rkkw;wJ.

44.	 Nrhjidf; fyg;G vr;rq;fspy;> ngw;Nwhiu xj;j tiffs; kpfg; nghJthdjhfTk;> 

kPsr; Nru;if tiffs; tof;fkhff; FiwthfTk; fhzg;gLk;.

45.	 cjhuzk;: Drosophila ,d; clypd; epwk;> ,wfpd; ePsj;jpd; ghuk;gupak;

nghUj;jkhd glk; 43 

     

Nrhjiz fyg;Gf;Fupa		  GgLl	   		  ×	                	    ggll   
ngw;Nwhu;						    

re;jjp	   	         		   GgLl    	          ggll      Ggll 	          	    ggLl 	
		           	    			 

        mjpfsT vz;zpf;if (ngw;Nwhiu xj;jit) rpwpasT vz;zpf;if (kPsr; Nru;f;iffs;)

} }
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,ypq;f ,izg;G 

46.	 X epw%u;j;jj;jpdhy; fhtg;gLk; guk;giuayFfspdhy; ,J fhl;lg;gLk;.

47.	 ,ay;G/ ntspg;gLj;jg;gLk; Neha; (ngUk;ghYk;) Mz;fspy;> Vnddpy; mit xU X 

epw%u;j;jj;ijf; nfhz;ld.

48.	 X epw%u;j;jj;jpd; kPJ gpd;dilthd vjpUU fhzg;gLjy; (ngUk;ghYk;)

49.	 ,ay;G/ Neha; ngz;fspy; XupdEfj;Jf;Fupa gpd;dilthd epiyapy; ntspg;gLk;.

50.	 gy;ypdEf ngz;fs; fhtpfshtu;/ jhapypUe;J kfDf;F ghuk;gupak; milAk;.

51.	 kdpjdpy; epwf;FUL/ fPNkhgpypah

nghUj;jkhd tiugl tpsf;fk; (point 46, 47, 48)

 

	   

ngw;Nwhu;	             XHXh 	                     ×	      	            XhY  
				           

re;jjp	  	 XHXh                      XHY	           	      XhXh                           XhY
	              fhtp	          rhjhuz          ghjpf;fg;gl;l ngz;   ghjpf;fg;gl;l Mz; 	
		  (50)                        		        (49)		                (48)

(VjhtJ 50 × 3  = 150 Gs;spfs;)
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8 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

   

tpdh 8 ,w;F 39% Md guPl;rhu;j;jpfs; tpilaspj;Js;sdu;. 

,t;tpdhtpw;F 150 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 37 tFg;ghapilapy; 43% 

 38  -  75  tFg;ghapilapy; 42%
 76  -  113  tFg;ghapilapy; 14% 

 114  -  150  tFg;ghapilapy; 1%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 ,w;F Nkyhd Gs;spfisg; ngw;wtu;fs;  
15% MFk;. ,t;tpdhtpw;F 75 my;yJ mjidtplf; 

Fiwthfg; Gs;spfisg; ngw;wtu;fs;  85% MFk;.   

8 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;8 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 37

43%

38 - 75

42%

76 - 113

14%

   

8 Mk;tpdhtpd; gpupT> cggpupTfSf;fhd8 Mk;tpdhtpd; gpupT> cggpupTfSf;fhd
 ,yFjd;ik ,yFjd;ik

,
y
F
j
d
;i
k

,
y
F
j
d
;i
k

8 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;8 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;

29%

0

10

20

30

40

Ú ,t;tpdhit njupT nra;j guPl;rhu;j;jpfs; 39% MFk;. tpdhtpw;F tpilaspj;j guPl;rhu;j;jpfs; fhl;ba 

,yFjd;ik 29% tplf; FiwthFk;. 



- 67 -

f.ngh.j (c.ju) capupay; kjpg;gPl;L mwpf;if 2015

  

,t;tpdhtpw;fhd ,yFjd;ikr; Rl;b 29% MFk;. ,t;tpdhtpy; nkd;lypad; my;yhj jiyKiwAupikapd; 

ntt;NtW Nfhyq;fis nghUj;jkhd cjhuzq;fSld; tptupf;f Ntz;bAs;sJ. 

,q;F nkd;lypad; my;yhj Kiwapy; guk;giuailAk; jiyKiwAupikj; Njhw;wg;ghLfis 

cjhuzq;fSld; tpsf;f Ntz;Lk;.

01' epiwtpy; Ml;rp 

02' ,iz Ml;rp 

03' guk;giuayFfspd; ,ilj;jhf;fq;fs; $ Nkyhl;rp

04' gy; vjpUUj;jd;ik 

05' guk;giuayFfspd; jiyKiwAupik 

06' guk;giu myFfspd; ,izg;G 

07' ,ypq;f ,izg;G / ,ypq;fkpize;j ghuk;gupak; 

,t;tpdhtpw;F Kd;itf;fg;gl;l mNdf tpilfSf;F cs;slf;fg;gl;bUe;jJ. Nkw;$wpa jiyKiwAupik 

Njhw;wg;ghLfspy; 2 my;yJ 3 jiyKiwAupik Nfhyq;fs; khj;jpuNkahFk;. ,jdhy; ,t;tpdhtpw;F 

KOikahd Gs;spia khztu;fshy; ngwKbatpy;iy. 

khztu;fs; njupTnra;j jiyKiwAupikf; Nfhyq;fs; cjhuzq;fSld; \GNdw;| ml;ltiziag; 

gad;gLj;jp tpsf;fkhf Kd;itj;J F1> F2 guk;giufspd; tpfpjhrhuj;ijAk; rupahf Kd;itg;gjw;F 

Kad;Ws;sdu;. vdpDk; ,t;tpdhtpw;F xJf;fg;gl;l fhyk; vy;yh jiyKiwAupikf; Nfhyq;fisAk; 

mt;thNw Kd;itg;gjw;F NghJkhd fhyk; ,Uf;ftpy;iy. mjdhy; KOikahf tpdhtpw;F ruhrup 

Gs;sp FiwthfTs;sJ.
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9 Mk; tpdh

9.	 (a)	 kdpj clypy; rhjhuzkhff; fhzg;gLk; Ez;Zapupdf; $l;lj;jpd; jd;ikia 

tptupf;Ff.

1.	 rhjhuz RfNjfpapd; clypd; ntt;NtW gFjpfspy; thOk; nghJthd Ez;zq;fpfs; 

nghJthd Ez;Zapupdk; vd miof;fg;gLk;.

2.	 RfNjfp kdpjdpy; cl;Gw ,ioaq;fs;/ FUjp> %is> jirfs;> <uy;> EiuaPuy; 

vd;gd nghJthf Ez;zq;fpfs; mw;wit.

3.	 fUg;igapy; RfNjfp Kjpu;%yTU Ez;zq;fpfs; mw;wJ.

4.	 gpwg;gpd;NghJ Foe;ij Nahdpkly; Ez;Zapupdj;jpw;F ntspf;fhl;lg;gLk;.

5.	 gpwg;gpd; gpd; rpy kzpj;jpahyq;fSs; Foe;ij rhjhuz Ez;Zapupdq;fis tpUj;jp 

nra;a Muk;gpf;Fk;.

6.	 RfNjfp kdpj cly; mjpf vz;zpf;ifahd Ez;zq;fpfis thoplkhff; 

nfhs;Sk;.

7.	 gw;wPupah

8.	 kJtq;fs;

9.	 ,ioAU gq;fRfs; Mfpatw;iw cs;slf;Fk;.

10.	 rhjhuz Ez;Zapupdk; Njhypy;

11.	 %f;F/ %f;F njhz;Lilg; nghJ

12.	 tha;

13.	 Nkyhd Rthrr; RtL

14.	 cjuFlw;RtL

15.	 cw;gj;jp rpWePu;r; Rtl;by; ,y; fhzg;gLk;

16.	 ,tw;Ws; mNdfkhd mq;fpfs; jPq;fw;wit

17.	 xul;bypYz;zpfs;

18.	 mit Nehahf;fpfspd; cl;GFjiy/ tpUj;jpia jilnra;Ak;/ kdpj clypd; eyj;ij 

Ngz cjTk;.

19.	 rhjhuz Ez;Zapupdk; gpwnghUnsjpu; cw;gj;jpia J}z;b Nehahf;fpfSf;F vjpuhf 

kdpjdpy; ePu;g;gPlid epiyia cau;j;Jk;.

20.	 tpw;wkpd; K / gy;NtWgl;l B $l;l tpw;wkpd;fis njhFf;Fk;.

21.	 ePu;g;gPlzk; FiwAk; Ntisapy; ,it Nehahf;fpfshf khWk;.
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	 (b)	 Neha; tpistpf;Fk; gw;wPupahf;fspd; NehAz;lhf;Fk; Mw;wYf;Fg; gq;fspg;Gr; nra;Ak; 

,ay;Gfis tpsf;Ff.

22.	 cl;GFkhw;wy;

23.	 kdpj fyq;fSf;Fs; / ,ioaq;fSf;Fs; cl;GFk; Mw;wy;

24.	 nghUj;jkhd Eiothapypy; cl;nry;Yk; Mw;wy;

25.	 FbNaWk; Mw;wy;

26.	 Nehahf;fpfspdhy; cw;gj;jp nra;ag;gLk; gy;jug;gl;l fyg;Gw nehjpaq;fs; 

cl;GFjYf;F gq;fspg;ig nra;Ak;.

27.	 nghRNghypg;NgR

28.	 tpyq;Ff; fy nkd;rt;Tfis moptilar; nra;Ak;

29.	 nyRj;jpNdR

30.	 fynkd;rt;tpd; nyrpj;jpd; $iw ePu;g;gFg;gilar; nra;Ak;.

31.	 Hyaluronidase 

32.	 fyq;fSf;F ,ilapYs;s rPnke;Jg; gjhu;j;jpYs;s hyaluronic mkpyj;ij jhf;Ftjd; 

%yk; cly; ,ioaq;fis mopf;Fk;.

33.	 er;Rg; nghUl;fisg; gpwg;gpf;Fk; Mw;wy;

34.	 er;Rg; nghUl;fis cw;gj;jp nra;Ak; Mw;wy;

35.	 fyq;fspd; toikahd njhopw;ghLfis rPu;Fiyf;Fk;

36.	 mfer;Rg; nghUl;fs;

37.	 ntg;g epiyahd

38.	 ,ypg;Ngh gy;rf;fiul;Lfs;

39.	 cjhuzk;: Salmonella typhi

40.	 Gw er;Rg; nghUl;fs;

41.	 ntg;gkhWepiyahd

42.	 Gujq;fs;

43.	 euk;G er;Rg; nghUl;fs;

44.	 rhjhuz euk;Gf; fzj;jhf;fk; flj;jg;gLjypy; jiyapLk;

45.	 cjhuzk;: Clostridium tetani 

46.	 Fly; er;Rg; nghUl;fs;

47.	 cju Fly;fSf;Fupa njhopw;ghLfis ghjpf;Fk;

48.	 cjuzk;: Vibriocholerae

49.	 fy er;Rg; nghUl;fs;

50.	 nehjpa jhf;fj;jpd; %yk; tpUe;J toq;fpf; fyq;fisf; nfhy;Yk;

51.	 cjhuzk;: Corynebacterium diphtheriae

(VjhtJ 50 × 3  = 150 Gs;spfs;)
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9 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

  

tpdh 9 ,w;F 55% Md guPl;rhu;j;jpfs; tpilaspj;Js;sdu;. 

,t;tpdhtpw;F 150 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 37 tFg;ghapilapy; 43% 

 38  -  75  tFg;ghapilapy; 34%
 76  -  113  tFg;ghapilapy; 21% 

 114  -  150  tFg;ghapilapy; 2%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 ,w;F Nkyhd Gs;spfisg; ngw;wtu;fs;  
23% MFk;. ,t;tpdhtpw;F 75 my;yJ mjidtplf; 

Fiwthfg; Gs;spfisg; ngw;wtu;fs;  77% MFk;.   

9 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;9 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 37

43%

38 - 75

34%

76 - 113

21%

  

9 Mk;tpdhtpd; gpupT> cggpupTfSf;fhd 9 Mk;tpdhtpd; gpupT> cggpupTfSf;fhd 
,yFjd;ik,yFjd;ik

,
y
F
j
d
;i
k

,
y
F
j
d
;i
k

9 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;9 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;
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Ú ,t;tpdhtpy; 2 cggpupTfs; fhzg;gLtJld; cggpupTfs; ,uz;bdJk; ,yFjd;ik 40% MFk;. 

,yFjd;ik $ba gpupT ^b) MFk;. mjd; ,yFjd;ik 39% MFk;. mt;thNw ,yFjd;ik Fiwe;j 

gpupT ^a) MFk;. mjd; ,yFjd;ik 18% MFk;. 
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tpdh ,yf;fk; 9 (a) ,w;fhd ,yFjd;ikr; Rl;b 18% MFk;. kdpj clypy; rhjhuzkhf fhzg;gLk; 

Ez;Zapupdf; $l;lj;jd;ikia tpgupf;f Ntz;bAs;sJ.

,q;F tpilf;F 21 tplaq;fs; cs;slf;fg;gl;Ls;sd. vdpDk; mNdfkhd khztu;fs; ,jw;F Fiwthd 

tplaq;fNs Kd;itj;Js;sdu;. mNdfkhd khztu;fs; 02 ,ypUe;J 05 tiuAk; 18 ,ypUe;J 20 tiuAkhd 

tplaq;fis vOjpapUf;ftpy;iy. mNdf tplaq;fis vOjhjjpdhy; ,t;tpdhtpw;fhf ,yFr;Rl;b 

Fiwtjw;F fhuzkhf ,Ue;Js;sJ. ,t;tpilahdJ Mrpupau; topfhl;ly; E}ypy; xU ghl myfpy; 

Fwpg;gplg;glhky; ntt;NtW ghlg; gFjpfspy; tplaq;fis gFg;gha;e;J njhFj;J vOj Ntz;bAs;sJ. 

,t;thwhd tpdhf;fSf;F khztu;fs; Fiwthd ,yFjd;ikiaf; fhl;LtJ nghJthdjhFk;. 

,t;thwhd tpdhf;fSf;F tpilaspf;f khztu;fSf;F gapw;rp mspg;gJ mtrpakhFk;. 

tpdh ,yf;fk; 9 (b) ,d; ,yFjd;ik 39% MFk;. ,t;tpdh Ez;zq;fpapaypy; fw;gpf;fg;gLk; ,t; 

tplaq;fs; mwpT rhu;e;jitahFk;. vdpDk; ,t;tpdhit rupahf tpsq;fpf; nfhs;shjjhy; rupahf 

tpilaspf;ftpy;iy. 

khztu;fspd; tpilfspy; mlq;fpAs;s tplaq;fspd; vz;zpf;if Fiwtile;jjd; fhuzkhf ngw;w 

Gs;spfs; Fiwtile;Js;sJ. ,q;F er;Rg; nghUs;fis cw;gj;jp nra;Ak; Ez;zq;fpfspd; ngau;fis 

,Unrhw; ngauPl;L Kiwapy; rupahf vOjhjjd; fhuzkhf Gs;spfis ,oe;Js;sdu;.

tpilahf tpQ;Qhdg; ngaiu vOJk;NghJ xU Mq;fpy vOj;NjDk; gpioahf vOjg;gl;bUe;jhy; 

Gs;spfs; toq;fg;glkhl;lhJ. 

NkYk; vOj;Jf;fs; midj;Jk; rupahf vOjpapUe;jhYk; rhjpg; ngau; ,dg;ngau;fSf;Ff; fPohf 

jdpj;jdpahd NfhLfs; ,uz;Lk; ,lg;gl Ntz;Lk;. ,e;epajpfis gpd;gw;whjjd; fhuzkhf mNdf 

khztu;fs; Gs;spfis ,oe;Js;sdu;. 
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10 Mk; tpdh

10. 	gpd;tUtdtw;Wf;Fr; rpWFwpg;Gfs; vOJf. 

	 (a) 	DNA tpuy; milahs KiwAk; mjd; gpuNahfq;fSk;

1.	 jdpad;fis DNA epa+f;fpspNahiul;Lfspd; njhlnuhOq;fpd; NtWghl;bd; 

mbg;gilapy; ,dk; fhZjy;.

2.	 kpfr; rpwpa satelite / Ez; Satelite miktplq;fspy; 

3.	 ,it FWfpa (tandem) kPs; ngwg;gLk; njhlu; xOq;Ffs; / myFfs; (nrNdhkpy; 

vq;Fk; fhzg;gLk;)

4.	 kPs; ngwg;gLk; njhlu; xOq;Ffspd;/ myFfs; vz;zpf;if jdpad;fSf;fpilNa 

NtWgLk;.

5.	 ,jdhy; DNA gf;fTU (Profile)/ tpuyilahsk; xU jdpaDf;F jdpj;JtkhdJ.

6.	 xj;j ,ul;ilau;fs; jtpu

	 DNA tpuyilahsk; ngWtjpd; gpujhd gbKiw

7.	 DNA khjpup jdpg;gLj;jy;

8.	 DNA ia Retriction endonuclease  nehjpaq;fspdhy; rkpghlilar; nra;jy;/ 

ntl;ly;

9.	 DNA Jz;Lfs; ntt;Ntwhf;fg;gLk;.

10.	 Gel kpd;dad Kiw %yk;

11.	 iej;jpNuh nrYNyhR nkd;rt;Tf;F DNA xj;jpnaLf;fg;gLk; ,lkhw;wg;gLk;/ Southern 

xw;Wif

12.	 ngauplg;gl;l Probe (Ma;tp) cld; fyg;Gg; gpwg;ghf;fj;jpw;Fl;gLj;jg;gLk;.

13.	 DNA Profile Gyg;gLk;/ tpuyilahsk; / rhaNkw;wypd; gpd;du;

14.	 rl;l itj;jpak; / nfhiyf; Fw;wthspfis ,dq;fhzy;

15.	 cwtpdu;fs;/ ngw;Nwhu;fis ,dk;fhZjy;.
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	 (b) 	kdpj Kisaj;jpd; cl;gjpj;jy;

1.	 gNyhg;gpad; Fohapd; Clhf Efk; fPo;Nehf;fp nry;Yk;.

2.	 ,ioAUg;gpuptpdhy; gpuptilAk;

3.	 fyq;fspd; njhif xd;W ngwg;gLk;/ KRTU

4.	 KRTUtpYs;s fyq;fs; kPs xOq;fikf;fg;gLk;

5.	 fyq;fshy; mike;j cl;Fopthd Nfhskhf khWk;

6.	 mUk;gu;rpiwg;ig vdg;gLk;

7.	 ,J ghapapdhy; epug;gg;gl;l Fopiaf; nfhz;lJ.

8.	 mUk;gy;Fop vdg;gLk;.

9.	 fyq;fshy; Mf;fg;gl;l jdpg;; gilapdhy; R+og;gl;l

10.	 NghrizmUk;gu; Njhd;Wk;

11.	 NghrizmUk;gupy; rilKisfs; tpUj;jpahfp 

12.	 fUg;igafj;NjhYld; ,izf;fg;gLk;

13.	 cl;gjpj;jy; fUf;fl;lypd; gpd;G 7k; ehspy; Muk;gpf;fg;gLk;

14.	 8 ehl;fs; ePbf;Fk; / 14k; ehspy; KbtilAk;

 

	 (c) 	gpwNghrizf;Fupa Nghriz Kiwfs; 

3 tifahd gpwNghriz Kiwfs;

1.	 mKfy;tsupg; Nghriz

2.	 tpyq;FKiwg; Nghriz

3.	 xd;wpathop

mKfy; tsup 

4. 	,we;j rpijtilAk; Nrjdg;nghUs;fs; gad;gLj;jg;gLk;

5. 	fyg;Gw rkpghL/ cztpd;kPJ nehjpaq;fs; Ruf;fg;gLtjd; %yk;

6. 	c+k; gq;fRf;fs;/ gw;wPupahf;fs;

	 tpyq;FKiwg; Nghriz 

7. 	czT mq;fpfspd; czTf; fhy;thapDs; cs;nsLf;fg;gLk;

  	 ,J gpd;tUk; gbKiwfisf; nfhz;lJ.

8. 	cl;nfhs;sy;

9. 	rkPghL

10. 	mfj;JwpQ;ry;

11. 	jd;kakhf;fy;

12. 	ntspNaw;wy;
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xd;wpa thop 

13.  ,uz;L ,dq;fSf;F ,ilNaahd ,ilj;njhlu;ghFk;. ,J %d;W tifg;gLk;.

14.  xd;Wf;nfhd;W JizahFk; jd;ik.

15.  ,U mq;fpfSk; ed;ikiag; ngWk;

16.  mtiuf; FLk;gj;jhtuj;jpd; Ntu;rpWfZTk; Rhizobium ck;

17.  Xul;bYz;zy;

18.  xU mq;fp ed;ikiag; ngWk; kw;waJ ghjpg;giltjpy;iy.

19. cjhuzk; fly; mdpkzpAk; Kdptd; ez;Lk;/ Nknyhl;bfs;/ Xf;fpl;LfSk; 

jhtuq;fSk;

20.  xl;Lz;zp ,ay;G

21.  xU mq;fp ed;ikailAk; kw;wajw;F jPikNaw;gLk;.

22. cjhuzk; Plasmodium ck; kdpjDk;/ Necator americanus kdpjDk;/ Cuscuta Tk; 
tpUe;J toq;fpAk;.

 (15 + 14 + 12 (15 + 14 + 12  = 51)= 51)
(VjhtJVjhtJ 50 50 × 3 3  = 150 = 150 Gs;spfs;Gs;spfs;)

 
1010 Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; : Mk; tpdhTf;F tpilaspf;fg;gl;l tpjk; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

  

tpdh 10 ,w;F 60% Md guPl;rhu;j;jpfs; tpilaspj;Js;sdu;. 

,t;tpdhtpw;F 150 Gs;spfs; toq;fg;gl;ld.  
,jpy;> 00 - 37 tFg;ghapilapy; 34% 

 38  -  75  tFg;ghapilapy; 38%
 76  -  113  tFg;ghapilapy; 25% 

 114  -  150  tFg;ghapilapy; 3%
MNdhu; Gs;spfs; ngw;Ws;sdu;. 

,t;tpdhtpw;F 76 ,w;F Nkyhd Gs;spfisg; ngw;wtu;fs;  
28% MFk;. ,t;tpdhtpw;F 75 my;yJ mjidtplf; 

Fiwthfg; Gs;spfisg; ngw;wtu;fs;  72% MFk;.   

10 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;10 Mk; tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

00 - 37

34%

38 - 75

38%

76 - 113

25%
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10 Mk; tpdhtpd; gpupT> cggpupTfSf;fhd

 ,yFjd;ik
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10 Mk; tpdhtpd; gpupTfSk; cggpupTfSk;
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 Ú	 ,t;tpdhtpy; 3 cggpupTfs; fhzg;gLtJld; ,uz;bdJk; ,yFjd;ik 60% ,Yk; FiwthFk;. 

,yFjd;ik $ba gpupT ̂ c) MFk;. mjd; ,yFjd;ik 57% MFk;. mt;thNw ,yFjd;ik Fiwe;j gpupT 

^a) MFk;. mjd; ,yFjd;ik 26% MFk;. 
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gFjp 10 (a) ,y; ,yFjd;ik 26%  MFk;. DNA tpuy; milahs njhopEl;gKk; mjd; gpuNahfq;fSk; 

njhlu;ghf kpfg; nghJthd tplaq;fs; rpytw;iw khj;jpuk; khztu;fs; vOjpAs;sdu;.

,q;F (- 	 Ú Minisatalite / Microsatalite

	 Ú FWfpa kPs; ngwg;gLk; njhlnuhOq;F 

	 Ú kPs; ngwg;gLk; njhlnuhOq;F 

					           Nghd;w tplaq;fis khztu;fs; vOjpapUf;ftpy;iy. 

,e;epiyik gFjp (a) ,w;F Gs;spfs; Fiwtjw;F fhuzkhf mikatpy;iy. DNA tpuy; milahsj;jpd; 

gpujhd gbKiw njhlu;ghf kl;Lk; mNdf khztu;fs; mwpe;Js;sik mtu;fspd; tpilfspypUe;J 

Gyg;gLfpd;wJ. 

gFjp 10 (b) ,yFjd;ikr; Rl;b  28% MFk;. kdpj Kisaj;jpd; cl;gjpj;jy; njhlu;ghd cupa tpilAk; 

Gs;sp toq;fy; jpl;lKk; cs;slf;fg;gl;Ls;sJ. vdpDk; khztu;fs; rfy tplaq;fisAk; vOjtpy;iy. 

,tu;fspd; rpyu; XNkhdpd; nry;thf;F njhlu;ghd NtW tplaq;fis tpupthf tpsq;fpAs;sdu;. 

tpdh 10 (c) ,d; ,yFjd;ikr; Rl;b 57% MFk;. ,q;F mq;fpfspd; ntt;NtW gpwNghriz Kiw 

tiutpyf;fzg;gLj;Jtjw;Fk; mtw;Wf;fhd cjhuzq;fSk; vOjNtz;bapUe;jJ. Mrpupau; topfhl;b 

E}ypy; ,g; gFjp njspthf tpsf;fg;gl;Ls;sJ. ,jdhy; Vida gFjpfis tpl ,jd; ,yFjd;ik 

mjpfkhFk;. 
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2.2.32.2.3 tpdhj;jhs;  tpdhj;jhs; IIII ,w;F tpilaspj;jy; njhlu;ghd KO mtjhdpg;Gfs; KbTfs; kw;Wk;  ,w;F tpilaspj;jy; njhlu;ghd KO mtjhdpg;Gfs; KbTfs; kw;Wk; 
MNyhridfs; :MNyhridfs; :

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

f.ngh.j. (c.ju)g; guPl;irf.ngh.j. (c.ju)g; guPl;ir - 2015 - 2015
09 - 09 - capupay;capupay; -  - tpdhj;jhs; tpdhj;jhs; II  II   
tpdhf;fSf;fhd ,yFjd;iktpdhf;fSf;fhd ,yFjd;ik 
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 gFjp A fl;lha fl;likg;G tpdhthd ehd;F tpdhf;fspy; mjpf ,yFjd;ikahdJ  

02 MtJ tpdhthFk;. gFjp B fl;Liu tpdhtpy; mjpf ,yFjd;ik tha;e;jJ 40% MFk;. 

,J 10 MtJ tpdhthFk;. vdpDk; gFjp B ,y; mjpf guPl;rhu;j;jpfs; njupT nra;j tpdh 

5 MFk;. ,jw;fhd ,yFjd;ik 37% MFk;. 

 ,jw;Nfw;g fl;Liu tpdhf;fs; rfyJk; 40% tplf; Fiwthd ,yFjd;ikia 

fhl;Lfpd;wd.

,jw;Nfw;g fl;Liu tpdhf;fSf;F nghJthf Fiwthd Gs;spfNs ngw;Ws;sdu;.
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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;

 

•	 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;lhakhdit 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;.  

•	 guPl;rhu;j;jpfspd; Rl;nlz;iz tpilj;jhspd; vy;yhg; gf;fq;fspYk; cupa ,lj;jpy; vOj 

	 Ntz;Lk;.

•	 tpdh ,yf;fk;> mjd; cggpupTfisj; njspthff; Fwpg;gpl Ntz;Lk;.

•	 tpdtg;gl;Ls;s Kiwf;F Vw;g ju;f;fuPjpahfTk;> gFg;gha;e;Jk; tpilfis Kd;itf;f Ntz;Lk;.

•	 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.

•	 rupahfTk; njspthfTk; tpilfis vOJ Ntz;Lk;. 

•	 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;. 

•	 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;. 

•	 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;. 

•	 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;.   

•	 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;. NjitahdNghJ 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 Kiwikia gpd;gw;Wtjd; %yk; 

,g;ghlj;ij nra;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 nra;Kiwr; nraw;ghL Kf;fpakhFk;. ,jw;fhd nra;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 nra;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; nra;Kiwg; gupNrhjidfSld; njhlu;ghd tpdhf;fSf;F ,yFthf 

tpilaspf;Fk; Mw;wiy tpUj;jp nra;a KbAk;. 

Ú	 NkYk; ghlj;jpw;Fupa nra;Kiw Mw;wiy epiyepWj;Jtjw;F tPbNahf; fhl;rpfs;> fzpdp 

nkd;nghUl;fs;> ,izak;> gy;Y}lfg; nghwpfs; Nghd;w etPd njhopDl;g Kiwfisg; 

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;lw; ife;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; 
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	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;.

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;bg; guPl;irfspy; ntw;wpnfhs;tjw;F 

khztu;fSf;F cjt Ntz;Lk;. 

   




