
 

capupay; I

f.ngh.j. (c.ju) cjtpf; fUj;juq;F - 2015 

,uz;L kzpj;jpahyq;fs;

ftdpf;f :

∗  	vy;yh tpdhf;fSf;Fk; tpil jUf. 

∗    01 njhlf;fk; 50 tiuAs;s xt;nthU tpdhf;fSf;Fk; ̂ 1&" ̂ 2&" ̂ 3&" ̂ 4&" ̂ 5& vd vz;zplg;gl;l tpilfspy; 

rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupT nra;f.

1.	 gpd;tUtdtw;Ws; jdpahd epA+fpspNahiuapl;bdhy; khj;jpuk; Mf;fg;gl;lJ vJ?   

		  ^1&	 NAD	 ^2&	 ATP	 ^3&	 FAD	 ^4&	 m-RNA	 ^5&	 DNA		

2.	 gpd;tUtdtw;Ws; mq;fpnahd;wpd; tpNrl thoplj;jpw;fhd ,irthf;fkhff; fUjg;gl KbahjJ vJ?

	 ^1&	 fz;ly; jhtuq;fspy; fhzg;gLfpd;w rPtr Kisj;jy;.

	 ^2&	 tws; epyj;jhtuq;fspd; ,iyfs; je;Jfshf jpupgile;J fhzg;gLjy;.	

	 ^3&	 ghiytdj;jpYs;s xl;lfq;fspy; gpsTgl;l ghjk; fhzg;gly;.  

	 ^4&	 ntg;gkhd fhyepiyapd;NghJ mjpfsT tpau;j;jy;.

	 ^5&	 G+r;rpfs; ngha;f;Nfhyk; nfhs;sy;.			       

3. 12, 000 iejurd; %yq;fisf; nfhz;l DNA %yf;$wpy; irw;Nuhrpd; MdJ mbdpid tpl ehd;F klq;F 

mjpfkhff; fhzg;gLkhapd; mt; DNA %yf;$wpy; cs;s Fthdpd; %yq;fspd; vz;zpf;if ahJ? 

	 ^1&	 2 400 	 ^2&	 3 000 	 ^3& 	4 000 	 ^4& 	4 800 	 ^5&  9 600 				  

4.	 DNA> Gujq;fs; Mfpa ,uz;Lk;>

	 ^1&	 cau; ntg;gepiyfspy; kPs KbahjthW mikg;gopaf; $bait.

	 ^2&	 fpisfsw;w Neupa gy;gFjpaq;fs;.	

	 ^3&	 rpy ituRfspy; ghuk;gupa gjhu;j;jkhfr; nraw;gly;.  

	 ^4&	 jw;gfu;g;G milaf; $bait.

	 ^5&	 gw;wPupa epw%u;j;jj;jpy; fhzg;gLfpd;wd.			       

5.	 Ez; cly;fs; njhlu;ghd gpd;tUk; $w;Wf;fspy; jtwhdJ vJ?

	 ^1&	 xl;rpNaw;Wk; nehjpaq;fis cs;slf;fpa nkd;rt;tpdhy; #og;gl;l Glfq;fs; MFk;.

	 ^2&	 rpy gunthl;irl;il er;R ePf;Ffpd;wd.	

	 ^3&	 jhtuq;fspd; xspj;njhFg;gpy; Ngnuhl;rpNrhk;fs; Kf;fpak; tha;e;jit.  

	 ^4&	 Ngnuhl;rpNrhk;fs; jhtu> tpyq;F fyq;fs; ,uz;bYk; fhzg;gLfpd;wd.

	 ^5&	 ,it mfKjYUr; rpWtiyapypUe;J cUthf;fg;gLfpd;wd.			       

6. ,q;F jug;gl;Ls;s tupg;glj;jpYs;s cg fy mikg;Gf;fspd; 

	 njhopy;fs; Mtd 		                           

^1&	 ,ypg;gpl;Lf;fspd; njhFg;G> er;R ePf;fy;> nrYj;jy; Glfq;fis 

	 cUthf;fy;.

^2&	 nrYj;jy; Glfq;fis cUthf;fy;> Ca+2  mad;fis 

	 fsQ;rpag;gLj;jy;> ,iyNrhNrhk;fis cUthf;fy;.	

^3&	 ngh];Nghypg;gpl;Lf;fis njhFj;jy;> fyq;fspd; jw;gFg;G>

	 ,iyNrhNrhk;fis cUthf;fy;.  

^4&	 ];uPNuha;l;Lfspd; njhFg;G> nrayw;w fyg;Gd;dq;fspd; 

	 rkpghL. fpisf;Nfh Gujq;fis njhFj;jy;. 

^5&	 ,yj;jpud; ,lkhw;Wk; rq;fpyp> Ca+2  mad;fis fsQ;rpag;gLj;jy;> 

	 ,iyNrhNrhk;fis cUthf;fy;

[ gf;. 2 Ig; ghu;f;f.



 7. xspr;Rthrk;> fhw;Wr; Rthrk; Mfpa ,uz;bw;Fk; nghJthd ,ay;ghf miktJ>

	 ^1&	 xspAs;sNghJ khj;jpuk; eilngWk;.	 ^2&	 rf;jp gpwg;ghf;fk;	

	 ^3&	 C3 > C4 Mfpa jhtuq;fs; ,uz;bYk; eilngWk;.  	 ^4&	 fhgdPnuhl;irl;il ntsptpLjy;.

	 ^5&	 Ngnuhl;rpNrhq;fspd; <Lghl;lhy; ,lk;ngWk;.	

8.	 gpd;tUtd xLf;fw; gpuptpy; eilngWfpd;w rpy epfo;Tfs; MFk;. 

(A)	mikg;nghj;j epw%u;j;jq;fs; Nrhb NrUfpd;wd. 

(B) miu epwTUf;fs; NtWgLj;jg;gLfpd;wd.

(C) 	epw %u;j;jr; Nrhbfs; kj;jpa Nfhl;Lj;jsj;jpy; xOq;FgLj;jg;gLfpd;wd.    

(D)	,UtYf;fs; cUthf;fg;gLfpd;wd.

(E)	fUnkd;rt;T kiwfpd;wJ. 
NkNy Fwpg;gpl;l epfo;TfSs; vit Kd;dtj;ij I ,y; eilngWfpd;wd?

 	 ^1&	 A, B, D 			   ^2&	 B, D, E 	 ^3&	 A, B, C 
	 ^4& 	C, D, E 	 ^5&	 A, D, E  

9.	 kdpjdpd; td;$l;L ,ioaq;fs; njhlu;ghfr; rupahd $w;iwj; njupT nra;f.
	 ^1&	 euk;G ehu;fSk; FUjpf;fyd;fSk; frpapioaq;fspy; fhzg;gLfpd;wd.	

	 ^2&	 tsu;e;j kdpjdpd; jiyNahl;by; frpapioaq;fs; fhzg;gLtjpy;iy.

	 ^3&	 flw;gQ;R vd;Gfspd; Fopfspy; FUjpf; Flhf;fs; fhzg;gLfpd;wd. 	

	 ^4&	 nfhyh[d; ehu;fs; rpiufspy; mjpfsT fhzg;gLfpd;wd.

	 ^5&	 kQ;rs; ehu; frpapioaq;fs; G+g;ngd;nghl;by; fhzg;gLfpd;wd.			       

10.	mq;fpfspy; ,uz;L Ngupuhr;rpaq;fspw;Fk; nghJthfTs;s ,ay;G>

   	̂ 1&	 fyr;Rtupy; ngg;upNlhfpisf;fd; fhzg;gly;.

	 ^2&	 Nghiky; nkjpNahdpd; Gujj; njhFg;ig Muk;gpj;J itf;fpd;wJ.	

	 ^3&	 fynkd;rt;Tfspy; cs;s ,ypg;gpl;Lf;fs; fpis nfhz;ljhfTk; rq;fpypaikg;ghfTk; fhzg;gLfpd;wd. 

	 ^4&	 gytifahd RNA nghypkNu]; nehjpaq;fs; fhzg;gLfpd;wd.

	 ^5&	 ,A+fupNahl;bf; fy xOq;fikg;igf; nfhz;lit.			      

11.	gpd;tUtdtw;Ws; rupahd $w;W vJ?

   	̂ 1&	 ituRf;fs; midj;Jk; xl;Lz;zpfs;

	 ^2&	 gw;wPupahf;fs; midj;Jk; gpwNghrzpfs;.	

	 ^3&	 midj;J gq;fRf;fSk; mirAk; jd;ikaw;w ,dg;ngUf;f mikg;Gf;fis cUthf;Fgit.

	 ^4&	 raNdh gw;wPupahf;fs; midj;Jk; cz;ikahd gy fy mikg;Gs;sit.

	 ^5&	 GNwhl;b];uhf;fs; midj;Jk; Ez;zq;fpfs; MFk;.			       

12.	jhtu ,uhr;rpaj;jpy; tpj;Jj; jhtuq;fspy; khj;jpuk; fhzg;gLk; jdpj;Jtkhd ,ay;G ahJ?

   	̂ 1&	 Gzupfspd; fUf;fl;lYf;F GwePu; mtrpakpy;iy.	

	 ^2&	 gy;ypd tpj;Jf;Fupa ,ay;G fhzg;gly;.	

	 ^3&	 rpwpa EZf;Ff;fhl;bf;Fupa Gzupj;jhtuk; fhzg;gly;. 	

	 ^4&	 gy;ypd re;jjpg; guptpUj;jp fhzg;gly;.

	 ^5&	 jhtu clypy; fyd; ,ioaq;fs; fhzg;gly;.			       

13. GNwhl;b];uh ,uhr;rpaj;jpy; cs;s mq;fpfs; njhlu;ghd rupahd $w;W>

   	̂ 1&	 midj;J mq;fpfSk; gy;fyj;jyhdit.

	 ^2&	 midj;J GNwhl;b];uhf;fSk; FNshugpy; a If; nfhz;lit.	

	 ^3&	 NgNahigw;whf;fspd; fyr;Rtu;fspy; ykpdhupd; fhzg;gLfpd;wJ.  

	 ^4&	 NwhNlhigw;whf;fs; miraf;$ba ,dg;ngUf;ff;fyq;fis cUthf;Ftjpy;iy.

	 ^5&	 Paramecium  nefpoj;jf;f fyr;Rtiuf; nfhz;l mq;fpahFk;.					  

[ gf;. 3 Ig; ghu;f;f.
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 14. gpd;tUk; vf;$l;lj;jpd; $Wfs; rpWFlypy; NkYk; rkpghlilahky; FUjpapDs; cldbahf 

mfj;JWQ;rg;gLfpd;wJ? 

   	̂ 1&	 FSf;Nfh];> tpw;wkpd;> nfhOg;G> yf;Nuh];	

	 ^2&	 tpw;wkpd;fs;> nfhOg;gkpyq;fs;> mkpNdhtkpyq;fs;> fdpAg;Gf;fs;

	 ^3&	 Gujq;fs;> nfhOg;G> khg;nghUs;> fdpg;nghUs;fs; 	

	 ^4&	 Rf;FNuh];> Gujq;fs;> fpsprNuhy;> tpw;wkpd;fs;

	 ^5&	 FSf;Nfh];> khg;nghUs;> fdpAg;Gf;fs;> nfhOg;G

15.	<NkhFNshgpd; njhlu;ghd jtwhd $w;iwj; njupf.
   	̂ 1&	 ,J ,Uk;igf; nfhz;l ehd;F 'Haem" $l;lj;ijf; nfhz;lJ.

	 ^2&	 xU %yf;$W <NkhFNshgpd; ehd;F %yf;$Wfs; xl;rpridf; flj;Jk;.	

	 ^3&	 fhgdPnuhl;irl;Lld; ,ize;J fhnghl;rp <NkhFNshgpid cUthf;Fjy;.   

	 ^4&	 rpy Ks;se;jz;lw;w tpyq;Ffspd; FUjp KjYUtpy; fhzg;gLjy;.

	 ^5&	 <NkhFNshgpd; ciljy; kdpj <uypy; epfo;fpd;wJ.			       

16.	gpd;tUtdtw;Ws; jtwhd $w;wpid njupTnra;f.

   	̂ 1&	 xw;iwf;FUjpr; Rw;Nwhl;lKs;s Ks;se;jz;Ls;s tpyq;Ffspd; ,jak; vg;nghOJk; ,uz;L  

		 miwfisf; nfhz;lit.

	 ^2&	 jpwe;j FUjpr; Rw;Nwhl;lj;jpy; FUjpf;fyd;fs; vJTk; fhzg;gLtjpy;iy. 	

	 ^3&	 Ks;se;jz;Ls;s tpyq;Ffs; %ba FUjpr; Rw;Nwhl;lj;ijf; nfhz;Ls;sd.   

	 ^4&	 kPd;fspd; ,jak; xl;rprd; nrwpT Fiwe;j FUjpia nrYj;Jfpd;wJ.

	 ^5&	 midj;J khwh cly; ntg;gepiy tpyq;FfSk; G+uz ,ul;ilf; FUjpr; Rw;Nwhl;lj;ijf; nfhz;lit.	

		      

17. jhtuf; fynkhd;wpd; fiua mOj;jk; -1.2 MPa ck; mKf;f mOj;jk; 0.2 MPa  ck;  MFk;. ,f;fyk;              

- 0.8 MPa fiua mOj;jKs;s rPdpf; fiurypDs; rkepiyaila tplg;gl;Ls;sJ. ,f;fyk; njhlu;ghd 

rupahd $w;wpidj; njupT nra;f. 

   	̂ 1&	 fyk; Muk;gj;jpy; jsu;e;j epiyapy; fhzg;gl;lJ. 

	 ^2&	 rkepiyapy; ,f;fyk; G+uz tPf;fkile;j epiyia milAk;. 	

	 ^3&	 fyj;jpDs; ePu; cl;nry;fpd;wNghJ mjd; fdtsT mjpfupf;fpd;wJ.   

	 ^4&	 fyj;jpd; mKf;f mOj;jk; gbg;gbahff; Fiwfpd;wJ.

	 ^5&	 rkepiyapy; Ψ
S
 = Ψ

P
  			       

18. nrq;Fopaq;fspy; clnyjpupahf;fp A khj;jpuk; cs;s xUtUf;F vt;tifahd FUjpf;$l;lk; cila FUjp 

toq;FeuplkpUe;J FUjpia khw;wPL nra;a KbAk;?

	 ^1&	 AB+ 	 ^2&	 O+ 	 ^3& 	A¯ 	 ^4& 	AB¯ 	 ^5&  	A+ 				  

19. jd;dhl;rp euk;Gj;njhFjpapy; cs;s fPNo Fwpg;gpl;l euk;G ehu;fSs; vJ kpf ePskhd euk;G ehu;?

   	̂ 1&	 ngUq;Flypw;F nry;fpd;w euk;gpizg;gpw;F Kd;dhd gugupT euk;G ehu;.

	 ^2&	 ,ug;igf;Fr; nry;fpd;w euk;gpizg;gpw;Fg; gpd;dhd gupT euk;G ehu;.	

	 ^3&	 rpWePu;igf;Fr; nry;fpd;w euk;gpizg;gpw;Fg; gpd;dhd gugupT euk;G ehu;.  

	 ^4&	 ngUq;Flypw;Fr; nry;fpd;w euk;gpizg;gpw;Fg; gpd;dhd gupT euk;G ehu;.

	 ^5&	 ,jaj;jpw;Fr; nry;fpd;w euk;gpizg;gpw;F Kd;dhd gupT euk;G ehu;.			       

20. tpyq;Ffspd; foptfw;Wk; mikg;Gf;fs; njhlu;ghd rupahd $w;iw njupT nra;f.

   	̂ 1&	 kdpjdpd; rpWePufk; ngUk;ghYk; Nkw;gl;il rpWePufj;jpfisf; nfhz;bUf;Fk;.

	 ^2&	 nwg;uPypahf;fs; midj;Jk; A+upf;fkpyj;ijf; fopf;fpd;wd. 	

	 ^3&	 midj;J fopj;jy; mikg;Gf;fSk; fopTg; nghUl;fis fopePuf Ez;LisapD}lhf ntspNaw;Wfpd;wd.  

	 ^4&	 midj;J ePu;tho; Mj;jpunghl;LfSk; gRQ;Rug;gpfisf; nfhz;Ls;sd.

	 ^5&	 kdpj rpWePufq;fspy; A+upah cw;gj;jp nra;ag;gLfpd;wJ.

[ gf;. 4 Ig; ghu;f;f.
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 21. kdpj jiyNahl;by; Flhf;fisf; nfhz;l Kf vd;G vJ?

   	̂ 1&	 Ejnyd;G	 ^2&	 Mg;Gg;Nghyp vd;G	 ^3&	 mD vd;G

	 ^4&	 nea;aup vd;G	 ^5&	 rpGf vd;G

22. td;$l;Lj;jirapd; RUf;fj;jpd; rpy gbKiwfs; fPNo jug;gl;Ls;sd. 

(A)	kNahrpdpd; jiyahdJ mf;updpd; ,izg;gilAk; gug;GfSld; ,izfpd;wd.  

(B) 	Ca+2  Gujq;fSld; ,iztjd; %yk; ,izg;gilAk; gug;Gfs; ntspf;fhl;lg;gLfpd;wd.

(C) kNahrpdpd; jiyg;gFjpfs; ,izg;gilAk; jhdq;fspypUe;J tpLtpg;gjw;F ATP rf;jpia ngWfpd;wd.    
(D)	kNahrpdpd; jiyg;gFjpfs; rupthf tisAk;NghJ mf;upd; ,iofs; kNahrpd; ,iofs; kPJ 

tOf;Ffpd;wd.

(E)	jhf;f mOj;jk; cUthf;fg;gl;l gpd;du; jirKjYUr;rpWtiyapypUe;J Ca+2  mad;fs; ntsptplg;gLfpd;wd. 

	 NkNy jug;gl;l gbKiwfspd; rupahd njhlnuhOq;fpidf; fhl;LtJ vJ? 

 	 ^1&	 A, B, C, D, E  			   ^2&	 E, D, C, B, A  		  ^3&	 E, B, A, D, C  
	 ^4& 	C, D, B, A, E  	 		  ^5&	 E, B, C, D, A   

23. kdpjdpd; ,Lg;G njhlu;ghd rupahd $w;iwj; njupTnra;f.
   	̂ 1&	 ngz;zpd; ,Lg;gpd; Mok; Miztplf; FiwthdJ.

	 ^2&	 ngz;zpd; ,Lg;gpy; G+g;Gtpy; 90° I tplf; FiwthdJ.	
	 ^3&	 mrw;wgpA+yk; MdJ Giljhq;fp> ehuPak; Mfpa ,uz;L vd;Gfshy; Mf;fg;gl;lJ.    

	 ^4&	 Mzpd; ,Lg;gpw;Fupa cs;tuTg;gFjp ePs;tl;l tbthdJ. 

	 ^5&	 ,Lg;ghdJ tyJ ,lJ epUehk vd;Gfs; (,Lg;ngd;Gfs;)> FapyyF vd;G Mfpatw;why; Mf;fg;gl;lJ.	

		      

24. jhtu mirTfs; njhlu;ghd rupahd $w;iwj; njupTnra;f.

   	̂ 1&	 midj;J jpUg;g mirTfspYk; Jyq;fy; J}z;lypid Nehf;fpAs;sJ.

	 ^2&	 rpy Kd;dpiy mirTfspy; gprpu;fSk; rTf;FKisfSk; <LgLfpd;wd.	

	 ^3&	 ,urid mirTfspy; Jyq;fypd; jpirahdJ J}z;lypy; jq;fpAs;sJ.   

	 ^4&	 rpy jpUg;g mirTfs; kPsf;$bait. 

	 ^5&	 je;Jfs; Mjhuj;ijr; Rw;Wjy; xU tifahd Kd;dpiy mirthFk;.	

    

25. kdpj #y;fyk; njhlu;ghfr; rupahdJ>

   	̂ 1&	 23 jd;%u;j;jq;fisf; nfhz;l fUtpd; %yk; fyj;jpd; nraw;ghLfs; xOq;FgLj;jg;gLfpd;wd.

	 ^2&	 xUkbaf;fyq;fshy; Mf;fg;gl;l Miu %bf;fyq;fs; kpf ntspahd gilahff; fhzg;gLfpd;wd.	

	 ^3&	 njspTtyaj;jpw;F ntspahf fUT+z;Rw;W ntsp fhzg;gLfpd;wJ.   

	 ^4&	 Kjpu;r;rpaile;j #y; MdJ #yfj;jpypUe;J ntspNaw;wg;gLfpd;wJ. 

	 ^5&	 tpe;jpYs;s cr;rp%u;j;j nehjpaq;fspdhy; njspT tyaj;jpy; cs;s thq;fpfs; mopf;fg;gLfpd;wd.	 	

	     

26.	ngz;zpd; fUj;jupg;Gld; rk;ge;jg;gl;l XNkhd;fs; njhlu;ghd $w;Wf;fspy; rupahdij njupTnra;f.

   	̂ 1&	 <];Nuh[d; XNkhd; fUg;ig jirr; RUf;fj;jpid epNuhjpf;fpd;wJ.

	 ^2&	 fUg;ig jirapy; xf;rpNuhrpd; thq;fpfs; cUthjiy Gu[];uNuhd; J}z;Lfpd;wJ.	

	 ^3&	 fUg;igapy; cs;s kokog;ghd jirfspd; tsu;r;rpia hCG J}z;Lfpd;wJ.   

	 ^4&	 ghy; Rug;gp fhd;fspd; tsu;r;rpia Gu[];uNuhd; J}z;Lfpd;wJ. 

	 ^5&	 GNuhyf;updpd; Rug;gpid Gu[];uNuhd; epNuhjpf;fpd;wJ.			       

27. jhtu tsu;r;rpg; gjhu;j;jq;fs; njhlu;ghd rupahd $w;iwj; njupTnra;f.
   	̂ 1&	 vjpyPd; cr;rp Ml;rpia epNuhjpf;fpd;wJ.

	 ^2&	 jhtuj;jz;bd; ePl;rpia fpgwypd; J}z;Lfpd;wJ.

	 ^3&	 ntl;Lg;G+f;fs; Gjpjhf ,Uf;Fk; fhyj;ij ePbf;f vjpyPd; gad;gLfpd;wJ.   

	 ^4&	 mg;rprpf;fkpyk; tpj;J Kisj;jiyj; J}z;Lfpd;wJ. 

	 ^5&	 vjpyPd; irw;Nwhifdpd; cld; ,ize;J fyg;gpuptpidj; J}z;Lfpd;wJ. 
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 28.	jfuj;jpyilj;j czTfis cl;nfhs;sy; rpyNtisfspy; Ez;zq;fpfshy; czT eQ;rhjiy 

Vw;gLj;Jfpd;wJ. gpd;tUk; mq;fpfSs; vJ czT eQ;rhjiy Vw;gLj;Jfpd;wJ?

	 ^1&	 Pseudomonas denitrificans	 ^2&	 Acetobacter aceti	 ^3&	 Vibrio cholerae  
	 ^4&	 Clostridium botulinum	 ^5&	 Salmonella paratyphi			      

 
29. gpd;tUtd Nfhstbt gw;wPupahf;fspd; gy;NtWgl;l xOq;fikg;Gfs; MFk;.

		
	 Nfhstbt gw;wPupahf;fspd; xOq;fikg;gpd; rupahd njhlnuhOq;fpidj; njupTnra;f.

	 ^1&	 bg;Nsh nfhf;f];> ];uigNyh nfhf;f];> ];nug;Nuh nfhf;f];> rhrpNd> nuw;whl;

	 ^2&	 ];nug;Nuh nfhf;f];> nuw;whl;> ];uigNyh nfhf;f];> rhrpNd> bg;Nsh nfhf;f];

	 ^3&	 ];uigNyh nfhf;f];> rhrpNd> ];nug;Nuh nfhf;f];> nuw;whl;> bg;Nsh nfhf;f];  

	 ^4&	 rhrpNd> nuw;whl;> ];uigNyh nfhf;f];> bg;Nsh nfhf;f];> ];nug;Nuh nfhf;f];

	 ^5&	 ];nug;Nuh nfhf;f];> nuw;whl;> bg;Nsh nfhf;f];> rhrpNd> ];uigNyh nfhf;f];    

30. tPl;by; uhf;if (jl;L) fspy; jpwf;fhky; itf;Fk;NghJ gpd;tUtdtw;wpy; vJ gOjilaf; $baJ?

	 ^1&	 fl;bg;ghy; upd; 	 ^2&	 Njd; Nghj;jy; 	 ^3&	 gor;rhW Nghj;jy;

	 ^4&	 gog;ghF ([hk;) Nghj;jy;	 ^5&	 gha;r;ruhf;fk; nra;j Nghj;jy; ghy;			       

31.	gpd;tUtdtw;Ws; Ez;zq;fpfs; njhlu;ghfr; rupahdJ vJ? 

	 ^1&	 gw;wPupahf;fs; midj;jpYk; jdpr;rTf;F Kis my;yJ rpy rTf;F Kisfs; fhzg;glyhk;.

	 ^2&	 xU tifahd epA+f;fpspf;fkpyq;fis khj;jpuk; gpiwNahd;fs; nfhz;bUf;Fk;.

	 ^3&	 rpy raNdhgw;wPupahf;fs; gy;ypdr; rpiwg;igfs; %yk; jfhj fhyj;ij fopf;Fk;.  

	 ^4&	 tpUe;J toq;fpf;fyj;jpd; nehjpaq;fs; ituRfspDs; Gujj; njhFg;gpw;F cjTfpd;wJ.

	 ^5&	 Mucor ,ypq;f tpaj;jk; milahj Gzupf;fyq;fis cUthf;Ffpd;wJ.    

32. Escherichia coli njhlu;ghd gpd;tUk; $w;Wfspy; jtwhdJ vJ?
^1&	 ,J NfhYUthd fpuhk; vjpu; gw;wPupahthFk;.

^2&	 ,J kdpjdpd; Flw;Fiwapy; xd;wpa tho;tpw;Fupa Kiwapy; tho;fpd;wJ.

^3&	 ,J fhw;W thopahf my;yJ mikaj;jpw;Nfw;w fhw;wpd;wpa thopahf cs;sJ.  

^4&	 ,J Rf;FNuhir nehjpf;fr; nra;J 48 kzpj;jpahyj;jpw;Fs; thA tpisitj; Njhw;Wtpf;Fk;.

^5&	 ,J guk;giuayF njhopDl;g gupNrhjidfspy; gutyhfg; gad;gLj;jg;gLfpd;wJ.    

33. kdpjdpd; fgpyepwf;fz; ePy epwf; fz;iztpl Ml;rpahdit. 64% Fbj;njhifahdJ fgpyf;fz;fis 

nfhz;bUf;Fkhapd;> ,f;Fbj;njhifapy; gy;ypd Efq;fis cilatu;fspd; rjtPjk; ahJ? 

	 ^1&	 24%  	 ^2&	 32%  	 ^3& 	36%  	 ^4& 	48%  	 ^5&  	64%  				  

34. gpd;tUtd guk;giuayF njhopDl;gk; njhlu;ghd rpy $w;WfshFk;.

(A)	gUkdpd; mbg;gilapy; DNA  Jz;Lfis Ntwhf;Ftjw;F n[y; kpd;dadk; gad;gLfpd;wJ. 

(B) 	gw;wPupa fyj;jpDs; me;epa guk;giu myfpidg; GFj;Jtjw;F gpsh];kpl;Lf;fs; gad;gLj;jg;gLfpd;wd.

(C) 	nghd;dp muprpapid cw;gj;jp nra;tjw;F Agrobacterium  gad;gLj;jg;gLfpd;wJ.    

(D)	milahsg;gLj;Jk; guk;giu myFfisg; (marker genes) gad;gLj;Jtjpdhy; Ez;Zapu; nfhy;ypfspd; 

gad;ghl;by; gpur;rpidfs; cUthfpAs;sd. 

	 NkNy jug;gl;ltw;wpy; rupahdit vit? 

 	 ^1&	 A, B, D 			   ^2&	 A, C, D 		   	 ^3&	 A, D 	
	 ^4& 	B, C 			   ^5&	 A, B, C, D  
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35.  ,yq;ifapy;  RAMSAR  <uepyj;jpDs; cs;slf;fg; glhjJ vJ?

	 ^1&	 kJfq;if ruzhyak;.	 ^2&	 Ge;jy Njrpa G+q;fh.	

	 ^3&	 Fkz <uepy njhFjpfs;.  	 ^4&	 Mid tpOe;jhd; Fs ruzhyak;.

	 ^5&	 Kj;Juh[ty <uepyk;.	

36. IUCN  ,d; tifg;gLj;jypy; Mgj;jpw;Fs;shFk; moptpd; VWtupiriaj; jUk; $l;lj;jpid njupT nra;f.

^1&	 EN CR, EW			   ^2&	 VU, CR, EN			  ^3&	 VU, NT, CR	

^4& 	CR, VU, EN			   ^5&	 CR, EW, EN

37. gpd;tUtdtw;Ws; ve;j tsp khrhf;fp %yk; xsp ,urhad J}kk; cUthf;fg;gLfpd;wJ?

	 ^1&	 fhgNdhnuhl;irl; 	 ^2&	 fe;jftPnuhl;irl; 	 ^3&	 IjNuhfhgd; 

	 ^4&	 FNshNuhGNshNuh fhgd;	 ^5&	 XNrhd;			      

38. capupdf; $l;lq;fs; (Biome) njhlu;ghd rupahd $w;wpidj; njupT nra;f.
^1&	 ijfh capupdf; $l;lq;fs; ,iyAjpu;fpd;w kuq;fisf; nfhz;lit.

^2&	 ,ilntg;g gpuNjrj;jpy; ghiytdq;fs; fhzg;gLtjpy;iy.

^3&	 gul;ilf; fhL (rg;guy;) capupdf; $l;lk; vd;Wk; gRikahd jhtuq;fisf; nfhz;Ls;sd.  

^4&	 je;jpuhf;fspy; Fl;ilahd gy;yhz;Lj; jhtuq;fs; fhzg;gLfpd;wd.

^5&	 cyfpy; kpf mjpfstpy; fhzg;gLk; capupdf; $l;lq;fs; madkz;ly kiof;fhLfshFk;.

39. gpd;tUtd rpy mq;fpfs; MFk;. 

(A)	 Mimosa pigra  	 (B) 	 Caryota urens 	 (C) MWkzpf; FUtp (D)	 Oreochromis mossambicus 

	 rupahd xOq;FKiwapy; Fwpg;gplg;gl;Ls;s RNjr> GFj;jg;gl;l> Mf;fpukpg;G> FbngaUk; ,dq;fisf; nfhz;l 

tpiliaj; njupT nra;f. 

 	 ^1&	 B, A, D, C 	 ^2&	 B, C , D, A	 ^3&	 C, B, D, A	 ^4& 	D, C, B, A	 ^5&	 B, D, A, C

40. gpd;tUtdtw;Ws; rupahd $w;W vJ? 
^1&	 #yfNkyhd G+f;fs; cau;Tr; #yfj;ijf; nfhz;Ls;sd.

^2&	 Njhilapy; ,aw;ifahff; fd;dpf;fdpakhjy; eilngWfpd;wJ.

^3&	 midj;J Ik;ghj;Js;s G+f;fspd; #yfj;jpYk; Ie;J #y;tpj;jpiyfs; fhzg;gLfpd;wd.  

^4&	 new;jhtuk; jd;kfue;jr; Nru;f;ifapd; %yk; tpj;Jf;fis cw;gj;jp nra;fpd;wJ. 

^5&	 irf;f]; tpj;Jf;fspy; ,Ukbakhd tpj;jftpioak; fhzg;gLfpd;wJ.

41 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; jug;gl;Ls;s tpilfSs; xd;W rupahdJ $ 

xd;Wf;F Nkw;gl;lit rupahdit. tpilfSs; vJ rupahdJ $ vit rupahdit vd KbT nra;f. gpd;du; 

nghUj;jkhd ,yf;fj;ijj; njupe;njLf;f.

A, B, D Mfpad khj;jpuk; rupahdit vdpd; .......................... 1

A, C, D Mfpad khj;jpuk; rupahdit vdpd; .......................... 2

A, B Mfpad khj;jpuk; rupahdit vdpd; .......................... 3

C, D Mfpad khj;jpuk; rupahdit vdpd; .......................... 4

NtW tpil my;yJ tpilfspd; Nru;f;if rupnadpd; .......................... 5

	      

nghopg;ghf;fpa gzpg;Giufs;

1 2 3 4 5

A, B, D  
rupahdit

A, C, D 
rupahdit

A, B
rupahdit

 C, D
rupahdit

NtW tpil my;yJ 

tpilfspd; Nru;f;if 

rupnadpd; 

41. kdpjdpd; FUjpg;G+r;rpidg; guprPypg;gjd; %yk; milahsq;fhzf;$ba Neha; $ Neha;fs;; vJ? $ vit?  

	 (A) nty;y ePupopT  			  (B) rpf;Fd; $dpah    		  (C) igNyupah    	

	 (D) kNyupah 			   (E) AIDS
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 42. kdpjdpd; Nky; mtatk; njhlu;ghd jtwhd $w;W vJ / vit?
(A)	Kd;tistpy; Miu mue;jpapd; Nky; RoYk;.   

(B) 	Ga vd;gpd; Nra;ikahd KidapYs;s jiy njspthd fOj;jpd; %yk; jz;Lg;gFjpAld; 

,izf;fg;gl;Ls;sJ.

(C) 	vjpuilAk; ngUtpuy; %yk; rupEl;gg; gpbg;G Vw;gLfpd;wJ.    

(D)	mue;jpapd; mz;ikKid Ga vd;gpd; Nra;ik KidAld; %l;lg;gl;L Koq;if %l;il 

cUthf;Ffpd;wJ.

(E) 	kzpf;fl;L %l;by; kzpf;;fl;nld;gpd; mz;ikg; gFjp Miu vd;Gld; khj;jpuk; %l;lg;gLfpd;wJ. 

43. kdpj rpWFlypy; cs;s gw;wPupah / gw;wPupahf;fspdhy; njhFf;fg;gLk; tpw;wkpd; / tpw;wkpd;fs;
(A)	igNyhFapNdhd;    	 (B) Nghypf;fkpyk;	 (C) 	nww;upNdhy;     
(D)	gNahw;upd; 	 (E) 	jakpd;

44. jhtuf;fynkhd;wpd; KjYUr;RUf;fj; njhlf;f epiyapy;  
(A)	ePu; mOj;jk; G+r;rpak;.   	 (B) 	fiua mOj;jk; G+r;rpak;.

(C) 	mKf;f mOj;jk; G+r;rpak;. 	 (D)	fiua mOj;jk; mjd; ePuOj;jj;jpw;F rkd;.

(E) 	fiua mOj;jk; mjd; ePuOj;jj;jpYk; FiwT.  

45. kdpjdpd; ,Utpopg;ghu;it Kf;fpaj;Jtk; ngWtJ

(A)	Gifapujj;jpd; Ntfj;jpid jPu;khdpg;gjw;F   

(B) 	fpzw;wpd; Moj;jpid jPu;khdpg;gjw;F

(C) 	Rtupy; jPe;ij G+Rtjw;F    

(D)	nghUnshd;wpd; Kg;gupkhzj;ijf; fzpg;gjw;F

(E) 	fpwpf;fl; tpisahLtjw;F 

46. tpyq;Ffs; iejurd; fopTfis ntspNaw;Wtjw;F NtWgl;l mq;fq;fisg; gad;gLj;Jfpd;wd. ve;j Nru;f;if / 
Nru;f;iffspy; tpyq;F> mjd; fopj;jy; mq;fk; Mfpad Nrhb Nru;e;Js;sJ? / Nru;e;Js;sd?
(A)	,why; 	 -	 gRQ; Rug;gpfs;   	

(B) 	fug;ghd;	 -	 ky;gPrpad; rpWFoha;

(C) 	kz; GO 	 -	 clw;ftrk;  	

(D)	flYf;Fupa nug;uPypahf;fs;  -    cg;Gr; Rug;gpfs;

(E) 	kdpjd; 	 -	 nea;r; Rug;gpfs;  

47. ve;j fUj;jil Kiw / Kiwfisg; gad;gLj;jp> ngz;fspd; #y;nfhs;siyj; jtpu;g;gjd; %yk; Njitaw;w 

fUj;jupg;ig jtpu;f;fyhk;?

(A)	Vasectomy rj;jpurpfpr;ir   	 (B) 	IUD ( Loop) gad;gLj;jy;

(C)	tha;top fUj;jil khj;jpiufs; gad;gLj;jy; 	 (D)	Depoprovera gad;gLj;jy;

(E) 	fUg;igf; Foha; ntl;b Kbr;rply; 

48. Pogonatum > Nephrolepis Mfpa ,uz;bYk; cs;s nghJthd ,ay;G /  ,ay;Gfs;
(A)	Gzupj;jhtuq;fs; xspj;njhFg;gpw;Fupait.    	

(B) 	Gzupj;jhtuk; Ntu;g;Nghypfs; %yk; mbg;gilAld; ,ize;Js;sJ.

(C) 	Gzupj;jhtuq;fs; <upy;ykhdit.      	

(D)	tho;f;if tl;lj;jpy; ,Ukba epiy Ml;rpahdJ.

(E) 	tpj;jpj;jhtuk; fyd; ,ioaq;fisf; nfhz;Ls;sJ. 
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49. kdpjdpy; ngw;w epu;gPldk; njhlu;ghd rupahd $w;W $ $w;Wf;fs; vit?
(A)	ePu;ntWg;G NehAs;s eha; fbj;j egu; xUtUf;F toq;fg;gl;l tf;rpdpd; tpisthf nraw;ifahd 

ke;jkhd ePu;g;gPldk; ngwg;gLfpd;wJ.    

(B) 	nfhg;Gspg;ghd; Neha; xUKiw Vw;gLtjd; %yk; ,aw;ifahd capu;g;ghd epu;g;gPldk; ngwg;gLfpd;wJ.

(C) 	fUj;jupj;j ngz;zpw;F Vw;Gtyp Crpapid toq;Ftjd; %yk; nraw;ifahd ke;jkhd ngw;w epu;g;gPldk; 

ngwg;gLfpd;wJ.      

(D)	jha;g;ghy; %yk; ,aw;ifahd ke;jkhd epu;g;gPldj;ij Foe;ij ngWfpd;wJ.

(E) 	Kf;$l;L tf;rPd; %yk; Foe;ij nraw;ifahd ke;jkhd epu;g;gPldj;ijg; ngWfpd;wJ. 

50. Gtpapd; tspkz;lyk; njhlu;ghd rupahd $w;W $ $w;Wf;fs; vit?

(A)	ntg;g kz;lyk; 	 - 	 Nky; Nehf;fp ntg;gepiy mjpfupf;fpd;wJ.   

(B) 	,il kz;lyk; 	 - 	 Nky; Nehf;fp nry;Yk;NghJ ntg;gepiy mjpfupf;fpd;wJ.

(C) 	gil kz;lyk; 	 - 	 caukhd gFjpfspy; XNrhd; gil fhzg;gLfpd;wJ.      

(D)	khwd; kz;lyk; 	 - 	 gr;irtPl;L thAf;fisf; nfhz;l tyak;.

(E) 	gil kz;lyk; 	 - 	 fhyepiy khw;wq;fSld; njhlu;Gila tyak;. 

***
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%d;W kzpj;jpahyq;fs;

f.ngh.j. (c.ju) cjtpf; fUj;juq;F - 2015

capupay; II

 

gFjp A - mikg;Gf; fl;Liu

*  vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf.

*  xt;nthU tpdhtpd; tpilf;Fk; 10 Gs;spfs; toq;fg;gLk;.

1.    	 (A)      fPNo jug;gl;l 02 tiuGfSk; xspj;njhFg;G nrad;KiwAld; njhlu;Gilait.

		

400 500

P 

A 

B 

Q 

600 700

%
 
c
w
pQ
;r
y
; 
r
j
t
Pj
k
;

x
s
pj
;n
j
hF

g
;G
 
t
Pj
k
;

miy ePsk; (nm)

		  (i)	 A, B vdf; Fwpf;fg;gl;Ls;s tiuGfisf; ngaupLf.

			   A	-	 …........……………………................	 B	 -	 …........……………………................
		  (ii)	 tiuG A ,y; cs;s P, Q cr;rpfSf;Fg; nghUj;jkhd ghu;it epwkhiyapd; epwq;fisf; 

			   Fwpg;gpLf.

			   P 	-	 …........……………………................	 Q	 -	 …........……………………................
(iii)	NkNy jug;gl;l tiuGfspd; %yk; xspj;njhFg;G nrad;Kiw njhlu;ghfg; ngwf;$ba gpujhd 

KbTfs; ahit?

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

(iv) 	tl;ltLf;fw;w xspngh];NghwpNyw;wj;jpy; Kjyhd ,yj;jpud; toq;fpiaAk; <w;W ,yj;jpud; 

thq;fpiaAk; ngaupLf.  

Kjyhd ,yj;jpud; toq;fp	 -	 .......................................................................................
,Wjp ,yj;jpud; thq;fp	 -	 .......................................................................................
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 	 (v)	 C
3
> C

4
 xspj;njhFg;gpid mbg;gilahff; nfhz;L fPNo jug;gl;Ls;s ml;ltiziag; G+u;j;jp nra;f.

C
3

C
4

(a) njhlf;f CO
2
 thq;fp ................................................ ................................................

(b) CO
2
 gjpf;Fk; ,lk; $ 

,lq;fs; ................................................
................................................

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

(c)
KjyhtJ cWjpahd 

tpis nghUs; ................................................ ................................................

	 (B)    	(i)	 nehjpak; vd;why; vd;d?

	 ..............................................................................................................................................
	 ..............................................................................................................................................
	 (ii)	 (a)	 nehjpaj; Jizf;fhuzp vd;gjhy; fUjg;gLtJ ahJ?

	 ........................................................................................................................................
	 ........................................................................................................................................
	 (b)	 nehjpaj; Jizf;fhuzpfs; %d;wpidg; ngaupl;L> mit xt;nthd;wpw;Fk; xt;nthU 

		  cjhuzk; jUf.

		  nehjpaj;Jizf;fhuzpapd; tif 				    cjhuzk; 

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

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

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

(iii)	 nehjpaj; jhf;fj;jpd; G+l;Lj;jpwg;Gg; nghwpKiwapd; %yk; nehjpaj;jpd; vt;tpay;G fhl;lg;gLfpd;wJ?

	 ..............................................................................................................................................
	 (iv)	 gpd;tUk; nehjpaq;fspd; njhopy;fisf; Fwpg;gpLf.

		  nehjpak;  	     		          		 njhopy;

		   a)	 ,iyNrhNrhk;	 - 	 ............................................................................................
 		  c)	 ngh];Nghypg;Ng];	 - 	 ............................................................................................
 		  e)	 Nfhypd; v];jNu];	 -	 ............................................................................................

(v)	 gpd;tUk; nehjpaq;fspd; tu;j;jf uPjpahd cw;gj;jpapy; gad;gLj;jg;gLk; Ez;zq;fp ,dj;jpidf; 

Fwpg;gpLf.

		  nehjpak;  	     		          		 Ez;zq;fp ,dk; 

	 a)	 mikNy];	  		 ............................................................................................
	 b)	 GNuhl;bNa];	 		 ............................................................................................
	 c)	 ,d;tl;Nu]; 			   ............................................................................................
	 (C)	 (i)	 (a)	 ,U nrhw; ngauPL vd;why; vd;d?

				    ........................................................................................................................................
				    ........................................................................................................................................
			   (b)	,U nrhw; ngauPl;bYs;s %d;W Kf;fpa tpjpfisf; Fwpg;gpLf.

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

 - 2 -
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	 	 (ii)	 gpd;tUk; gq;fRf;fspd; ,ypq;f tpj;jpfisf; Fwpg;gpLf.

		  		  gq;f];			   ,ypq;f tpj;jp tif  

	 a)	 Allomyces 	 -	 ..................................................................
	 b)	 Agaricus 	 -	 ..................................................................
	 C)	 Aspergillus 	 -	 ..................................................................

(iii)	Rwh> #iu> jpyhg;gpah> jpUf;if> kziy Mfpa kPd;fspd; cUf;fs; fPNo fhzg;gLfpd;wd. 

jug;gl;Ls;s ,U fpisr;rhtpia G+u;j;jp nra;tjd; %yk; mk; kPd;fis ,dq;fhz;f.

	

            
  

  

  

    

	 1'	 ,juthYf;Fupa thw;nrl;il cz;L.		  ...........................................................
	 ,juthYf;Fupa thw;nrl;il ,y;iy.		  ...........................................................
2'	 cly; KJF tapw;Wg;Gwk; jl;ilahdJ.		  ...........................................................
	 cly; KJF tapw;Wg;Gwk; jl;ilahdJ my;y.	 ...........................................................
3'	 njhlu;r;rpahd KJFg;Gwr; nrl;il cz;L.		 ...........................................................
	 njhlu;r;rpahd KJFg;Gwr; nrl;il ,y;iy.	 ...........................................................
4'	 ePs;gf;f gl;bfs; tapw;Wg;Gwj;jpy; cz;L.		  ...........................................................
	 ePs;gf;f gl;bfs; tapw;Wg;Gwj;jpy; ,y;iy		 ...........................................................

(iv)	 gy;fy mq;fpfis cs;slf;fpa (Gul;b];uh)  Protista ,uhr;rpaj;jpd; fzq;fisf; Fwpg;gpLf.

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

(v)	fzk; vf;ifNdhNlNkw;wh ,d; mq;fpfis ,dq;fhz;gjw;F cjTfpd;w %d;W jdpj;Jtkhd 

ntspg;Gwr; rpwg;gpay;Gfisf; Fwpg;gpLf.

	 ..............................................................................................................................................
			   ..............................................................................................................................................
			   ..............................................................................................................................................
2.    	 (A)      	(i) 	tpidj;jpwdhd thAg;gupkhw;wj;jpw;F RthrNkw;gug;G nfhz;bUf;fNtz;ba mj;jpahtrpakhd 	

			   ,ay;Gfs; ahit? 

              	 ……....…………………….......................……………...………….…………………..….
	 ……....…………………….......................……………...………….…………………..….
	 ……....…………………….......................……………...………….…………………..….
		  ……....…………………….......................……………...………….………….…......…....
		  ……....…………………….......................……………...………….…………………..….	
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 	 (ii)	 Mapuq;fhypfs;> E}Wfhypfs; Mfpatw;wpy; fhzg;glj;jf;f Rthr Nkw;gug;Gf;fs; vit?

			   ……....…………………….......................……………………….…………………..........
(iii)	Mapuq;fhypfs;> E}Wfhypfspd; FUjpapy; Rthr epwg; nghUl;fs; fhzg;gLtjpy;iy. ,jw;fhd 

fhuzk; ahJ?

	 ……....…………………….......................……………………….………………….....….
	 (iv)	kdpjdpd; Rthrg;ghijapy; cl;Gwkhf glyplg;gl;L fhzg;gLk; ,uz;L gpujhd fy  

		  tiffisg; ngaupLf.

	 ……....…………………….......................……………………….………………….....….
	 ……....…………………….......................……………………….………………….....….

(v)	 rpfnul; Gifapy; cs;s ,uz;L gpujhd gpujp$ykhd $Wfisg; ngaupl;L> mt; xt;nthU 

ghjpg;Gf;fisf; Fwpg;gpLf.  

              	 		  $Wfs;  	    		   	       ghjpg;Gf;fs;  

		   a)	 .................………….............		  ..............….......………............
	 b)	 .................………….............		  ..............…………...................

(vi)	Gifj;jy; jtpu;e;j rpy ifj;njhopy;fspdhy; Rthrj; njhFjpapy; Vw;glj;jf;f xOq;fPdq;fs; 

,uz;bidf; Fwpg;gpLf.

	 	 ……....…………………….......................……………………….………………….....….
			   ……....…………………….......................……………………….………………….....….	
	 (B)    	(i)	 tpyq;Ffspy; ,iaghf;fj;jpd; Kf;fpaj;Jtk; ahJ?

	 ……....…………………….......................……………………….………………….....….
	 ……....…………………….......................……………………….………………….....….
	 (ii)	 tpyq;Ffspd; ,iaghf;fj;jpy; Kf;fpak; ngWk; ,uz;L njhFjpfs; vit?

			   ……....…………………….......................……………………….………………….....….
			   ……....…………………….......................……………………….………………….....….	
	 	 (iii)	,izghf;fj;jpy; me;j ,uz;L njhFjpfSf;Fk; ,ilapyhd gpujhd %d;W NtWghLfisf; 	

			   Fwpg;gpLf.

	 ……....…………………….......................……………………….………………….....….
	 ……....…………………….......................……………………….………………….....….
	 ……....…………………….......................……………………….………………….....….
	 (iv)	 tpyq;Ffspd; ,iaghf;fj;jpy; FUjpr;Rw;Nwhl;lj; njhFjpapd; gq;fspg;G ahJ?

	 ……....…………………….......................……………………….………………….....….
	 ……....…………………….......................……………………….………………….....….
	 (v)	 (a)	 euk;Gf;fyj;jpd; Xa;Tnkd;rt;tOj;jk; vd;gjhy; fUjg;gLtJ ahJ?

	 ……....…………………….......................……………………….…………………....
	 (b)	 Xa;T nkd;rt;tOj;jk; vt;tifahd fhuzpfspy; jq;fpAs;sJ?

	 ……….....………...……..…………..…………..….....................………..…………...

	 ……….....………...……..…………..…………..….....................………..…………...

	 ……….....………...……..…………..…………..….....................………..…………...

	 (c)	 jhf;f mOj;j epiyapy; Kidtopj;jYf;F nghWg;ghd mad; vJ?

	 ………..………...……..…………..………...…..….....................………..…………...
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 	 (d)	 kdpj %spapd; njhopy;fs; ,uz;bidf; Fwpg;gpLf.

	 ………..………...……..…………..…………..….....................………..…...………...

	 ………..………...……..…………..…………..….....................………..……...……...

	 (C)	 (i)	 thq;fp vd;why; vd;d?

	 ……....…………………….......................……………………….………………….....….
	 (ii)	 thq;fpfspd; ,ay;Gfs; vit?

			   ……....…………………….......................……………………….………………….....….
			   ……....…………………….......................……………………….………...…………..….
			   ……....…………………….......................……………………….………...…………..….
			   ……....…………………….......................……………………….………...…………..….
			   ……....…………………….......................……………………….………...…………..….

(iii)	fPNo jug;gl;Ls;s J}z;liy czUfpd;w kdpj Njhypy; cs;s thq;fp / thq;fpfisg; 

ngaupLf.

	 ntg;gk;	 -	 …….......................……………………….…………………......….
			   …….......................……………………….…………………......….
			   …….......................……………………….…………………......….
	 njhLif	 -	 …….......................……………………….…………………......….
			   …….......................……………………….…………………......….
			   …….......................……………………….…………………......….
	 mOj;jk;	 -	 …….......................……………………….…………………......….
	

	 (iv)	fPNo jug;gl;Ls;s fl;likg;igg; ngaupl;L> a njhlf;fk; e tiuahd gFjpfis ngaupLf.

		    

(d)

(e)

(a)
(b)

(c)

X

		

	 (a)	 -	 ……………….........…...........
	 (b)	 -	 ……………….........…........... 
	 (c) 	 -	 ……………….........…...........
	 (d) 	 -	 ……………….........…...........
	 (e) 	 -	 ……………….........…...........

								      

	 Nkw; jug;gl;l fl;likg;igg; ngaupLf.  ………………………...........
		

	 (v)	 NkNy jug;gl;l tupg;glj;jpy; zzXZZ vdf; Fwpf;fg;gl;l gFjpapd; ngau; vd;d?

			   ……....…………………….......................……………………….………………….....….
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 3.	 (A)	 Ma;T$lj;jpy; gad;gLj;jg;gLfpd;w cgfuzj;jpd; tupg;glk; fPNo jug;gl;Ls;sJ.

					   

	 (a)	 (i)	 ,J vd;d cgfuzk;?

	 ………..…...……...……..…………..…………..…..................………..……..…..…..

		  (ii)  ,e;j cgfuzj;ij xOq;fikf;Fk;NghJ ftdj;jpy; nfhs;sNtz;ba Kd;ndr;rupf;iffs; 

			   vit?

			   ………..…...……...……..…………..…………..…..................………..……..…..…..

			   ………..…...……...……..…………..…………..…..................………..……..…..…..

			   ………..…...……...……..…………..…………..…..................………..……..…..…..

		  (iii)	Nkw;Fwpj;j cgfuzj;ijg; gad;gLj;jp> MtpAapu;g;G tPjj;ij mstPL nra;Ak;NghJ 

			   vLf;fNtz;ba Kf;fpakhd vLNfhisf; Fwpg;gpLf.

	 ………..…...……...……..…………..…………..…..................………..……..…...….

(iv)	fhw;Nwhl;lk;> tspkz;ly <ug;gjd;  Nghd;w #ow; fhuzpfspd; NtWghl;bw;F Vw;g MtpAapu;g;G 

tPjk; NtWgLtij gupNrhjpg;gjw;F Nkw; Fwpg;gpl;l cgfuzj;ij Ma;T$lj;jpy; vt;thW 

khw;wpaikf;fyhk;?

	 fhw;Nwhl;lk;	

		  -	.…...……...……..…………...........….....................................………..…

			   .…...……...……..…………...........….....................................………..…

	 tspkz;ly <ug;gjd;

	 	 - .…...……..…………..…………..…..................………..……..…….......

			   .…...……...……..…………...........….....................................………..…

(v) 	gpd;tUk; epyikfspy; MtpAapu;g;G tPjk; vt;thW khWgLfpd;wJ vd;gijf; Fwpg;gpLf.

	 ntg;g epiy mjpfupg;G 		  -	 .................................................................................

	 tspkz;ly <ug;gjd; mjpfupg;G	 -	 .................................................................................

		  (vi) 	fhw;Nwhl;lk; mjpfupf;Fk;NghJ MtpAapu;g;G tPjk; khw;wkiltjw;fhd fhuzk; ahJ?

	 ………..…...……...……..…………..…………..…..................………..……..…...….

(b)	 (i)	 frpT> MtpAapu;g;G Mfpad jhtuq;fspypUe;J ePu; ,of;fg;gLk; ,uz;L KiwfshFk;. ,t; 

,uz;L KiwfspYk; ePu; ntspNaWtjpy; cs;s ,uz;L gpujhd NtWghLfisj; jUf.

			   ………..…...……...……..…………..…………..…..................………..……..…...….

			   ………..…...……...……..…………..…………..…..................………..……..…...….

		  (ii)  rpy jhtuq;fspy; khj;jpuk; Vd; frpitf; fhz Kbfpd;wJ?

			   ………..…...……...……..…………..…………..…..................………..……..…...….

			   ………..…...……...……..…………..…………..…..................………..……..…...….
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 	 (B)	 (i) 	 (a)  	tpyq;Ffspy; iejurd; fopj;jy; vd;gjhy; fUjg;gLtJ ahJ?

			   ………..…...……...……..…………..…………..…..................………..……..…...….

(b) 	tpyq;Ffspd; foptfw;wypy; ,of;fg;gLfpd;w ePupd; mbg;gilapy; iejurd; fopTg; nghUl;fis 

VWtupirg;gb vOJf. 

			   ………..…...……...……..…………..…………..…..................………..……..…...….

(ii)	 kdpjdpd; gpujhd fopj;jy; mikg;Gf;fisj; jUf.

	 	 ………..…...……...……..…………..…………..…........................………..……..…...….

(iii) 	kdpj clypdhy; cw;gj;jp nra;ag;gLk; Kjyhd fopTg; nghUs;fisg; ngaupLf.

	 	 ………..…...……...……..…………..…………..…........................………..……..…...….

	 (iv) (a) 	kdpjdpd; rpWePufr; rpWFohapd; mikg;gpd; tupg;glk; fPNo jug;gl;Ls;sJ. ,t;tupg;glj;jpy; 	

			   a njhlf;fk; e  tiuahd gFjpfisg; ngaupLf.

                                    

  
 

  

(c)

(d)

(e)

(b)
(a)

	

	

	 (a)	 -	 …………....................…….........…...........
	 (b)	 -	 …………....................…….........…...........
	 (c) 	 -	 …………....................…….........…...........
	 (d) 	 -	 …………....................…….........…...........
	 (e) 	 -	 …………....................…….........…...........

	 	 (b) 	tupg;glj;jpy; (a), (d) Mfpatw;wpw;fpilapyhd gpujhdkhd fl;likg;G NtWghL xd;wpidf; 	

			   Fwpg;gpLf.

			   (a) -	 ….................………………....……...…….……..……........................................
			   (d) -	 ….................………………....………….……..……...........................................
		  (c) 	kdpjdpd; rpWePufj;jpy; vg;nghOJk; ePiug; GftpLk; jd;ikaw;w gFjp vJ?

			   ………….................………………....………….……..……........................................
		  (d)	 ADH cs;sNghJ ePiu GftpLk; jd;ikAilajhFk; rpWePufj;jpapd; gFjp vJ?

			   ………….................………………....………….……..……........................................
(v)	 MNuhf;fpakhd kdpjdpd; fyd;Nfhs tbjputj;jpy; cs;s rpWePupy; fhzg;glhj $Wfs; %d;W jUf.

	 	 …........……..…...……...……..…………..…………..…..................………..……..……..

		  ………..…...……...……..…………..………........…..…..................………..……..……..

		  ………..…...……...……..…………..…………..........…..................………..……..……..

	 (C)	 (i) 	tpyq;Ffspd; FUjpr; Rw;Nwhl;lj; njhFjpapd; nkhj;j tfpgq;F vd;d?

	 ………..…...…........…...……..…………..…………..…..................………..……..……..

	 (ii)  $u;g;gpd;NghJ tpyq;Ffspd; FUjpr;Rw;Nwhl;l njhFjpapy; Vd; tpUj;jp Njitg;gLfpd;wJ?

		  ………..…...…........…...……..…………..…………..…..................………..……..……..
		  ………..…...…........…...……..…………..…………..…..................………..……..……..
		  ………..…...…........…...……..…………..…………..…..................………..……..……..
		  ………..…...…........…...……..…………..…………..…..................………..……..……..
		  ………..…...…........…...……..…………..…………..…..................………..……..……..

		  ………..…...…........…...……..…………..…………..…..................………..……..……..
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 	 (iii)	%ba Rw;Nwhl;lj;jpw;Fk; jpwe;j FUjpr;Rw;Nwhl;lj;jpw;F ,ilapyhd ,uz;L gpujhd 

		  NtWghLfisf; Fwpg;gpLf.

           %ba FUjpr; Rw;Nwhl;lk;  			    jpwe;j FUjpr; Rw;Nwhl;lk;

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

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

	 (iv) 	(a) 	xl;rprd; flj;jy; njhlu;ghf kdpjdpd; nrq;Fopaq;fspy; fhzg;gLk; ehd;F 

			   ,irthf;fq;fisf; Fwpg;gpLf. 

		      ………..…...……...……....…………..…………..…..................………..……..……..
	 ………..…...……...……..………..…..…………..…..................………..……..……..
			   ………..…...……...……..………..…..…………..…..................………..……..……..
			   ………..…...……...……..………..…..…………..…..................………..……..……..

		  (b) 	kdpjdpd; nrq;Fopaq;fspy; kpf mjpfstpy; fhzg;gLk; nehjpak; vJ?

		      ………..…...……...……..…………..…………..…..................………....……..……..

	 (c)	 kdpjdpd; nrq;Fopaq;fspd; cw;gj;jpiaj; J}z;Lk; XNkhd; vJ?

		      ………..…...……...……..…………..…………..…..................………....……..……..

(v)	kdpjdpy; eLepiyehbfisAk; xw;iwf;Fopaq;fisAk; vt;thW NtWgLj;jyhk; vdf; Fwpg;gpLf.	
………..…...........……...……..…………..…………..…..................………..……..……..

		  ………..…...........……...……..…………..…………..…..................………..……..……..
		  ………..…...........……...……..…………..…………..…..................………..……..……..

4.	 (A)	   (i)  	mad;kfue;jr; Nru;f;if vd;gjhy; fUjg;gLtJ ahJ?

			   .............………….................………...........…….....….....…...............................................
			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........………..........…..............................................
		  (ii)	 mad;kfue;jr; Nru;f;ifapd; mD$yk; ahJ?

			   ............………….................………...........…….....….....…................................................
			   ..............………….................………...........…….....….....…..............................................

(iii)	me;Njhigw;whtpd; ngz;Gzupj;jhtuk; $ Kisag;igapd; tupg;glj;ijf; tiue;J> mjd; 

gFjpfisg; ngaupLf.

(iv)	 me;Njhigw;whf;fspy; ,dg;ngUf;f nrad;Kiwapy; ,ul;ilf;fUf;fl;ly; nrad;Kiwia 

	 tpgupf;Ff.

	 ............………….................………...........…….....….....…................................................
			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........………..........…..............................................
	 (v)	 me;Njhigw;Wf;fspd; #y;tpj;jpy; fUf;fl;lypd;gpd; eilngWk; khw;wq;fs; ehd;fpid Fwpg;gpLf.

			   ............………….................………...........…….....….....…................................................
			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........………..........…..............................................
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 	 (vi)	 tpj;jpd; cwq;Fepiy vd;why; vd;d?

			   ............………….................………...........…….....….....…................................................
			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........………..........…..............................................
	 (vii)	tpj;J cwq;Fepiyapd; Kf;fpaj;Jtk; vd;d?

		  ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........………..........…..............................................
	 (B) 	 (i)  	gpd;tUk; gjq;fis tpsf;Ff.

			   J}a top		  - 	 ............………….................………........….......................
				    ............………….................………........….......................
	 mikg;nghj;j epw%u;j;jk; 	 -   	...............………….................……….....….......................
		       	 ............………….................………........….......................	
	 gupghil (Codon)	 -   	...............………….................……….....….......................
		       	 ............………….................………........….......................

(ii)	 nkz;lypdhy; Fwpg;gplg;gl;l ghuk;gupa fhuzpfSf;Fk;> ,dg;ngUf;fk;> fyg;gpuptpd;NghJ 

epw%u;j;jq;fspd; elj;ijf;Fk; ,ilapy; fhzg;gLk; ,uz;L xw;Wikfisj; Fwpg;gpLf.

			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........…….....….....…..............................................
			   ..............………….................………...........…….....….....…..............................................

(iii)	fPNo jug;gl;Ls;s nkz;lypad; my;yhj ghuk;gupa ,ay;Gfisg; ngaupl;L nghUj;jkhd 

,df;fyg;gpd; tpisthy; cUthd F
2
 ,d; Njhw;wtikg;G tpfpjq;fisAk; jUf.

nkd;lypad; my;yhj 

ghuk;gupa ,ay;G 

F
2
 ,d; Njhw;wtikg;G 

tpfpjk; 

a) guk;giu myF xd;wpd; vjpUU 

kw;iwajpYk; Kw;whf Ml;rpahdJ 

my;y

......……….....….......... ......……….....…..........

b)  guk;giu myF xd;wpd; ,uz;L 

jhdq;fspYk; cs;s Ml;rpahd 

guk;giuayF gpwpnjhU ,ul;ilg; 

gpd;dilthd vjpUUthy; 

kiwf;fg;gLtJ

......……….....….......... ......……….....…..........

c) Ml;rpahd guk;giuayfhdJ 

gpwpnjhU Ml;rpahd guk;giuayfhy; 

kiwf;fg;gLtJ

......……….....….......... ......……….....…..........

(iv)	 ,ypq;f Kiwapy; ,dk; ngUf;Ffpd;w Fbj;njhif xd;wpy; A, B Mfpa guk;giu myFfs; 

,izg;gpy; cs;sjhff; fUJf. Fwpg;gpl;l tpfpjj;jpy; eilngw;w tpfhuj;jpdhy; mit KiwNa 

a, b Mf khwpaJ. 

	 mLj;j re;jjpapy; vjpu;ghu;f;fg;gLk; Njhw;wtikg;Gf;fs; vit? 

…...……...……….......................…..…………..…..................…….....…..…………........

…...……...……….......................…..…………..…..................…….....…..…………........

…...……...……….......................…..…………..…..................…….....…..…………........
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 	 (v)	 gpd;tUk; nfhs;iffspy; ghuk;gupa khwy;fs; vt;thW eilngWfpd;wd vd;gijf; Fwpg;gpLf.

	 (a)  ,yhkhf;fpd; nfhs;if  -  .…………..…………..…......................………..…………..

			    	 .…………..…………..…......................………..…………..	

  	 (b)	 lhtpdpd; nfhs;if 	 -  .…………..…………..…......................………..…………..

				             .…………..…………..…......................………..…………..

(vi)	 ngUk;ghyhd Fbj;njhiffspy; Hardy-weinberg rkepiyiaf; Fog;Gfpd;w %d;W fhuzpfisj;  

jUf.

			   …...…….........…………..…………..…..................….....……..………….........................

			   …...…….........…………..…………..…..................….....……..………….........................

			   …...…….........…………..…………..…..................….....……..………….........................

(C)	 #ow;nwhFjpnahd;wpy; mstplg;gl;l rf;jpahdJ tUlj;jpw;F> xU rJu kPw;wu; gug;gpy;> fpNyhA+ypy; 

jug;gl;Ls;sd.

	 nkhj;j #upa rf;jp		  =	 4.71 × 108

	 Njwpa KjYw;gj;jpj; jpwd;		  =	 4.95 × 106

	 Kjyhd cw;gj;jpahsupd; Rthrk;	 =	 0.88 × 106

(a)	 #ow;nwhFjp xd;wpd; ,uz;L gpujhd njhopw;ghl;L ,ay;Gfisf; Fwpg;gpLf.  

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

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

(b)	#ow;nwhFjp xd;wpd; Njwpa KjYw;gj;jpj; jpwd; vd;gjhy; fUjg;gLtJ ahJ?  

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

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

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

(c)	 NkNy Fwpg;gplg;gl;l #ow;nwhFjpapy; nfhs;if uPjpahf gpwNghrzpfs; ngw;Wf;nfhz;l 

nkhj;j rf;jpapd; msT ahJ?

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

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

(d)	NkNy Fwpg;gpl;l #ow;nwhFjpapy; Nkw;gug;ig te;jilAk; rf;jpapypUe;J gjpf;fg;gLk; 

rf;jpapd; tPjj;ijf; fzpf;f.  

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

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

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

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

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

	 (ii)	 capu;g;gy;tifik nropg;G ikak; vd;gjhy; fUjg;gLtJ ahJ?

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

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

		  ..............................................................................................................................................
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 	 (iii) 	capu;g;gy;tifik gpufldj;jpy; vjpu;ghu;f;fg;gLk; Fwpf;Nfhs;fs; vit? 

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

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

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

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

	 (iv) 	(a) 	mope;Jtpl;l ,dk; vd;w gjj;jpdhy; fUjg;gLtJ ahJ?

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

(b) 	mopjy; nrad;Kiwapy; $u;g;G uPjpahd Kf;fpaj;Jtk; ahJ?

		      ………..…...……...……..…………..…………..…..................………....……..……..

(c)	 capu;g;gy;tifik tuyhw;wpd; ,Wjpahd ghupa NguopT eilngw;w fhyj;ijf; Fwpg;gpl;L 

mf;fhyg;gFjpapy; mope;j ,uz;L capupdf; $l;lj;ijg; ngaupLf.

		       mopT eilngw;w fhyk; 				    capupdf; $l;lk; 

	    ………..…...……...……..…………..	 ...................................................

		  ...................................................
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 gFjp B - fl;Liu tpdhf;fs;

*  ehd;F tpdhf;fSf;F khj;jpuk; tpil jUf.

* 	NjitNaw;gbd; ngauplg;gl;l tupg;glq;fisg; gad;gLj;Jf.
	 ^xt;nthU tpdhTf;Fk; 15 Gs;spfs; toq;fg;gLk;.&

5.	 'capu;tho;tpw;F ePu; Kf;fpakhd xU $whFk;." ePupd; ngsjpf ,urhad ,ay;Gfisj; njhlu;GgLj;jp 

capupdq;fSf;F ePupd; Kf;fpaj;Jtj;ij Muha;f. 

6.	 (a)	 kdpjdpd; ,ug;igapd; miktplk;> nkhj;jf; fl;likg;G> ,ioa xOq;fikg;G Mfpatw;iw tpgupf;Ff.

	 (b)	 kdpj ,ug;igapd; njhopy;fis tpgupf;Ff. 

7.	 (a)  	,Utpj;jpiyj; jhtu Ntupd; Kjy; ,ioaq;fis tpgupf;Ff.

	 (b)  	mbg;gil Nfhl;ghLfspd; cjtpAld; kz;zPu; Ntupd; fho;tiu flj;jg;gLjiy tpsf;Ff. 

8.	 kdpjdpd; fgr;Rug;gpapdhy; ntsptplg;gLk; XNkhd;fisg; gw;wp tpgupj;J mit xt;nthd;wpdJk; njhopy;fisf; 

Fwpg;gpLf.

9.	 (a)  	jpz;kf; fopTfs; vd;why; vd;d?

	 (b)	 jpz;kf;fopTfs; jpwe;j epiyapy; ,lg;gLtjhy; cUthf;fg;gLk; Rw;whly; gpur;rpidfs; vit?

	 (c)  	jpz;kf;fopTfis Kfhikj;Jtk; nra;tjpy; gad;gLk; jw;fhy Kiwfis tpgupf;Ff.

10.	 gpd;tUtdtw;wpw;F rpWFwpg;Gfs; vOJf.

	 (a)  	fpisNfhg;gFg;G
	 (b)  	kdpjdpd; Rf;fpyg;gha;kk;
	 (c)  	kdpjdpd; ,ypq;fk; ,ize;j ghuk;gupak; 

***
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