
 

 

 

 

 

 

mwpTWj;jy;fs;  

• vy;yh tpdhf;fSf;Fk; tpil jUf. 

• tpilj;jhspy; Fwpj;j ,lj;jpy; cq;fs; Rl;nlz;iz vOJf. 

• xt;nthU tpdhTf;Fk; Ie;J khw;W tpilfs; jug;gl;Ls;sd. ,tw;Ws; xd;W khj;jpuNk 

rupahdjhFk;. xt;nthU tpdhTf;Fk; kpfr;rpwe;j tpiliaj; njupe;njLj;J mjid tpilj; 

jhspNy Fwpf;f. kpfTk; fbdkhdit vd fUJgtw;iw tpLj;J mg;ghw; nry;f. gpd;du; Neuk; 

,Ug;gpd; mtw;Wf;F kPz;Lk; tUf. 

 
 

01. G+Q;rzq;fspy; Nrkpg;Gzthfj; njhopw;gLk; gy;ghj;J gpd;tUtdtw;Ws; vJ? 

(1) ifw;wpd;    (2) nfhyh[pd;    (3) ,dpAypd;     (4) fpisf;Nfh[pd;   (5) khg;nghUs; 
 

02. jhtuf; fyr;Rtu; gw;wpa rupahd $w;wpidj; njupT nra;f.  

(1) mJ fyj;jff; fl;likg;ghFk;.  

(2) Kjw;RtUf;F ntspg;Gwkhfj; Jizr;Rtu; gbAk;. 

(3) fyj;Js; ePu; GFk;NghJ tPf;fk; mjpfupg;gjw;F ,lkspg;gJ.  

(4) rpy fyq;fspy; Kjw;Rtu;f; $whf ,ypf;dpd; fhzg;gLk;.  

(5) fyr;Rtupyhd RahjPd ,ilntspfspDhlhf ePu; gpurhuz%yk; gazpf;Fk;.  
 

03. ,ioAUg; gpuptpdJ Kd;dtj;ijapy; eilngWk; epfo;T>   

(1) fUtpdpwg;nghUl; rpWtiy jsu;tiljy;.  

(2) ika%u;j;jq;fs; fyj;jpd; vjpu;KidTfis Nehf;fp efu;jy;.  

(3) fUnkd;rt;T rpijtiljy;.  

(4) ,aq;Fjl;L Ez;Gd;Foha;fshy; epw%u;j;jq;fs; Kd;gpd;dhf mirf;fg;gLjy;.  

(5) cLTU Ez;Gd;FoYUg; gy;ghj;Jf;fs; rpijtiljy;.  
 

04. nehjpaq;s; njhlu;ghd gpd;tUk; $w;Wf;fSs; rupahdJ vJ? 

(1) rfy nehjpaq;fSk; Nfhsg; Gujq;fshFk;.  

(2) rpy nehjpaq;fshy; ,urhadj;jhf;f tpisTfsJ ,ay;Gfs; khw;wpaikf;fg;gLk;.  

(3) nehjpaq;fshy; Cf;Ftpf;fg;gLk; ,urhadj; jhf;fq;fs; vg;nghOJk; kPsj;jf;fit. 

(4) rpy nkd;rt;Tg; Gujq;fs; nehjpaq;fshfj; njhopw;glj; jf;fit. 

(5) nehjpaq;fshy; Cf;Ftpf;fg;gLk; jhf;fq;fs; xUNghJk; NtW %yf;$Wfshy; khw;wg;gl     

Kbahjit.  

fy;tp mikr;R 
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05. ,t; tpdh gpd;tUk; $w;Wf;fis mbg;gilahff; nfhz;lJ.  

a - mbg;gil ngh];nghwpNyw;wk; %yk; ATP  cUthf;fg;gLjy;. 

b - fhnghf;rpyfw;wy; eilngWjy;.  

c - igUNtw;W gFjpgl xl;rpNaw;wg;gLjy;. 

d - <w;W ,yj;jpud; thq;fp %d;W fhgd; Nru;itahFk;. 

Nkw;gb $w;Wf;fSs; vJ / vit mw;fNfhy; nehjpj;jYf;Fk; ,yf;wpf;fkpy nehjpj;jYf;Fk;  

,ilapyhd NtWghLfshf miktd?   

(1) a , b Mfpad   (2) b , c Mfpad   (3) c , d Mfpad   (4) a , c Mfpad   (5) b , d Mfpad  
 

06. xspj;njhFg;G njhlu;ghd cwpQ;ry; epwkhiy> jhf;f epwkhiy vd;gd gw;wpa $w;Wf;fSs;     

rupahdJ vJ?  

(1) fl;Gy epwkhiyapdJ 500 - 600 nm miyePs tPr;Rs; xspj;njhFg;gpdJ tpidj;jpwd;     

xg;gPl;L uPjpapy; FiwthdJ.  

(2) xspj;njhFg;G mjpcr;r mstpy; eilngWtJ fl;Gy epwkhiyapdJ 600 - 700 nm     

miyePs tPr;RshFk;.   

(3) fuw;wpndhapl;L epwg;nghUl;fs;> fl;Gy epwkhiyapdJ 600 - 700 nm miyePs tPr;ir kl;Lk;    

mfj;JwpQ;Rgit. 

(4) Fnshugpy; a  cau;e;jstpy; mfj;JwpQ;RtJ fl;Gy epwkhiyapdJ 600 - 700 nm miyePs     

tPr;irahFk.; 

(5) Fnshugpy; b  fl;Gy epwkhiyapdJ 400 - 500 nm miyePs  tPr;rpYk; ghu;f;f 600 - 700 

nm    miyePs tPr;ir cau;e;jstpy; mfj;JwpQ;RtJ.    
 

07. Gnuhb];lh mq;fpfs; njhlu;ghd rupahd $w;wpidj;; njupT nra;f.   

(1)  Paramecium  jdpf;fyj;jhyhd> fl;Gs;spiaf; nfhz;l ctu;ePu; thopahFk;.  

(2)  Amoeba  czTs;nsLj;jypd; nghUl;L tha;j; jthspg;igf; nfhz;lJ. 

(3)  Euglena RUq;Fk; Gd;ntw;wplj;ijAk; czTg; Gd;ntw;wplj;ijAk; nfhz;l fyg;Gg;Nghrzp. 

(4) jaw;wq;fsJ fyr;Rtu;fspy; fhzg;gLtJ rpypf;fh kl;LkhFk;. 

(5)  Gelidium gw;WWg;G %yk; mbg;gilapy; nghUe;jpf; fhzg;gLk; ctu;ePu; thopahFk;.   

 

08. jiuj; jhtuq;fspy; mtjhdpf;fj; jf;f ,ay;Gfs; rpy tUkhW. 

A   - tpj;jpfspd; cw;gj;jp 

B   - cr;rpg; gpupapioaq;fspy; ,ioAUg;gpupT 

C   - gprpu; nfhz;l Gzupfspd; Mf;fk;  

D   - tpj;jpfspd; guk;gypd; nghUl;L GwePu; Njitg;gLjy;  

Nkw;gb ,ay;GfSs; fzk; gpiuNahigw;whitr; Nru;e;j jhtuq;fspd; ,ay;Gfshtd> 

(1) A , B Mfpad                    (2) B , C Mfpad                   (3) A , C Mfpad    

(4) A , B, C  Mfpad                  (5) A , C, D Mfpad 

 



09. NfhJikkhtpy; rpwpjsit ePUld; Nru;j;Jf; fye;J fz;zhbj; jl;nlhd;wpy; nky;ypa gly khfg; 

gutp mjid ngw;wpf; fpz;zj;jhy; %bitg;gjd; %yk; ,yFthf tsu;f;fj;jf;f mq;fp> 

(1)  Penicillium        (2)  Mucor              (3)  Agaricus          (4)  Anabaena                 (5)  Saccharomyces  

 
10. gpd;tUk; tpyq;Ff; fzq;fSf;F vjpuhfj;jug;gl;l ,ay;GfSs; rupahdtw;iwf; nfhz;lJ> 
(1) nekw;Nwhlh - rpk;gpfSk;> gughjq;fSk;   
(2) NfhNlw;wh - jirj; jd;ikahd tapw;Wg;Gw ,jaKk;> FUjp epzePUk;  
(3) gpsj;jpnay;kpe;jp]; - cjufyd;FopAk;> Rthiyf; fyq;fSk; 
(4) ielhupah - ,ilf;fytpioaKk;> Gwj;NjhYk;  
(5) vifndhNlu;Nkw;wh - jiyahFnraYk;> jpwe;j Rw;Nwhl;lj; njhFjpAk;  
 
11. xUtpj;jpiyj; jhtu NtupdJ Kjw;fl;likg;G njhlu;ghd rupahd $w;wpidj; njupT     
nra;f.  
(1) rpy Nkw;Nwhy; fyq;fspdpd;W gy; fy Ntu; kapu;fs; cUthfpapUf;Fk;.   
(2) Nkw;NwhYf;F cl;Gwkhf ngUk;ghYk; %iyr;Rtu;fs; jbj;j fyq;fs; fhzg;gLk;. 
(3) Nkw;gl;ilapdJ ntspg;;Gwkhd gil mfj;NjhyhFk;. 
(4) guptl;lTiw gf;fNtu;fs; cUthtjpy; gq;Fnfhs;tJ.      
(5) mfj;Njhy; fyj;jpilntspfsw;w jdpf;fyg;gilahFk;.  
 

12. FnshugpypDila  %yff;fl;likg;;G rupahfj; jug;gl;bUf;Fk; tpilapiidj; njupTnra;f.    

(1) C, H, O, N, Fe                     (2) C, H, O, N, Mg                    (3) C, H, O, N, P    

(4) C, H, O, Fe, Mg                                               (5) C, H, O, Zn , Fe    
 

13. ,t;tpdh gpd;tUk; tplaq;fis mbg;gilahff; nfhz;lJ.  

a -  jhopapy; nty;yk; Njf;fg;gLjy;. 

b -  cupar;rhW %yj;jpypUe;J jhopia Nehf;fp njhifg; gha;r;ryhf vLj;Jr; nry;yg;gLjy;.  

c -  ePu; cupaj;jpdpd;W fhioNehf;fp mirtjdhy; nea;aupf;FohAs; mKf;fk; Fiwtiljy;. 

d -  fhopdpd;Wk; nea;aupf;FohAs; ePu; gpurhuz%yk; nry;tjdhy; mKf;fk; mjpfupj;jy;. 

e -  nty;yk; nrwptiltjdhy; nea;aupf;FohAs; ePuOj;jk; Fiwtiljy;. 

gpd;tUk; ve;j xd;wpy; cupaf;flj;jy; gbKiwfs; rupahfj; jug;gl;Ls;sd. 

(1) a, c, b, d, e        (2) a, b, c, d, e       (3) c, d, a, b, e        (4) e, d, b, a, c       (5) e, d, c, a, b   
 

14. epiyf;fw;fs; njhlu;ghd fUJNfhSf;fpzq;f jhtu Ntupy; eilngWk; <u;g;Gj;jpUg;g mirT 

gw;wpa jpUj;jkhd $w;wpidj; njupTnra;f.  

(1) Ntupy; fyg;gpupT tyaj;jpy; xl;rpd;fs; nrwptiljy;.  

(2) mjpfupj;j xl;rpd; nrwpT fhuzkhf Ntupy; fyq;fsJ ePl;rp epNuhjpf;fg;gLjy;.  

(3) Ntu;%bf; fyq;fspyhd epiyf;fw;fs; GtpaPu;g;Gf;Fj; Jyq;fiyf; fhz;gpj;jy;.   

(4) Ntu; cr;rpg; gpupapioaj;jpdJ fPo;g;Gwkhd gFjpapy; epiyf;fw;fs; nrwptiltjdhy; Ca2+     fs; 

kPs; guk;gYf;Fl;gLk;.  

(5) xl;rpd; %yk; NtupdJ fPo;g;Gwkhd gFjpapy; tpiuthdJk; Nkw;Gwkhd gFjpapy; jhkjkhd     

Jkhd tsu;r;rpfs; eilngWjy;.  

 

 
 



15. ,iyfsJ Kjpu;r;rpiaj; Jhz;LtJk; jhkjpg;gJkhd jhtu tsu;r;rpr; rPuhf;fpfs; KiwNa>  

(1) irw;Nwhifdpd;> mg;rprpf; mkpyk;          (2) mg;rprpf; mkpyk;> [pguypf;fkpyk;  

(3) vjpypd;> xf;rpd;                         (4) xf;rpd;> vjpypd; 

(5) mg;rprpf; mkpyk;> irw;Nwhifdpd;  
 

16. capu;j; jifg;Gf;fspd; NghJ jhtuq;fs; fhz;gpf;Fk; ghJfhg;Gg; nghwpKiwfs; njhlu;ghd     

rpy jfty;fs; tUkhW.   

        A  - Nkw;Nwhy; fyr;Rtu;fsJ fl;likg;Gk; jbj;j jd;ikAk;  

        B  - jf;ifapdJk; ntl;Lg; gilfspdJk; Mf;fk;. 

   C  - G+Q;rzq;fsJ fyr;Rtu;fisr; rpijf;Fk; nehjpaq;fspd; Mf;fk;.  

        D  - er;Rg; gjhu;j;jq;fspd; cw;gj;jp. 

NkYs;stw;Ws; ,ay;ghfNt fhzg;gLk;> fl;likg;G> ,urhad ghJfhg;Gg; nghwpKiwfshtd>  

(1) A, B  Mfpad khj;jpuk;                 (2) B, C  Mfpad khj;jpuk;  

(3) B, D  Mfpad khj;jpuk;                 (4) B, C, D  Mfpad khj;jpuk;  

(5) A, C, D  Mfpad khj;jpuk; 

 

17. njhopYld; njhlu;ghd ,ioa tif rupahfj; jug;gl;bUg;gJ vjpy;?  

(1) gjhu;j;jq;fsJ gutiy mDkjpj;jy; - vspa fdNkyzp  

(2) rPjj;ijg; gutr; nra;jy; - vspa fk;g Nkyzp                        

(3) kPs;jftpay;Gf;Ff; fhuzkhtJ - ehu;j; njhLg;gpioak;     

(4) ntg;gf; fhtypahfj; njhopw;gLjy; - rpw;wpilntspapioak;           

(5) Ruj;jiy Nkw;nfhs;fpd;wik - vspa nrjpy; Nkyzp  
 

18. kdpj czTf; fhy;tha;j; njhFjpAs; eilngWk; ,urhadr; rkpghL gw;wpa $w;WfSs;     

jpUj;jkhdJ> 

(1) rijapf;Fupa epAfpspNaR %yk; DNA iejurd; %yk;> ngd;NuhR nty;yk; kw;Wk; ngh];Ngw;     

whf khw;wg;gLk;. 

(2) FlYf;Fupa mikNyR %yk; nghyprf;fiul;Lf;fs; ,Urf;fiul;Lf;fshf khw;wg;gLk;. 

(3) kpfr;rpwpa nghypngg;iul;Lf;fs; rpwpa ngg;iul;Lf;fshfTk; mkpNdhtkpyq;fshfTk;     

khw;wg;gLtJ rijapf;Fupa fhnghl;rp ngg;upNlR %ykhFk;. 

(4) nghypngg;iul;Lf;fs; FlYf;Fupa GNuhjpNaRf;fs; %yk; mkpNdhtkpyq;fshf khw;wg;gLk;.  

(5) Kf;fpspriul;Lf;fs; FlYf;Fupa ,ypg;NgRf;fs; %yk; fpsprNuhy;> nfhOg;gkpyk;> nkhNdhfpspr    

iul;Lf;fshf khw;wg;gLk;.  
 

19. Nrhif Neha; gpd;tUk; ve;j tpw;wkpd;fsJ FiwghL fhuzkhdJ? 

(1) jakpd;> gpupnlhf;rpd;               (2) gpupnlhf;rpd;> Nfhghykpd;  

(3) gd;nuhnjdpf;fkpyk;> Nghypf;fkpyk;   (4) Nghypf;fkpyk;> epahrpd; 

(5) nuw;wpNdhy;> gpupnlhf;rpd; 

 
 



20. FUjpciwjy; njhlu;ghd gpd;tUk; $w;Wf;fSs; rupahdJ vJ? 

(1) FUjpr; rpWjl;Lf;fs;> tpw;wkpd; K,  Mg2+ Mfpad ciwjy; fhuzpfshfj; njhopw;gLtd. 

(2) Nrjkile;j FUjpr; rpWjl;Lf;fspdpd;Wk; ciwjy; fhuzpahd GNuhJNuhk;gpd; tpLtpf;fg;gLk;. 

(3) FUjpj; jputtpioa GNuhJNuhk;gpd; n`ghupdhy; JNuhk;gPdhf;fg;gLk;. 

(4) iggpupNdh[d; jpuz;L ciw FUjpapd; nghUl;lhd tiyia cUthf;Fk;. 

(5) FUjpf;fyd; Nrjg;gLj;jg;gLk; nghOJ njhLg;gpioak; ntspg;gLj;jg;gl;L nfhyh[pd;     

ehu;fs; td;;ikahf xl;bf;nfhs;Sk;. 
 

21. Rthrj;jpdJ xUrPu;j;jplepiyf; fl;Lg;ghl;byhd epfo;Tfs; gw;wpa jpUj;jkhd tplaj;ijj;    

njupT nra;f.  

(1) FUjp pH  ngWkhdk; mjpfupg;gJld; nraw;ghLfs; Muk;gpf;Fk;.  

(2) ePs;tisa ikatpioaj;jpd; %yk; gOTj;jirfl;Fk; gpupnkd;jfl;bw;Fk; RUf;fj;jpw;fhd     

rkpf;iQ toq;fg;gl;L fhw;Whl;ly; MoKk; NtfKk; Fiwf;fg;gLk;.  

(3) %is Kz;zhd; ghapapdJ pH  ngWkhdk; mjpfupg;gJ ePs;tisa ikatpioaj;jpdhy;    

milahsg;gLj;jg;gLk;.  

(4) Rthrg;igr; Rtu;fspyhd thq;fpfspd; %yk; FUjp pH  ngWkhdk; mjpfupg;G milahsg;     

gLj;jg;gLk;.  

(5) Rthrf;fl;Lg;ghL nghUj;jkhd Kiwapy; ,l;Lr;nry;yg;gLtjw;F tNuhypapd; ghyj;jpyhd  

   Nkyjpf euk;Gr; Rw;Wf;fSk; fhuzkhdit.  
 

22. tpyq;F kw;Wk; fopTg;nghUs; nghUj;jkhd Kiwapy; njhlu;G gLj;jg;gl;Ls;s tpilapidj;     

njupTnra;f.  

(1) thw;Nga; - mNkhdpah             (2) ,why; - A+upf;fkpyk;      

(3) fug;ghd; - A+upah                 (4) Rwh - mNkhdpah       

(5) rykz;lu; - A+upf;fkpyk;  
 

23. kdpj jd;dhl;rp euk;Gj; njhFjp njhlu;ghd gpd;tUk; $w;Wf;fSs; rupahdJ vJ?  

(1) kokog;G> td;$l;Lj; jirfsJ njhopw;ghLfis fl;Lg;gLj;Jtjw;fhd fzj;jhf;fq;fisf;     

fhTk; euk;Gf;fyq;fshy; MdJ.  

(2) jd;dhl;rp euk;Gj; njhFjpapdJ gupTf;$wpd; %yk; rpWePu;g;ig ntWikahjy; Jhz;lg;gLk;.  

(3) gugupTf;$wpd; %yk; Ruf;fg;gLk; khWflj;jp Nehu; vgpndg;upd; MFk;.  

(4) gupT euk;Gfs; tpdpNahfpf;fg;gLtJ Kz;zhzpd; %yk; kl;LkhFk;.  

(5) gugupTf;$W rf;jpiag; gpwg;gpg;gjw;fhf cliyj; jahu;gLj;JtJ.  
 

24. kdpjf; fz;zpdJ fl;likg;Gj; njhlu;ghfr; rupahd $w;wpidj; njupTnra;f.  

(1) gprpUlypDs; ngUkstpy; fhzg;gLk; kokog;Gj; jirfs; Miuf;Fupait. 

(2) fl;Nfhsj;jpdJ Kw;Gwj;jpYk; gf;fq;fspYkhd td;NfhJU xspA+LGftpLkpay;gw;wJ. 

(3) tpopntz;glyKk; IupRTk; fl;Nfhsj;jpdJ Kw;Gwg;gFjpia glypLgit.  

(4) tpopntz;glyj;jpdhy; ePu;kaTldPu; Ruf;fg;gLk;.   

(5) tpopj;jpiuapdJ kpfTk; cl;Gwkhd gil epwg;nghUl;gilahFk;. 



25. kdpj Kl;ilg;gpwg;G njhlu;ghd gpd;tUk; $w;WfSs; rupahdJ vJ?  

(1) JizKl;ilf;Fopak; tpe;njhd;wpdhy; CLUtg;gLk; gl;rj;jpy; kl;LNk Kjpu;e;j #yhfTk;      

Kjyhk; KidTlyhfTk; tpaj;jkilAk;.  

(2) FSH fhzg;gLk;NghJ LH ,dhy; Gilg;Gf;fsJ tpUj;jp Jhz;lg;gLk;.  

(3) JizKl;ilf;Fopaj;jpy; xLf;fw;gpupT II Muk;gpf;FkhapDk; mDmtj;ij II ,y; mJ     

epWj;jp itf;fg;gLk;.  

(4) gpwg;gpd;NghJ ,uz;L #yfq;fspYk; 3-4 kpy;ypad; tiuapyhd Kjy;Kl;ilf; Fopaq;fs;     

fhzg;gLk;.  

(5) Kl;ilg;gpwg;G ePz;lfhy jhkjq;fSld; eilngWk; nra;KiwahFk;.  
 
26. Mz; rddj; njhFjpapdJ XNkhd; fl;Lg;ghL njhlu;ghd gpd;tUk; $w;Wf;fSs; rupahdJ     
vJ? 
(1) FSH ,nya;bf;fpd; fyq;fspy; njhopy;gl;L njRnj];njNuhd; cw;gj;jpiaj; Jhz;Lk;. 
(2) LH %yk; tpe;Jf;fSf;F Ntz;ba Nghrizg; nghUs; tpepNahfj;jpd; nghUl;L Nrl;Nlhypapd;  
   fyq;fs; Jhz;lg;gLk;.    
(3) njRnj];njNuhd; Nrl;Nlhypapd; fyq;fspdpd;Wk; ,d;`pgpd; Ruf;fg;gLtijj; Jhz;LtJ.    (4) 
Neu;g; gpd;Dhl;ly; nghwpKiwfs; ,uz;bd; %yk; Mz;fspd; ghy; XNkhd;fsJ cw;gj;jp     
fl;Lg;gLj;jg;gLk;. 
(5) ,d;`pgpd; Kw;gf;ff; fgr;Rug;gpapy; njhopy;gl;L FSH  Rug;ig NkYk; mjpfupf;Fk;.    
 

27. kdpj td;$l;Lj; njhFjpapdJ $WfSk; njhopYk; njhlu;ghd rupahd tplaj;ijj;     

njupT nra;f. 

      fl;likg;G                         njhopy;  

(1) Ks;nsd;gpil tl;lj;jl;L   jhq;Fjy; 

(2) thl;Nghyp Kis          gpupnkd;jfL> tpyh vd;Gfl;F nghUe;J gug;ig toq;Fjy;  

(3) khu;ngd;G                1-10 tiuapyhd tpyh vd;Gr;Nrhbfs; Neubahf %l;lg;gL 

                           tjw;fhd gug;Gf;fis toq;Fjy; 

(4) fpz;zf;Fop              Ga vd;gpdJ jiy nghUe;Jtjw;fhd gug;ig toq;Fjy; 

(5) rpWrhtp vd;G             nrq;Fopaq;fs; cUthf;fg;gLk; gpujhd epiyakhfj;  

                            njhopy;gly;  
 

28. jirg;ghj;jpdJ fl;likg;G kw;Wk; jir ,af;fg; nghwpKiw njhlu;ghd rupahd $w;W     

ahJ? 

(1) td;$l;Lj;jir kw;Wk; mOj;jj; jirf;fyq;fspy; jirg;ghj;Jf;fis mtjhdpf;fyhk;.  

(2) jirg;ghj;jpdJ kj;jpa gFjp jbj;j ,iofis kl;Lk; nfhz;lJ.  

(3) nraw;glhj epiyapy; jirr;rpWehupy; jbj;j nky;ypa ,iofs; KOikahf xd;iwxd;W     

Nktpf;fhzg;gLk;.  

(4) jirg;ghj;jpdJ nghwpKiwr; nraw;ghl;by; kNahrpd; Gujk; kl;Lk; gq;Fnfhs;Sk;.  

(5) jirr; RUf;fj;jpd; NghJ jbj;j> nky;ypa ,iofsJ ePsq;fs; NtWgl;L jirg;ghj;J     

FWFk;. 
 



29. jug;gl;Ls;s tk;rtop ml;ltizapy; jug;gl;Ls;sJ xl;ba nrtpr;Nrhizfs; %d;W re;jjp    

fspDhlhfj; jiyKiwAupikaile;j tpjkhFk;. 

Nkw;gb tk;rtop ml;ltizapd; mbg;gilapy; rupahd $w;wpidj; njupT nra;f. 

(1) A Fwpj;j ,ay;gpd; nghUl;L rkEf Ml;rpahdtu;. 

(2) B Fwpj;j ,ay;gpd; nghUl;L ,juEf epiyapyhdtu;. 

(3) C Fwpj;j ,ay;gpd; nghUl;L gy;ypdEf epiyapyhdtuhf ,Uf;fyhk;. 

(4) D Fwpj;j ,ay;gpd; nghUl;L Ml;rpahd rkEf epiyapyhdtuhf ,Uf;f KbahJ. 

(5) E Fwpj;j ,ay;gpd; nghUl;L ,juEf epiyapyhdtuhf my;yJ Ml;rpahd rkEfepiyapyhd     

tuhf ,Uf;fyhk;.  
 

30. kdpjf; fz;zpdJ epwk; jiyKiwAupikailtJ nkd;lypad; mbg;gilapyhFk;. fgpy 

epwf;fz;fs; ePyepwf; fz;fSf;F Ml;rpahdit. ePyepwf; fz;fisf;nfhz;l MnzhUtu; fgpyepwf; 

fz;fisAila ngz;nzhUtiu kze;J ngw;w KjyhtJ Foe;ij ePyepwf; fz;fisAilajhFk;. 

,j; jk;gjpaUf;Fg; gpwf;Fk; ,uz;lhtJ Foe;ijAk; ePyepwf; fz;fis cilajhf ,Ug;gjw;fhd 

epfo;jfT ahJ?  

(1) 0 %          (2) 25 %          (3) 50 %           (4) 75 %         (5)  100 % 

 

31. gpd;tUk; $w;Wf;fis mbg;gilahff; nfhz;L rupahd tpilapidj; njupT nra;f. 

X - gpwg;Gupikg; gupghil epakkhdJ. 

Y - mq;fpnahd;wpdpd;Wk; NtWgLj;jpf; nfhz;l guk;giuayfpid njhlu;Gila my;yJ njhlu;gw;w 

NtW mq;fp xd;wpDs; GFj;Jk;NghJ mNj Gujk; cUthf;fg;gLtjw;F fhuzkhFk;. 

(1) $w;W X rupahd mNjNtis $w;W Y gpioahdjhFk;.  

(2) $w;W X gpioahd mNjNtis $w;W Y rupahdjhFk;. 

(3) $w;W X , Y  Mfpa ,uz;Lk; gpioahditahFk;. 

(4) $w;W X, Y Mfpa ,uz;Lk; rupahditahd mNjNtis $w;W X,  Y apw;fhd tpsf;fKkhFk;. 

(5) $w;W X, Y Mfpa ,uz;Lk; rupahditahd mNjNtis $w;W X,  Y apw;fhd tpsf;fkd;W. 
 

32. ,t;tpdh gpd;tUk; $w;Wf;fis mbg;gilahff; nfhz;lJ. 

A -  DNA  Jz;lq;fs; Kistifahf;ff; fhtpfs; kw;Wk; kPsr;Nru;f;iff; fhtpfspy; ,izf;fg;gLjy;. 

B -  khw;wpaikf;fg;gl;l fyq;fs; njupTnra;ag;gLjy;.  

C -  gf;wPupaf; fyq;fSs; GFj;jg;gly;. 

D -  [PNdhk; xd;W kl;Lg;gLj;Jif nehjpaq;fisg; gad;gLj;jp my;yJ nghwpKiwf;Fupa     

tifapy; vOkhwhf Jz;lq;fshf;fg;gLjy;.  

E - rKjhaq;fs; midj;Jk; jdpg;gLj;jg;gl;L ntt;Ntwhf tsu;g;G+lfq;fspy; tsu;f;fg;gLjy;.           

DNA Ehyfk;; xd;wpidj; jahu;nra;Ak; nghOJ eilKiwg; gLj;jg;gLk; gbKiwfis xOq;F 

Kiwapy; nfhz;lJ> 

(1) A , B, C, D, E                   (2) D, A, C, B, E                  (3) A , C, D, B, E    

(4) D, A , B, C, E                    (5) C, B , D , A , E 

 



33. fPNo jug;gl;lit Rw;whly; $k;gfq;fs; gw;wpa rpy $w;Wf;fshFk;.  

a -  rf;jpf; $k;gfj;jpd; %yk; #oy;njhFjpapdJ xl;Lnkhj;jg; gz;GfSk; gpujpgypf;fg;gLk;. 

b -  vz; $k;gfq;fs; midj;jpYk; jdpad;fspd; vz;zpf;if fPopUe;J Nky;Nehf;fpr; nry;yg;     

gbg;gbahff; Fiwe;J nry;Yk;. 

c -  capu;j;jpzpTf; $k;gfj;jpy; cyu;epiw%yk; mq;fpapd; Nrjdg; gjhu;j;jq;fsJ gad;gL    

rf;jpapdsT gpujpgypf;fg;gLk;. 

Nkw;gb $w;Wf;fSs; rupahdJ / it> 

(1)  a   kl;Lk;   (2)  b  kl;Lk;   (3)  c   kl;Lk;   (4)  a Ak; c Ak; kl;Lk; (5)  b Ak; c Ak; kl;Lk; 

 
 

(34) cyf capupdf; $l;lj;jpd; nghUl;lhd rupahd rpwg;gpay;igf; nfhz;l tpilapidj;      

njupT nra;f.  

     cyf capupdf; $l;lk;                  rpwg;gpay;G 

(1) madkz;ly fhL             cyu;fhyq;fspy; ,iyfs; cjpu;f;fg;gLjy; 

(2) rtd;dh                      ePz;l Fbngau;Tfspd; nghUl;lhd tpidj;jpwdhd  

                                ,lg;ngau;r;rpf; fl;likg;Gf;fisf; nfhz;l tpyq;Ffs; 

(3) ghiytdk;                   jP cz;lhtijj; njhlu;e;J tpj;Jf;fs; Kisj;jy; 

(4) gul;ilf;fhLfs;               jhtuq;fsJ epiyFj;jhd gilnfhs;sy; 

(5) ,ilntg;g tyag; Gy;epyq;fs;   Nknyhl;bj; jhtuq;fs; ngUkstpyhdit 
 

35. gpd;tUtdtw;Ws; vJ capu;g; gy;tifikapdJ fy;tpr;Nritg; ngWkhdkhf miktJ?     

(1) ,aw;if mdu;j;jq;fl;F Kd;ghf tpyq;FfsJ elj;ijf; Nfhyq;fsJ mtjhdpg;G.  

(2) Njrpag; G+q;fhf;fis xOq;fikg;gjd; %yk; ,yhgkPl;bf; nfhs;tJ. 

(3) rpy jhtuq;fs; rka uPjpapy; Gdpjj;Jtkhdit. 

(4) xspj;njhFg;gpd; %yk; tspkz;ly CO
2
 gjpf;fg;gLfpd;wik. 

(5) epyj;jb ePupdJ kPs epuk;Gif.   
 

36. mfeQ;Rfl;Fk; GweQ;Rfl;Fk; ,ilapyhd NtWghlhf miktJ gpd;tUtdtw;Ws; vJ?  

(1) mfeQ;Rfs; ntg;gkhW epiyahdit. GweQ;Rfs; ntg;gcWjp epiyahdit.  

(2) mfeQ;Rfs; fpuhk; - tiff;Fupa gf;wPupahf;fshhy; cUthf;fg;gLgit. GweQ;Rfs; fpuhk;          

+ tiff;Fupa gf;wPupahf;fshhy; cUthf;fg;gLgit.  

(3) mfeQ;Rfs; ePupy; nfhjpf;f itg;gjd; %yk; nraypog;git. GweQ;Rfs; ePupy; nfhjpf;f     

itg;gjd; %yk; nraypog;gitad;W. 

(4) mfeQ;Rfs; gf;wPupahf;fSf;F vjpuhd nehjpaq;fshd mNjNtis GweQ;Rfs; Ez;zq;fpf;     

fyf;$WfshFk;.  

(5) mfeQ;Rfs; ,ypg;Ngh nghyprf;fiul;Lf;fshd mNjNtis GweQ;Rfs; Gujr;Nru;itfshFk;. 

 

 

 
 



37. fPNo jug;gl;lit Ez;zq;fpfspdhy; cUthFk; Neha;fs; rpythFk;.  

A - czT eQ;rhjy;        B - frk;      C - fl;gpzpf;if mow;rp     D - Vw;Gtyp   

Staphylococcus aureus ,   Clostridium tetani ,  Adeno virus  , Mycobaterium  tuberculosis Mfpa Ez;zq;fpfspdhy; 

cz;lhFk; Neha;fSf;fhd vOj;Jf;fisf; nfhz;l tpilapidj; njupTnra;f.  

(1) c, a, b, d         (2) a, d, c, b         (3) c, b, d, a         (4) a, b, c, d         (5) d, a, c, b   
 

32. gpd;tUtdtw;Ws; vJ fopTePu;g; gupfupg;gpyhd Jizepiyg; gupfupg;Gg; gbKiwahFk;?   

(1) myj;jpidr; Nru;j;Jg; gbjy; Ntfj;ij mjpfupj;Jf; nfhs;tJ. 

(2) Nrjdg; gjhu;j;jq;fis 25-35 % ,dhy; mfw;wpf; nfhs;tJ.  

(3) XNrhidg; gad;gLj;jpf; fpUkpaopj;Jf; nfhs;tJ.   

(4) er;Rg; gjhu;j;jq;fis mfw;wpf; nfhs;tjd; nghUl;L Vtg;gl;l fhgid Nkyjpfkhfg;    

gad;gLj;jpf; nfhs;tJ. 

(5) kzw;wLf;F fspDhlhf fopTePupid nkJthf tbe;J nry;tjw;F mDkjpj;jy;.  
 

39. rpj;jpupf;fkpyk;> nuw;uhirf;spd;> ,ypg;NgR Mfpatw;iw jahupg;gjw;fhfg; gad;gLj;jg;gLk; 

Ez;zq;fpfsJ rhjpg; ngau;fis KiwNa nfhz;l tpilapidj; njupT nra;f.  

(1) Streptomyces,  Aspergillus,  Rhizophus 

(2)  Aspergillus,  Streptomyces,  Rhizophus 

(3)  Aspergillus, Bacillus ,  Pseudomonas  

(4)   Bacillus ,   Rhizophus ,  Aspergillus 

(5)  Penicillium, Streptomyces ,  Rhizophus       
 

40. jdpf;fyj;jhyhd> Gwj;jpw;Fupa> fl;Lg;gl;l xl;Lz;zp %yk; ed;dPu; myq;fhu kPd;tsu;g;gpy;     

ngupJk; cUthFk; Neha;>  

(1) FUjpg; ngUf;Fk; FUjp eQ;rhjYk;           (2) nrl;ilfsJ mOfYk; G+ mOfYk;            

(3) iunfhbNdh]p]; Neha;                     (4) nfhyk;dhup]; Neha;                 

(5) ntz; Gs;sp Neha;  
 
41 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; jug;gl;Ls;s tpilfSs; xd;W rhpahdJ/ 

    xd;Wf;F Nkw;gl;lit rhpahdit. tpilfSs; vJ rhpahdJ / vit rhpahdit vd KbT 
  nra;f. gpd;dh; nghUj;jkhd ,yf;fj;ijj; njhpe;njLf;f. 
 
   A, B, D Mfpad khj;jpuk; rhpahdit vdpd; ...............................................................  1 
 A, C, D Mfpad khj;jpuk; rhpahdit vdpd; ..............................................................  2 
 A, B Mfpad khj;jpuk; rhpahdit vdpd; ....................................................................3 
 C, D Mfpad khj;jpuk; rhpahdit vdpd; ..................................................................  4 
 NtW tpil my;yJ tpilfspd; Nrh;f;if rhp vdpd; ................................................5  

                                     nghopg;ghf;fpa gzpg;Giufs;  

       1 2 3   4           5 

A, B, D  

rhpahdit                     

  A, C, D                      

rhpahdit 

A, B 

rhpahdit 

C, D 

rhpahdit 

NtW tpil my;yJ tpilfspd; 

Nrh;f;if rhp vdpd; 



41. gpd;tUk; vjpy; / vtw;wpy; fyg;Gd;dq;fk; - njhopy; vd;gd rupahfj; jug;gl;Ls;sJ / sd? 

(A) mOj;jkhd mfKjYUr; rpWtiy - fhNghitjNuw;W mDNrgk; 

(B) ,iynrhNrhk; - ngnuhl;irl;Lf;fsJ er;RePf;fk; 

(C) mOj;jkw;w mfKjYUr; rpWtiy - flj;jy; Glfq;fis cUthf;fy; 

(D) nfhy;fp cly; - ngf;wpd; Kjyhd fyr;Rtu;f; $Wfis cUthf;fy; 

(E) ngnuhl;rpNrhk; - njhopypoe;j fyg;Gd;dq;fq;fsJ rkpghL 
 

42. gpd;tUk; vjpy; / vtw;wpy; xj;jtpj;jpfis cUthf;Fk; jhtur; rhjpfs; kl;Lk; jug;gl;Ls;sJ / 

sd? 

(A) Anthoceros  kw;Wk; Marchantia             (B) Nephrolepis  kw;Wk; Selaginella   

(C) Pogonatum  kw;Wk; Lycopodium                                  (D) Lycopodium  kw;Wk; Pinus  

(E) Gnetum  kw;Wk; Anthoceros  

 

43. G+f;Fk; jhtuq;fsJ ,dg;ngUf;fk; njhlu;ghd $w;Wf;fSs; vJ / vit rupahdJ / rupahdit? 

(A) Nfruj;jpd; Kidapy; %d;W Nrhizfshyhd kfue;jf;$L fhzg;gLk;.  

(B) kfue;jf; $l;bDs; Ez;tpj;jpfs; xLf;fw; gpuptile;J Mz;Gzupfs; cUthFk;. 

(C) Ez;tpj;jpf;fyDs; kfue;j kzpfs; tpaj;jkile;J tpLtpf;fg;gLk;. 

(D) kfue;jf; Foha; #y;tpj;jpdJ Ez;Jthuj;jpDhlhf Kisag;igAs; Mz;Gzupfis tpLtpf;Fk;. 

(E) Kjpu;e;j Kisag;igAs; 8 fUf;fSk; fyq;fSk; fhzg;gLk;. 
 

44. ,d;ungNuhd;fs; njhlu;ghd gpd;tUk; $w;WfSs; vJ / vit rupahdJ / rupahdit? 

(A) ituRf;fs; njhw;wpa fyq;fshy; Ruf;fg;gLgit. 

(B) xt;thikj; Jyq;fiy mjpfupg;git. 

(C) jpd;Fopar; nraw;ghl;il mjpfupg;gjw;Ff; fhuzkhdit. 

(D) ituRf;fSf;F vjpuhd Gujq;fisr; Ruf;fj; Jhz;Lgit. 

(E) njhw;Wk; fyq;fis rpijtilar; nra;git.  
 

45. xd;Wf;nfhd;W Kuzhd njhopw;ghLfisf; nfhz;l XNkhd; Nrhb / fis njupTnra;f. 

(A) Gilg;Gj; Jhz;Lk; XNkhd; - ypAw;wpdhf;f XNkhd; 

(B) mjpupdypd; - Nehu; mjpupdypd; 

(C) ,d;Rypd; - FSf;fNfhd; 

(D) fy;rpNuhdpd; - guj;NjhNkhd;  

(E) <];ubNahy; - Gnuhn[];uNuhd; 
 

46. ,uz;L my;yJ Nkw;gl;l guk;giuayFfspdhy; gpujpgypf;fg;gLk; jiyKiwAupikf;Nfhyk; / 

Nfhyq;fs; vJ / vit? 

(A) gy;jpUg;gTz;ik                (B) Ml;rpahd Nkyhl;rp              (C) gy; vjpUUj; jiyKiwAupik 

(D) gy; guk;giuayFj; jiyKiwAupik    (E) ,izahl;rp 

 

 
 



47. GNuhfupNahl;lh epw%u;j;jj;jpdJ nghjpahjy; njhlu;ghd rupahd $w;wpid / $w;Wfisj; 

 njupTnra;f. 

(A)  DNA Ald; njhlu;ghff; fhzg;gLk; Gujq;fs; kpifRUsYf;Fk; ,Wf;fkhd nghjpahjYf;Fk;  

fhuzkhdit. 

(B)   RNA Guj cs;sfzpapd; %yk; epw%u;j;jk; KjYUnkd;rt;Tld; njhlu;GgLj;jg;gLk;. 

(C)   DNA jl Jz;lq;fs; RUz;L tise;J jpuz;L ,ioAUg;gpupTf;Fupa epw%u;j;jk; cUthFk;. 

(D) DNA jlq;fs; RUz;L tise;J jpuz;L RNA kw;Wk; Gujj;jhyhd cs;sfzpAld; ,izf; 

  fg;gLjy;. 

(E) epwg;ghj;Jf;fs; KWf;Fw;W ,ul;ilr;RUs; xOq;fpy; nghjpahjy;%yk; fUtpdpwg; nghUl; 

  rpWtiyehu; ngwg;gLk;. 
 

48. MrpahtpdJ ngUkstpyhd ahidfl;F Gfyplk; toq;Fk; ,yq;iff; fhLfs; njhlu;ghd 

gpd;tUk; $w;W / $w;WfSs; rupahdJ / rupahdit vJ / vit ? 

(A) ,f;fhLfspy; njspthd cyu;fhyk; fhzg;gLtjpy;iy. (B) ,it Njapiyr; nra;iffs; 

fhuzkhfg; ngUksT ghjpg;gpw;Fs;shfpAs;sd. 

(C) ed;F tpUj;jpaile;j gw;iwfs;;> nrbfshyhd giliaf; nfhz;lit.  

(D) ,f;fhLfspy; fUq;fhyp> tPiu Nghd;w kuq;fs; gutyhff; fhzg;gLgit.  

(E) ,f;fhLfspy; gUtfhyq;fl;Fupa fhl;Lj;jP cz;lhtJ toikahdJ. 

 
 

49. gpd;tUk; Ez;zq;fpj; njhopw;ghLfSs; vJ / vit fhw;Whl;lg;gLk;NghJ mjpfupfg;gLtJ        / 

gLgit?  

(A) mw;fNfhy; mrw;wpf;fkpykhjy; 

(B) $l;Luthf;fk; 

(C) jpuhl;irr; rhw;wpdpd;Wk; itd; cUthjy;  

(D) capu;thA cw;gj;jp  

(E) Rf;FNuhrpdpd;Wk; rpj;jpupf;fkpy cw;gj;jp 
 

50. myq;fhuj; jhtuq;fsJ ngUf;fk; njhlu;ghd gpd;tUtdtw;Ws; vJ / vit rupahdJ/     

rupahdit ?  

(A) me;Jhupaq;fSk; Xf;fpl;Lf;fSk; tpj;Jf;fs; %yk; ngUf;fg;gLgit.  

(B) me;Jhupaq;fSk; gpNfhzpahf;fSk; ,iyj; Jz;lq;fs; %yKk; ngUf;fg;glf; $bait.  

(C) gjpitj;jypy; jha;j;jhtuj;Jld; njhlu;ghff; fhzg;gLk; epiyapNyNa mq;Fuj;jpy; Ntu;fs;     

cUthfj; Jhz;lg;gLk;.  

(D) ntw;wpfukhd xl;Ljypy; Kjypy; nraw;gLtJ xl;Lf;fl;il xl;LKisg; gFjpapyhd     

,ioaj; jpz;lhFk;(callus). 

(E) jhtuq;fsJ ngUf;fj;jpd; nghUl;L ngupJk; gad;gLj;jg;gLtJ gjpitj;jyhFk;.                                                      
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mwpTWj;jy;fs;

ehd;F tpdhf;fSf;F kl;Lk; tpil jUf.

Njitahd ,lq;fspy; njspthd ngauplg;gl;l glq;fs; nfhLf;fg;gl Ntz;Lk;.

xt;nthU tpdhTf;Fk; 15 Gs;spfs; toq;fg;gLk;.

01. Nrhsj; jhtuk; xd;wpy; fhNghitjNuw;W njhFf;fg;gLk; C
4
 ghijia tpgupf;f.

02. (a) gy;ypdTUt re;jjpg; guptpUj;jp vd;gJ ahJ?

   (b) Selaginella  jhtuj;jpd; tho;f;if tl;lj;ijg; gad;gLj;jp gy;ypdTUt re;jjpg;

guptpUj;jpr; nra;Kiwia tpgupf;f.

03. (a) kdpj ,jaj;Jld; njhlu;ghd KbAUr; Rw;Nwhl;lj;ij RUf;fkhf tpgupf;f.

   (b) KbAU ehbfs; jilg;gLtjdhy; cz;lhFk; njhlu;tpisTfis tpgupf;f.

04. (a) Gyd; thq;fpfspd; mbg;gilr; rpwg;gpay;Gfisf; Fwpg;gpLf.

   (b) kdpj clypy; fhzg;gLk; Gyd; thq;fp tiffis RUf;fkhf tpgupf;f.

05. (a) G+Nfhs ntg;gkhjypdJk; fhiyepiy khWghLfsJk; tpisTfis RUf;fkhf

tpgupf;f.

   (b) fpUkpaopj;jypdJ ngsjpfKiwfis RUf;fkhf tpgupf;f.

06.  gpd;tUtd gw;wpr; RUf;ff; Fwpg;Gfs; vOJf.

   (a) ,uhl;rpak; Fungi  ,dJ rpwg;gpay;Gfs;

   (b) fyj;jpDs; njhFf;fg;gLk; Gujj;jpdJ tpjp

   (c) ,ioa tsu;g;gpdJ jj;Jtq;fs;



                           gFjp A - mikg;Gf; fl;Liu

01.(A) (i) ,aw;if tsq;fsJ kpifEfu;T fhuzkhf cUthfpAs;s gpujhd Rw;whly; gpur;rpidfs;

,uz;bidf; Fwpg;gpLf.

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

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

(ii)  mDNrgk; vd;gJ ahJ?

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

(iii) Gtpapy; capupdJ epiyngWiff;F ,d;wpaikahj ePupdJ gpujhd ,ay;Gfs; ,uz;bidf;

   Fwpg;gpLf.

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

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

(iv) fPNo jug;gl;Ls;s nghyprf;fiul;Lf;fspd; Mf;f myFfisf; Fwpg;gpLf.

* ,dpAypd; :..........................................................................................................................................

* ngf;wpd; :............................................................................................................................................

(v) mikNyrpdJ njhopw;ghl;il vLj;Jf; fhl;Ltjw;fhd Ma;T$lg; gupNrhjidapdJ mtjhdq;

   fs; tUkhW.

(a) jputClfj;jpy; khg;nghUspd; kPJ mikNyR njhopw;gLtjdhy; cUthFk; tpisT ahJ?

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

(b) gpd;tUk; mtjhdq;fSf;fhd fhuzq;fs; xt;nthd;wpidf; Fwpg;gpLf.

*15 epkplq;fspy; fUePy epwk; Njhd;wpaik ....................................................................................

*35 epkplq;fspy; kQ;rl;fgpy epwk; Njhd;wpaik ....................................................................................

(c) Nkw;gb gupNrhjidapy; gad;gLj;jg;gl;l fyit ePu;j;njhl;bapy; itj;J ntg;gg;gLj;jg;

  gLtjw;fhd fhuzk; ahJ?

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

(d) Nkw;gb gupNrhjidapy; ,urhadj; jhf;fj;Jf;Ff; fhuzkhd NghJk; ,urhad khw;wj;Jf;F

  cl;glhj Nru;it ahJ?

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

(B) (i) ,iynrhNrhkpDs; fhzg;gLk; nehjpa tif ahJ?

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

(ii) ,iynrhNrhk;fshy; Nkw;nfhs;sg;gLk; njhopw;ghLfs; ,uz;bidf; Fwpg;gpLf.

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

(iii) ,iokzpj; jhaj;jpYk; gr;iraTUkzpapdJ gQ;rizapYk; fhzg;gLk; nghJthd

nrythfpa fhytsT

epkplq;fspy;

mtjhdpj;j epwk;

5

fUePyk;

15 25 35 45

fUePyk;  ePyk; kQ;rl;fgpyk; kQ;rl;fgpyk;
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 fl;likg;nghd;iwf; Fwpg;gpLf.

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

(iv) gpd;tUk; ,lq;fspy; eilngWk; ATP Mf;fr; nraw;ghLfs; vt;thW Fwpg;gplg;gLk;?

* ,iokzpj; jhak; : ...................................................................................................................................

* gr;iraTUkzpapdJ ijynfhapl;L nkd;rt;T kPJ:............................................................................

(v)  fPNo jug;gl;bUg;gJ Saccharomyces ,Ds; eilngWk; capupurhadr; nraw;ghlhFk;.

(a) NkNy cUtpy; Fwpg;gplg;gl;Ls;s C, D, E, F Mfpa Nru;itfisg; ngaupLf.

C........................................................................................             D ..........................................................................................

E.........................................................................................             F ..........................................................................................

(b) NkNy jug;gl;l cUtpy; gb 2 fymDNrgj;jpy; Kf;fpakhf miktJ vt;thW?

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

(c) NkNy jug;gl;l nraw;ghl;by; cUthFk; <w;W tpisTnghUspdJ nghUshjhug; gad;ghLfs;

  ,uz;bidf; Fwpg;gpLf.

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

(C) (i)  (a)  ,yhkhu;f; jdJ nfhs;ifia tpsf;Ftjw;fhfg; gad;gLj;jpa jj;Jtq;fs; ,uz;bidf;

  Fwpg;gpLf.

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

(b)  ghFghl;L tpQ;Qhdk; vd;gjdhy; fUjg;gLtJ ahJ?

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

(ii)  (a)  Kjy;%yTapu;f; fyj;Js; fhzg;gl;l jiyKiwAupikg; gjhu;j;jj;ijg; ngaupLf.

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

(b)  Kjy;%yTapu;f; fyk; fhz;gpf;Fk; capu;g;gz;Gfs; ,uz;ilf ; Fwpg;gpLf.

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

(iii) (a) tpyq;Ffspd; $u;g;G eilngw;wjhff; fUjg;gLk; fy;gj;ijg; ngaupLf.

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

(b) gpd;tUk; fl;likg;Gf;fspd; gpujhd njhopy; xt;nthd;iwf; Fwpg;gpLf.

* Nghypg; ghjk;.: ......................................................................................................................................

* Foha;g; ghjk;.: ......................................................................................................................................

(iv) fzk; mndyplhtpw;F jdpj;Jtkhd fl;likg;gpay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

gb gb

FSf;NfhR igUNtw;W



(v) (a) gpd;tUk; ,ay;Gfs; xt;nthd;iwAk; nfhz;l jhtur;rhjp xt;nthd;iwg; ngaupLf.

           ,ay;G                                       jhtur; rhjp

a. ,Ughy; Gzupj; jhtuj;ijf; nfhz;bUj;jy;       ...........................................................

b. Kg;ghj;Js;s G+f;fisf; nfhz;bUj;jy;           ...........................................................

c. ,ioKjy; cUthjy;                         ...........................................................

d. rpwFfs; Nghd;w fl;likg;Gf;fs; ,uz;L nfhz;l

  goq;fisf; nfhz;bUj;jy;                      ...........................................................

02. (A) (i) ,iytha; vd;gJ ahJ?

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

(ii) (a) ,iytha; jpwj;jiyAk; %LjiyAk; tpsf;Fk; fUJNfhs; ahJ?

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

(b) NkNy (ii) (a) ,y; Fwpg;gpl;l fUJNfhSf;F ,zq;f ,iytha; jpwj;jYf;fhd gbKiwfis

  jUf.

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

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

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

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

(iii) Rhoeo (Tradescantia) Nkw;Nwhy; cup fyq;fsJ fiua mOj;jj;ijj; Jzptjw;fhd gupNrhjidj;

  juTfspw;fpzq;f tiuag;gl;l tiuGk; Rf;FNuhR fiury;fsJ fiuamOj;jq;fisf; nfhz;l

 ml;ltizAk; jug;gl;Ls;sd.

(a) NkNy jug;gl;l tiugpy; X, Y mr;Rf;fspyhdtw;iwj; jUf.

       X...........................................................................................     Y.....................................................................................

(b) ,g; gupNrhjidapy; cUthf;fg;gLk; vLNfhs; ahJ?

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

Rf;FNuhR fiury;fsJ

%yu;r;nrwpT mol/dm-3

fiuamOj;jk;

kPa

0.1 -260

0.2

0.3

0.4

0.5

0.6

-540

-820

-1120

-1450

-1800

x

Y
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(c) Nkw;gb juTfSf;fpzq;f  Rhoeo (Tradescantia) Nkw;Nwhy; cup fyq;fsJ fiua mOj;jk;

ahJ?

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

(d) Nkw;gb gupNrhjidapy; Rhoeo (Tradescantia) Nkw;Nwhy; cup nfhz;l ngw;wpf; fpz;zq;fs;

   %b itj;jpUf;fg; gLtjw;fhd fhuzk; ahJ?

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

(B) (i) (a) kz; fiurypypUe;J Ntu; kapu;f; fyq;fSs; ePu; nry;Yk; gpujhd Kiw ahJ?

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

(b) ,iyeLtpioaf; fyq;fspDhlhf ePu; flj;jg;gLk; ghijfisf; Fwpg;gpLf.

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

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

(ii) jhtu NtupdJ mfj;Njhypdhy; Nkw;nfhs;sg;gLk; njhopy;fs; ,uz;bidf; Fwpg;gpLf.

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

(iii) jhtuq;fsJ jifg;G vd;gjdhy; fUjg;gLtJ ahJ?

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

(iv) jhtuq;fs; gpd;tUk; Jyq;fy;fisf; fhz;gpg;gJ vj;jifa capupypf; fhuzpfshy; cz;lhFk;

  jifg;G epiyikfspd; fPohFk;?

*fy KjYUnkd;rt;Tfspy; epuk;ghj nfhOg;gkpyq;fspd; tpfpjk; mjpfupj;jy;.........................

*Gy; ,iyfs; Foha;fs;Nghy RUz;L nfhs;tJ..................................................................................

*fy KjYUtpy; nty;yq;fs; Nghd;w fiuaq;fspdsT mjpfupj;jy;..........................................

(v) ePu; gw;whf;Fiwthd re;ju;g;gq;fspy; fhtw;fyq;fspypUe;J K + fis ntspNaw;Wk; jhtutsu;r;rpr;

  rPuhf;fp ahJ?

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

(vi) gPilfs;> Nehahf;fpfs; Nghd;wit njhw;Wtijj; njhlu;e;J jhtuq;fspy; cUthf;fg;gLk;

  ,urhadg; gjhu;j;jq;fs; ,uz;bidf; Fwpg;gpLf.

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

(C) (i) (a) Nkyzp ,ioaq;fsJ miktplk; ahJ?

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

(b) Nkyzp ,ioaq;fsJ gpujhd njhopy;fs; %d;wpidf; Fwpg;gpLf.

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

(c) kdpjdJ tha;f;FopAs;shd td;$l;Lj; jirahyhd fl;likg;G ahJ?

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

(ii) ,iug;igr; rhw;wpd; %yk; ,iug;igg; gly; NrjKWtijj; jLf;Fk; tifapyhd ,irthf;fq;fs;

  %d;wpidf; Fwpg;gpLf.

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

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

.................................................................................................................................................................
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(iii) nfhOg;Gr; rkpghl;L tpisTfs; ghw;fyd;fSs; mfj;JwpQ;rg;gLtJ ve;j tbtj;jpy;?

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

(iv) (a)  <uw; Flhg;Nghypfs; vd;git ahit?

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

(b)  Flhg;NghypfSs; Nghrizg; gjhu;j;jq;fs; cau;nrwptpy; fhzg;gLtjw;fhd fhuzk; ahJ?

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

(v)  kdpj clypw;F ,d;wpaikahj Nghrizg; gjhu;j;jq;fs; ,uz;bidf; Fwpg;gpLf.

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

(vi) (a) cl;Rthr tsp %f;Ff; fhy;thA+lhfr; nry;ifapy; eilngWk; epfo;Tfs; ,uz;bidf;

Fwpg;gpLf.

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

(b) Fuy;tisapdJ Rthrj; njhopw;ghL xd;wpidf; Fwpg;gpLf.

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

03. (A) (i) (a)  gpwnghUnsjpup Mf;fypy; rk;ge;jg;gLk; fyq;fspd; nghUl;L ,uz;L cjhuzq;fisf;

   Fwpg;gpLf.

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

(b) gpwnghUnsjpup Mf;fpfshfj; njhopw;glj;jf;f %d;W gpujhd nghUs;fisf; Fwpg;gpLf.

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

(ii) (a)  gpd;tUk; tpisTf;Fupa epzePu;f; Fopaq;fspd; njhopy; xt;nthd;wpidf; Fwpg;gpLf.

*fy er;Rf;Fupa T fyq;fs;: ....................................................................................................................

*gpsh];khf; fyq;fs; :.........................................................................................................................

(b)  tpisTf;Fupa fyq;fl;Fk; Qhgff; fyq;fl;Fk; ,ilapyhd NtWghLfs; ,uz;bidf;

Fwpg;gpLf.

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

(iii)  %isa miwfs; vd;git ahit?

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

(iv) Kisaj;jpdJ gpd; %isapypUe;J cUthFk; %isj; jz;bw;Fupa gFjp xd;iwf; Fwpg;gpLf.

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

(v) jhf;f mOj;jj;jpw;Fupa %d;W fl;lq;fisAk; Fwpg;gpl;L> mt; xt;nthU fl;lj;jpYk; KjYU

  nkd;rt;tpYs;s mad; fhy;tha;fspy; eilngWk; gpujhd khw;wk; xt;nthd;wpidAk; Fwpg;gpLf.

         fl;lk;                                        khw;wk;

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

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

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

(vi) jpUg;g XNkhd; vd;gJ ahJ?

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



(B) (i)  xl;rprd; Fiwe;j FUjpia Kisaj;jpypUe;J #y;tpj;jfj;Jf;F nfhz;Lnry;Yk; FUjpf;

 fyd; ahJ?

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

(ii) gpd;tUk; epfo;Tfl;F fhuzkhd jw;fhypf fu;g;gj;jil Kiw xt;nthd;iwf; Fwpg;gpLf.

* fUg;ig mfj;Njhiy nky;ypajhf;fp cl;gjpj;jiyj; jLj;jy;: ...........................................................

* fUg;igf; fOj;Jr; rPjj;ijj; jbf;fr; nra;J tpe;Jf;fsJ Eioitj; jLj;jy;: ...........................

(iii) (a) kyl;Lj;jd;ik vd;gJ ahJ?

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

(b) kyl;Lj; jd;ikiaj; jtpu;j;Jf;; nfhs;Sk; tifapy; eilKiwg;gLj;jg;gLk; cjtptop

  ,dg;ngUf;f El;gq;fs; ,uz;bidf; Fwpg;gpLf.

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

(iv) (a)  jir ,ioaq;fspd; rpwg;gpay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

(b)  jirg;ghj;J vd;gJ ahJ?

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

(v) jirr; RUf;fj;jpd; NghJ tOf;fy; ,iof;nfhs;iff; fpzq;f eilngWk; gbKiw xd;W

gpd;tUk; cUtpy; jug;gl;Ls;sJ.

(a) Nkw;gb cUtpy; jug;gl;l A,  B fl;likg;Gf;fisg; ngaupLf.

A ..................................................                   B...............................................................

(b) NkNy (v) (a) ,y; Fwpg;gpl;l fl;likg;Gg; gFjpAld; ,izaj;jf;f %yf;$Wfs; ,uz;bidf;

  Fwpg;gpLf.

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

(c) tOf;fy; ,iof;nfhs;iff; fpzq;f jirr; RUf;fj;jpy; gq;Fnfhs;Sk; mad; ahJ?

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

(C) (i)  gpwg;Gupikapay; gupNrhjidfs; njhlu;ghf nkd;lypdhy; gad;gLj;jg;gl;l Njhl;lg; gl;lhzpj;

jhtuj;jpy; fhzg;gl;l tpUk;gj;jf;f ,ay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

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

(ii)  ,uz;L ,ay;Gfspd; nghUl;L ,juEf epiyapyhd mq;fpfs; ,uz;bw;fpilapyhd fyg;Gg;

   gpwg;gpd; %yk; Njhd;Wk; vr;rq;fSs; ,uz;L ,ay;Gfspd; nghUl;Lkhd rkEfepiyapyhd

   mq;fpfs; cUthtjw;fhd epfo;jfT ahJ?

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

AB
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(iii)  nkd;lypdhy; Kd;itf;fg;gl;l RahjPd jd;taj;j njhFg;G tpjp jw;fhy mwptpdbg;gilapy;

   toq;fj;jf;f ,uz;L re;ju;g;gq;fisf; Fwpg;gpLf.

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

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

(iv) gpwg;Gupik mikg;Gfs; Yy Bb Rr  ck; yy Bb rr  ck; nfhz;l ngw;Nwhu;j; jhtuq;fis fyg;Gg;

  gpwg;Gr; nra;tjd; %yk; Njhd;Wk; vr;rq;fSs; yy Bb Rr  gpwg;Gupikaikg;Gila jhtuq;fs;

  cUthtjw;fhd epfo;jfT ahJ>?

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

(v) (a)  mupthSUf; FUjpr;Nrhif cila xUtuJ `PNkhFNshgpd; %yf;$W mrhjhuz

tbtj;ijf; nfhz;bUg;gjw;fhd fhuzk; ahJ?

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

(b)   mupthSU FUjpr;Nrhif cila xUtuJ FUjpapy; mtjhdpf;fj;jf;f NtWghnlhd;wpidf;

Fwpg;gpLf.

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

4. (A)  (i) (a)  ,AfupNahl;lhf; fyq;fspy;> fUtpdpwg; nghUl;rpWtiy vd;gjdhy; mwpag;gLtJ

ahJ?

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

(b)   fUtpdpwg; nghUl;rpWtiy fhzg;gLk; ,uz;L tbtq;fspilapyhd fl;likg;G NtWghLfs;

,uz;bidf; Fwpg;gpLf.

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

(ii) DNA apdJ gfu;g;G vd;gJ ahJ?

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

(iii) DNA apdJ gfu;g;gpy; DNA nghypkNuR Nkw;nfhs;Sk; njhopw;ghLfs; ,uz;bidf; Fwpg;gpLf.

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

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

(iv) ,AfupNahl;lhf;fsJ DNA apd; gfu;g;gpw;Fk; GNuhfupNahl;lhf;fsJ DNA apd; gfu;g;gpw;Fk;

,ilapyhd NtWghLfs; ,uz;bidf; Fwpg;gpLf.

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

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

(v) gpwg;GupikapaYf;Fupa uPjpapy; khw;wpaikf;fg;gl;l mq;fpfspdhy; cUthFk; Rfhjhu uPjpapyhd

  gpur;rpidfs; ,uz;bidf; Fwpg;gpLf.

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

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

(B)  (i) Rw;whly; $k;gfk; vd;gJ ahJ?

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

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



(ii) czTr; rq;fpypapy; Nghriz kl;lq;fspd; vz;zpf;if ehd;F my;yJ Ie;Jld; kl;Lg;

  gLj;jg; gLtjw;fhd fhuzq;fs; ,uz;bidj; jUf.

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

(iii) gpd;tUk; ,ay;Gfis mtjhdpf;ff;$ba cyfcapupdf; $l;lk; xd;wpidf; Fwpg;gpLf.

* jiukPJ epue;jukhd gdpf;fl;bg; glyj;ijf; nfhz;bUj;jy;..............................................................

* jPapw;F vjpu;g;gpay;Gila Ntu;nfhz;l kuq;fs;..................................................................................

* CrpNghd;w ,iyfisf; nfhz;l $k;GUthd kuq;fs;..................................................................

(iv) Nrw;W epyq;fspYk; rJg;G epyq;fspYk; Kw;wh epyf;fup cUthtJ vt;thW?

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

(v) fPNo jug;gl;l jhtuq;fis mtjhdpf;fj;jf;f ,yq;ifapd; #oy;njhFjpfs; xt;nthd;wp

idf; Fwpg;gpLf.

(a) Terminalia chebula: ....................................................................................................

(b) Dipterocarpus zeylanicus: .................................................................................................................

(c) Cassia auriculata : ................................................................................................................................

(vi)  gpd;tUk; nre;juTj; njhFjpfspd; nghUl;lhd tpyq;F cjhuzk; xt;nthd;iwf; Fwpg;gpLf.

  nre;juTj; njhFjp                                   tpyq;F

* mope;Jtpl;l (EX)                    ..........................................................................

* Mgj;jpw;fpyf;fhfpa (EN)              ..........................................................................

*  ,aw;ifapy; mope;Jtpl;l (EW)         ..........................................................................

(C) (i) (a)  kz;zpy; mtjhdpf;fj;jf;f gpujhd ,AfupNahl;lh Ez;zq;fpf; $l;lq;fs; ,uz;bidf;

Fwpg;gpLf.

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

(b) jiuapy; Mokhfr; nry;Yk;NghJ Ez;zq;fpfspd; vz;zpf;if tpiuthff; Fiwtjd;

fhuzk; ahJ?

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

(ii)  fPNo jug;gl;bUg;gJ ,aw;ifapy; fhgdpdJ Row;rpiaf; Fwpf;Fk; gha;r;rw; Nfhl;Lg;glkhFk;.

tspkz;ly CO
2

jhtuq;fSs;shd

Nrjdg; nghUs;fs;

Rtl;L vupnghUl;fs;

tpyq;FfSs;shd

Nrjdg; nghUs;fs;

,we;j jhtuq;fs;> tpyq;Ff

Ss;shd Nrjdg; nghUs;fs;

A

B

C

DE

C

B
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(a) Nkw;gb fhgd; tl;lj;jpy; A, B, C, D, E Mfpa epfo;Tfisg; ngaupLf.

A....................................................................................            B.......................................................................................

C.....................................................................................            D.......................................................................................

E.....................................................................................

(b) Nkw;gb fl;lq;fSs; G+Nfhs ntg;gkhjypy; gq;fspg;Gr; nra;gtw;iwf; Fwpg;gpLf.

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

(c) NkNy Fwpg;gpl;l nraw;ghl;bd; ghjpg;igf; Fiwj;Jf; nfhs;tjw;fhf eilKiwg;gLj;jg;gLk;

   ru;tNjr tiuNtL ahJ?

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

(iii) (a) nlq;F kw;Wk; ahidf;fhy; Neha;fisf; fl;Lg;gLj;jj; jf;f ngsjpf Kiwfs; ,uz;bidf;

     Fwpg;gpLf.

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

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

(b) epiwTlyp ahidf;fhy; Neha;f;fhtpapy; mtjhdpf;fj;jf;f cUttpay; rpwg;gpay;G xd;wpidf;

Fwpg;gpLf.

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

(c) Esk;Gfis mopf;fg; gad;gLj;jj;jf;f mfeQ;Rfis cUthf;Fk; gf;wPupa ,dk; xd;wpidg ;

ngaupLf.

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

(iv) gjpitj;jy;> xl;Ljy;> ntl;Lj; Jz;lq;fisg; gad;gLj;Jjy; Mfpa gjpaKiwapyhd

  ,dg;ngUf;f Kiwfisg; gad;gLj;jp ehw;Wf;fisg; ngw;Wf; nfhs;sf;$ba> nghypjPd;

  $lhuq;fspy; ntw;wpfukhf tsu;f;fj;jf;f myq;fhuj; jhtuk; xd;wpidg; ngaupLf.

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

(v) gpd;tUk; czT ew;fhg;G Kiwfspy; gad;gLj;jg;gLk; gpujhd mbg;gilj; jj;Jtk;

  xt;nthd;wpidf; Fwpg;gpLf.

* cg;gpl;L cyu;j;Jjy; :......................................................................................................................

* fjpu;tPry;fisg; gad;gLj;Jjy; :...............................................................................................................

(vi) (a)  fyg;gpupT njhlu;ghf jz;Lf;fyq;fspd; tpNrl ,ay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

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

(b) Kjpu;e;j jz;Lf; fyq;fspd; kUj;Jtg; gad;ghLfs; ,uz;bidf; Fwpg;gpLf.

..............................................................................................................................................................
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                           gFjp A - mikg;Gf; fl;Liu

01.(A) (i) ,aw;if tsq;fsJ kpifEfu;T fhuzkhf cUthfpAs;s gpujhd Rw;whly; gpur;rpidfs;

,uz;bidf; Fwpg;gpLf.

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

(ii)  mDNrgk; vd;gJ ahJ?

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

(iii) Gtpapy; capupdJ epiyngWiff;F ,d;wpaikahj ePupdJ gpujhd ,ay;Gfs; ,uz;bidf;

   Fwpg;gpLf.

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

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

(iv) fPNo jug;gl;Ls;s nghyprf;fiul;Lf;fspd; Mf;f myFfisf; Fwpg;gpLf.

*,dpAypd; :..........................................................................................................................................

* ngf;wpd; :............................................................................................................................................

(v) mikNyrpdJ njhopw;ghl;il vLj;Jf; fhl;Ltjw;fhd Ma;T$lg; gupNrhjidapdJ mtjhdq;

   fs; tUkhW.

(a) jputClfj;jpy; khg;nghUspd; kPJ mikNyR njhopw;gLtjdhy; cUthFk; tpisT ahJ?

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

(b) gpd;tUk; mtjhdq;fSf;fhd fhuzq;fs; xt;nthd;wpidf; Fwpg;gpLf.

*15 epkplq;fspy; fUePy epwk; Njhd;wpaik ....................................................................................

*35 epkplq;fspy; kQ;rl;fgpy epwk; Njhd;wpaik ....................................................................................

(c) Nkw;gb gupNrhjidapy; gad;gLj;jg;gl;l fyit ePu;j;njhl;bapy; itj;J ntg;gg;gLj;jg;

  gLtjw;fhd fhuzk; ahJ?

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

(d) Nkw;gb gupNrhjidapy; ,urhadj; jhf;fj;Jf;Ff; fhuzkhd NghJk; ,urhad khw;wj;Jf;F

  cl;glhj Nru;it ahJ?

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

(B) (i) ,iynrhNrhkpDs; fhzg;gLk; nehjpa tif ahJ?

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

(ii) ,iynrhNrhk;fshy; Nkw;nfhs;sg;gLk; njhopw;ghLfs; ,uz;bidf; Fwpg;gpLf.

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

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

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

nrythfpa fhytsT

epkplq;fspy;

mtjhdpj;j epwk;

5

fUePyk;

15 25 35 45

fUePyk;  ePyk; kQ;rl;fgpyk; kQ;rl;fgpyk;

* Rw;whly; khriljy; * capu;g;gy;tifik ,og;G * ghiytdkhjy;       ahjhapDk; x 2

* mq;fpfspy; eilngWk; rfy ,urhadj; jhf;fq;fSk; x 1

* epak fiug;ghdhfj; njhopw;gLjy; * gpizTf;Fupa elj;ij  * ntg;gepiyiar; rPuhf;F

  kpay;G  * ciwAk;NghJ tpuptilAk; ,ay;G                         ahjhapDk; x 2

* gpuf;NuhR

* fyf;upANuhdpf; fkpyk;                                  ahjhapDk; x 2

*  Nkhy;NuhR                                                                                                                               x 1

*  khg;nghUs; fhzg;gLjy;

*  fiurypy; khg;nghUs; ,y;yhkyhjy;    x 2

*  mikNyR                                                                x 1

*  ePu;g;gFg;G nehjpaq;fs;                                                                x 1

* jpd;Fopar; nraw;ghl;bdhy; ngw;Wf;nfhs;sLk; czTj; Jzpf;iffis rkpghlilar; nra;jy;

* Gwf;Fopakhjy; %yk; kPjpfis ntspNaw;wy; * jw;rkpghl;bd;%yk; fy,wj;jYf;F Vw;ghL

  nra;jy; * nraypoe;j Gd;dq;fq;fis rkpghlilar; nra;jy;            ahjhapDk; x 2
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*  jhf;fk; eilngWk; fhyg;gFjpapy; ntg;gepiyia khwhJ NgZtjw;F                  x 1



(iii) ,iokzpj; jhaj;jpYk; gr;iraTUkzpapdJ gQ;rizapYk; fhzg;gLk; nghJthd

fl;likg;nghd;iwf; Fwpg;gpLf.

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

(iv) gpd;tUk; ,lq;fspy; eilngWk; ATP Mf;fr; nraw;ghLfs; vt;thW Fwpg;gplg;gLk;?

* ,iokzpj; jhak; : ...................................................................................................................................

* gr;iraTUkzpapdJ ijynfhapl;L nkd;rt;T kPJ:............................................................................

(v)  fPNo jug;gl;bUg;gJ Saccharomyces ,Ds; eilngWk; xU capupurhadr; nraw;ghlhFk;.

(a) NkNy cUtpy; Fwpg;gplg;gl;Ls;s C, D, E, F Mfpa Nru;itfisg; ngaupLf.

C........................................................................................             D ..........................................................................................

E.........................................................................................             F ..........................................................................................

(b) NkNy jug;gl;l cUtpy; gb 2 fymDNrgj;jpy; Kf;fpakhf miktJ vt;thW?

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

(c) NkNy jug;gl;l nraw;ghl;by; cUthFk; <w;W tpisTnghUspdJ nghUshjhug; gad;ghLfs;

  ,uz;bidf; Fwpg;gpLf.

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

(C) (i)  (a)  ,yhkhu;f; jdJ nfhs;ifia tpsf;Ftjw;fhfg; gad;gLj;jpa jj;Jtq;fs; ,uz;bidf;

  Fwpg;gpLf.

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

(b)  ghFghl;L tpQ;Qhdk; vd;gjdhy; fUjg;gLtJ ahJ?

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

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

(ii)  (a)  Kjy;%yTapu;f; fyj;Js; fhzg;gl;l jiyKiwAupikg; gjhu;j;jj;ijg; ngaupLf.

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

(b)  Kjy;%yTapu;f; fyk; fhz;gpf;Fk; capu;g;gz;Gfs; ,uz;ilf ; Fwpg;gpLf.

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

(iii) (a) tpyq;Ffspd; $u;g;G eilngw;wjhff; fUjg;gLk; fy;gq;fisf; Fwpg;gpLf.

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

(b) gpd;tUk; fl;likg;Gf;fspd; gpujhd njhopy; xt;nthd;iwf; Fwpg;gpLf.

* Nghypg; ghjk;.: ......................................................................................................................................

* Foha;g; ghjk;.: ......................................................................................................................................

(iv) fzk; mndyplhtpw;F jdpj;Jtkhd fl;likg;gpay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

gb
gb

FSf;NfhR igUNtw;W

* tl;l DNA * 70 S  ,iugNrhk;                                                                                                     x 1

* mbg;gil ngh];nghupNyw;wk;.

* xsp ngh];nghupNyw;wk;.          x 2

* CO
2 * mrw;wy;bi`l;

* NAD+ * NADH x 4

* NAD+ ,dhy; vy;iyg; gLj;jg;gLtijj; jLj;jy;                                                                    x 1

* mw;fNfhy; / mw;fNfhy; ghdq;fsJ jahupg;G *  Nghwizg; nghUl;fsJ cw;gj;jp     x 1

* ghtpg;G ghtpg;gpd;ik *  ngw;w ,ay;GfsJ jiyKiwAupik                       x 2

* mq;fpfsJ milahsg;gLj;Jif> tpgupg;G> ghFghL> ngauPL njhlu;ghd tpQ;Qhd G+u;tf;

 fw;if                                                                                                                                         x 1

* RNA ,iuNghepAfpspf;fkpyk;                                                                                                      x 2

* nehjpaq;fshy; Cf;Ftpf;fg;gLk; jhf;fq;fs; / * tsu;r;rp  /* gfu;g;giljy; / * $u;g;G         x 2

* GnuhnwNuhNrhapf; * gdNuhNrhapf;                                                                                        x 2

* ,lg;ngau;r;rp  / czit cs;nsLj;jy;

* ,lg;ngau;r;rp  / Nghriz  / Rthrk;                                                      x 2
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* fl;Lr;Nrzk; / * gughjq;fs; / * rpypu;Kl;fs;                            ahjhapDk;  2



(v) (a) gpd;tUk; ,ay;Gfs; xt;nthd;iwAk; nfhz;l jhtur;rhjp xt;nthd;iwg; ngaupLf.

           ,ay;G                                       jhtur; rhjp

a. ,Ughy; Gzupj; jhtuj;ijf; nfhz;bUj;jy;       ...........................................................

b. Kg;ghj;Js;s G+f;fisf; nfhz;bUj;jy;           ...........................................................

c. ,ioKjy; cUthjy;                         ...........................................................

d. rpwFfs; Nghd;w fl;likg;Gf;fs; ,uz;L nfhz;l

  goq;fisf; nfhz;bUj;jy;                      ...........................................................

02. (A) (i) ,iytha; vd;gJ ahJ?

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

(ii) (a) ,iytha; jpwj;jiyAk; %LjiyAk; tpsf;Fk; fUJNfhs; ahJ?

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

(b) NkNy (ii) (a) ,y; Fwpg;gpl;l fUJNfhSf;F ,zq;f ,iytha; jpwj;jYf;fhd gbKiwfis

  jUf.

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

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

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

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

(iii) Rhoeo (Tradescantia) Nkw;Nwhy; cup fyq;fsJ fiua mOj;jj;ijj; Jzptjw;fhd gupNrhjidj;

  juTfspw;fpzq;f tiuag;gl;l tiuGk; Rf;FNuhR fiury;fsJ fiuamOj;jq;fisf; nfhz;l

 ml;ltizAk; jug;gl;Ls;sd.

(a) NkNy jug;gl;l tiugpy; X, Y mr;Rf;fspyhdtw;iwj; jUf.

X...........................................................................................     Y.....................................................................................

(b) ,g; gupNrhjidapy; cUthf;fg;gLk; vLNfhs; ahJ?

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

Rf;FNuhR fiury;fsJ

%yu;r;nrwpT mol/dm-3

fiuamOj;jk;

kPa

0.1 -260

0.2

0.3

0.4

0.5

0.6

-540

-820

-1120

-1450

-1800

x

Y

* Nephrolepis

* Cocos

* Pogonatum

* Dipterocarpus

* jhtuj; jz;LfspYk; ,iyfspYk; Nkw;NwhypYs;s jpwe;J %lf;$ba JisahFk;.       x 1

* K+  mad; gk;gpf; fUJNfhs;                                                                                                    x 1

* gfw;fhyg;gFjpapy; maypYs;s Nkw;Nwhy; fyq;fspypUe;J fhtw;fyq;fSs;  K+  mad;fs;

 capu;g;ghf mirjy;. * fhtw;fyq;fSs; fiuamOj;jk; mjpfupj;J ePuOj;jk; Fiwtiljy;

* maypYs;s Nkw;Nwhy; fyq;fspypUe;J fhtw;fyq;fSs; ePu; gpurhuzj;jpd; %yk;mirjy;

* fhtw;fyq;fsJ tPf;fk; (tPf;fmKf;fk;) mjpfupj;J ,iytha;fs; jpwj;jy;                       x 4

* Rf;FNuhR fiury;fsJ %yu;r;nrwpTfs; * KjYUr; RUf;fkile;j fyq;fsJ %  x 2

* 50 % KjYUr;RUf;fepiyapy; ,ioaj;jpd; fyq;fs; KjYUr;RUf;f njhlf;fepiyapy;

 fhzg;gLgit                                                                                                                           x 1
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x 4



(c) Nkw;gb juTfSf;fpzq;f  Rhoeo (Tradescantia) Nkw;Nwhy; cup fyq;fsJ fiua mOj;jk;

ahJ?

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

(d) Nkw;gb gupNrhjidapy; Rhoeo (Tradescantia) Nkw;Nwhy; cup nfhz;l ngw;wpf; fpz;zq;fs;

   %b itj;jpUf;fg; gLtjw;fhd fhuzk; ahJ?

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

(B) (i) (a) kz; fiurypypUe;J Ntu; kapu;f; fyq;fSs; ePu; nry;Yk; gpujhd Kiw ahJ?

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

(b) ,iyeLtpioaf; fyq;fspDhlhf ePu; flj;jg;gLk; ghijfisf; Fwpg;gpLf.

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

(ii) jhtu NtupdJ mfj;Njhypdhy; Nkw;nfhs;sg;gLk; njhopy;fs; ,uz;bidf; Fwpg;gpLf.

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

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

(iii) jhtuq;fsJ jifg;G vd;gjdhy; fUjg;gLtJ ahJ?

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

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

(iv) jhtuq;fs; gpd;tUk; Jyq;fy;fisf; fhz;gpg;gJ vj;jifa capupypf; fhuzpfshy; cz;lhFk;

  jifg;G epiyikfspd; fPohFk;?

*fy KjYUnkd;rt;Tfspy; epuk;ghj nfhOg;gkpyq;fspd; tpfpjk; mjpfupj;jy;.........................

*Gy; ,iyfs; Foha;fs;Nghy RUz;L nfhs;tJ..................................................................................

*fy KjYUtpy; nty;yq;fs; Nghd;w fiuaq;fspdsT mjpfupj;jy;..........................................

(v) ePu; gw;whf;Fiwthd re;ju;g;gq;fspy; fhtw;fyq;fspypUe;J K + fis ntspNaw;Wk; jhtutsu;r;rpr;

  rPuhf;fp ahJ?

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

(vi) gPilfs;> Nehahf;fpfs; Nghd;wit njhw;Wtijj; njhlu;e;J jhtuq;fspy; cUthf;fg;gLk;

  ,urhadg; gjhu;j;jq;fs; ,uz;bidf; Fwpg;gpLf.

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

(C) (i) (a) Nkyzp ,ioaq;fsJ miktplk; ahJ?

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

(b) Nkyzp ,ioaq;fsJ gpujhd njhopy;fs; %d;wpidf; Fwpg;gpLf.

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

(c) kdpjdJ tha;f;FopAs;shd td;$l;Lj; jirahyhd fl;likg;G ahJ?

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

(ii) ,iug;igr; rhw;wpd; %yk; ,iug;igg; gly; NrjKWtijj; jLf;Fk; tifapyhd ,irthf;fq;fs;

  %d;wpidf; Fwpg;gpLf.

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

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

*  - 1120 Kpa                                                                                                                              x 1

* ePu; Mtpahjiy jLj;jy; / Rf;FNuhR fiury;fsJ nrwpTfs; NtWgLtij jLj;jy;

* gpurhuzk; (%yk;)                                                          x 1

* mNghgpsh];l; ghij *  rpk;gpsh];l; ghij *  nkd;rt;TfSf;Ff; FWf;fhd ghij    x 3

* Ntz;lg;glhj gjhu;j;jq;fSk; er;Rg;gjhu;;j;jq;fSk; fhio miltijj; jLj;jy;

*  fho;f;fyDs; Nru;e;j fiuaq;fs; kz;fiuriy miltijj; jLj;jy;             x 2

*  jhtuq;fsJ tsu;r;rp ,dg;ngUf;fk; epiyngWif vd;gdtw;wpy; Rw;whly; fhuzpfs; Vw;gLj;Jk;

  jPq;F gaf;Fk; tpisTfs;                                                    x 1

*Fspu;j;jifg;G

*tul;rpj;; jifg;G

*Fspu;j;jifg;G        x 3

* ABA / mg;rprpf; fkpyk;                                                                                                             x 1

* gPNdhy; Nru;itfs;  /  gpNstndhapl;Lf;fs; * er;Rg; gjhu;j;jq;fs; *  nehjpaq;fs;       x 2

* mq;fq;fsJ ntspg;Gw my;yJ cl;Gwkhd RahjPd Nkw;gug;Gf;fs;                                 x 1

* ghJfhg;G * mfj;JwpQ;ry; *  Ruj;jy;                                                                                  x 3

* ehf;F                                                                                                                                       x 1
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* nraw;ghlw;w epiyapy; nehjpaq;fs; Ruf;fg;gLjy; * rPjk; Ruf;fg;gly;  *  %d;W ehl;fSf;nfhU

  jlit (fyg;gpuptpd; %yk;) Gjpa fyg;gilfs; Nru;f;fg;gLjy;                                       x 3

x 1
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(iii) nfhOg;Gr; rkpghl;L tpisTfs; ghw;fyd;fSs; mfj;JwpQ;rg;gLtJ ve;j tbtj;jpy;?

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

(iv) (a)  <uw; Flhg;Nghypfs; vd;git ahit?

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

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

(b)  Flhg;NghypfSs; Nghrizg; gjhu;j;jq;fs; cau;nrwptpy; fhzg;gLtjw;fhd fhuzk; ahJ?

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

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

(v)  kdpj clypw;F ,d;wpaikahj Nghrizg; gjhu;j;jq;fs; ,uz;bidf; Fwpg;gpLf.

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

(vi) (a) cl;Rthr tsp %f;Ff; fhy;thA+lhfr; nry;ifapy; eilngWk; epfo;Tfs; ,uz;bidf;

Fwpg;gpLf.

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

(b) Fuy;tisapdJ Rthrj; njhopw;ghL xd;wpidf; Fwpg;gpLf.

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

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

03. (A) (i) (a)  gpwnghUnsjpup Mf;fypy; rk;ge;jg;gLk; fyq;fspd; nghUl;L ,uz;L cjhuzq;fisf;

   Fwpg;gpLf.

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

(b) gpwnghUnsjpup Mf;fpfshfj; njhopw;glj;jf;f %d;W gpujhd nghUs;fisf; Fwpg;gpLf.

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

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

(ii) (a)  gpd;tUk; tpisTf;Fupa epzePu;f; Fopaq;fspd; njhopy; xt;nthd;wpidf; Fwpg;gpLf.

*fy er;Rf;Fupa T fyq;fs;: ....................................................................................................................

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

*gpsh];khf; fyq;fs; :.........................................................................................................................

(b)  tpisTf;Fupa fyq;fl;Fk; Qhgff; fyq;fl;Fk; ,ilapyhd NtWghLfs; ,uz;bidf;

Fwpg;gpLf.

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

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

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

(iii)  %isa miwfs; vd;git ahit?

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

(iv) Kisaj;jpdJ gpd; %isapypUe;J cUthFk; %isj; jz;bw;Fupa gFjp xd;iwf; Fwpg;gpLf.

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

(v) jhf;f mOj;jj;jpw;Fupa %d;W fl;lq;fisAk; Fwpg;gpl;L> mt; xt;nthU fl;lj;jpYk; KjYU

* ifNyhikf;Nuhd;fshf                                                       x 1

* (<uw; rpWNrhizfSs;shd) <uw;Fopa epuy; Nrhbfspilapyhd epiwtw;w Rtu;nfhz;l

  FUjpf;fyd;fs;                                                               x 1

* rpWNrhizapil ehb rpWNrhizapil ehsq;fspDhlhf Flhg;Nghypfl;F FUjp tpepNah

  fpf;fg;gLfpd;wik                                                                    x 1

* mj;jpahtrpa mkpNdhtkpyq;fs; * mj;jpahtrpa nfhOg;gkpyq;fs; * tpw;wkpd;fs;    x 3

* (kapu;fspdhy;) tsptbfl;lg;gLjy; * tspntg;gkhf;fg;gLjy; * tsp <uypg;ghf;fg;gLjy; x 2

* Fuy;tisf; frpapioaq;fs; tpiwg;ghditahff; fhzg;gLfpd;wikapdhy; tsp gazpf;Fk;

  ghij jpwe;j epiyapy; Ngzg;gLfpd;wik                                       x 1

* ngUe;jpd;Fopaq;fs; * B fyq;fs;  * nld;liuwpf; (Dendritic) fyq;fs;                            x 2

*ituRf;fspd; Gujq;fs;*gf;wPupahf;fspd; eQ;Rfs; *gf;wPupa fyr;Rtu;g;gFjpfs; / gprpu;fsJ ,urh

adq;fs; *nghUj;jkw;w FUjpf; fyq;fs;  *khw;wp elg;gl;l ,ioaq;fsJ fl;likg;Gfs;  x 3

                                             *er;Rg; Gujq;fisg; gad;gLj;jp njhw;Wz;l fyq;fis Neubahff;

nfhy;Yjy;

* gpwnghUnsjpupfis cUthf;fpr; Ruj;jy;                                        x 2

* tpisTf;Fupa fyq;fs; FWfpa MAl;fhyj;Jf;Fupait Qhgff; fyq;fs; ePz;l MAl;fhyq;

nfhz;lit * tpisTf;Fupa fyq;fs; Kjyhd epu;g;gPldj; Jyq;fYf;Fupait Qhgff; fyq;fs;

Jizahd epu;g;gPldj; Jyq;fYf;Fupait                                        x 2

*  %isapd; ikaf;fhy;thapdhy; cUthf;fg;gl;l xOq;fw;w Fopfs;                 x 1

* tNuhypapd; ghyk; / ePs;tisa ikatpioak;                                   x 1



nkd;rt;tpYs;s mad; fhy;tha;fspy; eilngWk; gpujhd khw;wk; xt;nthd;wpidAk; Fwpg;gpLf.

     fl;lk;                                khw;wk;

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

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

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

(vi) jpUg;g XNkhd; vd;gJ ahJ?

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

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

(B) (i)  xl;rprd; Fiwe;j FUjpia Kisaj;jpypUe;J #y;tpj;jfj;Jf;F nfhz;Lnry;Yk; FUjpf;

 fyd; ahJ?

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

(ii) gpd;tUk; epfo;Tfl;F fhuzkhd jw;fhypf fu;g;gj;jil Kiw xt;nthd;iwf; Fwpg;gpLf.

* fUg;ig mfj;Njhiy nky;ypajhf;fp cl;gjpj;jiyj; jLj;jy;: ...........................................................

* fUg;igf; fOj;Jr; rPjj;ijj; jbf;fr; nra;J tpe;Jf;fsJ Eioitj; jLj;jy;: ...........................

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

(iii) (a) kyl;Lj;jd;ik vd;gJ ahJ?

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

(b) kyl;Lj; jd;ikiaj; jtpu;j;Jf;; nfhs;Sk; tifapy; eilKiwg;gLj;jg;gLk; cjtptop

  ,dg;ngUf;f El;gq;fs; ,uz;bidf; Fwpg;gpLf.

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

(iv) (a)  jir ,ioaq;fspd; rpwg;gpay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

(b)  jirg;ghj;J vd;gJ ahJ?

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

(v) jirr; RUf;fj;jpd; NghJ tOf;fy; ,iof;nfhs;iff; fpzq;f eilngWk; gbKiw xd;W

gpd;tUk; cUtpy; jug;gl;Ls;sJ.

(a) Nkw;gb cUtpy; jug;gl;l A,  B fl;likg;Gf;fisg; ngaupLf.

A ..................................................                   B...............................................................

(b) NkNy (v) (a) ,y; Fwpg;gpl;l fl;likg;Gg; gFjpAld; ,izaj;jf;f %yf;$Wfs; ,uz;bidf;

  Fwpg;gpLf.

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

*KidtopT       * Nrhbak; mad; fhy;tha;fs; jpwj;jy;

*kPs; Kidthf;fk; * Na+ fhy;tha;fs; %Ljy; / ngUksT K+ fhy;tha;fs; jpwj;jy;

*mjp Kidthf;fk; * Na+fhy;tha;fs;%b K+ fhy;tha;fs; jpwe;j epiyapy; fhzg;gLjy; x 6

*guptff; fPopdpd;W tUk; ,urhad rkpf;iQfis kw;iwa mfQ;Rug;gpfis Nehf;fpr; nrYj;Jk;

XNkhd;fs;

* nfhg;G+o; ehb                                                               x 1

* Depoprovera cl;GFj;jy;

                                                                                                                                  * Depoprovera

cl;GFj;jy; / ngz;fSf;fhd tha;%y fu;g;gj;jil khj;jpiufs;                     x 2

* rpR xd;iw fu;g;gk; jupj;Jf; nfhs;Sk; Mw;wyw;w jd;ik                           x 1

*IVF /gupNrhjidf; FohAs;shd fUf;fl;ly; *ICSI  /FopaTUTs;shd tpe;J cl;GFj;jy;  x 2

* mUl;lg;gLkpay;G * RUq;Fkpay;G * ePSkpay;G * kPs;jftpay;G     ahjhapDk;          x 2

* tupj;jirf; fyj;jpyhd mLj;Jj;njhlUk; RUf;fj;Jf;Fupa myFfs; / fl;likg;Gfs;  x 1

AB

*kNahrpd;jiy *mf;wpd; / nky;ypa ,io   x 1

* ATP            * mf;wpd; ,io / mf;wpd; gpizg;Gj; jhdk;                                                        x 2
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(c) tOf;fy; ,iof;nfhs;iff; fpzq;f jirr; RUf;fj;jpy; gq;Fnfhs;Sk; mad; ahJ?

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

(C) (i)  gpwg;Gupikapay; gupNrhjidfs; njhlu;ghf nkd;lypdhy; gad;gLj;jg;gl;l Njhl;lg; gl;lhzpj;

jhtuj;jpy; fhzg;gl;l tpUk;gj;jf;f ,ay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

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

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

(ii)  ,uz;L ,ay;Gfspd; nghUl;L ,juEf epiyapyhd mq;fpfs; ,uz;bw;fpilapyhd fyg;Gg;

   gpwg;gpd; %yk; Njhd;Wk; vr;rq;fSs; ,uz;L ,ay;Gfspd; nghUl;Lkhd rkEfepiyapyhd

   mq;fpfs; cUthtjw;fhd epfo;jfT ahJ?

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

(iii)  nkd;lypdhy; Kd;itf;fg;gl;l RahjPd jd;taj;j njhFg;G tpjp jw;fhy mwptpdbg;gilapy;

   toq;fj;jf;f ,uz;L re;ju;g;gq;fisf; Fwpg;gpLf.

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

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

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

(iv) gpwg;Gupik mikg;Gfs; Yy Bb Rr  ck; yy Bb rr  ck; nfhz;l ngw;Nwhu;j; jhtuq;fis fyg;Gg;

  gpwg;Gr; nra;tjd; %yk; Njhd;Wk; vr;rq;fSs; yy Bb Rr  gpwg;Gupikaikg;Gila jhtuq;fs;

  cUthtjw;fhd epfo;jfT ahJ>?

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

(v) (a)  mupthSUf; FUjpr;Nrhif cila xUtuJ `PNkhFNshgpd; %yf;$W mrhjhuz

tbtj;ijf; nfhz;bUg;gjw;fhd fhuzk; ahJ?

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

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

(b)   mupthSU FUjpr;Nrhif cila xUtuJ FUjpapy; mtjhdpf;fj;jf;f NtWghnlhd;wpidf;

Fwpg;gpLf.

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

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

4. (A)  (i) (a)  ,AfupNahl;lhf; fyq;fspy;> fUtpdpwg; nghUl;rpWtiy vd;gjdhy; mwpag;gLtJ

ahJ?

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

(b)   fUtpdpwg; nghUl;rpWtiy fhzg;gLk; ,uz;L tbtq;fspilapyhd fl;likg;G NtWghLfs;

,uz;bidf; Fwpg;gpLf.

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

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

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

* Ca  2+                                                                                                                                              x 1

*cwo;nghUtpay;Gfs; gytw;Wldhd tu;f;fq;fs; gy fhzg;gLfpd;wik *FWfpa tho;f;if

tl;lf;fhyk; *fyg;Gg; gpwg;Gf;fspd;NghJ ngUksT vr;rq;fs; ngwg;gLfpd;wik *jhtuq;fspilapy;

Nkw;nfhs;sg;gLk; fyg;Gg;gpwg;Gf;fis KOikahff; fl;Lg;gLj;jf; $bajhapUj;jy;      x 2

* 1/4                                                                                                                                                x 1

*NtWgLk; epw%u;j;jq;fspyhd guk;giuayFfspd; nghUl;L / mikg;nghj;j epw%u;j;jq;fsy;yhj

epw%u;j;jq;fspyhd guk;giuayFfspd; nghUl;L * xNuepw%u;j;jj;jpy; Jhuthff; fhzg;gLk;

guk;giuayFfspd; nghUl;L                                                     x 2

* 1/8                                                                                                                                                x 1

*`PNkhFNshgPd;fSs; FNshgPd; cgmyfpd; nghUl;lhd FwpaPl;bid toq;Fk; guk;giuay

fpdJ tpfhu vjpUUtpdJ nraw;ghL fhuzkhf                                   x 1

*nrq;Fopaq;fs; Fiwe;jstpy; fhzg;gLjy; * mupthSUthd tise;j nrq;Fopaq;fs;

 fhzg;gLjy;                                                      ahjhapDk; x 1

* fUtpDs; fhzg;gLk; DNA Gujr; rpf;fy;                                       x 1

* ,AFNuhkw;wpd; jsu;thfTk; n`w;wNuh FNuhkw;wpd; neUf;fkhfTk; nghjpnra;ag;gl;bUf;Fk;.

* ,AFNuhkw;wpdpy; guk;giuayFfs; $LjyhfTk; n`w;wNuh FNuhkw;wpdpy; FiwthfTk;

fhzg;gLk;.                                                                                                                                   x 2
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(ii) DNA apdJ gfu;g;G vd;gJ ahJ?

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

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

(iii) DNA apdJ gfu;g;gpy; DNA nghypkNuR Nkw;nfhs;Sk; njhopw;ghLfs; ,uz;bidf; Fwpg;gpLf.

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

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

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

..........................................................................................................................................................x 3

(iv) ,AfupNahl;lhf;fsJ DNA apd; gfu;g;gpw;Fk; GNuhfupNahl;lhf;fsJ DNA apd; gfu;g;gpw;Fk;

,ilapyhd NtWghLfs; ,uz;bidf; Fwpg;gpLf.

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

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

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

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

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

(v) gpwg;GupikapaYf;Fupa uPjpapy; khw;wpaikf;fg;gl;l mq;fpfspdhy; cUthFk; Rfhjhu uPjpapyhd

  gpur;rpidfs; ,uz;bidf; Fwpg;gpLf.

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

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

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

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

..........................................................................................................................................................x 2

(B)  (i) Rw;whly; $k;gfk; vd;gJ ahJ?

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

(ii) czTr; rq;fpypapy; Nghriz kl;lq;fspd; vz;zpf;if ehd;F my;yJ Ie;Jld; kl;Lg;

  gLj;jg; gLtjw;fhd fhuzq;fs; ,uz;bidj; jUf.

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

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

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

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

(iii) gpd;tUk; ,ay;Gfis mtjhdpf;ff;$ba cyfcapupdf; $l;lk; xd;wpidf; Fwpg;gpLf.

* jiukPJ epue;jukhd gdpf;fl;bg; glyj;ijf; nfhz;bUj;jy;..............................................................

* jPapw;F vjpu;g;gpay;Gila Ntu;nfhz;l kuq;fs;..................................................................................

* CrpNghd;w ,iyfisf; nfhz;l $k;GUthd kuq;fs;..................................................................

(iv) Nrw;W epyq;fspYk; rJg;G epyq;fspYk; Kw;wh epyf;fup cUthtJ vt;thW?

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

* ,ul;ilr;rq;fpyp  DNA  %yf;$W gpujpahf;fg;gl;L ru;trkkhd ,uz;L %yf;$Wfs; cUthf;

fg;gLk; nraw;ghL.

* bxl;rp iuNgh epAfpspNahiul;Lf;fis jpUj;jkhd xOq;fpy; xd;W Nru;j;jy;. * gpioahd

Nru;f;iffis milahsg;gLj;jp GwepAfpspNaRj; njhopw;ghl;bd; %yk; mfw;wpf; nfhs;Sjy;.

*  DNA  RNA fyg;Gg; gpwg;ig milahsg;gLj;jp RNA  vOkhw;W Kjiy DNA  apdhy; gpujpapLjy;

* GNuhfupNahl;lhf;fspd; DNA %yf;$wpy; rhjhuzkhf Muk;gk; / ori xd;whff; fhzg;gLk;

mNjNtis ,AfupNahl;lhf;fspy; ,J gythff; fhzg;gLk;. * GNuhfupNahl;lhf;fspy; DNA

,d; gfu;g;G njhlu;r;rpahf eilngWk; mNjNtis ,AfupNahl;lhf;fspy; S mtj;ijapy; kl;Lk;

eilngWk;. * GNuhfupNahl;lhf;fspYk; ,AfupNahl;lhf;fspYk; DNA ,d; gfu;g;gpy; rk;ge;jg;gLk;

DNA nghypkNuR fl;likg;G uPjpapy; NtWgLk;.                                      x 2

* Ez;Zapu;f; nfhy;ypfSf;F vjpu;g;gpay;Gila guk;giuayFfsJ FWf;Ff; flj;jy;* gpwg;Gup

ikapaYf;Fupa uPjpapy; khw;wpaikf;fg;gl;l czTg; gjhu;j;jq;fsJ Efu;T / gapu;fsJ  kfue;j

kzpfs; Rthrg;ghijia miljy; xt;thikia cz;Lgz;Zk;. * gpwg;GupikapaYf;FupauPjp

apy; khw;wpaikf;fg;gl;l czTg; gjhu;j;jq;fsJ Efu;T Rfhjhug; gpur;rpidfl;F fhuzkhFk;.

* Cl;ly; rq;fpypapdJ xt;nthU Nghriz kl;lj;jpYk; (epiyg;gz;G) rf;jpapdJ 90 % tiuap

yhdJ ntg;gkhfTk; Rthrj;jpd; %yKk; ,of;fg;gLjy;. * xt;nthU Nghriz kl;lj;jpYk;

mq;fpfs; mtw;Wf;F ,ay;ghfNt fpilj;j rf;jpapYk; Fiwe;jsT rf;jpia (10 % tiuapyhdij)

mjw;fLj;j kl;lj;Jf;F flj;Jjy;                                               x 1

* #oy;njhFjp xd;wpdJ Nghrizf; fl;likg;igg; gpujpgypf;Fk; tiuG                x 1

* je;jpuh

* gul;ilf;fhLfs;

* tl$k;Gspf; fhLfs;         x 3

* Nrjdg; gjhu;j;jq;fs; gFjpglg; gpupe;joptjd; %yk;                               x 1
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(v) fPNo jug;gl;l jhtuq;fis mtjhdpf;fj;jf;f ,yq;ifapd; #oy;njhFjpfs; xt;nthd;wp

idf; Fwpg;gpLf.

(a) Terminalia chebula: .........................................................................................................................

(b) Dipterocarpus zeylanicus: ..................................................................................................................

(c) Cassia auriculata : ................................................................................................................................

(vi)  gpd;tUk; nre;juTj; njhFjpfspd; nghUl;lhd tpyq;F cjhuzk; xt;nthd;iwf; Fwpg;gpLf.

  nre;juTj; njhFjp                                   tpyq;F

* mope;Jtpl;l (EX)                    ..........................................................................

* Mgj;jpw;fpyf;fhfpa (EN)              ..........................................................................

*  ,aw;ifapy; mope;Jtpl;l (EW)         ..........................................................................

(C) (i) (a)  kz;zpy; mtjhdpf;fj;jf;f gpujhd ,AfupNahl;lh Ez;zq;fpf; $l;lq;fs; ,uz;bidf;

Fwpg;gpLf.

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

(b) jiuapy; Mokhfr; nry;Yk;NghJ Ez;zq;fpfspd; vz;zpf;if tpiuthff; Fiwtjd;

fhuzk; ahJ?

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

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

(ii)  fPNo jug;gl;bUg;gJ ,aw;ifapy; fhgdpdJ Row;rpiaf; Fwpf;Fk; gha;r;rw; Nfhl;Lg;glkhFk;.

(a) Nkw;gb fhgd; tl;lj;jpy; A, B, C, D, E Mfpa epfo;Tfisg; ngaupLf.

A....................................................................................            B.......................................................................................

C.....................................................................................            D.......................................................................................

E.....................................................................................

(b) Nkw;gb fl;lq;fSs; G+Nfhs ntg;gkhjypy; gq;fspg;Gr; nra;gtw;iwf; Fwpg;gpLf.

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

tspkz;ly CO
2

jhtuq;fSs;shd

Nrjdg; nghUs;fs;

Rtl;L vupnghUl;fs;

tpyq;FfSs;shd

Nrjdg; nghUs;fs;

,we;j jhtuq;fs;> tpyq;Ff

Ss;shd Nrjdg; nghUs;fs;

A

B

C

DE

C

B
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* jho;ehl;L <utya madkz;ly kiof;fhLfs;

* rtd;dhf;fs;

* madkz;ly Kl;Gju;f; fhLfs;                               x 3

* nlhNlh / fk;gsp knkhj;J

* ahid

* rPnry;]; ,uhl;rj Mik   x 2

* gq;fRf;fs; * Gnuhup];whf;fs; / my;fhf;fs;                                    x 2

 *jiuapy; Mokhfr; nry;Yk;NghJ Ez;zq;fpfspd; rpwg;ghd tsu;r;rpf;F Ntz;lg;gLk; xl;rprd;

xsp <uypg;G Nghd;wit Fiwe;J nry;Yjy;

* xspj;njhFg;G * Rthrk;

* ,wj;jy; * gpupe;jopif

* jfdk;
x 4

*   E x 1



(c) NkNy Fwpg;gpl;l nraw;ghl;bd; ghjpg;igf; Fiwj;Jf; nfhs;tjw;fhf eilKiwg;gLj;jg;gLk;

   ru;tNjr tiuNtL ahJ?

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

(iii) (a) nlq;F kw;Wk; ahidf;fhy; Neha;fisf; fl;Lg;gLj;jj;jf;f ngsjpf Kiwfs; ,uz;bidf;

     Fwpg;gpLf.

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

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

(b) epiwTlyp ahidf;fhy; Neha;f;fhtpapy; mtjhdpf;fj;jf;f cUttpay; rpwg;gpay;G xd;wpidf;

Fwpg;gpLf.

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

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

(c) Esk;Gfis mopf;fg; gad;gLj;jj;jf;f mfeQ;Rfis cUthf;Fk; gf;wPupa ,dk; xd;wpidg ;

ngaupLf.

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

(iv) gjpitj;jy;> xl;Ljy;> ntl;Lj; Jz;lq;fisg; gad;gLj;Jjy; Mfpa gjpaKiwapyhd

  ,dg;ngUf;f Kiwfisg; gad;gLj;jp ehw;Wf;fisg; ngw;Wf; nfhs;sf;$ba> nghypjPd;

  $lhuq;fspy; ntw;wpfukhf tsu;f;fj;jf;f myq;fhuj; jhtuk; xd;wpidg; ngaupLf.

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

(v) gpd;tUk; czT ew;fhg;G Kiwfspy; gad;gLj;jg;gLk; gpujhd mbg;gilj; jj;Jtk;

  xt;nthd;wpidf; Fwpg;gpLf.

* cg;gpl;L cyu;j;Jjy; :......................................................................................................................

* fjpu;tPry;fisg; gad;gLj;Jjy; :...............................................................................................................

(vi) (a)  fyg;gpupT njhlu;ghf jz;Lf;fyq;fspd; tpNrl ,ay;Gfs; ,uz;bidf; Fwpg;gpLf.

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

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

(b) Kjpu;e;j jz;Lf; fyq;fspd; kUj;Jtg; gad;ghLfs; ,uz;bidf; Fwpg;gpLf.

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

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

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

...............................................................................................................................................................
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* nfhNahNlh tiuNtL x 1

* Esk;Gfs; ngUFk; ,lq;fis mopj;jy;

* Rw;whly; Kfhikj;Jtk; x 1

* rpwFfspyhd euk;gu;fs; fWg;G my;yJ fgpy nrjpy; nfhz;lit * rpwFfsJ gpw;Gw Xuq;fs;

 JhupifAUthd nrjpy; nfhz;lit                                            x 1

* Bacillus thuringiensis israelensis                                                                                                                                         x 1

* Nuhrh x 1

* Ez;zq;fpfspd; tsu;r;rpiaAk; njhopw;ghl;ilAk; jLj;jy;

* Ez;zq;fpfis mopj;jy;                         x 2

* tiuaiwaw;w tifapy; ,ioAUg;gpuptpd;%yk; gpupjy;

* xg;gPl;L uPjpapy; Fiwe;j Ntfj;jpy; tpaj;jkiljy; x 2

* Nrjkile;j ,jaj;jirf; fyq;fs; Kz;zhd; euk;Gf; fyq;fs; Kjyhdtw;iw gpujpapLjy;

* FUjpg; Gw;WNehahspfsJ vd;Gkr;irf; fyq;fisg; gpujpapLjy;

* guk;giuayF rpfpr;irapd; nghUl;L / guk;giuayF tpepNahfj;jpd; nghUl;L guk;giuayFfis

khw;wp mikg;gjpy; * ghuk;gupa gpwo;Tfis milahsg;gLj;Jtjw;F x 2


