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tlkhfhz fy;tpj; jpizf;fsk; 

fy;tpg; nghJj;juhju gj;jpu (c/j)g; guPl;ir – 2017  

Kd;Ndhbg;; guPl;ir 

capupay; 
 tFg;G – 13 (2017)                                                          

Gs;spapLk; jpl;lk; 

M.C.Q   50X20 = 1000 

                           Structure  4X100 = 400 

    Essay 4X150 = 600 

                                                                                             2000/20 = 100 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
iv v iii iv i ii i ii iii ii v iii iv i i 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
iv iii ii i i ii i iii iv v v ii iii ii iv 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
ii iii ii v i ii iv ii iv i v iv iii i ii 
46 47 48 49 50 
i iii iii iv iii 

 

II A 

1A i mkpNdh mkpyk;;                         x1 

  ii     x2 

   

 

  iii                          

 ePufw;wy; 
 gpizT Fwpj;J 
 ,uz;L mkpNdh mkpyq;fis rupahf xOq;FgLj;jy;            x3 

 
  iv nful;bd;> Silk protein                         x2 

   v  C, H, O, N, P                         x1 

   v a) - khwh epiyf;fl;likg;G 
    - mupjhf tpfhukilAk; Mw;wy; 
    - iejurd; fhuj;njhlu; xOq;fpy; jfty; Nrkpg;G                     x3 

   b) DNA / RNA / guk;giu myfpd; epa+f;fpspNahiul;Lf;fspd; njhlu; xOq;F x1 

   c) UGA, UAG, UAA    x3 
                                                               

B i  - Guj ,iofshy; Mf;fg;gl;l FopaTUtpw;F cWjp toq;Fk; 
    - NjitNaw;gLk;NghJ cile;J kPz;Lk; Njhw;Wtpf;fg;gly;  x2 

 ii  - FopaTUNthl;lk; 
    - Gd;dq;fq;fis / epw%u;j;jq;fis ,lk;ngaur;nra;jy; x2 

  iii Ez;Gd;Foha;  -  upgpAypd; 
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    Ez; ,io    -  Actin   
    eLj;ju ,io  -  nful;bd;   x6 

  iv a) 9 + 0 

    b) 9 + 2                   x2 

 C i  A - FSf;Nfh];>  B - ig&Ntw;>  C  - mrw;iwy; Jizneh. A    
    D - ,yf;upf; mkpyk;                                           x4 

  ii  vijapy; mw;fNfhy;;    x1 

  iii 1  -  fy FopaTU - 2 ATP, 2NADH  

    2  -  ,iokzpj;jhak; - 2 ATP, 6NADH, 2FADH2, 4CO2  

    3  -  ,iokzpapd; cs;nkd;rt;tpd; cr;rp/KfL - 34 ATP, H2O x6 

  iv fhw;wpw;Rthrk;    -  O2   

    fhw;wpd;wpa Rthrk; -  ig&Ntw;       x1 
                        40x5/2=100 

     
2A i a) a+upf; mkpyk;    x1 

   b) Aves, Insecta, Reptelia    x3 

   c) mNkhdpah> a+upah    x2 

   d) a+upf;fkpyk;     x1 

   ii  clypy; Njhd;Wk;NghJ er;Rj;jd;ikahdJ    x1 

  iii  xd;wpizj;jy;    x1 

  iva) %sp     
   b) ePs;tisaikatpioak;   
   c) tNuhypapd; ghyk;     x3                                                       

  v 1 ,jaj;jpw;F cldb Nky;  
    khu;ngd;gpw;F gpd;dhy;    - Thymosin     

   2 g+g;ngd;nghl;bw;F Kd;  
    fPo;g;Gwkhf Mz;Fwpf;Fg;gpd;dhy;;   - Testesterone  

   3 Fuy;tis - thjdhspf;F Kd;dhy;  
    5> 6> 7 fOj;J 1k; neQ;riw Ks;nsd;G kl;l - Thyroxin  x6 

   
 B i  Fop> ghak;> vjpu;g;Gf;Fupa Kiwapy; xOq;FgLj;jg;gl;Ls;s jirfs; x1                        

  ii  FUjp fyd;fspd; cw;gj;jp / Ca> ngh];Ngw; / nfhOg;G Nrkpg;G  x1 

  iii %f;Ff;Fopia NtWgLj;j 
    czT nky;Yk;NghJ Rthrpf;f (any 1)   x1 

  iv FUjpf;fyd; cz;L    - ,y;iy 
    MNtrpd; njhFjp cz;L   - ,y;iy 
    nty;f;khdpd; fhy;tha; cz;L  - ,y;iy 
    vd;gUk;gu;/vd;Gilf;Fk; fyk; cz;L - frpapioa fyk; cz;L (any 3)  x3 

  v  tpw;wkpd; A, C, D    x3 
      

 
 C i  kdpjdpd; Nky; mtatj;jpd; vd;G fl;likg;G               x1 

  ii        a)  Gantd;gpd; jiy  b)  kzpf;fl;nld;G  c)  Miu   d)  mue;jp   x4 

  iii Njhl;gl;ilnad;gpd; fpz;zf;Fop                 x1 

  iv c, d   x2 
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  v   

                                 Kd;tisT          gpd;tisT 

 

  vi a)  Fwpj;j mDkzpf;fl;nld;G> kzpf;fl;L vd;Gfl;fpilapyhd   
    tpN\l %l;L fhuzkhf ngwg;gly;.   x1 

    b)  rupEl;gg;gpbf;F fhuzkhfpwJ    x1 

                      41x5/2=100 
                                                     (maximum 100) 

3A i  Jiztpe;Jf;Fopaq;fs;> tpe;jhF fyq;fs;> tpe;Jf;fyq;fs;  x3 

  ii  Sertoli fyq;fs;    x1 

  iii gUtkiljypd;NghJ   x1  

  iv a)  tpe;Jf;fs; ,aq;Fk; Mw;wiyAk;> fUf;fl;Lk; Mw;wiyAk; ngwy; x2 
   b)  tpijNkw;jpzpT   x1 

  v  fUf;fl;lypd;NghJ    x1 

  vi a) #yfk;> fUg;ig   x2 
   b) 3 ehl;fspd; gpd;du; NahdpklypD}lhf clypy; ,Ue;J ntspNaWk; x1 

  vii   clYf;F ntspNa Kl;ilf;Fopaq;fisAk;> tpe;JfisAk; kpf  
    mz;ikapy; itj;J fUf;fl;ly;   x2   

 Bi a)  irw;Nwhifdpd; 
   b)  xl;rpd; 
   c)  vjpyPd;                    x3 

  ii  - cl;Gwkhf Jizf;fhioAk; 
    - ntspg;Gwkhf Jiz cupaj;ijAk; 
    - Jizahd ikatpioaf;fjpiuAk; cUthf;Fk; x3 

  iii jf;if> JizNkw;gl;il   x2 

  iv jf;ifkhwpioaj;jhy; Njhd;Wk; ,ioaq;fs;   x1 

  v  - jiyaPL Fkpo;fs; Njhd;Wjy; 
    - fyq;fs; ,wj;jy; / Nru;itfs; gbjy; 
    - ePu; mfw;wg;gly; 
    - epwr;nrwpT $Ljy;    x4 

  vi        Nfhilfhy ituk;                  tre;jfhy ituk;    
    1.  fho;fyd; Fow;Nghyp rpwpa cs;splk;  ngupa cs;splk; 
    2.  mjpf ,ypf;dpd; gbT   Fiwe;j gbT 
    3.  epwr;nrwpT $l   epwr;nrwpT FiwT  x3 

 C i  - ,aw;ifapy; ,lk;ngwhj topapy; 
    - xU mq;fpapy; ,Ue;J ngw;w guk;giuayif 
     - kPsr;Nru;f;if njhopy;El;gj;jpdhy; GFj;jg;gl;l mq;fp x3                                                      

  ii  - GJikahd er;Rg;nghUs;fs; cUthjy;  

- Fly; gw;wPupahf;fs; ,lkhw;wk; 

- xt;thik    x3                  

  iii a) Erwinia      
    b) Agrobacterium 



4 
 

    c) Bacillus thuringiensis   x3 
  

      
4A i  - mq;fpfisAk; jkJ gFjpfshd ePu;> jiu> fly; rhue;j  
      #ow;njhFjpfspYk; 

     - ,tw;wpw;F ,ilapyhd #ow;njhFjpfspYk;  #ow;njhFjpr;rpf;fy;fspYk; 
    - capu; thOk; mq;fpfspw;fpilapyhd NtWghLfspd; xl;Lnkhj;jkhFk;  x3 

  ii a) #ow;njhFjp gy;tifik 
    ,dg;gy;tifik 
    gpwg;Gupikg;gy;tifik    x3 

   b) gpwg;Gupikg;gytifik    x1 

  iiia) - cUfpa ghiwf;Fok;ghyhf;fg;gl;l  
     - cf;fpukhd ghupa vupkiyr;nraw;ghl;Lld; $ba Nfhsk; x2 

   b) H2, N2, CO2, ePuhtp> Ijurd; ry;igl;L > mNkhdpah> kPNjd; x1 

  iva)  Ngu;kpad; 
   b)  fhNghdpngu]; 
   c)  fpupj;Njrpa];   x3 

  v  - Gjpa ,dq;fspw;F toptply; 
    - $u;g;G epfo toptFj;jy;   x2 

  
 Bi  a) Mf;fpukpg;G ,dq;fs; 
    b) RNjr ,dq;fs; 
   b) cs;ehl;bwFupa ,dk;   x3              

  ii a) Caretta caretta / Melursus ursinus 

   b) Mystus keletius 

   c) oecophyla smaragdina / Chloroxylon swietenia   x3 

  iiia) ,dk; mjDila ,aw;ifahd thoplj;jjpNyNa fhf;fg;gLtJld; 
    mjd; ,dg;ngUf;fj;jpw;fhd trjpAk; mspf;fg;gly;  x1 

   b) ghJfhf;fg;gl;l gpuNjrq;fs;> ruzhyaq;fs;> ghuk;gupa tPl;Lj;Njhl;lq;fs;>  

Njrpa g+q;fhf;fs;> ,aw;ifahd thoplq;fspy; ,dq;fis kPs; GFj;jy;   

 (any 2)  x2 

   c) CITES, RAMSAR, capu;gy;tifikr; rkthak;> 
    tpyq;Ffs;> jhtuq;fs; ghJfhg;G rl;lk;    x2  
  iva) md;whl tho;tpy; gad;gLtJld; nghushjhu mgptpUj;jpapy; gq;fspg;G 
   nra;tJkhd ,aw;ifahf fhzg;gLk; gjhu;j;jq;fSk; rf;jpAk;  x1 

         b) 1.  capUs;s GJg;gpf;ff;$ba tsk; 
     2.  capuw;w GJg;gpf;ff;$ba tsk; 
    3.  capuw;w kPs;rf;fug;gLj;jKbahj GJg;gpf;fKbahj tsk; x3  

 C i  Bacteria, Virus   x2 

  ii  - fisg;G 
    - ePz;lfhy Ez;Zapu; nfhy;yp ghtid 

    - ePu;g;gPldj;ijf; Fiwf;Fk; kUe;Jfs;    

    - czu;r;rpafw;wpfs;    x4 

  iii - cju Flw;RtL 
    - Rthrr;RtL 

    - rpWePu; rddpr;rtL    
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    - Njhypy; cs;s fhaq;fs; (any 3)   x3 

  iv  Neuro toxin  -  Clostridium tetani   
    Entero toxin  -  Vibrio cholera 

    Cyto toxin -  Corynebacterium diphtheriae x6 

  v a)  tPLfspNyh> ifj;njhopy;fSf;Nfh gad;gLj;jg;gl;l ePu;  x1 

   b)   - Nehahf;fp Ez;zq;fpfis mfw;wy; 
     - jpz;kf;fopTfis mfw;wy;   x4                        

                                                        50x2=100                 
fl;Liu tpdhf;fs; 

 
5.  a. 1. DNA %yf;$W ,uz;L gy;epa+f;fpspNahiul; rq;fpypfisf; nfhz;lJ. 
   2. ,J ,ul;il tpupgug;G RUis Mf;Fk; 

   3. ,t; rq;fpypfs; vjpuhd jpirfspy; nry;Yk;/rq;fpypfs; vjpu;r;rkhe;jukhdit 

   4. epa+f;fpspNahiul;Lfs; gy;epa+f;fpspNahiul; rq;fpypapy; tupirapy; xOq;fikf;fg; 

gl;bUf;Fk;. 

   5. epa+f;fpspNahiul;Lfs; %d;W gFjpfisf; nfhz;lJ. 

   6. iejurd; %yk;> 

   7. Bxl;rpiwNgh]; nty;yk;> 

   8. nghRNgw;W $l;lk; /PO4
3- 

   9. ,uz;L tifahd iejurd; %yq;fs; 

   10. gpa+wpd;fs; kw;Wk; 

   11. gpupkpBd;fs;. 

    gpa+wpd;fs; Mtd 

   12. mbdpd;> 

   13. Fthdpd;> 

    gpupkpBd;fs; Mtd 

   14. irw;Nwhrpd;> 

   15. jakpd; 

   16. mLj;Js;s epa+f;fpspNahiul;Lfs; ngh];Ngh-Bv];lh 

     gpizg;gpdhy; ,izf;fg;gl;L 

   17. nty;y nghRNgw;W KJnfYk;igj; Njhw;Wtpf;Fk;. 

   18. ,it epug;Gfpd;w %yq;fspdhy; ,izf;fg;gLk;. 

   19. mbdpd; ijkpDld;    

   20. ,uz;L H gpizg;GfspD}lhf   

   21. Fthdpd; irw;NwhrprpDld; 

   22. %d;W H gpizg;GfspD}lhf ,izf;fg;gLk;. 

   tiuglk; A gpd;tUtdtw;iwf; nfhz;bUf;fNtz;Lk;. 

    1. tpupgug;G RUs; fl;likg;G 

    2. ,uz;L> rkhe;ju epa+f;fpspNahiul; rq;fpypfs; 

    3. epug;Gfpd;w %yq;fs; Nrhbahjy; 

    4. H gpizg;G 

    5. nty;y - ngh];Ngw;W KJnfYk;G 

   23> 24. rupahd KOikahf ngauplg;gl;l tiuglk; A - 06 Gs;spfs; 

      gFjpahd ngauplg;gl;l tiuglk;     - 03 Gs;spfs; 

 

Diagrammatic Structure 

nty;y 
nghRNgw;W 

KJnfd;G 

%yr;Nrhbfs; 
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      ngauplg;glhj tiuglk;     - Gs;spfs; ,y;iy 

                               VjhtJ 19x4=76 Gs;spfs; 

   

 

  b. 1. Gujj; njhFg;gpd; nghUl;lhd ghuk;gupaj; jftiy DNA fhTk;. 

   2. (Nkw;gb jfty;) %yj;njhlnuhOq;fpy; (epa+fpspNahiul;L njhlnuhOq;fpy;) gpwg;Gupik 

gupghilahfj; jfty; fhzg;gLk;.      

   3. DNA %yf;$w;wpDila ,ul;ilr; RUs; jpwe;J nfhs;tJld; 

   4. xU gFjp gbj;jflhfr; nraw;gLk;. 

   5. m - RNA  njhFg;gpd; nghUl;L  

   6. (,J) Gujj; njhFg;gpd; nghUl;lhd (Fwpg;gLj;jg;gl;l - Kk;ikfshf jftiyf; 

nfhz;bUf;Fk;)    

   7. Nkw;gb gbKiw gpujpnaLj;jy; vdg;gLk;;. 

   8. (,J) RNA nghypkNuRtpdhy; Cf;Ftpf;fg;gLk;. 

   9. FopaTUit te;jile;j m  RNA  iuNghNrhKld; ,ize;Jnfhs;Sk;/ 

nghypNrhk;fis cUthf;Fk;. 

   10. Vida tiff;Fupa RNA f;fs; / t  RNA, r RNA / Nghd;witAk; fUtpy; 

cUthf;fg;gLk;.      

   11. ntspNawp FopaTUit milAk;. 

   12. m  RNA apid  r RNA thrpf;Fk; / mkpNdhtkpyq;fshy; Gujk; / nghypngg;ill;L 

fl;bnaOg;gg;gLtjpy; cjTk;. 

   13. t  RNA mkpNdhtkpyq;fis iuNghNrhKf;F / iuNghNrhkpd; rpwpa myFg; gFjpf;F 

fhtp tUk;. 

   14. xt;nthU t  RNA IAk; Fwpg;ghd xU mkpNdhtkpyj;ijf; fhTk;.  

   15. m  RNA  topNa iuNghNrhk; mirAk;. 

   16. m  RNA  apy; fhzg;gLk; Kk;ik %yq;fshy; Md gpwg;Gupikg; gupghilf;Fupa 

jfty;fis nkhopngau;f;Fk;.    

   17. t  RNA  apdhy; nfhz;Ltug;gLk ; jdpj;Jtkhd mkpNdhtkpyq;fshtd njhluhf 

   18. (,J) t  RNA  apYs;s vjpu;f;NfhNlhd;fspdhy; milahsg;gLj;jg;gLk;. 

   19. m  RNA  apy; fhzg;gLk; xU NfhNlhd; (AUG) nkjpNahdpDf;FupaJ. 

   20. epWj;jw;NfhNlhd; gadw;wJ    (2016 Gs;spapLk; jpl;l Last point)                                   
          VjhtJ 19x4=76 Gs;spfs; 

           

6. a. 1. tyJ tapw;Wf;Fopapd; Nkw;gFjpapy;   2. gpupnkd;wfl;Lf;F cldbf; fPohf 

 b.3. rpWNrhizfs; mWNfhztbtk; cilait. 

 4. fyq;fs; nrt;tfj;jz;k Nkyzpahy; Mf;fg;gl;it. 

 5. <uy;fyq;fs; Nrhbfshf 

 6. epuy; xoq;fpy; fhzg;gLk;. 

 7. xt;nthU rpWNrhizapd; eLtpYk; 

 8. ikaehsk; cz;L. 

 9. ikaehsj;jpw;F Miuf;Fupa Kiwapy; 

 10. <uw;fyq;fs; xOq;FgLj;jg;gl;Ls;sd. 
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 11. mLj;Js;s 

 12. fy epuy;fSf;fpilapy; 

 13. Flhg;Nghyp fhzg;gLfpwJ. 

 14. Flhg;Nghyp <uy; thapehsj;jpd; 

 15. rpWfpisapy; ,Ue;Jk; 

 16. <uy; ehbapd; 

 17. rpWfpisapy; ,Ue;Jk; toq;fg;gLk; FUjpia ngWfpwJ. 

 18. FUjpf;Flhtpy; 

 19. $gupd; fyq;fs; (Kupffer cells) fhzg;gLfpd;wd. 

 20. FlhgNghypfs; topahf 

 21. FUjp 

 22. rpWNrhizapd; 

 23. eLtpy; cs;s 

 24. ikaehsj;ij milfpwJ. 

 25. <uy;fy epuy;fspilNa 

 26. gpj;j rpWfhd; fhzg;gLfpwJ. 

 27. rpWNrhizfs; fpsprdpd; ciwapdhy; (Glisson’s capsule) #og;gl;bUf;Fk;. 

 28. fpsprdpd; ciwapy; <uy;thapy; ehsj;jpd; 

 29. rpWfpis 

 30. <uy;ehbapd;     31. rpWfpis 

 32. gpj;jf;fhd;fs; vd;gd fhzg;gLfpd;wd. 

 c. 33. FSf;Nfh]; kl;lk; rPuhf;fg;gly; 

  34. ,ypg;gpl;L cs;slf;fk; rPuhf;fg;gly; 

  35. mjpahtrpakw;w mkpNdhtkpyq;fspd; njhFg;G 

  36. er;R ePf;fy; 

  37. ntg;gr;rPuhf;fYf;F cWJizahf ntg;gcw;gj;jp 

  38. ,ypq;f XNkhd;fspd; ntspNaw;wk; 

  39. <NkhFNshgpd; cilj;jYk;> ntspNaw;wKk; 

  40. FUjpr;Nrkpg;G 

  41. tpw;wkpd; (A, D, E, K) Nrkpg;G 

  42. FUjpg;Gujj;njhFg;G 

  43. nfhy];jpNuhy; njhFg;G 

  44. a+upah cw;gj;jp 

                             (VjhtJ 38x4=152 cr;rk; 150 Gs;spfs;) 

7.  a. 1. jhtug; nghUl;fs;  2. czTj; Jfs;fs;  3. fljhrpj; jahupg;Gf;fs; Nghd;w  

   4. Nrjdj;jd;ik nfhz;l nghUl;fSk;  5. nghypj;jPd; 6. fz;zhb Nghd;w 

nghUl;fSk;  

   7. jpz;kf; fopTfshff; fUjg;gLk;. 

8. czTf; fopTfSk;  9. jhtug; nghUl;fSk; tpiuthfg;                       

10. gbapwf;fk; nra;ag;gLfpd;wd. 

11 Mdhy; gpsh];bf;  12. fz;zhb  13. fljhrpf; fopTfs;  14. mt;thwy;y.  
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 b.15.Esk;G ngUf;fkilAk; ,lkhf mikAk;. 

 16.fopTfs; fhw;wpd;wpa gpupifahf;fj;jpw;F cs;shtjhy; Ju;ehw;wk; tPRk;. 

 17.fopTfspd; fhw;wpd;wpa gpupifahf;fj;jpd; gpujhd tpisT kPNjdhFk;. ,J  

  ntbf;ff;$bajhifahy; jPq;F tpistpf;Fk;. 

 18.g+r;rpfs;> vypfs; Nghd;wd ngUFk;. 

 19.epyf;fPo; ePu; khrhf;fg;glyhk;. 

 c. 20. (i)  NtW gpupj;jwpjYk;> kPs;Row;rpf;F cl;gLj;jYk; 

  21. (ii) capupaYf;Fupa $l;nlUthf;fKk;> capu;thA cw;gj;jpAk; my;yJ 

Nrjdg;nghUl;fspd; gpupifahf;fk; 

  22. (iii) MNuhf;fpakhd fhzpepuTif 

  (i) NtW gpupj;jwpjYk;> kPs;Row;rpf;F cl;gLj;jYk; 

   mNdfkhd ehLfspy; 

  23. rikayiwf; Fg;igfs;  24. jhtu ntl;Lj;jz;Lfs;  25. gpsh];bf;        

  26. fz;zhb  27. fljhrp Nghd;wd  28. ntt;Ntwhd  29. ghj;jpuq;fspy;       

  30. Nrfupf;fg;gLfpd;wd.  31. ,tw;wpy; fljhrp cw;gj;jpfs;  32. gpsh];bf;Ffs;   

  33. fz;zhb vd;gd NkYk; ghtidf;fhf  34. kPs;Row;rpf;F cl;gLj;jg;gLk;. 

  (ii) capupaYf;Fupa $l;nlUthf;fKk;> capu;thA cw;gj;jpAk; my;yJ 

Nrjdg;nghUl;fspd; gpupifahf;fk; 

  35. Nrjdg; nghUl;fis gpupifahf;f  36. capupaYf;Fupa $l;nlUthf;fKk;  

  37. rkpghl;Lr; nrad;KiwfSk; gad;gLj;jg;gLk;. 

  38. NkYk; nrad;KiwapypUe;J fpilf;fg;ngWk;  39. fopTthA (kPNjd; Nghd;w) 

ifg;gw;wg;gl;L  

  40. kpd;idg; gpwg;gpg;gjw;F gad;gLj;jg;glyhk;. 

  (iii) MNuhf;fpakhd fhzpepuTif (Sanitary land fills)  

  41. ,J kpfg; gpugy;akhd fopT ntspNaw;Wk; KiwahFk; (Vnddpy;) 

  42. ,JNt fopit ntspNaw;wf; $ba nryT Fiwe;j KiwahFk;. 

  43. efurigapd; jpz;kf;foptpd; 4/5 gq;if tplf; $ba gFjp fhzp epuTiff;Nf 

gad;gLj;jg;gLfpd;wJ. 

  44. ,JnthU nghwpapay; Kiwapyhd fopit ntspNaw;Wk; KiwahFk;. 

  45. (,q;F) fopthdJ fhzpapy; gilfshfg; gug;gg;gLk;. 

  46. gpd;du; mit ,Wf;fkhf neUf;fg;gl;L  

  47. foptpd; fdtsT Fiwf;fg;gLfpd;wJ. 

  48. gpd;du; fopthdJ kz;zhy; %lg;gLk;. 

  49. fhzp epuTif epyj;Jf;fbapYs;s ePu; kl;lk; cau;thfTs;s gpuNjrj;Jf;Fg; 

nghUe;jhJ. 

  50. foptpd; ngUk; gFjp capupaYf;FupaJk; ,urhadj;Jf;FupaJkhd nrad;Kiwfspd; 

Clhfg; gpupifahf;fg;gl;L jpz;k> jput thA tpisTfis cw;gj;jpahf;Fk; 

        50x3=150 Gs;spfs; 

8. a.1. Rf;FNuhR / Nrjd czTg;gjhu;j;jq;fs; 

  2. jhtutsu;r;rpg;gjhu;j;jq;fs; 

 b.3. ePuhdJ kz;zPu;fiurypypUe;J  4. Ntu;kapu;f; fyq;fspdhy;  5. mfj;JwpQ;rg;gLk; 
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  6. ePu; mOj;jg;gbj;jpwd; nghUl;L 

  7. gpurhuzj;jpdhy; 

  8. gutypdhy; mj;Jld; 

  9. ePu; Ntu;kapu;f;fyq;fspypUe;J  10. Ntu;f;fhopw;F mirAk;. 

  11. Nkw;gl;ilf;fyq;fs;  12. mfj;Njhy; kw;Wk;   13. guptl;lTiw Clhf 

  14. apoplast ghijapD}lhf  15. jpzpTg; gha;r;rypdhy; mj;Jld; 

  16. gutypdhYk;  17. symplast ,D}lhf  18. gpurhuzj;jpdhy; mj;Jld; 

  19. gutypD}lhfTk;  20. gpurhuzk; %yk;  21. Gd;ntw;wplg; ghija+lhf 

  22. Ntupd; fhopypUe;J  23. jhtu clypd; Nkw;gFjpfSf;F ePuhdJ 

  24. fho; ,ioaj;jpD}lhf / fho;f;fydpD}lhf ePu; mirAk;. 

  25. ePuOj;jg;gbj;jpwdpd;gb  26. jhtuj;jpD}lhf  27. kz;fiurypy; ,Ue;J  

  28. tsp kz;lyj;jpw;F ePu; %yf;$Wfspd;  29. gpizTtpir  

  30. xl;lw;gz;G tpir mj;Jld;  31. MtpAapu;g;G ,Otpir   

  32. ,t;tiritj; J}z;Lk; 

 c.33.  mNrjd mad;fs; /fdpg;nghUs; mad;fs;  

  34. ePUld;;/kz; fiurypy; ,Ue;J Ntu;kapu;f;fyq;fspdhy; mfj;JwpQ;rg;gLk;. 

  35. capu;g;ghd nfhz;L nry;yy; %yk; fiue;Js;s fdpg;nghUs; mad;fs; 

  36. Nkw;gl;ilf;fyq;fs; Clhf  37. mfj;Njhy;tiu  38. apoplast    

  39. Gd;ntw;wplg;ghijapD}lhf mirAk;  40. mfj;Njhypd; 

  41. f];ghupad; fPyq;fs;  42. apoplast  ghijia  43. jilnra;tjd; %yk; 

  44. fdpg;nghUs; mad;fs; symplast ghijapD}lhf  45. mirfpd;wd. 

  46. NjTf;Fupa mfj;JwpQ;ry; ,q;F eilngWk;  47. jhtuj;jpw;F Njitahd 

  48. mad;fs; khj;jpuk;  49. mfj;Njhy; 50. guptl;lTiwapD}lhf fho;fyid milAk;  

        50x3=150 Gs;spfs;   

9. a.1. nghq;FKfq;fs; - estuaries 

  2. Flhf;fly; - lagoons 

  3. KUifg;ghu;j;njhlu;fs; - coral reefs 

  4. flw;Gw; gLf;iffs; - sea grass beds 

  5. flw;fiufs; - sea shores 

 b. fl;likg;G ,ay;Gfs; 

  - capuw;w 

  - capUs;s $Wfisf; nfhz;lJ 

  capuw;w $Wfs; 

  6. gpujhd capuw;w $W ePu; 

  7. ePu; ghaf;$baJ / ghae;J Xbf;nfhz;bUf;Fk;. 

  8. rtuhdJ / ePu; rtu; ePuhff; fhzg;gLk; 

  9. ctu;j;jd;ik 0 - 40PPt 

  10. ctu;j;jd;ik ngUksT NtWgLk; Vnddpy; 

  11. fly; ePu;> ed;dPu; vd;gd fyg;gjdhyhFk;. 

  12. cau; Nghrid cs;slf;fk; cilaJ. 

  13. Nghrid fly;> MW vd;gtw;wpypUe;J cs;tUk;. 
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  14. ngUk;ghYk; Mokw;wJ. 

  15. xsp mbtiu CLUTk;. 

  capUs;s $Wfs; 

  16. cau; capu;g;gy;tifik nfhz;lJ. 

  17. fly; mq;fpfs; / flypy; ,Ue;J te;j mq;fpfis nfhz;lJ. 

  18. ed;dPu; mq;fpfs; / ed;dPupypUe;J te;j mq;fpfis nfhz;lJ mj;Jld; 

  19. epiyahd rtu; ePu; mq;fpfSk; dhzg;gLk;. 

  mq;fpfshtd 

  20. Kjy; cw;gj;jpahf;fp 

  21. Kjy; Efupfs; 

  22. JizEfupfs; 

  23. GilEfupfs; / cau;kl;l CDz;zpfs; 

  24. gpupifahf;fpfs; 

  Kjy; cw;gj;jpahsu;fs; 

  25. jhtug;gpshe;jd; 

  26. NtUs;s ntspg;gLk; jhtuk; (emergent) / Ntu; Cd;wp ntspg;gLk; jhtuq;fs; 

  27. eg:- fz;ly;jhtuk; 

  28.  Ntu; Cd;wp gFjpahf ntspg;gLk; jhtuq;fs; 

  29. eg:- flw;Gw;fs; 

  Kjyhk;gb Efupfs; 

  30. tpyq;Fg; gpshe;jd; 

  31. kPd;fs;> fpuj;Njrpad;fs; 

  2k; gb Efup> 3k; gb efupfs; / Jizahd> Gilahd Efupfs; 

  32. ,iunfsTk; kPd;fs; 

  33. ePu;g;gwitfs; 

  34. mjpf thoplq;fs; cz;L / gy;NtW thoplq;fs; fhzg;gLfpd;wd. 

  thoplq;fSk; thoplj;jpYs;s mq;fpfSk; 

  35. ePupd; Nkw;gug;G / Nkw;gug;G ePupy; 

  36. eg:- rpy g+r;rpfs; 

  37. ePu; epuypy; 

  38. eg:- kPd; / fpuj;Njrpad;fs; / Necton  (edpePe;jpfs;) 

  39. mbapy; / ePupd; Mokhd gFjpapy;; 

  40.  eg:- rpy kPd;fs; Molluscs 

  41. mbg;gilapy; / ePupd; mbj;jsj;jpy; 

  42. eg:- Annelids / Molluscs 

  43. jhtu Nkw;gug;gpy; / jhtuq;fspd; Nkw;gug;gpy; xl;bagb 

  44. Molluscs / Coelenterates 

  njhopw;ghl;bay;Gfs; 

  45. cau; cw;gj;jpj;jpwd; (mjpf Nghrizg;gjhu;j;jq;fs; fhuzkhf) 

  46. Nghrizg;gjhu;j;j tl;lq;fs; fhzg;gLjy; 

  47. tpidj;jpwDs;s Nghrid tl;lq;fs; / Nghrizg;gjhu;j;j tl;lq;fs; tpidj;jpwdhf 

fhzg;gLjy; 
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  48. czTr; rq;fpypa+L rf;jpg;gha;r;ry; 

  49. xU jpirf;FupaJ 

  50. mq;fpfl;fpilapy; ,ilj;jhf;fk; 

  51. mq;fpfl;Fk; capuw;w #oYf;Fkpilapy; ,ilj;jhf;fk; 

  52. ,iunfstpf;Fk; ,iuf;FkpilapYs;s njhlu;G 

  53. xd;wpa thopj; njhlu; 

                  VjhtJ 50x3=150 Gs;spfs; 

10. a.1. ntspg;gOf;fpilapyhd jir RUq;Fk; 

  2. tpyh vd;Gfs; Nky; Nehf;fpAk; 

  3. khu;Gg;gl;il Kd;Ndhf;fpAk; mirAk; 

  4. neQ;riwf;Fop gf;ftopahfTk; 

  5. Kd;gpd;gf;fkhfTk; tpuptilAk; 

  6. gpupnkd;wfL jl;ilahFk; / RUq;Fk; 

  7. neQ;riwf;Fop epiyf;Fj;J jpirapy; tpuptilAk; 

  8. (neQ;riwf; Fopfs;; tpuptiltjd; fhuzkhf) Gilf;FopapDs; mKf;fk; FiwAk; 

  9. EiuaPuy;fs; Gilr;rt;it Nehf;fp tpuptilAk; 

  10. EiuaPuypd; fdtsTk; mjpfupf;Fk; 

  11. EiuaPuypDs;Ns mKf;fkhdJ tspkz;ly mKf;f kl;lj;jpw;F fPohf FiwtilAk; 

  12. EiuaPuypYs;s mKf;fj;jpw;F tspkz;ly mKf;fkhdJ rkdhFk;tiu 

  13. tsp EiuaPuYf;Fs; mirAk; 

  14. ,t; cl;RthrkhdJ capu;g;ghd nra;KiwahFk;. 

        14x3=42 Gs;spfs; 

 b.1. epwg;nghUs; %yf;$Wfs; / FNshugpy; xspr;rf;jpia mfj;JwpQ;Rfpd;wJ 

  2. rptg;G> ePy xsp Kd;dpiyapy; 

  3. ,e;j rf;jp P680 FNshugpy; %yf;$WfSf;F flj;jg;gLfpwJ. 

  4. jhf;f ikaj;jpYs;s 

  5. xspj;njhFjp II ,Dila 

  6. P680  ,w;F rf;jp flj;jg;gLfpd;wNghJ mjd; ,yj;jpud;fs; cau; rf;jp epiyf;F 

js;sg;gLfpd;wJ 

  7. ,e;j ,yj;jpud;fs; Kjyhd ,yj;jpud; thq;fp %yf;$Wfshy; ifg;gw;wg;gLfpd;wJ 

  8. gpd;du; njhluhd (,yj;jpud;) fhtp %yf;$WfSf;F flj;jg;gLfpwJ. 

  9. ,Wjpahf PSI I milAk; 

  10. ,yj;jpud;fs; ,yj;jpud; fhtp %yf;$WfspD}lhf flj;jg;gLk;NghJ rf;jpapd; xU 

gFjp ntsptplg;gl;L ATP  njhFg;gpw;F gad;gLfpd;wJ. 

  11. nghRgupNyw;wk; nra;Kiw %ykhf 

  12. xspj;jpUg;g xOq;F %ykhf ePu; %yf;$Wfs; gpupf;fg;gLk;. 

  13. PSII  ,d; P680 FNshugpy; %yf;$Wfshy; ,of;fg;gl;l ,yj;jpud; ,jd;NghJ 

ngwg;gLk; ,yj;jpuid gjpyPL nra;fpd;wJ. 

  14. ePupypUe;J O2 tpLtpf;fg;gLfpd;wJ 4H2O       2H2O + O2 + 4H
+
 +4e 

  15. P700 FNshugpy; %yf;$W mUl;lg;gLfpd;wNghJ mjDila ,yj;jpudhdJ KjyhtJ 

,yj;jpud; thq;fpahy; ifg;gw;wg;gLfpd;wJ. 
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  16. thq;fp %yf;$WfSf;$lhf flj;jg;gLk; ,yj;jpuid ,Wjpahf NADP
+ %yf;$Wf;F 

flj;jg;gl;L 

  17. NADPH2  I cUthf;Fk;. 

  18. ,j;jhf;fj;jpd;NghJ xspg;gpupg;gpd;NghJ cUthfpa H
+  gad;gLj;jg;gLk;. 

  19. ATP Ak; NADPH2  %yf;$WfSk;  

  20. rf;jpia ,urhad rf;jpahff; fhTfpd;wd. 

        20x3=60 Gs;spfs; 

 c.1. 20 Hz - 20KHz  miyePsj;jpw;F czu;r;rpahdJ 

  2. nrtpr;Nrhizahy; xyp miyfs; ngwg;gl;L ntspr;nrtpf;fhy;tha;f;F flj;jg;gLk;. 

  3. nrtpg;giw nkd;rt;tpid mile;J  

  4. mjpur; nra;Ak; 

  5. mjpu;T rk;kl;bapypUe;J Ve;jpf;F gl;ila+L /rpw;nwd;Gf@L flj;jg;gLk;. 

  6. ePs; tl;lg;gyfzpapy; mjpu;it Vw;gLj;Jk;. 

  7. jiythapNyzpf;fhy;thapYs;s Rw;WepzePupy; mjpu;T Vw;gLj;jy; 

  8. ,J ,nuRdupd; nkd;rt;Tf;Ff; flj;jg;gLk;. 

  9. ,ilNazpf;fhy;thapd; mfepzePupy; 

  10. mjpu;T Vw;gLj;jp mbnkd;rt;Tf;F flj;jg;gLk;. 

  11. Nghu;it nkd;rt;tpy; njhLifapYs;s kapu;fs; tise;J  

  12. euk;G Kbtplq;fs; / Gyd;fisj; J}z;Lk; 

  13. euk;Gf;fzj;jhf;fk; nrtpeuk;G Clhff; flj;jg;gLk;. 

  14. Nfl;ly; Nkw;gl;il / %isaj;jpw;F nra;jp flj;jg;gLk;. 

  15. mbnkd;rt;tpd; mjpu;T nrtpg;giwNazpf;fhy;thapd; Rw;WepzePUf;F flj;jg;gLk;. 

  16. tl;lg;gyfzpa+L mjpu;T eLf;fhjpw;F mDg;gg;gLk;. 

        16x3=48 Gs;spfs;  

 

 


