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AL/2019/09/T-I,II/(NEW) 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

gFjp A – mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; tpil vOJf. 

(xt;nthU tpdhtpw;Fk; 10 Gs;spfs; toq;fg;gLk ;) 

 

 

 

1. fPo; cs;s tiuglk; DNA ,d; ,ul;bg;ig vLj;Jf; fhl;LfpwJ. 

                         

 

 

 

(i) glj;jpy; P,Q,R vd;gtw;iw ngaupLf. 

P : ngw;Nwhu; gl;bif      Q : ,iljy; gl;bif      R : Kd;nry;Yk; gl;bif 

(ii) DNA ,ul;bg;gpy; gq;Fnfhs;Sk; 3 nehjpaq;fisg; ngaupl;L xt;nthU nehjpaKk; 

Nkw;nfhs;Sk; Cf;fy; jhf;fq;fis jUf. 

         nehjpak;                       jhf;fk; 

                helicase                  DNA %yf;$wpd; ,ul;il tpupgug;Gr; RUis Fiyj;J 

                           2 gl;biffis Ntwhf;fy;  

                Primase                DNA gbj;jfl;by; ribonucleoptides I ,izj;J 

RNA 

                                                        njhFg;ig Muk;gpf;Fk;     

            DNA ligase                    phosphodiester gpizg;ig cUthf;fp ,izj;jy;  

(iii) Glj;jpy; fhl;lg;gl;l DNA ,ul;bg;G vk;Kiwapdhy; Nkw;nfhs;sg;gLfpwJ.? 

  miu khwh ,ul;bg;G         

(iv) DNA ,ul;bg;G Vd; mt;thW miof;fg;gLfpd;wJ? 

 cUthfpa xt;nthU kfs; DNA %yf;$Wk; ngw;Nwhu; DNA %yf;$wpd; xU   

 gl;bifia nfhz;bUg;gjhy;         

(v)  a) fyj;jpy; DNA ,ul;bg;G eilngWtJ   ,ilatj;ijapd; s-mtj;ijapy; MFk;. 

b) DNA ,ul;bg;gpy; “Lagging Strand” vd;why; vd;d? 

        Replication fork I Nehf;fp mirfpd;w 5’ - 3’ jpirapy; njhlu;r;rpahf 
njhFf;fg;gLk;  

         gl;bif Kd;nry;Yk; gl;bif        

       fork I tpl;L tpyfp mirAk; rpwpa Jz;lq;fshf njhFf;fg;gLk; gl;bif 

,iljy; 

    gl;bif           

c) DNA ,ul;bg;gpy; “Okazaki” Jz;lq;fs; vt;thW cUthfpd;wd  vd RUf;fkhf 

tpsf;Ff. 

   DNA poluymerase 5’c  3’c  jpirapy; kl;Lk; njhopw;gLtjdhy; NghJkhdsT   

   DNA %yf;$wpd; fUsikg;G Fiyf;fg;gLk; NghJ      
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 ,iljy; gl;bifapy; kl;Lk; rpW rpW Jz;lq;fshf njhFf;fg;gLk; DNA 

Jz;lq;fs; okasaki Jz;lq;fs;        

d) DNA ,ul;bg;gpd; Kf;fpaj;Jtq;fs; %d;W jUf? 

     xU jdpg;gl;l mq;fpapd; tho;it Ngzy;      

     ,dj;jpd; njhlu;r;rp         

 

(B)   

(i)  plasmid vd;why; vd;d? 

   rpy gw;wPupahf;fspy; fhzg;gLk; rpwpa tl;l DNA     

            

(ii)  DNA njhopy;El;gj;jpy; plasmid  ,d; njhp;opy; ahJ? 

   Fhtp           

(iii) Nkw;$wpa njhopiy Nkw;nfhs;tjw;fhf plasmid nfhz;Ls;s rpwg;gpay;Gfs;  

     vit? 

   jhdhfNt gpd;GwkbtilAk; myF       

   Ez;Zapu; nfhy;ypfSf;F vjpu;g;Gj;jd;ikAs;s guk;giu myFfisf; 

nfhz;lit 

(iv) a) Restriction endo nuclease vd;why; vd;d? 

DNA ,d; jw;rpwg;ghd njhlu;fis ,dq;fz;L mt;tplj;jpy; / mjw;F mz;ikapy; 

ntl;lf;$ba nehjpaq;fs;        

  b) Restriction endo nuclease ,w;fhd cjhuzk; 2 jUf. 

    E1COR1    >      Bam H1         

            

(v) DNA njhopy;El;gk; gad;gLk; ntt;NtW re;ju;g;gq;fs; 3 jUf. 

  tptrhaj;jpy; G+z;L nfhy;yp / gPilfSf;F vjpu;g;Gs;s jhtuq;fis cUthf;fy; 

  kUj;Jtj;jpy; hepatitis B  jilg;ghy; cw;gj;jp      

  ifj;njhopypy; GME.coli ,dhy; cw;gj;jp nra;ag;gLk; tYthd ,dpg;G+l;bahd   

  aspartame cw;gj;jp        

(C) 

(i) Gujj; njhFg;Gld; njhlu;ghf gpd;tUk; gjq;fis tpsf;Ff. 

  a) Genetic code / gpwg;Gupikapay; gupghil   

           DNA ,d; %d;wd; njhFjp N-%yq;fs; gpwg;Gupik gupghil MFk;   

  b) gpujpnaLj;jy; 

      DNA njhlup xd;W mRNA Mfg; gpujp nra;ag;gly;     

  c) nkhopngau;g;G 

      MRNA ,y; cs;s jfty;fis mkpNdh mkpyq;fspd; njhlup xd;Wf;F 

khw;Wjy; 
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(ii) gpwg;Gupik gupghilapd; Ie;J rpwg;gpay;Gfis jUf.  

    nghJikg;ghlhdJ         

    Nkw;nghUe;jhJ          

    GJg;gpf;fg; glf; $baJ         

    nghJthf xU codon xU mkpNdh mkpyj;ij jPu;khdpf;Fk;    

    njhlf;f  codon – AUG         

    epWj;jy; codon- UAA>UGA>UAG       

 

(iii) gpujpaPL , nkhopngau;g;G vd;gtw;Wf;fpilapyhd %d;W NtWghLfis jUf. 

gpujpaPL fUtpy; eilngWk;  nkhopngau;g;G FopaTUtpy; eilngWk;.gpujpaPl;bd; 

,Wjp tpisnghUs; –MRNA >nkhopngau;g;gpd; ,Wjp tpisnghUs; gy;ngg;ill; 

gpujpaPl;by; ribosome gq;F nfhs;Sk;.nkhopngau;j;jypy; gq;F nfhs;tjpy;iy  

 

 

 

 

 

 

 

 

 

 

 

 

2. (A) $u;g;gpd; Gtpr;rupjtpaYf;Fupa fy;aq;fSk; (Econs) Afq;fSk; (Eras) jug;gl;l  

glj;jpy; fhl;lg;gl;Ls;sJ. ,J gy;NtW Kf;fpa epfo;Tfs; eilngw;w fy;aq;fs; 

Afq;fis vLj;Jf; fhl;Lfpd;wJ.                             

(i) Vj;jid tUlq;fSf;F Kd;G g+kpAk; Vida Nfhs;fSk; Njhd;wpd? 

4.5 billion tUlq;fspw;F Kd;G 

(ii)  glj;jpy; fhl;lg;gl;l fy;aq;fs; A,B,C,D iag; ngaupLf. 

A : Hadeam ean    B :  Archean ean   

C : Praterozoic ean    D : Phanerozoic ean   

(iii) Glj;jpy; Fwpg;gpl;l X,Y,Z  vd;w Afq;fis Fwpg;gpLf. 

X :        Paleozaic era   

Y :        Mesozaic era   

Z :        Cenozoic era   
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(iv) (“Eon”, ”Era”) fy;aq;fs;, Afq;fs; vd;gjhy; ahJ tpsq;FtPu;?                
    Gtpr;rupj tuyhw;iw 4 fyq;fshfTk; NkYk; gy cggpupTfshfTk; gpupf;Fk;  

 epak fhy mstPL          

            

(v) fPo;j;jug;gl;l $u;g;G khw;wq;fs; eilngw;w Afq;fis ngaupLf. 

1) Gtpapay; Amphibian Ml;fpg;ngw;wik:  

.................... Palaeozoic era............................................................................................................... 

2) Genus Homo Njhw;wk; ngw;wJ:  

........................cenozoic era......................................................................................................................... 

3) jw;fhyj;jpy; cs;s g+r;rpfs; Njhw;wk;:  

....................... palaeozoic era.................................................................................................................... 

4) Kiya+l;bfspd; Njhw;wk;:  

............ cenozoic era............................................................................................................................... 

5) ,Ughj kdpj %jhihau;fspd; Njhw;wk;:  

............ mesozoic era.............................................................................................................................. 

(B) 

(i) mq;fpfspd; $u;g;G vd;why; vd;d?           

        neLq;fhyj;jpw;F Nkyhf re;jjpf;F re;jjp Fbj;njhif xd;wpd; gpwg;Gupik   

mikg;gpy; Vw;gLk; khw;wk;         

(ii) $u;g;Gf; nfhs;if %d;W jUf. 

                Lamarck ,d; nfhs;if        

                Darwin – Wallace ,d; nfhs;if        

       Gjpa Darwin ,d; nfhs;if         

(iii) $u;g;G eilngWk; nghOJ Fbj;njhifapy; gpioj;jy; kw;Wk; ,dg;ngUf;fj;Jf;fhd         

   rhjfkhd %d;W ,ay;Gfs; jUf.               

   czitg; ngw;Wf;nfhs;sy;        

   ,iuft;tpfsplkpUe;J jg;gpj;jy; –ghJfhg;G      

   ngsjPf epiyikfis rfpj;jy; – jifg;G epiyik      

   Neha;fSf;nfjpuhd vjpu;g;gpay;T        

   fUf;fl;lyilAk; epfo;T         

    cUthFk; vr;rq;fspd; vz;zpf;if       

 

(iv) jw;fhy ghFghl;L Kiwfs; gpujhdkhf tpiuthf tsu;r;rpaile;J tUk; %yf;$w;W 

capupay; JiwAk; mq;fpfspd; $u;g;Gj; njhlu;G gw;wpa Gjpa jfty;fisAk;  

mbg;gilahff; nfhz;lJ. ,j;jifa Ie;J mbg;gilfis jUf.          

 

 

 



- 7 - 

   

 

AL/2019/09/T-I,II/(NEW) 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

Kf;fpa guk;giuayFfspd; DNA %yj;njhlnuhOq;F ,iokzp> 
gr;iraTUkzpapYs;s 

     DNA ,d; %yj;njhlu; xOq;F        

ribosome RNA ,d; %yj;njhlnuhOq;F nghJthd Gujq;fspd; mkpNdh 
mkpyq;fspd;  

    njhlu; xOq;F          

fyf; $Wfspd; %yf;$w;Wf; fl;likg;G        

(v) ,dk; vd;gjw;fhd tiuaiefs; gy cz;L. ,jpy; fztuyhw;Wf;Fupa “,d  

vz;zf;fU” vd;gij tiuaWf;f.                   
     nghJ %jhij xd;wpidg; gfpu;e;J nfhs;Sk; jdpaq;fspd; kpfr;rpwpa $l;lk ;                 

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

(C) 

(i) jhtu ,uhl;rpak; $u;g;gle;j nghOJ jiutho;Tf;nfd ngwg;gl;l $u;g;Gg;  

 gz;Gfs; vit?                                                  

 tpj;jpf;fydpDs; Njhw;Wtpf;fg;gl;l Rtu; nfhz;l gy;fyj;jhyhd Gzupf;fyd;fs;  

 jq;fp thOk; Kisak;         

 cr;rpg;gpupapioak;         
  

(ii) fyd; jhtuq;fspy; xLf;fg;gl;l Gzupj;jhtuk; Kd;Ndw;wkhd ,ay;ghFk;. ,J   

     tpUj;jpailAk; Kisaj;jpw;J vt;tifapy; rhjfkhf mikAk;? 

tpj;jpf; fydpDs; xLf;fg;gl;l Gzupj;jhtuk; R+ow; jifg;Gf;fspypUe;J   

ghJfhf;fg;gLk; tpj;jpj; jhtuj;jpd; <uypg;ghd ,dg;ngUf;f ,ioaq;fs; uv   
fjpu;fs;>cyu;jypy; ,Ue;J ghJfhf;Fk;.       

 

(iii) fPNo cs;s tiuglk; rfy NfhNlw;w tpyq;FfspdJk; Kisa epiyia vLj;Jf;      

fhl;Lfpd;wJ. jug;gl;l gFjpfisg; ngaupLf. 

                          

 

 

 

 

 

1.       KJFehz;    

 

 

 

 

 

2   jirj;Jz;lq;fs;   

3  Nfhiwahd/jdpj;j euk;G ehz; 

Kz;zhd; 

4   %is.................................................... 

5       tha;    6  njhz;ilf;Fupa gpsTfs;....

7;   Fjg; gpd;dhd jirahyhd thy; 

 

8 Fjk;    
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(iv) Nkw;fhl;ba mikg;gpy; jhq;Fk; ,ioahf khw;wg;gLk; fl;likg;G ahJ? 

     KJF ehz;         
  

(v) Vf;fl;likg;G kPd;fspYk; Vida rpy Ks;se;jz;L tpyq;Ffspd; Flk;gpfspYk; rw;W 

NtWgl;L jpupgile;jpUf;Fk;. mJ vJ? mJ vt;thW jpupgile;jpUf;Fk;? 

njhz;ilf;Fupa gpsTfs;         

Rthr fl;likg;Gf;fs; / G+g;gpsTfs;        

(vi) 7 vDk; fl;likg;G kPd;fSf;F vt;thW cjTk;? 

,lg;ngau;r;rpapd; NghJ jpiria khw;w cjTk;      

 

3. (A) 

(i) ,dg;ngUf;fk; vd;why; vd;d? 

Fwpg;gpl;l jdpad; jk;ik xj;j Gjpa re;jjpia cUthf;Fk; capupay; njhopw;ghL 

(ii) ,dg;ngUf;fj;jpd; mD$yq;fs; vit? 

,dj;jpd; ,Uf;ifia cWjp nra;jYk; Gtpapy; capupd; njhlu;r;rpia NgzYk;.  

(iii) ,ypq;fKiw ,dg;ngUf;fk; ,ypq;fkpy; Kiw ,dg;ngUf;fk; vd;gtw;Wf;F 

,ilapYs;s NtWghLfs; 3 jUf. 

,ypq;f Kiw ,dg;ngUf;fk;         ,ypq;fkpy; Kiw ,dg;ngUf;fk; 

Mz;,ngz; vd;w 2 ngw;Nwhu; mtrpak;>   jdpj;j ngw;NwhupypUe;J Gjpa                          

mq;fpfs;Njhd;wyhk; 

gpwg;Gupikkhwy;fs; Njhd;Wk;>            gpwg;Gupik khwy;fs; 

,y;iy/kpfnkJthdJ        

nkJthd nrad;Kiw tpiuthdJ>        gpwg;Gupikapaypy; NtWgl;l 

Njhd;wy;fs;                                                gpwg;Gupik 

ru;t rkdhd Njhd;wy;fs; 

 

(iv) ,ypq;fKiw ,dg;ngUf;fj;jpd; Kf;fpaj;Jtk; ahJ? 

 FWf;Fg;gupkhw;wk; %yk; mD$ykhd guk;giuayFfs; Njhd;wy; 

,irthf;fkilAk; jd;ikia mjpfupf;Fk;.      

   

 

(v) a)jhtuq;fspy; Gzupfs; cUthf;fj;jpd; nghOJ eilngWk; fUg;gpupT ahJ? 

    ,ioAUg;gpupT          

b) ckJ tpilf;fhd fhuzj;ij RUf;fkhf tpsf;Ff. 

jhtuq;fs; jkJ tho;f;if tl;lj;jp re;jjpg; guptpUj;jpia fhl;Lk;.   

Gzupj;jhtuq;fspypUe;J Gzupfs; cUthFk;. ,it xU koakhd   
re;jjp.MfNt epw%u;j;j vz;zpf;if miuthrpahf;fg;gl Ntz;ba   
mtrpakpy;iy.          
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(B) 

(i) Kl;ilg;gpwg;G vd;why; vd;d? 

Kjpu; %yTU epiyapy; cs;s ngz;zpd; R+yfj;jpy; cs;s Kjpu;r;rpailahj  

Kl;ilf; Fopak; Kjpu;e;j R+y;/ Kl;il Mf tpUj;jpailjy;    

(ii) Kl;ilg;gpwg;G , tpe;Jg;gpwg;G nraw;ghLfSf;F ,ilapYs;s 4 NtWghLfs;. 

 

(iii) kdpjdpy; xt;nthU Fyj;jpypUe;J 28 ehl;fSf;F xU jlit kl;Lk; xU #o; / 

Kl;il ntspNaw;wg;gLtJ vt;thW cWjp nra;ag;gLfpwJ? 

  Kjpu; %yTU epiyapy; Muk;gpj;J epue;ju khjtplha; epWj;jk; tiuG+g;nga;jypd; 
gpd; Muk;gpj;J %g;G tiu njhlUk;       

R+yfj;jpy; Muk;gpj;J R+yff;fhzpy; epiwtilAk; Rf;fpyr; rpW Foha;; Muk;gpj;J 
mq;NfNa KbtilAk;          

xU Kl;ilg;gpwg;G fyj;jpypUe;J xU R+y;kl;Lk; cUthFk; xU tpe;Jg;gpwg;G  
fyj;jpypUe;J 4 tpe;Jfs; cUthFk;        

ePz;l fhyk; vLf;Fk; Muk;gk; njhlf;fk; KbT tiu 7 fpoikfs; vLf;Fk;  

(iv) kdpjdpy; Mzpy; tpe;Jg;gpwg;G Muk;gpj;j ,lj;jpypUe;J, khdpg;ngz;zpd; 

fUf;fl;ly; eilngWk; ,lk; tiu tpe;Jf;fs; mirAk;nghOJ flj;jg;gLk; 

fl;likg;Gfis rupahd xOq;fpy; vOJf. 

    Rf;fpyr; rpWFoha; > tpij Nkw;jpzpT > mg;ghw; nrYj;jp > tPrw;fhd;  >  

rpWePu;top & Mz;Fwp > Nahdpkly;        

(v) a) kdpj tpe;jpy; Kf;fpa 3 gFjpfisf; Fwp;g;gpl;L, xt;nthU gFjpAk; Kl;ilapy; 

fUf;fl;ly; nraw;ghl;il Nkw;nfhs;s vt;tifapy; cjTk; vdf; Fwpg;gpLf. 

cr;rp %u;j;jk; –Kl;ilf; fyj;jpd; ntspg;Gw gilfis CLWt cjTk;.  

gy ,iokzpfSldhd eLj;Jz;L – tpe;jpd; mirTf;F ATP rf;jp toq;fy;   

thy; – tpe;J R+iy Nehf;fp ePe;j cjTk;.       

 

b) fUf;fl;ly; nraw;ghl;by; cs;sff;fUf;fl;ly; (IVF) vd;why; vd;d? 

Mz;fspypUe;J tpe;JfSk; ngz;fspypUe;J Kl;ilf;FopaKk;    

jdpg;gLj;jg;gl;L Ma;T$l epge;jidfspy; fUf;fl;lg;gly;.    

  (C) 

(i) fopj;jy; vd;why; vd;d? 

  clypy; ,Ue;J er;Rg;gjhu;j;jq;fSk; mDNrgf; fopT tpisahl;Lg;     

  nghUl;fSk; mfw;wg;gly;.         

(ii) iejurd; fopj;jy; njhlu;ghf <uypd; 2 njhopy;fs; jUf. 

  mikd; mfw;wYk; NH3 cUthf;fYk; urea cw;gj;jp      

(iii) gpurhzr; rpf;fy; vd;why; vd;d? 

    mq;fpfspdhy; clypDs; fiuar; nrwpitAk; ePu;r; rkdpiyiaAk;    

fl;Lg;gLj;Jk; nrad;Kiw         
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b) gpurhzr; rpf;fypy; vt;tad;fs; rPuhf;fg;gl Ntz;Lk;? 

            Na+ > Cl-.         

(iv) a)  kdpjdpd; gpujhd gpurzr; rpf;fy; mq;fk; vJ? 

..................rpWePufk;...............................................................................................    

b) gpurhudr; rPuhf;fy; ikak; vJ? 

................guptff;fPo;...........................................................................................................................  

4. (A) 

(i) kz;zpy; epfOk; jhtuq;fSf;F Nghrizia toq;Fk; gpujhd Ez;zq;fp 

nraw;ghLfs; vit? 

..................gpupifahf;fk;/ fdpg;nghUshf;fk;.................................................................................. 

(ii) iejurd; tl;lj;jpy; epfOk; Ez;zq;fpf;Fupa nraw;ghLfis Fwpg;gpLf. 

.........iejurd; gjpj;jy;.......................................iej;jpNuw;whf;fk;............................................... 

..........Gujg;gpupg;G;......................................................iejurd; ,wf;fk;............................................. 

(iii) iejurd; tl;lj;jpy; gpd;tUk; Ez;zq;fpfshy; Nkw;nfhs;sg;gLk; ,urhaz 

khw;wq;fis Fwpg;gpLf. 

a) Nitrobactor     : NO2 -  →  NO3
- (iej;jpNuw;whf;fk;)      

b) Pseudomonus : N2 →  NH3 (N2 gjpj;jy;)       

c) Clostridium    : N2 →  NH3 (N2 gjpj;jy;)       

(iv) jhtuk; iejurd; mDNrgj;jpw;F mtrpakhd gpujhd N2 fdpg;nghUl;fs; vt;tbtj;jpy; 

mfj;JwpQ;rg;gLk;? 

             NH4
+ > NO3

-          

     (B) 

(i) ew;Nghrizahf;fk; (Eutrophication)  vd;why; vd;d? 

.....Nkyjpf grisfs; > tPl;Lf;fopT ,urhadq;fs; ePu; epiyfspy; Njf;fkiltjdhy; 

mlu;j;jpahd my;fh tsu;r;rp Vw;gly;        

(ii) ew;Nghrizahf;fj;jpw;F fhuzkhd fhuzpfs; vit? 

.....msTf;fjpfkhd iej;jpNuw; > ngh];Ngw;W mad;fs; tPl;Lg;ghtid    

Jg;guthf;fpfs; Nghd;w ,urhadq;fs;        

(iii) ePu; njhFjpfspy; ‘my;fhkyu;r;rp;’ vd;w Njhw;wghl;bw;F rhuzkhd 2 Ez;zq;fpf; 

$l;lq;fisg; ngaupLf. 

.............cyanobacteria > gr;ir my;fh................................................................................................ 

 

(iv) ‘Eutrophication’ fhuzkhf Vw;gLk; ghjfkhd tpisTfs; vit? 

......xspapd; CLWty; jilg;gLk;> BOD mjpfupj;jy; > fhw;wpd;wpa gpupifahf;fk; 

mjpfupj;jy; >Ju;ehw;wk;>er;Rg;gjhu;j;jq;fs; ePupy; fiujy;>capu;g;gy;tifik ,og;G   

  (C) 

(i) capu;g;gy;tifik vd;why; vd;d? 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 jiu rhu;e;j >fly; rhu;e;j >Vida ePu; rhu;e;j R+ow;njhFjpfSk; mtw;wpd; 

Rw;whlYldhd R+oypay; ,ilj;jhf;fq;fSk; > capu;thOk; rfy mq;fpfspd; 

NtWghLfSk;           

(ii) gpd;tUk; gjq;fis tpgupj;J, xt;nthd;wpw;Fk; xU cjhuzk; jUf. 

a) cs;ehl;L ,dk; 

 xU ehl;bd; Fwpj;j gpuNjrj;jpy; kl;Lk; ,aw;ifahf fhzg;gl;L >cyfpd; NtW 

        gFjpfspy; ,au;ifahf fhzg;glhj ,dk;     

cjhuzk; : .   Dipterocarpus zeylanicus      Gracinia quaesints    

                                Puntius nigrafasciatus       

b) Mf;fpukpg;G ,dk;  

mtw;wpd; ,aw;ifahd Gtpapay; gpuNjrj;jpw;F mg;ghy; gutp mt;tplj;jpy; cs;s 

,aw;if capu;g;gy;tifikf;F mr;RWj;jyhf mikAk; ,dk;          

cjhuzk; : .......fSj;Jiw uj;ij > water hyacianth     

c) thOk; capu;r;RtL   

 xU fhyg;gFjpapy; gue;J fhzg;gl;L ,d;ndhU fhyg;gFjpapy; 

jdpg;gLj;jg;gl;l/  ngupJk; kl;Lg;gLj;jg;gl;l ,lq;fspy; kl;Lk; fhzg;gLk; ,dk;. 

cjhuzk; :      lingual   >    icthiaphis                    

d) ikaf;fy; ,dk; 

  R+ow;njhFjp xd;wpd; njhopw;ghl;bd; cWjpg;ghl;bYk; ngupJk; Kf;fpaj;Jtk; 

kpf;f ,dq;fs;          

cjhuzk; : ePu; epiynahd;wpy; fhzg;gLk; gpshe;jd;     

e) FbngaUk; ,dk; 

  vjpu;T $wg;gl;l tifapy; gUt fhyq;fshy; jPu;khdpf;fg;gl;L Xu;,lj;jpypUe;J 

,d;Ndhu; ,lj;ij Nehf;fp milAk; ,dq;fs;      

cjhuzk; :     ,e;jpah> < gpbg;ghd; > MWkzpf;FUtp................................................ 

(iii) mq;fpfs; njhlu;ghf jpul;lg;gl;l juTfspd; mbg;gilapy; ntt;NtW tifahd 

mq;fpfs; mtw;wpd; mr;RWj;jy; epiyf;F Vw;g xU Fwpg;gpl;l njhlu; xOq;fpy; 

mLf;fg;gl;Ls;sd. ,jd; mbg;gil IUCN Red Data Book y; mq;fpfspd; njhlu; xOq;F 

vt;thW mikAk; vdf; Fwpg;gpLf. 

    ngUksT Mgj;jpw;Fs;shfpa ,dq;fs; (CR)      

                    .- Jk;giu jtis > ,uhl;rj kLg;gid................................... 

..........Mgj;jpw;F ,yf;fhfpa ,dq;fs;(EN)..................................................................................... 

.............................................................- ahid>ntrhf; Xf;fpl;.............................................................. 

............Mgj;jpw;F ,yf;fhFk; ,dq;fs;(VU)..................................................................................  

                    -rpW mzpy;       

(iv) nre;juTg;Gj;jfk; vd;why; vd;d? (Red Data Book) 

IUCN ,dhy; ntspaplg;gl;l Mgj;jpw;Fs;shfpa jhtu>tpyq;F ,dq;fspd; 

ghJfhg;ig cWjpg;gLj;Jtjw;fhd mwpTWj;jyhf mikAk; Gj;jfk;.



- 12 - 

  

 

AL/2019/09/T-I,II/(NEW) 

5.(a) How do plants use the light energy absorbed by chlorophyll in photosystems during the light reaction 

of photosynthesis? 

1) When a molecule of chlorophyll or other pigments absorbs light, it becomes excited 

2) The energy from the light is used to boost electrons to higher energy level 

3) And become positively charged  

4) The excited electrons, may pass through several electron carriers until 

5) They reach the final electron acceptor and 

6) Energy used for the photolysis of water 

7) To produce the H+ and electrons required 

(b) Explain the following process that occur during the light dependent reaction. 

Photo activation of the photosystem 

1) Chlorophyll molecules, other organic molecules and proteins are 

2) Organized into complexes in the thylakoid membrane called photosystem 

3) Photosystem contain reaction centre which has chlorophyll a 

4) There are two types of photosystems PS I and PS II 

5) PS I (P700)  

6) Chlorophyll a molecules absorbs light energy in 700nm wavelength 

7) PS II (P680)  

8) Chlorophyll a molecules absorbs light energy in 680nm wavelength 

9) PS I and PS II absorb high energy and exciting electron to the higher energy level is an excited 

electron and chlorophyll known as photo activation 

Electron transport chain 

1) A series of electron carriers in the thylakoid membrane of a chloroplast 

2) Through which the excited electrons released from photo activated chlorophyll until accepted 

3) And transported during light dependent reaction 

4) At each step electron carriers alternatively reduced and oxidized 

5) And energy releases 

Cyclic and linear photophosphorylation 

1) Synthesis of ATP from ADP and inorganic phosphate 

2) Using energy released from the transport of photo excited electrons through electron transport chain 

3) NADPH produced during the linear electron flow 

4) Excited electron of PS II at primary electron acceptor of PS II 

5) Will pass through electron transport chain to PS I and neutralize the PS I 

6) Energy released used to ATP synthesis 

Photolysis of water 

1) During light reaction, part of the light energy absorbed is used to split water to produce 

2) OH-, H+ and electron 

3) The splitting of water  by light energy is called photolysis of water 

4) H+ accepted by H acceptor NADP+ 

5) And converted to NADPH 

6) Activated electron released are accepted 

7) By the positively charged chlorophyll molecules 

8) PS II+ to form back PS II 
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Role of NADPH 

1) NADPH formed is a reducing agent 

2) That will be used in carbon dioxide fixation 

3) The intermediate 1,3 -biphosphoglycerate  

4) reduced to glyceraldehyde-3-phosphate by using  

5) a reducing agent in 

6) calvin cycle                                                                                

                                                                                                           any 38 x 4 = 152 

6.(a) Explain the principles of genetic finger printing 

1) The unique set of genetic markers of an individual makes its DNA finger print 

2) In human genome, about 95% of the DNA is non coding 

3) Of which 30% - 40% consists of short sequences of repeated bases 

4) These markers are called Small Tandem Repeats (STR) 

5) Or microsatellite DNA 

6) Eukaryotic DNA contains some non coding sequence where 2 – 6 base pairs are repeated 

tandomly (one after other) 

7) So that the length of these repeats vary 

8) Since they non coding, variation do not have an impact on phenotype 

9) The advantages of using STR markers are they occur frequently 

10) Easily amplified by PCR 

11) Highly variable polymorphism and  

12) A large number of molecule characterized STR are variable 

(b) Outline how genetic finger printing is carried out 

1) Seperation of DNA from the tissue sample of an individual 

2) DNA cut into fragments by 

3) Using restriction endo nuclease 

4) The satellite DNA are left intact so that their variable lengths are unchanged 

5) DNA fragments are separated 

6) In an agarose gel electrophoresis 

7) Lined up according to size 

8) Move towards the anode 

9) DNA fragments are transferred to a nitrocellulose 

10) Called southern blotting 

11) Hybridize with probe 

12) The specific portion of DNA fragment are bound to the radioactive gene probe 

13) The unbound gene probes are washed off 

14) The remaining DNA attached to the nylon membrane is placed on a sheet of x ray film 

15) When the radioactive probes on this DNA are exposed to film 

16) Pattern of light and dark bands appears after it is developed 

17) That DNA finger print is formed by the pattern 

(c) Application of DNA finger printing 

1) Criminal identification 

2) Victim identification 

3) Paternity testing 

                                                                                                12 + 16 + 3 = 31 

                                                                                                Any 30 x 5 = 150 
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7.(a) The concept of self and non self are important in the immune system. Explain this concept. 

1) The immune system is capable of determining foreign substances in the body  

2) Based on the compatibility with that substance usually 

3) Pollen grains 

4) Incompatible blood cells 

5) Transplanted tissues 

6) Known as foreign particles 

7) Which is called non self 

8) Defences against the animal body against these foreign invasions make up the immune system 

9) Immune system of animals should be able to distinguish own body cells – self cells from non self 

cells for initiating defensive mechanism 

10) However if a foreign is compatible with the immune system  

11) and is not recognised as pathogenic 

12) No reaction will occur and the substance is then considered self 

(b) Explain the adaptive immune responses 

1) Acquired immunity in the ability of the body to defend itself against invading foreign agents  

2) Through specific defence responses 

3) By T lymphocytes and B lymphocytes 

4) It shows specificity for particular foreign molecules 

5) Recognition of animals’ own molecules; self cells and non self cells  

6) Memory for most previously encountered pathogens immune logical memory 

7) Acquired immunity is found only in the vertebrates  

8) It shows two types of immune response 

9) 1. Cell mediated immune responses 

10) 2. Humoral immune responses 

11) Cell mediated response is by T lymphocytes, 

12) Does not involve antibody production 

13) When T lymphocytes recognize antigens 

14) It undergoes proliferation and differentiate into cytotoxic ‘T’ cells 

15) Cytotoxic ‘T’ cells destroy infected cells by binding to the cell  
16) and causing lysis of the cell membrane 

17) some cells can form memory T cells 

18) they cause stronger and more rapid responses at the subsequent encounter of the same antigen to the 

body 

19) humoral immune responses involves the production of antibodies by B lymphocytes  

20) when B lymphocytes recognise an antigen 

21) it responds by multiplying and differentiating into plasma cells  

22) Plasma cells produce large quantities of antibodies specific to antigen 

23) Antibodies released from the plasma cells act on the antigen in a specific way to destroy the antigen 

24) Antibodies can neutralize and inactivate the specific toxins 

25) And pathogen in the body fluid, 

26) Blood and lymph 

27) The antibody binds with that antigen to neutralize, inhibit and destroy it 

28) Memory B cells are formed that can cause 

29) Stronger and more rapid responses of the same antigen 

30) Humoral immune response works mainly against antigens present in the body fluid 
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8.(a) State the characteristics of lungs to serve as an efficient respiratory surface 

1) Alveoli create a large surface area for gas exchange  

2) Alveoli and capillary walls are both lined by simple squamous epithelia which reduce the distance 

the gases need to travel by diffusion 

3) The alveoli surface is moist to dissolve respiratory gases for diffusion 

4) Alveoli are highly vascularized which enables the maintenance of a steep diffusion gradient of 

respiratory gases 

(b) Based on gas exchange, define the terms and the explain the process 

(1) External respiration                                    (2) Internal respiration 

1) Gas exchange at the alveoli and in the tissue is a continuous process 

2) Transport of oxygen from the lungs to the blood and movement of carbon dioxide from the blood to 

the lungs 

 

(1) External respiration 

3) Movement of oxygen from the blood to the tissue 

4) And carbon dioxide from tissues to the blood 

5) Diffusion of oxygen and carbon dioxide requires partial pressure gradient 

6) This is generated between the alveolar sac and blood during external respiration 

7) Blood and tissues during internal respiration 

8) During inhalation, fresh air mixes with the state air in lungs 

9) Partial pressure of oxyen is higher and partial pressure of carbon dioxide is lower in the mixture of 

air in lungs than in the blood capillaries surrounding the alveoli 

10) Concentration gradient favouring the diffusion of these two gases in opposite direction 

11) Net diffusions of oxygen takes place from alveoli to blood 

12) Net diffusions of carbon dioxide takes place from blood to alveoli 

13) When the blood leaves the alveolar capillaries, 

14) Partial pressure of oxygen and partial pressure of carbon dioxide are in equilibrium with those of 

alveolar air 

15) Once this blood returns to the heart  

16) It is pumped through the systemic circuit 

17) When the blood reaching the tissues in the systemic capillaries have a higher partial pressure of 

oxygen and lower partial pressure of carbon dioxide than in the tissues 

18) These partial pressure gradients result in the net diffusion of oxygen from the blood stream into the 

tissue  

19) and carbon dioxide diffusion from the cells into the blood stream across the extracellular fluid/ 

interstitial fluid. 

20) This is called unloading of oxygen and loading of carbon dioxide 

21) Then the blood returns to heart an pumped to lungs again. 

(c) Explain the process of homeostatic control of breathing 

1) Breathing is regulated by involuntary mechanisms 

2) Medulla oblongata is the main breathing regulating center found at the base brain 

3) There are a pair of breathing control centers found in medulla and they are responsible for 

regulating the breathing rhythm 

4) A negative feedback mechanism is involved in regulating this processs 

5) Sensors which detect stretching of the lung tissues are found in the lungs 
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6) During inhalation these sensors send nerve impulses to the neurons that act as control circuits in the 

medulla and further inhalation is inhibited and this prevents the lungs from over expanding 

7) To regulate breathing, the medulla depends on pH changes in tissue fluids 

8) The pH of tissue fluid is an indicator of blood carbon dioxide concentration 

9) When metabolic activities increase, the concentration of carbon dioxide in the blood increases  

10) Hence, a high carbon dioxide concentration results in an increase in H+ concentration, thereby a 

lower pH 

11) This pH change is detected by the sensors in the medulla and in major blood vessels called arteries 

and aorta 

12) Sensors in the medulla and major blood vessels detect this decrease in pH. 

13) In response, the control circuits in medulla increase the depth and rate of breathing until the excess 

carbon dioxide is removed in exhaled air and the pH of blood comes to its normal value which is 

7.4 

                                                                                            38 x 4 = 152 

 

9. (a) Describe the structure of stem apex 

1) Apex of the stem is dome shaped 

2) Covered by young leaves 

3) Sometimes multicellular hairs or scaly leaves surround it 

4) Consists of group of meristematic cells 

5) Three basic types of meristematic tissues occur 

6) Protoderm 

7) Which give rise to the epidermis 

8) Procambial strand 

9) Giving rise to the vascular tissues 

10) Ground meristem 

11) Which produce ground tissues of parenchyma 

12) Arrange as cortex 

13) And pith 

14) The shoot apex can be divided into four regions/ zones 

15) Zone of cell division  

16) Produce 3 types of meristematics by mitotic division of 

17) Meristematic initials in the apex 

18) Zone of cell enlargement 

19) The daughter cells produced by the initials increase in size 

20) Zone of cell differentiation 

21) Each cell becomes fully specialized for its own particular function 

22) Permanent tissues 

(b) How does shoot apex differ from root apex? 

23) root apex is protected by root cap but root cap is not found in shoots 

24) shoot apex is protected by leaf primordia but they are not found in root apex 

25) buds are present in shoot apex but absent in root apex 

26) In zone of cell differentiation exarch xylem is formed from root apex but in shoot apex xylem 

differentiate as endarch 

27) Development of root hairs in the epidermis take place but root hairs do not rise from shoot apex 
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(c)Explain the T.S of dicot stem structure 

28) outermost layer is epidermis 

29) it is single layered 

30) consists of rectangular /barrel shaped cells 

31) stomata present on the epidermis 

32) cuticle is located outer to epidermis 

33) cortex located inner to epidermis 

34) at the periphery of cortex  

35) collenchyma is present 

36) interiorly parenchyma is located 

37) chloroplasts present in collenchyma cells 

38) inner to the cortex, annule of vascular bundles is present 

39) primary phloem at the periphery 

40) inner primary xylem 

41) intrafascicular cambium in between xylem and phloem 

42) this is known as open vascular bundle 

43) collateral vascular bundle 

44) xylem is endarch 

45) central region consists of pith 

46) primary medullary rays in between vascular bundles 

 

                                                                                   any 46 x 3 = 138 

                                                                                 + diagram 12= 150 

Diagram refer teachers guide resource book 

 

10. Write short notes on the following 

I. Green house gases 

1) green house gases are responsible for global warming 

2) the increase in the average temperature of the earth surface is global warming 

3) or atmospheric or oceanic temperature 

4) global warming is one of the major problem of climatic change 

5) green house gases are 

6) carbon dioxide (CO2) – common green house gas 

7) produced by  burning of fossil fuels (for running vehicles, electricity generation, industries, etc) 

8) burning of forests and solid wastes 

9) Methane (CH4) 

10) Released during anaerobic decomposing (at manure management and waste management) 

11) Cattle farming /Paddy cultivation/Enteric fermentation 

12) Methane has high global warming potential 

13) Nitrous oxide (N2O) 

14) Released mainly as a byproduct of fertilizer production and use/Combustion of certain 

materials(biomass)/Nitric acid production 

15) Fossil fuel combustion in internal combustion engines 

16) Nitrous oxide can remain for a long time in atmosphere 

17) Man made industrial gases namely  

18) Perfluorocarbons (PFCs)/Hydrofluorocarbons (HFCs)/ Sulfur Hexafluoride (SF6) 
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19) Black carbon or the carbon particles which are suspended in lower atmosphere 

20) Released as a result of the incomplete combustion of fossil fuels 

21) These black carbon have an enormous ability to absorb heat and it cause to increase the air 

temperature 

22) The particles have  the ability to absorb heat than carbon dioxide 

23) Carbon monoxide (CO)/Nitrogen dioxide (NO2)/Sulfur dioxide(SO2) 

24) Tropospheric(ground level) ozone (O3) 

25) And nitrogen oxides (NOx) 

26) Water vapour 

27) Non methane volatile organic compounds (NMVOCs) 

28) And aerosols are also considered as green house gases 

                                                                                                      Any 22 

 

II. Food borne diseases 

1) Microorganisms grow and multiply in food increasing the numbers of microbial cells, and also 

produce toxic chemical substances 

2) Ingestion of large numbers of microbial cells and their toxic chemicals by any one eating highly 

contaminated food, may develop disease 

3) These diseases/ illnesses are of two kinds 

4) (a) food borne infections 

5) (b) food intoxication 

6) In food borne infections the contamination micro organisms enters the body of the person eating the 

spoiled food, and grow inside the host, multiplying in numbers and also produce toxins which cause 

symptoms of the characteristic disease 

7) E.g : Salmonella typhi  -   

8) typhoid fever 

9) Shigella  –  

10) Dysentery 

11) Vibrio cholerae –  

12) Cholera 

13) In food intoxication, spoiled food already contains toxins which have been produced due to 

microbial growth. 

14) Any person who eats such contaminated food containing toxins will develop symptoms of the 

disease within a short time 

15) Food poisoning –  

16) Staphylococcus aureus 

17) Botulism – 

18) Clostridium botulinum 

19) Aflatoxins – 

20) Produced by fungi Aspergillus flavus 

21) In general both types of illnesses are referred to as due to food poisoning 

                                                                                             Any 15 

III. Binocular and monocular vision  

1) In humans, both eyes are located in front of the face which facilitates coordinated vision from the 

two eyes 

2) However it is possible to see visual fields with one eye 
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3) Seeing the visual field using only one eye is called monocular vision 

4) However when one eye is used, three dimensional vision is impaired 

5) Especially in relation to the judgement of speed and distance 

6) Seeing the visual field using two eyes with greater overlapping fields of view is called binocular 

vision 

7) Unlike monocular vision, binocular vision enables three dimensional views 

8) So binocular vision is very important in judging the speed  

9) and distance of an approaching object such as a vehicle 

10) It gives more accurate assessment of one object relative to another in relation to distance, 

11) Depth, height and width 

12) In some individuals, binocular vision may be impaired 

13) Such individuals face difficulties to judge the speed and distance of an approaching object 

                                                                                 22 + 15 + 13 = 50 x 3= 150 

 


