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myF – 1. capup cyfpd; gd;Kfj;jd;ik 
ghlk;:1.capup cyfk; 
Gj;jf tpdh-tpilfs; 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. gpd;tUtdtw;Ws; itu];fisg; gw;wpa rupahd $w;W vJ? 
  m)tsu;rpij khw;wj;ijf; nfhz;Ls;sd   M)epiykhWk; xl;Lz;zpfshFk;  
  ,)DNA my;yJ RNAit nfhz;Ls;sd               <)nehjpfs; fhzg;gLfpd;wd.  
  tpil: ,) DNA my;yJ RNAit nfhz;Ls;sd         
2. fpuhk; Neu; ghf;Bupaq;fisg; gw;wpa jtwhd $w;iwf; fz;lwpf. 
  m)nlf;fhapf; mkpyk; fhzg;gLtjpy;iy   M)nry;Rtupy; mjpfsT ngg;bNlh fpisf;fhd; cs;sJ. 
  ,)nry;Rtu; XuLf;fhy; MdJ.            <)ypg;Nghghyprhf;fiul;fs; nfhz;l nry;Rtu; 
  tpil: m) nlf;fhapf; mkpyk; fhzg;gLtjpy;iy 
3. Mu;f;fpghf;Bupak; vJ? 
  m)mrl;Nlhghf;lu;     M)vu;tpdPah     ,)bupg;Nghdpkh     <)nkj;jNdh ghf;Bupak; 
  tpil: <)nkj;jNdh ghf;Bupak;   
4. ePyg;gRk; ghrpfNshL njhlu;Gila rupahd $w;W vJ? 
  m)efu;tjw;fhd cWg;Gfs; ,y;iy. 
  M)nry;Rtupy; nry;YNyh]; fhzg;gLfpwJ. 
  ,)clyj;ijr; rw;wp kpA+rpNy[; fhzg;gLtjpy;iy. 
  <)/GNshupbad; jurk; fhzg;gLfpwJ.   
  tpil: m)efu;tjw;fhd cWg;Gfs; ,y;iy. 
5. rupahfg; nghUe;jpa ,iziaf; fz;lwpf.    
  m)Mf;BNdhikrPl;fs; - jhkjpj;j ntg;GNeha;  
  M)ikf;Nfhgpsh];kh – foiyj; jhil Neha; 
  ,)ghf;Bupaq;fs; - Edpf;foiy Neha;  
  <)G+Q;irfs; - re;jdf; $u;Edp Neha; 
  tpil: ,)ghf;Bupaq;fs; - Edpf;foiy Neha;  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. N`hkpNahkpu]; kw;Wk; n`l;bNuhkpu]; iyf;nfd;fis NtWgLj;Jf.   

N`hkpNahkpu]; iyf;nfd;fs; n`l;bNuhkpu]; iyf;nfd;fs; 
ghrp nry;fs; iyf;nfd;fs; 
clyj;jpy; rPuhf gutp fhzg;gLk;. 

tiuaWf;fg;gl;l ghrp kw;Wk; G+Q;ir 
mLf;Ffs; fhzg;gLk; 

7. nkdpuhtpd; rpwg;G gz;Gfs; ahit? 
   (i),it njhy;Yl;fU xU nry; capupfs;.  
   (ii),jd; nry;RtH kpANfhngg;ilLfshy; MdJ.  
   (iii),it jw;rhh;G Cl;lKiwf; nfhz;lit. 
   (iv),it ,lg;ngaHr;rp milAk; jpwd; cilait. 
   (v)vLj;Jf;fhl;L:- Mu;f;fpghf;Bupah.   
8. gapu; Row;rp kw;Wk; fyg;Gg; gapu; Kiwfspy; cotu;fs; ny$k; tif jhtuq;fisg; gapupLtJ Vd;? 
  ny$k; tif jhtuq;fs; kz;zpy; iel;u[id epiyepWj;Jfpd;wd. vdNt cotu;fs; gapu; Row;rp     
  Kiwapy; ny$k; tif jhtuq;fis gapupLfpd;wdu;. 
9. Ik;ngUk;gpupT tifg;ghl;bid tpthjp. mjd; epiw kw;Wk; Fiwfisg; gw;wp Fwpg;G vOjTk;. 

 

gz;Gfs; nkhdpuh GNuhl;b];lh G+Q;irfs; gpshz;Nl mdpNkypah 
1.nry;ypd;  
 jd;ik 

njhy;Yl;fU 
capupfs; 

nka;Al;fU 
capupfs; 

nka;Al;fU 
capupfs; 

nka;Al;fU 
capupfs; 

nka;Al;fU 
capupfs; 

2.cly;  
 mikg;G 

xU nry; xU nry; xU nry;, 
gy nry; 

jpR (m)cWg;Gfs; 
nfhz;lit 

jpR, cWg;Gfs; 
nfhz;lit 

3.nry; Rtu; cz;L cz;L/ 
,y;iy 

cz;L cz;L ,y;iy 

4.czTl;l     
 Kiw 

jw;rhu;G 
Cl;l Kiw 

jw;rhu;G 
Cl;l Kiw 

rhu;G+l;l 
Kiw 

jw;rhu;G Cl;l 
Kiw 

rhu;G+l;l Kiw 

5.,lg;ngau;r;rp 
milAk; jpwd; 

cilait/ 
mw;wit 

cilait/ 
mw;wit 

mw;wit mw;wit cilait 
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  Ik;ngUk;gpupT tifg;ghl;bd; epiwfs;: 
      (i),it nry;yikg;G kw;Wk; clyikg;G Mfpatw;wpd; mbg;gilapy; mike;j tifg;ghL MFk;.  
      (ii),t;tifg;ghL capupdq;fspd; ,dg;gupzhk njhlu;gpid tpsf;FfpwJ.  
      (iii),it czT+l;l Kiwapd; mbg;gilapy; mike;j tifg;ghL MFk;. 
  Ik;ngUk;gpupT tifg;ghl;bd; Fiwfs;: 
       (i)nry;Rtu; cila kw;Wk; nry;Rtu; mw;w capupdq;fs; xNu gpuptpy; tifg;gLj;jg;gl;Ls;sd. 
       (ii),it itu];fs; ,t;tifg;gl;by; Nru;f;fg;gltpy;iy. 
10. iyf;nfd;fspd; nghJ gz;Gfis vOJf.  
        (i)ghrpfSf;Fk;, G+Q;irfSf;Fk; ,ilNa Vw;gLk; xUq;Fapup mikg;G iyf;nfd;fs; vdg;gLk;.  
   (ii),jpy; ghrp capupfs; G+Q;irfSf;F Cl;lj;ij mspf;fpwJ. G+Q;ir capupfs; ghrpfSf;F  
     ghJfhg;ig mspf;fpwJ. 
   (iii)iyf;nfd;fspd; ghypyh ,dg;ngUf;fk; Jz;lhjy;, nrhuPbaq;fs;, Irpbaq;fs; %yk;    
     eilngWfpwJ. 
   (iv)ghrp capupfs; efuhtpj;Jfs; %yk; ,dg;ngUf;fk; nra;fpd;wd. 
   (v)G+Q;ir capupfs; ghypdg;ngUf;fj;jpy; <Lgl;L M];Nfh fdp clyq;fis cUthf;Ffpd;wd.  

 

************************************************************************************** 
myF – 1. capup cyfpd; gd;Kfj;jd;ik 

ghlk;:2.jhtu cyfk; 
I.xU kjpg;ngz; tpdhf;fs;:- 
1. vg;gpupT jhtuk; xq;fpa NfkPl;lf jhtu re;jjpiaf; nfhz;lJ? 
  m)nlupNlh/igl;fs;  M)gpiuNah/igl;fs;  ,)[pk;Ndh];ngu;k;fs;  <)MQ;rpNah];ngu;k;fs; 
  tpil: gpiuNah/igl;fs;  
2. nlupNlh/igl;fspy; NfkPl;lf jhtu re;jjpiaf; Fwpg;gJ... 
  m)Kd;clyk;  M)clyk;   ,)$k;G  <)Ntu;j;jhq;fp  tpil: m)Kd;clyk;   
3. xU MQ;rpNah];ngu;k; jhtuj;jpd; xw;iwkba FNuhNkhNrhk; vz;zpf;;if 14 vdpy; mjd; fUT+z;  
  jpRtpy; cs;s FNuhNkhNrhk; vz;zpf;if?             
  m)7  M)14   ,)42  <)28  tpil: ,)42   
4. [pk;Ndh];ngu;k;fspy; fUT+z; jpR cUthtJ... 
  m)fUTWjypd; NghJ M)fUTWjYf;F Kd; ,) fUTWjYf;F gpd; <)fU tsUk; NghJ 
  tpil: M)fUTWjYf;F Kd;  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
5. xw;iwkba NfkPl; capup tho;f;ifr; Roiy ,ul;ilkba NfkPl; capup tho;f;ifr; RoypypUe;J     
  NtWgLj;Jf. 
 
 
 
 
 
 
 
 
6. g;nsf;Nlh];by; vd;why; vd;d? Xu; vLj;Jf;fhl;L jUf. 
  (i)iryKk;, GNshaKk; jl;Lfs; Nghd;W khwpkhwp mike;jpUf;Fk;. ,J g;nsf;Nlh];by; vdg;gLk;.  
  (ii)vLj;Jf;fhl;L: iyf;NfhNghbak; fpshNtl;lk;. 
7. gpf;Ndhirypf; gw;wp ePtpH mwptJ ahJ? 
  igd]; jhtuj;jpy; ,uz;lhk; epiy tsu;r;rpapd; NghJ FWfpa nkLy;yup fjpu;fisf; nfhz;L    
  mlu;j;jpahf cUthFk; fl;il gpf;Ndhirypf; vdg;gLk;. 
8. MQ;rpNah];ngu;k;fSf;Fk;, [pk;Ndh];ngu;k;fSf;Fk; ,ilNa fhzg;gLk; ,uz;L nghJg; gz;Gfis  
  vOJf.  
  (i)jz;by; A+];by; fhzg;gLjy;.   
  (ii)#y;fisr; #o;e;J #Yiw fhzg;gLjy;. 
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9. ghrpfspy; gRq;fzpfj;jpd; tbtk; jdpj;Jtk; tha;e;jJ vdf; fUJfpwhah? cdJ tpilia    
  epahag;gLj;Jf.  
  Mk;, ghrpfspy; gRq;fzpfk; ntt;NtW tbtj;jpy; fhzg;gLtjhy; mit jdpj;Jtk;     
  tha;e;jjhff; fUjg;gLfpwJ. 
      (i)fpshkpNlhNkhdh]; - fpz;z tbtk; 
      (ii)Nfuh – tl;L tbtk; 
      (iii)A+Nyhj;upf;]; - fr;ir tbtk; 
      (iv)ClNfhzpak; - tiyg;gpd;dy; tbtk; 
      (v)];igNuhifuh – RUs; tbtk;    
10. gpiuNah/igl;Lfspd; fUTWjYf;F ePu; mtrpak; vd;w fUj;ij Vw;fpwhah? cdJ tpilia     
   epahag;gLj;Jf. 
   Mk;, gpiuNah/igl;Lfs; epytho; jhtuq;fshf ,Ug;gpDk;, mtw;wpd; tho;f;if Row;rpapy;      
   firapioiaf; nfhz;l Mz; NfkPl;Lfs; Mu;f;fpNfhzpaj;ij mila ePu; mtrpakhfpwJ.  
   vdNt gpiuNah/igl;Lfs; jhtug; ngUk;gpuptpd; ePu;, epy tho;td vd miof;fg;gLfpd;wd. 

************************************************************************************** 

myF – 2. jhtug; Gwmikg;gpay; kw;Wk;  
%Ltpijj;jhtuq;fspd; tifg;ghL  

ghlk;:3.clyg;Gw mikg;gpay; 
I.xU kjpg;ngz; tpdhf;fs;:- 
1. fPo;fz;ltw;wpy; gy;fha;g;Gj; jhtuk; vJ? 
  m)khQ;rp/nguh M)ghk;Grh ,)kpArh <)mNft;  tpil: m)khQ;rp/nguh.  
2. Ntu;fs; vd;git… 
  m)fPo;Nehf;fpait, vjpu; Gtp ehl;lKilait, Neu; xsp ehl;lKilait 
  M)fPo;Nehf;fpait, Neu; Gtp ehl;lKilait, vjpu; xsp ehl;lKilait 
  ,)Nky; Nehf;fpait, Neu; Gtp ehl;lKilait, vjpu; xsp ehl;lKilait  
  <)Nky; Nehf;fpait, vjpu; Gtp ehl;lKilait, Neu; xsp ehl;lKilait 
  tpil: M)fPo;Nehf;fpait, Neu; Gtp ehl;lKilait, vjpu; xsp ehl;lKilait. 
3. gpiuNah/gpy;yk;, lah];Nfhupah - vjw;F vLj;Jf;fhl;L? 
  m),iy nkhl;L, Edp nkhl;L   M),iy nkhl;L, jz;L nkhl;L 
  ,)jz;L nkhl;L, Edp nkhl;L    <)jz;L nkhl;L, ,iy nkhl;L 
  tpil: M),iy nkhl;L, jz;L nkhl;L 
4. fPo;fz;ltw;wpy; rupahd $w;W vJ? 
  m)igrk; rl;iltk; jhtuj;jpy; rpw;wpiyfs; gw;Wf;fk;gpahf khwpAs;sd. 
  M)mlyhd;~pah jhtuj;jpy; Edp nkhl;L Kl;fshf khwpAs;sJ. 
  ,)neg;ge;j]; jhtuj;jpy; eL euk;G %bahf khwpAs;sJ.  
  <)];ikyhf;]; jhtuj;jpy; kQ;rup mr;R gw;Wf;fk;gpahf khwpAs;sJ. 
  tpil: m)igrk; rl;iltk; jhtuj;jpy; rpw;wpiyfs; gw;Wf;fk;gpahf khwpAs;sd. 
5. jtwhd ,iziaj; Nju;e;njL 
  m)kpA+]h – Xu; eL euk;G   M)yhg;yhg; - Kr;rpw;wpiy mq;iff;$l;biy 
  ,)mfhyp/gh - ,iy nkhirf;  <)mykhz;lh - %tpiy mikT 
  tpil: <)mykhz;lh - %tpiy mikT 
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. Ntupd; gFjpfis glk; tiue;J ghfj;ij Fwpf;fTk;. 
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7. fPo;fz;ltw;wpd; xw;Wik, Ntw;Wikfis vOJf. 
  m)mtprpdpah, l;uhgh  M)Ntu; nkhl;Lf;fs;,  ,iy nkhl;Lf;fs;  ,),iyj;njhopy; jz;L,  
  FW ,iyj;njhopy; jz;L. 

   
 
 
 
 
 
 
 
 
 

 
 
 
 
 

8. Ntu; VWnfhbfs; vt;thW jz;L VWnfhbfspypUe;J NtWgLfpd;wd. 

 
9. tuk;gw;w (m) xUghj fpisj;jiyAk;, tuk;Gila (m) gyg;ghj fpisj;jiyAk; xg;gpLf.  

 
10. Xu; eL euk;gikTf;Fk;, gy eL euk;gikTf;Fk; ,ilNaAs;s NtWghl;il $Wf. 

 

************************************************************************************** 

myF – 2. jhtug; Gwmikg;gpay; kw;Wk;  
%Ltpijj;jhtuq;fspd; tifg;ghL 
ghlk;:4.,dg;ngUf;f Gwmikg;gpay; 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. ntf;]py;yup ,joikT ,e;jf; FLk;gj;jpd; gz;ghFk; 
  m)/NgNg]p M)M];l;Nu]p  ,)nrhyhNdrp  <)gpuh]pNfrp  tpil: m)/NgNg]p 
2. ,dze;j #yf,iyfs; nfhz;l #yftl;lk; ,t;thW miof;fg;gLk;. 
  m),izahr; #yf,iy #yfk;    
  M)gy #yf ,iy #yfk;              
  ,),ize;j #yf,iy #yfk;       
  <)Nkw;$wpa vJTk; ,y;iy  tpil: ,),ize;j #yf,iy #yfk;  
3. jpus;fdp ,jpypUe;J cUthfpwJ. 
  m)gy ,izahr; #yf,iy #yfg;ig  M) gy ,ize;j #yf,iy #yfg;ig   
  ,)gy #yf,iy #yfg;ig  <)KO kQ;rup  tpil: m)gy ,izahr; #yf,iy #yfg;ig. 
 
 

m) mtprpdpah l;uhgh 
1.,it kuq;fs;. ,it njhw;Wj; jhtuq;fs;. 
2.,it rJg;G epyj;jhtuq;fs;. ,it ,ilepiyj; jhtuq;fs;. 
3.,jpy; Rthr Ntu;fs; fhzg;gLk;. ,jpy; xspr;Nru;f;if Ntu;fs; fhzg;gLk;. 

M) Ntu; nkhl;Lf;fs; ,iy nkhl;Lf;fs; 
1.NtupypUe;J Njhd;Wk; nkhl;Lf;fs;    
 Ntu; nkhl;Lf;fs; vdg;gLk;. 

,iyapypUe;J Njhd;Wk; nkhl;Lf;fs; 
,iy nkhl;Lf;fs; vdg;gLk;. 

2.v.fh: kuky;yp, fwpNtg;gpiy. v.fh: ngNfhdpah, gpiuNah/gpy;yk;. 

,) ,iyj;njhopy; jz;L FW ,iyj;njhopy; jz;L 
1.,jpy; jz;lhdJ ,iyapd; njhopyhd  
 xspr;Nru;f;ifiar; nra;fpwJ. 

,it ,iyj;njhopy; jz;ilg; Nghd;Nw jl;ilahd 
my;yJ cUz;ilahd mikg;ghFk;. 

2.v.fh: xgd;~pah. v.fh: m];guhf];. 

Ntu; VWnfhbfs; jz;L VWnfhbfs; 
1.,jpy; fZ gFjpapy; ,Ue;J Njhd;Wk; Ntw;wpl   
 Ntu;fs; Mjhuj;ijg; gw;wp VWfpd;wd. 

,jpy; jz;L gFjpNa Mjhuj;ijg; gw;wp 
VWfpd;wd. 

2.v.fh: ntw;wpiy nfhb. v.fh: fha;ts;spf; nfhb. 

tuk;gw;w fpisj;jy; (m) xUghj fpisjy; tuk;Gila fpisj;jy; (m) gyg;ghj fpisjy; 
1.,jd; Edp nkhl;lhdJ njhlu;e;J tsu;e;J  
 nfhz;Nl ,Uf;Fk;. 

,jd; Edp nkhl;lhdJ Fwpg;gpl;l tsu;r;rpf;F 
gpwF epd;WtpLfpwJ. 

2.v.fh: ghypahy;jpah. v.fh: irf];. 

Xu; eL euk;gikT gy eL euk;gikT 
1.,jpy; xU ika euk;G kl;Lk; fhzg;gLk;. ,jpy; gy ika euk;Gfs; fhzg;gLk;. 
2.,it rpwF tbt tiyg;gpd;diy  
 Vw;gLj;Jfpd;wd. 

,it mq;f tbt tiyg;gpd;diy 
Vw;gLj;Jfpd;wd. 

3.v.fh: kh ,iy. v.fh: gg;ghsp ,iy. 
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4. xU kQ;rupapy; kyu;fs; gf;fthl;by; mb Kjy; Edp Nehf;fpa tupirapy; mike;jpUe;jhy;,  
  ,sk; nkhl;Lfs;… 
  m)mz;ikapypUf;Fk;    M)Nra;ikapypUf;Fk;    ,),ilr;nrUfg;gl;bUf;Fk;   <)vq;FkpUf;Fk;          
  tpil: m)mz;ikapypUf;Fk;   
5. cz;ikf;fdp vd;gJ…. 
  m)kyupd; #yfg;ig kl;LNk fdpahf cUthtJ     
  M)kyupd; #yfg;ig kw;Wk; Gy;yptl;lk; fdpahf cUthtJ     
  ,)kyupd; #yfg;ig, Gy;yptl;lk; kw;Wk; G+j;jsk; fdpahf cUthtJ     
  <)kyupd; midj;J tl;lq;fSk; fdpahf cUthtJ          
  tpil: m)kyupd; #yfg;ig kl;LNk fdpahf cUthtJ     
  II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. G+tbr;nrjpYila, G+f;fhk;Gr;nrjpyw;w, Murkr;rPu; cila, ,Ughy; kyu;, KOikahd 
  Ie;jq;f kyu;, jdpj;j Gy;yptl;lk;, jdpj;j my;yptl;lk;, ,izahj Ie;J kfue;jj;jhs;fs;, 
  Nky;kl;lr; #yfg;igAld; ,ize;j ,uz;L #yf,iyfis nfhz;l kyupd; kyu; #j;jpuj;jpid  
  vOJf. 
  Br., Ebrl.,         K5, C5, A5, G(2) 
7. fPo;fz;ltw;wpw;F fiyr;nrhw;fs; jUf. 
  m)xU tskw;w kfue;jj;jhs;.  
    tpil: kyl;L kfue;jj;jhs; my;yJ ,dg;ngUf;fj; jd;ikaw;w kfue;jj;jhs;.     
  M)kfue;jj;jhs; xU fl;lhf ,ize;j kfue;jj;jhs;.     
    tpil: xj;j cWg;gpizT.     
  ,)my;yp ,jo;fSld; ,ize;jpUj;jy;.  
    tpil: my;yp xl;bait. 
8. #y; xl;LKiwapd;  tiffis vLj;Jf;fhl;Lld; tpsf;Ff. 
   1.mr;R #y; xl;LKiw:  
    #yfg;igapd; ika mr;rpy; #y;fs; xl;b fhzg;gLk; v.fh: jf;fhsp, vYkpr;ir 
   2.tpspk;G #y;xl;L Kiw: 
    #yfg;igapd; tpspk;G gFjpapy; #y;fs; xl;b fhzg;gLk; v.fh: mtiu 
   3.Rtu; #y; xl;LKiw  
    #yfg;igapd; RtH gFjpapy; #y;fs; xl;b fhzg;gLk; v.fh: fLF 
   4.mb #y; xl;LKiw: 
    #yfg;igapd; mbg;Gwj;jpy;; #y;fs; xl;b fhzg;gLk; v.fh: #hpafhe;jp 
   5.jLg;Gr;RtH #y; xl;LKiw: 
    gy miwfisf; nfhz;l #yfg;igapy; #y;fs; xl;b fhzg;gLk; v.fh: epk;/igah 
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9. $l;Lf;fdpia jpus;fdpapypUe;J NtWgLj;Jf. 
 
 
 
 
 

 
10. jFe;j vLj;Jf;fhl;LfSld; rijf;fdpapd; tiffis tptup.   
   (i)xU kyupd; xU #yfg;igapy; ,Ue;J cUthFk; fdp rijf;fdp vdg;gLk;. 
   (ii),jd; fdpj;Njhy; rijg;gw;Wld; fhzg;gLk;. 
   (iii)fdpj;Njhy; ntspj;Njhy;, eLj;Njhy;, cl;Njhy; vd NtWgl;L fhzg;gLk;. ,it fPo;fz;l Ie;J  
     tifg;gLk;. 
   1.ngu;up (rijf;fdp): 
    (i),it ,uz;L my;yJ gy #yf ,iyfs; ,ize;J cUthFk; fdpahFk; 
    (ii),jd; midj;J gFjpfSk; cz;zf;$bait 
    (iii)v.fh: jf;fhsp 
   2.l;&g; (cs;Xl;Lr; rijf;fdp): 
    (i),it xw;iw #yf ,iyia nfhz;l Nkw;kl;l #yfg;igapy; ,Ue;J cUthFk; fdpahFk; 
    (ii),jd; cl;Njhy; fy; Nghd;W fbdkhf fhzg;gLk; 
    (iii)v.fh: khq;fha; 
   3.ngg;Ngh (ntspXl;Lr; rijf;fdp): 
    (ii),it %d;W #yf ,iyia nfhz;l fPo;kl;l #yfg;igapy; ,Ue;J cUthFk; fdpahFk; 
    (ii),jpy; rijg;gw;Wld; $ba eLj;Njhy; fhzg;gLk; 
    (iii)v.fh: nts;sup 
   4.n`];ngupbak; (vYkpr;ir tiff;fdp): 
    (i),it ,ize;j gy #yf ,iyfisAk;, gy #yf miwfisAk; nfhz;l Nky;kl;lr;    
        #yfg;igapy; ,Ue;J cUthFk; fdpahFk;. 
    (ii),jd; fdpAiwapy; vz;nza; Rug;gpfs; fhzg;gLk; 
    (iii)v.fh: vYkpr;ir 
   5.Nghk; (ngha;f;fdp):  
    (i),f;fdp ,ize;j gy #yf ,iyfis nfhz;l fPo;kl;l #yfg;igapy; ,Ue;J cUthFk;    
      fdpahFk; 
    (ii),jpy; G+j;jsk; #yfg;igAld; ,ize;J fhzg;gLk;. vdNt ,it ngha;f;fdp vdg;gLk;. 
    (iii)v.fh: Mg;gps;, Ngupf;fha;. 
    

************************************************************************************ 

myF – 2. jhtug; Gwmikg;gpay; kw;Wk;  
%Ltpijj;jhtuq;fspd; tifg;ghL 

ghlk;:5.tifg;ghl;bay; kw;Wk; FOkg;gupzhk tifg;ghl;bay; 
I.xU kjpg;ngz; tpdhf;fs;:- 
1. kuG top tifg;ghL vjidg; gpujpgypg;gjhy; kpfTk; tpUk;gj;jf;f tifg;ghlhf cs;sJ. 
  m) xg;gPl;L cs;sikg;gpay;   M) cw;gj;jp nra;ag;gl;l G+f;fspd; vz;zpf;if   
  ,) xg;gPl;L nry;ypay; <) gupzhk cwTKiw     tpil: <) gupzhk cwTKiw                  
2. gy;NtW tifg;gl;l jhtu Nehnajpu;g;G kz;lyj;jpd; xw;Wikfs; kw;Wk; Ntw;Wikfs; mlq;fpa     
  tifg;ghL 
  m) Ntjpa tifg;ghL   M) %yf;$W tifg;ghl;L mikg;G Kiw   
  ,) CePu;rhu; tifg;ghL  <) vz;zpay; tifg;ghL    tpil: ,) CePu;rhu; tifg;ghL  
3. gpd;tUk; ve;jj; jhtuj;jpd; Ntu; Kz;Lfspy; iel;u[id epiyepWj;Jk; ,io Ez;Zapu;fs;    
  cs;sd? 
  m) FNuhl;lNyupah [d;rpah   M) irf]; nutY}l;lh   
  ,) irru; mupl;bdk;  <) NfrpAtiudh <Frpb/Nghypah   tpil: ,) irru; mupl;bdk; 
4. ,U gf;fr;rkr;rPu; nfhz;l kyu;fs; 
  m) rPNuh/gp[pah  M) njtp~pah  ,) ll;Luh  <) nrhyhdk;   tpil: m) rPNuh/gp[pah. 
  

$l;Lf;fdp jpus;fdp 
1.xU kQ;rupAk; mjd; mr;Rk; Nru;e;J  
 cUthFk; fdp $l;Lf;fdp vdg;gLk;. 

gy ,izahr; #yfq;fspy; ,Ue;J Njhd;Wk; 
rpW fdpfspd; njhFg;G jpus;fdp vdg;gLk;. 

2.v.fh: gyhg;gok;. v.fh: rPjhg;gok;. 
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II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
5. capupag; gy;tifikiag; ghJfhg;gjpy; Njrpag; G+q;fhf;fspd; gq;fpid tptup. 
  (i) jhtutpay; Muha;r;rpfSf;F gad;gLfpd;wd. 
    (ii)  jhtuq;fspd; cs;sikg;gpay;, fUtpay;, nry;ypay; gw;wp mwpa Njrpa G+q;fhf;fs; cjTfpd;wd. 
    (iii)  mupjhd kw;Wk; mopaf;$ba epiyapy; cs;s jhtuq;fis ghJfhf;f cjTfpd;wd. 
    (iv)  jhtu rpw;wpdq;fisg; gw;wp mwpa Njrpa G+q;fhf;fs; cjTfpd;wd. 
    (v)  capupay; gy;tifikia gw;wp mwpa cjTfpd;wd. 
6. ,UtpijapiyfisAk;,  Nfhg;ig tbtg; G+j;jsj;ijAk; nfhz;l jhtuq;fis vt;thW    
  tifg;gLj;Jtha;? my;yJ nge;jk; kw;Wk; `Pf;fu; tifg;ghl;il tptup. 
 
  1.,Utpijapiyfis nfhz;l jhtuq;fs; fPo;fz;lthW tifg;gLj;jg;gl;Ls;sJ.  
 
                               tpijj;jhtuq;fs; 
 
 
      tFg;G-I                        tFg;G-II                     tFg;G-III 
    ilfhl;byplNd                 [pk;Ndh];ngh;k;Nk              NkhNdhfhl;byplNd 
                                (%d;W FLk;gq;fs;)           7 tupir 34 FLk;gq;fs; 
     1.irf;fNlrp 
     2.Nfhdp/ngNurp 
     3.ePl;Nlrp 
 
 
 Jiz tFg;G-I                 Jiz tFg;G-II                   Jiz tFg;G-III 
 ghypngl;lhNy                  NfNkhngl;lhNy                   NkhNdhf;sikbNa 
                                                         8 tupirfs; 36 FLk;gq;fs; 
       tupir-I jhykp/GNsNu            tupir-I ,d;/ngNu 
       6 Jiwfs; 34 FLk;gq;fs;          3 Jiwfs; 9 FLk;gq;fs;  
      
       tupir-II b];fp/GNshNu           tupir-II n`l;bNuhkpNu 
       4 Jiwfs; 23 FLk;gq;fs;          3 Jiwfs; 12 FLk;gq;fs;  
 
       tupir-III fhyprp/GNshNu          tupir-III igfhHngy;Nyl;Nl 
       5 Jiwfs; 27 FLk;gq;fs;          4 Jiwfs; 24 FLk;gq;fs;   
 
  2.Nfhg;ig tbtg; G+j;jsj;ij nfhz;l jhtuq;fs; (fhyprp/GNshNu):- 
   (i) ,jpy; Nfhg;ig tbtg; G+j;jsk; fhzg;gLk;. 
       (ii) ,jpy; Nky;kl;l, fPo;kl;l, ,ilkl;l, #yfj;ij cila kyu;fs; tifg;gLj;jg;gl;Ls;sJ. 
   (iii),jpy; 5 Jiwfs; kw;Wk; 27 FLk;gq;fs; fhzg;gLk;.  
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7. fpisl;Nlhupah nlu;Nd~pahtpd; kyu; gz;Gfis tpsf;Ff my;yJ /NgNgrp (gl;lhzp) FLk;gj;jpd;   
  nghJg; gz;Gfis tptup. 
 
8. ypy;ypNarp FLk;gj; jhtuq;fis nrhyhNdrp FLk;gj; jhtuq;fspypUe;J vt;thW NtWgLj;Jtha;?  
  my;yJ my;ypak; rPgh kw;Wk; lhl;^uh nkl;ly; jhtuq;fis fiyr;nrhw;fshy; tptup. 
 

gz;Gfs; fpisl;Nlhupah 
nlu;Nd~pah (/NgNgrp) 

lhl;^uh nkl;ly; 
(nrhyhNdrp) 

my;ypak; rPgh 
(ypy;ypNarp) 

1.tsupay;G gpd;Dq;nfhb rpWnrb rpWnrb 
2.Ntu; MzpNtu; MzpNtu; ry;ypNtu; 

3.jz;L 
eype;j jz;L gRikahdJ, 

nkd;ikahdJ 
jiuf;fPo; Fkpok; 

 
4.,iy 

xw;iw rpwF $l;biy, 

mijg;Gilait, 
tiygpd;dy; euk;gikT 

jdp ,iy, 

khw;wpiyaikT, 
tiygpd;dy; euk;gikT 

rijg;gw;Wilait, 
cUz;l ,iy, 
,izg;Nghf;F euk;gikT 

 
5.kQ;rup 

 
,iyf;Nfhz kQ;rup 

 
,iyf;Nfhz irk; 

];Nfg;gp[pu]; tif 
kQ;rup 

 
6.kyu; 

KOikahdJ, ,Ughy; 
kyu;, Ie;jq;f kyu;, 
,Ugf;fr; rkr;rPUilaJ 

KOikahdJ, ,Ughy; 
kyu;, Ie;jq;f kyu;, 
Murkr;rPUilaJ 

KOikahdJ, ,Ughy; 
kyu;, %tq;f kyu;, 
Murkr;rPUilaJ 

7.Gy;yp tl;lk; 
    (m) 
G+tpjo; tl;lk; 

5 Gy;ypfs;, 
gRikahdJ,  
njhL ,jo; mikT 

5 Gy;ypfs;,  
gRikahdJ,  
njhL ,jo; mikT 

6 G+tpjo;fs;, ,U 
mLf;fpy; mike;jit, 
njhL ,jo; mikT 

8.my;yptl;lk; 

5 my;ypfs;, tz;zj;J 
G+r;rp tbtpy; 
mike;jit,  
,wq;F jOT ,joikT 

5 my;ypfs;, iftprpwp 
Nghd;w kbg;Gilait, 
jpUF ,joikT 

 
 
my;yp tl;lk; ,y;iy 

 
 
9.kfue;jj;jhs;   
 tl;lk; 

10 kfue;j;jhs;fs; (9)+1 
vd ,U fw;iwapy; 
mike;jit, 
kfue;jg;ig <uiw 
cilait 

5 kfue;j;jhs;fs;,  
my;yp xl;bait, 
kfue;jg;ig <uiw 
cilait 

6 kfue;j;jhs;fs;  
3+3 vd ,U mLf;fpy; 
mike;jit,  
kfue;jg;ig <uiw 
cilait 

 
10.#yf   
  tl;lk; 

Nky; kl;l #w;ig, 
tpspk;G #y; xl;LKiw, 
xU #yf ,iy 

Nky; kl;l #w;ig, 
mr;R #y; xl;LKiw, 
,U #yf ,iy 

Nky; kl;l #w;ig, 
mr;R #y; xl;LKiw, 
%d;W #yf ,iy 

11.fdp ,UGw ntbfdp ntbfdp miw ntbfdp 
12.tpij fUT+z; mw;wJ fUT+z; cilaJ fUT+z; cilaJ 
 
13.kyu;  
  tha;ghL 

  
 
 

 

14.kyu;    
  tiuglk; 

   
 
 
 
 
 
 
 
 
 

 

                                                    

****************************************************************************************** 
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myF – 3. nry; capupay; kw;Wk; capup %yf;$Wfs; 
ghlk;:6 nry; xU tho;tpay; myF 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. iuNghNrhk;fspd; ,uz;L Jiz myFfSk; ve;j madp epiyapy; neUf;fkhfj; njhlu;e;J    
  Nru;e;jpUf;Fk; 
     m) nkf;dPrpak;    M)  fhy;rpak;    ,)  Nrhbak;     <)  /ngu;u];              tpil: m) nkf;dPrpak;     
2. igNyhn[dpia njupe;Jf; nfhs;s fPo;f;fz;l ve;j tupirfs; gad;gLj;jg;gLfpwJ. 
  m) mRNA    M)  rRNA   ,)  tRNA     <)  HnRNA             tpil: M)  rRNA    
3. gy nry;fspd; gzpfs; xOq;fhfTk; kw;Wk; ikl;lhl;bf; nry;gFg;G ,Ue;jhYk; $l ,itfisg;  
  ngw;wpg;gjpy;iy? 
  m) gpsh];kh rt;T   M) irl;Nlh];nfypl;ld;    ,) ikl;Nlhfhz;bupah   <) fzpfq;fs;   
  tpil: <) fzpfq;fs;   
4. nry; rt;tpd; mikg;gpy; gha;k jpl;L khjpupiaf; fUj;jpy; nfhz;L ypg;gpLfSk; Gujq;fSk; ypg;gpL  
  xw;iw mLf;fpypUe;J kWGwj;jpw;F ,lg;ngau;e;J nry;yf; fPo;f;fhZk; $w;Wfspy; vJ rupahdJ.           
     m)ypg;gpLfs; kw;Wk; Gujq;fs; mq;Fk; ,q;Fk; ,lg;ngau;tjpy;iy. 
  M)ypg;gpLfs; kw;Wk; Gujq;fs; mq;Fk; ,q;Fk; ,lg;ngau;fpd;wd. 
     ,)ypg;gpLfs; mupjhf mq;Fk; ,q;Fk; ,lg;ngau;fpd;wd. Gujq;fs; my;y. 
  <) Gujq;fs; mq;Fk; ,q;Fk; ,lg;ngau;fpd;wd. ypg;gpLfs; my;y. 
     tpil: ,) ypg;gpLfs; mupjhf mq;Fk; ,q;Fk; ,lg;ngau;fpd;wd. Gujq;fs; my;y. 
5. gl;bay;-I I gl;bay;-II cld; nghUj;jpr; rupahd tpiliaj; Nju;e;njLf;fTk;. 
       gl;bay;-I                    gl;bay;-II 
  m) ijyf;fha;Lfs;  -      (i)jl;L tbtg; ig Nghd;w Nfhy;if cWg;Gfs;.    
  M) fpup];Nl        -    (ii)Ruq;fpa mikg;ig nfhz;l DNA. 
  ,) rp];lu;Nd       -     (iii)];l;Nuhkhtpd; jl;ilahd ig Nghd;w rt;T.    
  <) FNuhkhl;bd;     -      (iv)ikl;Nlhfhz;bupahtpy; cs;s kbg;Gfs;. 
    (m) (M)  (,) (<)  
 (1) (iii)     (iv)      (ii)    (i) 
 (2) (iv)     (iii)      (i)    (ii)  
 (3) (iii)     (iv)      (i)    (ii)  
 (4) (iii)      (i)      (iv)   (ii)     tpil: (3) (iii)     (iv)     (i)    (ii)  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. CLUty; kpd;dZ Ez;Nzhf;fpapd; Kf;fpaj;Jtj;ijf; $Wf. 
  (i) ,J nghJthfg; gad;gLj;jg;gLk; Ez;Nzhf;fp MFk;. ,jd; cUngUf;fk; 1-3 yl;rk; klq;fhFk;. 
     (ii) ,jd; NtWgLj;Jk; jpwd; 2-10A˚ MFk;. 
  (iii) ,jidg; gad;gLj;jp itu];, ghf;Bupah kw;Wk; nry; Ez;ZWg;Gfisg; gw;wp tpupthf gbf;fyhk;. 
7. GNuhl;Nlhgpshr Nfhl;ghl;ilf;; $Wf. 
  (i)gp~;~u; (1894) kw;Wk; `hu;b (1899) GNuhl;Nlhgpshrj;ij xU gy;$l;Lf; $o;kj; njhFg;G vdf;    
    $wpdhu;. 
     (ii),J capupay; Kf;fpaj;Jtk; tha;e;j ePu;kg; nghUl;fisAk;, gy;NtW fiunghUl;fshd  
    FSf;Nfh];, nfhOg;G, mkpNdh mkpyq;fs; Nghd;wtw;iw cs;slf;fpaJ. 
     (iii)fiunghUl;fspd; xUgbj;jhd jd;ik my;yJ gygbj;jhd jd;ikapd; mbg;gilapy;  
    GNuhl;Nlhgpshrj;jpd; $o;kj; jd;ik mikfpwJ. 
8. GNuhNfupNahl;LfSf;Fk;, A+NfupNahl;LfSf;Fk; ,ilNa cs;s NtWghLfis ml;ltizg;gLj;Jf. 
   

gz;Gfs; GNuhNfupNahl;Lfs; A+NfupNahl;Lfs; 
1.nry;ypd; msT ~1-5µm ~10-100µm 
2.iuNghNrhk;fs; 50S + 30S 60S + 40S 
3.Ez;ZWg;Gfs; ,y;iy gy fhzg;gLfpwJ 
4.nry; gFg;G ,U rkg;gpsT Kiw ikl;lhrp];, kpahrp]; 
5.vLj;Jf;fhl;L ghf;Bupah jhtuq;fs;, tpyq;Ffs; 
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9. jhtur; nry;Yf;Fk;, tpyq;F nry;Yf;Fk; ,ilNa cs;s NtWghLfis ml;ltizg;gLj;Jf. 
   
 
 
 
 
                   
 
 
10. jhtur; nry;ypd; Ez;zikg;ig glk; tiue;J ghfj;ijf; Fwpf;fTk;. 
 
 
 
 
    
 
 
 

 

    

 

 

************************************************************************************* 

myF – 3. nry; capupay; kw;Wk; capup %yf;$Wfs; 
ghlk;:7.nry; Row;rp 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. nry; Row;rpapd; rupahd tupiria vOJf. 
     m) S - M - G1 - G2 
    M)  S - G1 - G2 - M 
     ,)  G1 - S - G2 - M 
     <)   M - G - G2 - S     tpil: ,)  G1 - S - G2 - M 
2. nry; Row;rpapy; G1 epiyapy; nry;gFg;G tiuaiug;gLj;jg;gl;lhy;, me;j epiyapd; ngau; vd;d? 
  m) S epiy  M)  G2  epiy   ,)  M epiy  <) G0 epiy  tpil: <)  G0 epiy 
3. tpyq;F nry;fspy; ikl;lhrp]; rupahf eilngWtjw;F (APC) md/Ng]; gpupepiyf;F  
  Kd;NdWjiy Vw;gLj;j $l;likg;G cjTfpwJ. ,J xU Gujr; rpijit nray;gLj;Jk;    
  $l;likg;ghFk;. kdpj nry;ypy; APC gpioahdhy; fPNo cs;stw;wpy; vJ epfo KbAk;. 
  m) FNuhNkhNrhk;fs; Jz;lhf;fg;gLjy;     M) FNuhNkhNrhk;fs; FWf;fk; milahJ 
  ,) FNuhNkhNrhk;fs; gpupTwhJ            <) FNuhNkhNrhk;fspy; kPs; Nru;f;if epfOk;. 
  tpil: ,) FNuhNkhNrhk;fs; gpupTwhJ             
4. nry; Row;rpapd; S-epiyapy; 
  m) xt;nthU nry;ypYk; cs;s DNA-tpd; msT ,uz;L klq;fhfpwJ.        
  M) xt;nthU nry;ypYk; cs;s DNA-tpd; msT njhlu;e;J mNj mstpy; ,Uf;Fk;.        
  ,) FNuhNkhNrhk;fspd; vz;zpf;if mjpfkhFk;.            
  <) xt;nthU nry;ypYk; cs;s DNA-tpd; msT ghjpahf FiwAk;.        
  tpil: m) xt;nthU nry;ypYk; cs;s DNA-tpd; msT ,uz;L klq;fhfpwJ. 
5. nrd;Nuhkpau; ,jw;F Njit 
  m) gbnaLj;jy;  M) FUf;Nf fyj;jy;  ,) irl;Nlhgpshrk; gpsTWjy;     
  <) FNuhNkhNrhk;fis JUtg;gFjpia Nehf;fp efu;j;Jtjw;F. 
  tpil: <) FNuhNkhNrhk;fis JUtg;gFjpia Nehf;fp efu;j;Jtjw;F. 
6. vjw;F ,ilNa N[hb Nru;jy; (rpdhg;rp];) eilngWfpwJ. 
  m) mRNA kw;Wk; iuNghNrhk;fs;     M) fjpu;Nfhy; ,iofs; kw;Wk; nrd;l;Nuhkpau;fs; 
  ,) ,uz;L xj;j FNuhNkhNrhk;fs;     <) xU Mz; kw;Wk; xU ngz; NfkPl;Lfs; 
  tpil: ,) ,uz;L xj;j FNuhNkhNrhk;fs;. 
      

gz;Gfs; jhtur; nry; tpyq;Fr; nry; 
1.nry;ypd; msT ngupait rpwpait 
2.nry;Rtu; cz;L ,y;iy 
3.gRq;fzpfk; fhzg;gLk; fhzg;glhJ 
4.iyNrhNrhk;fs; fhzg;glhJ fhzg;gLk; 
5.Nrkpg;G czT jurk; fpisf;Nfh[d; 
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7. Fd;wy; gFg;gpy; (kpahrp];) FWf;Nf fyj;jy; vq;F Muk;gpf;fpwJ. 
  m) bg;Nshl;Bd;   M) ghf;fpBd;    ,) nyg;NlhBd;     <) irNfhl;Bd;  tpil: M) ghf;fpBd;     
8. fPNo nfhLf;fg;gl;Ls;s kiwKf nry;gFg;ig (ikl;lhrp];) fhy;rp]pd; %yk; ve;j epiyapy;     
  jilnra;ayhk;. 
  m) mdh/Ng];  M) nkl;lh/Ng];  ,) GNuh/Ng];  <) ,ilf; fhyepiy 
  tpil: m) mdh/Ng]; 
9. Fd;wy; gFg;gpy; xj;j FNuhNkhNrhk;fs; N[hb Nru;jiy ,t;thW miof;fyhk;. 
  M) ,ul;ilfs;  M) N[hb Nru;jy;  ,) gpupT epiy   <) rpdu;[pl;Lfs; tpil: M) N[hb Nru;jy;    
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
10. kiwKf nry;gFg;G my;yJ ikl;lhrp]; nry; gFg;gpd; Kf;fpaj;Jtj;jpy; VNjDk; %d;wpid     
   vOJf.     
       (i) jha; kw;Wk; Nra; nry;fspy; xNu khjpupahd kuGg; nghUs; cUthf;FfpwJ. 
       (ii) ,it midj;Jk; xj;j nry;fshfNt cs;sd. 
       (iii) rpije;j jpRf;fis kPz;Lk; cUthf;FfpwJ. 
       (iv) ghypyh ,dg;ngUf;fj;jpd; %yk; jha; nry;fis Nghd;Nw Nra; nry;fis cUthf;FfpwJ. 
       (v) el;rj;jpu kPd;fspy; ,oe;j fuq;fis ,og;G kPl;ly; Kiwapd; %yk; kPz;Lk; cUthf;FfpwJ. 
11. kiwKf nry;gFg;ig (ikl;lhrp];), Neu;Kf nry;gFg;gpypUe;J (Vikl;lhrp];) NtWgLj;Jf. 

 
12. G0 epiyg;gw;wp Fwpg;Gj; jUf. 
   (i) nry;fs; G1 epiyapypUe;J mikjp epiyf;F nry;Yk; epfo;r;rpf;F G0 epiy vd;W ngau;. 
       (ii) G0 epiyapy; nry;fs; gFg;giltjpy;iy. 
       (iii) G0 epiyapy; RNA kw;Wk; Gujr;Nru;f;if tsu;r;rpaw;w epiyapy; cs;sJ. 
       (iv) G0 epiy epiyaw;wJ. 
       (v) Kjpu;r;rpaile;j epAuhd; nry;fs;, vYk;G jirfs; Mfpait G0 epiyapy; epiyj;JtpLfpd;wd. 
 
13. jhtu nry;; kw;Wk; tpyq;F nry;ypy; eilngWk; irl;Nlhifdrp]; epfo;it NtWgLj;Jf.  
 
   
 
 
 
 
 
 
 
 
 
14. GNuhNg]; epiy-Iy; ghf;fpBd; kw;Wk; bg;Nshl;Bd; epiyfisg; gw;wp vOJf.    
   ghf;fpBd; epiy:- 
   (i),e;epiyapy; FNuhNkhNrhk;fs; jbj;J Fl;ilahfpd;wd.  
       (ii),e;epiyapy; xt;nthU FNuhNkhNrhKk; ehd;F FNuhNkl;bLfis nfhz;Ls;sjhy; 
     ,it nll;uL vdg;gLk;.  
       (iii) xj;j FNuhNkhNrhk;fspd; mUfUNf cs;s FNuhNkl;bLfspilNa rpW gFjp gupkhw;wk;   
      milfpwJ. ,jw;F FWf;nfjpu; khw;wk; vd;W ngau;. 
       (iv) FWf;nfjpu; khw;wk; eilngWk; Gs;spf;F fah];kh vd;W ngau;. 
       (v) ,e;epfo;r;rpf;F upfhk;gpNd]; vd;Dk; nehjp cjTfpwJ. 
 
 

kiwKf nry;gFg;G (ikl;lhrp];) Neu;Kf nry;gFg;G (Vikl;lhrp];) 
1.,it ikl;lhrp]; nry;gFg;G vdg;gLk;. ,it Vikl;lhrp]; nry;gFg;G vdg;gLk;. 
2.,jpy; fjpu;Nfhy; ,iofs; cUthfpd;wd. ,jpy; fjpu;Nfhy; ,iofs; cUthtjpy;iy.  
3.,jpy; FNuhNkhNrhk;fs; cUg;ngWfpd;wd. ,jpy; FNuhNkhNrhk;fs; cUg;ngWtjpy;iy. 
4.,it jha; nry;iy xj;J fhzg;gLfpwJ. ,it jha; nry;iy xj;J fhzg;gLtjpy;iy. 
5.,it rkepiyg; gFg;G vdg;gLk;. ,it njsptpy;yhr; nry; gFg;G vdg;gLk;.  

jhtu nry;; irl;Nlhifdrp]; tpyq;F nry; irl;Nlhifdrp]; 
1.,it ikaj;jpypUe;J ntspGwj;ij   
 Nehf;fp eilngWfpwJ. 

,it ntspGwj;jpypUe;J 
ikaj;ij Nehf;fp eilngWfpwJ. 

2.,jpy; ikNahrpd; ,iofs;  
 cUthtjpy;iy. 

,jpy; ikNahrpd; ,iofs; 
cUthfpd;wd 

3.,jpy; nry; jl;L cUthfpwJ. ,jpy; nry; jl;L cUthtjpy;iy 
4.,jpy; nry;Rtu; cUthfpwJ. ,jpy; nry;Rtu; cUthtjpy;iy 
5.v.fh: jhtuq;fspd; KJikaile;J  
 rpijAWk; nry;fspd; gFg;G. 

v.fh: ghYl;bfspd; FWj;njYk;G 
nry; gFg;G.   
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   bg;Nshl;Bd; epiy:- 
       (i),e;epiyapy; xj;jpirT FNuhNkhNrhk;fs; NkYk; RUq;f Muk;gpf;fpd;wd. 
       (ii)xj;jpirT FNuhNkhNrhk;fs; gpize;j epiyapNyNa cs;sd. 
       (iii)fah];kh Gs;spia jtpu FNuhNkhNrhkpd; kw;w gFjpfs; tpyf Muk;gpf;fpd;wd.   
       (iv) ,jd; fhuzkhf ,tw;wpd; ,ul;ilj; jd;ik ed;F Gyg;gLfpwJ. vdNt ,it bg;Nshl;Bd; vd  
     miof;fg;gLfpd;wd. 
       (v) tpyq;F nry;fspy; tpsf;F J}upif FNuhNkhNrhk; cUthf bg;Nshl;Bd; epiy fhuzkhfpwJ. 
         
******************************************************************************************         

myF – 3. nry; capupay; kw;Wk; capup %yf;$Wfs; 
ghlk;:8.capup %yf;$Wfs; 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. fhu mkpNdh mkpyk; 
     m) Mu;[pidd;  M)  `p];bbd;   ,)  fpisrpd;  <) FSl;lhikd;  tpil: <) FSl;lhikd;  
2. gpd;D}l;l xLf;fj;jpw;F cjhuzk; 
  m) irl;NlhFNuhkpy; iraidL tpid.   
  M)  /Nghypf; mkpyj;ij cUthf;Fk; ghf;Bupahtpy; ry;/gu; kUe;jpd; tpid.     
     ,)  FSf;Nfh];-6-gh];Ngl;il MNyh];Bupf; xLf;fk; %yk; n`f;NrhifNdir xLf;fk; nra;fpwJ.       
  <) rf;rpdpf; bi`l;Nuh[pNd];ir kNyhNdl; xLf;fk; nra;fpwJ. 
  tpil: ,)  FSf;Nfh];-6-gh];Ngl;il MNyh];Bupf; xLf;fk; %yk; n`f;NrhifNdir xLf;fk;    
          nra;fpwJ.       
3. Gujq;fs; gy nraypay; gad;ghLfs; nfhz;Ls;sJ. cjhuzkhfr; rpy nehjpfshfg; gad;gLfpwJ. 
  fPo;fz;ltw;wpy; xd;W Gujq;fspd; $Ljyhd gzpia Nkw;nfhs;fpd;wd. 
  m) capu; vjpu; nghUs;.        
  M) epwkpfshff; nfhz;L Njhypd; epwj;ij epu;zapj;jy;.        
  ,) kyu;fspd; epwq;fs; epwkpfisf; nfhz;L jPu;khdpf;fg;gLfpd;wd.            
  <) `hu;Nkhd;fs;.    tpil: <) `hu;Nkhd;fs;.              
4. capUs;s jpRf;fspy; rpW %yf;$Wfspd; viliaf; nfhz;l fupkr; Nru;kq;fis tiug;glk;  
  thapyhff; fPNo nfhLf;fg;gl;Ls;sJ. ,J ve;jg; gpupitr; rhu;e;jit vd;W fz;Lgpbj;J mjpYs;s  
  “X” vd;w ntw;wplj;jpy; nghUj;Jf. 
          gpupT          Nru;kk; 
     m)nfhy];buhy;  - Fthidd; 
     M)mkpNdh mkpyk;  - NH2 
     ,)epA+f;spNahilL  - mbidd; 
     <)epA+f;spNahirL   - A+uhrpy;     tpil: <)epA+f;spNahirL - A+uhrpy;  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
5. iel;Nuh[Pd]; fhuk; kw;Wk; fdpk Ntjpapaypy; gad;gLk; fhuj;ij NtWg;gLj;Jf. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

iel;Nuh[Pd]; fhuk; fdpk Ntjpapaypy; gad;gLk; fhuk; 
1.xU iel;u[d; fhuk;, xU ngz;Nl];  
 ru;f;fiuAld; n-fpisf;Nfhirbf;  
 gpizg;gpdhy; ,ize;J  
 epA+f;spNahi]Lfis cUthf;FfpwJ. 

fdpk fhuq;fs; fdpk mkpyq;fSld; 
tpid Gupe;J cg;igj; jUfpd;wd. 

2.Xt;nthU epA+f;spNahi]Lk; xU  
 gh];/Ngl; cld; ,ize;J  
 epA+f;spNahilLfis 
 cUthf;FfpwJ.  

,it nghJthf ePupy; fiuAk; 
i`l;uhf;i]Lfs; vdg;gLk;.  
v.fh: Nrhbak; i`l;uhf;i]L.  

3.,it capup tpidfSld;  
 njhlu;Gilait. 

,it capup tpidfSld; 
njhlu;gw;wit. 
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6. DNA-tpd; gz;gpid vOJf.  
       (i) DNA-tpd; xU ,io 5’–3’ jpirapy; ,Ue;jhy; kw;nwhU ,io 3’–5’ jpirapy; cs;sJ.  
       (ii) 5’ Kidapy; gh];/Ngl; njhFjpAk;, 3’ Kidapy; OH njhFjpAk; fhzg;gLk;. 
       (iii) DNA-tpd; tpl;lk; 20A˚, ePsk; 34A˚ MFk;. 
    (iv) Xt;nthU jpUg;gKk; 3.4 nm ePsk; nfhz;lJ. xU jpUg;gj;jpy; 10 fhu ,izfs; cs;sd. 
       (v) gh];;Ngh-il-v];lu; gpizg;Gfs; DNA-tpw;F JUtj;jd;ikia jUfpwJ.  
       (vi) ,it typikahd rfg;gpizg;ig Vw;gLj;JfpwJ.  
       (vii) ,jdhy; ghyp epA+f;spNahilL rq;fpyp typikAk;, epiyg;Gj;jd;ikiaAk; milfpwJ. 
       (viii) DNA-tpd; ,uz;L ,iofSk; jpUFr;RUs; mikg;gpy; xd;NwhLnlhd;W gpize;J fhzg;gLtJ  
      gpsPf;NlhdPkpf; RUs; vdg;gLk;. 
    (ix) DNA-tpd; ,uz;L ,iofSk; xd;NwhLnlhd;W gf;fthl;by; ,ize;J fhzg;gLtJ   
      ghuhdPkpf; RUs;; vdg;gLk;. 
       (x) DNA; ,ioapd; RUspd; J}uj;ijf; nfhz;L A-DNA, B-DNA, C-DNA vd %d;W tiffshf     
     gpupf;fg;gl;Ls;sJ. 
7. gy tifahd RNA-tpd; mikg;G kw;Wk; gzpfis tpsf;Ff. 
       RNA fPo;fz;l %d;W tifg;gLk; 
   1.J}J RNA (mRNA), 2.flj;J RNA (tRNA), 3.iuNghNrhky; RNA (rRNA) 
   1.J}J RNA (mRNA)  
   (i) ,it kpfTk; epiyaw;wJ. 
       (ii) nry;ypy; cs;s nkhj;j RNA-tpy; mRNA  5% MFk;.    
       (iii) GNuhNfupNahl;Lfspy; cs;s mRNA ghyprp];l;uhdpf; tifia rhu;e;jitahFk;. 
       (iv) A+NfupNahl;Lfspy; cs;s mRNA NkhNdhrp];l;uhdpf; tifia rhu;e;jitahFk;. 
   2.flj;J RNA (tRNA) 
        (i) ,it mjpfk; fiuAk; jd;ik nfhz;lJ. 
        (ii) nry;ypy; cs;s nkhj;j RNA-tpy; tRNA  15% MFk;.    
        (iii) ,it Kg;gupkhz mikg;igf; nfhz;lJ.  
        (iv) ,it mRNA-tpy; cs;s kuGf; FwpaPl;il nkhop ngau;j;J mkpNdh mkpyq;fis     
      iuNghNrhKf;Ff; flj;jp Guj cw;gj;jpf;F cjTfpwJ.  
   3.iuNghNrhky; RNA (rRNA) 
        (i) ,it mjpf epiyg;Gj; jd;ikAilait. 
        (ii) nry;ypy; cs;s nkhj;j RNA-tpy; rRNA  80% MFk;.    
        (iii) ,it iuNghNrhk;fis cUthf;FfpwJ.  
        (iv) ,it kuGtop Ma;TfSf;F mjpf mstpy; gad;gLfpd;wJ. 
 

**********************************************  

myF – 4. jhtu cs;sikg;gpay; 
ghlk;:9.jpR kw;Wk; jpRj;njhFg;G 

Gj;jf tpdh-tpilfs; 
I.xU kjpg;ngz; tpdhf;fs;:- 
1. fPo;fz;l glj;jpid cw;WNehf;fpr; rhpahd tpiliaj; Nju;e;njLf;fTk;. 
  (i) A,B kw;Wk; C jz;L Edpapd; `p];Nlhn[d; nfhs;if MFk;.  
     (ii) A-nkLy;yh fjpu;fis cUthf;FfpwJ.  
  (iii) B-Gwzpia cUthf;FfpwJ.  
  (iv) C-Gwj;Njhiy cUthf;FfpwJ. 
  (m) (i) kw;Wk; (ii) kl;Lk;  (M)(ii) kw;Wk; (iii) kl;Lk; (,)(i) kw;Wk; (iii) kl;Lk;  (<)(iii) kw;Wk; (iv) kl;Lk;  
  tpil: (,) (i) kw;Wk; (iii) kl;Lk;. 
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2. fPo;fz;ltw;iw gbj;J rupahd tpiliaj; Nju;e;njLf;fTk;. 
  (i)vf;]hu;f; vdg;gLtJ nkl;lhiryj;jpw;F ntspNa GNuhl;Nlhiryk; mike;Js;sJ. 
  (ii) vz;lhu;f; vdg;gLtJ GNuhl;Nlhiryk; ikaj;ij Nehf;fp mike;Js;sJ. 
  (iii) nrd;l;uhu;f; vdg;gLtJ GNuhl;Nlhiryj;jpw;F eLtpy; nkl;lhiryk; mike;Js;sJ. 
  (iv) kP]hu;f; vdg;gLtJ nkl;lhiryj;jpw;F eLtpy; GNuhl;Nlhiryk; mike;Js;sJ. 
  (m) (i),(ii)  kw;Wk; (iii) kl;Lk;  (M) (i),(iii)  kw;Wk; (iv) kl;Lk;    
  (,) (i),(ii)  kw;Wk; (iv) kl;Lk;  (<) ,it midj;Jk;. tpil: (,) (i),(ii)  kw;Wk; (iv) kl;Lk;   
3. [Pk;Ndh];ngu;k;fspy; ry;yil nry;fis fl;Lg;gLj;JtJ vJ? 
  m)mUfhikapy; cs;s ry;yil Foha;fs;.   M)/GNshak; ghuq;ifkh nry;fs;. 
  ,)Jizr;nry;fspd; cl;fUf;fs;.            <)my;GkPd]; nry;fspd; cl;fUf;fs;.   
  tpil: <)my;GkPd]; nry;fspd; cl;fUf;fs;.   
4. ,Utpijapiyj; jz;by; th];Fyf; fw;iwapypUe;J ,iy ,Oit ePl;bf;fg;gLk; nghOJ ,iy  
  euk;gpd; th];Fyj; jpRf;fs; vt;thW mike;J ,Uf;Fk;? 
  m)iryk; Nky;Gwj;jpYk; /GNshak; fPo;Gwj;jpYk; ,Uf;Fk;. 
  M)/GNshak; Nky;Gwj;jpYk;; iryk; fPo;Gwj;jpYk; ,Uf;Fk;. 
  ,)iryk; /GNshaj;ij #o;e;jpUf;Fk;.   
  <)/GNshak; iryj;ij #o;e;jpUf;Fk;.   
  tpil: m)iryk; Nky;Gwj;jpYk; /GNshak; fPo;Gwj;jpYk; ,Uf;Fk; 
5. ,Utpijapiy jhtuq;fspy; xl;Lg;NghLjy; ntw;wpfukhf cs;sJ. Mdhy; xUtpijapiyj;   
  jhtuq;fspy; mt;thW ,y;iy. Vndd;why;,  ,Utpijapiy jhtuq;fspy;…   
  m)tisakhf th];Fyf; fw;iwfs; mike;jpUg;gJ.  
  M),uz;lhk; epiy tsu;r;rpf;fhd Nfk;gpak; mike;Js;sJ.  
  ,)iryf;Foha; $Wfs; xUKidapy; ,Ue;J mLj;j Kid tiu ,ize;J mike;jpUg;gJ.  
  <)fhu;f; Nfk;gpak; mike;jpUg;gJ.  
  tpil: M),uz;lhk; epiy tsu;r;rpf;fhd Nfk;gpak; mike;Js;sJ.  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. ];fpypud;ifkh kw;Wk; buf;fPLfs; Vd; ,we;j nry;fshff; fUjg;gLfpwJ? 
  (i),it GNuhl;Nlhgpshrkw;w ,we;j nry;fs;.   
  (ii),jd; nry;RtH ypf;dpd; vd;Dk; nghUshy; Md ,uz;lhk; epiy jbg;Gfis ngw;Wf; fhzg;gLk;.       
    vdNt ];fpypud;ifkh kw;Wk; buf;fPLfs; ,we;j nry;fshff; fUjg;gLfpd;wd. 
7. ];fpypiuLfspd; tiffis tpthp. 
   (i)];fpypiuLfs; xj;j tpl;lk; nfhz;l ,we;j nry;fs; MFk;.  
   (ii),jd; nry;RtH ypf;dpd; vd;Dk; nghUshy; MdJ. ,J fPo;fz;l Ie;J tifg;gLk;. 
  1.gpNuf;fp ];fpspiuLfs; my;yJ fy; nry;fs;: 
        (i),it xj;j tpl;lk; nfhz;lit, fbdkhd nry;Rtiu ngw;wit.  
   (ii),it gl;il, gpj; kw;Wk; Gwzp gFjpapy; fhzg;gLfpwJ.  
   (iii)v:fh:- Nghpf;fhapd; jsj;jpRg; gFjp 
  2.Nkf;Nuh ];fpsPiuLfs;:  
   (i),it rpW fopfs; Nghd;w ePz;l nry;fshFk;.  
   (ii),it ny$k; jhtu tpij ntspciwfspy; fhzg;gLfpwJ.  
   (iii)v:fh:- FNuhl;lNyupah, igrk;.   
  3.M];bNah ];fpsPiuL: 
   (i),it tpuptile;j Edp gFjpia nfhz;l ePz;l nry;fshFk;.  
   (ii),it ,iy kw;Wk; tpij ciwfspy; fhzg;gLfpwJ.  
   (iii)v:fh:- igrk;, N`fpah. 
  4.M];bNuh ];fpsPiuLfs; 
   (i),it el;rj;jpu tbt ];fpsPiuLfs; MFk;.  
   (ii),it ,iy kw;Wk; ,iyf;fhk;gpy; fhzg;gLfpd;wd. 
   (iii)v.fh: Njapiy, epk;igah, l;iuNfhnld;l;uhd;.  
  5.biuf;Nfh ];fpspiuLfs; 
   (i),it nky;ypa kapupio Nghd;w ];fpspiuLfs;.  
   (ii),it ePH jhtuq;fspd; jz;L kw;Wk; ,iyfspy; fhzg;gLfpwJ.  
   (iii)v.fh: epk;igah ,iyfs; kw;Wk; khd;];Buh fhw;W Ntu;fs;. 
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8. ry;yil Foha;fs; vd;why; vd;d? tpsf;Ff. 
  (i)ry;yil Foha;fs; ePz;l Foha; Nghd;w /GNshaj;jpd; flj;Jk; nry;fs; MFk;. 
  (ii)ry;yilf; Foha; $Wfspd; Kidfs; xd;wd; kPJ xd;W mike;J fhzg;gLk;. 
  (iii),jd; Kid Rtupy; ry;yil Nghd;w Jisfs; fhzg;gLk;. ,J ry;yilj; Jisj;jl;L vdg;gLk; 
     (iv)ry;yilf; Foha;fspd; gzpfs; Jiz nry;fshy; fl;Lg;gLj;jg;gLfpd;wd. 
     (v)KjpHe;j ry;yilf; Foha;fspy; cl;fU fhzg;gLtjpy;iy. 
  (vi)KjpHe;j ry;yilf; Foha;fspy; Rtiu xl;ba irl;Nlhgpshrj;jpy; rpwg;G tif Gujk;      
    fhzg;gLfpwJ. ,J ];iyk; clyq;fs; vdg;gLk;. 
  (vii)ry;yil jl;Lfspy; cs;s Jisfs; NfNyh]; vd;Dk; nghUshy; milf;fg;gLfpwd. 
  (viii)ry;yilf; Foha;fs; MQ;rpNah];ngu;k; jhtuq;fspy; kl;Lk; fhzg;gLfpwJ. 
9. ,Utpijapiy NtUf;Fk;, xUtpijapiy NtUf;Fk; ,ilNa cs;s cs;sikg;gpay; NtWghLfis     
  vOJf.  

10. ,Utpijapiy jz;bw;Fk;, xUtpijapiy jz;bw;Fk; ,ilNa cs;s cs;sikg;gpay;     
   NtWghLfis vOJf.     

 

************************************************************************************* 

 
myF – 4. jhtu cs;sikg;gpay; 

ghlk;:10.,uz;lhk; epiy tsu;r;rp 
I.xU kjpg;ngz; tpdhf;fs;:- 
1. fPo;fz;l thf;fpaq;fis fUj;jpy; nfhs;f. tre;jfhyj;jpy; Nfk;gpak;… 
  (i) Fiwthd nray;ghL nfhz;lJ (ii) mjpfg;gbahd iryf;$Wfis Njhw;Wtpf;fpd;wd. 
  (iii) mfd;w cs;ntsp nfhz;l iryf;Foha;fis cUthf;FfpwJ. 
  (m) (i) rhpahdJ Mdhy; (ii) & (iii) rhpahditay;y (M) (i) rhpahdjy;y Mdhy; (ii) & (iii) rhpahdit 
  (,) (i) & (ii) rhpahdit Mdhy; (iii) rhpahdjy;y  (<) (i) & (ii) rhpahditay;y Mdhy; (iii) rhpahdJ 
  tpil: (M) (i) rhpahdjy;y Mdhy; (ii) (iii) rhpahdit 
2. tof;fkhf xUtpijapiy jhtuj;jpy; Rw;wsT mjpfupg;gjpy;iy. Vndd;why;... 
  m)nray;gLk; th];Fyf; Nfk;gpaj;ij nfhz;Ls;sJ. 
  M)nray;gLk; th];Fyf; Nfk;gpaj;ij nfhz;bUg;gjpy;iy. 
  ,)Nfk;gpaj;jpd; nray;ghL jil nra;ag;gLfpwJ. 
  <)midj;Jk; rupahdit. 
  tpil: M) nray;gLk; th];Fyf; Nfk;gpaj;ij nfhz;LbUg;gjpy;iy. 
 
 
 

,Utpijapiy Ntu; xUtpijapiy Ntu; 
1.gf;fNtu;fs;, ngy;Nyhn[d; Njhd;Wfpd;wd. gf;fNtu;fs; kl;Lk; Njhd;Wfpd;wd. 
2.iryk; /GNshak; gl;ilfs; Fiwe;j 
mstpy; fhzg;gLk;. 

iryk; /GNshak; gl;ilfs; mjpf mstpy; 
fhzg;gLk;. 

3.,izg;Gj;jpR ghuq;ifkh nry;fshy; MdJ. .,izg;Gj;jpR ];fpypuq;ifkh nry;fshy; MdJ. 
4.,uz;lhk;epiy tsu;r;rp fhzg;gLfpd;wd. ,uz;lhk;epiy tsu;r;rp fhzg;gLtjpy;iy. 
5.iryk; ehd;F Kid nfhz;lit. iryk; gy Kid nfhz;lit. 

,Utpijapiy jz;L xUtpijapiy jz;L 
1.jur mLf;F fhzg;gLfpwJ. jur mLf;F fhzg;gLtjpy;iy. 
2.nkLy;yh fjpu;fs; fhzg;gLfpwJ. nkLy;yh fjpu;fs; fhzg;gLtjpy;iy. 
3.th];Fyf; fw;iw xUq;fike;jit,  
 jpwe;jit. 

th];Fyf; fw;iw xUq;fike;jit, %bait. 

4.Gwj;Njhybj;Njhy; Nfhyq;ifkh nry;fshy;    
 MdJ. 

Gwj;Njhybj;Njhy; ];fpypuq;ifkh nry;fshy; 
MdJ. 

5.mbg;gilj;jpR Gwzp, gpj;, mfj;Njhy;  vd  
 NtWgl;L fhzg;gLfpwJ. 

mbg;gilj;jpR NtWghLwhj njhlu;r;rpahd 
ghuq;ifkh jpRthy; MdJ. 
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3. gl;ilj;Jis (m) nyd;bnry; glj;jpy; Fwpg;gplg;gl;Ls;s ghfq;fis fz;lwpf. 
                M (i)m)/ngy;yk; M)epug;gpr;nry;fs; ,)/ngy;NyhnlHk; <)/ngy;Nyhn[d;.                                     
                m (ii)m)epug;gpr;nry;fs; M)/ngy;yk; ,)/ngy;Nyhn[d; <)/ngy;NyhnlHk;. 

<  (iii)m)/ngy;Nyhn[d; M)/ngy;yk; ,)/ngy;NyhnlHk; <)epug;gpr;nry;fs;.     
                , (iv)m)/ngy;NyhnlHk; M)/ngy;yk; ,)epug;gpr;nry;fs; <)/ngy;Nyhn[d;.                   
                  tpil: (i) m)/ngy;yk; M)epug;gpr;nry;fs; ,)/ngy;NyhnlHk; <)/ngy;Nyhn[d;. 
4. tof;fkhff; Fg;gp jf;if vjpypUe;J jahhpf;fg;gLfpwJ? 
  m)/ngy;yk; M)/ngy;Nyhn[d; ,)iryk; <)th];Fyf; Nfk;gpak; tpil: M)/ngy;Nyhn[d;.   
5. ,Utpijapiy jhtu jz;bd; xNu rPuhd ,uz;lhk; epiy tsu;r;rp NghJ Kjy; epiy iryj;jpd;  
  epiy vd;d? 
  m)ikag; gFjpapy; epiyj;J epw;fpwJ.   M)eRf;fg;gLk;.  
  ,)eRf;fg;glyhk; my;yJ eRf;fg;glhky; ,Uf;fyhk;.  
  <)Kjy; epiy /GNshaj;ij Rw;wp fhzg;gLk;.  tpil: M) eRf;fg;gLk;. 
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. fhl;by; khd; nfhk;gpdhy; kuj;jpd; gl;il Nrjg;gLj;jg;gLk; nghOJ mtw;iwj; jhtuq;fs; vt;thW   
  GJg;gpj;Jf; nfhs;fpd;wd? 
  jhtuj;jpd; Nrjkile;j kug;gl;ilahdJ th];Fyf; Nfk;gpaj;jpw;F ntspNa fhzg;gLk; jpRf;fshd    
  ngupnlHk;, Gwzp, Kjy;epiy kw;Wk; ,uz;lhk; epiy /GNshaj;jpd; tsHr;rpapdhy; GJg;gpf;fg;gl;L    
  mit rupnra;ag;gLfpd;wd. 
7. ve;j gUtj;jpy; MQ;rpNah];ngu;k; jhtuq;fspy; ntry;fs; ngupajhf ,Uf;Fk; Vd;? 
  (i)tre;jf;fhyj;jpy; MQ;rpNah];ngu;k; jhtuq;fspy; ntry;fs; ngupajhf ,Uf;Fk;.                                                                                                                                      
  (ii)Nfk;gpaj;jpd; mjpfkhd nray;ghl;lhy; ntry;fspy; mfd;w cs;ntsp Njhd;WfpwJ. ,jdhy;     
    ntry;fs; nghpajhf fhzg;gLfpd;wJ. 
8. njhlHe;J gFg;gilAk; jpR Mf;Fj;jpRthFk;. gf;f Mf;Fj;jpRtpd; nray;ghl;il ,jDld;  
  njhlu;GgLj;Jf. 
  (i)gf;f Mf;Fj;jpR jz;L, Nthpd; gf;fthl;by; mjd; ePs; mr;Rf;F ,izahf fhzg;gLfpwJ.  
  (ii),J ,uz;lhk; epiy jpRf;fs; Njhd;wTk;, jz;L, Nthpd; FWf;fsit mjpfhpf;fTk; fhuzkhfpwJ. 
  (iii)vLj;Jf;fhl;L: th];Fyhu; Nfk;gpak;, fhu;f; Nfk;gpak;. 
9. xU ku tpahghup fhl;bypUe;J ,uz;L kuj;Jz;Lfisf; nfhz;L te;J mjw;F (m) kw;Wk; (M)  
  vdg;ngaupl;lhu;. ‘m’ fl;ilapd; taJ 50,  ‘M’ fl;ilapd; taJ 20 vdf; nfhz;lhy;, ,jpy; ve;jf;   
  fl;il ePbj;J ciof;Fk;? Vd;? 
  (i)xt;nthW Mz;L tisaKk; xU tUlj;jpd; tsh;r;rpia Fwpf;fpwJ. vdNt Kd;gUt kw;Wk;   
    gpd;gUt fl;ilapdhy; cUthd tsh;r;rp tisaj;jpd; mbg;gilapy; mk;kuj;jpd; taJ  
    50 kw;Wk; 20 vd epHzapf;fg;gl;Ls;sJ. 
  (ii),uz;lhk; epiy iryj;jpd; tsHr;rpapdhy; rhw;Wf;fl;il, ituf;fl;il Njhd;WfpwJ. 
  (iii)nghUshjhu mbg;gilapy; fhZk; NghJ rhw;Wf;fl;iliatpl ituf;fl;ilapypUe;J ngwg;gLk;     
     kuf;fl;il kpfTk; ePbj;J ciof;ff;$baJ kw;Wk; Ez;Zapfs;, G+r;rpfspd; jhf;Fjiy      
     vjpHf;Fk; jpwDilaJ. vdNt 50 taJila ‘m’ fl;il ePbj;J ciof;Fk;.               
10. xU kuj;jpd; FWf;F ntl;Lj; Njhw;wj;jpy; fhzg;gLk; nghJ ika tisaq;fs;, tsu;r;rp    
   tisaq;fs; vdg;gLfpwJ. tsu;r;rp tisaq;fs; vt;thW cUthfpd;wd.  
   mjd; Kf;fpaj;Jtk; ahJ? 
   jhtuj;jpd; Kd;gUtf;fl;il kw;Wk; gpd;gUtf;fl;il NrHe;j njhFg;G Mz;L tisaq;fs; my;yJ    
   tsu;r;rp tisaq;fs; vdg;gLk;. 
   tsu;r;rp tisaq;fspd; Kf;fpaj;Jtk;: 
   1.kuj;jpd; taij fzf;fpl KbAk; (Dendrochronology).  
   2.kuf;fl;ilapd; juj;ij cWjpgLj;j KbAk;. 
   3.fjpupaf;f fhu;gd; taJ fzpg;G rupghu;f;f KbAk;. 
   4.fle;j fhyepiy, njhy;ypay; fzf;fPL Nghd;wtw;iwr; nra;a KbAk;. 
   5.jlatpay; Jiwfspy; cjTfpwJ. 
 

************************************************************************************* 
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myF – 5. jhtu nraypay; 
ghlk;:11.jhtuq;fspy; flj;J Kiwfs; 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. tpiwg;gOj;jk; cila nry;ypy;;... 
  m)DPD=10tsp; OP=5tsp; TP=10tsp    M)DPD=0tsp; OP=10tsp; TP=10tsp   
  ,)DPD=0tsp; OP=5tsp; TP=10tsp      <)DPD=20tsp; OP=20tsp; TP=10tsp 
  tpil: M)DPD=0tsp; OP=10tsp; TP=10tsp  
2. fPo;fz;ltw;Ws; rhpahd $w;wpidf; fz;lwpf. 
  1)mg;Nghgpsh];l; vd;gJ NtfkhdJ, capuw;w gFjpfspy; eilngWtJ. 
  2) rt;tpil topg;ghij thf;FNthiy cs;slf;fpaJ. 
  3) rpk;gpsh];l; mUfike;j nry;fspd; gpsh];khnl];Nkl;lhf;fis ,izf;fpwJ. 
  4) rpk;gpsh];l; kw;Wk; rt;tpil top Mfpait nry;ypd; capUs;s gFjpfspy; eilngWgit. 
  (m) 1 kw;Wk; 2      (M) 2  kw;Wk; 3     (,) 3  kw;Wk; 4     (<) 1, 2, 3, 4  tpil: (<)1, 2, 3, 4 
3. twz;l epyj; jhtukhd xgd;~pahtpy; vt;tif ePuhtpg; Nghf;F rhj;jpak;? 
  m),iyj;Jis ePuhtpg;Nghf;F   M)nyz;bnry; ePuhtpg;Nghf;F 
  ,)f;A+l;bfps; ePuhtpg;Nghf;F      <)Nkw;$wpa midj;Jk;  tpil: ,)f;A+l;bfps; ePuhtpg;Nghf;F 
4. ,iyj;Jisj; jpwg;G vijr; rhu;e;jJ? 
  m)nghl;lhrpak; madpapd; cs;EioT.  M)nghl;lhrpak; madpapd; ntspNaw;wk;. 
  ,)FNshiuL madpapd; cs;EioT.    <)i`l;uhf;]py; madpapd; cs;EioT.  
  tpil: m)nghl;lhrpak; madpapd; cs;EioT 
5. Kd;r;rpd; fUj;jhf;fk; vij mbg;gilahff; nfhz;lJ?  
  m)tpiwg;gOj;jr; rupT kw;Wk; cs;sPu;j;jy; tpir fhuzkhf czT ,lg;ngau;r;rp miljy;.  
  M)tpiwg;gOj;jk; fhuzkhf czT ,lk;ngau;jy;.   
  ,)cs;sPu;j;jy; tpir fhuzkhf czT ,lk;ngau;jy;.   <)Nkw;$wpatw;Ws; VJTkpy;iy.  
  tpil: m)tpiwg;gOj;jr; rupT kw;Wk; cs;sPu;j;jy; tpir fhuzkhf czT ,lg;ngau;r;rp miljy;.  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. ed;F ePUw;wpdhYk; kz;zpy; cs;s mjpfg;gbahd cg;G mlu;tpdhy; jhtuk; thLfpwJ. tpsf;Ff. 
  (i)kz;zpy; cs;s mjpfg;gbahd cg;G jd;ikahy; ePuhdJ mjpf mlu;tpid ngw;W mjpfkhd    
    rt;T+L guty; mOj;jj;jpidf; nfhz;bUf;Fk;. 
  (ii)J}a ePupd; rt;T+L guty; mOj;jj;ij(G+[;[pak;)tpl kz;zpy; cs;s cg;G ePupd; rt;T+L guty;    
    mOj;jk; mjpfkhf ,Uf;Fk;. vdNt jhtuq;fshy; ,j;jifa ePupid vspjpy; cwpQ;r Kbahky;      
    thbtpLfpd;wd.  
7. jur ru;f;fiu ,ilkhw;wf; nfhs;ifapy; gh];ghupNy]; nehjp vt;;thW ,iyj;Jisapidj;      
  jpwf;fpwJ? 
  (i)fhg;G nry;ypy; gh];ghupNy]; nehjpia N`d;]; vd;gtu; 1940y; fz;lwpe;jhu;.  
  (ii)gfypy; gh];ghupNy]; nehjp jurj;jpid ePuhw;gFj;J ru;f;fiuahf khw;WfpwJ. 
  (iii),jdhy; PH msT cau;j;J cl;rt;T+L guty; eilngw;W ,iyj;Jis jpwf;fpwJ. 
8. jhtuj;jpy; Rf;Nuh]pid ngWk; xspr;Nru;f;if nra;atpayhj gFjpfisg; gl;baypLf. 
  1.Ntu; 2.Kjpu;e;jjz;L 3.kyHfs; 4.fdpfs; 5.fpoq;Ffs;  
9. ePupay; jpwidf; fl;Lg;gLj;Jk; $Wfs; ahit?  
     ePupay; jpwidf; fPo;fz;l $Wfs; fl;Lg;gLj;Jfpd;wd.  
  ePupay; jpwd; = fiunghUs; cs;shu;e;j jpwd; + mOj;jk; cs;shu;e;j jpwd; 
                        Ψw   =  Ψs + Ψp  
10. glj;jpy; fhl;bAs;sthW Nju;T nrYj;J rt;thyhd xU nraw;ifahd nry; gPf;fupy; cs;s ePupy;  
   %o;fpAs;sJ. ,jd; mstPLfisg; ghu;j;Jf; fPo;fhZk; tpdhf;fSf;F tpilaspf;fTk;.    
   m) ePu; nry;Yk; ghijapid mk;Gf;Fwpapl;Lf; fhl;Lf. 
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M) nry;Yf;F ntspaike;j fiurypd; epiy INrhlhdpf;, i`g;Nghlhdpf; my;yJ    
      i`g;gu;lhdpf;? 
      tpil: i`g;Nghlhdpf; fiury; 
   ,) nry;ypd; epiy INrhlhdpf;, i`g;Nghlhdpf; my;yJ i`g;gu;lhdpf;? 
      tpil: i`g;gu;lhdpf; 
   <) Nrhjidapd; Kbtpy; nry;yhdJ mjpfj;jsu;T epiy, mjpf tpiwg;G epiy my;yJ mNj     
      epiyapy; ePbf;Fkh? 
      tpil: Nrhjidapd; Kbtpy; nry;yhdJ mjpf tpiwg;G epiyapy; fhzg;gLk;. 
   c) ,r;nraw;if nry;ypy; eilngWtJ cl;rt;T+Lgutyh my;yJ ntspr;rt;T+Lgutyh?  
      fhuzk; $Wf. 
      tpil: ,r;nraw;if nry;ypy; eilngWtJ cl;rt;T+Lguty; MFk;. 
      fhuzk;: J}a ePupy; my;yJ i`g;Nghlhdpf; fiurypy; itf;fg;gl;Ls;s nry;ypw;Fs;  
             fiug;ghd; %yf;$Wfs; cl;nry;tJ vz;lh];khrp]; my;yJ cl;rt;T+Lguty;  
             vdg;gLk;.   

************************************************************************************* 

myF – 5. jhtu nraypay; 
ghlk;:12.fdpk Cl;lk ; 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. nghUj;jkhd ,izia Nju;e;njLf;fTk;. 
  1.rpl;u]; mbEdp ,wg;G  -  (i)  Mo 
  2.rhl;il thy; Neha;    -  (ii)  Zn 
  3.gOg;G ikaf; fUf;fy; -  (iii)  Cu 
     4.rpw;wpiy Neha;       -  (iv)  B      
     m) 1 (iii)   2 (ii)    3 (iv)    4 (i)    M)  1 (iii)   2 (i)     3 (iv)    4 (ii) 
     ,)  1 (i)     2 (iii)   3 (ii)     4 (iv)     <)  1 (iii)   2 (iv)   3 (ii)     4 (i)    tpil: M)  1 (iii)   2 (i)     3 (iv)    4 (ii) 
2. xU jhuj;jpw;F midj;Jf; fdpkq;fSk; toq;fg;gl;L Mn nrwpT kl;Lk; mjpfkhf ,Ue;jhy;     
  Vw;gLk; FiwghL ahJ? 
  m) Fe, Mg cl;nfhs;jpwidj; jLf;Fk; Mdhy; Ca jtpu.              
  M) Fe, Mg kw;Wk; Ca cl;nfhs;jpwid mjpfupf;Fk;. 
  ,) Ca cl;nfhs;jpwid kl;Lk; mjpfupf;Fk;. 
  <)  Fe, Mg kw;Wk; Ca cl;nfhs;jpwidj; jLf;Fk;.   
  tpil: m) Fe, Mg cl;nfhs;jpwidj; jLf;Fk; Mdhy; Ca jtpu.              
3. kPz;Lk; ,lk;ngauhj jdpkk; vJ? 
  m)gh];gu];  M)nghl;lhrpak;  ,)fhy;rpak;  <)iel;u[d;  tpil: ,)fhy;rpak;   
4. rupahdtw;iwg; nghUj;Jf. 

t.vz; jdpkq;fs; t.vz; gzpfs; 
A khypg;bd; 1 gr;irak; 

B Jj;jehfk; 2 nkj;jpNahdpd; 

C nkf;dPrpak; 3 Mf;rpd; 

D ry;/gu; 4 iel;Nuh[pNd]; 

  m) A - 1   B – 3   C – 4   D - 2 
  M)  A - 2   B – 1   C – 3   D - 4 
  ,)   A - 4   B – 3   C – 1   D - 2 
  <)    A - 4   B – 2   C – 1   D - 3 
  tpil: ,)   A - 4   B – 3   C – 1   D - 2 
5. rupahd $w;iwf; fz;lwpf. 
  I. rp];ild;, nkj;jpNahdpd; mkpNdh mkpyj;jpw;Fr; ry;/gu; mtrpak;. 
  II. N, K, S kw;Wk; Mo FiwghL nry;gpupit ghjpf;fpwJ. 
  III. ny$k; my;yhj jhtuj;jpy; guhd;f;fpah ghf;Bupak; fhzg;gLfpwJ. 
  IV. iel;u[d; ntspNaw;wk; nray;gLj;Jk; ghf;Bupahf;fs; iel;NuhNrhNkhdh]; kw;Wk; iel;Nuhghf;lu;.  
  m) I, II rup  M) I, II, III  rup   ,) I kl;Lk; rup   <) midj;Jk; rup  tpil: M) I, II, III  rup. 
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II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. iel;u[d; tspkz;lyj;jpy; mjpfk; ,Ue;jhYk; jhtuq;fs; mjidg; gad;gLj;j Kbtjpy;iy, Vd;? 
  (i)tspkz;lyj;jpy; fhzg;gLk; iel;u[d; thA epiyapy; cs;sJ.  
  (ii),e;j thA epiyapy; cs;s iel;u[dhdJ iel;Nul; cg;Gfshf khw;wg;gl;L kz;zpy;      
    epiyepWj;jg;gl;lhy; kl;LNk mit jhtuq;fshy; vspjpy; cwpQ;rg;gl;L gad;gLj;j KbAk;.  
     (iii)vdNt tspkz;lyj;jpy; mjpf mstpy; iel;u[d; ,Ue;jhYk; mit jhtuq;fshy; gad;gLj;j        
    Kbtjpy;iy. 
7. Vd; rpy jhtuq;fspy; gw;whf;Fiw  mwpFwpfs; Kbtpy; ,sk; ,iyfspy; Njhd;WfpwJ.     
  gpw jhtuq;fspy; Kjpu;e;j ghfq;fspy; Njhd;WfpwJ? 
  (i) fhy;rpak;, ,Uk;G, fhg;gu;, ry;/gu; Nghd;w fdpkq;fspd; ,lk;ngauhj; jd;ikapdhy; ,it      
    Kjpu;r;rpaile;j ,iyfspy;; ,Ue;J ,sk; ,iyfSf;F flj;jg;gLtjpy;iy. vdNt rpy      
    jhtuq;fspy; gw;whf;Fiw mwpFwpfs; ,sk; ,iyfspy; Njhd;WfpwJ.   
  (ii) iel;u[d;, gh];gu];, nghl;lhrpak;, Nrhbak; Nghd;w tpiuthf ,lk; ngaWk; fdpkq;fs;  
    Ntfkhf ,sk; ,iyfSf;Ff; flj;jg;gLtjhy; kw;w jhtuq;fspy; gw;whf;Fiw mwpFwpfs;     
    Kjpu;r;rpaile;j ghfq;fspy; Njhd;WfpwJ.   
8. jhtuk; - A rhl;ilthy; Neha;, jhtuk; - B rpw;wpiy Neha; mwpFwpfs; nfhz;Ls;sJ. A kw;Wk; B     
  jhtuj;jpd; fdpkf; Fiwghl;bidf; fz;lwpf. 
  jhtuk; - A khypg;bdk; Fiwg;ghl;bdhy; rhl;ilthy; Nehapd; mwpFwpfisf; nfhz;Ls;sJ. 
  jhtuk; - B Jj;jehfk; Fiwg;ghl;bdhy; rpw;wpiy Nehapd; mwpFwpfisf; nfhz;Ls;sJ. 
9. iel;u[d; epiyepWj;jj;jpy; iel;Nuh[pNd]; nehjpapd; gq;fpid tptup 
     (i) tspkz;ly iel;u[id epiyepWj;j iel;Nuh[pNd]; vd;w nehjp $l;likg;G cjTfpwJ. 
  (ii) iel;Nuh[pNd]; nehjpahdJ fhw;wpy;yh #o;epiyapy; kl;LNk nray;glf; $baJ. 
     (iii) fhw;wpy;yh #o;epiyia Vw;gLj;j Ntu;Kbr;Rfspy; cUthFk; nyf;`{NkhFNshgpd; cjTfpwJ. 
  (iv) ,e;j nyf;`{NkhFNshgpd; Mf;]p[d; ePf;fpahf nray;gl;L Mf;]p[d; ,y;yhr; #o;epiyia     
     Vw;gLj;JfpwJ.  
     (v) iel;u[id epiyepWj;Jk; ghf;Bupahf;fs; Ntu; Kbr;Rfspy; ,sQ;rptg;G epwj;Jld;      
    fhzg;gLtjw;F ,e;j nyf;`{NkhFNshgpd; epwkpNa fhuzk; MFk;. 
10. MQ;rpNah];ngu;k;fspd; G+r;rpAz;Zk; czT+l;l Kiwapid tptup.    
   jhtuq;fs; iel;u[d; gw;whf;Fiwia rupnra;J nfhs;s G+r;rpf;fsplkpUe;J iel;u[d; rj;ijg;        
   ngWfpd;wd. 
   1.neg;ge;j];: 
    (i) ,j;jhtuj;jpd; ,iyahdJ FLit Nghd;W khw;WU mile;J mjDs; nrupkhd nehjpfisf;     
      nfhz;Ls;sJ. ,e;j nehjpfs; G+r;rpfis nrupf;f cjTfpwJ. 
    (ii) FLitapd; tha;gFjp Njd; Rug;gpfis nfhz;Ls;sJ. FLitapd; %b G+r;rpfis ftu     
      gy;NtW tz;zq;fspy; fhzg;gLfpwJ. 
   2.l;u]Puh:   
          (i) ,j;jhtuk; ePz;l jbj;j czu; ePl;rpfSld;, fuz;b tbt ,iyfis ngw;Ws;sJ. ,it     
      xl;lf;$ba nrupkhd jputj;ij Rue;J G+r;rpfis <u;f;fpwJ. 
    (ii) ,it ghu;g;gjw;F #upa gdpj;Jsp Nghd;W cs;sJ.  
   3.Al;upFNyupah:   
     ,J ePupy; %o;fp thOk; jhtuk; MFk;. ,jd; ,iyfs; ig Nghd;W khw;wkile;J G+r;rpfis     
     Nrfupj;J nrupf;fr; nra;fpwJ. 
   4.lNahdpah:  
    (i) ,j;jhtuj;jpd; ,iyfs; ,uz;L kly;fis nfhz;L tz;zkakhd nghwpahf     
      khw;wkile;Js;sJ. 
         (i) ,iyfspd; cs;Ns cs;s czu; ePl;rpfis G+r;rpfs; njhl;lTld; ,iyfs; %b G+r;rpfis      
      rpijf;fpd;wd. 
 

************************************************************************************ 
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myF – 5. jhtu nraypay; 
ghlk;:13.xspr;Nru;f;if 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. $w;W: ijyf;fha;Lfspd; cs;,ilntspapy; mjpfupf;Fk; GNuhl;lhd; nrwpthdJ ATP     
        cw;gj;jpf;F fhuzkhf cs;sJ. 
  fhuzk;: PS-I ,y; fhzg;gLk; Mf;]p[d; ntspNaw;wk; $l;likg;G ijyfha;L ciwapd; kPJ    
         ];l;Nuhkhit Nehf;fp fhzg;gLtJld; H+ madpfis ntspNaw;WfpwJ.  
     m) $w;W kw;Wk; fhuzk; rup    M)  $w;W rup, fhuzk; jtW    ,)  $w;W jtW, fhuzk;  rup          
      <)  $w;W, fhuzk; ,uz;Lk; jtW              tpil: M)  $w;W rup, fhuzk; jtW       
2. vt;tif gr;iraj;jpy; igl;lhy; thy;gFjp fhzg;gLtjpy;iy? 
  m) gr;irak; “a” M) gr;irak; “b”  ,) gr;irak; “c”  <) gr;irak; “d”   tpil: ,) gr;irak; “c”                
3. xsp tpidapy; vyf;l;uhd; xl;lj;jpd; rupahd tupirKiw. 
  m) PS-II, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I, ngu;uplhf;]pd;.   
  M) PS-I, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-II, ngu;uplhf;]pd;.   
  ,) PS-II, ngu;uplhf;]pd;, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I. 
  <) PS-II, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, ngu;uplhf;]pd;, PS-I.  
  tpil: m) PS-II, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I, ngu;uplhf;]pd;.  
4. C3 Row;rpapy; EioAk; xt;nthW CO2 %yf;$WfSf;Fk; Njitg;gLk; ATP kw;Wk; NADPH    
     %yf;$Wfspd; vz;zpf;if... 
  m) 2ATP + 2 NADPH  M)  2ATP + 3 NADPH  ,)  3ATP + 2 NADPH  <) 3ATP + 3 NADPH   
  tpil: ,)  3ATP + 2 NADPH   
5. xspr;Nru;f;if xsptpidapd; rupahd $w;wpidf; fz;lwpf. 
  m) xsprhu; ePu; gFg;G PS-I cld; njhlu;GilaJ.   
  M) PS-I kw;Wk; PS-II Mfpait NADPH+H+ cUthjypy; gq;F ngWfpwJ.   
  ,) PS-I d; tpid ikakhd gr;irak; “a”apd; xsp <u;g;G cr;rk; 680nm MFk;. 
  <) PS-II d; tpid ikakhd gr;irak; “a”apd; xsp <u;g;G cr;rk; 700nm MFk;. 
  tpil: M) PS-I kw;Wk; PS-II Mfpait NADPH+H+ cUthjypy; gq;F ngWfpwJ.   
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. xNu mstpyhd kw;Wk; rk ,iy gug;G nfhz;l mtiu jhtuj;ij ,U gpupTfshf (m kw;Wk; M)     
  gpupj;J xNu epiyapy; tsu;f;fg;gLfpwJ. m gpupT jhtuq;fSf;F 400 Kjy; 450nm miy ePsKs;s     
  xspAk;, M gpupT jhtuq;fSf;F 500 Kjy; 550nm miy ePsKs;s xspAk; toq;fg;gLfpwJ.  
  ,U gpupT jhtuq;fspd; xspr;Nru;f;ifapd; tPjj;ij xg;gpLf. 
  (i) 400 Kjy; 450nm miy ePsKs;s “m” gpupT jhtuj;jpy; xspr;Nru;f;ifapd; tPjk; mjpfkhf     
    ,Uf;Fk;. Vnddpy; gr;irak; “a” kw;Wk;; gr;irak; “b” 450nm ePy epwkhiyapy; #upa xspia     
    kpfj;jpwk;gl <Hf;Fk; jd;ik nfhz;lJ. 
    (ii) Mdhy; 500 Kjy; 550nm miy ePsKs;s “M” gpupT jhtuj;jpy; xspr;Nru;f;ifapd; tPjk;     
    FiwthfNt ,Uf;Fk;. Vnddpy; gr;irak; “a” kw;Wk;; gr;irak; “b” 550nm ePy epwkhiyapy;      
    #upa xspia kpff;Fiwe;j msNt <Hf;Fk; jd;ik nfhz;lJ. 
7. xU kukhdJ ,utpy; Mf;]p[id ntspNaw;WfpwJ. ,e;j $w;wpid eP cz;ik vd ek;Gfpwhah?  
  cd; tpilia jFe;j fhuzq;fSld; epahag;gLj;Jf. 
  ,f;$w;wpy; cz;ik ,y;iy Vd;nddpy;….xspr;Nru;f;ifapd; NghJ kl;LNk jhtuq;fs; Mf;]p[id  
  ntspapLfpd;wd. ,utpy; xspr;Nru;f;if eilngWtjpy;iy. 
  (i) xspr;NrHf;ifapd; xl;Lnkhj;j tpid 
    6CO2 + 6H2O        C6H12O6 + 6O2       
  (ii) Rthrpj;jypd; xl;Lnkhj;j tpid 
    C6H12O6 + 6O2       6CO2 + 6H2O + 2868KJ Mw;wy;. 
    jhtuq;fs; gfypy;; #upaxspapd; cjtpapdhy; xspr;NrHf;ifapy; <Lgl;L ePu; %yf;$iw gpse;J    
    Mf;]p[id ntspNaw;Wfpwd. Mdhy; ,utpy; Rthrpj;jypy; <LgLtjhy; jhtuq;fshy;     
    Mf;]p[id ntspapl Kbtjpy;iy. 
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8. xspr;Rthrj;jpdhy; Vw;gLk; ,og;gpid <Lfl;l Gw;fs; vt;tif jftikg;G El;gj;jpidg;    
  ngw;Ws;sd? ,jd; ngaH kw;Wk; tpsf;fj;jpid $Wf. 
  xspr;Rthrj;jpdhy; Vw;gLk; ,og;gpid <Lfl;l Gw;fs; C4 topj;jlk; my;yJ  `hl;r; &; ];yhf;    
  topj;jlj;jpy; <LgLfpd;wd. ,jid tpsf;Fk; Row;rp gpd;tUkhW.  
   
 
 
 
 
 
 
 
 
 
 
 
                             
                                  
 
                                                        C4 Row;rp 
 
9. xU jhtutpay; tFg;gpy; Mrpupau; C4 jhtuq;fs; xU FSf;Nfh]; cw;gj;jpf;F 30 ATP fis  
  gad;gLj;JtjhfTk;, C3 jhtuq;fs; 18 ATP fis kl;LNk gad;gLj;JtjhfTk; tpsf;Ffpwhu;.  
  gpd;du; mNj Mrpupau; C4 jhtuq;fs; jhd; C3 jhtuq;fistpl rpwe;j jftikg;G ngw;Ws;sjhf  
  $Wfpwhu;. ,e;j Kuz;ghlbw;fhd fhuzq;fis cd;dhy; $w KbAkh? 
   C4 jhtuq;fs; C3 jhtuq;fistplr; rpwe;jjhff; fUjg;gLfpwJ. Vnddpy; C3 jhtuq;fs; C4  

        jhtuq;fistpl mjpf msT Mw;wiy xspRthrj;jpd; NghJ ,of;fpwJ. 
10. mjpfkhd xspAk;, mjpf Mf;]p[d; nrwpTk; fhzg;gLk; NghJ vt;tif topj;jlk; jhtuq;fspy;  
   eilngWk;? fhuzq;fis Muha;f. 
   mjpfkhd xspAk;, mjpf Mf;]p[d; nrwpTk; fhzg;gLk; NghJ jhtuq;fspy; C2 Row;rp my;yJ   
   xspr;Rthrk; eilngWk;.  

 

    

 

 

 

 

 

 

 

 

 

 

                                                               

                                                               
 
 
                                                                      
                                                                 C2 Row;rp my;yJ xspr;Rthrk;  
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myF – 5. jhtu nraypay; 

ghlk;:14.Rthrpj;jy; 
I.xU kjpg;ngz; tpdhf;fs;:- 
1. xU %yf;$W igUtpf; mkpyk; KOtJkhf Mf;]p[Ndw;wkile;J cUthFk; ATP  
  %yf;$Wfspd; vz;zpf;if.   
     m) 12    M)  13    ,)  14     <)  15              tpil: <)  15   
2. ,uz;L %yf;$W  irl;NlhNrhypf; NADH+H+ Mf;rp[Ndw;wkilAk; NghJ jhtuq;fspy; cUthFk;    
  ATP %yf;$Wfspd; vz;zpf;if. 
  m) 3    M)  4    ,)  6     <)  8              tpil: M)  4     
3. fpisf;fhiyrp]; kw;Wk; fpug;]; Row;rpapid ,izf;Fk; ,e;jr; Nru;kk; 
  m) rf;rpdpf; mkpyk; M) igUtpf; mkpyk; ,) mrpl;ilapy; CoA   <) rpl;upf; mkpyk;   
  tpil: ,) mrpl;ilapy; CoA    
4. $w;W: Mf;]p[Ndw;w gh];gupfuzk; ikl;Nlhfhz;l;upahtpd; vyf;l;uhd; flj;Jr; rq;fpypapy;     
        eilngWfpwJ. 
  fhuzk;:  rf;rpidy; CoA gh];gupfuzkile;J rf;rpdpf; mkpykhf jsg;nghUs; gh];gupfuzj;jhy;     
         eilngWfpwJ.           
     m) $w;W kw;Wk; fhuzk; rup. $w;Wf;fhd rupahd tpsf;fk; fhuzk;. 
  M)  $w;W kw;Wk; fhuzk; rup Mdhy; $w;Wf;fhd rupahd tpsf;fky;y fhuzk;.     
      ,)  $w;W rup Mdhy; fhuzk; jtW.     <)  $w;W kw;Wk; fhuzk; ,uz;Lk; jtW.               
     tpil: M)  $w;W kw;Wk; fhuzk; rup Mdhy;   $w;Wf;fhd rupahd tpsf;fky;y fhuzk;. 
5. fPo;f;fz;ltw;Ws; fpug;]; Row;rpapy; eilngwhj tpid ahJ? 
  m) 3C ypUe;J 2C f;F /gh];Ngl; khWjy;.    
  M) g;uf;Nlh]; 1,6 gp];/gh];Ngl; cile;J ,uz;L %yf;$W 3C Nru;kq;fshf khWfpwJ. 
  ,) jsg;nghUspypUe;J /gh];Ngl; ePf;fk;  <) ,it midj;Jk; tpil: <) ,it midj;Jk;. 
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. EMP topj;jlj;jpy; gh];gupfuzk; kw;Wk; /gh];Ngl; ePf;fk; Mfpa tpidfspy; <LgLk; nehjpfis     
  vOJf. 
  (i) gh];gupfuz nehjpfs;: 1.n`f;NrhifNd]; 2./gh];Ngh g;uf;Nlh ifNd];    
     (ii) /gh];Ngl; ePf;f nehjpfs;: 1./gh];Ngh fpsprNul; ifNd]; 2.igUNtl; ifNd]; 
7. rijg;gw;Ws;s jhtuq;fspy; Rthr <T kjpg;G G+[;[pak;. Vd;? 
  (i)rijg;gw;Ws;s jhtuq;fshd xgd;~pah, gpiuNah/gpy;yk; Mfpatw;wpy; fhu;Nghi`l;Nul; gFjpahf    
   Mf;rp[Ndw;wkile;J fupk mkpykhf Fwpg;ghf khypf; mkpykhf khWtjhy; ,r;Rthrj;jpy; CO2  
   ntspapLtjpy;iy. Mdhy; O2 gad;gLj;jg;gLfpwJ. ,jpy; Rthr <T kjpg;G Ropahf cs;sJ. 
 
                                              0CO2 
  (ii)rijg;gw;Ws;s jhtuq;fspy; FSf;Nfh]; Rthr <T =     = 0 
                                              3O2 
8. ikl;Nlhfhz;l;upah cl;rt;tpy; eilngWk; tpidfis tptup? 
  ikl;Nlhfhz;l;upah cl;rt;tpy; vyf;l;uhd; flj;J rq;fpyp kw;Wk; Mf;]p[Ndw;w gh];gupfuzk;    
  Mfpa tpidfs; eilngWfpwd. 
 
   
 
      
     vyf;l;uhd; flj;J rq;fpyp  
            kw;Wk;  
   Mf;]p[Ndw;w gh];gupfuzk; 
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9. FSf;Nfh]; cilAk; khw;W topg;ghijapd; ngau; vd;d? mjpy; eilngWk; tpidfis tptup?  
  FSf;Nfh]; cilAk; khw;W topg;ghij ngd;Nlh]; /gh];Ngl; topj;jlk; my;yJ HMP ~z;l;  
  vd miof;fg;gLfpwJ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                      ngd;Nlh]; /gh];Ngl; topj;jlk; (m) HMP ~z;l; 
 
10. fhw;W Rthrpj;jypd; NghJ xU %yf;$W Rf;Nuh]; KOtJkhf Mf;]p[Ndw;wkile;J cUthFk;     
   epfu tpisnghUs;fis jw;Nghja ghu;itapy; vt;thW fzf;fpLtha;? 
   (i) FSf;Nfh]; kw;Wk; g;uf;Nlh]; Mfpa xw;iw ru;f;fiu %yf;$Wfs; ,ize;J Rf;Nuh]; vd;w      
     ,ul;il ru;f;fiuia jUfpwJ. 
       (ii) mz;ikf;fhy Ma;tpd;gb xU NADH+H+  %yf;$wpypUe;J 2.5 ATP fSk;, xU FADH2                                      

                   %yf;$wpypUe;J 1.5 ATP fSk; fpilf;fpd;wd. 
   (iIi) fhw;W Rthrpj;jypd; NghJ xU %yf;$W Rf;Nuh]; KOtJkhf Mf;]p[Ndw;wkile;J    
      cUthFk; epfu tpisnghUs;fis jw;Nghja ghu;itapy; fzf;fpl;lhy; mit fPo;f;fz;lthW  
      KbTfis jUfpd;wd. 
 
 
 
 

 

    

 

 

 

 

************************************************************************************** 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
epiyfs; 

 
Co2 

 
ATP 

xLf;f 
epiyapYs;s 

NAD+ 

xLf;f 
epiyapYs;s 

FAD 

nkhj;j ATP 
cw;gj;jp 

fpisf;fhiyrp]; 0 2 2(2X2=4) 0 6 
,izg;G tpid 2 0 2(2X3=6) 0 6 
fpug;]; Row;rp 4 2 6(6X3=18) 2(2X2=4) 24 
nkhj;jk; 6 Co2 4 ATP 28 ATP 4 ATP 36 ATP 
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myF – 5. jhtu nraypay; 
ghlk;:15.jhtu tsu;r;rpAk;, gbk tsu;r;rpAk; 

I.xU kjpg;ngz; tpdhf;fs;:- 
1. jtwhd thf;fpaj;ijj; Nju;e;njLf;fTk;. 
     m) cUthf;ff; fl;lj;jpy; nry;gFg;ig jf;fitj;Jf; nfhs;Sk;.     
    M)  ePl;rpAW fl;;lj;jpy; ika thf;FNthy; nry;ypy; Njhd;WfpwJ. 
     ,)  Kjpu;r;rpAW fl;lj;jpy; jbg;giljy; kw;Wk; NtWghL miljy; eilngWfpwJ. 
     <)  Kjpu;r;rpAW fl;lj;jpy; nry;fs; NkYk; tsu;fpwJ. 
     tpil: <)  Kjpu;r;rpAW fl;lj;jpy; nry;fs; NkYk; tsu;fpwJ. 
2. fg;gpapd; Muk; 6 mq;Fyk;, FwpKs;spd; ePsk; 10 mq;Fyk; kw;Wk; FwpKs; efu;e;j J}uk; 5  
  mq;Fykhf ,Ue;jhy; jhtuj;jpd; cz;ikahd ePs;thl;l tsu;r;rpia vt;tsT? 
  m) 3 mq;Fyk;  M)  6 mq;Fyk;   ,)  12 mq;Fyk;  <)  30 mq;Fyk;       tpil: 3 mq;Fyk;   
3. xU ghy; kyu;fs; nfhz;l jhtuq;fspy; ,e;j `hu;Nkhd;fshy; ,dkhw;wk; epfo;fpwJ. 
  m) vj;jdhy; M) irl;Nlhifdpd; ,) ABA   <) Mf;rpd;  tpil: ,) ABA  
4. rupahfg; nghUe;jpAs;sijj; Nju;e;njLf;fTk;. 
  1) kdpjr;rpWePu; - i) Mf;rpd;-B 
  2) kf;fhr;Nrhs vz;nza; - ii) GA3 
  3) G+Q;irfs; - iii) mg;rprpf; mkpyk;-II 
  4) n`u;upq; kPd; tpe;J - iv) ifdbd; 
  5) ,sk; kf;fhr;Nrhsk; - v) Mf;rpd;-A 
  6) ,sk; gUj;jpf;fha; - vi) rpahbd;          
     m) 1-iii, 2-iv, 3-v, 4-vi, 5-i, 6-ii    M)  1-v, 2-i, 3-ii, 4-iv, 5-vi, 6-iii          ,)  1-iii, 2-v, 3-vi, 4-i, 5-ii, 6-iv    
   <)  1-ii, 2-iii, 3-v, 4-vi, 5-iv, 6-i          tpil: M)  1-v, 2-i, 3-ii, 4-iv, 5-vi, 6-iii 
5. jhtuq;fspd; tpij cwf;fk; vd;gJ... 
  m) rhjfkw;w gUt khw;wq;fisf; jhz;b tsu;j;jy;.   
  M) tskhd tpijfshf cUthjy;.  
  ,) tPupaj;ijf; Fiwj;jy;.     
  <) tpijr;rpijitj; jLj;jy;. 
  tpil: m) rhjfkw;w gUt khw;wq;fisf; jhz;b tsu;j;jy; 
6.gpd;tUtdtw;Ws; ve;j Kiw tpij cwf;fj;ij ePf;f gad;gLj;jg;gLfpd;wd? 
  m) tpijAiw nrJf;fPL  M) Nkhjy; epfo;j;Jjy;   
  ,) mLf;fikj;jy;        <) ,it midj;Jk;  tpil: <) ,it midj;Jk;. 
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-                            
7. irl;Nlhifdpd; tho;tpay; tpisTfs; ahit? 
  1.nry; gFg;ig J}z;LfpwJ. 
  2.Gjpa ,iyfs; kw;Wk; gf;f fpisfs; cUthjiy J}z;LfpwJ. 
  3.gl;lhzp jhtuj;jpy; gf;f nkhl;bd; tsu;r;rpia J}z;LfpwJ. 
  4.tpijfspd; tpij cwf;fj;ij ePf;fp Kisf;fr; nra;fpwJ. 
  5.jhtuq;fs; tajhtij jhkjg;gLj;JfpwJ. ,jw;F upr;khz;l; yhq;f; tpisT vd;W ngau;. 
8. kyu;fs; Njhd;Wjypy; xspf;fhyj;Jtj;jpd; nray;ghLfs; gw;wp tptup. 
  1.24kzp Neu xspf;fhy Row;rp xU J}z;ly; Row;rp vdg;gLk;. 
  2.jhtuq;fs; kyu;jYf;F xd;W my;yJ mjw;F Nkw;gl;l J}z;ly; Row;rp Njitg;gLfpwJ. 
  3.nkl;lhdJ kyu;tjw;fhf Njitg;gLk; Jz;ly; Row;rpNa xspf;fhyj;Jt J}z;ly; vdg;gLk;. 
  4.rhe;jpak; jhtuj;jpy; xU J}z;ly; Row;rpAk;,  
  5.gpshd;NlhNfh jhtuj;jpy; 25 J}z;ly; Row;rpAk; Njitg;gLfpwJ. 
9. jpl;lkplg;gl;l nry; ,wg;G (PCD) my;yJ jdp nry; ,wg;G gw;wp rpWFwpg;G jUf. 
  1.KOjhtuNkh my;yJ mjd; gFjpfNsh %g;giljypd; %yk; ,wg;gij jpl;lkplg;gl;l nry;    
   ,wg;G my;yJ jdp nry; ,wg;G vd miof;fg;gLfpwJ.  
  2.jhtuq;fspy; Gujr; rpijtpd; %yk; %g;ig Vw;gLj;Jk; nehjp /igl;lhg;Nr];fs; vdTk;,  
   tpyq;fpdq;fspy; ,it fh];Ng];fs; vdTk; miof;fg;gLfpwJ.  
  3.jhtuq;fspy; %g;giljy; mjd; kugpay; mikg;ghy; epu;zapf;fg;gLfpwJ. 
 

****************************************************************************************                  
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$Ljyhd Kf;fpa Ie;J kjpg;ngz; tpdhf;fs;:- 
1.itu];fspd; ngUf;fKiw my;yJ gh[;fspd; tho;f;ifr; Row;rpia gw;wp tptup. 
 itu];fs; fPo;fz;l ,uz;L Kiwfs; %yk; ngUf;fkilfpd;wd. 
 (m)rpijT my;yJ tPupaKs;s Row;rp. 
 (M)cwf;fepiy my;yJ tPupakw;w Row;rp. 
(m)rpijT my;yJ tPupaKs;s Row;rp: 
1.xl;bf;nfhs;Sjy;: 
 1.Kjypy; itu]; Jfs;fs; ghf;Bupa nry;Yld; xU njhlu;gpid Vw;gLj;jpf; nfhs;fpd;wd. 
 2.T4 itu]pd; mbj;jl;L kw;Wk; Kl;fspd; %yk; ghf;Bupa nry;ypd; Nkw;Gwj;jpy; ed;F   
  xl;bf;nfhs;fpd;wd. ,jw;F Fj;Jjy; vd;W ngau;. 
2.CLUTjy;: 
 1.,aq;FKiw kw;Wk; nehjpiag; gad;gLj;jp xk;Gapup nry;Rtu; fiuf;fg;gl;L CLUTjy;    
  eilngWfpwJ.  
 2.ghf;BupahtpDs; DNA Jfs; jd;dpr;irahfr; nrYj;jg;gLtJ CLUTjy; vdg;gLk;. 
3.cw;gj;jp nra;ag;gLjy;: 
 1.,e;epiyapy; Guj cw;gj;jpAk; DNA ,ul;bg;giljYk; eilngWfpwJ. 
 2.itu];fspy; cs;s DNA ngUf;fkilfpwJ. 
4.njhFg;Gk; Kjpu;r;rpAk;: 
 itu]pd; gFjpfs; xd;W Nru;e;J KO itu]hf khWk; epfo;r;rp Kjpu;r;rpailjy; vdg;gLk;. 
5.ntspNaw;wk;: 
 njhlu;e;J Nra; itu];fspd; vz;zpf;if mjpfupg;gjhy; xk;Gapupr; nry;Rtu; ntbj;J itu];fs;   
 ntspNaw;wg;gLfpd;wd. 
(M)cwf;fepiy my;yJ tPupakw;w Row;rp: 
1.,t;tif Row;rpapy; itu]pd; DNAf;fs; xk;Gapup DNA cld; xUq;fpizg;ig   
 Vw;gLj;jpf;nfhs;fpd;wd. 
2.,jpy; jd;dpr;irahf itu]; Jfs;fs; cUthf;fg;gLtjpy;iy. 
3.xk;Gapup nry;ypd; FNuhNkhNrhKld; xUq;fpizf;fg;gl;l itu]; DNAit /gh[; Kd;Ndhb vd  
 miof;fpNwhk;. 
4.ghf;Bupa FNuhNkhNrhKld; gpize;Js;s /gh[; Kd;Ndhb ghf;Bupa FNuhNkhNrhKld;; Nru;e;J  
 ngUf;fkilfpwJ. 
5.UV fjpu;tPr;R kw;Wk; Ntjpg; nghUl;fs; jhf;Fjy; ,Uf;Fk;NghJ /gh[; DNA gpsTf;F cl;gl;Lr;  
 rpijT Row;rpapNyNa ngUf;fkilfpwJ. 
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2.itu];fshy; jhtuq;fs;, tpyq;Ffs; kw;Wk; kdpju;fSf;F Vw;gLk; Neha;fis vOJf. 
jhtu Neha;fs; tpyq;F Neha;fs; kdpj Neha;fs; 

1.Gifapiy Njky; Neha; fhy;eilfSf;F Nfhkhup    
Neha; 

rsp 

2.fUk;G Njky; Neha; ntwp eha;f;fb Gw;WNeha; 
3.ney;ypd; Jq;Nuh Neha; Fjpiufspd; %isj;jz;Ltl 

mow;rp Neha; 
ntwpeha;f;fb Neha; 

4.nts;supapd; Njky; Neha; - ngupak;ik;, rpd;dk;ik, jl;lik;ik 
5.jf;fhsp Njky; Neha; - va;l;]; 

3.ghf;Bupa nry;ypd; Ez;zikg;ig tptup. 
 ghf;Bupa nry; %d;W %f;fpa gFjpfisf; nfhz;Ls;sJ. 
 1.ntspAiw my;yJ fpisf;NfhNfyf;]; 2.nry;Rtu; 3.irl;Nlhgpshrk;. 
 1.ntspAiw my;yJ fpisf;NfhNfyf;];: 
  1.nry;RtNuhL kpf neUf;fkhf mike;j fpisf;NfhNfyf;]pdhy; Md mLf;F ntspAiw vdg;gLk;. 
  2.,it ghf;Bupaq;fis cyu;jypy; ,Ue;Jk;, capu; vjpu; nghUs;fspy; ,Ue;Jk; ghJfhj;Jf;nfhs;s  
   cjTfpwJ. 
  3.,it ghf;Bupaq;fs; xl;btho cjTfpd;wd. 
 2.nry;Rtu;: 
  1.,it ngg;bNlhfpisf;fhd; my;yJ kpA+Nfhngg;illhy; MdJ. 
  2.,it fiug;nghUs;fs; gutpr;nry;tjw;F cjTfpd;wd. 
 3.gpsh];kh rt;T: 
  1.gpsh];kh rt;T ypg;Ngh Gujj;jhy; MdJ. 
  2.,it rpwpa %yf;$Wfs; cs; EiotijAk; ntspNaWtijAk; fl;Lg;gLj;Jfpd;wd. 
 4.irl;Nlhgpshrk;: 
  1.irl;Nlhgpshrk; mlu;j;jpahd xsp flj;Jk; jd;ikf;nfhz;l gFjpahFk;. 
  2.,jpy; upNghNrhk;fs; fhzg;gLfpd;wd. 
 5.FNuhNkhNrhk;fs;: 
  ghf;Bupaq;fspd; FNuhNkhNrhk;fs; tl;l tbt RUz;l DNA %yf;$Wfs; MFk;. 
 6.gpsh];kpl;: 
  ,uz;L ,iofshy; Md tl;ltbt, Rakhf ngUf;fkilAk; $Ljy; FNuhNkhNrhk;fs; gpsh];kpl;    
  vdg;gLk;. 
 7.kPNrhNrhk;fs;: 
  ghf;Bupa nry;ypy; fhzg;gLk; cs;Nehf;fpa kbg;Gf;fs; kPNrhNrhk;fs; vdg;gLk;. 
 8.ghypNrhk;fs;: 
  1.upNghNrhk;fs; xd;W Nru;e;J fhzg;gLk; mikg;G ghypNrhk;fs; vdg;gLk;. 
  2.upNghNrhk;fs; Gujr;Nru;f;if eilngWk; ikaq;fs; MFk;. 
 9.firapio: 
  1.firapiofs; ghf;Bupaq;fspd; ,lg;ngau;r;rpf;F cjTfpd;wd. 
  2.firapiofs; 9+2 vd;w mikg;gpy; fhzg;gLfpd;wd. 
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4.fpuhk; Neu; kw;Wk; fpuhk; vjpu; ghf;Bupaq;fSf;F ,ilNaAs;s NtWghl;il vOJf.  
gz;Gfs; fpuhk; Neu; ghf;Bupaq;fs; fpuhk; vjpu; ghf;Bupaq;fs; 

1.nry;Rtu; gy mLf;Ffshy; MdJ. Xu; mLf;fhy; MdJ. 
2.nry;Rtupd; cWjpj;jd;ik kpfTk; cWjpahdJ. nefpo;Tj;jd;ikf; nfhz;lJ. 
3.ntspg;Gwr;rt;T  fhzg;gLtjpy;iy. fhzg;gLfpwJ. 
4.ngupgpshr ,ilntsp fhzg;gLtjpy;iy. fhzg;gLfpwJ. 
5.Cl;lj;Njitfs; kpf rpf;fyhd 

Cl;lKiw cilaJ. 
Kf vspa Cl;lKiw cilaJ. 

5.ghf;Bupaq;fshy; kdpju;fSf;F cz;lhFk; Neha;fis vOJf. 
Nehapd; ngau; Neha;f;fhuzp 

1.fhyuh tpg;upNah fhyNu 
2.il/gha;L rhy;Nkhndy;yh il/gp 
3.vYk;GUf;fp Neha; ikf;Nfhghf;Bupak; bA+gu;FNshrp]; 
4.njhONeha; ikf;Nfhghf;Bupak; nyg;Nu 
5.epNkhdpah bg;Nyhf;fhf;f]; epNkhdpah 

6.];Bypd; gy;NtW tiffis glj;Jld; tptup. 
 1.];By; vd;gJ jz;by; th];Fyhu; fw;iwfshy; Md ika cUisia Fwpf;Fk;. 
 2.,J iryk;, /GNshak;, gpj;ij cs;slf;fpaJ MFk;. 
 ];Bypd; tiffs;: 
 1.GNuhNlh];By;: 
 ,jpy; iryk; /GNshaj;jhy; #og;gl;bUf;Fk;. ,J fPo;fz;l ehd;F tifg;gLk;. 
 2.N`g;Nsh];By;: 
  1.,jpy; iryk; /GNshaj;jhy; #og;gl;bUf;Fk;.  
  2.vLj;Jf;fhl;L: nryh[Pndy;yh. 
 
 /GNshak; 
 iryk; 
 
 
 3.Mf;bNdh];By;: 
  1.el;rj;jpu tbt iryk; /GNshaj;jhy; #og;gl;bUf;Fk;.  
  2.vLj;Jf;fhl;L: iyfNghbak; nru;Nul;lk;. 
 
                         /GNshak; 
                          iryk;  
 
 
 4.gpsf;Nlh];By;: 
  1.iryKk;, /GNshaKk; jl;Lfs; Nghd;W khwpkhwp mike;jpUf;Fk;.  
  2.vLj;Jf;fhl;L: iyfNghbak; fpshNtl;lk;. 
 
 iryk; 
                          /GNshak; 
 
 
 5.fyg;G GNuhl;Nlh];By;: 
  iryKk;, /GNshaKk; rpjwp fhzg;gLk;. vLj;Jf;fhl;L: iyfNghbak; nru;Dtk;. 
 6.A+];By;: 
  1.th];Fyhu; fw;iw gpj;ij #o;e;J xU tisakhff; fhzg;gLk;.  
  2.vLj;Jf;fhl;L: ,Utpj;jpiyj; jhtuj; jz;L. 
 /GNshak; 
 
 iryk; 
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7.iyf;nfd;fspd; nghJ gz;Gfis vOJf. 
 1.ghrpfs; kw;Wk; G+Q;irfSf;fpilNa Vw;gLk; xUq;Fapup mikg;gpw;F iyf;nfd;fs; vd;W ngau;. 
 2.,jpy; ghrp cWg;gpdu; ghrp capup my;yJ xsp capup vdg;gLk;. 
 3.ghrp capup G+Q;irf;F Cl;lj;ij jUfpwJ. G+Q;ir capup ghrpf;F ghJfg;ig jUfpwJ. 
 4.G+Q;ir capupapd; ghypyh ,dg;ngUf;fk; Jz;lhjy;, nrhuPbaq;fs;, Irpbaq;fs; %yk;  
  eilngWfpwJ. 
 5.ghrp capup cwf;f efuhtpj;Jfs;, `hu;NkhNfhdpaq;fs; %yk; ,dg;ngUf;fk; nra;fpwJ. 
8.[pk;Ndh];ngu;k; jhtuq;fspd; nghUshjhu Kf;fpaj;Jtj;ijg; gw;wp vOJf.  

jhtuq;fs; fpilf;Fk; 
nghUl;fs; 

gad;fs; 

1.irf]; rhNfh czthfg; gad;gLfpwJ. 
2.igd]; tpij czthfg; gad;gLfpwJ. 
3.lhf;]];  lhf;]hy; Gw;WNeha;f;F kUe;jhfg; gad;gLfpwJ. 
4.igd]; nurpd; thu;dp~; jahupf;fg; gad;gLfpwJ. 
5.vgpl;uh vgpl;upd; M];Jkh Nehia Fzg;gLj;jg; gad;gLfpwJ. 

9.[pk;Ndh];ngu;k;fSf;Fk;, MQ;rpNah];ngu;k;fSf;Fk; ,ilNa cs;s NtWghLfis vOJf.  
[pk;Ndh];ngu;k;fs; MQ;rpNah];ngu;k;fs; 

1.#y;fs; jpwe;jit. #y;fs; %bait. 
2.,ul;ilf; fUTWjy; fhzg;gLk;. ,ul;ilf; fUTWjy; fhzg;glhJ. 
3.fdp Njhd;Wtjpy;iy. fdp Njhd;WfpwJ. 
4.kyu;fs; fhzg;gLtjpy;iy. kyu;fs; fhzg;gLfpd;wd. 
5./GNshak; Jiz nry;fs;  
 fhzg;gLtjpy;iy. 

/GNshak; Jiz nry;fs; 
fhzg;gLfpd;wd. 

10.Ntupd; cUkhw;wq;fis gw;wp vOJf. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.,iyapd; cUkhw;wq;fis gw;wp vOJf. 
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12.jz;bd; cUkhw;wj;ij tptup. 
 

 

 

 

 

 

 

 

 
13.jiuf;fPo; jz;bd; khw;WUf;fisg; gw;wp vOJf. 
  1.Fkpok;: 
   1.,it rijg;gw;Ws;s nrjpy; ,iyfshy; #og;gl;l $k;G my;yJ Ftpe;j tbtKila jiuf;fPo;  
    jz;lhFk;. 
   2.vLj;Jf;fhl;L: my;ypak; rPgh (ntq;fhak;).  
  2.fe;jk;: 
   1.,it Neubahf tsUk; Edpiaf; nfhz;l rijg;gw;Ws;s jiuf;fPo; jz;lhFk;. 
   2.vLj;Jf;fhl;L: Nrikf;fpoq;F (nfhyNfrpah). 
  3.kl;lepyj;jz;L: 
   1.,it fpilkl;lkhf tsUk; gy gf;fthl;L tsu; Edpfisf; nfhz;l jiuf;fPo; jz;lhFk;. 
   2.vLj;Jf;fhl;L: [pQ;[p/ngu; m/gprpdhNy (,Q;rp). 
  4.fpoq;F: 
   1.,it rijg;gw;Ws;s Nfhs my;yJ cUis tbtKila jiuf;fPo; jz;lhFk;. 
   2.vLj;Jf;fhl;L: nrhyhdk; bA+gNuhrk; (cUisf;fpoq;F).   
14.Ntu;, jz;L, ,iyapd; gz;Gfis vOJf.  

Ntu; jz;L ,iy 
1.,it jhtuj;jpd; fPo;  
 Nehf;fp tsUk; gFjp MFk;. 

1.,it jhtuj;jpd; Nky; 
 Nehf;fp tsUk; gFjp MFk;. 

1.,iyfs; jz;bd; gf;fthl;L  
 tsupfs; MFk;. 

2.,tw;wpy; gr;irak;      
 fhzg;gLtjpy;iy. 

2.,tw;wpy; gr;irak;      
 fhzg;gLfpd;wd. 

2.,it jz;bd; fZtpypUe;J  
 cUthfpd;wd. 

3.fZ, fZtpilg;  gFjpfs;   
 fhzg;gLtjpy;iy.  

3.fZ, fZtpilg;  gFjpfs;   
 fhzg;gLfpd;wd. 

3.,it tiuaWf;fg;gl;l  
 tsu;r;rpiaf; nfhz;Ls;sd. 

4.,jpy; Ntu;J}tpfs;  
 fhzg;gLfpd;wd. 

4.,jpy; fpisfs; Gwtsupfs;  
 fhzg;gLfpd;wd. 

4.,iyapy; ,iyabg;gFjp,  
 ,iyg;gug;G, ,iyf;fhk;G  
 Mfpa gFjpfs; cs;sd. 

5.,it Neu; Gtp ehl;lKk;,  
 vjpu; xsp ehl;lKk;   
 nfhz;lit. 

5.,it vjpu; Gtp ehl;lKk;,  
 Neu; xsp ehl;lKk;   
 nfhz;lit. 

5.,iyapy; th];Fyhu;  
 ,iofisf; nfhz;l euk;Gg;  
 gFjp fhzg;gLfpd;wd. 

15.Ntu;, jz;L, ,iyapd; gzpfis vOJf.  
Ntu; jz;L ,iy 

1.ePiuAk;, fdpkq;fisAk;  
 kz;zpypUe;J cwpQ;Rfpd;wd. 

1.,J jhtuj;jpd; midj;J  
 gFjpfisAk; jhq;FfpwJ. 

1.xspr;Nru;f;if, ePuhtpg;Nghf;F. 

2.jhtuq;fis kz;zpy;  
 epiyepWj;Jfpd;wd. 

2.ePiuAk;, fdpkq;fisAk;  
 NtwpypUe;J flj;Jfpd;wd. 

2.thA gupkhw;wk;. 

- 3.,iyfs;, kyu;fs;,   
   fdpfisj; jhq;Ffpd;wd. 

3.nkhl;Lfisg; ghJfhj;jy;. 

- 
4.,iyfs; jahupf;Fk;    
 cztpid flj;Jfpd;wd. 

4.ePiuAk;, fdpkq;fisAk;  
 flj;Jjy;. 
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16.urpNkh]; kQ;rupf;Fk;, irNkh]; kQ;rupf;Fk; ,ilNa cs;s NtWghLfis vOJf.  
urpNkh]; kQ;rup irNkh]; kQ;rup 

1.ika mr;R tuk;gw;w tsu;r;rp  
 cilaJ. 

1.ika mr;R tuk;Gila tsu;r;rp  
 cilaJ. 

2.kyu;fs; Edp Nehf;fpa    
 tupirapy; mike;jpUf;Fk;. 

2.kyu;fs; mb Nehf;fpa tupirapy;  
 mike;jpUf;Fk;. 

3.kyu;jy; ikak; Nehf;fpaJ. 3.kyu;jy; ikak; tpyfpaJ. 
4.Kjpu;e;j kyu;fs; kQ;rup mr;rpd;  
 mbg;gFjpapy; fhzg;gLk;. 

4.Kjpu;e;j kyu;fs; kQ;rup mr;rpd;  
 Edpg;gFjpapy; fhzg;gLk;. 

 
17.urpNkh]; kQ;rupapd; tiffis vOJf.  
 
 
   
    
  
 

 

 

 

 

 

 

 
18.irNkh]; kQ;rupapd; tiffis vOJf.  
 
 

 

 

 

 

 
19.fyg;G kw;wk; rpwg;G tif kQ;rupapd; tiffis vOJf.  
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20.,joiktpd; tiffis tptup. 
  Gy;yp ,jo;fSk;, my;yp ,jo;fSk; kyupd; nkhl;by; mike;jpUf;Fk; Kiwf;F ,joikT vd;W  
  ngau;. ,it fPo;fz;l Ie;J tifg;gLk;. 
  1.njhL ,joikT:  
   Gy;yp, my;yp ,jo;fs; xd;iw xd;W njhl;Lf; nfhz;bUf;Fk;. v.fh: md;Ndhdh (rPjhg;gok;). 
  2.jpUF ,joikT:  
   Gy;yp, my;yp ,jo;fspd; tpspk;Gfs; xd;iw xd;W jOtpf; nfhz;bUf;Fk;. v.fh: nrk;gUj;jp. 
  3.mLf;F ,joikT:  
   Gy;yp, my;yp ,jo;fspy; xU ,jo; ntspNaAk;, xU ,jo; cs;NsAk; kw;w %d;W ,jo;fspd; xU  
   tpspk;G ntspGwKk;, kw;nwhU tpspk;G cl;GwKk; fhzg;gLk;. v.fh: Nf~pah. 
  4.Ftpd;Fd;~pay; ,joikT:  
   ,uz;L my;yp ,jo;fs; ntspNaAk;, ,uz;L my;yp ,jo;fs; cs;NsAk;, xU my;yp ,jopd; xU  
   tpspk;G cs;NsAk;, kw;nwhU tpspk;G ntspNaAk; fhzg;gLk;. v.fh: nfha;ah. 
  5.,wq;F jOT ,joikT (ntf;]py;yup): 
   Nky; Gwj;jpy; cs;s ngupa my;yp ,jopd; ,U tpspk;GfSk; gf;fthl;by; cs;s ,jo;fisj;  
   jOtpf; nfhz;bUf;Fk;. gf;fthl;L my;yp ,jo;fspd; kw;nwhU tpspk;G fPo; Gwj;jpy; cs;s my;yp  
   ,jo;fisj; jOtpf; nfhz;bUf;Fk;. v.fh: gl;lhzp. 
 
 
 

 

 

 

 

 
21.Njhw;wj;jpd; mbg;gilapy; fdpfspd; tifg;ghl;il vOJf. 
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22.fdpfspd; tiffis tptup. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
23.kfue;jj;jhs;fspd; ,izT Kiwfis gw;wp vOJf. 
  1.xU fw;iw kfue;jj;jhs;: 
   kfue;jf;fk;gpfs; midj;Jk; ,ize;J xU fw;iwahf fhzg;gLk;. v.fh: nrk;gUj;jp. 
  2.,U fw;iw kfue;jj;jhs;:  
   kfue;jf;fk;gpfs; ,uz;L fw;iwfshf ,ize;J fhzg;gLk;. v.fh: gl;lhzp. 
  3.gy fw;iw kfue;jj;jhs;: 
   kfue;jf;fk;gpfs; ,ize;J gy fw;iwfshf fhzg;gLk;. v.fh: rpl;u]; (vYk;gpr;ir). 
  4.my;yp xl;bait: 
   kfue;j;jhs;fs; my;yp ,jo;fSld; xl;bf; fhzg;gLk;. v.fh: fj;jup. 
  5.Gy;yp xl;bait: 
   kfue;j;jhs;fs; Gy;yp ,jo;fSld; xl;bf; fhzg;gLk;. v.fh: rpy;tu; Xf;. 
  6.ifNdh];B[Pak;:  
   kfue;j;jhs;fSld; #y;Kb  ,ize;J cUthtJ ifNdh];B[Pak; MFk;. 
  7.nghypdpak;: 
   kfue;j;J}s;fs; xd;whf ,ize;J xNu njhFg;ghff; fhzg;gLk;. v.fh: vUf;F (fNyhbuhgp];). 
24.gd;dhl;Lj; jhtutpay; ngau; #l;Lr;rl;lk; (ICBN) gw;wp tptup. 
  1.XU jhtuj;jpw;F ngaupl;L miog;gJ ngaupLjy; vdg;gLk;.  
  2.,g;ngaupLk; KiwahdJ gd;dhl;Lj; jhtutpay; ngau; #l;Lr;rl;lj;jpd; (ICBN) gb mike;Js;sJ. 
  3.ngaupLtjw;fhd mbg;gil tpjpfis fNuhy]; ypd;Nda]; 1751Mk; Mz;L “/gpyhNrhgpah  
   nghl;lhdpfh” vd;Dk; Gj;jfj;jpy; ntspapl;lhu;. 
  4.ngaupLtjw;fhd tpjpKiwfis A.P. B fhz;Nlhy; 1813Mk; Mz;L “jpaup vypnkz;lup b yh  
   nghl;lhdpf;” vd;Dk; Gj;jfj;jpy; ntspapl;lhu;. 
  5.jw;NghJ eilKiwapy; cs;s ICBN ngaupLjy; gw;wpa tpjpKiwfs; fNuhy]; ypd;Nda];,  
        A.P. B fhz;Nlhy; kw;Wk; mtUila kfd; my;Nghd;]; B fhz;Nlhy; MfpNahuhy;    
   cUthf;fg;gl;lJ. 
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25.n`u;Ngupak; jahupj;jy; gw;wp vOJf. 
  1.jhtuq;fis Nrfupj;jy; kw;wk; jputq;fspy; gjg;gLj;Jjy;. 
  2.Nrfupg;G fsk; Fwpj;j jfty;fis Mtzg;gLj;Jjy;. 
  3.jhtu tif khjpupfis jahupj;jy;. 
  4.cyu;jhtu xl;Lj;jhspy; cyu;jhtu tif khjpupfis xl;Ljy;. 
  5.Fwpg;G tptur;rPl;ilj; jahupj;jy;. 
  6.G+Q;ir kw;Wk; G+r;rpfs; jhf;Fjy;fspypUe;J cyu;jhtu xl;Lj;jhis ghJfhj;jy;. 
26.n`HNghpaj;jpd; gad;fis vOJf? 
  1.jhtuq;fis ,dk; fz;lwpag; gad;gLfpwJ. 
  2.[Pd;fspd; Muha;r;rpf;F gad;gLfpwJ.  
  3.tifg;gl;bay; kw;Wk; cs;sikg;gpay; Muha;r;rpf;F gad;gLfpwJ. 
  4.jhtuq;fspd; midj;J tptuq;fisAk; Nrkpf;Fk; epiyakhf cs;sJ. 
  5.xU ehl;by; cs;s jhtu tptuq;fis KOikahf mwpe;Jf;nfhs;s cjTfpwJ. 
27.Njrpa cyu;jhtu epiyaq;fis vOJf.   

 
Njrpa cyu;jhtu epiyaq;fs; 

 
,lk; 

epWtg;gl;l 
tUlk; 

RUf;fg; 
ngau; 

rpw;wpdq;fspd; 
vz;zpf;if 

1.nkl;uh]; n`u;Ngupak;, BSI tshfk;. Nfhak;Gj;J}u; 1995 M.H 4,08,776 
2.kj;jpa Njrpa n`u;Ngupa epiyak;. Nkw;Ftq;fk; 1795 CAL 2,00,000 
3.[t`u;yhy; NeU ntg;gkz;lyj; 
 jhtutpay; Njhl;lk; kw;Wk; Muha;r;rp 
 epWtdk;. 

jpUtde;jGuk;, 
Nfush 

1979 JNTBGRI 30,500 

4.khepyf; fy;Y}up n`u;Ngupak;. nrd;id 1844 PCM 15,000 
28.tifg;ghl;bd; tiffis gw;wp vOJf. 
  1.nraw;if Kiw tifg;ghL: 
  1.,J ,dg;ngUf;f tifg;ghL vd miof;fg;gLfpwJ. 
  2.1753 Mk; Mz;L fNuhy]; ypd;Nda]; ,t;tifg;ghl;il ntspapl;lhH. ,tH ];tPld; ehl;ilr;   
   rhHe;jtH. 
  3.,thpd; tifg;ghL “];gP]pa]; gpshz;lhuk;” vd;Dk; E}ypy;; ntspaplg;gl;lJ. 
  4.,jpy; 7300 rpw;wpdq;fs; 24 tFg;Gfspy; tpthpf;fg;gl;Ls;sJ. 
  5.xUtpj;jpiy jhtuf; FLk;gk; rpQ;rpngNurp, ,Utpj;jpiy jhtuf; FLk;gk; mdfhHbNarp 
   xNu xU kfue;jj;jhs; ngw;wpUg;gjhy; ,it Nkhzhd;hpah tFg;gpy; tifg;gLj;jg;gl;Ls;sJ. 
  2.,aw;if Kiw tifg;ghL: 
  1.nge;jk; kw;Wk; `Pf;fH ,t;tifg;ghl;il ntspapl;ldH. ,th;fs; ,q;fpyhe;J ehl;ilr; rhHe;jtHfs;. 
  2.,t;tifg;ghl;il ,e;jpah, ,q;fpyhe;J kw;Wk; gy fhkd;nty;j; ehLfs; gpd;gw;Wfpd;wd. 
  3.,t;tifg;ghL n[dpuh gpshz;lhuk; vd;Dk; E}ypy; ntspaplg;gl;lJ. ,J %d;W njhFjpfis   
   cilaJ. 
  4.,jpy; 97205 rpw;wpdq;fs; 202 Jiwfspy; tpthpf;fg;gl;Ls;sd. 
  5.,t;tifg;ghL %d;W tFg;Gfisf; nfhz;lJ. 
  3.,dg;gupzhk top tifg;ghL: 
  1.,t;tifg;ghL kuGtop kw;Wk; ghuk;ghpaj;ij mbg;gilahff; nfhz;lJ. 
  2.rhHy]; lhHtpdpd; rpw;wpdq;fspd; Njhw;wk; (Origin of species) vDk; E}y; ,t;tifg;ghl;bw;F  
   J}z;Ljyhf mike;jJ. 
  3.mlhy;/g; vq;sH kw;Wk; fhu;y; gpuhz;ly; ,t;tifg;ghl;il “il Ner;rHypf;fd; /gpshd;]d;  
   /ghkpypad;” vd;Dk; E}ypy; ntspapl;ldH. 
  4.xUtpj;jpiy jhtuk; MHf;fpNlrp, ,Utpj;jpiyj; jhtuk; M];l;Nurp Nkk;ghL mile;j jhtuf;  
   FLk;gq;fshff; fUjg;gl;ld. 
  5.,e;j tifg;ghl;by; jhtu cyfk; 13 ngUk; gpupTfshfg; gpupf;fg;gl;Ls;sJ. 
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29.ghuk;gupa kw;Wk; etPd tifg;ghl;bd; NtWghLfis vOJf.  
ghuk;gupa tifg;ghL etPd tifg;ghL 

1.,J gioa tifg;ghL my;yJ My;gh  
 tifg;ghL vd miof;fg;gLfpwJ. 

,J Gjpa tifg;ghL my;yJ xNkfh tifg;ghL 
vd miof;fg;gLfpwJ. 

2.,J lhu;tpDf;F Ke;ija fhyk;. ,J lhu;tpDf;Fg; gpe;ija fhyk;. 
3.,jpy; mbg;gil myfhd rpw;wpdq;fs;  
 epiyahditahff; fUjg;gLfpd;wd. 

,jpy; mbg;gil myfhd rpw;wpdq;fs;  
khWk; epiyapy; ,Ug;gitahf fUjg;gLfpd;wd. 

4.,J Gwg;gz;Gfis mbg;gilahff;   
 nfhz;lJ. 

,J Gwg;gz;G kw;Wk; ,dg;ngUf;f gz;Gfis 
mbg;gilahff; nfhz;lJ. 

5.,J Fwpg;gpl;l rpy khjpupfspd; $u;Nehf;F  
 mbg;gilapy; mike;jJ. 

,J ngUksT khjpupfspd; $u;Nehf;F 
mbg;gilapy; mike;jJ. 

 
30./NgNgrp FLk;gj;jpd; nghUshjhu Kf;fpaj;Jtj;ij vOJf.   

tiffs; ,Unrhw;ngau; nghJg; ngau; gad;gLk; ghfk; gad;fs; 
1.gUg;G  
 jhtuk; 

f[hd]; 
f[hd; 

Jtiu tpijfs; Gujr;rj;jhf ek; cztpw;F 
gad;gLfpwJ. 

2.czTj;  
 jhtuk; 

yhg;yhg; 
gu;G+upa]; 

mtiu fdpfs; fha;fwpahf gad;gLfpwJ. 

3.vz;nza;  
 jhtuk; 

muhf;fp]; 
i`Ngh[pah 

epyf;fliy tpijfs; rikaYf;F gad;gLfpwJ. 

4.fl;il 
 jhtuk; 

lhy;ngu;[pah 
yhl;b/Nghypah 

E}f;f kuk; Kjpu;e;j fl;il kur;rhkhd;fs; nra;a 
gad;gLfpwJ. 

5.rhaj;   
 jhtuk; 

,d;bNfh/nguh 
bq;f;l;Nlhupah 

mTup ,iyfs; ,d;bNfh vd;Dk; ePyepwr; 
rhak; jahupf;fg;gLfpwJ. 

 
31.nrhyhNdrp FLk;gj;jpd; nghUshjhu Kf;fpaj;Jtj;ij vOJf.   

tiffs; ,Unrhw;ngau; nghJg; ngau; gad;gLk; ghfk; gad;fs; 
1.czTj;  
 jhtuk; 

nrhyhdk; 
bAgNuhrk; 

cUis 
fpoq;F jiuf;fPo; jz;L czthf gad;gLfpwJ. 

2.kUj;Jtj;  
 jhtuk; 

1.ml;Nuhgh 
ngy;yNlhdh - Ntu; 

Ntupy; ,Ue;J 
gphpj;njLf;fg;gLk; 
ml;Nuhgpd; vd;Dk; 
my;fyha;L jir typia 
ePf;f gad;gLfpwJ. 

2.nrhyhdk;  
l;iuNyhNgl;lk; J}Jtis ,iyfs; ,UkYf;F kUe;jhfg; 

gad;gLfpwJ. 
3.Gifapiy  
 jhtuk; 

epf;Nfhl;bahd 
nlhghf;fk; Gifapiy ,iyfs; gpb, rpfnul; jahhpf;fg; 

gad;gLfpwJ. 
4.myq;fhuj;  
 jhtuk; 

ngl;Ldpah 
i`gphplh 

,sk; rptg;G 
kyu; kyu;fs; Njhl;lq;fspy; mofpw;fhf 

tsHf;fg;gLfpwJ. 
 
32.ypypNarp FLk;gj;jpd; nghUshjhu Kf;fpaj;Jtj;ij vOJf.   

tiffs; ,Unrhw;ngau; nghJg; ngau; gad;gLk; ghfk; gad;fs; 
1.czTj;  
 jhtuk; 

my;ypak; rPgh ntq;fhak; Fkpok; fha;fwpahf gad;gLfpwJ. 

2.kUj;Jtj;  
 jhtuk; 

mNyh tPuh fw;whio ,iyfs; mNyhtpd; vd;Dk; 
fpisf;NfhirL %y 
tpahjpfSf;F kUe;jhfg; 
gad;gLfpwJ. 

3.ehu;j;  
 jhtuk; 

/ghu;kpak; 
nldhf;]; 

- ehu;fs; fapW,kPd; gpbf;Fk; tiyfs; 
nra;ag; gad;gLfpwJ. 

4.vypf;  
 nfhy;yp 

Cu;[Pdpah 
,z;bfh 

- Fkpok; vypf;nfhy;ypahfg; 
gad;gLfpwJ. 

5.G+r;rpf;  
 nfhy;yp 

ntuhl;uk; 
My;gk; 

- Fkpok; G+r;rpf;nfhy;ypahfg; 
gad;gLfpwJ. 
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33.nry;Rtupd; gzpfis vOJf.  
  1.nry;iy ghJfhf;fpwJ. 
  2.nry;ypw;F Fwpg;gpl;l tbtj;ij mspf;fpwJ. 
  3.gy %yf;$Wfs; nry;ypw;Fs; Eiotij jLf;fpwJ. 
  4.nry;ypw;F cs;Ns cs;s GNuhl;Nlhgpshrj;ij Nrjkilahky; ghJfhf;fpwJ. 
  5.M];khl;bf; mOj;jj;jhy; nry;fs; ghjpg;gilahky; jLf;fpwJ. 
34.ikl;Nlhfhz;bupahtpd; mikg;ig tptup. 
  1.1898Mk; Mz;L ngz;lh vd;gtu; ikl;Nlhfhz;bupah vd Kjy; Kjypy; ngaupl;lhu;. 
  2.,J ntsprt;T kw;Wk; cs;rt;T Mfpa ,ul;ilr; rt;tpdhy; MdJ. 
  3.ntsprt;tpy; Nghupd; vd;Dk; Gujq;fs; fhzg;gLfpd;wd. 
  4.cs;rt;tpd; cl;Gwkhf tpuy; Nghd;w ePl;rpfs; fhzg;gLfpd;wd ,jw;F fpup];Nl vd;W ngau;. 
  5.tpuy; Nghd;w ePl;rpfspy; fhzg;gLk; fhk;G Nghd;w Jfs;fs; F1 Jfs;fs; my;yJ Mf;]pNrhk;fs;  
   vdg;gLk;. 
  6.ikl;Nlhfhz;bupahtpy; Gujj;jhy; Md cl;Gw miw khl;upf;]; vdg;gLk;. 
  7.ikl;Nlhfhz;bupahtpy; tl;ltbtkhd DNA kw;Wk; 70S iuNghNrhk;fs; fhzg;gLfpd;wd. 
  8.ikl;Nlhfhz;bupahtpy; mjpf mstpy; ATP cw;gj;jp nra;ag;gLtjhy; ,it “nry;ypd; Mw;wy;    
   ciyfs;” vd miof;fg;gLfpd;wd. 
 
 
 
 
 
 
 
 
 
 
35.gRq;fzpfj;jpd; mikg;ig gw;wp tptup my;yJ xspr;Nru;f;if eilngWk; ,lk; gw;wp tptup. 
  1.gRq;fzpfk; ntsprt;T kw;Wk; cs;rt;T Mfpa ,ul;ilr; rt;tpdhy; MdJ. 
  2.gRq;fzpfj;jpd; cl;Gw gFjpf;F ];Nuhkh vd;W ngau;. 
  3.];l;NuhkhtpDs; fhzg;gLk; jl;ilahd mikg;gpw;F ijyf;fha;Lfs; vd;W ngau;. 
  4.ijyf;fha;Lfspy; gr;ira epwkp fhzg;gLfpwJ. 
  5.ijyf;fha;Lfspy; cs;s xspr;Nru;f;if myFfs; Fthz;lNrhk;fs; vdg;gLk;. 
  6.gy ijyf;fha;Lfspd; njhFg;gpw;F fpuhdk; vd;w ngau;. 
  7.fpuhdhf;fs; #upa xsp Mw;wiy Ntjp Mw;wyhf khw;Wfpd;wd. 
  8.gRq;fzpfj;jpy; DNA, RNA kw;Wk; 70S iuNghNrhk;fs; fhzg;gLfpd;wd. 
  9.,it ghjp jw;rhu;Gila nry; Ez;ZWg;ghFk;. 
  10.,jd; Kf;fpa gzp xspr;Nru;f;if MFk;. 
 
 
 
 
 
 
 
 
 
36.cl;fUtpd; mikg;ig tptup. 
  1.cl;fU nry;ypd; midj;Jr; nray;fisAk; fl;Lg;gLj;JfpwJ. ,it mstpy; ngupait. 
  2.,J ntsprt;T kw;Wk; cs;rt;T Mfpa ,ul;ilr; rt;tpdhy; MdJ. 
  3.cl;fUtpy; rpwpa Jisfs; fhzg;gLk; ,jw;F cl;fUJisfs; vd;W ngau;. 
  4.xt;nthU JisAk; mDy]; vd;Dk; mikg;ghy; #og;gl;Ls;sJ. 
  5.cl;fUtpy; fhzg;gLk; khl;upf;]; gFjp cl;fUgpshrk; vdg;gLk;. 
  6.cl;fUgpshrj;jpy; FNuhkhl;bd; tiygpd;dy;fs; kw;Wk; epA+f;spNahy];Rk; fhzg;gLk;. 
  7.A+NfupNahl;bf; nry;fspy; FNuhkhl;bd;fspy; rpwpjsT DNA kw;Wk; RNA ,ize;j `p];Nlhd;  
   Gujq;fs; fhzg;gLk;. 
  8.cl;fUtpd; cl;Gwj;jpy; Nfhs tbtr; rt;tpdhy; #og;gl;l mikg;G epA+f;spNahy]; vdg;gLk;. 
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37.cl;fUtpd; gzpfis vOJf.  
  1.nry;ypd; midj;J nray;fisAk; fl;Lg;gLj;JfpwJ. 
  2.kuG kw;Wk; ghuk;gupa nra;jpfis Nrkpj;J itf;fpwJ. 
  3.Gujq;fs; kw;Wk; nehjpfs; cUthf;fj;jpw;F Njitahd kuG nra;jpia ngw;Ws;sJ. 
  4.DNA ,ul;bg;ghjy; kw;Wk; gbnaLj;jiy epfo;j;JfpwJ. 
  5.iuNghNrhk;fs; epA+f;spNahy];rpy; Njhd;WfpwJ. 
38.FNuhNkhNrhkpd; mikg;ig tpthp? 
  1.Xt;nthU FNuhNkhNrhKk; xNu khjphpahd ,uz;L mikg;Gfis nfhz;Ls;sJ.  
   ,it FNuhNkl;bLfs; vdg;gLk;.  
  2.FNuhNkhNrhkpd; FWfpa gFjp ,Wf;fq;fs; vdg;gLk;. ,it Kjd;ik ,Wf;fq;fs; kw;Wk;  
   ,uz;lhk;epiy ,Wf;fq;fs; vdg;gLk;. 
  3.FNuhNkhNrhkpd; ikag;gFjp nrd;l;NuhkpaH vdg;gLk;. ,it ifNdl;NlhNfhH vd;w $l;L     
   ,iofshy; MdJ. 
  4.FNuhNkhNrhkpd; xU Edp rhl;liyl; vd;Wk; kw;nwhU EdpgFjp BNyhkpaH vdTk;      
   miof;fg;gLfpwJ.  
  5.FNuhNkhNrhkpy; DNA, RNA, `p];Nlhd; kw;Wk; `p];Nlhd; my;yhj Gujq;fs; NrHe;j gFjp 
   FNuhNkl;bd; vdg;gLk;.   
  
 
 
 
 
 
 
 
 
             
39.FNuhNkhNrhkpd; tiffis vOJf. 
  nrd;l;NuhkpaH miktplk; kw;Wk; tbtj;jpd; mbg;gilapy; FNuhNkhNrhk;fs; ehd;F     
  tifg;gLk;. mitfshtd;… 
  1.BNyhnrd;l;hpf; 2.mf;Nuhnrd;l;hpf; 3.rg;-nkl;lhnrd;l;hpf; 4.nkl;lhnrd;l;hpf; 
  1.BNyhnrd;l;hpf;: xNu xU fuj;ijf; nfhz;l Nfhy; tbtkhd FNuhNkhNrhk;. 
  2.mf;Nuhnrd;l;hpf;: ,uz;L fuq;fisf; nfhz;l Nfhy; tbtkhd FNuhNkhNrhk;. 
  3.rg;-nkl;lhnrd;l;hpf;: ,uz;L fuq;fisf; nfhz;l”L” tbtkhd FNuhNkhNrhk;. 
  4.nkl;lhnrd;l;hpf;: ,uz;L fuq;fisf; nfhz;l”V” tbtkhd FNuhNkhNrhk;. 
  5.kdpj clypy; 44 cly FNuhNkhNrhk;fSk;, 2 ,df;FNuhNkhNrhk;fSk; cs;sd.  
  6.XY-Mz; ,df;FNuhNkhNrhk;, XX-ngz; ,df;FNuhNkhNrhk;. 
  7.,it kdpju;fspd; ghy; jd;ikia epu;zak; nra;fpd;wd. 
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40.rpwg;G tif FNuhNkhNrhk;fis tpthp? 
  rpwg;Gtif FNuhNkhNrhk;fs; ,uz;L tifg;gLk;. mit 
  m.ghypBd; FNuhNkhNrhk; M.tpsf;F J}upif FNuhNkhNrhk; 
  m.ghypBd; FNuhNkhNrhk;: 
  1.E.G.ghy;gpahzp 1881Mk; Mz;L bNuhNrh/igyh-tpd; ckpo; ePHRug;gpfspy; ,f;FNuhNkhNrhik     
   Kjy; Kjyhf fz;lwpj;jhH.  
  2.vdNt ,it ckpo;ePH Rug;gp FNuhNkhNrhk; vdg;gLk;.  
  3.ghypBd; FNuhNkhNrhkpy; fhzg;gLk; nghpa gFjp ghy;gpahzp tisak; vdg;gLk;. 
  4.ghypBd; FNuhNkhNrhkpy; fUk;gl;il kw;Wk; epwkw;wg;gl;ilf; fhzg;gLfpwJ. ,tw;wpd; ,ilapy;     
   fhzg;gLk; gFjp ,ilg;gl;il vdg;gLk;.  
  5.fUk;gl;ilapy; 95% DNATk;, epwkw;wg;gl;ilapy; 5% DNATk; fhzg;gLfpwJ. 
 
 
 
 
 
 
 
 
  M.tpsf;F J}upif FNuhNkhNrhk;: 
  1.,jid /gpskpq; 1882 Mk; Mz;L mrplhGNyupah vd;w xU nry; My;fhtpy; fz;lwpe;jhH. 
  2.,J rykhz;lH vd;w tpyq;fpd Cirl; nry;fspy; fhzg;gLfpwJ. 
  3.mlu;j;jpahd FNuhNkhNrhk; gFjp FNuhNkhNrhk; mr;ir cz;lhf;FfpwJ. 
  4.,jpy; RNA ika mr;rhfTk; DNA gf;f ePl;rpfshfTk; cs;sJ. 
  5.,jpy; RNA cw;gj;jp eilngWfpwJ.   
                                   
 
 
 
 
 
 
 
41.ikl;lhrp]; my;yJ kiwKf nry;gFg;ig tptup. 
  ikl;lhrp]; fPo;f;fz;l ehd;F Jiz epiyfis cilaJ. 
  1.GNuh/Ng]; 2.nkl;lhNg]; 3.mdhNg]; 4.BNyhNg]; kw;Wk; irl;Nlhifd]p];. 
  1.GNuh/Ng];: 
   1.,e;epiyapy; FNuhNkl;bd; tiyg;gpd;dy; RUq;f Muk;gpf;fpwJ. 
   2.xt;nthU FNuhNkhNrhKk; jdpj;J xU E}y; Nghy fhl;rp mspf;fpwJ. 
   3.,e;epiyapy; epA+f;spa]; nkJthf kiwa Muk;gpf;fpwJ. 
  2.nkl;lhNg];: 
   1.,e;epiyapy; epA+f;spa]; ciw kw;Wk; epA+f;spNahy]; kiwa Muk;gpf;fpwJ. 
   2.,e;epiyapy; FNuhNkhNrhk;fs; nry;ypd; ikag; gFjpapy; mikfpwJ. 
   3.vjpu; vjpu; JUtj;jpypUe;J tUk; ];gpz;by; ,iofs; nrd;l;NuhkpaUld; ,ize;J       
    fhzg;gLfpwJ. 
  3.mdhNg];: 
   1.nrd;l;Nuhkpaupd; gFg;G mdhNg]; epiyapd; Muk;gj;ij Fwpf;fpwJ. 
   2.,e;epiyapy; ];gpz;by; ,iofs; RUq;f Muk;gpf;fpwJ. 
   3.,e;epiyapy; FNuhNkhNrhk;fs; “V, J, I” tbtj;ij milfpwJ. 
  4.BNyh/Ng];: 
   1.,e;epiyapy; FNuhNkhNrhk;fs; vjpu; vjpu; JUtj;ij mile;J ePs Muk;gpf;fpwJ. 
   2.,e;epiyapy; epA+f;spa]; ciw kw;Wk; epA+f;spNahy]; kWgbAk; Njhd;WfpwJ. 
   3.,t;thW xt;nthU JUtj;jpYk; xU Nra; nry; vd ,uz;L Nra; nry;fs; Njhd;WfpwJ. 
  irl;Nlhifd]p];: 
   1.irl;Nlhgpshr gFg;G irl;Nlhifd]p]; vdg;gLk;. 
   2.,e;epiyapy; /gpuhf;Nkhgpsh];l; vd;w nry;jl;L Njhw;WfpwJ. 
   3.,t;thwhf ikl;lh]p]; ,Wjpapy; xNu khjpupahd ,uz;L Nra; nry;fs; Njhd;WfpwJ. 
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42.kpahrp]; my;yJ Fd;wy; gFg;ig gw;wp tptup. 
  kpahrp]; fPo;f;fz;l ehd;F epiyfis cilaJ. 
  1.GNuh/Ng];-I 2.nkl;lhNg];-I 3.mdhNg];-I 4.BNyhNg];-I 
  1.GNuh/Ng];-I: 
   1.,JNt kpahrp];-I d; Kjy; epiyahFk;. ,J kpf ePz;l epiyahFk;. 
   2.,J Ie;J Jiz epiyfis cilaJ. 
   3.1.nyg;Nlhl;bd; 2.irNfhl;bd; 3.ghf;fpBd; 4.bg;Nyhl;Bd; 5.ilahifd]p];. 
 
   
 
 
 
 
 
 
 
  2.nkl;lhNg];-I 
   1.,e;epiyapy; fjpu; mikg;G njspthf njupfpwJ. 
   2.,e;epiyapy; FNuhNkhNrhk;fs; nry;ypd; ikag; gFjpapy; mikfpwJ. 
   3.vjpu; vjpu; JUtj;jpypUe;J tUk; ];gpz;by; ,iofs; nrd;l;NuhkpaUld; ,ize;J  
    fhzg;gLfpwJ. 
  3.mdhNg];-I 
   1.xj;j FNuhNkhNrhk; N[hbapypUe;J xNu xU FNuhNkhNrhk; kl;Lk; vjpu; vjpu; JUtq;fis   
    milfpwJ. 
   2.,jd; tpisthf xt;nthU JUtj;jpYk; ghjp vz;zpf;if cila (n) FNuhNkhNrhk;fs;  
    fhzg;gLfpwJ. 
  4.BNyhNg];-I 

   1.,J kpahrp];-I d; ,Wjp epiyahFk;. 
   2.,U vjpu; vjpu; JUtq;fspYk; FNuhNkhNrhk;fs; xUq;fpize;J xw;iwika epA+f;spai]j;   
    Njhw;Wtpf;fpwJ. 
   3.kpahrp];-I f;Fg; gpwF irl;Nlhgpsrhg; gFg;G eilngWtjpy;iy. 
  kpahrp];-II: 
   ,uz;lhtJ kpahrp]; gFg;G vy;yh tpjq;fspYk; ikl;lhrp]; gFg;ig xj;jpUf;Fk;. 
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43.iryk; jpRit gw;wp xU fl;Liu tiuf? 
 1.iryk; ePiuAk;, fdpk cg;Gf;fisAk; flj;JfpwJ. 
 2.iryk; ehd;F tifg;gLk;. 
 iryj;jpd; ehd;F tiffs;:- 
 1.iryk; buf;fPLfs;. 
 2.iryk; Foha;fs;. 
 3.iryk; ehHfs;. 
 4.iryk; ghud;ifkh. 
 1.iryk; buf;fPLfs;;:- 
 1.,it capuw;wit.                                             Fopfs; 
 2.,it ePskhdit. 
 3.,it kOq;fpa Kid cilait. 
 4.,it gy tif jbg;Gfshy; Mdit. 
 5.,jd; nry; RtH ypf;dpd; vd;Dk; nghUshy; Mdit.  
 2.iryk; Foha;fs;:- 
 1.,it capuw;wit. 
 2.,it Fl;ilahdit.           Fopfs; 
 3.,it kOq;fpa Kid cilait. 
 4.xw;iw Jis jl;L fhzg;gLk;. v:fh:- khQ;rpnguh ,d;bfh. 
 5.gy Jis jl;L fhzg;gLk;. v:fh:- ypupNahnld;l;uhd;. 
 3.iryk; ehHfs;:- 
 1.,it capuw;wit. 
 2.,it ePskhdit.                                          nry;RtH 
 3.,jd; nry; RtH ypf;dpd; vd;Dk; nghUshy; Mdit.                
 4.iryk; jpRTld; fhzg;gLk; ehHfs; iryk; ehHfs; vdg;gLk;.      nry; miw 
 5.iryk; ehHfs; “ypg;upghHk; ehHfs;” vdg;gLk;.  
 4.iryk; ghud;ifkh:- 
 1.,it capUs;sit.  
 2.,it Fl;ilahdit.  
 3.,jd; nry; RtH nry;YNyhrpdhy; MdJ. 
 4.iryk; jpRTld; fhzg;gLk; ghud;ifkh iryk; ghud;ifkh vdg;gLk;. 
  
 irl;Nlhgpshrk; 
  
 cl;fU 
 
 
44.GNshak; jpRit gw;wp xU fl;Liu tiuf? 
  1.GNshak; czit flj;JfpwJ. 
  2.GNshak;; ehd;F tifg;gLk;. 
  GNshaj;jpd; ehd;F tiffs;:- 
  1.ry;yil Foha; $Wfs;. 
  2.Jiz nry;fs;. 
  3.GNshak; ghud;ifkh.   
  4.GNshak;  ehHfs;. 
  1.ry;yil Foha; $Wfs;:-  
  1.,it capUs;sit. 
  2.,jd; nry;RtH nry;YNyhrpdhy; MdJ. 
  3.,jpy; cl;fU fhzg;glhJ. 
  4.,it nrq;Fj;jhf mike;jit. 
  5.ry;yilj; jl;Lf;fspy; cs;s Jisfs; NfNyh]; vd;Dk; nghUshy; milf;fg;gLfpd;wd.  
  2.Jiz nry;fs;;:- 
  1.,it capUs;sit. 
  2.,jd; nry;RtH nry;YNyhrpdhy; MdJ. 
  3.,jpy; cl;fU fhzg;gLk;. 
  4.,it nrq;Fj;jhf mike;jit. 
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  3.GNshak; ghud;ifkh:-  
  1.,it capUs;sit. 
  2.,jd; nry; RtH nry;YNyhrpdhy; MdJ. 
  3.,jpy; cl;fU fhzg;gLk;. 
  4.GNshak; jpRTld; fhzg;gLk;; ghud;ifkh GNshak; ghud;ifkh vdg;gLk;. 
  5.,it ];lhHr; kw;Wk; nfhOg;ig Nrkpf;fpwJ. 
  4.GNshak;  ehHfs;:- 
  1.,it capuw;wit. 
  2.,it ePskhdit. 
  3.,jd; nry;RtH ypf;dpd; vd;Dk; nghUshy; MdJ. 
  4.GNshak; jpRTld; fhzg;gLk;; ehHfs; “gh];L ehHfs;” vdg;gLk;. 
  
     GNshak; ghud;ifkh               NfNyh];    nry;RtH 
 
         Jiz nry;fs;; 
 
         ry;yil Foha;       nry; miw 
 
 
        ry;yil jl;L 
 
45.th];FyhHjpR njhFg;ig gw;wp glj;Jld; tpthp? 
  iryk; GNsak; NrHe;j jpR njhFg;G th];FyhH fw;iw MFk;. 
 1.jpwe;j th];FyhH fw;iw:- 
  iryj;jpw;Fk; GNshaj;jpw;Fk; ,ilapy; Nfk;gpak; fhzg;gLk;. 
 

GNshak; 
                   Nfk;gpak; 
                   iryk; 
 
 2.Kba th];FyhH fw;iw:- 
  iryj;jpw;Fk; GNshaj;jpw;Fk; ,ilapy; Nfk;gpak; fhzg;glhJ. 
 

  GNshak; 
 
                    iryk; 
 
 3.Mug;Nghf;F mikT:- 
  iryKk; GNshaKk; ntt;NtW Muq;fspy; mike;jpUf;Fk;. 
 

  GNshak; 
 
                     iryk; 
 
  
 4.fd;[hz;l; th];Fyhh; fw;iw:- 
  iryKk; GNshaKk; xNu Muq;fspy; mike;jpUf;Fk;. 
 5.xUq;fike;j th];Fyhh; fw;iw:- 
  GNshak; ntspGwj;ij Nehf;fp fhzg;gLk;. 
 6.,Ugf;f xUq;fike;j th];FyhH fw;iw:- 
  iryj;jpw;F cs;gf;fKk; ntspgf;fKk; GNshak; fhzg;gLk;. v:fh:- Ff;fHgpl;Nlrp. 

    
                    GNshak; 

 
   Nfk;gpak;          iryk; 
        GNshak; 
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 7.GNshak; #o; th];FyhH fw;iw:- 
  iryj;ij KOtJk; #o;e;J GNshak; fhzg;gLk;. v:fh:- ghypNghbak;. 
 
     GNshak; 
 
     iryk; 
 
 8.iryk; #o; th];FyhH fw;iw:- 
  GNshaj;ij KOtJk; #o;e;J iryk; fhzg;gLk;. v:fh:- mNfhu];. 
 
                     iryk; 
 
                     GNshak; 
 
 
 9.cs;Nehf;F iryk;:- 
  GNuhl;Nlh iryk; ikaj;ij Nehf;fpAk; nkl;lh iryk; ntspGwj;ij Nehf;fpAk; fhzg;gLk;. 
 10.ntspNehf;F iryk;:- 
   GNuhl;Nlh iryk; ntspGwj;ij Nehf;fpAk; nkl;lh iryk; ikaj;ij Nehf;fpAk; fhzg;gLk;. 
46.ghuq;ifkh nry;fspd; tiffis gw;wp tptup. 
  1.fhw;W ghuq;ifkh:  
   fhw;W epuk;gpa ghuq;ifkh fhw;W ghuq;ifkh vdg;gLk;. vLj;Jf;fhl;L: epk;/gah, i`l;upy;yh.     
  2.Nrkpg;G ghuq;ifkh:  
   czit Nrkpf;Fk; ghuq;ifkh Nrkpg;G ghuq;ifkh vdg;gLk;. vLj;Jf;fhl;L: jz;L, Ntu;.  
  3.el;rj;jpug; ghuq;ifkh:  
   el;rj;jpu tbtg; ghuq;ifkh el;rj;jpug; ghuq;ifkh vdg;gLk;. vLj;Jf;fhl;L: thio, fy;thio.     
  4.FNshuq;ifkh:  
   gRq;fzpfq;fisf; nfhz;l ghuq;ifkh FNshuq;ifkh vdg;gLk;. vLj;Jf;fhl;L: ,iyapilj;jpR. 
  5.GNuhrq;ifkh: 
   ePz;l $u;ikahd Kidfisf; nfhz;l ghuq;ifkh GNuhrq;ifkh vdg;gLk;. 
 
47.xUtpj;jpiy jhtu (kf;fhr;Nrhs) Nthpd; Kjy; epiy mikg;ig gw;wp glj;Jld; tpthp? 
  

1.iuNrhnlHkp]; 1.Nthpd; ntspGw mLf;F  2.ghud;ifkh nry;fshy; MdJ 

2.Gwzp 1.,J ghud;ifkh nry;fshy; MdJ 2.,jd; gzp Nrkpj;jy; MFk; 

3.mfj;Njhy; 1.Gwzpapd; filrp mLf;F mfj;Njhy; MFk; 
2.mfj;Njhypy; topr;nry;fs; fhzg;gLk; 
3.mfj;Njhypy; fh];ghhpad; gl;il fhzg;gLk;   

4.];by; mfj;NjhYf;F cl;Gwkhf fhzg;gLk; jpRf;fs; ];by; vdg;gLk; 
5.nghpirf;fps; ];bypd; ntspGw mLf;F nghpirf;fps; MFk; 
6.th];FyhH fw;iw 1.Mug;Nghf;F mikT 2.ntspNehf;F iryk; 3.gy Kid iryk; 
7.gpj; 1.Nthpd; ika gFjp gpj; vdg;gLk; 2.gpj; fhzg;gLfpwJ 

 
      NtHJ}tp 
      iuNrhnlHkp]; 
      mfj;Njhy; 
      iryk; 
      GNshak; 
      gpj; 
      Gwzp 
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48.,Utpj;jpiy jhtu (mtiu) Nthpd; Kjy; epiy mikg;ig gw;wp glj;Jld; tpthp?  
 

1.iuNrhnlHkp]; 1.Nthpd; ntspGw mLf;F  2.ghud;ifkh nry;fshy; MdJ 

2.Gwzp 1.,J ghud;ifkh nry;fshy; MdJ  2.,jd; gzp Nrkpj;jy; MFk; 

3.mfj;Njhy; 1.Gwzpapd; filrpmLf;F mfj;Njhy; MFk; 
2.mfj;Njhypy; topr;nry;fs; fhzg;gLk; 
3.mfj;Njhypy; fh];ghhpad; gl;il fhzg;gLk;   

4.];by; mfj;NjhYf;F cl;Gwkhf fhzg;gLk; jpRf;fs; ];by; vdg;gLk; 
5.nghpirf;fps; ];bypd; ntspGw mLf;F nghpirf;fps; MFk; 
6.th];FyhH fw;iw 1.Mug;Nghf;F mikT 2.ntspNehf;F iryk; 3.ehd;F Kid iryk; 
7.gpj; 1.Nthpd; ika gFjp gpj; vdg;gLk; 2.gpj; fhzg;gltpy;iy. 

 
 
      NtHJ}tp 
      iuNrhnlHkp]; 
      mfj;Njhy; 
      ,izg;Gj;jpR 
      nkl;lhiryk;  
      GNshak; 
      Gwzp 
 
 
49.xUtpj;jpiy jhtu (kf;fhr;Nrhs) jz;bd; Kjy; epiy mikg;ig gw;wp glj;Jld; tpthp?   
  1.i`g;NghnlHkp]; ];fpspud;ifkh nry;fshy; MdJ. 
  2.jsj;jpR xU njhlHr;rpahd NtWghL milahj ghud;ifkh jpRthy; MdJ. 
  3.th];FyhH fw;iw jsj;jpRtpy; rpjwpf; fhzg;gLfpwJ.                   Gwj;Njhy; 
  4.];lhHr; mLf;F fhzg;gLtjpy;iy.                                  i`g;NghnlHkp]; 
  5.gpj; fhzg;gLtjpy;iy.                                               th];FyhH fw;iwfs;  
  6.nghpirf;fps; ,y;iy.                   jsj;jpR 
  7.nkLy;yhp fjpHfs; ,y;iy.             i 
  8.th];FyhH fw;iw Kbait. 
  9.fw;iw ciw fhzg;gLfpwJ.  
  10.GNuhl;Nlhiry ,ilntsp fhzg;gLfpwJ. 
  11.GNshak; ghud;ifkh fhzg;gltpy;iy.                                                  
50.,Utpj;jpiy jhtu (#hpafhe;jp) jz;bd; Kjy; epiy mikg;ig gw;wp glj;Jld; tpthp? 
  1.i`g;NghnlHkp]; Nfhyd;ifkh nry;fshy; MdJ. 
  2.jsj;jpR Gwzp, mfj;Njhy;, nghpirf;fps; gpj; vd NtWgl;L fhzg;gLfpwJ. 
  3.];lhHr; mLf;F fhzg;gLfpwJ. 
  4.gpj; fhzg;gLfpwJ.          Gwj;Njhy; J}tp  
  5.nghpirf;fps; cz;L. Gwj;Njhy; 
  6.nkLy;yhp fjpHfs; cz;L.                                     th];Fyhu; fw;iw 
  7.th];FyhH fw;iw jpwe;jit.         gpj; 
  8.th];FyhH fw;iw xU tisakhf mike;jit.                    Gwzp 
  9.fw;iw njhg;gp fhzg;gLfpwJ. 
  10.GNuhl;Nlhiry ,ilntsp fhzg;gltpy;iy. 
  11.GNshak; ghud;ifkh fhzg;gLfpwJ. 
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51.xUtpj;jpiy jhtu (Gy;) ,iyapd; FWf;F ntl;L Njhw;wij glj;Jld; tpthp?  
 
1.Gwj;Njhy; 1.,iyapd; ntspGw mLf;F. ,it ghud;ifkh nry;fshy; MdJ 

2.Nky; Gwj;Njhypy; fpAl;bfpshy; Md ciw fhzg;gLfpwJ 
3.fPo; Gwj;Njhypy; ,iyj;Jis fhzg;gLfpwJ 
4.,iyj;Jis rg;shf;fl;il tbt fhg;G nry;fshy; #og;gl;Ls;sJ 
5.Nky; Gwj;Njhypy; ,af;f (m) Gy;yp/ghh;k; nry;fs; fhzg;gLfpwd 

2.,iyapilj; jpR 1.,it Nky; Gwj;NjhYf;Fk; fPo; Gwj;NjhYf;Fk; ,ilapy; fhzg;gLk; 
2.,iyapilj;jpR ghypNrl; ghud;ifkh kw;Wk; ];ghQ;rp ghud;ifkh   
 vd NtWgl;L fhzg;gLtjpy;iy  
3.fPo;Gwj;Njhypy; Rthr miw fhzg;gLfpwJ 

3.th];FyhH fw;iw 1.%ba th];FyhH fw;iw  
2.xUq;fike;j kw;Wk; fz;[hapz;l; th];FyhH fw;iw  
3.fw;iw ciw fhzg;gLfpwJ 
4.iryk; Nkw;Gwj;NjhiyAk;, GNshak; fPo;Gwj;NjhiyAk; Nehf;fp    
 mike;Js;sd. 

    
     Nkw;Gwj;Njhy; 
     Gy;yp/ghh;k; nry;fs;    
 fw;iw ciw  ,iyj;Jis 
     iryk; 
     GNshak; 
     fw;iw ciw 
     Rthr miw      
    fPo;Gwj;Njhy; 
 
 
    Gy; ,iyapd; FWf;F ntl;Lj; Njhw;wk; 
52.,Utpj;jpiy jhtu (#hpafhe;jp) ,iyapd; FWf;F ntl;L Njhw;wij glj;Jld; tpthp?  
 
1.Gwj;Njhy; 1.Gwj;Njhy; ,iyapd; ntspGw mLf;F MFk; 

2.,it ghud;ifkh nry;fshy; MdJ 
3.Nky; Gwj;Njhypy; fpAl;bfpshy; Md ciw fhzg;gLfpwJ 
4.fPo; Gwj;Njhypy; ,iyj;Jis fhzg;gLfpwJ 

2.,iyapilj; jpR 1.,it Nky; Gwj;NjhYf;Fk; fPo; Gwj;NjhYf;Fk; ,ilapy; fhzg;gLk; 
2.,iyapilj;jpR ghypNrl; ghud;ifkh kw;Wk; ];ghQ;rp ghud;ifkh   
 vd NtWgl;L fhzg;gLfpwJ  
3.fPo;Gwj;Njhypy; Rthr miw fhzg;gLfpwJ 

3.th];FyhH fw;iw 1.%ba th];FyhH fw;iw  
2.xUq;fike;j kw;Wk; fz;[hapz;l; th];FyhH fw;iw  
3.fw;iw ciw fhzg;gLfpwJ 
4.iryk; Nkw;Gwj;NjhiyAk;, GNshak; fPo;Gwj;NjhiyAk; Nehf;fp    
 mike;Js;sd. 

 
  
     Nkw;Gwj;Njhy; 
     ghypNrl; ghud;ifkh 
     fw;iw ciw 
      
     iryk; 
     ];ghQ;rp ghud;ifkh 
     Rthr miw  
      
     GNshak; 
     fPo;Gwj;Njhy; 
               
               #hpafhe;jp ,iyapd; FWf;F ntl;Lj; Njhw;wk; 
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53.xUtpj;jpiy jhtu (kf;fhr;Nrhs) Nthpd; Kjy; epiy mikg;ig glk; tiue;J ghfj;ij Fwpf;fTk;. 
 
          NtHJ}tp 
 
          iuNrhnlHkp]; 
 
           
 
 
          Gwzp 
           
          topr;nry;fs; 
 
          fh];ghhpad; gl;il 
 
          nghpirf;fps; 
 
          gpj;  
          nkl;lhiryk; 
          GNshak; 
 
          GNuhl;Nlhiryk; 
           
           
 
 
     kf;fhr;Nrhs Nthpd; FWf;F ntl;Lj; Njhw;wk; 
54.,Utpj;jpiy jhtu (mtiu) Nthpd; Kjy; epiy mikg;ig glk; tiue;J ghfj;ij Fwpf;fTk;. 
 
 
          NtHJ}tp 
 
          iuNrhnlHkp]; 
 
           
 
 
          Gwzp 
           
          topr;nry;fs; 
 
          fh];ghhpad; gl;il 
 
          nghpirf;fps; 
 
            
          nkl;lhiryk; 
           
 
          GNshak; 
            
          GNuhl;Nlhiryk; 
 
                 
             mtiu Nthpd; FWf;F ntl;Lj; Njhw;wk; 
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55.xUtpj;jpiy jhtu (kf;fhr;Nrhs)jz;bd; Kjy; epiy mikg;ig glk; tiue;J ghfj;ij Fwpf;fTk;. 
 
          fpAl;bfps; 
          Gwj;Njhy; 
           
          FNshud;ifkh 
           
 
 
          th];FyhH fw;iw 
           
          jsj;jpR 
 
          fw;iw ciw 
 
          GNshak; 
 
          nkl;lhiryk; 
  
          GNuhl;Nlhiry ,ilntsp   
        
 
                
     
       kf;fhr;Nrhsj; jz;bd; FWf;F ntl;Lj; Njhw;wk; 
 
56.,Utpj;jpiy jhtu (#hpafhe;jp)jz;bd; Kjy; epiy mikg;ig glk; tiue;J ghfj;ij Fwpf;fTk;. 
 
          Gwj;Njhy; J}tp 
          fpAl;bfps; 
          Gwj;Njhy; 
          Nfhyd;ifkh 
           
          FNshud;ifkh 
 
          ghud;ifkh 
           
          ];lhHr; mLf;F    
          fw;iw njhg;gp 
          GNshak; 
          Nfk;gpak; 
          nkl;lh iryk; 
 
          nghpirf;fps; 
          GNuhl;Nlh iryk; 
                
          nkLy;yhp fjpH 
                
          gpj; 
 

              #hpafhe;jp jz;bd; FWf;F ntl;Lj; Njhw;wk; 
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57.,Utpj;jpiyj; jhtuj;jz;by; eilngWk; mfyg; Nghf;F tsHr;rp my;yJ ,uz;lhk; epiy    
  tsh;r;rpia gw;wp tpthp.  
    1.jhtuj;jpd; gf;f Mf;Fj;jpRtpdhy; cz;lhd th];;FyhH Nfk;gpak; kw;Wk; fhHf;     
    Nfk;gpaj;jpd; %yk; ,uz;lhk; epiyj; jpRf;fs; Njhd;Wfpd;wd. 
    2.,e;j ,uz;lhk; epiyj; jpRf;fs; jhtuj;jpd; ika cUisg;gFjp kw;Wk; Gwzpg;gFjpapy;   
    FWf;F tsHr;rpia Vw;gLj;Jfpd;wd. ,e;jifa tsh;r;rpf;F ,uz;lhk; epiy tsHr;rp my;yJ    
    mfyg; Nghf;F tsHr;rp vd;W ngaH. 
   1.fw;iwf; Nfk;gpak;: 
    th];FyhH fw;iwapy; iryj;jpw;Fk;, GNshaj;jpw;Fk; ,ilapy; fhzg;gLk; Nfk;gpak; fw;iwf;      
    Nfk;gpak; vdg;gLk;.    
   2.fw;iw ,ilf;Nfk;gpak;: 
    fw;iwf; Nfk;gpaj;jpw;F ,ilapy; cs;s nkLy;yhp fjpH nry;fs; Mf;Fj;jpR jd;ikia ngw;W     
    Nfk;gpakhf khWfpwJ. ,J fw;iw ,ilf;Nfk;gpak; vdg;gLk;. 
   3.th];FyhH Nfk;;gpa tisak;: 
    fw;iwf; Nfk;gpaKk;, fw;iw ,ilf;Nfk;gpaKk; ,ize;J xU njhlHr;rpahd tisakhfpwJ. 
    ,J th];FyhH Nfk;gpa tisak; vdg;gLk;. 
   4.,uz;lhk; epiyj;jpRf;fs; Njhd;Wjy;: 
    ,e;j th];FyhH Nfk;;gpa tisak; cl;Gwkhf ,uz;lhk; epiy iryj;ijAk;, ntspGwkhf    
    ,uz;lhk; epiy GNshaj;ijAk; Njhw;Wtpf;fpwJ. 
   5.fhHf; Nfk;gpak; (m) /ngy;Nyh[d:; 
    Gwzpapd; rpy mLf;F nry;fs; Mf;Fj;jpR jd;ikia milfpwJ. ,J fhHf; Nfk;gpak; (m)   
    /ngy;Nyh[d; vdg;gLk;. 
   6./ngy;NyhnlHk; (m) ,uz;lhk; epiy Gwzp: 
    fhHf; Nfk;gpak; gFg;gile;J cl;Gwkhf Njhw;Wtpf;fg;gLfpd;w ghud;ifkh tifiar; rhh;e;j     
    jpRf;fSf;F /ngy;NyhnlHk; (m) ,uz;lhk; epiy Gwzp vd;W ngaH. 
   7.fhHf; (m) /ngy;yk;: 
    fhHf; Nfk;gpak; gFg;gile;J ntspGwkhf Njhw;Wtpf;fg;gLfpd;w jpRf;fSf;F fhHf; (m)      
    /ngy;yk; vd;W ngaH. ,jpy; Rghhpd; vd;w nghUs; gbe;Jf; fhzg;gLk;. 
   8.nghpnlHk;: 
    fhHf; (m) /ngy;yk;, fhHf; Nfk;gpak; (m) /ngy;Nyh[d;, /ngy;NyhnlHk; (m) ,uz;lhk; epiy     
    Gwzp Mfpa gFjpfs; xd;W Nrh;e;J nghpnlHk;ia cUthf;Ffpd;wd. 
   9.kug;gl;il: 
    th];FyhH Nfk;gpaj;jpw;F ntspg;Gwk; fhzg;gLk; jpRf;fshd ,uz;lhk; epiy GNshak;, Gwzp,   
    kw;Wk; nghpnlHk; Mfpait kug;gl;ilia cUthf;Ffpd;wd. 
 
       gl;ilj;Jis 
      
       fhHf; (/ngy;yk;) 
        
       fhh;f;Nfk;gpak; (/ngy;Nyh[d;)    nghpnlHk; 
        

   ,uz;lhk; epiy Gwzp  
   (/ngy;NyhnlHk;) 
 

    Kjy; epiy iryk; 

    ,uz;lhk; epiy GNshak; 

    Kjy; epiy GNshak; 

    Mz;L tisaq;fs; 

 

        ,Utpj;jpiyj; jhtuj;jz;bd; ,uz;lhk; epiy tsHr;rp 
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58.fhh;Nghi`l;Nul;Lfis tifg;gLj;Jf. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
59.xspr;NrHf;ifapd; Kf;fpaj;Jtj;ij vOJf. 
  1.ngl;Nuhy;, epyf;fup Nghd;w vupnghUl;fs; fpilf;fpd;wd. 
  2.capupdq;fSf;F Njitahd Mw;wy; fpilf;fpwJ. 
  3.fhy;eil jPtdq;fs;, kuf;fl;il, kUe;J nghUl;fs; Nghd;wit ngwg;gLfpd;wd. 
  4.tspkz;lyj;jpy; Mw;wy; rkepiy xspr;Nru;f;ifapd; %yk; eilngWfpwJ. 
  5.xspr;Nru;f;if ,aw;ifapy; Mf;]p[d; fhu;gd; Row;rpiar; rkd;gLj;JfpwJ. 
   
60.epwkp mikg;G-I kw;Wk; epwkp mikg;G-IIf;Fk; ,ilNa cs;s NtWghLfis vOJf.   

epwkp mikg;G-I (PS-I) epwkp mikg;G-II (PS-II) 
1.,jd; tpid ikak; P700 ,jd; tpid ikak; P680 
2.Roy; kw;Wk; Royh xsp gh];gupfuzj;jpy;  
 gq;Nfw;fpwJ. 

Royh xsp gh];gupfuzj;jpy; kl;Lk; 
gq;Nfw;fpwJ. 

3.vyf;l;uhd;fis PS-IIy; ,Ue;J ngWfpwJ. vyf;l;uhd;fis xsprhu; ePu;gFg;G %yk; ngWfpwJ. 
4.xsprhu; ePu;gFg;G kw;Wk; Mf;]p[d;  
 tpLtpj;jy; eilngWtjpy;iy. 

xsprhu; ePu;gFg;G kw;Wk; Mf;]p[d; tpLtpj;jy;   
eilngWfpwJ. 

5.FNshNuh/gpy; kw;Wk; fNuhbdha;L tpfpjk; 20   
 Kjy; 30:1 MFk;. 

FNshNuh/gpy; kw;Wk; fNuhbdha;L tpfpjk; 3  
Kjy; 7:1 MFk;. 

 
61.xsp gh];gupfuzk; (m) Roy; kw;Wk; Royh xsp gh];gupfuzj;ij glj;Jld; tpthp?  
 
                   
 

 

 

 

 

 

 

                     Royh xsp gh];gupfuzk; 
 
 
                                                          Roy; xsp gh];gupfuzk;                               
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62.Roy; kw;Wk; Royh xsp gh];gupfuzk; NtWgLj;Jf. 
 
 
 
 
 
 
 
 
 
 
 

63.,Us; tpid my;yJ C3 Row;rp my;yJ capu;k cw;gj;jp epiy my;yJ xspr;Nru;f;ifapd; fhu;gd;  
  xLf;fr; Row;rpia (PCR) tptup. 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Roy; xsp gh];gupfuzk; Royh xsp gh];gupfuzk; 

1.,jpy; PS-I kl;Lk; gq;Nfw;fpwJ. ,jpy; PS-I kw;Wk;;  PS-II Mfpa ,uz;Lk; 
gq;Nfw;fpwJ.  

2.tpid ikakhf P700 nray;gLfpwJ. tpid ikakhf P680 nray;gLfpwJ. 
3.xsprhu; ePu;gFg;G eilngWtjpy;iy. xsprhu; ePu;gFg;G eilngWfpwJ. 

4.ATP  kl;Lk; cw;gj;jp nra;ag;gLfpwJ. ATP  kw;Wk;  NADPH+H+  cw;gj;jp 
nra;ag;gLfpwJ. 

5.gh];gupfuzk; ,uz;L ,lq;fspy;  
 eilngWfpwJ. 

gh];gupfuzk; xU  ,lj;jpy; kl;Lk; 
eilngWfpwJ. 
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64.`hl;r; kw;Wk; ];yhf; topj;jlk; my;yJ C4 Row;rp my;yJ ilfhu;ghf;rpypf; mkpy topj;jlk;  
  my;yJ ilfhu;ghf;rpNy~d; topj;jlk; gw;wp vOJf. (ghlk;: 13. Nfs;tp vz;: 8.xspr;Rthrj;jpdhy;  
  Vw;gLk; ,og;gpid <Lfl;l Gw;fs; vt;tif jftikg;G El;gj;jpidg; ngw;Ws;sd? ,jd; ngaH   
  kw;Wk; tpsf;fj;jpid $Wf.)  
  xspr;Rthrj;jpdhy; Vw;gLk; ,og;gpid <Lfl;l Gw;fs; C4 topj;jlk; my;yJ `hl;r; &; ];yhf;    
  topj;jlj;jpy; <LgLfpd;wd. ,jid tpsf;Fk; Row;rp gpd;tUkhW.  
   
 
 
 
 
 
 
 
 
 
 
 
                             
                                  
 
                                                       C4 Row;rp 
65. C3 kw;Wk; C4 jhtuq;fSf;F ,ilNa cs;s NtWghl;il vOJf. 

 
 
 

 

 

 

66. xspr;Rthrk; kw;Wk; ,Us;Rthrk; ,ilNa cs;s NtWghl;il vOJf. 
 
 
 
 
 
 
 
 
 

67.xspr;Nru;f;ifia ghjpf;Fk; fhuzpfs; gw;wp vOJf. 
  xspr;Nru;f;ifia ntspg;Gwf;fhuzpfs; kw;Wk; mff;fhuzpfs; ghjpf;fpd;wd. 
  m.ntspg;Gwf;fhuzpfs;: 
  1.xspr;nrwpT: Fiwe;j kw;Wk; mjpfkhd xspr;nrwpT xspr;Nru;f;ifia ghjpf;fpwJ. 
  2.xspapd; juk;: xspr;Nru;f;iff;fhd nray;jpwd; fjpu;tPr;rhdJ 400 Kjy; 700nm MFk;. ,it  
              Fiwe;Njh my;yJ mjpfupj;Njh fhzg;gl;lhy; xspr;Nru;f;ifapd; tPjk; ghjpf;fpwJ. 
  3.Mf;]p[d;: Mf;]p[d; nrwpT mjpfupf;Fk; NghJ xspr;Nru;f;if tPjk; FiwfpwJ. 
  4.fhu;gd;-il-Mf;i]L: CO2 nrwpT mjpfupf;Fk; NghJ xspr;Nru;f;if ghjpf;fg;gLfpwJ. 
  M.mff;fhuzpfs;: 
  1.xspr;Nru;f;if epwkpfs;: ,it kpf Fiwthd mstpy; ,Ug;gpDk; xspr;Nru;f;ifia elj;Jfpd;wd. 
  2.fhu;Nghi`l;Nul;Lfs;: ,tw;wpd; flj;Jjy; tPjk; FiwAk; NghJ xspr;Nru;f;if ghjpf;fpwJ. 
  3.`hu;Nkhd;fs;: [pg;nuypd; kw;Wk; irl;Nlhifdpd; `hu;Nkhd;fs; xspr;Nru;f;ifia mjpfupf;fpd;wd. 
  4.,iy: ,iyapd; Gwj;Njhy; kw;Wk; fpA+l;bfps; ,iyj;Jisapd; guty; Nghd;wit    
         xspr;Nru;f;ifia ghjpf;fpd;wd. 

C3 jhtuq;fs; C4 jhtuq;fs; 

1.v.fh: ney;, NfhJik. v.fh: fUk;G, kf;fhr;Nrhsk;. 

2.cfe;j ntg;gepiy20˚C Kjy; 25˚C tiu. cfe;j ntg;gepiy 30˚C Kjy; 45˚C tiu. 
3.fpuhd;]; cs;sikg;G fhzg;gLtjpy;iy. fpuhd;]; cs;sikg;G fhzg;gLfpwJ. 

4.Njhd;Wk; Kjy; tpisnghUs; 3C-PGA Njhd;Wk; Kjy; tpisnghUs; 4C-OAA 
5.xNu tif tbtKila gRq;fzpfk;  
 fhzg;gLk;. 

,U tif tbtKila gRq;fzpfk; 
fhzg;gLk;. 

xspr;Rthrk; ,Us;Rthrk; 
1.xsp ,Uf;Fk; NghJ kl;Lk; eilngWk;. vg;NghJk; eilngWk;. 
2.xspNru;f;if nry;fspy; eilngWk;. midj;J capUs;s nry;fspYk; eilngWk;. 
3.,J capu; tho;f;iff;F Njitahd  
 epfo;T my;y. 

,J capu; tho;f;iff;F Njitahd epfo;T 
MFk;. 

4.i`l;u[d; nguhf;irL cw;gj;jpahfpwJ. i`l;u[d; nguhf;irL cw;gj;jpahtjpy;iy. 

5.,Wjp tpisnghUl;fs; PGA kw;Wk; Co2. ,Wjp tpisg;nghUl;fs; ePu; kw;wk; Co2. 
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68.xspr;Rthrk; my;yJ C2 Row;rp my;yJ xspr;Nru;f;ifapd; fhu;gd; Mf;]p[Ndw;w Row;rp(PCO)       
  Row;rpia tptup. (ghlk;: 13. Nfs;tp vz;:10.mjpfkhd xspAk;, mjpf Mf;]p[d; nrwpTk; fhzg;gLk;   
  NghJ vt;tif topj;jlk; jhtuq;fspy; eilngWk;? fhuzq;fis Muha;f). 
  mjpfkhd xspAk;, mjpf Mf;]p[d; nrwpTk; fhzg;gLk; NghJ jhtuq;fspy; C2 Row;rp my;yJ   
  xspr;Rthrk; eilngWk;.  

 

    

 

 

 

 

 

 

 

 

 

 

                                                               

                                                               
 
 
                                                                      
                                                                 C2 Row;rp my;yJ xspr;Rthrk;  
 
69.jhtu xspr;Nru;f;if kw;Wk; ghf;Bupa xspr;Nru;f;ifia NtWgLj;Jf.  
  

jhtu xspr;Nru;f;if ghf;Bupa xspr;Nru;f;if 
1.Roy; kw;Wk; Royh xsp gh];gupfuzk;   
 eilngWfpwJ. 

Roy; xsp gh];gupfuzk; kl;Lk;  
eilngWfpwJ. 

2.epwkp mikg;G I kw;Wk; II gq;FngWfpwJ. epwkp mikg;G I kl;Lk; gq;FngWfpwJ. 
3.Mf;]p[d; cUthfpwJ. Mf;]p[d; cUthtjpy;iy. 
4.tpid ikak; P700 kw;Wk; P680. tpid ikak; P870. 
5.PAR 400 Kjy; 700nm. PAR 700nm f;Fk; mjpfk;. 

 
70.fhw;W kw;Wk; fhw;wpyhr; Rthrpj;jYf;F ,ilNa cs;s NtWghLfis vOJf.   
 

fhw;W Rhrpj;jy; fhw;wpyhr; Rthrpj;jy; 
1.midj;J capUs;s nry;fspYk;  
 eilngWfpwJ. 

G+Q;ir kw;Wk; ghf;Bupaq;fspy; kl;Lk; 
eilngWfpwJ. 

2.,jw;F Mf;]p[d; Njitg;gLfpwJ. ,jw;F Mf;]p[d; Njitg;gLtjpy;iy. 
3.,Wjp tpisg;nghUs;fs; Co2 kw;Wk; H2O  
 MFk;. 

,Wjp tpisg;nghUs;fs; My;f`hy; kw;Wk; 
Co2  MFk;. 

4.,jpy; 36 ATP %yf;$Wfs; cUthfpwJ. ,jpy; 2 ATP %yf;$Wfs; cUthfpwJ. 
5.,e;epfo;T irl;Nlhgpshrk; kw;Wk;  
 ikl;Nlhfhz;l;upahtpy; eilngWfpwJ. 

,e;epfo;T irl;Nlhgpshrj;jpy; kl;Lk; 
eilngWfpwJ. 
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71.fpisf;fhiyrp]; Row;rp my;yJ EMP Row;rpia vOJf. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

72.fpug;]; Row;rp my;yJ rpl;upf; mkpyr; Row;rpia vOJf. 
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73.fhw;W Rthrj;jpd; NghJ xU %yf;$W FSf;Nfh]; cUthf;Fk; epfu %yf;$Wfspd; msit       
  vOJf. (ghlk;:14 Nfs;tp vz;:10. fhw;W Rthrpj;jypd; NghJ xU %yf;$W Rf;Nuh]; KOtJkhf   
  Mf;]p[Ndw;wkile;J cUthFk; epfu tpisnghUs;fis jw;Nghja ghu;itapy; vt;thW  
  fzf;fpLtha;?). 
 

   
 
 

 

 

 
 

74.My;f`hy; nehjpj;jy; kw;Wk; yhf;bf; mkpy nehjpj;jYf;F ,ilNa cs;s NtWghLfis vOJf.  
  

My;f`hy; nehjpj;jy; yhf;bf; mkpy nehjpj;jy; 
1.igUtpf; mkpyj;jpypUe;J My;f`hy;  
 kw;Wk; Co2 cUthfpwJ. 

igUtpf; mkpyj;jpypUe;J yhf;bf; mkpyk; 
kl;Lk; cUthfpwJ. 

2.,J ,uz;L gbepiyfspy; eilngWfpwJ. ,J xU gbepiyapy; kl;Lk; eilngWfpwJ. 
3.,jpy; ,uz;L nehjpfs; gq;Fnfhs;fpwJ. ,jpy; xU nehjp kl;Lk; gq;Fnfhs;fpwJ. 
4.,jpy; mrpl;lhy;bi`L xU ,ilepiyr;   
 Nru;kkhf cUthfpwJ. 

,jpy; vt;tpj ,ilepiy Nru;kq;fSk; 
cUthtjpy;iy. 

5.,J <];l;by; nghJthf eilngWk;. ,J G+Q;ir kw;Wk; ghf;Bupaq;fspy; 
eilngWfpwJ. 

 

75.ngz;l;Nlh]; /gh];Ngl; topj;jlk; my;yJ HMP ~z;l; thopj;jlj;ij vOJf. (ghlk;:14 Nfs;tp  
  vz;: 9. FSf;Nfh]; cilAk; khw;W topg;ghijapd; ngau; vd;d? mjpy; eilngWk; tpidfis   
  tptup?)  
  FSf;Nfh]; cilAk; khw;W topg;ghij ngd;Nlh]; /gh];Ngl; topj;jlk; my;yJ HMP ~z;l;  
  vd miof;fg;gLfpwJ.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 
epiyfs; 

 
Co2 

 
ATP 

xLf;f 
epiyapYs;s 

NAD+ 

xLf;f 
epiyapYs;s 

FAD 

nkhj;j ATP 
cw;gj;jp 

fpisf;fhiyrp]; 0 2 2(2X2=4) 0 6 
,izg;G tpid 2 0 2(2X3=6) 0 6 
fpug;]; Row;rp 4 2 6(6X3=18) 2(2X2=4) 24 
nkhj;jk; 6 Co2 4 ATP 28 ATP 4 ATP 36 ATP 

www.Padasalai.Net                                                                                     www.Trb Tnpsc.Com

Kindly Send Me Your Key Answers to Our email  id - padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/


 

C.KISHORE  KUMAR, M.Sc., M.Phil., M.Ed., M.Phil., M.Sc (YOGA)., B.A (HINDI).,  PG ASST IN BOTANY, 
GOVT.HR.SEC.SCHOOL, THATTAPPARAI, GUDIYATTAM, VELLORE DISTRICT. CELL : 9894807882. Page 53 
 

76.Mf;]pdpd; tho;tpay; tpisTfis vOJf? 
  1.cjpHjiy jilr;nra;fpwJ. 
  2.tpijapy;yhf; fdpfis cw;gj;jpr; nra;a gad;gLfpwJ. 
  3.jpR tsHg;gpy; fhy];jpRit Njhw;Wtpf;fpwJ. 
  4.jz;L Edpia ePz;L tsur;nra;fpwJ. 
  5.fisr; nrbfis ePf;f 2,4-D gad;gLfpwJ. 
77.[pg;uypdpd; tho;tpay; tpisTfis vOJf? 
  1.jz;L Edpia ePz;L tsur;nra;fpwJ. 
  2.Fl;ilahf cs;s jhtuq;fspd; Fl;ilj; jd;ikia ePf;FfpwJ. 
  3.,UspNyNa tpijfis Kisf;fr; nra;fpwJ. 
  4.,uz;lhz;L jhtuq;fis Kjyhz;bNyNa kyur; nra;fpwJ. 
  5.cUisf; fpoq;fpd; tsu;tlf;fj;ij ePf;FfpwJ. 
78.irl;Nlhifdpd; tho;tpay; tpisTfis vOJf? 
  1.nry; gphpjiy J}z;LfpwJ. 
  2.jhtuq;fs; KJik miltij irl;Nlhifdpd; jhkjg;gLj;JfpwJ. ,J hpr;khz;l;yhq;F tpisT   
   vdg;gLk;. 
  3.tpijfspd; tpijAwf;fj;ij ePf;FfpwJ. 
  4.Edpnkhl;L cs;s NghJ gf;f nkhl;bd; tsHr;rpia J}z;LfpwJ. 
  5.IAA cld; ,ize;J fhy]py; ,Ue;J nkhl;L kw;Wk; NtHfis Njhw;Wtpf;fpwJ. 
79.vj;jpypdpd; tho;tpay; tpisTfis vOJf? 
  1.NtHfs; jiuia Nehf;fp tsur;nra;fpwJ. 
  2.fdpfis gOf;f itf;fpwJ. 
  3.tpijfspd; tpij cwf;fj;ij ePf;FfpwJ. 
  4.igd;Mg;gps; kw;Wk; khq;fhapy; G+j;jiyj; J}z;LfpwJ. 
  5.gl;lhzp jhtuj;jpy; gf;fthl;L nkhl;Lfspd; tsHr;rpia jilr;nra;fpwJ. 
80.mg;rrpf; mkpyj;jpd; tho;tpay; tpisTfis vOJf? 
  1.,iyj;Jisfis %lr;nra;fpwJ. 
  2.jhtu ghfq;fs; cjpHtij J}z;LfpwJ. 
  3.jhtuq;fspd; tsHr;rpia jilr;nra;fpwJ. 
  4.NtHfspd; NeH Gtp ehl;lj;ij J}z;LfpwJ. 
  5.ABA xl;]; jhtuq;fspy; 50% tsHr;rpia jilr;nra;fpwJ. 
81.igl;NlhFNuhk; gw;wp vOJf? 
  1.gl;yH 1959 Mk; Mz;L jhtuq;fspy; kyHjiy xsp J}z;LfpwJ vd;gij fz;lwpe;jhH. ,jw;F  
   igl;NlhFNuhk; vd;W ngaH.   
  2.Ntjpay; hPjpahf igl;NlhFNuhk; vd;gJ xU igyp Gujk; MFk;. 
  3.,J ,uz;L tbtq;fspy; cs;sJ.  
   (i). Pr-660nm rptg;G xspia <Hf;fpwJ. (ii). Pfr-730nm njhiy rptg;G xspia <Hf;fpwJ. 
  4.FWehs; jhtuq;fspy; Pr kyHjiyj; J}z;LfpwJ. Pfr kyHjiyj; jilr;nra;fpwJ. 
  5.ePs;gfy; jhtuq;fspy; Pfr kyHjiyj; J}z;LfpwJ. Pr kyHjiyj; jilr;nra;fpwJ. 
 
                         660nm 
                          xsp 
                 Pr      Pfr 
                                                                ,Us; 
                        730nm 
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