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

Gj;jf tpdhf;fs; 
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;  
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;.  
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;   
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;   
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.   
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? 
7. ];fpypiuLfspd; tiffis tpthp.    
8. ry;yil Foha;fs; vd;why; vd;d? tpsf;Ff.   
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.  
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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 
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;LbUg;gjpy;iy. 
  ,)Nfk;gpaj;jpd; nray;ghL jil nra;ag;gLfpwJ. 
  <)midj;Jk; rupahdit. 
3. gl;ilj;Jis (m) nyd;bnry; glj;jpy; Fwpg;gplg;gl;Ls;s ghfq;fis fz;lwpf. 
 
                          
                         M 
                         m 
                         < 
                         , 
 
 
  (i)m)/ngy;yk; M)epug;gpr;nry;fs; ,)/ngy;NyhnlHk; <)/ngy;Nyhn[d; 
  (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; 
4. tof;fkhff; Fg;gp jf;if vjpypUe;J jahhpf;fg;gLfpwJ? 
  m)nlHkNlh[d; M)/ngy;Nyhn[d; ,)iryk; <)th];Fyf; Nfk;gpak;  
5. ,Utpijapiy jhtu Nthpd; xNu rPuhd ,uz;lhk; epiy tsu;r;rp ntspghl;by;  
  Kjy; epiy iryk; 
  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;.   
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? 
7. ve;j gUtj;jpy; MQ;rpNah];ngu;k; jhtuq;fspy; ntry;fs; ngupajhf ,Uf;Fk; Vd;? 
8. njhlHe;J gFg;gilAk; jpR Mf;Fj;jpRthFk;. gf;f Mf;Fj;jpRtpd; nray;ghl;il ,jDld;  
  njhlu;GgLj;Jf. 
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;? 
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? 
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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 
2. fPo;fz;ltw;Ws; rhpahd $w;wpidf; fz;lwpf. 
  (i)mg;Nghgpsh];l; vd;gJ NtfkhdJ, capuw;w gFjpfspy; eilngWtJ. 
  (ii) rt;tpil topg;ghij thf;FNthiy cs;slf;fpaJ. 
  (iii) rpk;gpsh];l; mUfike;j nry;fspd; gpsh];khnl];Nkl;lhf;fis ,izf;fpwJ. 
  (iv) rpk;gpsh];l; kw;Wk; rt;tpil top Mfpait nry;ypd; capUs;s gFjpfspy; eilngWgit. 
  (m) (i) kw;Wk; (ii)      (M) (ii)  kw;Wk; (iii)     (,) (iii)  kw;Wk; (iv)     (<) (i), (ii), (iii), (iv) 
3. twz;l epyj; jhtukhd xgd;~pahtpy; vt;tif ePuhtpg; Nghf;F rhj;jpak;? 
  m),iyj;Jis ePuhtpg;Nghf;F    
  M)nyz;bnry; ePuhtpg;Nghf;F 
  ,)f;A+l;bfps; ePuhtpg;Nghf;F       
  <)Nkw;$wpa midj;Jk;   
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  
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.  
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. 
7. jur ru;f;fiu ,ilkhw;wf; nfhs;ifapy; gh];ghupNy]; nehjp vt;;thW ,iyj;Jisapidj;      
  jpwf;fpwJ?   
8. jhtuj;jpy; Rf;Nuh]pid ngWk; xspr;Nru;f;if nra;atpayhj gFjpfisg; gl;baypLf. 
9. ePupay; jpwidf; fl;Lg;gLj;Jk; $Wfs; ahit?  
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. 
 

 

 

   

 

 

 

   M) nry;Yf;F ntspaike;j fiurypd; epiy INrhlhdpf;, i`g;Nghlhdpf; my;yJ    
      i`g;gu;lhdpf;?       

   ,) nry;ypd; epiy INrhlhdpf;, i`g;Nghlhdpf; my;yJ i`g;gu;lhdpf;?       
   <) Nrhjidapd; Kbtpy; nry;yhdJ mjpfj;jsu;T epiy, mjpf tpiwg;G epiy my;yJ mNj     
      epiyapy; ePbf;Fkh?       
   c) ,r;nraw;if nry;ypy; eilngWtJ cl;rt;T+Lgutyh my;yJ ntspr;rt;T+Lgutyh?  
      fhuzk; $Wf.             
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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)     
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;.   
3. kPz;Lk; ,lk;ngauhj jdpkk; vJ? 
  m)gh];gu];  M)nghl;lhrpak;  ,)fhy;rpak;  <)iel;u[d;   
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 
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   
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;? 
7. Vd; rpy jhtuq;fspy; gw;whf;Fiw  mwpFwpfs; Kbtpy; ,sk; ,iyfspy; Njhd;WfpwJ.     
  gpw jhtuq;fspy; Kjpu;e;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.   
9. iel;u[d; epiyepWj;jj;jpy; iel;Nuh[pNd]; nehjpapd; gq;fpid tptup 
10. MQ;rpNah];ngu;k;fspd; G+r;rpAz;Zk; czT+l;l Kiwapid tptup.    
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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          
      <)  $w;W, fhuzk; ,uz;Lk; jtW               
2. vt;tif gr;iraj;jpy; igl;lhy; thy;gFjp fhzg;gLtjpy;iy? 
  m) gr;irak; “a” M) gr;irak; “b”  ,) gr;irak; “c”  <) gr;irak; “d”                  
3. xsp tpidapy; vyf;l;uhd; xl;lj;jpd; rupahd tupirKiw. 
  m) PS-II, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I, ngu;uplhf;]pd;.   
  M) PS-I, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-II, ngu;uplhf;]pd;.   
  ,) PS-II, ngu;uplhf;]pd;, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I. 
  <) PS-I, irl;NlhFNuhk;, gpsh];NlhFapNdhd;, PS-II, ngu;uplhf;]pd;.  
4. C3 Row;rpapy; EioAk; xt;nthW CO2 %yf;$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   
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;. 
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. 
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. 
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.            
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? 
10. mjpfkhd xspAk;, mjpf Mf;]p[d; nrwpTk; fhzg;gLk; NghJ vt;tif topj;jlk; jhtuq;fspy;  
   eilngWk;? fhuzq;fis Muha;f.                                             
                                                                                                                   

************************** 
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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               
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               
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;   
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.      
       <)  $w;W kw;Wk; fhuzk; ,uz;Lk; jtW.               
5. fPo;f;fz;ltw;Ws; fpug;]; Row;rpapy; eilngwhj tpid ahJ? 
  m) 3C ypUe;J 2C f;F /gh];Ngl; khWjy;    
  M) g;uf;Nlh]; 1,6 gp];/gh];Ngl; cile;J ,uz;L %yf;$W 3C Nru;kq;fshf khWfpwJ. 
  ,) jsg;nghUspypUe;J /gh];Ngl; ePf;fk;   
  <) ,it midj;Jk;  
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.   
7. rijg;gw;Ws;s jhtuq;fspy; Rthr <T kjpg;G G+[;[pak;. Vd;?   
8. ikl;Nlhfhz;l;upah cl;rt;tpy; eilngWk; tpidfis tptup? 
9. FSf;Nfh]; cilAk; khw;W topg;ghijapd; ngau; vd;d? mjpy; eilngWk; tpidfis tptup?    
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;? 
 

 

************************** 
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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. 
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;         
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;     
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           
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; 
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. jhtuq;fspd; tsu;r;rpia mstpLk; Kiwfs; ahit? 
7. cUkhWk; jd;ik vd;why; vd;d? vLj;Jf;fhl;L jUf?                                         
8. irl;Nlhifdpd; tho;tpay; tpisTfs; ahit?   
9. kyu;fs; Njhd;Wjypy; xspf;fhyj;Jtj;jpd; nray;ghLfs; gw;wp tptup. 
10. jpl;lkplg;gl;l nry; ,wg;G (PCD) my;yJ jdp nry; ,wg;G gw;wp rpWFwpg;G jUf. 
    
 

************************** 
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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;   
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; $Wfs; xUKidapy; ,Ue;J mLj;j Kid tiu ,ize;J mike;jpUg;gJ.  
  <)fhu;f; Nfk;gpak; mike;jpUg;gJ.  
  tpil: M),uz;lhk; epiy tsu;r;rpf;fhd Nfk;gpak; mike;Js;sJ.  
II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. ];fpypud;ifkh kw;Wk; buf;fPLfs; Vd; ,we;j nry;fshff; fUjg;gLfpwJ? 
  (i),it GNuhl;Nlhgpshrkw;w nry;fs;   
  (ii),jd; nry;RtH ypf;dpd; vd;Dk; nghUshy; Md ,uz;lhk; epiy jbg;Gfis ngw;Wf; fhzg;gLk;.       
    vdNt ];fpypud;ifkh kw;Wk; buf;fPLfs; ,we;j nry;fshff; fUjg;gLfpd;wd. 
7. ];fpypiuLfspd; tiffis tpthp. 
   (i)];fpypiuLfs; xj;j tpl;lk; nfhz;l ,we;j nry;fs; MFk;.  
   (ii),jd; nry;RtH ypf;dpd; vd;Dk; nghUshy; MdJ. ,J fPo;fz;l Ie;J tifg;gLk;. 
  1.gpNuf;fp ];fpspiuLfs; my;yJ fy; nry;fs;: 
        (i),it xj;j tpl;lk; nfhz;lit, fbdkhd nry;Rtiu ngw;wit.  
   (ii),it gl;il, gpj; kw;Wk; Gwzp gFjpapy; fhzg;gLfpwJ.  
   (iii)v:fh:- Nghpf;fhapd; jsj;jpRg; gFjp 
  2.Nkf;Nuh ];fpsPiuLfs;:  
   (i),it rpW fopfs; Nghd;w ePz;l nry;fshFk;.  
   (ii),it ny$k; jhtu tpij ntspciwfspy; fhzg;gLfpwJ.  
   (iii)v:fh:- FNuhl;lNyupah, igrk;. 
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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;. 
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.     

 
 

 

 

 

 

 

 

 

 

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

 
 
 

gz;Gfs; ,Utpijapiy Ntu; xUtpijapiy Ntu; 
 
1.ngupirf;fps; 

gf;fNtu;fs;, ngy;Nyhn[d; 
Njhd;Wfpd;wd 

 
gf;fNtu;fs; kl;Lk; Njhd;Wfpd;wd 

 
2.th];Fyj;jpR 

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 ];fpypuq;ifkh nry;fshy; MdJ 
 
4.Nfk;gpak; 

,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 gy Kid nfhz;lit 

gz;Gfs; ,Utpijapiy Ntu; xUtpijapiy Ntu; 
1.jur mLf;F fhzg;gLfpwJ fhzg;gLtjpy;iy 
2.nkLy;yh fjpu;fs; fhzg;gLfpwJ fhzg;gLtjpy;iy 
3.th];Fyf; fw;iw xUq;fike;jit, jpwe;jit xUq;fike;jit, %bait 
4.Gwj;Njhybj;Njhy; Nfhyq;ifkh nry;fshy; MdJ ];fpypuq;ifkh nry;fshy; MdJ 
5.mbg;gilj;jpR Gwzp, gpj;,mfj;Njhy;  vd 

NtWgl;L fhzg;gLfpwJ 
NtWghLwhj njhlu;r;rpahd 
ghuq;ifkh jpRthy; MdJ 
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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;LbUg;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 
3. gl;ilj;Jis (m) nyd;bnry; glj;jpy; Fwpg;gplg;gl;Ls;s ghfq;fis fz;lwpf. 
 
                          
                         M 
                         m 
                         < 
                         , 
 
 
  (i)m)/ngy;yk; M)epug;gpr;nry;fs; ,)/ngy;NyhnlHk; <)/ngy;Nyhn[d; 
  (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)nlHkNlh[d; M)/ngy;Nyhn[d; ,)iryk; <)th];Fyf; Nfk;gpak; tpil: M)/ngy;Nyhn[d;   
5. ,Utpijapiy jhtu Nthpd; xNu rPuhd ,uz;lhk; epiy tsu;r;rp ntspghl;by;  
  Kjy; epiy iryk; 
  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. 
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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.xt;nthW Mz;L tisaKk;; jhtuj;jpd; xU tUl tsu;r;rpiaf; Fwpf;fpwJ.  
   2.tsu;r;rp tisaq;fspd; vz;zpf;ifiaf; nfhz;L xU kuj;jpd; taij fz;lwpayhk; 
   3.kuj;jpd; tajpidf; fz;lwpAk; gpuptpw;F “kutajpay;” (Dendrochronology) vd;W ngau;. 
   4.kutajpaypd; xU gpupT “kuf;fhy epiyapay;” (Dendroclimatology) vdg;gLk;. 
   5.Mz;L tisaq;fspd; %yk; fle;jf;fhy gUtepiy khw;wq;fs; kw;Wk; jhtuj;jpd; tsu;r;rp      
    gz;Gfis mwpayhk;. 

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

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 $w;wpidf; fz;lwpf. 
  (i)mg;Nghgpsh];l; vd;gJ NtfkhdJ, capuw;w gFjpfspy; eilngWtJ. 
  (ii) rt;tpil topg;ghij thf;FNthiy cs;slf;fpaJ. 
  (iii) rpk;gpsh];l; mUfike;j nry;fspd; gpsh];khnl];Nkl;lhf;fis ,izf;fpwJ. 
  (iv) rpk;gpsh];l; kw;Wk; rt;tpil top Mfpait nry;ypd; capUs;s gFjpfspy; eilngWgit. 
  (m) (i) kw;Wk; (ii)      (M) (ii)  kw;Wk; (iii)     (,) (iii)  kw;Wk; (iv)     (<) (i), (ii), (iii), (iv) 
  tpil: (<) (i), (ii), (iii), (iv) 
3. twz;l epyj; jhtukhd xgd;~pahtpy; vt;tif ePuhtpg; Nghf;F rhj;jpak;? 
  m),iyj;Jis ePuhtpg;Nghf;F   M)nyz;bnry; ePuhtpg;Nghf;F 
  ,)f;A+l;bfps; ePuhtpg;Nghf;F      <)Nkw;$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;.  
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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]; nehjp fz;lwpag;gl;lJ.  
  (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. 
 

 

 

   

 

 

 

   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;.   
 

*************************** 
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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 
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.   
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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; rhl;ilthy; 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. 

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

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)  $w;W rup, fhuzk; jtW       
2. vt;tif gr;iraj;jpy; igl;lhy; thy;gFjp fhzg;gLtjpy;iy? 
  m) gr;irak; “a” M) gr;irak; “b”  ,) gr;irak; “c”  <) gr;irak; “d”   tpil: ,) gr;irak; “c”                
3. xsp tpidapy; vyf;l;uhd; xl;lj;jpd; rupahd tupirKiw. 
  m) PS-II, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I, ngu;uplhf;]pd;.   
  M) PS-I, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-II, ngu;uplhf;]pd;.   
  ,) PS-II, ngu;uplhf;]pd;, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I. 
  <) PS-I, irl;NlhFNuhk;, gpsh];NlhFapNdhd;, PS-II, ngu;uplhf;]pd;.   
  tpil: m) PS-II, gpsh];NlhFapNdhd;, irl;NlhFNuhk;, PS-I, ngu;uplhf;]pd;.   
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4. C3 Row;rpapy; EioAk; xt;nthW CO2 %yf;$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) xsprhu; ePu; gFg;G PS-I cld; njhlu;GilaJ.   
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 $w;wpid eP cz;ik vd ek;Gfpwhah?  
  cd; tpilia jFe;j fhuzq;fSld; epahag;gLj;Jf. 
  (i) xspr;NrHf;ifapd; xl;Lnkhj;j tpid 
    6CO2 + 6H2O        C6H12O6 + 6O2       
  (ii) Rthrpj;jypd; xl;Lnkhj;j tpid 
    C6H12O6 + 6O2       6CO2 + 6H2O + 2868KJ Mw;wy; 
    jhtuq;fs; gfypy;; #upaxspapd; cjtpapdhy; xspr;NrHf;ifapy; <Lgl;L ePu; %yf;$iw gpse;J    
    Mf;]p[id ntspNaw;Wfpwd. Mdhy; ,utpy; Rthrpj;jypy; <LgLtjhy; jhtuq;fshy;     
    Mf;]p[id ntspapl Kbtjpy;iy.  
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 my;yJ xspr;Rthrk;  
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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;  

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

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;   $w;Wf;fhd rupahd tpsf;fky;y fhuzk;. 
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5. fPo;f;fz;ltw;Ws; fpug;]; Row;rpapy; eilngwhj tpid ahJ? 
  m) 3C ypUe;J 2C f;F /gh];Ngl; khWjy;    
  M) g;uf;Nlh]; 1,6 gp];/gh];Ngl; cile;J ,uz;L %yf;$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;? 
  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 
  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; 
 
 
 
 
 
 
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; 
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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. 
 
 
 
 

 

    

 

 

 

 

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

 
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;   
 
 

 
epiyfs; 

 
ATP 

xLf;f 
epiyapYs;s 

NAD+ 

xLf;f 
epiyapYs;s 

FAD 

nkhj;j 
ATP 

cw;gj;jp 
fpisf;fhiyrp]; 4 4X1.5=6 0 10 
,izg;G tpid 0 4X2.5=10 0 10 
fpug;]; Row;rp 4 12X2.5=30 4X1.5=6 40 
nkhj;jk; 8ATP 46 ATP 6ATP 60ATP 
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II.,uz;L, %d;W, Ie;J kjpg;ngz; tpdhf;fs;:-  
6. jhtuq;fspd; tsu;r;rpia mstpLk; Kiwfs; ahit? 
  jhtuq;fspd; tsu;r;rpia fPo;f;fz;l ehd;F Kiwfspy; mstplyhk; 
     (i) ePs;thf;fpy; (m) FWf;fstpy;  mjpfupj;jy; - Ntu;, jz;L. 
     (ii) msT, gUkd; mjpfupj;jy; - fdpfs;, ,iyfs;. 
     (iii) cyu;, <u vil mjpfupj;jy;. 
     (iv) nry;fspd; vz;zpf;if mjpfupj;jy;. 
7. cUkhWk; jd;ik vd;why; vd;d? vLj;Jf;fhl;L jUf? 
  #o;epiy kw;Wk; tsu;r;rp epiyfSf;F Vw;whHNghy; jhtuq;fspy;  Vw;gLk; cUkhw;wk;,  
  cUkhWk; jd;ik vdg;gLk;. v.fh: n`l;bNuh/gpyp(<Ut ,iy) – nfhj;Jky;yp.                                          
8. 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;. 
9. 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. 
10. 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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