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FOj;jiyth; 

Kidth; r.,utPe;jpud ; M.Sc., M.Phil., P.Ph.D., M.Ed., BLIS 

,iz Nguhrphpah;>tpyq;fpay; Jiw> 

fhjh; KifjPd; fy;Y}hp> 

mjpuhk;gl;bdk; - 614671, jQ;rhT+h; khtl;lk;. 

Nkyha;thyh;> 

Kidth; m.khpa rfhak; M.A., M.S.W., M.Sc., M.Ed., M.Phil., P.hD 

,iz Nguhrphpah;> cstpay; Jiw> 

NeU fy;tpay; fy;Y}hp> 

gps;isahh; Fg;gk; - 605011, 

ghz;br;Nrhp. 

Mrphpah; 

jpU.ny.KUifad;> M.Sc., B.Ed., M.Phil., 

KJfiy caphpay; Mrphpah;> 

Gdpj R+irag;gh; Nky;epiyg;gs;sp> 

tpr;R+h; - 614617, 

kzNky;Fb (T.K), 

GJf;Nfhl;il khtl;lk;> 

Cell : 9092538675 

,iz Mrphpah;: 

jpU.,.epth]; M.Sc., M.Sc., B.A., B.Ed., PGDBI 

KJfiy tpyq;fpay; Mrphpah;> 

mkph;jh tpj;ah tpfh]; Nky;epiyg;gs;sp> 

mwe;jhq;fp (P.O & T.K), 

GJf;Nfhl;il khtl;lk;. 

 

 

 

xOf;fk; ,y;yh fy;tp ,y;yh flif Nghy 

 vd;w KJnkhopf;F Vw;g khzth;fs; jk; tho;f;ifapYk;> fy;tpapYk; rpwe;J tpsq;f xOf;fk; 

kpfTk; mtrpakhFk;. 

 Nky; epiy ,uz;lhk; Mz;L khzth;fspd; ey; fUjp caphpay; ghlj;jpy; ,j;jifa Fiwe;j 

fw;wy; ifNaL (Maximum Learning Material) jpwikahd kw;Wk; mDgtkpf;f Mrphpah; ty;Yeh; 

FO nfhz;L ifNaL tbtikf;fg;gl;Ls;sJ. 

 ,f;ifNaL nky;y fw;Nghh;f;Fk; (Slow Learning) vspjpy; Nky;epiy fy;tpapy; ey;kjpg;ngz; ngw 

Ntz;Lk; vd;w rPhpa Nehf;fj;Jld; rpwe;j Kiwapy; cUthf;fg;gl;Ls;sJ. 

 Njh;tpy; mjpf kjpg;ngz;fSld; Njh;r;rp ng tho;j;Jf;fSld;. 

,g;gbf;F 

Kidth; r.,utPe;jpud ;  

FOj;jiyth; 
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tho;j;Jiu 

Kidth; m.khpa rfhak; M.A., M.S.W., M.Sc., M.Ed., M.Phil., P.hD 

,iz Nguhrphpah;> cstpay; Jiw> 

NeU fy;tpay; fy;Y}hp> 

gps;isahh; Fg;gk; - 605011, 

ghz;br;Nrhp. 

ek; ,e;jpa ehl;bd; vjph;fhy Fbkf;fs; ,d;iwa fy;tpr;rhiyapy; cUthfpd;wdh;. mth;fis 

rpwe;j Fbkf;fshf cUthf;Fk; gzpapy; Mrphpa ngUkf;fs; <Lgl;Ls;shh;fs;. kdpjd; gpwe;jJ Kjy; 

,wf;fg;NghFk; tiu gytpjkhd fw;wYld; elj;ijapy; khw;wk; mile;J jdf;Nf chpa 

mwpthz;ikAk;> MSikAk; ngw;Wj; jpfo;fpwhh;fs; vd;gjpy; Iakpy;iy. Mdhy; ,d;iw r%fr; 

R+oypy; gs;sp khzth;fspilNa jd;dpiwTj; Njitg;ngw;wth;fs; rpwe;Jk;> Fiwghl;L tsh;r;rp 

NjitANahh; gpd;jq;fpAk; jdpegh; NtWghl;Lld; fhzg;gLfpd;wdh;. fw;wypy; gpd;jq;fpa 

khzth;fis fz;lwpe;J mth;fSk; kw;w khzth;fisg; Nghy; fw;wypy; jq;fis 

Nkk;gLj;jpf;nfhs;sTk; Njh;tpy; ntw;wp ngw;W jq;fs; fy;tpg;gazj;ij njhlu mth;fSf;F 

Vw;whh;Nghy; ghlg;gFjpia gFj;jha;e;J vspa Kiwapid fz;lwpe;J mth;fs; jq;fs; fw;wy; tho;tpd; 

ntWg;gpd;wp ntw;wp ngw jd;dk;gpf;if Vw;gLj;Jk; ghlg;gFjpia vspa Kiwapy; Ghpe;J nfhs;Sk; 

Kiwia fz;lwpe;J mth;fSk; jq;fs; tho;tpy; cah;it mila Ntz;Lk; vd;W rgjk; Vw;W r%fg; 

nghWg;Gld; fy;tpg;gzpahw;Wk; md;Gj;jk;gp jpU.ny.KUifad;> M.Sc., B.Ed., M.Phil., kw;Wk; mthpd; 

fy;tpf;FOtpd; fy;tpg;gzp njhlh;eJ ,d;Dk; Gjhpa fz;Lgpbg;Gld; fw;wy; gzp rpwf;f ehk; ghujk; 

nropf;f ,th;fspd; fy;tpg;gzp njhlu vd; cskhh;e;j xj;Jiog;Gk; tho;j;JjYk;. ed;wp] 

,g;gbf;F 

 

(m.khpa rfhak;) 

 

ghlk; 1 Marks 3 Marks 5 Marks 10 Marks Total 

MQ;rpNah]; ngh;k;fspd; 

tifghL 
3 x1 = 3 2 x 3 = 6 1 x 5 = 5 1 x 10 = 10 24 

jhtu nraypay; 3 x1 = 3 3 x 3 = 9 2 x 5 = 10 1 x 10 = 10 32 

RW;Wr; R+oy; mwptpay; 2 x1 = 2 1 x 3 = 3 - 1 x 10 = 10 15 

vjph;ghh;f;fg;gLgit 7 x1 = 7 1 x 3 = 3 - - 10 

nkhj;jk; 15 21 15 40 81 
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caph; jhtutpay; 

myF 1 - MQ;rpNah];ngh;k;fspd; tifg;ghL 

tifg;ghl;bd; tiffs; 

jd;kjpg;gPL ( 1 kjpg;ngz;) 

rhpahd tpiliaj; Njh;e;njLj;J vOJf. 

1. nraw;if Kiw jhtu tifg;ghl;bid epWtpatu; 

m) ,q;fpyhe;J jhtutpayhh;  M) ];tPld; jhtutpayhh; 

,) n[h;kdp jhtutpayhh;   ,) ,e;jpaj; jhtutpayhh; 

2. ve;j tifg;ghL ,dg;ngUf;f tifghL vd;W miof;fg;gLfpwJ? 

m) nraw;ifKiw tifg;ghL  M) ,aw;if Kiw tifg;ghL 

,) kuGtop tifg;ghL   ,) ,aw;if Njh;TKiw 

3. ,U nrhw;ngahpLk; Kiwia mwpKfg;gLj;jpath; 

m) fNuhy]; ypd;Nda];   M) fh];ghh;L gh`pd; 

,) rh; N[hrg; lhy;ld; `_f;fh;  <) mlhy;/g; vq;sh; 

$Ljy; tpdhf;fs; 

1. jw;;Nghija mfpy cyf jhtutpay; ngah; R+l;Lr; rl;lk; eilKiwf;F te;j Mz;L 

m) 1930  M) 1975  ,) 1978  <) 1982 

2. fNuhy]; ypd;Nda]; tifg;ghl;bay; cs;s tFg;Gfspd; vz;zpf;if 

m) 34  M) 24   ,) 14   <) 10 

3. rpw;wpdq;fspd; Njhw;wk; vDk; E}y; ve;j tifg;ghL Njhd;w xU J}z;Ljyhf ,Ue;jJ 

m) ,dg;ngUf;f tifg;ghL  M) ,aw;if tifg;ghL 

,) kuG top tifg;ghL   <) nraw;if Kiw tifg;ghL 

4. caph; thOk; MQ;rpNah];ngh;k; jhtuq;fspy; kpfTk; njhd;ikahdit ve;j Jiwapy; cs;sd 

m) NuhNry;];    M) A+dpnrf;RNty;];  

,) fhyprpNd    <) uhNdy;]; 

5. nraw;if tifg;ghL Kiwia cUthf;fpath; ahh;? 

m) ,q;fpyhe;J jhtutpayhsh;  M) ];tPld; jhtutpayhsh; 

,) n[h;kd; jhtutpayhsh;  <) ,e;jpa jhtutpayhsh; 

6. kuG top tifg;ghl;bd; ty;Ydh; 

m) Nfk;g; kw;Wk; fpy;yp   M) mlhy;g; vq;sh; 

,) fNuhy]; ypd;Nda];   <) [pahh;[; nge;jk;  

7. ghpNrhjid tifg;ghl;bay; vd;w nrhw;fis gof;fj;jpw;F nfhz;L te;jth;fs; 

m) nge;jk; kw;Wk; `{f;fh;  M)  Nfk;g; kw;Wk; fpy;yp 

,) vq;sh; kw;Wk; gpuhz;ly;  <) ypd;Nda]; kw;Wk; lhh;tpd; 

8. lhl;Nlhdpak; ngahpLk; Kiwf;F vLj;Jf;fhl;L 

m) mGl;byhd; epy;fhpad;];  M) mGl;byhd; ,d;bfk; 

,) rhrh/g;u]; rhrh/g;u];   <) xiurh rl;ilth 

9. ,e;jpa jhtutpay; n`h;Nghpak; epWtdk; cs;s ,lk; vJ? 

m) nfhy;fj;jh    M) jpUr;rp 

,) Nfhak;GKj;J}h;   <) nrd;id 

10. kuG top tifg;ghl;bd;gb Nkk;ghL mile;j xU tpj;jpiyj; jhtuf;FLk;gk; vJ? 

m) M];l;Nurp    M) Mh;f;fpNlrp 

,) rpQ;rp/ngNurp    <) kpA+Ny]p 
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11. n`h;Nghpaj;jhspd; eph;zapf;fg;gl;l epiyahd msT 

m) 42 nr.kP x 29 nr.kP   M) 41 nr.kP x 29 nr.kP 

,) 41 nr.kP x 28 nr.kP   <) 40 nr.kP x 30 nr.kP 

12. ,aw;if Kiw tifg;ghl;bid ntspapl;lth;fs; 

m)  vq;sh; kw;Wk; gpuhz;ly;  M) gh`pd; kw;Wk; ypd;Nda]; 

,) nge;jk; kw;Wk; P̀f;fh;   <) Nfk;g; kw;Wk; fpy;yp 

 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk;. 

1. nraw;if tifg;ghl;bd; Fiwfs; ahit? 

 neUq;fpa njhlh;Gila jhtuq;fs; jdpj;jdp gphpTfspd; fPOk;> khWgl;l gz;Gfisf; 

nfhz;l jhtuq;fs; xNu gphptpd; fPOk; ,lk; ngw;ws;sd. 

v.fh : xU tpj;jpiy jhtu mikg;igr; rhh;e;j rpQ;rpngNurp jhtuq;fSk;> ,Utpj;jpiy jhtu 

tFg;igr; rhh;e;j mdfhh;bNarp jhtuq;fSk; xNu xU kfue;jjhis ngw;wpUg;gjhy;> ,t;tpU 

NtW FLk;gj; jhtuq;fSk; ,t;tifg;ghl;bd; ‚Nkhdhd;l;hpah‛ vd;w tFg;gpy; 

tifg;gLj;jg;gl;Ls;sd. 

 ntt;NtW gphpTfspy; cs;s jhtuq;fspd; ,aw;if top my;yJ kuGtop njhlh;Gf;F 

Kf;fpaj;Jtk; ,t;tifg;ghl;by; nfhLf;fg;gltpy;iy. 

2. ghpNrhjid tifg;ghl;bid tiuaW. 

 ghpNrhjid tifg;ghl;baiy ‚capUs;s jhtuj; njhifapd; Kiwg;ghl;bay;‛ vd 

tiuaWf;fyhk;. 

3. ,Unrhw;ngahpLjy; Kiw vd;why; vd;d? 

 ,Unrhw; ngahpLk; Kiwapy; xt;nthU jhtug; ngaUk;> ,Unrhw;fshy; MdJ. Kjy;;ngah; 

Nghpdg;ngah;> ,uz;lhtJ ngah; rpw;wpdg; ngah; MFk;. 

v.fh : khQ;rp/nguh - Nghpdg;ngah;> ,d;bfh - vd;gJ rpw;wpdg; ngah; MFk;. 

4. jhtu tifg;ghl;bd; Nehf;fq;fis vOJf. 

 xj;j gz;Gfspd; mbg;gilapy; jhtuq;fis xOq;fhd Kiwapy; thpirg;gLj;JtJ> 

tifg;ghl;bd; mbg;gil Nehf;fkhFk;. 

 ntt;NtW njhFjpfspilNaAs;s jhtuq;fspd; kuG topia epiy epWj;Jk; kw;nwhU 

Nehf;fkhFk;. 

 neUq;fpa njhlh;Gila jhtuq;fs; xNu njhFg;gpYk;> NtW NtW gz;GfisAila jhtuk; 

ntt;NtW njhFjpfspy; ,lk; ngw;Ws;sd. 

5. ghpNrhjid tifg;ghl;bd; Nehf;fq;fis vOJf. 

 ,aw;if caph; myFfspd; tiuaiufis eph;zapj;jy;. 

 gyjug;gl;l Nrhjid tifg;ghl;L FOkq;fshd R+o;epiy tif> R+o;epiy rpw;wpdk;> $l;Lr; 

rpw;wpdk; kw;Wk; fk;Nghpak; Kjyhditfis mwpjy;. 

6. vt;thW mfpy cyf jhtutpay; ngah; R+l;Lr; rl;lk; Njhd;wpaJ? 

 1930 Mk; Mz;L Ie;jhtJ mfpy cyf jhtutpay; $l;lk; ,q;fpyhe;J  ehl;by; Nfk;gphpl;[; 

vDk; ,lj;jpy; jhtuq;fspd; ngahpL Kiwapd; mbg;gil tpjpfis tpthjpf;ff;$baJ. 

 12 -tJ cyf jhtutpay; $l;lk; 1975 -Mk; Mz;L [_iy khjk; Nrhtpaj; u\;ahtpYs;s 

nydpd; fpuhl; vd;Dkplj;jpy; $baJ. 

 ,e;j $l;lj;jpy; tpthjpf;fg;gl;l jPh;khdq;fs; mbg;gilapy; jw;Nghija mfpy cyf 

jhtutpay; ngah;r; R+l;Lr; rl;lk; 1978 Mk; Mz;L eilKiwf;F te;jJ. 
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7. ehnkd; Mk;gpf;Fyk; vd;why; vd;d? 

 jtwhd %yj;;jpypUe;J xU jhtuj;jpd; ngah; R+l;lg;gl;bUe;jhy; mg;ngah; jtwhd ngah; 

vdf; fUjg;gLk;. ,JNt ‚ehnkd;Mk;gpf;Fk;tk;‛ vd;W miof;fg;gLk;. 

 ,j;jifa ngah; cgNahfj;jpypUe;J KOikahf epuhfhpf;fg;gLk;. 

8. lhl;Nlhdpak; tiuaW. v.fh. jUf. 

 xU jhtuj;jpd; Nghpzr; nrhy;Yk;> rpw;wpdr; nrhy;Yk; xNu khjphpahf ,Uf;FNkahdhy; 

mj;jifa ngah;fs; ‚lhl;Nlhdpak;‛ vdg;gLk;.  

v.fh: rhrh/g;u]; rhrh/g;u];  

9. n`h;Nghpak; vd;why; vd;d? 

 mOj;jp> cyh;j;jg;gl;L> jhspy; xl;lg;gl;l> Vw;Wf; nfhs;sg;gl;l VjhtnjhU tifg;ghl;bd;gb 

thpirg;gLj;jg;gl;l cyh; jhtuj;njhFg;G n`h;Nghpak;‛ vdg;gLk;. 

 n`h;Nghpak; vd;w nrhy; cyh; jhtuj; njhFg;Gfisg; guhkhpj;J Ma;T Nkw;f;nfhs;Sk; 

epiyaq;fisf; Fwpf;Fk;. 

v.fh : ,e;jpa jhtutpay; n`h;Nghpak; - Nfhak;Gj;J}h; 

10. n`h;Nghpa cyh; jhtuj;njhFg;G khjphpfis Nrkpf;Fk;NghJ ifahs Ntz;ba epge;jidfis 

vOJf. 

 n`h;Nghpa cyh; jhtu khjphpfis ePz;lfhyk; Nrkpf;f> G+Q;ir kw;wk; G+r;rpfspd; 

jhf;Fjy;fspypUe;J ,itfs; ghJfhf;f NTz;Lk;. 

 G+r;rpfs; cyh; jhtu khjphpfis mz;lhkypUf;f G+r;rp vjph;g;G kUe;Jfis gad;gLj;jyhk;. 

 Gs;sp tpgur; rPl;L xd;iwAk; n`h;Nghpaj; jhSld; ,izj;Nj itj;jpUf;f Ntz;Lk;. 

11. Mrphpah; ngah; Fwpj;jy; vd;dhy; vd;d? 

 xU jhtuj;jpd; ,Unrhw;ngahpy; rpw;wpdg; ngahpd; ,Wjpapy; mj;jhtuj;jpd; Kjd; Kjypy; 

tpsf;fkspj;j Mrphpah; ngah; xU RUf;fkhf vOjg;gLk;. ,jw;F ‚Mrphpah; ngah; Fwpj;jy;‛ 

vd;W ngah;. 

v.fh. khy;th rpy;nt];l;hp];ypd;ypd;; vd;gJ ypd;Nd]; vd;w ngaiuf; Fwpf;Fk;. 

12. %y cyh; jhtu khjphp vd;why; vd;d? 

 xU jhtuj;jpw;F Gjpjhf ngah; R+l;Lk;NghJ> me;j jhtuj;jpw;F n`h;Nghpa cyh; jhtu 

khjphpia mq;fPfhpf;fg;gl;l xU n`h;Nghpa epWtdj;jpy; mjd; tpsf;fj;Jld; Nrkpj;J 

itf;fg;gl Ntz;Lk;. ,t;thW Nrkpj;J itf;fg;gLk; jhtug;gFjp %y cyh; jhtu khjphp‛ 

vdg;gLk;. 

 

xt;nthU tpshtpw;Fk; 100 thh;j;ijfSf;F kpfhky; tpilasp. 

1. jhtutpay; ngah;r; R+L rl;lj;jpd; (ICBN) Kf;fpa mk;rq;fisf; $Wf. 

 Nghpdg; ngah; xw;iw ngah;r; nrhy;yhFk;. rpw;wpdg; ngah; gz;Gr; nrhy;yhFk;. 

 ngah; rpwpadthfTk;> Jy;ypakhfTk; vspjpy; thrpf;f $bajhfTk; ,Uj;jy; Ntz;Lk;. 

 ,Unrhw;fis mr;rpLk;NghJ rha;thf mr;rpl Ntz;Lk;. my;yJ mbf;Nfhl;L fhl;l 

Ntz;Lk;. 

v.fh : mGl;byhd; ePy;fphpad;]; (m) mGl;yhd; ePy;fphpad;]; 

 ngah; R+l;lg;gl;l jhtuj;jpd; Kjd;ikahd tpsf;fk; ,yj;jPd; nkhopapy; nkhopngah;g;G 

nra;ag;gl;bUf;f Ntz;Lk;. 
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 jtwhd %yj;jpypUe;J xU jhtuk; ngah; R+l;lg;gl;bUe;jhy; mg;ngah; jtwhd ngah; vdf; 

fUjg;gLk;. ,J ehnkd;Mk;gpf;Ftk; vd;W miof;fg;gLk;. ,j;jifa ngah; KOikahf 

epuhfhpf;fg;gLk;. 

 xU jhtuj;jpd; Nghpdr;nrhy;Yk;> rpw;wpdr;nrhy;Yk; xNu khjphpahf ,Ue;jhy; 

,Uf;FNkahdhy;> mj;jida ngah; ‚lhl;Nlhdpak;‛ vdg;gLk;. 

v.fh : rhrh/g;u]; rhrh/g;u];  

 ngah; R+l;L Kiwapy; ,J Nghd;w ngah;fs; Vw;Wf; nfhs;tjpy;iy. 

2. n`h;Nghpaj;jpd; Kf;fpaj;Jtj;ij vOJf. 

 xU ehl;bd; my;yJ xU Fwpg;gpl;l gpuNjrj;jpy; cs;s jhtuq;fspd; tptuq;fis mwpe;J 

nfhs;Sk; %ykhf n`h;Nghpak; cs;sJ. 

 n`h;Nghpak; guhkhpf;fg;gLk; midj;J jhtuq;fspd; tptuq;fis Nrkpf;Fk; epiyakhf 

cs;sJ. 

 jhtuq;fis ,dq;fz;lwpa> %y cyh; jhtu khjphpfs; kpfTk; JizGhpfpd;wd. 

 tifg;ghl;bay; kw;Wk; cs;sikg;gpay; Muha;r;rpfSf;F n`h;Nghpak; xU fr;rhg; nghUshf 

cs;sJ. 

 200 Mz;Lfs; tiu Nrkpf;fg;gl;Ls;s cyh; jhtu khjphpapYs;s kfue;jJ}s;sfs; ve;jtpj 

ghjpg;gpw;pFk; cs;shtjpy;iy. vdNt kfue;j;jhs; gz;Gfs;> Gw mikg;G jfty;fs;> jhtu 

tifg;ghl;bw;F nghpJk; cjTfpd;wd. 

 nry;ypay;> DNA msT> vz;zpay; tifghL> NtjpKiw tifghL Nghd;w Muha;r;rpfSf;F 

n`h;Nghpak; %ykhf gad;gLfpwJ. 

 [Pd; Nrkpg;G epiyakhf n`h;Nghpak; gad;gLj;Jjy;. 

3. jhtu tifg;ghl;L Kiwfspd; tiffs; ahit? xt;nthd;wpw;Fk; Fwpg;ngOJf. 

jhtu tifg;ghl;bd; tiffs;: 

 Muk;g fhy tifg;ghl;bayhh;fspd; gy;NtW tpjkhd tifg;ghLfs; %d;W tiffshf 

gphpf;fg;gl;Ls;sd. mitahtd nraw;ifKiw> ,aw;if Kiw kw;Wk; kuG top Kiw MFk;. 

(1) nraw;if Kiw tifg;ghL: 

 ,J xd;W my;yJ xU rpy ntspg;Gwg; gz;Gfis mbg;gilahff; nfhz;lJ. 

cUthf;fpath;: 

 1753 -Mk; Mz;L ];tPld; ehl;ilr; rhh;e;j ‚fNuhy]; tpd;Nda];‛ vd;w mwpQh; ];gP]p]; 

gpshz;lhuk;‛ vd;w E}iy ntspapl;lhh;. ,jpy; 7300 rpw;wpdq;fis gw;wp tpthpj;Js;shh;. 

 nfhs;if : kfue;jj;jhs;fspd; vz;zpf;if> ,izT> ePsk; kw;Wk; kfue;jj;jhspd; gy;NtW 

gz;Gfspd; mbg;gilapy; ,th; jhtuq;fs; 24 tFg;Gfshf gphpj;Js;shh;. vdNt ,t;tifghL 

‚,dg;ngUf;f tifghL‛ vdTk; miof;fg;gLk;. 

epiwfs;: 

 ypd;Nda]; fhyfl;lj;jpy; ,e;j tifghL gpwtifghLfistpl Kf;fpakhdjhff; 

fUjg;gLfpwJ. ,e;j tifg;ghl;by; kyh;fspd; gz;Gfis mbg;gilahff; nfhz;lJ. 

Fiwfs;: 

 neUq;fpa njhlh;Gila jhtuq;fs; jdpj;jdp gphpTfspd; fPOk;> khWgl;l gz;Gfisf; 

nfhz;l jhtuq;fs; xNu gphptpd; fPOk; ,lk; ngw;wpUg;gJ ngUq;FiwahFk;. 

v.fh : xUtpj;jpiy jhtuf;FLk;gj;ijr; rhh;e;j rpQ;rpngNurp jhtuq;fSk;> ,Utpj;jpiy 

jhtuf;FLk;gj;ijr; rhh;e;j mdfhh;bNarp jhtuq;fSk;> ,t;tifg;ghl;by; ‚Nkhdhd;l;hpah‛ 

tFg;gpy; tifg;gLj;jg;gl;Ls;sJ. 
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 ntt;NtW gphpTfspy; cs;s jhtuq;fspd; ,aw;if my;yJ kuGtop tifg;ghl;bw;F 

Kf;fpaj;Jtk; nfhLf;ftpy;iy. 

(2) ,aw;if tifghgL : 

nfhs;if : 

 jhtuq;fs; gy gz;Gfspd; mbg;gilapy; tifg;gLj;jg;gl;Ls;sd. 

 jhtuq;fis Neubahf cw;WNehf;Fk;NghJ fpilf;fg; ngWk; midj;J jfty;fSk;> 

gz;GfSk; ,t;tifg;ghl;bw;F mbg;gilahf mike;jd. 

 tifg;ghl;il cUthf;fpath;fs; : ,q;fpyhe;J ehl;ilr; Nrh;e;j ,U jhtutpay; 

ty;Yeh;fshd [pahh;[; nge;jk; kw;Wk; rh; N[hrg; lhy;ld; P̀f;fh; vd;gth;fs; ,aw;if 

tifg;ghl;il cUthf;fpdhh;fs;. ,th;fspd; tifg;ghL kpf Kf;fpakhdjhFk;. 

epiwfs; : 

 gy;NtW gphpT jhtuq;fspilNaAs;s njhlh;G kw;Wk; cwtpid mwpa ,t;tifghL 

cjTfpwJ. 

 jhtuq;fspilNaAs;s kuG top njhlh;gpid tpsf;Ftjw;F Kaw;rp Nkw;nfhs;stpy;iy. 

(3) kuG top tifghL 

 gy;NtW jhtug;gphptpYs;s jhtuq;fspd; kuG topia kw;Wk; ghuk;ghpaj;ij mbg;gilahff; 

nfhz;lJ. ,e;j tifg;ghl;by; ngUk;ghd;ikahd tifg;ghl;L gz;Gfs; ifahsg;gLfpd;wd. 

 rhh;y]; lhh;tpdpd; ghpzhkf; nfhs;ifahd rpw;wpdq;fspd; Njhw;wk; vDk; E}y; kuG top 

tifghL Njhd;w xU J}z;Ljyhf ,Ue;jJ. 

tifg;ghl;il cUthf;fpath;fs; : 

 n[h;kd; ehl;ilr; rhh;e;j mlhy;/g; vq;sh; (1844 - 1930) kw;Wk; fhh;y; gpuhz;ly; (1849 - 1893) 

vd;gth;fs; jq;fsJ kuG top tifg;ghl;bid ‚ilNer;rh;ypf;fd;; /gpshd;]d; /ghypkpad;‛ 

vd;w E}ypy; ntspapl;lhh;. 

tifg;ghl;bd; fUj;Jfs; : 

 ,t;tifg;ghl;bd;gb> XuLf;F G+tpjo;fisAila my;yJ G+tpjo;fsw;wit fhw;wpd; %yk; 

kfue;jr; Nrh;f;ifAWk;> xUghy; kyh;fs; vspikahdit vdTk;> <uLf;F 

G+tpjo;fisAilait G+r;rpfspd; %yk; kfue;jr; Nrh;f;ifAWk; ,Ughy; kyh;fs; Nkk;ghL 

mile;jit vdTk; fUjg;gLfpd;wd. 

 ,th;fspd; fUj;Jg;gb ,Utpj;jpiy jhtu tFg;gpy; M];l;Nurp jhtuq;fSk;> xUtpj;jpiy 

jhtu tFg;gpy; Mh;f;fpNlrp jhtuq;fSk; Nkk;ghL mile;jitfshf fUjg;gLfpd;wd. 

 

nge;jk; kw;Wk; `{f;fh; tifg;ghL : 

rhpahd tpilia Njh;e;njLj;J vOJf. 

1. nge;jk; kw;Wk; `{f;fh; ntspapl;l n[dpuh gpshz;lhuk; 

m) xU njhFjpAilaJ   M) ,uz;L njhFjpAilaJ 

,) %d;W njhFjpAilaJ  <) ehd;F njhFjpAilaJ 

2. nge;jk; kw;Wk; `{f;fh; tifg;ghl;by;> jw;fhy Jiwfs; ,t;thW miof;fg;gl;ld. 

m) thpirfs;    M) Nfh`hh;l;Lfs; 

,) Jiwfs;    <) FLk;gq;fs; 

3. ,izahj jdpj;j my;ypfisAila jhtuq;fs; fPo;f;fz;l vtw;Ws; ,lk;ngWk; 

m) khNdhf;sikbNa   M) xU tpj;jpiyj;jhtuk; 

,) NfNkhngl;lhNy   <) ghypngl;lhNy 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



8 
 
4. ,d;/ngNu thpirapYs;s Jiwfs; kw;Wk; FLk;gq;fspd; vz;zpf;if KiwNa 

m) 6 kw;Wk; 34    M) 4 kw;Wk; 23 

,) 3 kw;Wk; 9    <) 5 kw;Wk; 27 

5. nge;jk; kw;Wk; `{f;fh; jq;fs; tifg;ghl;by; vj;jid FLk;gq;fis tpthpj;Js;sdh;? 

m) 204  M) 212  ,) 202   <) 102 

6. nge;jk; kw;Wk; `{f;fh; tifg;ghl;by; jw;fhy FLk;gq;fs; vt;thW tifg;gLj;jg;gl;bUe;jd? 

m) FLk;gq;fs;    M) Nfh`hh;l;Lfs; 

,) Jiwfs;    <) thpirfs; 

7. jyhkp /GNshNutpy; vj;jid Jiwfs;> FLk;gq;fs; cs;sd? 

m) 4 Jiwfs;> 23 FLk;gq;fs;  M) 6 Jiwfs;> 34 FLk;gq;fs; 

,) 5 Jiwfs;> 27 FLk;gq;fs;  <) 3 Jiwfs;> 12 FLk;gq;fs; 

8. gpd;tUk; ve;j thpirapy; R+yf fPo;kyh;fs; nfhz;l jhtuq;fs; cs;sd? 

m) jyhkp/GNshNu   M) b];fp/GNsNu 

,) ,d;/ngNu    <) n`l;bNuhkpNu 

9. A+dpnrf;RNty;]; vd;w thpirapy; cs;s FLk;gq;fs; 

m) nrhyhNdrp    M) A+/Nghh;gpNarp 

,) khy;Ntrp    <) kpA+Nrrp 

 

$Ljy; tpdhf;fs; : 

1. R+yf Nky;kyh; kw;Wk; ,uz;L R+ypiyfisAila kyh;fisf; nfhz;l jhtuq;fs; rhh;e;Js;s 

lhf;]hd;. 

m) jyhkp/GNshNu   M) igfhh;ngy;Nyl;Nl 

,) ,d;/ngNu    <) A+dpnrf;];RNty;]; 

2. fNuhy]; ypd;Nda]; vd;gth; 

m) ,q;fpyhe;J jhtutpayhh;  M) ];tPld; jhtutpayhh; 

,) n[h;khdpa jhtutpayhh;  <) ,e;jpa jhtutpayhh; 

3. nge;jk; kw;Wk; `{f;fh; jhtu tifg;ghl;by; Kjd; Kjypy; ,lk; ngw;Ws;s Jiw 

m) khy;Nt];    M) ghypNkhdpNay;]; 

,) uhNdy;];    <) NuhNry;]; 

4. mfpy cyf Ie;jhtJ jhtutpay; $l;lk; eilngw;w ,lk; 

m) Nfk;gphpl;[;    M) nydpd;fpuhl; 

<) ];tPld;     ,) n[h;kdp 

5. nge;jk; kw;Wk; `{f;fh; tifg;ghl;by;> Jiz tFg;G khNdhf;sikbNa nfhz;Ls;sJ. 

m) 8 thpirfs;> 36 FLk;gq;fs;  M) 7 thpirfs;> 34 FLk;gq;fs; 

,) 7 thpirfs;> 36 FLk;gq;fs;  <) 6 Jiwfs;> 34 FLk;gq;fs; 

6. 12 -tJ mfpy cyf jhtutpay; $l;lk; eilngw;w Mz;L 

m) 1930  M) 1975  ,) 1978  <) 1975 

7. b];fpGNshNu thpirapy; cs;s Jiwfs; kw;Wk; FLk;gq;fspd; vz;zpf;if KiwNa 

m) 4 kw;Wk; 23 M) 6 kw;Wk; 34 ,) 5 kw;wk; 27  <) 3 kw;Wk; 12 

8. nge;jk; `{f;fh; tifg;ghl;by; fPo; nfhLf;fg;gl;Ls;s thpirfspy; 4 JiwfisAk;> 24 

FLk;gq;fisAk; cs;slf;fpwJ. 

m) b];fp/GNshNu   M) n`l;bNuhkpNu 

,) igfhh;ngy;yl;Nl   <) fhy;rp/GNshNu 

9. R+yf fPo; kyh;fSila jhtuq;fs; rhh;e;Js;s lhf;]hd; 

m) jyhkp/GNshNu   M) ,d;/ngNu 

,) igfhh;ngy;Nyl;Nl   <) A+dpnrf;RNt]; 
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,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk;. 

1. nge;jk; kw;Wk; `{f;fh; tifg;ghl;bid gpd;gw;Wk; ehLfs; ahit? 

,e;jpah> ,q;fpyhe;J kw;Wk; gy fhkd;nty;j; ehLfs; Nghd;witahFk;.. 

2. G+f;Fk; jhtuq;fspd; %d;W tFg;Gfs; ahit? 

(1) ilfhl;byplNd 

(2) [pk;Ndh];ngh;Nk 

(3) khNdhfhl;byplNd 

3. nge;jk; kw;Wk; `{f;fh; tifg;ghl;bYs;s [pk;Ndh];ngh;k; jhtuf; FLk;gq;fs; ahit? 

ePl;Nlrp> Nfhdp/ngNu kw;Wk; irf;fNlrp vd %d;W jhtuf; FLk;gq;fs; cs;sd. 

4. ghypngl;lhNy vd;why; vd;d? 

 ghypngl;lhNy vd;J ,aw;if tifg;ghl;by; ,J Xh; Jiz tFg;G MFk;. 

 ,izahj my;ypfisAila kyh;fs; ghypngl;lhNyapy; tifg;gLj;jg;gl;Ls;sd. 

 kyh;fs; njspthd Gy;yptl;lk; kw;Wk; my;yptl;lk; nfhz;lit. 

 b];fp/GNshNu> jyhkp/GNshNu> fhyprp/GNshNu vd %d;W thpirfshf 

tifg;gLj;jg;gl;Ls;sd. 

5. khNdhf;sikbNA - rpWFwpg;G vOJf. 

 ,J Xh; ,aw;if tifg;ghl;bd; Jiz tFg;G MFk;. 

 Xh; mLf;F ,jo;fisAila kyh;fisf; nfhz;l jhtuq;fs; ,jpy; ,lk;ngWfpd;wd. 

 kyh;fs; KOikaw;wit. Gy;yp kw;Wk; my;yp ,jo;fs; njspthf fhzg;gLtjpy;iy. 

 Gy;yptl;lk; (m) my;yptl;lk; vd rpy kyh;fspy; NtWgLj;jp mwpa ,ayhJ. ,jw;F ‚G+tpjo; 

tl;lk;‛ vd;W ngah;.  

6. yhhpNdapd; tifg;ghl;L epiyia jUf. 

tFg;G  : ilfhl;byplNd 

Jiz tFg;G : khNdhf;sikbNa 

thpir  : lhg;Ndy;]; 

FLk;gk;  : yhhpdpNa 

$Ljy; tpdhf;fs; 

1. igfhh;ngy;Nyl;Nl gw;wp Fwpg;G jUf. 

 R+yf kyh; kw;Wk; ,uz;L R+ypiyfisAilaJ. 

 ,jpy; 4 JiwfSk; 24 FLk;gq;fSk; cs;sd. 

 nrhyhNdrp FLk;gk; ghypNkhdpNay;]; vd;w Jiwapd; fPo; cs;sJ. 

2. uhNdy;]; Jiwapd; gw;wp Fwpg;G vOJf. 

 ,aw;if tifg;ghl;by; jhtuq;fspd; thpiraikg;gpy; uhNdy;]; vd;w Jiw Kjyplk; 

ngw;wpUg;gJ xU rpwg;G mk;rkhFk;. 

 ,jpy; kpf vspa njhd;ikahd gz;GfisAila jhtuq;fs; ,lk; ngWrpd;wd. 

 caph; thOk; MQ;rpNah;ngh;k; jhtuq;fspy; uhNdy;]; Jiwiar; rhh;e;j jhtuq;fs; kpfTk; 

vspait kw;Wk; njhd;ikahdit vdf; fz;lwpag;gl;Ls;sd. 

xOf;fk; fy;tp xsp,y;yh tpsf;if Nghy 
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3. ilfhl;byplNd tFg;gpy; cs;s Jiz tFg;gfspd; ngah;fis vOJf. 

(1) Jiz tFg;G : 1 - ghypngl;lhNy 

(2) Jiz tFg;G : 2 - NfNkh ngy;Nyl;Nl 

(3) Jiz tFg;G : 3 - khNdhf;sikbNa 

xt;nthU tpdhtpw;Fk; 100 thh;j;ijfSf;F kpfhky; tpilaspf;fTk;: 

1. nge;jk; kw;Wk; `_f;fh; tifg;ghl;bd; epiwfis vOJf. 

 nge;jk; kw;Wk; `_f;fh; jhtu tifghL> Ez;zpa Neub Ma;tpw;F cl;gl;L kpfTk; ,aw;if 

Kiwapy; ntspaplg;gl;l tifghL MFk;. 

 jhtuq;fspd; tpsf;fq;fs;> njspthfTk;> KOikahfTk; rhpahfTk; ,Ug;gJ ,jd; rpwg;G 

mk;rkhFk;. 

 ,t;tifghL gps;gw;Wtjw;F vspikahfTk;> jhtuq;fis ,dq;fz;lwpa xU jpwT 

NfhyhfTk; cs;sd. 

 fpA+ n`h;Nghpak; kw;Wk; cyfpYs;s gy n`h;Nghpaq;fspYk; ,t;tifghL 

gad;gLj;jg;gLfpwJ. 

 ngUk;ghd;ikahd fUj;Jfs; jw;fhy kuT top nfhs;iffSf;F xj;jikfpd;wd.  

 khNdhfhl;byplNd jhtuq;fs;> ,t;tifg;ghl;bd; ,Wjpapy; ilfhl;byplNd jhtuq;fSf;Fg; 

gpwF ,lk; ngw;wpUg;gJ kuG topapy; mike;jjhf fUjg;gLfpwJ. 

 

$Ljy; tpdhf;fs; 

1. nge;jk; kw;wk; `_f;fh; tifg;ghl;bd; Fiwfis vOjTk;. 

 ,t;tifg;ghl;by;> ilfhl;byplNd jhtu tFg;gpw;Fk;> khNdhfhl;byplNd jhtu tFg;gpw;Fk; 

,ilapy; [pk;Ndh];ngh;k;Nk ,lk; ngw;wpUg;gJ xU ngUq;FiwahFk;. 

 kyhpd; gy gz;Gfs; ,t;tifg;ghl;by; ,lk; ngwhky; epuhfhpf;fg;gl;bUg;gJ kw;nwhU 

FiwahFk;. 

 xU tpj;jpiyj; jhtuq;fspy; kpfTk; Nkk;ghL mile;j jhtuf; FLk;gkhd Mh;f;fpNlrp> kpfTk; 

vspa njhd;ikahdnjdf;  fUjp ,t;tifg;ghl;bd; njhlf;fj;jpy; itf;fg;gl;Ls;sJ. ,J 

jtwhdJ. 

 njhlh;gw;w jhtuf;FLk;gq;fs; xNu gphptpy; ,lk; ngw;Ws;sd. 

 ,t;tifg;ghl;by; neUq;fpa njhlh;gpidAila rpy jhtuq;fs; jdpikg;gLj;jg;gl;L 

ntt;NtW gphpTdspd; fPo; ,lk; ngw;Ws;sd. 

v.fh : khNdhf;sikbNa Jid tFg;gpYs;s fh;Ntk;gphpNa thpirapy; ,lk; ngw;Ws;s 

jyhkp/GNshNu thpirapd; fPo; tUk; NfhpNah/gpy;Nyrp FLk;gj;Jld; neUq;fpa 

njhlh;GilaJ. Mdhy; ,itfs; jdpj;jdp gphptpy; ,lk; ngw;Ws;sd. ,J jtwhdJ. 

 

2. nge;jk; kw;Wk; `_f;fh; tifg;ghl;L ml;ltizia jUf. 

xt;nthU tpdhtpw;Fk; 200 thh;j;ijfSf;F kpfhky; tpilaspf;fTk;: 

1. nge;jk; kw;Wk; `_f;fh; tifg;ghl;bd; ml;ltidia tpthp? 

 ,J Xh; ,aw;if tifghL MFk;. 

 jhtuj;jpd; gy Kf;fpa gz;Gfis mbg;gilahff; nfhz;lJ. 

 ,q;fpyhe;J ehl;ilr; rhh;e;j [pahh;[; nge;jk; (1800 - 1884) kw;Wk; rh;N[hrg; lhy;ld; `_f;fh; 

(1817 - 1911) Mfpa ,U jhtutpay; ty;Yeh;fshy; ,t;tifghL cUthf;fg;gl;lJ.. 

 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



11 
 

tFg;G - I ilfhl;byplNd : 

tpijfs; : ,uz;L tpj;jpiyfis nfhz;Ls;sd. 

,iyfs; : tiygpd;dy; euk;gikg;ig cilaJ. 

kyh;fs; : ehd;F (m) Ie;J mq;f kyh; mikg;gpid nfhz;Ls;sJ. 

 ghypngl;lhNy> NfNkhngl;lhNy kw;Wk; khNdhf;sikbNa vd %d;W Jiz tFg;Gfshf 

gphpf;fg;gl;Ls;sJ. 

 

 

 

Jiz tFg;G - 1 ghypngl;lhNy : 

 ,idahj my;yp ,jo;fisAila kyh;fs; ghypngl;lhNytpy; tifg;gLj;jg;gl;Ls;sd. 

 kyh;fs; njspthd my;yptl;lk; kw;Wk; Gy;yptl;lk; nfhz;lJ. 

 jyhkp/GNshNu> b];fp/GNshNu kw;Wk; fhyprp/GNshNu vd %d;W thpirfshf 

itf;fg;gl;Ls;sd. 

thpir (i) jyhkp/GNshNu : 

 tl;l tbt my;yJ $k;G tbt G+j;jsKila kyh;fis nfhz;l jhtuq;fs; ,jpy; mlq;Fk;. 

 R+yf Nky; kyh;fs; 

tpir (ii) b];fp/GNshNu : 

 tl;L tbtKila  G+j;jsKila kyh;fis nfhz;l jhtuq;fs; ,jpy; mlq;Fk;. 

 R+yf Nky; kyh; 
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thpir (iii) fhyprp/GNshNu : 

 Nfhg;ig tbt G+j;jsKila kyh;fisf; nfhz;l jhtuq;fs; ,jpy; mlq;Fk;. 

 R+yf Nky; my;yJ fPo; my;yJ ghjp Nky; fPo; kyh;fs; fhzg;gLk;. 

Jiz tFg;G - 2 - NfNkhngl;lhNy : 

 KOikahf my;yJ gFjp ,ize;j my;ypfisf; nfhz;l kyh;fisAila jhtuq;fs; ,jpy; 

mlq;Fk;. 

 Gy;yp ,jo;fSk;> my;yp ,jo;fSk; njspthf fhzg;GLk;. 

 ,d; /ngNu> n`l;bNuhkpNu kw;Wk; igfhh;ngy;Nyl;Nl vd;w %d;W thpirfis 

nfhz;Ls;sJ. 

thpir (i) ,d;/ngNu : 

 R+yf fPo; kyh;fisAil jhtuq;fisf; nfhz;lJ. 

thpir (ii) n`l;bNukpNu: 

 R+yf Nky; kyh; kw;Wk; ,uz;bw;F Nkw;gl;l R+ypiyfis cilaJ. 

thpir (iii) igfhh;ngy;Nyl;Nl : 

 R+yf  Nky; kyh; kw;Wk; ,uz;L R+ypiyfisAila kyh;fisf; nfhz;lJ. 

Jiz tFg;G 3 - khNdhf;sikbNa : 

 Xh; mLf;F ,jo;fisAila kyh;fisf; nfhz;l jhtuq;fs; ,jpy; ,lk; ngw;Ws;sd. 

 kyh;fs; KOikaw;wit. Gy;yp kw;Wk; my;yp ,jo;fs; njspthf fhzg;gLtjpy;iy.  

 Gy;yptl;lk; my;yJ my;yptl;lk; vd rpy kyh;fspy; NtWgLj;jpf; fhz ,ayhJ. ,jw;F 

‚G+tpjo; tl;lk;‛ vd;W ngah;. 

tFg;G II – [pk;Ndh];ngh;Nk : 

 [pk;Ndh];ngh;k; jhtuq;fspy;> R+yfk; fhzg;gLtjpy;iy. MfNt R+y;fs; my;yJ tpijfs; 

jpwe;j epiyapy; fhzg;gLk;. 

 ePl;Nlrp> Nfhzp/ngNu kw;Wk; irf;fNlrp vd %d;W FLk;gq;fs; cs;d. 

tFg;G III – khNdhfhl;byplNd : 

tpijfs; :  xUtpj;jpiyiaf; nfhz;Ls;sd.  

,iyfs; : ,iz Nghf;F euk;gikT. 

Nth;fs; : ry;yp Nth;j; njhFg;G fhzg;gLk;. 

khy;Ntrp - gUj;jp FLk;gk; 

rhpahd tpilia Njh;e;njLj;J vOJf. 

1. nj];gp]pah ghg;Gy;dpah ,lk; ngw;Ws;s FLk;gk; 

m) nrhyhNdrp   M) A+/Nghh;gpNarp 

,) khy;Ntrp    <) kpA+Nrrp 

2. khy;;Ntrp ,lk; ngw;Ws;s thpir 

m) jyhkp/GNshNu   M) ,d;/ngNu 

,) n`l;bNuhkpNu   <) b];fp/GNshNu 

3. XuiwAila kfue;jg;igf; fhzg;gLk; FLk;gk; 

m) nrhyhNdrp   M) A+/Nghh;gpNarp 

,) khy;Ntrp    ,) kpA+Nrrp 
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4. Vngy;kh];f]; v];Fyz;l]; jhtuj;jpd; fdp 

m) l;&l;    M) gpsTf;fdp 

,) nuf;kh    ,) R+yf miw ntbfdp 

5. ntz;il jhtuj;jpd; ,Unrhw; ngah; 

m) i`gp];f]; nfd;dhgpd]; M) nj];gprpah ghg;Gy;dpah 

,) fh]pgpak; ghh;gnld;];  ,) Vngkh];f]; v];Fnyz;l]; 

$Ljy; tpdhf;fs; 

1. nj];gprpah ghGy;dpah xU 

m) kuk;    M) Gjh;nrb 

,) rpWnrb    <) Fkpoj;Jld; rpWnrb 

2. kQ;rs;fhkhiyia Fzg;gLj;jg; gad;gLk; jhtuk; 

m) /gpy;yhe;j]; vk;gpspf;fh  M) /gpy;yhe;j]; mkuh]; 

,) hp]pd]; fk;A+dp];  ,) [hl;Nuhgh Fh;fh]; 

3. khy;Ntrp FLk;gj;jpy; vj;jhtuj;jpy; Gwg;Gy;yp tl;lk; ,y;iy? 

m) hprpd];    M) mGl;byhd;  

,) i`gp];f];   <) gNyhdpah  

4. nrhyhNdrp FLk;gj;ij rhh;e;j gpd;tUk; jhtuq;fspy; vj;jhtuj;jpy; ngh;hp tiff; 

fhzg;gLfpwJ? 

m) lhl;̂ uh    M) ngl;Ldpah 

,) epf;Nfhl;bahdh   <) iyf;Nfhngh;rpfhd; 

5. My;jpahtpy; fhzg;gLk; R+ypiyfspd; vz;zpf;if 

m) 5   M) 10  ,) 15   <) 20 

6. i\rhd;j]; gpd;Ndl;l]; jhtuj;jpy; tskhd kfue;jj;jhspd; vz;zpf;if 

m) xd;W  M) ,uz;L ,) %d;W  <) ehd;F 

 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk;.. 

 

1. khy;Ntrpapd; epiyia vOJf. 

tFg;G   : ilfhl;byplNd 

Jiz tFg;G : ghypngl;lhNy 

thpir  : jyhkp/GNshNu 

Jiw  : khy;Nty;]; 

FLk;gk; : khy;Ntrp 

2. i`gp];f];Nuhrh - irndd;rp]; jhtuj;jpd; kfue;jj;jhs; tl;lj;jpid tpthp? 

 kfue;jj;jhs;fs; vz;zw;wit. xU fw;iwkfue;jjhs;. 

kfue;jf;fk;gpfs; :  

 kfue;jf;fk;gpfs; ,ize;J cUthd Foy;> R+y;jz;bid %bAs;sJ. 

 kfue;jf;Foy; rptg;G epwKilaJ. 

 

grpj;jpU> jdpj;jpU> tpopj;jpU  - Rthkp tpNtfhde;jh; 
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kfue;jg;ig :  

 XuiwAilaJ. rpWePuf tbtkhdJ. kQ;rs; epwk; cilaJ. kfue;j fk;gpAld; FWf;fhf 

,ize;Js;sJ. FWf;fhf ntspNehf;fp ntbf;Fk;. 

3. i`gp];f];Nuhrh irndd;rp]; jhtuj;jpd; R+yf tl;lj;jpid tpthp? 

 Nky; kl;l R+w;ig 

R+ypiyfs; : 

 Ie;J R+ypiyfisAilaJ> ,ize;jJ>  

R+yiwfs; :  

 Ie;J R+yiwfs; cilad. 

 xt;nthU R+yiwapYk; gy R+y;fs; mr;R xl;L Kiw cs;sd. 

R+y;jz;L : 

 R+y; jz;L ePz;lJ. nkd;ikahdJ. kfue;jj;jhs; Foypd; topahf nrd;W Ie;J fpisfspy; 

KbtilfpwJ. 

R+y;Kb : 

 R+y;Kb 5> cUz;ilahdJ kw;Wk; gy tz;zKilaJ. 

4. khy;Ntrp FLk;gj;jpYs;s ehh;j; jhtuq;fs; %d;wpid vOJf. 

t.vz; ,U nrhw;ngah; jkpo; ngah; 

1 fh];gpak; ghh;gnld;]; vfpg;J gUj;jp 

2 fh];gpak; n`h;Ngrpak; gUj;jp 

3 fh];gpak; `ph;Rl;lk; mnkhpf;fd; gUj;jp 

4 i`gp];f]; nfd;dhgpd]; nlf;fhd; gUj;jp 

 

5. khy;Ntrp FLk;gj;jpYs;s kUj;Jj; jhtuq;fs; vOJf. 

t.vz; ,U nrhw;ngah; gad;fs; 

1 mGl;byhd; ,d;bfk; fha;r;rYf;F kUe;J 

2 khy;th rpy;nt];l;hp]; ff;Fthd; ,Uky; 

3 My;jpah Nuhrpah tapw;Wg;Nghf;if 

Fzg;gLj;j 

 

6. khy;Ntrp jhtuq;fSs;> czT jhtuk; %d;wpd; ngahpid vOJf. 

t.vz; ,U nrhw;ngah; tl;lhug;ngah; 

1 Vngy;kh];f]; v];Fyd;l]; ntz;il 

2 i`gp];f]; nfd;dhgpd]; Gspr;irf;fPiu 

3 i`gp];f]; rg;lhhpah Gspr;irapd; tif 

 

7. Gwg;Gy;yp tl;lk; vd;why; vd;d? ,J mbbyhd; ,d;bfk; vd;w jhtuj;jpy; cs;sjh? 

 G+f;fhk;Gr; nrjpy;fs; xU tl;lj;jpy; Gy;yp ,jo;fSf;F Gwj;Nj mike;J cUthf;fpaJ ‘Gw 

Gy;yptl;lk;’ MFk;. 

 mGbyhd; jhtuj;jpy; G+f;fhk;G nrjpy;fsw;W fhzg;gLk;. 
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xt;nthU tpdhtpw;Fk; 100 thh;j;ijf;F kpfhky; tpilaspf;fTk;. 

 

1. khy;Ntrp jhtuj;jpd; nghUshjkhu Kf;fpaj;Jtj;ij vOJf. 

t.vz; jhtuk; ,Unrhw;ngah; gad;gLk; ghfk; gad; 

1 ehh;;j; jhtuq;fs; i`gp];f]; 

nfd;dhgpd]; 

gh];l; ehh;fs; fapW jahhpf;f 

2 czTj; jhtuq;fs; Vngy;kh];f]; 

v];Fyz;l]; 

ntz;ilf;fha; czthf 

3 fl;ilj; jhtuq;fs; nj];gprpah 

ghg;Gy;dpah 

jz;L kw;Wk; 

fpisfs; 

(fl;il) 

glF> kur;rhkhd; kw;Wk; 

Ntshz;ikf;fhd 

cgfuzq;fs; jahhpf;f 

4 kUj;Jtj; jhtuq;fs; khy;th 

rpy;nt];l;hp]; / 

My;jpahNuhrpah 

Nth;fs; ff;thd; ,Uky; kw;Wk; 

tapw;Wg; Nghf;fpid 

Fzg;gLj;jg; 

gad;gLfpd;wd. 

5 myq;fhuj; 

jhtuq;fs; 

My;jpahNuhrpah G+f;fs; myq;fhuj;Njhl;lq;fspy; 

tsh;f;fg;gLfpd;wd. 

 

xt;nthU tpdhtpw;Fk; 200 thh;j;ijf;F kpfhky; tpilaspf;fTk; 

1. i`gp];f]; Nuhrh - nrndd;rp]; jhtuj;jpid fiyr; nrhw;fshy; tpthp? 

tshpay;G - gy Mz;L Gjh;nrbahFk;. 

Nth; - MzpNth;j;njhFg;G 

jz;L - epyj;jpd; Nky; fhzg;gLk;. cUz;ilahdJ. fl;ilj; jd;ikAilaJ kw;Wk; fpisj;jJ. 

,iy - jdp ,iykhw;wpaiyaikT> ,iyf;fhk;GilaJ> ,iyabr; nrjpYilaJ. gw;fs; Nghd;w 

tpsk;GilaJ. totog;ghdJ. $hpa KidAilaJ kw;Wk; gy fpisfisAila tiygpd;dy; 

euk;gikg;GilaJ. 

kQ;rhp  - ,iyf; Nfhzj;jpyike;j xw;iw kyh; irk;. 

Gy;yp tl;lk; : 

 Gy;yp ,jo;fs; 5 gRikahdJ. 

 njhL ,joikg;GilaJ. 

my;yp tl;lk;: 

 my;yp ,jo;fs; 5 gy tz;zKilaJ. 

 ,izahj my;ypfs; Mdhy; mbapy; ,ize;J> jpUF ,joikg;gpy; fhzg;gLk;. 

kfue;jjhs; tl;lk; 

kfue;jjhs;fs; vz;zpf;if : 

 vz;zw;wit> xU fw;iw kfue;jjhs; 

kfue;jf; fk;gpfs; : 

 kfue;jf; fk;gpfs; ,ize;J cUthd Foy;> R+y; jz;bid %bAs;sJ. kfue;jj;jhs; Foy; 

rpfg;G epwKilaJ. 

kfue;jg;ig: 

 XuiwAilaJ. rpWePuf tbtkhdJ. kQ;rs; epwKilaJ. kfue;jf; fk;gpAld; FWf;fhf 

,ize;Js;sJ. FWf;fhf ntspNehf;fp ntbf;Fk;. 
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R+yf tl;lk;: 

 Nky;kl;l R+w;igiaAilaJ. 

R+yf ,iyfs; : 

 R+yf ,iyfs; 5> ,ize;jit. 

R+yiwfs; : 

 R+yiwfs; 5 

 xt;nthU R+yiwapYk; gy R+y;fs; xl;L Kiwapy; cs;sJ. 

R+y; jz;L : 

 ePz;lJ> nkd;ikahdJ> kfue;jj;jhs; Foypd; topahf nrd;W Ie;J fpisfspy; 

KbtilfpwJ. 

R+y; Kb : 

 R+y; Kb 5> cUz;ilahdJ kw;Wk; tz;zKilaJ. 

kyhpd; tha;g;ghL : 

 

 

 

 

nrhyhNdrp 

 

rhpahd tpiliaj; Njh;e;njLj;J vOJf. 

1. nrhyhNdrp ,lk; ngw;Ws;s Jiw 

m) khy;Nty;];    M) ghypNkhdpNay;]; 

,) A+dpnrr;RNty;];   <) uhNdy;]; 

2. eLeuk;G kw;Wk; gf;f euk;Gfspd; kPJ kQ;rs; epw Kl;fs; fhzg;gLk; jhtuk; 

m) nrhyhdk; nkyhQ;rp  M) lhl;̂ uh nkl;ly; 

,) nrhyhdk; rhe;Njhfhh;g;gk;  <) ngl;^dpah i`gphplh 
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3. R+ypiyfs; Neh;f;Nfhl;by; mikahky;> rw;W rha;thf mike;Js;s kyh;fisAila FLk;gk; 

m) khy;Ntrp    M) nrhyhNdrp 

,) A/Nghh ;gpNarp    <) kpA+Nrrp 

$Ljy; tpdhf;fs; 

1. n`ypf;fha;L irNkh]; tif kQ;rhp fhzg;gLk; jhtuk; vJ? 

m) nrhyhdk; bA+gNuhrk;  M) itj;jhdpah rhk;dp/nguh 

,) nrhyhdk; ief;uk;   <) lhl;̂ uh ];luhNkhdpak; 

2. vj;jhtuj;jpy; %d;W kfue;jj;jhs;fs; kyl;L kfue;jj;jhs;fshf FWf;fk; mile;Js;sd? 

m) nrhyhdk; ief;uk;   M) i\rhd;j]; gpd;Ndl;l]; 

,) lhl;̂ uh ];l;uhNkhdpak;  <) ngl;^dpah i`gphplh 

3. nrhyhNdrp FLk;gj;jpd; R+yfk; 

m) fPo;kl;l R+w;ig> R+ypiyfs; ,ize;jit  M) Nky;kl;l R+w;ig> R+ypiy R+yfk; 

,) ,U R+ypiy R+yfk;> R+ypiyfs; ,ize;jit <) fPo;kl;l R+w;ig> ,U R+ypiy R+yfk; 

4. itj;jhdpah rhk;dpnguh jhtuj;jpy; fhzg;gLk; kQ;rhp ………….. MFk;. 

m) n`ypf;fha;L irNkh];  M) Nfhzk; tpyfpa ];fhh;gpaha;L irNkh]; 

,) jdpj;j ,iyf;Nfhz irNkh]; <) mk;ngy;Nyl; irNkh]; 

5. xU kyhpd; tha;g;ghl;by; ,ize;j ,U R+yf ,iyfs; Nky;kl;l R+w;igapid Fwpg;gJ 

m)  ̅2  M)  ̅(2)  ,)   2)  <)  ̅ 2)  

6. nlf;fhd; gUj;jp ,jDila rhjhuzg; ngauhFk;  

m) i`gp];f]; Nuh]h irdd;rp]; M) i`gp];f]; rg;lhhpah 

,) i`gp];f]; nfd;dhgpd];  <) i`gp];f]; irNrhngl;lhy]; 

 

,uz;L my;yJ %d;W thf;fpaq;fspy; vOJf : 

1. ml;/Nuhgpd; vd;why; vd;d? 

 nrhyhNdrp FLk;gj;ijr; Nrh;e;j ml;Nuhgh ngy;yNlhdh vd;w jhtu Nth;fspypUe;J 

ml;/Nuhgpd; vd;w My;fyha;L gphpj;njLf;fg;gLfpwJ. 

 jir typia ePf;fg; gad;gLfpwJ. 

2. nrhyhNdrp FLk;gj;jpd; tifg;ghl;L epiyia vOJf. (m) cUis fpoq;F FLk;gj;jpd; 

tifg;ghl;L epiyia vOJf. 

tFg;G  : ilfhl;byplNd> 

Jiz tFg;g  : NfNkhngl;lhNy> 

thpir  : igfhh;ngy;Nyl;Nl> 

Jiw  : ghypNkhdpNay;];> 

FLk;gk;  : nrhyhNdrp. 

3. nrhyhNdrp FLk;g kyhpd; R+yf tl;lj;jpid tpthp?  

R+yf tl;lk;  

 Nky;kl;l R+w;ig. 

R+yf ,iyfs; 

 ,U R+yf ,iyfs;> ,ize;jJ. 

 R++yf ,iyfs; Neh;f;Nfhl;by; mikahky; rw;W rha;thf fhzg;gLk;. 

R+y;fs; : 

 R+y;xl;Lj;jpRtpy; mr;R R+y; xl;L KiwapYs;sJ. 
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R+yf miwfs; : 

 ,U R+yf miwfs; Nghypahd FWf;Fr;Rth; cw;gj;jpahtjhy; ehd;F R+yf miwfs; 

nfhz;L fhzg;gLk;. 

R+y; jz;L : jdpj;jJ> ePz;Ls;sJ 

R+y; Kb : ,uz;L kly;fSld; fhzg;gLk;. 

4. nrhyhNdrp FLk;gj;jpd; gy;NtW kQ;rhpfis v.fh. vOJf. 

t.vz; kQ;rhp vLj;Jf;fhl;L 

1 jdpj;j> ,iyNfhz irNkh]; lhl;̂ uh ];l;uhNkhdpak; 

2 ];fhh;gpaha;L irNkh]; (iuNghbak;) nrhyhdk; ief;uk; 

3 n`ypf;fha;L irNkh]; nrhyhdk; bA+gNuhrk; 

4 mk;ngy;Nyl; irNkh]; itj;jhdpah rhk;dp/nguh 

 

5. nrhyhNdrp jhtuq;fSs; czTj; jhtuq;fs; %d;wpid vOJf. 

 nrhyhdk; bA+gNuhrk; 

 nrhyhdk; nkyhQ;rpdh 

 iyf;Nfhngh;rpfhd; v];Fnyz;lk; 

6. Gifapiyapy; cs;s My;fyha;Lfis vOJf. 

 epf;Nfhl;bd;> ehh;epf;Nfhl;bd; kw;Wk; mdNgrpd; Nghd;w My;fyha;Lfs; Gifapiyapy; 

fhzg;gLfpd;wd. 

$Ljy; tpdhf;fs; 

1. khy;Ntrp kw;Wk; nrhyhNdrp FLk;g kfue;jj;jhs; tl;lj;jpd; NtWghLfs;. 

 

t.vz; kfue;jj;jhs;fspd; gz;Gfs; khy;Ntrp nrhyhNdrp 

1 kfue;jj;jhspd; vz;zpf;if vz;zw;wit Ie;J 

2 kfue;jg;ig XuiwAilaJ ,U miwAilaJ 

3 kfue;jf;fk;gpfs; ,izT kfue;jf;fk;gpAld; 

FWf;fhf 

,ize;Js;sJ 

ePz;l kfue;jf; 

fk;gpfs; 

mbapize;Js;sJ 

4 ntbf;Fk; jpwd; FWf;fhf 

ntspNehf;fp 

ntbf;Fk; 

cl;Gwkhf 

ePs;thf;fpy; 

ntbf;ff;$bait 

 

2. ];l;uhNkhdpak; vd;why; vd;d? 

 nrhyhNdrp FLk;gj;ijr; Nrh;e;j lhl;̂ uh ];l;uhNkhdpak; vd;w jhtu ,iyfs; kw;Wk; 

G+f;fspypUe;J “];l;uhNkhdpak” vd;w kUe;J gphpj;njLf;fg;gLfpwJ. 

gad;fs;:M];j;Jkh kw;Wk; ,UkYf;F kUe;jhfg; gad;gLfpwJ. 

3. nrhyhNdrp jhtuq;fSs; VNjDk; %d;W kUj;Jtj; jhtuq;fspd; ngahpid vOjp 

mj;jhtuq;fspd; kUj;Jt gad;ghl;L gFjpiaAk; Fwpg;gpLf. 

t.vz; ,Unrhw;ngah; gad;ghl;L gFjp 

1 ml;Nuh/gh ngy;yNlhdh Nth;fs; 

2 lhl;̂ uh ];l;uhNkhdpak; ,iyfs;> G+f;fs; 

3 nrhyhdk; l;iuNyhNgl;lk; ,iyfs;> kyh;fs;> fdpfs; 

4 itj;jhdpah rhk;dp/nguh ,iyfs;> Nth;fs; 
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4. nrhyhNdrp FLk;gj;ijr; Nrh;e;j %d;W kUj;Jtj; jhtuq;fspd; ,Unrhw; ngah;fis vOJf. 

(1) ml;/Nuhgh ngy;yNlhdh 

(2) lhl;̂ uh ];l;uhNkhdpak; 

(3) nrhyhdk; l;iuNyhNgl;lk; 

(4) itj;jhdpah rhk;dp/nguh 

5. nrhyhNdrp FLk;g kUj;Jtj; jhtuq;fs; VNjDk; %d;W ,U nrhw;ngah; kw;Wk; gad;fs; jUf. 

t.vz; ,Unrhw;ngah; ngwg;gLk; nghUs; gad;fs; 

1 ml;Nuh/gh ngy;yNlhdh ml;Nuhgpd; 
jirtyp ePf;Fk; 

kUe;J 

2 lhl;̂ uh ];l;uhNkhdpak; ];l;uhNkhdpak; 

M];j;Jkh> 

ff;Fthd; 

,UkYf;F kUe;J 

3 nrhyhdk; l;iuNyhNgl;lk; ,iyfs; ,UkYf;F kUe;J 

4 itj;jhdpah rhkpdp/nguh ,iyfs;> Nth;fs; 
euk;G jsh;r;rpf;F 

kUe;J> rpwe;j lhdpf; 

 

 

xt;nthU tpdhtpw;Fk; 100 thh;j;ijfSf;F kpfhky; tpilaspf;fTk; : 

1. nrhyhNdrp FLk;gj;jpd; jhtuj;jpd; nghUshjhu Kf;fpaj;Jtj;ij $Wf. 

t.vz; jhtuk; ,Unrhw; ngah; gad;gLk; ghfk; gad; 

1 czTj; jhtuk; nrhyhdk; 

bA+gNuhrk; 

Nth; (jiu fPo; 

jz;Lfs;) 

mjpfkhfg; gad;gLk; 

czT tif> mjpf 

msT 

fhh;Nghi`l;Nul; 

epiwe;jJ 

2 kUj;Jtj;jhtuk; ml;Nuhgh 

ngy;yNlhdh 

Nth;fs; 

(ml;Nuhgpd; 

vd;w My;fha;L 

kUe;J gphpj;J 

vLf;fg;gLfpwJ) 

jir typia ePf;f 

gad;gLfpwJ 

3 Gifapiyj;jhtuk; epf;Nfhl;bahdh 

nlhghf;fk; 

,iyfs; euk;GfSf;F 

mikjpA+l;Lk; 

kUe;jhfTk;> 

jirgpbg;G 

NtjidfSf;F 

kUe;jhfg;gad;gLfpwJ 

4 myq;fhuj;jhtuk; nr];l;uk; 

ilA+h;dk; (gfy; 

ky;yp)> nr];l;uk; 

ehf;lh;fk; 

kyh;fs; myq;fhuj;jpw;F 

Njhl;lq;fspy; 

tsh;f;fg;gLfpd;wd 

 

xt;nthU tpdhtpw;Fk; 200 thh;j;ijfSf;F kpfhky; tpilaspf;fTk;. 

1. lhl;̂ uh nkl;ly; fiyr;nrhw;fis tpthp? 

tshpay;G : epkph;e;j nghpa kw;Wk; gUkdhd rpWnrb 

Nth; : fpisj;j Mzp Nth;j;njhFg;G 

jz;L : clw;FopAs;sJ> gRikahdJ> nkd;ikahdJ kw;Wk; kpFe;j kzKilaJ. 

,iy : jdp ,iyfs;> khw;wiyaikT> ,iyf;fhk;GilaJ> KOikahdJ> kly;fisAilaJ> 

kokog;ghdJ. xU eLeuk;Gld; $ba tiyg;gpd;dy; euk;GilaJ. ,iyabr; nrjpyw;wJ. 

kQ;rhp : jdpj;j kw;Wk; ,iyf;Nfhz irNkh]; 
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Gy;yp tl;lk; : 

 Gy;yp ,jo;fs; 5> gRikahdJ> njhL ,joikT. 

my;yptl;lk; : 

 my;yp ,jo;fs; 5> 

 gRik fye;j ntz;ik> g;spNfl; (iftprpwp Nghd;w kbg;GilaJ)  

 jpUF ,joikT. 

kfue;jjhs; tl;lk; : 

 5 jdpj;jit> my;yp xl;bait> my;yp ,jo;fSf;fpilNa mike;jit. 

kfue;jf; fk;gpfs; : 

 kfue;jf; fk;gpfs; my;ypFoypd; mbg;gFjpapy; my;yJ ikag; gFjpapy; xl;bf; fhzg;gLk;. 

ePz;l kfue;jf; fk;gpfs; mbapide;jit. 

kfue;jg; ig : 

 ,U miwAilaJ. ,it cl;Gwkhf ePs;thf;fpy; ntbf;ff; $bait. 

R+yf tl;lk; : 

 Nky; kl;l R+w;ig cilaJ. 

R+yf ,iyfs; : 

 ,U R+yf ,iyfisAilaJ> ,ize;jJ. 

 R+yf ,iyfs; Neh;f;Nfhl;by; mikahky; rw;W rha;thf mike;J fhzg;gLk;. 

R+y;fs; : 

 R+y;fs; gUj;j R+y; xl;Lj;jpRtpy; mr;RR+y; xl;L KiwapYs;sJ. 

R+yf miwfs; : 

,U R+yf miwfs;> Nghypahd FWf;Fr;Rth; cw;gj;jpahtjhy; ehd;F R+yf miwiaf; nfhz;L 

fhzg;gLk;. 

R+y; jz;L : jdpj;jJ> ePz;Ls;sJ. 

R+y;Kb : ,U kly;fSld; fhzg;gLk;. 

kyh; tha;g;ghL : 

 

 

 

 

 

 

 

 

 

 

jd; kPJ tpOk; xt;nthU mbAk;> jd;id mofhd rpw;gkhf;Fk; vd;W  

fy;Yf;F njhpahJ - My;gh;l; Id;];Bd; 
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A+/Nghh;gpNarp 

rhpahd tpiliaj; Njh;e;njLj;J vOJf. 

1. A+/Nghh;gpNarp FLk;gj;jpy; ,lk; ngw;Ws;s Nghpdq;fs; 

m) 82  M) 90   ,) 300   <) 254 

2. hp]pd]; fk;A+dp]; xU 

m) rpWnrb M) Fw;Wkuk;  ,) kuk;  <) fpshNlhL 

3. fpshNlhLf;F xU vLj;Jf;fhl;L 

m) gpy;yhe;j]; vk;gpspf;fh  M) hp]pd]; fk;A+dp]; 

,) [l;Nuh/gh Fh;f];   <) A+/Nghh;gpah jpUf;fs;sp 

4. P̀tpah gpNurpypad;]p]; jhtuj;jpd; ,iyfs; 

m) jdpj;jJ    M) %d;W rpw;wpiyfisAila $l;biy 

,) fhk;;gw;wJ    <) mq;if tbt tphptiy gpd;dy; 

$Ljy; tpdhf;fs; 

1. njhONeha; kw;Wk; ghk;Gf;fbia Fzg;gLj;j cjTk; A+Nghh;gpNarp FLk;gj;jhtuk; 

m) /gpy;yhe;j]; mkhu];   M) [hl;NuhghFh;fh]; 

,) [hl;Nuhgh fh]pg;gpNghypah  <) mNyhtPuh 

2. mf;fhyp/gh ,z;bfh jhtuj;jpd; kQ;rhp …………………. MFk;. 

m) nurPk;     M) ghdpf;fps; 

,) Nfl;fpd;    ,) jdpj;jJ 

3. hp]pd]; fk;A+dp]; jhtuj;jpy; fhzg;gLk; kfue;jq;fs; 

m) xU fw;iw    M) ,U fw;iw 

,) ,U NtW Njhw;wKilaJ  <) gy fw;iw 

4. irahj;jpak; kQ;rhpapy; cs;s xt;nthU kfue;jj; jhSk; Fwpg;gJ  …………………. 

m) kyl;L kfue;jk;   M) Mz; kyh; 

,) kyl;Lr; R+y;    <) ngz; kyh;; 

5. mfhypah ,z;bfh ve;j FLk;gj;jpy; cs;sJ? 

m) khy;Ntrp    M) A+/Nghh;gpNarp 

,) Ul;Nlrp    <) UgpNarp 

6. ,j;jhtuj;jpd; Nth;f;fpoq;F ];lhh;r; epiwe;j czT tifahFk; 

m) gpy;yhe;j]; vk;spfh   M) A+Nghh;gpah jpUf;fs;sp 

,) khdp`hl; v];Fnyz;lh  <) hp]pd]; fk;A+dp]; 

7. nu]pd]; fk;A+dp]; jhtuj;jpd; tshpay;G 

m) kuk;     M) gy Mz;L rpWnrb 

,) Gjh; nrb    <) Xuhz;L rpW nrb 

8. hprpd]; fk;A+dp]; jhtuj;jpy; fhzg;gLk; fdp …………………. vdg;gLk; 

m) l;&g;;     M) nuf;kh 

,) fhg;R+y;     <) ePs; tbt ngh;hp 

9. FNuhl;ld; ];ghh;rpGNshu];; jhtuj;jpd; kQ;rhp tif 

m) ghdpf;fps;    M) irahj;jpak; 

,) Nfl;rpd;    <) jdpj;j nurPk; 

10. gNah “ Bry; jahhpf;fg; gad;gLk; jhtuk; 

m) [l;Nuhgh fh]pgpNghypah  M) [hl;NuhghFh;fh]; 

,) up]pd]; fk;A+dp];   <) P̀tpah gpNurpypad;]p]; 
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11. %d;W rpw;wpiyfis cila $l;biy ,jpy; fhzg;gLk; 

m) hp]pd];fk;A+dp];   M) `Ptpah gpNurpypad;rp]; 

,) [l;Nuhgh Fh;fh];   <) A+Nghh;gpah ];gpyd;ld;]; 

 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk;. 

1. A+Nghh;gpNarp FLk;gj;jpd; tifg;ghl;L epiyia vOJf. 

tFg;G  : ilfhl;byplNd 

Jiz tFg;G : khNdhf;sikbNa 

thpir  : A+dpnrf;fNty;]; 

FLk;gk;  : A+/Nghh;gpNarp 

2. fpshNlhL vd;why; vd;d? v.fh jUf. 

 A+Nghh;gpahtpd; gy rpw;wpdq;fspd; jz;L xspr;Nrh;ifia Nkw;nfhs;s cUkhw;wk; 

mile;Js;sJ. ,j;jifa cUkhw;wk; ‚fpshNlhL‛ vdg;gLk;. 

v.fh : A/Nghh;gpah jpUf;fs;sp 

3. A+Nghh;gpNarp FLk;gj;jpy; fhzg;gLk; gy;NtW tif kQ;rhpfis v.fh. jUf. 

t.vz; kQ;rhp tif vLj;Jf;fhl;L 

1 irahj;jpak; A/Nghh;gpah 

2 ghdpf;fps; hp]pd]; fk;A+dp]; 

3 vspanurPk; FNuhl;ld; ];lhh;rp/GNshu]; 

4 Nfl;fpd; mf;fhypgh ,z;bfh 

5 jdp kyh; /gpy;yhe;j]; mkhu]; 

 

4. /A+Nghh;gpNarp FLk;gj; jhtuq;fSs; ,U ,ug;gh; jhtuj;jpd; ,Unrhw;ngahpid vOJf. 

(i) P̀PPPP PPPP PPPPP PPPtpah gpNurpad;]p]; - ghuh ,ug;gh; 

(ii) khdp`hl;fpshrpNahtp -  kzpf;Nfhgh ,ug;gh; 

5. hp]pd]; fk;A+dp]; jhtuj;jpd; kQ;rhpia tpthp? 

Edpapy; fhzg;gLk; $l;L nurpNkh]; my;yJ ghdpf;fps; MFk;. ,q;F Mz;kyh;fs; 

mbg;;gFjpapYk;> ngz; kyh;fs; kQ;rhpapd; EdpapYk; fhzg;gLk;. 

6. irahj;jpak; kQ;rhpia tpsf;Ff. 

 A+Nghh;gpahtpd; rpwg;G tif kQ;rhp ‚irahj;jpak;‛ MFk;. Nfhg;ig tbt ,d;tYf;fh; cs;sJ. 

FWf;fk; mile;j kQ;rhp mr;R fhzg;gLfpwJ. irNkh]; tif mikg;gpy; xUghy; kyh;fs; 

fhzg;gLfpd;wd. xt;nthU irahj;jpa kQ;rhpapYk;> xU ngz; kyiur; R+o;e;J ,uz;L 

my;yJ mjw;F Nkw;gl;l Mz;kyh;fs; fhzg;gLk;. 

 irahj;jpak; kQ;rhpapd; ntspg;Gwk; kJ Rug;gp cs;sJ. 

Mz; kyh; kQ;rhp : 

 xt;nthU irahj;jpa kQ;rhpapYk;> xU ngz; kyiur; R+o;e;J ,uz;L my;yJ mjw;F 

Nkw;gl;;l Mz; kyh;fs; fhzg;gLk;. 
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 xt;nthU kfue;jj;jhSk;> xU Mz; kyiuf; Fwpf;Fk;. ,e;j Mz; kyh;fs; ikak; tpyfpa 

mikT Kiwapy; mike;Js;sd. 

ngz; kyh; kQ;rhp : 

 ngz; kyh;fs; fhk;G ePz;L my;yJ FWfpf; fhzg;gLk;. ,J FWfpapUe;jhy; ngz; kyhpd; 

,d;tYf;fh; cl;Gwj;jpYk;> ePz;bUe;jhy; ngz; kyh; ,d;tYf;fh; ntspg;Gwj;jpYk; fhzg;gLk;. 

$Ljy; tpdhf;fs; : 

1. fPo;f;fz;l jhtuq;fspd; jhtutpay; ngah;fis vOJf. 

(m) kuts;sp (M) Mkzf;F 

(m) kuts;sp - khdp`hl; v];Fnyz;lh 

(M) Mkzf;F - hp]pd];fk;A+dp]; 

xt;nthU tpdhtpw;Fk; 100 thh;j;ijf;F kpfhky; tpilaspf;fTk;. 

1. hp]pd]; fk;A+dp]; jhtuj;jpd; Mz; kyhpid tpthp. 

G+tpjo; tl;lk; : 

 G+tpjo;fs; 5 

 njhL ,joikT 

kfue;jj;jhs; tl;lk; : 

 vd;dw;w gy kfue;jj;jhs;fisAilaJ.  

 gyfw;iw kfue;jj;jhs;fs; cilaJ 

kfue;jf; fk;gpfs; : 

 fpisj;Jk;> ,izj;Jk; Ie;J fpisfahf cs;sd.  

 mbapize;jit. ePs;thf;fpy; cl;Gwkhf ntbf;f $bait. 

kfue;jg;ig : 

 ,U miwAilaJ kw;Wk; cUz;ilahdJ. 

R+yf tl;lk; : 

 ,y;iy vdpDk; kyl;L R+yfk; fhzg;gLk;. 

 

 

 

 

 

 

ntw;wpf;Fk; Njhy;tpf;Fk; rpW tpj;ahrk; 

flikia nra;jhy; ntw;wp> flikf;F nra;jhy; Njhy;tp 

- khtPud; mnyf;rhz;lh; 

-  
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2. hprpd]; fk;A+dp]; jhtuj;jpd; ngz; kyhpid tpthp? 

G+tpjo; tl;lk; : 

 G+tpjo;fs; 3> xU mLf;fpy; mike;jit njhL ,joikTilaJ 

kfue;jj;jhs; tl;lk; : 

 ,y;iy. vdpDk; kyl;L kfue;jj;jhs;fs; fhzg;gLk;. 

R+yf tl;lk; : 

Nky; kl;l R+w;igAilaJ. 

R+yf miw : 

 %d;W R+yf ,iyfs;> ,ize;jit. 

 R+yiwapy; R+y;fs; mr;R R+y; xl;LKiwapy;  mike;Js;sd. 

R+y;jz;L : 

 3 ePz;lJ> rpfg;G tz;zKilaJ 

R+y;Kb : 

 ,U fpisfSld; J}tpfisAilaJ. 
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3. A+/Nghh;gpNarp jhtuj;jpy; fhzg;gLk; gy;NtW kQ;rhpfis vOJf. 

A+/Nghh;gpNarp jhtuj;jpy; gyjug;gl;l kQ;rhpfs; fhzg;gLfpd;wd. 

1) irahj;jpak; : gFjp - II> jd;kjpg;gPL - tpdh vz; - 6 

2) ghdpf;fps; tif : 

 hp]pd]; fk;A+dp]; jhtuj;jpd; kQ;rhp ‚ghdpf;fps;‛ MFk;. ,jd; gy ngz; kyh;fSk;> gy 

Mz; kyh;fSk; nu]pNkh]; kQ;rhp mikg;G Kiwapy; mike;Js;sd. 

 ngz; kyh;fs; kQ;rhpapd; cr;rpapYk;> Mz; kyh;fs; kQ;rhpapd; mbgFjpapYk; cs;sd. 

3) jdpj;j nurpNkh]; tif : 

 FNuhl;ld; ];ghh;rpGNshu]; (vyp Mkzf;F) jhtuj;jpy; kQ;rhp MFk;. 

4) Nfl;fpd; tif : 

 mf;fhyp/gh ,z;bfh (Fg;igNkdp) jhtuj;jpy; kQ;rhp ‚Nfl;rpd;‛ MFk;. 

5) jdpj;j ,iyf; Nfhzj;jpy; kQ;rhp : 

 /gpy;yhe;j]; mkhu]; jhtuj;jpy; Mz; kw;Wk; ngz; kyh;fs; jdpj;J ,iyf; Nfhzj;jpy; 

fhzg;gLk;. 

 

4. A+Nghh;gpNArp FLk;gj;jpd; nghUshjhu Kf;fpaj;Jtj;ij vOJf. 

t.vz; jhtuq;fs; ,Unrhw; ngah; gad;gLk; ghfk; gad;fs; 

1 czTj;jhtuk; khdp`hl; 

vz];Fnyz;lk; 

fpoq;FNth; ];lhh;r; epiwe;j 

czthFk; 

2 vz;nza; jhtuk; hprpd]; 

fk;A+dp]; 

tpijfs; ,ae;jpuq;fSf;F 

caT vz;nza; 

MfTk;> 

rikaYf;Fk; 

kw;Wk; tapw;Wg; 

Nghf;fpid 

J}z;Lk; 

kUe;jhfTk; 

gad;gLfpwJ 

3 kUj;Jtj;jhtuk; gpy;yhe;j]; 

mkhu]; 

KOj;jhtuk; kQ;rs; fhkhiy 

Nehia 

Fzg;gLj;JfpwJ 

4 ,ug;gh; jhtuk; P̀tpah 

gpNurpypad;rp]; 

nfl;bahf;fg;gl;l 

rhW 

gy;NtW 

gpsh];bf; 

nghUl;fs; 

jahhpf;f  

5 myq;fhuj; jhtuk; A+Nghh;gpah 

jpUf;fs;sp 

- myq;fhuj;jpw;fhf 

Njhl;lq;fspy; 

tsh;f;fg;gLfpwJ 

 

cd;id jho;j;jp NgRk;NghJ Cikaha; ,U 

cah;j;jp NgRk;NghJ nrtpldha; ,U 

tho;tpy; cspjpy; ntw;wp ngWtha; 

- Rthkp tpNtfhde;jh; 
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xt;nthU tpdhtpw;Fk; 200 thh;j;ijf;F kpfhky; tpilaspf;fTk;. 

1. hp]pd]; fk;A+dp]; jhtuj;jpid fiyr; nrhw;fshy; tpthp. 

tahpay;G : 

 gy Mz;L Gjh; nrb 

Nth; : 

 fpisj;j Mzp Nth;j;njhFg;G 

jz;L : 

 epyj;jpd; Nky; jz;bid cilaJ. epkph;e;jJ. jz;L nkd;ikahdJ. Mdhy; mbj;jz;L 

fl;ilj; jd;ikAilaJ. fpisfs; cl;FopAld; fhzg;gLk;. 

 ,sq;fpisfs; Nuhkk; Nghd;w Gwtshpfshy; %bf; fhzg;gLk;. Nyl;nlf;]; vd;w rhW 

cs;sJ. 

,iy : 

 ,iyf;fhk;GilaJ. ,iyabr; nrjpyw;wJ. khw;wpiy mikT  

 mq;if tbt thptiygpd;dy; euk;gikT cilaJ. 

kQ;rhp : 

Edpapy; fhzg;gLk; $l;L nurpNkh]; my;yJ ghdpf;fps; MFk;. Mz; kyh;fs; fPo;g;gFjpapYk;> 

ngz; kyh;fs; kQ;rhpapd; EdpapYk; fhzg;gLk;. 

Mz; kyh; : gFjp III - jd; kjpg;gPL - tpdh vz; - 01 

ngz; kyh; : gFjp III - jd; kjpg;gPL - tpdh vz; - 02 

 

kpA+Nrrp 

rhpahd tpiliaj; Njh;e;njLj;J vOJf. 

1. gwitfspd; nrhh;f;f kyh; vd;wiof;fg;gLtJ 

m) kpA+]h ghub]pahfh    M) ];nlhpypl;rpah nu[pNdh 

,) uhtndyh klfh];fhpad;rp];   <) n`ypNfhdpah rpw;wpdk; 

2. kpa+]h jhtuj;jpd; ,iyaikT 

m) khw;wpiyaikT    M) vjphpiyaikT 

,) ,Uthpir ,iyaikT   <) Roy; ,iyaikT 

3. uhtndyh klfh];fhpad;rp]; jhtuj;jpd; kQ;rhp 

m) $l;L irk;     M) $l;L nurPk; 

M) fpisj;j ];ghbf;];    <) jdpj;j nurPk; 

4. uhtndyh klfh];fhpad;rp]; kyhpy; fhzg;gLk; tskhd kfue;jj;jhs;fspd; vz;zpf;if 

m) %d;W      M) ehd;F 

,) Ie;J      <) MW 

 

$Ljy; tpdhf;fs; 

1. kpA+rpNy[; jputj;ijAila jhtuq;fs; mlq;fpa FLk;gk; 

m) kpA+Nrrp     M) A+/Nghh;gpNarp 

,) khy;Ntrp     <) nrhyhNdrp 

2. gazpfspd; gid vdg;gLtJ 

m) kpA+rh ghuil]pahf;fh   M) kpA+rhFh;f]; 

,) ];l;nuypl;[pah nu[pNd   <) uhtndyh klfh];fhpad;rp]; 
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3. %tq;f kyh;fs; fhzg;gLk; FLk;gk; 

m) kpA+Nrrp     M) nrhyhNdrp 

,) A+/Nghh;gpNarp     <) khy;Ntrp 

4. uhtndy;yh jhtuj;jpd; fdp tif 

m) ngh;hp      M) fhg;];A+y; 

,) nuf;kh      <) l;&g; 

5. kpA+]htpy; ngha;j;jz;Lf;Fs;shf mbg;gFjpapy; kiwe;J fhzg;gLk; ika mr;R 

m) thioj;jz;L     M) iuNrhk; 

,) jiuNky; jz;L    <) jiuNky; ngha; jz;L 

6. kpA+]h ghub]pahfhd; kQ;rhp 

m) fpisj;j ghbf;];    M) nu]pNkh]; 

,) ghdpf;fps;     <) irNkh]; 

7. uhtndyh klfh];fhpad;]; kyhpy; fhzg;gLk; tskhd kfue;jj; jhspd; vz;zpf;if 

m) %d;W      M) ehd;F 

,) Ie;J      <) MW 

8. kpA+Nrrp ,lk; ngw;Ws;s thpir 

m) n`l;bNuhkpNu    M) ky;b xt;Nyl;Nl mf;thl;bf;Nf 

,) vgpf;ifNd     <) A+dpnrf;RNty;]; 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk;. 

1. ghypNfk]; vd;why; vd;d? 

xNu jhtuj;jpy; Mz; kyh;fs;> ngz; kyh;fs; kw;Wk; ,Ughy; kyh;fs; fhzg;gLNkahdhy; mJ 

ghypNfk]; vdg;gLk;. 

v.fh. kpA+]h ghubrpahfh (thio) 

2. khNdhfhh;gpf; gy;yhz;L jhtuk; vd;why; vd;d? v.fh jUf. 

jd; tho;ehspy;> xU Kiw kl;Lk; kyh;fis cw;gj;jp nra;J fdpfisf; nfhLf;Fk; jhtuk;> 

khNdhfhh;gpf; gy;yhz;L jhtukhFk;. v.fh : kpA+]h 

3. kpA+Nrrpapd; tifg;ghl;L epiyia vOJf. 

tFg;G : khNdhfhl;byplNd 

thpir  : vg;gpifNd 

FLk;gk; : kpA+Nrrp 

4. kpA+]h ghub]pahf;fypd; R+yftl;lj;jpid tpthp. 

R+yf tl;lk; : 

 fPo;kl;l R+w;ig 

R+ypiyfs; : 

 %d;W R+ypiyfisAilaJ>  ,ize;jit 

R+yf miw : 

 %d;W R+yfiwAilaJ.  

R+y;fs; : 

 R+y;fs; mr;R R+y; xl;L Kiwapy; mike;Js;sd. 

R+y; jz;L : 

 jdpj;j ,io Nghd;wJ 
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R+y; Kb : 

 %d;W kly;fisAilaJ. 

5. ngha;j;jz;L vd;why; vd;d? kpA]h ghub]pahfhtpy; ngha;j;jz;L vt;thW cUthfpwJ? 

 jiuf;F Nky; fhzg;gLk; fpisfsw;w> epkph;e;j jz;L Nghd;w gFjp nghaj;jz;lhFk;. 

 kpA+]htpy; cz;ikahd jz;L jiuab iuNrhk; MFk;. ,J ePz;l fbdkhd kw;Wk; mfd;w 

ciw Nghy; gy ,iyabg; gFjpfs; xd;iwnahd;W jOtp cUthd jz;L ngha;j;jz;lhFk;. 

6. kpA+]h ghub]pahf;fypd; nghUshjhu Kf;fpaj;Jtj;ij vOJf. 

 fdpfs; cz;zf; $bait. 

 thiof;fha;> thioj;jz;L kw;Wk; thiog;G+ rikj;J cz;Zk; fha;fwpahFk;. 

 jpUtpohf;fspy; ,jd; ,iyfs; czT cz;Zk; jl;lhf gad;gLfpwJ. 

 ,jd; ,iyab ciwapypUe;J ngwg;gLk; rhW ey;y ghk;gpd; er;rpid Kwpf;Fk; jpwd; ngw;wJ. 

$Ljy; tpdhf;fs; 

1. kpA+]h ghuhb]pahf;ftpd; kfue;jj;jhs; tl;lj;jpid tpthp. 

kfue;jj;jhs; tl;lk; : 

kfue;jjhs; vz;zpf;if msT : 

 kfue;jj;jhs; 6> mLf;fpw;F 3 tpjk;> ,U mLf;Ffspy; fhzg;gLfpwJ. 5 kfue;j jhs;fs; 

tskhdit. 

 ntsp mLf;fpy; 3> cs; mLf;fpy; 2> 1 jdpj;Jk; fhzg;gLk;. 

kfue;jg;ig : 

 <uiwAilaJ. ePs;thf;fpy; ntbf;ff;$bait. 

kfue;jf;fk;gp : 

 ,io Nghd;wJ 

 rpy Mz; kyh;fspy; Kjph;r;rpailahj R+yfk; my;yJ kyl;L R+yfk; fhzg;gLk;. 

xt;nthU tpshtpw;Fk; 100 thh;j;ijfSf;F kpfhky; tpilaspf;fTk; 

1. kpA+]h kw;Wk; uhtndy;yh jhtuq;fspilNa cs;s NtWghLfis vOJf. 

t.vz; gz;G kpA+]h uhtndyh 

1 tshpay;G khNdhfhh;gpf; ghypfhh;gpf; 

2 
jz;L  

 

cz;ikj;jz;L 

jiuabj;jz;L 

jiyNky; epkph;e;J 

fl;ilahdj;jz;L 

3 cauk; nghpa msTila rpWnrb rpwpa kuk; 

4 ,iy 
Roy; mikT Kiwapy; 

mike;j ,iyfs; 

,Uthpirapy; mike;j 

,iyfs; 

5 kQ;rhp fpisj;j ];ghbf;]; $l;Lirk; 

6 
kfue;jj;jhs; 

vz;zpf;if 
5 kl;LNk tskhdit 6 tskhdit 

7 fdp ePz;l nghh;hp ntbfdp 

 

2. kpA+]h ghub]pahfhtpd; kfue;jj;jhs; kw;Wk; R+yf tl;lj;ij tpthp. 

kfue;jj;jhs; tl;lk; : $Ljy; tpdh gFjp - II tpdh vz; - 01 

R+yf tl;lk; : jd; kjpg;gPL gFjp  - II tpdh vz; - 04 
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3. kpA+Nrrp FLk;gj; jhtuq;fspd; nghUshjhu Kf;fpaj;Jtj;ij tpthp. 

t.vz; jhtuk; ,Unrhw; ngah; 
gad;gLk; 

ghfk; 
gad;fs; 

1 
czTj;jhtu

k; 
kpA+]h irdd;rp]; fdp 

Rit kpFe;j fdp 

kw;Wk; rpg;]; 

2 
kUj;Jtj; 

jhtuk; 
kpA+]h ghub]pahfh 

rhW 

(,iyab 

ciwapypUe;

J ngwg;gLk; 

rhW) 

ey;y ghk;gpd; 

er;rpid Kwpf;Fk; 

kUe;jhf 

gad;gLfpwJ 

3 ehh;j; jhtuk; kpA+]h nlf;];ily;]; 

,iyab 

ciwapypUe;

J ngwg;gLk; 

ehh;fs; 

mghfh Jzp 

nea;jYf;F kw;Wk; 

ngwg;gLk; ehh; fapW 

jahhpf;fTk; 

gad;gLfpwJ. 

4 
myq;fhuj; 

jhtuk; 
uhtndyh klfh];fhpad;rp]; - 

myq;fhuj;jpw;fhf 

Njhl;lq;fspy; 

gad;gLfpwJ 

 

 

xt;nthU tpshtpw;Fk; 100 thh;j;ijfSf;F kpfhky; tpilaspf;fTk; 

1. kpA+]h ghub]pahfhtpid fiyr; nrhw;fshy; tpthp. 

tshpay;G : 

 nghpa msTila khNdhfhh;gpf; gy;yhz;L rpWnrb 

Nth; : 

 ry;ypNth;j; njhFg;GilaJ 

jz;L : 

 cz;;ikahz jz;L jiuab jz;lhFk;. 

 jiuf;F Nky; fhzg;gLk; fpisfsw;w> epkph;e;j jz;L Nghd;w gFjp ngha;j;jz;lhFk;.  

 ,J ePz;l fbdkhd kw;Wk; mfd;w ciw Nghd;w gy ,iyabg; gFjpfs; xd;iwnahd;W 

jOtp cUUthd jiuNky; ngha;j; jz;lhFk;.  

 ngha;j;jz;Lfs; mbg;gFjpapy; kiwe;J fhzg;gLk; ika mr;R ‚thioj;jz;L‛ vdg;gLk;. 

,iy : 

 jdp ,iy 

 ePz;l cWjpahd ,iyf;fhk;Gld; nghpa ,iyj; jhisAilaJ.  

 ,iyj;jhs; tl;lEdp cilaJ. ,iyab nrjpyw;wJ. 

 tpspk;G tiu ePl;rpaile;Js;s rpwF ,iyg; Nghf;F euk;gpid cilaJ. 

 ,iyaikT Roy; KiwahFk;.  

kQ;rhp : 

 fpisj;j ];ghbf;]; kQ;rhp. 

 kQ;rhpapd; nghpa> gfl;lhd tz;zKila> Roy; Kiwapy; mike;Js;sd. glF Nghd;w 

G+tbr;nrjpy;fshy; ghJfhf;fg;gLfpd;wd. ,g;G+tbr; ‚nrjpy;kly;‛ vd;Wk; 

miof;fg;gLfpd;wd. 

kfue;jj;jhs; tl;lk; : $Ljy; tpdhf;fs; - gFjp - II, tpdh vz; - 01 

R+yf tl;lk; : jd;dkjpg;gPL  - gFjp - II, tpdh vz; - 04 
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ghlk;  - 5 jhtur; nraypay; - xspr;Nrh;f;if 

rhpahd tpilia Njh;e;njLj;J vOJf. 

1. xspr;Nrh;f;if ,q;F eilngWfpwJ. 

m) ikl;Nlhfhz;l;hpaq;fs;  M) nguhf;]pNrhk;fs; 

,) gRq;fzpfq;fs;   <) iuNghNrhk;fs; 

2. Row;rp vyf;l;uhd; flj;jypd;NghJ cw;gj;jpahtJ 

m) NADPH2 kl;Lk;    M) ATP kl;Lk;  

,) NADH2 kl;Lk;    <) ATP kw;Wk; NDPH2 kl;Lk;  

3. gpd;tUtdtw;Ws; vJ 5C Nrh;kk;? 

m) gpuf;Nlh];    M) vhpj;Nuh]; 

,) iuNgh];    <) DHAP 

4. gpd;tUtdtw;Ws; vJ C4 jhtuk;? 

m) ney;     M) NfhJik  

,) fUk;G     <) cUis 

5. gr;iraj;jpd; cw;gj;jpf;F Njitg;gLk; Kf;fpag; nghUs; 

m) Mg     M) Fe 

,) Cl     <) Mn 

6. R+hpa Mw;wiy fth;e;jpOf;Fk; mjpfj; jpwd; nfhz;l epwkp 

m) igf;Nfhgpypd;fs;   M) gr;irak; 

,) fNuhl;bdha;Lfs;   <) rhe;Njhgpy; 

7. gpd;tUk; ve;j ghf;Bhpak; mNkhdpahit iel;iul;lhf Mf;rp[Ndw;wk; nra;fpwJ. 

m) iel;NuhNrhNkhdh];   M) ngf;fpaNlhth 

,) fpsh];bhpbak;    <) v.Nfhiy 

8. gpd;tUtdtw;Ws; vJ KO xl;Lz;zpj;jhtuk; 

m) f];Fl;lh    M) tp];fk; 

,) l;u]Puh     <) khNdhl;Nuhgh 

9. xspr;Nrh;f;ifia kpfj; jpwk;glj; J}z;Lk; xsp miy 

m) 100 nm – 200 nm   M) 200 nm – 300 nm 

,) 400 nm – 700 nm   <) 400 nm – 900 nm 

10. ,Ul;Rthrk; ,jpy; eilngWfpwJ 

m) nguhf;]pNrhk;    M) ikl;Nuh fhz;l;hpaq;fs; 

,) gRq;fzpfk;    <) iuNghNrhk; 

11. xspr;Nrh;f;ifapd; NghJ ntspg;gLk; thA 

m) fhh;gd;ilMf;i]L   M) iel;u[d; 

,) i`l;u[d;    <) Mf;]p[d; 

12. ,Us; tpid ,t;thW miof;fg;gLfpwJ 

m) fpug;]; Row;rp    M) fhy;tpd; Row;rp 

,) ngd;Nlh]; gh];Ngl; ghij  <) xspr;Rthrk; 

13.  C4 ghij ,t;thW miof;fg;gLfpwJ 

m) EMP ghij    M) N`l;r; - ];yhf; ghij 

,) xspr;Rthrk;    <) vyf;l;uhd; flj;jy; njhlh; 

14. xspr;Rthrk; ,t;thWk; miof;fg;gLfpwJ 

m) C2 Row;rp    M) C3  Row;rp  

,) C4  Row;rp     <) C5  Row;rp  
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15. G+r;rpAz;Zk; jhtuj;jpw;F vLj;Jf;fhl;L 

m) l;u]Puh     M) tp];fk; 

,) khNdhl;Nuhgh    <) thz;lh 

16. gpd;tUtdtw;wpy; vJ Kjd;ik epwkhFk;? 

m) fNuhl;bdha;L    M) rhe;Njhgpy; 

,) gr;iak; ‘a’    <) gr;iak; ‘b’ 

17. xspr;Nrh;f;ifapd; ,Us;tpidfis fz;lwpe;jth; 

m) vk;ld; kw;Wk; Nkah;   M) nky;tpd; fhy;tpd; 

,) fpug;];     <) ghh;dh]; 

18. gpd;tUtdtw;Ws; 5 fhh;gd;fisf; nfhz;l Nrh;kk; vJ? 

m) FSf;Nfh];    M) gpuf;Nlh]; 

,) gh];Nghfpsprhpf; mkpyk;  <) RuBP 

19. jhtuq;fspy; xsptpidfs; kw;Wk; ,Us;tpidfs; eilngWk; ,lk; 

m) fw;iw ciw nry;fs;   M) ,iy ,ilj;jpR nry;fs; 

,) mfj;Njhy; nry;fs;   <) th];Fyhh; nry;fs; 

20. C3 topj;jlj;jpy; CO2 I Vw;Fk; %yf;$W vJ? 

m) gh];Ngh <dhy; igUNtl;  M) RuBP 

,) PGA     <) DHAP 

21. gpd;tUtdtw;Ws; vJ C4 jhtuky;y? 

m) kf;fhNrhsk;    M) l;hpGy]; 

,) mkuhe;j];    <) NfhJik 

22. thz;lh jhtuk; xU    

m) KO xl;Lz;zp   M) gFjp xl;Lz;zp 

,) njhw;Wj;jhtuk;   <) kl;Fz;zp 

23. xsptpidapy; cz;lhFk; xLf;f Mw;wy; 

m)  NADP+
     M) ATP 

,)  ATP     <) NADPH2 

24. gpd;tUtdtw;Ws; epwkpfs; fhzg;gLkplk; 

m) igf;Nfhgpypd;    M) gr;irak; 

,) fNuhl;bdha;L    ,) rhe;Njhgpy; 

25. xspr;Nrh;;if epwkpfs; fhzg;gLkplk; 

m) fphp];Nl    M) rp];lh;Nd 

,) ijyhf;fha;L    <) ];l;Nuhkh 

$Ljy; tpdhf;fs; 

1. gpd;tUtdtw;Ws; ve;j ghf;Bhpah mk;Nkhdpahit iel;iul;lhf Mf;]p[Ndw;wk; nra;fpwJ? 

m) iel;uN]hNkhdh];   M) iuNrhgpak; 

,) fpsh];bhpbak;    <) v.Nfhiy 

2. nghJthf gRq;fdpfq;fspy; fhzg;gLk; fpuzhf;fspd; vz;zpf;if 

m) 40 Kjy; 60 tiu   M) 30 Kjy; 40 tiu 

,) 10 Kjy; 20 tiu   <) 50 Kjy; 70 tiu 

3. gFjp xl;Lz;zf;F vLj;Jf;fhl;L 

m) f];Fl;lh    M) khNdhl;Nuhgh 

,) thz;lh    <) tp];fk; 

4. C4 jhtuf;fw;iw ciwnry;ypy; CO2 it Vw;Fk; %yf;$W 

m) gh];Ngh<dhy; igUtpf; mkpyk; M) hpGNyh];gp];gh];Ngl; 

,) Mf;rNyh mrpl;bf; mkpyk;  <) igUtpf; mkpyk; 
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5. Mf;rNyh mrpbf; mkpyk; xU 

m) 3 fhh;gd; $l;Lg; nghUs;  M) 4 fhh;gd; $l;Lg;nghUs; 

,) 2 fhh;gd; $l;Lg;nghUs;  <) 5 fhh;gd; $l;Lg;nghUs; 

6. fPo;f;fz;ltw;Ws; ve;j epfo;tpd;NghJ ePh; xspg;gpsj;jy; eilngWfpwJ? 

m) Row;rpapy;yh xsp gh];ghhpfuzk; M) xspr;Rthrk; 

,) Row;rp xsp gh];ghhpfuzk;  <) fhy;tpd; Row;rp 

7. xspr;Nrh;f;ifapd; xspf;fphpia FNshNuhgpsh];bd; vg;gFjpapy; eilngw;Ws;sJ? 

m) ];l;Nuhkh    M) fpuhdh 

,) yhnky;yh    <) khl;hpf;]; 

8. C3 topj;jlj;jpd; cfe;j ntg;gepiy 

m) 30O C – 45O C    M) 20O C – 25O C 

,) 15O C – 20O C    <) 10O C – 25O C 

9. Kjd;ik epwkpf;F cjhuzk; 

m) gr;irak; “a”    M) gr;irak; “b” 

,) igf;Nfhgpypd;    <) rhe;Njhgpy; 

10. vJ H2S -I Mf;]pfuzk; milar; nra;fpwJ? 

m) fpsh];bhpbak;    M) iel;uNrhNkhdh]; 

,) tp];fk;     <) ngf;fpaNlhth 

11. xspr;Nrh;f;ifapd; ,Us;tpidapy; CO2 epiy epWj;jg;gLk; epfo;r;rpia Cf;Ftpf;Fk; nehjp 

m)  RUBP fhh;ghf;rpNy];   M) PGA ifNd]; 

,) i`l;Nuh[pNd];   <) PEP fhh;ghf;]pNy]; 

12. gpd;tUtdtw;Ws; vJ C4 jhtuk;? 

m) ney;     M) NfhJik 

,) fUk;G     <) cUis 

13. C4 Row;rpapy; CO2 epiyepWj;jiy Cf;Ftpf;Fk; nehjp 

m)  RUBP fhh;ghf;rpNy];   M) PGA ifNd]; 

,) i`l;Nuh[pNd];   <) PEP fhh;ghf;]pNy]; 

14. C4 Row;rpapy; xt;nthU CO2  epiy epWj;jg;gLjYf;F nrytopf;fg;gLk; Mw;wy;fspd; vz;zpf;if 

m) 3ATP kw;Wk; 2NADPH2   M) 9ATP kw;Wk; 6NADPH2 

,) 2ATP kw;Wk; 2NADPH2   <) 6ATP kw;Wk; 6NADPH2 

15. fpuhdhf;fs; mw;w gRq;fzpfq;fs; fhzg;gLk; jpR 

m) ghypNrl; ghud;ifkh   M) ];ghQ;rp ghud;ifkh 

,) fw;iw ciw    <) fhg;G nry;fs; 

16. rpl;hpf; mkpyj;jpy; cs;s fhh;ghf;rpypf; mkpyj; njhFjpfspd; vz;zpf;if 

m) 1  M) 2   ,) 3   <) 4 

17. fUk;gpy; ,iyabj;jpRtpy; CO2 %yf;$Wit Vw;gp ,J? 

m) RUBP     M) gh];Ngh<dhy; igUtpf; mkpyk; 

,) PGA     <) Mf;rNyh mrpbf; mkpyk; 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk;. 

1. Jiz epwkpfs;  vd;git ahit? 

xspr; Nrh;f;if epwkpfspy; gr;irak; “a” jtpu kw;w xspr; Nrh;f;if epwkpfs; ‚Jiz epwkpfs;‛ 

vdg;gLk;. 

v.fh : gr;irak; b, fNuhl;bdha;L kw;Wk; rhe;Njhgpy; Nghd;witahFk;. 
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2. ePh; xspg;gpsj;jpy; vd;why; vd;d? 

PS – II Mf;]p[Ndw;w epiyapy; cs;s NghJ> R+hpa xspapd; cjtpahy; ePuhdJ GNuhl;lhd;fs;> 

vyf;l;uhd;fs; kw;Wk; Mf;]p[dhf gpsf;fg;gLtJ ‚ePh; xsp gpsj;jy;‛ vdg;gLk;. 

3. xsp tpidia tiuaW 

xspr; Nrh;f;ifapd; NghJ epwkpfs;> R+hpa xspahw;wy; kw;Wk; ePh; Mfpatw;iw <LgLj;jp ATP, 

NADPH2 Mfpatw;iw cUthf;Fk; tpidfs; ‚Xsp tpidfs;‛ vdg;gLk;. 

4. ,Us; tpidia tiuaW. 

xsp tpidapy; cw;gj;jp nra;ag;gl;l ATP, NADPH2 Mfpatw;iw gad;gLj;jp CO2 - I 

fhh;Nghi`l;Nul;lhf xLf;Fk; tpidfs; midj;Jk; ‚,Us;tpidfs;‛ vdg;gLk;. 

5. Roy; xsp gh];ghpfuzk; ve;j R+o;epiyapy; eilngWfpwJ? 

(i) PS – I - kl;Lk; nray;gLk;NghJ 

(ii) ePh; xsp gpsg;G epfohjNghJ 

(iii) mjpf mstpy; ATP Njitg;gLk;NghJ 

(iv) xLf;fj;jpw;F Njitahd NADP+ fpilf;fhjNghJ Nghd;witahFk;. 

6. xspr;Nrh;f;ifapd; xl;Lnkhj;j rkd;ghl;il vOJf. 

 

7. ,Utbt gRq;fdpfq;fs; vd;why; vd;d? 

C4 jhtuq;fspy; ,iyapilj;jpR nry;fspy; fhzg;gLk; gRq;fdpfq;fs; fpuhzhf;fis 

nfhz;Lk;> fw;iw ciw nryfspy; fhzg;gLk; gRq;fdpfq;fs; fpuhdhf;fs; mw;w tifahfTk; 

cs;sd. ,JNt ‚,U tbt gRq;fzpfq;fs;‛ vdg;gLk;. v.fh : C4 jhtuq;fs;. 

8. xspr; Rthrj;ij tiuaW 

xsp ,Uf;Fk;NghJ xspr;Nrh;f;if nra;Ak; jpRf;fspy; tof;fj;ijtpl mjpfkhf eilngWfpd;w 

Rthrk; ‚xspr;Rthrk;‛ vdg;gLk;. ,e;epfo;r;rpapd; NghJ mjpf msT CO2 ntspNaw;wg;gLfpwJ. 

9. xspr;Rthrj;jpw;Fk;> xspr;Rthrj;jpw;Fk; ,ilNaAs;s NtWghLfis jUf. 

t.vz; xspr;Rthrk; ,Ul;Rthrk; 

1 
,J xspr;Nrh;f;if nry;fspy; kl;LNk 

eilngWfpwJ 

,J midj;J capUs;s 

nry;fspYk; 

eilngngWfpwJ 

2 xsp ,Uf;Fk;  NghJ kl;LNk eilngWk; 
xsp kw;Wk; xsp ,y;yhj 

(,Us;) R+oypy; eilngWk; 

3 
,J gRq;fspdpfk;> nguhf;]pNrhk;> ikl;Nlh 

fhz;l;hpahf;fspy; eilngWk; 

,J ikl;Nlh 

fhz;l;hpahtpy; 

eilngWfpwJ 

10. KO xl;Lz;zpj; jhtuk; vd;why; vd;d? 

rpy jhtuq;fspy; gr;irak; KOikahf ,Ug;gjpy;iy. ,it kz;zpYk; tsh;tjpy;iy. vdNt 

,j;jhtuq;fs; czT ePh; kw;Wk; fdpk cg;Gfs; Mfpatw;wpw;fhf Xk;Gaphpj; jhtuq;fis 

KOikahf rhh;e;Js;sd. ,JNt ‚KO xl;Lz;zpj; jhtuk;‛ vdg;gLk;. 

11. Ntjpr; Nrh;f;if vd;why; vd;d? 

rpy caphpdq;fs; fdpkg; nghUl;fis Mf;rp[Ndw;wk; nra;J fpilf;fpd;w Mw;wiyf; 

nfhz;L fhh;Nghi`l;Nul;il jahhpf;fpd;;wd. ,r;nray; Ntjpr; Nrh;f;if vdg;gLk;. 

v.fh : iel;uNrhNkhdh];> ngf;rpal;Nlhth 
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$Ljy; tpdhf;fs; 

1. Row;rp kw;wk; Row;rpapy;yh xspgh];fzq;fspilNaAs;s NtWghLfs; ahit? 

$Ljy; tpdh gFjp - III - tpdh vz; - 01 

2. G+r;rpAz;Zk; jhtuq;fs; vd;why; vd;d? v.fh jUf. 

rpy jhtuq;fshy; xspr;Nrh;f;if nra;J fhh;Nghi`l;Nul;il jahhpf;f KbfpwJ. Mdhy; 

iel;u[d; gw;whf;Fiwadhy; mtw;why; Gujj;ij jahhpf;f Kbatpy;iy. iel;u[d; 

gw;whf;Fiwiag; Nghf;fpf; nfhs;s ,j;jhtuq;fs; G+r;rpfis czthf cl;nfhs;fpd;wd. 

,f;fhuzj;jpw;fhf ,j;jhtuq;fspd; ,iyfs; gy;NtW tpjkhf khWghL mile;Js;sd. ,JNt 

‚G+r;rp cz;Zk;; jhtuq;fs;‛ vdg;gLk;. 

v.fh : l;u]Puh 

3. xsp gh];ghhpfuzk; vd;why; vd;d? 

gRq;fzpfj;jpy; xspahw;wypd; cjtpapdhy; ADP – apypUe;J ATP  cUthf;fg;gLk; 

epfo;r;rpahdJ ‚xspgh];ghhpfuzk;‛ vdg;gLk;. 

4. xspr;Nrh;f;if epwkpfs; ahit? 

xspr; Nrh;f;ifapy; <LgLk; epwkpfs; xspr;Nrh;f;if epwkpfs; vdg;gLk;.  

v.fh : (i) gr;irak; “a” (ii) gr;irak; “b” (iii) fNuhl;bdha;Lfs; (iv) rhe;Njhgpy;fs; (v) 

igNfhgpypd;fs; 

5. vyf;l;uhd; flj;J mikg;gpYs;s vyf;l;uhd; mikg;Gfis thpirg;gLj;Jf. 

i) NAD+  ii) FAD+ iii) CO - Q  iv) irl;NlhFNuhk;fs; iv) cyt-b vi) cty-c vii) cty-a viii) cyt-a3 

6. C3 kw;Wk; C4 topj;jlq;fSf;fpilNa cs;s NtWghLfis jUf. 

t.vz; gz;Gfs; C3 topj;jlk; C4 topj;jlk; 

1 xspr;Nrh;f;if 

eilngWk; ,lk; 

,iyapilj;jpRf;fspy; ,iyapilj;jpR kw;Wk; 

fw;iw ciw nry;fspy; 

2 CO2 %yf;$W Vw;gp ,q;F RUBP ,q;F gh];Ngh<dhy; 

igUtpf; mkpyk; 

3 Kjypy; cUthFk; 

epiyahd nghUs; 

3C –f;fisf; nfhz;l 

3PGA 

4C –f;fisf; nfhz;l 

Mf;rNd mrpl;bf; 

mkpyk; 

4 xspr; Rthrj;jpd; 

msT 

,q;F 

mjpfkhf,Uf;Fk; 

epiyepWj;jg;gl;l CO2 

%yf;$Wfspy; ,og;G 

Vw;gLfpd;wJ 

,q;F kpff; FiwT. 

Vwj;jho ,y;iy 

vdyhk; 

5 CO2 epiy epWj;jypd; 

tPjk; 

,q;F FiwfpwJ ,q;F mjpfhpf;fpd;wJ 

6 cfe;j ntg;gepiy 20OC Kjy; 25OC tiu 30OC Kjy; 45OC tiu 

7 v.fh : ney;> NfhJik kw;Wk; 

cUis 

fUk;G> kf;fhhr;Nrhsk;> 

l;hpGy]; kw;Wk; 

mkuhe;j]; 

 

7. ,Us;tpidapy; gq;Nfw;Fk; nehjpfis vOJf. 

 RUBP fhh;ghf;]pNy];. 

 fpsprhuy;bi`L 3 –gh];Ngl; i`l;u[Nd]; 

 PGA ifNd]; 
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8. C2 Row;rp vd;why; vd;d? 

xsp ,Uf;Fk;NghJ xspr;Nrh;f;if nra;Ak; jpRf;fspy; tof;fj;ijtpl mjpfkhf 

eilngWfpd;w Rthrk; ‚xspr;Rthrk; (m) C2 Row;rp‛ vdg;gLk;. ,e;epfo;r;rpapd;NghJ mjpf msT 

CO2 ntspNaw;wg;gLfpwJ. 

xt;nthU tpdhtpw;Fk; 100 thh;j;ijfSf;F kpdhky; tpilaspf;fTk;: 

1. xspr;Rthrk; eilngWk; ,lk; gw;wp Fwpg;ngOJf. 

 xspr;Nrh;f;if gRq;fzpfj;jpy; eilngWfpwJ. 

 xU jhtuj;jpd; midj;J gRikahd gFjpfSk; xspr;Nrh;f;ifapy; <LgLfpd;wd. 

 xspr;Nrh;f;if eilngWk; ,lk; : 

 xspr;Nrh;f;if eilngWk; Kf;fpa jhtu cWg;G ,iyfs; MFk;. 

 tus; epyj; jhtukhd xg;gd;\pahtpy; mjd; jz;L gRikahd epwj;ij nfhz;bUIg;gjhy;> 

jz;Nl xspr;Nrh;f;if nra;fpwJ. xU fz kpy;yp kPl;lh; ,iyg;gFjpapy; miu kpy;ypaDf;F 

mjpfkhd gRq;fzpfq;fs; fhzg;gLfpd;wd. 

msT : 

 gRq;fzpfj;jpd; msT 4 ypUe;J 6 ikf;fuhd; tiu cs;sJ. 

tbtk; : 

 cah; jhtuj;jpd; gRq;fzpfq;fspy;  rw;W jl;ilahf cs;sd.  

rt;T : 

 gRq;fzpfj;jpd; rt;T ,ul;il rt;thf cs;sJ. 

fhzg;gLk; nghUl;fs; : 

 gRq;fzpfj;jpy; gr;irak;> fNuhl;bdha;L> rhe;Njh/gpy ;> irl;NlhFNuhk;> khq;fdP];> DNA, RNA 

Kjypait fhzg;gLfpd;wd. 

];l;Nuhkh : 

 gRq;fzpfj;jpy; rt;tpdhy; R+og;gl;l gFjpapy; fhzg;gLk; jputg;nghUs; ];l;Nuhkh vdg;gLk; 

];l;Nuhkhtpy; gy fpuhzf;fs; cs;sd. 

ijyf;fha;Lfs;  : 

 xt;nthU fpuhztpYk; gy jl;L tbt Nynky;yhf;fs; fhzg;gLfpd;wd. ,e;j jl;L tbt 

mikg;Gfs; ‚ijyf;fha;Lfs;‛ vdg;gLk;.  

fpuhzk;: 

 ,it xd;wpd; kPJ xd;whf mLf;fg;gl;l ehzaq;fs; Nghy; cs;sd. ,t;tikg;G ‚fpuhzk;‛ 

vdg;gLfpwJ. 

fpuhzf;fspd; vz;zpf;if : 

 xU gRq;fzpfj;jpy; nghJthf 40 Kjy; 60 tiu fpuhzf;fs; cs;sd. xspr;Nrh;f;if 

epwkpfs; fpuhztpy; mjpf mstpy; cs;sd. 

 ];l;NuhNkhtpy; tl;ltbt DNA, RNA kw;Wk; cw;gj;jpf;F Njitahd nehjpfs; Mfpait 

fhzg;gLfpd;wd. 
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2. C3 kw;Wk; C4 topj;jlq;fSf;fpilNa cs;s NtWghLfs; ahit? 

tpil : $Ljy; tpdhf;fs; - gFjp II - tpdh vz; - 06 

3. xspr;Nrh;f;ifapd; NghJ O2 ntspaplg;gLfpwJ vd;gij tpthp? 

Nehf;fk; : 

 xspr;Nrh;f;ifapd; NghJ O2 ntspNaw;wg;gLfpwJ vd;gij Ma;Tf;Foy; kw;Wk; Gdy;  Ma;tpd; 

%yk; e&gpj;jy;.  

Njitahd cgfuzq;fs; : 

 Fsj;J ePh;> fz;zhbapyhd gPf;fh;> fz;zhbapyhd Ma;Tf;Foy;. fz;zhbapyhd gPf;fh;> 

i`l;hpy;yhtpd; rpWfpisfs;> Nrhbak; - ig - fhh;gNdl; Kjypad. 

nra;Kiw : 

 fz;zhbapyhd gPf;fhpy; 2/3 gq;F Fsj;J ePiu vLj;Jf; nfhz;;L> mjpy; rpwpjsT Nrhbak; - 

ig - fhh;ghNdl;il fiuf;f Ntz;Lk;. 

 gpd;dh; gPf;fhpy; i`l;hpy;yhtpd; rpW fpisfis vLj;Jf; nfhs;s Ntz;Lk;. fz;zhb 

Gdiy gPf;fhpy; jiyfPohf ftpo;j;J itf;f Ntz;Lk;. ,g;;NghJ i`l;hpy;yhtpd; rpW 

fpisfs; GdypDs; fhzg;gLk;. 

 Ma;Tf;Foiy ePuhy; epug;gp Gdyps; Nky; ftpo;j;jp Ntz;Lk;. ,e;j mikg;gpid R+hpa xspapy; 

Rkhh; 4 - 6 kzp Neuk; itj;jy; Ntz;Lk;. 

fhz;gJ : 

 Gdypd; cl;Gwj;jpYs;s jhtuf; fpisfspypUe;J fhw;Wf;Fkpopfs; ntspg;gl;L Ma;Tf;Foypy; 

Nrfukhtijf; fhzyhk;. Ma;Tf; Foypy; cs;s ePhpid fPo;Kf ,lg;ngah;r;rp nra;J nfhz;L 

thA NrfukhfpwJ. 

 neUg;Gf;Fr;rpia Ma;Tf;Foypd; tha;g;gFjpapy; nfhz;L nry;Yk;NghJ neUg;Gf;Fr;rp 

gpufhrkhf RthiyAld; vhpAk;. vdNt Ma;Tf;FohapYs;s fhw;W O2 vd;gJ ep&gzkhfpaJ. 

mwptd : 

 xspr;Nrh;f;ifapd; NghJ O2 thA ntspaplg;gLfpwJ vd;gJ Ma;Tf;Foy; kw;wk; Gdy; %yk; 

ep&gpf;fg;gLfpwJ. 

 

4. Nfdhq;fpd; xspj;jpiu Nrhjidia tpthp? 

Nehf;fk; : 

 xspr;Nrh;f;iff;F R+hpa xsp mtrpak; vd;gij Nfdhq;fpd; xspj;jpiu Ma;tpd; %yk; 

ep&gpj;jy;. 
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Njitahd cgfuzq;fs; : 

 Nfdhq;fpd; xspj;jiu fUtp> ];lhh;r; ePf;fk; nra;ag;gl;l njhl;bj;jhtuk;> nfhjpePh;> 

My;f`hy;> nghl;lhrpak; mNahilL fiury; Kjypad. 

nra;Kiw : 

 njhl;bj;jhtuk; xd;wpid 48 kzp Neuk; ,Ul;liwapy; itf;Fk;NghJ ,iyfspypUe;J 

];lhh;r; ePf;fk; milfpwJ. ,J ];lhh;r; ePf;fg;gl;l njhl;bj;jhtuk; vdg;gLk;. 

 xspj;jpiuf; fUtpia ];lhh;r; ePf;fk; nra;ag;gl;l jhtuj;jpd; ,iyapy; nghUj;jpl Ntz;Lk;. 

,t;tikg;ig R+hpa xspapy; 4 kzp Neuk; Kjy; 6 kzp tiu itj;jy; Ntz;Lk;. gpd;G 

xspj;jpiuf; fUtpia ePf;fp mNahbd; fiury; kw;Wk; My;f`hypy; %o;fr; nra;a Ntz;Lk;. 

,t;thW nra;tjd; %yk; ,iyahdJ ntspwp fhzg;gLk;. 

fhz;gJ : 

 nghl;lhrpak; mNahilL fiuriy ,iyapd; Nkw;gug;gpy; Nrh;f;Fk; NghJ R+hpa xsp 

fpilf;fg;ngw;w gFjpfs; kl;Lk; fUePy epwkhf khWk;. 

 fUePy epwkhf khWk; gFjp xspr;Nrh;f;ifapd; %yk; ];lhh;r; jahhpj;Js;sJ. 

 el;rj;jpu tbt jpwg;Gs;s jfl;bd; tpspk;Gg; gFjpahy; kiwf;fg;gl;l ,iyapd; gFjp> 

xspr;Nrh;f;ifapd; %yk; ];lhh;r; jahhpf;ftpy;iy. ,g;gFjp fUePy epwkhf khwtpy;iy. 

mwptd : 

 Nfhzhq;fpd; xspj;jpiu Ma;T %yk; xspr;Nrh;f;iff;F R+hpa xsp mtrpak; vd;gij 

ep&gpf;fpwJ. 

 

5. xspr;Nrh;f;ifapd; Kf;fpaj;Jtj;ij tpthp? 

 ek; czTf;Fk;> vhpnghUSf;Fk; xspr;Nrh;f;ifNa Mjhukhf tpsq;Ffpd;wJ. 

 caphp rhh;e;j kw;Wk; capuw;w cyfj;ij rhh;e;j nray;fs; midj;ijAk; ,JNt ,af;FfpwJ. 

 fhpkg; nghUl;fis xspr;Nrh;f;ifNa toq;FfpwJ. 

 ,J Mw;wy;kpf;f fhpkf; $l;Lg; nghUl;fisj; jahhpg;gjw;F vspa %yg;nghUl;fis 

gad;gLj;jg;gLfpwJ. 

 epyf;fhp> ngl;Nuhy; Nghd;w gbk vhpnghUl;fs; toq;FfpwJ. ,jdhy; ,J kpFe;j 

Kf;fpaj;Jtk; ngWfpwJ. 

 jhtuq;fs; xspahw;wiy Ntjpahw;wyhf mhpa nraypy; <LgLfpd;wd. 
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6. Xl;Lz;zp jhtuq;fs; gw;wp tpthp? 

xl;Lz;zpj; jhtuq;fs; : 

 rpy jhtuq;fs; jkf;Fj; Njitahd czTg; nghUl;fis gpw capUs;s jhtuq;fs; my;yJ 

tpyq;FfspypUe;J ngWfpd;wd. mit xl;Lz;zpj; jhtuq;fs; vdg;gLk;. 

Xk;Gaphp : 

 ve;j xU jhtuk; my;yJ tpyq;fpypUe;J xl;Lz;zpfs; czTg; ngWfpd;wdNth> me;j 

jhtuk; my;yJ tpyq;F ‚Xk;Gaphp‛ vdg;gLk;. 

cwpQ;R Nth;fs; my;yJ `h];Nlhhpahf;fs; : 

 xl;Lz;zpj; jhtuq;fs; rpy rpwg;ghd Nth;fisj; Jisj;J cl;nrd;W iryj;jpypUe;J 

ePiuAk;> fdpk cg;Gf;fisAk; kw;Wk; GNshaj;jpypUe;J czTg; nghUl;fis cwpQ;Rfpd;wd. 

,t;Nthh;fs; `h];Nlhhpahf;fs; my;yJ cwpQ;R Nth;fs; vdg;gLk;. 

tiffs; : 

 xl;Lz;zp ,Utifg;gLk;. mit KO xl;Lz;zpfs; kw;wk; gFjp xl;Lz;zpfs; MFk;. 

KO xl;Lz;zpj;jhtuq;fs; : 

 rpy jhtuq;fspy; gr;irak; KOikahf ,Ug;gjpy;iy. ,it kz;zpYk; tsh;tjpy;iy. vdNt 

,j;jhtuq;fs; czT> ePh;> fdpk cg;Gfs; Mfpatw;wpw;fhf Xk;Gaphpj; jhtuq;fisNa 

KOikahf rhh;e;Js;sd. ,it xl;Lz;zpj; jhtuq;fs;‛ vdg;gLk;. 

 ,j;jhtuj;jpd; jz;L nkype;Jk;> ntspwpa kQ;rs; epwj;jpYk;> ,iyfs; mw;Wk; 

fhzg;gLfpwJ. ,J Xk;Gaphpj; jhtuj;jpd; jz;ilr; Rw;wp gpd;dpf; fhzg;gLfpwJ. ,J 

`h];Nlhhpahf;fs; %yk; Xk;Gaph; jhtuj;jpd; jz;il Jisj;J czTg; nghUl;fis 

cwpQ;Rfpd;wJ. 

gFjp xl;Lz;zpfs; : 

 rpy jhtuq;fs; Xk;Gaph; jhtuj;jpypUe;J ePiuAk;> fdpk cg;Gf;fisAk; kl;Lk; cwpQ;Rfpd;wd. 

,it gRk; ,iyfshf nfhz;bUg;gjhy;> jq;fSf;F Njitahd czTg; nghUl;fis 

jhq;fNs jahhpj;Jf; nfhs;fpd;wd. ,tw;wpd; `h];Nlhhpahf;fs; Xk;Gaph; jhtuj;jpid 

Jisj;J iryj;Jld; kl;Lk; njhlh;G nfhz;L ePiuAk;> fdpk cg;GfisAk; cwpQ;Rfpd;wd. 

,j;jhtuq;fs; gFjp xl;Lz;zpfs;‛ vdg;gLk;. 

 v.fh : tp];fk; 

 

1. Row;rp kw;Wk; Row;rpapyh xsp gh];gfuzq;fSf;fpilNa cs;s NtWghLfs; ahit? 

t.vz; gz;Gfs; Row;rp xsp gh];ghpfuzk; Row;rpapy;yh gh];ghpfuzk; 

1 
gq;Nfw;Fk; xspj; njhFg;G 

(PS) 
,jpy; PSI kl;Lk; 

gq;Nfw;fpwJ 

,jpy; PSI, PSII Mfpa ,uz;Lk; 

gq;Nfw;fpd;wd. 

2 vyf;l;uhd;fspd; Row;rp 

gr;ira %yf;$wpypUe;J 

ntspNaw;wg;gLk; 

vyf;l;uhd;fs; 

Row;rpaile;J kPz;Lk; 

Gw;g;gl;l ,lj;Jf;Nf te;J 

Nrh;fpd;wd. 

vyf;l;uhd;fs; Row;rpaile;J 

jpUk;Gtjpy;iy kw;Wk; 

vyf;l;uhd;fspd; ,og;G ePhpd; 

xspg;gpsj;jyhy; 

<Lnra;ag;gLfpwJ. 

3 
ePh; xspg;gpsj;jy; kw;wk; O2 

ntspNaw;wk; 

,q;F ePh; xspg; gpsj;jy; 

kw;Wk; O2 ntspNaw;wk; 

eilngWtjpy;iy 

,q;F ePh; xspg;gpsj;jy; kw;Wk; 

ntspNaw;wk; O2 

eilngWfpd;wd. 

4 xspg;gh]; ghpfuzk; 
,q;F ,uz;L ,lq;fspy; 

eilngWfpd;wd 

,q;F xU ,lj;jpy; kl;LNk 

eilngWfpd;wd 

5 NADP+
 xLf;fk; 

,q;F NADP+ xLf;fk; 

miltjpy;iy 

,q;F NADP+ xLf;fk; mile;J 

NADPH2 thf khWfpwJ 
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Rthrpj;jy; 

rhpahd tpilia Njh;e;njLj;J vOJf. 

1. fPo;f;fz;ltw;Ws; nghJthd Rthrjsg; nghUs; vJ? 

m) Gujq;fs; M) ypg;gpLfs;  ,) fhh;Nghi`l;Nul;fs; <) itl;lkpd;fs; 

2. ATP apd; kpif Mw;wy; gpizg;Gfspd; vz;zpf;if 

m) xd;W  M) ,uz;L  ,) %d;W   <) ehd;F 

3. fhw;W Rthrj;jpd; Kjy; epiy 

m) fpisfhyprp];    M) fpug;]; Row;rp  

,) ,Wjp Mf;rp[Ndw;wk;   <) Row;rp gh];ghhpf;fuzk; 

4. FSf;Nfhir gh];ghpduzkilar; nra;J FSf;Nfh]; 6 “ gh];Ngl;klhf khw;wkilar; 

nra;Ak; nehjp 

m) My;NlhNy];    M) vNdhNy]; 

,) igUtpf;ifNd];   <) i`f;NrhifNd]; 

5. g;uf;Nlh];1> 6 - gp];gh];Ngl;il jyh 3 fhh;gd; nfhz;l ,uz;L %yf;$Wfshf gpsTwr; nra;Ak; 

nehjp 

m) My;NlhNy];    M) vNdhNy]; 

,) igUtpf;ifNd];   <) i`f;NrhifNd]; 

6. rp]; - mNrhdpbf; mkpyj;Jld; ePh; Nrh;f;fg;gl;L INrh - rpl;hpf; mkpykhFk; tpidapy; <LtLtJ 

m) rpl;hpf; mkpy rpe;jNl];  M) gpAkNu]; 

,) khypf; bi`l;u[Nd];  <) mNfhdpNl]; 

7. KOikahf Mf;rp[Ndw;wkilAk; FSf;Nfh]pypUe;J fpilg;gJ 

m) 38 ATP  M) 36 ATP  ,) 35 ATP  <) 2 ATP 

8. igUtpf; mkpyj;jpd; Mf;rp[Ndw;w fhh;gd; ePf;ftpidia Cf;Ftpf;Fk; nehjp 

m) igUtpf; bi`l;u[Nd];  M) igUtpf; i`Nd]; 

,) igUtpf; kpA+Nl];   <) igUtpf; INrhkpNu]; 

9.   fPl;Nlh FSlhhpf; mkpyk; xU …………………… fhh;gd; Nrh;kk; MFk;. 

m) ,uz;L M) %d;W  ,) ehd;F  <) Ie;J 

10. FSf;Nfhi]> FSf;NFh]; - 6 – gh];Ngl;lhf gh];ghpfuzk; nra;Ak; nehjp __________ 

m) My;NlhNy]; M) ifNd];  ,) kpA+Nl];  <) n`f;NrhifNd]; 

11. FSf;Nfhrpd; Rthr <T ______________ 

m) Rop  M) xd;W  ,) xd;Wf;F Nky; <) xd;Wf;F FiwT 

12. xU %yf;$W FADH2 KOikahd Mf;rp[Ndw;wj;jpd; NghJ ntspg;gLk; ATP %yf;$Wfspd; 

vz;zpf;if 

m) xd;W  M) ,uz;L  ,) %d;W  <) ehd;F 

13. xU %yf;$W NADH2 KOikahd Mf;rp[Ndw;wj;jpd;NghJ ntspg;gLk; %yf;$Wfspd; 

vz;zpf;fif 

m) xd;W  M) ,uz;L  ,) %d;W  <) ehd;F 

14. vyf;l;uhd; flj;J rq;fpypapy; ATP cz;lhtJ  …………………… vdg;gLk; 

m) gh];Ngl; ePf;fk;   M) xsp gh];ghpfuzk; 

,) Mf;rp[Ndw;w gh];ghhpf;fuzk; <) jsg;nghUs; gh];ghhpf;fuzk; 

15. gpd;tUtdtw;Ws; EMP topj;jlk; vdg;gLtJ 

m) fpisf;fhyprp];   M) fpug;]; Row;rp 

,) vyf;l;uhd; flj;Jf;rq;fpyp  <) ngd;Nlh];gh];Ngl; topj;jlk; 
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16. xU %yf;$W FSf;Nfh]; KOikahd Mf;rp[Ndw;wj;jpd; NghJ ntspg;gLj;Jk; Mw;wypd; 

msT 

m) 1600 KJ  M) 1300 KJ  ,) 2500 KJ  <) 2900 KJ 

17. gpd;tUtdtw;Ws; 5C Nrh;kk; 

m) gh];Ngh fpsruhy;bi`L  M) vhpj;Nuh]; gh];Ngl; 

,) irYNyh]; gh];Ngl;   <) nrNlhn`g;LNyh]; gh];Ngl; 

$Ljy; tpdhf;fs; 

1. xspr;Rthrj;jpd; ,uz;L fpisrpd; %yf;$Wfs; ,ize;J rpiud; cUthFk; epfo;T eilngWk; 

Ez;ZWg;G 

m) gRq;fzpfk;    M) nguhf;]pNrhk; 

,) ikl;Nlhfhz;l;hpah   <) iuNghNrhk; 

2. fpisf;fhyprp]; eilngWk; ,lk; 

m) irl;Nlhgpshrk;   M) ikl;Nlhfhz;l;hpah 

,) gRq;fzpfk;    <) nguhf;rpNrhk; 

3. fPo;f;fz;l ve;j epfo;tpy; jsg;nghUs; gh];ghpfuzk; eilngWtjpy;iy? 

m) fpisf;fhyprp];   M) igUtpf; mkpy Mf;rp[Ndw;w fhh;gd; ePf;fk; 

,) fpug;]; Row;rp    <) rpl;hpf; mkpy Row;rp 

4. FSf;Nfh]pd; fhw;wpy;yh R+oypy; Rthr msT ___________ 

m) 1.33  M) Kbtw;w epiy ,) 0.36  <) 1 

5. ngd;Nlh]; gh];Ngl; topj;jlk; eilngWkplk; ___________ 

m) gRq;fzpfk; M) nguhf;rpNrhk; ,) ikl;Nlhfhz;l;hpah  

<) irl;Nlhgpshrk; 

6. My;NlhNy]; nray;gLk; jsg;nghUs; 

m) 3 gh];Nghfpsprhpf; mkpyk;  M) fpspruhy;bi`L 3 gh];Ngl; 

,) gpuf;Nlh]; 1> 6 gp];gh];Ngl;  <) 1> 3 gp];gh];Nghfpsprhpf; mkpyk;  

7. nry;ypd; Mw;wy; ehzak; vd;gJ 

m) AMP  M) ATP   ,) NADH2  <) NADPH2 

8. N`l;r; - ];yhf; topj;jlj;jpy; fw;iw ciw nry;fspy; EioAk; 4 fhh;gd; $l;Lg;nghUs; 

m) igUtpf; mkpyk;    M) fpisf;fhypf; mkpyk; 

,) Mf;rNyh mrpl;bf; mkpyk;   <) khypf; mkpyk; 

9. fpisf;fhyprp]; eilngWk; ,lk; 

m) nguhf;]pNrhk;     M) irl;Nlhgpshrk; 

,) ikl;Nlhfhz;l;hpah    <) gr;irak; 

10. fhw;W Rthrj;jpd; fpuhg;]; Row;rpapd;NghJ cw;gj;jpahFk; NADH2  %yf;$Wfspd; vz;zpf;if 

m) 2 %yf;$W     M) 4 %yf;$W 

,) 6 %yf;$W     <) 8 %yf;$W 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk; 

1. Rthrpj;jiy tiuaiw nra;f. 

FSf;Nfh];> fhh;Nghi`l;Nul;L Nghd;w gytifahd fhpk %yf;$Wfis Mf;rpNdw;wk; 

nra;J Mw;wy; ntspg;gLk; epfo;r;rpNa Rthrpj;jy; vdg;gLk;. ,e;epfo;r;rpad; NghJ Mf;rp[d; 

gad;gLj;jg;gl;L fhh;gd; - il Mf;i]L> ePh; kw;Wk; Mw;wy; Mfpait ntspaplg;gLfpd;wd. 

2. fpisf;fhyprp]; vd;why; vd;d? 

6 - fhh;gd; Nrh;kkhd FSf;Nfh]; 3 - fhh;gd;fisf; nfhz;l ,uz;L %yf;$W igUtpf; 

mkpykhf khw;wkilAk; epfo;r;rp fpisf;fhyp]; vdg;gLk;. ,jid EMP topj;jlk; vdTk; 

miof;fg;gLk;. 
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3. fpisf;fhyprp]pd; RUf;fhd xl;Lnkhj;j tpidia vOJf. 

 

4. fpisf;fhyprp]; epfo;tpy; My;NlhNy]pd; nray;ghL ahJ? 

My;NlhNy]; vDk; nehjpahdJ gpuf;Nlh]; 1> 6 gp];gh];Ngl;il 3 - fhh;gd;fisf; nfhz;l 

ili`l;uhf;rp mrpl;Nlhd; gh];gNll;lhfTk; (DHAP) 6 - gh];Ngh fpsprhuy;bi`L MfTk; 

gphpf;fpd;wJ. ,e;j ,U liuNah];fSk; INrhnkh;fshFk;. 

 

5. fpug;]; Row;rp vd;why; vd;d? 

igUtpf; mkpykhdJ fhh;gd; il Mf;i]lhfTk;> ePuhfTk; khWk;NghJ thpirahf eilngWk; 

epfo;r;rpNa ‚fpug;]; Row;rp‛ vdg;gLk;. ,J rpl;hpf; mkpy my;yJ biufhh;ghf;rpypf; mkpy Row;rp (TCA) 

vdTk; miof;fg;gLfpwJ. 

6. fpug;]; Row;rp 

 fpug;]; Row;rpapy; mNfhdpNl]; vDk; nehjp rpl;hpf; mkpyj;ij ePh; ePf;fkilar; nra;J rp]; 

mNfhdpbf; mkpykhf khWfpwJ. 

 rp]; - mNfhdpbf; mkpyj;Jld; ePh; %yf;$W xd;W Nrh;e;J INrh - rpl;hpf; mkpykhf 

khWtjw;Fk; mNfhdpNl]; gad;gLfpwJ. 

7. Mf;rp[Ndw;w gh];ghpfuzk; vd;why; vd;d? 

NADH2 kw;Wk; FADH2 Mfpatw;wpypUe;J vyf;l;uhd;fs; thpirahf mike;Js;s g;NsNthGujk;> 

irl;NlhFNuhk; Kjypatw;wpd; topahf Mf;rp[Df;F vLj;Jr; nry;yg;gLtJ vyf;l;uhd; flj;J 

rq;fpyp vdg;gLk;. ,jpy; vyf;l;uhd; flj;jg;gLk;NghJ ADP Ald; gh];Ngl; ,ize;J ATP 

%yf;$Wfs; cz;lhtJ ‚Mf;rp[Ndw;w gh];ghpfuzk;‛ vdg;gLk;. 

8. fhw;wpy;yh Rthrj;ij tiuaiw nra;f. 

rpy Ez;Zaphpfs; Mf;rp[d; ,d;wpNa caph; tho ,aYk;. ,t;thW jdp Mf;rp[d; %yf;$Wfs; 

,d;wpNa eilngwk; Rthrpj;jy; epfo;r;rp ‚fhw;wpy;yh Rthrk;‛ vdg;gLk;. 

9. Rthr <T vd;gij tiuaW. 

Rthrpj;jypd; NghJ ntspaplg;gLk; fhh;gd; il Mf;i]Lf;Fk; gad;gLj;jg;gLk; Mf;]p[Df;Fk; 

,ilNa cs;s tPjNk ‚Rthr <T‛ vdg;gLk;. 

 

10. fhw;wpy;yh Rthrj;jpd; Rthr <T KbtpyhjJ Vd;? 

fhw;wpy;yh Rthrj;jpy; fhh;gd; - il Mf;i]L ntspaplg;gLfpwJ. Mdhy; Mf;rp[d; 

gad;gLtjpy;iy. vdNt ,J Nghd;wtw;wpy; Rthr <T Kbtw;wjhf cs;sJ. 
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11. nehjpj;jy; vd;why; vd;d? 

FSf;Nfh]; %yf;$W fhw;wpy;yh R+o;epiyapy; rpijTw;W vj;jpy; My;f`hyhfNth my;yJ 

yhf;bf; mkpykhfNth khw;wkiltJ ‚nehjpj;jy;‛ vdg;gLk;. 

 

$Ljy; tpdhf;fs;: 

1. fpug;]; Row;rpapd; NghJ INrh - rpl;hpf; mkpyk;   - fPl;Nlh FSlhhpf; mkpykhf khw;wk; 

milfpwJ. Ke;ija Nrh;kk; 6 fhh;gd;fisAilaJ. gpe;ija Nrh;kk; 5 fhh;gd;fisAilaJ. ,J 

vt;thW epfo;fpwJ? 

INrh rpl;hpf; mkpyk; Mf;]p[Ndw;w fhh;gd; ePf;fkile;J   - fPl;Nlh FSlhhpf; mkpykhf 

khWfpwJ. ,jpy; 

 

2. fhh;Nghi`l;Nul;bd; RThr <T xd;W v;thtW? 

fhw;wpy;yh Rthrj;jpy; fhh;gd; il Mf;i]L ntspaplg;gLfpwJ. Mdhy; Mf;]p[d; 

gad;gLj;jg;gltpy;iy. vdNt Rthr <T Kbtw;wJ. 

 

3. ATP apd; mikg;igg w;wp vOJf. 

ATP vd;gJ mbidd;> iuNgh]; rh;f;fiu kw;wk; %d;W gh];Ngl; %yf;$Wfisf; nfhz;l 

epA+f;spNahilL MFk;. ,J Mw;wy; kpFe;j %yf;$whFk;. ,jpy; ,uz;L kpifg; gpizg;Gfs; 

,Wjpapy; cs;sd. 

 ePuhw; gFj;jypd; %yk; ,e;j gpizg;Gfs; rpijtiltjhy; ngUksT RNar;ir Mw;wy; 

ntspaplg;gLfpwJ. 

4. Rhtrpj;jypd; fPo;fhZk; nehjpfspd; nraw;ghl;bid vOjTk;. 

m) My;NlhNy]; M) rf;rpidy; CO – A rpe;jNl]; 

m) My;NlhNy]; : 

 gpuf;Nlh]; 1> 6 gp];gh];Ngl;lhdJ My;NlhNy]; vd;w nehjpapd; %yk; 3 fhh;gd;fisf; 

nfhz;l ,U %yf;$Wfhsf DHAP kw;Wk; fpspruhy;bi`L 3 gh];Ngl; (G3P) gphpf;fg;gLk;. 

M) rf;rpidy; CO – A rpe;jNl]; : 

 rf;rpidy; CO – A ePuhw; gFg;G %yk; rpijf;fg;gl;L rf;rpdpf; mkpykhf khWk;. ,jid 

Cf;ftpf;Fk; nehjp rf;rpidy; CO – A rpe;jNl]; MFk;. 

5. nry;ypd; Mw;wy; ehzak; vdg;gLtJ vJ? Vd;; mt;thW miof;fg;gLfpwJ? 

 nry;ypd; Mw;wy; ehzak; vd miof;fg;gLtJ “ATP” MFk;. 

 ntspaplg;gLk; Mw;wy; mbNdhrpd; l;iugh];Ngl; (ATP) vd;w tbtj;jpy; gad;gLk; Mw;wyhf 

khw;wkilfpwJ. 

 Mw;wy; ntspahFk; kw;Wk; Mw;wy; Njitg;gLk; kWtpidfspilNa ATP %yf;$Wfs; 

RNar;ir Mw;wiy ghpkhw;wk; nra;titahf nray;gLfpd;wd. 
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6. Mw;wy; ikak; tiuaW. 

 ikl;Nlh fhz;l;hpahf;fs; Mw;wy; ikak; vd miof;fg;gLfpwJ. 

 mjpf vz;zpf;ifapy; ATP cw;gj;jp nra;Ak; ,lk; ikl;Nlhfhz;l;hpah MFk;. 

7. ATP apd; glk; tiue;J ghfk; Fwpf;fTk;. 

 

8. nry;ypd; ‚Mw;wy; epiyaq;fs;‛ vd;why; vd;d? 

 ikl;Nlhfhz;l;hpahtpy; NADH2 %yf;$Wfs; Mf;]p[Ndw;wkile;J 30 ATP f;fSk;> FADH2 

%yf;$Wfs; Mf;]p[Ndw;wkile;J 4 ATP f;fSk; fpilf;fpd;wd. 

 ikl;Nlhfhz;l;hpahtpy; ATP %yf;$Wfs; mjpfkhf cw;gj;jpahtjhy;> ,jid nry;ypd; 

Mw;wy; epiyaq;fs;‛ vd miof;fpNwhk;. 

 

9. <NdhNy\d; vd;why; vd;d? 

 2 – gh];Nghfpsprhpf; %yf;$W> ePh; ePf;fkile;J 2 – gh];Ngh <dhy; igUtpf; mkpykhf 

khw;wkilfpwJ. ,e;j tpidia <NdhNy]; vd;Dk; nehjp Cf;Ftpf;fg;gLfpwJ. jsg; 

nghUspypUe;J ePh; %yf;$W ePf;fg;gLtjhy; ‚<NdhNy\d;‛ vdg;gLk;. 

10. Mk;gpNghypf; epfo;r;rp vd;why; vd;d? 

 fpug;]; Row;rpapy; 2 mrpl;ily; CO – A %yf;$wpypUe;J 24 ATP %yf;$Wfs; 

cUthf;fg;gLfpd;wd. Mw;wiyj; Njhw;Wtpf;Fk; ,e;j fpug;]; Row;rpapy; rpy %yf;$Wfs; 

rpijf;fg;gLfpd;wd. NtW rpy %yf;$Wfs; fl;lg;gLfpd;wd. vdNt ,J ,Utif epfo;r;rp 

my;yJ Mk;gpNghypf;; epfo;r;rp vd;wiof;fg;gLfpwJ. 

11. jsg;nghUs; gh];ghpfuzk; vd;why; vd;d? 

 1> 3 - gp];gh];Nghfpsprhpf; mkpyk; xU gh];Ngl; %yf;$wpid ,oe;J 3 - gh];Nghfpsprhpf; 

mkpykhf khWfpwJ. ,ij gh];Ngh fpsprhpf; ifNd]; vDk; nehjp Cf;Ftpf;fpwJ. ,e;j 

tpidapd; NghJ xU ATP cz;lhfpwJ. ,t;thW ATP cUthFk; nray; ‚Neub gh];gfuzk; 

my;yJ jsg;nghUs; gh];gfuzk;‛ vdg;gLk;. 

12. CO2 tpd; rkepiyg; Gs;sp vd;why; vd;d? 

 CO2 tpd; ve;j nrwpT epiyapy; xspr;Nrh;f;ifahdJ Rthrpj;jYf;F rkkhf ,Uf;fpwNjh mJ 

CO2 tpd; rkepiyg; Gs;sp vdg;gLk;. 

13. Rthrpj;jypd; xl;Lnkhj;jk rkd;ghl;il vOJf. 

 Rthrpj;jypd; NghJ Mf;]pd; gad;gLj;jg;gl;L> fhh;gd; - il - Mf;i]L> ePh; kw;Wk; Mw;wy; 

(2900KJ) ntspapLfpwJ. 
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xt;nthU tpshtpq;Fk; 100 thh;j;ijfSf;F kpfhky; tpilaspf;fTk; 

1. Nfdhq;fpd; Rthrkhdp Ma;it tpsf;Ff. 

Nehf;fk; : 

Rthrpj;jypd; NghJ CO2 ntspg;gLfpwJ vd;gij Nfdhq;fpd; Rthrkhdp  Ma;T %yk; ep&gpj;jy;. 

Njitahd cgfuzq;fs; : 

Nfdhq;fpd; Rthrkhdp> gPf;fh;> KOH fiury;> jhq;fp kw;Wk; Kisfl;ba tpijfs; Kjypad. 

nra;Kiw : 

 fz;zhbapyhd Rthrkhdpapy; Fkpo; Nghd;w gFjp> tise;j fOj;Jg; gFjp kw;Wk; 

nrq;Fj;jhd gFjp Mfpaitfs; cs;sd. 

 Kisf;Fk; tpijfis Fkpopapy; vLj;Jf; nfhz;L> Fkpopd; fPo; Kidg;gFjp gPf;fhpYs;s KOH 

fiurypy; %o;fp ,Uf;FkhW itf;f Ntz;Lk;. 

 jhq;fp xd;wps; cjtpAld; ,e;j Rthr khdpia nrq;Fj;jhf nghUj;j Ntz;Lk;. ,t;thW 

nra;Ak;NghJ Fkpo;gFjp  fhw;W tspkz;lyj;Jld; njhlh;gw;W ,Uf;Fk;. 

 Foypy; KOH fiurypd; njhlf;f epiyia Fwpj;Jf; nfhz;L rpy kzp Neuk; vt;tpj 

,ilA+Wk; Vw;glhjthW itf;f Ntz;Lk;. 

fhz;gd : 

 mjd; Foypy; KOH  fiury; kl;Lk; cah;e;jpUg;gijf; fhzyhk;. 

 KOH  fiuryhdJ tpijfs; ntspapLk; CO2 thAit cwpQ;rpf; nfhs;tjhy; ,e;j mikg;gpDs; 

ntw;wplk; cUthfpwJ. ,jd; fhuzkhf KOH  d; kl;lk; cah;fpwJ. 

mwptd : 

 Nfdhq;fpd; Rthrkhdp Ma;tpd; %yk; Rthrpj;jypd; NghJ CO2 ntspg;gLfpwJ vd;gij 

mwpayhk;. 

 

2. ngd;Nlhgh];Ngl; topj;jlj;jpd; Kf;fpaj;Jtj;ij vOJf. 

 ,J Xh; fhh;Nghi`l;Nul; rpijTf;F xU khw;W topahFk;. 

 ,jpy; cUthFk; NADPH2 %yf;$Wfs; nry;nghUl;fs; gytw;wpd;; cw;gj;jpapy; xLf;fpfshf 

gadg;Lfpd;wd. 

 epA+f;spf; mkpyq;fis cw;gj;jp nra;a Njitahd iuNgh];rh;f;fiu fpilf;fpwJ. 

 mNuhNkl;bf; Nrh;kq;fis cw;gj;jp nra;aj; Njitahd vhpj;Nuh]; gh];Ngl; ,jpypUe;J 

fpilf;fpwJ. 

 ,e;j topj;jlj;jpy; cUthFk; Ru5P xspr;Nrh;f;ifapd; NghJ CO2 epiyepWj;jg;gad;gLfpwJ. 
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3. Rthr <T vd;why; vd;d? fhh;Nghi`l;Nul;> fhpk mkpyk; kw;Wk; nfhOg;G mkpyj;jpd; Rthr <T 

kjpg;gpid tpthp? 

Rthr <T : 

 Rthrpj;jypd;NghJ ntspaplg;gLk; fhh;gd; - il Mf;i]Lf;Fk;> gad;gLj;jg;gLk; 

Mf;rp[Df;Fk; ,ilNaAs;s tpfpjk; MFk;. 

 

 

$Ljy; tpdhf;fs; 

1. $d;FLit nehjpj;jy; Ma;T gw;wp tpthp? 

Nehf;fk; : 

 nehjpj;jy; epfo;tpid $d;FLit Ma;tpd; %yk; ep&gpj;jy; 

Njitahd cgfuzq;fs; : 

 $d; nehjpj;jy; FLit> 10%  rh;f;fiu fiury;> nuhl;b> <];l; gTlh;> KOH gbfk; Kjypad. 

nra;Kiw : 

 $d; nehjpj;jy; cgfuzj;jpy; nrq;Fj;jhfTk;> ePskhfTk; cs;s FohAk;> gf;fthl;by; 

FkpopAld; $ba FohAk; cs;sd. ,e;j mikg;G kuj;jhyhd jhq;fpapy; nghUj;jg;gl 

Ntz;Lk;. 

 nuhl;b <];l; fye;j 10% rh;f;fiu fiuriy $d;Foypy; vLj;Jf; nfhs;s Ntz;Lk;. ePskhf 

cs;s Foy; KOtJkhf epuk;Gk;tiu FLitapy; rh;f;fiu fiuriy Cw;w Ntz;Lk;. 

fhz;gJ : 

 rpy kzp Neuk; fopj;J rh;f;fiu fiuryhdJ nehjpf;fg;gLfpwJ. ,jd; mwpFwpahf 

My;f`hy; third Vw;gLk;. 

 nrq;Fj;jhfTs;s Foypy; fiurypd; kl;lk; FiwAk;. ,J nehjpj;jypd; NghJ cz;lhFk; 

fhh;gd; il Mf;i]L thA Nrfhukhfp fiuriy fPo;Kf ,lg;ngah;r;rpf;F cs;shfpwJ. 
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 <];bYs;s irNkh]; vDk; nehjp FSf;Nfh]; %yf;$wpid vj;jpy; My;f`hyhfTk;> 

fhh;gd;il Mf;i]lhfTk; khw;WfpwJ. 

 rpwpjsT KOH gbfj;ij $d;FLitapy; Nrh;f;Fk;NghJ> mjpYs;s fhh;gd; il Mf;i]lhdJ 

KOH dhy; cwpQ;rg;gLfpwJ. ,jd; fhuzkhf Foypy; fiurypd; kl;lk; Kd;NghyNt 

cah;e;JtpLfpwJ. 

mwptJ : 

 nehjpj;jy; epfo;tpid $d;FLit Ma;tpd; %yk; ep&gpf;fyhk;. 

 

 

xt;nthU tpshtpq;Fk; 200 thh;j;ijfSf;F kpfhky; tpilaspf;fTk; 

1. C2 Row;rp gw;wp xU fl;Liu vOJf. 

xspr;Nrh;f;if my;yJ C2 Row;rp :  

 xsp ,Uf;Fk;NghJ xspr;Nrh;f;if nra;Ak; jpRf;fspy; tof;fj;ijtpl mjpfkhf eilngWfpd;wd 

Rthrk; ‚xspr;Rthrk;‛ vdg;gLk;. ,e;epfo;r;rpapd; NghJ mjpf msT Co2 ntspNaw;wg;gLfpwJ. 

 xspr; Rthrk; %d;W nry; Ez;ZWg;Gfspy; eilngWfpwJ. mitahtd gRq;fspfq;fs;> 

nguhf;]pNrhk;fs; kw;Wk; ikl;Nlhfhz;l;hpahf;fs; MFk;. 

gRq;fzpfq;fs; : 

 Mf;]p[d; mjpf msT ,Uf;Fk; NghJ RuBP Mf;]p[Ndw;wk; milfpwJ. ,JNt xsp 

Rthrj;jpd; Kjy; tpidahFk;. ,t;tpidahdJ fhh;ghf;]pNy]; vdg;gLk; &gp];Nfh 

nehjpapdhy; Cf;Ftf;fg;gLfpwJ. 

 ,t;thW RUBP Mf;]p[Ndw;wk; miltjhy; gh];Nghfpisfhypf; mkpyk; vd;w 2C Nrh;kKk; 

gh];Nghfpspf; mkpyk; (PGA) vd;w 3C Nrh;kKk; cz;lhfpd;wd. ,tw;wpy; PGA ghy;tpd; Row;rpapy; 

gad;gLj;jg;gLfpwJ. 

 gh];Nghfpisf;fhypf; mkpyj;jpypUe;J x Ugh];Ngl; %yf;$W ePf;fg;gl;;L fpisf;fhypf; mkpyk; 

cz;lhf;fg;gLfpwJ. 
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nguhf;]pNrhk; : 

 gRq;fzpfj;jpypUe;J fpisf;fhypf; mkpyk; nguhf;]pNrhKf;F nry;fpwJ. mq;F fpisf;fhypf; 

mkpyk; Mf;]pNdw;wk; mile;J fpis Mf;rhypf; mkpyk;> i`l;u[d; nguhf;i]L Mfpait 

cUthfpd;wd. gpd;dh; fpis Mf;rhypf; mkpyj;jpypUe;J fpis]pd; cz;lhfpwJ. 

ikl;Nlhfhz;bhpah : 

 gpd;dh; fpisrpd; %yf;$Wfs; nguhf;]pNrhkpypUe;J ikl;Nlhfhd;l;bhpahTf;F nry;fpd;wd. 

mq;F ,uz;L fpisrpd; %yf;$Wfs; ,ize;J> xU rpiud; %yf;$Wfs; ,ize;J> xU 

rpiud; %yf;$W NH3 kw;Wk; CO2 Mfpait cz;lhfpd;wd. ,t;tpidapd;NghJ NAD+, 

NADH2 -thf xLf;fkilfpwJ. 

nguhf;]pNrhk; : 

 ikl;Nlhfhz;l;hpahtpy; cUthd rPiuid; vd;w mkpNdh mkpyk; nguhf;]pNrhik milfpwJ. 

,q;F ,J i`l;uhf;rp igUtpf; mkpykhf khw;wkilfpwJ. i`buhf;rp igUtpf; mkpyk; NADH2 

cld; tpidGhpe;J fpsprhpf; mkpykhf xLf;fkilfpwJ. 

gRq;fzpfk; : 

 fpsrhpf; mkpyk; nguhf;]pNrhkpypUe;J gRq;fzpfj;jpw;F nry;fpwJ. mq;F fpsprhpf; mkpyk; ATP 

%yf;$Wfs; gh;ghhpfuzk; mile;J gh];Nghfpsprhpf; mkpyk; (PGA) %yf;$Wfs; gh];gfuzk; 

mile;J gh];NGhfpsprhpf; mkpyk; (PGA) cz;lhfpwJ. ,J fhy;tpd; Row;rpapy;  EiofpwJ. 

 

2. fhy;tpd; Row;rpia tpthp. 

1. rpy fpspruhy;bi`L 3 -gh];Ngl; %yf;$Wfs; (G-3-P) ili`l;uhf;]p mrpl;Nlhd; 

gh];Ngl;lhf (DHAP) khw;wkilfpd;wd. 

2. fpsprhuy;bi`L 3-gh];Ngl;> ili`l;uhf;]p mrpl;Nlhd; gh];Ngl;;Lld; njhFjp 

ePf;fg;gLtjhy; mJ /gpuf;Nlh]; 1> 6 gp];gh];Ngl;lhf (Fr.1  6BP) khWfpwJ. 

3. gpuf;Nlh]; 1> 6 gp];gh];Ngl;bypUe;J xUgh];Ngl; njhFjp ePf;fg;gLtjhy; mJ gpuf;Nlh]; 6 -

gh];Ngl;lhf (Fr 6P) khWfpwJ. 

4. gpuf;Nlh]; 6 -gh];Ngl;lhdJ ,uz;lhtJ CO2 epiy epWj;jypd;NghJ cz;lhd 

fpsprhuy;bi`L 3 -gh];Ngl;Lld; tpidghpeJ vhpj;Nuh]; 4 - gh];Ngl; (Er. 4-P) kw;Wk; 

iuNgh]; 6 - gh];Ngl; (R5P) Mfpatw;iw cz;lhf;FfpwJ. 

5. vhpj;Nuh]; 4 - gh];Ngl;lhdJ ,uz;lhtJ CO2 epiy epWj;jypd;NghJ cz;lhd 

ili`l;uhf;rp mrpl;Nlhd; gh];Ngl;Lld; ,ize;J nrNlhn`g;LNyh]; 1> 7 

gp];gh];Ngl;lhf (S-17 -BP) khWfpwJ. 

6. nrNlhn`g;LNyh]; 1> 7 -gp];gh];Ngl;bypUe;J x Ugh];Ngl; njhFjp ePf;fg;gLtjhy; mJ 

nrNlhn`g;LNyh]; 7 -gh];Ngl;lhf (S-7-P) khWfpwJ. 

7. nrNlhn`g;LNyh]; 7 -gh];Ngl;lhdJ %d;whtJ CO2 epiy epWj;jypd;NghJ cz;lhd 

fpsprhuy;bi`L 3 -gh];Ngl;Lld; tpidGhpe;J ,uz;L 5C $l;Lg;nghUis cz;lhf;FfpwJ. 

mit iuNgh]; 5 -gh];Ngl; (R5P) kw;Wk; irYNyh]; 5 -gh];Ngl; (Xy5-P) vd;gdthFk;. 
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8. iuNgh]; 5 - gh];Ngl; %yf;$WfSk;> irYNyh]; 5 - gh];Ngl;Lk;> hpGNyh]; 5 - gh];Ngl;lhf 

khWfpwJ. 

9. ,e;j hpGNyh]; 5 - gh];Ngl;Lfs; xt;nthd;Wk; xU ATP -apdhy; gh];ghhpfuzk; mile;J 

hpGNyh]; 1> 5 gp];gh];Ngl;lhf (RUBP) khw;wkilfpwJ. ,t;thW cUthd RuPB fhy;tpd; 

Row;rpapy; kPz;Lk; Eioe;J CO2 -it epiyepWj;Jk; epfo;r;rpapy; <LgLfpd;wJ. 

 

ePuhtp Nghd;wJ Gfo; 

te;j Ntfj;jpy; MtpahfptpLk; 

- Mgpufhk; ypq;fd; 
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3. fpisfhyprp]; gbepiyfis tpthp. 

 

 

(i) n`f;Nrh]; tpidfs; : 

(1) FSf;NfhrhdJ gh];ghpfuz ATP Ald; Nrh;e;J FSf;Nfh]; - 6 - gh];Ngl;lhf khWfpwJ. 

,e;j tpidia n`f;NrhifNd]; vDk; nehjp Cf;Ftpf;fpwJ. 

(2) FSf;Nfh]; - 6 - gh];Ngl;> gh];Ngh FSf;Nfh INrhNkNu]; vDk; nehjpapd; %yk; 

INrhnkhprkile;J g;uf;Nlh]; - 6 - gh];Ngl;lhf khWfpwJ. 

(3) ATP Ig; gad;gLj;jpf; nfhz;L> g;uf;Nlh]; - 6 - gh];Ngl;lhdJ> g;uf;Nlh]; - 16 - 

gp];gh];Ngl;lhf khw;wkilfpwJ. ,jpy; gh];Ngh g;uf;NlhifNd]; vDk; nehjp gq;F 

nfhs;fpwJ. ATP -apypUe;J xU gh];Ngl; %yf;$W ePf;fkile;J ADP - ahfpwJ. 
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(4) g;uf;Nlh]; 1> 6 - gp];gh];Ngl;lhdJ My;nlhNy]; vDk; nehjpapd; %ykhf 3 -

fhh;gd;fisf; nfhz;l ,U %yf;$Wfshfg; gphpf;fg;gLfpwJ. mit ili`l;uhf;rp 

mrpl;Nlhd; gh];Ngl; (DHAP) kw;Wk; fpsrhuy;bi`L 3 - gh];Ngl; vd;gdthFk;. ,e;j ,U 

l;iuNah];fSk; INrhnkh;fshFk;. 

(5) DHAP kw;Wk; fpsruhy;bi`L 3 - gh];Ngl; Mfpa ,uz;Lk; xd;wpypUe;J kw;nwhd;whf 

khWgitahFk;. ,jpy; l;iuNah]; gh];Ngl; INrhnkNu]; vDk; nehjp <LgLfpwJ. 

(6) ,e;j thpirapy; epfOk; Ie;J  tpidfSk; n`f;Nrh]; epiyapy; Vw;gLgitahFk;. ,jpy; 

xt;nthd;Wk; 3 fhh;gd;fisf; nfhz;l fpsruhy;bi`L 3 - gh];Ngl; %yf;$Wfs; ,uz;L 

cz;lhfpd;wd. n`f;Nrh]; epiyapy; ATP %yf;$Wfs; gad;gLj;jg;gLfpd;wd. 

(ii) biuNah]; tpidfs; : 

(1) xU %yf;$W fpsprhuy;bi`L 3 – gh];Ngl; gh];ghpfuzKk; Mf;rp[Ndw;wKk; mile;J 1 

, 3 gp];gh];Ngh fpsprhhpf; mkpykhf khWfpwJ. ,jpy; fpsprhuy;bi`L 3 –gh];Ngl; 

bi`l;u[Nd]; vDk; nehjp <LgLfpwJ. ,e;j tpidapy; xU NADH2 cz;lhfpwJ. 

(2) 1> 3 gp];gh];fpsprhpf; mkpyk; xU gh];Ngl; %yf;$wpid ,oe;J 3 – gh];Nghfpsprhpf; 

mkpykhf khWfpwJ. ,ij gh];Nghfpsprhpf; ifNd]; vDk; nehjp Cf;Ftpf;fpwJ. ,e;j 

tpidapd; NghJ xU  ATP  cz;lhfpwJ. ,t;thW ATP cUthFk; nray; Neub gh];ghpfuzk; 

my;yJ jsg;nghUs; gh];ghpfuzk; vdg;gLk;. 

(3) 3 - gh];Nghfpsprhpf; mkpy %yf;$W> gh];Nghfpsprhpf; kpA+Nl]; vDk; nehjpapd; 

<Lghl;Lld;  2 - gh];Nghfpsprhpf; mkpykhf khWfpwJ. ,e;j tpidapy; gh];Nghfpsprhpf; 

mkpyj;jpy; %dwhtJ fhh;gNdhL ,Ue;j gh];Ngl; ,uz;lhtJ fhh;gDf;F ,lk; 

khwpAs;sJ. 

(4) 2 - gh];Nghfpsprhpf; mkpy %yf;$W> ePh; ePf;fkile;J 2 – gh];Ngh<dhy; igUtpf; 

mkpykhf khw;wkilfpwJ. ,e;j tpidia ‚<NdhNy];‛ vd;Dk; nehjp Cf;Ftpf;fpwJ. 

jsg;nghUspypUe;J ePh; %yf;$W ePf;fg;gLjy; ‚<NdhNy\d;‛ vdg;gLk;. 

(5) 2 -gh];Ngh <dhy; igUtpf; mkpy %yf;$W> gh];Ngl; ePf;fk; ngw;W igUtpf; mkpykhf 

khWfpwJ. ,q;F xU ATP %yf;$W ADP apypUe;J cUthfpwJ. ,t;thW ,e;j biuNah]; 

epiyapy;> ,uz;L fpspruhy;bi`L 3- gh];Ngl; %yf;$Wfs; khw;wkile;J ,uz;L 

igUtpf; mkpy %yf;$WfshfpAs;sd. 

4. fpug;]; Row;rpapy; epfOk; tpidfis tpthp? 

fpug;]; Row;rp : 

 1937 -Mk; Mz;L rh;N`d;]; mlhy;g; fpug;]; vd;w mwptpayhh; nry;ypy; Mw;wy; cw;gj;jpf;F 

igUtpf; mkpyj;jpd; gq;if tpsf;fkhf tpthpj;Js;shh;. 

 igUtpf; mkpykhdJ fhh;gd; il Mf;i]lhfTk;> ePuhfTk; khWk;NghJ thpirahf 

eilngWk; epfo;r;rpfNs fpug;;]; Row;rp vdg;gLk;. ,J rpl;hpf; mkpy Row;rp my;yJ 

l;;iufhh;ghf;rpypf; mkpy Row;rp my;yJ TCA Row;rp vdTk; miof;fg;gLk;. 
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,e;j Row;rpapy; eilngWk; tpidfshtd : 

(1) rpl;hpf; mkpy Row;rpapd; Kjy; tpid xU %yf;$W mrpily; CO –A thdJ Mf;rNyh mrpbf; 

mkpyj;jld; ,ize;J rpl;hpf; mkpykhf khWtjhFk;. ,jpy; rpl;hpf; mkpy rpe;jNl]; vDk; 

nehjp <LgLfpwJ. rpl;hpf; mkpyj;jpy; %d;W fhh;ghrpypf; mkpy njhFjpfs; cs;sd. 

(2) rpl;hpf; mkpyk;> ePh; ePf;fkile;J rp]; - mNfhdpbf; mkpykhf mNfhdpNl]; vDk; nehjpapdhy; 

khw;wkilfpwJ. 

(3) rp]; - mNfhbdpf; mkpyj;Jld; ePh; %yf;$W xd;W Nrh;e;J INrh rpl;hpf; mkpykhf khWfpwJ. 

Kd;tpidapy; <Lgl;l mNj mNfhdpNl]; nehjp ,jpYk; <LgLfpwJ. rpl;hpf; mkpyk;> rp];- 

mNfhdpbf; mkpyk;> INrh - rpl;hpf; mkpyk; Mfpait  %d;W fhh;ghrpypf; mkpy 

njhFjpfisf; nfhz;Ls;sd. 

(4) INrh - rpl;hpf; mkpyk;> Mf;]p[Ndw;w fhh;gd; ePf;fkile;J    fPl;Nlh FSlhhpf; mkpykhf 

khWfpwJ. ,jpy; INrh - rpl;hpf; bi`l;u[Nd]; vDk; nehjp <LgLfpwJ. ,e;j tpidapy; 

NADPH2 vDk; nghUSk; cz;lhfpwJ. 

(5)    fPl;Nlh FSlhhpf; mkpyk; Mf;rp[Ndw;w fhh;gd; ePf;fkile;J rf;rpidy; CO – A thf 

khWfpwJ. ,e;j tpidia    fPl;Nlh FSlhhpf; bi`l;u[Nd]; vDk; nehjp Cf;Ftpf;fpwJ. 

,jpy; NADH2 cz;lhfpwJ. ,e;j tpidapy; cz;lhFk; Mw;wy; NADH2 tpy; nghjpe;Js;sJ. 

(6) rf;rpidy; CO – A ePuhw; gFg;G %yk; rpijf;fg;gl;L rr;;rpdpf; mkpykhf khWfpwJ. ,jid 

rr;rpidy; CO – A rpe;jNl]; vd;w nehjp Cf;Ftpf;fpwJ. ,e;j tpidapy; xU ADP 

gh];ghpfuzk; mile;J ATP Mf khWfpwJ. ,jw;F jsg;nghUs; gh];ghpfuzk; vd;W ngah;. 
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(7) rf;rpdpf; mkpyk; Mf;]p[Ndw;wk; mile;J gpAkhhpf; mkpykhf khWfpwJ. ,jw;Fhpa nehjp 

rf;rpdpf; bi`l;u[Nd]; MFk;. ,e;j epfo;r;rpapy; FAD xLf;fg;ngw;W FADH2 Mf khWfpwJ. 

(8) gpAkhhpf; mkpyk; khypf; mkpykhf xU %yf;$W ePh; Nrh;f;fg;gl;L khw;wg;gLfpwJ. ,e;j 

tpidia gpAkNu]; nehjp Cf;Ftpf;fpwJ. 

(9) khypf; bi`l;u[Nd]; vd;w nehjpapd; %yk; khypf; mkpykhdJ Mf;rp[Ndw;wk; ngw;W 

Mf;rNyh mrpl;bf; mkpykhf khWfpwJ. ,Nj tpidapy; NAD+ xLf;fk; ngw;W NADH2 Mf 

khWfpwJ. 

5. C4 ghij Fwpj;J fl;Liou vOJf. 

 fUk;gpd; ,iy kPJ 14Co2 xU tpdhb Neuk; njhlh;G nfhs;sk;NghJ 4C Nrh;kq;fshd Mf;]hNyh 

mrpl;bf; mkpyk;> khypf; mkpyk; kw;Wk; M];ghhpf; mkpyk; Nghd;wit xspr;Nrh;f;ifapd;NghJ 

Kjypy; cz;lhfpd;wd vd;gij N`l;r; kw;Wk; ];yhf; vd;gth;fs; fz;lwpe;jdh;. ,jw;F C4 

topj;jlk; vd;W ngah;. 

 C4 jhtuq;fspy; xsptpidfs; kw;Wk; ,Us; tpidfs; eilngw ,Utif xspr;NRh;f;if nry;fs; 

Njitg;gLfpd;wd. mitahd ,iyapilj;jpR kw;Wk; fw;iw ciw nry;fs; MFk;. C4 jhtuq;fs; 

,U tbtg; gRq;fzpfq;fisf; (Dimorphic Chloroplast) nfhz;Ls;sd. mjhtJ ,iyapilj; jpR 

ciw nry;fspy; fhzg;gLk;. gRq;fzpfq;fs; fpuhdhf;fs; nfhz;Lk;> fw;iw ciw nry;fspy; 

fhzg;gLk; gRq;fzpfq;fs; fpuhzhf;fs; mw;witahfTk; cs;sd. ,t;thW ,Utifg; 

gRq;fzpfq;fs; ,Ug;gJ xsptpidf;Fk;> ,Us;tpidf;Fk; jdpj;jdpNa eilngWtjw;F 

toptFf;fpwJ. 

 Nfl;r; - ];yhf; ghijapy; ,U fhh;gd; Nrh;g;G tpidfs; eilngWfpd;wd. xd;W ,iyapilj;jpR 

nry;fspy; cs;s gRq;fdpfq;fspy; eilngWfpwJ. 

 

1) Kjy; fhh;gd; tpidapy; (fhh;ghf;[pNy\d;) NghJ gh];Ngh <dhy; igUtpf; mkpyk; (PEP) vd;w 

3C Nrh;kj;Jld; CO2 %yf;$W ,ize;J Mf;ahNy mrpl;bf; vd;w 4C Nrh;kk; cUthfpwJ. 

,t;tpidahdJ gh];Ngh <dhy; igUNtl; fhh;ghf;]pNy vd;w nehjpahy; 

Cf;Ftpf;fg;gLfpwJ. 

2) Mf;rNyh mrpl;bf; mkpykhdJ buhd;]; mkpNd]; vd;w nehjpapd; %yk; M];ghh;bf; 

mkpykhf khWfpwJ. my;yJ NADP+ khypf; bi`l;u[Nd]; vd;w nehjpapd; cjtpahy; khypf; 

mkpykhf xLf;fg;gLfpwJ. 

3) ,iyapilj;jpR nry;fspy; cs;s gRq;fzpfq;fspy; cz;lhfpd;w khypf; my;yJ M];ghhpf; 

mkpyk; fw;iw ciw nry;fspd; gRq;fzpfq;fSf;F flj;jg;gLfpwJ. mq;F ,e;j 

mkpyj;jpypUe;J CO2 ePf;fg;gLtjhy; igUtpf; mkpyk; cz;lhfpwJ. ,t;tpidia NADP+ 

khypf; nehjp Cf;Ftpf;fpwJ. 

4) ,g;NghJ ,uz;lhtjhf fhh;gd; Nrh;g;G tpidahdJ fw;iw ciwnry; gRq;fzpfq;fspy; 

eilngWfpwJ. hpGNyh]; gp];gh];Ngl;lhdJ> %d;whtJ gbepiyapy; cUthd Co2 cld; 

,ize;J 3 - gh];Nghrpsprhpf; mkpyj;ij (PGA) cz;lhfpwJ. ,t;tpidia RuBP 

fhh;ghf;]pNy]; vd;w nehjp Cf;Ftpf;fpwJ. rpy 3 - gh];Nghfpsprhpf; mkpy %yf;$Wfs; 

Rf;Nuh];> ];lhh;r; Mfpatw;iw cUthf;f gad;gLj;jg;gLfpd;wd. kPjpAs;s (PGA) 

%yf;$Wfs; RuBP kPZ;Lk; cUthjYf;Fg; gad;gLfpd;wqd. 

5) %d;whtJ gbepiyapy; cz;lhd igUtpf; mkpyk; ,iyapilj;jpR nry;fspy; cs;s 

gRq;fzpfq;fSf;F clj;jg;gl;L mq;F ATP apdhy; gh];ghpfuzk; mile;J> gh];Ngh <dhy; 

igUtpf; mkpyk; cz;lhfpwJ. ,t;tpidia igUtpf; ifNd]; kw;Wk; mg2+ 

Cf;Ftpf;fpd;wd. 

 

ehis ehis vd xU fhhpaj;ij 

js;spg; NghLtJ ntw;wpia js;sp NghLtjw;F rkk; 

- neg;Nghypad; 
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jhtu tsh;r;rp 

rhpahd tpilia Njh;e;njLj;J vOJf. 

1. jhtu `hh;Nkhd;fspy; Kjd; Kjyhff; fz;Lgpbf;fg;gl;lJ? 

m) Mf;rpd;    M) [pg;uypd; 

,) irl;Nlhifdpd;   <) vj;jpypd; 

2. nraw;if Mf;rp[Df;F Xh; vLj;Jf;fhl;L 

m)  IAA     M) PAA 

,)  ABA     <) NAA 

3. Kid Mjpf;fk; vd;gJ vjdhy; Vw;gLfpwJ? 

m) vj;jpypd;    M) Mf;rpd; 

,) [pg;ypd;     <) irNlhifdpd; 

4. new;;gaphpy; gf;fhNd Nehia Vw;gLj;JtJ 

m) mg;rprpf; mkpyk;   M) gpidy; mrpbf; mkpyk; 

,) ehg;jypd; mrpbf; mkpyk;  <) [pg;uypd; mkpyk; 

5. rpf;kha;L tisT tiuglj;jpy; tpiuthd tsh;r;rp epiy vt;thW Fwpg;gplg;gLfpwJ? 

m) nkJepiy    M) tpiuTepiy 

,) tsh;tlq;fpa epiy   <) epiyg;ghlhd epiy 

6. Mf;rpd; ,ijj; jLf;fpwJ 

m) Kid Mjpf;fk;   M) KJik miljy; 

,) fUTwhf;fdp cz;lhjy;  <) cjph;jy; 

7. new;gaphpy; Nfhkhspj;jdkhd  Nehia cUthf;FtJ 

m) Mf;rpd;    M) [pg;uypd; 

,) irNlhifdpd;   <) mg;rprpf; 

8. ,iyj;Jisia  %Ltijj; J}z;LtJ 

m) Mf;rpd;    M) [pg;uypd; 

,) irNlhifdpd;   <) mg;rprpf; mkpyk; 

9. epyj;jpy; cs;s fisfis ePf;fplg; gad;gLtJ 

m)  2, 4 - D  M) IAA   ,) NAA   <) ABA 

10. cjph;jy; vjdhy; jil nra;ag;gLfpwJ? 

m) Mf;rpd;    M) [pg;uypd; 

,) irl;Nlhifdpd;   <) vj;jpypd; 

11. gpd;tUtdtw;Ws; thAepiyapYs;s `hh;Nkhd; vJ? 

m) ifdbd;    M) rpahbd; 

,) Mf;rpd;    <) vj;jpypd; 

12. gpd;tUtdtw;Ws; cah; jhtuq;fspy; fhzg;gLk; ,aw;if `hh;Nkhd; vJ? 

m)  IAA  M) 2, 4 - D  ,) GA   <) rpahbd; 

 

$Ljy; tpdhf;fs; 

1. Nth;fs; jiuNehf;fp tsh;tij Cf;Ftpf;Fk; `hh;Nkhd; 

m) Mf;rpd;fs;    M) [pg;uypd; 

,) vj;jpypd;    <) irl;Nlhifdpd; 

2. irl;Nlhifdpd; vjw;Fg; gad;gLj;jg;gLfpwJ? 

m) nry;ePl;rp    M) fdp cz;lhjy; 

,) nry;gphpjy;    <) nry; NtWghLWjy; 
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3. Neh;g;Gtp ehl;lk; vjdhy; J}z;lg;gLfpwJ? 

m) ABA kw;Wk; Mf;rpd;   M) vj;jpypd; kw;Wk; Mf;rpd; 

,) Mf;]pd; kw;Wk; [pg;uypd;  <) vj;jpypd; kw;Wk; mg;rprpf; mkpyk; 

4. mg;rpf; mkpyk; fPo;fz;l epfo;tpw;F fhuzkhf mikfpwJ 

m) fdpfs; Kjph;r;rp miljy;  M) tpij cwf;fj;ij ePf;Fjy; 

,) ,isj;Jis %Ljy;   ,) fhy]; cUthf;fk; 

 

,uz;L my;yJ %d;W thf;fpaq;fspy; tpilaspf;fTk; : 

1. tsh;r;rp mlf;fpfs; vd;why; vd;d? v.fh jUf. 

jhtuj;jpy; cz;lhFk; rpy fhpk Nrh;kq;fs;> me;jj; jhtuj;jpd; tsh;r;rpiaj; jil nra;fpd;wd. 

mj;jifa Nrh;kq;fs; tsh;r;rp jilg;nghUl;fs; my;yJ mlf;fpfs; vdg;gLk;.  

v.fh : vj;jypd;> mg;rprpf; mkpyk; (ABA) 

1. jhtuj;jpd; ePs ;thl;l tsh;r;rpia mstPL nra;tjw;fhd Ma;it tpthp? 

  Nehf;fk;;;; : 

 xU jhtuj;jpd; nrq;Fj;jhd tsh;r;rpia ypth; Mf;;]NdhkPl;lh; fUtp %yk; ep&gpj;jy;. 

  Njitahd cgfuzq;fs;;: 

 ypth; Mf;]NdhkPl;lh;> fg;gp> E}y;> njhl;bjhtuk; fg;gpAld; ,izf;fg;gl;Ls;s mstPLfs;> 

Fwpg;gplgl;Ls;s miutl;l msTNfhy; Mf;]NdhkPl;lh; fUtpapd;; cs;s ghfq;fshFk;. 

 nra;Kiw : 

 fg;gpapd; topahf E}y; nry;fpwJ. ,e;j E}ypd; xUKid> njhl;br; nrbapd; tsUk; jz;L 

Edpapy; fl;lg;gl;bUf;Fk;. kw;nwhU Kid rpwpa vilAld; fl;lg;gl;bUf;Fk;. 

 fhz;gJ : 

 jhtuk; ePz;L tsUk; fg;gp Rw;Wtjhy; mjDld; ,izf;fg;gl;bUf;Fk; FwpKs; 

msTNfhypd; fPo;gFjpia Nehf;fp efh;fpwJ. ,jd; %yk; Fwpg;gpl;l fhy ,ilntspapy; 

jhtuj;jpd; nrq;Fj;jhd tsh;r;rpia mstpl;L njhpe;J nfhs;syhk;. 

 ypth; Mf;]NdhkPl;lh; fUtpapd; %yk; Fwpg;gpl;l fhy ,ilntspapy; jhtuj;jpd; 

nrq;Fj;jhd nrq;Fj;jhd tsh;r;rpia mstpl;L Jy;ypakhf mwpe;J nfhs;syhk;. 
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2. Mf;rpDila tho;tpay; tpisTfis vOJf. 

 jz;L kw;Wk; KisFUj;J Mfpait ePz;L tsh;tjpy; gq;F nfhs;fpd;wd. 

 Edp Mf;Fj;jpRtpw;F fPNo cs;s nry;fis ePl;rpailr; nra;fpwJ. 

 caukhd jhtuq;fspy; mjd; Edp nkhl;L ,Uf;Fk;NghJ gf;fnkhl;Lfspd; tsh;r;rp ,jdhy; 

jil nra;ag;gLfpwJ. 

 Edp nkhl;lhdJ mJ cw;gj;jp nra;Ak; Mf;rpd;%yk; gf;fnkhl;bd; tsh;r;rpiaj; jil 

nra;tJ ‚Edp Mjpf;fk; my;yJ Kid Mjpf;fk;‛ vdg;gLk;. 

 ,uz;lhk; epiy tsh;r;rpf;F fhuzkhf Nfk;gpaj;jpy; nry;gFg;ig Jtf;fp Cf;Ftpf;Fk;.  

 ,jd; msT kpfTk; Fiwthf ,Uf;Fk;NghJ> kpf kpf Ez;zpa nrwptpy; Ntupd; tsh;r;rp 

Cf;Ftpf;fg;gLfpwJ. mjd; nrwpT mjpfkhf ,Ug;gpd; vg;NghJk; Nthpd; tsh;r;rp jil 

nra;ag;gLfpwJ. 

 ,iyfSk;> fdpfSk; Kjph;tile;jgpd; cjph;jiy jilnra;fpd;wd. 

 jf;fhsp> Mg;gps; Nghd;w jhtuq;fspd; kyh;fs; kPJ Mf;rpid njspj;J tpijapyhf; fdpfs; 

cw;gj;jp nra;ag;gLfpd;wd. ,j;jifa fdpfs; tpijapy;yhf; fdpfs; my;yJ fUTwhf; 

fdpfs; vdg;gLk;. 

 epyj;jpy; cs;s fisfis ePf;f nraw;if Mf;rpdhd  2> 4 ilFNshNuh/gpdhf;rp mrpl;bf; 

mkpyk; gad;gLfpwJ. 

3. [pg;gnuy;ypDila tho;tpay; tpisTfis vOJf. 

 mrhjhuz tifapy; ePl;rpailar; nra;fpwJ. 

 tpag;G+l;Lk; tifapy; kpf Kf;fpakhdJ kugpay; hPjpahf Fl;ilahf ,Uf;Fk; jhtuq;fspd; 

Fl;ilj; jd;ikia ePf;FtjhFk;. 

 kpfTk; Fl;ilahd> neUq;fpa ,iyaLf;fk; nfhz;l jhtuq;fspy; [pg;uypidj; 

njspf;Fk;NghJ jpBnud jz;L ePs;tJk; mijj; njhlh;e;J kyh;jy; epfo;tJk; ‚Nghy;bq;‛ 

vdg;gLk;. 

 <uhz;L jhtuq;fspy; [pg;uypd;fis gad;gLj;jpdhy; ,e;j jhtuq;fs; Fiwe;j 

ntg;gepiyf;F cl;gLj;jglhkNyNa Kjyhk; Mz;bNyNa kyh;fisj; Njhw;Ftpf;fpd;wd. 

 [pg;uypd;fisg; gad;gLj;jpdhy; gy jhtuq;fspy; fUTWjy; epfohkNyNa tpijapy;yhf; 

fdpfisg; ngwyhk;. v.fh: jf;fhsp> Mg;gps;> nts;shp Kjypad. 

 [pg;ud;fisg; gad;gLj;jp Kisj;jYf;F xsp Njitg;gLk; tpijfis KO ,UspNyNa 

Kisf;f nra;ayhk;. v.fh: ghh;yp. 

 cUisf;fpoq;fpd; tsh; tsh;tlf;fj;ij ePf;FfpwJ. 

4. irl;Nlhifdpd; tho;tpay; tpisTfis Fwpg;gpLf. 

 kpf Kf;fpakhd nray;> nry;gphpjiy Cf;Ftpg;gjhFk;. 

 ,d;Nlhy; mrpbf; mkpyj;Jld; (IAA) ,J Nrh;e;J fhy];jpRtpypUe;J nkhl;L kw;Wk; Nth; 

cUthjiyj;; J}z;LfpwJ. 

 Edp nkhl;L ,Uf;Fk;NghJ> irl;Nlhifdpidg; gad;gLj;jpdhy; gf;fthl;L nkhl;Lf;fspd; 

tsh;r;rp J}z;lg;gLfpwJ. 

 gy tpijfspy;> tpijAwf;j;ij irl;Nlhifdpd; ePf;fp> mit Kisf;Fk;gb nra;fpwJ. 

 jhtuq;fs; KJikailtij irl;Nlhifdpd; jhkjg;gLj;JfpwJ. ,J ‘hpr;khd;l; yhq;f; 

tpisT‛ vdg;gLk;. 
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5. vj;jpypd; tho;tpay; tpisTfis tpthp? 

 jz;L kw;Wk; Nth; Mfpatw;wpd; ePs;tl;l tsh;r;rpia jil nra;fpwJ. 

 Nth;fs; jiu Nehf;fp tsh;tij Cf;Ftpf;fpwJ. 

 gl;lhzp ehw;Wfspy;> gf;fthl;L nkhl;Lfspd; tsh;r;rpisj; jil nra;fpwJ. 

 gl;lhzp ehw;wq;fspy;> gf;fthl;L nkhl;Lfsps; tsh;r;rpiaj; jil nra;fpwJ. 

 fdpfs; gOg;gjpy; Kf;fpa  gq;fhw;WfpwJ. 

 ,iyfs;> kyh;fs; kw;Wk; fdpfspy; cjpUk;gFjp> cUthtij Cf;Ftpf;fpwJ. ,jdhy; ,iy  

Kjph;r;rpAWk; Kd;dNu cjph;e;JtpLfpd;wd. 

 igd;Mg;gps; kw;Wk; kh Mfpatw;wpy; vj;jpypd; G+j;jiyj; J}z;LfpwJ. 

 nkhl;Lf;fs; kw;Wk; tpijfsps; cwf;f fhyj;ij ePf;FfpwJ. 

 jhtuj; jz;L gjpad;;fspy; Nth;fs; cz;lhjy;> gf;f;thl;L Nth;fs; cz;lhjy; kw;Wk; 

Nth;j;J}tpfspd; tsh;r;rp Mfpatw;iwAk; J}z;LfpwJ. 

6. tsh;r;rpapd; gbepiyfis rpf;kha;L tisT glj;Jld; tpthp. 

 Edp Mf;Fj;jpR ePs;thf;F tsh;r;rpf;Fk;> gf;f Mf;Fj;jpR gUkdhtjw;Fk; fhuzkhfpwJ. 

tsh;r;rp fhyk;: 

 tsh;r;rp fhyk; nghJthf %d;W epiyfshfg; ghFghL nra;ag;gl;Ls;sJ. mitahtd (1) 

cUthjy; (2) ePl;rpAWjy; epiy kw;Wk; (3) Kjph;r;rpAWjy; MfpaitahFk;. 

(1) cUthFjy;: 

 ,e;epiyapy; Edp Mf;Fj;jpRtpdhy; Gjpa nry;fs; njhlh;e;J cUthf;fg;gLfpd;wd. 

(2) ePl;rpWjy;: 

 ,e;epiyapy; Gjpjhf cUthd nry;fs; mstpy; nghpjhfpd;wd. 

(3) Kjph;r;rpAWjy;: 

 ,e;epiyapy; nry;fs; Fwpg;gpl;l epiyahd msitAk; tbtj;ijAk; ngw 

Kjph;tilaj;njhlq;Ffpd;wd. 

tsh;r;rp epiyfs;: 

 jhtuj;jpd; tsh;r;rp epiy %d;W gFjpfis cilaJ. mit (m) nkJ epiy (M) Ntf epiy 

(,) cWjpahd epiy (m) epiyg;ghlhd epiy 

(m) nkJ epiy : 

 njhlf;f fhyj;jpy;  nkJthd tsh;r;rp tPjk; fhzg;gLk;. 

(M) Ntf epiy : 

 kpf tpiuthd tsh;r;rp tPjk; fhzg;gLk;. 

(,) cWjpahd epiy : 

tsh;r;rp tPjk;> jhtuj;jpd; Vw;fdNt cs;s msT guhkhpf;fg;gLk;. 

rpf;kha;L tpisT: 

Xh; caphpdj;jpd; tsh;r;rp my;yJ nry;fspd; vz;zpf;ifapy; Vw;gLk; mjpfhpg;G Nghd;wtw;iw 

fhy mstpw;F vjpuhf xU tiuglj;jpy; tiue;jhy;> tsh;r;rpahdJ glj;jpy; fhl;bAs;sthW ‘S’ 

tbtj;jpy; ,Uf;Fk;. ,J rpf;kha;L tisT vdg;gLk;. 

 

7. mg;rprpf; mkpyj;jpd; tho;tpay; tpisTfs; gw;wp $Wf. 

tpil : gFjp “ II “ jd;kjpg;gPL tpdh vz; - 02 
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xspf;fhyj;Jtk; kw;Wk; Fsph;gjdk; 

rhpahd tpilia Njh;e;njLf;fTk; : 

1. xsp kw;Wk; ,Ul;fhy mstpw;Nfw;g mikAk; jhtuj;jpd; gjpy; nray; vt;thW 

miof;fg;gLfpwJ? 

(m) Fsph;g;gjdk;                   (M) xspr;Rthrk; 

(,) xspr;Nrh;f;if                  (<) xspf;fhyj;Jtk; 

2. kyh;jypy; xspf;fhyj;Jt gjpy; tpisT Kjy; Kjypy; fz;lwpag;gl;l jhtuk; 

(m) NfhJik                          (M) Gifapiyj;jhtuk; 

(,) Xl;];                                 (<) fpiurhe;jpak; 

3. FWk;gfy; jhtuj;jpw;F vLj;Jf;fhl;L 

(m) NfhJik                          (M) Gifapiyj;jhtuk; 

(,) #hpafhe;jp                         (<) kf;fhr;Nrhsk; 

4. ePs;gfy; jhtuj;jpw;F vLj;Jf;fhl;L 

(m) Gifapiy                         (M) #hpafhe;jp 

( ,) kf;fhr;Nrhsk;                    (<) NfhJik                            

II. ,uz;L my;yJ  %d;W thf;fpaq;fspy; tpilaspf;fTk;: 

1. xspf; fhyj;Jtj;ij tiuaiw nra;f. 

xU jhtuj;jpd; xsp kw;Wk; ,Ul;fhy mstpw;Nfw;g Vw;gLk; jhtuj;jpd; gjpy; nray; “ 

xspf;fhyj;Jtk” vdg;gLk;. 

2. ePs;gfy; jhtuq;fs; vd;why; vd;d? 

nray; jpwd; fhy msit tpl mjpfkhf ePz;l xspfhyk; Njitg;gLk; jhtuq;fs; ‘ePs;gfy; 

jhtuq;fs; ‚ vdg;gLk;. v.fh : NfhJik kw;Wk; Xl;];. 

3. FWk;gfy; jhtuq;fs; vd;why; vd;d? 

kyh;jYf;F  nray;jpwd; fhyj;ij tpl Fiwthd xspf;fhyk; Njitg;gLk; ‘FWk;gfy; 

jhtuq;fs‛  vdg;gLk;. 

v.fh:Gifapiy kw;Wk; fpiurhe;jpkk;. 

4. Fsph;g;gjdk; vd;gij tiuaiw nra;f. 

jhtuq;fs; gytw;wpy; Fwpg;ghf <uhz;L jhtuq;fs; kw;Wk; gy;yhz;Lj; jhtuq;fspy;  

kyh;jyhdJ kpff; Fiwthd ntg;gepiyapy 1O C ,Ue;J 10
OC J}z;lg;gLfpwJ. ,JNt 

Fsph;gjdk; vdg;gLk;. 

5. Fsph;gjdk; nray;Kiwfis gw;wp vOJf.  

tpijfis Kisf;f itf;f Ntz;Lk;. gpd;dh; ntt;NtW fhy mstpw;F ,dj;jpw;F Vw;g> 

,e;j Kisj;j tpijfis Fiwe;j ntg;gepiyf;F mjhtJ Fsph;epiyf;F cl;gLj;j 

Ntz;Lk;. ,e;j tifapy; Neh;j;jp nra;ag;gl;l tpijfis rpwpJ Neuk; cyh;j;jpa gpd; tpijf;f 

Ntz;Lk;. 

6. Fsph;g;gjdk; ePf;fk; vd;why; vd;d? 

 Fsph;g;gjdj;jhy; Vw;gLk; tpisit ePf;fp> gioa epiyf;F nfhz;L tUk; epfo;r;rp 

‘Fsph;g;gjdk; ePf;fk;‛ vdg;gLk;. 

 Fsph; ntg;gepiyf;F cl;gLj;jpa gpd;dh;> jhtuq;fis cah; ntg;gepiyf;F 

cl;gLj;Jk;NghJ Fsph;;gjdj;jhy; Vw;gl;l tpisTfs; ePq;fptpLfpd;wd. 

7. Fsph;g;gjdk; gad;fs; ,uz;bid jUf. 

 gaph;fspd; rhFgbf; fhy msitf; Fiwf;fyhk;.  

 ,aw;ifapy; mit nghJthf tsuhj ,lq;fspy; gaph; nra;a cjTfpwJ. 

 jhtug; gaph; ngUf;fj;ij tpiuTgLj;j gad;gLfpwJ. 

 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



58 
 

                        $Ljy; tpdhf;fs; 

 

1) ehs; eLepiyj;jhtuk; vd;why; vd;d? 

xspf;fhy mstpyhd kyh;jy; ghjpf;fg;glhj jhtuq;fs; ‘ehs; eLepiyj;jhtuq;fs;‛ 

vdg;gLk;;. 

2) gapu;fspd; rhFgb fhy msit Fiwf;f KbAkh? ckJ tpilf;F tpsf;fk; jUf. 

 

 gaph;fspd; rhFgb fhy msit Fiwf;f KbAk;.  

 gaph;fis Fsph;;gjdj;jpw;F cl;gLj;jp ,ay;ghd fhyj;jpw;F Kd;dNu kyh;fis 

Njhw;Wtpf;fr; nra;J FWfpa fhyj;jpNyNa Kjph;r;rpailar; nra;ayhk;. 

                                jd;kjpg;gPL (5 kjpg;ngz;fs;) 

III. xt;nthU tpdhtpw;Fk; 100 thh;j;ijfSf;F kpfhky; tpilaspf;fTk; 

1. igl;NlhFNuhk;fs; kw;Wk; kyh;jy; gw;wp Fwpg;ngOJf. 

 gl;yUk; kw;Wk; mth; FOtpdUk; 1959-Mk; Mz;by; jhtuq;fspy; kyh;jiyj; J}z;Lk; 

xsp <h;g;G nghUisf; fz;Lgpbj;jdh;. ,jw;F ‘igl;NlhFNuhk;‛ vdg; ngahpl;lhh;. 

 vy;yh gRe;jhtuq;fspYk; ,J ,Ug;gjhf ek;gk;kLfpwJ. Ntjpapay; hPjpahf 

igl;NlhFNuhk; vd;gJ xU igyp  GujkhFk;. ,J ,uz;L tbtq;fspy; cs;sJ. 

 

                   Pr vd;gJ 

 xU tifahdJ 660nm miyePsKs;s rpfg;G xspia <h;f;fpwJ. ,J pr vdg;gLk;. 

 <h;g;G epwkhiyapd; pr vd;gJ p660 vdTk;>     FWehs; jhtuq;fspy; pr  kyh;jiyj; 

J}z;LfpwJ. Mdhy; prf kyh;jiyj; jil nra;fpwJ. 

 

                   prf  vd;gJ : 

 730nm miyePsKs;s njhiyr;rptg;G xspia <h;f;Fk; igl;Nlh FNuhk; pfr vdTk; 

Fwpg;gplg;gLfpwd. 

 pfr vd;gJ p730 vdTk; Fwpg;gplg;gLfpwJ . ePs; gfy; jhtuq;fspy; pfr kyh;jiyj; 

J}z;LfpwJ .  Mdhy; pr kyh;jiy jil nra;fpwJ . 

2. Fsph;gjdk; gw;wp Fwpg;G tiuf. 

Fsph;gjdk: 

1. nth;diyNr\d; vd;gJ Fsph;g;gdk; vd miof;fg;gLk;. nth;diyN\d; vDk; 

thh;j;ijia 1920 u\;aehl;L Ma;thsh; T.D iynrd;fh vd;gth; mwpKfg;gLj;jpdh 

Fsph;gjdk;: 

tpil: jd; kjpg;gPL- II-tpdh vz;-04 

 

Fsph;gjd nray;Kiwfs;;: 

tpil: jd; kjpg;gPL- II-tpdh vz;-05 

 

Fsph;gjd ePf;fk;: 

tpil: jd; kjpg;gPL- II-tpdh vz;-06 

 

Fsph;gjdk; gad;fs;: 

tpil: jd; kjpg;gPL- II-tpdh vz;-07 
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caph; tpyq;fpay;  

myF-5 Rw;Wg;Gwr; #oy;  

1. kf;fs; njhifg; ngUf;f tsh;r;rp tPjk; vt;tsT? 

(m) Mz;Lfs; 10 kpy;ypad;            (M) Mz;Lfs; 90 kpy;ypad; 

(,) Mz;Lfs; 1 kpy;ypad              (<) Mz;Lfs; 80 kpy;ypad; 

2. jw;NghJ jpBnud mjpfhpf;Fk; kf;fs;njhif mjphpg;G ,t;thW miof;fg;gLfpwJ. 

(m)kf;fs;njhifg; ngUf;fk;            (M) kf;fs;njhif ntbFz;L 

(,)kf;fs;njhifg; nghwp                  (<) ,it midj;Jk; 

3. cyfshtpa ntg;g cah;tpw;Ff; fhuzk; 

(m) kio nga;ahik                     (M)XNrhd; glyj;jpy; nghj;jy; 

(,) ,aw;iff;F vjpuhd kdpjr; nray;ghLfs; 

(<) tpyq;Ffs; kw;Wk; jhtuq;fspd; mopT 

4. ngUk;ghd;ikahff; fhzg;gLk; fz;zhb tPL thA 

(m) NO2              (M)  CO2      (,) O3      (<)  SO2  

5. fPo;f;fz;l  ve;j thAf;fs; XNrhd; glyj;ij Ntfkhf mopf;fpd;wd? 

(m)FNshNuh G@Nuh fhh;gd;fs; 

(M)i`l;Nuh FNshNuh G@Nuh fhh;gd;fs; 

            (,) (m) kw;Wk; (M) 

            (<) ry;gH il Mf;;i]L 

6. rpwpa msT Ntjpaf; fopTfisf; nfhz;l mjpf msT fopT ePiuf; ifahs vk;Kiw 

rpwe;jJ? 

(m) epyj;jpy; epug;Gjy;                          (M) Mo;fpzW  gha;r;ry; 

(,)Nkw;gug;gpy; %bitj;jy;                  (<) vhpj;J rhk;gyhf;fy; 

7. ntg;gf;fhLfspy; kuq;fspd; kfue;jr;Nrh;f;iff;F Kf;fpakhfg; gad;gLtJ 

(m) kpkpf; tpl;by;fs    (M) Mh;fpl; NjdPf;fs; 

(,) iuNdhrpuh]; tz;Lfs;   (<) ghLk; gwitfs;  

8. fPo;fz;l vg;gFjp caphpay; nrhh;f;fk; vd miof;fg;gLfpwJ? 

(m)kd;dhh; tisFlh caphpay; G+q;fh  

(M) ePyfphp caphpay; G+q;fh  

(,) ee;jh Njtp 

(< ) epf;Nfhghh; 

9. xU tUlj;jpw;F G+kpf;F tUk; #hpa Mw;wy; msT 

(m) 1000 fp.fNyhhpfs;    (M) 10 X 1010 fp.fNyhhpfs; 

(,) 5 X 1020 
fp.fNyhhpfs;    (<)   15 X  1023 

fp.fNyhhpfs; 

10. ekf;F Njitahd midj;J kpd;rhuj; NjitfisAk; G+h;j;jp nra;a vjph;fhyj;jpy; gad;glg; 

NghtJ vJ? 

(m) jz;zPh; Mw;wy;    (M) i`l;u[d; 

 (,) ntg;g Mw;wy;     (<)   #hpa Mw;wy; 

11. cyfpy; cs;s ePhpy; vj;jid rjtPjk; ed;dPh;? 

(m) 10% (M)3%  (,)15%  (<)50% 

12. ed;dPiug; ngWtjw;F cg;GePiuf; FbePuhf;Fk jpl;lj;ij ek;gpapUf;Fk; ehL vJ? 

(m) Jgha;      (M) Xkhd; 

(,) g ;̀iud;     (<) NkNy $wpa midj;Jk; 

      $Ljy; tpdhf;fs; 

1. kuG rhh; rf;jpapy; 95%  cw;gj;jpahtJ  

(m) epyf;fhp> ngl;Nuhypa vhpnghUl;fs; 

(M) #hpa xsp  

(,) mZrf;jp 

(<) ePh;tpir 
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2. cg;G  ePh; cl;GFe;J ed;dPh;epiy Mjhuq;fs; Fiwe;J tUtjw;fhd fhuzk; 

(m) Gtp ntg;g mjpfhpg;G 

(M) fly; ePh; kl;l cah;T 

(,) mizfs; fl;Ljy; 

(<) jiuePiu kpjkpQ;rpg; gad;gLjy; 

3. XNrhd; ,og;G Kjd; Kjypy; ve;j ];l;Nuhl;Nlh];gpah; gFjpapy; fz;Lgpbf;fg;gl;lJ? 

(m) ml;yhz;bf;    (M) mz;lhh;bf; 

(,) gRgpf; ngUq;fly;   (<) ,e;jpa ngUq;fly; 

4. ,e;jpag; ngUq;fly; Mw;wpypUe;J kpd;rf;jp jahhpf;Fk; Kjy; Miy cUthf;fg;gl;l khepyk; 

(m) jkpo;ehL    (M) F[uhj; 

(,) Nfush     (<)  Me;jpugpuNjrk; 

5. ,lh;ghL jUk; cahpa kUj;Jtf; fopTfs; Nkyhz;ik Kiw 

m) epyj;jpy; gug;Gjy;                        (M) Mo;fpzW  gha;r;ry; 

(,)Nkw;gug;gpy; %bitj;jy                 (<) vhpj;J rhk;gyhf;fy; 

6. jPq;F jUk; vz;nza;f; fopTfis rpijf;f gad;gLj;jg;gLk; [Pd; khw;wj;jpw;Fl;gl;l 

ghf;Bhpah 

(m) fe;jf ghf;Bhpah   (M)mk;Nkhdpak; ghf;Bhpah  

(,) #g;gh;gf;    (<) iuNghbak; 

7. cyfk; KOtJk; milahsk; fhzg;gl;Ls;s cahpa kpifg; gytifik ,lq;fspd; 

vz;zpf;if 

(m) 25  (M) 26  (,) 24   (<) 30 

8. #hpa nry;fs; cw;gj;jpapy; gad;gLk; ,e;j cNyhfk er;Rj; jd;ikAk; Gw;WNehiaj; 

J}z;Lk; ,ay;Gk; nfhz;lJ. 

(,) ANudpak;  (M) Nubak; (,) NghNyhdpak; (<) fhl;kpak; 

9. DNA itg; ghjpf;Fk; fjphpaf;fk; 

(m) mfr;rptg;Gf; fjph;  (M) mZrf;jp  

(M) kpd;fhe;j tpir  (<)  fhe;j tpir  

10. raidLfs; rpijf;fg;gl;L jPq;fw;wjha; khw;w cjTk; jhtuk; 

(m)twz;l epyj;jhtuk;  (M) jhtu kpjit caphp 

(,) [pnuy;yh gpA+Nrhpak;  (<) #NlhNkhdh]; 

11. XNrhd; ,og;G  Kjd; Kjypy; Nky; ];l;Nuhl;Nlh];gpah; gFjpapy; fz;Lgpbf;fg;gl;lJ. 

(m) Mh;bf;gFjp   (M) mz;lhh;bf; gFjp 

(,) ml;yhz;bf;   (<) ml;yhz;lhgFjp 

12. ,it Gtpntg;g Mw;wyhf gad;gLj;jgLfpwJ. 

(m) ntg;gk; (M) fhe;jk;  (,)ePuhtp (<) mOj;jk; 

13. ,it mjpf gl;rk; nghUz;ik Mw;wy; tsk; nfhz;lJ 

(m) rhz vhpthA    (M) ,aw;if thA 

(,) i`l;u[d;    (<) gpA+l;Nld; 

                       

1. #o;epiyapaiy tiuaW. 

 #o;epiyapy; #oy; vd;gjw;F xU nghUspd; Rw;Wg;Gwk; vd;W nghUs; nfhs;syhk;. 

Rw;Wr; #oy; my;yJ #o;epiyapay; vd;gij> caphpdq;fSf;Fk; #o;epiyf;Fk; ,ilNa 

cs;s cwT gw;wp mwpjy; vd;Wk; tiuaWf;fyhk;. 

2. kf;fs; ngUf;f tPjk; kw;Wk; czT ngUf;f tPjq;fl;F ,ilNa cs;s Ntw;Wikfs; ahit? 

 kf;fs; njhifg;ngUf;fj;jpd; ,ay;ig jhk]; jhy;jh]; Muha;e;jhh;.   ‘czT 

cw;gj;jpia tpl Ntfkhf kf;fs; njhif ngUFtjhy; cyfk; gl;bdp fplf;f NehpLk; ‚  

vd;W $wpdhh;. mth; kf;fs; njhifahdJ $l;ly; tpfpjj;jpy rPuhfg; ngUfhky; (1> 2> 

3> 4) ,hl;bg;G tpfpjj;jpy; (1> 2> 4> 8) ngUFtjhf fUjpdhh; 

3. cyfshtpa ntg;g cah;T vd;why; vd;d? 

 cyfyhtpa ntg;g cah;T vd;gJ G+kpapd; ruhrhp ntg;g mstpy; Vw;gLk; mjpfhpg;ig 

Fwpf;Fk;. ,jd; tpisthfj; jl;g ntg;g epiyapy; khWjy;fs; Vw;gLk;. 

 cyfpd; jw;Nghija ruhrhp ntg;gepiy 59
o F (15O C) fle;j 100 Mz;Lfspy; ruhrhp 

ntg;gk; 1o F  mjpfhpj;jJ. 
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4. XNrhd; ,og;ghy; Vw;gLk; tpisTfs; ahit? 

m. jhtuj;jpd; vw;gLk; tpisTfs;: 

 tpisr;riyg; ghjpj;J  fhLfs; cw;gj;jpia ghjpf;Fk; 

            M. tpyq;Ffspy;  Vw;gLk; tpisTfs;;: 

 kPd; FQ;RfisAk;> rpW tpyq;FfisAk; ghjpf;Fk;.  

             ,. kdpjDf;F Vw;gLk; Rfhjhuf; NfLfs; : 

 Njhy; epwkpg; Gw;WNeha;fs;> #hpa ntg;gj;jhy; Vw;gLk; vhpjpkh> fz;ghh;it NfhshWfs;> 

fz; GiuNeha;> Neha;j; jilfhg;Gj; jpwd; ghjpg;G Nghd;w gy ghjpg;Gfs; Vw;glyhk;. 

5. Kjdpiy Rj;jpfhpg;G %yk; rhf;fil ePh; vt;thW Rj;jpfhpf;fg;gLfpwJ? 

 ,k;Kiw ,ae;jpu tbfl;by;> ry;yil gad;gLj;jy;> gbatply;> mijg; njhlh;e;J 

FNshhpd; Vw;wk; nra;jy; ,jpy; mlq;Fk;. 

 ,k;Kiw %yk; 50% - 60% kpjf;Fk; jplg;nghUs;fs; ePf;fg;gLfpd;wd. 

6. caph; gy;tifik vd;why;? 

 epyk;> fly; jz;zPh; vd midj;Jr; #o;epiy kz;lyq;fspy; thOk; caphpdq;fspy; 

fhzg;gLk; Ntw;Wik kw;Wk; mit mq;fj;jpdh;fshf cs;s #o;epiy kz;lyq;fspy; 

NtWgl;l jd;ik vdg; nghUs; nfhs;syhk;. 

 ,J %d;W tifg;gLk;. mit 1. kugpa gy;tifik 2.rpw;wpdg; gy;tifik kw;Wk; 3. 

#o;epiy kz;lyg; gy;tif. 

7. xU caphpa kpFtsj;jpd; rpwg;gpay;Gfs; ahit? 

 kf;fs; Kf;fpa mq;fk; tfpf;Fk; xU epyk;> fly; kw;Wk; flw;gug;ghFk;. ,jd; Nehf;fk; 

KOghJfhg;G kw;Wk; jPtpu njhlh;e;j  caphpag; gy;tifik cw;gj;jpahFk;. 

 ,aw;ifahd kw;Wk; eph;tfpf;fg;gLk; #o;epiy kz;lyq;fisf; fz;fhzpf;fTk> mjpy; 

Ma;Tfs; Nkw;nfhs;sTk;> NkYk; gapw;rp ngwTk; cUthf;fg;gl;l rpW mikg;Gfs; MFk;. 

 ,J murpd; nfhs;if Kbit vLg;gth;fs;> mwptpay; mwpQh;fs;> eph;thfpfs; kw;Wk; 

cs;@h; kf;fs; ahtUk; xUq;fpize;j epyk; kw;Wk; ePiu kdpjdpd;Njitf;F Vw;g 

gad;gLj;jTk;> mNj rkak; ,aw;if KiwfisAk;> caphpa tsq;fisg; ghJfhf;fTk;> xU 

khjphpahd jpl;lj;ij cUthf;FtJ MFk;. 

8. Gtp ntg;g Mw;wy; vd;d? 

 ,aw;ifapNyNa fhzg;gLk; ntg;g ePh; Cw;Wfspy; ,Ue;J ntspNaWk; ePuhtpia Mw;wyhf 

gad;gLj;JtJjhd; ,j;njhopy;El;gk; MFk;. 

 ,e;jpag; ngUq;fly kw;Wk gRgpf; gFjpapy; cs;s jPT ehLfspy; Gtp ntg;g Mw;wyhfg; 

gad;gLj;Jk; njhopy;El;gk; kpf Ntfkhf gutp tUfpwJ. 

9. #hpa Mw;wypd; epiwfs; ahit? 

 cyfnkq;Fk; fpilf;ff;$ba Rw;Wr; #oiy khRgLj;jhj Mw;wy; MFk;. 

 xspr;Nrh;f;if kw;Wk; fz;zhb tPL tpisT Mfpa epfo;Tfspd; #o;epiy rkd;ghl;il 

guhkhpf;f cjTfpwJ. 

 gbk vhpnghUl;fshd epyfhp> vz;nza; kw;Wk; thAf;fspdhy; Vw;gLk; Rw;Wr;#oy; NfL 

,jpy; Vw;gLtjpy;iy. 

10. njhlh;gpayhd tWik vd;why; vd;d? 

 kw;w  cyf ehLfSld; xg;gLk;NghJ Fiwe;jtsk; my;yJ tUkhdj;ijf; nfz;l xU 

rKjhak; my;yJ ehl;bd; epiyf;F njhlh;gpayhd tWik vdgLk;. 

11. Nkfq;fspy; J}Tjy; vd;why; vd;d? 

 cyh; gdp my;yJ nghl;lhrpak; mNahilL Jfs;fis ePh;Nfhh;j;j Nkfq;fs; kPJ J}tpdhy; 

rpy rkak; kio nghopT Vw;gLk;. ,JNt  ‚Nkfq;fspy; J}Tjy;‛ vdg;gLk;. 

12. ,e;jpahtpy; cs;s caphpa kpF ts ,lq;fs; ahit? 

(1) ehf;uf; (Nkfhyah) (2) ek;jgh (mUzhr;ryk gpuNjrk;) (3) ee;jhNjtp (cj;jpu 

gpuNjrk;) (4) epf;Nfhghh; (me;jkhd; kw;Wk; epf;Nfhghh;) (5) Re;ju tdf;fhLfs; 

(Nkw;F tq;fk;)  (6) fly;ePh; kpF tskhd kd;dhh; tisFlh jkpo;ehL (7)kiy 

caphpa kpFtsk; ePyfphp - jkpo;ehL 
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$Ljy; tpdhf;fs 

1. vhpj;J rhk;gyhf;Fjy; vd;why; vd;d? 

 efuhl;rpfspy; vhpj;J rhk;gyhf;Fk ; ciyfs; Kyk; vhpaf;$ba jplf; fopTfs; vhpj;J 

rhk;gyhf;fg;gLfpwd. 

 rpy tif vhpahj fopTfs; cUf;fg;gLfpd;wd. 

 mjpf ntg;gk;> njhw;W Neha;f; fpUkpfis mopg;gjhy;> Rfhjhuf; fz;Nzhl;lj;jpy; 

ghh;j;jhy; ,J xU rpwe;j KiwahFk;. 

 ,k;Kiw %yk; jplf;fopTfis 80% Kjy; 90% tiu Fiwf;fyhk;. 

2. caphpa kUj;Jtf; fopTfs;  vd;why; vd;d? mij vt;thW ePf;Ftha;? 

 kdpj cly; fopTfs;> J}f;fp vhpag;gLk; kUe;Jfs;> er;Rj;jd;ik nfhz;l kUe;Jfs;> 

,uj;jk;> rPo;> tpyq;Ffspd; fopTfs;>caphpa njhopy; El;g fopTfs; Nghd;wit cahpa 

kUj;Jtf;fopTfs; MFk;. 

 caphpa kUj;Jtf; fopTfs; vhpe;J rhk;gyhf;fg;gLfpd;wd. 

3. gRikahf tpisT vd;why; vd;d? 

 tspkz;lyj;jpy; cs;s rpy thAf;fs; #hpadpd; ntg;gj;ij cwpQ;rp mg;gbNa itj;Jf; 

nfhs;tjhy; G+kpapd; ntg;gepiy cah;fpwJ. ,jw;F ‘fz;zhb tPL tpisT (m) gRiahf 

tpisT‛  vd;W ngah;. 

4. #hpa Mw;wypd; Rw;Wr;#oy; jhf;fk; gw;wp $Wf. 

 #hpa Mw;wy; Miyfis Vw;gLj;j fhLfis mopf;ff; $lhJ. 

 #hpa nry;fs; cw;gj;jpapy; gad;gLj;jg;gLk; fhl;kpak;> er;Rj;jd;ikAk; > Gw;W Nehiaj 

J}z;Lk; ,ay;igf; nfhz;lJ. 

 rpypf;fhtpypUe;J rpypf;fhid cw;gj;jp nra;Ak;NghJ cz;lhFk; fhh;gd; il Mf;i]L 

thA kz;lyj;jpy;ntg;gj;ij cah;j;JfpwJ. ,jdhy; fz;zhb tPL tpisit  

cz;lhf;fyhk;. 

 rpypf;fhd; khRf;fs; ngUk; jPq;if tpistpf;Fk;. 

5. kioePh; Nrfhpg;G vd;why; vd;d? 

 kio ePiu NehpilahfNth my;yJ G+kpf;fs; nrYj;jpNah epyj;jb ePh; tsj;ij 

ngUf;FtJ ‘kio ePh; Nrfhpg;G‛ vdg;gLk;.  

gad;fs;: 

 ,k;Kiw epyj;jb ePh; msT ghJfhf;fg;gLfpwJ. 

 epyj;jb ePh; kl;l msT FiwtJ jLf;fg;gLfpwJ. 

 flNyhug; gFjpfspy; fly;ePh; epyj;jpw;Fs GFtJk; jLf;fg;gLk;. 

6. 19-k; E}w;whz;by; kf;fs; njhif ngUf;fj;jpw;fhd fhuzq;fs; ahit? 

 gy;NtW njhw;W Neha;fspypUe;J ghJfhg;ig mspj;j jLg;G+rpfs;. 

 kUj;Jtr; rhpj;jpuj;jpy; Neha;fpUkpf; nfhy;yp kUe;Jfspd; fz;Lgpbg;Gfs; MFk;. 

 Ntshd; njhopy;El;g Kiwfspy; Kd;Ndw;wq;fs;> czT tiffapy; Kd;Ndw;wq;fs; 

 Nkd;ikahd Rfhjhuk; kw;Wk; jdp egh;fspd; Rfhjhuk; Mfpait ,wg;G tPjj;ij 

ngUkstpy; Fiwj;jd. 

7. fopTePh; Rj;jpfhpg;G kw;Wk; Nkyhz;ik tpthp? 

 fopT ePh;r; Rj;jpfhpg;gpy; kpjf;Fk; fopTfis ePf;Fjy;> ciwa itj;jy;> gba itj;jy;> 

kw;Wk; tz;zNkw;wk; nghUl;fs; Mtpahtjw;Ff; fhw;Nww;wk; nra;jy; kw;wk; Neha; 

Vw;gLj;Jk; caphpfisf; nfhy;y FNshhpd; Vw;wk; Nghd;w gbepiyfs; cz;L. 

8. fhh;gd; jdpikgLj;Jjy; vd;why;? 

 fhh;gd;-il- Mf;i]ilNah my;yJ fhh;gd; gFjpiaNah NtW vq;fhtJ itj;jy; ,jw;F 

‘fhh;gd; jdpikg;gLj;Jjy;‛ vdg;gLk;. 

    

tho;tpd; rpwe;j ehl;fis mila eP  

rpy Nkhrkhd ehl;fNshL Nghuhl Ntz;bapUf;Fk;  

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



63 
 
 fhh;gd; jdpikg;gLj;Jk; Kiwfs;;: 

 kuq;fis guhkhpj;jYk;> Gjpjhf kuq;fisAk;> jhtuq;fis tsh;g;gJjhd;. 

 kuq;fs; fhh;gd;-il-Mf;i]il vLj;Jf; nfhz;L xspr;Nrh;ifapd; %yk; mij cilj;J 

fhh;gidg; GJ kuq;fspd; gFjpapy; Nrkpf;fg;gLfpd;wd. MfNt ngUkstpy; fhLfs; tsh;f;f 

Ntz;Lk;. 

 fhh;gd;-il-Mf;i]il vLj;J Mo;flypNyh my;yJ vz;nza; fpzWfspNyh my;yJ rpy ePh; 

epiyfs; Neubahf nrYj;jp> mjpypUe;J jg;gpf;f tplhky; jdpikgLj;jhyk;. 

9. caphpj; jPh;T vd;why; vd;d? 

 jw;NghJ kpf Ntfkhf gutptUk; Xh; njhopy; El;gkhFk; 

 Ez;Zaphpfs;> jhtuq;fs; Nghd;w caphpag;nghUl;fisf; nfhz;L Rw;Wr;#oiyr;Rj;jk; nra;tJjhd; 

‘ caphpj; jPh;T‛ vdg;gLk;. 

v.fh: [pg;nuy;yh gpA+Nrhpak; vd;w jhtuk; %yk; raidLfs; rpijf;fg;gl;L jPq;fw;wjha; 

khw ;wg;gLfpd;wd. 

10. jkpo;ehl;by; cs;s caphpa kpFts ikaq;fs; ahit? 

 jkpo;ehl;by; ,uz;L caphpa kpF tsikak; cs;sd. 

1) fly; ePh; cahpa kpFtsk; kd;dhh; tisFlh caphpa kpFtsikak;. 

2) kiy caphpa kpFtsk; ePyfphp caphpa kpF tsikak;. 

11. XNrhd; nghj;jy; vd;why; vd;d? 

 thA kz;lyj;jpy; (];l;Nul;Nlh];/gpah; gFjpapy;) XNrhd; glyk; kpfTk; mlh;T Fiwe;J 

nkypjha;f; fhzg;gLk; gFjp ‚XNrhd; nghj;jy;’ vdg;gLk;. 

12. XNrhd; Fiwg;Gg; nghUl;fs; ahit? 

 FNshNuh G@Nuh fhh;gd;fs; my;yJ /gpuhd; thAf;fs;> GNuhkpd; $l;Lg; nghUl;fs; my;yJ 

`hNyhd;;fs;> iel;u[d; Mf;i]Lfs; kw;Wk; kpijy; GNuhikl; Nghd;wit ‚XNrhd; 

Fiwg;Gg; nghUl;fs;‛ MFk;. 

13. cg;G ePiu FbePuhf;Fk; Kiwfs; ahit? 

 ed;dPh; msit mjpfhpj;Jg; ngUq;fly; ePhpd; cg;Gj;jd;ikia ePf;FtJ rpwe;j njhopy; El;gk; 

MFk;. 

 tbfl;ly; (Mtpahf;fp kPz;Lk; Fspu itj;jy;) 

 jiyfPo; rt;tPL guty; Nghd;wit cg;GePiug; FbePuhf;Fk; Kiwfs; MFk;. 

 

1. XNrhd; Xh; ,aw;igahd jil- tpthjp. 

 

XNrhd; tiuaiw : 

 XNrhd; vd;gJ Mf;]p[dpd; xU tbtk; (O3) . thA kz;lyj;jpd; ];l;nul;Nlh];/gpahpy; 

fhzg;gLk; thA MFk;. #hpadpypUe;J ntspNaWk; GwCjh fjph;fs; fjph;fisj; jLj;J> 

G+kpapYs;s caphpfisf; fhf;fpwJ.  

 

XNrhd; fhzg;gLk; ,lk; kw;Wk; gad;fs;;: 

 G+kpf;F NkNy fhzg;gLk; ];l;Nul;Nlh]; /gpah; mLf;fpy; XNrhd;glyk; fhzg;gLk;. 

 XNrhd;msT 1% Fiwe;jhYk;> G+kpia milAk; Gw Cjhf;fjph;fs;msT kpfTk; mjpfhpj;J 

tpLk;. 

 XNrhd; ,y;iynad;why; G+kpia te;jilAk; Gw Cjhf;fjph;fs; caph;fs;ahTk; mope;JtpLk; 

msTf;F mjpfkhf ,Uf;Fk;. midj;J caphpfSk; jiuf;F mbapNyh my;yJ flypNyh 

gJq;f Ntz;baJ ,Uf;Fk;. 

XNrhd; cUthf;fk;: 

 ];l;Nul;Nlh]; /gpahpy; mLf;fpy; cs;s Mf;]p[d; kPJ #hpa xsp gl;L> Ntjptpid %yk; 

njhlh;e;J rpwpjsT XNrhd; cw;gj;jpahfpf; nfhz;Nl ,Uf;Fk;. 

XNrhd; rkepiy : 

 ,aw;if epfo;Tfshy; XNrhd; rpijf;fg;gLfpwJ. nghJthf XNrhd; cUthf;fg;gLk; msTk;> 

rpijf;fg;gLk; msTk; rkkhf ,Ug;gjhy; thd;ntspapy; XNrhdpd; nkhj;j msT epiyahf 

,Uf;Fk;. 
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XNrhdpd; nghj;jy; Kjd; Kjypy; fz;lwpag;gl;l ,lk;: 

 XNrhd; ,og;G Kjd; Kjypy; mz;lhh;bf; gFjpf;F Nky; ];l;Nul;Nlh];gpah; gFjpapy; 

fz;Lgpbf;fg;gl;lJ. 

XNrhd; nghj;jy;  

 thA kz;lyj;jpy; XNrhd; glyk; kpfTk; mlh;T Fiwe;J nkypjha; fhzg;gLk; gFjp 

‘XNrhd; nghj;jy;‛ vdg;gLfpwJ . Mdhy; ,J cz;ikapNyNa xU nghj;jy; ,y;iy. kw;w 

,lq;fspy; xg;gpLk; NghJ kpfTk; Fiwe;J mlh;tw;W ,Uf;Fk; epiyahFk;. 

mz;lhh;bf; gFjpapy; XNrhd; ,og;gpw;fhd fhuzq;fs;: 

 thA kz;lyj;jpy; cUthFk; FNshhpd; GNuhkpd; $l;Lg; nghUs;fshy;jhd; XNrhd;> 

nghj;jy;  Vw;gLtjhf mwptpay Ma;Tfs; ep&gpf;fg;gLfpd;wd. 

 ];l;Nul;Nlh];/gpahpy; fhzg;gLk; nkhj;jf; FNshhpDk;> ghjpasT 

GNuhkpDk;> kdpj nray;ghLfshy; cUthfpd;wd. NkYk; kdpj nray;ghLfshy; 

cz;lhf;Fk; FNshNuh G@Nuh fhh;gd;fSk; NkNy cs;s ];l;Nul;Nlh];/gpaUf;Fr; 

nry;fpwJ. 

XNrhd; Fiwg;G nghUl;fs;(ODS): 

 FNshNuh G@Nuh fhh;gd;fs; my;yJ /gpuhd; thAf;fs;> GNuhkpd; $l;Lg; nghUl;fs; my;yJ 

`hNyhd;fs;> iel;u[d; Mf;i]Lfs; kw;Wk; kpijy; GNuhkpl; Nghd;wit ngUk;ghYk; 

fhzg;gLk; XNrhd; Fiwg;G nghUl;fs;‛ MFk;. 

XNrhd; Fiwg;G nghUl;fspd; %yq;fs;: 

 ,g;nghUl;fs;  Fsph;;rhjdg; ngl;bfs;> /gphP]h;fs;> EiunghUl;fs;> 

njhopw;rhiyf; fiug;ghd;fs;> jPaizg;Gf; fUtpfs; kw;Wk; jPq;Faphpf; nfhy;ypfs; 

Nghd;witfspypUe;J Vuhskha; ntspNaw;wg;gLfpd;wd. 

XNrhd; ,og;gpdhy; Vw;gLk; tpisTfs;: 

tpil gFjp -II (jd; kjpg;gPL) - tpdh tpil - 04 

 XNrhd; ,og;igj; jLj;jy; : 

1) FNshNuh G@Nuh fhh;gd;fSf;Fg; gjpyhf i`l;Nuh FNshNuh G@Nuh fhh;gd;fs;> i`l;Nuh 

fhh;gd;fs;> mk;Nkhdpah my;yJ ePh; kw;Wk; ePuhtpia gad;gLj;jyhk;;. 

2) XNrhd; gly ,og;gpw;Ff; fhuzkha; ,Uf;Fk; nghUl;fspd; cw;gj;jp> gad;ghL kw;Wk; 

ntspNaw;wk; Fiwf;fg;gl Ntz;Lk;. 

3) Fsph;rhjdg; ngl;bfs;kw;Wk; Fsph;rhjdq;fis gOJ ghh;g;gjpy; tiuKiwfis Vw;gLj;j 

Ntz;Lk;. 

4) ntspNaw;Wk; Fsp&l;bfis ifg;gw;wp kPz;Lk; gad;gLj;j Ntz;Lk;. 

2. gy;NtW tif fopTfisg; gw;wp vOJf 

rpijtilAk; mbg;gilapy; fopTfs; 

1. caphpar; rpijtpw;F cs;shFk; fopTfs;> 

2. caph; rpijtpw;F cs;shf fopTfs;> 

3. caphpar; rpijtpw;F cs;shFk; kw;Wk; caphpr; rpijtpw;F cs;shfhj fopTfs; 

1. caphpar; rpijtpw;F cs;shFk; fopTfs;: 

 ,aw;ifapy; rpy fopTfs; Ez;Zaphpfspd; nray;ghLfshy; gbrpijtpw;F cs;shfpd;wd.  

 Ntshd; fopTfs;> tpyq;Ff; fopTfs; kw;Wk; czT gjg;gLj;Jjy;> Njhy; gjdpLjy;> 

,iofs;>jhs;> kuk; Nghd;wit cw;gj;jpg; nghUl;fshff; ifahsg;gLk; NghJ cz;lhFk; 

fopTfs; Mfpait ,jpy; mlq;;Fk;. 

2. caphpar; rpijtpw;F cs;shfhj fopTfs;: 

 Ez;Zaphpfshy; rpijTwhj nghUl;fs; ,t;tifapy; mlq;Fk;.  

 jhJf; fopTfs;> Ruq;ff;fopTfs;> njhopw;rhiy fopTfs;>gpsh];bf; nghUs;fs;> cNyhfq;fs; 

Nghd;wit ,g;gphptpy; mlq;Fk;.   

3. caphpar; rpijtpw;F cs;shFk; kw;Wk; caphpar; rpijtpw;F cs;shfhj fopTfs;: 

 efuhl;rpf; fopTfs; kw;Wk; njhopw;rhiyf; fopTfs; ,jpy; mlq;Fk;. 

 efuhl;rpf; fopTfspy; gioa fhfpjg; nghUl;fs;> ehspjo;fs;> Nrjhuj;jhs;fs;> tPzhd 

czTg; nghUl;fs;> fz;zhb> jfu lg;ghf;fs;> gioa cgfuzq;fs;> cile;j nghUl;fs;> 

Njhy; fhydpfs;> Jzpfs; kw;Wk; gpsh];bf; Nghd;wit fhzg;gLk;. 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



65 
 

 fl;Lkhd fopTfs;> ml;ilg; ngl;bfs;> rhf;fil> kUj;Jtkidf; fopTfs;> gioa Ch;jpfs; 

Nghd;witAk; efuhl;rp fopTfNs> ,f;fopTfs; ahTk; miuj;jpl tbtpYk;> jpl tbtpYk;> 

,tw;iw miuj;jput tbtpYk> fLfshFk;. nkd;idahd rhk;gyhfTk; fhzg;gLfpd;wd. 

3. fopTePh;r; Rj;jpfhpg;G kw;Wk; Nkyhz;ik gw;wpr; rpWFwpg;G vOJf. 

fopTePh;r; Rj;jpfhpg;G kw;Wk; Nkyhz;ik: 

 fopTePh;r; Rj;jpfhpg;gpy; kpjf;Fk; fopTfis ePf;f ciwa itj;jy;> gbaitj;jy; kw;Wk; 

tbfl;ly;> Jh;ehw;wk; kw;Wk; tz;zNkw;wk; nghUl;fs;> Mtpahtjw;Ff; fhw;Nww;wk; nra;jy; 

kw;Wk; Neha; Vw;gLj;Jk; caphpfisf; nfhy;yf; FNshhpd; Vw;wk; Nghd;w gbepiy cz;L. 

Kjy; epiy Rj;jpfhpg;G: 

 rhf;fil fopTfisr; Rj;jpfhpf;f Kjdpy;iy Rj;jpfhpg;G ,jpy; ,ae;jpu tbfl;ly;> ry;yil 

gad;gLj;Jjy;> gbatply;> mijj; njhlh;e;J FNshhpd; Vw;wk; nra;jy; mlq;Fk;. ,k;Kiw 

%yk; 50 - 65% kpjf;Fk; jplg; nghUl;fs; ePf;fg;gLfpd;wd. 

,uz;lhk; epiy Rj;jpfhpg;G:  

 ,e;j Rj;jpfhpg;G epiyaq;fspy ghf;Bhpahf;fshy; fhpk fopTfs;  ePf;fg;gLfpd;wd. ,t;thW 

tplg;gLk; fopTfs; ePh; epiyfspy; cs;s Mf;]p[idf; Fiwj;J tplhjgb> fhw;Nww;wk; Kyk; 

Mf;]p[d; Vw;wg;gLfpwJ. 

 ,k;Kiw ngUk;ghYk; ghf;Bhpaq;fshy; cz;lhf;fg;gLk; frLfs; xUkpf;fg;gl;L xU fhw;ww;w 

nrhpg;ghd Kyk; NkYk; ifahsg;gLfpd;wd. 

4. caphpg; gytifik FiwjYf;fhd fhuzq;fis RUf;fkhf vOJf. 

caphg; gytifik Fiwtjw;fhd fhuzq;fs; 

1) ,aw;ifahd fhuzq;fs; 

2) kdpjdhy; Vw;gLk; mopT 

1. ,aw;ifahd fhuzq;fs;: 

 ,Jtiu G+kpapy; tho;e;j rpwg;gpdq;fspy; 99% mope;J tpl;ld vd;gijg; Gij gbt Ma;Tfs; 

njspTgLj;Jfpd;wd. kdpjd; ,e;j cyfpw;F tUtjw;F Kd;dNu ngUk;ghyhd ,dq;fs; 

mope;J tpl;ld. 

 rpw;wpdq;fs; jpBh; khw;wq;fshYk;;> ,aw;if Njh;thYk; Njhd;Wfpd;wd. mNj Kiwapy; 

mopfpd;wd.  

 Rkhh; 250 kpy;ypad; Mz;LfSf;F Kd; ‘ngh;kpad;‛ fhyj;jpy; Vw;gl;l xU Nguoptpd; 

fhuzkhf flypy; tho;e;j caphpfspy; %d;wpy; ,uz;L gq;Fk;> midj;J jhtu kw;Wk; tpyq;F 

FLk;gq;fspy; ghjpAk; mope;J tpl;ld. 

2. kdpjdhy; Vw;gLk; mopT: 

 ,aw;iff; fhLfs; gz;izfshfTk;> tPLfisAk;> filfshfTk;> nghOJNghf;F 

,lq;fshfTk; njhopw;rhiyfshfTk khw;wg;gLfpd;wd. 

 xU fhLfs; mopf;fg;gl;lhy; mjpy; cs;s kuq;fs; kl;Lk; mopf;fg;gLtjpy;iy. me;jr; 

#o;epiy kz;lyj;ij jw;fhypfkhfNth my;yJ epue;jukhfNth rhh;e;J thOk; kw;w 

midj;Jj; jhtuq;fSk;> tpyq;FfSk; ghjpf;fg;gLfpd;wd my;yJ mope;J tpLfpd;wd. 

5. ed;dPh; tsq;fs; gw;wp fl;Liu tiuf. 

ed;dPh; tsq;fs;: 

 G+kpapy; fpilf;Fk; ePhpy; 3% jhd; ed;dPh;. 

1. gdpkiy> gdpf;fl;b> ntd;gdp: 

 G+kpapy; fpilf;Fk; 3% ed;dPhpy; ehd;fpy; xU gq;F gdpkiyfspYk;> gdpf;fl;bfspYk;> 

ntd;gdpapYk; fpilf;fpwJ. 

 mjpf caukhd ,lq;fspNyh my;yJ epyeLf;Nfhl;bw;F tlgFjpfspNyhjhd; fhzg;gLfpwJ. 

2. epyj;jb ePh; :  

 gdpkiyf;F mLj;jJ ed;dPh;mjpfkha; gad;gLj;JtJ epyj;jb ePuhFk;. 

 kz; mLf;FfSf;F fPNo fhzg;gLk; jz;zPh; ‘epyj;jb ePh;‛ vdg;gLk;. 

 jz;zPh; milf;fg;gl;Ls;s kzy;> [y;yp kw;Wk; ghiwg; gFjpfs; ‘ePh;g; ghiwfs;‛ vdg;gLk;. 

3. Vhpfs; kw;Wk; Fsq;fs;: 

 Mz;L KOtJk; ed;dPiuf; nfhz;bUf;Fk; ngUk;gs;sq;fs; ‘ Vhpfs;‛ MFk;. 

 jw;fhypfkhfNth my;yJ epue;jukhfNth Mo;kw;w jz;zPh; gug;ig nfhz;lJ Fsq;fs; MFk;. 
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 midj;J MWfs; kw;Wk; Xilfis tpl E}W klq;F ePiu nfhz;bUe;jhYk;> cyfshtpa 

jz;zPh;j; Njitf;F mit kpfr;rpwpa jPh;Tjhd;. 

4. <u epyq;fs;: 

 rfjp epyq;fs;> NrWfs;> rJg;G epyq;fs; Nghd;wtw;iwAk; Xustpw;F ed;dPiug; ngw;Ws;sd. 

1. fz;zhb tPL thAf;fs; kw;Wk; mtw;wpd; Rw;Wg;Gw ghjpg;Gfs; gw;wp vOJf 

fz;zhb tPL tpisT :  

 tspkz;lyj;jpy; cs;s rpy thAf;fs; #hpadpd; ntg;gj;ij cwpQ;rp mg;gbNa itj;Jf; 

nfhs;tjhy; G+kpapd; ntg;gepiy cah;fpwJ. ,J ‘fz;zhb tPL tpisT‛ MFk;. 

v.fh: CO2, NO2 kw;Wk; kPj;Njd;. 

Kf;fpaj;Jtk;: 

 nghJthfg; G+kpapy; cs;s midj;J  caphpfspd; tho;tjw;f;Fk; fz;zhb tpisitr; 

rhh;e;Js;sJ . 

 fz;zhb tPL tpisT ,iynadpy; G+kp Fsph;e;J tl JUtj;jpypUe;J njd;JUtk; tiu G+kpia 

gdpf;fl;bfs; !%btpLk;. 

fz;zhb tPL thAf;fspd; tiffs;: 

1. fhh;gd; -il - Mf;i]L : 

 mjpf mstpy; fhzg;gLk; fz;zhb tPL thA fhh;gd; il Mf;irL MFk;. 

 Rw;Wg;Gwj;jpy; ,aw;ifahfNth my;yJ kdpjdpd; nray;ghLfshNyh fz;zhb tPL thAf;fs; 

fhzg;gLfpd;wd. 

,aw;ifahd fhuzq;fs; : 

 vhpkiy ntbj;jy;> tpyq;Ffspd; Rthrpj;jy;> fhpk nghUl;fis vhpj;jy; kw;Wk; mit kl;fp 

mOFjy; Nghd;w fhuzq;fshy; CO2  ntspaplg;gLfpwJ . 

nraw;ifahd fhuzq;fs; : 

 kdpjh;fs; jk; nray;fspdhy; thA kz;lyj;jpy; kpf mjpf mstpy; CO2  ntspNaw;Wfpd;wdh;. 

 epyf;fhp> ngl;Nuhypa vhpg;nghUl;fs;> jplf;fopTfs;> thfdq;fis xl;Ljy;> kpd;rhuk; jahhpj;jy;> 

kuk; kw;Wk; kug;nghUl;fs; vhpg;G Nghd;w nray;ghLfshy; CO2  msT mjpfkhf fhzg;gLfpwJ . 

kPj;Njd; : 

 ,J CO2  tpl 20 klq;F mjpfkhf ntg;gj;ij vLj;Jf; nfhs;fpwJ . 

 1750 Mk; Mz;bw;F gpwF mjd; msT ,ul;bg;gile;Js;sJ. 

 

,aw;ifahd fhuzq;fs; :  

 Fg;igfspy; fhzg;gLk; fhpk fopTfs; mOFk; NghJ gRkhLfs; czTg; nghUl;fisr; 

nrhpf;Fk;NghJ kPj;Njd; ntspNaw;wg;gLfpwJ . 

nraw;ifahd fhuzq;fs; :   

 epyf;fhp> ,aw;if thA > kw;Wk; vz;nza; Mfpait cw;gj;jp  nra;ag;gLk; NghNjh my;yJ 

,itfs; Xhplj;jpypUe;J kw;nwhU ,lj;jpw;F vLj;Jr; nry;Yk; NghNjh kPj;Njd; 

ntspNaw;wg;gLfpwJ. 

3. iel;u]; Mf;i]L : 

 CO2  tpl 300 klq;F mjpfkhf ntg;gj;ij cwpQ;rpf; nfhs;fpwJ . 

 1750 Mz;bw;F gpwF 17% mjpfhpj;Js;sJ. 

fhuzq;fs; : 

 Gij tbt vhpnghUl;fis vhpj;jy; kw;Wk; gz;iz kz;iz cOjy; Nghd;w epfo;Tfs; %yk; 

iel;u]; Mf;irL ntspNaw;wg;gLfpwJ. 

4. gpw fz;zhb tPL thAf;fs;: 

 mYkpdpaj;ij cUf;Fk; NghJ ntspg;gLk; thA ‘ ngh;GShpNdl; $l;Lg; nghUl;fs;‚ MFk;. 

 Eiunkj;ijfs; jahhpf;Fk; NghJ cUthFk; thA ‘i`l;bNuh fhh;gd;fs;‛ MFk;. 
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 Fsph;rhjdg; ngl;bfspy; ,Ue;J ntsptUk; thA  ‚FNshNuhGSNuh fhh;gd;fs; ‚ MFk;. 

 2000 Mk; Mz;by; fz;Lgpbf;fg;gl;l thA ‘ biuGSNuhkpijy; ry;gh; ngd;l;lhGSl;‚ MFk;. 

 Nkw;fz;l midj;Jk; kw;w fz;zhb  thAf;fs; MFk;. 

 

Rw;Wg;Gw ghjpg;Gfs; : 

 fly; ntg;gk; miltjhy; fly; ePh; kl;lk; caUk; . ePh;kl;l cah;tpdhy; gy ehLfspd; gy gFjpfs; 

ePhpy; %o;fyhk;. 

 rpy ,lq;fspy; gUtf; fhyq;fspy; msT NkYk; ePbf;fyhk;. 

 ntg;gkhd cyfk;> nghJthf mjpf <ugjj;ij cz;lhf;fp mjpf kio nghopit Vw;gLj;Jk;. 

 Gay;fs; mjpf tYg;ngw;W mbf;fb cz;lhFk;. 

 cyfpd; rpy gFjpfs; ghiytdk; Nghy; Mfyhk;. 

 fhw;W jPtpukhf tPRk;> #whtspfs; kpfTk; fLikahf tPRk;. 

 thdpiyia Kd;djhf rhpahf fzpf;f Kbahky; NkYk; NkYk; fLikahf tPRk;. 

 rpy tiff; fhLfs; kiwe;J NghFk;. 

fl;Lg;gLj;Jk; Kaw;rpfs;: 

 fhh;gd; jdpikg;gLj;Jjy; : 

 CO2  it Mo;flypypNyh my;yJ vz;nza; fpzWfspNyh my;yJ rpy ePh; epiyfspy; Neubahfr; 

nrYj;jp> mjpypUe;J jg;gpf;f tplhky; jdpikg;gLj;jyhk;. 

 Gjpjhf kuq;fisAk;> jhtuq;fisAk; ngUkstpy; tsh;;f;f Ntz;Lk;. 

 fz;zhb tPL thAf;fis ntspNaw;whj khw;W vhpnghUl;fshd #hparf;jp> fhw;wiyr; rf;jp 

kw;Wk; i`l;u[d; Nghd;w vhpg;nghUl;fis gad;gLj;Jjy;. 

2. ,lh;ghL jUk; fopTfis vt;thW ifahStha;? 

,lh;ghL jUk; fopTfspd; Nkyhz;ik : 

 ,lh;ghL jUk; fopTfs; Mapuk; Mz;Lfs; MapDk; mg;gbNa ,Ue;J Mgj;ij tpistpf;Fk;. 

 fjph;tPr;R fopTfs;> cNyhff; $l;Lg; nghUl;fs;> fhpkf; fiug;ghd;fs;> mkpy m];ng];lh];> fhpk 

raidLfs;> Neha; gug;Gk; kUj;Jtkidf; fopTfs;>  kw;Wk; gad;juhky; J}f;fp vwpag;gLk; 

kUj;Jt cgfuzq;fs; Nghd;wit ,lh;ghL jUk; fopTfs; MFk;. 

,lh;ghL jUk; fopTfis ifahSk; Kiwfs;: 

1. epyj;jpy; epug;Gjy;: 

 ,uhZtk; njhlh;ghd ,lh;ghLfisj; jUk; fopTfSk;>  fjph;tPr;Rf; fopTfSk; ,k;Kiwapy; 

ghJfhg;ghd Kiwapy; G+kpapy; Nrkpf;fgLfpd;wd. 

 kpfTk; Mokhd gJq;F Fopfspy; kpf mjpf mstpy; fjph;tPr;R jpwd; nfhz;l fopTfs; 

Nrkpf;fg;gLfpd;wd. 

 kpfTk; Mokhd gJq;F Fopfspy; kpf mjpf mstpy; fjph;tPr;R jpwd; nfhz;l fopTfs; 

Nrkpf;fg;gLfpd;wd. 

 kpfTk; Mokhd gJq;F Fopfspy; kpf mjpf mstpy; fjph;tPr;R jpwd; nfhz;l fopTfs; 

Nrkpf;fg;gLfpd;wd. 

 epyj;jbapy; cs;s FopfSf;Fs; gy;NtW Ntjpag; nghUl;fs; FWf;F tpidapy; <Lglhky; mit 

jdpj;jdpNa Nrkpf;fg;gLfpd;wd. gpd;dh; FopfSf;Fs; fhw;W GfKbahj fspkz; nfhz;L 

%lg;gLfpd;wd. 

 FopfSf;Fs; ePh; EiotJ jLf;fg;gLfpwJ. FopapDs; VjhtJ frpT Vw;gl;lhy; mijr; rPh; 

nra;tjw;Ff; fhy;tha; mikg;Gfs;fz;fhzpf;fg;gLk;. 

2. Mo;fpzW gha;r;ry; :  

 G+kpapd; kpf Moj;Js;> epyj;jb ePUf;Fk; fPNo Mo;fpzWfs; Njhz;lg;gLk;. 

 ,f;fpzw;wpy; ,lh;ghL jUk; jputf; fopTfs; nrYj;jg;gLfpd;wd. ,it fhyk; fhykhf mg;gbNa 

jdpikgLj;jg;gl;bUf;Fk;. 

 ,it epyj;jb ePUld; fye;J tplhky; ghJfhf;f Ntz;Lk;. 
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3. Nkw;gug;gpy; %b itj;jy;: 

 rpwpjsT Ntjpaf; fopTfisf; nfhz;l Vuhskhd ePiuf; ifahs ,k;Kiw gad;gLfpwJ. 

 jiuapy; rpW Fsq;fs; ntl;lg;gl;L jputf;fopTfs; nfhl;lg;gLfpwd;wd. 

 jplf; fopTfs; mbapy; gbe;J tpLk;. ePh; Mtpahfp tpLfpwJ. 

 Fsj;jpd; jiug;gFjp ePh;f;frpT Vw;glhtz;zk; ed;F G+r Ntz;Lk;. 

4. vhpj;J rhk;gyhf;fy;: 

 ,lh;ghL jUk; caphpa kUj;Jtf; fopTfs; vhpf;fg;gl;Lr; rhk;gyhf;fg;gLk;. 

 kdpj cly; fopTfs;> J}f;fp vwpag;gLk; kUe;Jfs;> er;Rj;jd;ik nfhz;l kUe;Jfs;> ,uj;jk;> rPo;> 

tpyq;Ffspd; fopTfs; kw;Wk; caphpa njhopy;El;g fopTfs; Nghd;w caphpa kUj;Jtf; fopTfs; 

,k;Kiwapy; mopf;fg;gLfpd;wd. 

5. caphpaj; jPh;T: 

 ,J jw;NghJ kpf Ntfkhf gutp tUk; njhopy; El;gkhFk;. 

 Ez;Zaph;fs;> jhtuq;fs; Nghd;w caphpag;nghUl;fisf; nfhz;L Rw;Wr; #oiy Rj;jk; 

nra;tJjhd; ‚caphpaj; jPh;T‛ vdg;gLk;. 

 ,aw;ifapNyNa fhzg;gLk; ghf;Bhpah kw;Wk; Ez;Zaph;fs;> fd cNyhfq;fs; Nghd;w 

fopTfisr; rpijf;fNth my;yJ cwpQ;rpf; nfhs;sNth nra;fpd;wd. 

 [pg;uy;yh gpA+Nrhpak; vd;w jhtuk; raidLfs; rpijf;fg;gLfpd;wd. 

  #g;gh;gf; vd;W miof;fg;gLk; #NlhNkhdh]; ghf;Bhpak; vz;nza; fopTfisr; rpijf;fpd;wd. 

3. Mw;wy; neUf;fb vd;why; vd;d? mij jLf;f Ntz;ba eltbf;iffs; ahit? 

Mw;wy; neUf;fb vd;gJ: 

 mjpf kf;fs; njhif ngUf;fk;> Ntfkhd efukakhf;fk; kw;Wk; njhopy; kakhf;fk; Nghd;w 

fhuzpfshy; Mw;wy; neUf;fb Vw;gl;Ls;sJ. 

 2020 - Mk; Mz;bw;Fs; jw;NghJ cyfpy; cs;s ngl;NuhypaKk;> ,aw;if vhpthATk; jPh;e;JtpLk; 

mghak; cs;sJ. 

Mw;wy; neUf;fbiaj; jtph;f;f Ntz;ba eltbf;iffs;: 

1. vhpnghUs; Efh;itf; Fiwj;jy; : 

 jw;NghJs;s fl;blq;fspy; ntg;gjil nghUl;fis mikj;jy;> Njitahd khw;wq;fs; 

Vw;gLj;Jjy; %yk; 33% Mw;wiy kpr;rg;gLj;jyhk;. 

 Nghf;Ftuj;Jr; rhjdq;fspd; vhpg;nghUl;fs; Efh;it Fiwj;J Mw;wy; Nrkpj;jy;. 

 rpwe;j jpwDs;s Nghf;Ftuj;J thfdq;fisg; gad;gLj;Jjy;> 

2. Gjpa Mw;wy; tsq;fis cUthf;Fjy; : 

a. fhw;W Mw;wy; : 

 fhw;W Mw;wy; ,e;jpahitg; nghWj;jtiug; ngUk; Kf;fpaj;Jtk; tha;e;jJ. Vnddpy; ,q;F 

fhzg;gLk; ePz;l flNyhug; gFjpfs;> kiyfs; kw;Wk; ghiytdk; gug;Gfspy;> fhw;W Miyfis 

cUthf;fp fhw;W Mw;wiyr; rpwe;j Kiwapy; gad;gLj;jp kpd;cw;gj;jp nra;ayhk;.; 

b. rpwpa ePh; kpd; jpl;lq;fs;: 

 midj;J GJgpf;fty;y Mw;wy; tsq;fspy; kpfTk; kypthd ek;gfj;jd;ik tha;e;jJ. 

 fhy;tha;fs;> Xilfs; Nghd;wtw;wpypUe;J Rw;WGwf; NfL Vw;gLj;jhky; kpd; cw;gj;jp nra;ayhk;. 

 ,aw;if ,e;jpahtpw;F Vuhskhd mstpy; ePh;kpd; Mw;wy;fisf; nfhilahff; nfhz;Ls;sJ. 

c. ngUq;fly; Mw;wy; : 

 ngUq;fly; miyfSk;> Xjq;fSk; Vuhskhf Mw;wiyf; nfhz;Ls;sd. 

 ngUq;fly; Xjq;fspd; Mw;wy; GJgpf;fty;yJ. Rw;Wr;#oYf;F NfL tpistpf;fhJ. 

 Nfushtpy; cs;s tpopQ;rpak; JiwKfj;jpy;> ,e;jpahtpd; ngUq;fly; Mw;wypypUe;J kpd; jahhpg;G 

nra;Ak; Kjy; Miy cUthf;fg;gl;Ls;sJ. ,J Mz;Lf;F 150 mw kpd;rhuk; cw;gj;jp nra;Ak;. 

d. #hpa Mw;wy;: 

 xt;nthU tUlKk; 5 x 10
20 

fpNyh fNyhhp Mw;wy; fpilf;fpwJ. 

 cyfnkq;Fk; fpilf;ff;$ba Rw;Wr;#oiy khRgLj;jhj Mw;wy;. 

 cyfpy; cs;s midj;J Mw;wy;fSf;Fk; %ykhd #hpa Mw;wy; xU GJg;gpf;fty;y Mw;wyhFk;. 

 xspr;Nrh;f;if kw;Wk; fz;zhb tPL tpisT Mfpa epfo;Tfspd; ntspg;ghl;bd; #o;epiy 

rkd;ghl;il guhkhpf;f cjTk;. 

 epyf;fhp> vz;nza; kw;Wk; thAf;fspdhy; Vw;gLk; Rw;Wr; #oy; NfL ,jpy; Vw;gLtjpy;iy. 
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4. tWik gw;wp njhFg;G vOJf. 

tWik vd;gJ : 

 Fiwe;j gl;r tsk; my;yJ tUkhdk; ,y;yhjpUj;jy; MFk;. kdpj Njitf;F mtrpakhd 

rj;JzT> cilfs;> tPL> Rj;jkhd ePh; kw;Wk; Rfhjhuj; Njitfs; ,y;yhjpUj;jy; 

tWikahFk;. fLikahd tWikapdhy; ngUk; ,d;dy;fs; Vw;gl;L ,wf;f NehpLk;. 

tsUk; ehLfspy; tWik : 

 tsUk; ehLfshd Mg;gphpf;fh> Mrpah> yj;jPd;>mnkhpf;fh>fpof;F INuhg;gh Nghd;w ehLfspy; 

thOk; kpfTk; tWik epiyapy; cs;s md;whl czT> ciwtplk; kw;Wk; gpw NjitfSf;fhf 

my;yhLfpd;wdh;;. ngUk;ghYk; rj;JzTf; FiwT> njhw;W Neha;fs;> gQ;rk; kw;Wk; Nghh;fshy; 

thLfpd;wdh;. 

mnkhpf;fh> [g;ghd;> fdlh kw;Wk; Nkw;F INuhg;gpah ehLfspy; tWik : 

 ,q;F cs;s Vio kf;fs; rj;JzTf; FiwghL> kd mOj;jk;> Nghijg; nghUl;fs; kw;Wk; 

Fw;wq;fs; Mfpatw;why; ghjpf;fg;gLfpd;wdh;. 

KOikahd tWik : 

 kdpjh;fspd; tho;f;iff;Nf Nflhf mikAk;. Nkhrkhd tWik  ‚KOikahf tWik ‚ vd;W 

miof;fg;gLk;. 

njhlh;gpayhd tWik : 

 kw;w cyf ehLfSld; xg;gpLk;NghJ Fiwe;j tsk; my;yJ tUkhdj;ijf; nfhz;l xU 

rKjhak; my;yJ ehl;bd; epiyf;F njhlh;gpayhd tWik vd;W ngah;. 

 

tWikAk; Rw;Wr;R+oy; gpur;rpidfSk; : 

 rpyh; tWikapd; fhuzkhfr; Rw;Wr;R+oy; rpijtilfpwJ vd;Wk;> kw;Wk; rpyh; Rw;Wr; R+oy; 

rpijTjhd; tWikf;F ,l;Lr; nry;fpwJ vd;Wk; tpthjpf;fpd;wdh;. 

 gy ,lq;fspy; kf;fs; njhifAk;> tWikAk; ,aw;if tsq;fs; kPJk;> Rw;Wr; R+oy; kPJk; 

ngUe;jhf;fj;ij cz;lhf;fpAs;sd. 

 cyfpd; gy ghfq;fspy; Rw;Wr; R+oy; rPh;NfL (thA kz;lyk;> ePh;epiyfs;> kz; kw;Wk; fhLfs; 

Nghd;w ,aw;ifahd Rw;Wr;R+oy; rPh;NfLfs;) tWikf;fhd xU Kf;fpa fhuzpahf 

mikfpwJ. 

 Rw;Wr;R+oy; gpur;rpidahdJ czTg; gw;whf;Fiw> Rj;jkhd ePh;> ciwtplq;fs; kw;wk; gy 

mj;jpahtrpag; nghUl;fspd; gw;whf;Fiwapy; Ngha; KbfpwJ. 

 fhLfs;> epyk;> fhw;W kw;Wk; ePh; Mfpa ,lq;fspy; rPh;NfL miltjhy;> ,t;tsq;fisNa ek;gp 

thOk; kf;fs; ,jdhy; nghpJk; ghjpf;fg;gLfpd;wdh;. 

tWikiar; rhpnra;Ak; topKiwfs; : 

 tptrhaj;ijj; jPtpug;gLj;Jjy;> gRikg; Gul;rpia mjpfhpj;jy; Nghd;w Kiwfs; %yk; 

jd;dpiwT miljy;. 

 ePhpg;gphpKfL Nkyhz;ik %yk; tskw;;w epyq;fis tsKs;s epyq;fshf khw;Wjy;. 

 Ntiy tha;g;ig mjpfhpf;f> Gjpa njhopw;rhiyfisAk; njhopy;El;gq;fisAk; Vw;gLj;Jjy;. 

 tWik vjph;g;Gj; jpl;lq;fisAk;> r%fg; ghJfhg;Gj; jpl;lq;fis nray;gLj;Jjy;. 

 FLk;gf; flk;Lg;ghl;L Kiwfisf; fLikahfr; nray;gLj;Jjy;. 

5. ed;dPh; Nkyhz;ik gw;wp fl;Liu tiuf. 

ed;dPh; Nkyhz;ik : 

 Gtpapy; fpilf;Fk; ePhpd; msT xU Fwpg;gpl;l msTjhd;. mjpf ePiu cUthf;f ek;khy; vJTk; 

nra;a ,ayhJ>  ,Ug;gpDk; Fwpg;gpl;l ,lq;fspy; ePh; fpilg;gjw;Fg; gy top Kiwfs; cs;sd. 

1) Nkfj;jpy; (Ntjpg;nghUl;fs;) J}Tjy; : 

 cyh; gdp my;yJ nghl;lhrpak; mNahilL Jfs;fis ePh; Nfhh;j;j Nkfq;fspd; kPJ J}tpdhy; 

rpy rkak; kio nghopa tha;g;Gz;L. 
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2) cg;G ePiu FbePuhf;fy; : 

 jiyfPo; rt;T+L guty; Kiwapy; ePhpd; cg;Gj; jd;ikia ePf;fp FbePuhf;fy;. 

 tbfl;ly; (Mtpahf;fp kPz;Lk; Fsph;tpj;jy;) Kiwapy; fly; ePiu FbePuhf;fyhk;. 

 cg;G ePiu FbePuhf;Fk; jpl;lk; kpfTk; nryT Vw;gLj;Jk; jpl;lk;. vdpDk;> Jgha;> Xkhd; kw;Wk; 

g ;̀iud; Nghd;w ehLfspy; Vw;Wf;nfhs;sg;gl;L ed;F nray;gLfpwJ. 

3) mizfs;> ePh;j;Njf;fq;fs;> fhy;tha;fs;> ePh;Foha;fs; 

 mizfs; Nghd;w ePh;j;Njf;fq;fs; %yk; ePiur; Nrkpj;J vq;F ePh; NjitNah mq;nfy;yhk; 

fhy;tha;fs;> Ruq;fq;fs;> jiuabf; Foha;fs; %yk; jz;zPiu mspg;gJ nghJthd 

eilKiwahFk;. 

4) ePh;gphp KfL Nkyhz;ik  

 thpirahf mike;Js;s rpWrpW mizfs; my;yJ Vuhskhd ejpePh;f;fpisfs; Mfpait 

jz;zPh; ngUfp nts;skhfg; ngUfp tPzhfhky; Njf;fp itf;Fk;. 

 rpW mizfis cs;@h; Ml;fisg; gad;gLj;jpf; Fiwe;j nrytpy; fl;btplyhk;. 

 rpW mizfshy; cz;lhFk; Fsq;fs; ePiu Njf;fp itg;gJld; tdtpyq;F Gfyplq;fshfTk; 

mikAk;. 

5) kio ePh; Nrfhpg;G : 

 kioePiu NehpilahfNth my;yJ G+kpf;Fs; nrYj;jpNah epyj;jb ePh; tsj;ijg; ngUf;FtNj 

kioePh; Nrfhpg;G vdg;gLk;. 

 ,k;Kiwapd; %yk; epyj;jb ePh; kl;l msT FiwtJ jLf;fg;gLfpwJ. 

 flNyhug; gFjpfspy; fly;ePh; epyj;jpw;Fs; GFtJ jLf;fg;gLk;. 

6) tPLfspy; Nrkpj;jy; : 

 ryit ,ae;jpuk;> ghj;jpuq;fisf; fOTk; ,ae;jpuq;fs;> Fiwe;j ePiug; gad;gLj;Jk; Fspay; 

miw rhjdq;fs; Nghd;wtw;why; ePh; tPzhFtijf; Fiwf;fyhk;. 

7) njhopw;rhiyfspy; Nrkpj;jy; : 

 ,ae;jpuq;fis Fsph;tpf;f cyh; Fsph;tpf;Fk; Kiwfisg; gad;gLj;jp ePh; tPzhFtijj; 

jLf;fyhk;. 

 njhopw;rhiy fopTePiur; Rj;jpfhpf;f kWRow;rpapy; <LgLj;jp jahhpf;fyhk;. 

8) Nkk;gl;l Ntshz; Kiwfs; : 

 rpwe;j Ntshz; KiwfSk; fhLfs; tsh;g;Gk; ePh; Xb tPzhtijj; jLf;Fk;. 

 mWtil Kbe;jJk; vQ;rpAs;s tPzhtijj; jLf;Fk;.  

 rhpthd epyg; gFjpfspy; cOtijf; Fiwjy;> fhLfis ghJfhj;jy; Nghd;w eilKiwfshy; 

ePh; gphpKfLfs; ghJfhf;fg;gLk;. 

9) ePiu Nrkpg;gjpy; xU jdpkdpjdpd; gq;F : 

 Fspf;f cgNahfg;gLj;Jk; ePhpd; msitf; Fiwf;f Ntz;Lk;. 

 fhh;fisAk;> ,Urf;fu thfdq;fisAk; mbf;fb fOtf;$lhJ. 

 Fiwe;j ePiug; gad;gLj;Jk; Fspf;Fk; rhjdq;fisAk;> foptiwr; rhjdq;fisAk; 

gad;gLj;jyhk;. 

 xOfpf; nfhz;bUf;Fk; Foha;fisr; rhp nra;jy;. 
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$Ljy; tpdhf;fs;: 

1) ,lh;ghlw;w jplf;fopTfs; Nkyhz;ik gw;wp tpthp? 

 

1) Rfhjhu epyf;Ftpg;G : 

 epyf;Ftpg;G  fopTfis ,aw;iff; FopfspNyh my;yJ Njhz;lg;gl;l gs;sq;fspNyh Ftpj;J> 

mjw;F Nky; Rj;jkhd kzy; epug;gg;gLfpwJ. 

 Rfhjhu epyf;Ftpg;Gfs; Nky; G+q;fhf;fs;> tpisahl;L ikjhdq;fs; Nghd;w nghOJ Nghf;F 

mk;rq;fis cUthf;fyhk;. 

2) vhpj;Jr; rhk;gyhf;fy; : 

 vhpar; $ba jplf;fopTfs; vhpj;Jr; rhk;gyhf;fpd;wd. rpy tif vhpahj fopTfs; 

cUf;fg;gLfpd;wd. 

 mjpf ntg;gk;> njhw;W Neha;f; fpUkpfis mopf;fg;gLtjhy; ,J xU rpwe;j KwiahFk;. 

 ,k;Kiw %yk;; fopTfs; 80% Kjy; 90% tiu Fiwf;fyhk;. 

3) kPz;Lk; gad;gLj;Jjy; kw;wk; kWRow;rp Kiwfs; : 

 ug;gh;> fz;zhb> jhs; kw;Wk; Jz;L cNyhfq;fs; Nghd;wit fopTfspypUe;J jdpNa 

gphpj;njLj;J kPz;Lk; gad;gLj;Jtjw;F ‚kW Row;rp‛ vd;W ngah;. 

a) fopTj;jhs; : 

 50% kPz;Lk; gad;gLj;jyhk;. 

 fopTj;jhis kPz;Lk; $ohf;fp ml;ilg;ngl;bfs; Nghd;w nghUl;fshfNth my;yJ fiuj;J 

nry;YNyh]; kpd;flj;jhg; nghUl;fshfNth my;yJ njhO cuhkhfNth khw;wyhk;. 

b) fz;zhbfs; : 

 20% kPz;Lk; gad;gLj;jyhk;. 

 fz;zhbfis ed;F nehWf;fp> nghbahf;fp GJf;fhz;zhb rhkhd;fisj; jahhpf;fyhk;. 

my;yJ me;j nehWf;fiy fl;Lkhd gzpfSf;fhd fhd;fphPl;> M];ghy;l; Nghd;wit 

jahhpf;fyhk;. 

c) gpsh];bf; : 

 2.2% kPz;Lk; gad;gLj;jyhk;. 

 gpsh];bf;if cUf;fp eilghij tphpg;GfshfTk;> ePh; gha;r;Rk;; Foha;fshfTk;> XLfs; 

nra;aTk;> gpsh];bf; ml;ilfs; nra;aTk; gad;gLj;jyhk;. 

d) cNyhfq;fs; : 

 39% cUf;fp kPz;Lk; gad;gLj;jyhk;. 

e) czTf;fopTfs;> gz;izf; fopTfs; : 

 njhO cukhfg; gad;gLj;jyhk; 

f) gioa Jzpfs; : 

 fhfpj cuhkhfg; gad;gLj;jyhk; 

g) gioa Jzpfs; : 

 fhfpj jahhpg;gpy; gad;gLj;jyhk;. 

h) gioa lah;fs; : 

 gioa lah;fis cUf;fpr; rhiyfs; Nghlg; gad;gLj;jyhk;. 
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2) gy;NtW Mw;wy; %yq;fspy; Rw;Wr; R+oy; tpisTfs; gw;wp fl;Liu tiuf. 

(1) ntg;g Mw;wy;  

 Rw;Wr; R+oy; tpopg;Gzh;T Vw;gl;L tpl;l ,r;rKjhaj;jpy; ntg;g Mw;wy; Miyfspy; ,Ue;J 

ntspNaWk; Ez; rhk;gy;> (Co2, So2, No2) Nghd;witfshy; Vw;gLk; fhw;W> ePh; kw;Wk; kzy; 

khRfis Vw;Wf; nfhs;sj;jf;fjy;y. 

(2) ePh; Mw;wy; : 

 ePh; rhh;e;j kpd; Miyfs; Vw;gLj;Jk;NghJ> mt;tplk; thOk; kf;fisg; gy;NtW ,lq;fSf;F 

,lk; ngaur; nra;J> Fbakh;j;j Ntz;bAs;sJ. ,jd; fhuzkhf kdpjh;fl;F Vw;gLk; 

Vuhskhd gpur;ridfs; jtpu ,j;jpl;lj;ij epiwNtw;Wtjpy; jhkjKk;> mjw;fhFk; nryTk; 

mjpfkhfpwJ. Gjpjhf fl;lg;gLk; mizfshy; mt;tplj;jpd; R+o;epiy kz;lyk; 

ghjpf;fg;gLfpwJ. 

(3) mZfjph; Mw;wy;: 

 mZ ciyapypUe;J ntspNaWk; fjph;tPr;R ePz;l fhyj;jpw;F ,lh;ghLfis Vw;gLj;jptpLk;. 

 nfhjpePh; ciyfs; Vw;gLj;Jtjd; %yk; ePz;l fhyk; rpijahky; fhzg;gLk; mZf;fjph;fs; 

jq;fp Nrkpf;fg;gLk; mghak; cz;L. 

 mZ ciyfspypUe;J ntspNaWk; ntg;gf;fopT ePh; %yk; Vw;fdNt ePh;r;Roy; kz;lyk; 

ghjpf;fg;gl;L tpl;ljhfr; Rw;Wr; R+oy; Mh;tyh;fs; $Wfpd;wdh;. 

 mghafukhd mZf;fjph;fis> epyk; kw;wk; ePiug; ghjpf;fhtz;zk; G+kpf;F mbapy; Gijf;f 

KbahJ.  

 v.fh : Vw;fdNt Vw;gLj;jptpl;l gioa Nrhtpaj; A+dpadpy; cs;s nrh;Ndhgpy; mZ ciy 

tpgj;J me;efu mopT kw;Wk; fjph;tPr;R mghaq;fs;> kf;fs; kj;jpapy; ngUk; mr;rj;ij 

Vw;gLj;jpAs;sJ. 

(4) R+hpa Mw;wy; : 

 R+hpa Mw;wy; Miyfis Vw;gLj;jf; fhLfis mopf;ff; $lhJ. 

 R+hpa nry;fs; cw;gj;jpapy; gad;gLk; fhl;kpak;> er;Rj;jd;ikAk;> Gw;WNehiaj; J}z;Lk; 

,ay;igAk; nfhz;lJ. 

 rpypf;fhtpypUe;J rpypf;fhid cw;gj;jp nra;ak;NghJ cz;lhFk; fhh;gd; - il - Mf;i]L 

thA kz;lyj;ij mjpfhpj;J> fz;zhb tpisit cz;lhf;yhk;. rpypf;fhd; khRf;fs; ngUk; 

jPq;if tpistpf;Fk;. 

(5) Gijg;gbt vhpnghUl;fs;: 

 epyf;fhp> vz;nza;> kuk;> rhzk; kw;Wk; ngl;Nuhypag; nghUl;fis vhpg;gjd; %yk; Rw;wr;R+oy; 

gpur;ridfs; Vw;gLfpd;wd. 

m)   fhh;gd; - il - Mf;i]L mjpfhpg;Gk;> fz;zhb tPL tpisTk; cyfshtpa     

  ntg;g cah;it Vw;gLj;Jfpd;wd. 

M)   Ez; rhk;giyf; ifahs> Ez; rhk;gy; Fopfs;; Vw;gLj;Jtjhy; mJ epyj;ij  

  khRgLj;JfpwJ. 

,)  kuk;> Ntshz; nghUl;fs; my;yJ rhzj;ij vhpg;gjd; %yk; ntspNaWk;  

  GifahdJ Rthr kw;Wk; rPuz kz;lyr; rpf;fy;fis Vw;gLj;Jk;. 

(1) iel;u[d; Mf;i]L> fhh;gd;-il-Mf;i]L kw;Wk; ry;gh;-il-Mf;i]L Nghd;wit 

mkpy mioiaj; Njhw;Wtpf;f ,aYk;. 
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4) kf;fs; njhifg; ngUf;f rpy thh;j;ij tpsf;fq;fs; gw;wp tpthp? 

 

(1) ,dg;ngUf;fj; jpwd; vd;gJ : Foe;ijfis (re;jjpfis) cUthf;FtJ. 

(2) gpwg;G tPjk; vd;gJ : xU tUlj;jpy; xt;nthU Mapuk; kf;fl; njhifapYk; epfo;e;j 

Foe;ijfs; gpwg;G tpfpjk;. 

(3) nkhj;j ,dg;ngUf;f tPjk; vd;gJ : xU ngz;zpd; ,dg;ngUf;f tho;ehs; fhyj;jpy; 

mg;ngz;zpw;Fg; gpwf;Fk; Foe;ijfspd; ruhrhp vz;zpf;if. 

(4) G+[;a kf;fs; njhifg; ngUf;f tPjk; vd;gJ : ,we;J NghFk; kdpjh;fSf;F rkkhfg; 

gpwf;Fk; kdpjh;fspd; vz;zpf;if. 

(5) ,wg;G tPjk; vd;gJ : xU Fwpg;gpl;l Mz;by; Mapuk; kdpjh;fSk; vt;tsT kdpjh;fs; 

,wf;fpwhh;fs; vd;w tPjk;. 

(6) tsh;r;rp tPjq;fs; vd;gJ : gpwg;G tPjj;jpypUe;J ,wg;G tPjj;ij fopj;jhy; fpilf;Fk; 

,aw;ifahd mjpfhpg;G. 

(7) nkhj;j tsh;r;rp vd;gJ : cl;guty;> ntspg;guty; kw;Wk; gpwg;G> ,wg;G tPjq;fis 

cs;slf;fpwJ. 

(8) tho;ehs; msT kw;Wk; thOk; fhyk; : 

 tho;ehs; msT : 

xU ,dk; mjpf gl;rkha; vj;jid Mz;Lfs; thOk; vd;gJ ths;ehs; msT MFk;. 

 thOk; fhyk; : 

ve;j xU rKjhaj;jpYk; gpwe;j xU Foe;ij ruhrhpaha; vt;tsT Mz;Lfs; thOk; 

vd;gJ thOk; fhyk; vdg;gLk;;. 

5) ed;dPh; gw;whf;Fiwf;fhd fhuzq;fs; ahit? 

,aw;if fhuzq;fs;: 

 Fiwe;j msT kiog;nghopT> ntg;gf;fhw;W> Nghf;if khw;wpf; nfhs;Sk; MWfs; 

Nghd;it ,aw;if fhuzq;fs; MFk;. 

kdpjf; fhuzq;fs; : 

 kf;fs; njhifg; ngUf;fk;> tpiuthd efukakhf;fk;> MLkhLfshy; mjpf Nka;r;ry;> 

gaphpLk; Kiwfs;> jtwhd rhf;fil ntspNaw;wk; Nghd;wit kdpjf; fhuzq;fshFk;. 

 mtrpakhd cs;sikg;igr; nra;J jUtjw;F epjpg;gw;whf;Fiw Nghd;wit ,jpy; 

mlq;Fk;. 

epyj;jb ePh; Fiwjy; : 

 Ntshz;ikf;Fk;> tPl;L cgNahfj;jpw;Fk; fpl;ljl;l 40% ed;dPh; gad;gLj;jg;gLfpwJ 

kw;Wk; fpuhkg;Gwq;fspy; thOk; kf;fspy; 95% jkJ FbePh; Nitf;F epyj;jb ePiuNa 

gad;gLj;JtjhYk;> ed;dPh; gw;whf;FiwahFk;. 

fly; ePh; cl;GFjy; : 

 epyj;jb ePh; Cw;Wfs; twz;L tpLtjhy; mjDs; fly;ePh; cl;GFfpd;wd. 

XLk; MWfs; kiwjy; : 

 mizfs; Nghd;wit fl;lg;gl;L XLk; MWfs; %o;fbf;fg;gLtJ my;yJ ePz;l 

tskw;w fhy;tha;fshf khw;wg;gLjy; MFk;. 

 MtpahFjy;> xOFjy; kw;Wk; mizfspy; eilngWfpd;wd. 
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gFjp - II  $Ljy; tpdhf;fs; 

 

t.vz; 
Mf;Fj;jpR  

tiffs; 

fhzg;gLk; ,lk; 

v.fh 
gzp rpwg;G nry;fs; 

1 
Edp 

Mf;Fj;jpR 

Nth;> jz;L kw;Wk; 

rpisfspd; Edpg;gFjpapy; 

fhzg;gLfpwJ 

ePs; Nghf;F tsh;r;rpf;R 

fhuzkhFk; 

%d;W gFjpfs; cilaJ. 

mit GNuhl;Nlhnlh;k;> 

Guf;Nfk;gpak; kw;Wk; jsj;jpR 

MFk;.GNuhl;Nlhnlh;k; 

Gwj;Njhy; jpRitAk;> 

GNuhf;Nfk;gpak; Kjd;epiy 

th];Fyhh; jpRitAk; 

jsj;jpR Gwzp kw;Wk; gpj; 

Mfpatw;iw 

cUthf;Ffpd;wd. 

2 
,il 

Mf;Fj;jpR 

fZg;gFjpapy; xUtpj;jpiy 

jhtuq;fspy; njspthff; 

fhzg;gLfpwJ. 

v.fh. Gw;fs; 

epiyj;j jpRf;fspilNa 

fhzg;gLtjhy; ,g;ngah; 

ngw;wJ. 

fZtpilg; gFjpf;F 

ePl;rpf;F fhuzk; 

,J Ezp 

Mf;Fj;jpRtpypUe;J 

cUthfpwJ. 

3 
gf;f 

Mf;Fj;jpR 

jz;L kw;Wk; Nthpd; 

gf;fthl;by; mjd; ePs; 

mr;Rf;F ,izahf 

fhzg;gLfpd;wJ. v.fh. 

th];Fyhh; Nfk;gpak; kw;Wk; 

fhh;f; Nfk;gpak;. 

,uz;lhk; epiy 

epiyj;j jpRf;fis 

xUthf;Fjy; %yk; 

jz;L kw;Wk; Nthpd; 

FWf;fsit mjpfhpf;f 

nra;fpwJ. 

 

 

 

1) ghypBd; FNuhNkhNrhk; glk; tiue;J ghfk; Fwpf;fTk;. 

 

 

2) tpsf;F J}hpif FNuhNkhNrhk; glk; tiue;J ghfk; Fwpj;jy;. 
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3) ehd;F tifahd FNuhNkhNrhk;fs; glk; tiue;J ghfk; Fwp. 

 

4) FNuhNkhNrhkpd; mikg;G glk; tiue;J ghfk; Fwpj;jy;. 

 

5) ,Utpj;jpiy jhtu ,iyapd; (m) R+hpa fhe;jp ,iyapd; glk; tiue;J ghfk; Fwpf;fTk;. 

 

6) flj;J RNA glk; tiue;J ghfk; Fwpf;fTk;. 
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gFjp - 3 xU kjpg;ngz; உ             

     - 2      உ          

1)                                        ______                

 )             )                  இ) எ          ஈ)         

2)     ,                       இ                                     
           .     ____________ 

 )                    )            இ) ஌       ஈ)            

3) ஋                                               

 )        ஆ)           இ)           ஈ)             

4)            உ             

 )              )            இ)                ஈ)                 

5)                             

 )                     ஆ)                   இ)                  ஈ) 
                 

6) இ     எ                                     

 )          )         இ)           ஈ)             

7)                        உ            

 )             )          இ)               ஈ)            

8)                உ                     

 )            ஆ)          இ)           ஈ)             

9)                          இ                 

 )               )             இ            ஈ) இ           

10)                   எ                     இ    

 ) இ                 ஆ) எ                  இ)               ஈ) 
              

11)                    இ            

 )         ,        )         ,       இ)                    ஈ) 
            ,        

12)                     (Amphivasal) இ                

 )          )            இ)            ஈ)            

13) இ                 இ                

 )           )        இ) ஍         ஈ)             ] 

14)                            

 )                )              இ)               ஈ) ஆ              

 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



77 
 

15)                                          உ          

 )            )        இ)              ஈ)           

16) எ                              உ              

 )              ஆ)         இ   இ)         ஈ)               

17) ஋                                       உ    

 )       )       இ)             ஈ)      

18)        ஋              இ                           ? 

 )            ) ஌       இ)          ஈ)             

19)                       

 )                ஆ)           இ)             ஈ)                   

20) ___________________                                      உ    

 )                  )                 இ) ஆ                ஈ) 
              

21)                                        உ         __________           
              

 )        ஆ)         இ)      ஈ)        

22)         உ            இ              எ           

 )          )              இ)            ஈ) இ           

23)                                       

 )                     )                  இ)          ஈ)        
           

24)                     , உ                           ,                
     ____ ஋      

 ) எ          ஆ) இ      எ          இ)                       ஈ) 
                     

25)                                                     _________ ஋   
                             ஋                                

 )       )      இ)       ஈ)          

26)                              இ                            _____________ 
             ஋      

 )         ) உ        இ)          ஈ)            

27)                                 இ         ? 

 )           )           இ)            ஈ)             

28) எ                                        

 )         ஆ)           இ)      ஈ)        
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29) எ                                  

 )               )          இ)            ஈ                   

30)                                                      _____ ஋      

 )                ஆ) உ            இ)              ஈ)            

31)                 எ                                    __________ 
஋          

 )           )                  இ)         ஈ)        

32)          ஏ                     இ                

 ) இ                   ) எ                 இ) இ                   ஈ) 
எ                   

33)             இ                            __________             

34)  ) இ                    ) எ                    இ) இ                   ஈ) 
எ                     

35)                                    ஋              ? 

 )                 )                 இ)                  ஈ) 
                  

36) இ                      இ                                      
                       

 )          )      இ)               ஈ)           

    3      உ                  

1)             ஋                        

 )        ஆ)         இ)           ஈ)         

2)                       உ    ஋     உ           

 )         )         இ)           ஈ)         

3)             ஋                        ஋ ? 

 ) B              )                    இ)                        ஈ)      
            

4)                             இ                   ஋        

 ) 2  ) 44 இ) 46 ஈ) 47 

5)                                           

 )         )         இ)           ஈ)        

6)                                          உ     

 )          )             இ)         ஈ)          

7)                                              
 )         )         இ)           ஈ)         

 
8)                        (Lamp Erush Chromosome)         உ      

 )               )            இ)             ஈ) ஈ   

9) DNA     உ                          

 ) H1H2A,H2B,H3      H4  ) Ha,H2B,HBC      H4 இ) H2,A,H2B,H3      H4D       ஈ) H2H5H3      H4 
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10)                                ஋              உ            

 )           )         இ)        ஈ)        

11)                                   

 ) V-       ) L-      இ) S-      ஈ)         

12)                                      

 ) 130 kb ஆ) 130 mb இ) 3300 mb ஈ) 300 mb 

13)                 உ                         

 )                     ஆ)                 இ)                  ஈ) 
                     

14)              எ                  ஋       

 ) 12  ) 23 இ) 40 ஈ) 631 

15)                                               ஋       

 ) 4400  ) 5800 இ) 26000 ஈ) 30,000 

16)                       I  _______                            

 )           )          இ)         ஈ)         

17) ஋                                               

 )          )              இ) ஈ                     ஈ)            

18) உ                               இ  ______                     உ      
         

 )         ஆ)              இ)                         ஈ)            

19)                            

 )      ஆ)       இ)      ஈ)           

20)         ஋    இ          

 )             )          இ)         ஈ)          

21)                 உ                         /          

 )              ஆ)                 இ)               ஈ)                 

22) ஋   உ                         உ                          
உ            

 )        )               இ)             ஈ)                 

23)               __________ ஋                

 )        ஆ)         இ)         ஈ)         

24)                                    _____________ ஋                       
         

 )     ஆ)      இ) ஌  ஈ) ஋   
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25)           இ                    

 ) 2n-1  ) 2n+1 இ) 2n+2 ஈ) 2n-2 

26)                                      

 )       ஆ) இ         இ)              ஈ) இ         

27) 2n-1           

 )            )          இ)            ஈ)            

28)                17-               

 )               )            இ)                ஈ)              

29) ஏ  உ                   எ                    எ               
                                        இ        ___ ஋      

 )           ஆ)             இ)                 ஈ)              

30)          இ                    

 ) 2n-1 ஆ) 2n+1 இ) 2n+2 ஈ) 2n-2 

31) DNA     இ                           

 )                  ) O.T ஌               இ)         ஈ)            

32) DNA               

 ) 18A0 ஆ) 20A0  இ) 3.4A0 ஈ) 20.4A0 

33)            இ                      

 )        )         இ)       ஈ)        

34) ஏ              எ     எ   இ            

 )          )       ஍         இ)       ஈ) DNA           

35) ஋         DNA இ        ஋                           

 ) 20          ஆ) 40          இ) 50          ஈ) 60          

36) DNA     எ           ____________                 

 ) 34A0  ) 3.4A0 இ) 10A0 ஈ) 20A0 

37)         ஋   உ         RNA              

 ) TMV  )         இ)        ஈ) DNA        

38)          RNA     m-RNA        

 ) 10-20         ) 5-10        இ) 3-5        ஈ) 20-30        

39)               ________                 RNA     உ    

 ) 200 ஆ) 70 இ) 300 ஈ) 400 

40) tRNA     உ                     ஋       

 ) 86     96      ) 40     60     இ) 73     93     ஈ) 3     5     
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41)                   உ    RNA 

 )      RNA  )    RNA இ)           RNA ஈ) உ      RNA 

42) RNA                      mRNA ஋   ஋             

 )               ஆ)           இ)               ஈ)        

43)      RNA                    இ                          

 )           )         இ) R.W       ஈ)       

44) DNA இ             , இ    இ              உ          

 )                ஆ)         இ) DNA           ஈ)       

உ                   

1)                இ      உ                  

 )                 ) ஈ               இ)                  ஈ)       
           

2) எ                       DNA        இ   இ               

 )                 )                  இ)                      ஈ) DNA     
        

3) DNA        இ            

 ) DNA           ஆ) DNA       இ)         ஈ)       ஍         

4)                 ஋            ஊ                 உ              

 ) இ           ) இ           இ) இ      ஈ)              

5) DNA        இ                                  

 )       இ       ) ECORI இ) இ         ஈ) DNA       

                      

1)                                             

 )            ஆ)             இ)                     ஈ) இ     

2) ஌       இ                                             ஋        

 )     ) இ    இ)          ஈ) ஍    

3)                                     ஋                   உ            

 ) ஋                )                      இ)                    ஈ) 
             

4)     இ                              ________ ஍           

 )          ) உ    ஋         இ)      ஋     ஈ)              

5)               எ                 

 )            )              இ)              ஈ)                   
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6)               எ                 

 )              )         இ) எ            ஈ)          

7)                                            

 )              )            இ)           ஈ)           

8)       ஋                                         உ    உ    

 )                    )                இ)                            
ஈ)                            

9) உ           ஋     ,      ஋           இ                      2      ஋   
    உ       ? 

 )                   ஆ)               இ    இ) உ      ஈ)                

10) உ        இ                          உ                  

 )                   )              இ) ஋            இ         ஈ)       
       

11)                                                                   
        _____________                    

 )       ஋           ஆ)               இ)                        ஈ) 
஋           

12)                          ஌        

 )               ) ஋            இ)                   ஈ) 
                  

13) உ                                உ            ____ ஋      

 )               ) உ          இ)          உ       ஈ)         
         

14)                                           

 )                )                    இ)       ஋          ஈ) 
      உ        

15)                                                 

 )                )               இ)          ஈ)           

16)       M.S.                              இ    

 )          )      இ)       ஈ)       

17)                                              உ   இ   

 )        )       இ)         ஈ)      

18)                           இ                        

 )     ஆ              ) ஋                இ)         ஈ)               
இ    
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19)                                         இ                   

 )                  )              இ)                 ஈ) 
           

20)           உ                        ________                            
                ,          இ     

 )       ஋            )             இ)                 ஈ)           

               இ    

1) இ                             இ     உ       இ        

 )     ஋                 )                   இ)     ஈ              ஈ) 
        ஈ     

2) இ          உ             உ              

 )       இ    ஆ)               இ    இ) உ   இ         ஈ) எ     

3)        எ               உ         

 )         )           இ)       ஈ)          

4)       உ                                     இ                      

 )         ) ஈ   இ)       ஈ)          

5)      உ                               

 )        ஆ) SCP இ)         ஈ)              

6)                                             

 )         ஆ)              இ)              ஈ)                 

7) ஈ     உ                      

 ) 5-10% ஆ) 4 -6% இ) 4-10% ஈ) 8-10% 

8) இ             எ     எ   இ     உ                           
           

 )           ஆ)               இ    இ)           ஈ)          உ        

    6                 உ      

1)                   உ               ஋ ? 

 )                        )           எ     இ)                  ஈ) 
        

2)           எ        இ           ஏ           

 ) எ             )                     இ)                   ஈ)       
      

3)                       உ               ஋ ? 

 )                       )           எ     இ)                  ஈ)       
     

4)     உ       ஏ  ஋         

 )                )            இ)           ஈ)           
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5)                      ஌        

 )         ஆ)      இ)      ஈ)         

6)                                                  

 )        )     இ)      ஈ) எ    

7)                           உ    உ                உ                  

 ) ஈ       )         இ)        ஈ)            

8)             ஋                        உ    உ     இ                
                   ? 

 )                       )                   இ) இ                      ஈ) 
                 

9) எ        உ                இ                                
          ____________ ஋      

 ) உ             ) உ               இ) உ   உ   ஈ) உ                

10)            (Colchicine) ஋                                 

 )            )           இ)       ஈ)            

11)             ஋       உ                     

 )           ஆ)             இ)           ஈ)          

12)                           

 )          )            இ) இ          ஈ) ஋      

13) ஋                        

 ) ஋              )              இ)            ஈ)              

14) ஌             ஋                   ? 

 )              ஆ)        இ)         ஈ)        

15) உ         ஋     ,      ஋            இ                      2      
஋      உ       ? 

 ) உ       )                   இ)               இ    ஈ)                

16) ஋                  ஋                      ? 

 )                          )                     இ)                  ஈ) 
                  

17)                                        ______ ஋                
              

 ) இ             )           இ) ஋            ஈ) இ      

18)                             உ         

 )                             ஆ)                  இ)                ஈ) 
                    

19)             உ      இ  

 )              )                  இ)                     ஈ) 
            

20)                ____          இ                 

 )               )             இ)         இ     ஈ) ஍             
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21) _______ ஋                                  . இ          ஋             
உ              

 )                            )              இ)                  ஈ) ஌    
         

22)                  100           இ              உ                  

 )                               )              இ) ஍                     
ஈ)                  

23) இ                    உ   இ                                         
                  

 )         ஆ)         இ)       ஈ)         

24)         __________      ஋            

 )         இ      ) ஌             இ)                   ஈ)               

25)                இ          

 )         இ     ஆ) ஌             இ)                   ஈ)              

26)                                                               

 )         )         இ)        ஈ) ஋       

27)       ஋    இ     ஋    ஋             

 ) ஌              )               இ)         இ     ஈ)                   

28)                                      

 )               )         இ     இ)              ஈ) ஌             

29)                             

 )            )                இ)        ஈ) ஋             

30)                                

 ) எ             )                   இ)         இ     ஈ)      
             

31)        (Quinine)               

 )                   ஆ)                      இ)          ஈ) ஋              

32)         இ     ஋             உ   ? 

 )         ஆ)              இ)        ஈ)         

33)        இ           

 )                     ஆ)                  இ)                    ஈ) 
                 

34) ஋                         

 ) ஌              )              இ)               ஈ)                   

35)   -  -    ஋               இ           

 )                ) ஌             இ)              ஈ)          இ     
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36)                   ஋                                                     
      

 )        ஆ)         இ)         ஈ) ஋       

37)            ஋    உ    ஋         __                 

 )                      )                        இ)            
           ஈ)               ஆ             

38)               _______                  

 )                       ஆ)                      இ)              
              ஈ)                      

39)         உ   இ                           இ                      

 ) ஋               )                  இ)                   ஈ)        

40)                  ஋   ஋                                    

 )                     )                   இ) ஋                  ஈ) 
                 

     - 4 எ          உ             

   -1      உ          

1) உ                     ஌          

 )         )        இ) இ         ஈ)             

2) எ                உ                  

 ) 9.3          )  8.2         இ) 7.1         ஈ) 6         

3)         ‚D‛          உ           

 )                 )               இ) ஆ             ஈ)          

4)                   IRM                                         

 ) 1100         ஆ) 750         இ) 2200         ஈ) 460         

5)           உ       ஋                ஋  ? 

 ) 10 -15  ) 12-24 இ) 15-20 ஈ) 19-25 

6) உ   உ                 உ                   

 ) 70     110   .     /      ) 80     200   .     /     

இ)100     150   .     /     ஈ) 200     250   .     /     

7)        ஋   ஋                                  

 )        ) ஋     இ)                ஈ)                

8)                                                 

 )        )                 இ)         உ     ஈ)                
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9)             உ        

 )          )                 இ)           ஈ)               

10) ஋                       உ                  

 )       )         இ)       ஈ)      

11)                  ஌            

 )               )               இ)               ஈ)            
       

12) ஋                  

 )          ) இ    ஏ   இ    இ)               ஈ)    உ      

13)                  ஋. .   (ATP)         இ     இ   

 )          இ    )                இ)          ஈ) ஆ    இ     

14)                                                    

 ) இ      )                இ)                ஈ)                     

15)                           உ                       

 )                         )                       இ)                   
ஈ) ஋       

16)     உ                           

 ) 1-2.2   2  ) 2.2 – 33   2 இ) 1 – 2   2 ஈ) 0.5 – 1.5   2 

17)      ஋   ஋                   

 )               ஆ)                இ)              ஈ)             

18)          ஋    

 )                  ஆ)                   இ)       உ                 ஈ) 
                 

19)                 உ            

 )              )          இ)          ஈ)          

20)             ஊ                       உ      

 )        )               இ)          ஈ)             

21)         (Reg Weed)          எ      ஌              

 ) எ            )                       இ)            ஈ) ஋             

22) இ                   

 ) 0.02       /100       ) 0.06       /100      இ) 0.08       /100        ஈ) 0.01       /100       

23)        உ       இ   

 ) இ     ஆ)       இ)                 ஈ)          
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24)                                   ATP            ஋       

 )       ) இ    இ)     ஈ)      

25)                                   உ               

 )            ஆ) உ          இ) உ                    ஈ)           
            

26)                     இ                  

 ) 20- 25 %  ) 25 – 30 % இ) 30 -35 % ஈ) 35 – 40 % 

27)                                            

 ) 25   .   Hg  ) 50   .   Hg இ) 75   .   Hg ஈ) 80   .   Hg 

28)                         உ                     

 ) 5        ) 17       இ) 21       ஈ) 20       

29)    ,        ,       ,                        உ         இ   

 )           )               இ)                ஈ)                  
    

30)                                        

 ) 170        ) 168.5       இ) 186       ஈ) 162.5       

31)        இ      ஋                                            

 ) 10-15      ஆ) 40 -50      இ) 35-40      ஈ) 20-25      

32)                ஌                     இ               

 ) இ                    ) இ                   இ) இ       ஈ)                 

33) ஋                     ஋                 

 )                   ஆ)         இ)          ஌            ஈ)             
         

34) ICMR-                 ஏ  இ                          ? 

 ) 100   /     ) 100   /      உ   ஋   இ) 1   /      உ   ஋  /    ஈ) 1   /    

35)          ஋                                        இ               

 )          ஆ)               இ)          ஈ)                

36)         ,                                

 )        )          இ)       ஈ)            

37)                        ஋                         ? 

 )                 )               இ)                 ஈ)               

38)         – A-                   

 ) ஋            ) இ     உ      இ)         உ     ஈ)            
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39)                    உ            

 ) 1000 – 1500   .    ) 1000 – 1700   .   இ) 1000- 1800   .   ஈ) 1000 -1900   .   

40) இ             HCI                               ? 

 )         )       இ)               ஈ)        

41)                                                      உ          

 )        ) ஋      இ)        ஈ)        

42)         – D-                              உ           

 )          )                இ) ஆ      ஆ       ஈ)        

43)              ஋                               ? 

 )                      )           இ)                  ஈ) ஋    

44)                    ஋    ஏ  

 )                 )           இ)                ஈ)                  

45)        ஋                                 ? 

 )               )              இ)        ஈ)       இ          

46)              ஋               ? 

 )     உ              )     இ          இ)                    ஈ) 
                            

47)        இ            இ     உ                         ஌      

 )            ஆ)         இ) ஋       ஈ)                   

48)                      ஋                    ? 

 )           )         இ)            ஈ)          

49) இ                                        

 ) இ                  ஆ) இ      ஋      இ) உ            ஈ) இ         

50)                       

 )        ஆ)                 இ)           ஈ)          

51)                         ஋             ? 

 ) இ       )        இ)           ஈ)          

52)                               FSH              ? 

 )              )                        இ)            உ        
      ஈ)                                   

53)             உ        

 )        )           இ)            ஈ)             
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54)                          உ                               

 )              ) இ.  .   (ECC) இ) இ.இ.   (EEC) ஈ)   . .             

55)                          

 ) 2%  ) 2.5% இ) 2.7% ஈ) 2.87% 

56)                   உ            உ    

 )        )      இ)          ஈ)       

57)                                      எ           .                

 )               ஆ)               இ)                 ஈ)          
          

58)                           

 ) ஋        ஆ)               இ)              ஈ)         

59)                                   

 )             )       இ)                       ஈ)               
ஆ           

60) இ     உ                        

 )         A  )         B12 இ)         D ஈ)         K     

61)              ஊ        ஌          

 ) E  ) D இ) B1 ஈ) B2 

62)         A        ஌          

 )                 )        இ)          ஈ)         

63)                      ஌          

 ) இ           )       இ)         ஈ)          

64)    உ                                    

 ) இ     )        இ)        ஈ)        

65) இ   இ                           

 )        ,         )       ,       இ)           ,         ஈ) இ   , 
       

66) _______________     எ           ஋                

 )         A ஆ)         D இ)         K ஈ)         A      K 

67)           ஋                          

 )         )       இ)       ஈ)                    

68)                                      

 )         )        இ)             ஈ) ஋      
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69)                                       உ          

 )        ஋            ஆ)             இ)              ஈ)       
      

70)        ஌                     

 ) ஋               )               இ)                       ஈ) 
             

71)                                                                 

 )     (Gout)  )                இ)       ஈ)                

72)                           ஋                உ                  

 )              ஆ)            இ)             ஈ)              

73)                 இ                          

 )                 )                                   இ)               
ஈ)           

74)                     உ        

 )         ஆ)      இ)        ஈ)        

75)                            உ                         

 )              )           இ)            ஈ)           

76)                 உ             ஋                  

 ) 13                ) 16               இ) 18               ஈ) 21   
            

77)                                                       

 ) ஍            )            இ)               ஈ       

78)                                                                 
     

 ) ECG ஆ) EEG இ) CT      ஈ) MRI      

79)           இ                         இ           

 )                )               இ)      ஈ)         

80)                                  

 )        )              இ) இ      ஈ)             

81)                                      

 ) இ    ஆ)        இ)         ஈ)        

82) இ                   

 )             ஆ)             இ)            ஈ)                       

83)                                  

 ) 20-30           ) 2        இ) 3-4        ஈ) 120       
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84) C-18                                 

 )             )          இ)         ஈ) ஈ         

85)                             

 )              ஆ) ஈ        இ) FSH ஈ) L.H 

86)                                          

 ) ஈ        ஆ)              இ)             ஈ)          

87)                                    

 ) ஈ        ஆ)              இ) L.H ஈ) F.S.H 

    – 2          

1)                                                  ? 

 ) இ            )             இ)           ஈ)        

2)                உ                           

 )           உ         )                             உ        இ) 
                                 ஈ)ஊ          உ        

3)                                                    ஋             

 )                                              உ          ஋       

 )        உ                       

இ)                           உ   உ     

ஈ)      உ                      ஆ    

4)          எ   எ                                   இ     
              

 )                ஆ)                இ)               ஈ) 
                 

5)          ( )        உ                   

 )                   ஆ) ஆ          இ)             ஈ)                 

6)     உ                      எ         உ           ஋ ? 

 ) ஆ                   )             இ)       ஈ)          

7)                    இ                           ஋           

 )                ) இ                  இ)                    ஈ)         
உ      

8)      உ       ஋                         ? 

 ) உ                ஆ) உ          இ)              ஈ)          

9)     உ                              ஋ ? 

 )               ) உ        இ)       ஈ)        
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10)                                                         

 )               )           இ) இ         ஈ) ஌          

11) ஋              ஋               ஌                 

 )         )       இ)       ஈ)         ஋        

12)     ஋       , ஋                     

 )               இ         )                             இ) 
                                          ஈ)                           

13)                                எ            , இ                    

 )               ஆ)        இ)              ஈ)              

14)            ஋                     ஌        ? 

 )               ஆ) ஋              இ)                   ஈ)          
          

15)                  ஋                                         
         

 ) 32oC ஆ) 36oC  இ) 30oC ஈ) 34oC 

16) உ           ஋                         , ஊ                              
இ                   

 )                      )                    இ)                     
      ஈ)     உ         

17)          ‚            ‛              உ          

 )           )            இ)       ஈ)                  

18)      உ         ஋       ஋          

 )           ஆ) இ          இ)      ஈ)         

19)                                                                      
           ஋                  ? 

 )         ஋          )                 இ)       ஈ)           

20)                                        

 )           ஆ)             இ) இ           ஈ)        

21)                  உ    

 ) ஋              ஆ)               இ)                    ஈ)        
         

22) HIV          ஌            

 ) இ            )              இ)                     ஈ)         

23)           ஌                  

 ) ஋               )       இ)          இ             ஈ)               

 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et



94 
 

24) ஋                            

 )            )           B இ) TMV ஈ) SV-15 

25)                              ஋       

 ) 1-2        )                   இ) 3-4       ஈ)                   

26)         ஋                 உ        

 )                       ஆ)                       இ) ஋              ஈ) 
                  

27)                     ஋                 

 )                  ) ஋           இ)                   ஈ)               

28) ஋ .஍.             உ                  

 )                 ) ஋            இ)                 ஈ) ஈ           

29)                   ஌     இ                                

 )        )       இ) ஆ       ஈ)        

30)                             ஋ ? 

 )           ஆ)                இ) TMV                  ஈ)               

31)                   ஋    எ   

 )          )      இ)        ஈ)               

32)                          ஋                 

 ) இ         )       இ)              ஈ)           

33) இ            உ                  

 )               ஆ)           இ)         ஈ)                

34)              இ                       

 )             ஆ)            இ)          ஈ)         

    – 3                  

1)                                        ஋  ? 

 )          )      இ) எ        ஈ)        

2)               ஋                     

 ) உ              ) உ           இ)                  ஈ) இ           

3)             ஋        -஋         

 ) இ          ஆ)          இ)         ஈ)      

4)     உ         ஋       ஋         

 )          ஆ) இ          இ)      ஈ)         
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5)                                           

 )                                )                   ஈ           

இ)                ஈ            ஈ) ஈ                             

6)                        

 ) ஋                ஆ)            இ) இ                ஈ) ஌   இ    

7)                            

 )                )                  இ)           ஈ) இ               
        

8) ஋             எ                               உ                  

 )              )             இ) ஆ           ஈ) ஍          

9) MHC                 ஋                 உ    

 ) எ    ) இ    இ)      ஈ) ஆ  

10)                      இ                                ஋ ? 

 ) ஋     )                இ)         ஈ)       

11) ஋                எ                  

 ) IgG  ) IgA இ) IgM ஈ) IgE 

12) SCID                

 )                           )                        இ)        
       ஈ) ஋          இ    

13) ஋                   

 )          )      இ)             ஈ) TMV 

14)                           

 ) 17            ஆ) 12            இ) 5        ஈ) 30            

15) இ                H                 ஋   

 ) இ                   ஆ) இ                இ          இ) இ          
                  ஈ)                இ         

16) இ                               

 )            ஆ)               இ)                 ஈ)             

17)                                      

 )                     ) இ                   இ)         இ             ஈ) 
                 

18)                     உ    எ             

 )              )             இ) ஍          ஈ)             
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19) எ            இ           இ             உ    எ   இ     
             

 )               )              இ) ஆ            ஈ) ஍           

20) உ    எ      ஏ         உ         ஏ        உ                       

 )               ) ஍           இ)              ஈ)             

21)                      இ    ஏ  ஋          

 ) ஍            )              இ)              ஈ) ஆ            

22)      உ                             ஋       ஌      

 ) 600  ) 700 இ) 800 ஈ) 900 

23)                     இ   

 )              ) ஋         இ)         ஈ)        

24)    இ                         உ     

 )         )       இ)                    ஈ)                   

25)                                                     

 )              )         இ)              ஈ) இ               

26)                                         இ                 

 )                T        ) B                              இ)              ஈ) 
            

27) இ                T                        

 ) ஋          )        இ)             ஈ)            

28)                                                              
           

 )         )       இ)           ஈ) ஋        

29) ஋                                                               

 ) T               ஆ) B              இ)                 ஈ)             

30) இ   ஌      உ                                              
           

 )           ) ஋       இ)        ஈ) T               

31)                 உ                      இ   உ         

 )                     ) இ                                இ)        
       ஈ)                    

32)                       இ           ஋        ஋              இ      
            

 )              ) ஋            இ)              ஈ) இ            

33)                     உ           இ                            

 )               ஆ)             இ)              ஈ)             
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34)              இ   உ            

 )               )       இ)        ஈ) ஋         

35)                                   இ                   

 )                )               இ) T              ஈ) B               

36)        99%              இ                      

 )               )        இ)          ஈ)              

37)                 உ    

 )              )      இ)      ஈ)         

38)          இ                     இ          

 )        )        இ) ஋        ஈ)           

39) எ         உ           

 ) ஆ      )      இ)     ஈ)        

40)          – -        இ          உ        

 )                ) உ          இ)              ஈ)                  

41)                                 உ    இ       ஋         

 )              ) ஍          இ)             ஈ)             

    – 4              

1) ஋                                                       

 ) TMV  )     இ) ஋               ஈ)                   

2) DNA    இ    இ     (        ) உ    ஋            

 ) H.G          )       இ) T.H       ஈ)                 

3)        ஋                            உ      

 ) உ                     )               இ)                 ஈ) ஏ         
      

4)        ஋                                      ? 

  ) 300          ) 300        இ) ஌       400 ஈ) ஌       100 

5)            (          ) இ          ஋     ஌        ? 

 ) உ                உ         )                  உ        

இ)                      ஈ)                         

6)                    

 )         இ       )         இ      இ)         இ         ஈ) 
          இ      

7)         உ                        ஏ           ஌          

 )                   )           இ) SCID ஈ)               
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8) இ          ஋     

 )                   ஆ)                                இ) இ       
                       ஈ) ஋                   

9)               4      6      6 (            )                      ஋    
                  . 

 )  A ஆ) B இ) C ஈ) D 

10) ஋                     ஋         

 )             )      இ)     உ    ஈ)               

11)                ‘Super bug’ ஋            உ      

 )            )        இ)       ஈ)                               
          

12)                                

 )              ஆ)                           இ)                       ஈ) 
உ           இ           

13)                   ஋           உ                            

 )    உ           )                     இ) DNA            ஈ)           
              

14)                                             உ                       ? 

 ) HbSHBS ஆ) HbAHbS இ) HbAHBA ஈ) HbHb 

15)                       6     12     ஋                         உ    

 ) D ஆ) C இ) A ஈ) B 

16)                        ஋                          ? 

 )                 )               இ)                  ஈ)             

17)                ,      ஋                                      
உ            

 ) உ                     )                              இ) 
                            ஈ) உ                     

18) ‘Y’                              

 )        A  )        D இ)        C ஈ)        G 

19) இ  ஏ  உ                                                 இ    
                         

 )                   ஆ) ஋                இ) ஋            ஈ) ஋       
           

20)                     ஋                             ? 

 )               ) இ             இ)               ஈ)                

21)               ஋                                                    

 )                   )             இ)             ஈ)            
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22) X             (            )                           ஋             
         

 )        C  )        B இ)        A ஈ)        D 

23)                     ஋                  

 ) BLAST  ) HGP இ) SCID ஈ) DOPA 

24) இ                                                               இ    

 ) ஌          )         இ)          ஈ)           

25)                                            ஋       

 )                ஆ)                இ)          ஈ)         

26)               __________       இ                    

 ) 3,000 ஆ) 30,000 இ) 2,000 ஈ) 20,000 

27) இ            DNA               DNA                

 ) RNA  ) DNA இ) mRNA ஈ) cRNA 

28)                                      ஋                             
         

 )                ) இ          இ) DNA      ஈ)          

29) இ                                          

 ) A ஆ) C இ) B ஈ) D 

30) இ                                      

 )         ஋                      )                இ)          ஈ) 
                

    – 6         உ      

1)                           ஋       

 ) 29 இ      ) 30 இ     இ) 26 இ     ஈ) 20 இ     

2)     உ         ஋  இ    இ                 

 )         ஆ)        இ)        ஈ)           

3)       இ             ஋  ? 

 )        )       இ)               ஈ)        

4)         இ           இ   

 )       ஆ)           இ)         ஈ)         

5)                      ஋   இ       இ             

 )       ஆ)     இ)              ஈ)        

6)                                   உ      ஋ ? 

 )           )           இ)         ஈ) ஋    இ    

7)                                 ஋              உ            

 )               )          இ)           ஈ)         
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8)        எ          உ    இ      இ               

 )      இ        )                        இ)     இ      ஈ)    இ      

9)             இ       ஋                                             

 )       இ    )        இ   இ)     இ   ஈ)       இ   

10)                                            

 )           ஆ) இ                   இ          இ)          ஈ) 
           

11)                                   

 )                            

 )      உ      இ)             ஈ) எ             

12)                                   

 )                 ) ஏ                                இ)            ஈ) 
          

13) இ            ஋                உ         

 )              )                     இ)                      ஈ) 
                 

14)            ஌                       _____                   ? 

 )           )            இ)        ஈ)         

15)                                  ? 

 )                 )                  இ)             ஏ      ஈ)          

16) இ                (WBC)                                      

 )            ஆ)           இ) இ             ஈ)            

17)        உ                  ஋                               
           ? 

 ) 19-20       ஆ) 21-22       இ) 20-25       ஈ) 23-24       

18)                               

 )                ஆ) ஏ                              இ)            ஈ) 
          

19)              ஋     

 )                  )                              இ)          
        ஈ)                     

20) இ                         இ   ஋ ? 

 )          )       இ)       ஈ) ஏ      

21)     உ                                

 )         A      B  )         B1      B6 இ)         C      E ஈ)         
K      E  
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22) இ                                         

 )                  )        இ)           ஈ)        

23)             ஋                              ? 

 )          )         இ)         ஈ)          

24)               இ       ஋                         ? 

 )          )      இ)      ஈ)         

25) எ         ஈ                                                   

 ) PRST ஆ) RST இ) QS ஈ) XYZ 

26)             இ       ஌                                        

 )       இ    )        இ   இ)     இ   ஈ)       இ   

27)                     

 )              )            இ)         ஈ)             

28)                               உ   உ          

 )         )      இ)      ஈ)        

29)                இ       ஋  இ                                      
இ     ? 

 )       )      இ)         ஈ)        . 

30) இ                                            இ        ,     
                            

 )               ஆ)      இ)         ஈ)         

    – 7                

1)                ஋                  

 )               )             இ)         ஈ)                  

2)                                                                         
      ______ 

 )         )         இ)        ஈ)                

3)                                                 

 ) உ                                   )                          இ) 
                                 ஈ) ஋             

4)                             

 )                     ஆ)                        இ)                 
                     ஈ)              

5)                 ஋                             

 )           ஆ)   .஋ .        இ)             ஈ)              
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6)                              

 )             ) உ               இ)                      ஈ)              
        

7)         உ      இ     ஏ       எ                        இ         
             

 ) ஏ               )                   இ)        இ     ஈ)          
இ     

8)                       ஋  உ          ,                           
        

 )                 )           இ) இ                ஈ) உ         

9)                      ஋    

 )           இ          )                  இ) இ           ஈ)             
        

10)       ,                                        

 ) உ                                   

ஆ)                        

இ)                                       

ஈ)          ,                          

11)                            

 )             ) உ              இ)                      ஈ)              
        

12)                                   

 )          ஆ)              இ)                        ஈ) இ          

13)              எ        ஋          

 )             ) SCID இ)                இ          ஈ)               

14) 1890-                                                                
            

 )          )         இ) ஆ           ஈ)        

Njh;tpy; mjpf kjpg;ngz; ngw tho;j;Jf;fSld; 

SAKTHI PUBLISHING HOUSE 
1-C - Jear Street, (Next Solaiyappan St), 
Old Washermen Pet, 
Chennai - 21. 
Phone : 04425967807, 25966778 

= uhkn[ak; fy;tp kw;Wk; r%f mwf;fl;lis> 

nul;ilahsk;> gakwpahNde;jy; mQ;ry;> 

kzNky;Fb jhYfh> 

GJf;Nfhl;il khtl;lk; - 614618. 

www.Padasalai.Net                                              www.TrbTnpsc.com

http://www.trbtnpsc.com/2013/07/latest-12th-study-materials-2013.html

www.Pa
da

sa
lai

.N
et


