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1.1 Rw;whly; Njhw;wg;ghLfis

EZfpaha;tjw;fhf tpQ;Qhd

Kiwiag; gad;gLj;Jthu;.

1.2 Ez;zpa nghUs;fis

mtjhdpg;gjw;fhf EZf;Ff;

fhl;biag; gad;gLj;Jthu;.

1.3 Ez;zq;fpfs; gad;gLj;jg;

gLk; re;ju;g;gq;fis EZfp

aha;thu;.

² tpQ;Qhd Kiwapd; gbKiwfs;

² mtjhdpj;jy;

² gpur;rpidia ,dq;fhzy;

² fUJNfhsikj;jy;

² fUJNfhisr;Nrhjpj;jy;

² KbTfis Nkw;nfhs;sy;

² tpQ;Qhd ntspg;ghLfs;

² RaNjhw;wg;gpwg;Gthjj;ij Kwpabj;jy;

² ngd;rpypidf;fz;Lgpbj;jy;

² xspEZf;Ff;fhl;biag; gad;gLj;Jjy;

² xspEZf;Ff;fhl;bapd; gFjpfs;

² xspEZf;Ff;fhl;biar; rupahfg;

gad;gLj;Jjy;

² Ez;zq;fpj;njhopw;ghl;bd; gad;ghLfs;

² $l;nlU cw;gj;jp

² Jk;Gf;ifj;njhopy;

² ghy; rhu;e;j czTg;nghUs; cw;gj;jp

² tpdhfpup cw;gj;jp

² ePu;g;gPld tf;rpd; cw;gj;jp> Ez;Zapu;nfhy;yp

cw;gj;jp

² Ez;zq;fpfs; ghjfkhf mikAk; re;ju;g;gq;fs;

² Neha;fis Vw;gLj;Jjy;

² czitg; gOjilar; nra;jy;

 1. tpQ;Qhdp Nghd;W

Rw;whliy

mtjhdpg;ghu;.

9Me; juk; - tpQ;Qhdk; - ghlj;jpl;lk;9Me; juk; - tpQ;Qhdk; - ghlj;jpl;lk;9Me; juk; - tpQ;Qhdk; - ghlj;jpl;lk;9Me; juk; - tpQ;Qhdk; - ghlj;jpl;lk;9Me; juk; - tpQ;Qhdk; - ghlj;jpl;lk;
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² fdkhd cgfuzq;fs;

² msTrhb

² Kfit

² mstpAk; FohapAk;

² FLit

² jpzpit/epiwia msf;Fk; cgfuzq;fs;

² Kr;rl;lj;juhR (Triple beam balance)
² ,urhadj;juhR

² tpw;wuhR

² kpd;id msf;Fk; cgfuzq;fs;

² mk;gpau; khdp

² Nthy;w;W khdp

² gd;khdp (ky;bkPw;wu;)

² Vida Ma;T$l cgfuzq;fs;

² Nrhjidf;Foha;> nfhjp Foha;> vup Foha;

² Nrhjidf;Fohag;;gpb

² Gdy;

² Ks;spg;Gdy;

² fbfhuf;fz;zhb

² ngw;wppf;fpz;zk;

² tOf;fpAk; %bj;Jz;Lk;

² jhop

² mlu;j;jpf;Fg;gp

² gd;rd;RluLg;G

² kJrhutpsf;F

² Kf;fhyp

² cuYk; cyf;ifAk;

1.4 Njitf;Nfw;g nghUj;jkhd

Ma;T$l cgfuzq;fisg;

gad;gLj;Jthu;.
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2.1 Qhapw;Wj;njhFjp njhlu;ghd

gy;NtW mgpg;gpuhaq;fs;

tpUj;jpaile;j tpjj;ij

Nehf;Fthu;.

2.2 cLj;njhFjpfs; njhlu;ghf

EZfpaha;thu;.

2.3 mfpyj;jpd; jd;ik njhlu;

ghd jfty;fis Nehf;F

thu;.

² fOT Nghj;jy;

² jf;ifJisg;ghd;

² tbjhs;

² ,Lf;fp> rhtzk;> fj;jupr;rhtzk;

² gz;ila fUj;J

² GtpikakhjpupAU

² Gjpa fUj;J

² #upaikakhjpupAU

² cLf;Nfhyq;fis ,dq;fhzy;

² Xiutl;lk; (,uhrpr;rf;fuk;)

² Vida cLf;Nfhyq;fs;

² ngUq;fub> rpW fub

² njd; rpYit

² Xuhad;

² fhu;j;jpif

² cLf;Nfhyq;fspd; gad;fs;

² cLf;fs;> nts;SLj;njhFjpfspd; ,Ug;G

² cLf;fspd; gpwg;Gk; KbTk;

² mfpyj;jpd; njhlf;fKk; tpupifAk;

 2.0 GtpapdJk; ntspap

dJk; jd;ikia

,dq;fhz;gjw;

fhfj; Njbaha;thu;.

120

120

120
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² vz;zpf;fzpaq;fs;

² J}uk;> Neuk;> fjp

² fhtpf;fzpaq;fs;

² ,lg;ngau;r;rp> Ntfk;> Mu;KLfy;> mku;KLfy;

² rPuhd fjpapy;/ Ntfj;jpy; epfOk; ,af;fk; njhlu;ghd

vspikahd fzpj;jy;fs;

² gy;NtW Ntiyj;jyq;fspd; Ntiyia vspJ

gLj;jpf; nfhs;Sk; cj;jpfs;

² fl;ll epu;khz Ntiyj;jyk;

² thfdk; gOJghu;j;jy; Ntiyj;jyk;

² tptrha Ntiyj;jyq;fs;

² Kjd;ikahd rf;jp tsq;fs;

² gz;gLj;jhvz;nza;

² epyf;fup

² ,aw;if thA

² fUr;rf;jp

² capu;j;jpzpT

² fhw;W

² ePupd; mOj;jrf;jp

² Qhapw;Wr;rf;jp

² Kjd;ikahd rf;jp tsq;fspd; rPuw;w guk;gy;

3.1 vz;zpf; fzpaq;fs;> fhtpf;

fzpaq;fisf; nfhz;L Neu;

Nfhl;L ,af;fj;ij

tpsf;Fthu;.

3.2 gy;NtW Ntiyj;jyq;fspd;

NjitfSf;Fg; nghUj;j

khd nghwpKiw cj;jp

fis EZfpaha;thu;.

3.3 g+Nfhs uPjpapy; ,Uf;Fk;

rf;jp tsq;fspd; juj;ijAk;

msitAk; Njbaha;thu;.

120

120

 3.0 rf;jp> Ntiy> tpir

Mfpatw;Wld;

njhlu;Gila Nfhl;

ghLfs; > rpj;jhu;j;

jq;fisg; gaDWjp

Aila tifapy;

gd;gLj;Jthu;.

120

Ntfk; =
,lg;ngau;r;rp

Neuk;
²   fjp =

J}uk;

Neuk;
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² Jizr;rf;jp tsq;fs;

² kpd;

² mjpntg;g nfhjpePuhtp

² ntg;gk;

² Kjd;ikr; rf;jp tsq;fis Jizr;rf;jp

tsq;fshf khw;Wjy;

² ePupd; mOj;jrf;jpiaf;nfhz;L kpd;

² gz;gLj;jhvz;nza;iaf;nfhz;L kpd;

² epyf;fupiaf;nfhz;L kpd;

² tpwiff;nfhz;L ntg;gk;

² khw;Wtjd; mtrpak;

² khw;Wtjd; tpisthf epfOk; rf;jp tPz;tpuak;

² khw;Wr;rf;jp tsq;fs;

² capupay; Bry;

² kJrhuk; (vjNdhy;/nkjNdhy;)
² capu;j;jpzpT

² capu;thA

² Qhapw;Wf;fyk;

² rKj;jpu ntg;gr; rf;jp khw;wk;

(OTEC  - Ocean Thermal Energy Conversion)
² rKj;jpu tw;Wg;ngUf;F

² Qhapw;Wr;rf;jp

² vupnghUl;fyk;

² Ijurd;

² nkNjd;

3.4 rf;jp neUf;fbf;fhd jPu;thf

khw;Wr;rf;jp tsg;gad;ghL

njhlu;ghfj; Njbaha;thu;.

120
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120

² ,r;rf;jp tsq;fspd; tpQ;QhdG+u;t mbg;gil

² ,Uf;Fk; rf;jp tsq;fSf;Fg; gpujpaPlhf ,r;rf;jp

tsq;fisg; gad;gLj;jj;jf;f tpjk;

² ,r;rf;jp tsq;fisg; gad;gLj;Jtjd;

mD$yq;fSk; gpujp$yq;fSk;

² ngsjpf khw;wq;fSf;Fk; ,urhad

khw;wq;fSf;Fk; ,ilapyhd NtWghLfs;

² ,urhadj; jhf;fk; epfo;e;jikf;fhd Mjhuq;fs;

² ntg;gepiy khw;wk; (ntg;gg; gupkhw;wk;)

² epwkhw;wk;

² tPo;gbT Njhd;Wjy;

² xyp/xsp ntspg;gly;
² thA ntspNawy;

² jpzpTf;fhg;Gtpjp

² jpzpTf;fhg;Gtpjpia cWjpg;gLj;Jk; gupNrhjidfs;

² Nlhy;udpd; mZf;nfhs;if

² mZ njhlu;ghd Gjpa fz;Lgpbg;Gf;fs;

² cg mZj;Jzpf;iffs;

(,yj;jpud;> epA+j;jpud;> GNuhj;jd;)

² mZtpd; fU khjpupAU

(Nuclear mode of the atom)

4.1 ,urhadj;jhf;fk; epfo;e;jik

ia Mjhuq;fhl;b tpsf;F

thu;.

4.2 mZf;fspd; elj;ij njhlu;

ghf EZfpaha;thu;.

120

120

120
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4.0

rlg;nghUspd;

,ay;Gfs;> ,ilj;

jhf;fq;fs;> gad;ghL

vd;gitgw;wp EZfp

aha;thu;.
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4.3 %yfq;fSf;fhd ,urhadf;

FwpaPLfisg; gad;gLj;J

thu;.

4.4 cNyhfq;fSk;

my;YNyhfq;fSk;> tsp> ePu;>

mkpyq;fs;> %yq;fs; Mfpa

tw;Wld; fhl;Lk; jhf;fq;

fisj; Njbaha;thu;.

4.5 fyg;GNyhfq;fs; mtw;wpd;

gpuNahfq;fs; Mfpad gw;wp
EZfpaha;thu;.

4.6 cztpy; mlq;fpAs;s

Nghrizf; $Wfis ,dq;

fhz;gjw;fhf vspikahd

Nrhjidfis elj;Jthu;.

² ,urhadtpaypy; FwpaPLfspd; gad;ghL

² %yfq;fspd; FwpaPLfs;

² tpUj;jp ( Development)
² ru;tNjr Fwptof;Ffs;

² gpuNahfq;fs;

² jfdk;

² ePUld; GupAk; jhf;fq;fs;

² mkpyq;fSld; GupAk; jhf;fq;fs;

² %yq;fSld; GupAk; jhf;fq;fs;

(Mg, Fe, C, S  Nghd;w cjhuzq;fs; khj;jpuk;)

² gutyhfg; gad;gLj;jg;gLk; fyg;GNyhfq;fs;

² ,ay;Gfs;

² gpuNahfq;fs;

² gpujhd Nghrizf;$W tiffs;

² fhNghitjNuw;W

² Gujk;

² ,ypg;gpl;L

² gpujhd Nghrizf;$W tiffis ,dq;fhz;gjw;

fhd Nrhjidfs;

² mabd; Nrhjid

² ngdbf;w; Nrhjid

² iga+Nuww; Nrhjid

² #lhd; III Nrhjid
² xspfrpnea;g;nghl;Lr; Nrhjid

120

120

120

120
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4.7 nghUj;jkhf Efu;Tg; nghUs;

fisj; njupT nra;tjw;fhf

ju epu;zak;> juk; Mfpad

njhlu;ghd epajpfisg; gad;

gLj;Jthu;.

4.8 Nru;;f;ifg; nghUs;fspd;

   (Composite material) ,ay;G
fisAk; gpuNahfq;fis

Ak; EZfpaha;thu;.

4.9 gy;gFjpaq;fspd; ,ay;Gfis

Ak; gad;;fisAk; EZfp

aha;thu;.

4.10 NjitfSf;Fg; nghUj;j

 khd tifapy; fiury;fs;

 jahupg;ghu;.

² ju epUzak; SLS/ISO
² cw;gj;jpj; jpfjp> fhyhtjpj;jpfjp

² mlq;fpAs;s gjhu;j;jq;fs;

² NkYiwapd; / nghjpapd; jd;ik
² nkhj;j epiw> Njwpa epiw

² Efu;Nthu; Neaj;jd;ik> #oy; Neaj;jd;ik

² ,aw;ifahd Nru;f;ifg; nghUs;fSk; nraw;ifahd

Nru;f;ifg; nghUs;fSk;

² fl;likg;Gg;gb Nru;f;ifg; nghUs;fs;

² Jzpf;iffs; %yk; cWjp ngw;wit

² ehu;fs; %yk; cWjp ngw;wit

² gil gilahf mike;jit

² Nru;f;ifg; nghUs;fspd; gad;;fs;

² xU gFjpak;> gy;gFjpak;

² ,aw;ifahd gy;gFjpaq;fs;> nraw;ifahd

gy;gFjpaq;fs;

² gy;gFjpaq;fspd; gad;fs;

² nraw;ifg; gy;gFjpaq;fspd; gad;fs;

rhu;e;j gpur;rpidfSk; mtw;Wf;fhd jPu;TfSk;

² fyitfs;

² fiury;fs;

² fiuad;fs;> fiug;ghd;fs;> fiury;fs;

² epuk;gpa fiury;fs;> epuk;ghj fiury;fs;

² fiu jputq;fisj; njupTnra;Jnfhs;sy;

120

120

120

120
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4.11 kpd;idg; gpwg;gpg;gjw;fhf

 Kiwfisf; fz;lwptjw;

 fhd gupNrhjidfis

 elj;Jthu;.

4.12 eNdh njhopEl;gj;jpd;

 gad;fs; njhlu;ghf

 EZfpaha;thu;.

5.1 G+f;fspd; cUttpaw; gy;

tifikia ,dq;fhz;gjw;

fhd Njlypy; <LgLthu;.

² fyq;fspd; fl;likg;Gk; njhopw;ghLk;

² vspa fyk;

² cyu; fyk;

² <a-mkpy Nrkpg;Gf;fyq;fs;

² kpd; gpwg;ghf;fp

² irf;fps; ijdNkh

² #upa fyk;

² eNdh njhopEl;g vz;zf;fU

² ,aw;ifahd eNdh njhFjpfs;

² nraw;ifahd eNdh njhFjpfs;

² eNdh njhopEl;gj;jpd; gad;fs;

² itj;jpaj; Jiwapy;

² rf;jp cw;gj;jpj; Jiwapy;

² Efu;Tg; nghUs; cw;gj;jpapy;

² eNdh njhopEl;gk; fhuzkhf Vw;glj;jf;f

gpujp$ykhd tpisTfs;

² g+f;fspd; gFjpfs;

² fhk;G> Ve;jp> my;yp> Gy;yp> Mzfk;> ngz;zfk;

² ntt;NtW G+f;fspd; gFjpfspd; mikT

² g+f;fspd; rkr;rPu;j;jd;ik

² Miur;rkr;rPu;

² ,Ugf;fr;rkr;rPu;

² rkr;rPuw;w jd;ik

120

120

120
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5.0  jhtug; gy;tif

   ikia EZfp

aha;thu;.
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² G+nthd;wpid tptupg;gjw;fhfg; gad;gLj;jg;gLk;

mk;rq;fs;

² KOg;G+> ghjpg;G+

² g+ tpsf;fg;glk;

² g+r;#j;jpuk;

² Edptsu; G+e;Jzu;fspd; mikT

² jdp Edptsu; G+e;Jzu;> fhk;gpyp> klyp>

kl;lr;rpfup> jiyAU> Filg;g+e;Jzu;

² Edptsuhg; G+e;Jzu;fspd; mikT

² jdp Edptsuhg; g+e;Jzu;> ,izf;fpisAs;s

Edptsuhg; G+e;Jzu;> ej;ijAU Edptsuhg;

G+e;Jzu;> NjSU Edptsuhg; G+e;Jzu;

² goq;fspd; tiffs;

² jdpg;gok;

² cyu; gok;

² rijg;gok;

² jpus;gok;

² $l;Lg;gok;

² goq;fSk; tpj;Jf;fSk; guk;Gk; gpujhdkhd Kiwfs;

² fhw;wpdhy;

² ePupdhy;

² tpyq;Ffspdhy;

² mjpu;e;J ntbf;Fk; nghwpKiwapdhy;

² ,k;Kiwfspy; guk;Gtjw;fhf tpj;Jf;fSk; goq;fSk;

fhl;Lk; tpNrl ,irthf;fk;

5.3 tpQ;Qhd Fwp tof;Ffisf;

nfhz;L g+f;fspd; mikit

Muha;thu;.

5.2 G+e;Jzu;f;Nfhyq;fisj;

Njbaha;thu;.

5.4 tpQ;Qhd tiutpyf;fzq;

fisg; gad;gLj;jp goq;f

spd; mikg;ig tpsf;Fthu;.

5.5 jhtuq;fspd; tpupthd

guk;gYf;fhf goq;fSk;

tpj;Jf;fSk; fhl;Lk;

,irthf;fq;fisj; Njb

aha;thu;.
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epkplk;epkplk;epkplk;epkplk;epkplk;

1 1

²  xuhz;Lj;jhtuk;

²  <uhz;Lj;jhtuk;

² gy;yhz;Lj;jhtuk;

² mj;jhtuq;fspd; gad;ghL

² xspj;njwpg;G

² xspj;njwpg;G tpjpfs;

² jsthbnahd;wpd; kPJ gLk; xspf;fw;iwapd;

njwpg;G

² xspj;njwpg;gpd; tpe;ij

² xsp KwpT

² xspf; fw;iwnahd;W fz;zhbf;Fw;wpnahd;wp

D}lhf Kwptiljy;

² mlu;e;j ClfKk; mUk; ClfKk;

(Dence and rare medium)
² xspj;njwpg;G gad;gLj;jg;gLk; re;ju;g;gq;fs;

² vspa EZf;Ff;fhl;b

² fz; tpy;iy

² %f;Ff;fz;zhb

² J}ug;ghu;itf;F - FtpT tpy;iy gad;gLk;

² fpl;lg;;ghu;itf;F - FopT tpy;iy gad;gLk;

² xsp Kwptpd; tpe;ij

² xypapd; elj;ij

² xypj;njwpg;G

² vjpnuhyp

² kwpj;njwpT (njwpg;nghyp - Reverberation)
² gupT

5.6 MAl;fhyg;gb jhtug;

gy;tifikiamd;whlj;

Njitfisg; G+u;j;jp nra;ag;

gad;gLj;Jthu;.

6.1 xspapd; elj;ijfisf;

nfhz;L tho;f;ifj; Njit

fis epiwTnra;J

nfhs;sj;jf;f tpjj;ij

EZfpaha;thu;.

6.2 xypapd; elj;ijiaf;

nfhz;L tho;f;ifj; Njit

fis epiwT nra;J

nfhs;sj;jf;f tpjj;ij

EZfpaha;thu;.

6.0 miyfisg;

gpwg;gpj;jy;> CL

flj;jy;> mit

fhl;Lk; ,ay;Gfs;

Mfpatw;iw

tho;f;ifj; Njit

fis epiwT

nra;J nfhs;tjw;

fhfg; gad;gLj;J

thu;.
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epkplk;epkplk;epkplk;epkplk;epkplk;

1 2

² xyp cwpQ;ry;

² ,irAk; ,iur;rYk;

² tpaj;jF ,ay;Gfisf; fhl;Lk; tpyq;Ffs;

² gpsNeupah- Planaria
² kPnfhq; fw;gp\; - Mekong catfish
² gpA+Ngh nfhl;lfik - Bufo kotagamii
² mk;Gj;jiyj; Njiu - Arrowhead toad
² tk;gau; ntsthy; - Vampire bat
² flw; Fjpiu - Sea horse
² ghupa gd;lh - Giant panda
² ijaw; FUtp - Weaver bird

² twl;rp Vw;gLtjw;Fg; gpd;dzpahf mike;j

tpQ;QhdG+u;t fhuzpfs;

² FWfpa fhyf; fhuzpfs;

² ePz;l fhyf; fhuzpfs;

² twl;rp Mgj;J epiyia Kfhikg;gLj;Jtjw;fhd

tpQ;QhdG+u;t mZFKiw

² mdu;j;jj;Jf;F Kd;:

² thdpiy vjpu;T$wy;fs;> Kd; mDgtq;fs;>

mtjhdpg;Gf;fs;

² mdu;j;jj;ij vjpu;Nehf;Fk; NghJ

² ,Uf;Fk; juTfs;> jfty;fis mbg;gilahff;

nfhz;L ,dp Vw;glj;jf;f epiyikfis vjpu;T

$wy;

7.1 tpyq;Fyfpd; tpe;ijkpf;f

jfty;fisj; Njbawpthu;.

8.1 twl;rp njhlu;ghf Vw;glj;jf;f

Mgj;J epiyikfis

,ad;w msTf;Ff; Fiwg;

gjpy; gq;fspg;Gr; nra;thu;.

1207.0 Rw;whlypy;

,Uf;Fk; tpe;ij

fspd; ngWkhdj;

ijj; Njbaha;thu;.

8.0 ,aw;if mdu;j;jq;

fisAk; mit

rhu;e;j Mgj;J

epiyikfisAk;

Kfhik nra;tjw;

fhd Maj;j

epiyikia

ntspg;gLj;Jthu;.
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1 3

1208.2 Rdhkp njhlu;ghf Vw;glj;

jf;f Mgj;J epiyikfis

,ad;w msT Fiwg;gjw;

fhfg; gq;fspg;Gr; nra;thu;.

² capu;r; Nrjj;ijAk; nghUl; Nrjj;ijAk; ,ad;w

msT Fiwg;gjw;fhf vLf;fj;jf;f tpQ;Qhd

G+u;tkhd eltbf;iffs;.

² mdu;j;jj;jpd; gpd;

² Rfhjhug; ghJfhg;G eltbf;ifs;

² Vw;gl;Ls;s Rw;whly; epiyikfisg;

gaDWjpAilathW Kfhik nra;jy;

² Rdhkp Vw;gLtjw;Fg; gpd;dzpahf mike;j

tpQ;QhdG+u;tf; fhuzpfs;

² Rdhkp mdu;j;j epiyikia Kfhik nra;tjw;fhd

tpQ;QhdG+u;t mZFKiw

² mdu;j;jj;Jf;F Kd;

² Rdhkp Mgj;J Kd;dwptpg;G epiya

mwptpj;jy;fs;

² Kd; mDgq;fSk; mtjhdpg;Gf;fSk;

² mdu;j;jj;ij vjpu;Nehf;Fk; NghJ

² ,Uf;Fk; juTfs;> jfty;fis mbg;gilahff;

nfhz;L ,dp Vw;glj;jf;f epiyikfis vjpu;T

$wy;

² capu;r; Nrjj;ijAk; nghUl; Nrjj;ijAk; ,ad;w

msT Fiwg;gjw;fhf vLf;fj;jf;f tpQ;Qhd

G+u;tkhd eltbf;iffs;.

² mdu;j;jj;jpd; gpd;

² Rfhjhug; ghJfhg;G eltbf;ifs;

² Vw;gl;Ls;s Rw;whly; epiyikfisg;

gaDWjpAilathW Kfhik nra;jy;


