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tpQ;Qhd tpQ;Qhd tpQ;Qhd tpQ;Qhd tpQ;Qhd njhopEl;gg; gPlk;njhopEl;gg; gPlk;njhopEl;gg; gPlk;njhopEl;gg; gPlk;njhopEl;gg; gPlk;

Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;Njrpa fy;tp epWtfk;

mr;rfg; gpupTmr;rfg; gpupTmr;rfg; gpupTmr;rfg; gpupTmr;rfg; gpupT

Kfg;Gg; gf;fk;Kfg;Gg; gf;fk;Kfg;Gg; gf;fk;Kfg;Gg; gf;fk;Kfg;Gg; gf;fk;

fpdh Nrh]; ghk;G: mz;lg; Gjpu ,e;jpa tifg; ghk;G jdJ thiyNa tpOq;Fk;

vz;zf;fU. Nehgy; gupR ngw;w nry;ld; yP fpshNrh> ngupjpypUe;J kpfr; rpwpij Nehf;Fk;

fUj;jpdbg;gilapy; mfpyk; gw;wpa vkJ Nehf;fpw;fhd rpe;jid.
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gzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jpgzpg;ghsu; ehafj;jpd; nra;jp

2007k; Mz;by; 6Mk;> 7Mk; juq;fspy; mwpKfk; nra;ag;gl;l Nju;r;rpfis mbg;gilahff;

nfhz;l fw;wy;-fw;gpj;jy; mZFKiw gbg;gbahf mLj;jLj;jhz;Lfspy; 7Mk;> 11Mk; kw;Wk;

8Mk; ju fiyj; jpl;lq;fs; njhlu;ghf gad;gLj;jg;gl;lJ. 2009,y; f.ngh.j cau;ju tFg;Gf;fhfTk;

mt;tZFKiwia tpupTgLj;Jtjw;F Njrpa fy;tp epWtf fiyj; jpl;lk; tFg;Nghu; ntw;wp

fz;Ls;sdu;. vdNt> 12Mk;> 13Mk; juq;fspy; gy;NtW ghlq;fSf;Fk; cupa ghlj;jpl;lq;fspYk;

Mrpupau; mwpTiug;G topfhl;bfspYk; khztuplj;jpy; tpUj;jp nra;ag;gl Ntz;ba Nju;r;rpfs;>

Nju;r;rp kl;lq;fs; vd;gd njhlu;ghf tpupthd jfty;fs; Kd;itf;fg;gl;Ls;sd. ,j;jfty;fs;

jq;fs; ghlk; njhlu;ghf fw;wy;-fw;gpj;jy; re;ju;g;gq;fis tFj;Jf; nfhs;tjw;F MrpupaUf;Fj;

Jizahf mikAk;.

fiyj; jpl;lk; tFg;Nghuhy; fdp\;l ,ilepiy (6-9) rpNu\;l ,ilepiy (10-11) juq;fSf;F

cupa fiyj; jpl;lq;fis jahupg;gjw;fhf ifahz;l mZFKiwapYk; ghu;f;f f.ngh.j

cau;ju ghlq;fSf;fhf Mrpupau; mwpTiug;G topfhl;bfisj; jahupg;gjw;fhf NtWgl;l Xu;

mZFKiw mZrupf;fg;gl;Ls;sJ vd;gijf; Fwpg;gpl tpUk;GfpNwd;. 6> 7> 8> 9> 10> 11Mk;

juq;fspy; ghl tplaq;fisf; fw;gpf;Fk;NghJ gpd;gw;w Ntz;ba fw;wy;-fw;gpj;jy; mZFKiwfs;

njhlu;ghf Mrpupau;fs; Fwpj;j khjpup xd;wpd;ghy; topg;gLj;jg;gl;ldu;.

f.ngh.j cau;ju tFg;GfSf;Fupa ghlj;jpl;lq;fSk; Mrpupau; mwpTiug;G topfhl;bfSk;

Mrpupau;fSf;F jkJ tpUg;gpd;gb nraw;gLtjw;fhd Rje;jpuj;ij caupa kl;lj;jpy;

mDgtpg;gjw;Fk; ,lkspf;Fk; tifapy; jahupf;fg;gl;Ls;sd. me;je;j ghl myFfSf;F my;yJ

ghlj;Jf;F (Lesson) cupa Nju;r;rpiaAk; Nju;r;rp kl;lj;ijAk; tpUj;jp nra;tjw;fhf cj;Njr

fw;wy; KiwfisAk; jhk; tpUk;Gk; KiwfisAk; Mrpupau;fs; gad;gLj;j Ntz;Lk; vd;gNj

,k;kl;lj;jpy; Mrpupau; Clhf vjpu;ghu;f;fg;gLtjhFk;.

jhk; gad;gLj;Jk; fw;gpj;jy; mZFKiwia ntw;wpfukhd tifapy; gpuNahfpj;J khztu;fis

cj;Njr Nju;r;rp> Nju;r;rp kl;lq;fs; vd;gtw;wpd;ghy; ,l;Lr; nry;Yk; gzpia Mrpupau;fs;

FiwNtJk; ,d;wp epiwNtw;Wjy; Ntz;Lk;. f.ngh.j cau;ju guPl;irapd; Kf;fpaj;Jtk;>

mg;guPl;ir njhlu;ghf fy;tpj; Jiwia rhu;e;j rfyUk; fhl;Lk; fuprid Mfpatw;iwf; fUjpw;

nfhz;Nl MrpupaUf;F ,t;thwhd Rje;jpuj;ij toq;f jPu;khdpf;fg;gl;lJ vd;gijAk; ,q;F

Fwpg;gpl tpUk;GfpNwd;.

,e;j Mrpupau; mwpTiug;G topfhl;b Mrpupau;fSf;F ,d;wpaikahj xU ife;E}yhf  mikal;Lk;

vd gpuhu;j;jpf;fpd;Nwd;. vkJ khztu;fspd; gps;isfspd; mwpTf; fz;iz jpwg;gjw;F ,e;j

Mrpupau; mwpTiug;G topfhl;bapy; mlq;fpAs;s jfty;fSk; KiwfSk;> mwpTWj;jy;fSk;

vkJ Mrpupau;fSf;F rupahf topfhl;Lk; vd ngupJk; vjpu;ghu;f;fpd;Nwd;.

Nguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuhNguhrpupau; yhy; ngNuuh

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;
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njupe;jtw;iwg; NgzTk; VyNt jPu;khdpf;fg;gl;ltw;iwf; fw;gpf;fTk;> ePz;lfhykhfg;

gof;fg;gl;ljdhy; ,Ug;gtw;iw kPs;epu;khzk; nra;Ak; Mw;wy; $l vk;kplk; XusTjhd; cs;sJ.

ghlrhiy kl;l fw;wy; - fw;gpj;jy; nranyhOq;fpy; ghupa mstpyhd khw;wj;ij Vw;gLj;jp

ntspahFk; ,t;tpilepiyf; fw;gpj;jy; Gjpa Gj;jhapukhk; Mz;bd; KjyhtJ fiyj;jpl;l

kWrPuikg;G Nkw;$wpa ,ayhikia ntw;wpnfhs;sf; fUkkhw;WtJld; njupe;jtw;iw

newpg;gLj;Jtjw;Fk; Vw;nfdNt jPu;khdpf;fg;gl;lij Muha;tjw;Fk; ehisa tplaj;ijf;

fl;bnaOg;Gk; Mw;wYs;s ehl;Lf;Fg; gaDs;s gpuirfs; FOnthd;iw cUthf;Fk; Nehf;fpy;

mwpKfg;gLj;jg;gLfpd;wJ.

ePq;fs;  6-11 Mk; juq;fspy; ,g;ghlj;ij my;yJ NtnwhU ghlj;ijf; fw;gpf;Fk;

Mrpupanudpd; cau;ju tFg;Gf;fhf vjpu;ghu;f;fg;gLk; fw;wy; - fw;gpj;jy; Kiwfspd; ghy;

,irthf;fk; ngWjy; ,yFthf ,Uf;Fk;. xt;nthU Nju;r;rpfspd; fPOs;s Nju;r;rp kl;lq;fis

,dq;fz;L mtw;iw miltjw;Fg; nghUj;jkhd nraw;ghLfisj; jahu;nra;J nfhs;tJ

,k;kWrPuikg;gpy; Kf;fpaj;Jtk; ngWfpwJ. fw;wy; - fw;gpj;jy; nranyhOq;fpy; Mrpupau; ,Jtiu

fhyKk; ntspf; nfhz;L te;j Kiwfs; epfo;fhyj;Jf;Fg; nghUe;Jtjhf ,y;iynad;Wk;

khztu;fs; jdpj;jdpNa fw;gij tpl mDgtq;fisg; gfpu;e;J nfhz;L xj;Jiog;Gld; fw;wy;

mu;j;jKs;sjhf cs;snjd;Wk; Gjpa tfpghfj;jpy; gpuNtrpf;Fk; Mrpupau; Gupe;J nfhs;s

Ntz;Lk;. mjd;gb Mrpupau; gpd;dzpapy; epd;W khztu;fis Kd;Df;Ff; nfhz;L tUk;

fw;wy; - fw;gpj;jy; Kiwfis KbAkhd msT njupT nra;J fw;gpj;jiy xU Gjpa ghijf;Ff;

nfhz;L tu eltbf;if vLg;gNj ,q;F vjpu; ghu;f;fg;gLfpd;wJ.

,ilepiyf; fy;tpf; fiyj;jpl;l kWrPuikg;gpd; fPo; Njrpa fy;tp epWtdj;jpdhy; 6-11

juq;fSf;fhd fzpjk;> tpQ;Qhdk;> RfhjhuKk; clw;fy;tpAk;> njhopy;El;gk;> tzpftpay;

Mfpa ghlq;fs; njhlu;ghd Mrpupau; topfhl;bf; NfhitfisAk; guprPyid nra;Ak;NghJ

khztu; ika> Nju;r;rp ika nraw;ghLfis Kd;dpiyg; gLj;jpa fw;wy; - fw;gpj;jy; njhlu;ghd

xU njspthd mwpT cq;fSf;Ff; fpilf;Fk;. ,t;thrpupau; topfhl;bf; Nfhitfs; %yk;

Kd;itf;fg;gLk; nraw;ghLfs; fw;wy; - fw;gpj;jy; kjpg;gPL vd;gtw;iw xNu Nkilf;Ff; nfhz;L

tu Kaw;rpf; fpwJ.  mj;Jld; 5E   khjpupia mbg;gilahff; nfhz;Lk; xj;Jiog;Gf; fw;wy;

(Co-operative Learning) El;gKiwiaf; ifahz;Lk; ,Jtiu Njbg; ngw;wtw;iw kPz;Lk;

fl;bnaOg;gp mjw;fg;ghYk; nrd;W Gj;jhf;fq;fis cUthf;fp kyUk; ehisia vjpu;nfhs;s

Kd;$l;bNa Maj;jkhfTk; ,r;nraw;ghLfs; khztu;fSf;F topaikj;Jf; nfhLf;Fk;.

Mf;fj;jpwd; tha;e;j Mrpupau; guk;giunahd;iw cUthf;Fk; Nehf;fpy; fw;gpj;jw;

nranyhOq;Fld; njhlu;ghd nraw;ghl;Lj; njhopypy; ,Ue;J njupT nra;ag;gl;l rpy nraw;ghLfs;

kl;Lk; f.ngh.j. cau;ju Mrpupau; topfhl;bj; njhFjpapy; Nru;f;fg;gl;Ls;sJ. MapDk;

toq;fg;gl;Ls;s khjpupr; nraw;ghLfisg; guprPypg;gjhYk; f.ngh.j. rhjhuz ju kWrPuikg;ig

mbg;gilahff; nfhz;l Nfhl;ghLfs; gw;wpa tpsf;fj;ij Nkk;gLj;jpf; nfhz;L ghlj;Jf;Fk;

tFg;Gf;Fk;  nghUj;jkhd tpjj;jpy; nraw;ghLfisj; jahupj;Jf; nfhs;Sk; Rje;jpuk; cq;fSf;
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Fz;L. ,t;thrpupau; topfhl;b NfhitfSf;Fl;gLj;jg;gl;Ls;s khjpupr; nraw;ghLfs; ehd;F

tifahd jftw; njhFjpnahd;iw cq;fSf;F toq;Fk; midj;Jr; nraw;ghLfspYk;>

Muk;gj;jpy; ePq;fs; fhz;gJ mr;nraw;ghl;bd; Clhf khztiuf; nfhz;L nry;y vjpu;ghu;f;Fk;

,Wjp vy;iyNaahFk;. Nju;r;rp vdg; ngauplg;gl;Ls;s ,J gue;jjhFk;. ePz;lfhyj;jpy;

epiwNtWtjhFk;. mjw;fLj;jgbahfTs;s Nju;r;rp kl;lk; ,j;Nju;r;rpia miltjw;fhf khztu;fs;

fle;J nry;y Ntz;ba gy;NtW Mw;wy;fSs; xd;iw kl;Lk; Fwpj;J epw;Fk;. ,jd;gb

ghu;f;Fk;NghJ me;je;j Nju;r;rp kl;lj;Jf;Fupa Nju;r;rpAld; ,ize;jjhFk;.  mJ FWq;fhyj;jpy;

milag; ngWtjhFk;.  mjw;fLj;J ,Ug;gJ nraw;ghl;bd; ,Wjpapy; Mrpupau; mtjhdpj;j

vjpu;ghu;f;Fk; elj;ijfs; rpythFk;. Mrpupau; khztu; vd;w ,U rhuhUf;Fk; Rikaw;w tpjj;jpy;

,e ;elj ;ijfis Ie ;jhf kl ;Lg ;gLj ;j Kaw ;r pf ;fg ;gl ;Ls ;sJ. fw ;ww ;NgW vd;W

mwpKfg;gLj;jg;gl;Ls;s ,e;elj;ijfs; Nju;r;rp kl;lj;ij tplr; rpwg;ghdjhf ,Ug;gJld; ghlj;ij

mbg;gilahff; nfhz;l %d;W Mw;wy;fisAk; fw;wy; - fw;gpj;jy; nranyhOq;fpdhy;

ntspf;nfhzUk; ,uz;L Mw;wy;fisAk; cs;slf;fpathW ghl Mw;wy;fs; %d;Wk;

,yFtpypUe;J fbdj;ij Nehf;fpajhf tupirg;gLj;jg;gl;bUg;gJld; Fiwe;jgl;rk; Kjy;

,uz;ilahtJ mile;J nfhs;tjw;fhf tFg;gpd; midj;J khztu;fisAk; tFg;gpd; fw;wy;

fw;gpj;jypd; ,jaj;ijnahj;j Njlypd; kPJ topg;gLj;Jk; tifapy; Mrpupau; fUkkhw;w Ntz;ba

Kiwia nraw;ghl;bd; mLj;j gFjpapy; Kd;itf;fg;gl;Ls;sJ. njhlu;GgLj;jYld;

(Engegement)  vy;yhr; nraw;ghLfSk; Muk;gpf;fg;gl;lhYk;> nraw;ghL jpl;lkply; Muk;gkhtJ

5E  khjpupapd; ,uz;lhtJ ‘E’  Ald; njhlu;ghd Njly; my;yJ fz;lwpjYld; vd;gij

ePq;fs; kwe;Jtplf;$lhJ.

NjlYf;F (Exploration)  topfhl;Lk; mwpTWj;jy;fs; nraw;ghl;bd; mLj;j gFjpahFk;.

gpur;rpidiag; gy;NtW Nfhzq;fspy; jdJ FOTf;Ff; fpilf;Fk; gf;fj;ij gw;wp kl;Lk;

Njlypy; <LgLk; khztd; gy;NtW fw;wy; - fw;gpj;jy; KiwfspD}lhf cupa vy;iyia

Nehf;fpf; nfhz;L nry;y Mrpupaiu ,t;twp TWj;jy; J}z;LfpwJ.  gpur;rpidf@lhf

Nkw;nfhs;sg;gLk; tprhuiz uPjpahd fw;wy; (Inquiry Lesrning) my;yJ nray;%yf; fw;wYf;F

topmikf;Fk; mDgt ikaf; fw;wiy (Eupeviental Learning) j; njupT nra;J nfhs;tjw;F

,q;F Mrpup aUf;Fr; Rje;jpuKz;L. Nkw;$wpa ve;j KiwapyhapDk; khztu; ngWk; mwpit

ikakhff; nfhz;L ghlj;Jf;Fupa my;yJ fiyj;jpl;lj;jpd; rpy ghlq;f@lhfr; nry;Yk;

gpur;rpidfisj; jPu;g;gjw;F mtu;fis topg;gLj;Jjy; f.ngh.j. cau;ju Mrpupau;fspd;

nghWg;ghFk;.

NtW gpur;rpid ikaf; fw;wy; - fw;gpj;jy; KiwfisAk; tho;f;if ajhu;j;jj;ij

mbg;gilahff; nfhz;L jpl;lkpLjy; fUj;Js;sjhFk;. fUj;J Ntw;Wikf;Fupa epiyikfs;>

vLNfhs; epiyikfs;> rkhe;jukhd fUj;Jf;fs; kw;Wk; Kjd;ik %yhjhuq;fis ,jw;fhfg;

gad;gLj;Jk; Rje;jpuk; cq;fSf;Fz;L. thrpj;jy;> jfty; jpul;ly;> Kfhikj;Jtk;> kPs;rpe;jid>

mtjhdpg;G> fye;Jiuahly;> vLNfhs; mikj;jy;> gupNrhjid (Nrhjpj;jy;) vjpu;T $Wjy;fisg;

guPl;rpj;jy;> tpdhtpilfisj; jahupj;jy;> Nghyr; nra;jy;> gpur;rpid jPu;j;jy;>  mofpaw;

gzpfs; Nghd;wit NjlYf;fhfg; gad;gLj;jf;$ba rpy El;gKiwfshFk;. kuG uPjpahd

kdg;ghlkply; KiwAk; ,q;F Gwf;fzpf;fg;gltpy;iy vd;gJ Kf;fpak;.
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khztu;fs; rpW FOf;fshf epd;W Njlypy; <LgLtu;. MrpupauplKs;s mwpit

ntspapypUe;J ngWtjw;Fg; gjpyhf Mrpupau; cjtpAld; mwpitAk; tpsf;fj;ijAk;

cUthf;Ftu;.  ngw;w mwpit FO mq;fj;jtu;fSs; fUj;Jg; gupkhwp tpupthf;fpf; nfhs;tu;.

,g;gzpfs; midj;Jk; cr;r mstpy; eilngWtJ khztu;fSf;Fj; Njitahd thrpg;G

Mtzq;fis toq;f Mrpupau; Kd;te;jhy; kl;LNk rhj;jpakhFk;.  mj;Jld; khztu;fs;

fw;wypy; <LgLk; Neuk; g+uhTk; Mrpupau; mtu;fSf;fpilNa elkhb mwpitj; Njbf;nfhs;s

khztu;fSf;F cjtpdhy; kl;LNkahFk;.  ,j;jifanjhU fw;ww; gpuNtrj;jpd;NghJ fz;lwpjy;

vd;gJ Kf;fpakhf ,Ug;gpDk; mJ Rje;jpukhd  my;yJ jpwe;j xU fz;lwpjyhf td;wp

topfhl;lg;gl;l (Guided discovery)  fz;lwpjy; vd;gijAk; Gupe;J nfhs;s Ntz;Lk;.

Mrpupau;fsplkpUe;Jk; rktajpduplkpUe;Jk; Cl;lj;ijg; ngw;W fw;Wf; nfhs;Sk; khztu;fSf;F

tho;f;if njhlu;ghd gy mDgtq;fs; fpilg;gijj; jdpahfr; Rl;bf;fhl;l Ntz;bajpy;iy.

Njlypd; gpd;du; tFj;J tpsf;Fjy; (Explanation) gbKiwahFk;. ,q;F rpW FOf;fs; jk;

Mf;fq;fisf; $l;lhfTk; Mf;fuPjpahfTk; nghJf; FOf;fSf;F Kd;itg;gjw;F Maj;jkhtu;.

Kd;itg;gJ gw;wpa nghWg;G FOtpd; mq;fj;jtu; fspilNa rkkhfg; gq;fplg;gl;bUg;gJk;

Kd;itg;gjw;fhd Kiwiaj; njupT nra;tjpy; nefpo;r;rpj;jd;ik filg;gpbf;fg;gLtJk; ,q;F

Fwpg;gplj;jf;fjhFk;. mjidaLj;J tUk; (Elaboration) tptupj;jy; gbKiwapd;NghJ

njsptw;wijj; njspTgLj;Jtjw;Fk; gpioahdtw;iwr; rupg;gLj;Jtjw;Fk; tpLgl;ltw;iwg;

g+uzg; gLj;Jtjw;Fk; tha;g;Gf; fpilf;Fk;. mj;Jld; ,g;NghJ njupe;jtw;Wf;F mg;ghw; nrd;W

Gjpa fUj;Jf;fis Kd;itf;Fk; Rje;jpuKk; khztu;fSf;Fz;L.  midj;Jr; nraw;ghLfSk;

Mrpupaupd; rpW tpupTiuAlNdNa Kw;Wg;ngWk;.  flj;jy; tfpghfj;ij Nkw;nfhs;s ,J

MrpupaUf;Fr; re;ju;g;gj;ij toq;Ftjw;F cj;Njr Nju;r;rp njhlu;ghf ghlj;jpl;lj;jpy;

mwpKfg;gLj;jg;gl;Ls;s midj;J Kf;fpakhd tplaq;fisAk; cs;slf;fpajhf ,r;rpW

tpupTiuia me;j Mrpupau; Kaw;rpf;f Ntz;Lk;. midj;J Mrpupau;fSk; mtrpak; nra;a

Ntz;ba ,t;tpgupj;jYf;F topfhl;Lk; Nehf;fpy; nraw;ghl;Lj; jpl;lj;jpd; ,Wjpg;gFjp

mikf;fg;gl;Ls;sJ.

nghJf; fy;tpj; njhFjpapy; fl;GydhfTs;s gpur;rpidfis ntw;wp nfhs;tjw; fhf

gupkhw;wj;jpd; %yk; Muk;gpj;J ePz;l Njly;> khztu; tpsf;fk;> tpgupg;G tupirapD}lhf

,Wjpapy; Mrpupau; tpupTiu (flj;jy;)Ald; epiwT vDk; epiy khw;W tfpghfj;Jld; $ba

GjpanjhU fy;tp Kiwia ,t;thW fy;tpj; njhFjpf;F mwpKfk; nra;tjw;F Njrpa fy;tp

epWtfk; eltbf;if vLj;Js;sJ.  Mrpupaiu Kjd;ikg;gLj;jpa fw;gpj;jYf;Fg; gjpyhf

Mrpupau; topfhl;lYld; khztu;fs; <LgLk; xU fw;wyhf ,jidf; Fwpg;gplyhk;.  khztu;fs;

trjpg;gb Mtzq;fis crhtpAk; jucs;sPLfisg; gad;gLj;jpAk; Njlypy; <LgLtu;.  ehshe;jk;

ghlrhiyf;Fr; r%fkspj;J kfpo;r;rpAld; fw;Wf; nfhs;tu;. tho;f;iff;Fk; njhopy; cyfpw;Fk;

Njitahd gy;NtW Nju;r;rpfis ghlrhiyf; fy;tpapD}lhf mile;J nfhs;tu;. rpe;jid

Mw;wy;> r%f Mw;wy;> jdpahs; Mw;wy;fis tpUj;jp nra;J nfhz;L Njrj;ijf; fl;bnaOg;g

Maj;jkhtu;. ,itaidj;ijAk; ajhu;j;jkhf;fpf; nfhs;s khjpup tpdhf;fSf;F tpil vOjp>

epidtpy; itj;jpUe;j mwpit tprhupj;Jg; ghu;f;Fk; guPl;irKiwf;Fg; gjpyhf ajhu;j;j

tho;f;ifia vjpu;nfhs;tjw;fhd Maj;jj;ij cjTk; xU guPl;ir Kiwapd; Njit

czug;gLfpwJ.
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,f; fw;wy; - fw;gpj;jy; Kiwapd; Fwpg;gplj;jf;f Ma;T ahnjdpy; nraw;ghL g+uhTk;

CLUTk; ,ul;il tbtk; nfhz;lJk; fUj;Js;sJkhd  kjpg ;g Pl ;Lr ; (Evaluation)

nranyhOq;ifAk; njhlu;GgLj;jiyAk; Mrpupaupd; tpUg;Gf;Nfw;g Kd;dwpitr; Nru;g;gjhf

mikj;Jf; nfhs;syhk;. mNjNghd;W Njly;> tpsf;fk;> tptupg;G %yk; kjpg;gPl;il NkYk;

cWjpg;gLj;Jjy; Mrpupaupd; nghWg;ghFk;. vOj;Jg; guPl;irfisf; Fiwj;J ghlrhiy kl;lf;

fzpg;gPl;L Ntiyj;jpl;lj;jpd; ajhu;j;j ,ay;igg; ghJfhg;ghw;fhfTk; jtizg; guPl;irfspd;NghJ

fl;lha tpdhf;fis cl;gLj;jp ghlrhiy kl;lf; fzpg;gPl;il Nehf;fp ghlrhiyr; r%fj;ij

mZf itf;fTk;. fw;wypd; cz;ikahd ngWNgw;iw mile;jij cWjpg;gLj;Jk; mjpfhug+u;t

kjpg;gPl;L (Authentic Evaluation)  Ntiyj;jpl;lnkhd;iw ehl;Lf;F mwpKfg;gLj;jTkhd gy

eltbf;iffs; VyNt Njrpa kl;lj;jpy; Muk;gpf;fg;gl; Ls;sd. Kfhikj;Jtg; gpuptpdupd;

rPuhd Nghjid jiyikj;Jtk; kw;Wk; ju cWjpg;ghl;Lg; nghWg;G vd;gtw;wpd; fPo; ,g;Gjpa

Ntiyj;jpl;lj;ij ntw;wpailar; nra;J Gjpa ,yq;iff;fhd  fjTfisj; jpwe;J tpLjy;

ehl;bd; ed;ikia tpUk;Gk; rfyuJk; xd;wpize;j nghWg;ghFk;.

Njrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNfNjrkhd;a fyhepjp I. vy;. fpdpNf

cjtpg; gzpg;ghsu; ehafk; (fiyj;jpl;l tpUj;jp)

tpQ;Qhd njhopy; El;gg; gPlk;

                            Njrpa fy;tp epWtfk;.
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topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; :topfhl;ly; :

Nguhrpupau; yhy; ngNuuh – gzpg;ghsu; ehafk; Nj. f. ep

fyhepjp (jpUkjp) I.L fpdpNf> cjtpg; gzpg;ghsu;

newpahs;if :newpahs;if :newpahs;if :newpahs;if :newpahs;if :

jpU C.M.R. me;jdP> gzpg;ghsu;

tpQ;Qhd Rfhjhu clw;fy;tpf;Fkhd gpupT> Nj> f. ep

ghlxd;wpizg;Gk;> vOJjYk; :ghlxd;wpizg;Gk;> vOJjYk; :ghlxd;wpizg;Gk;> vOJjYk; :ghlxd;wpizg;Gk;> vOJjYk; :ghlxd;wpizg;Gk;> vOJjYk; :

jpU. P. kstpg;gj;jpuhd> nraw;wpl;lj; jiytu; (ngsjpfk;) nraw;wpl;l mjpfhup> Nj.f.ep

jpU. M.L.S. gpajp];]> cjtp nraw;wpl;l mjpfhup> Nj.f.ep

jpU. N. KFe;jd;> cjtp nraw;wpl;l mjpfhup> Nj.f.ep

ghl tpla topfhl;ly;ghl tpla topfhl;ly;ghl tpla topfhl;ly;ghl tpla topfhl;ly;ghl tpla topfhl;ly;

Nguhrpupau; T.R. Mupaul;z> gyfiyf; fofk; nfhOk;G.

fyhepjp S.R.D. Nuhrh> gy;fiyf; fofk;> nfhOk;G.

Nguhrpupau; J.K.D. [aNej;jp> gy;fiyf; fofk;> nfhOk;G.

fyhepjp M.K. [ahde;j> gy;fiyf; fofk;> nfhOk;G.

fyhepjp D.D.N.B. jah> gy;fiyf; fofk;> nfhOk;G.

fyhepjp P.W.S.K. gz;lhu ehaf> gy;fiyf; fofk;> Nguhnjdpa.

fyhepjp W.G.D. ju;kuj;jpd> gy;fiyf; fofk;> WFZ.

Nguhrpupau; S.R.D. fypq;fKjyp gy;fiyf; fofk;> fsdp.

fyhepjp P. fPf;fpadNf gy;fiyf; fofk;> = n[atu;j;jdGu.

ts Mszpapdu; :ts Mszpapdu; :ts Mszpapdu; :ts Mszpapdu; :ts Mszpapdu; :

fyhepjp nuhk;. kf;nfhNy> MNyhrfu; Nj.f.ep

jpU. W. A. D. ,uj;jpd#upa> Xa;Tepiy gpujk nraw;wpl;l mjpfhup
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jpU D.M.M.E. fkyuj;d gz;lhu> mDuhjGu k.k.tp mDuhjGuk;

jpU. S. M. rYtjd> khfhzf; fy;tpj; jpizf;fsk; tlkj;jpa khfhzk; mDuhjGuk;.

jpU. D.R. tp[a=> tyaf; fy;tpj; jpizf;fsk;> nty;ytha.

jpU. M.H.W. Mupauj;d> tpj;ahNyhf k.tp. fhyp

jpU. V.P.K. Rkjpghy> ty];Ky;y k.tp ty];Ky;y.

jpU. W. tp[auj;d> gz;lhu ehaf B.B. mk;ghiw.

jpU rprpy; ngNuuh> Gdpj Njhk]; fy;Y}up> khj;jis

jpU V.G. gpajp];]> njyp[htpy;y M.M.V. njyp[hty

jpU. U.M. gj;k=> QhNdhja M.B. fSj;Jiw

jpU. K.T. Mde;jh> fSj;Jiw M.V. fSj;Jiw

jpUkjp> S.A.D.N.Y RutPu =khNth gz;lhu ehaf B.V nfhOk;G – 07

jpUkjp R.R. g+grpq;f> ju;kghy tpj;jpahya> gd;dpg;gpl;b

jpUkjp. P. Fzrpq;f> b.v]; Nrdehaf fy;Y}up> nfhOk;G 08

jpU.V. nrse;juuh[d;> khfhzf; fy;tpj; jpizf;fsk; fpof;F khfhzk;>

jpUNfhzkiy

jpU S. Rjhfud;> tyaf; fy;tp mYtyfk;> jpUNfhzkiy

jpU. S. gfPujd;> ghf;ak; Njrpa fy;Y}up> khj;jis

jpU. S.R. n[af;Fkhu;> Nwhay; fy;Y}up> nfhOk;G 07

jpUkjp ky;fhe;jp tpjhdg; gj;jpud> whFy tpj;ahya> khyNg

nkhopngau;g;G :nkhopngau;g;G :nkhopngau;g;G :nkhopngau;g;G :nkhopngau;g;G : jpU. r. =uq;fehjd;

fzzp tbtikg;G : fzzp tbtikg;G : fzzp tbtikg;G : fzzp tbtikg;G : fzzp tbtikg;G : gh. r[Pjh ,f;uhk;> njhopDl;g cjtpahsu;> Nj.f.ep.

Vida cjtp :Vida cjtp :Vida cjtp :Vida cjtp :Vida cjtp :  jpU. uQ;rpj; jahtd;r

 jpU kq;fs ntypg;gpl;ba

 jpUkjp gj;kh tPutu;jd

tiyaikg;G :tiyaikg;G :tiyaikg;G :tiyaikg;G :tiyaikg;G : www.nie.lk
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myF 1 myF 1 myF 1 myF 1 myF 1 – mstPL mstPL mstPL mstPL mstPL

Nju;r;rp 1 :Nju;r;rp 1 :Nju;r;rp 1 :Nju;r;rp 1 :Nju;r;rp 1 : ngsjpftpaypy; xOq;FKiwikahd Njly;fSf;fhfg;

ngsjpftpaypy; gupNrhjid uPjpahd kw;Wk; fzpjuPjpahd

rl;lfq;fisg; gad;gLj;Jtu;.

Nju;r;rp kl;lk; 1.1:Nju;r;rp kl;lk; 1.1:Nju;r;rp kl;lk; 1.1:Nju;r;rp kl;lk; 1.1:Nju;r;rp kl;lk; 1.1: ngsjpatpaypd; tpahgfj;ijAk; NjlYf;fhf tpQ;Qhd

Kiwia vt;thW gad;gLj;jyhk; vd;gij Muha;thu;.

ghl Ntisfs; :ghl Ntisfs; :ghl Ntisfs; :ghl Ntisfs; :ghl Ntisfs; : 0 40 40 40 40 4

fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :

khztupdhy;

� rf;jp> rf;jp njhlu;ghfr; rlg;nghUl;fspd; elj;ij kw;Wk; rf;jp ,lkhw;wk;

Mfpad gw;wpa fw;ifNa ngsjpftpay; vd tpsf;f KbAk;.

� ngsjpftpayhdJ mbg;gilj; Jzpf;iffspypUe;Jk; mbg;gil tpirfspdpd;Wk;

mfpyj;jpd; ghupa fl;likg;Gfs; kPJ fUj;J}d;wr; nra;Ak; ghlk; vd tptupf;f

KbAk;.

� ngsjpfj; jj;Jtq;fis md;whl eltbf;iffspy; gad;gLj;jTk; ,aw;ifj;

Njhw;wg;ghLfis tpsf;fTk; KbAk;.

� etPd ehfupf tsu;r;rpapy; ngsjpftpaiy vt;thW gpuNahfpf;fyhk; vd;gij

fPo;tUk; jiyg;Gfs; %yk; tpupj;Jf; $wTk; KbAk;.

• Nghf;Ftuj;J

• njhlu;ghly;

• tY toq;fy;

• itj;jpag; gpuNahfq;fs;

• Gtp kw;Wk; mz;lntsp Ma;Tfs;

� tpQ;Qhd Ma;Tfspw;F tpQ;QhdKiwiag; gad;gLj;j KbAk;.

� ngsjpftpaypd; tsu;r;rpfs;> mtjhdq;fspYk; mtw;wpdbg;gilapy; ngwg;gl;l

mDkhdq;fisAk; Mjhukhff; nfhz;Ls;snjd;gij Vw;Wf;nfhs;s KbAkhFk;.
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topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

� ngsjpftpay; vd;gJ rf;jp kw;Wk; rlg;nghUl;fspd; elj;ij gw;wpa fw;ifahFk;.

� ngsjpftpay;; ghlg;gug;G

� md;whl tho;tpy; ngsjpftpay;

� tpQ;Qhd Kiwapd; gbKiwfs;

• mtjhdk;

• fUJNfhs;

• gupNrhjid

• nfhs;if my;yJ tpjp

• vjpu;T $wy;

mtjhdk;mtjhdk;mtjhdk;mtjhdk;mtjhdk;

jfty;fs; Nrfupf;Fk; nghUl;L kpfTk; ftdkhf mtjhdpg;Gfis Nkw;nfhs;sNy

tpQ;QhdKiwapd; Kjw;gbKiw. jfty;fs; gupNrhjidfspd; KbTfspd; ClhfNth

my;yJ vspa mtjhdq;fspd; ClhfNth ngwg;glyhk;.

fUJNfhs;fUJNfhs;fUJNfhs;fUJNfhs;fUJNfhs;

mtjhdq;fs;> gupNrhjidfs; %yk; ngwg;gl;l jfty;fspd; gFg;gha;tpypUe;J

,aw;ifapd; khjpup xd;W fUJNfhshf;fg;gLk;. fUJNfhshdJ ju;f;f uPjpahdJk;

mDgt uPjpahdJkhd tpisTfisr; Nrhjpg;gjd; nghUl;L tbtikf;fg;gl;l vLNfhs;

MFk;. Nrhjpj;Jg; ghu;g;gjd; %yk; fUJNfhis ehk; cWjpg;gLj;j KbAk;.

fUJNfhisg; guprPypg;gJ gupNrhjid vd;wiof;fg;gLk;.

gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjid

VjhtJ xU tplaj;ijf; fz;Lgpbf;fNth Nrhjpg;gjw;Nfh my;yJ nra;J fhl;Ltjw;Nfh

Nkw;nfhs;sg;gLk; xU fl;Lg;;ghl;byike;j nray;KiwNa gupNrhjid vdg;gLk;.

fUJNfhis cWjpg;gLj;Jk; nghUl;L Nkw;nfhs;sg;gLtNj gupNrhjidahFk;.

fUJNfhspd; nghUj;jg;ghl;bw;F gupNrhjid KbTfs; rupahf mikahtpby;>

gupNrhjidr; nray;KiwahdJ rupghu;f;fg;gl Ntz;Lk;. gupNrhjid Kiw

khw;wpaikf;fg;gl;Lk; KbTfs; Kuz;ghlhf mikAk; re;ju;g;gj;jpy;; Kjyhtjha;

Kd;itf;fg;gl;l fUJNfhs; jpUj;jpaikf;fg;gl Ntz;Lk;. jpUj;jg;gl;l fUJNfhisr;

Nrhjpf;f kPz;Lk; xU gupNrhjid tbtikf;fg;gl Ntz;Lk;.
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nfhs;ifnfhs;ifnfhs;ifnfhs;ifnfhs;if

gupNrhjid KbTfs; fUJNfhis cWjpg;gLj;Jkhapd; fUJNfhshdJ ,aw;ifapd;

Fwpj;j mk;rk; njhlu;ghd Gjpa nfhs;ifahf khWfpd;wJ. nfhs;if vd;gJ

mtjhdpf;fg;gl;l cz;ikfspd; mbg;gilapy; tpQ;Qhd uPjpahf Vw;Wf; nfhs;sg;gl;l

jj;JtkhFk;.

vjpu;T$wy;vjpu;T$wy;vjpu;T$wy;vjpu;T$wy;vjpu;T$wy;

Gjpa nfhs;ifiaf; ftdkhf Muha;e;j gpd;G ,aw;ifapd; mwpahjnjhU mk;rk;

gw;wpa vjpu;T $wiy Kd;itf;fyhk;.

fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;

� ngsjpftpaypd; tpahgfk; gw;wp mwpAk; nghUl;L f.ngh.j (rh.j) tFg;gpy;

fw;w gy;NtW tpQ;Qhd ghlg; gug;Gfis xg;gpl;L xU fye;Jiuahliy elj;Jjy;.

� gpd;tUk; tplaq;fs; njhlu;ghd Njlypy; <LgLj;Jjy;.

• kio cUthjy;> gfy; ,uT Njhd;wy;> Gtpajpu;T Vw;gly; Nghd;w

,aw;ifj; Njhw;wg;ghLfis tpsf;Ftjpy; ngsjpftpay; vt;thW

gad;gLfpd;wJ

• Nghf;Ftuj;J> njhlu;ghly;> tY toq;fy;> kUj;Jtg; gpuNahfq;fs;>

Gtp kw;Wk; mz;lntsp Ma;Tfs; Nghd;wtw;wpy; ngsjpftpaypd;

gpuNahfq;fs;.

• etPd ehfupf tho;f;ifKiwia NkYk; ,yFgLj;Jjypy;

ngsjpftpay; vt;thW gq;fspg;Gr; nra;fpwJ

• tpQ;Qhdf; Ma;TfSf;F tpQ;Qhd KiwahdJ Xu; xOq;fikf;fg;gl;l topKiw

vd;gij mwpKfk; nra;jy;.

• tpQ;Qhd Kiwapd; vy;iyfs; gw;wpf; fye;JiuahLjy;.
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Nju;r;rp kl;lk; 1.2:Nju;r;rp kl;lk; 1.2:Nju;r;rp kl;lk; 1.2:Nju;r;rp kl;lk; 1.2:Nju;r;rp kl;lk; 1.2: tpQ;Qhdg; gzpfspYk; md;whl tho;f;ifj; NjitfspYk;

myFfisr; nrk;ikahfg; gad;gLj;Jthu;.

ghl Ntisfs; :ghl Ntisfs; :ghl Ntisfs; :ghl Ntisfs; :ghl Ntisfs; : 0 20 20 20 20 2

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztuhy;>khztuhy;>khztuhy;>khztuhy;>khztuhy;>

� mbg;gilg; ngsjpff; fzpaq;fisAk; ngw;w ngsjpff; fzpaq;fisAk; tptupf;f

KbAk;.

� ngsjpff; fzpaq;fis msg;gjw;Fg; nghUj;jkhd SI myFfisAk; ngWjp

SI myFfisAk; gad;gLj;j KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

� VO mbg;gilg; ngsjpff; fzpaq;fs;.

� ngsjpff; fzpaq;fspd; mstPLfspy; gad;gLj;Jk; VO mbg;gil SI myFfSk;

,uz;L kpifepug;G SI myFfSk;

   mbg;gilf; fzpaq;fs;   mbg;gilf; fzpaq;fs;   mbg;gilf; fzpaq;fs;   mbg;gilf; fzpaq;fs;   mbg;gilf; fzpaq;fs;      myF     myF     myF     myF     myF FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL

   jpzpT

   ePsk;

   Neuk;

   kpd;Ndhl;lk;

   ntg;gtpaf;ftpay; ntg;gepiy

   xspu;Tr; nrwpT

   gjhu;j;jj;jpd; msT

   jsf; Nfhzk;

   jpz;kf; Nfhzk;

(ml;ltiz 1.1 VO mbg;gil SI myFfs;;> ,uz;L kpifepug;G myFfs;)

• mbg;gilf; fzpaq;fspd; rhu;ghfg; ngw;w fzpaq;fs;.

• mbg;gilf; myFfspd; rhu;ghfg; ngw;w fzpaq;fl;fhd myFfs;.

fpNyhfpuhk;

kPw;wu;

nrf;fd;

mk;gpau;;

nfy;tpd;

fz;nlyh

%y;

Miuad;

jpz;kthiuad;

kg

m

s

A

K

cd

mol

rad

sr
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• ngwg;gl;l rpy myFfspd; tpNrl ngau;fs;.

  ngw;w fzpaq;fs;  ngw;w fzpaq;fs;  ngw;w fzpaq;fs;  ngw;w fzpaq;fs;  ngw;w fzpaq;fs; myFmyFmyFmyFmyF

  ngau;        FwpaPL  ngau;        FwpaPL  ngau;        FwpaPL  ngau;        FwpaPL  ngau;        FwpaPL

  tpir epa+l;ld; N= kg m s-2

  mKf;fk; g];fhy; Pa= kg m-1 s-2

  rf;jp> Ntiy a+y; J=kg m2 s-2

  tY cthw;W W=kg m2 s-3

  kPbwd; N`l;]; Hz=s-1

  kpd;Ndw;wk; $Nyhk; C=A s

  kpd;dpaf;f tpir cNthw;W V=kg m2 s-3 A-1

  kpd;jil Xk; Ù =kg m2 s-3 A-2

  kpd;flj;J jpwd; irkd;]; S=kg-1 m-2 s3 A2

  CLGftpLe; jpwd; n`d;wp H=kg m2 s-2 A-2

  nfhs;sstk; gul; F=kg-1 m-2 s4 A2

  fhe;jg;ghak; cNtgu; Wb=kg m2 s-2 A-1

  fhe;jg;gha mlu;j;jp nl];yh T=kg s-2 A-1

(ml;ltiz 1.2 rpy ngw;w fzpaq;fspd; tpNrl ngau;fSk; FwpaPLfSk;)

• Sl myFfspd; klq;FfisAk; cg klq;FfisAk; fhl;Ltjw;fhd rpy

Kw;Nru;f;iff; FwpaPLfs; (prefixes)

• Kw;Nru;f;iff; FwpaPLfspd; ngau;fs;> ngWkhdq;fs; kw;Wk; FwpaPLfs;.

mm, m s, N m

• myFfsw;w ngsjpff; fzpaq;fs;.

fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :

• gpupj;jhdpa myFj; jpl;lq;fisAk; cgs myFj; jpl;lq;fisAk; cjhuzkhff;

$Wjy;.

• fw;wypd; NghJk; tu;j;jfj;jpYk; ,tw;iw khw;Wk;NghJ Vw;gLk; rpy ,lu;fs;

gw;wpf; fye;JiuahLjy;.

• jpzpT> ePsk;> Neuk;> kpd;Ndhl;lk;> xspu;Tr;nrwpT> ntg;gtpaf;ftpay; ntg;gepiy>

kw;Wk; nghUs;fspd; msT Mfpad VO mbg;gil fzpaq;fs; vd mwpKfk;

nra;jy;.

• mbg;gil fzpaq;fspw;fhd myFfisAk; FwpaPLfisAk; Kd;itj;jy;.

• gug;G> fdtsT> mlu;j;jp> fjp> Mu;KLfy;> tpir Nghd;wtw;iw mbg;gil

fzpaq;fspd; rhu;ghfg; ngw;Wf; nfhs;syhk; vd;Wk; mtw;iwg; ngw;w

ngsjpff; fzpaq;fs; vd;Wk; tpsf;fkspj;jy;.
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• f.ngh.j (rh.j) tFg;gpy; fw;w rpy ngsjpff; fzpaq;fisj; njupT nra;J

mtw;wpd; SI myFfSld; ml;ltizg;gLj;Jjy;.

• jug;gl;l ml;ltizapYs;s ngw;w myFfSf;Fupa tpNrl ngau;fisAk;

mtw;wpd; FwpaPLfisAk; mwpKfk; nra;jy;. (ml;ltiz 1.2)

• Sl myFfspd; klq;FfisAk; (multiple) cg klq;FfisAk; (submultiples)

tpsf;Fjy;. Kw;Nru;f;iff; FwpaPl;il (prefixes) mwpKfk; nra;jy;.

• Kw;Nru;f;iff; FwpaPL (prefixes) MdJ ru;tNjr myfpd; Kd;G  ,U

FwpaPLfSf;fpilNa ,ilntspapd;wp vOjg;gl Ntz;Lnkd tpsf;fkspj;jy;.

myFfspd; klq;Ffisj; njuptpf;Fk; Kiwapd; NghJ FwpaPLfl;fpilNa xU

,ilntsp tpl;L vOJjy;.

rpy cjhuzq;fis toq;Fq;fs;: mm, ms, nm

� myFfspd; ngWkhdq;fis vOJtijAk; mJ gw;wpj; njuptpg;gijAk;

gof;fg;gLj;jpf; nfhs;s rpy cjhuzq;fisj; njupT nra;jy;.
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Nju;r;rp kl;lk; 1.3 :-Nju;r;rp kl;lk; 1.3 :-Nju;r;rp kl;lk; 1.3 :-Nju;r;rp kl;lk; 1.3 :-Nju;r;rp kl;lk; 1.3 :- gupkhzq;fisg; gad;gLj;Jk; nghsjpff; fzpaq;fis

Muha;e;J ghu;g;ghu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; : -: -: -: -: - 0 20 20 20 20 2

fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;

• rkd;ghLfisr; rupghu;f;fTk;> ngw;Wf; nfhs;sTk; NkYk; ngsjpf fzpaq;fl;F

myFfis tiuaiw nra;aTk; khztdhy; gupkhzq;fisg; gad;gLj;j KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

• jpzpT> ePsk;> kw;Wk; Neuk; Mfpatw;wpd; gupkhzq;fs; KiwNa M, L, T

vd;gjhy; Fwpf;fg;gLfpd;wd.

• mbg;gilg; gupkhzq;fspd; mbg;gilapy; ngw;w ngsjpf fzpaq;fspd;

gupkhzq;fs;.

• gupkhzq;fis cgNahfpj;J xU rkd;ghL rupahdjh vd tha;g;Gg; ghu;j;jy;.

• jug;gl;l epfo;r;rpAld; njhlu;Gilajhf ngsjpff; fzpaq;fSf;fpilapyhd

njhlu;G.

• xU rkd;ghl;bYs;s njupahj fzpankhd;wpd; gupkhzq;fs; my;yJ myFfs;.

• myFfsw;w fzpaq;fl;Fg; gupkhzq;fs; fpilahJ.

   cjhuzk;: KwpTr; Rl;b> cuha;Tf; Fzfk;

fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;

� vt;thW ngw;w fzpankhd;W mbg;gilf; fzpaj;Jld; njhlu;GgLtijg;

gupkhzq;fs; %yk; tpsf;Fjy;.

� Ntfk;> Mu;KLfy; kw;Wk; tpir Nghd;w cjhuzq;fisg; gad;gLj;jp

ngsjpffzpaj;jpd; gupkhzq;fs;> myFfspd; njhFjpapy; jq;fpapUf;ftpy;iy

vd;gij tpsf;Fjy;.

� rkd;ghL xd;wpd; nry;YgbahFe; jd;ikia vt;thW rupghu;f;fyhk; vd;gij

cjhuzq;fSld; fye;JiuahLjy;.

� ngsjpff; fzpaq;fspilNa njhlu;Gfisg; ngWjy;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;: vspa jdp Crypd; miyTf;fhyk; mjd; ePsj;jpYk; ,Uf;Fkplj;jpd;

<u;g;gpdhyhd Mu;KLfypYk; jq;fpAs;snjdf; nfhz;L ngsjpff;

fzpaq;fspilNa njhlu;G xd;iwg; ngWjy;.

� Kw;Nru;f;ifahdJ (Prefix) ru;tNjr myfpd; Kd;ghf ,UFwpaPLfl;Fkpilapy;

,ilntspapd;wp vOjg;gLfpd;wnjd;gij tpsf;Fjy;.

� myFfisg; ngUf;Fk; Kiwia FwpaPLfl;fpilNa xU ntsptpl;L vOJtij

vLj;Jf;fhl;Lk; Kiw. rpy cjhuzq;fs; toq;Fjy;. Nm, Js, Kgm2 (myFfisg;

ngUf;fy;)

� rpy cjhuzq;fs; njupT nra;J myFfspd; ngWkhdq;fs; vOJtijAk;

vLj;Jf;fhl;ltijAk; gof;fg;gLj;jpf;nfhs;Sjy;.
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Nju;r;rp kl;lk; 1.4 :Nju;r;rp kl;lk; 1.4 :Nju;r;rp kl;lk; 1.4 :Nju;r;rp kl;lk; 1.4 :Nju;r;rp kl;lk; 1.4 : tOf;fis ,optsthf;Fk; nghUl;L nghUj;jkhd

cgfuzq;fisj; njupTnra;J rupahd mstPLfs;

vLg;ghu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 0 80 80 80 80 8

fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• md;whlr; nraw;ghLfspYk; gupNrhjidfspd;NghJ mstPLfs; vLj;jypd;

Kf;fpaj;Jtj;ij tpgupf;f KbAk;.

• gy;NtW ngsjpff; fzpaq;fis mstpl nghUj;jkhd mstPl;L cgfuzq;fisg;

gad;gLj;j KbAk;.

• Ntzpau; ,Lf;fpkhdp> efUk; EZf;Ff;fhl;b> Ez;khdp jpUFf; fzpr;rp>

Nfhskhdp> Kf;Nfhy; juhR> ehd;FNfhy; juhR> ,yj;jpudpay; juhR> epWj;jw;

fbfhuk;> ,yf;ff;(Digital) fbfhuk; Mfpatw;iwg; gad;gLj;j KbAk;.

• mstPl;L cgfuzj;jpd; tOf;fisf; fzpf;f KbAk;.

• gpd;d kw;Wk; rjtPj tOf;fis fzpf;f KbAk;.

• xU gupNrhjidapd; ,Wjp KbtpYs;s tOf;fspd; njhlu;Gg; gUkdpd; nry;thf;if

kjpg;gpl KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• mstPl;bw;Fg; gUkDk; myFk; cz;L.

• ngsjpff; fzpaq;fspd; mstPLfs; mfd;w tPr;Rf;Fs; khw;wkilayhk;.

• ePsj;jpd; mstPL kpff;Fiwe;j ngWkhdq;fspypUe;J cau; ngWkhdq;fs;

tiu.    (cg mZj; Jzpf;iffspypUe;J mfpyj;jpd; mjp$ba J}uk; tiu

10-27 m ,y; 1015 ,Ue;J tiu) khw;wkilayhk;.

� Neuj;jpd; mstPL kpff; Fiwe;j ngWkhdq;fspy; ,Ue;J cau; ngWkhdq;fs;

tiu. (mZ elj;ij njhlf;fk; mfpyj;jpd; taJ tiuahd taJ 10–24 s

,ypUe;J 1018 s tiu)

� ,yj;jpudpd; kpff;Fiwe;j jpzptpypUe;J nts;SLj;njhFjpapd; mjp$ba

jpzpTfspd; ngWkhdq;fs; (10- 31 kg ,ypUe;J 1040 kg tiu)

� cgfuzj;jpd; ,opT vz;zpf;ifAk; G+r;rpa tOTk;.

• jdp tO

• gpd;d tO

• rjtPj tO

• Ntzpau; Nfhl;ghL

• jpUf;f Nfhl;ghL / jj;Jtk;

tOf;fYld; nrayhw;wy; (epr;rakw;wtw;Wld; nrayhw;wy;)tOf;fYld; nrayhw;wy; (epr;rakw;wtw;Wld; nrayhw;wy;)tOf;fYld; nrayhw;wy; (epr;rakw;wtw;Wld; nrayhw;wy;)tOf;fYld; nrayhw;wy; (epr;rakw;wtw;Wld; nrayhw;wy;)tOf;fYld; nrayhw;wy; (epr;rakw;wtw;Wld; nrayhw;wy;)
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Kiwik tOf;fs;Kiwik tOf;fs;Kiwik tOf;fs;Kiwik tOf;fs;Kiwik tOf;fs;

msTj;jpl;lk; gpioahf gbtFf;if nra;ag;gl;l FiwghLs;s juhR> G+r;rpaf; Fwp

gpioahff; Fwpf;fg;gl;l kPw;wu;Nfhy; my;yJ nkJthf XLk; epWj;jw; fbfhuk;

Nghd;wtw;wpy; Vw;gLk; tOf;fs;. mstPl;il jpUk;gj; jpUk;g mstpLtjhy; ,JNghd;w

tOf;fspy; ghjpg;G Vw;gLtij eptu;j;jp nra;a KbahJ. kw;Wk; ,Wjp Kbitf;

fzpf;Fk; tiu rpe;jpf;f KbahJ. ,j;jifa tOf;fisj; jtpu;f;f kPz;Lk; gbtFf;if

nra;jy; my;yJ NtW fUtpiag; gad;gLj;jy; Ntz;Lk;.

vOkhw;W tOvOkhw;W tOvOkhw;W tOvOkhw;W tOvOkhw;W tO

gupNrhjid nra;gtu; vt;thW cgfuzj;ijg; gad;gLj;Jfpwhu; vd;gjpy;

,t;tif tOf;fs; jq;fpAs;sd. gupNrhjid nra;gtu; jpwikAs;stuhf cs;s

re;ju;g;gj;jpy; gupNrhjidapd; jw;nrayhd tOf;fs; FiwtilAk;. jug;gl;l

fzpaj;jpd; gy thrpg;Gfis vLj;J mtw;wpd; ruhrupiag; ngw;W ,t;tOitf;

Fiwf;fKbAk;.

     msTf; fUtpnahd;W msTj;jpl;lj;ijf; nfhz;lJ. msTj;jpl;lj;jpypUe;J

,opT vz;zpf ;if xd;W ngwg ;gLfpd ;wJ. cgfuzj;ijf ; nfhz;L

,opntz;zpf;ifapYk; cau;thd jpUj;jj;Jld; ehq;fs; mstPLfis vLf;f KbahJ.

cjhuzkhf> kPw;wu; rl;lj;jpd; ,opntz;zpf;if 1mm kPw;wu; NfhypypUe;J 1mm

,Yk; cau;thd jpUj;jj;Jld; Xu; mstPl;il ehq;fs; vjpu;ghu;f;f KbahJ.

kPw;wu;rl;lk; xd;iwg; gad;gLj;jp 17.3 cm my;yJ 17.4cm vd;w thrpg;Gf;fis

msf;fyhk;. kPw;wu;rl;lk; %yk; 17.35 cm vDk; thrpg;ig msf;f KbahJ.

mstPl;bd; NghJ Vw;gLk; cau; tOthdJ msTj;jpl;lj;jpd; ,opntz;zpf;if,opntz;zpf;if,opntz;zpf;if,opntz;zpf;if,opntz;zpf;if

vdg;gLk;. tOtpd; msthdJ msf;fg;gLfpd;w fzpaj;jpd; msTld; Nru;j;Jf;

fUjg;gLk;.

cjhuzk;: (208 ± 1) mm  XusT jpUj;jkhd mstPL> (2±1) mm kpfTk;

jpUj;jkw;wJ.

tOnthd;iw xg;gpLtjw;F jdp> gpd;dk; kw;Wk; rjtPj tOf;fisg; gad;gLj;Jjy;.

thrpg;gpd; nghUl;L>

(208 ± 1) mm   1 mm  jdp tO

 gpd;d tO (= 0.0048) , 0.48% rjtPj tO

toikahf vkf;F xU Fwpf;fg;gl;l cUtpw;Nf tO mtrpakhfpd;wJ. jug;gl;l

,U ngWkhdq;fSk; KiwNa 0.005 kw;Wk; 0.5 % Mfg; gad;gLk;.

rjtPj tOthdJ 1%  ,Yk; Fiwthf ,Ue;jhy; mstPl;bd; jpUj;jkhdJ

NghJkhdJ vdf; fUjg;gLfpd;wJ.

100 m m ePsj;ij ehq;fs; kPw;wu; Nfhy; %yk; mstpLk; NghJ rjtPj tO

  MFk;. mjhtJ 10 cm ,Yk; Fiwthd ePsj;ij mstpLk;NghJ>

xU kPw;wu; NfhypypUe;J ngwg;gl;l nrk;ikahdJ NghJkhdjy;y vdf;

$wg;gLfpd;wJ. ,j;jifa epiyikfspy; 1 m m ,Yk; Fiwe;j vz;zpf;ifAila
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fUtp gad;gLj;jg;gLfpd;wJ. mjd; nghUl;L Ntzpau; my;yJ jpUFf;Nfhl;ghl;bd;

mbg;gilapyhd fUtpfs; gad;gLj;jg;glyhk;.

 Y = an b Nghd;w ,Wjp KbTfisf; fzpj;jypd; NghJ a apYs;s tOthdJ

Y apd; tOtpw; ghupa jhf;fk; nrYj;Jk;. vdNt ehk; mLf;FfisAila

fzpaq;fis kpfTk; jpUj;jkhf mstply; Ntz;Lk;.

fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

� ngsjpf fzpaq;fspd; mstPLfshdJ gue;j vy;iy tPr;RilaJ vd;gij

cjhuzq;fisg; gad;gLj;jp tpsf;Fjy;.

� Ntzpau; msTj;jpl;lj;ijAk; jpUFkhdpapdJk; jj;Jtq;fis tpsf;Fjy;.

� ,opntz;zpf;ifAk; G+r;rpa tO gw;wpAk; tpsf;Fjy;.

� ,yj;jpudpay; juhR> ,yf;ff; fbfhuk;> Kf;Nfhy; juhR kw;Wk; ehd;F Nfhy;

juhR vd;gtw;iw vt;thW gad;gLj;JtJ gw;wp nrad;Kiw tpsf;fkspj;jy;.

� khztu;fs; gpd;tUk; nraw;ghLfspy; <Lglr;nra;Aq;fs;.

� Xu; nky;ypa gyifj;Jz;bd; ePsk;> mfyk; kw;Wk; cauk; Mfpad

mstpLjy;.

� xt;nthU mstPl;bdJk;  gpd;d tOitAk; rjtPj tOitAk;

fzpg;gpLjy;

� ntt;NtW cgfuzq;fisg; gad;gLj;jp mNj mstPLfis vLj;J

gpd;du; tOf;fis xg;gpl;Lg; ghu;j;jy;.

� ,opntz;zpf;ifapd; Kf;fpaj;Jtk; gw;wp typAWj;jy;.

Ma;Tf;$lr; nraw;ghLMa;Tf;$lr; nraw;ghLMa;Tf;$lr; nraw;ghLMa;Tf;$lr; nraw;ghLMa;Tf;$lr; nraw;ghL

� mstPl;L cgfuzq;fspd; gad;ghLfs;.

� Ntzpau; ,Lf;fpkhdp

� Ez;khdpj; jpUFf;fzpr;rp

� Nfhskhdp

� efUk; EZf;Ff;fhl;b
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Nju;r;rp kl;lk; 1.5:-Nju;r;rp kl;lk; 1.5:-Nju;r;rp kl;lk; 1.5:-Nju;r;rp kl;lk; 1.5:-Nju;r;rp kl;lk; 1.5:- fhtpf;$l;liyAk; Jzpj;jy;fisAk; nghUj;jkhfg;

gad;gLj;Jthu;.

ghlNtisfs;;:-ghlNtisfs;;:-ghlNtisfs;;:-ghlNtisfs;;:-ghlNtisfs;;:- 04

fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;

khztupdhy;>

� tpirfspd; njhFjpapd; tpisAisf; fz;lwptjw;Ff; fhtpj;Jzpg;G Kiwfisg;

gad;gLj;j KbAk;.

� nkhj;j ,lg;ngau;r;rp> Ntfq;fspd; tpisAs;> tpirfspd; tpisAs; Mfpad

fz;lwptjw;F fhtp Kiwikfisg; gad;gLj;j KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

� fhtpfs;> vz;zpf; fzpaq;fspd; vz;zf;fU.

� fhtpf;fzpaq;fSf;Fk; vz;zpf; fzpaq;fSf;Fk; ,ilapyhd NtWghL.

� vz;zpf; fzpaq;fs; vspa fzpj Kiwg;gb $l;lg;glyhk; Mdhy; fhtpf;

fzpaq;fisf; $l;Lk;NghJ jpirfSk; fUj;jpnyLf;fg;gl Ntz;Lk;.

� fhtpf;fzpak; xU Nfhl;bdhy; gpujpaplg;gLk;. Nfhl;bd; ePsk; fhtpapd; gUkDf;F

tpfpjrkdhfTk; Nfhl;bd; kPjhd mk;Gf;Fwpapd; jpir fhtpapd; jpiriaAk;

Fwpf;Fk;.

� fhtpf;$l;ly;

� fhtp ,izfu tpjp

� fhtp Kf;Nfhz Kiw

� fhtpj; Jzpg;G

fw;wy; fw;gpj;jy; nraw;ghLfw;wy; fw;gpj;jy; nraw;ghLfw;wy; fw;gpj;jy; nraw;ghLfw;wy; fw;gpj;jy; nraw;ghLfw;wy; fw;gpj;jy; nraw;ghL

� fhtpf;fzpaj;jpd; Nfj;jpu fzpj uPjpahf gpujpepjpg;gLj;Jjiy mwpKfk; nra;Aq;fs;.

� ,lg;ngau;r;rpiaf; fUj;jpw;nfhz;L fhtpf;$l;lypd; nghUl;L fhtp Kf;Nfhz

Kiwiaf; fl;bnaOg;Gjy;.

� fhtpapDila ,izfu tpjpia mwpKfk; nra;Aq;fs;.

� fhtpj; Jzpg;ig mwpKfk; nra;jy;.

� fhtpfspd; tpisAisf; fhZk; nghUl;L fhtpapizfu tpjp fhtpj; Jzpg;G

Kiw kw;Wk; fhtp Kf;Nfhz Kiw Mfpatw;wpd; gad;ghL gw;wp gytpj

cjhuzq;fSld; fye;JiuahLjy;.
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Nju;r;rp kl;lk;  1.6 :Nju;r;rp kl;lk;  1.6 :Nju;r;rp kl;lk;  1.6 :Nju;r;rp kl;lk;  1.6 :Nju;r;rp kl;lk;  1.6 : gupNrhjidj; juTfisg; gad;gLj;jpr ; rupahd

jpl;lnkhd;wpd;gb> tiugpw; fhl;bj; rupahfj; jfty;fisg;

gpupj;njLg;ghu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 0 20 20 20 20 2

fw;wy; ngWNgW:fw;wy; ngWNgW:fw;wy; ngWNgW:fw;wy; ngWNgW:fw;wy; ngWNgW:

khztuhy;>khztuhy;>khztuhy;>khztuhy;>khztuhy;>

• tiuigf; nfhz;L khwpfspd; elj;ijfs; gw;wp tpsf;fkspf;fTk;> vjpu;T $wTk;

KbAk;.

topfhl;ly;:topfhl;ly;:topfhl;ly;:topfhl;ly;:topfhl;ly;:

gupNrhjidj; jfty;fspd; tiugpw;Fupa tiff;Fwpg;GgupNrhjidj; jfty;fspd; tiugpw;Fupa tiff;Fwpg;GgupNrhjidj; jfty;fspd; tiugpw;Fupa tiff;Fwpg;GgupNrhjidj; jfty;fspd; tiugpw;Fupa tiff;Fwpg;GgupNrhjidj; jfty;fspd; tiugpw;Fupa tiff;Fwpg;G

ml;ltizg;gLj;jg;gl;l> fzpaq;fspd; ngWkhdq;fSf;fpilapyhd njhlu;igg;

guprPyid nra;tjd;%yk; mstPLfSf;fpilapyhd njhlu;ig tpsq;fpf; nfhs;tJ

vd;gJ kpff; fbdkhd tplak;. ,j;njhlu;gpidf; fhz;gjw;fhfg; gad;gLj;Jk;

gutyhd Kiw tiuGKiwahFk;. ,J gluPjpahd KbTfspd; tpsf;fj;ijf;

fhl;LtJld; xNu ghu;itapy; jfty;fis ,yFtpy; tpsf;fTk; $baJ.

rhu;> rhuh khwpfs;rhu;> rhuh khwpfs;rhu;> rhuh khwpfs;rhu;> rhuh khwpfs;rhu;> rhuh khwpfs;

gy gupNrhjidfspy; ehk; xU khwpia xU Neuj;jpy; khw;wk; nra;J mjDld;

xj;j kw;nwhU fzpaj;ij mtjhdpg;gJz;L.

KjyhtJ fzpak; rhuh khwpahFk;. ,J X – mr;rpy; tif Fwpf;fg;gLk;. KjyhtJ

fzpak; rhu;ghf khWk; kw;iwa fzpak; rhu; khwpahFk;. ,J Y mr;rpy; tif

Fwpf;fg;gLk;.

msTj;jpl;lj; njupTmsTj;jpl;lj; njupTmsTj;jpl;lj; njupTmsTj;jpl;lj; njupTmsTj;jpl;lj; njupT

tiuGj;jhspd; KOg; gug;gpYk; KOtiuGk; nghUj;jkhf mikAk; tz;zk;

msTj;jpl;lj;jpd; tPr;R njupag;gLk;. rhu;gw;w khwpfspd; ngWkhdq;fspd; tPr;irAk;

X mr;rpYs;s ,ilntspfspd; vz;zpf;ifiaAk; Fwpj;Jf; nfhs;Sq;fs;.

tiuglj;jhspy;> rfy ngWkhdq;fSk; cs;slf;ff; $bathW ,yFtpy;

cggpupTfshf;ff; $bathW gpujhd gpupTfl;fhd msTj;jpl;lj;ijj; njupT

nra;Jnfhs;sTk;. cg gpupTfshf 1> 2> 5 kw;Wk; 10 Mfpad kpfr; rpwe;jJ. rpy

rkaq;fspy; 4 ck; gad;gLj;jg;gLfpd;wJ. 3> 7  my;yJ 9 I xUNghJk; gad;gLj;j

Ntz;lhk;. Vnddpy; ,it tiugpypUe;J ngWkhdq;fis thrpg;gjidr; rpf;fyhf;Fk;.

,Nj nrad;Kiw epiyf;Fj;J msTj;jpl;lj;Jf;Fk; gad;gLj;j Ntz;Lk;. Mdhy;>

fpil mr;rpYk;; epiyf;Fj;J mr;rpYk; cs;s gpupTfs; xNuthW mika

Ntz;bajpy;iy.
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gy re;ju;g;gq;fspy; ngWkhdq;fs; ngupjhfNth my;yJ rpwpjhfNth tiuAk;

NghJ ,U mr;RfspdJk; ntl;Lj;Jz;lhdJ ,U khwpfl;Fkhd g+r;rpa ngWkhdkhf

mika Ntz;ba mtrpakpy;iy. gpujhd gpupTfspd; ngWkhdj;ijf; Fwpg;gpLtjw;F

tpQ;Qhd Kiw Fwpg;gPl;ilg; gad;gLj;Jk;NghJ> Mff;$Ljyhf ,uz;L my;yJ

%d;W ,yf;fg; ngUf;ff; fhuzpfisg; gad;gLj;jyhk;. ngUf;ff; fhuzpahd  x

102 my;yJ x 10-6 MdJ msTj;jpl;lj;jpd; ngupa ngWkhdj;jpd; tyJGwj;jpy;

itf;fg;gl Ntz;Lk;.

Fwpaply; Fwpaply; Fwpaply; Fwpaply; Fwpaply; (labeling)

vt;tr;rpy; ve;j khwp tiughf;f Ntz;Lnkd;gijj; jPu;khdpj;j gpd;G nghUj;jkhd

myFld; tiua Ntz;ba fzpaj;ij vOJf. ge;jpapy; tpsf;fg;gLj;jpathW

nghUj;jkhd msTj;jpl;lj;ijg; gad;gLj;jp tiuGj; jhspd; gpujhd gFjpfs;

topNa ,yf;fq;fis vOj Ntz;Lk;. jiyg;ghdJ tiuGj;jhspd; Nkw;gFjpapy;

njspthf vOjg;gl Ntz;Lk;.

Gs;spfs; Fwpj;jYk; tiuig tiujYk;Gs;spfs; Fwpj;jYk; tiuig tiujYk;Gs;spfs; Fwpj;jYk; tiuig tiujYk;Gs;spfs; Fwpj;jYk; tiuig tiujYk;Gs;spfs; Fwpj;jYk; tiuig tiujYk;

kpfTk; $u;ikahd ngd;rpiyg; gad;gLj;jp tiujhspy; rupahd ,lj;ijg; Gs;spapl;L

mijr;Rw;wp xU rpwpa tl;lkpLf. vy;yh tiuGfspYk; rfy Gs;spfSk; xU

xg;gkhd tisapapy; mika Ntz;Lnkd;gJ vy;yh NtisfspYk; nghUj;jkhfhJ.

mt;thwhd re;ju ;g ;gq;fspy; xg;gkhd tis NfhlhdJ ruhrupahfTk;

nghJj;jd;ikiaf; fhl;lf;$bathWk; Gs;spfspd; njhlu;r;rpiaj; njhlu;e;J

tiuag;gl Ntz;Lk;. cau;ju tFg;Gg; gupNrhjidfspy; ngUk;ghyhd tiuglq;fs;

(Graphs) Neu; NfhLfshFk;.

Mff;Fiwe;jJ MW Gs;spfisg; gad;gLj;jp XusT rupahd Neu;NfhL tiuag;gl

Ntz;Lk;. Xu; E}iy my;yJ xspA+LGF mbkl;lj;ijg; gad;gLj;jp mt;tiugpD}L

Gs;spfs; tiuNfhl;bd; ,UGwq;fspYk; rkkhfg; guk;gpapUg;gij mtjhdpj;J>

rupahd Nfhl;ilg; ngw;Wf;nfhs;s KbAk;. NfhL cw;gj;jpg; (njhlf;f) Gs;spA+L

ePq;fs; vjpu;ghu;j;jJ Nghy; nry;yhtpby; Nfhl;il type;J mg;Gs;spapy; tiua

Kaw;rpf;f Ntz;lhk;.
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tiugpd; mikg;Gtiugpd; mikg;Gtiugpd; mikg;Gtiugpd; mikg;Gtiugpd; mikg;G

tiuG xd;wpd; mikg;ghdJ rhuh khwp mjpfupf;Fk;NghJ rhu; khwp mjpfupf;fpd;wjh

my;yJ Fiwfpd;wjh vd;gijf; fhl;Lk;. mj;Jld; khw;w tPjk; gw;wpAk; fhl;Lk;.

Gs;spfs; Neu;NfhL topNa mike;jpUf;Fkhdhy; khwpfl;fpilNa Vfgupkhz njhlu;G

fhzg;gLk;. khwpfs; Neu;tpfpj rkkhf cs;s NghJ tiughdJ g+r;rpaj;ij

mz;kpj;J cw;gj;jpg; Gs;spa+lhfr; nry;Yk;. tiuNfhL xd;W Neuhf ,Ue;J

cw;gj;jpg;;Gs;spa+L nry;yhtpby; mJ Neu;tpfpjj; jd;ikiaf; fhl;ltpy;iy vd;gjhFk;.

(tpfpjj; jd;ikiaf; fhl;Lk;)

rupT my;yJ gbj;jpwd;rupT my;yJ gbj;jpwd;rupT my;yJ gbj;jpwd;rupT my;yJ gbj;jpwd;rupT my;yJ gbj;jpwd;

khwpfspd; rha;thdJ ry I  rx ,dhy; gpupg;gjd; %yk; ngwg;gLk;. ,U Gs;spfis

P (X
1,
Y

1
) kw;Wk; Q (X

2
,Y

2
) Mfpad XusT $ba ,ilj;J}uj;jpy; mikjy; Ntz;Lk;.

P,Q ,w;fhfj; juTg;Gs;spfs; vLg;gijj; jtpu;f;fTk;.

ntl;Lj;Jz;Lfs;ntl;Lj;Jz;Lfs;ntl;Lj;Jz;Lfs;ntl;Lj;Jz;Lfs;ntl;Lj;Jz;Lfs;

tiunghd;wpd; Ms;$w;Wj; jsq;fspd; ntl;Lj; Jz;Lfs; %yk; Fwpg;gpl;l rpy

jfty;fs; ntspf; nfhzug;gLfpd;wJ.

Neu;Nfhl;LtiuG Nghd;W Vida tisapfSf;Fk;; ,J nghUj;jkhdJ. msTj;jpl;lk;

g+r;rpaj;jpypUe;J Muk;gpf;fg;gLk; NghJ ntl;Lj; Jz;L my;yJ ,il ntl;bypUe;J

Neub tpsf;fj;ijg; ngw;Wf; nfhs;s KbAk;. mt;thww;w epiyapy; Neu;tiugpYs;s

xU Nrhb Ms; $w;Wg; Gs;spfisg; gad;gLj;jp ,ilntl;L fzpf;fg;glyhk;.

Gs;sp tiugpl;l Gs;spfs; xU Nghf;iff; fhl;Lkhdhy; tiuigg; Gwr; nrUfy;

nra;tjd; %yk; epahag;gLj;j KbAk;.

Gwr; nrUfy; (extrapolation) vd;gJ tiuig ePl;LjyhFk;. tpUk;gpa jpiria

Nehf;fp> Gs;spf; Nfhl;bdhy; (KOf;Nfhlhf ,y;yhky;) ePl;LtNj Gwr; nrUfyhFk;.

,t;tistpd; gFjpfl;Fg; gupNrhjidj; juTfs; ,y;yhj epiyapy; Gwr; nrUfy;

nra;ag;glyhk;.

myFfs;myFfs;myFfs;myFfs;myFfs;

fzpj;jy;fspd;NghJ rupahd myFfisg; gad;gLj;JtJ njhlu;ghff; ftdk;

nrYj;jg;gly; Ntz;Lk;. rupahd myFfisg; gad;gLj;Jtjd; %ykhf kl;LNk

cz;ikahdJk; cWjp tha;e;jJkhd ngWNgWfis milaf; $bajhf ,Uf;Fk;.
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fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• tiuig tiutjw;Fj; Njitahd Kf;fpa tplaq;fis tptupj;jy;.

• rhuh khwpiaj; njupT nra;jy;

• rhu;khwpiaj; njupT nra;jy;

• tiugpd; jiyg;G

• tiuGj; jhspd; KOg;gug;igAk; gad;gLj;jf;$bathW msTj;jpl;lj;ij

mikj;jy;.

• fzpaq;fisAk; myFfisAk; gad;gLj;jp mr;Rf;fisg; ngauply;.

• juTfis tiuGj;jhspy; Fwpj;J> khwpfspd; elj;ijiag; gw;wp vjpu;T$wy;
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myF 2 : nghwpapay;myF 2 : nghwpapay;myF 2 : nghwpapay;myF 2 : nghwpapay;myF 2 : nghwpapay;

Nju;r;rp 2.0 :Nju;r;rp 2.0 :Nju;r;rp 2.0 :Nju;r;rp 2.0 :Nju;r;rp 2.0 : ngsjpftpay; jj;Jtq;fspd; mbg;gilapy; vk;ikr;

Rw;wpAs;s ,af;fq;fs; gw;wp gFg;gha;T nra;a Xu;

mbj;jskpLthu;.

Nju;r;rp kl;lk; 2.1:-Nju;r;rp kl;lk; 2.1:-Nju;r;rp kl;lk; 2.1:-Nju;r;rp kl;lk; 2.1:-Nju;r;rp kl;lk; 2.1:- nghUl;fspd; Neu;f;Nfhl;baf;fk;> vwpak; kw;Wk;

njhlu;gpaf;fk; gw;wpg;     gFj;jha;thu;.

ghlNtisfsghlNtisfsghlNtisfsghlNtisfsghlNtisfs; :- :- :- :- :- 10

fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;fw;wy; ngWNgWfs;

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

� nghUnshd;W kw;nwhU nghUSf;Fr; rhu;ghf rkhe;jukhd ghijfspy; xNu

jpirapYk; vjpnujpu;j; jpirapYk; mirAk; NghJ mg;nghUspd; Ntfj;ijAk;

mjd; epiyiaAk; fzpf;f KbAk;.

� Neu;f;Nfhl;by; ,aq;Fk; nghUnshd;wpy; ,af;fk; gw;wp tptupf;fTk;. vjpu;T$wTk;

khwh Mu;KLfYf;fhd ,af;fr; rkd;ghLfisg; gad;gLj;j KbAk;.

� fzpj;jy;fs; %yk; vwpif njhlu;ghd khwpfis tptupf;fTk;. vwpif xd;W

vq;Nf ,wq;Fk; vd;gij vjpu;T$wTk; KbAk;.

� Mu;KLfy;> Ntfk; kw;Wk; ,lg;ngau;r;rp Mfpatw;iwf; fzpg;gjw;F ,lg;ngau;r;rp

vjpu; Neuk;> Ntfk; vjpu; Neuk; Mfpa tiuGfisg; gad;gLj;j KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

� njhlu;gpaf;fk; gw;wpa vz;zf;fU.

� Gtp njhlu;ghf rkhe;juj; jpirapy; gazpf;Fk; ,U nghUl;fspd; njhlu;G

Ntfk; gw;wpa ntspapLiffs; (Expression)

V(A,B) = V(A,E) + V(E, B)

� rkhe;jug; ghijfspy; njhlu;G Ntfk;.

• xNu jpirapy;

• vjpnujpu;j; jpirapy;

� Neu;f;Nfhl;baf;fj;ijg; gpd;tUtd %yk; gltpsf;fkspj;jy;.

• ,lg;ngau;r;rp vjpu;Neu tiuG (s-t)
• Ntfk; vjpu; Neu (v-t) tiuG

� vspa s-t tiugpw;Fupa v-t tiuig tiujYk; mjd; kWjiyAk;

� gpd;tUk; ,af;f tiffspd; gpur;rpid jPu;j;jYk; vjpu;T$WjYk;.

• khwh Mu;KLfypd;NghJ fpilj;jsnkhd;wpd; ,af;fk;.
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• GtpaPu;g;gpd; fPo; epiyf;Fj;J ,af;fk;.

• cuha;tw;w rha;jsj;jpy; ,af;fk;

• vwpa ,af;fk;

fw;wy; - fw;gpj;jy; nraw;ghLfs;:fw;wy; - fw;gpj;jy; nraw;ghLfs;:fw;wy; - fw;gpj;jy; nraw;ghLfs;:fw;wy; - fw;gpj;jy; nraw;ghLfs;:fw;wy; - fw;gpj;jy; nraw;ghLfs;:

• njhlu;gpaf;fk; njhlu;ghd Njhw;wg;ghLfis tpsf;Ftjw;F njhlu;gpa

vz;zf;fUitg; gad;gLj;Jjy;.

• njhlu;gpaf;fj;ij tpsf;Fk; nghUl;L kioj;Jspapd; ,af;fj;jpd; Njhw;wj;jpid

Giftz;bapy; gazpf;Fk; xUtu; ghu;g;gij> Gtpepiyj;j (Geo stationary)

nra;kjpfspd; ,af;fj;jpd; Njhw;wj;jpir Nghd;w gy cjhuzq;fs; Clhff;

fye;JiuahLjy;.

• A, B kw;Wk; E njhlu;gpy; (A,B)= (A,E) + (E,B) njhlu;ghd %d;W

rl;lfq;fis mwpKfk; nra;jy;. (ngWjy; Njitapy;iy)

• Nkw;jug;gl;l rkd;ghl;ilg; gad;gLj;jpj; jPu;f;ff;$ba gpurpdq;fis

toq;Fjy;.

• tiuigf; Fwpf; NfhbLjYk; (Plot) tpsf;fkspj;jYk;

• J}u – Neu tiuG

• ,lg;ngau;r;rp – NeutiuG

• Ntf – Neu tiuG

Mfpatw;Wld; ,t;tiuGfspypUe;J ngwg;glj;jf;f jfty;fis tptupj;jy;.

• v-t tiugpypUe;J ,af;fr; rkd;ghLfisg; ngw;Wf;nfhs;Sjy;.

• ,af;fr; rkd;ghLfisg; gad;gLj;jpg; nghUj;jkhd gpur;rpidfisj; jPu;j;jy;.
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Nju;r;rp kl;lk; 2.2 :Nju;r;rp kl;lk; 2.2 :Nju;r;rp kl;lk; 2.2 :Nju;r;rp kl;lk; 2.2 :Nju;r;rp kl;lk; 2.2 : nghUs; xd;wpd; Neu; Nfhl;baf;fj;ijAk; Row;rp

,af;fj;ijAk; fl;Lg;gLj;Jtjw;F tpisAs;tpiriaAk;

tpirj;jpUg;gj;ijAk; cgNahfpg;gu;.

ghl Ntisfs;   :ghl Ntisfs;   :ghl Ntisfs;   :ghl Ntisfs;   :ghl Ntisfs;   : 12

fw;wy; ngWNgWfsfw;wy; ngWNgWfsfw;wy; ngWNgWfsfw;wy; ngWNgWfsfw;wy; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

� tpirfspd; $l;lYf;Fk; JzpjYf;Fkhd tpjpfisg; gad;gLj;j KbAk;.

� tpirapd; jpUk;gy; tpisitf; fzpf;f KbAk;.

� xOq;fhd tbtKs;s $l;Lg;nghUl;fspd; GtpaPu;g;G ikaj;ijf;; fhz KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

� tpirapd; gz;Gfis tpsf;Fthu;.

� tpirapizfu tpjpfisg; gad;gLj;jp xU Gs;spapy; nraw;gLk; ,U tpirfspd;

tpisAs; (tpisT) tpir

� xj;j> xt;thj> rkhe;ju tpirj; njhFjpapd; tpisAs;tpir

� tpirj; njhFjp xd;wpd; tpisAisj; Jzpjy;

• tpirg; gy;Nfhzp Kiw

• tpirj; Jzpg;G Kiw

� jpUg;G jpwdpd; tiutpyf;fzKk; tpirj;jpUg;gj;jpd; tpisitf; fzpj;jYk;

� tpirapizj; jpUg;gk;

� xU jstpirj; njhFjpnahd;wpd; nkhj;j jpUg;G jpwd; Jzpjy;.

� rkhe;ju tpirfspd; tpistpidg; gad;gLj;jpg; nghUnshd;wpd; GtpaPu;g;G ikak;

njhlu;ghd vz;zf;fU

� jpzpTikak; njhlu;ghd vz;zf;fU

fw;wy; - fw;gpj;jw; nraw;ghLfs;:fw;wy; - fw;gpj;jw; nraw;ghLfs;:fw;wy; - fw;gpj;jw; nraw;ghLfs;:fw;wy; - fw;gpj;jw; nraw;ghLfs;:fw;wy; - fw;gpj;jw; nraw;ghLfs;:

• cjhuzq;fs; %yk; tpirf;Fg; gUkd;> jpir> gpuNahfg;Gs;sp cz;L vd;gijr;

nra;J fhl;Ljy;.

• rha;thd ,U tpirfspd; tpisAspd; gUkd;> jpir> fhz;gjw;F tpirapizfu

tpjpiag; gad;gLj;jp rkd;ghnlhd;iwg; ngWjy;.

• ,U tpirfspd; gUkd; rkdhf cs;s NghJ> tpNrl re;ju;g;gq;fshd Nfhzk;

 = 00, 900, 1800 fspd; epiyikfisf; fye;JiuahLjy;.

• xU js tpirfspd; tpisAs; fhz;gjw;F tpirg; gy;NfhzpKiw kw;Wk;

tpirj; Jzpg;G KiwiaAk; gad;gLj;Jjy;.
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• tpiwj;j nghUs; xd;wpd; jpUg;gy; tpisit ‘tpirj;jpUg;gk;’ kw;Wk; ;tpirapiz’

vd;w mbg;gilapy; fye;JiuahLjy;.

• nghUnshd;wpd; GtpaPu;g;G ika vz;zf;fUit mwpKfQ; nra;jy;.

• mlu; xd;wpd; GtpaPu;g;G ikaj;ijj; Jzpjy;.

• rkhe;ju tpirfspd; tpisAs; Kiwiag; gad;gLj;jp xOq;fhd tbtKs;s

$l;Lg; nghUl;fspd; GtpaPu;g;G ikak; fhz;gjw;F khztu;f;F xg;gilaspj;jy;.

Ma;T$lr; nraw;ghLMa;T$lr; nraw;ghLMa;T$lr; nraw;ghLMa;T$lr; nraw;ghLMa;T$lr; nraw;ghL:

• tpirapizfu tpjpiag; gad;gLj;jp nghUs; xd;wpd; epiwiaf; fz;lwpjy;.
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Nju;r;rp kl;lk; 2.3 :Nju;r;rp kl;lk; 2.3 :Nju;r;rp kl;lk; 2.3 :Nju;r;rp kl;lk; 2.3 :Nju;r;rp kl;lk; 2.3 : nghUnshd;wpidr; rkepiyapy; itj;jpUj;jYf;Fj;

Njitahd fhuzpfisf; fz;lha;thu;.

ghl Ntis :ghl Ntis :ghl Ntis :ghl Ntis :ghl Ntis : 10

fw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• Gs;spg; nghUnshd;wpd; rkepiyf;fhd epge;jidfisg; gFg;gha;T nra;a KbAk;.

• Xd;Wf;nfhd;W rkhe;jukhfTk; rha;thfTk; njhopw;gLk; %d;W xUjstpirfspd;

rkepiyf;fhd epge;jidfis tpgupf;f KbAk;.

• tpirr; rkepiy njhlu;ghd vspa gpurpdq;fisj; jPu;f;Fk; nghUl;L tpir

Kf;Nfhzj; Njw;wj;ijAk; jpUg;Gjpwd; jj;Jtj;ijAk; gad;gLj;j KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

• Gs;spg; nghUnshd;wpd; rkepiy.

• Gs;spg; nghUnshd;wpy; jhf;Fk; tpisAs; tpir g+r;rpakhfTs;s NghJ mg;Gs;spg;

nghUs; rkepiyapy; cs;snjd;W fUjg;gLk;.

• tpiwg;ghd nghUspd; rkepiy

• tpiwg;ghd nghUnshd;W rkepiyapy; cs;s NghJ>

• vy;yhj; jpirfspYk; tpisAs; tpir g+r;rpak;

• ve;j xU mr;R gw;wpAk; nkhj;j KWf;fk; (Torque) g+r;rpak;.

   (,f;$w;W jpUg;Gjpwd; jj;Jtk; vd;wiof;fg;gLk;.)

• %d;W rkhe;ju tpirfs;; rkepiy

• xU Gs;spapy; re;jpf;Fk; %d;W xUjstpirfspd; rkepiy

• tpirKf;Nfhzj; Njw;wk;

• tpirg; gy;Nfhzp

• rkepiyapd; tiffs;

• cWjpr; rkepiy

• cWjpaw;w rkepiy

• eLepiy rkepiy

fw;wy; - fw;gpj;jy; nraw;ghLfs;.fw;wy; - fw;gpj;jy; nraw;ghLfs;.fw;wy; - fw;gpj;jy; nraw;ghLfs;.fw;wy; - fw;gpj;jy; nraw;ghLfs;.fw;wy; - fw;gpj;jy; nraw;ghLfs;.

• xU jstpirfspd; njhFjp xd;W rkepiyapy; ,Ug;gjw;fhd nghJ epge;jidfs;

gw;wp nray;tpsf;fk;.

• %d;W xUjs rkhe;ju tpirfspd; rkepiy gw;wp fye;Jiuahly;.

• xU Gs;spapy; re;jpf;Fk; 3 xUjs tpirfspd; rkepiy gw;wpf; fye;Jiuahly;.

• tpir Kf;Nfhzj; Njhw;wk; gw;wpa tpsf;fk;.

• jpUg;Gj; jpwd; jj;Jtk; gw;wpa tpsf;fk;.

Ma;T$lr; nrad;Kiw:Ma;T$lr; nrad;Kiw:Ma;T$lr; nrad;Kiw:Ma;T$lr; nrad;Kiw:Ma;T$lr; nrad;Kiw:

• jpUg;G jpwd; jj;Jtj;ijg; gad;gLj;jp xU nghUnshd;wpd; epiwiaj; Jzpjy;.
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Nju;r;rpkl;lk; 2.4Nju;r;rpkl;lk; 2.4Nju;r;rpkl;lk; 2.4Nju;r;rpkl;lk; 2.4Nju;r;rpkl;lk; 2.4 : xU nghUnshd;wpy; eilngWk; ,af;fq;fisf;

fl;Lg;gLj;Jtjw;F epa+l;ldpd; ,af;f tpjpfisg;

gad;gLj;Jthu;.

ghlNtisfsghlNtisfsghlNtisfsghlNtisfsghlNtisfs; : 16

fw;ww; NgWfs;:fw;ww; NgWfs;:fw;ww; NgWfs;:fw;ww; NgWfs;:fw;ww; NgWfs;:

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• khwhj; jpzpitAk; khwh tpirfisAk; fUjp ,af;f epiyfisg; gFg;gha;T

nra;tjw;F> epa+l;ldpd; ,af;f tpjpfisAk; ce;jk; njhlu;ghd vz;zf;fUitAk;

gad;gLj;j KbAk;.

• tpir kw;Wk; ,af;fk; njhlu;ghd fzpg;Gfspy; <Lgl KbAk;.

• ,af;fj; njhFjpfspy; cuha;T fhuzkhd tpisTfs; gw;wp gFj;jha;T nra;a

KbAk;.

• xU nghUspy; njhopw;gLk; tpirfisg; gFg;gha;T nra;tjw;Fk; tpisAs;

tpirfisj; Jzptjw;Fk; RahjPdg; nghUs; tpir tupg;glq;fisg; gad;gLj;j

KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

• rlj;Jtk; gw;wpa vz;zf;fU

• GtpaPu;g;Gj; jpzpTk; rlj;Jtj; jpzpTk;.

• rlj;Jt kw;Wk; rlj;Jtk; rhuh rl;lfq;fs;

• rlj;Jtk; rhuh rl;lfj;jpYs;s tpirfs; gw;wp tpsf;f> rlj;Jt tpirfspd;

vz;zf;fUit mwpKfQ; nra;jy;.

• Vfgupkhz ce;jKk; fzj;jhf;Fk;

• ePA+w;wdpd; ,af;f tpjpfs;.

• epA+w;wdpd; KjyhtJ tpjp

• tpirapd; tiutpyf;fzk;.

• nghUnshd;W Mu;KLfy; mw;w epiyapy; mjd; ,af;fr; rkdpiyapy;

,Uf;Fk;.

• cuha;tpy;yhj mirT (fUJ Nfhs; epiyikfspy;)

• epA+w;wdpd; ,uz;lhtJ tpjp

• F = ma vd;w ngWjpia ngwy;

• ~~ePA+w;wd;|| vDk; myfpd; tiutpyf;fzk;.

• epA+w;wdpd; %d;whtJ tpjp

• rfy tpirfSk; NrhbfshfNt fhzg;gLk;.

• nghUl;fspd; kPJ tpirfs; nraw;gLfpd;wd.

• Vfgupkhz ce;jf; fhg;Gj; jj;Jtk;

• Neu;Nfhl;by; NkhJiffl;Fk; ntbj;jy;fl;Fk; ce;jfhg;G jj;Jtj;ijg;

gpuNahfpj;jy;.

• Ranrg;gk; nra; tpirfs; (self adjusting Forces)
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• ,Oit

• cijg;G

• cuha;T

• epiyapay; cuha;T

• ,af;ftpay; cuha;T

• cuha;Tf; Fzfk;

• RahjPd cly; tpir tupg;glq;fs;

• gue;j msthd re;jug;gq;fspy; epa+l;ld; tpjpfisg; gpuNahfpj;jy; (xd;W my;yJ

gy tpirfs; xU khwhj; jpzpTila nghUspd; kPJ njhopw;gLk;NghJ)

• nghUspd; ,af;fj;ij khw;Wtjw;F mjhtJ nghUnshd;wpd; Ntfj;ij

khw;Wtjw;F mg;nghUs;kPJ tpisAs; tpir njhopw;gl Ntz;Lk;. mt;thW

tpisAs; tpir nghUspd;kPJ njhopw;glhj epiyapy; mjDila Ntfk; khwhJ

Ngzg;gLk;. vdNt tpirf;Fk; ,af;fj;jpw;Fk; ,ilapyhd nghJthd ,izg;G

mg;nghUspd; ,af;fj;ij NgZtjw;F my;yJ ,af;fj;ij khw;Wtjw;fhFk;.

nghUspd;kPJ tpisAs; tpir njhopw;gLkhdhy; mjDila Ntfk; khWgLk;.

epa+l;ld; tpjpfs; njhlu;ghd gpurpdq;fs; jPu;f;Fk;NghJ gpd;tUk; gbKiwfs;epa+l;ld; tpjpfs; njhlu;ghd gpurpdq;fs; jPu;f;Fk;NghJ gpd;tUk; gbKiwfs;epa+l;ld; tpjpfs; njhlu;ghd gpurpdq;fs; jPu;f;Fk;NghJ gpd;tUk; gbKiwfs;epa+l;ld; tpjpfs; njhlu;ghd gpurpdq;fs; jPu;f;Fk;NghJ gpd;tUk; gbKiwfs;epa+l;ld; tpjpfs; njhlu;ghd gpurpdq;fs; jPu;f;Fk;NghJ gpd;tUk; gbKiwfs;

gpd;gw;wg;gLfpd;wd.gpd;gw;wg;gLfpd;wd.gpd;gw;wg;gLfpd;wd.gpd;gw;wg;gLfpd;wd.gpd;gw;wg;gLfpd;wd.

1. fUj;jpy; nfhs;sg;gl Ntz;ba nghUs; njspthfj; njupag;gLj;jy;.

2. mg;nghUis kl;Lk; mbg;gilahff; nfhz;L RahjPdkhd tpir tupg;glk;

tiujy;.

3. mg;nghUs;kPJ njhopw;gLk; GtpaPu;g;G tpirahfpa epiwia tupg;glj;jpy;

Fwpj;jy;.

4. nghUs; njhLifailAk; rfy Gs;spfisAk; tupg;glj;jpy; Fwpg;gJld;

mg;Gs;spfspd; njhLif tpirfis tiue;J rfy tpirfisAk; njspthfg;

ngaupLjy;.

5. tpisAs; tpirf;Fk; Mu;KLfYf;Fkhd Neu;j;jpir vJ vdj; jPu;khdpj;jy;.

6. epa+l;ldpd; ,uz;lhk; tpjpr; rkd;ghl;ilg; gpuNahfpj;jy;.

ePq;fs; ,r;nranyhOq;ifg; gad;gLj;jpdhy; ,J njhlu;ghd rfy gpurpdq;fisAk;

jPu;f;f KbAk;. rpf;fyhd re;ju;g;gq;fs; Vw;gLk;NghJ> ePq;fs; tpj;jpahrkhd

mZFKiwiag; gad;gLj;jj; Njitapy;iy.

fw;wy; - fw;gpj;jw; nraw;ghLfs;.:fw;wy; - fw;gpj;jw; nraw;ghLfs;.:fw;wy; - fw;gpj;jw; nraw;ghLfs;.:fw;wy; - fw;gpj;jw; nraw;ghLfs;.:fw;wy; - fw;gpj;jw; nraw;ghLfs;.:

• rlj;Jtk; gw;wpa vz;zf;fUit tpsf;fkspg;gjw;F cjhuzq;fis Kd;itj;jy;.

(gwg;Gr;rpy;Y)

• rlj;Jt jpzpT> <u;g;gpdhyhd jpzpT Mfpa vz;zf;fUf;fis xg;gpLjy;.

• ,af;fj;jpd; epiyia khw;Wtjw;fhd jilNa rlj;Jtk; vd tpsf;fkspj;jy;.

• <u;g;ghyhd jpzpitf; fhz;gjw;Fr; rhjhuz <u;g;Gj; juhirg; gad;gLj;Jjy;.

• rlj;Jtr; rl;lfq;fSf;Fk; (frame) rlj;Jtk; rhuhr; rl;lfq;fSf;Fk; ,ilapyhd

NtWghl;il tpsf;Fjy;.
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• ikaePf;f tpir Nghd;w cjhuzq;fs; %yk; rlj;Jtk; rhuhr; rl;lfq;fspy;

rlj;Jt tpirfis mwpKfQ; nra;jy;.

• fypypNahtpd; rha;jsg; gupNrhjidiag; gad;gLj;jp tpir vDk; vz;zf;

fUit tpsf;Fjy;.

• Mu;KLfy; mw;w epiyapy; cs;s nghUnshd;W ,af;fr; rkepiyapy; ,Uf;Fk;

vd;gij tpsf;Fjy;.

• cuha;tw;w epiyapYs;s ,af;fk; gw;wpa nray; tpsf;fkspj;jy;.

• jpf;nfhyp fUtp my;yJ NtW nraw;ghl;bd; %yk; tpsf;fkspj;jy;.

a α F (jpzpT khwhj epiyapy;)

a α  1 (tpir khwhj epiyapy;)

   m

• ePA+w;wdpd; ,af;f tpjpfs;

• Vfgupkhz ce;jf; fhg;Gj; jj;Jtk; vd;gtw;iw

• Vfgupkhz tspg;ghij gupNrhjidiag; gad;gLj;jp tpsf;fkspj;jy;.

• epiyapay;> ,af;ftpay; epiyfis cuha;T tpjpfis cgNahfpj;J

tpsf;fkspj;jy;.

• RahjPd cly; tupg;glq;fspd; cjtpAld; Nkw;$wg;gl;l epiyf;F tpsf;fkspj;jy;.

• RahjPdg; nghUs; tpir tupg;glq;fisf; nfhz;L me;j epiyikfis tpsf;Fjy;.

• gpd;tUtdtw;iw tha;g;Gg; ghu;j;jYf;F Vfgupkhd tspj;jlq;fisg; (Linear air

track) gad;gLj;jy;.

• epa+l;ldpd; ,af;f tpjpfs;

• Vfgupkhd ce;jf; fhg;Gj;jj;Jtk;

• ce;jk; kw;Wk; Ntfkhw;wk; Mfpa ,U tplaq;fspd; mbg;gilapy; epa+l;ldpd;

,uz;lhk;; tpjpia vLj;Jiuj;jy;.

• ,af;f kw;Wk; epiyapay; epiyikfspy; cuha;Tj; jj;Jtj;ij tpsf;Fjy;.

• RahjPdg; nghUs; tpir tupg;glq;fisf; nfhz;L me;j epiyikfis tpsf;Fjy;.
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Nju;r;rp kl;lk; 2.5 :Nju;r;rp kl;lk; 2.5 :Nju;r;rp kl;lk; 2.5 :Nju;r;rp kl;lk; 2.5 :Nju;r;rp kl;lk; 2.5 : Row ;r p ,af ;fk ; > tl ;l ,af ;fk ; njhlu ;ghd

vz;zf;fUf;fis Muha;tu;.

ghlNtisfs;    :ghlNtisfs;    :ghlNtisfs;    :ghlNtisfs;    :ghlNtisfs;    : 16

fw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfs; :

khztuhy;khztuhy;khztuhy;khztuhy;khztuhy;

• nghUnshd;wpd; Row;rp ,af;fj;ij mjd;kPJ njhopw;gLk; tpirfisj;

jPu;khdpg;gjd; %yk; vjpu;T $w KbAk;.

• khwhf; fjpapy; nghUnshd;W tl;lg;ghijapy; ,aq;Fk; epiyikfisg; gFg;gha;T

nra;a KbAk;.

• khwhf;fjpapy; tl;lg;ghijapy; ,aq;Fk; nghUnshd;wpd; ikaehl;l Mu;KLfiyf;

fzpf;f KbAk;.

• ikaehl;l Mu;KLfiy mg;nghUspd;kPJ njhopw;gLk; tpirfSld; njhlu;GgLj;j

KbAk;.

• Row;rp ,af;fk; kw;Wk; tl;l ,af;fk; njhlu;ghd fzpj;jy;fis

Nkw;nfhs;s KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• Row;rp ,af;fj;Jld; njhlu;ghd nrhw;nwhFjp

• Nfhz ,lg;ngau;r;rp

• Nfhz Ntfk;

• Nfhz Mu;KLfy;

• Row;rpapd; fhyk;

• Row;rpapd; kPbwd;

,tw;iw Neu;Nfhl;baf;ff; fzpaq;fSld; njhlu;GgLj;jTk;.

• Row;rp ,af;fr; rkd;ghLfs;

• Row;rp ,af;fr; rlj;Jtkhf rlj;Jtj; jpUg;Gjpwd;

• rlj;Jtj; jpUg;Gj;jpwdhdJ jpzpTg; guk;gypy; rhu;e;Js;sJ. (jpzpT kw;Wk;

Row;rp mr;rpypUe;J J}uj;jpdhYk; khWgLfpd;wJ.)

• rlj;Jtj; jpUg;Gjpwdpd; jpzpTg; guk;gy; 

• Nfhz ce;jk; 

• Nfhz ce;jf; fhg;G jj;Jtk;  

• KWf;fk;

• KWf;fKk;> Row;rp ,af;fj;ij Mw;Wk; nghUSld; tpisAs; KWf;fk; nfhz;l

njhlu;Gk;
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• fpilj;jsnkhd;wpy; rPuhd tl;ltpaf;fj;jpy; ,aq;Fk; nghUs; xd;W

• mjd; fzepiy Ntfk; njhlyp topNa ,Uf;Fk;.

• mjd; Mu;KLfy; ikaj;ij Nehf;fp ,Uf;Fk;.

• rPuhd tl;l ,af;fk; njhlu;ghd nrhw;nwhlu;fs;

• kPbwd;

• njhlypf; fjp

• Mtu;j;jd fhyk; (Rw;wy; fhyk;)

• ika ehl;l tpir

• ikaehl;l Mu;KLfy;    kw;Wk; 

fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• Row;rp ,af;fj; jj;Jtq;fisg; gad;gLj;jp tpsf;ff;$ba ehshe;j mDgtq;fs;

gw;wpf; fye;JiuahLjy;.

• Nfhz Ntfj;Jf;Fk; rlj;Jtj;jpUg;gj;jpw;Fk; ,ilapyhd njhlu;ig tpsf;f>

RoYk; Nkiriag; gad;gLj;Jjy;.

• xUtu; RoYk; fjpiuapypUe;j tz;zk; fpilahfr; RoYk; xU (rpy;iy)

rf;fuj;ijg; gpbj;jthW> gbg;gbahf mjd; mr;ir epiyf;Fj;jhfTk; fpilahfTk;

mikj;jthWk; Nkw;nfhs;Sk; Row;rpia mtjhdpj;jy;.

• Row;rp ,af;fk; gw;wpr; nra;Jfhl;Ltjw;F Ma;T$lj;jpy; fhzg;gLk; cgfuzj;ij

cgNahfpj;jy;.

• RoYk; fjpiuapy; mku;e;J ,U Rikfis iffspy; itj;j tz;zk;  iffis

ePl;LtJk; mtw;iw mUfpy; nfhz;LtUtJkhd epiyapy; xUtupd;

NfhzNtfj;jpNyw;gLk; khw;wj;ij mtjhdpj;jy;.

• Gw KWf;fq;fs; Fwpj;j mr;Rg; gw;wp jhf;fhJ tpbd; mt; mr;Rg;gw;wpa Nfhz

ce;jk; fhf;fg;gLk; vd tpsf;Fjy;.

• Nfhz ce;jf;fhg;G tpjpiaf; fl;bnaOg;Gjy;.

• (xU cly; tl;lg;ghijapy; ,aq;Fk;NghJ) ikaj;ij Nehf;fpa Mu;KLfy;;

   kw;Wk; 2rω  ,dhy; jug;gLk; vdf; fhl;ly;.

• Neu;Nfhl;baf;fj;ijAk; Row;rp ,af;fj;ijAk; xg;gpLjy;. ( ml;ltiz 2.1)
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Vfgupkhz (Neu;Nfhl;L)> Row;rp ,af;fq;fl;fpilapyhd njhlu;G Vfgupkhz (Neu;Nfhl;L)> Row;rp ,af;fq;fl;fpilapyhd njhlu;G Vfgupkhz (Neu;Nfhl;L)> Row;rp ,af;fq;fl;fpilapyhd njhlu;G Vfgupkhz (Neu;Nfhl;L)> Row;rp ,af;fq;fl;fpilapyhd njhlu;G Vfgupkhz (Neu;Nfhl;L)> Row;rp ,af;fq;fl;fpilapyhd njhlu;G :-

Vfgupkhz ,af;fk;Vfgupkhz ,af;fk;Vfgupkhz ,af;fk;Vfgupkhz ,af;fk;Vfgupkhz ,af;fk; Row;rp ,af;fk;Row;rp ,af;fk;Row;rp ,af;fk;Row;rp ,af;fk;Row;rp ,af;fk;

,lg;ngau;r;rp Nfhz ,lg;ngau;r;rp

Ntfk; NfhzNtfk;

Mu;KLfy; Nfhz Mu;KLfy;

,af;fr; rkd;ghL   ,af;fr; rkd;ghL

rlj;Jt jpUg;G jpwd;

(Vfgupkhz rlj;Jtk; msj;jy;) (Row;rpr; rlj;Jtk; msj;jy;)

tpir ,iz my;yJ KWf;fk;

ce;jk;
Nfhz ce;jk;

Ntiy Ntiy

fzj;jhf;F Nfhzf; fzj;jhf;F

,af;frf;jp rf;jp

,af;fr; rkd;ghL   ,af;fr; rkd;ghL

khwhtpir khwh KWf;fk;

nra;ag;gl;l Ntiy nra;ag;gl;l Ntiy

fzj;jhf;F Nfhz ce;j khw;wk;

ml;ltiz 2.1

Vfgupkhz kw;Wk; Row;rp ,af;fk; njhlu;ghd xg;Gik

jpzpT
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Nju;r;rpkl;lk; 2.6 :ju;r;rpkl;lk; 2.6 :ju;r;rpkl;lk; 2.6 :ju;r;rpkl;lk; 2.6 :ju;r;rpkl;lk; 2.6 : nghwpKiwr; rf;jpiag; gaDWjp kpf;fthW epiy khw;wpg;

gad;ngWthu;.

ghlNtisfs;   :ghlNtisfs;   :ghlNtisfs;   :ghlNtisfs;   :ghlNtisfs;   : 16

fw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfs;:

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• nra;ag;gl;l Ntiy> ,af;fg; gz;Grf;jp> mOj;j rf;jp> tY Mfpatw;wpd; rf;jp

khw;wq;fisAk; jpwd;fisAk; fzpf;Fk; nghUl;L rkd;ghLfisg; gad;gLj;j

KbAk;.

• rf;jpf; fhg;Gj; jj;jtj;ijAk; nghwpKiwr; rf;jpf; fhg;Gj; jj;Jtj;ijAk; gad;gLj;j

KbAk;.

• ,af;ftpay; njhFjpfisg; gFg;gha;T nra;tjw;Fg; nghwpKiwr;rf;jp> tY>

nra;ag;gl;l Ntiy kw;Wk; nghwpKiwr; rf;jpf;fhg;Gj; jj;Jtk; Mfpad njhlu;ghd

gpurpdq;fisj; jPu;f;f KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• ‘Ntiy’ ‘rf;jp’ njhlu;ghd nrhw;nwhlu;fspd; tpsf;fq;fs;.

• rkd;ghLfs;

- Vfgupkhz ,af;fj;jpy; nra;ag;gl;l Ntiy -

- Row;rp ,af;fj;jpy; nra;ag;gl;l Ntiy -

• gytbtpyhd nghwpKiwr; rf;jpfSk;> ,af;fg; gz;G rf;jp> epiyg;gz;G (mOj;j

rf;jp) rf;jpf;fhd rkd;ghLfSk;

• <u;g;ghyhd mOj;j rf;jp  

• kPspay; mOj;j rf;jp (strain energy) or  or  ,q;F K tpir

khwpyp

• ngau;r;rp ,af;fg;ghl;Lr; rf;jp

• Row;rp ,af;fg;ghl;Lr; rf;jp

• rf;jpf;fhg;Gj; jj;Jtk;

• nghwpKiw rf;jpf; fhg;Gj; jj;Jtk;

• ‘tY’ vd;gjd; tiutpyf;fzk;

• nghUs; xd;wpy; Nrkpf;fg;gl;l mOj;j rf;jpahdJ mjd; epiy my;yJ tbtk;

fhuzkhf Ntiy nra;Ak; Mw;wiyf; nfhz;bUf;Fk;.
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• toikahf mOj;j rf;jpapy; Vw;gLk;; khw;wkhdJ rpy njupT nra;j g+r;rpa

kl;lj;jpypUe;J vLf;fg;gLfpd;wJ. ,J fly; kl;lkhf my;yJ jiu kl;lkhf

my;yJ CQ;ry; xd;wpd; ,opTg;Gs;sp kl;lkhf ,Uf;fyhk;. ,J fUjg;gLk;

re;ju;g;gq;fSf;F Vw;g khw;wkilayhk;.

fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;

• m jpzpTg; nghUnshd;W <u;g;Gg;Gyj;jpy; Xu; h cauj;Jf;F cau;j;jg;gl;l

NghJ Nrkpf;fg;gl;l mOj;j rf;jp  vdf; fhl;Ljy;.

• nghUs; xd;W ,aq;Fk;NghJ>  mjpy; Nrkpf;fg;gl;Ls;s rf;jpapd; fhuzkhf

Ntiy nra;Ak; Mw;wy;. mJ Neu;Nfhl;baf;fk; fhuzkhf ngau;r;rp

,af;fg;ghl;Lr;; rf;jpahfNth Row;rp ,af;fj;jpd; fhuzkhf Row;rp

,af;fg;gz;G rf;jpahfNth ,Uf;fyhk;.

• kPspay; mOj;j rf;jpia tpsf;Ftjw;F cjhuzq;fSld; fye;JiuahLjy;.

• <u;;g;Gg; Gyj;jpy; xU nghUs; RahjPdkhf tpOk;NghJ ,af;fg;gz;G rf;jp +

mOj;j rf;jp = khwpyp vdf;fhl;Ljy;.

• vspa Cry; Fz;L xd;wpd; ,af;fj;ijf; fUj;jpw; nfhz;L ,j;jj;Jtj;jpd;

nry;Ygbj; jd;ikia Muha;jy;.
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Nju;r;rp kl;lk; 2.7:Nju;r;rp kl;lk; 2.7:Nju;r;rp kl;lk; 2.7:Nju;r;rp kl;lk; 2.7:Nju;r;rp kl;lk; 2.7: tpQ;Qhd NtiyfspYk; md;whl tho;f;ifapYk; Xa;T

epiyapy ; cs;s gha ;nghUs;fs ; njhlu ;ghd

jj;Jtq;fisAk; tpjpfisAk; gad;gLj;Jthu;.

ghlNtisfsghlNtisfsghlNtisfsghlNtisfsghlNtisfs; : 14

fw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• Vaupd; Ma;fUtp>  U Foha;fspy;; mlu;j;jpfspd; xg;gPL njhlu;ghd gpurpdq;fisj;

jPu;f;f KbAk;.

• ePupaw;nwhFjp njhopw;gLk; jj;Jtj;ij tpsf;Ftjw;Fk; gpurpdq;fs; jPu;g;gjw;Fk;

g];fhypd; (Pascal’s) jj;Jtj;ijg; gpuNahfpf;f KbAk;.

• mkpo;jy;> kpjj;jy; njhlu;ghd Njhw;wg;ghLfis tpsf;Ftjw;Fk; gpurpdq;fs;

jPu;g;gjw;Fk; Mf;fpkpb]pd; jj;Jtj;ijg; gad;gLj;j KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• mlu;j;jp> rhu;glu;j;jp> mKf;fk; njhlu;ghd Nfhitfs;

• ePu;epiyapay; mKf;fj;jpw;fhd Nfhit

• Vaupd; Ma;fUtp> U Foha; gad;gLj;jp jputq;fspd; mlu;j;jpfis xg;gply;.

• g];f;fhypd; jj;JtKk; mjd; gpuNahfq;fSk;

• NkYijg;G

• Njhw;w epiwf;FiwTf;Fk; NkYijg;Gf;Fkpilapyhd njhlu;G

• Mf;fpkpb]pd; jj;Jtk;

• kpjj;jy; jj;Jtk;

fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• mKf;fj;ij tiutpyf;fzg;gLj;Jjy;.

• mKf;fk; xU fhtpay;y vd;gij tpsf;Fjy;.

• Xa;tpy; cs;s Vftpdj;jputj;jpDs; mKf;fj;jpw;fhd njhlu;G  vd;gijg;

ngWk;nghUl;L khztu;f;F xg;gil toq;Fjy;.

• g];f;fhypd; jj;Jtj;ij tpsf;Fjy;.

• ePupay; cau;j;jp nraw;gLk; tpjj;ij tptupg;gjw;F g];f;fhypd; jj;jtj;ijg;

gad;gLj;Jjy;.

• g];f;fhypd; jj;Jtj;jpd; gpuNahfq;fs; gw;wpf; fye;JiuahLjy;.

• ghapapDs;Ns xU nghUspd; kPjhd kPAe;jy; tpir vt;thW mKf;fj;jpd;

tpisthf Vw;gLfpwJ vd;gij tpsf;fkspj;jy;.

• xU nghUs; kpjg;gjw;F mtrpakhd epge;jidfisj; jPu;khdpj;jy;.

• jputj;jpDs;Ns Gs;spnahd;wpd; mKf;fj;jpd; ,ay;Gfisf; fye;JiuahLjy;.

• ,U jputq;fspd; mlu;j;jpfis xg;gpLtjw;F Vaupd; Ma;fUtpiaAk; U

FohiaAk; gad;gLj;Jjy;.

• NkYijg;ig mwpKfk; nra;tJld; Mf;fpkpB]pd; jj;Jtj;ijf; $Wjy;.
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• nghUj;jkhd nraw;ghL %yk; Mf;fpkpbrpd; jj;jtj;Jf;F nray; tpsf;fk;

mspj;jy;.

• Mf;fpkpb]pd; jj;Jtj;jpw;fhd Nfhit xd;iw jUtpj;Jf; nfhs;Sjy;.

• kpjj;jy; jj;jtj;ijf; fye;JiuahLjy;.

• jputq;fspd; mlu;j;jp fhz;gjw;F vspa ePu;khdpiag; gad;gLj;Jjy;.

Ma;T$lr; nraw;ghLfs;Ma;T$lr; nraw;ghLfs;Ma;T$lr; nraw;ghLfs;Ma;T$lr; nraw;ghLfs;Ma;T$lr; nraw;ghLfs;

• jputq;fspd; mlu;j;jpiag; gpd;tUkhW xg;gpLjy;.

• U Foha; gad;gLj;jy; %yk;

• Vaupd; Ma;fUtp %yk;

• ePukhdp nfhz;L jputq;fspd mlu;j;jpfis xg;gpLjy;.
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Nju;r;rp kl;lk; 2.8 :Nju;r;rp kl;lk; 2.8 :Nju;r;rp kl;lk; 2.8 :Nju;r;rp kl;lk; 2.8 :Nju;r;rp kl;lk; 2.8 : tpQ;Qhd uPjpapYk; md;whl tho;f;ifapYk; gha;fpd;w

ghapfs; gw;wpa jj;Jtq;fisAk; tpjpfisAk;

gad;gLj;Jthu;.

ghlNtisfs;    :ghlNtisfs;    :ghlNtisfs;    :ghlNtisfs;    :ghlNtisfs;    : 0 80 80 80 80 8

fw;ww; NgWfs;:fw;ww; NgWfs;:fw;ww; NgWfs;:fw;ww; NgWfs;:fw;ww; NgWfs;:

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• cWjpahd mUtpf;Nfhl;Lg; gha;r;rYf;F njhlu;r;rpahd rPu;g;gha;r;ry; rkd;ghl;il

cgNahfpf;f KbAk;.

• gpurpdq;fs; jPuf;Fk; nghUl;L NgZ}Y}apd; jj;Jtj;ijg; gpuNahfpf;f KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• cWjpg;gha;r;ry; - Xu; Fwpj;j Gs;spapy; ghapapd; rfy Jzpf;iffSk; xNu

ghijapy; xNu fjpapy; fle;J nry;Yjy;.

• nfhe;jspg;Gg; gha;r;ry; - xOq;fw;w gha;r;ry;

• mUtpf; NfhL – ghapapy; xU Jzpf;if efUk; ghij

• mUtpf;NfhL xU tisapahFk;. mjDila VjhtJ xU Gs;spapy; ghapj;

Jzpf;ifapd; Ntfj;jpd; jpirahdJ mg;Gs;spapy; tiuag;gl;l njhlupj; jpirapy;

,Uf;Fk; ;. cWjpg;gha;r;rypy; mUtpf;NfhLfs; gha;r;ry; NfhLfSld;

nghUe;Jfpd;wd.

• mlu; gha;r;ry; (Laminar flow) vd;gJ xU tpNrlkhd cWjpg;gha;r;ryhFk;.

,jpy; ve;jnthU mUtpf; Nfhl;bYs;s rfy Jzpf;ifspd; Ntfq;fSk; rkkhf

,Uf;Fk;. MapDk; ntt;NtW mUtpf;NfhLfspd; Jzpf;iffs; ntt;NtW fjpapy;

,aq;fyhk;.

• neUf;fUk; ghap> (neUf;f Kbahj ghap) gpRf;Fikaw;w ghap> (non-viscos)

njhlu;r;rpr; rkd;ghL NgZ}Y}apd; jj;Jtk; njhlu;ghd tpisTfSk;.

• ahjhapDk; xU ghap mKf;fj;jpw;Fs;shd NghJ VjhtJ nghUnshd;wpd; fd

mstpy; Fwpg;gplj;jf;fsT khw;wNkw;gltpy;iynadpy; mg;nghUs; neUf;fUe;

jd;ikaJ vdf; fUjg;gLk;. jputq;fs; nghJthf neUf;fUe;jfTilad.

thAf;fs; epr;rakhf neUf;fj;jF jd;ikAilajhapDk; thAtpD}lhf xU

nghUs; mirAk; Ntfj;ijf; fzpf;f NgZ}Y}apd; rkd;ghl;ilg; gad;gLj;jyhk;.

,J thAt+lhf xypapd; Ntfj;Jld; xg;gpLk;NghJ thAtpd; Ntfk; kpfr; rpwpajhf

,Uf;Fk;NghNj ,J nghUe;JtjhFk;.

• cWjpg; gha;r;rYf;fhd njhlu;r;rpr; rkd;ghL

• mUtpf;Nfhl;L;g; gha;r;rYf;Fupa NgZ}Y}apd; jj;JtKk;  epge;jidfSk;.
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fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• mUtpf;Nfhl;L nfhe;jspg;gw;w> nfhe;jspg;Gg; gha;r;ry;fisr; nra;J fhl;Ljy;.

• cWjpg;gha;r;rYf;fhd njhlu;r;rpr; rkd;ghl;il mwpKfQ; nra;jy;.

• gpRgpRf;fw;w neUf;fUk; mUtpf;Nfhl;Lg; gha;r;rYf;fhd NgZ}Y}apd;

jj;Jtj;ij mwpKfk; nra;J tpsf;fkspj;jy;.

• Ma;T$lj;jpy; ngw;Wf;nfhs;sf;$ba cgfuzq;fisg; gad;gLj;jp

NgZ}Y}apd;  jj;Jtj;jpw;F nray;Kiw %yk; tpsf;fkspj;jy;.

• NgZ}apapd; jj;Jtj;ijg; gpuNahfpf;ff; $ba re;ju;g;gq;fisf;

fye;JiuahLq;fs;.
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myF 3 : miyTfSk; miyfSk;myF 3 : miyTfSk; miyfSk;myF 3 : miyTfSk; miyfSk;myF 3 : miyTfSk; miyfSk;myF 3 : miyTfSk; miyfSk;

Nju;r;rp 3.0 :Nju;r;rp 3.0 :Nju;r;rp 3.0 :Nju;r;rp 3.0 :Nju;r;rp 3.0 : kd pjd pd ;  Gyq ;$u ;  czu ; r ; r p fs pd ;  t P r ;ir

mfykhf;Ftjw;F miyfs; njhlu;ghd jj;Jtq;fisAk;

vz;zf;fUf;fisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.1 :Nju;r;rp kl;lk; 3.1 :Nju;r;rp kl;lk; 3.1 :Nju;r;rp kl;lk; 3.1 :Nju;r;rp kl;lk; 3.1 : ngsjpftpaiy mbg;gilahff; nfhz;L miyTfisg;

gFg;gha;T nra;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; : 10

fw;ww; NgWfsfw;ww; NgWfsfw;ww; NgWfsfw;ww; NgWfsfw;ww; NgWfs;:

khztupdhy;khztupdhy;khztupdhy;khztupdhy;khztupdhy;

• vspik ,irapaf;fj;jpw;F mtrpakhd epge;jidfis tptupf;fTk;> mjd;

Mtu;;j;jd  fhyj;ijAk; fzpf;f KbAk;.

• miyAk; nghUnshd;wpd; ,af;fj;ij mjd;kPJ njhopw;gLk; tpirfSld;

njhlu;GgLj;jTk; KbAk;.

• vspik ,irapaf;fj;jpy; cs;s nghUnshd;wpd; rf;jpiaf; fzpf;f KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• miytpaf;fq;fspy; vspik ,irapaf;fk; tpNrlkhdnjhd;W.

• vspik ,irapaf;fj;jpd; gjq;fs; ‘kPbwd;’, ‘Mtu;j;jd fhyk;’, ‘,lg;ngau;r;rp’

kw;Wk; ‘tPr;rk;’ Mfpad.

• vspik ,irapaf;fj;jpw;fhd rkd;ghL. .

• rPuhd tl;l ,af;fnkhd;wpd; vwpa ,af;fk; Xu; vspik ,ir ,af;fk; vd

fhl;lyhk;.

• miyTfspd; mtj;ij

• ,U miyTfspilNaAs;s mtj;ij NtWghL

• Fwpj;j Neuj;jpy; ,lg;ngau;r;rp 

• njhlu;Gfs; kw;Wk;,  , (ω khwpypahf cs;sNghJ)

• vspik ,ir ,af;fnkhd;wpy; ,lg;ngau;r;rp vjpu; Neu tiuG

• vspa Crypd; miyTfs;

miyT fhyk; (rpwpa miyTfSf;F)

• xU ,Nyrhd RUs; tpy;ypy; njhq;Ffpd;w jpzptpd; miyTfs;
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miyT fhyk; m – njhq;ftplg;gl;l jpzpT

K – tpy;khwpyp

• RahjPd> jzpj;j> type;j miyT

• gupT

v. ,. ,. (S H M) ,d; rf;jpAk; rf;jp khw;wKk;

• rf;jpAk; vspa ,ir ,af;fj;jpd; rf;jp khw;wq;fSk; ( ml;ltiz 3.1)
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fw;wy;-fw;gpj;jy; eltbf;iffs;fw;wy;-fw;gpj;jy; eltbf;iffs;fw;wy;-fw;gpj;jy; eltbf;iffs;fw;wy;-fw;gpj;jy; eltbf;iffs;fw;wy;-fw;gpj;jy; eltbf;iffs;

• vspa Cry; my;yJ epiw njhq;ftplg;gl;Ls;s ,Nyrhd RUs; tpy; xd;wpd;

miyTj; njhFjpia mtjhdpj;J ,lg;ngau;r;rp> tPr;rk;> Mtu;j;jd fhyk;

kw;Wk; kPbwd; vd;gdtw;iw tiutpyf;fzg;gLj;Jjy;.

• miyTj; njhFjp xd;wpd; rf;jp epiykhw;wq;fs; gw;wpf; fye;JiuahLjy;.

• vspik ,ir ,af;fj;ij tiutpyf;fzg;gLj;jy;.

• vs pa ,ir,af ;fkhdJ r P uhd tl ;l t paf ;fj ;j pd ; vw pifahf

tifFwpf;fg;gLfpd;wJ vdf; fhl;Ljy;.

• Nkw;$wpa tiff;Fwpg;gpd; gad;ghL gw;wpf; fye;JiuahLjy;.

• miytpaf;fj;jpd; mtj;ijia (Nfhzk;) mwpKfQ; nra;jy;.

• vspa ,U Cry;fisg; gad;gLj;jp> mtj;ij NtWghl;il mwpKfk; nra;jy;.

• vspa ,ir ,af;fj;jpd; jd;ikia tpsf;Ftjw;F ,lg;ngau;r;rp – Neutiuigg;

gad;gLj;Jjy;.

• vspa Cry; xd;wpd; ePsj;Jf;Fk; miyTf;fhyj;Jf;Fkpilapyhd njhlu;ig

Muha;jy;.

• nghUj;jkhd nraw;ghLfs; %yk; jzpe;j miyTfisg; gad;gLj;jp RahjPd

miyTfis mwpKfQ; nra;jy;.

• type;j miyTfisAk; gupT gw;wpAk; nray; tpsf;fkspf;f ghw;wdpd; (Barton’s)

Cry;fisg;  gad;gLj;Jjy;.

• nghwpKiwapay; guptpd; nghUl;Lg; gy cjhuzq;fisf; fye;JiuahLjy;.

• miyTfspd; Kf;fpaj;Jtk; gw;wpf; fye;JiuahLjy;.

Ma;T $l nraw;ghLfs; :Ma;T $l nraw;ghLfs; :Ma;T $l nraw;ghLfs; :Ma;T $l nraw;ghLfs; :Ma;T $l nraw;ghLfs; :

• vspa Criyg; gad;gLj;jp GtpaPu;g;G Mu;KLfiyj; Jzpjy;.

• ,Nyrhd tpy; xd;wpy; njhq;ftplg;gl;l jpzpTf;Fk; miyT fhyj;Jf;Fkpilapyhd

njhlu;igf; fhZjy;.

• ghw;wdpd; Cry;fs; %yk; nray; tpsf;fkspj;jy;.
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Nju;r;rp kl;lk; 3.2 :Nju;r;rp kl;lk; 3.2 :Nju;r;rp kl;lk; 3.2 :Nju;r;rp kl;lk; 3.2 :Nju;r;rp kl;lk; 3.2 : gy;NtW tifahd miy ,af;fq;fisAk; mtw;wpd;

gad;ghLfs; gw;wpAk; Njbawpthu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 08

fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• Jzpf;iffspd; vspa ,ir ,af;f mbg;gilapy; miyapafj;ij tptupf;f

KbAk;.

• nel;lhq;F miyfisAk; FWf;fiyfisAk; NtWgLj;j KbAk;.

• miy ,af;fj;ij tiuGuPjpapy; tif Fwpf;fTk; xNu mtj;ijapYs;s

Gs;spfisAk; ntt;NtW mtj;ijfspYs;s / vjpu; mtj;ijapYs;s Gs;spfisAk;

,dq;fhz KbAk;.

• miy ,af;fk; njhlu;ghd gpurpdq;fisj; jPu;f;f KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• FWf;fiy ,af;fk; xd;wpy;> Clfj; Jzpf;iffspd; mjpu;T ,af;fk;> miy

nry;Yk; jpirf;Fr; nrq;Fj;jhf ,Uf;Fk;.

• nel;lhq;F miy ,af;fk; xd;wpd;NghJ  Clfj; Jzpf;iffspd; mjpu;T

,af;fk; miy nry;Yk; jpir topNa ,Uf;Fk;.

• jug;gl;l Neuj;jpy;> J}uj;Jld; Xu; miytpYs;s Jzpf;iffspd; ,lg; ngau;r;rpia

tif Fwpj;Jf; fhl;Ljy;.

• rk mtj;ijapy; cs;s Gs;spfisAk; gy;NtW tpj mbg;gilapUs;s

Gs;spfisAk; ,dq;fhZjy;.

• xNu mtj;ijfs; njhluhf miy ePsk;

• Xu; miy neLNf ,U Jzpf;iffSf;fpilapyhd mtj;ij NtWghL MdJ>

mLj;jLj;J tUfpd;w tl;lq;fspd; gpd;dkhFk;. (Nfhzk; - Nubad;fspy;)

• tpUj;jpmiyfspy; gpuNahfpf;Fk; fiyr;nrhw;fshd kPbwd; (f)>  miy ePsk;

( )> fjp (v)> tPr;rk; (A) kw;Wk; mtj;ij NtWghL Mfpad.

• xU nrf;fdpy; xU Fwpj;j Gs;spiaf; fle;J nry;Yk; miy

,af;fnkhd;wpd; miy Kbfspd; vz;zpf;if kPbwd; vdg;gLk;.

• miynahd;wpd; nrYj;Jif Ntfk;> mjd; kPbwd;> mjd; miy ePsk; ,ilNaahd

njhlu;G . Mw; jug;gLk;.

• miy ,af;fnkhd;wpd;NghJ>  Jzpf;if xd;wpd; rkepiyj; jhdj;jpypUe;jhd

cau; ,lg; ngau;r;rp ‘tPr;rk;’ vdg;gLk;.

• xd;wd; gpd; xd;whd miyfspd; topNa ,U Jzpf;iffSf;fpilapyhd mtj;ij

NtWghL miy tl;lj;jpy; xU gpd;dkhFk;. (Nfhzk; Miuadpy;)

• mLj;JtUk; xj;j mtj;ij Jzpf;iffSf;F ,ilapYs;s J}uk; miy ePsk;

vdg;gLk;.
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fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• fapWfs;> <u;f;fg;gl;l ,io> RUs;tpy;> rpypq;fp> my;yJ Fw;wiy jhq;fp

Mfpatw;wpy; cUthf;fg;gLk; mjpu;Tfspd; %yk; miyfs; gw;wpa vz;zf;fUitg;

ngWtjw;Fg; gy re;ju;g;gq;fis mtjhdpj;jy;.

• Fw;wiyjhq;fp> rpypq;fp> CRO fzdpiag; gad;gLj;jpg; gpd;tUtdtw;iw nra;J

fhl;Lk; nghUl;L nraw;ghLfspy; <LgLj;jy;.

• miyfs; rlg; nghUis ,lkhw;wk; nra;ahJ rf;jpia ,lkhw;wk; nra;fpd;wd.

• FWf;fiyfs; kw;Wk; nel;lhq;F miyfs;.

• miyfspd; ,ay;Gfis ,dq;fhZq;fs;.

• FWf;fiyfSk; nel;lhq;F miyfSk;

• miynahd;wpd; kPbwd;

• tPr;rk;> mtj;ij NtWghL kw;Wk; miy ePsk;

•  vDk; njhlu;igg; ngWjy;.

• miy ,af;fj;jpYs;s Jzpf;ifnahd;wpd; ,lg;ngau;r;rp Neu tiugpidg;

gad;gLj;jp tPr;rk; Mtu;j;jd fhyk; vd;gtw;iw vLj;Jf;fhl;ly;.

• FWf;fiyfs;> nel;lhq;fiyfspy; Jzpf;iffspd; mjpu;Tfisj; J}uj;Jld;

tiuGfshf tifFwpf;Fk; Kiwfis tpsf;Fjy;.

• miynahd;wpd; VjhtJ xU fzj;jpy; xj;j mtj;ijnahd;wpd; ,U

Gs;spfSf;fpilapyhd mtj;ij NtWghl;ilAk; vjputj;ijapYs;s ,U

Gs;spfSf;fpilapyhd mtj;ij NtWghl;lilAk; tpsf;Fq;fs;.

• mtj;ij NtWghl;bg;gilapy; miyePsj;ij tiutpyf;fzg;gLj;Jq;fs;.

Ma;T$lw; nraw;ghLMa;T$lw; nraw;ghLMa;T$lw; nraw;ghLMa;T$lw; nraw;ghLMa;T$lw; nraw;ghL

• rpypq;fp> fNjhl;Lfjpu; miyTfhl;b ( CRO ) gad;gLj;jp miy ,af;fk; gw;wpa

nray; tpsf;fkspj;jy;.
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Nju;r;rpkl;lk; 3.3 :Nju;r;rpkl;lk; 3.3 :Nju;r;rpkl;lk; 3.3 :Nju;r;rpkl;lk; 3.3 :Nju;r;rpkl;lk; 3.3 : miyfspd; ,ay;Gfis Muha;e;J mit gad;gLk;miyfspd; ,ay;Gfis Muha;e;J mit gad;gLk;miyfspd; ,ay;Gfis Muha;e;J mit gad;gLk;miyfspd; ,ay;Gfis Muha;e;J mit gad;gLk;miyfspd; ,ay;Gfis Muha;e;J mit gad;gLk;

re;ju;g;gq;fs; gw;wpj; Njbaha;thu;.re;ju;g;gq;fs; gw;wpj; Njbaha;thu;.re;ju;g;gq;fs; gw;wpj; Njbaha;thu;.re;ju;g;gq;fs; gw;wpj; Njbaha;thu;.re;ju;g;gq;fs; gw;wpj; Njbaha;thu;.

ghlNtisfsghlNtisfsghlNtisfsghlNtisfsghlNtisfs; : 10

fw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfsfw;ww; ngWNgWfs;:

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• miyfspd; nghJ ,ay;Gfshfj; njwpg;G> KwpT> jiyaPL kw;Wk; Nfhzy;

gw;wp tptupf;f KbAk;.

• gpd;tUk; epfo;r;rpfis tpsf;Ftjw;F miyfspd; kPnghUj;jy; jj;Jtj;ijg;

gad;gLj;j KbAk;.

jiyaPL> epiyahd miyfs;> mbg;Gfs;

• njwpg;G> mbg;Gfs; kw;Wk; epiyahd miyfs; njhlu;ghd fzpg;Gfis

Nkw;nfhs;s KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

• miyfspd; njwpg;G

• xU tpiwj;j tiug;ghl;by;

• xU RahjPd tiug;ghl;by;

njwpj;j miynahd;wpy; mtj;ij khw;wk;

• miyfspd; KwpT

• miyapd; fjpfspd; mbg;gilapy; KwpTr; Rl;b

• KwpTr;Rl;bia miyapd; fjpabg;gilapYk; miyePsk; mbg;gilapYk;

ntspg;gLj;Jjy; 
1
n

2 
=

• KwpT Vw;gLk; NghJ miyapd; fjpapYk; miy ePsj;jpYk; Vw;gLk; khw;wk;.

• KwpT Vw;gLk;NghJ  gL miyapd; kPbwdpy; khw;wk; Vw;gLtjpy;iy.

• Kidthf;fk;

• miyfspd; kPnghUj;jy; jj;Jtk;

• ,U miyfspd; tpisAs; miyia tiuG uPjpapy; Fwpj;jy;.

• jiyaPL eilngw;wikia tpsf;Fk; glq;fs;.

• Mf;f> mopTj; jiyaPL

• epiyahd miyfs; cUthf;fy;

• epiyahd miyfl;Fupa epge;jidfs;

• epiyahd miyfspd; ,ay;Gfs;

• epiyahd miyfspd; tiugbg;gilapyhd tifFwpg;Gfs;

• fZf;fs;> Kuz;- fZf;fs; cUthf;fk;

• epiyahd miyfs; tpUj;jp miyfs; Mfpatw;wpd xg;gPL

• mbg;Gfspd; Njhw;Wif

• mbg;G mjpu;ntz; 
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fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• gpd;tUtdtw;wpy; njwpg;Gfis mtjhdpf;f nraw;ghLfisr; nra;jy;.

- Fw;wiy jhq;fpapd; js miyfs;

- xyp miyfs;

- fapw;wpy; miyfs;

- rpypq;fpapy; miyfs;

• njwpg;giyfspd; ,ay;Gfisg; gLNfhzk;> miyePsk;> mjpu;ntz;> fjp kw;Wk;

gLk;miy njhlu;ghfr; nrYj;Jifj; jpir Mfpatw;wpd; mbg;gilapy;

fye;JiuahLjy;.

• rpypq;fp> RUsptpy; %yk; td; njwpg;G> nkd; njwpg;G gw;wpr; nray;

tpsf;fkspg;gJld; ,U re;ju;g;gq;fspYk; mtj;ij NtWghl;ilAk; tpsf;Fjy;.

• fzdpiag; gad;gLj;jp miyj; njwpg;Gfs; eilngWtijf; fhl;ly;.

• Fw;wiy jhq;fpiag; gad;gLj;jp ePu; miyfspd; Nfhziy mtjhdpg;gjw;F

nraw;ghLfspy; <LgLjy;.

• Nfhzy; miyfspd; ,ay;Gfis miyePsk;> kPbwd;> fjp> Mfpait njhlu;ghfg;

gLk;miyapd;  nrYj;Jifj; jpir> miyfspd; tbtk; Mfpatw;wpd;

mbg;gilapy; fye;JiuahLq;fs;.

• fzdpiag; gad;gLj;jp Nfhzy; eilngWk; re;ju;g;gq;fisf; fhl;Ljy;.

• Fw;wiy jhq;fpiag; gad;gLj;jp ePu; miyfspd; Kwpit mtjhdpg;gjw;F

nraw;ghLfspy; <LgLjy;.

• Kwptiyfspd; ,ay;Gfis KwpTf; Nfhzq;fs;> miy ePsk;> kPbwd;> fjp

kw;Wk; gL miyapd; njhlu;ghfr; nrYj;Jifj; jpir Mfpatw;wpd; mbg;gilapy;

fye;JiuahLjy;.

• KwpTr; Rl;bia tiutpyf;fzg;gLj;jy;.

• fzdpiag; gad;gLj;jp> miyfspy; KwpT eilngwiy fhl;Ljy;.

• kPnghUe;jy; njhlu;ghd fUj;JUthf;fk; ngw>  rpypq;fp my;yJ fapW

Nghd;w nghwpKiw khjpupnahd;iw mtjhdpj;jy;.

• kPnghUe;jy; jj;Jtj;ij Kd;itj;Jf; fye;JiuahLq;fs;.

• Fw;wiy jhq;fpapy; ePuiyapd; jiyaPl;Lf; Nfhyq;fis mtjhdpf;fr;

nraw;ghLfspy; <LgLj;jy;.

• glq;fisg; gad;gLj;jp Mf;f> mopTj; jiyaPLfs; gw;wpf; fye;jiuahLjy;.

• (mjpupia cgNahfpj;J) xU nky;ypa ,ioapy; mjpu;it Vw;gLj;jp epiyahd

miyfs; gw;wp nray; tpsf;fkspj;jy;.

• epiyahd miyfs; Njhd;Wtjw;F mtrpakhd epge;jidfis tpsf;Fjy;.

• epiyahd miyfspd; cUthf;fj;ij tiuG%yk; tptupj;jy;.

• NkYs;s nraw;ghLfspd; NghJ fZ kw;Wk; Kuz; fZ Mfpatw;wpd;

cUthf;fj;ijAk; nra;J fhl;Ljy;.

• EZf;Fg;gd;dp> fNjhl;Lf;fjpu; miyTfhl;b (CRO) gad;gLj;jp gupNrhjid

uPjpahf fZf;fs;> Kuz; fZf;fis vjpu;T $wp epiyfisf; fz;L gpbj;jy;.

• xNu kPbwDs;s ,U ,irf;fitfisj; njupT nra;J mtw;wpy; xd;wpd; kPJ

rpwpjsT nkOif xl;b ,uz;ilAk; xNu Neuj;jpy; mjpur; nra;J mbg;Gfis

mtjhdpj;jy;.

• mz;zsthd kPbwd;fSila xyp Kjy;fspy; ,Ue;J gpwg;gpf;fg;gLk;

miyfshy; mbg;Gfs; Njhd;Wtij tupg;glk; %yk; tpsf;Fjy;.
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•  vDk; rkd;ghl;il ngWjy;.

• 1000 ml msT rhbiaf; fpilahf itj;J J}shf;fpa jf;ifj; Jfs;fis

mjDs; guTjy;.

msTrhbapd; jpwe;j KidaUNf xU rpwpa xypngUf;fpia itj;J mwpFwp

gpwg;ghf;fp %yk; xyp kPbwid mjw;F toq;Fjy;.

fpl;lj;jl;l 3kHz kPbwd; cila xypia toq;fp msT rhbAs;Ns tspapy;

cUthd epiyahd miyapid mtjhdpj;jy;.

• epiyahd miyapd; gz;Gfis (,ay;Gfs;) tpsf;Fjy;.

• epiyahd miyfSf;;Fk; tpUj;jp miyfSf;FkpilNa NtWghLfis

tptupj;jy;.

Ma;T$lr; nray; tpsf;fk;.Ma;T$lr; nray; tpsf;fk;.Ma;T$lr; nray; tpsf;fk;.Ma;T$lr; nray; tpsf;fk;.Ma;T$lr; nray; tpsf;fk;.

Fw;wiy jhq;fp %yk; miyfspd; gz;Gfs; (,ay;Gfs;) gw;wpa nray;

tpsf;fk; mspj;jy;.
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Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4Nju;r;rp kl;lk; 3.4 : khwpfisf; ifahStjd; %yk; ,iofspYk;

Nfhy;fspYk; cz;lhFk; mjpu ;T tiffisg;

gad;gLj;Jtu;.

ghlNtisghlNtisghlNtisghlNtisghlNtis : 12

fw;ww; NgWfsfw;ww; NgWfsfw;ww; NgWfsfw;ww; NgWfsfw;ww; NgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• ,iofspYk; Nfhy;fspYk; epiyahd miyfSf;Fupa gupT kPbwd;fspd;

vz;Nfhyj;ij tpsf;f KbAk;.

• eLf;f miyfs;> Rdhkp cUthjy; Mfpatw;iw tptupf;Fk; nghUl;L miyfs;

gw;wpa mwpitg; gad;gLj;j KbAk;.

• ,iofspy; kw;Wk; Nfhy;fspy; Njhd;Wk; epiyahd miy Nfhyq;fs; njhlu;ghd

fzpgPLfis Nkw;nfhs;s KbAk;.

topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:topfhl;ly;fs;:

• ,ioapy; FWf;F / epiyahd miyfs;

• <u;f;fg;gl;l ,ioapy; gy;NtW tpjkhd mjpu;Tfis tpsf;Ftjw;fhd glq;fs;.

• ,ionahd;wpy; (kpf vspa) mbg;gil mjpu;T

• ,ionahd;wpy;  Nkw;nwhdpfSk; Ruq;fSk;

• ,ioapd; xt;nthU tif mjpu;tpYk; ,ioapd; ePsj;Jf;Fk; miy ePsj;jpw;Fk;

,ilapyhd njhlu;G

• <u;f;fg;gl;l ,ionahd;wpy; FWf;fiyapd; fjpf;Fupa #j;jpuk; -

• ,ionahd;wpy; mbg;gilj; njhdpf;Fupa Nfhit

• Nfhy; xd;wpy; nel;lhq;F miyf;fjpf;Fupa #j;jpuk; -

• Nfhy; xd;wpy; cUthf;fg;gl;l epiyahd miyfs;

- xU Kid ,Wf;fpa epiyapy;

- kj;jpapy; ,Wf;fpa epiyapy;

• euk;Gf;fUtpfspd; mjpu;Tr; nraw;ghL (rpy ,irf;fUtpfs;)

• eLf;f miyfs;> upr;lu; msT kw;Wk; Rdhkp

eLf;fpay; eLf;fpay; eLf;fpay; eLf;fpay; eLf;fpay; (seismology) vd;gJ vd;d?vd;gJ vd;d?vd;gJ vd;d?vd;gJ vd;d?vd;gJ vd;d?

Gtpa+lhfTk; Gtpiar; Rw;wpAk; mire;J nry;Yk; eLf;f miyfs; kw;Wk;

GtpeLf;fk; njhlu;ghd fw;if eLf;fpay; vdg;gLk;. GtpeLf;fk;> eLf;fpaiyfs;

njhlu;ghd fw;ifapy; <LgLk; tpQ;Qhdp eLf;fpayhsu; Seismologist Mthu;.
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eLf;f miyfs; eLf;f miyfs; eLf;f miyfs; eLf;f miyfs; eLf;f miyfs; (Seismic Waves) vd;why; vd;d?vd;why; vd;d?vd;why; vd;d?vd;why; vd;d?vd;why; vd;d?

GtpapYs;Ns ghiwnahd;wpd; jpBu; cilT fhuzkhf my;yJ ntbj;jy;

xd;wpdhNyh cUthf;fg;gLk; rf;jp miyfs; eLf;f miyfshFk;. ,r;rf;jp miyfs;

GtpapD}L efu;e;J nry;tJld; eLf;ftiuapapYk; gjpthfpd;wd.

eLf;f miyfspd; tiffseLf;f miyfspd; tiffseLf;f miyfspd; tiffseLf;f miyfspd; tiffseLf;f miyfspd; tiffs;

gytpjkhd eLf;f miyfs; cs;sd. mit ahTk; ntt;NtW Kiwfspy;

,aq;Ffpd;wd. Kf;fpakhd xUtiffshtd clyf miyfs; (body waves)

Nkw;gug;giyfs; (Surface waves) MFk;.

clyf miyfs; Gtpapd; cl;gilfspD}L efu;e;J nry;Yk; Mdhy;> Nkw;gug;G

miyfs; khj;jpuk; Gtp Nkw;gug;gpd; Nkyhf ,aq;f KbAk;.

clyf miyfs; clyf miyfs; clyf miyfs; clyf miyfs; clyf miyfs; (body waves)

GtpapDl;Gwj;jpD}lhf ,t;tiyfs; nry;fpd;wd. epy eLf;fj;jpdhy; fhtg;gLk;

Nkw;gug;G miyfSf;F Kd;ghf clyf miyfs; cUthfpd;wd. ,t;tiyfs;

Nkw;gug;giyfspYk; ghu;f;f cau; kPbwd; nfhz;l miyfshFk;.

P miyfs; miyfs; miyfs; miyfs; miyfs;

KjyhtJ tifahd clyf miy P miy my;yJ Kjd;ik (Primary) miyahFk;.

,J kpf Ntfkhd eLf;f miy tifahFk;;. eLf;f mtjhdpg;G epiyankhd;wpid

Kjypy; te;jilAk; miyahFk;. ePu; my;yJ GtpapYs;s jputg;gilfs; Nghd;W P

miyfshy; jpz;kg; ghiwfspD}Lk; ghapfspD}Lk; ,af;f KbAk;. xyp miyahdJ

tspiaj; js;sp my;yJ ,Oj;J miyar; nry;tJ Nghd;W P miy ghiwiaj;

js;spNah ,Oj;Njh miyar; nra;af; $baJ.  ePq;fs; ghupa ,b xypiaAk; mNj

Neuj;jpy; [d;dy; xd;W mjpu;tijAk; vg;NghjhtJ Nfl;Ls;sPu;fsh? xyp miyfs;

ad;dy; fz;zhbia js;sp my;yJ ,Oj;jy; %yk; fz;zhb ad;dy; mjpu;fpd;wJ

Nghy P miyfs; ghiw xd;iwj; js;spNah my;yJ ,Oj;Njh mjpur; nra;fpd;wd.

epy eLf;fj;jpd;  P miyfisr; rpy rkaq;fspy; tpyq;Ffs; czu;fpd;wd. epy

eLf;fk; jhf;f Kd;G (Fwpg;ghf> Nkw;gug;G miyfs; tUtjw;F Kd;ghf eha;fs;

nghJthff; Fiuf;fj; njhlq;Ffpd;wd. tof;fkhf vk;khy; NkhjiyAk; (bump)

miyfspd; mjpu;itAk; kl;Lk; czu KbAk; P miyfs; neUf;fy; miyfs;

vd;Wk; mwpag;gLfpd;wJ. Vnddpy; ,t;tiyfs; js;sTk; ,Of;fTk; nra;fpd;wd. P

miiag; nghWj;jstpy; miy mikAk;. jpirapNyNa Jzpf;iffs; nry;Yk;

mj;jpirapNyNa rf;jpAk; CLflj;jg;gLjyhy;> rpy rkaq;fspy; ‘miyr; nrYj;Jifapd;

jpir’ vdg;gLk;. P miyfs; xUtif nel;lhq;F miyahFk;.
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(cU 3-1)

nrYj;Jifj; jpir

nrYj;Jifj; jpir

nrYj;Jifj; jpir

nrYj;Jifj; jpir

nrYj;Jifj; jpir

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

cU 3.1, P miyfspd; gltpsf;fk;
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S miyfs;miyfs;miyfs;miyfs;miyfs;

,uz;lhtJ tif cly; miyahd S miy my;yJ Jizahd (Secondary)

miyahdJ epy eLf;f miyapy; ePq;fs; czuf; $ba ,uz;lhtJ miyahFk;. S

miy> P miyapYk; ghu;f;f Ntfk; FiwthdJ. mj;Jld; ,t;tiy jpz;kg;

ghiwa+lhfr; nry;Yk;> Mdhy; vj; jput Clfk; ClhfTk; nry;yhJ. S miyapd;

,t;tpay;ghdJ fhuzkhfNt Gtpapd; Gw mfzp jputj;jhy; MdJ vd;W

eLf;fpayhsu;fs; (Seismologist) KbTf;F tUtjw;F fhuzkhf mike;jJ. S miyahdJ

miy nry;Yk; jpirf;F nrq;Fj;jhf ghiwj; Jzpf;iffis Nky; fPohf my;yJ

gf;fk; gf;fkhf> mirar; nra;Ak;. S miyfs; xU tifahd FWf;fiyahFk;.

                   cU 3.2, S miyfspd; gltpsf;fk;

nrYj;Jifj; jpir

nrYj;Jifj; jpir

nrYj;Jifj; jpir

nrYj;Jifj; jpir

nrYj;Jifj; jpir

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;

Jzpf;if ,af;fk;
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Nkw;gug;G miyfs; Nkw;gug;G miyfs; Nkw;gug;G miyfs; Nkw;gug;G miyfs; Nkw;gug;G miyfs; (Surface Waves)

Gtpapd; XbD}lhf kl;Lk; gazpf;Fk; Nkw; gug;giyfs;> clyf miyfspYk;

ghu;f;f Fiwe;j kPbwd; nfhz;lit> ,it kpf ,yFtpy; epy eLf;fg; gjpfUtp %yk;

NtWgLj;jpf; fhl;lf; $bad. ,it clyf miyapd; gpd;G Njhd;wpdhYk; gug;G

miyfNs epy eLf;fj;Jld; njhlu;Gs;s ,og;Gfl;Fk;> mopTfl;Fk; gpujhd fhuzkhFk;.

,og;Gfs; kw;Wk; Nkw;gug;G miyfspd; typik Mfpad Mo;e;j epy eLf;fq;fspy;

Fiwf;fg;gLfpd;wd.

wpr;ru; msT jpl;lk; wpr;ru; msT jpl;lk; wpr;ru; msT jpl;lk; wpr;ru; msT jpl;lk; wpr;ru; msT jpl;lk; (Richter scale)

epy eLf;fnkhd;wpd; NghJ ntspahFk; epy eLf;f rf;jpapd; msit mstpLtjw;fhd

vspa ,yf;fNk upr;lu; msTj; jpl;lkhFk;.

(Wood - Anderson torsion seismometer) t+l; md;lr;rd; KWf;F epy eLf;fkhdpapd;

ntspaPlhf g+[;[paj;jpypUe;J kpfg; ngupa ,lg; nga;r;rpahd xd;wpize;j fpilj;

js tPr;rj;jpd; klf;ifia fzpg;gpLjy; %yk; ngwg;gLk; mb – 10 klf;if

msTj;jpl;lkhFk;.

   ccccc+k; k; k; k; k; : upr;lu; msTj; jpl;lj;jpy; 5.0 msTj; jpl;lk; fhl;Lk; xU Gtp

eLf;fkhdJ mstPL 4.0 Nghd;W 10 juk; ngupjhd FYf;fy; tPr;rj;ijf;

nfhz;Ls;sJ.

105 = 10 x 104

Rdhkp Rdhkp Rdhkp Rdhkp Rdhkp (Tsunami)

RdhkpahdJ ghupa njhlu; miyfisf; nfhz;l> fiuapy; mJ jhf;Fk; NghJ

ghupa mopTfisAk; capupog;GfisAk; Vw;gLj;jf; $bajhFk;.

Rdhkp vDk; nrhy;yhdJ “JiwKf miy” (harbour wave) vDk; [g;ghdpa

nrhy;ypy; ,Ue;J te;jjhFk;. Rdhkp jtWjyhf tw;Wg; ngUf;F miyfs; vd;Wk;

miog;gJz;L. tw;Wg; ngUf;fpdhy; Rdhkp Njhw;wk; ngWtjpy;iy. (flypd; kPJ

re;jpudpd; <u;g; ;gpdhy; tw;Wg; ngUf;fiy cUthf;fg;gLfpd;wJ) nghJthd

fly;miyfshdJ fhw;wpdhy; cUthf;fg;gLfpd;wJ.

Rdhkp cUthtJRdhkp cUthtJRdhkp cUthtJRdhkp cUthtJRdhkp cUthtJ

• ePupd; fPohd epy eLf;fj;jpdhy;

• vupkiyr; rpjwypdhy;.

• ePu; %o;fp xd;W ghiwAld; NkhJjypdhy;

• milntspapypUe;J cLg; Nghyp my;yJ vupfw;fs; ePUld; NkhJjypdhy;

ngUk;ghyhd RdhkpfshdJ ePu;f;fPo; epy eLf;fj;jpdhy; cUthfpd;wd. 6.75 upr;lu;

msTj; jpl;l mstpw;F Nkyhd Gtp eLf;fkhdJ Rdhkpiaj; Njhw;Wtpf;fpd;wJ.

90%  khd Rdhkpfs; gRgpf; rKj;jpuj;jpNyNa cUthfpd;wd.
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Rdhkp xd;wpd; msT :Rdhkp xd;wpd; msT :Rdhkp xd;wpd; msT :Rdhkp xd;wpd; msT :Rdhkp xd;wpd; msT :

• Rdhkp kpff; cau;thd ePz;l miy ePsk; nfhz;lJ (100 km ePsk; tiu)

• mjd; fhyKk; kpf ePz;lJ. (Mokhd ePupy; fpl;lj;jl;l 1 kzpj;jpahyk;)

• Mokhd flypy;> Rdhkpapd; cauk; 1m cauk; tiu mikayhk;.

Mokhd flypy; Rdhkpfs; mbf;fb ntspg;gilahfj; njupaf; $badty;y.

,jdhy; Mo;flypy; Rdhkpiaf; fz;lwpjy; kpfTk; fbdkhFk;.

Rdhkpapd; fjpRdhkpapd; fjpRdhkpapd; fjpRdhkpapd; fjpRdhkpapd; fjp

• jpwe;j rKj;jpuj;jpy; 970 km h-1 ,Yk; mjpfk; (n[l; gwg;gJ Nghy)

• KOr; rKj;jpuj;ijAk; fle;J nry;y rpy kzp Neuk; vLf;Fk;.

Xu; rhjhud miy (fhw;why; cUthf;fg;gl;lJ) Rkhu; 90 km h-1 fjptiuapy;

gadpf;fpd;wJ.

Rdhkpapd; cauk;Rdhkpapd; cauk;Rdhkpapd; cauk;Rdhkpapd; cauk;Rdhkpapd; cauk;

• RdhkpahdJ epiyf;Fj;jhf 30 m  tiu cauf; $baJ.

• ngUk;ghyhd Rdhkpfs; fliy 3 m tiu caur; nra;fpd;wJ.

• filrpahf Vw;gl;l RdhkpahdJ rpy ,lq;fspy; miyfis 9m  tiu caur;

nra;Js;sJ.

fw;wy; fw;wy; fw;wy; fw;wy; fw;wy; - fw;gpj;jy; eltbf;iffs; fw;gpj;jy; eltbf;iffs; fw;gpj;jy; eltbf;iffs; fw;gpj;jy; eltbf;iffs; fw;gpj;jy; eltbf;iffs;

• FWf;fiyfs; gw;wpa nray; tpsf;fkspf;f nghUj;jkhd nraw;ghLfspy; <LgLq;fs;.

• <u;f;fg;gl;l ,ionahd;wpy; FWf;fiyapd; fjpia mwpa  vDk; rkd;ghl;il

toq;Fq;fs;.

• <u;f;fg;gl;l ,ioapy; epiyahd miyia mtjhdpf;Fk; nghUl;L khztu;fs;

gupNrhjid nra;a topg;gLj;Jq;fs;.

• gy;NtW tifahd mjpu;Tfisf; fhl;lTk;> Nkw;nwhdpfis ,dq;fhzTk; Kd;

$wpa gupNrhjidiag; gad;gLj;Jq;fs;.

• xt;nthU tif mjpu;Tfspd; NghJ ,ioapd; ePsj;Jf;Fk; miy ePsj;Jf;F

kpilapyhd njhlu;ig ngWq;fs;.

• ,io xd;wpy; mbg;gilj; njhdpf;F   vDk; rkd;ghl;ilg; ngWq;fs;.

• Clfnkhd;wpy; nel;lhq;F miyapd; Ntfj;jpw;Fupa #j;jpuk;  I toq;Fq;fs;.

• xU Kid ,Wf;fkhfg; gpbj;j Nfhy;> kj;jpapy; ,Wf;fkhfg; gpbj;j Nfhy; Mfpatw;wpy;

mjpUk; tpjj;ij tptupAq;fs;.

• mjpu;T ePsj;jpw;Fk; gupT kPbwDf;FKs;s njhlu;Gf;F nray; tpsf;fkspAq;fs;.

• Nfhy; xd;wpy; nel;lhq;F miyapd; Ntfj;ij fzpAq;fs;.

• eLf;f miyfs;> upr;lu; msTj;jpl;lk; kw;Wk; Rdhkp gw;wp RUf;fkhf tptupAq;fs;.

• Ma;T$lr; nraw;ghL :Ma;T$lr; nraw;ghL :Ma;T$lr; nraw;ghL :Ma;T$lr; nraw;ghL :Ma;T$lr; nraw;ghL :

• mjpUk; ,ioiag; (Rukhdp) gad;gLj;jp ,irf;fit xd;wpd; kPbwd; fhZjy;.

• mjpu;T ePsj;jpw;Fk;> kPbwDf;FKs;s njhlu;igf; fhZjy;.
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Nju;r;rp kl;lk; 3.5Nju;r;rp kl;lk; 3.5Nju;r;rp kl;lk; 3.5Nju;r;rp kl;lk; 3.5Nju;r;rp kl;lk; 3.5 ::::: khwpfisf; fl;Lg;gLj;Jtjd; %yk; thA epuy;fspd; mjpu;T

tiffisg; gad;gLj;Jthu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 10

fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :fw;wy; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• tspapy; xypapd; Ntfj;ijAk; Kidj;jpUj;jj;ijAk; Jzptjw;fhd gupNrhjid

mikg;Gfis gpd;tUk; re;ju;g;gq;fspy; tbtikf;f KbAk;.

1. ,irf; fit njhFjpia gad;gLj;jp

2. xU ,irf;fitia gad;gLj;jp

• Foha;fspy; epiyahd miyfs; njhlu;ghd fzpg;gPLfspy; <LglKbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• tspapD}lhf xypapd; nrYj;Jif

• thA Clfk; xd;wpy; nel;lhq;F miyapd; fjpf;;Fupa rkd;ghL ·

• thA Clfnkhd;wpy; xypapd; fjpapy; %yf; $w;Wj;jpzptpdJk; ntg;gepiyapdJk;

tpisit tptupf;f  rkd;ghL 

• khwh ntg;gepiyapy; xypapd; fjp kPJ mKf;fk; nry;thf;Fr; nrYj;jtpy;iy

vd;w tpsf;fk;

• Foha; xd;wpy; tspia mjpu;tpf;Fk; Kiw

• FohapDs; cUthf;fpa epiyahd miyfs;

• xU Kid %ba ,U KidAk; jpwe;j Foha;fspy; mjpu;T tiffs;

• mjpu;T tiffspd; tiuG uPjpahd tiff; Fwpg;G

• ntt;Ntwhd mjpu;T tiffspd; miy ePsj;jpw;Fk;> mjpu;T tiffl;fhd Fohapd;

ePsj;jpw;Fk; ,ilapyhd njhlu;G

• Fohapd; Kidj; jpUj;jk;

• Fohapy; tsp epuy;fspw;fhd guptpd; gy;NtW epiyfs;

fw;wy; fw;wy; fw;wy; fw;wy; fw;wy; - fw;gpj;jw; nraw;ghLfs; : fw;gpj;jw; nraw;ghLfs; : fw;gpj;jw; nraw;ghLfs; : fw;gpj;jw; nraw;ghLfs; : fw;gpj;jw; nraw;ghLfs; :

• thA Clfj;jpy; Vw;gLj;jg;gLk; mjpu;T nel;lhq;F miyfshf gazpf;Fk; vd;gij

tpsf;Fjy;.

• thAtpy; miyapd; fjp ,r;rkd;ghl;bd; %yk; jug;gLtijf; $Wq;fs;. 

• vDk; rkd;ghl;ilg; ngWtjw;F ,yl;rpa thAr; rkd;ghl;il

gad;gLj;Jq;fs;
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• miyapd; fjpahdJ ntg;gepiyapy; jq;fpAs;snjd;gij tpsf;Fq;fs;

• khwh ntg;gepiyapy; miy xd;wpd; fjpahdJ mKf;fj;jpy; jq;fpapy;iy vd

tpsf;Fq;fs;.

• thAf;fspy; xypapd; fjp njhlu;ghd gpurpdq;fisj; jPUq;fs;.

• jpwe;j Foha;fspYk;> xU Kid %lg;gl;l Foha;fspYk; cs;s tsp epuypy;fspy;

mjpu;Tfis Vw;gLj;Jq;fs;.

• gL miyfspdJk; njwpg;giyfspdJk; kP nghUj;jy;; fhuzkhf cUthfpa

epiyahd miyfs; gw;wp tpsf;Fq;fs;.

• nghUj;jkhd nraw;ghL %yk; fZf;fs;> Kuz; fZf;fspd; njhlu;G epiyfisf;

fz;lwpAq;fs;.

• Fohapd; ePsk;; njhlu;ghf miyia tiuGg;glk; %yk; tpsf;Fq;fs;.

• miy ePsj;Jf;Fk;> Fohapd; ePsj;Jf;Fk; ,ilapyhd njhlu;igg; ngWtjw;fhf

fZf;fspdJk; Kuz; fZf;fspdJk; njhlu;G epiyfisg; gad;gLj;Jq;fs;.

• Fohapd; Kidj; jpUj;jk; gw;wp tpsf;Fq;fs;.

• jug;gl;l ,irf;fitnahd;wpw;F guptpd; mbg;gil kw;Wk; KjyhtJ Nkw;nwhdp

miy epiyfisAk; fz;lwpAq;fs;.

• Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :

• xU ,irf; fitiag; gad;gLj;jp

• ,irf;fitj; njhFjpapidg;gad;gLj;jp (tiuG Kiw)

xU gf;fk; %ba Fohia cgNahfpj;J tspapy; xypapd; fjpia jPu;khdpj;jy;.
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Nju;r;rp kl;lk; 3.6 :Nju;r;rp kl;lk; 3.6 :Nju;r;rp kl;lk; 3.6 :Nju;r;rp kl;lk; 3.6 :Nju;r;rp kl;lk; 3.6 : nlhg;supd; tpistpd; gad;ghL gw;wp Muha;thu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztuhdhy; :khztuhdhy; :khztuhdhy; :khztuhdhy; :khztuhdhy; :

• nghUj;jkhd fzpj;jy;fs; %yk; xypf;F nlhg;supd; tpisitg; gpuNahfpf;f

KbAk;.

• nlhg;supd; tpisitg; gad;gLj;jp Njhw;w kPbwdpy; Vw;gLk; khw;wk; njhlu;ghd

Njhw;wg;ghl;il tptupf;f KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• nlhg;su; tpisT

• kPbwd; khw;wk;

• kPbwd; Kjy; ,aq;Fk; NghJ

• Nehf;Fdu; ,aq;Fk; NghJ

• kPbwd; KjYk; Nehf;FdUk; ,aq;Fk; NghJ

• rkd;ghLfs; 

• mjpu;tiy  (Sonic Boom)

kPnahypf; fjpfs; : mjpu;r;rp miyfs;

(Supersonic Speeds; Shock waves)

• epiyahd czup xd;iw Nehf;fp xypapd; Ntfj;jpw;Fr; rkdhd Ntfj;jpy; Xu;

xyp Kjy; mirAk; NghJ gpd;tUk; rkd;ghLfs; Njhw;w kPbwd;  MdJ

Kbtw;w ngupaJ vd;gij vjpu;T $Wfpd;wd. mr;rkd;ghLfshtd   vdpd;>

  kw;Wk;  
  
MFk; cU 3.5 (a) apy; fhl;lg;gLtJ Nghd;W>

jdJ Nfhs miyKfq;fl;fpilNa Xu; msitg; NgzpathW miy Kjy; xd;W

Ntfkhf mirtNj ,jdhy; fUjg;gLfpd;wJ. xypapd; fjpia tpl xyp Kjypd;

fjp mjpfupf;Fk; NghJ vd;d eilngWk;?
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cU 3.3 (a)

cU 3.3 (a) xU xypKjy; s MdJ xypapd; fjpf;Fr; rkhd fjp v
s
 clDk;> mJ

cw;gj;jp nra;Ak; miyKfj;jpd; fjpf;F <lhfTk; mirfpd;wJ. cU 3.3 (b) v
s

vDk; fjpAld; nry;Yk; xyp KjyhdJ xypapd; fjpapYk; mjpfkhfTk;>

miyKfq;fspYk; ghu;f;f NtfkhfTk; s vd;w xyp Kjy; mirfpd;wJ. xypKjy;

s
1
 epiyapYs;s NghJ mJ w

1 
miyKfj;ij cw;gj;jpahf;Ffpd;wJ.  epiy s

6
 y;

cs;s NghJ w
6 
gpwg;gpf;fpd;wJ. rfy Nfhs miyKfq;fSk; v vDk; xypapd;

fjpAld; tpuptiltJld;> Nkw;gug;G topNah nfhj;jhfr; Nru;e;J kr; $k;G (Mach

cone) vd;wiof;fg;gLk; $k;ghfp> mjpu;r;rp miyfis cUthf;Ffpd;wJ.

,j;jifa kPnahyp fjpfl;F Nkw;jug;gl;l rkd;ghLfs;  gpuNahfpf;fg; gLtjpy;iy.

xU Kjypd; ntt;NtW epiyfspypUe;J cw;gj;jpahd Nfhs miy Kfq;fs;

gw;wp cU 3.3 (b) njspTgLj;Jfpd;wJ. ,t;TUtpYs;s ve;j xU miyKfj;jpd;

Miu vt> ,jpy; v xypapd; fjpiaAk;> xypKjypypUe;J miyKfk; ntspg;gl;l

Neuj;ijAk; t iaak; Fwpf;fpd;wJ. cU 3.3 (b)apy; rfy miyKfq;fSk; v

tbtpy; ,U gupkhzq;fspy; nfhj;jhfr; nry;tjhf tiue;jpUg;gijf; fUj;jpw;

nfhs;sTk;. cz;ikapy;> miyKfq;fs; Kg;gupkhzq;fspy; tpuptile;J

nry;tJld;> kr;$k;G (mach cone) vdg;gLk; $k;G tbtpy; cUthfpd;wd. ,f;$k;gpd;

Nkw;gug;G topNa mjpu;r;rp miyfs; epiyj;jpUf;Fk;. Vnddpy;> miyKfq;fspd;

nfhj;jhjy; MdJ> VjhtJ xU Gs;spiaf; fle;J nry;Yk; NghJ vjpu; ghuhjsT

cau;> jho; tspaKf;fj;ij Vw;gLj;Jfpd;wJ.

kPnahyp (super sonic) tpkhdk; xd;wpdhy; my;yJ vwpgilapdhy; (projectile) cw;gj;jp

nra;ag;gl;l mjpu;r;rp miyahdJ mjpu;tiy  vDk; xypapd; fbfpsu;it (burst

of sound) cUthf;Fk;. mjpy; tspaKf;fk; jpBnud cau;e;Jk;> jpBnud rhjhuz

epiyapYk; jho;e;Jk; fhzg;gLk;. Jtf;F xd;wpdhy; RLk; NghJ Nfl;fg;gLk;

xypapd; gFjp Fz;bdhy; cUthf;fg;gLk; mjpu;tiyahFk;. ePz;l xU rTf;F

xd;wpdhy; tpiuthf Rlf; nfhypf;Fk; NghJ (snapping quickly) mjpu;tiyiaf;

Nfl;f KbAk;. rTf;fpd; ,af;fj;jpd; Kbtpy; mjd; EdpahdJ xypapYk; Ntfkhf

mire;J rpwpa mjpu;tiyia cUthf;Ffpd;wJ.

(a) (b)
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cU 3.4 Navy FA 18 n[l; tpkhdj;jpd; rpwFfspdhy; cw;gj;jpahd mjpu;r;rp

miyfs;. ,it fz;zpw;Fg; Gydhf;ff; $bad. Vnddpy; mjpu ;r ;rp

miyfspYz;lhd mKf;fk; jpBnudf; Fiwtiltjhy; tspapYs;s ePu; %yf;

$Wfs; xLf;fp Gfhu; / %L gdpia cUthf;Ffpd;wJ.

fw;wy; fw;wy; fw;wy; fw;wy; fw;wy; / fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs;

• Gifapujg; ghijaUfpy; epw;Fk; Nehf;Fdu; xUtuhy; Nfl;fg;gLk;> Gifapuj

tz;bapd; rPo;f;if xypapd; (Horn) kPbwd; khwy;fis nlhg;su; tpisitg;

gad;gLj;jp tpsf;Fq;fs;.

• epiyahd Nehf;Fdu; xUtupy; czug;gLk; xU thfdk; rPo;f;if xyp xypj;Jf;

nfhz;L mtiuf; fle;J nry;Yk; NghJ vt;thW khw;wkilfpd;wJ vd;gij

vLj;Jf; fhl;Lfs;> %yk; tpsf;Fq;fs;.

• thfdnkhd;wpy; gazpf;Fk; Nehf;Fdu; epiyahd xyp Kjiyf; fle;J nry;Yk;

NghJ mtuhy; vt;thW xypkPbwdpd; khw;wk; czug;gLfpd;wJ vd;gij vLj;Jf;

fhl;Lf;fs; %yk; tpsf;Fq;fs;.

• xypKjYk;> Nehf;FdUk; ,aq;Fk; NghJ vt;thW xyp kPbwdpd; khw;wk; Nehf;Fduhy;

czug;gLfpd;wJ vd;gij vLj;Jf; fhl;Lf;fs; %yk; tpsf;Fq;fs;.

• ,U kug; ngl;bfspy; KiwNa xj;j ,U ,irf; fitfisg; nghUj;jp nlhg;su;

tpisit nra;J fhl;l khztu;f;F xg;gil toq;Fq;fs;. ,U ru;trkdhd

,irf;fitfis mjpur; nra;Aq;fs;. xd;iw epiyahf itj;j tz;zk;>

kw;iwaJld; Rtiu Nehf;fp efUq;fs;. mg;NghJ> mbg;Gfs; Nfl;Fk;.

• Fw;wiyj; jhq;fpiag; gad;gLj;jp nlhg;su; tpisitr; nra;J fhl;liy khztuplk;

xg;gilAq;fs;.

• nlhg;su; tpisTg; gad;gLj;jp Nkw;nfhs;Sk; Njhw;wg;ghLfspd; tpsf;fq;isAk;

gpuNahfq;fisAk; Ma;T nra;J mwpf;if rku;g;gpf;Fk;gb khztu;f;F xg;gil

toq;Fq;fs;.

• mjpu;tiy (Sonic waves) gw;wpr; RUf;fkhf tpsf;Fq;fs;.
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• Njhw;w mjpu;ntz;Zf;Fupa rkd;ghl;il tpsf;Fq;fs;.

v  =    xypapd; fjp

v
0
 =   Nehf;Fdupd; fjp

v
s 
 =   xypKjypd; fjp

f1  =   Njhw;w kPbwd;

f =   cz;ik kPbwd;
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Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;Nju;r;rp kl;lk;  3.7 3.7 3.7 3.7 3.7 ::::: xypapd; ,ay;Gfis Vw;w tpjj;jpy; fUJtjd; %yk;

xypr; nrYj;Jifia gpwg;gpg;ghu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 08

fw;ww; ngWNgWfs;fw;ww; ngWNgWfs;fw;ww; ngWNgWfs;fw;ww; ngWNgWfs;fw;ww; ngWNgWfs; :::::

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• xypapd; rpwg;gpay;Gfis tptupf;f KbAk;.

• gy;NtW epiyikfis tpsf;Ftjw;F kdpj nrtp czu;tpd; nrwpT kl;lj;Jf;F

vjpu; kPbwDf;Fupa tiuigg; gad;gLj;j KbAk;.

• nrwpT kl;lk; (nlrpgy;) kw;Wk; nrwpT njhlu;ghd fzpg;gPLfspy; <Lgl KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• RUjp vdg;ngaupl;l ,ay;Gk; mjDld; kPbwDf;fhd njhlu;Gk;

• xypapd; gz;Gk; mjDld; njhlu;ghd miytbtKk;.

• cug;Gk;> tPr;rj;Jldhd njhlu;Gk;

• xypapd; nrwpTf;Fk;> xyp miyapd; tPr;rj;Jf;Fk; ,ilapyhd njhlu;G

• Nfs;jF Eiotha;.

• Neh Eiotha;

• xypapd; nrwpT kl;lk; (nlrpgy;)

• fopnahyp miyfspd; gad;fs;

• nrq;fPo; xyp (Infra sonic) miyfspd; gad;fs;

• fopnahyp kw;Wk; nrq;fPo; xypfspd; gpuNahfq;fs;

kdpjf; fhjpw;Fupa xypr; nrwpT kl;lk; vjpu; xyp kPbwd; tiuG

cU 3.5 kdpjf; fhjpw;Fupa xypr; nrwpT kl;lk; vjpu; xyp kPbwd; tiuG
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gue;j tPr;rpyhd kPbwd;fl;Fk;> nrwpTfl;Fk; kdpjf; fhJ Jyq;ff; $baJ. xU

khjpup Jyq;fy; tiuG cU 3.5 y; fhl;lg;gl;Ls;sJ. xypr; nrwpT kl;lj;Jf;F vjpu;

xyp kPbwd; tiuG tiuag;gl;Ls;sJ. mbapy; fhzg;gLk; njhlu; tisthd NfhL>

rhjhuz fhjpd; Jyq;fy; tiuig tifFwpg;gpLfpd;wJ. tisapapd; kpfj; jho;e;j

gFjp Rkhu; 1000 Hz njhlf;fk; 4000Hz tiu nfhz;Ls;sJ. ,e;j kPbwd;fs; rhjhuzfhjpd;

%yk; Nfl;ff; $ba kpfj; jho;e;j nrwpT kl;lq;fshFk;. kW Gwj;jpy;> 100 Hz kPbwd;

xypiaf; Nfl;gjw;F nrwpT kl;lkhdJ Rkhu; 35 dB (nlrpgy;) apw;F cau;j;jg;gl

Ntz;Lk;. NkYk;> rhjhuz xyp 20>000Hz kPbwd; xypiaf; Nfl;gjw;F nrwpT kl;lkhdJ

40 dB tiu cau;j;jg;gl Ntz;Lk;. 20dB xypr; nrwptpy;> 100 Hz kPbwid kpf

,yFthff; Nfl;f KbAk; Mdhy;> 1000 Hz kPbwd; xypia vy;yh epiyapYk; Nfl;f

KbahJ.

taJ mjpfupg;Gld; kdpj fhjpdhy; Nfl;Fk; kPbwd;fspd; msTk; Fiwe;J

nry;fpd;wJ. gyu; ,f;Fiwghl;il eptu;j;jpf;ff; Nfl;lw;fUtpia cgNahfpf;fpd;wdu;.

njupe;j xypr; nrwpT kl;lj;ijAk; kPbwidAk; Nfl;gjw;fhd xUtupd; ,aYikia

mwpa Xu; Nrhjid nra;ag;gLfpd;wJ. xUtiu xyp Gfhj miwapy; ,Uf;fr; nra;J>

mtuJ fhJfspy; nrtpg;gd;dp nghUj;jg;gLfpwJ. Xu; njupe;j kPbwdpy; J}a xypfis

gupl;rpg;gtu; ,irg;ghu;. mtu; jho; nrwpT kl;lj;jpy; Muk;gpj;J> Fwpj;j kPbwd;

xypiaf; Nfl;Fk; tiu nrwpT kl;lj;ijg; gbg;gbahf mjpfupg;ghu;.  mtu; xypiaf;

Nfl;lJk;> xU nghj;jhid mOj;Jtjd; %yk; guPl;rfupdhy; mtu; xyp Nfl;lij

mwpa KbAk;. rhjhuz fhJ xd;wpd; kPbwidAk; nrwpT kl;lj;ijAk; fhl;Lk;

tiugpy; (cUtpy; fhl;lg;gl;Ls;s) x vDk; milahsj;ijg; guPl;rfu; ,Lthu;. x

vDk; milahskhdJ> xU Fwpj;j nrwpTkl;lj;jpy; Nfl;l cz;ikahd kPbwd;fis

tif Fwpf;Fk;. ,e;j kPbwd;fis mwptjd; %yk; me;j eguhy; xypia ed;F ,e;j

kPbwd;fspy; tpupahyhf;Ftjw;F rpwpa ,yj;jpudpay; tpupayhf;fpia gad;gLj;jp

me;j egUf;F Vw;wgbahd nrwpT kl;lj;jpw;F khw;w KbAk;. cUtpy; Fwpf;fg;gl;l x

MdJ me;j egupd; Nfl;Fk; jd;ik Fiwe;Js;sijf; fhl;Lfpd;wJ. Fwpg;ghf> eLj;ju

kPbwdpYs;s Nfl;Fk; jd;ikahdJ jpUrpaj;jpd; jho; Kid my;yJ cau; KidapYk;

NkhrkhdJ. (eLj;ju tPr;rpypUf;fpd;w Gs;spfs; MdJ ,ay;ghd tisapapypUe;J

J}uj;jpYs;sd) Nfs; jpUrpaj;jpd; kj;jpa vy;iyapYs;s kPbwd;fis tpupayhf;Fk;

Nfl;ly; fUtpahdJ egu;fl;F gad; glf; $baJ. ehk; Nfl;ly; jpUrpaj;jpd;

KOg;gFjpiaAk;  tpupayhf;f Ntz;bajpy;iy. xUtu; Vw;fdNt ed;whff; Nfl;Fk;

rpy mjpu;ntz;fspy; cs;s xypia ehk; tpupayhf;fk; nra;Nthk;.

njhlu;ghlYf;fhf xypia kdpjd; kl;Lk; gad;gLj;jtpy;iy Vida tpyq;FfSk;

xypiag; gad;gLj;Jfpd;wd. kdpjdhy; Nfl;fg;gLk; vy;iyapYk; ghu;f;f cau; kPbwdpy;

rpy tpyq;Ffs; njhlu;ghly; nra;fpd;wd. 20000 Hz ,Yk; ghu;f;f mjpfkhf ,t;tjpu;

ntz;fs; ,Ug;gjdhy; mit fopnahypfs; vdg;gLk;. gwitfSk; eha;fSk;

,f;fopnahypfisf; Nfl;ff; $bad. ntsthy;fs;> xU tpj uhlhu; Nghd;W

fopnahypfis> topfz;lwpjYf;Fg; gad;gLj;Jfpd;wd. ePu; %o;fpfisf; fz;L

gpbg;gjw;fhd Nrhdu; njhFjpapy; (Sonar System) fopnahyp gad;gLj;jg;gLfpd;wJ.

Neha; Fzk; Fwp fz;lwpjy;> rpfpr;ir cl;gl itj;jpak; njhlu;ghd gpuNahfq;fspYk;

fopnahyp gad;gLj;jg;gLfpd;wJ. cjhuzkhf jz;L vYk;G rpfpr;ir itj;jpau;

kw;Wk; clw; rpfpr;irahsu;fSk; typ ePf;Ftjw;F fopnahypiag; gad;gLj;Jfpd;wdu;.
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fw;wy; fw;wy; fw;wy; fw;wy; fw;wy; - fw;gpj;jy; nraw;ghLfs; : fw;gpj;jy; nraw;ghLfs; : fw;gpj;jy; nraw;ghLfs; : fw;gpj;jy; nraw;ghLfs; : fw;gpj;jy; nraw;ghLfs; :

• xypapd; tpNrl ,ay;Gfis mwpKfQ; nra;Aq;fs;.

• cug;gpd; tPr;rk;

• RUjpapd; kPbwd;

Mfpa tpisTfis mtjhdpf;Fk; nghUl;L nraw;ghLfis elj;Jq;fs;.

• gy;NtW ,irf; fUtpfspd; xypapd; gz;ig nray; tpsf;fkspf;f fNjhl;Lf;

fjpu; miyT fhl;bia (CRO) gad;gLj;Jq;fs;.

• xypapd; gz;gpw;fhd fhuzq;fis tpsf;Fq;fs;.

• kdpjf; fhjpd; Nfs;jfT EiothiaAk;> Neh EiothiaAk; tpsf;FtJld;

xypr; nrwpTf;fhd ngWkhdq;fisAk; toq;Fq;fs;.

• xypr; nrwpT kl;lj;ij msg;gjw;fhd myfhd nlrpgiy tiutpyf;fzg;gLj;Jq;fs;.

• vspa gpurpdq;fisf; fye;JiuahLq;fs;.

• gz;gbg;gilapy; fopnahypiaAk; nrq;fPo; xypia (Infra sonic) Ak; mwpKfk;

nra;Aq;fs;.

• fopnahyp> nrq;fPo; xyp (Infra sonic) Mfpatw;wpd; gpuNahfq;fs; gw;wp Njbawpe;J

mwpf;ifg;gLj;j khztu;f;F xg;gil toq;Fq;fs;.
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Nju;r;rp kl;lk; 3.8 :Nju;r;rp kl;lk; 3.8 :Nju;r;rp kl;lk; 3.8 :Nju;r;rp kl;lk; 3.8 :Nju;r;rp kl;lk; 3.8 : kpd;fhe;j miyfs; gw;wp Muha;thu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• xt;nthU gpujhd miy ePs tPr;Rfspy; kpd;fhe;j miyfspd; ,ay;GfisAk;

gpuNahfq;fisAk; tptupf;f KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• kpd;fhe;j miyfspd; ,ay;Gfs;

• kpd;fhe;j miyia tiugpD}L tif Fwpj;jy;.

• ,aw;ifahfTk;> nraw;ifahfTk; kpd;fhe;j miyfs; cw;gj;jp nra;ag;gLk;

re;ju;g;gq;fs;

• kpd;fhe;j jpUrpaj;jpy; gy;NtW miyfs;

• kpd;fhe;j miyfspd; gpuNahfq;fs;

� njhlu;ghlypYk; xyp gug;gpYk; NubNah miyfs;

� nra;kjpfspYk;> nry;yplj; njhiyNgrpfspYk; Ez;ziyfs;

� tPl;Lg;ghtid cgfuzq;fs;> Nra;ik MSif fUtp (Remote control) ,uTg;

ghu;it rhjdq;fspy; nrq;fPo; fjpu;fs;

� xspapay; ehu;fspYk; xspg;glj; JiwapYk; fl;Gy xsp

� Gnshnuhspu;T tpsf;FfspYk; fpUkpaopj;jypYk; Gw Cjhf;fjpu;fs;

� kUj;Jt kw;Wk; nghwpapay; gpuNahfq;fspy; x fjpu;fs;

� kUj;Jt rpfpr;irapy; fhkhf; fjpu;fs;

• Nyrupd; nraw;ghL (Action)

� cwpQ;ry;

� jd;dpr;irahd fhyy;

� J}z;ba fhyy;

• Nyru;fw;iwfspd; ,ay;GfSk; gad;fSk;

• miy tbtj;jpy; xspapd; nrYj;Jif

• xspaiyia Xu; fjpuhff; fUJjy;.

• Nyru;fs; Nyru;fs; Nyru;fs; Nyru;fs; Nyru;fs; (LASER)
LASER vd;gJ Light Amplification by Stimulated Emission of Radiation vd;gjd; RUf;fkhFk;.
KjyhtJ Nyru; 1960 y; mikf;fg;gl;lJ.

(a) nraw;ghL nraw;ghL nraw;ghL nraw;ghL nraw;ghL

rf;jp kl;lq;fspdbg;gilapy; Nyrupd; nraw;ghL tpsf;fg;gLk;.

jputpankhd;wpd; mZf;fs; mUl;lg;gLk; NghJ cau;rf;jp kl;lj;jpypUe;J jho;

rf;jp kl;lj;jpw;F ,yj;jpud;fs; nry;Yk; NghJ fjpu;g;G fhyg;gLfpd;wJ. nghJthf

,J vOe;jkhdkhf eilngWk;. mjhtJ jd;dpr;irahd fhyy; Vw;gLfpd;wJ.
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(cU 3.6) ,f;fjpu;tPr;R vy;yhj; jpirfspYk; fhyg;gLtJld;> ,J xOq;fw;wjhfTk;

cs;sJ. ,r; nrad;Kiw %yNk rhjhuz KjypypUe;J xspfhyy; epfo;fpd;wJ.

vt;thwhapDk; mUl;lg;gl;l mZ xd;wpd; rupahd rf;jpahfg; Nghl;Nlhd;

fUjg;gLkhdhy;> cau; rf;jp kl;lj;jpYs;s ,yj;jpudhdJ jho; rf;jp kl;lj;Jf;Fr;

nry;tjw;Fj; J}z;LtJld; kw;nwhU Nghl;NlhidAk; fhYfpd;wJ. ,e;jg;

Nghl;NlhdhdJ> jhd; ghjpf;fg;glhky; ,ijj;J}z;ba Nghl;Nlhdpd; jpirapYk;>

mjpu;ntz;zpYk;> xNu mtj;ijapYk; fhzg;gLtJ mjd; jdpr; rpwg;ghFk;.

,j;Njhw;wg;ghlhdJ Id;];Bdhy; (Einstien) vjpu;T $wg;gl;l J}z;ba (Stimulated

Emission) fhyy; vd;wiof;fg;gLfpd;wJ. ,J cU 3.7 ,y; fhl;lg;gLfpwJ.

Nyru; xd;wpy;> jd;dpr;irahd fhyiy tpl J}z;ba fhyy; tpQ;Rtjhy;

xspf;fhyy; xOq;fikf;fg;gLfpd;wJ. ,jidg; ngWtjw;F> jho;kl;lj;ij tpl cau;

kl;lj;jpy; mjpfsT ,yj;jpud;fisf; nfhz;bUf;f Ntz;baJ kpf mtrpakhFk;.

,j;jifa epge;jidahdJ> “Neu;khW neupry;” (Invertent Population) vd;wiof;fg;gLk;.

,J ,ay;ghd epiyf;F vjpuhd xd;W. Mdhy; xsp tpupayhf;fj;jpw;F kpf

mj;jpahtrpakhdJ.

mjhtJ> xspf;fw;iahdJ xU jputpaj;jpD}L nry;Yk; NghJ nrwpT toikahff;

FiwtiltjpYk; ghu;f;f ,q;F nrwpT $l;lg;gl Ntz;Lk;.

Neu;khW neupriy cUthf;Fk; Xu; Kiwahf ‘xspapay; gk;gpj;jy;’ (Optieal

pumbing) mwpag;gLtJld;> xspahy; Jyf;fkilaf; $ba Nyru; jputpaq;fisAk;

nfhz;Ls;sJ. E
2
 ngupJ E

1
 vd;w epiyapy; E

1 
E

2
 vd;w ,U rj;jp kl;lq;fisf;

fUJf. (E
2 

- E
1
)/h vd;w kPbwdpy; Nghl;Nlhd;fis> gk;gpf;Fk; fjpu; tPry;

nfhz;bUf;Fkhdhy;> Nghl;Nlhd; cwpQ;ry; 2k; kl;lj;jpw;F cau;j;jg;gLk;. vjpu;ghuhj

epiyapy;> 2k; kl;lj;jpy; Ntfkhf ,yj;jpud; neupry; mjpfupf;fj; njhlq;fpdhy;>

gk;gpf;Fk; fjpu; tPryhdJ Cf;fpafhyiy 2k; kl;lj;jpypUe;J 1k; kl;lj;jpw;Fj;

J}z;Lk;. mJ rupahd kPbwdhtJld; NkYk; cUthf;fkiljy; eilngwhJ.

cU 3.8 %d;W kl;lj;njhFjp xd;wpy; gk;gpf;Fk; fjpu; tPry; kPbwd; (E
3
– E

1
)/h

rf;jp ,ypUe;J kl;lk; 3w;F ,yj;jpud;fis cau;j;Jtjhy;> mjpypUe;J mit

fhyfhyy;

cU 3.7,  J}z;lg;gl;l fhyy;

cU 3.6, jd;dpr;irahd fhyy;
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jd;dpr;irahd fhyypdhy; 2k; kl;lj;jpw;Fg; gha;fpd;wd. 2k; kl;lj;jpy; ePz;l fhyk;

,yj;jpud;fs; ,Uf;Fkhdhy;> 2k; kl;lj;jpw;Fk; 1k; kl;lj;jpw;FkpilNa Xu; jiyfPo;

neupry; Vw;glyhk;. 2k; kl;lj;jpypUe;J 1k; kl;lk; Nehf;fpa ,yj;jpud; gha;r;ryhy;

Vw;gLk; jd;dpr;irahd Nghl;Nlhd; fhyy;> njhlu;r;rpahd Nghl;Nlhdpd; Cf;fpa

fhyiy Vw;gLj;Jk;. ,jdhy; Vida mZf;fspypUe;J NkYk; Nghl;Nlhd;fs;

ntspNaWfpd;wd. Nyru; jhf;fkhdJ ,t;thW 2k; 1k; kl;lq;fspilNa Vw;gLfpd;wJ.

mj;Jld; gk;gpf;Fk; fjpu; tPry; MdJ Cf;fpa fjpu; tPrypYk; ghu;f;f tpj;jpahrkhd

kPbwidf; nfhz;Ls;sJ.

cU 3.8

(b) &gp Nyru;&gp Nyru;&gp Nyru;&gp Nyru;&gp Nyru;

Nyrupy; gy jputpaq;fs; gad;gLj;jg;gLfpd;wd. &gp Nfhy; Nyrupy;> rpwpasT

FNwkpaj;ij Nyru; jputpakhff; nfhz;l njhFf;fg;gl;l mYkpdpak; xl;irl;L

gspq;F fhzg;gLfpd;wJ. ,J xU 3 kl;l Nyru; tifahFk;. ,jd; ‘kl;lk;’ 3 kpf

neUf;fkhd rf;jp kl;lq;fspd; gl;iliaf; nfhz;Ls;sJ. gk;gpf;Fk; fjpu; tPr;rhdJ>

gspr;rPl;Lf; FohapypUe;J (cU 3.8) kQ;rs; - gr;ir xspAs;s nrwpthd gspr;rPl;bdhy;

cw;gj;jp nra;ag;gLfpd;wJ. 1k; kl;lj;jpypUe;J (js kl;lk;) gl;ilapd; VjhtJ xU

kl;lj;jpw;F ,yj;jpud;fs; cau;fpd;wd. mq;fpUe;J mit jd;dpr;irahf (metastable)

kPAWjp kl;lk; 2 ,Ds;Ns gha;fpd;wd. ,t;tpyj;jpud;fs; rf;jpg; gl;ilapy; 10-8

nrf;fDld; xg;gpLifapy; fpl;lj;jl;l 1 kpy;yp nrf;fd; tiu epiyj;jpUf;f KbAk;.

xU KOj; njwpg;gpahfr; nraw;gLk; tifapy; &gp Nfhypd; xU Kid nts;sp

g+rg;gl;Ls;sJ. mNjNtis kW Kid nky;ypjhf nts;spahf;fg;gl;L gFjp

CLflj;jYf;F mDkjpf;fpd;wJ. J}z;ba xsp Nghl;Nlhd; Nfhy; kPJ mq;Fkpq;Fkhfj;

njwpg;gile;J nrwpthd fw;iwia cw;gj;jp nra;fpd;wJ. mf;fw;iwapd; xU gFjp

XusT nts;spahf;fg;gl;l KidapypUe;J gaDs;s Nyru; fjpu; tPr;rhf ntsptUfpd;wJ.

(cU 3.9)

gk;gpf;Fk; xspapd;

kPbwd;

J}z;ba fhyypd;

kPbwd;
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cU 3.9 &gpNyru;

(c) `Pypak; Nead; Nyru; `Pypak; Nead; Nyru; `Pypak; Nead; Nyru; `Pypak; Nead; Nyru; `Pypak; Nead; Nyru;

,e;j Nyru; ̀ Pypak; Nead; fyitia gad;gLj;Jfpd;wJ. &gp Nyru; fw;iwahdJ

xspapd; FWfpa Jbg;Gfisf; fhTfpd;wJ. mNj Ntisapy; `Pypak; Nead; Nyru;

njhlu;e;J njhopw;gl;L Fiwe;jdthd tpupfw;iwia cw;gj;jpahfpd;wJ. xt;nthU

KidfspYk; jl;ilahd jsthbAs;s ePz;l gbff; FohAs; thA fhzg;gLtJ xU

tifahFk;. gspr;rPl;Lf; Foha;f;Fg; gjpyhf> 28 MHz NubNah kPbwd; gpwg;ghf;fpapdhy;

gk;gpq; nra;ag;gLfpd;wJ. thAtpy; cs;s kpd; ,wf;fkhdJ cau; rf;jp kl;lj;jpw;F

P̀ypak; mZf;fis gk;gpf;fpd;wJ. gpd;G mit NkhJif %yk; cau rf;jp kl;lj;jpw;F

Nead; mZf;fis mUl;b Nead; mZf;fspd; Neu;khW neupriy cw;gj;jp nra;fpd;wJ.

mit jho; kl;lj;jpw;F gha;tjw;Fj; J}z;lg;gl;l NghJ fjpu; tPryhdJ ,jpypUe;J

fhyg;gLfpd;wJ.

(((((d) gad;fs;) gad;fs;) gad;fs;) gad;fs;) gad;fs;

Nkw; $wpaJ Nghd;W> Fiw flj;jp Nyru;fs; xspapay; ehu; njhlu;ghlw; njhFjpfspy;

gad;gLj;jg;gLfpd;wd. &gp NyruhdJ> tPr;rk; fhz;gjw;Fk;> cUf;fp xl;Ltjw;Fk;>

JisapLtjw;Fk; kw;Wk; Ez;Rw;Wf; fl;LUthf;fk; nra;tjw;Fk; gad;gLfpd;wJ. ̀ Pypak;

Nead; NyruhdJ ePsj;jpd; jpl;lkhd mstpLjypYk;> epy msitapYk;> mr;rplypYk;

NkYk; Kg;gupkhzg; gbktpaypYk; (holography) gad;gLfpd;wJ.

gbf gsPr;rPl;Lf; Foha; kpd;tha;

nrwpthd

Nyru;

fw;iw

nky;ypa nts;spahf;fpa Kid

njwpf;Fk; Kid



60

fw;wy; fw;wy; fw;wy; fw;wy; fw;wy; / fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs;

• kpd;fhe;j miyia mwpKfQ; nra;jYk; ,t;tiyahdJ miyAk; kpd;> fhe;jg;

Gyq;fspdhy; MdJ vd;gijAk; tpsf;Fq;fs;.

• tiuG uPjpahf kpd;fhe;j miyia vLj;Jf; fhl;Lq;fs;.

• ,aw;ifahfTk;> nraw;ifahfTk; kpd; fhe;j miyfs; cw;gj;jpahf;fg;gLk;

re;ju;g;gq;fis toq;Fq;fs;.

• ntw;wplj;jpy; rfy kpd;fhe;j miyfspdJk; fjpahdJ khwpyp (3x108  m s-1)
vd;gij tpsf;Fq;fs;.

• Fiwe;J nry;Yk; miy ePsj;jpdbg;gilapy; my;yJ mjpfupf;Fk; kPbwdbg;gilapy;

kpd; fhe;jj;jpUjpaj;jpd; $Wfisj; Njb mwptjw;Fk;> mwpf;ifg; gLj;Jtjw;Fk;

khztu;fl;F xg;gil toq;Fq;fs;.

• kpd;fhe;j miyfspd; ,ay;Gfs; gw;wpf; fye;JiuahLq;fs;.

• kpd; fhe;j miyfspd; gpuNahfq;fs; gw;wpr; RUf;fkhff; fye;JiuahLq;fs;.

• Nyrupd; jhf;fk;> ,ay;Gfs; kw;Wk; cgNahfq;fs; gw;wpa Njlypy; <LgLq;fs;.

• Nyriuf; ifahSk; NghJ gpd;gw;w Ntz;ba ghJfhg;G Kw;fhg;G eltbf;if

gw;wp typAWj;Jq;fs;.
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Nju;r;rp kl;lk; 3.9 :Nju;r;rp kl;lk; 3.9 :Nju;r;rp kl;lk; 3.9 :Nju;r;rp kl;lk; 3.9 :Nju;r;rp kl;lk; 3.9 : xsp KwpT gw;wpa jj;Jtq;fis md;whl tho;f;ifj;

Njitfspy; gpuNahfpg;ghu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 12

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• KwpT fhuzkhf cUthFk; tpk;gq;fisf; fz;lwptjw;F gupNrhjidfis

tbtikf;f KbAk;.

• js vy;iyfspy; KwpT kw;Wk; KOtfj;njwpg;G njhlu;ghd fzpg;gPLfis

Nkw;nfhs;s KbAk;.

• tpy;iy kw;Wk; tpy;iyfspd; Nru;khdk; njhlu;ghd fzpg;gPLfis Nkw;nfhs;s

KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• KwpT> KwpT tpjpfs; kw;Wk; KwpTr; Rl;b

xspapay; mlu;j;jp jpzpT> fd msTld; njhlu;Gilajd;W. xsp CLGff;

$ba jputpankhd;wpd; xspapay; mlu;j;jpahdJ> mjD}L nry;Yk; xspapd;

fjpAld; kl;Lk; njhlu;GilaJ. jputpankhd;wpd; xspapay; mlu;j;jp mjpfupf;Fk;

NghJ> mjD}L nry;Yk; xspapd; fjp Fiwfpd;wJ.

• jdp KwpTr; Rl;bAk; njhlu;G KwpTr; Rl;bAk;.

• KwpTr; Rl;bfSf;fpilahd njhlu;G
    1

n
2
= n

2
/n

1

cz;ik Mok;

• n =

      Njhw;w Mok;

vDk; njhlu;Gk; kw;Wk; ,ij fz;zhbapd; KwpTr; Rl;b fhz;gjw;Fk;

gad;gLj;jYk;.

� Njhw;w ,lg; ngau;r;rpf;fhd njhlu;G 

� mtjpf; NfhzKk;> KOtfj; njwpg;G Vw;gLfpd;wikf;fhd epge;jidfSk;.

� KOtfj; njwpg;gpd; gpuNahfq;fs;

� mtjpf; Nfhzj;jpw;Fk; KwpTr; Rl;bf;Fkpilapyhd njhlu;G 

� mupaj;jpD}L xspapd; KwpTk;> tpyfYk;.

� ,opT tpyfy; epiyAk; ,e; epiyapy;       vDk; njhlu;Gk;.
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� tpyfy; Nfhzk;> gLNfhzk;> kw;Wk; ntspg;gLNfhzk; Mfpatw;wpw;F ,ilapyhd

njhlu;G

� jpUrpakhdpAk; jpUrpakhdpapd; gpujhd nrg;gQ; nra;ifAk;

� tpy;iyapD}lhf xsp KwpT

� tpy;iynahd;wpd; FtpaKk;> Ftpaj; J}uKk;

� FtpT> FopT tpy;iy %yk; cUthFk; cz;ik kw;Wk; kha tpk;gq;fs;

� gupNrhjid Kiwiag; gad;gLj;jy;.

� fjpu; tupg;glq;fs; gad;gLj;jy;.

� cz;ik kw;Wk; kha tpk;gq;fisj; Jzptjw;F Fwp tof;Ffspd; Clhd tpy;iy

#j;jpuk;

� tpk;gnkhd;wpd; Vfgupkhz cUg;ngUf;fk;

� tpy;iyapd; tY

� tpy;iyr; Nru;khdj;jpd; rkd;ghL

fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;

� KwpTj; Njhw;wg;ghL> KwpTf;fhd epge;jid> kw;Wk; KwpT tpjpfs; Mfpatw;iw

tpsf;Fq;fs;.

� KwpTr; Rl;bia tiutpyf;fzg;gLj;Jq;fs;. (jdp kw;Wk; njhlu;G)

� Njhw;w Mok;> ,lg;ngau;r;rp Mfpatw;iwr; nra;J fhl;Ltjw;Fk;> mtw;wpw;fhd

tpsf;fk; ngWtjw;Fk; nraw;ghLfis Nkw;nfhs;Sq;fs;.

� fjpu; tupg;glj;ijg; gad;gLj;jp mtjpf; Nfhzk; kw;Wk; KOj; njwpg;G Mfpatw;iw

tptupAq;fs;.

�  vd;gijg; ngWq;fs;.

� fjpu; tupg;glk; %yKk;> gupNrhjidfs; %yKk; mupaj;jpy; eilngWk; Kwpit

tptupAq;fs;.

� gLNfhzj;Jld;> tpyfw; Nfhzj;jpd; khwy;fisf; fhz;gjw;Fk;> mtw;iw tiuG

uPjpapd; nghUs; tpsf;fkspg;gjw;Fkhd xg;gil xd;iw khztu;f;F toq;Fq;fs;.

� ,opT tpyfy; epiyia mwpKfQ; nra;Aq;fs;.

� jpUrpakhdpapd; gpujhd nrg;gQ; nra;iffis nray; tpsf;fkspj;Jf; fhuzq;fis

tpsf;Fq;fs;.

� tpy;iynahd;wpd; Ftpaj;ijAk;> Ftpaj; J}uj;ijAk; mwpKfQ; nra;tJld;

fjpu; tupg;glj;ijg; gad;gLj;jp tpk;gq;fis cUthf;Fk; gb khztiu

topfhl;Lq;fs;.

� njf;fhl;bd; (Cartesian) Fwptof;Fld; tpy;iyr; rkd;ghl;ilg; ngWtjw;Ff; Nfj;jpu

fzpj Kiwiag; gad;gLj;Jq;fs;.
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� tpy;iyfspy; cz;ik> kha tpk;gq;fspd; ,ay;Gfis vjpu;T $Wq;fs;.

� fzpj mbg;gilapy; tpy;iy #j;jpuk; gad;gLj;jy;

� Nfj;jpu fzpj mbg;gilapy; fjpu; tupg;glj;ijg; gad;gLj;jy;.

� gupNrhjid uPjpahf tha;g;Gg; ghu;j;jy;.

� tpy;iyr; Nru;khdj;jpw;fhd rkd;ghl;il mwpKfQ; nra;Aq;fs; 

Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :Ma;T $lg; gupNrhjid :

� efUk; EZf;Ff; fhl;biag; gad;gLj;jp KwpTr; Rl;b fhZjy;.

� mupaj;jpD}lhd tpyfiy gupNrhjid uPjpapy; Ma;T nra;jy;.

� mtjpf; Nfhz Kiw %yk; mupaj; jputpaj;jpd; KwpTr; Rl;b fhZjy;.

� jpUrpakhdp

� jpUrpa khdpapd; gpujhd nrg;gQ; nra;if

� mupaf; Nfhzk; fhZjy;.

� ,opT tpyfw; Nfhzk; fhZjy;

� cz;ik> kha tpk;gq;fis Jzpjy; (gutad;ik ,d;wpa Kiw)
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Nju;r;rpkl;lk; 3.10Nju;r;rpkl;lk; 3.10Nju;r;rpkl;lk; 3.10Nju;r;rpkl;lk; 3.10Nju;r;rpkl;lk; 3.10 ::::: ghu;itf; FiwghLfis eptu;j;jpg;gjw;F tpy;iyfspy;

Njhd;Wk; tpk;gq;fs; gw;wpa mwpit Vw;w tpjj;jpy;

gad;gLj;Jthu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• kdpjf; fz;zpd; xspapaw; njhFjpia tptupf;f KbAk;.

• ghu;itf; Fiwghl;Lf;fhd jpUj;jq;fs; njhlu;ghd fzpg;gPLfis Nkw;nfhs;s

KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• ghu;itf; Nfhzj;jpd; tiutpyf;fzk;

• Nra;ik Gs;sp> mz;ikg; Gs;sp

• tpopj;jpiuapy; tpk;gk; Njhd;Wjy;.

• FWk; ghu;it (myopia) ePs;ghu;it (hypermetropia) kw;Wk; mtw;wpw;fhd jpUj;jq;fSk;

fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;fw;wy; fw;gpj;jy; nraw;ghLfs;

� fjpu; tupg;glq;fisg; gad;gLj;jp ghu;itf; Nfhzj;ij tiu tpyf;fzg;gLj;Jq;fs;.

� fz;zpd; gpujhd gFjpfisg; glj;ijg; gad;gLj;jp mwpKfQ; nra;Aq;fs;.

� fjpu; tupg;glk; %yk; FWk;ghu;it> ePs; ghu;itia tpsf;fp mf;FiwghLfis

eptu;j;jpf;Fk; Kiwfis tptupAq;fs;.
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Nju;r;rp kl;lk; 3.11 :Nju;r;rp kl;lk; 3.11 :Nju;r;rp kl;lk; 3.11 :Nju;r;rp kl;lk; 3.11 :Nju;r;rp kl;lk; 3.11 : xspapay; fUtpfspd; Mf;fj;jpw;F tpy;iyfspdhy;

Njhd;Wk; tpk;gq;fs; gw;wpa mwpit Vw;w tpjj;jpy;

gad;gLj;Jthu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww;fw;ww;fw;ww;fw;ww;fw;ww; ngWNgWfs; :ngWNgWfs; :ngWNgWfs; :ngWNgWfs; :ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• vspa kw;Wk; $l;L EZf;Ff; fhl;b vt;thW njhopw;gLfpd;wd vd;gij tpsf;Ftjw;F

fjpu;tupg;glq;fis tiuaTk;> mJ njhlu;ghd fzpg;gPLfis nra;aTk; KbAk;.

• thdpaw; njhiyfhl;b vt;thW njhopw;gLfpd;wJ vd;gij tpsf;Ftjw;F

fjpu;tupg;glk; tiuaTk; mJ njhlu;ghd fzpg;gPLfisr; nra;aTk; KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• vspa EZf;Ff; fhl;bapd; ,ay;ghd nrg;gk; nra;ifia fjpu;glk; %yk; fhl;lYk;

Nfhz cUg;ngUf;fj;jpw;fhd NfhitAk;.

• $l;L EZf;Ff; fhl;bapd; ,ay;ghd nrg;gk; nra;ifia fjpu;g;glk; %yk;

tpsf;fYk; Nfhz cUg;ngUf;fj;jpw;fhd NfhitAk;.

• thdpay; njhiyfhl;bapd; ,ay;ghd nrg;gk; nra;ifia fjpu;glk; %yk; tpsf;fYk;

Nfhz cUg;ngUf;fj;jpw;fhd NfhitAk;.

• EZf;Ff; fhl;bAk;> njhiyfhl;bAk; ,ay;ghd nrg;gk; nra;ifapy; ,y;yhj

re;ju;g;gj;jpw;fhd fjpu;g;glq;fs;.

fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• cUg;ngUf;Fq; fz;zhbahf xUq;F tpiyiag; gad;gLj;Jk; nghUl;L khztu;f;F

xg;gil toq;Fq;fs;.

• fjpu; tupg;glj;ijg; gad;gLj;jp vspa EZf;Ff; fhl;b gw;wp tpsf;fkspAq;fs;.

• vspa EZf;Ff; fhl;bapd; Nfhz cUg; ngUf;fj;jpw;fhd Nfhitiag; ngWq;fs;.

• $l;L EZf;Ff; fhl;bia vt;thW gad;gLj;JtJ vd;gJ gw;wp nra;J fhl;Lq;fs;.

• fjpu; tupg;glj;ijg; gad;gLj;jp> $l;L EZf;Ff; fhl;bapd; ,ay;ghd nrg;gk;

nra;if gw;wp tpsf;Fq;fs;.

• $l;L EZf;Ff; fhl;b xd;wpd; Nfhz cUg; ngUf;fj;jpw;fhd Nfhit xd;iwg;

ngWq;fs;.

• thdpay; njhiy fhl;biag; gad;gLj;Jjy;njhlu;ghf khztu;f;F xg;gil

toq;Fq;fs;.

• fjpu; tupg;glq;fisg; gad;gLj;jp thdpay; njhiy fhl;b gw;wp tpsf;Fq;fs;.

• thdpay; njhiy fhl;bapd; Nfhz cUg;ngUf;fj;jpw;fhd Nfhitia ngWq;fs;.

• EZf;Ff; fhl;bAk; njhiyf;fhl;bAk; ,ay;ghd nrg;gQ; nra;if my;yhj

re;ju;g;gq;fs; gw;wp fye;JiuahLq;fs;.
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myF 4 : ntg;gj;jpw;Fupa ngsjpftpay;myF 4 : ntg;gj;jpw;Fupa ngsjpftpay;myF 4 : ntg;gj;jpw;Fupa ngsjpftpay;myF 4 : ntg;gj;jpw;Fupa ngsjpftpay;myF 4 : ntg;gj;jpw;Fupa ngsjpftpay;

Nju;r;rp 4.0 :Nju;r;rp 4.0 :Nju;r;rp 4.0 :Nju;r;rp 4.0 :Nju;r;rp 4.0 : kdpjj; Njitfis epiwT nra;tjw;Fk; tpQ;Qhd

Ntiyfspd; tpUj;jpf;fhfTk; ntg;gk; njhlu;ghd

mwptpidg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1Nju;r;rp kl;lk; 4.1 : Njitf;Nfw;w tpjj;jpy; ntg;gkhdpfisj; njupT nra;J

ntg;gepiyiaj;  jpUj;jkhf mstpLthu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• ntt;NtW tpjkhd ntg;gepiy msTj; jpl;lq;fisAk;> ntt;NtW tpjkhd

ntg;gkhdpfs; gw;wpAk; tpsf;f KbAk;.

• nfy;tpd; kw;Wk; nry;rpa]; msTj; jpl;lj;ijAk; njhlu;GgLj;jTk; mtw;iwg;

gad;gLj;jTk; KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• ,U nghUl;fSf;fpilapyhd ntg;gr; rkepiyiaf; fUj;jpw; nfhz;L ntg;gg;

gha;r;rypw;fhd epge;jid.

• ntg;gtpaf;ftpaypd; G+r;rpa tpjp (Zeroth Law)

•  ‘ntg;gepiy’ vd;w nrhy;

• ntg;gepiyAld; khWgLk; rpy ,ay;GfSk; ntg;gkhd ,ay;Gfspd;

Kf;fpaj;JtKk;.

ntg;gtpaf;ftpay; msTj;jpl;lkntg;gtpaf;ftpay; msTj;jpl;lkntg;gtpaf;ftpay; msTj;jpl;lkntg;gtpaf;ftpay; msTj;jpl;lkntg;gtpaf;ftpay; msTj;jpl;lk; tpQ;Qhd mstPLfSf;Fg; gad;gLfpd;wJ.

,J nfy;tpd; nfy;tpd; nfy;tpd; nfy;tpd; nfy;tpd; (K ) vd;w myfpy; mstplg;gLfpd;wJ. jdpntg;gepiy T vDk;

vOj;jpdhy; Fwpf;fg;gLfpd;wJ. NkYk; ,J Xu; epiyj;j Gs;spahfpa ePupd;

Kk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spKk;ikg;Gs;spiag; gad;gLj;jp tiutpyf;fzg;gLj;jg; gLfpd;wJ. ,e;j ntg;g

epiyahdJ J}a ePupd; epuk;gyhtp> J}a ePu; kw;Wk; Jha gdpf;fl;b Mfpad

ahTk; rkepiyapy; cs;s 273.16 273.16 273.16 273.16 273.16 K MFk;.

,g;nghOJ nry;rpa]; msTj; jpl;lkhdJnry;rpa]; msTj; jpl;lkhdJnry;rpa]; msTj; jpl;lkhdJnry;rpa]; msTj; jpl;lkhdJnry;rpa]; msTj; jpl;lkhdJ>  My; tiutpyf;fzg;

gLj;jg;gLfpd;wJ. gdpf;fl;bg;Gs;sp((00C) kw;Wk; ePuhtpg;Gs;sp (1000C) vd;gd

,t;tsTj;jpl;lj;jpd; ,U epiyj;j Gs;spfshFk;. gdpf;fl;bg;Gs;spAk; ePupd;

Kk;ikg;Gs;spAk; 0.01K My; NtWgLfpd;wJ. xU ntg;gepiy msTj; jpl;lkhdJ

mij mbg;gilahff; nfhz;l Fwpg;gpl;l ,ay;gpy; jq;fpAs;sJ. xU ntg;gepiy

msTj;jpl;lj;ij mikf;Fk; NghJ ehq;fs;

• ntg;gepiyAld; NtWgLk; ,ay;igj; njupT nra;a Ntz;Lk;.

• mt;tpay;G ntg;gepiyAld; rPuhf NtWgLtjhf vLj;Jf; nfhs;s

Ntz;Lk;.
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• ,uz;L epiyj;j Gs;spfis mbg;gilahff; nfhz;l ntg;gepiyf;Fupa rkd;ghL

                             

• J}a ePupd; Kk;ikg; Gs;spia mbg;gilahff; nfhz;l jdp ntg;gepiyf;fhd

rkd;ghL

• nry;rpa]; kw;Wk; jdp ntg;gepiyfSf;fpilahd njhlu;G 

ntg;ge;jilirfs;ntg;ge;jilirfs;ntg;ge;jilirfs;ntg;ge;jilirfs;ntg;ge;jilirfs; ( ( ( ( (Thermistors)))))

ntg;gepiyia mstpLk; nghUl;L kpd;jilapd; ngWkjpapw; jq;fpAs;s jil

ntg;gkhdpiag; Nghd;w Xu; rhjdkhFk;. vt;thwhapDk;> jil ntg;gkhdp Nghyy;yhJ>

,it kiwahd jilapd; ntg;gepiyf; Fzfj;ijf; nfhz;Ls;sd. ntg;gepiy

mjpfupf;f mitfspd; jil nghUj;jkhd mLf;Ff; Fwpf;Fupa mstpy; Fiwe;J

nry;fpd;wJ. ntg;ge;jilirfshdJ> gytpjkhd Fiwf; flj;jp xl;irl;Lj; J}s;fspd;

fyitahy; kypthf cw;gj;jp nra;ag;gl;l Fiwflj;jpr; rhjdq;fshFk;. (Fe
3
O

4
 +

MgCr
2
O

4
 xU nghJthd fyit) mit kpfTk; tYthdit. mtw;wpd;; jilia

mstpLtjw;F ctPj;jd; ghy kpd;Rw;iwg; gad;gLj;Jk; NghJ> mit jil ntg;gkhdp

Nghd;W ,UgJ gq;F czu;jpwDilad. ,jpy; ,izf;Fk; flj;jpfspd; jilahdJ

Kf;fpaj;JtkhdJ md;W> ,r; rhjdq;fNs 1kÙ jiliaf; nfhz;Ls;sd.

ntg;ge;jilirfs; kpff; Fiwe;jsT ntg;gf; nfhs;ssTfSilad. vdNt> jhk;

mstpLk; ntg;gepiyapy; Fiwe;jsT tpisTld;> tpiuthfj; Jtq;Ffpd;wd.

,jd; tPr;rhdJ vLj;Jfhl;lhf -700C ,ypUe;J 3000C. jil ntg;gkhdpfspYk;

ghu;f;f ,it cWjp Fiwthdit> MfNt nrk;ikj; jd;ikAk; Fiwthdit.

fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :

• xU nghUspypUe;J kw;nwhd;wpw;F ntg;gg; gha;r;rYf;fhd mbg;gilj; Njitfis

tpsq;fpf; nfhs;tjw;F nghUj;jkhd nraw;ghLfspYk; khztu;fs; <Lglf;

$ba xg;gil toq;Fq;fs;.

• ntt;NtW ntg;g msTs;s nghUl;fspilNa ntg;gg; gha;r;ry; Vw;gLk; NghJ>

ntg;gr; rkepiy vd;why; vd;d vd;gij tpsf;FtJld;> ntg;gtpaf;ftpaypd;

G+r;rpa tpjpia tpsf;Fk; tifapy; fye;Jiuahliy tpupthf;Fq;fs;.

• fye;Jiuahlypd; %yk; nghUl; njhFjpnahd;wpy; vy;yhg; nghUSk; xNu

ntg;gepiyapYk;> Njwpa ntg;gg; gha;r;ry; G+r;rpak; Mf cs;sNghJ mj;

njhFjp ntg;g rkepiyapyikAk; vDk; fUj;ij tpUj;jp nra;jy;.

• ntg;gepiyAld; khWgLk; rpy ,ay;Gfis ml;ltizg;gLj;j nraw;ghLfspy;

<LgLq;fs;. (ck; - nfhjp Foha; xd;Wld; xLq;fpa fz;zhbf; Foha; xd;iwg;
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nghUj;Jq;fs;. FohapYs;s ,urj; Jsp %yk; tspia rpiwg;gpbj;J tspapd;

fdtsT ntg;gepiyAld; NtWgLj;jiyr; nra;J fhl;Lq;fs;)

• ntg;gkhd ,ay;GfSf;fhd mj;jpahtrpakhdtw;iwf; fye;Jiuahly; %yk;

ngw;Wf; nfhs;Sq;fs;. ,t; ,ay;ghdJ

• xU vspa ngWkhd rhu;G kw;Wk;

• xU njhlu; rhu;G

• ntg;gepiyAld;> ntg;gkhd ,ay;G khwyhdJ Vfgupkhznkdf; fUjpf; nfhz;L

ntg;gkhd ,ay;G vjpu; ntg;gepiyf;fhd tiuigf; fPWq;fs;.

• ,t;tsTj; jpl;lj;jpw;fhf epiyj;j Gs;spfspd; Njitia tpsf;Fq;fs;.

• nry;rpa]; ntg;gepiy msTj; jpl;lj;ij tpsf;Fq;fs;.

• ePupd; Kk;ikg; Gs;spapid mbg;gilahff; nfhz;L jdp ntg;gepiy msTj;

jpl;lj;ijAk; rkd;ghLfisAk; mwpKfQ; nra;Aq;fs;.
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Nju;r;rp kl;lk; 4.2 :Nju;r;rp kl;lk; 4.2 :Nju;r;rp kl;lk; 4.2 :Nju;r;rp kl;lk; 4.2 :Nju;r;rp kl;lk; 4.2 : jpz;k> jput tpupT gad;gLj;jg;gLk; re;ju;g;gq;fs; gw;wp

Muha;thu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 06

fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:fw;ww; ngWNgWfs;:

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• ntg;gtpuptpid fzpg;gplTk; mJ njhlu;ghd gpuNahfq;fis tptupf;fTk; KbAk;.

• ePupd; rPupy; tpupT njhlu;ghd Njhw;wg;ghl;il tpsf;f KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• ntg;gepiy mjpfupf;Fk; NghJ> jpz;kg; nghUnshd;wpd; ePsk;> gug;G> fdmsT

mjpfupf;fg;gLfpd;wJ.

• Vfgupkhz> gug;G kw;Wk; fdtsT tpupTf;FzfKk; (tpupjpwd;fisAk;)

,tw;wpw;fpilapyhd njhlu;igf; $Wjy;.

• jputq;fs; fdmsT tpuptpid kl;Lk; nfhz;Ls;sd.

• jputnkhd;wpd; jdptpupjpwd;> Njhw;wtpupjpwd;> ghj;jpuj;jpd; fdtsTtpupjpwd;

,ilNaahd njhlu;G

• ntg;gepiy kw;Wk; jdp / nka; tpupjpwdpd; mbg;gilapy; mlu;j;jpf;fhd rkd;ghL

• xU Fwpj;j ntg;gepiy tPr;Rf;F ePupd; tpupT toikahd jputq;fspypUe;J

NtWgLfpd;wJ.

• ntg;gepiyAld;> ePupd; fdmstpdJk; mlu;j;jpapdJk; khwy;fspw;fhd

tiugluPjpahd tiff; Fwpg;G

• rkd;ghLfs; ngWtjw;fhf> Vfgupkhz> gug;G kw;Wk; fdtsT tpupjpwd;fSf;fhd

tiutpyf;fzq;fisg; gad;gLj;Jjy;. 

• mlu;j;jp ntg;gepiy njhlu;igg; ngwy; 

fw;wy; fw;wy; fw;wy; fw;wy; fw;wy; - fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs; fw;gpj;jy; nraw;ghLfs;

• ntg;gepiy mjpfupf;Fk; NghJ flj;jpf;fk;gp my;yJ Nfhy; xd;wpd;

ePskjpfupg;gijf; fhl;l vspa gupNrhjid mikg;Gf;fisg; gad;gLj;Jq;fs;.

• fye;Jiuahly; %yk;> ntg;gepiy mjpfupg;Gld; ePsk;> mfyk; kw;Wk; jbg;G

Mfpad mjpfupf;fpd;wikf;fhd rpe;jid tpUj;jp nra;Aq;fs;. fdmsT> gug;G

mjpfupg;gijAk; fUjpf; nfhs;Sq;fs;.

• jug;gl;l Nfhy; xd;W ntg;gepiy khw;wj;Jf;F Neu; tpfpjkhf ePsk; khWk;

vd;gij tpsf;Fq;fs;. Nfhypd; jputpaj;jpd; Vfgupkhz tpupjpwid

tiutpyf;fzg;gLj;Jq;fs;.

• gug;G tpupjpwd;> fdtsT (Kg;gupkhz) tpupjpwd; Mfpatw;iw mwpKfk;

nra;jYld; Vfgupkhz tpupjpwd; cldhd njhlu;G Mfpadtw;iw mwpKfQ;

nra;Aq;fs;.
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• jpz;ktpuptpd; tpisTfisAk;> gad;fisAk; fye;JiuahLq;fs;.

• rkd;ghLfisg; ngWtjw;F Vfgupkhz> gug;G kw;Wk; fdtpupjpwd;fspd;

tiutpyf;fzq;fisg; gad;gLj;Jq;fs;.

   

• ntg;gepiyAld; jputj;jpd; fdtsT mjpfupg;gijf; fhl;l vspa gupNrhjid

mikg;Gfisg; gad;gLj;Jq;fs;.

• nghUj;jkhd nraw;ghl;ilg; gad;gLj;jp jputj;jpd; jdp kw;Wk; Njhw;w tpupit

tpsf;Fq;fs;.

• jdp tpupjpwDf;Fk;> Njhw;w tpupjpwDf;Fkpilapyhd njhlu;igg; ngWq;fs;.

• ntg;gepiyAld; mlu;j;jp khwiy fye;JiuahLq;fs;.

• mlu;j;jp ntg;gepiyj; njhlu;igg; ngWq;fs;. 

• vspa nraw;ghL %yk; ePupd; rPupy; tpupit tptupj;J mjd; Kf;fpaj;Jtj;ijf;

fye;JiuahLq;fs;.

• ntg;gepiyAld; ePupd; fdtstpdJk;;> mlu;j;jpapdJk; khwiy tptupj;J mtw;iw

tiuG uPjpapy; vLj;Jf; fhl;Lq;fs;.
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Nju;r;rp kl;lk; 4.3 :Nju;r;rp kl;lk; 4.3 :Nju;r;rp kl;lk; 4.3 :Nju;r;rp kl;lk; 4.3 :Nju;r;rp kl;lk; 4.3 : thA tpjpfspd; cjtpAld; thAf;fspd; elj;ij gw;wp

Muha;tu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 08

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

� thAtpjpfisg; gupNrhjid uPjpahfr; nra;J fhl;lTk;> ,yl;rpa thAr; rkd;ghl;il

tpsf;fTk; KbAk;.

� ,yl;rpa thAr; rkd;ghl;bidAk;; thA tpjpfisAk; gad;gLj;jp fzpg;Gfis

nra;Aq;fs;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

� Nghapypd; tpjp

� rhs;rpd; tpjp

� mKf;f tpjp

� ,yl;rpa thA njhlu;ghd vz;zf;fU

� ,yl;rpa thAr; rkd;ghL

� gFjpaKf;fj;jpw;fhd jhw;wdpd; tpjpfs;

fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :

• thAr; rkd;ghLfis tptupj;J tpsf;Fq;fs;.

• Fwpj;j jpzpTs;s tspapd; mKf;fk;> fdtsT kw;Wk; ntg;gepiy Mfpatw;wpw;F

,ilahd njhlu;ig tpsf;Fq;fs;.

• ,yl;rpa thAr; rkd;ghl;ilg; ngWq;fs;.

• jhw;wdpd; gFjpaKf;f tpjpia tpsf;Fq;fs;.

Ma;T$lr; nraw;ghLfs; :Ma;T$lr; nraw;ghLfs; :Ma;T$lr; nraw;ghLfs; :Ma;T$lr; nraw;ghLfs; :Ma;T$lr; nraw;ghLfs; :

• ,wFf; Fohiag; gad;gLj;jp tsp kz;ly mKf;fk; fhzy;.

• khwh mKf;fj;jpy; thAnthd;wpd; fdtsTf;Fk; ntg;gepiyf;Fkpilapyhd

njhlu;ig Muha;jy;.

• khwhf; fdtstpy; thAnthd;wpd; mKf;fj;jpw;Fk; ntg;gepiyf;Fkpilapyhd

njhlu;ig Muha;jy;.
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Nju;r;rp kl;lk; 4.4:Nju;r;rp kl;lk; 4.4:Nju;r;rp kl;lk; 4.4:Nju;r;rp kl;lk; 4.4:Nju;r;rp kl;lk; 4.4: thAnthd;W mlq;fpAs;s ghj;jpuk; xd;wpd; Nky;

Njhw ;Wtpf ;Fk ; mKf;fj ;ij thAf;fs; gw ;w pa

,af;fg;ghl;Lf; nfhs;ifapd; cjtpAld; Muha;thu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• thA %yf; $Wfspd; ruhrup ,af;fg;ghl;Lr; rf;jpAld;; ntg;gepiyiaj;

njhlu;GgLj;j KbAk;.

• ,af;fg;ghl;Lf; nfhs;ifr; rkd;ghl;ilg; gad;gLj;jp fzpg;Gfis Nkw;nfhs;s

KbAk;.;.;.;.;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• thAtpy; %yf;$w;Wf; fjpfspd; guk;gy;

• thAf;fspd; ,af;fg;ghl;Lf; nfhs;ifapd; mbg;gil vLNfhs;fs;.

1. ve;j thATk; mjpfsT vz;zpf;ifahd %yf;$Wfisf; nfhz;bUf;Fk;.

2. thA %yf; $Wfspd; Ntfkhd> vOe;jkhdkhd ,af;fj;ij cilad.

3. thA %yf; $Wfl;fpilapyhd NkhJiffs; kPspay; jd;ikAilad.

4. nfhs;fydpd; Rtu;fSf;Fk; thA %yf;$WfSf;Fkpilapyhd NkhJiffs;

kPspay;Gilad.

5. mtw;wpilNa %yf; $w;wpilf; ftu;r;rp tpir fpilahJ.

6. %yf;$WfSf;fpilNa NkhJiffs; cs;s NghJ kl;Lk; %yf; $w;wpilj;

js;Stpir njhopw;gLfpd;wd.

7. nfhs;fydpd; fdtsTld; xg;gpLk; NghJ thA %yf;$Wfspd; fdtsT

Gwf;fzpf;fj;jf;fJ. fpl;lj;jl;l rfy thAf;fSk; ntWk; ntspapYs;sd.

• ,yl;rpa thAtpd; ,af;fg;ghl;Lf; nfhs;if

• %yf; $w;W fjpfspd; guk;gYk; tu;f;f %y fjpAk; (root mean square speed)

• rkd;ghL  I Kd;itj;jy;.

• thAtpdhy; Vw;gLj;jg;gLk; mKf;fj;jpw;fhd rkd;ghL 

fjp tu;f;f ,ilf;fhd rkd;ghL  

• xU thA %yf;$wpd; ,af;fr;rf;jpapd; ,il  ,   ,

(Nghw;Rkhdpd;;khwpyp )

ngUk; (Macroscopic) mstpy; thAnthd;wpd; elj;ijahdJ mjDila fdtsT>

ntg;gepiy khWk; mKf;fj;jpd; khwYld; njhlu;GilaJ. thAf;fspd; elj;ij
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gw;wp kpfj; njspe;j tpsf;fj;jpidg; ngWk; nghUl;L> xt;nthU jdp thA %yf;

$Wfspd; Ez;fhl;rp (Microscopes) mirTfis ,e;j khz;fhl;rpf; fzpaq;fSld;

njhlu;GgLj;j Ntz;Lk;. ,ijr; nraw;gLj;Jtjw;fhd ,af;fg;ghl;Lf; nfhs;ifNa

,JthFk;. toik Nghd;W vf; nfhs;ifAk; gupNrhjid uPjpapy; rupghu;j;J ngsjpfg;

gpurpdq;fs; njhlu;ghd ghupa tpsf;fj;ij toq;f Ntz;Lk;. thAf;fspd;

,af;fg;ghl;Lf; nfhs;ifahdJ> %yf; $w;wpaf;fj;jpw;F nghwpapay; tpjpfisg;

gpuNahfpf;fpd;wJ. vdNt> thAtpd; mKf;fk;> ntg;gepiyf;Fupa NfhitahdJ

%yf;$w;Wf; fjpapdJk;> jpzpT kw;Wk; %yf;$Wfspd; vz;zpf;if mbg;gilapYk;

ngwg;gLfpd;wd.

thAf;fspd; ,af;fg; ghl;Lf; nfhs;ifiag; gad;gLj;jp> gpurpdq;fs; jPu;f;Fk;

NghJ ml;rufzpjf; FwpaPLfs; kw;Wk; myFfspy; Nkyjpff; ftdk; vLf;fg;gl

Ntz;Lk;. ntg;gepiy  vg;NghJk; nfy;tpd; msTj;jpl;lj;jpy; mikjy; Ntz;Lk;.

rhu; %yf; $w;Wj; jpzptpw;F myF ,y;iy xU  %y; xd;wpd; jpzpT %yu;j;jpzpT

vd;Wk;  kg mol-1 ,dhYk; fhl;lg;gLk;.

cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :

xl;rprdpd; rhuZj; jpzpT = 16

xl;rprdpd; rhu; %yf; $w;Wj; jpzpT = 32

xl;rprd; mZtpd; %yu;j;jpzpT = 0.016 kg mol -1 my;yJ 16g mol-1

xl;rprd; %yf; $Wfspd; %yu;j;jpzpT = 0.032 kg mol -1 my;yJ  32 g mol -1

xl;rprd; mZtpd; jpzpT =                  0.016   kg

                                                                                               6.02X 1023

fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :fw;wy; fw;gpj;jy; nraw;ghLfs; :

• vt;thW thAtpdhy; mKf;fk; Vw;gLj;jg;gLfpd;wnjd;gij tpsf;Fthu;.

•  >  kw;Wk;  rkd;ghLfis > pV = nRT

vd;gtw;wpypUe;J ngWq;fs;.

• thAf;fspd; ,af;fg;ghl;Lf; nfhs;iff;Fupa vLNfhs;fis tptupAq;fs;.
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Nju;r;rp kl;lk; 4.5 :Nju;r;rp kl;lk; 4.5 :Nju;r;rp kl;lk; 4.5 :Nju;r;rp kl;lk; 4.5 :Nju;r;rp kl;lk; 4.5 : nghUl;fspd; jd;ntg;gf ; nfhs;sstpd; %yk;

nghUl;fspw;fpilNa gupkhw;wg;gLk; ntg;grf;jpapd;

msitf; fzpg;ghu;.

ghlNtisfs;     :ghlNtisfs;     :ghlNtisfs;     :ghlNtisfs;     :ghlNtisfs;     : 06

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• jputpaq;fspd; jd; ntg;gf; nfhs;ssTfs; njhlu;ghd fzpg;Gfisr; nra;a

KbAk;.

• ntg;g tpuaj;Jld; njhlu;ghd fzpg;Gfisr; nra;Ak; nghUl;L epa+w;wdpd;

Fspuy; tpjpiag; gad;gLj;j KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• nghUs; xd;wpw;F ntg;gk; toq;Fk; NghJ epiy khw;wk;; epfotpy;iy vdpy;>

ntg;gepiy NtWgLk;.

• nghUnshd;wpd; ntg;gepiy NtWgLk; NghJ nghUspdhy; gupkhw;wQ; nra;ag;gl;l

ntg;gmsT NtWgLk;.

• nghUnshd;wpd; ntg;gf;nfhs;ssT

• jputpankhd;wpd; (jpz;kk;> jputk;) jd;ntg;gf; nfhs;ssT

• ntg;g gupkhw;wj;jpw;fhd rkd;ghL Q mc θ∆ = ∆

• #oypw;F ntg;gk; ,of;Fk; KiwAk;> ntg;g ,og;igf; Fiwg;gjw;fhd ghJfhg;G

KiwfSk;

• epa+w;wdpd; Fspuy; tpjp

• khwh mKf;fk ; kw ;Wk ; khwhf ;fdmstpd ; NghJ thAnthd;w pd ;

%yu;ntg;gf;nfhs;ssT

•  vd;w tpfpjkhdJ thAtpd; mZg;Ngw;Wj; jd;ikapy ; (atomicity)

jq;fpAs;sJ.

fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;fw;wy; - fw;gpj;jy; eltbf;iffs;

• gpd;tUk; nraw;ghl;by; <Lgl khztiu xOq;fikAq;fs;.  rkmsT ePu;

nfhz;Ls;s xj;j jd;ikahd fNyhupkhdpfspy;> xNu nghUis ntt;NtW

ntg;gepiyfl;F ntg;gkhf;fp ,Lq;fs;. mit ntt;NtW ,Wjp ntg;gepiyfis

miltijf; fhl;Lq;fs;.

• fye;JiuahLtjd; %yk;> gupkhw;wk; nra;ag;gl;l Njwpa ntg;gkhdJ> ntg;gepiy

khw;wj;Jf;F Neu;tpfpjkhdJ vdf; fhl;b nghUnshd;wpd; ntg;gf; nfhs;ssit

tiuaiw nra;Aq;fs;.

• jputpankhd;wpd; jd;ntg;gf; nfhs;ssit tiuaWj;Jf; nfhs;Sq;fs;.
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• fye;JiuahLtjd; %yk;> nghUspd; ntg;g msT khw;wkhdJ vDk;

rkd;ghl;bdhy; jug;gLtijf; fhl;Lq;fs;.

• thAtpd; %yu; ntg;gf; nfhs;ssTfis tiuaiw nra;Aq;fs;.

• ntg;gk; ,of;fg;gLk; tpjq;fs;> ntg;g ,og;igf; Fiwg;gjw;fhd Kiwfs;>

njhlf;f ntg;gepiyia khw;Wtjdhy; vt;thW ntg;g ,og;gpw;fhd jpUj;jk;

ngWjy; Mfpadtw;iwf; fye;JiuahLq;fs;.

• ntg;gkhd nghUs; xd;W ,ay;ghd cld;fhTif kw;Wk; type;j cld;fhTifapd;

fPo; Fspu;tilAk; NtWghl;ilf; fhl;Ltjw;F vspa nraw;ghLfis khztu;fl;F

xg;gilAq;fs;.

• njhlf;fg; ntg;gepiyia khw;Wjy; %yk; ntg;g ,og;gpw;fhd jpUj;jj;ijg;

ngw;Wf; nfhs;Sq;fs;.

• epa+w;wdpd; Fspuy; tpjpiaf; $wpAk; tptupj;Jk; mjd; epge;jidfis tpsf;Fq;fs;.

Ma;T $lr; nraw;ghLMa;T $lr; nraw;ghLMa;T $lr; nraw;ghLMa;T $lr; nraw;ghLMa;T $lr; nraw;ghL

• fyitKiw %yk; jpz;kq;fs;> jputq;fspd; jd;ntg;gf;nfhs;sTfisj;

jPu;khdpj;jy;.

• Fspuy; Kiw %yk; jputq;fspd; jd;ntg;gf;nfhs;sTfis xg;gply;.
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Nju;r;rp kl;lk; 4.6 :Nju;r;rp kl;lk; 4.6 :Nju;r;rp kl;lk; 4.6 :Nju;r;rp kl;lk; 4.6 :Nju;r;rp kl;lk; 4.6 : nghUl;fspd; epiy khw;wq;fspd; NghJ ,lk; khWk;

rf;jp gaDilajhfg; gad;gLj;jf; $ba re;ju;g;gq;fis

Muha;thu;.

ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs;ghlNtisfs; ::::: 06

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• jputpaq;fspd; kiw ntg;g mstPLfs; kw;Wk; fzpg;Gfspy; <Lgl KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• fdtsitAk ; > tbtj ;ijAk ; fUj ;j pw ;  nfhz ;L j pz ;k > j p ut>

thAf;fSf;fpilapyhd NtWghLfs;

• rfytpjr; rlg;nghUl;fspYk;> %yf; $Wfs; my;yJ Jzpf;iffs; gpizg;Gfshy;

gpizf;fg;gl;bUf;fpd;wd.

• jputpankhd;iw cUthf;Fk; mbg;gilj; Jzpf;iffs; ,af;fg;ghl;L rf;jpiaAk;

mOj;j rf;jpiaAk; nfhz;Ls;sd.

• epiy khw;wk; epfOk; NghJ rf;jp cwpQ;ry; my;yJ fhyy; epfo;fpd;wJ.

• jpz;kk; ntg;grf;jpia cwpQ;Rk; NghJ> %yf; $Wfl;fpilapyhd gpizg;G

tpirfs; FiwtJld; jpz;kk; jputkhf khWfpd;wJ.

• %yf; $w;W elj;ijfSld; Mtpahjy;

• nghUspw;F ntg;gk; toq;Fk; NghJ> epiy khw;wk; epfOk; vdpd; mg;NghJ

ntg;gepiy khwpypahfNt ,Uf;Fk;.

• cUfypd; jd;kiw ntg;gk;

• Mtpahjypd; jd;kiw ntg;gk;

fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;fw;wy; - fw;gpj;jy; nraw;ghLfs;

• jpz;kk;> jputk;> thAf;fspd; tbtk;> kw;Wk; fdmsitf; fhl;Ltjw;fhd vspa

nraw;ghLfspy; <LgLq;fs;.

• %yf; $w;wpilahd / Jzpf;iffSf;fpilahd ftu;r;rp tpirfis tptupj;jy;

%yk; rlg; nghUs; fl;likg;ig tpsf;Fq;fs;.

• epiy khw;wj;jpd; NghJ ntg;gepiy khwhJs;snjd;gijf; fhl;Ltjw;F>

nghUj;jkhd gupNrhjidfisg; gad;gLj;jp> cUfy;> MtpahjYf;fhd mtj;ij

khw;w tisapfis tiuAq;fs;.
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• ‘kiw ntg;gk;’  vd;w nrhy; gw;wpf; fye;JiuahLq;fs;. ntg;gepiy khwpypahf

cs;s NghJ ntg;gk; cwpQ;rg;gLfpd;wJ my;yJ fhyg;gLfpd;wJ.

gpd;tUtdtw;iw tiuaiw nra;Aq;fs;.

• cUfypd; jd;kiw ntg;gk;

• Mtpahjypd; jd;kiw ntg;gk;

• nfhjpepiyapYk; cUF epiyapYk; mKf;fj;jpd; tpisitf; fhl;Ltjw;Fupa

cjhuzq;fs; gw;wpf; fye;JiuahLtJld; nraw;ghLfspYk; <LgLq;fs;.

• mKf;fj;Jld; nfhjp epiyAk; cUF epiyAk; khw;wkiltij $Wq;fs;

Ma;T $lr; nraw;ghLMa;T $lr; nraw;ghLMa;T $lr; nraw;ghLMa;T $lr; nraw;ghLMa;T $lr; nraw;ghL

• cUfypd; jd;kiw ntg;gk; Mtpahjypd; jd;kiw ntg;gk; Mfpatw;iw tha;g;Gg;

ghu;f;fr; nraw;ghLfis elj;Jjy;.
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Nju;r;rp kl;lk; 4.7 :Nju;r;rp kl;lk; 4.7 :Nju;r;rp kl;lk; 4.7 :Nju;r;rp kl;lk; 4.7 :Nju;r;rp kl;lk; 4.7 : fhyepiyapy; ePuhtpapd; nry;thf;ifj; njhlu;GgLj;Jthu;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>khztupdhy;>

• epuk;ghj kw;Wk; epuk;gpa ePuhtpapd; elj;ijfis tpsf;f KbAk;.

• ntg;gepiy> fdtsTld;> ePupd; epuk;gy; MtpaKf;fk; kw;Wk; epuk;gh ePuhtpaKf;fk;

khwy;fis tiuGuPjpahf vLj;Jf;fhl;l KbAk;.

• <ug;gjd; vd;gJ tspkz;lyj;jpYs;s <ug;gw;W (tspapYs;s ePuhtpapd; msT)

I Fwpf;Fnkd tpsf;fKbAk;.

• rhuPug;gjd;> jdp <ug;gjd; kw;Wk; gdpgL epiy Mfpatw;wpd; fzpg;Gfspy; <Lgl

KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• xU %ba nfhs;fynkhd;iw gFjpaha; jputj;jhy; epug;GtJld; mJ jput

%yf; $WfSk; Mtp %yf; $WfSk; nfhz;likAk; NghJ Mtp%yf; $Wfs;

Xu; mKf;fj;ij Vw;gLj;Jk;

• jdp <ug;gjd;

• rhuPug;gjd;

• rhuPug;gjid khwyilar; nra;Ak; fhuzpfs;

• gdpgLepiy

• nfhjpf;Fk; nrad;Kiw

• nfhjpj;jiyAk; MtpahjiyAk; xg;gply;

• mKf;fj;Jld; nfhjpepiy vt;thW NtWgLjy;.

• Mtpapd; jpzpT> Mtpapd; gFjpaKf;fk; kw;Wk; gdpgLepiy Mfpatw;iwg;

gad;gLj;jp rhuPug;gjdpd; Nfhitfs;.

rhuPug;gjd;= x 100%

rhuPug;gjd= x 100%

rhuPug;gjd;=       x 100%

   miw ntg;gepiyapy; Fwpj;j fdtsT tspapYs;s

ePuhtpapd; jpzpT

mNj ntg;gepiyapy; mNj fdtsT tsp epuk;gyhf;f

Njitahd ePuhtpapd; jpzpT

miw ntg;gepiyapy; ePuhtpapd; gFjpahf;fk;

miwntg;g epiyapy; epuk;gpa ePu; Mtpapd; mKf;fk;

gdpgLepiyapy; ePupd; epuk;gy;MtpaKf;fk;

miw ntg;gepiyapy; epuk;gpa ePuhtpapd; mKf;fk;
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fw;wy; fw;gpj;jy; nraw;ghLfsfw;wy; fw;gpj;jy; nraw;ghLfsfw;wy; fw;gpj;jy; nraw;ghLfsfw;wy; fw;gpj;jy; nraw;ghLfsfw;wy; fw;gpj;jy; nraw;ghLfs; :

• Mtpahjy; eilngWk; re;ju;g;gq;fs; gw;wpf; fye;JiuahLq;fs;.

• Mtpahjy; eilngWk; NghJ ntg;gepiy Fiwtiltijf; fhl;Ltjw;Fupa

nraw;ghLfisr; nra;Aq;fs;.

• Mtpahjiy tpsf;Ftjw;F %yf; $w;W ,af;fg;ghl;L nfhs;ifiag;;

gad;gLj;Jq;fs;.

• Mtp %yf; $Wfs; mKf;fk; Vw;gLtijr; nra;J fhl;Ltjw;fhd nraw;ghLfis

Nkw;nfhs;Sq;;fs;. ghukhdpapd; ntWk; ntspf;F rpy Jspfs; <jiu ,l;L

vspa ghukhdp %yk; nra;J fhl;l KbAk;.

• epuk;ghj Mtpfs;> epuk;gy; Mtpfl;fpilapyhd NtWghl;ilf; fhl;l nraw;ghLfspy;

<LgLq;fs;.

• jputk;> Mtp Mfpa mikg;Gfl;fpilapyhd ,af;ftpaw; rkepiyiaapd; epiyia

tpsf;Fq;fs;.

• epuk;gpa epiyapy; Mtp cs;s NghJ MtpaKf;fkhdJ cau; ngWkhdk;

milAnkd;gij tpsf;Fq;fs;.

• epuk;ghj Mtp mKf;fk; fd msTld; NtWgLk; vdf; fhl;lTk;> epuk;gpa Mtp

fdtsTld; NtWglhJ vdf; fhl;lTk; nraw;ghLfspy; <LgLtJld;> ,ij

tiuGuPjpahf vLj;Jf; fhl;Lq;fs;. ,jd; nghUl;L vspa ghukhdp

gad;gLj;jg;glyhk;.

• MtpaKf;fj;Jf;Fk; ntg;gepiyf;FkpilNaahd njhlu;igf; fhl;lr;

nraw;ghLfspy; <LgLq;fs;. NtWgl;l ntg;gepiyfl;F ntg;gkhf;fpAk;> mKf;fj;ij

mstpl;Lk; ,r; nraw;ghLfisr; nra;a KbAk;.

• epuk;gpa> epuk;ghj Mtpfspd; mKf;fk; kw;Wk; ntg;gepiyfl;fpilapyhd njhlu;ig

tiugbg;gilapy; fhl;Lq;fs;.

• nfhjp epiyf;Fk;> epuk;gy; MtpaKf;fj;Jf;FkpilNaahd njhlu;G gw;wpf;

fye;JiuahLq;fs;.

• tspkz;lyj;jpy; <ug;gw;wpd; cs;slf;fkhdJ <ug;gjd; vd;gij tpsf;Fq;fs;.

• jdp <ug;gjd; kw;Wk; rhuPug;gjd; Mfpadtw;iw tiutpyf;fzg;gLj;Jq;fs;.

• gdpgL epiy gw;wp tpsf;fkspAq;fs;.

• Mtpapd; jpzpT> Mtpapd; gFjpaKf;fk; kw;Wk; gdpgLepiy Mfpatw;iwg;

gad;gLj;jp rhuPug;gjDf;fhd Nfhitfis toq;Fq;fs;.

• Jyf;fpa fNyhupkhdpiag; gad;gLj;jp gdpgL epiyiaj; JzpAq;fs;.

• nfhjp epiyapy; mKf;f khw;wj;jpd; ghjpg;ig vspa gupNrhjidfs; %yk;

fhl;Lq;fs;.

• ntg;g gupkhw;wj;Jld; ,ize;j Mtpahjy; kw;Wk; xLq;fy; gw;wp tpsf;Fq;fs;.

• FspNuw;wy;> tspg;gjdhf;fypd; nghUl;L jputnkhd;W MtpahFk; NghJ ntg;gk;

vt;thW cwpQ;rg;gLfpd;wnjd;gij tpsf;Fq;fs;.

• MtpahjiyAk;> nfhjpj;jiyAk; xg;gpLtjw;F fye;Jiuahliy elj;Jq;fs;.

Ma;T$lr; nraw;ghLMa;T$lr; nraw;ghLMa;T$lr; nraw;ghLMa;T$lr; nraw;ghLMa;T$lr; nraw;ghL

• Jyf;fpa fNyhupkhdpia gad;gLj;jp rhuPug;gjd; Jzpjy;.
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Nju;r;rp kl;lk; 4.8  :Nju;r;rp kl;lk; 4.8  :Nju;r;rp kl;lk; 4.8  :Nju;r;rp kl;lk; 4.8  :Nju;r;rp kl;lk; 4.8  :  gy;NtW ,af;ftpay; nraw;ghLfisg; gFg;gha;tjw;F

                                                                                          ntg;gtpaf;ftpay;  tpjpfisg; gad;gLj;Jthu;.

ghlNtisfs;     :ghlNtisfs;     :ghlNtisfs;     :ghlNtisfs;     :ghlNtisfs;     : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khztupdhy;>

• ntg;gtpaf;ftpaypd; KjyhtJ tpjpia tpsf;fTk; nra;J fhl;lTk; KbAk;.

• thAtpy; khw;wq;fis tpsf;Ftjw;F ntg;gtpaf;ftpaypd; KjyhtJ tpjpiag;

gad;gLj;j KbAk;.

• Kjyhk; ntg;gtpaf;ftpay; tpjpia gad;gLj;jpf; fzpg;Gfspy; <Lgl KbAk;.

topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;topfhl;ly;fs;

• mfr;rf;jp vDk; nrhy;

• ntg;g,af;ftpaypd; KjyhtJ tpjp

• khwhf; fdtstpy; thA xd;wpd; %yu; ntg;gf; nfhs;sstpw;Fk; khwh mKf;fj;jpy;

thAnthd;wpd; %yu; ntg;gf;nfhs;sstpw;Fkpilapyhd njhlu;G

• Nrwypyh> rkntg;Gsp khw;wq;fs;.

• khwh mKf;f> khwhf; fdtsT khw;wq;fs;.

• ntg;grf;jpay;yhJ mfr;rf;jpia nghUl;fs; nfhz;Ls;sd.  ntg;gepiykhw;wk;

fhuzkhf ,af;fj;jpd; rf;jpNa ntg;gkhFk;. vdNt> Ntiygw;wpr; rpe;jpg;gJ

NghyNt> ntg;gk; gw;wpAk; ehk; rpe;jpf;f Ntz;Lk;.

• tpirfshdJ ,aq;Fk; NghJ ,lkhw;wg;gl;l  rf;jpNa Ntiy.

• ntg;gepiy khw;wk; fhuzkhf ,lkhw;wg;gl;l rf;jpNa ntg;gk;.

• %yf; $Wfspd; ,af;fr;rf;jp kw;Wk; mOj;jrf;jp fhuzkhf xU nghUs;

nfhz;Ls;s rf;jpNa mfr;rf;jp MFk;.

        

        rQ  =  njhFjpf;F toq;fpa ntg;grf;jp

        rU   = njhFjpapd; mfr; rf;jp khw;wk;

        rW  =  njhFjpahy; nra;ag;gl;l GwNtiy
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• xg;gkhd MLjz;bdhy; cUisAs;silf;fg;gl;l thAit fUj;jpw; nfhz;L>

khwh mKf;fj;jpy; nra;ag;gl;l Ntiy  vd;gijf; fhl;Ljy;.

• rk ntg;Gspr; nrad; Kiwf;F  vd;gij tpsf;Fjy;. vdNt 

• Nrwypyhr; nrad;Kiwf;F vdNt>  kw;Wk;  vDk; ,U

epiyikfs; gw;wpf; fye;JiuahLf.

• khwhf; fdtsT nrad;Kiwf;F vdNt>

fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• cau; ntg;gepiyapYs;s nghUnshd;W jho; ntg;gepiyAs;s nghUSf;F

rf;jp ,lk; khw;wk; nra;ag;gLtijAk; ,jpy; rf;jp ,lkhw;wk; ntg;g,lkhw;wkha;

epfo;fpwJ  vd;gijAk; tptupAq;fs;.

• KjyhtJ ntg;gtpaf;ftpay; tpjpia tpUj;jp nra;tjw;Fg; gpd;tUk; nraw;ghLfspy;

<LgLq;fs;.

,wg;gu; gl;bia <u;j;jy,wg;gu; gl;bia <u;j;jy,wg;gu; gl;bia <u;j;jy,wg;gu; gl;bia <u;j;jy,wg;gu; gl;bia <u;j;jy; :-

ntg;gtpaf;ftpaypidg; gad;gLj;jy; njhlu;ghd vspa cjhuzj;ij toq;Ffpd;wJ.

� ,wg;gu; gl;b xd;W tpiuthf <u;j;J> gpd;G> <u;j;j epiyapy; cq;fs; fPo; Gw

cjl;bw;F NeNu gpbAq;fs;. mg;NghJ ntg;gkhAs;sij czuyhk;. ,wg;gupd;

mfr; rf;jpahdJ mjpfupf;fpd;wJ Vnddpy; mij <u;j;j NghJ ,wg;gu; gl;bapy;

ePq;fs; Ntiy nra;Js;sPu;fs;. <u;j;jy; kpf Ntfkhf ,Ug;gjhy; ntg;g ,lkhw;wk;

Gwf;fzpf;fj;jf;fJ. vq;F ntg;g ,lkhw;wk; epfotpy;iyNah> mq;F rf;jp

khw;wkhdJ Nrwypyh khw;wk; vd;wiof;fg;gLk;.

� <u;j;j ,wg;gu; gl;b cq;fs; cjl;bw;F NeNu itf;Fk; NghJ> mJ cjl;bd;

ntg;gepiyia mila Fspu;tij czu KbAk;. mjDila mfr; rf;jp>

#oYf;fhd ntg;gk; ,lkhw;wk; fhuzkhf> tPo;r;rpailfpd;wJ. Ntiy

eilngwtpy;iy Vnddpy; mq;F ,af;fk; ,y;iy.

� ,g;nghOJ tpiuthf ,wg;gu; gl;biag; gioa epiyf;F tpLtpj;J> <u;f;fg;glhj

gl;bia cjl;bDs; itAq;fs;. <u;f;fg;glhjjd; fhuzkhf mJ> cjl;bd;

ntg;gepiyapYk; ghu;f;f Fiwtiltij ePq;fs; czu;tPu;fs;. mJ <u;j;j

epiyapypUe;J <u;f;fhj epiyf;F khWk; NghJ ,wg;gupYs;s mf tpirfs;

Ntiy nra;tjhy; mfr; rf;jp tPo;r;rpaile;jpUf;Fk;. ,e;j khw;wk; kpf

Ntfkhdnjd;gjhy; ntg;gk; ,lkhw;wk; epfohJ.

� ,Wjpahf <u;f;fhj ,wg;gu; cjl;bd; ntg;gepiyia milfpd;wJ. Vnddpy;

miwapypUe;J ntg;g ,lkhw;wkhdJ mjDila mfr; rf;jpia mjpfupf;fpd;wJ.
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thAnthd;iw neUf;FjythAnthd;iw neUf;FjythAnthd;iw neUf;FjythAnthd;iw neUf;FjythAnthd;iw neUf;Fjy; :

kw;nwhU cjhuzj;ijj; jUfpd;wJ.  milf;fg;gl;l tspAld; irf;fps;gk;gpapd;

vspa mikg;ig cUtk; 4.1 fhl;Lfpd;wJ. milf;fg;gl;l tspAld; nghUj;jg;gl;l

ntg;gtpizahdJ gk;gpapd; cs; ntg;gepiyia fz;fhdpf;fpd;wJ.

                cUtk; 4.1 thAit neUf;Fjy;.                cUtk; 4.1 thAit neUf;Fjy;.                cUtk; 4.1 thAit neUf;Fjy;.                cUtk; 4.1 thAit neUf;Fjy;.                cUtk; 4.1 thAit neUf;Fjy;.

• Kryj;ij tpiuthf cs;Ns js;sp mij Xu; epiyapy; gpbAq;fs;. tspapd;

mfr; rf;jp mjpfupg;G fhuzkhf ntg;gtpizapd; ntg;gkhdpahdJ ntg;g

epiy cau;itf; fhl;l Ntz;Lk;. js;S tpirahdJ tspapy; tpiuthf

Ntiy nra;tjhy;> tspapypUe;J ntg;g ,lkhw;wk; epfohJ. vdNt nra;ag;gl;l

NtiyahdJ mfr; rf;jpia mjpfupf;fr; nra;fpd;wJ.

• Kryj;ijj; njhlf;f epiyf;Ff; nfhz;L te;J ntg;gepiyia njhlf;f epiyf;F

kPsr; nra;Aq;fs;. gpd;du;> Kryj;ij kpfTk; gbg;gbahf cs;Ns js;Sq;fs;.

,e;Neuj;jpy; ntg;gepiy cau;T Vw;gLtjpy;iy. Vd;? Kryj;ij cs;Ns js;Sk;

ePu; tspapd; kPJ Ntiy nra;fpd;wPu;fs;. vt;thwhapDk;> Xu; rpwpjsT ntg;gepiy

cau;thdJ tspapypUe;J ntg;g ,lkhw;wj;ij Vw;gLj;Jfpd;wJ. vdNt>

ntg;gepiy njhlf;fg; ngWkhdj;jpw;F kPSfpd;wJ. mjd; kPJ Ntiy eilngWk;.

mNj tPjj;jpy;> tspapypUe;J ntg;g ,lkhw;wk; epfo;fpd;wJ. vdNt mfr; rf;jp

cau;T epfo;tjpy;iy.

• nrad;KiwahdJ> nkJthf nraw;gLk; NghJ> #oYld; ntg;gk; gupkhw;wk;

nra;tjw;F Neuk; NghJkhjyhy;> ntg;gepiy khwh epiyapy; cs;sJ.

• nghUj;jkhd nraw;ghLfisg; gad;gLj;jp> Nrwypyhr; nrad;Kiwapy; thAj;

njhFjpapd; mKf;fj;Jld; ntg;gepiyapy; khw;wj;ij tptupAq;fs;.

ntg;gtpiz

gk;gpapYs;s tsp

kpy;yp cNthw;Wkhdp

cs;Ns Kryj;ijj;

js;spa epiy
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• #oYld; ntg;g ,lkhw;Wif epfohj epiyapy;> fzepiy nrad;Kiwapd;

NghJ ntg;gepiy khw;wq;fs; gw;wpa fUj;jpid fye;Jiuahly; %yk; tpUj;jp

nra;Aq;fs;.
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Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9Nju;r;rp kl;lk; 4.9 ::::: ntg;g ,lkhw;Wif Kiwfs; msT vd;gd gw;wpf;

ftdj;jpw; nfhs;tJld; md;whl NtiyfisAk;

tpQ;Qhd NtiyfisAk; jpl;lkpLq;fs;.

ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; :ghlNtisfs; : 04

fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :fw;ww; ngWNgWfs; :

khkhkhkhkhztupdhy;>ztupdhy;>ztupdhy;>ztupdhy;>ztupdhy;>

• ntg;g ,lkhw;wg; nghwpapayhdJ> flj;jy;> Nkw;fhTif kw;Wk; fjpu; tPriyf;

fhl;Lfpd;wJ vd;gij tptupf;f KbAk;.

• ntg;gf; flj;jiy mstplTk; fzpf;fTk; KbAk;.

topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :topfhl;ly;fs; :

• ntg;g ,lkhw;Wifr; nrad;Kiw

• cjhuzq;fSld; ,r; nrad;Kiwfspd; nghwp Kiwfs;

• xU NfhypD}lhff; flj;jg;gLk; ntg;g msitj; Jzpjw;fhd fhuzpfs;

• ntg;gf;flj;Jjpwd;

• fhtyplg;gl;l NfhypD}lhd ntg;gg; gha;r;ry; tPjj;jpw;fhd rkd;ghL

• ,ay;ghd cld;fhTiff;Fk; type;j cld;fhTiff;Fkpilapyhd NtWghLfs;.

fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :fw;wy; - fw;gpj;jy; nraw;ghLfs; :

• nkOF g+rg;gl;l cNyhff; Nfhy; xd;iw ntg;gkhf;fy;> xU FLit ePupDs;

nghl;lhrpak; gukq;fNdw;W (KMnO
4
) gspq;Ffs; rpy ,lg;gl;L mj;Jzpf;iffs;

mirjy; kw;Wk; GifNghf;fp Nghd;w rpy nraw;ghLfspy; <LgLq;fs;.

• ntt;NtW ePsKk;> FWf;Fntl;Lg; gug;Gs;s Nfhy;fisg; gad;gLj;jpr;

nraw;ghLfis Nkw;nfhz;L> mjd; KbTfis ntg;gf; flj;jy; gw;wp

tpsf;fkspf;fg; gad;gLj;Jq;fs;.

• Nfhy; xd;wpD}lhff; flj;jg;gLk; ntg;gj;jpd; msitj; Jzptjw;F mtrpakhd

fhuzpfs; gw;wpf; fye;JiuahLq;fs;.

• ntg;gf;flj;Jjpwid tiutpyf;fzg;gLj;Jq;fs ;. ·

• cjhuzq;fs; toq;Ftjd; %yk; ,aw;if Nkw;fhTifia tptupAq;fs;.

• Nkw;fhTif gw;wp fye;JiuahLq;fs;.

• fjpu; tPry; gw;wpf; fye;JiuahLq;fs;.

Ma;T $lr; nraw;ghL :Ma;T $lr; nraw;ghL :Ma;T $lr; nraw;ghL :Ma;T $lr; nraw;ghL :Ma;T $lr; nraw;ghL :

• Nrspd; Kiwiag; (Searle’s method) gad;gLj;jp ntg;gf;flj;Jjpwidj; Jzpjy;.
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ghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPL
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mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

fw;wy; - fw;gpj;jy; kjpg;gPL Mfpad fy;tpr; nrad;Kiwfspd; Kf;fpa %d;W

$WfshFk; vd;gJk;> fw;wy; fw;gpj;jypd; Kd;Ndw;wj;ij mwpa fzpg;gPL kjpg;gPl;il

gad;gLj;j Ntz;Lk; vd;gJk; vy;yh Mrpupah;fSk; njspthf mwpe;jpUf;f Ntz;ba

xU tplakhFk;. mit xd;wd; kPJ xd;W nry;thf;Fr; nrYj;Jk; mNjNtis

xt;nthd;Wk; kw;iwatw;wpd; Kd;Ndw;wj;jpYk; nry;thf;Fr; nrYj;Jfpd;wd vd;gJ

Mrpupah;fs; ahtUk; mwpe;j cz;ikahFk;. njhlh; (epjKk; epfOk;) kjpg;gPl;L

Nfhl;ghLfSf;fpzq;f fw;wy; eilngWk; NghNj kjpg;gPLk; ,lk;ngw Ntz;Lk;.

,J fw;wy; fw;gpj;jy; nrad;Kiwapd; Muk;gg;gFjp> ,ilg;gFjp> ,Wjpg;gFjp

Mfpa ve;j xU rkaj;jpYk; ,lk; ngwyhk; vd;gij Mrpupah;fs; tpsq;fpf; nfhs;tJ

mtrpakhFk;. jkJ khztiu kjpg;gpl vjpu;ghu;f;Fk; Xh; Mrpupah; fw;wy; fw;gpj;jy;

kjpg;gPL Mfpad njhlh;ghd xOq;fhd jpl;lnkhd;iwg; gad;gLj;jy; mtrpak;.

ghlrhiyia mbg;gilahf nfhz;l fzpg;gPl;L Ntiyj;jpl;lkhdJ xU guPl;ir

KiwNah Nrhjid elhj;JtNjh my;y. mJ khzth;fsJ fw;wiyAk;>

Mrpupah;fsJ fw;gpj;jiyAk; Nkk;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; xU jiyaPlhFk;.

Mjyhy; khzth;fSf;F mUfpy; ,Ue;J mth;fSila gyq;fisAk;

gytPdq;fisAk;  ,dq;fz;L  mtw;wpw;F gupfhuk; fz;lthW khzth;fis

mth;fsJ cr;r tsu;r;rp kl;lj;ij milar; nra;tjw;fhfg; gad;gLj;jf;$ba xU

Ntiyj; jpl;lkhFk;.

fw;wy;- fw;gpj;jy; nrad;%yk; Njly; nrad;Kiwapd; ghy; khzth;fs; topg;gLj;jg;

gLfpd;wdh;. ghlrhiyia mbg;gilahff; nfhz;l fzpg;gPl;L Ntiyj;jpl;lj;ij

nraw;gLj;Jk;NghJ khztu;;fspilNa Mrpupah; rQ;rupj;J mtu;fs; nra;Ak;

Ntiyfis mtjhdpj;J topfhl;liy toq;fpr; nraw;gly; Ntz;Lk; vd vjpu;

ghu;f;fg;gLfpd;wJ. ,q;F khzth;fs; njhlu;r;rpahf kjpg;gPl;Lf;F cs;shf;fg;gLt

NjhL khztu; Mw;wy; mgptpUj;jp vjpu;ghu;j;jthW eilngWfpd;wjh vd;gij

Mrpupau; cWjpg;gLj;jpf; nfhs;sy; Ntz;Lk;.

khztUf;F jf;f mDgtq;fisg; ngw;Wf;nfhLj;J mtw;iw khzth;fs; rupahfg;

ngw;Wf;nfhz;lhh;fsh vd cWjpg;gLj;jy; fw;wy;-fw;gpj;jy; Clhfj; epfo Ntz;Lk;.

mj;NjhL mjw;F jf;f topfhl;ly; toq;fg;gl Ntz;Lk;. kjpg;gPl;by; (fzpg;gPl;by;)

<Lgl;Ls;s Mrpupah;fs; jkJ khzth;fSf;F ,uz;L tifahd topfhl;ly;fis

toq;f KbAk;. mit nghJthf gpd;D}l;ly; / Kd;D}l;ly; vdg;gLk;.

khzth;fspd; gytPdq;fisAk; ,ayhikfisAk; fz;;;lwpe;jNghJ mth;fsJ

fw;wy; gpur;rpidfis eptu;j;jpg;gjw;fhfg; gpd;D}l;liyAk; khztu;fspd;

jpwikfisAk; Mw;wy;fisAk; ,dk;fhZk;NghJ mtw;iw Nkd;gLj;j>

Kd;D}l;liyAk; toq;FtJ Mrpupaupd; flikahFk;.

fw;wy;- fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhf ghlnewpapd; Nehf;fq;fSs; ve;j

Nehf;fj;ij ve;j kl;lj;jpy; epiwNtw;w Kbe;jJ vd;gij ,dq;fhzy;>

khzth;fSf;F mtrpakhfpd;wJ. kjpg;gPLfs; %yk; khzth;fs; mile;Js;s

Nju;r;rp kl;lq;fisj; jPu;khdpj;jy; rk;ge;jg;gl;l MrpupauplkpUe;J vjpu;ghu;f;fg;gL
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fpd;wJ. khztu;fs;> Mrpupau;fs;> NtW gpuptpdu;fSf;F khzth;fspd; Kd;Ndw;wk;

gw;wpa jfty;fis mwptpg;gjw;F Mrpupau; Kida Ntz;Lk;. ,jw;Fg;

gad;gLj;jf;$ba kpfTk; nghUj;jkhd Kiw> njhlu;r;rpahf khztiu kjpg;gPl;Lf;F

cl;gLj;j tha;g;gspf;Fk; ghlrhiy kl;l kjpg;gPl;L KiwahFk;.

Nkw;gb Nehf;fj;Jld; nraw;gLk; Mrpupah;fs; jkJ fw;gpj;jy; nrad;KiwiaAk;

khzth;fspd; fw;wy; nrad;KiwiaAk; NkYk; tpidj;jpwd; kpf;fjhf;Ftjw;F

tpidj;jpwd; kpf;f fw;wy; -fw;gpj;jy; kjpg;gply; Kiwfisg; gad;gLj;j Ntz;Lk;.

,J njhlu;ghf Mrpupau;fSf;Fk; khzth;fSf;Fk; gad;gLj;jj; jf;f mZFKiwg;

Ngjq;fs; (tiffs;) rpy fPNo jug;gl;Ls;sd. ,it ePz;lfhykhf Mrpupau;fSf;F

Njrpa fy;tp epWtdj;jpdhYk;> guPl;ir jpizf;fsj;jpdhYk; tpsf;fkspf;fg;gl;l

KiwfshFk;. vdNt mit njhlu;ghf ghlrhiyj; njhFjpiar; Nru;e;j Mrpupau;fs;

Nghjpa mwpt+l;lk; ngw;wpUg;gh; vd vjph;ghu;f;fg;gLfpd;wJ. mg;Ngjq;fs; tUkhW.

1. xg;gilfs; 2. nraw;wpl;lq;fs;

3. mstha;Tfs; 4. Njbaha;Tfs;.

5. mtjhdpg;Gf;fs; 6. fz;fhl;rp / Kd;itj;jy;fs;

7. fsr; Rw;Wyhf;fs; 8. FWfpa vOj;Jg; guPl;irfs;

9. mikg;Gf; fl;Liufs; 10. jpwe;j E}y; Nrhjidfs;

11. Mf;fr; nraw;ghLfs; 12. nrtpkLj;jy; Nrhjidfs;

13. nra;Kiwr; nraw;ghLfs; 14. Ngr;Rf;fs;

15. Ra Mf;fq;fs; 16. FOr; nraw;ghLfs;

17. vz;zf;fU glq;fs; 18. ,ul;ilg; gjpT - N[h;dy;

19. Rth;g; gj;jpupiffs; 20. tpdh-tpil epfo;r;rpfs;

21. tpdh-tpilg; Gj;jfq;fs; 22. tpthjq;fs;

23. FOf; fye;Jiuahly;fs; 24. fUj;juq;Ffs;.

25. cldbr; nrhw;nghopT 26. ghj;jpuNkw;W ebj;jy;

mwpKfk; nra;ag;gl;Ls;s Nkw;gb fw;wy; fw;gpj;jy; kjpg;gPl;L Kiwfs; midj;ijAk;>

vy;yhg; ghlq;fspdJ vy;yh myFfSf;fhfTk; gad;gLj;j KbT vd

vjpu;ghu;fg;gltpy;iy. jkJ ghlj;jpw;Fk; Fwpj;j ghl myfpw;Fk; nghUj;jkhd

Ngjq;fisj; njupT nra;Jnfhs;tjw;F mwpt+l;lk; ngw Ntz;Lk;.

Nkw;gb Mrpupah; mwpTiug;gb topfhl;ba jkJ khzth;fspd; fw;wy; Kd;Ndw;wj;ij

fzpg;gplg; gad;gLj;jf;$ba fw;wy; fw;gpj;jy; kw;Wk; kjpg;gPl;L Ngjq;fs; gw;wpf;

Fwpg;gplg;gl;Ls;sJ. Mrpupah;fs; jkJ khzth;fspd; Kd;Ndw;wj;jpw;fhf mtw;iw

jf;fthW gad;gLj;jy; Ntz;Lk;. ,tw;iwg; gad;gLj;jhJ jtpu;;j;jy; khztu;

jkJ mwpthw;wy; kw;Wk; cs vOr;rp> cs ,af;f jpwd;fis tsh;j;Jf; nfhs;tjw;Fk;

mtw;iw ntspg;gLj;Jtjw;Fk; jilahf mikAk;.
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ghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPLghlrhiy kl;lf; fzpg;gPL
1k; jtiz1k; jtiz1k; jtiz1k; jtiz1k; jtiz

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL -----  jtiz 1 – fUtp – 1

2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk; ----- 1.1> 1.2> kw;Wk; 1.3

3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak; ----- Nju;r;rpkl;lq;fspYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik - - - - - ,yf;fpa Ma;T mwpf;if

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -

1. Njly; jpwid tpUj;jp nra;jy;.

• khztu;fs; ngsjpftpay; fw;gjw;fhd

rpwe;j mbj;jsk; mikj;jy;.

• ngsjpftpaypd; fzpj kw;Wk; gupNrhjid

uPjpahd gpd;Gyj;ij ,dq;fhZjy;.

• mwpf;if nra;Ak; jpwid tpUj;jp nra;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL -----  jtiz 1 – fUtp – 2

2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk;2.0 cs;slf;fpa  Nju;r;rpkl;lk; ----- 1.4

3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak; ----- Nju;r;rpkl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- nray;Kiwr; Nrhjid

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -

1. cgfuzq;fs; ghtpf;Fk; jpwid tpUj;jp

nra;jy;

2.mstPLfspd; Kf;fpaj;Jtj;ij tpsq;fpf;

nfhs;sy;

� r%fj;jpwid tsu;j;jy;

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz 1 – fUtp 3

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 1.6

3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak;3.0 cs;slf;fpa ghltplak; ----- Nju;r;rp kl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- nrayilTf; Nfhit (Portfolios)

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1.juTfis tif Fwpf;f tiuGfisg;

gad;gLj;Jjy;.
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2.tiuGfs ;  gad ; gLj ;Jtij

tsg;gLj;jYk;> gupNrhjid xd;wpd;

khwpfspd; jd;ikiag; gFg;gha;jYk;.

3.mwpf;ifj; jpwd;fis tsu;j;njLj;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz 1 – fUtp 4

2.0 cs;slf;fpa Nju;r;rpkl;lk;2.0 cs;slf;fpa Nju;r;rpkl;lk;2.0 cs;slf;fpa Nju;r;rpkl;lk;2.0 cs;slf;fpa Nju;r;rpkl;lk;2.0 cs;slf;fpa Nju;r;rpkl;lk; ----- 2.1

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpw;Fg; nghUj;jkhd

                              cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- tpdh tpil E}y;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. ,af;fk; njhlu ;ghd tpdhf;fisg;

gad;gLj;Jjy;

2. ,af;f tiuGfisg; gad;gLj;Jjy;.

3. fzpjj; jpwdpd; tpUj;jp

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 1 fUtp 5

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 2.2 ,ypUe;J 2.5 tiu

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpw;Fg; nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- tpdh tpil E}y;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. ,af ;fk ; njhlu ;ghd tpj p kw ;Wk ;

nfhs;iffis ,dq;fhZjy;.

2. ep[ cyfpy; ,t;tpjpfSk; nfhs;iffSk;

vq;F gpuNahfpf;fg;gLfpd;wd vd mwpjy;.

3. fzpjj; jpwd; tpUj;jp
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aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 2 fUtp 1

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; - 2.6> 2.7 kw;Wk; 2.8

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpw;Fg; nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- ,yf;fpa Ma;T mwpf;if nra;jy;.

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. khw;Wr; rf;jp tsq;fspd; gaDs;s

tbtq;fis tpsq;fpf; nfhs;sy;.

2. ePu;epiyapay; kw;Wk; gha;k ,af;ftpaypd;

jj ;Jtq ;fisAk ; >  t pj pfisAk ;

,dq;fhzy;.

3. mspf;ifj; jpwd; tpUj;jp

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 2 fUtp 2

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 3.1

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpw;Fg; nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- vz;zf;fU tiuglk;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. miyTld; njhlu;ghd nrhw;gjq;fis

,dq;fhzy;.

2. vspa ,ir ,af;fj;jpd; ngsjpff;

fzpaq;fisj; njhlu;GgLj;Jjy;.

3. miy ,af;fj;jpd; vz;zf;fU tpsf;fj;ij

tsg;gLj;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 2 fUtp 3

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 3.2> 3.3

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lq;fspd; nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- tpdhtpil E}y;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. rkd;ghLfis tpsq;fpf; nfhs;sy;.

2. miyapd; jd;ikia tpsq;fpf; nfhs;sy;
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3. ep[ cyf epiyikfis tpsf;Fjw;F

miyfs ;  njhlu ; g hd mw pitg ;

gpuNahfpj;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 2 fUtp 4

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 3.4

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik - nra;Kiwr; Nrhjid

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. mstPLfs; vLf;Fk; jpwid tsu;j;jy;.

2. gupNrhjidfs; tbtikf;Fk; jpwid

tsu;j;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL - jtiz – 2 fUtp 5

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 3.5

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- nra;Kiwr; Nrhjid

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. guptpd; ,Uf;ifiar; nra;J fhl;ly;.

2. cgfuzg; ghtidj; jpwd; tpUj;jp

3. tiuGuPjpahd mspf;ifj; jpwd;fs;

tsu;j;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 3 fUtp 1

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 3.6> 3.7 kw;Wk; 3.8

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- FOf; fye;Jiuahly;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. , ul ;il ,Ukb g p u Nahfj ;ij

Muha;tjw;F khztu;fisj; J}z;Ljy;.
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2. xypfis tpsq;fpf; nfhs;tjpy; tpUj;jp.

3. kpd;fhe;j jpUrpaj;jpd; gy;NtW gFjpfspd;

,ay;Gfisg; gl;baw;gLj;jy;.

4. r%fj;jpwd;fis tsu;j;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 3 fUtp 2

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 4.1> 4.2

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lq;fspYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- FOf; fye;Jiuahly;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. ntg ; ge piy gw ; w p  Muha ;jYk ; >

ntg;gepiyia msj;jYk;

2. ntg;g tpuptpd; gpuNahfq;fis Muha;jy;.

3. r%fj;jpwd;fis tsu;j;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 3 fUtp 3

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 4.3> 4.4

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; - Nju;r;rpkl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik - vz;zf;fU tiu glk;

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -----

1. thAf;fspd; elj;ijfis ,dq;fhzy;

2. thAf ;fs ; njhlu ; g hd ngsj pff ;

fzpaq;fisj; njhlu;GgLj;jy;.

3. r%fj;jpwd;fis tsu;j;jy;.
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aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 3 fUtp 4

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; ----- 3.9

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju;r;rpkl;lj;jpYs;s nghUj;jkhd cs;slf;fk;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik ----- nra;Kiwr; Nrhjid

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -

1. gupNrhjid nra;Ak; jpwd;fis tsu;j;jy;.

2. xsp gw;wpa tpsf;fj;ij tpUj;jp nra;jy;.

3. r%fj;jpwd;fis tsu;j;jy;.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL1.0 kjpg;gPL ----- jtiz – 3 fUtp 5

2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk;2.0 cs;slf;fpa Nju;r;rp kl;lk; - 3.10> 3.11> 4.5 kw;Wk; 4.6

3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak;3.0 cs;slf;fpa ghl tplak; ----- Nju ;r ;r pkl ;lq ;fspYs ;s nghUj ;jkhd

cs;slf;fq;fs;

4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik4.0 fUtpapd; jd;ik - tpdh tpil tq;fp

5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs;5.0 Fwpf;Nfhs;fs; -

1. fzpjj; jpwd;fis tsu;;j;jy;.

2. nghUs; xd;w pd ; k PJ ntg ;gj ;j pd ;

elj;ijia tpsq;fpf; nfhs;sy;.

3. kdpjf; fz;zpd; njhopw;ghl;ilAk;>

xspapay; cgfuzq;fisAk; Muha;tjw;F

xsp KwpT njhlu ;ghd mwpitg ;

gpuNahfpj;jy;.
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