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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

,yq;ifapd;  ,ilepiyf; fy;tpapy; Gjpa Nju;r;rp ikag; ghlj;jpl;lj;jpd; Kjw;
fl;lk; 2007 Mk; Mz;L mwpKfg;gLj;jg;gl;lJ. vl;L Mz;LfSf;nfhUKiw
Nkw;nfhs;sg;ngWk; fiyj;jpl;l kWrPuikg;gpd; %yk; ,J mwpKfg;gLj;jg;ngw;wJ.
Njrpa kl;lj; Nju;r;rpfis mgptpUj;jp nra;Ak; Nehf;fpd; mbg;gilapy; Njrpa fy;tp
Mizf;FOtpd; tpjg;GiufSf;fika mg;NghJ eilKiwapypUe;j cs;slf;fk;
rhu;e;j fy;tp Kiwik ,jd; %yk; khw;wpaikf;fg;gl;lJ.

Nju;r;rp ikaf; fiyj;jpl;lj;jpd; ,uz;lhk; fl;l kWrPuikg;ghdJ 2015 Mk; Mz;b
ypUe;J juk; 1> 6> 10 Mfpa tFg;Gf;fSf;F mKy;gLj;jg;glTs;sJ. ,e; Nehf;fj;ij
milAk; nghUl;Lj; Njrpa fy;tp epWtfk; Ma;it mbg;gilahff; nfhz;l
NgWfisAk; Mu;tyu;fSila gy;NtW MNyhridfisAk; gyjug;gl;ltu;fsplkpUe;Jk;
ngw;Wf;nfhz;lJ. mtw;wpd; mbg;gilapy; epahag;gLj;jg;gl;lnjhU nrad;Kiwia
mwpKfg;gLj;jpaJld; mjw;fikthd ghlj;jpl;lq;fisAk; Nkw;gb juq;fSf;fhf
tpUj;jp nra;;Js;sJ.

,e;j epahag;gLj;jw; nrad;Kiwapw; fiyj;jpl;l kWrPuikg;gpd;NghJ epiyf;Fj;jhd
xUq;fpizg;G Kiw gad;gLj;jg;ngw;W> fPopUe;J Nky;Nehf;fpa mZFKiwapy;
midj;Jg; ghlq;fSf;Fkhd Nju;r;rp kl;lq;fs; Kiwikahf tpUj;jp nra;ag;gl;
Ls;sd. NkYk;>mbg;gil tplaq;fspypUe;J cau; kl;lj;ij Nehf;fpr; nry;Yk;
tifapy; mit xOq;FgLj;jg;gl;Lk; cs;sd. ghl cs;slf;fj;jpw; fhzg;gLk;
$wpaJ $wy; kw;Wk; ghl cs;slf;fr; Rik vd;gtw;iw ,opTepiyf;F ,l;Lr;
nry;yTk; khztu; NeakhdJk; eilKiwf;Nfw;wJkhd fiyj;jpl;lnkhd;iw
cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ gad;gLj;jg;gl;Ls;sJ.

Mrpupau;fSf;Fj; Njitahd topfhl;ly;fis toq;fTk; ghlj;ijj; jpl;lkplTk;
fw;gpf;fTk; nraw;ghLfis Kd;ndLf;fTk; mstPL kw;Wk; kjpg;gPLfis Nkw;nfhs;s
Tk; cjTKfkhf Mrpupau; topfhl;bapw; Gjpa tbtikg;G mwpKfg;gLj;jg;gl;Ls;sJ.
,t; topfhl;ly;fs; Mrpupau;fs; tFg;giwapy; nkd;NkYk; cw;gj;jpj; jpwDs;sJk;
tpisjpwd; kpf;fJkhd tifapw; Jyq;Ftjw;F cjTk;.

Gjpa Mrpupau; topfhl;bfs; khztu;fsJ Nju;r;rpfis tpUj;jp nra;Ak; tifapw;
ju cs;sPLfisAk; Nkyjpf nraw;ghLfisAk; njupT nra;tjpy; Mrpupau;fSf;Fr;
Rje;jpuj;ij toq;fpAs;sJ. ,g;Gjpa Mrpupau; topfhl;bfs; ghl cs;slf;fr; Rikia
tpLj;J> tpje;Jiuf;fg;ngw;w ghlE}y;fspd; %yk; ghl cs;slf;fj;ijg; g+uzg;gLj;jp
As;sJ. MfNt> Mrpupau;fs; Gjpa Mrpupau; topfhl;bfisg; gad;gLj;Jk; mNjNtis
fy;tp ntspaPl;Lj; jpizf;fsj;jpdhw; jahupf;fg;ngw;w ghlE}y;fisAk; nghUj;jkhd
tifapw;; gad;gLj;Jjy; Ntz;Lk;.

Mrpupau; ikaf; fy;tp KiwikapypUe;J khztu; ikaf; fy;tp Kiwikf;Fj;
jskhw;wk; nra;tJk; NtiyAyfpw;F Vw;w tifapw; nghUj;jkhd kdpj tsq;fis
tpUj;jp nra;tJk; Njitahd Nju;r;rpfisAk; jpwd;fisAk; ghlrhiyapypUe;J
ntspNaWk; khztu;fs; ngw;Wf;nfhs;tjw;Fj; Njitahd nraw;ghL rhu;e;j fy;tp
Kiwikia tpUj;jp nra;tJk; Nkw;gb epahag;gLj;jg;gl;l ghlj;jpl;lk; kw;Wk;
Mrpupau; topfhl;bapd; Gjpa tbtikg;G vd;gtw;wpd; mbg;gil Nehf;fq;fshFk;.

Gjpa Mrpupau; topfhl;bia cUthf;Ftjpw; gq;fspg;Gr; nra;j Njrpa fy;tp epWtfj;jpd;
fy;tprhu; mYty;fs; rig kw;Wk; Nguit cWg;gpdu;fSf;Fk; midj;J tsthsu;
fSf;Fk; vdJ ed;wpfs; cupj;jhfpd;wd.

gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;.

i



gpujpg; gzpg;ghsu; ehafk; mtu;fspd; nra;jp

fle;j fhye;njhl;L fy;tpahdJ njhlu;e;J khw;wq;fSf;Fl;gl;L tUfpd;wJ. mz;kpa

Afj;jpy; ,k;khw;wq;fshdit kpf Ntfkhf Vw;gl;ld. fw;wy; Kiwfisg; Nghd;W

njhopy;El;gf; fUtpfspd; ghtid kw;Wk; mwpTj; Njhw;wq;fs; njhlu;ghfTk; fle;j

,U jrhg;jq;fspy; $basT kWkyu;r;rp Vw;gl;L tUtjidf; fhzf;$bajhf

,Uf;fpd;wJ. ,jw;fika> Njrpa fy;tp epWtfKk; 2015 Mk; Mz;Lf;Fupa fy;tp

kWrPuikg;gpw;fhf vz;zpylq;fhj nghUj;jkhd eltbf;iffis Nkw;nfhz;L

tUfpd;wJ. g+Nfhska uPjpahf Vw;gLk; khw;wq;fs; njhlu;ghfr; rpwe;j Kiwapy;

mwpe;J cs;ehl;Lj; Njitf;fika ,irTgLj;jp khztu; ikaf; fw;wy; - fw;gpj;jy;

Kiwia mbg;gilahff; nfhz;L Gjpa ghljpl;lk; jpl;lkplg;gl;L ghlrhiy

Kiwikapd; Kftu;fshfr; Nritahw;Wk; Mrpupau;fshfpa cq;fsplk; ,t;thrpupau;

topfhl;bia xg;gilg;gjpy; ngUkfpo;r;rpailfpd;Nwd;.

,t;thwhd Gjpa topfhl;ly; MNyhridia cq;fSf;Fg; ngw;Wf; nfhLg;gjd;

Nehf;fk;> mjd; %yk; rpwe;j gq;fspg;ig ngw;Wj; juKbAk; vd;w ek;gpf;ifahFk;.

,t;thwhd Mrpupau; topfhl;bahdJ tFg;giwf; fw;wy; - fw;gpj;jy; nranyhOq;fpd;

NghJ cq;fSf;Ff; ifnfhLf;Fk; vd;gjpy; vdf;F vt;tpj re;NjfKk; ,y;iy.

mNjNghd;W ,t;topfhl;bapd; Jiznfhz;L eilKiw uPjpahd tsq;fisAk;

gad;gLj;jp kpfTk; tpUj;jp nfhz;l tplag; gug;gpD}lhf tFg;giwapy; nraw;gLj;J

tjw;F cq;fSf;F KOikahd Rje;jpuKz;L.

cq;fSf;F toq;fg;gLk; ,t;thrpupau; topfhl;biar; rpwe;j Kiwapy; tpsq;fp>

kpfr; rpwe;j Mf;fg+u;tkhd khztu; r%fnkhd;iw cUthf;fp> ,yq;ifia

nghUshjhu kw;Wk; r%f uPjpapy; Kd;Ndw;wpr; nry;tjw;Fg; nghWg;Gld; nraw;gLtPu;fs;

vd ehd; ek;gpf;if nfhs;fpd;Nwd;.

,t;thrpupau; topfhl;bahdJ ,g;ghlj;JiwAld; njhlu;Gila Mrpupau;fs;>

tsthsu;fs; vd;Nghu;fspd; rpwe;j Kaw;rpapdhYk; mu;g;gzpg;gpdhYk; cUthf;fg;

gl;Ls;sJ.

fy;tpj; Jiwapd; mgptpUj;jpf;fhf ,f;fUj;ij kpf cau;e;jjhff; fUjp mu;g;gzpg;Gld;

nraw;gl;l cq;fs; midtUf;Fk; vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf;

nfhs;fpd;Nwd;.

vk;. vg;. v];. gp. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopy;El;g gPlk;

Njrpa fy;tp epWtfk;.
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tsg; gq;fspg;G

topfhl;ly; : fy;tprhu; mYtyu;fs; rig

Njrpa fy;tp epWtfk;.

,af;fk; : jpU. vk;. vg; v];. gp. [atu;jd

gpujpg; gzpg;ghsu; ehafk;>

tpQ;Qhd njhopDl;g gPlk;>

Njrpa fy;tp epWtfk;.

ghlj;jpl;l jiyik : jpU. kytp gj;jpud

rpNu\;l tpupTiuahsu;> tpQ;Qhdj; Jiw.

vOj;jhsu; FO:
(cs;thup) jpU. Mu;.v];. N[. gp. cLg;NghUt> rpNu];l tpupTiuahsu;

jpU. V. b. V. b rpy;th> rpNu];l tpupTiuahsu;

jpU. gp. kstpgj;jpuz> rpNu];l tpupTiuahsu;

jpU. vy;. Nf. tLNf> rpNu];l tpupTiuahsu;

jpUkjp. vk;. uhfthr;rhup> tpupTiuahsu;

jpUkjp. vr;. vk;. khghFzuj;d> tpupTiuahsu;

nry;tp. vk;. jpUeluh[h> tpupTiuahsu;

jpU. v];. gpajp];]> cjtp tpupTiuahsu;

jpU. g. mr;Rjd;> cjtp tpupTiuahsu;

jpUkjp. b.v.vr;.A.v];. tU\n`dbNf> cjtp tpupTiuahsu;

(ntspthu p) jpU. vk;. gp. tpGyNrd> gzpg;ghsu;> fy;tp mikr;R.

jpU. lgps;A. V. b. uj;d#upa>

Xa;Tngw;w gpujhd nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;.

jpU. lgps;A. b. tpN[rpq;f>

Xa;Tngw;w gpujhd nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;.

jpU. vr;. v];. Nf. tp[ajpyf> Xa;Tngw;w mjpgu;.

jpU. v. vk;. up. gpnfuh> Xa;Tngw;w cjtpf; fy;tpg; gzpg;ghsu;.

jpU. v];. vk;. rYtjd> cjtpf; fy;tpg; gzpg;ghsu;.

jpU. lgps;A. b. tp[pjghy> Nritf;fhy MNyhrfu;.

jpU. Nf. b. ge;JyFkhu> cjtp Mizahsu;.

jpU. ,. N[hrg;> Mrpupau; MNyhrfu;> nfhOk;G tyak;.

jpU. vk;.V.gp. Kdrpq;`> Xa;Tngw;w gpujhd nraw;wpl;l mjpfhup.

jpU. vy;. [p. [a#upa> Mrpupau; MNyhrfu;.

jpU. Nf. I. v];. gPup];> Mrpupau;.

jpU. tp. Nf. gp;. Rkjpghy> Mrpupau; MNyhrfu;.

jpU. gp. FUNf> Mrpupau;.

jpU. gp;. gz;lhu> Mrpupau;.

jpU. vd;. nfhbj;Jtf;F> Mrpupau;.

jpU. tp. tp[arpq;`> Mrpupau;.

jpUkjp. I. tp[aRe;ju> Mrpupau; MNyhrfu;.

fzpdp mikg;G: nry;tp. fkyNtzp fe;ijah> Njrpa fy;tp epWtfk;.

VidNahu; : jpU. kq;fy ntypg;gpl;ba> Njrpa fy;tp epWtfk;.

jpUkjp. gj;kh tPutu;jd> Njrpa fy;tp epWtfk;.

jpU. uQ;rpj; jahtd;r> Njrpa fy;tp epWtfk;.
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Mrpupau; topfhl;biag; gad;gLj;Jtjw;Fupa mwpTWj;jy;fs;

,yq;ifg; ghlrhiyfspy; eilKiwapypUe;j fiyj;jpl;lj;ij epahag;gLj;Jk;

tifapy; jahupf;fg;gl;l Gjpa fiyj;jpl;lk; 2015 Mk; Mz;L njhlf;fk; eilKiwg;

gLj;jg;gLk;. ,Jtiu fhyKk; Mrpupau;fs; jkJ fw;wy; - fw;gpj;jy; nrad;Kiwia

xOq;fikj;Jf; nfhs;tjw;fhfg; gad;gLj;jp te;j Mrpupau; mwpTiug;G topfhl;bf;Fg;

gjpyhf> ,dp tUk; fhyj;jpy; ,e;j Mrpupau; topfhl;biag; gad;gLj;Jjy; Ntz;Lk;.

mg;gzpia ,yFgLj;JKfkhf ,e;j Mrpupau; topfhl;bapy; ghlj;jpl;lKk; cs;slf;fg;

gl;Ls;sJ.

xt;nthU gpujhd Nju;r;rpapd; fPOk;> Fwpj;j juj;Jf;nfd rpwg;ghd xU Nju;r;rp

kl;lj;Jf;fhf my;yJ rpy Nju;r;rp kl;lq;fSf;fhf ghlq;fisj; jpl;lkpl;Lf;

nfhs;tjw;Fj; Jizahff; nfhs;sj;jf;f xU njhFjp mwpTWj;jy;fis ,e;j

Mrpupau; topfhl;b cs;slf;fpAs;sJ. Fwpj;j Nju;r;rp kl;lq;fSk;> me;je;jj; Nju;r;rp

kl;lj;Jf;nfd xJf;fg;gl;Ls;s cj;Njr ghlNtisfspd; vz;zpf;ifAk; ,q;F

jug;gl;Ls;sd.

me;je;jg; ghlj;jpd; Kbtpy; khztu; mila Ntz;ba fw;ww; NgWfs; vit vd;gJ

njspthff; Fwpg;gplg;gl;Ls;sNjhL> mwpT> jpwd;> kdg;ghq;F Mfpa %d;W Ml;rpfspd;

fPo; khztuplk; vjpu;ghu;f;fg;gLk; elj;ij khw;wq;fs; njhlu;ghf> Mrpupau;

Neufhyj;Jld; KbntLg;gjw;Fj; Njitahd topfhl;ly;fSk; jug;gl;Ls;sd. NkYk;>

ftdj;jpw; nfhs;s Ntz;ba> tpla cs;slf;f Moj;ijAk; vy;iyfisAk;

Jzptjw;fhfTk; fw;ww;NgWfisj; Jizahff; nfhs;syhk;.

Mrpupau; topfhl;bapy; jug;gl;Ls;s ~ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;|

vDk; gFjpapy;> Mrpupau; fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;Fnra;J nfhs;s

Ntz;ba tpjk;> mjid Kfhik nra;J nfhs;s Ntz;ba tpjk; Mfpad gw;wpa

MNyhridfSk; Kd;itf;fg;gl;Ls;sd.

fw;wy; - fw;gpj;jw; #oYld; nghUe;jpaikaj;jf;fthwhf> ,jpy; Njitahd khw;wq;

fisr; nra;J nfhs;tjw;F MrpupaUf;Fk; g+uz Rje;jpuk; cz;L.  khztUf;F

Fwpj;j fw;ww; NgWfis miltij cWjp ngWk; tifapy; mk;khw;wq;fisr;

nra;J nfhs;tJ Mrpupaupd; nghWg;ghFk;.

Nju;r;rp kl;lj;ij milAk; khztu;fsplj;Nj cWjpngw Ntz;ba Kf;fpa vz;zf;

fUf;fSk;  ,q;F jug;gl;Ls;sd. ,e;j vz;zf;fUf;fs; njhlu;ghf vjpu;ghu;f;fg;gLk;

milit khztu;fs; vl;bAs;sduh vd;gij fzpg;gPL - kjpg;gPL %yk; cWjpg;gLj;jpf;

nfhs;s Ntz;bAs;sJ.

tpQ;Qhd ghlf; fw;gpj;jiy Njbaha;Tld; mZfp nra;Kiw topNa elj;j

Ntz;Lkhifahy; mjw;fhf Vida ghlq;fSf;Fr; rhu;ghf> $Ljyhd msT

nghUs;fs;> cgfuzq;fs;> fUtpfisg; gad;gLj;j NeupLk;. cj;Njr ghl tpUj;jp

cj;jpfSf;Fj; Njitahd Fiwe;jgl;r tsq;fs;> jutpUj;jp cs;sPLfshf ,q;F

jug;gl;Ls;sd. jpl;lj;ij tpl NtWgl;l xU jpl;lj;ij Mrpupau; mwpKfQ; nra;a

vjpu;ghu;g;gjhapd;> mjw;Nfw;g> jutpUj;jp cs;sPLfspYk; Njitahd khw;wq;fisr;

nra;J nfhs;syhk;.

iv



ahNjDk; fw;ww; #oypy; fw;wy; - fw;gpj;jw; nrad;Kiw ntw;wpaspj;jjh vd;gij

mse;jwpjy; %yk;> gpd;D}l;ly;fisg; ngWtjw;fhfTk;> mjw;Nfw;g gupfhu toptif

fisg; gpuNahfpg;gjw;fhfTk; tha;g;Gf; fpilf;Fk;. ,jw;fhfg; nghUj;jkhd cj;Njr

fzpg;gPl;L> kjpg;gPl;L Kiwfs; xt;Nthu; myfpd; ,WjpapYk; jug;gl;Ls;sd. tpje;Jiuf;

fg;gl;Ls;s tsu;r;rp kl;lq;fis khztu;fs; mile;Js;sduh vd;gij Nrhjpj;jwptNj

,jd; %yk; jPu;khdpf;fg;gLfpd;wJ.

ghlk; eilngWk; NtisapNyh> ghlj;jpd; ,WjpapNyh fzpg;gPL> kjpg;gPl;Lr; nrad;Kiw

iaf; ifahsyhk;. mjw;fhf khztuJ cjtpiag; ngWtjw;Fk; MrpupaUf;Fr;

Rje;jpuk; cz;L. fw;wy; - fw;gpj;jypd;NghJ> Mrpupau; topfhl;bapd; Kw;gFjpapy;

jug;gl;Ls;s Njrpaf; Fwpf;Nfhs;fs;> mbg;gilj; Nju;r;rpfs;> tpQ;Qhdf; fiyj;jpl;lj;jpd;

Fwpf;Nfhs;fs; Mfpa njhlu;ghd tpNrl ftdQ; nrYj;JtJk; mtrpakhFk;.

nraw;wpl;lj; jiytu;.
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vii

1.0 mwpKfk;

tpQ;Qhd ghlj;jpd; gpujhd Nehf;fkhdJ khztdJ jdpg;gl;l tpUj;jpia> tpQ;Qhd uPjpahd tho;f;if Kiwapd; Clhf Vw;gLj;Jtjd;

%yk; Njrpa tpUj;jpia Vw;gLj;jp> jdpj;Jtkhd> tskhd> mjprakhd ,yq;ifiaf; fl;bnaOg;GtjhFk;.

,e;j Nehf;if miltjw;fhd xU mj;jpthukhf tpQ;Qhd ghlj;jpw;F kl;LNk cupj;jhdnthU njhlu;r;rpahd Fwpf;Nfhs;fs;

];jhgpf;fg;gl;Ls;sd.  ,e;j ,yf;if miltjw;F> juk; 10 ,w;F tUk; khztd;> tpQ;Qhd ghlj;ij Kaw;rpAlDk; Cf;fj;JlDk;

fw;f Ntz;Lk;.  ,jw;fhf ehk; Gjpa tpQ;Qhd ghlj;jpl;lj;ij ngUikAld; Kd;itf;fpd;Nwhk;.

,yq;ifahdJ cyfpy; cs;s fy;tpapy; mjp cau; juj;jpy; cs;s ehLfSld; ,ize;J nry;yf;$ba msthd vOj;jwpT tPjj;ij

vl;bAs;sJ.  ,e;j epiyia ehk; miltjw;F ghlj;jpl;lkhdJ ,ilapilNa kPsha;T nra;ag;gLtJk; xt;nthU vl;L tUl

fhyj;jpw;F xU jlit ghlj;jpl;lj;ij tpUj;jp nra;J> juk; cau;j;JtJNk fhuzkhFk;.

vdNt 2015 ,y; Kd;itf;fg;gLk; ghlj;jpl;lkhdJ> jw;NghJ eilKiwapYs;s Nju;r;rp kl;;l fiyj;jpl;lj;jpd; xU tpUj;jp nra;ag;gl;l

tbtkhFk;.  ,q;F Vw;gLj;jg;gl;Ls;s khw;wq;fshdJ fy;tp tl;l r%fj;jpdhy; Kd;nkhopag;gl;l juTfisAk; gpNuuizfisAk;

mbg;gilahfTk; kw;Wk; Njrpa fy;tp epWtfj;jpdJk; Vida rpy fy;tp epWtfq;fspdhYk; nra;ag;gl;l Ma;Tfspd; mbg;gilapYk;

2007 ,y; mwpKfg;gLj;jg;gl;l ghlj;jpl;lj;jpy; Vw;gLj;jg;gl;l khw;wq;fshFk;.

,e;jg; ghlj;jpl;lj;jpy; fw;ww;NgWfSk; cs;slf;fg;gl;Ls;sJ. vdNt Mrpupau;fSf;F ghl cs;slf;fj;jpd; vy;iyia njspthf

,dq;fhzf;$bajhf ,Uf;Fk;.

jw;NghJ Mrpupau;fSf;F fw;wy; - fw;gpj;jy; nrad;Kiwia $Ljy; tpidjpwDld; elhj;jpr; nry;tjw;fhf $Ljy; Neuk; toq;fg;gl;Ls;sJ.

Gjpa ghlj;jpl;l cUthf;fj;jpd;NghJ> gioa ghlj;jpl;lj;jpd; Nkyjpf RikahdJ ghltplaj;ij Fiwg;gjd; %yk; ePf;fg;gl;Ls;sJ.

mj;Jld; mj;jpahtrpakhd jfty;fs; rpy Nru;f;fg;gl;Lk; cs;sJ.  vdNt Mrpupau;fSf;F jdJ Ra Mf;fj;jpwid gad;gLj;jp

tFg;giwf; fw;wy; - fw;gpj;jy; nrad;Kiwia $ba tpisjpwDld; elhj;jpr; nry;y Rje;jpuk; cs;sJ.
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2.0 Njrpa ,yf;Ffs;

Njrpa fy;tp KiwikahdJ jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd Njrpa ,yf;Ffis miltjw;Fj; jdpegu;fSf;Fk;

FOtpdUf;Fk; cjtp nra;jy; Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk; jdpegu; NjitfisAk; Njrpa NjitfisAk;

epiwT nra;tjw;fhf ,yf;Ffis epu;zapj;Js;sd.  rkfhyf; fy;tp mikg;GfspYk; nrad;KiwfspYk; ntspg;gilahff; fhzg;gLk;

gytPdq;fs; fhuzkhf epiyNgWila kdpj tpUj;jpapd; vz;zf;fUj; jpl;l tuk;gpDs; fy;tpapD}lhf milaf; $ba gpd;tUk;

,yf;Fj; njhFjpapidj; Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy;  vDk; vz;zf;fUf;Fs;  Njrpa gpizg;G>  Njrpa KOik>  Njrpa xw;Wik>  ,zf;fk;>

rkhjhdk; vd;gtw;iw Nkk;gLj;jy;  %yKk;  ,yq;ifg; gd;ikr;  r%fj;jpd;  fyhrhu  NtWghl;bid  mq;fPfupj;jy; %yKk;

Njrj;ijf; fl;bnaOg;GjYk; ,yq;ifau; vDk; milahsj;ij Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;F jf;fthW Kfq;nfhLj;jNyhL  Njrpa ghuk;gupaj;jpd;  mjprpwe;j  mk;rq;fis mq;fPfupj;jYk;

NgZjYk;.

3. kdpj cupikfSf;F kjpg;gspj;jy;>  flikfs;>  flg;ghLfs;  gw;wpa  tpopg;Gzu;T>  xUtu;  kPJ  xUtu;  nfhz;Ls;s Mo;e;j>

,ilawhj  mf;fiwAzu;T  vd;gtw;iw  Nkk;gLj;Jk;  r%f ePjpAk;>  [dehaf  tho;f;if  Kiw epakq;fSk; cs;slq;fpa

Rw;whliy cUthf;FjYk; Mjupj;jYk;.

4. xUtuJ cs> cly; eyidAk;  kdpj  tpOkpaq;fSf;F  kjpg;gspg;gij  mbg;gilahff;  nfhz;l epiyNgWila tho;f;iff;

Nfhyj;ijAk; Nkk;gLj;jy;.

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fupa Mf;frpe;jid> jw;WzpT> Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy;> cld;ghlhd

mk;rq;fis tpUj;jp nra;jy;.

6. jdpeguJk;> Njrj;jpdJk; tho;f;ifj; juj;ij Ngh\pf;ff;$baJk;> ,yq;ifapd; nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff;$baJkhd

Mf;fg; gzpfSf;fhd fy;tpa+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

7. jdpegu;fspd; khw;wj;jpw;F Vw;g ,zq;fp thoTk;> khw;wj;ij Kfhik nra;aTk;>  jahu;gLj;jTk;  tpiuthf  khwptUk; cyfpy;

rpf;fyhdJk; vjpu;ghuhjJkhd epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

8. ePjp>  rkj;Jtk;>  gu];gu kupahij  vd;gtw;iw  mbg;gilahff;  nfhz;L  ru;tNjr  r%fj;jpy;  nfsutkhdNjhu; ,lj;ijg;

ngWtjw;Fg; gq;fspf;ff;$ba kdg;ghq;FfisAk; jpwd;fisAk; tsu;j;jy;.

Njrpa fy;tpr; Nrit Mizf;FOtpd; mwpf;if (2003)
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3.0 mbg;gilj; Nju;r;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

(i) njhlu;ghly; Nju;r;rpfs;:

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F Jizj; njhFjpfis mbg;gilahff; nfhz;lit. vOj;jwpT> vz;zwpT> rpj;jpu

mwpT> jfty; njhopy; El;gj; jifik.

vOj;jwpT : ftdkhfr; nrtpkLj;jy;>  njspthfg; NgRjy;>  fUj;jwpa thrpj;jy;> rupahfTk;

nrk;ikahfTk; vOJjy;> gad;jUtifahd fUj;Jg; gupkhw;wk;.

vz;zwpT : nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg; gad;gLj;Jjy;.

vz;Zjy;> fzpj;jy;> xOq;FKiwahf msj;jy;.

rpj;jpu mwpT : NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;> tpguq;fs;> mwpTWj;jy;fs;> vz;zq;fs;

Mfpatw;iw NfhL> cUtk;> tu;zk; vd;gtw;why; ntspg;gLj;jYk; gjpT nra;jYk;.

jfty; njhopy; El;gj; jifik : fzdp mwpT fw;wypy;> njhopy; Rw;whlypy;> nrhe;j tho;tpy; jfty; njhlu;ghly;

njhopy; El;gq;fisg; (ICT) gad;gLj;Jjy;.

(ii) MSik tpUj;jp njhlu;ghd Nju;r;rpfs;:

- Mf;fk;> tpupe;j rpe;jid> jw;WzpG> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;> EZf;fkhd kw;Wk; gFg;gha;T rpe;jid>

mzpapduhfg; gzpnra;jy;> jdpahs; ,iltpidj; njhlu;Gfs;> fz;Lgpbj;jYk; fz;lwpjYk; Kjyhd jpwikfs;.

- Neu;ik> rfpg;Gj; jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa tpOkpaq;fs;.

- kd vOr;rpfs;> Ez;zwpT.

 (iii) #oy; njhlu;ghd Nju;r;rpfs;:

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd. r%fk;> capupay;> ngsjPfk;.

 r%fr; #oy; : Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd; mq;fj;jtu;fs; vd;w tifapy; njhlu;GWk;

Ez;Zzu;Tj; jpwd;fSk;> gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;> jdpegu; elj;ijfs;> nghJthdJk;

rl;lg+u;tkhdJkhd rk;gpujhaq;fs;> cupikfs;> nghWg;Gf;fs;> flikfs;> flg;ghLfs; vd;gtw;wpy;

mf;fiw.
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capupay; #oy; : thOk;  cyF> kf;fs;> capupay;> #oy; njhFjp - kuq;fs;> fhLfs;>  fly;>  ePu;>  tsp> capupdj;

jhtuk;> tpyq;F> kdpj tho;T.

ngsjPfr; #oy; : ,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUl;fs; gw;wpAk; mit kdpj tho;f;if>  czT>  cil>

ciwAs;> Rfhjhuk;> nrsfupak;> Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T> fopTfs;> capupd fopTg;

nghUl;fs; Mfpatw;Wld; nfhz;Ls;s njhlu;G gw;wpa tpopg;Gzu;T> Ez;Zzu;Tj; jpwd;fSk; fw;w

Yf;Fk; Ntiy nra;tjw;Fk;> tho;tjw;Fk; fUtpfisAk; njhopy; El;gq;fisAk; gad;gLj;Jk; jpwd;

fSk; ,q;F cs;slf;fg;gl;Ls;sd.

(iv) Ntiy cyfpw;Fj; jahu; nra;jy; njhlu;ghd Nju;r;rpfs;:

mtu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ Mw;wiyg; Ngh\pg;gjw;Fk; Ntz;ba njhopy;rhu;

jpwd;fs;.

nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;.

mtu;fsJ njhopy; tpUg;GfisAk; csr;rhu;GfisAk; fz;lwpjy;.

mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;.

gadspf;ff;$baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;.

(v) rkaKk; xOfyhWk; njhlu;ghd Nju;r;rpfs;:

md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk;> ehshe;j tho;f;ifapy; xOf;fnewp> mwnewp> rkanewp

njhlu;ghd elj;ijfisg; nghUj;jKw Nkw;nfhs;sTk;> tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk;> cs;thq;fYk;.

(vi) Xa;T Neuj;ijg; gad;gLj;Jjy;> tpisahl;Lg; gw;wpa Nju;r;rpfs;:

mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Ydu; Nghl;bfs;> Xa;T Neu nghOJNghf;Ffs; kw;Wk; tho;;tpd;

Mf;fg+u;tr; nraw;ghLfs; %yk; ntspg;gLj;jg;gLk; ,d;g Efu;r;rp> kfpo;r;rp> kd vOr;rpfs; ,itNghd;w kdpj mDgtq;fs;.

(vii) fw;wYf;Ff; fw;wy;  njhlu;ghd Nju;r;rpfs;:

tpiuthf khWfpd;w> rpf;fyhd> xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy; xUtu; RahjPdkhff; fw;gjw;fhd typik

aspj;jYk; khw;wpaikf;Fk; nrad;Kiw Clhf khw;wj;Jf;F Vw;g ,aq;fTk;> mjid Kfhik nra;aTk;> Ntz;ba

czu;itAk; ntw;wpiaAk; ngwr; nra;jy;.



xi

4.0  6 - 11 Me; ju tpQ;Qhd fw;ifnewpapd; Nehf;fq;fs;

,f;fw;if newpia gapYtjhy; khztu;:

 kfpo;T+l;lj;jf;f fw;ifr; #oypy; tpQ;Qhd vz;zf;fUf;fisAk; Nfhl;ghLfisAk; rPuhf cUthf;fpf; nfhs;tu;.

 tpQ;Qhd nrad;KiwfisAk;> tpQ;Qhd KiwiaAk; nghUj;jkhdthW gpuNahfpj;J gpur;rpidfisj; jPu;g;gjw;Fj; Njitahd

Nju;r;rpfis tsu;j;Jf; nfhs;tu;.

 #oy; tsq;fspd; Mw;wy;fis tpsq;fp> mt;tsq;fis mwpTG+u;tkhf Kfhikg;gLj;Jtjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf;

nfhs;tu;.

 cly; uPjpapYk;> cs uPjpapYk; MNuhf;fpakhd tho;f;iff; Nfhyj;jpw;fhf tpQ;Qhd mwpitg; gpuNahfpg;gjw;Fj; Njitahd

Nju;r;rpfis tsu;j;Jf; nfhs;tu;.

 ehl;bd; mgptpUj;jpapy; gq;fspg;Gr; nra;aj;jf;f ntw;wpfukhd gpui[ahf tho;tjw;Fk;> NkYk; fy;tp ngWtjw;Fk;> vjpu;fhyj;

njhopy;fSf;Fk; Njitahd Nju;r;rpfis tsu;j;Jf; nfhs;tu;.

 ,aw;ifj; Njhw;wg;ghLfisAk; mfpyk; gw;wpa tpQ;Qhd mbg;giliaAk; tpsf;Ftjw;Fj; Njitahd Nju;r;rpfis tsu;j;Jf;

nfhs;tu;.

 tpir> rf;jp Mfpatw;iwg; gad;gLj;Jifapy;> tpisjpwidAk;> tpidjpwidAk; rpwg;G epiyf;F tsu;j;njLg;gjw;fhf nghUj;jkhd

njhopy; El;gj;ijg; gad;gLj;j Kidtu;.

 tpQ;Qhdj;jpd; ,af;fj; jd;ikiaAk;> tiuaiwfisAk; ,dq;fz;L md;whl tho;f;ifapy; mDgtpf;Fk; epfo;TfisAk; ntt;NtW

Clfq;fspD}lhff; fpilf;Fk; jfty;fis tpQ;QhdG+u;t gpukhzq;fspd;gb kjpg;gpLk; jpwd;fis tsu;j;Jf; nfhs;tu;.
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fw;gpj;jy; xOq;F

ghlrhiyj; Nju;r;rp kl;lk;                 ghlNtisfs;

 jtiz

1.1 capupd; ,urhad %yj;jpd; Kf;fpaj;Jtj;ij Muha;thu;.

3.1 Neu;Nfhl;L ,af;fj;ij gFg;gha;T nra;a ,af;fj;Jld; njhlu;ghd tiuGfis gFg;gha;T

nra;thu;.

2.1 rlg;nghUspd; fl;likg;G gw;wpa tpQ;Qhd fz;Lgpbg;Gfis Muha;thu;.

3.2 tpirapd; tpisTfis tpgupf;f epa+l;ldpd; ,af;ftpjpfisg; gad;gLj;Jthu;.

3.3 cuha;tpDila jd;ikiaAk; gad;ghl;ilAk; Muha;thu;.

1.2 EZf;Ff;fhl;biag; gad;gLj;jp jhtu tpyq;Ff; fyq;fspd; fl;likg;Gfis fz;lwpthu;.

2.2 Nru;itfisAk; %yfq;fisAk; mstwptjw;F %iyg; gad;gLj;Jthu;.

1.3 capUs;sitfis capuw;witfspy; ,Ue;J NtWgLj;Jtjw;F capUs;sitfspd;

rpwg;gpay;Gfis gad;gLj;Jthu;.

3.4 tpisAs; tpiriag; gad;gLj;jp Ntiyfis ,yFgLj;Jthu;.

2.3 Nru;itfspd; ,ay;Gfis mtw;wpy; cs;s gpizg;GfSld; njhlu;GgLj;Jthu;.

3.5 tpirapd; jpUg;Gif tpisit kjpg;gpl;L mstpLthu;.

3.6 tpirr; rkepiyf;F mtrpakhd epge;jidfis Muha;thu;.

1.4 nghUj;jkhd Kiwfisg; gad;gLj;jp mq;fpfisg; ghFgLj;Jthu;.

1.5 mq;fpfspd; njhlu;r;rpahd epyTiff;F ,dg;ngUf;fk; gq;fspg;Gr;  nra;Ak; tpjj;ij Muha;thu;.

3.7 kpjj;jy;> mkpo;jy;>mKf;f CLflj;Jjy; njhlu;ghd nraw;ghLfis czu;e;J nfhs;s

ePu;epiyapay; njhlu;ghd tpjpfisAk;> jj;Jtq;fisAk; gad;gLj;Jthu;.

2.4 tho;f;iff;F mtrpakhd Njitfis eptu;j;jpg;gjw;F ,urhad  khw;wq;fisg;

gad;gLj;Jthu;.

2.5 md;whl tho;f;ifapy; jhf;ftPjj;ijf; fl;Lg;gLj;Jtjw;Fj; Njitahd eltbf;iffis

Nkw;nfhs;thu;.

3.8 nghwpKiwr; nrad;Kiwfspy; tYitAk;> nghwpKiwr; rf;jpiaAk; mstwpthu;.

3.9 vspa kpd;Rw;wpd; nraw;ghl;ilAk; fl;Lg;ghl;ilAk; tpsq;fpf; nfhs;tjw;F kpd;Ndhl;lj;jpd;

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

1.6 mq;fpfspd; jiyKiwAupikf; Nfhyq;fisg; gw;wp Muha;thu;.

jtiz 1

jtiz 2

jtiz 3

10

09

12

09

03

07

12

05

05

10

05

04

12

11

08

13

05

05

10

10



xiii
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;

1.1 capuq;fpfspd;

,urhad  %yj;jpd;

Kf;fpaj;Jtj;ij

Muha;thu;.

 capuq;fpfspd; ,urhad

mbg;gil

 fhNghitjNuw;W

 Gujk;
 ,ypg;gpl;L
 epAf;fpspf;fkpyk;
 fdpAg;Gf;fs;
 tpw;wkpd;fs;
 ePu;

10 ,g;ghl myif fw;w gpd;du; khztu;fs;

mq;fpfspd; Kf;fpa capupay; %yf;$W

fshf  fhNghitjNuw;W> Gujk;>

,ypg;gpl;L> epAf;fpspf;fkpyq;fs;

cs;sijf; $Wthu;.

mq;fpfspy; ngUkstpy; fhgd;> Ijurd;>

xl;rprd;> iejurd; Mfpa %yfq;fs;

fhzg;gLtijf;  Fwpg;gpLthu;.

 fhNghitjNuw;W> Gujk;> ,ypg;gpl;L>

epAf;fpspf;fkpyk; vd;gtw;wpd; mikg;ig

Ak;> mtw;wpw;fhd cjhuzq;fisAk;

Fwpg;gpLthu;.

 nehjpaq;fs;> Gujq;fs; vd mwpKfg;

gLj;jp mit fyq;fspy; my;yJ clypy;

epfOk; ,urhadj; jhf;fq;fspy; Cf;fp

fshfj; njhopw;gLtij tptupg;ghu;.

 nehjpaj;jpd; njhopw;ghl;ilf; fhl;Ltjw;F

vspa gupNrhjidr; nraw;ghL xd;iwr;

nra;J fhl;Lthu;.

 ePupd; capupfSld; njhlu;ghd rpwg;gpay;G

fisr; RUf;fkhf tpsf;Fthu;. (Rthr

Clfj;jpy; fiug;ghdhf> flj;jy; Clf

khf> ntg;gr; rPuhf;fpahf> capu; tho;tjw;

fhd Clfkhf)

 fhNghitjNuw;W> Gujk;> ,ypg;gpl;L> epAf;

fpspf;fkpyk;> fdpg;nghUs;> tpw;wkpd;fs;>

ePu; vd;gtw;wpd; gq;fspg;ig tptupg;ghu;.

Nju;r ;rp

1.0 capu;r;#oy;

njhFjpapd;

cw;gj;jpia

Nkk;gLj;J

tjw;F

capuq;fp

fisAk;

mtw;wpd;

capu;r;

nrad;Kiw

fisAk;

Njbawpthu;.

tpQ;Qhdk; - juk; - 10
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Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

capu;r;#oy; njhFjpapy; tpw;wkpd;>

fdpAg;Gf;fspd; Kf;fpaj;Jtj;ij

tpsf;Fthu;.

 fdpAg;Gf;fs;> tpw;wkpd;fspdhy; Vw;gLk;
FiwghLfisf; $Wthu;.

capu;thOk; nghUl;fspd; jd;ikia

nkr;Rthu;.

 Gtpapy; capupfs; Njhd;Wtjw;F ePu;

mtrpak; vd;gij Vw;Wf; nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 jug;gl;l fyq;fis mtw;wpd; rpwg;gpay;G

fisg; gad;gLj;jp jhtuf;fyk;>

tpyq;Ff;fyk; vdg; ghFgLj;Jthu;.
 tiff;Fupa fyk; njhlu;ghd vz;zf;fU
itf; $Wthu;.

 jhtu> tpyq;Ff; fyq;fspd; fl;likg;G
fis xg;gpl;L NtWgLj;Jthu;.

mq;fpfspd; fl;likg;Gf;Fupa> njhopw;ghl;
Lf;Fupa myF fyk; vdTk;> vy;yh
mq;fpfSk; xd;W my;yJ gy fyq;fsp
dhy; Mdit vdTk;> vy;yh fyq;fSk;
Kd;dUs;s fyj;jpypUe;J Njhd;wpait
vdTk; $Wthu;.

 fyg; Gd;dq;fq;fspd; fl;likg;Gf;Fupa>

njhopw;ghl;Lf;Fupa njhlu;Glikfisr;

RUf;fkhf tiuaWg;ghu;.

 jug;gl;l fyj;jpd; tupg;glj;jpy; cs;s

Gd;dq;fq;fisg; ngaupLthu;.

071.2 jhtu tpyq;F

fyq;fspd;

fl;likg;Gfis

fz;lwpthu;.

 mq;fpfspd; mbg;gil

myF

 fyk; njhlu;ghd
vz;zf;fU

 fyf; fl;likg;G

 jhtuf;fyk;

 tpyq;Ff;fyk;

 Gd;dq;fq;fSk;

fl;likg;Gf;fSk;

KjYU

nkd;rt;T

 fU
 fyr;Rtu;
 ,iokzp

 gr;iraTUkzp

FopaTU
 Gd;ntw;wplk;
 nfhy;fpAly;



xvi

Nju;r;rp kl;lk; tpla cs;slf;fk;  ghl

 Ntisfspd;

 vz;zpf;if

fw;wy; NgWfs;Nju;r ;rp

 fytsu;r;rpiaAk; fyg;gpupitAk;

tptupg;ghu;.

 fyg;gpuptpd; tiffshf ,ioAUg;gpupit

Ak;  xLf;fw;gpupitAk; Fwpg;gpLthu;.

 xLf;fw;gpupitAk; ,ioAUg;gpupitAk;

xg;gpLthu;.

 Gd;dq;fq;fspd; EZf;Ff;fhl;bf;Fupa

jd;ikia Vw;Wf; nfhs;thu;.

mq;fpnahd;wpd; fl;likg;Gf;Fupa> njhopw;

ghl;Lf;Fupa myF  fyk; vd;gij tpsq;fp

nkr;Rthu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 fy xOq;fikg;G> Nghriz> Rthrk;>

cWj;Jzu;r;rp> foptfw;wy;> mirT>

,dg;ngUf;fk;> tsu;r;rpAk; tpUj;jpAk;

Mfpait capu; mq;fpfspd; rpwg;gpay;Gfs;

vd tptupg;ghu;.

capUs;stw;wpypUe;J capuw;wtw;iw

NtWgLj;Jtjw;fhd rhd;Wfis kjpg;gpLthu;.

 vy;yh capuq;fpfSf;Fk; kjpg;gspg;ghu;.

 rpy capu; tbtq;fis capUs;sit>

capuw;wit vd NtWgLj;JtJ fbd

khdJ vd Vw;Wf; nfhs;thu;.

05

mff;fyTUr;

rpWtiy

 ,iuNghNrhk;

 fy tsu;r;rp

 fyg;gpupT

 capUs;stw;wpd;

rpwg;gpay;Gfs;

 fy xOq;fikg;G

 Nghriz

 Rthrk;
cWj;Jzu;r;rp

 foptfw;wy;
mirT

 ,dg;ngUf;fk;
 tsu;r;rpAk; tpUj;jpAk;

1.3 capUs;stw;iw

capuw;witfspy;

,Ue;J NtWgLj;J

tjw;F capUs;s

tw;wpd; rpwg;gpay;G

fis gad;

gLj;Jthu;.
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1.4 nghUj;jkhd

Kiwikfisg;

gad;gLj;jp

mq;fpfis

ghFgLj;Jthu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 ghFghl;bd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

 ,aw;if> nraw;if ghFghl;L Kiwfs;

cs;sd vd;gijf; Fwpg;gpLthu;.

Mf;fpah> gw;wPhpah, ,A+f;fhpah Mfpa

tw;iw  Ngupuhr;rpaq;fshff; Fwpg;gpLthu;.

 gw;wPupah kw;Wk; GNuhl;b];uh> gq;fR>

gpshd;Nu>mdpkhypah vd capuq;fpfis

mtw;wpd; jdpj;Jtkhd ,ay;Gfspd;

mbg;gilapy; gpujhd $l;lq;fshf

ghFgLj;Jthu;.

 xUtpj;jpiyj; jhtuq;fis mtw;wpd;

jdpj;Jtkhd ,ay;Gfisg; gad;gLj;jp

,Utpj;jpiyj; jhtuq;fspy; ,Ue;J

NtWgLj;jpf; fhl;Lthu;.

 g+f;fhj; jhtuq;fis tpj;Js;s

jhtuq;fs;> tpj;jw;w jhtuq;fs; vd

cjhuzq;fSld; ghFgLj;Jthu;.

Ks;se;jz;Lspfis gp];nr];> mk;gPgpah>

nug;upypah. MNtR> kNkypah vd

ghFgLj;Jthu;.

Ks;se;jz;bypfis rPnye;jNuw;wh>

mdyplh> nkhy];fh> Mj;jpuNghlh>

vf;ifNdhNlNkw;wh vd ghFgLj;Jthu;.

 Ngupuhr;rpak;; njhlf;fk; ,dk; tiuahd

ghFghl;bd; Ml;rp epiu xOq;fikg;G

kl;lq;fisf; $Wthu;.

 ,Unrhw; ngauPl;L Kiwiag; gad;gLj;jp

tpQ;Qhdg; ngau;fis vOJthu;.

12 capuq;fpfspd; cyfk;

 ghFghL

 ,aw;ifg; ghFghL

 Ngupuhr;rpak;
 ,uhr;rpak;

 GNuhl;b];uh

 gq;fR
 gpshd;Nu
 mdpkhypah

 jhtuq;fs;
 g+f;fhj jhtuq;fs;
 tpj;Js;s

jhtuq;fs;

 tpj;jw;w

jhtuq;fs;

 g+f;Fk; jhtuq;fs;
 xUtpj;jpiy

jhtuq;fs;

 ,Utpj;jpiy

jhtuq;fs;

 tpyq;Ffs;

 Ks;se;jz;bypfs;

 rPnye;jNuw;wh

 mdyplh

 nkhy];fh

 Mj;jpuNghlh

 vf;ifNdhNl-

Nkw;wh
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 ,g;ghl myif fw;w gpd;du; khztu;fs;

 nghUj;jkhd cjhuzq;fisg; gad;

gLj;jp  ,ypq;f Kiw> ,ypq;fkpy; Kiwia

NtWgLj;jpf; fhl;Lthu;.

 jhtuq;fspy; gjpaKiw ,dg;ngUf;f

Kiwiaf; fhl;Ltjw;fhd vspa nraw;

ghLfis Nkw;nfhs;thu;.

 ,ioa tsu;g;gpd; mbg;gil mk;rq;fis

tptupg;ghu;.

 jhtuq;fspy; eilngWk; ,ypq;f Kiw

,dg;ngUf;fj;ij tptupg;ghu;.

tpj;Jf;fs;> goq;fspy; guk;gYf;fhd

,irthf;fq;fisAk; mtw;wpd; guk;gy;

KiwfisAk; ,dq;fhzf; ftdQ;

nrYj;Jthu;.

 jhtu tsq;fspd; ePbj;J epiyngWk;

gad;ghl;bd; vz;zf;fUit Vw;Wf;

nfhs;thu;.

 Ks;se;jz;Lspfs;

 gp];nr];

 mk;gPgpah

 nug;upypah

 MNtR

 kNkypah

 ngauPL

 ,Unrhw; ngauPl;L
Kiw

 capupd; njhlu;r;rp - I
 ,dg;ngUf;fk;
 ,ypq;f Kiw

 ,ypq;fkpy; Kiw
 jhtu ,dg;ngUf;fk;
 gjpaKiw ,dg;
ngUf;fk;
 ghuk;gupa Kiwfs;
 ,ioa tsu;g;G

 jhtuq;fspy; ,ypq;f
Kiw ,dg;ngUf;fk;

 tpj;Jf;fspd;
cUthf;fk;

 goq;fs;> tpj;Jf;fs;
guk;gy; miljy;

 kdpj ,dg;ngUf;fk;
 nrad;Kiw
 XNkhd; fl;Lg;ghL

 ghypay; uPjpahf flj;
jg;gLk; Neha;fs;

101.5 mq;fpfspd;

njhlu;r;rpahd

epyTiff;F

,dg;ngUf;fk;

gq;fspg;Gr; nra;Ak;

tpjj;ij

Muha;thu;.
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1.6 mq;fpfspd;

jiyKiw

Aupikf;

Nfhyq;fisg;

gw;wp Muha;thu;.

11 capupd; njhlu;r;rp - II
capu; cyfpYs;s

ghuk;gupa khwy;fs;

 fpnufu; nkd;lypd;
gupNrhjidfs;

 nkd;lypd; Nfhyj;ij

gpuNahfpj;jy;

 gpwg;Gupikapaypd;

gpujhd vz;zf;fUf;fs;

 epw%u;j;jq;fs;

 ,ypq;f  epw%u;j;jq;fs;

 jd;%u;j;jq;fs;

 guk;giuayF

 guk;giuayF ntspg;ghL
 guk;giuayF ,izg;G

 kdpj ghuk;gupak;
 ,ypq;f epu;zak;

 gpwg;Gupikapay;

gpwo;Tfs;

 fUf;fl;liyAk;> cl;gjpj;jy; nrad;

KiwiaAk; tpsf;Fthu;.

 kdpj ,dg;ngUf;fj;jpd; khjtplha;
rf;fuj;jpd; Kf;fpaj;Jtj;ij tptupg;ghu;.

 ghypay; uPjpahd Neha;fis tptupg;ghu;.

 ghypay; elj;ij njhlu;ghf r%fj;jpy;

nghWg;Gkpf;f> Vw;Wf; nfhs;sf;$ba

gpui[ahf KbAk; vd Vw;Wf; nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

capu; mq;fpfspd; rpy nghJthd ghuk;gupa

,ay;Gfisf; fhl;Ltjw;F rpy cjhu

zq;fis Nrfupj;J Kd;itg;ghu;.

 ghuk;gupa Nfhyq;fis Muha;tjw;F

kzpg; gupNr hj i d i a  (Bead experiment)
elhj;Jthu;.

 xU Nrhb vjpupilahd ,ay;Gfisg;

gad;gLj;jp ghuk;gupa ,ay;Gfs;

flj;jg;gLtij tpsf;Fk; nkd;lypd;

gupNrhjidia tpsf;Fthu;.

 epw%u;j;jq;fs;> ,ypq;f epw%u;j;jq;fs;>

jd;%u;j;jk;> guk;giuayF> guk;giuayF

ntspg;ghL> kw;Wk; guk;giuayF ,izg;G

vd;gtw;iw tptupg;ghu;.

 <NkhgPypah> epwf;FUL> jyrPkpah>
my;gPdprk; Nghd;w gpwg;Gupikapay;

gpwo;Tfis  tpsf;Ftjw;F guk;giuayF

,izg;G njhlu;ghd tpsf;fj;ij

ntspf;fhl;Lthu;.
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12

 kUj;Jtj;Jiw> tptrhaj;Jiw> ifj;njhopy;
kw;Wk; czT njhlu;ghd Jiwfspy;

guk;giuayif khw;wpaikj;jypd; gpwg;

Gupik gad;gLj;jg;gLtjw;fhd rhj;jpaq;

fis cjhuzq;fSld; tpsf;Fthu;.

 Gdl; rJuj;ij (Punnet square) mikg;ghu;.

 tpQ;Qhd Kiwapd; tpisjpwdhd gad;

ghl;bw;fhd cjhuzkhf  nkd;lypd;

gupNrhjid nrad;Kiwia nkr;Rthu;.

 ,uj;j cwTfspilNa jpUkzk; Guptij

jtpu;j;Jf; nfhs;s Ntz;ba Kf;fpaj;

Jtj;ij Vw;Wf; nfhs;thu;.

 gy;NtW Jiwfspy; gpwg;Gupikg;

nghwpapay; vt;thW gpuNahfpf;fg;gLfpwJ

vd;gij tpgupg;ghu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

mZf;fspd; Nfhs; khjpupAUit tptupg;ghu;.

 rf;jp kl;lq;fspy; ,yj;jpud;fs; fhzg;

gLtijAk; xt;nthU rf;jp kl;lKk;

Fwpj;j mstpyhd ,yj;jpud;fisNa

nfhz;bUf;f KbAk; vd;gijAk;

Vw;Wf; nfhs;thu;.

 rf;jp kl;lq;fspy; ,yj;jpud;fs; xOq;

fike;Js;s KiwNa ,yj;jpud;

epiyaikg;G vd;gij tpgupg;ghu;.

Mtu;j;jd ml;ltizapYs;s Kjy; 20

%yfq;fspdJk; ,yj;jpud; epiyaikg;ig

vOJthu;.

2.1 rlg;nghUspd;

fl;likg;G

gw;wpa

tpQ;Qhd fz;L

gpbg;Gfis

Muha;thu;.

 gpwg;Ghpik  nghwpapay;

 tptrha> kUj;Jt>
ifj;njhopy; Jiwapy;

gad;gLj;jg;gLk;

gpwg;Gupikg; nghwpapay;

 mZtpDila Nfhs;

khjpupAU

 ,yj;jpud; epiyaikg;G

(mZ vz; 1-20 khj;jpuk;)

 etPd Mtu;j;jd

ml;ltiz

Mtu;j;jdKk; $l;lKk;

 rkjhdpfs;

 Mtu;j;jd ml;ltiz

apy; Mtu;j;jdj;jpd;

topahd Nfhyq;fSk;

$l;lj;jpd;  topahd

Nghf;FfSk;

2.0 tho;f;ifapd;

juj;ij Nkk;

gLj;Jtjw;F

rlg;nghUs;>

rlg;nghUspd;

,ay;Gfs;

mtw;wpw;

fpilNa

epfOk; ,ilj;

jhf;fq;fs;

gw;wp EZfp

Muha;thu;.
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Kjyhk; madhf;fw;rf;jp

 kpd;vjpu;j;jd;ik

cNyhfq;fs;

 Nrhbak;> kf;dPrpak;

cNyhfg; Nghypfs;

 rpypf;fd;> Nghwd;

my;YNyhfq;fs;

 fhgd;> fe;jfk;.

iejurd;

 xl;irl;Lf;fspd; mkpy>

fhu> <upay;Gj;jd;ik

 ,urhadr; #j;jpuq;fs;

 tYtsT

 ,yj;jpud; epiyaikg;Gf;F mikthf

Kjy; 20  %yfq;fisAk; gad;gLj;jp

Mtu;j;jd ml;ltiz xd;iw fl;b

naOg;Gthu;.

Mtu;j;jdk;> $l;lk; vd;Dk; gjq;fis

tptupg;ghu;.

Mtu;j;jd ml;ltizapy; %yfnkhd;wp
Dila miktplj;jpw;Fk; mjd; ,yj;jpud;
epiyaikg;Gf;Fk; ,ilapyhd njhlu;ig
ntspg;gLj;Jthu;.

 rkjhdp vd;why; vd;d vd;gij tiutpyf;
fzg;gLj;Jthu;.

 epakf; FwpaPLfisg; gad;gLj;jp %yf
nkhd;wpd; rkjhdpfisf; Fwpg;gpLthu;.

%yfq;fisg; gw;wpf; fw;gjw;F %yfq;
fspd; ghFghL mtrpak; vd;gij Vw;Wf;
nfhs;thu;;.

Kjyhk; madhf;fw;rf;jp vd;wy; vd;d

vd;gij tptupg;ghu;.

 kpd;vjpu;j;jd;ik vd;why; vd;d vd;gij

tptupg;ghu;.

Mtu;j;jd ml;ltizapy; Mtu;j;jdj;jpd;

topNaAk; $l;lj;jpd; topNaAk; Kjyhk;

madhf;fw;rf;jp> kpd;vjpu;j;jd;ik vd;g

tw;wpy; Xu; Nfhyk; fhzg;gLtij ,dq;

fhz;ghu;.
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122.2 Nru;itfisAk;

%yfq;fisAk;

mstwptjw;F

%iyg; gad;

gLj;Jthu;.

 rhu;mZj;jpzpT

 rhu;%yf;$w;Wj;

jpzpT

 mtfhjNuh khwpyp

 %y;

 %yu;jpzpT

Mtu;j;jd ml;ltizapy; Mtu;j;jdj;jpd;

topNaAk; $l;lj;jpd; topNaAk; Kjyhk;

madhf;fw;rf;jp, kpd;ndjph;j;jd;ik vd;g

tw;wpy; Xh; Nfhyk;  fhzg;gLtij Vw;Wf;

nfhs;thh;;.

cNyhfq;fs;> cNyhfg;Nghypfs;> my;Y

Nyhfq;fs; vd;gtw;wpd; ,urhad> ngsjpf

,ay;Gfis jug;gl;Ls;s cjhuzq;fisf;

nfhz;L tptupg;ghu;.

%d;whk; Mtu;j;jdj;jpy; cs;s %yfq;

fspd; mkpy> %y> <upay;G xl;irl;Lf;

fisf; Fwpg;gpLthu;.

%yfj;jpDila tYtsT vd;why; vd;d

vd;gij tiutpyf;fzg;gLj;Jthu;.

Mtu;j;jd ml;ltizapy; cs;s Kjy;

20 %yfq;fspdJk; tYtsTfis

Mtu;j;jd ml;ltizapy; mtw;wpd;

miktplj;ijf; nfhz;L ca;j;jwpthu;.

 tYtsTfisg; gad;gLj;jp Nru;itfspd;

,urhadr; #j;jpuq;fis vOJthu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

mZj;jpzptyF vd;why; vd;d vd;gij

tiutpyf;fzg;gLj;Jthu;.

 rhu;mZj;jpzpit tiutpyf;fzg;

gLj;Jthu;.

 jug;gl;l mZnthd;wpd; rhu;mZj;jpzpitf;

fzpg;ghu;.
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102.3 Nru;itfspd;

,ay;Gfis

mtw;wpy; cs;s

gpizg;GfSld;

njhlu;GgLj;Jthu;.

 ,urhadg; gpizg;G

 mad; gpizg;G

 gq;fPl;LtYg;

gpizg;G

 gpizg;Gfspd;

KidTj; jd;ik

 rhu;%yf;$w;Wj;jpzpT vd;why; vd;d

vd;gij tiutpyf;fzg;gLj;Jthu;.

 jug;gl;l %yf;$wpd;  rhu;%yf;$w;Wj;

jpzpitf; fzpg;ghu;.

%yfq;fspd; rhu;mZj;jpzpitg; gad;

gLj;jp Nru;itfspd; rhu;%yf;$w;Wj;

jpzpitg; ngWthu;.

mtfhjNuh khwpypia tiutpyf;fzg;

gLj;Jthu;.

 gjhu;j;jq;fspd; msit msg;gjw;Fupa

myF %y; vd tptupg;ghu;.

%ypid tiutpyf;fzg;gLj;Jthu;.

 gjhu;j;jj;jpd; msT> %yu;jpzpT> jpzpT

vd;gtw;wpw;fpilNa cs;s njhlu;ig

mbg;gilahff; nfhz;L fzpg;Gfis

Nkw;nfhs;thu;.

%yu;jpzpT myiff; nfhz;L cs;s

NghJk; rhu;mZj;jpzpT> rhu;%yf;$w;Wj;

jpzpT  vd;git myiff; nfhz;bUg;g

jpy;iy vd;gij Vw;Wf; nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 ,urhadg; gpizg;Gfs; cUthtjpy;

,yj;jpud;fs; gq;F nfhs;fpd;wd

vd;gijf; $Wthu;.

mZthdJ ,yj;jpuid ,og;gjd; %yk;

fw;wad;fisAk;> ,yj;jpud;fisg;

ngw;Wf; nfhs;tjd; %yk; md;dad;fis

Ak; cUthf;Fk; vd;gij tptupg;ghu;.
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 ,yj;jpud; epiyaikg;gpd; mbg;gilapy;

mZnthd;wpypUe;J Njhd;Wk; mad;fspd;

Vw;wj;jpd; msitj; jPu;khdpg;ghu;.

mad; gpizg;gpd; NghJ ,yj;jpud; khw;wk;

epfo;fpd;wJ vd;gijf; $Wthu;.

mad;gpizg;G Njhd;Wtij tiuglj;

jpd; %yk; tptupg;ghu;.

 fw;wad;> md;dad;fSf;fpilapy; typik

ahd epiy kpd;ftu;r;rp fhuzkhf mad;

gpizg;G Njhd;wpAs;sij Vw;Wf; nfhs;thu;.

 ,yj;jpud; Nrhbfs; mZf;fSf;fpilapy;

gq;fplg;gLtjd; %yk; gq;fPl;L tYg;

gpizg;G Njhd;Wfpd;wd vd;gij

tptupg;ghu;.

 vspa gq;fPl;L tYg;gpizg;Gr; Nru;it

fSf;Fupa Y}ap mikg;ig tiue;J

fhl;Lthu;.

 mad;> gq;fPl;L tYg;gpizg;G Nru;it

fspd; khjpupfis mikg;ghu;.

 ,uz;L mZf;fSf;fpilNa fhzg;gLk;

kpd;vjpu;j;jd;ik NtWghL fhuzkhf

gpizg;Gfspy; Kidthf;fk; Njhd;Wtij

tptupg;ghu;.

 ePu; %yf;$wpd; Kidthf;fk; fhuzkhf

ePupy; %yf;$w;wpil gpizg;Gfs;

cUthfpd;wd vdf; $Wthu;.
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mad;> gq;fPl;L tYg;gpizg;Gr; Nru;it

fspd; ngsjPf ,ay;igf; fhl;Ltjw;F

vspa nraw;ghLfis elhj;Jthu;.

 ,urhad gpizg;Gfis Vw;gLj;Jk;

%yfq;fs; cWjpepiyia milfpd;wd

vd Vw;Wf; nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 ngsjPf khw;wq;fspypUe;J ,urhad
khw;wq;fis NtWgLj;Jthh;;.

 ntt;NtW ,urhadj;jhf;f tiffis

nra;J fhl;Ltjw;F vspa gupNrhjid

fis elhj;Jthu;.

cjhuzq;fSld; vspa ,urhad jhf;f

tiffis $Wthu;.

 toq;fg;gl;l ,urhadj; jhf;fq;fis

cupa jhf;f tiffspd; fPo; mlf;Fthu;.

 rkg;gLj;jg;gl;l ,urhad rkd;ghLfis

vOJthu;.

 ,urhadf; FwpaPLfs;> #j;jpuq;fs;>

rkd;ghLfs; vd;git njhlu;ghlYf;F

mtrpakhdit vd Vw;Wf; nfhs;thu;.

cNyhfq;fs; tsp> ePu;> Ijhd mkpyq;

fSld; fhl;Lk; jhf;fq;fis vspa nraw;

ghLfs; %yk; fhl;Lthu;.

cNyhfq;fs; tsp> ePu;> Ijhd mkpyq;

fSld; eilngWk; jhf;fj;ij xg;gpLthu;.

132.4 tho;f;iff;F

mtrpakhd

Njitfis

epiwNtw;Wtjw;F

,urhad khw;wq;

fisg; gad;

gLj;Jthu;.

 ,urhad khw;wq;fs;

 ,urhadj; jhf;f
tiffs;

 Nru;f;ifj; jhf;fk;

 gpupifj; jhf;fk;

 xw;iw ,lg;ngau;r;rpj;

jhf;fk;

 ,ul;il ,lg;ngau;r;rpj;

jhf;fk;

 ,urhad rkd;ghLfs;

 cNyhfq;fs;> tsp> ePu;>

Ijhd mkpyq;fSld;

fhl;Lk; jhf;fq;fs;

 njhopw;ghl;Lj;njhlu;

 ,Uk;G> nghd; gpupj;njLg;G
 thAf;fspd; ngsjpf;

,ay;Gfs;> gad;fs;>

Ma;T$l jahupg;G>

Nrhjidfs;

 Ijurd;

 xl;rprd;
 fhgdPnuhl;irl;L
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 jug;gl;l cNyhfq;fspw;F jhf;Fjpwdpd;

mbg;gilapy; njhopw;ghl;Lj;  njhliuf;

fl;bnaOg;Gthu;.

 jhf;Fjpwid mbg;gilahff; nfhz;L

njhopw;ghl;Lj; njhlu; mikf;fg;gl;lJ

vdf; $Wthu;.

 ,lg;ngau;r;rpj; jhf;fj;jpd; mbg;gilapy;

cNyhfq;fspd; miktplj;ij njhopw;

ghl;Lj;njhlupy; jPu;khdpg;ghu;.

 njhopw;ghl;Lj;njhlupd; gad;fisf; $Wthu;.

cNyhfk; xd;wpd; jhf;FjpwDf;Fk; njhopw;

ghl;Lj; njhlupy; mjd; miktplj;jpw;Fk;

,ilapy; njhlu;G xd;W cs;sJ vd;gij

Vw;Wf; nfhs;thu;.

 njhopw;ghl;Lj;njhlupy; cs;s cNyhfq;

fspd; miktplj;Jf;F VJthf cNyhfg;

gpupj;njLg;G Kiwfis tptupg;ghu;.

 jho;j;jy; Kiwapd; %yk; ,Uk;G gpupj;

njLf;fg;gLk; Kiwapid tptupg;ghu;.

 Vkw;iww;wpypUe;J ,Uk;G gpupj;njLf;Fk;

NghJ eilngWk; jhf;fq;fis vOJthu;.

 njhopw;ghl;Lj;njhlupy; nghd; mike;

Js;s ,lj;Jf;F mikthf mjd;

gpupj;njLg;G Kiwia tptupg;ghu;.

 njhopw;ghl;Lj;njhlupy; cNyhfk; mike;

Js;s ,lj;Jf;F mikag; nghUj;jkhd

gpupj;njLg;G Kiwia Kd;nkhopthu;.
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052.5 md;whl tho;f;if

apy; Njitf;Nfw;g

jhf;ftPjj;ijf;

fl;Lg;gLj;Jtjw;F

mtrpakhd

eltbf;iffis

Nkw;nfhs;thu;.

 jhf;ftPjk;

 jhf;ftPjj;ijg; ghjpf;Fk;

fhuzpfs;

 jhf;f Nkw;gug;G/
ngsjPfj;jd;ik

 ntg;gepiy

 nrwpT /  mKf;fk;

(thAf;fSf;F kl;Lk;)

 Cf;fp

 Ijurd;> fhgdPnuhl;irl;L> xl;rprd;

thAf;fis ghlrhiy Ma;T$lj;jpy;

jahupg;gjw;F nghUj;jkhd ,urhadg;

nghUl;fis ngaupLthu;.

 Ijurd;> fhgdPnuhl;irl;L> xl;rprd; khjpup

fis Nrfupj;Jf; nfhs;tjw;F nghUj;j

khd ,urhadj; jhf;fq;fis vOJthu;.

 nghUj;jkhd cgfuzj; njhFjpfisf;

nfhz;L Ijurd;> xl;rprd;> fhgdPnuhl;

irl;L thAf;fisj; jahupj;Jf; nfhs;thu;.

 xl;rprd;> Ijurd;> fhgdPnuhl;irl;L

thAf;fspd; ngsjpf ,ay;Gfisf;

Fwpg;gpLthu;.

 vspikahd gupNrhjidr; nraw;ghLfs;

%yk; xl;rprd;> fhgdPnuhl;irl;L> Ijurd;

thAf;fis ,dq;fhz;ghu;.

 Ijurd;> xl;rprd;> fhgdPnuhl;irl;L

thAf;fspd; gad;fis gl;bay;gLj;Jthu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

md;whl tho;f;ifapy; eilngWk;

Ntfkhd> nkJthd> jhf;fq;fSf;fhd

cjhuzq;fis  Kd;itg;ghu;.

 jhf;ftPjj;ij tiutpyf;fzg;gLj;Jthu;.

 jhf;ftPjj;ijg; ghjpf;Fk; fhuzpfisf;

$Wthu;.

 ,urhad jhf;fj;jpd; kPJ nry;thf;Fr;
nrYj;Jk; fhuzpfisf; fz;lwptjw;F
vspa nraw;ghLfis nra;J fhl;Lthu;.
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 Neu;Nfhl;L ,af;fk;

 ,af;fj;Jld;
njhlu;ghd ngsjpf

fzpaq;fs;

 ruhrupf;fjpAk;

ruhrup NtfKk;

 Ntfk;> fjp

 Mu;KLfy;>

mku;KLfy;

 GtpaPu;g;G Mu;KLfy;

 Neu;Nfhl;L ,af;fj;
Jld; njhlu;ghd

tiuGfs;

 ,lg;ngau;r;rp - Neu

tiuGfs; (s-t)
 Ntf - Neu

tiuGfs; (v-t)

 jhf;ftPjj;ijg; ghjpf;Fk; fhuzpfs;

jhf;ftPjj;ij vt;thW ghjpg;gilar;

nra;fpd;wd vd tpsf;Fthu;.

Njitf;Nfw;g jhf;ftPjkhdJ fl;Lg;gLj;

jg;;glyhnkd;gij Vw;Wf;nfhs;thh;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 Neu;Nfhl;L ,af;fj;Jld; njhlu;ghd
ngsjpff; fzpaq;fis tptupg;ghu;.

(J}uk;> ,lg;ngau;r;rp> fjp> Ntfk;>

Mu;KLfy;)

 ruhrup fjp - fjp> ruhrup Ntfk; - Ntfk;
vd;gtw;iw NtWgLj;Jthu;.

 gpurpdq;fis tpLtpf;f

ruhrupf; fjp = nrd;w J}uk; / vLj;j Neuk;>
ruhrup Ntfk; = ,lg;ngau;r;rp /vLj;j Neuk;>
Mu;KLfy; = Ntfkhw;wk; / vLj;j Neuk;
vd;gtw;iwg; gad;gLj;Jthu;.

 jug;gl;l juTfisg; gad;gLj;jp s-t
tiuig cUthf;Fthu;.

 vspa nraw;ghl;bd; %yk; ngwg;gl;l s-t
tiuGfspypUe;J Ntfj;ij tptupg;ghu;.

 jug;gl;l juTfisg; gad;gLj;jp v-t tiuig

tiuthu;.

 Neu;Nfhl;L ,af;fj;jpd; v-t tiugpypUe;J

ngwg;gl;l gbj;jpwd; Mu;KLfy; vd

tpsf;Fthu;.

 v-t  tiugpd; gug;ghdJ nghUs; gazpj;j

,lg;ngau;r;rpiaj; jUk; vd $Wthu;.

093.1 Neu;Nfhl;L

,af;fj;Jld;

njhlu;ghd fzpaq;

fis Muha;tJld;

Neu;Nfhl;L ,af;

fj;ijg; gFg;gha;T

nra;tjw;F tiuG

fisg; gad;

gLj;Jthu;.

3.0 tpidj;

jpwidAk;

tpisjpwid

Ak;  rpwg;G

kl;lj;jpy;

Ngzg;gLk;

tifapy;

ntt;NtW

rf;jpfs;>

rlg;nghU

Sld;

fhl;Lk;

,ilj;

jhf;fq;

fisAk;

rf;jp epiy

khw;wq;fis

Ak; gad;

gLj;Jthu;.
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3.2 tpirapd; tpisT

fis tpgupf;f

epa+l;ldpd; ,af;f

tpjpfisg; gad;

gLj;Jthu;.

09 tpirAk; tpisTfSk;

 ,af;fj;jpw;fhd
epa+l;ldpd; tpjpfs;

 epa+l;ldpd;

Kjyhk; tpjp

 epa+l;ldpd;

,uz;lhk; tpjp

 s-t,  v-t tiugpypUe;J cupa jfty;fisg;

ngw;Wf; nfhs;thu;.

 s-t,  v-t tiugpd; tbtj;ijf; nfhz;L

vspa  Neu;Nfhl;L ,af;fj;jpd; jd;ikia

tptupg;ghu;.

 nghUnshd;wpd; Neu;Nfhl;L ,af;fj;jpd;
jd;ikia vjpu;T$w s-t,  v-t tiugp

ypUe;J ngwg;gl;l jfty;fspd;

Kf;fpaj;Jtj;ij Vw;Wf; nfhs;thu;.

 (s-t  tiugpy; gbj;jpwd; khw;wk; kl;Lk;

tpgupj;jy; NghJkhdJ. vdpDk; ,q;F

fzpj;jy; Nkw;nfhs;tJ mtrpakw;wJ.)

(s-t  tiuG Neu;Nfhl;L ,af;fj;Jf;Fupa

jhapd; gbj;jpwd; ngWkhdj;ij

fzpj;Jg; ngWtJ vjpu;ghu;f;fg;gLfpwJ.)

(rPuhd Mu;KLfy; nfhz;l ,af;fq;fSf;F

v-t tiuG vjpu;ghu;f;fg;gLfpwJ.)

(v-t tiugpd; fPo; gbj;jpwd;> tiugpd;

gug;gsT fzpj;jy;fs; vjpu;ghu;f;fg;

gLfpd;wJ.)

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 tpirapd; tpisTfis tpsf;Ftjw;F

vspa nraw;ghL xd;iw Nkw;nfhs;thu;.

 epa+l;ldpd; ,af;f tpjpfisf; $Wthu;.

 epA+l;ldpd; Kjyhk; ,af;f tpjpiag;

gad;gLj;jp tpir njhlu;ghd vz;zf;

fUit tptupg;ghu;.
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 gpd;tUtdtw;iw gupNrhjid uPjpahff;

fhl;Lthu;.

m  khwpypahf cs;sNghJ    a F

 F  khwpypahf cs;sNghJ 
1

  a
m



 epa+l;ldpd; ,uz;lhk;  ,af;f tpjpia

F = ma  vdf; Fwpg;gpLthu;.
 tpirf;Fupa ru;tNjr myif tiutpyf;

fzg;gLj;Jthu;.

 epa+l;ldpd; 3k; ,af;f tpjpiaf; $Wthu;.

 ,uz;L nghUs;fspd; kPJ Neu;Nfhl;by;

njhopw;gLk; gUkdpy; rkkhdJk;> jpir

fspy; vjpuhdJkhd ,uz;L gu];gu tpir

fis jhf;fk;> kWjhf;fk; vd tptupg;ghu;.

 nghUj;jkhd re;ju;g;gq;fSf;fhd

gpur;rpidfis jPu;g;gjw;F  F = ma  vDk;

njhlu;igg; gad;gLj;Jthu;.

md;whl tho;f;if gpuNahfq;fis

tpsf;Ftjw;F epa+l;ldpd; ,af;f tpjpapd;

Kf;fpaj;Jtj;ij nkr;Rthu;.

 nghUspd; epiw vd;gJ> nghUs; Gtpia

Nehf;fp ftug;gLk; tpir vdTk;> mjd;

gUkd; nghUspd; jpzptpdJk; GtpaPu;g;G

Mu;KLfypdJk; ngUf;fk; vdTk; Fwpg;gpLthu;.

md;whl tho;f;ifapy; ,Ue;J ngwg;gLk;

cjhuzq;fisg; gad;gLj;jp ce;jk;

njhlu;ghd vz;zf;fUit tpsf;Fthu;.

 epa+l;ldpd;

%d;whk; tpjp

ce;jk;
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ce;jj;ijg; ghjpf;Fk; fhuzpfis fhl;L

tjw;F vspa nraw;ghLfis

Nkw;nfhs;thu;.

 jpzptpdJk; Ntfj;jpdJk; ngUf;fkhf

ce;jj;ijf; Fwpg;gpLthu;.

md;whl tho;tpy; gy;NtW nraw;ghL

fSf;F ce;jk; vd;Dk; vz;zf;fUit

gad;gLj;j KbAk; vd Vw;Wf; nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

cuha;tpd; jd;ikia vspa

nraw;ghLfs; %yk; fhl;Lthu;.

 ,uz;L Nkw;gug;GfSf;fpilNa epiyapay;

cuha;T GwtpirAld; khWgLtij

tpsf;Fthu;.

 vy;iy cuha;T tpiria ghjpf;Fk;

fhuzpfis ,dq;fhz;gjw;F gupNrhjid

fis Nkw;nfhs;thu;. (,J Nkw;gug;G

fspd; jd;ikapYk; rhjhuz kWjhf;fj;

jpYk; jq;fpapUf;Fk;. Mdhy; Nkw;gug;gpd;

gug;gstpy; jq;fpapUf;fhJ.)

 epiyapay; cuha;T> vy;iy cuha;T> ,af;f

tpay; cuha;T vd;gtw;iw NtWgLj;Jthu;.

mirfpd;w nghUs;fspd; kPJ ,af;ftpay;

cuha;T njhopw;gLk; vdTk; mJ

khwpypahf mikAk; vdTk; vy;iy

cuha;T tpiria tpl rpwpjsT

FiwthdJ vdTk; $Wthu;.

033.3 cuha;tpDila

jd;ikiaAk;

gad;ghl;ilAk;

Muha;thu;.

 cuha;T

cuha;tpd; jd;ik

 epiyapay; cuha;T

 vy;iy cuha;T

 vy;iy cuha;T

tpiria ghjpf;Fk;

fhuzpfs;

 ,af;ftpay; cuha;T
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cuha;thdJ vg;NghJk; ,uz;L Nkw;gug;G

fSf;fpilg;gl;l rhu;G ,af;fj;ij vjpu;f;

fpd;wNghJk; mJ ,af;fj;ij cUthf;f

cjTk; vd Vw;Wf; nfhs;thu;.

 kdpjDila md;whl nraw;ghLfSf;F

cuha;T mtrpak; vd;gij Vw;Wf; nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 tpirfspd; tpisAs; njhlu;ghd vz;zf;

fUit tptupg;ghu;.

 vspa nraw;ghLfs; %yk; tpirfspd;
tpisAs; tpisit fhl;Lthu;.

 Neu;Nfhl;by; jhf;Fk; ,uz;L tpirfspd;
tpisAisf; fz;lwptjw;F vspa
nraw;ghLfis Nkw;nfhs;thu;.

 vspa nraw;ghLfspd; %yk; Neu;Nfhl;by;
,aq;Fk; ,uz;L rkdhd kw;Wk; vjpnujp
uhd tpirfspd; tpisAs;fis fz;lwpthu;.

 vz;ngWkhdq;fisg; gad;gLj;jp xNu
Neu;Nfhl;by;  vjpu;vjpuhd jpirapy;
jhf;Fk; ,uz;L tpirfspdJk;> rkhe;ju
tpirfspdJk; tpisAisf; fzpg;ghu;.

(tpirfspd; tpisAspd; jhf;fj;jpw;fhd
NfhL Njitapy;iy.)
 rpwpa tpirfisr; Nru;g;gjd; %yk; ngupa
tpiriag; ngw;Wf; nfhs;s KbAk; vd
Vw;Wf; nfhs;thu;.

 re;ju;g;gj;Jf;F Vw;g tpirapDila
gUkidAk;> jpiriaAk; khw;Wtjw;F
gy;NtW topfs; cz;L vd Vw;Wf;
nfhs;thu;.

053.4 tpirfspd;

tpisAisg;

gad;gLj;jp

Ntiyfis

,yFgLj;Jthu;.

 tpirfspd; tpisAs;

 xNu Neu;Nfhl;by;
jhf;Fk; ,uz;L

tpirfspd; tpisAs;

 rkhe;jukhfj; jhf;Fk;
,uz;L tpirfspd;

tpisAs;
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 ,g;ghl myif fw;w gpd;du; khztu;fs;

 tpirapd; jpUk;gy; tpisitf; fhl;Ltjw;

fhd vspa nraw;ghLfis Nkw;

nfhs;thu;.

 tpirj;jpUg;gk; kPJ nry;thf;Fr; nrYj;Jk;

fhuzpfis tptupg;ghu;.

 tpirapd; jpUg;gk; =  tpir  jpUk;gy;
Gs;spapypUe;J tpirapd; jhf;ff;Nfhl;bw;

fhd nrq;Fj;J J}uk; vd;gij jUthu;.

 tpirapd; jpUg;gj;jpw;fhd myif $Wthu;.

(Nm)
 tpir tyQ;Rop> ,lQ;Rop jpUg;gkhf

jpUg;gj;ij $Wthu;.

 tpir ,izapd; jpUg;gj;ij tptupg;ghu;.

md;whl tho;tpy; tpir ,izj;

jpUg;gj;ij gad;gLj;Jk; re;ju;g;gq;fSf;F

cjhuzq;fis  Kd;itg;ghu;.

 tpirj; jpUg;gj;Jld; njhlu;ghf

fzpj;jy;fis Nkw;nfhs;thu;.

md;whl nraw;ghLfSf;F tpirapd;

jpUk;gy; tpistpd; Kf;fpaj;Jtj;ij

Vw;Wf; nfhs;thu;.

mNef nrad;Kiwr; re;ju;g;gq;fspy;

jpUg;gq;fs; Nrhbfshf fhzg;gLk;

vd;gij Vw;Wf; nfhs;thu;.

05 tpirapd; jpUk;gy;

tpisT

 tpirj;jpUg;gk;

 tpir ,izapd;

jpUg;gk;

3.5 tpirapd; jpUk;gy;

tpisit kjpg;gpl;L

mstpLthu;.
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04

08

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 xU nghUspd; rkepiyia tptupg;ghu;.

 tpirr; rkepiyiaf; fhl;Ltjw;F vspa

nraw;ghL xd;iw Nkw;nfhs;Sthu;.

 ,uz;L tpirfs; rkepiyapy; ,Ug;gjw;Fj;

Njitahd epge;jidfis tptupg;ghu;.

%d;W tpirfs; rkepiyapy; ,Ug;gjw;F

Njitahd epge;jidfis tptupg;ghu;.

 tpirfspd; rkepiyapd; nra;Kiw

gpuNahfq;fis tptupg;ghu;.

%d;W rkhe;jukw;w tpirfs; rkepiyapy;

,Ug;gjw;F Njitahd epge;jidfisf;

$Wthu;. (gz;GuPjpahf)

%d;Wf;F Nkw;gl;l tpirfs; %yKk;

rkepiyiag; ngw;Wf; nfhs;s KbAk;

vd;gij Vw;Wf;  nfhs;thu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 jputj;jpy;> thAtpy; Vw;gLj;jg;gLk;
mKf;fj;ijf; fhl;Ltjw;F vspa

cgfuz khjpupnahd;iw mikg;ghu;.

 ePu;epiyapay; mKf;fk;  P ,w;Fk;  , ,h g

,w;Fk; ,ilapyhd njhlu;igf;

fhl;Lthu;.

   P h g Ig; gad;gLj;jp jput mKf;fj;

ijf; fzpg;ghu;.

 jput mKf;fkhdJ tpisjpwdhf
gad;gLj;jg;gLk; epiyfis Muha;e;J

Kd;itg;ghu;.

 tpirfspd; rkepiy

 ,Utpirfspd;

rkepiy

 %d;W tpirfspd;

rkepiy

 rkhe;ju tpirfs;

 rkhe;jukw;w tpirfs;

 mKf;fKk; mjd;

tpisTfSk;

 ePu;epiyapay; mKf;fk;

 ePu;epiyapay;

mKf;fj;ijg;

ghjpf;Fk; fhuzpfs;

 ePu;epiyapay;

mKf;fj;jpw;fhf

  P h g

 tspkz;ly mKf;fk;

 tspkz;ly mKf;

fj;ij msj;jy;

3.6 tpirr; rkepiyf;F

mtrpakhd

epge;jidfis

Muha;thu;.

3.7 kpjj;jy;> mkpo;jy;>

mKf;f CL

flj;Jjy; njhlu;

ghd nraw;ghL

fis mwpe;J

nfhs;s ePu;epiy

apay; njhlu;ghd

tpjpfisAk;>

jj;Jtq;fisAk;

gad;gLj;Jthu;.
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mKf;f CLflj;jiy fhl;Ltjw;F vspa

nraw;ghLfis Nkw;nfhs;thu;.

 Ntiyia ,yFthfr; nra;tjw;F

mKf;fj;jpd; Kf;fpaj;Jtj;ij Vw;Wf;

nfhs;thu;.

 etPd njhopDl;gj;jpy; mKf;f

CLflj;jypd; gaid nkr;Rthu;.

 ,urg; ghukhdp> jputkpy; ghukhdp vd;g
tw;iwg; gad;gLj;jp tspkz;ly mKf;

fj;ij msf;f KbAk; vdf; Fwpg;gpLthu;.

Fj;Jauj;jpw;F mika tspkz;ly

mKf;fk; khWgLtij $Wthu;.

 jputkpy; ghukhdpiag; gad;gLj;jp

tspkz;ly mKf;fj;ij msg;ghu;.

 jputj;jpdhy; Vw;gLj;jg;gLk; NkYijg;

igg; ghjpf;Fk; fhuzpfis fz;lwptjw;

fhf vspa nraw;ghLfis jpl;lkpLthu;.

 vspa nraw;ghL %yk; Mf;fpkpbrpd;

jj;Jtj;ij nra;Jfhl;Lthu;. (fzpg;Gfs;

Njitapy;iy)

 kpjj;jYf;Fk; mkpo;jYf;Fk; Njitahd

epge;jidfis fhl;Ltjw;F vspa

mikg;Gf;fis mikg;ghu;.

 epiw> NkYijg;GfSf;fpilapy;

fhzg;gLk; njhlu;igg; gad;gLj;jp

kpjj;jy;> mkpo;jy; njhlu;ghd

vz;zf;fUit tpsf;Fthu;.

mkpo;jy;> kpjj;jy;

 NkYijg;G

 Mf;fpkPbrpd;

nfhs;if

 ePukhdp
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 nghUnshd;W mkpo;jy;> kpjj;jy; vd;git

jputj;jpdhy; toq;fg;gLk; NkYijg;G>

nghUspd; epiw vd;gtw;wpdhy;

jPu;khdpf;fg;gLk; vd;gij Vw;Wf;

nfhs;thu;.

 ePukhdpapd; jj;Jtj;ijAk; gad;fisAk;

tpsf;Fthu;.

 ePukhdpiag; gad;gLj;jp jputj;jpd;

mlu;j;jpia msg;ghu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 tpirapdhy; nra;ag;gLk; NtiyahdJ

tpirapd; gUkdpdJk; tpirapd; jpirapy;

,lg;ngau;r;rpapdJk; ngUf;fj;jpdhy;

jug;gLk; vd $Wthu;.

mOj;jrf;jpapdJk;> ,af;frf;jpapdJk;

gaidf; fhl;Ltjw;F nghUj;jkhd>

vspa cgfuzk; xd;iw mikg;ghu;.

 nghwpKiwr;rf;jpapd; ,uz;L tbtq;fs;

,af;frf;jp> mOj;jrf;jp vd tpsf;Fthu;.

 ,af;frf;jpia fzpg;gjw;fhd rkd;ghL

g+r;rpa mOj;j kl;lj;jpy; gpd;tUkhW

Fwpg;gpLthu;.

2
 

1
  

2
kE m v

mOj;jrf;jpia fzpg;gjw;fhd rkd;ghL

   E mgh   vdf; Fwpg;gpLthu;.

 Ntiy ,af;frf;jp> GtpaPu;g;G mOj;jrf;jp

njhlu;ghd fzpj;jy;fis Nkw;nfhs;thu;.

 Ntiy> rf;jp> tY

 nghwpKiwr;rf;jp

 ,af;frf;jp

2
 

1
  

2
kE mv

 mOj;jrf;jp

 GtpaPu;g;G mOj;j

rf;jp

   E mgh 

 ,Oit mOj;j

rf;jp

 tY

053.8 nghwpKiwr;

nrad;Kiwfspy;

tYitAk;> nghwp

Kiwr; rf;jpia

Ak; mstwpthu;.
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 Xl;l kpd;

 kpd;Ndhl;lk;
 ,yj;jpud; gha;r;rYk;

kpd;Ndhl;lKk;

 kpd;Ndhl;lj;jpd; myF

 kpd;Ndhl;lj;ij

msg;gjpy; mk;gpau;

khdpapd; gad;ghL

mOj;j NtWghL

 mOj;j NtWghl;bd;

myF

 kpd;Ndhl;lj;ij

msg;gjpy; Nthy;w;W

khdpapd; gad;ghL

kpd;KjYk; kpd;dpaf;f

tpirAk; (emf)

 kdpj rf;jpj; NjitfSf;fhf ,af;f

rf;jpiaAk; GtpaPu;g;G mOj;jrf;jpiaAk;

,Oit mOj;j rf;jpiaAk; gad;

gLj;jyhk; vd;gij Vw;Wf; nfhs;thu;.

 Ntiy nra;tjw;F rf;jpia gad;gLj;j

KbAk; vd Vw;Wf; nfhs;thu;.

 Ntiy nra;Ak; tPjk; tY vdf; $Wthu;.

(tY =  nra;j Ntiy /  vLj;j Neuk;)
 tYitf; fzpg;ghu;.

 ,g;ghl myif fw;w gpd;du; khztu;fs;

 epiykpd;Df;Fk;> kpd;Ndhl;lj;jpw;Fk;
,ilapyhd NtWghl;ilf; fhl;Ltjw;F
vspa nraw;ghLfis Nkw;nfhs;thu;.

 ,yj;jpud; gha;r;ry; rhu;ghf kpd;Ndhl;lk;
ghAk; jpiriaf; $Wthu;.

mOj;j NtWghL fhuzkhfNt
kpd;Ndhl;lk; Vw;gLk; vd;gij Vw;Wf;
nfhs;thu;.

 Rw;nwhd;wpw;F mOj;j NtWghl;il
toq;Ftjw;F kpd;Kjnyhd;W gad;
gLj;jg;gLk; vd;gij tptupg;ghu;.

 xU kpd;%yj;jpd; kpd;dpaf;f tpir vd;gJ
mjD}L kpd;Ndhl;lk; nry;yhjpUf;Fk;NghJ
mjd; ,uz;L KidTfSf;fpilapy;
mOj;j tpj;jpahrkhFk; vdf; Fwpg;gpLthu;.

 kpd;Ndhl;lk; gha;tij vjpu;f;fpd;w fhuzp
jil vd;gij tpsf;Fthu;.

 flj;jpnahd;wpd; jiliag; ghjpf;fpd;w
fhuzpfisf; fhl;Ltjw;F vspa
gupNrhjidfis Nkw;nfhs;thu;.

103.9 vspa kpd;Rw;wpd;

nraw;ghl;ilAk;

fl;Lg;ghl;ilAk;

tpsq;fpf; nfhs;

tjw;F kpd;Ndhl;

lj;jpd; mbg;gilj;

jj;Jtq;fisAk;

tpjpfisAk;

gad;gLj;Jthu;.
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 flj;jpnahd;Wf;F FWf;fhff; fhzg;gLk;

mOj;j NtWghl;Lf;Fk; (V) mjD}lhfg;

ghAk; kpd;Ndhl;lj;jpw;Fk; ( I ) ,ilapyhd
njhlu;igf; fhl;Ltjw;F vspa gupNrhjid

xd;iw Nkw;nfhs;thu;.

 kpd;Ndhl;lj;Jld; mOj;j NtWghL khWgLk;
Kiwia tiuG %yk; fhl;Lthu;.

 V,  I f;F ,ilapyhd njhlu;igg; gad;

gLj;jp Xkpd; tpjpiaf; (V = IR) $Wthu;.

 V  I  ,w;fhd tiuigg; ngWthu;.

 V,  I f;F ,ilapyhd njhlu;igg; gad;

gLj;jp Xkpd; tpjpiaf; (V = IR)  $Wthu;.

 flj;jpapd; jil R vd;gij $Wthu;.

 jilap epwg;ghiliag; gad;gLj;jp jilap

apd; jiliaf; fzpg;ghu;.

 ntt;NtW tifahd jilfis ,dq;

fhz;ghu;.

 rpy vspa cgfuzq;fisg; gad;gLj;jp

njhluhfTk; rkhe;jukhfTk; ,izg;gjd;

%yk; rktYj;jil khWgLk; vd;gijg;

gz;gwpuPjpahff; fhl;Lthu;.

 njhluhf> rkhe;jukhf ,izf;fg;gl;Ls;s
jilapfspd; rktYj;jilf;fhd rkd;ghL
fisj; jUthu;.

 njhluhf> rkhe;jukhf ,izf;fg;gl;Ls;s
jilapfspd; rktYj;jiliaf; fzpg;ghu;.

 kpd;Rw;W xd;wpy; kpd;Ndhl;lj;ijf; fl;Lg;
gLj;Jtjw;Fj; jilfis rkhe;jukhfNth
njhluhfNth ,izf;fg;gLtjd; mtrp
aj;ij Vw;Wf; nfhs;thu;.

 jil> jilapfs;

 jilapd; myFfs;

 jiliag; ghjpf;Fk;

fhuzpfs;

 flj;jpapd; ePsk;
 flj;jpapd; FWf;F
ntl;Lgug;G

jilj;jd;ik

 jilap - epwg;ghil

 Xkpd; tpjp

 jilfspd; Nru;khdk;

 njhluhd Nru;khdj;

jpd; rktYj;jil

 rkhe;ju Nru;khdj;

jpd; rktYj;jil
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fw;wy; - fw;gpj;jy;
nranyhOq;fpw;fhd mwpTWj;jy;fs;



2

Nju;r;rp 1

1.0 capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F mq;fpfisAk; mtw;wpd;

capu;r; nrad;KiwfisAk; Njbawpthu;.

Nju;r;rp kl;lk; 1.1:

capupd; ,urhad %yj;jpd; Kf;fpaj;Jtj;ij Muha;thu;.

ghlNtisfs;;: 10

fw;wy; NgWfs;:

 mq;fpfspd; Kf;fpa capu; %yf;$Wfshf fhNghitjNuw;W> Gujk;> ,ypg;gpl;L>

epa+f;fpspf;fkpyq;fs; cs;sijf; $Wthu;.

 mq;fpfspy; ngUkstpy; fhgd;> Ijurd;> xl;rprd;> iejurd;  Mfpa %yfq;fs;

fhzg;gLtijf; Fwpg;gpLthu;.

 fhNghitjNuw;W> Gujk;> ,ypg;gpl;L> epa+f;fpspf;fkpyk; vd;gtw;wpd;  Mf;ff;$w;W

%yfq;fisf; Fwpg;gpLthu;. mtw;wpw;fhd cjhuzq;fisAk; jUth;.

 nehjpaq;fs;> Gujq;fs; vd mwpKfg;gLj;jp mit  fyq;fspy; ,urhadj;

jhf;fq;fspy; Cf;fpfshfj; njhopw;gLtij tpgupg;ghu;.

 nehjpaj;jpd; njhopw;ghl;ilf; fhl;Ltjw;F  vspa gupNrhjidr; nraw;ghL

xd;iwr;  nra;J fhl;Lthu;.

 ePupd; capu;fSld; njhlu;ghd rpwg;gpay;Gfisr; RUf;fkhf tpsf;Fthu;.

(Rthr Clfj;jpy; fiug;ghdhf> flj;jy; Clfkhf> ntg;gr; rPuhf;fpahf>

capu; tho;tjw;fhd Clfkhf)

 mq;fpfspd; capu;j; njhopw;ghLfSf;F fhNghitjNuw;W> Gujk;> ,ypg;gpl;L>

epa+f;fpspf;fkpyk;> fdpg;nghUs;> tpw;wkpd;fs;> ePu;  vd;gtw;wpd; gq;fspg;ig

tpgupg;ghu;.

 capu;r;#oy; njhFjpapy; tpw;wkpd;> fdpAg;Gf;fspd; Kf;fpaj;Jtj;ij

tpsf;Fthu;.

 fdpAg;Gf;fs;> tpw;wkpd;fspd; Fiwtpdhy; Vw;gLk; FiwghLfisf; $Wthu;.

 capu;thOk; nghUl;fspd; jd;ikia nkr;Rthu;.

 Gtpapy; capu;fs; Njhd;Wtjw;F ePu; mtrpak; vd;gij Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 fhNghitjNuw;W> Gujk;> ,ypg;gpl;L> epa+f;fpspf;fkpyq;fs; Mfpait capu;

mq;fpfspy; cs;s gpujhd capu; %yf;$Wfs; vdf; fye;JiuahLq;fs;.

 fdpg;nghUs; kw;Wk; tpw;wkpd;fspd; Kf;fpaj;Jtj;ijf; $Wq;fs;.

 capu; mq;fpfspy; fhgd;> Ijurd;> xl;rprd; Mfpait fhzg;gLtij fhl;L

tjw;Fupa vspa Ma;T$lg; gupNrhjidfis Nkw;nfhs;s khztu;fSf;F

topfhl;Lq;fs;.

 capu; mq;fpfspy; gpujhd %yfq;fs; (fhgd;> Ijurd;> xl;rprd;> iejurd;)

fhzg;gLtij tpsq;fpf; nfhs;tjw;F fl;Gyr; rhjdq;fisg; gad;gLj;Jq;fs;.
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 capu; mq;fpfspy; capu; %yf;$Wfspd; gpujhd $l;lq;fspd; Kf;fpaj;Jtj;ij

tpgupg;gjw;F vz;zf;fU tiuglj;ij cUthf;fp> fye;Jiuahliy Nkw;

nfhs;Sq;fs;.

 fyq;fspy;> ,urhad jhf;fq;fspDila Cf;fpahf nehjpaq;fs; njhopw;

gLtijf; fhl;Ltjw;F vspa nraw;ghLfis Nkw;nfhs;Sq;fs;.

 fdpg;nghUs; Fiwghl;L Neha;fisf; fhl;Ltjw;F jhtu khjpupfisr;

(khjpupg;ngl;b) Nrfupg;gjw;F khztu;fSf;F mwpTWj;jy;fis toq;Fq;fs;.

fdpg;nghUs; Fiwghl;L Nehia ml;ltiz tbtpy; Kd;itg;gjw;F

topfhl;Lq;fs;.

 kdpjdpy; Vw;gLk; tpw;wkpdfspd; Fiwghl;Lf;Fupa mwpFwpfisf; fhl;Lk;

epow;glq;fis Nrfupg;gjw;F khztu;fSf;F topfhl;Lq;fs;. kdpjdpy; Vw;gLk;

tpw;wkpd; Fiwghl;Lf;Fupa mwpFwpfis ml;ltizg;gLj;j topfhl;Lq;fs;.

 tho;f;ifAld; njhlu;Ggl;l ePupDila jdpj;Jtkhd ,ay;Gfis tpsf;Fk;

fl;Liufisr; Nrfupg;gjw;F mwpTWj;jy;fis toq;fp> Nrfupf;fg;gl;l cz;ikj;

jfty;fis> tFg;giwapy; Kd;itg;gjw;F mwpTWj;jy;fis toq;Fq;fs;.

(,jid> FOr; nraw;ghLfshf jpl;lkpl KbAk;.) fye;Jiuahliy Nkw;

nfhz;L ePupDila capUld; njhlu;Gila jdpj;Jtkhd ,ay;igg; gw;wp

fye;Jiuahliy Nkw;nfhs;Sq;fs;.

Kf;fpa vz;zf;fUf;fs;:

 capu; %yf;$Wfs;

 Cf;fpfs;

 nehjpak;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 khztu;fs; ePupDila jdpj;Jtkhd ,ay;Gfs; njhlu;ghf Njbawpe;j

tplaq;fis Kd;itf;Fk;NghJ Kd;itf;Fk; jpwid kjpg;gPL nra;Aq;fs;.

 cs;slf;fk; (,ay;Gfspd; vz;zpf;iff;Nfw;g)

 Kd;itg;Gr; rl;lfj;jpd; nghUj;jg;ghL

 Nrfupf;fg;gl;l jftypd; cz;ikj;jd;ik

 njhlu;G nfhs;Sk; Kiw / njhlu;ghlw; jpwd;

 khztu;fshy; jahupf;fg;gl;l khjpupg;ngl;bia kjpg;gply;.

 ghJfhf;fg;gl;l Kiw

 khjpupapDila gy;tifikAk; vz;zpf;ifAk;

 khjpupfspdhy; Nrfupf;fg;gl;l jfty;fs; NghJkhdjhfTk; Vw;Wf; nfhs;sf;

$badthfTk; ,Uj;jy;.
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Nju;r;rp 1

1.0 capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F mq;fpfisAk; mtw;wpd;

capu;r; nrad;KiwfisAk; Njbawpthu;.

Nju;r;rp kl;lk; 1.2:

jhtu> tpyq;Ff; fyq;fspd; fl;likg;Gfisf; fz;lwpthu;.

ghlNtisfs;;: 07

fw;wy; NgWfs;:

 toq;fg;gl;l fyq;fspd; rpwg;gpay;Gfisg; gad;gLj;jp jhtuf;fyk;> tpyq;Ff;

fyk; vdg; ghFgLj;Jthu;.

 tifahd fyk; njhlu;ghd vz;zf;fUitf; $Wthu;.

 jhtu> tpyq;Ff; fyq;fspd; fl;likg;Gfis xg;gpl;L NtWgLj;Jthu;.

 mq;fpfspd; fl;likg;G> njhopw;ghl;lyF fyk; vdTk;> vy;yh mq;fpfSk;

xd;W  my;yJ gy fyq;fspdhy; Mdit vdTk;> vy;yhf; fyq;fSk; Kd;d

Us;s fyj;jpypUe;J Njhd;wpait vdTk; $Wthu;.

 fyg; Gd;dq;fq;fspd; fl;likg;igAk; njhopw;ghl;Lj;  njhlu;igAk;  RUf;fkhf

tiuaWg;ghu;.

 toq;fg;gl;l fy tupg;glj;jpy; cs;s Gd;dq;fq;fisg; ngaupLthu;.

 fytsu;r;rpiaAk; fyg;gpupitAk; tptupg;ghu;.

 fyg;gpuptpd; tiffshf ,ioAUg;gpupitAk; xLf;fw;gpupitAk; Fwpg;gpLthu;.

 xLf;fw;gpupitAk; ,ioAUg;gpupitAk; xg;gpLthu;.

 Gd;dq;fq;fspd; EZf;Ff;fhl;bf;Fupa jd;ikia Vw;Wf; nfhs;thu;.

 mq;fpnahd;wpd; fl;likg;G> njhopw;ghl;L myF fyk; vd;gij tpsq;fp

nkr;Rthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 ntq;fhaj;jpd; Nkw;Nwhy; cup / NuhfpNah Nkw;Nwhy; cup / ntw;wpiyapd;

fPo;Gw Nkw;Nwhy; Mfpatw;iw xsp EZf;Ff;fhl;bapd; fPo; mtjhdpf;fr;

nra;Aq;fs;.

 EZf;Ff;fhl;bapd; fPo; mtjhdpj;j E}w;Wf;fzf;fhd kpfr; rpwpa ngl;b

Nghd;w fl;likg;Gf;fis fyq;fs; vd tpsf;Fq;fs;.

 ngauplg;gl;l glq;fs; /  tupg;glq;fs; vd;gtw;wpd; %yk; jhtuf;fyq;fs;>

tpyq;Ff; fyq;fis fhl;rpg;gLj;Jq;fs;. khjpupf;fynkhd;wpd; vz;zf;fUitf;

fl;bnaOg;Gq;fs;.

 gpd;tUk; nraw;ghLfspy; khztu;fis <LgLj;Jq;fs;.

 khjpupf; fyj;jpd; ,ay;Gfis gl;bay;gLj;jy;.

 jhtu> tpyq;Ff; fyq;fspilNa fhzg;gLk;  fl;likg;G uPjpahd gpujhd

xw;Wikfis vOjy;.

 jhtu> tpyq;F fyq;fspilNa fhzg;gLk;  fl;likg;G uPjpahd gpujhd

Ntw;Wikfis vOJf.
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 khztu;fs; fz;lwpe;j tplaq;fisf; fye;JiuahLq;fs;.

 capu; mq;fpfspd; fl;likg;G kw;Wk; njhopw;ghl;lyF fyk; vd mwpKfg;

gLj;Jq;fs;.

 gpd;tUtdtw;iwf; fl;bnaOg;Gk; tifapy; fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 fyj;jpd; fl;likg;G> njhopw;ghl;lyF fykhFk;.

 vy;yh capu; mq;fpfSk; xd;W my;yJ gy fyq;fshy; MdJ.

 Kd;gpUe;j capUs;s fyq;fspy; ,Ue;Nj Gjpa fyq;fs; cUthFk;.

 fyj;jpd; Jizahd fl;likg;G kw;Wk; njhopw;ghl;lyfhf Gd;dq;fq;fis

mwpKfg;gLj;Jq;fs;.

 khztu;fisf; FOf;fshfg; gpupj;J jhtu> tpyq;F fyq;fspd; glq;fis

toq;fTk;. gpd;tUk; nraw;ghLfis Nkw;nfhs;Sq;fs;.

 jhtu> tpyq;Ff;fyk; vd;gtw;wpy; fhzg;gLk; Gd;dq;fq;fis ml;ltizg;

gLj;Jq;fs;.

 toq;fg;gl;l ghlE}y;fs;> mwpTiug;G topfhl;bapd; mbg;gilapy; Gd;dq;fq;

fspd; Kf;fpa njhopy;fisg; gl;bay;gLj;Jq;fs;.

(epw%u;j;jk; kw;Wk; fyg; Gd;dq;fq;fspDila  njhopy;fis tpupTgLj;

Jq;fs;. khztu;fshy; fz;lwpag;gl;l tplaq;fis fye;JiuahLq;fs;.

 gpd;tUk; tplaq;fs; ntspg;gLk; tifapy; fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 Fwpj;j vy;iy tiu fyk; gUkdpy; mjpfupj;jy; fy tsu;r;rp vdg;gLk;.

 fyg;gpupT %yk; ,uz;L kfl;fyq;fs; cUthFk;.

 xLf;fw;gpupT> ,ioaUg;gpupT Mfpait fyg;gpuptpd; ,uz;L tiffs; vd

mwpKfg;gLj;Jq;fs;.

 gpd;tUtdtw;wpd; mbg;gilapy; xLq;fw;gpupT> ,ioAUg;gpupit xg;gpLq;fs;.

 cUthFk; kfl;fyq;fspd; vz;zpf;if

 epw%u;j;jq;fspd; vz;zpf;if

 Kf;fpaj;Jtk;

Kf;fpa vz;zf;fUf;fs;:

 fyk;

 nghJikg;ghlhd fyk;

 Gd;dq;fq;fs;

 epw%u;j;jq;fspd; vz;zpf;if

 fyg;gpupT

 fy tsu;r;rp

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gpd;tUk; epajpfis mbg;gilahff; nfhz;L FOr; nraw;ghLfspy;

<LgLk;NghJ khztu;fis kjpg;gpLq;fs;.

 jpUj;jkhfg; ngaupLjy;

 Gd;dq;fq;fspd; njhopy;fs;

 xj;Jiog;Gld; nraw;gLjy;

 fyg;gpuptpd; Kf;fpaj;Jtj;ijg; gw;wpa mwpf;ifnahd;iwj; jahupg;gjw;F

khztu;fis <LgLj;Jq;fs;.

 jpwe;j E}y; guPl;irfis Nkw;nfhs;Sq;fs;.

Nkyjpf Ma;T:

 fyq;fspd; fz;Lgpbg;G rk;gtj; jfty;fisj; jpul;l khztu;fisg; gzpAq;fs;.
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Nju;r;rp 1

1.0 capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F mq;fpfisAk; mtw;wpd;

capu;r; nrad;KiwfisAk; Njbawpthu;.

Nju;r;rp kl;lk; 1.3:

capUs;sitfis capuw;witfspy; ,Ue;J NtWgLj;Jtjw;F capUs;sitfspd;

rpwg;gpay;Gfis gad;gLj;Jthu;.

ghlNtisfs;;: 05

fw;wy; NgWfs;:

 fy xOq;fikg;G> Nghriz> Rthrk;> cWj;Jzu;r;rp>  foptfw;wy;> mirT>

,dg;ngUf;fk;> tsu;r;rpAk; tpUj;jpAk; vd;git capUs;s mq;fpfspd; rpwg;

gpay;Gfs; vd tptupg;ghu;.

 capUs;sitfspypUe;J capuw;witfis NtWgLj;Jtjw;fhd rhd;Wfis

kjpg;gpLthu;.

 vy;yh capu; mq;fpfSf;Fk; kjpg;gspg;ghu;.

 rpy capu; tbtq;fis  capUs;sit>  capuw;wit  vd NtWgLj;JtJ

fbdkhdJ vd Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 khjpupfs;> tOf;fpfis EZf;Ff;fhl;bapD}lhf Nehf;fp capu; mq;fpfspd;

fy xOq; fikg;ig mtjhdpg;gjw;F khztu;fSf;F topfhl;Lq;fs;.

 tpyq;Ffspd; Nghriz Kiw> Rthrpj;jypd;NghJ Vw;gLk; mirT>

J}z;lYf;Fj; Jyq;fiyf; fhl;Ljy;> ,lk;ngau;T>  foptfw;wy; vd;gtw;iw

mwpf;ifg;gLj;jTk; mtjhdpf;fTk; mDkjpAq;fs;.

 rpy jhtuq;fspd; thA gupkhw;wk;> J}z;lYf;fhd Jyq;fy;> tsu;r;rp kw;Wk;

tpUj;jp Mfpatw;iw khztu;fis mtjhdpj;Jg; gjpT nra;Aq;fs;.

 capu; mq;fpfspd; ,ay;Gfshf ,dg;ngUf;fk;> Nghriz vd;gtw;iw

tpsf;Fq;fs;.

 fz;Lgpbf;fg;gl;l tplaq;fis mbg;gilahff; nfhz;L capu; mq;fpfspDila

,ay;Gfis tpsf;Ftjw;F fye;Jiuahly;fis Nkw;nfhs;Sq;fs;.

 jhtu> tpyq;FfSf;fpilNa fhzg;gLk; xw;Wikfis kjpg;gpLtjw;F FOr;

nraw;ghLfspy; <LgLj;Jq;fs;.

 khztu;fs; jhtuq;fisAk; capupfshf mtjhdpj;J> mtw;wpw;fhd Vw;w

kupahijia toq;Ftjw;F <LgLj;Jq;fs;.

 capUs;sit> capuw;witfSf;fpilg;gl;l ,ay;ghf ituR ,Ug;gijf;

fye;JiuahLq;fs;.
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Kf;fpa vz;zf;fUf;fs;:

 fy xOq;fikg;G

 Nghriz

 Rthrk;

 ,dg;ngUf;fk;

 mirT

 foptfw;wy;

 cWj;Jzu;r;rp

 tsu;r;rpAk; tpUj;jpAk;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 FOr; nraw;ghLfspy; <LgLk;NghJ gpd;tUk; epajpfis mbg;gilahff;

nfhz;L kjpg;gpLq;fs;.

 jfty;fspd; nghUj;jg;ghL

 cs;slf;fj;jpd; tiuaiw (xw;Wik)

 Kd;itf;Fk; Kiwik kw;Wk; Mw;wy;

 xd;wpize;J nraw;gLjy;

 jpwe;j E}y; guPl;ir xd;iw elhj;Jq;fs;.
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Nju;r;rp 1

1.0 capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F mq;fpfisAk; mtw;wpd;

capu;r; nrad;KiwfisAk; Njbawpthu;.

Nju;r;rp kl;lk; 1.4:

nghUj;jkhd Kiwfisg; gad;gLj;jp mq;fpfisg; ghFgLj;Jthu;.

ghlNtisfs;;: 12

fw;wy; NgWfs;:

 ghFghl;bd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

 ,aw;if> nraw;if ghFghl;L Kiwfs; cs;sd vd;gijf; Fwpg;gpLthu;.

 Mf;fpah, gw;wPhpah, ,A+f;fhpah Mfpatw;iw Ngupuhr;rpaq;fshff; Fwpg;gpLthu;.

 gw;wPupah>  GNuhl;b];lh> gq;fR> gpshd;Nu>mdpkhypah vd  capuq;fpfis

mtw;wpd; jdpj;Jtkhd ,ay;Gfspd; mbg;gilapy; ghFgLj;Jthu;.

 Ngupuhr;rpak;; njhlf;fk; ,dk; tiuahd ghFghl;bd;  Ml;rp  epiu xOq;

fikg;igf; $Wthu;.

 ,Unrhw; ngauPl;L Kiwiag; gad;gLj;jp tpQ;Qhdg; ngau;fis vOJthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 ghFghl;bd; Kf;fpaj;Jtj;ij fye;JiuahLq;fs;.

 ,aw;if kw;Wk; nraw;ifg; ghFghl;L Kiwfs; fhzg;gLtijf; $Wq;fs;.

 %d;W Nguhr;rpaq;fis gw;wPupah> Mf;fpah> a+f;fupah vd mwpKfg;gLj;Jq;fs;.

 nghUj;jkhd Kiwfisg; gad;gLj;jp cjhuzq;fSld; gw;wPupah> GNuhup];uh>

gq;fR> gpshd;Nu> mdpkhypah Mfpatw;wpd; rpwe;j ,ay;Gfis Kd;itg;gjw;F

khztu;fSf;F topfhl;Lq;fs;.

 g+f;Fk; jhtuq;fs;> g+f;fhj jhtuq;fs; vd jhtuq;fis tifg;gLj;Jtjw;F

nghUj;jkhd  nraw;ghLfis Nkw;nfhs;Sq;fs;. (cjhuzq;fs; kl;Lk;

NghJkhdJ) g+f;Fk; jhtuq;fis xUtpj;jpiyj; jhtuk;> ,Utpj;jpiyj;

jhtuk; vdTk; g+f;fhj jhtuq;fis tpj;Js;s> tpj;jw;w jhtuq;fnsdTk;

tifg;gLj;jp> nghUj;jkhd cjhuzq;fisf; $Wq;fs;.

 xUtpj;jpiyj; jhtuk;> ,Utpj;jpiyj; jhtuq;fspd; ,ay;Gfis Kd;itg;gjw;F

khztu;fSf;F re;ju;g;gkspAq;fs;.

 tpyq;Ffis Ks;se;jz;Ls;sit> Ks;se;jz;lw;wit vd tifg;gLj;Jq;fs;.

 nghUj;jkhd nraw;ghLfs; %yk; Ks;se;jz;lw;witfspd; rpwg;gpay;Gfspd;

mbg;gilapy; tifg;gLj;j cjTq;fs;. rPnye;jpNuw;wh> mdyplh> nkhy];fh>

Mj;jpug;Nghlh> vf;ifNdhNlhNkw;wh vd;git ,jw;F cjhuzq;fshFk;.

 Ks;se;jz;Ls;s tpyq;Ffis mtw;wpd; rpwg;gpay;GfSf;F mika ghFgLj;J

tjw;F nghUj;jkhd nraw;ghLfspy; <LgLj;Jq;fs;.

cjhuzq;fs;: kPd;> <&lfthop> efUapu;fs;> gwit> Kiya+l;bfs;

 mq;fpfspd; jug;gLj;jg;gl;l ngauPl;L Kiwapd; Kf;fpaj;Jtj;ij ntspf;fhl;L

tjw;fhd fye;Jiuahly;fis Nkw;nfhs;Sq;fs;.

 mq;fpfspd; ,Unrhw; ngauPl;L Kiwia mwpKfg;gLj;Jq;fs;.
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Kf;fpa vz;zf;fUf;fs;:

 ghFghL

 Ml;rp epiu xOq;F

 Ks;se;jz;Ls;sit

 Ks;se;jz;lw;wit

 ,Unrhw; ngauPl;L Kiw

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gpd;tUk; epajpfspd; mbg;gilapy; Ks;se;jz;Ls;s> Ks;se;jz;lw;w

tpyq;Ffis tifg;gLj;Jk; nraw;ghLfspy; <LgLk;NghJ khztu;fis

kjpg;gpLq;fs;.

 jfty;fspd; juk;

 jfty;fspd; nghUj;jg;ghL

 Kd;itg;Gj;jpwd;

 gpd;tUk; epajpfSf;F mikthf jhtuq;fs; kw;Wk; tpyq;Ffis tifg;

gLj;JtJ njhlu;ghd mwpf;iffis Kd;itf;Fk;NghJ khztu;fis kjpg;

gpLq;fs;.

 jfty;fspd; xOq;fikg;G

 jfty;fspd; nghUj;jg;ghL

 jfty;fs; jpul;ba %yq;fs;

 Kd;itg;G Kiw

 vOj;Jg; guPl;irfis elhj;Jq;fs;.
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Nju;r;rp 1

1.0 capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F mq;fpfisAk; mtw;wpd;

capu;r; nrad;KiwfisAk; Njbawpthu;.

Nju;r;rp kl;lk; 1.5:

mq;fpfspd; jiyKiwAupikf; Nfhyq;fisg; gw;wp Muha;thu;.

ghlNtisfs;;: 10

fw;wy; NgWfs;:

 capu;fspd; rpy nghJthd ghuk;gupa ,ay;Gfisf; fhl;Ltjw;F rpy cjhuzq;

fis Nrfupj;J Kd;itg;ghu;.

 ghuk;gupaf; Nfhyq;fis Muha;tjw;F kzpg; gupNrhjidia elhj;Jthu;.

 xU Nrhb vjpupilahd ,ay;Gfisg; gad;gLj;jp  ghuk;gupa  ,ay;Gfs;

flj;jg;gLtij  tpsf;Fk; nkd;lypd; gupNrhjidia tpsf;Fthu;.

 epw%u;j;jq;fs;> ,ypq;f epw%u;j;jq;fs;> jd;%u;j;jk;> guk;giuayF> guk;giu

ayF ntspg;ghL> kw;Wk; guk;giuayF ,izg;G vd;gtw;iw tpgupg;ghu;.

 <NkhgPypah> epwf;FUL> jyrPkpah> ntspwy; /  my;gPdprpak; Nghd;w gpwg;Gupik

apay;  gpwo;Tfis  tpsf;Ftjw;F  guk;giuayF  ,izg;G njhlu;ghd

tpsf;fj;ij ntspf;fhl;Lthu;.

 kUj;Jtj;Jiw> tptrhaj;Jiw> ifj;njhopy;  kw;Wk; czT njhlu;ghd

Jiwfspy; guk;giuayFg; nghwpapay; gad;gLj;jg;gLtjw;fhd rhj;jpaq;fis

tpsf;Fthu;.

 Gdl; rJuj;ij (Punnet square) mikg;ghu;.

 tpQ;Qhd Kiwapd; tpisjpwdhd  gad;ghl;bw;fhd  cjhuzkhf nkd;lypd;

gupNrhjidr; nrad;Kiwia nkr;Rthu;.

 ,uj;j cwTfspilNa jpUkzk; Guptij jtpu;j;Jf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 khztu;fis FOf;fshfg; gpupAq;fs;. ,dg;ngUf;f Kiwf;Nfw;g jhtu

tpyq;FfspDila toq;fg;gl;l khjpupfis (glq;fs;> Vidait> ......)

NtWgLj;j topfhl;Lq;fs;. mtw;iw ,ypq;fKiw> ,ypq;fkpy; Kiw vd

tifg;gLj;jp> ,ypq;fKiw kw;Wk; ,ypq;fkpy; KiwfSf;fpilapyhd

NtWghl;il tpgupAq;fs;.

 ,ioa tsu;g;G cl;gl jhtuq;fspd; ,aw;if> nraw;if kw;Wk; gjpaKiw

,dg;ngUf;f Kiwiaf; fhl;Ltjw;fhd vspa nraw;ghLfis Nkw;nfhs;s

khztUf;F topfhl;Lq;fs;.

 g+f;fpd;w jhtuq;fspd; ,ypq;f Kiw ,dg;ngUf;f mikg;G g+ vd tpsf;Fq;fs;.

 g+tpd; neLf;Fntl;L Kfj;ij tiue;J mjd; gFjpfis ,dq;fhz;gjw;fhd

vspa Ma;T$lr; nraw;ghl;il Nkw;nfhs;s khztu;fSf;F cjTq;fs;.

g+tpDila gFjpfspd; njhopy;fis tpgupg;gjw;F re;ju;g;gk; mspAq;fs;.
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 jhtuj;jpy; eilngWk; kfue;jr; Nru;f;if njhlu;ghf MuhaTk;> jhtu

kfue;j Nru;f;if gw;wpa nraw;wpl;lk; xd;iw Nkw;nfhs;sTk; topfhl;Lq;fs;.

(ntt;NtW kfue;jr; Nru;f;if KiwfisAk; mtw;iw Vw;gLj;Jk; fhuzpfis

Ak; jiyg;ghff; nfhs;sTk;.)

 g+f;fpd;w jhtuq;fspy; fUf;fl;ly; eilngWk; KiwiaAk;> tpj;Jf;fs;

cUthFk; KiwiaAk;> tpj;Jf;fs; kw;Wk; goq;fs; guk;gyilAk; Kiwfis

Ak; tpsf;Fq;fs;.

 tPbNah my;yJ Nfhl;Lg;glk;> glq;fs; vd;gtw;iwg; gad;gLj;jp kdpjdpy;

eilngWk; fUf;fl;ly;> cl;gjpj;jy; Mfpa mbg;gil epfo;Tfisg; gw;wpf;

fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 kdpjdpd; ,dg;ngUf;fj; njhopw;ghl;il tpgupg;gjw;F vz;zf;fUg; glj;ij

mikAq;fs;.

 nghUj;jkhd tupg;glq;fisg; gad;gLj;jp khjtplha;r; rf;fuj;ij tpgupAq;fs;/

khjtplha;r; rf;fjuj;jpd; KR;fpaj;Jtj;ij tpsf;Fq;fs;.

 gpd;tUk; vz;zf;fUit Kidg;ghf vLj;Jf;fhl;Lq;fs;. (Kidg;GWj;Jq;fs;)

 g+g;nga;jy;

 Jizg;ghy; ,ay;Gfs;

 khjtplha;r; rf;fuj;jpy; XNkhd;fspd; gq;fspg;G

 gpwg;G

 rpgpyp];> nfhNdupah, HIV-AIDS, N`u;gp]; Nghd;w ghypay; Neha;fs; njhlu;ghf

Muha;e;J mwpf;if rku;g;gpg;ghu;. mt;twpf;ifapy;>

 fhuzkhd mq;fp

 mwpFwp

 jLf;Fk; Kiw

vd;gd cs;slf;fg;gl Ntz;Lk;.

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 fUf;fl;ly; nrad;Kiw eilngWk; re;ju;g;gj;jpy; Fwpia mile;j kfue;j

kzp Kisj;J #iy te;jilAk; ghijia tupg;glq;fisg; gad;gLj;jp

tptupf;Fk;NghJ gpd;tUk; epajpfSf;F mikthf kjpg;gpLq;fs;.

 cz;ikj;jd;ik

 glj;jpd; mstpil tpfpjk;

 rupahd ngauply;

 jhtu tpyq;F ,dg;ngUf;fk; njhlu;ghf vOj;Jg; guPl;ir elhj;Jq;fs;.

 gpd;tUk; epajpfSf;F mika mwpf;ifia kjpg;gpLq;fs;.

 gy;NtW %yq;fspy; ,Ue;J ngwg;gl;l jfty;fspd; xUikg;ghL

 cz;ikj;jd;ik

 Kd;itg;gpd; njspTk; xOq;FKiwAk;
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Nju;r;rp 1

1.0 capu;r;#oy; njhFjpapd; cw;gj;jpia Nkk;gLj;Jtjw;F mq;fpfisAk; mtw;wpd;

capu;r; nrad;KiwfisAk; Njbawpthu;.

Nju;r;rp kl;lk; 1.6:

mq;fpfspd; njhlu;r;rpahd epyTiff;F  ,dg;ngUf;fk;  gq;fspg;Gr; nra;Ak; tpjj;ij
Muha;thu;.

ghlNtisfs;;: 11

fw;wy; NgWfs;:

 nghUj;jkhd cjhuzq;fisg; gad;gLj;jp ,ypq;f Kiw>  ,ypq;fkpy; Kiw

,dg;ngUf;fj;ij NtWgLj;jpf; fhl;Lthu;.

 jhtuq;fspy; gjpaKiw ,dg;ngUf;f Kiwiaf; fhl;Ltjw;fhd vspa nraw;

ghLfis Nkw;nfhs;thu;.

 ,ioa tsu;g;gpd; mbg;gilia tptupg;ghu;.

 jhtuq;fspy; eilngWk; ,ypq;f ,dg;ngUf;f Kiwia tptupg;ghu;.

 jhtu tsq;fspd; ePbj;J epiyngWk; ghtidia Vw;Wf; nfhs;thu;.

 fUf;fl;liyAk;> cl;gjpj;jy; nrad;KiwiaAk; tpsf;Fthu;.

 kdpj ,dg;ngUf;fj;jpd; khjtplha; rf;fuj;jpd; Kf;fpaj;Jtj;ij tptupg;ghu;.

 ghypay; uPjpahd Neha;fis tptupg;ghu;.

 jtwhd ghypay; elj;ijia jtpu;g;gjd; %yk; nghWg;Gkpf;f>  r%fj;jpy;

Vw;Wf; nfhs;sf;$ba gpui[ahf KbAk; vd Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 khztu;fspilNa fhzg;gLk; gpd;tUk; ,ay;Gfis mtjhdpj;J ml;ltizg;

gLj;Jk;gb topfhl;Lq;fs;.

ehf;if cUl;Ljy;> fhJr;Nrhiz ,ize;J fhzg;gLjy;> fd;dj;jpy; Fop

tpOjy;>Kd;new;wp> kapupd; jd;ik> Neupa ngUtpuy;

 ghuk;gupa ,ay;Gfshd Nkw;gb ,ay;Gfis tpgupg;gjw;F fye;Jiuahly;fis

Nkw;nfhs;Sq;fs;. (Njitg;gbd; fl;Gy rhjdq;fisg; gad;gLj;jTk;.)

 capu; cyfpd; ghuk;gupa ,ay;Gfs; njhlu;ghd jfty;fisg; ngwTk;

mwpf;ifg;gLj;jTk; topfhl;Lq;fs;.

 khztu;fs; fz;lwpe;j tplaq;fis Kd;itf;f topfhl;Lq;fs;.

 jiyKiwAupikf; Nfhyq;fis Muha;tjw;F kzpfisg; (beads) gad;gLj;jp
(my;yJ Vida nghUj;jkhd gjhu;j;jq;fis) gupNrhjidfis Nkw;nfhs;t

jw;Fk; khztu;fSf;F topfhl;Lq;fs;. nkd;lypd; gupNrhjid tpisTfis

gFg;gha;tjw;Fk; nkd;lypd; nraw;ghLfis tpgupg;gjw;Fk; fye;Jiuahly;

fis Nkw;nfhs;Sq;fs;.

 xU Nrhb  cws;  nghUspay;Gfisg; gad;gLj;jp guk;giu njhlu;ghd

nkd;lypd; nraw;ghLfis  tpgupAq;fs;.  (nel;il / Fl;ilj; jhtuk;>

tl;lkhd / RUq;fpa  tpj;Jf;fs;> kQ;rs; /  gr;ir tpj;Jf;fs;> gr;ir /
kQ;rs; tpj;Jiwfs; Nghd;wit.)

 tpQ;Qhd Kiwikapd; tpidj;jpwDldhd  gad;ghl;il (EZf;fkhd

mtjhdk;> jpUj;jkhd mwpf;ifg;gLj;jy;>  gupNrhjidapd;  tpisT

fspd; fzpjj;jpyhd gFg;gha;T)  cjhuzkhff;  nfhz;L  nkd;lypd;

gupNrhjidr; nrad;Kiwfisf; fye;JiuahLq;fs;.
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 ghuk;gupa ,ay;Gfis xU  guk;giuapy;  ,Ue;J  mLj;j guk;giuf;F
fhTtjw;F nghWg;ghd  fhuzp guk;giuayF vd tpgupAq;fs;.

 epw%u;j;jk;> ,ypq;f epw%u;j;jk;> jd;%u;j;jk;>  guk;giuayF  ntspf;fhl;ly;>
guk;giuayF ,izg;G Mfpa gjq;fis tpsf;Fq;fs;.

 r%fj;jpy; gutyhff; fhzg;gLk; <NkhgPypah> jyrPkpah> my;gpdprk; Nghd;w
guk;giuayFf; FiwghLfis tpgupAq;fs;.

 ,uj;j cwtpdupilNa Vw;gLk; jpUkzq;fisj; jtpu;f;f Ntz;bajd; Kf;fpaj;
Jtj;ij tpgupAq;fs;.

 ngw;Nwhu; xUtu; fhtpahfNth> NehahspahfNth cs;sNghJ vr;rq;fs;
rhjhuzkhdit / Nehahsp / Neha;f;fhtpahff; fhzg;gLtijf; fhl;Lq;fs;.

 xU Nrhb ,ay;Gfspd; mbg;gilahfg; Gdl; rJuk; xd;iw mikg;gjw;Fk;
vr;rq;fspd; Njhw;w mikg;igf; fhzTk; topfhl;Lq;fs;.

 gpd;tUk; Jiwfspy; guk;giuayF khw;wpaikg;G gw;wpa cjhuzq;fis
fz;lwpAkhW khztu;fisg; gzpAq;fs;.

(czT> ifj;njhopy;> kUj;Jtk;> tptrhak; Nghd;w Jiwfspy; ,Ue;J)

Kf;fpa vz;zf;fUf;fs;:

 epw%u;j;jk;

 guk;giuayF

 guk;giuayF ntspf;fhl;ly; (gene expression)
 guk;giuayF ,izg;G

 kdpj ghuk;gupak;

 ,ypq;f epu;zak;

 guk;giuayFf; FiwghLfs;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 ghuk;gupa ,ay;Gfis Kd;itf;Fk;NghJ khztu;fis kjpg;gpLq;fs;.
 jfty;fspd; nghUj;jg;ghL
 Kd;itf;Fk; jpwd;

 kzpg; gupNrhjidapy; <LgLk;NghJ kjpg;gpLq;fs;.
 KbTfisg; gFg;gha;jy;
 FOthf nraw;gLjy;
 Kd;itf;Fk; jpwd;

 jiyKiwAupik njhlu;ghd gpur;rpidfisj; jPu;f;Fk;NghJ kjpg;gpLq;fs;.
 Kbit gFg;gha;jy;
 jpUj;jk;

jutpUj;jp cs;sPLfs;:

 kzpfs; (100 nts;is>100 rptg;G xU FOTf;F)> Kfitfs; my;yJ
nghUj;jkhd nfhs;fyd;fs;> ghlg;Gj;jfk;> tiyg;gpd;dy; tsq;fs;>

nghUj;jkhd glq;fs; kw;Wk; rQ;rpiffs;.

Nkyjpf Njbaha;T:

 jyrPkpah gw;wpa jftiyf; fz;lwpf.

(,yq;ifapid rpwg;ghff; fUjp)

 guk;giuayF khw;wpaikj;jy; gw;wp rQ;rpif jahupj;jy;.
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Nju;r;rp 2

2.0 tho;f;if epiyia cau;j;jpf; nfhs;Sk;  Nehf;fpy;  rlg;nghUisAk; rlg;

nghUspd; ,ay;GfisAk; mtw;wpd; ,ilj;njhlu;GfisAk; EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.1:

rlg;nghUspd; fl;likg;G gw;wpa tpQ;Qhdf; fz;Lgpbg;Gfis Muha;thu;.

ghlNtisfs;;: 12

fw;wy; NgWfs;:

 mZf;fspd; Nfhs;fSf;Fupa khjpupia tpgupg;ghu;.

 rf;jp kl;lq;fspy; ,yj;jpud;fs; xOq;fike;Js;s Kiwf;F Vw;g ,yj;jpud;

epiyaikg;ig tpgupg;ghu;.

 Mtu;j;jd ml;ltizapYs;s Kjy; 20 %yfq;fspdJk; ,yj;jpud; epiyaikg;ig

vOJthu;.

 rf;jp kl;lq;fspy; ,yj;jpud;fs; fhzg;gLtijAk; xt;nthU rf;jp kl;lKk;

Fwpj;j mstpyhd ,yj;jpud;fisNa nfhz;bUf;f KbAk; vd;gijAk; Vw;Wf;

nfhs;thu;.

 ,yj;jpud; epiyaikg;Gf;F mikthf Kjy; 20 %yfq;fisAk; gad;gLj;jp

Mtu;j;jd ml;ltiz xd;iwf; fl;bnaOg;Gthu;.

 Mtu;j;jdk;> $l;lk; vd;Dk; gjq;fis tpgupg;ghu;.

 Mtu;j;jd ml;ltizapy;  %yfnkhd;wpDila   miktplj;jpw;Fk; mjd;

,yj;jpud; epiyaikg;Gf;Fk; ,ilapyhd njhlu;ig ntspg;gLj;Jthu;.

 rkjhdp vd;why; vd;d vd;gij tpgupg;ghu;.

 epakf; FwpaPLfisg; gad;gLj;jp %yfnkhd;wpd; rkjhdpfisf; Fwpg;gpLthu;.

 tYtsTfisg; gad;gLj;jp ,urhadr; #j;jpuq;fis vOJthu;.

 %yfq;fisg; gw;wpf; fw;gjw;F %yfq;fspd;  ghFghL  mtrpak; vd;gij

Vw;Wf; nfhs;thu;;.

 Kjyhk; madhf;fw;rf;jp vd;why; vd;d vd;gij tiuaWg;ghu;.

 %yfj;jpDila tYtsT vd;why; vd;d vd;gij tiutpyf;fzg;gLj;Jthu;.

 Mtu;j;jd ml;ltizapy;  cs;s  Kjy;  20  %yfq;fspdJk;  tYtsT

fis Mtu;j;jd ml;ltizapy; mtw;wpd; miktplj;ijf; nfhz;L ca;j;jwpthu;.

 Mtu;j;jd ml;ltizapy; Mtu;j;jdj;jpd;  topNaAk; $l;lj;jpd; topNaAk;

Kjyhk; madhf;fw;rf;jp,kpd;ndjph;j;jd;ik vd;gtw;wpy; Xh; Nfhyk; fhzg;

gLtij Vw;Wf; nfhs;thh;;.

 kpd;vjpu;j;jd;ik vd;why; vd;d vd;gij tpgupg;ghu;.

 Mtu;j;jdj;jpd;  topNaAk;>  $l;lj;jpd;  topNaAk; kpd;vjpu;j;jd;ik khw;w

kilAk; Nfhyj;ij tpsq;fpf; nfhs;thu;.

 cNyhfq;fs;> cNyhfg;Nghypfs;> my;YNyhfq;fs; vd;gtw;wpd; ,urhad> ngsjPf

,ay;Gfis> jug;gl;Ls;s cjhuzq;fisf; nfhz;L tpgupg;ghu;.

 ,uz;lhk;> %d;whk; Mtu;j;jdj;jpy;  cs;s  %yfq;fspd;  mkpy>  %y>

<upay;G xl;irl;Lf;fisf; Fwpg;gpLthu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 mZ> cgmZj; Jzpf;iffs; njhlu;ghd mwpit kPl;Lq;fs;.

 mZtpy;> cgmZj; Jzpf;ifapd; mikit khztu;fsplk; Nfl;lwpAq;fs;.



15

 #upaidr; #oTs;s Xl;by; Nfhs;fs; Roy;tij Qhgfg;gLj;Jq;fs;.

 mZtpd; cgmZj;Jzpf;ifapd; xOq;fikg;Gfis Qhapw;Wj; njhFjpapd;

xOq;fikg;Gld; xg;gpLq;fs;.

 mZtpd; Nfhs; khjpupiaf; fhl;Ljtjw;F rhjhuzkhff; fpilf;Fk; nghUs;

fisg; gad;gLj;jp khjpupnahd;iwr; nra;tjw;F topfhl;Lq;fs;.

 XL gw;wpa jfty;fis toq;fp xt;nthU Xl;bYk; ,Uf;fNtz;ba cau;

,yj;jpud;fspd; vz;zpf;ifia $Wq;fs;.

 mZ vz; 1-20 tiuAs;s xt;nthU %yfq;fspd; mZf;fspd; xOf;Ffspy;

,yj;jpud;fs; vt;thW guk;gpAs;sd vd tiuglk; %yk; fhl;Lq;fs;.

 mZvz; 1-20 tiuAs;s %yfq;fspDila ,yj;jpud; epiyaikg;ig

vOJtjw;F topfhl;Lq;fs;.

 mZvz; 1-20 tiuAs;s %yfq;fis ,Wjp xl;by; cs;s ,yj;jpud;fspd;

vz;zpf;if> XLfspd; vz;zpf;if vd;gtw;Wf;F mika tifg;gLj;Jq;fs;.

 Nlhy;w;wdpd; mZf;nfhs;ifia fye;Jiuahly; %yk; Qhgfg;gLj;Jq;fs;.

 Nlhy;w;wdpd; mZf; nfhs;ifapy; ,Ue;J tpyFk; rkjhdp njhlu;ghf

tpgupAq;fs;.

 epa+j;jpud;> GNuhj;jd;> ,yj;jpud; vz;zpf;ifapd; mbg;gilapy; gy;NtW

%yfq;fspd; rkjhdpfs; gw;wp tpsf;fj;ijg; ngw;Wf; nfhs;tjw;F re;ju;g;gk;

mspAq;fs;.

 epakf; FwpaPLfisg; gad;gLj;jp ntt;NtW %yfq;fspd; rkjhdpfis vOjpf;

fhl;Lq;fs;.

 $l;lk;> Mtu;j;jdk;> Mtu;j;jd ml;ltiz vd;gtw;iw mwpKfg;gLj;Jq;fs;.

 ,yj;jpud; epiyaikg;G> Mtu;j;jd ml;ltizapy; cs;s %yfq;fspd;

miktplk; vd;gtw;Wf;F ,ilapyhd njhlu;ig ,dq;fhz;gjw;F khztu;

fSf;F cjTq;fs;.

 %yfq;fspd; ghFghl;bd; Kf;fpaj;Jtj;ij tpsf;Fq;fs;.

 Kjyhk; madhf;fr;rf;jp> kpd;ndjpu;j;jd;ik Mfpa vz;zf;fUf;fis

tpsf;Fq;fs;.

 Mtu;j;d ml;ltizapy; Mtu;j;jdf; Nfhyj;jpw;F mika Kjyhk; madhf;fw;

rf;jpf;Fupa tiuG> kpd;ndjpu;j;jd;ikf;Fupa tiuG vd;gtw;iw tpsf;Fq;fs;.

 toq;fg;gl;l Mtu;j;jd ml;ltizapy; cs;s cNyhfq;fs;> my;YNyhfq;fs;>

cNyhfg;Nghypfs; vd;gtw;wpd; guk;giyf; fz;Lgpbf;f khztu;fis

mDkjpAq;fs;.

 khztu; FOf;fis Vw;gLj;jp mtu;fis Mtu;j;jd ml;ltiziag; ghtpj;J

Nrfupf;ff;$ba midj;J jfty;fisAk; Nrfupf;f cjTq;fs;.

 Nrfupj;j jfty;fisg; gad;gLj;jp rpwpa ifNaL xd;iw mikg;gjw;F

khztu;fSf;F cjTq;fs;.

 ghlj;jpl;lj;jpw;F mika toq;fg;gl;l %yfq;fis cNyhfq;fs;> my;Y

Nyhfq;fs;> cNyhfg;Nghypfs; vd tifg;gLj;jp mtw;wpd; ,urhad> ngsjPf

,ay;Gfis tpgupAq;fs;.

 %d;whk;  Mtu;j;jd %yfq;fspd; xl;irl;bd; mkpy> %y> <upay;Gj;

jd;ikfis tpgupAq;fs;.

 cNyhfk; my;yJ my;YNyhfk; my;yJ cNyhfg;Nghyp vd;gtw;wpw;Fupa

xt;nthU %yfk; gw;wpAk; ngwf;$ba jfty;fis Nrfupg;gjw;F topfhl;Lq;fs;.

%yfq;fs; njhlu;ghf Rtu;g;gj;jpupifnahd;iw mikf;f topg;gLj;Jq;fs;.

 RUf;fkhfj; jfty;fis fhl;rpg;gLj;Jtjw;F xt;nthU khztDf;Fk;

re;ju;g;gk; toq;Fq;fs;. tFg;giwapy; Rtu;g;gj;jpupifg; ghlnkhd;iw

elhj;Jq;fs;.

 tYtsT njhlu;ghd vz;zf;fUit mwpKfg;gLj;Jq;fs;.
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 mad;$l;lk; kw;Wk; vspa mad;fspd; tYtsTfisf; fz;lwptjw;F jfty;

ml;ltizia toq;Fq;fs;.

 nghUj;jkhd fw;gpj;jy; cgfuzq;fspd; cjtpAld; vspa Nru;itfspD}lhf

,urhadr; #j;jpuq;fis vOJtjw;F tYtsit vt;thW gad;gLj;JtJ

vdf; fhl;Lq;fs;.

 nghUj;jkhd Kiwfisg; gad;gLj;jp %yfq;fs;> mad;fs;> mad;

$l;lq;fspd; tYtsTfspy; ,Ue;J ,urhadr; #j;jpuj;ij mikg;gijf;

fhl;l khztu; FOtpw;F cjTq;fs;.

Kf;fpa vz;zf;fUf;fs;:

 ,yj;jpud; epiyaikg;G

 rkjhdpfs;

 Mtu;j;jd ml;ltiz> $l;lk; kw;Wk; Mtu;j;jdk;

 tYtsT

 madhf;fw; rf;jp

 kpd;ndjpu;j;jd;ik

 cNyhfk;> my;YNyhfk;> cNyhfg;Nghyp

 mkpyk;> fhuk;> <upay;Gs;s jd;ik

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gpd;tUk; epajpfis mbg;gilahff; nfhz;L FOr; nraw;ghLfspd; NghJ

kjpg;gpLq;fs;.

 Nrfupf;fg;gl;l jfty;fspd; msT

 Gj;jfj;jpy; Kd;itf;fg;gl;Ls;s jfty;

 FOr; nraw;ghLfspd;NghJ khztu;fspd; gq;fspg;G

 xt;nthU khztdpdJk; Rtnuhl;bfs;> Kd;itg;G vd;gtw;iw gpd;tUk;

epajpfSf;F mika kjpg;gpLq;fs;.

 Nrfupf;fg;gl;l jfty;fspd; msT

 Rtnuhl;bapy; cs;s jfty;fis Kd;itj;jy;

 ntspf;fhl;lg;gl;l jfty;fs; gw;wpa fpufpg;G

 gpd;tUk; epajp;fSf;F mika FOr; nraw;ghLfspd;NghJ khztu;fis

kjpg;gpLq;fs;.

 Mf;fk;

 Fiwe;j nrytpyhd nghUs;fs; kw;Wk; nghUj;jkhd nghUs;fspd;

gad;ghL

 Kd;itf;fg;gl;l tplaq;fspd; njspTk; cz;ikj;jd;ikAk;

 FOr; nraw;ghl;by; mq;fj;jtu;fspd; gq;fspg;G

jutpUj;jp cs;sPLfs;:

 ghlj;jpl;lj;jpy; toq;fg;gl;Ls;s cNyhfq;fs;> cNyhfg;Nghypfs;>

my;YNyhfq;fs; vd;gtw;wpw;fhd khjpupfs;

 g+uzkhd etPd Mtu;j;jd ml;ltiz

 fk;gp

 ntt;NtW msT epwk; nfhz;l kzpfs;

 nw[pNghk;

 Ngid
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Nju;r;rp 2

2.0 tho;f;if epiyia cau;j;jpf; nfhs;Sk;  Nehf;fpy;  rlg;nghUisAk; rlg;

nghUspd; ,ay;GfisAk; mtw;wpd; ,ilj;njhlu;GfisAk; EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.2:

Nru;itfisAk; %yfq;fisAk; mstwptjw;F %iyg; gad;gLj;Jthu;.

ghlNtisfs;;: 12

fw;wy; NgWfs;:

 mZj;jpzptyF vd;why; vd;d vd;gij tiutpyf;fzg;gLj;Jthu;.

 rhu;mZj;jpzpit tiutpyf;fzg;gLj;Jthu;.

 jug;gl;l mZnthd;wpd; rhu;mZj;jpzpitf; fzpg;ghu;.

 rhu;%yf;$w;Wj;jpzpT vd;why; vd;d vd;gij tiutpyf;fzg;gLj;Jthu;.

 jug;gl;l %yf;$w;wpd;  rhu;%yf;$w;Wj; jpzpitf; fzpg;ghu;.

 %yfq;fspd; rhu;mZj;jpzpitg; gad;gLj;jp Nru;itfspd; rhu;%yf;$w;Wj;

jpzpitg; ngWthu;.

 mtfhjNuh khwpypia tiutpyf;fzg;gLj;Jthu;.

 %ypid tiutpyf;fzg;gLj;Jthu;.

 gjhu;j;jj;jpd; msT> %yu;jpzpT> jpzpT vd;gtw;wpw;fpilNa cs;s njhlu;ig

mbg;gilahff; nfhz;L fzpg;Gfis Nkw;nfhs;thu;.

 gjhu;j;jq;fspd; msit msg;gjw;Fupa myF %y; vd tptupg;ghu;.

 %yu;jpzpT myiff; nfhz;L cs;sNghJk; rhu;mZj;jpzpT> rhu;%yf;$w;Wj;

jpzpT  vd;git myiff; nfhz;bUg;gjpy;iy vd;gij Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 gy;NtW gjhu;j;jq;fspd; jpzpit msg;gjw;F gad;gLj;jg;gLk; myFfs;

njhlu;ghf fye;Jiuahly;fis Nkw;nfhs;Sq;fs;. (c+k;: ngupafy;> nrq;fy;>
Njf;fuz;b epuk;gpa rPdp> khj;jpiufs;> %yf;$W> mZ)

 jpzpTfis msf;Fk; kpfr;rpwpa myfhd ml;Nrh fpuhk; (1ag = 10-18g) MdJ

kpfr; rpwpa Jzpf;ifahd %yf;$W> mZ vd;gtw;wpid msg;gjw;F kpfg;

ngupa myfhFk; vd;gij tpsf;Fq;fs;.

 kpfr; rpwpa Jzpf;iffspd; jpzpitf; $Wtjw;F gad;gLj;jg;gLk; jpzptpd;

myfhf mZj;jpzpT myif mwpKfg;gLj;Jq;fs;.

 12 C  jpzptpd; 
1

12
 MdJ mZj;jpzpT myF vd tiutpyf;fzg;gLj;j

KbAk; vdf; $Wq;fs;.

 gy rkjhdp %yfq;fspd; rhu;ghf> ruhrup rhu; mZj;jpzpT vt;thW fzpf;fg;

gLfpd;wJ vd tpsf;Fq;fs;. (cjhuzkhf Cl I vLf;fTk;.)

 12 C  mZj;jpzptpd; 
1

12
 gq;F %yfnkhd;wpd; ruhrup mZj;jpzptpd;

tpfpjkhf (A  my;yJ RAM) rhu;mZj;jpzpit tiutpyf;fg;gLj;j KbAk;

vdf; $Wq;fs;.



18

 toq;fg;gl;l 12 C  fhgd; mZtpd; jpzpitAk;> mZf;fspd; jpzpitAk;

gad;gLj;jp rpy %yfq;fspd; jpzpitf; fzpf;f topg;gLj;Jq;fs;.

 12 C  fhgd; mZnthd;wpd; jpzptpd; 
1

12
  ,w;Fk; Fwpj;j Nru;itapd;

%yf;$w;W jpzptpdJk; tpfpjkhf rhu;%yf;$w;Wj; jpzpit tiutpyf;fzg;

gLj;Jq;fs;.

 ml;ltizapy; jug;gl;Ls;s mZj;jpzptpd; ngWkhdj;ijg; gad;gLj;jp

%yf;$w;Wj;jpzpitf; fhz;gjw;F nraw;ghL  xd;iw Nkw;nfhs;Sq;fs;.

 rhu;mZj;jpzpitg; gad;gLj;jp toq;fg;gl;l Nru;itfspd; rhu;%yf;$w;Wj;

jpzpitf; fzpg;gjw;F khztu;fSf;F cjTq;fs;.

 12 C  fhgdpd; 0.012 kg  gjhu;j;jj;jpy; fhzg;gLk; mZf;fspd; vz;zpf;ifia

%y; vd tiutpyf;fzg;gLj;Jq;fs;.  gupNrhjid uPjpahd  KbTfspd;gb

1 %y; gjhu;j;jj;jpy; ( 12 C ) mlq;fpAs;s mZf;fspd; vz;zpf;if 236.023  10´
vd tpsf;Fq;fs;.

 xU %y; gjhu;j;jk; njhlu;ghd khwpyp mtfhjNuh khwpyp vdg;gLk;.
23 1(  = 6.022  10  )L mol-´

 tpj;Jf;fs; my;yJ ntt;NtW mstpyhd rk vz;zpf;ifapyhd nghUs;fspd;

jpzpT khWgLk; vd;gijf; fhl;Lq;fs;.

 khwh vz;zpf;if nfhz;l ntt;NtW gjhu;j;jq;fspd; %yf;$Wfis

epWj;jNghJ khWgl;l jpzpTfis nfhz;bUf;Fk; vd ep&gpAq;fs;.

 xU %ypy; gjhu;j;jj;jpy; cs;s Jzpf;iffspd; jpzpT %yu; jpzpT vd

tpgupAq;fs;.

 ,jw;fhd cjhuzq;fis khztu;fSld; ,ize;J jpl;lkpLq;fs;.

 fpuhkpy; jug;gl;l %yfq;fs; / Nru;itfspy; cs;s mZf;fs; /  %yf;$Wfspd;

vz;zpf;ifiaf; fzpf;f khztu;fis topg;gLj;Jq;fs;.

 jug;gl;l %y; vz;zpf;ifapy; cs;s mZf;fs; /  %yf;$Wfspd;

vz;zpf;ifiaf; fzpf;f khztu;fis topg;gLj;Jq;fs;.

 jug;gl;l %yfq;fs; / Nru;itapd; jpzptpy; cs;s %y; vz;zpf;ifiaf;

fzpf;f khztu;fis topg;gLj;Jq;fs;.

 jug;gl;l %y; vz;zpf;ifapy; cs;s jpzpTfis fzpf;f khztu;fis

topg;gLj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs;:
 mZj;jpzpT myF (a mu)
 rhu; mZj;jpzpT (A)
 rhu; %yf;$w;Wj;jpzpT (M)
 mtfhjNuh khwpyp (L)
 %y; (mol)
 %yu;jpzpT

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:
 cjhuzq;fshf ghlg;Gj;jfj;jpy; toq;fg;gLk; gapw;rpfisr; nra;Ak;NghJ

kjpg;gplTk;.

jutpUj;jp cs;sPLfs;:

 ghlg;Gj;jfk;

 ntt;NtW jpzpT nfhz;l tpj;Jf;fs;
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Nju;r;rp 2

2.0 tho;f;if epiyia cau;j;jpf; nfhs;Sk;  Nehf;fpy;  rlg;nghUisAk; rlg;

nghUspd; ,ay;GfisAk; mtw;wpd; ,ilj;njhlu;GfisAk; EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.3:

Nru;itfspd; ,ay;Gfis mtw;wpy; cs;s gpizg;GfSld; njhlu;GgLj;Jthu;.

ghlNtisfs;;: 10

fw;wy; NgWfs;:

 ,urhadg; gpizg;Gfs; cUthtjpy; ,yj;jpud;fs; gq;F nfhs;fpd;wd vd;gijf;

$Wthu;.

 mZthdJ ,yj;jpuid ,og;gjd; %yk; fw;wad;fisAk;> ,yj;jpud;fisg;

ngw;Wf; nfhs;tjd; %yk; mdad;fisAk; cUthf;Fk; vd;gij tptupg;ghu;.

 ,yj;jpud; epiyaikg;gpd; mbg;gilapy; mZnthd;wpypUe;J Njhd;Wk; mad;

fspd;  Vw;wj;jpd;  msitj; jPu;khdpg;ghu;.

 mad; gpizg;gpd; NghJ ,yj;jpud; khw;wk; epfo;fpd;wJ vd;gijf; $Wthu;.

 Fw;Wg;Gs;sp> Gs;sb tiuglk; %yk; mad;gpizg;G Njhd;Wtij tptupg;ghu;.

 fw;wad;> mdad;fSf;fpilapy; typikahd epiy kpd;ftu;r;rp fhuzkhf

mad;gpizg;G Njhd;wpAs;sij Vw;Wf; nfhs;thu;.

 ,yj;jpud; Nrhbfs; mZf;fSf;fpilapy;  gq;fplg;gLtjd;  %yk; gq;fPl;L

tYg;gpizg;G Njhd;Wfpd;wd vd;gij tptupg;ghu;.

 Fw;Wg;Gs;sp> Gs;sb tiuglj;ijg; gad;gLj;jp vspa gq;fPl;L tYg;gpizg;Gr;

Nru;itfSf;Fupa Y}ap mikg;ig tiue;J fhl;Lthu;.

 mad;> gq;fPl;L tYg;gpizg;G Nru;itfspd; khjpupfis mikg;ghu;.

 ,uz;L mZf;fSf;fpilNa fhzg;gLk; kpdvjpu;j;jd;ik NtWghL fhuzkhf

gpizg;Gfspy; Kidthf;fk; Njhd;Wtij tptupg;ghu;.

 ePu; %yf;$wpd; Kidthf;fk; fhuzkhf ePupy; %yf;$w;wpilg; gpizg;Gfs;

cUthfpd;wd vdf; $Wthu;.

 mad;> gq;fPl;L tYg;gpizg;Gr;  Nru;itfspd;  ngsjPf>  ,ay;igf; fhl;L

tjw;F vspa gupNrhjid xd;iw elhj;Jthu;.

 ,urhad gpizg;Gfis Vw;gLj;Jk; %yfq;fs; cWjpepiyia milfpd;wd

vd Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 XuZthA> %yf;$WfSf;F cjhuzq;fis Kd;itf;Fk;gb khztu;fsplk;

tpdTq;fs;.

 ,yj;jpud; epiyaikg;ig gad;gLj;jp XuZ thAf;fspd; cWjpj;jd;ikia

tpgupAq;fs;. mj;Jld; gpizg;Gfs; Vd; cUthfpd;wd vdf; fye;Jiu

ahLq;fs;.

 ,yj;jpud;> GNuhj;jd; vd;gtw;Wf;F ntt;NtW epwk; nfhz;l kzpfisg;

gad;gLj;jp fw;wad;> mdad; Njhd;Wk; Kiwiaf; fye;Jiuahb> mad;

cUthf;fj;jpd;NghJ Njhd;Wk; Vw;wq;fis Cfpj;Jf; $Wq;fs;.

 ,urhadg; gpizg;G cUthf;fj;jpy; ,yj;jpudpd; gq;fspg;ig tpsf;fpf;

fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 ntt;NtW epw kzpfisg; gad;gLj;jp mad; gpizg;G cUthFk; tpjj;ij

tpgupg;gjw;F topfhl;Lq;fs;.
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 mad; gpizg;igf; fhl;Ltjw;F tiuglj;ij tiutjw;F cjTq;fs;.

 mad; gpizg;GfSf;fhd cjhuzq;fis Kd;itAq;fs;.

 FOf;fshfg; gpupe;J mad;gpizg;G> gq;fPl;L tYg;gpizg;Gr; Nru;itfspd;

khjpupfis mikg;gjw;Fj; Njitahd gjhu;j;jq;fis toq;fp khjpupfis

mikf;f cjTq;fs;.

 gpizg;Gr;Nrhb ,yj;jpud;fspd;  xU mZit Nehf;fpa ftu;r;rpapd; fhuzkhf

mZf;fspy; kpd;ndjpu;j;jd;ik Njhd;Wfpd;wJ vd;gij mwpKfg;gLj;Jq;fs;.

 gpizg;G xj;j mZf;fSf;fpilapy; Vw;gl;bUf;Fk;NghJ mq;F kpd;ndjpu;j;

jd;ik fhzg;gLtjpy;iy vd tpsf;Fq;fs;.

 tiuglj;ijg; gad;gLj;jp kpd;ndjpu;j;jd;ik tpj;jpahrj;jpd; mbg;gilapy;

gq;fPl;L tYg; gpizg;gpy; Vw;gLk; KidTj;jd;ikia tptupj;jy;.

ePupy; cs;s gpizg;gpd; ,ay;igAk; (KidTj;jd;ik) ePu; %yf;$WfSf;

fpilapy; fhzg;gLk; gpizg;igAk; tpgupAq;fs;.

 gq;fPl;L tYg;gpizg;Gfs;> mad; gpizg;Gfs; vd;gtw;wpd; ngsjPf ,ay;igf;

fhl;Ltjw;F vspa nraw;ghLfisr; nra;J fhl;Lq;fs;.

 mad;> gq;fPl;L tYg; gpizg;Gr; Nru;itfspd; ngsjPf ,ay;Gfisg;

gl;bay;gLj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs;:
 fw;wad;

 md;dad;

 mad; gpizg;G

 gq;fPl;L tYg;gpizg;G

 kpd;ndjpu;j;jd;ik

 KidTj;jd;ik

 %yf;$w;wpil tpirfs;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:
 mad;> gq;fPl;LtYg; gpizg;Gr; Nru;itfspd; khjpupfis FOf;fshf

mikf;Fk; NghJ gpd;tUk; epajpfSf;F mikthf khztu;fis kjpg;gpLq;fs;.

 mikg;ig mikj;jy;

 fl;likg;ig tpgupj;jy;

 mikg;gpd; ek;gfj;jd;ik

 gjhu;j;jq;fisg; gq;fpl;Lf; nfhs;Sjy;

 gpd;tUk; epajpfspy; mbg;gilapy; FOf;fshf <LgLk;NghJ kjpg;gpLq;fs;.

 xOq;fikg;G

 mtjhdpg;Gk; mwpf;ifg;gLj;jYk;

 mtjhdpg;gpd; mbg;gilapy; KbT

 xj;Jiog;Gld; nraw;gLjy;

jutpUj;jp cs;sPLfs;:
 ntt;NtW epwkzpfs;

 Kfitfs;

 njhLf;Fk; fk;gp

 kpd;Fkpo;

 Nrhbak; FNshiul;L

 rPdp

 gw;wup / cyu;kpd;fyq;fs;

 Ma;T$l mZkhjpup
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Nju;r;rp 2

2.0 tho;f;if epiyia cau;j;jpf; nfhs;Sk;  Nehf;fpy;  rlg;nghUisAk; rlg;

nghUspd; ,ay;GfisAk; mtw;wpd; ,ilj;njhlu;GfisAk; EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.4:

tho;f;iff;F mtrpakhd Njitfis eptu;j;jpg;gjw;F ,urhad khw;wq;fisg;

gad;gLj;Jthu;.

ghlNtisfs;;: 13

fw;wy; NgWfs;:

 ngsjPf khw;wq;fspypUe;J ,urhad khw;wq;fis NtWgLj;Jthu;.

 ntt;NtW ,urhadj;jhf;f tiffis nra;J fhl;Ltjw;F vspa gupNrhjid

fis elhj;Jthu;.

 cjhuzq;fSld; vspa jhf;f tiffisf; $Wthu;.

 toq;fg;gl;l ,urhadj; jhf;fq;fis cupa jhf;f tiffspd; fPo; mlf;Fthu;.

 rkg;gLj;jg;gl;l ,urhadr; rkd;ghLfis vOJthu;.

 ,urhadf; FwpaPLfs;> #j;jpuq;fs;> rkd;ghLfs; vd;git njhlu;ghlYf;F

mtrpakhdit vd Vw;Wf; nfhs;thu;.

 cNyhfq;fs; tsp> ePu;> Ijhd mkpyq;fSld; fhl;Lk; jhf;fq;fis vspa

nraw;ghLfs; %yk; fhl;Lthu;.

 cNyhfq;fs;  tsp>  ePu;>  Ijhd mkpyq;fSld; eilngWk;  jhf;fq;fis

xg;gpLthu;.

 jhf;Fjpwid mbg;gilahff; nfhz;L njhopw;ghl;Lj; njhlu; mikf;fg;gl;lJ

vdf; $Wthu;.

 jug;gl;l cNyhfq;fspw;F njhopw;ghl;Lj; njhliuf; fl;bnaOg;Gthu;.

 ,lg;ngau;r;rpj; jhf;fj;jpd; mbg;gilapy; cNyhfq;fspd; miktplj;ijj;

njhopw;ghl;Lj;njhlupy; jPu;khdpg;ghu;.

 njhopw;ghl;Lj;njhlupd; gad;fisf; $Wthu;.

 njhopw;ghl;Lj;njhlupy;  cs;s  cNyhfq;fspd;  miktplj;Jf;F VJthf

gpupj;njLg;G Kiwfis tptupg;ghu;.

 jho;j;jy; Kiwapd; %yk; ,Uk;G gpupj;njLf;fg;gLk; Kiwapid tpsf;Fthu;.

 Vkw;iww;wpypUe;J ,Uk;G  gpupj;njLf;Fk;NghJ  eilngWk; jhf;fq;fis

vOJthu;.

 njhopw;ghl;Lj;njhlupy; nghd;  mike;Js;s  ,lj;Jf;F  mikthf mjd;

gpupj;njLg;G Kiwia tptupg;ghu;.

 njhopw;ghl;Lj;njhlupy; cNyhfk; mike;Js;s ,lj;Jf;F mikag; nghUj;j

khd  gpupj;njLg;G Kiwia Kd;nkhopthu;.

 Ijurd;> fhgdPnuhl;irl;L> xl;rprd;  khjpupfis  Nrfupj;Jf; nfhs;tjw;F

nghUj;jkhd ,urhadj; jhf;fq;fis Kd;nkhopthu;.

 nghUj;jkhd cgfuzj; njhFjpfisf; nfhz;L Ijurd;> xl;rprd;> fhgdPnuhl;

irl;L thAf;fisj; jahupj;Jf; nfhs;thu;.

 xl;rprd;> Ijurd;>  fhgdPnuhl;irl;L  thAf;fspd;  ngsjpf ,ay;Gfisf;

Fwpg;gpLthu;.
 vspikahd gupNrhjidr; nraw;ghLfs; %yk; xl;rprd;> fhgdPnuhl;irl;L>

Ijurd;  thAf;fis ,dq;fhz;ghu;.

 Ijurd;> xl;rprd;> fhgdPnuhl;irl;L thAf;fspd; gad;fis gl;bay;gLj;Jthu;.
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ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:
 rpy ,urhad kw;Wk; ngsjPf khw;wq;fis nra;Jfhl;Lq;fs;. gpd;tUk;

vz;zf;fUf;fs; ntspg;gLk; tifapy; fye;Jiuahliy Nkw;nfhs;Sq;fs;.

(1) ,urhad khw;wq;fs;

(2) ,urhad kw;Wk; ngsjPf khw;wq;fSf;fpilapyhd NtWghL

(3) ,urhad khw;wk; eilngw;wjw;fhd rhd;Wfs;

 ehd;F tifahd jhf;f tiffis fhl;Ltjw;fhd gpd;tUk; Ma;T$l

gupNrhjidfis Nkw;nfhs;Sq;fs;.

(1) Mg ,dJ O
2
  cld; eilngWk; jhf;fk;

(2) Fe  ,dJ S  cld; eilngWk; jhf;fk;

(3) KMnO
4 
 cila ntg;gg;gpupif

(4) KClO
3   
my;yJ KNO

3 
 cila ntg;gg;gpupifj; jhf;fk;

(5) Zn  ,dJ CuSO
4  
cld; eilngWk; jhf;fk;

(6) Mg  ,dJ Ijhd HCl  cld; eilngWk; jhf;fk;

(7) BaCl
2 
cld; Na

2
SO

4  
,w;F eilngWk; jhf;fk;

(8) NaOH  cld; FeSO
4 
 ,w;F eilngWk; jhf;fk;

 gpd;tUk; re;ju;g;gq;fspy; mtjhdq;fisg; ngw;W mwpf;ifg;gLj;Jq;fs;.

 jhf;fpfspd; ,ay;G

 jhf;fj;jpd;NghJ ngwg;gLk; mtjhdk;

 tpisnghUspd; ,ay;G

 Nkw;gb ,urhadj; jhf;fq;fSf;fhd nrhw; rkd;ghLfis vOjp> gpd; ,urhadr;

rkd;ghLfis rupahf vOJtjw;F khztu;fSf;F topfhl;Lq;fs;.

 mtjhdj;jpd; mbg;gilapy; Nkw;$wpa ,urhadj; jhf;fq;fis Nru;f;ifj;

jhf;fk;> gpupifj;jhf;fk;> xw;iw ,lg;ngau;r;rpj; jhf;fk;> ,ul;il ,lg;ngau;r;rpj;

jhf;fk; vd tifg;gLj;Jq;fs;. mtw;wpidg; nghJthd rkd;ghLfs; %yk;

fhl;Lq;fs;.

 ,urhadj; jhf;fr; rkd;ghl;il vt;thW rkg;gLj;JtJ vd tpgupAq;fs;.

 rkg;gLj;jg;gl;l ,urhadr; rkd;ghl;by; ,Ue;J ngwf;$ba jfty; gw;wp

fye;JiuahLq;fs;. ,urhadf; FwpaPLfs;> #j;jpuq;fs;> rkg;gLj;jpa

rkd;ghLfs; vd;gtw;wpd; Kf;fpaj;Jtq;fis Vw;Wf; nfhs;s topg;gLj;Jq;fs;.

 khztu;fis Ie;J FOf;fshfg; gpupj;J Ie;J ,urhadj; jhf;fq;fspd;

nrhw; rkd;ghl;il xt;nthU FOTk; vOJq;fs;.

 gpd; xt;nthU FOTk;>

 mtw;Wf;fhd ,urhadj; jhf;fq;fis vOJjy;

 Nkw;ghu;it Kiwapidg; gad;gLj;jp rkd;ghl;il rkg;gLj;jy;

 ,urhadj; jhf;fj;jpw;F mika tifg;gLj;jy;
vd;gtw;iw Nkw;nfhz;L mtu;fspd; Njly;fis Kd;itg;gjw;F re;ju;g;gk;

toq;fp mtw;iwj; jpUj;jp NkYk; tsg;gLj;Jq;fs;.

 gpd;tUk; cNyhfq;fis tspf;Fj; jpwe;J itf;Fk;NghJ Neuj;Jld; Vw;gLk;

khw;wq;fis mtjhdpg;gjw;F khztu;fSf;F topfhl;Lq;fs;.

(i) Gjpjhf ntl;lg;gl;l Nrhbaj;Jz;L

(ii) J}a;ikahf;fg;gl;l 2 cm  ePskhd kf;dPrpa ehlh
 ,uz;L cNyhfq;fspdJk; ,urhadj; jhf;fq;fis xg;gpLq;fs;. gy;NtW

cNyhfq;fspdJk; ntt;NtW jhf;fq;fis ,dq;fhz;gjw;F mDkjpAq;fs;.
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 jug;gl;l cNyhfq;fspd; jhf;Fjpwid mwpa gpd;tUtdtw;Wld; Ma;T$lj;jpy;

jdpj;jdpahf jhf;fkilatpl;L mtjhdq;fisg; ngw;Wf; nfhs;Sq;fs;.

(1) tsp

(2) #lhd ePu;> Fspuhd ePu;

(3) Ijhd mkpyk;

cNyhfq;fs;: Na, Mg, Al, Zn, Fe, Cu
mtjhdk;: (Na vg;NghJk; jtpu;f;fg;gl Ntz;Lk;.)

 mtjhdq;fspd; mbg;gilapy; NkNy jug;gl;l cNyhfq;fspd; jhf;Fjpwid

xg;gpLq;fs;.

 jhf;Fjpwdpd; mbg;gilapy; cNyhfq;fis ,wq;F tupirg;gLj;Jtjw;F

topfhl;Lq;fs;.

 jhf;Fjpwdpd; mbg;gilapy; ,wq;Ftupirg;gLj;jp> jug;gl;l tupirj;njhliu

fye;JiuahLq;fs;.

 jhf;fj;njhliu mwpKfg;gLj;Jq;fs;. khztu;fs; fz;Lgpbj;j tplaq;fSld;

,J xj;Jg; Nghfpd;wjh vd> guprPypAq;fs;.

 gpd;tUtdtw;wpd; ,lg;ngau;r;rp jhf;fj;ijf; fhl;Ltjw;F Ma;T$lr; nraw;ghL

fspy; <LgLq;fs;.

(1) Fe  cld; CuSO
4

(2) Cu  cld; FeSO
4

 jhf;fj; njhlupy; cNyhfq;fspd; miktplj;jpd; mbg;gilapy; cNyhfq;fisg;

gpupj;njLf;Fk; Kiwfisf; Fwpg;gpLq;fs;.

(1) cUfpa Nru;itfis kpd;gFj;jy;

(2) cNyhfj;jhJf;fisj; jho;j;Jjy;

(3) ngsjPf Kiwfisg; gad;gLj;jp cNyhfq;fis mtw;wpd; khRf;fspy;

,Ue;J gpupj;njLj;jy;

 gpd;tUk; jiyg;gpy; ,Uk;G gpupj;njLg;G gw;wpf; fye;Jiuahly; xd;iw

Nkw;nfhs;Sq;fs;.

(1) %yg;nghUs;

(2) nrad;Kiw

(3) Vkw;iuw;wpy; ,Ue;J ,Uk;G gpupj;njLj;jYld;  njhlu;ghd jhf;fq;fs;

 nghd; gpupj;njLg;gpy; ngsjPfg; gpupj;njLg;G El;gq;fs; gad;gLj;jg;gLk;

Kiwia ntspg;gLj;Jq;fs;.

 gpd;tUk; thAf;fs; jahupf;fg;gLk; KiwfisAk; mjd; ,ay;GfisAk;

,dq;fhz;gjw;F khztu;fSf;F topfhl;Lq;fs;. mt;thAf;fis ,dq;fhz;g

jw;fhd vspa nraw;ghLfspy; <LgLq;fs;.

(1)  O
2

(2)  CO
2

(3)  
 
H

2

 mtjhdpg;Gfis mwpf;ifg;gLj;jTk; mtu;fspd; fz;lha;Tfis Kd;itf;fTk;

topfhl;Lq;fs;.

 ,t;thAf;fspd; gad;ghl;il gw;wp fye;Jiuahb gl;bay; xd;iwj; jahu;

nra;a topg;gLj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs;:
 ngsjPf khw;wk;
 ,urhad khw;wk;
 rkg;gLj;jg;gl;l ,urhadr; rkd;ghL
 jhf;fj;njhlu;
 cNyhfg; gpupj;njLg;G
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 Nru;f;ifj; jhf;fk;

 gpupifj; jhf;fk;

 xw;iw ,lg;ngau;r;rpj; jhf;fk;

 ,ul;il ,lg;ngau;r;rpj; jhf;fk;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 khztu;fs; Kd;itf;Fk;NghJ gpd;tUk; epajpfSf;F mika khztu;fis

kjpg;gpLq;fs;.

 mtjhdpg;Gfis mwpf;ifg;gLj;jy;

 jfty;fspd;  cz;ikj;jd;ik

 jfty;fspd; KOik

 Kd;itf;Fk; jpwd;

 rkg;gLj;jg;gl;l ,urhadr; rkd;ghLfis Kd;itf;Fk;nghOJ gpd;tUk;

epajpfSf;F mika khztu;fis kjpg;gpLq;fs;.

 ,urhadj; jhf;fq;fisr; rupahf vOJjy;

 ,urhadr; rkd;ghl;il rkg;gLj;jy;

 mitfis tifg;gLj;jy;

 Ma;T$lj;jpy; thAf;fisj; jahupf;Fk; nraw;ghl;by; <LgLk;NghJ gpd;tUk;

epajpfSf;F mika khztu;fis kjpg;gpLq;fs;.

 toq;fg;gl;l mwpTWj;jy;fis gpd;gw;Wjy;

 cgfuzq;fis xOq;fikj;jy;

 mtjhdpg;Gj; jpwd;

 Kd;itf;Fk; jpwd;

 ifahSk; jpwd;

 capu;g;ghd gq;Fgw;wy;

jutpUj;jp cs;sPLfs;:

 Mg

 S

 Fe

 KMnO
4

 KNO
3 
/ KClO

3

 Zn

 CuSO
4

 HCl

 BaCl
2

 Na
2
SO

4

 FeSO
4

 NaOH

 Na

 Al

 Cu
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Nju;r;rp 2

2.0 tho;f;if epiyia cau;j;jpf; nfhs;Sk;  Nehf;fpy;  rlg;nghUisAk; rlg;

nghUspd; ,ay;GfisAk; mtw;wpd; ,ilj;njhlu;GfisAk; EZfp Muha;thu;.

Nju;r;rp kl;lk; 2.5:

md;whl tho;f;ifapy; jhf;ftPjj;ijf; fl;Lg;gLj;Jtjw;Fj; Njitahd eltbf;iffis

Nkw;nfhs;thu;.

ghlNtisfs;;: 05

fw;wy; NgWfs;:

 nkJthd> eLj;jukhd kw;Wk; tpiuthd jhf;fq;fspw;fhd cjhuzq;fisj;

jUthu;.

 jhf;ftPjj;ijg; ghjpf;Fk; fhuzpfisf; fhl;Ltjw;fhd vspa nraw;ghLfisr;

nra;thu;

 nkJthf eilngWk; ,urhadj; jhf;fq;fSf;fhd cjhuzq;fis

Kd;itf;Fk;gb Nfl;lwpthu;.

 ~jhf;ftPjk;| vd;w gjj;jpid tiutpyf;fzg;gLj;Jthu;.

 jhf;f tPjj;jpidg; ghjpf;Fk; fhuzpfisf; Fwpg;gpLthu;.

 jug;gl;l fhuzpfshdit jhf;ftPjj;jpidg; ghjpf;Fk; tpjj;jpidg; gz;gwp

uPjpahff; Fwpg;gpLthu;.

 jhf;ftPjj;jpidg; ghjpf;Fk; fhuzpfs;

 Nkw;gug;gsT / ngsjpfj;jd;ik

 ntg;gepiy

 mKf;fk; / nrwpT

 Cf;fp

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 nkJthf khw;wk; eilngWk; ,urhadj; jhf;fq;fSf;fhd cjhuzq;fis

Kd;itf;Fk;gb gzpAq;fs;.

 jhf;ftPjj;ij tiutpyf;fzg;gLj;jp> md;whl tho;tpy; jhf;ftPjk;

fl;Lg;gLj;jg;gl Ntz;bajd; Kf;fpaj;Jtj;ij ntspg;gLj;Jk; tifapy;

fye;Jiuahlypy; <LgLq;fs;.

 jhf;ftPjj;ijg; ghjpf;Fk; fhuzpfisf; fz;lwptjw;F vspa nraw;ghLfis

jpl;lkpLq;fs;.

 jhf;fNkw;gug;G / ngsjPfj;jd;ik

 ntg;gepiy

 nrwpT / mKf;fk;

 Cf;fpfs;

 khztu;fspd; Njly;fis tFg;gpy; Kd;itg;gjw;F khztu;fis mDkjpAq;fs;.

 jhf;ftPjj;ijg; ghjpf;Fk; xt;nthU fhuzpfSk; vt;thW jhf;ftPjj;ij

ghjpf;fpd;wd vd;gijg; gw;wpf; fye;JiuahLq;fs;. (Cf;fpfs; jhf;ftPjj;ij

ghjpf;Fk; Kiw gw;wpf; fye;Jiuahlj; Njitapy;iy.)

 md;whl tho;tpy; rhjfkhd tpisTfis Vw;gLj;jpf; nfhs;tjw;F Nkw;$wpa

fhuzpfs; vt;thW fl;Lg;gLj;jg;gLfpd;wd vd> fye;JiuahLq;fs;.
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Kf;fpa vz;zf;fUf;fs;:

 jhf;ftPjk;

 Cf;fpfs;

 jhf;f Nkw;gug;G

 nrwp;T

 ntg;gepiy

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 khztu;fs; FOr; nraw;ghl;by; <LgLk;NghJ gpd;tUk; epajpfSf;F mika

kjpg;gPL nra;Aq;fs;.

 jug;gl;l jfty;fspd; cz;ikj;jd;ik

 KOikahd jfty;

 Kd;itf;Fk; jpwd;

jutpUj;jp cs;sPLfs;:

 Na
2
S

2
O

3

 CaCO
3

 HCl  fiury;

 ,Uk;G ehu;

 ntg;gkhdp

 H
2
O

2

 MnO
2
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Nju;r;rp 3
3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;iw cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.1:
vspa Neu;Nfhl;L ,af;fj;Jldhd fzpaq;fs;> Neu;Nfhl;L ,af;fj;ijg; gFg;gha;T

nra;a ,af;fj;Jld; njhlu;ghd tiuGfis Muha;thu;.

ghlNtisfs;;: 09

fw;wy; NgWfs;:
 Neu;Nfhl;L ,af;fj;Jld; njhlu;ghd ngsjpff; fzpaq;fis tpgupg;ghu;.

,lg;ngau;r;rp> fjp> Ntfk;> Mu;KLfy;

 ruhrupf; fjp - fjp> ruhrup Ntfk; - Ntfk; vd;gtw;iw NtWgLj;Jthu;.

 gpur;rpidfisj; jPu;g;ghu;.

ruhrupf;fjp   =  nrd;w J}uk; /  vLj;j Neuk;
ruhrup Ntfk; =  nkhj;j ,lg;ngau;r;rp /  vLj;j Neuk;
Mu;KLfy; = Ntfkhw;wk; /  vLj;j Neuk;

 gupNrhjidr; nraw;ghl;Lj; juTfisg; gad;gLj;jp ,lg;ngau;r;rp - Neu

tiuig cUthf;Fthu;.

 tiuigg; gad;gLj;jp Ntfj;ij tpgupg;ghu;.

 jug;gl;l juTfisg; gad;gLj;jp Ntf - Neu tiuig tiuthu;.

 Neu;Nfhl;L  ,af;fj;jpd;  Ntf - Neu  tiugpypUe;J  ngwg;gl;l gbj;jpwd;>

Mu;KLfy; vd tpsf;Fthu;.

 Ntf - Neu tiugpd; gug;ghdJ nghUs; mile;j ,lg;ngau;r;rpiaj; jUk;

vd tpsf;Fthu;.

 ,lg;ngau;r;rp - Neu> Ntf - Neu  tiuGfspypUe;J cupa jfty;fisg;

ngw;Wf; nfhs;thu;.

 ,lg;ngau;r;rp - Neu tiugpd; tbtj;ijf; nfhz;L vspa Neu;Nfhl;L

,af;fj;jpd; jd;ikia tpgupg;ghu;.

 ,lg;ngau;r;rp - Neu  tiugpy; gbj;jpwd; khw;wk; kl;Lk; tpgupj;jy; NghJkhdJ.

vdpDk; ,q;F fzpj;jy; Nkw;nfhs;tJ mtrpakw;wJ.

,lg;ngau;r;rp - Neu  tiuG Neu;Nfhl;L ,af;fj;Jf;Fupajhapd; gbj;jpwd;

ngWkhdj;ijf; fzpj;Jg; ngWtJ vjpu;ghu;f;fg;gLfpwJ.

 Ntf - Neu tiugpd; rPuhd Mu;KLfy; nfhz;l ,af;fq;fis kl;Lk; fhl;l

vjpu;ghu;f;fg;gLfpwJ.

 Ntf - Neu tiugpd; fPo; gbj;jpwd;> tiugpd; gug;gsTf; fzpj;jy;fs;

vjpu;ghu;f;fg;gLfpd;wd.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:
 Neu;Nfhl;L ,af;fj;Jld; njhlu;Ggl;l ,lg;ngau;r;rp> J}uk;> Ntfk;> fjp>

Mu;KLfy; Mfpa ngsjPff; fzpaq;fs; njhlu;ghd fye;Jiuahly;fis

Nkw;nfhs;Sq;fs;.

 ngsjPf fzpaq;fspd; ruhrupf;fjp kw;Wk; ruhrup Ntfk; vd;gtw;iw mwpKfg;

gLj;Jq;fs;.

 ruhrupf;fjp> ruhrup Ntfk;> Mu;KLfy; Mfpa $w;Wf;fis mbg;gilahff;

nfhz;L vz;uPjpahd gpur;rpidfisj; jPu;g;gjw;F topfhl;Lq;fs;.
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 Neu;Nfhl;L ,af;fj;jpd;NghJ Neuj;Jld; ,lg;ngau;r;rp njhlu;ghd gupNrhjid
uPjpahd tpguq;fisg; ngw;W> ,lg;ngau;r;rp - Neu tiuig tiua topg;gLj;
Jq;fs;.

 ,lg;ngau;r;rp - Neu  tiugpd; gbj;jpwdpy; ,Ue;J Ntfk; ngwg;gLtij
fye;Jiuahly; %yk; ntspg;gLj;Jq;fs;.

 rPuhd Mu;KLfYldhd ,af;fj;ijf; fhl;Lk; Ntf - Neu tiunghd;iw
tiutjw;Fj; Njitahd gupNrhjid uPjpahd jfty;fis khztu;fSf;F
toq;Fq;fs;.

 Ntf - Neu tiugpd; gbj;jpwd; MdJ Mu;KLfiyj; jUk; vd;gijf;
fye;Jiuahb> tiugpd; tistpd; gug;gsT %yk; ,aq;Fk; nghUs; nrd;w
J}uk; fzpf;fg;gLfpwJ vd;gijf; $Wq;fs;.

 Ntf - Neu  tiugpd; gbj;jpwd; kiwg; ngWkhdj;ijf; nfhz;bUg;gpd; mg;
nghUs; mku; KLfYld; ,aq;fpAs;sJ vd;gij tpgupAq;fs;.

 Neu;Nfhl;L ,lg;ngau;r;rp - Neu   tiuigg; gad;gLj;jp> gbj;jpwid
fzpg;gjw;Fk;> rPuhd Mu;KLfYld; gazpf;Fk; nghUnshd;wpd; Ntf - Neu
tiugpd; gug;igj; JzpaTk; topfhl;Lq;fs;.

 ,lg;ngau;r;rp - Neu  tiugpd; gbj;jpwidg; gad;gLj;jp ntt;NtW nghUs;fspd;
,af;fj;jd;ikia tiuG uPjpahf fhl;Lq;fs;.

 Ntf - Neu> ,lg;ngau;r;rp - Neu tiuGfisg; gad;gLj;jp Neu;Nfhl;L
,af;fj;jpd; ,ay;ig tpgupg;gjw;F khztu;fSf;F topfhl;Lq;fs;.

 nghUnshd;W rPuhd epiyf;Fj;J Mu;KLfYld; GtpaPu;g;gpd; fPo; ,aq;Fk;
vdTk;> mijNa GtpaPu;g;G Mu;KLfy; vd miof;fg;gLk; vdTk; tpsf;Fq;fs;.

Kf;fpa vz;zf;fUf;fs;:
 J}uk;
 ,lg;ngau;r;rp
 Neuk;
 fjp
 rPuhd fjp
 ruhrupf; fjp
 Ntfk;
 rPuhd Ntfk;
 ruhrup Ntfk;
 Mu;KLfy;
 mku;KLfy;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:
 gpd;tUk; epajpfSf;F mika khztu;fs; tiuig tiuAk;NghJ kjpg;gPl;il

Nkw;nfhs;Sq;fs;.
 mr;RfSf;Fg; nghUj;jkhd mstPLfisj; njupT nra;jy;
 jug;gl;l jfty;fisf; Fwpj;jy;
 tiuigj; jpUj;jkhf tiujy;

 tiugpy; ,Ue;J jfty;fisg; ngWk;NghJ khztu;fis kjpg;gpLq;fs;.
 khztu;fspd; gpujpgypg;G
 ngwg;gl;l jfty;fspd; nghUj;jk;
 ngwg;gl;l jfty;fs; rupahf ,Uj;jy;

 FWtpid vOj;Jg; guPl;ir %yk; kjpg;gpLq;fs;. ,g;guPl;irahdJ Ntf -
Neu> ,lg;ngau;r;rp - Neu tiuGfisg; gad;gLj;jp Neu;Nfhl;L ,af;fk;
njhlu;ghf vjpu;T$wy;fisf; $wf;$bajhf mika Ntz;Lk;.

jutpUj;jp cs;sPLfs;:

 mOj;jkhd Jnuhy;yp> Crp> rpwpjstpyhd fsp> epWj;jw; fbfhuk;> 8”x 6”kPw;wu;
ehlh> mwpf;ifg; gyif> ePskhd mOj;jkhd jl;ilahd gyif> jhq;fp
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;wpd; cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.2:

tpirapd; tpisTfis tpgupf;f epa+l;ldpd; ,af;f tpjpfisg; gad;gLj;Jthu;.

ghlNtisfs;;: 09

fw;wy; NgWfs;:

 epa+l;ldpd; ,af;f tpjpfis tpsf;Ftjw;F vspa nraw;ghL xd;iw

Nkw;nfhs;thu;.

 epa+l;ldpd; ,af;f tpjpfisf; $Wthu;.

 epA+l;ldpd; Kjyhk; ,af;f tpjpiag; gad;gLj;jp tpir njhlu;ghd

vz;zf;fUit tpgupg;ghu;.

 gpd;tUtdtw;iw gupNrhjid uPjpahff; fhl;Lthu;.

rPuhd Mu;KLfYf;fhd ,af;fj;jpw;F

  a F
1

  a
m



 epa+l;ldpd; ,uz;lhk; ,af;f tpjpia F = ma  vdf; Fwpg;gpLthu;.

 tpirf;Fupa ru;tNjr myiff; (SI)  $Wthu;.

 epa+l;ldpd; %d;whk; tpjpiaf; Fwpg;gpLthu;.

 ,uz;L nghUs;fspd; kPJ njhopw;gLk; gUkdpy; rkkhdJk;> jpirfspy;

vjpuhdJkhd ,uz;L tpirfis jhf;fk;> kWjhf;fk; vd tpgupg;ghu;.

 jug;gl;l re;ju;g;gq;fSf;fhd jPu;Tfis F = ma   njhlu;igg; gad;gLj;jpg;

ngw;Wf; nfhs;thu;.

 md;whl tho;tpy; vjpu;Nehf;Fk; tpir njhlu;ghd jPu;Tfis tpgupf;f epa+l;ldpd;

,af;f tpjpapd; Kf;fpaj;Jtj;ij tpgupg;ghu;.

 nghUspd; epiw vd;gJ> nghUs; Gtpia Nehf;fp ftug;gLk; tpir vdTk;>

mjd; gUkd; nghUspd; jpzptpdJk; GtpaPu;g;G Mu;KLfypdJk; ngUf;fk;

vdTk; Fwpg;gpLthu;.

 epa+l;ldpd; ,af;ftpjpf;F mika md;whl tho;f;ifAld; njhlu;ghd tpirapd;

gpuNahfq;fis Vw;Wf; nfhs;thu;.

 md;whl tho;f;ifapy; ,Ue;J ngwg;gLk; cjhuzq;fisg; gad;gLj;jp

ce;jk; njhlu;ghd vz;zf;fUit tpgupg;ghu;.

 ce;jj;ijg;  ghjpf;Fk;   fhuzpfis   fhl;Ltjw;F   vspa  nraw;ghLfis

Nkw;nfhs;thu;.

 jpzptpdJk; Ntfj;jpdJk; ngUf;fkhf ce;jj;ijf; Fwpg;gpLthu;.

 md;whl tho;tpy; gy;NtW nraw;ghLfSf;F  ce;jk;  vd;Dk;  vz;zf;fUit

gad;gLj;j KbAk; vd Vw;Wf; nfhs;thu;.
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ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:
 rkdwthd tpir jhf;fg;gLk; tiu nghUspd; ,af;fj;jpy; khw;wkpy;iy

vdf; fhl;Ltjw;fhd nraw;ghLfis Nkw;nfhs;Sq;fs;.

 nghUnshd;wpd; kPJ Gwtpir jhf;fhj tiu mg;nghUs; rPuhd Ntfj;jpy;

,aq;fpf; nfhz;bUf;Fk; vdf; fhl;Lq;fs;.

 epa+l;ldpd; Kjyhk; tpjpiaf; $wp> NkNy $wpa nraw;ghl;ilf; nfhz;L

tpjpia tpgupAq;fs;.

 Kjyhk; tpjpAld;  njhlu;ghd  re;ju;g;gq;fis  tpsf;fp cjhuzq;fis

Kd;itAq;fs;.

 epa+l;ldpd; ,uz;lhk; tpjpiaf; fhl;Ltjw;fhd nghUj;jkhd nraw;ghl;il

Nkw;nfhs;Sq;fs;.

 Nkw;gb nraw;ghl;ilf; nfhz;L F = ma vd epWTq;fs;.
 tpirf;fhd ru;tNjr myF epa+l;ld; vd tiutpyf;fzg;gLj;jp> epa+l;ldpd;

2 Mk; tpjpia F = ma vdf; Fwpg;gpLq;fs;.
 F = ma rkd;ghl;ilg; gad;gLj;jp vspa gpur;rpidfisj; jPu;f;f topg;gLj;

Jq;fs;.

 nghUnshd;wpd; jpzpT> epiw vd;gtw;Wf;fpilapyhd NtWghl;il tpsf;Fq;fs;.

 vspa nraw;ghLfisg; gad;gLj;jp jhf;fk;> kWjhf;fk; Mfpa vz;zf;fUit

fhl;Lq;fs;.

 ,af;fk; njhlu;ghd epa+l;ldpd; %d;whk; tpjpiaf; $wp  fye;Jiuahlypd;NghJ

gpd;tUk; cz;ikfis ntspg;gLj;Jq;fs;.

 xd;wpd;Nky; xd;whd Nrhb tpirahfj; njhopw;gLk;. vdpDk; xU nghUspy;

njhopw;gLtjpy;iy. rkkhd gUkidf; nfhz;bUg;gJld; vjpu;j; jpirapy;

Neu;Nfhl;by; njhopw;gLk;. epa+l;ldpd; ,af;fk; njhlu;ghd tpjpfisg;

gad;gLj;jp tpgupf;ff;$ba re;ju;g;gq;fis cjhuzq;fs; %yk; Kd;itAq;fs;.

 ce;jk; MdJ nghUspd; jpzpT> mJ nfhz;Ls;s Ntfk; vd;gtw;wpy;

jq;fpAs;sJ vd vspa nraw;ghLfs; %yk; fhl;Lq;fs;.

 ,aq;Ffpd;w nghUspd; Ntfk;> jpzpT vd;gtw;wpd; ngUf;fk; ce;jk; vd

tiutpyf; fzg;gLj;Jq;fs;. (ce;jk; = m  v)
 khztu;fisf; FOf;fshf;fp md;whl tho;tpy; tpir gad;gLj;jg;gLk;

re;ju;g;gq;fSf;F gj;J cjhuzq;fis Fwpg;gpl;L mjid Kd;itg;gjw;F

topfhl;Lq;fs;.

Kf;fpa vz;zf;fUf;fs;:
 epa+l;ldpd; tpjp

 epa+l;ld;

 ce;jk;

 jhf;fk;> kWjhf;fk;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:
 ,af;fk; njhlu;ghd %d;W rk;gtq;fis Mrpupau; Kd;itf;fTk;.

mr;rk;gtq;fis epa+l;ldpd; tpjpfisg; gad;gLj;jp tpgupg;gjw;F khztu;fSf;F

re;ju;g;gk; toq;Fq;fs;.

 gpd;tUk; epajpfSf;F mikthf Nkw;gb nraw;ghl;il kjpg;gpLq;fs;.

 tpgupg;gjw;F cupa tpjpiag; gad;gLj;Jjy;

 rupahfTk;> njspthfTk; tpgupj;jy;

jutpUj;jp cs;sPLfs;:
 mOj;jkhd fg;gp> mOj;jkhd Jnuhy;yp> tpw;wuhR> ,wg;gu; ehlh
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;wpd; cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.3:

cuha;tpDila jd;ikiaAk; gad;ghl;ilAk; Muha;thu;.

ghlNtisfs;;: 03

fw;wy; NgWfs;:

 cuha;tpd; tpisTfis vspa nraw;ghLfs; %yk; fhl;Lthu;.

 GwtpirAld; njhLNkw;gug;GfSf;fpilNa epfOk; epiyapay; cuha;T tpir

njhopw;gLk; Kiwia tpsf;Fthu;.

 vy;iy cuha;T Nkw;gug;gpd; ,ay;gpd; kPJk; nrt;td; kWjhf;fj;jpd; kPJk;

jq;fpAs;sJ.  njhLNkw;gug;gpd; gug;gstpy; jq;fpapuhJ vd tpgupg;ghu;.

 epiyapay; cuha;T> vy;iy cuha;T> ,af;ftpay; cuha;T vd;gtw;iw

NtWgLj;jp ,dq;fhz;ghu;.

 vy;iy cuha;T tpiriag; ghjpf;Fk; fhuzpfis ,dq; fhz;gjw;F
gupNrhjidfis Nkw;nfhs;thu;.

 mirfpd;w nghUs;fspd; kPJ njhopw;gLk; ,af;ftpay; cuha;T njhlu;ghfTk;
mJ khwpypahf mikAk; vdTk; $Wthu;.

 vy;iy cuha;it tpl ,af;ftpay; cuha;T  tpir  rw;Wf; FiwthdJ
vdf; $Wthu;.

 cuha;T tpirahdJ Nkw;gug;gpuz;bw;F ,ilNa rhu;G ,af;fj;jpw;F vjpuhf
njhopw;gLfpd;wJ. vdpDk; ,af;fj;jpw;F  cjTfpd;wJ vd;gijAk; Vw;Wf;
nfhs;thu;.

 kdpjDila md;whl nraw;ghLfSf;F cuha;T mtrpak; vd;gij Vw;Wf;
nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 vspa nraw;ghL %yk; Nkw;gug;gpd; kPJ nghUs; xd;W mira Kw;gLk;NghJ
mirtpw;F vjpuhf tpirnahd;W nraw;gLtijf; fhl;Lq;fs;.

 nghUnshd;W Nkw;gug;gpd; kPJ tOf;fpr; nry;tijj; jLf;Fk; ,ay;G cuha;T
tpir vd mwpKfg;gLj;Jq;fs;.

 Nkw;gug;Gfs; ,uz;Lf;fpilapy; rhu;G ,af;fj;jpw;F vjpuhf nraw;gLk; tpir
cuha;T tpir vd tiutpyf;fzgLj;Jq;fs;.

 vspa nraw;ghLfs; %yk; Nkw;gug;gpd; kPJ fhzg;gLk; nghUspd; kPJ
Nkw;gug;Gf;F rkhe;jukhf njhopw;gLk; Gw tpir mjpfupf;Fk;NghJ cuha;T
tpir mjpfupj;J cr;rg; ngWkhdj;ij milfpd;wJ vd;gijr; Rl;bf;
fhl;Lq;fs;.

 nghUs; mira Muk;gpf;f Kd;du; nraw;gLk; cuha;T tpir epiyapay;
cuha;T tpir vdg;gLk;. tpiria NkYk; mjpfupj;jhy; nghUs; mira
Muk;gpf;Fk; vdTk;> mt; mirT Muk;gpf;Fk; re;ju;g;gj;jpy; mirtpw;F
vjpuhfj; njhopw;gLk; tpir vy;iy cuha;T tpir vdg;gLk; epiyapay;
cuha;T tpir vd tpsf;Fq;fs;.
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 nghUs; njhlu;r;rpahf mirAk;NghJ njhopw;gLk; cuha;T tpir ,af;ftpay;
cuha;T tpir vd miof;fg;gLtJld; mJ vy;iy cuha;T tpiria
tplf; rw;Wf; FiwthdJ vd fye;Jiuahly; %yk; tpsf;Fq;fs;.

 vspa nraw;ghLfs; %yk; vy;iy cuha;T tpirapd; kPJ nry;thf;Fr;
nrYj;Jk; fhuzpfis mwpKfg;gLj;Jq;fs;.

 Nkw;gug;gpd; jd;ik

 nrt;td; kWjhf;fk;

 Nkw;gug;gpd; gug;gsT vy;iy cuha;tpd; kPJ nry;thf;Fr; nrYj;jhJ.

 cuha;T tpir gad;gLk; re;ju;g;gq;fisg; gl;bay;gLj;Jq;fs;.

Kf;fpa vz;zf;fUf;fs;:

 epiyapay; cuha;T> vy;iy cuha;T> ,af;ftpay; cuha;T

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 vOj;Jg; guPl;irapd; %yk; guPl;rpAq;fs;.

 nra;ag;gLk; gupNrhjidfspy; jpUj;jq;fs;.

 gq;Fgw;Wjy;> Kd;itf;Fk; jpwd;> jfty;fspd; msTuPjpahd> gz;GuPjpahd

jd;ik Mfpatw;iw kjpg;gpLq;fs;.

jutpUj;jp cs;sPLfs;:

 xNu fdTUitf; nfhz;l kuf;Fw;wpfs;

 kzy; fljhrp> gir

 ,wg;gu; ehlh

 tpw;wuhR> epa+l;ld;jpzpT
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;iw cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.4:

tpirfspd; tpisAisg; gad;gLj;jp Ntiyfis ,yFgLj;Jthu;.

ghlNtisfs;;: 05

fw;wy; NgWfs;:

 tpirfspd; tpisAs; njhlu;ghd vz;zf;fUit tpgupg;ghu;.

 vspa nraw;ghLfs; %yk; tpirfspd; tpisAs; tpisitf; fhl;Lthu;.

 xNu jpirapYk;> vjpu;vjpuhd jpirapYk; xNu Neu;Nfhl;by; jhf;Fk; ,U

tpirfspd; tpisAisf; fhz;ghu;.

 xU jpirapy; jhf;Fk; ,uz;L rkhe;ju tpirfspd; tpisAisf; fz;lwp

tjw;F vspa nraw;ghLfis Nkw;nfhs;thu;.

 xNu Neu;Nfhl;by; vjpu;vjpuhd jpirapy; jhf;Fk;  ,uz;L  tpirfspdJk;>

rkhe;ju tpirfspdJk; tpisAisf; fzpg;ghu;.  (tpirfspd; tpisAspd;

jhf;fj;jpw;fhd NfhL Njitapy;iy.)

 rpwpa tpirfisr; Nru;g;gjd; %yk; ngupa tpiriag; ngw;Wf; nfhs;s

KbAk; vd Vw;Wf; nfhs;thu;.

 re;ju;g;gj;Jf;F Vw;g tpirapDila gUkidAk;> jpiriaAk; khw;Wtjw;Fg;

gy;NtW topfs; cz;L vd Vw;Wf;  nfhs;thu;.  (xNu Gs;spapy; jhf;Fk;

,uz;L  tpirfspDila tpisAs; tpiriaf; fzpg;gjw;F vjpu;ghu;f;fg;gl

tpy;iy.)

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 “tpisAs;” vd;Dk; nghJthd nrhy;ypd; nghUis tpsq;fp;f; nfhs;tjw;F

fye;Jiuahly; xd;iw Nkw;nfhs;Sq;fs;.

 khztu;fisf; FOf;fshfg; gpupj;J vspa nraw;ghLfis nra;tpg;gjd;

%ykhf tpisAs; tpir vd;Dk; vz;zf;fUit tpsf;Fq;fs;.

 gpd;tUk; cjhuzq;fspy; tpisAs; njhopw;gLk; Kiwia tpsf;Ftjw;F

topfhl;Lq;fs;.

 xNu jpirapy;> vjpu;j; jpirapy; njhopw;gLk; Neu;Nfhl;L tpir

 xNu jpirapy; jhf;Fk; rkhe;ju tpirfs;

 xU nghUspd; kPJ ,uz;L my;yJ mjw;F Nkw;gl;l tpirfs; njhopw;gLk;NghJ

mt;tpirfis jdp tpirapdhy; mNj tpisit Vw;gLj;j KbAk; vdf;

fhl;Lq;fs;.

 ,uz;L tpirfs; Fwpg;gpl;l Nfhzj;jpy; njhopw;gLk;NghJ mjd; tpisAs;

,uz;L tpirfSf;Fk; ,ilapy; njhopw;gLk; vd;gij khztu;fSld;

fye;JiuahLq;fs;. (tpisAs; tpirapd; gUkd; fzpf;fj; Njitaw;wJ.)
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 Neu;Nfhl;by; njhopw;gLk; ,uz;L tpirfs;> xNu jpirapy; njhopw;gLk;

,uz;L rkhe;ju tpirfspd; tpisAs; tpirapd; jpir> gUkd; vd;gtw;iw

jPu;khdpg;gjw;F khztu;fSf;F topfhl;Lq;fs;. (rkhe;ju tpirfs; ,uz;bd;

tpisAspd; jhf;ff;NfhL vjpu;ghu;f;fg;gLtjpy;iy.)

 rkhe;ju tpirfs;> xU Nfhl;L tpirfspd; tpisAisf; fzpg;gjw;fhd

nghUj;jkhd gpur;rpidfis toq;Fq;fs;.

 gy tpirfs; xU nghUspy; njhopw;gLtjw;fhd cjhuzq;fis Kd;itf;f

khztu;fSf;F topfhl;Lq;fs;.

Kf;fpa vz;zf;fUf;fs;:

 tpisAs; tpir

 xU Nfhl;L tpir

 rkhe;ju tpir

 tpisAs; tpirapd; gUkd;

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gpd;tUk; epajpfSf;F mika khztu;fs; FOr; nraw;ghLfspy; <LgLk;NghJ

kjpg;gpLq;fs;.

 tpisAs; tpiria tpsf;Ftu;.

 thrpg;Gfisj; jpUj;jkhfg; ngWtu;.

 tpirAld; njhlu;ghd $l;ly;> fopj;jy; fzpjr; nraw;ghLfis jPu;g;gu;.

 FOf;fshfr; nraw;gLtu;.

 vz;uPjpahd gapw;rpfs; toq;fp kjpg;gpLq;fs;.

jutpUj;jp cs;sPLfs;:

 Jnuhy;yp> fg;gp> nts;isf; fljhrp> xl;lg;gl;l fpilahd Nkw;gug;G
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;wpd; cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.5:

tpirapd; jpUg;Gif tpisit kjpg;gpl;L mstpLthu;.

ghlNtisfs;;: 05

fw;wy; NgWfs;:

 tpirapd; jpUk;gy; tpisitf; fhl;Ltjw;fhd vspa nraw;ghL xd;iw

Nkw;nfhs;thu;.

 jpUg;gk; njhlu;ghd vz;zf;fUit tpirapd; jpUk;giy tpsf;Fthu;.

 tpirj;jpUg;gk; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis tpgupg;ghu;.

 tpirapd; jpUg;gk; =  tpir  jpUk;gy; Gs;spapypUe;J tpirapd; jhf;ff;Nfhl;bw;fhd

nrq;Fj;J J}uk; vd;gij jUthu;.

 tpirapd; jpUg;gj;jpw;fhd myiff; $Wthu;. (Nm)

 tpisAs; tpirapd; tpisit ,lQ;Ropahf> tyQ;Ropahf fhl;l KbAk;

vdf; $Wthu;.

 tpir ,izapd; jpUg;gj;ij tptupg;ghu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 md;whl tho;tpy; gad;gLj;jg;gLk; tpirapd; jpUk;gy; tpisT ntspg;gLk;

tifapy; fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 tpirapd; jpUk;gy; tpisit nra;J fhl;Ltjw;fhd vspa nraw;ghLfis

Nkw;nfhs;Sq;fs;.

 tpirapDila jpUk;gy; tpisit ghjpf;Fk; fhuzpfisf; fhz;gjw;fhd

vspa gupNrhjidr; nraw;ghLfis Nkw;nfhs;Sq;fs;.

(1) tpirapd; gUkd;

(2) Row;rpg; Gs;spapypUe;J tpirapd; jhf;ff;Nfhl;bw;fhd nrq;Fj;Jj; J}uk;

 fye;JiuahlypD}lhf tpir jpUg;gk; njhlu;ghd vz;zf;fUit fye;Jiu

ahLq;fs;.

 tpirjpUg;gj;jpw;Fupa tiutpyf;fzj;ij toq;fp mjd; myif ngWtjw;F

topfhl;Lq;fs;. (kj;jpapy; Royf;$ba rPuhd Nfhy; my;yJ mYkPdpa ehlhtpd;

,UGwKk; ntt;NtW J}uq;fspy; ntt;NtW Rikfis njhq;ftpl;L tpir

jpUg;gj;jpd; gUkdpd; kPJ Rik> Royplj;jpypUe;J mjw;Fupa nrq;Fj;J

J}uk; nry;thf;Fr; nrYj;Jk; Kiwia mwpe;J nfhs;s khztu;fSf;F

topfhl;Ljy;.)

 fye;Jiuahly; %yk; tpir jpUg;gk; vd;Dk; vz;zf;fUit fl;bnaOg;g

Gs;sp gw;wp tpir jpUg;gkhdJ tpirapd; gUkd;> Row;rpg; Gs;spapypUe;J

tpirapd; jhf;ff;Nfhl;bw;fhd ngUf;fj;jpw;F rkdhFk;. tpirjpUg;gj;jpd;

myF vdf; N m  fhl;Lq;fs;.
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 vz;uPjpahd fzpj;jy;fis Nkw;nfhs;tjw;F mtrpakhd nraw;ghLfspy;

<LgLq;fs;.

 tpir jpUg;gk; njhlu;ghd vspa fzpjr; nraw;ghLfis Nkw;nfhs;Sq;fs;.

 tpirapizahdJ nghUspd; kPJ njhopw;gLk; gUkdpy; rkkhd jpirapy;

vjpuhd rkhe;ju ,uz;L tpirfs; vd tpsf;Fq;fs;.

 md;whl tho;tpy; tpir ,iz gad;gLj;jg;gLk; ,lq;fSf;fhd cjhuzq;

fis Kd;itf;f topfhl;Lq;fs;.

Kf;fpa vz;zf;fUf;fs;:

 tpir jpUg;gk;

 tpir ,iz

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gpd;tUk; epajpfspd; mbg;gilapy; fye;Jiuahly;fspy; <LgLk;NghJ

khztu;fis kjpg;gpLq;fs;.

 khztu;fspd; gq;fspg;G

 tpirapd; jpUk;gy; tpisTfspd; gad;ghl;Lf;fis cjhuzq;fis

Kd;itj;jy;.

 gpd;tUk; nraw;ghLfspd; mbg;gilapy; khztu;fs; nraw;ghLfspy; <LgLk;

NghJ kjpg;gpLq;fs;.

 nghUj;jkhd nghUs;fisg; gad;gLj;jp gupNrhjid khjpupfis jahu;g;

gLj;jy;.

 gupNrhjidia  nra;Ak;NghJ  my;yJ  cgfuzq;fis  ifahSk;NghJ

kjpg;gpLjy;.

 ghJfhg;ghd cgfuzq;fisg; gad;gLj;jy;.

 vOj;Jg; guPl;irfs; %yk; kjpg;gpLq;fs;.

 gpur;rpidfSf;fhd tpsf;fj;ij toq;Fk;NghJ

 gpur;rpidfisj; jPu;g;gjw;fhd fzpj;jy;fspy; <LgLk;NghJ

jutpUj;jp cs;sPLfs;:

 Kj;Jyhj;juhR> kPw;wu;Nfhy;>  jpzpTj;njhFjp> tpw;wuhR

 kj;jpapy; Jisaplg;gl;l rPuhd Nfhy; my;yJ mYkPdpa ehlh> Nkirapy;

,Ue;J 25 cm  msT cauj;jpy; nghUe;jf$ba nghUj;jkhd jhq;fp
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;
jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;wpd; cr;r kl;lj;jpy; tpidj;jpwDlDk;
tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.6:

tpirr; rkepiyf;F mtrpakhd epge;jidfis Muha;thu;.

ghlNtisfs;;: 06

fw;wy; NgWfs;:

 nghUnshd;wpd; tpirr; rkepiyia tpgupg;ghu;.

 tpirr; rkepiyiaf; fhl;Ltjw;F vspa re;ju;g;gq;fis Nkw;nfhs;thu;.

 ,uz;L tpirfs; rkepiyapy; ,Ug;gjw;Fj; Njitahd fhuzpfis tpgupg;ghu;.

 %d;W rkhe;ju tpirfs; rkepiyapy; fhzg;gLtjw;F Njitahd epge;jid
fisf; Fwpg;gpLthu;.

 tpirr; rkepiyapd; gpuNahfj;ij tpgupg;ghu;.

 rkhe;juky;yhj %d;W tpirfs; rkepiyapy;  fhzg;gLtjw;F  eptu;j;jpf;f
Ntz;ba Njitapid tpsf;Fthu;.

 %d;W tpirfis tpl mjpfkhd tpirfs; %yKk; rkepiyiag; ngw;Wf;
nfhs;s KbAk; vd;gij Vw;Wf; nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 nghUnshd;wpd; rkepiyia tpsf;Fq;fs;.

 vspa nraw;ghLfs; %yk; tpirr; rkepiy gw;wpa vz;zf;fUit NkNyhq;fr;
nra;Aq;fs;.

 ,uz;L tpirfis toq;fpg; nghUisr; rkepiyapy; itj;jpUf;Fk;
nraw;ghnlhd;iw Nkw;nfhs;Sq;fs;. ,uz;L tpirfis toq;fp rkepiyapy;
itj;jpUg;gjw;F toq;f Ntz;ba epge;jidfisf; Fwpg;gpLq;fs;. (,uz;L
tpirfspdJk; gUkd; rkepiyapy; fhzg;gLtJld; jpirfs; vjpu;j;jpirapy;
xNu Neu;Nfhl;by; mikfpd;wJ.)

 rkhe;ju %d;W tpirfs; %yk; nghUnshd;iw rkepiyapy; itj;jpUg;gjw;
fhd nraw;ghlnlhd;iw Nkw;nfhs;Sq;fs;. ,j;jifa rkhe;ju %d;W
tpirfspd; rkepiyf;F toq;f Ntz;ba epge;jidfisf; Fwpg;gpLq;fs;.
(xU js tpirahf miktJld;> xU tpir kw;iwa ,U tpirfSf;F
vjpuhd jpirapy; nraw;gl Ntz;Lk;. mt; ,uz;L tpirfspd; tpisAs;
%d;whk; tpirapd; gUkDf;F rkdhfTk;> vjpuhd jpirapYk; mike;
jpUf;Fk;.)

 ,uz;L tpirfs;> %d;W tpirfs; rkepiyAld; njhlu;ghd vspa
fzpj;jy;fis Nkw;nfhs;Sq;fs;.

 rkhe;juky;yhj %d;W tpirfspdhy; nghUnshd;W rkepiyapy; itj;jpUg;gJ
njhlu;ghd nraw;ghnlhd;iw Nkw;nfhs;Sq;fs;. ,jw;fika rkhe;juky;yhj
%d;W tpirfspd; rkepiyf;F toq;f Ntz;ba epge;jidfisf; Fwpg;gpLq;fs;.

(%d;W tpirfs; xU js tpirahf mike;Js;sJld;> ,uz;L tpirfs;
%d;whtJ tpirapd; gUkDf;Fr; rkdhtJk;> jpirf;F vjpuhfTk; mike;
Js;sJ. fzpj;jy; mtrpakw;wJ.)

 %d;W tpirfSf;F mjpfkhd vz;zpf;ifapd; fPOk; nghUis rkepiyapy;

itj;jpUg;gjw;fhd cjhuzq;fis Kd;itAq;fs;.
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Kf;fpa vz;zf;fUf;fs;:

 Neu;Nfhl;L tpir

 rkhe;ju tpir> rha;T tpir> tpirr; rkepiy

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gpd;tUk; epajpfspd; mbg;gilr; nraw;ghLfis kjpg;gpLq;fs;.

 rkepiy njhlu;ghd vz;zf;fUitf; $Wjy;.

 gq;fspg;G Kd;itf;Fk; jpwd;

jutpUj;jp cs;sPLfs;:

 tpw;wuhR> kPw;wu;Nfhy;> tpl;lk; 3 cm, ,uz;L nfhOf;fpfs;> gpshj;jpf;Fj;

jl;L> %d;W ,lq;fspy; %d;W nfhOf;fpfs; nghUj;jg;gl;l gpshj;jpf;Fj;

jl;L.
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;iw cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.7:

kpjj;jy;> mkpo;jy;> mKf;f CL flj;Jjy; njhlu;ghd nraw;ghLfis czu;e;J

nfhs;s ePu;epiyapay; njhlu;ghd tpjpfisAk;> jj;Jtq;fisAk; gad; gLj;Jthu;.

ghlNtisfs;;: 08

fw;wy; NgWfs;:

 jputj;jpy;> thAtpy; Vw;gLj;jg;gLk; mKf;fj;ijf; fhl;Ltjw;F vspa cgfuz
khjpupnahd;iw mikg;ghu;.

 ePu;epiyapay; mKf;fk;  P ,w;Fk;> jputj;jpd; nrq;Fj;Jauk; (h)> jputj;jpd;
mlu;j;jp ()> GtpaPu;g;G Mu;KLfy; (g) ,w;Fk; ,ilapyhd njhlu;igf;
fhl;Lthu;.

   P h g  Ig; gad;gLj;jp jput mKf;fj;ijf; fzpg;ghu;.
 jput mKf;fkhdJ tpisjpwdhfg; gad;gLj;jg;gLk; re;ju;g;gq;fis Muha;e;J

Kd;itg;ghu;.
 mKf;f CLflj;jiyf; fhl;Ltjw;F vspa nraw;ghLfis Nkw;nfhs;thu;.
 Ntiyia ,yFthfr; nra;tjw;F mKf;fj;jpd; Kf;fpaj;Jtj;ij Vw;Wf;

nfhs;thu;.
 etPd njhopDl;gj;jpy; mKf;f CLflj;jypd; gaid nkr;Rthu;.
 ,urg; ghukhdp> jputkpy; ghukhdp vd;gtw;iwg; gad;gLj;jp tspkz;ly

mKf;fj;ij  msf;f KbAk; vdf; Fwpg;gpLthu;.
 Fj;Jauj;jpw;F mika tspkz;ly mKf;fk; khWgLtij $Wthu;.
 jputkpy; ghukhdpiag; gad;gLj;jp tspkz;ly mKf;fj;ij msg;ghu;.
 jputj;jpdhy; Vw;gLj;jg;gLk; NkYijg;igg; ghjpf;Fk; fhuzpfis

fz;lwptjw;fhf vspa nraw;ghLfisj; jpl;lkpLthu;.
 vspa nraw;ghL %yk; Mf;fpkpbrpd; jj;Jtj;ij tpsf;Fthu;. (fzpg;Gfs;

Njitapy;iy)
 kpjj;jiyAk; mkpo;jiyAk; NtWgLj;jpf; fhl;l vspa cgfuzq;fis

mikg;ghu;.
 epiw> NkYijg;GfSf;fpilapy; fhzg;gLk; njhlu;igg; gad;gLj;jp kpjj;jy;>

mkpo;jy; njhlu;ghd vz;zf;fUit tpsf;Fthu;.
 ePukhdpapd; jj;Jtj;ijAk; gad;fisAk; tpsf;Fthu;.
 ePukhdpiag; gad;gLj;jp jputj;jpd; mlu;j;jpia msg;ghu;.
 nghUnshd;W mkpo;jy;> kpjj;jy; vd;git jputj;jpdhy; toq;fg;gLk;

NkYijg;G> nghUspd; epiw vd;gtw;wpdhy; jPu;khdpf;fg;gLk; vd;gij Vw;Wf;
nfhs;thu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:
 nghUj;jkhd nraw;ghLfs; %yk; jputj;jpdhy; mKf;fk; Vw;gLj;jg;gLfpd;wJ

vd;gijf; fhl;Lq;fs;.
 nghUj;jkhd nraw;ghLfisf; nfhz;L cauk;> mlu;j;jp khWgLk;NghJ

mKf;fk; khWgLtijf; fhl;Lq;fs;.
 GtpaPu;g;G Mu;KLfy; g  khwhJ cs;sNghJ epiyf;Fj;Jauk; h,  mlu;j;jp r
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mjpfupf;Fk; NghJ mKf;fk; mjpfupf;Fk; vdf; fhl;Lq;fs;. ,jw;fika
jput mKf;fk;  r=P h g  rkd;ghl;il Kd;itAq;fs;.

 r=P h g   rkd;ghl;ilg; gad;gLj;jp vspa gpur;rpidfisj; jPu;f;f
topfhl;Lq;fs;.

 md;whl tho;f;ifapy; jput mKf;fk; gaDs;s Kiwapy; gad;gLj;jg;gLk;
re;ju;g;gq;fs; njhlu;ghf jfty;fis Kd;itf;Fk;gb $Wq;fs;.

 jput mKf;f CLflj;jy; Ntiyia ,yFthf;fpf; nfhs;Sk; cghakhf
etPd njhopDl;g cgfuzq;fspy; gad;gLj;jg;gLfpwJ vd cjhuzq;fs;
%yk; Kd;itAq;fs;.

 jput mKf;f CLflj;jiyg; gad;gLj;jp vspa mikg;Gf;fisj; jahupg;gjw;F
khztu;fSf;F topfhl;Lq;fs;.

 nghUj;jkhd nraw;ghLfisg; gad;gLj;jp thA %yk; mKf;fk; Vw;gLj;jg;
gLtijf; fhl;Lq;fs;.

 jputkpy; ghukhdpapd; thrpg;igg; ngw;Wf; nfhs;tjd; %yk; tspkz;ly
mKf;fj;ijf; fhZq;fs;.

 ,urg; ghukhdpapd; nraw;ghl;ilAk; mjd; gad;ghl;ilAk; tpsf;Fq;fs;.
 fly;kl;lj;jpypUe;J caukhfr; nry;Yk;NghJ mKf;fk; Fiwtiltijf;

fye;JiuahLq;fs;.
 thA mKf;fk; md;whl tho;tpy; gad;gLj;jg;gLk; re;ju;g;gq;fs; gw;wp

jfty;fisf; fz;lwptjw;F khztu; FOf;fSf;F topfhl;Lq;fs;.
 Kd;itf;fg;gl;l jfty;fs; gw;wp fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 jputj;jpdhy; nghUs; xd;wpd; kPJ Vw;gLj;jg;gLk; NkYijg;igf; fhl;Ltjw;fhd

vspa nraw;ghnlhd;iw Kd;itAq;fs;.

 nraw;ghl;bd; %yk; mkpo;jy;> kpjj;jy;> mkpo;e;J kpjj;jy; vd;gtw;iw

NtWgLj;jpf; fhl;Lq;fs;.

 Nkw;$wpa %d;W nraw;ghl;ilAk; epiw> NkYijg;G vd;gtw;iwf; nfhz;L

tpsf;Fq;fs;.

 ePukhdpapd; mbg;gilj; jj;Jtj;ij tpsf;fp ePukhdpia gad;gLj;jp gy;NtW

jputq;fspd; mlu;j;jpiaj; Jzptjw;F khztu; FOf;fSf;F topfhl;Lq;fs;.

 Mf;fpkPbrpd; Nfhl;ghl;il vspa nraw;ghL %yk; tpsf;Fq;fs;. (fzpj;jy;

mtrpakw;wJ.)

Kf;fpa vz;zf;fUf;fs;:

 jput mKf;fk;

 thA mKf;fk;

 mkpo;jy;> jhOjy;

 NkYijg;G

 Mf;fpkpbrpd; Nfhl;ghL

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 rupahf nraw;ghLfspy; <LgLjy;> vOj;Jg; guPl;ir> gpur;rpid jPu;j;jy;>

NghJkhd jfty;fisr; Nrfupj;jy;> rupahd Kiwapy; Kd;itj;jy;> vspa

mikg;Gfis mikj;jy;> cgfuzq;fisg; gad;gLj;jp msj;jy;.

jutpUj;jp cs;sPLfs;:

 jputkpy; ghukhdp> ePukhdp

 ANuf;fh fpz;zk;
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;iw cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.8:

nghwpKiwr; nrad;Kiwfspy; tYitAk;> nghwpKiwr; rf;jpiaAk; mstwpthu;.

ghlNtisfs;;: 05

fw;wy; NgWfs;:

 tpirapd; %yk; Mw;wg;gLk; NtiyahdJ mt;tpirapd; gUkdpdJk; tpirapd;

jpirapy; mile;j ,lg;ngau;r;rpapdJk; ngUf;fkhFk; vd tpsf;Fthu;.

 mOj;jrf;jpapdJk;> ,af;frf;jpapdJk; gaidf; fhl;Ltjw;F nghUj;jkhd>

vspa cgfuzk; xd;iw mikg;ghu;.

 nghwpKiwr;rf;jpapd; ,uz;L tbtq;fs; ,af;frf;jpAk;> mOj;jrf;jpAk; vd

tpsf;Fthu;.

 ,af;frf;jpia fzpg;gjw;fhd rkd;ghL 
2

 

1
  

2
kE mv  vdf; Fwpg;gpLthu;.

 mOj;jj;jpd; g+r;rpakl;lj;jpd;  rhu;ghf mOj;jrf;jpia fzpg;gjw;fhd rkd;ghL

   E mgh   vdf; Fwpg;gpLthu;.

 Ntiy ,af;frf;jp>  GtpaPu;g;G mOj;jrf;jp Mfpad njhlu;ghd fzpj;jy;fis

Nkw;nfhs;thu;.

 kdpj rf;jpj; NjitfSf;fhf ,af;frf;jpiaAk;> GtpaPu;g;G mOj;jrf;jpiaAk;>

kPspay; mOj;j rf;jpiaAk; gad;gLj;jyhk; vd;gij Vw;Wf; nfhs;thu;.

 Ntiy nra;tjw;F rf;jpia mtrpak; vd Vw;Wf; nfhs;thu;.

 Ntiy nra;Ak; tPjk; tY vdf; $Wthu;.

(tY =  nra;j Ntiy /  vLj;j Neuk;)

 tYitf; fzpg;ghu;.

ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 tpirapd; %yk; Mw;wg;gLk; NtiyahdJ  mt;tpirapd; gUkdpdJk;

tpirapd; jpirapy; mile;j  ,lg;ngau;r;rpapdJk; ngUf;fkhFk; vd tpsf;Fq;fs;.

 Ntiyapd; myF epa+l;ld; kPw;wu; (N m) vdTk;>  a+y; vdTk; Fwpg;gpLq;fs;.

 rf;jp vd;gJ Ntiy nra;Ak; Mw;wy; vdf; $Wq;fs;.

 rf;jpia msf;Fk; myF a+y; (J)  vdf; Fwpg;gpLq;fs;.

 ,af;fr;rf;jpAk;> mOj;jr;rf;jpAk; nghwpKiwr;rf;jpapd; ,uz;L tbtq;fs;

vd;gij ntspg;gLj;Jk; tifapy; fye;Jiuahliy Nkw;nfhs;Sq;fs;.

 kPspay; mOj;jr;rf;jp> GtpaPu;g;G mOj;jr;rf;jp Nghd;wit mOj;jr;rf;jpapd;

ntt;NtW tbtq;fs; vd tpsf;Fq;fs;.



42

 ,af;fr;rf;jp> kPspay; mOj;jr;rf;jp> GtpaPu;g;G mOj;jr;rf;jp vd;gtw;iwf;

fhl;Ltjw;F vspa FOr; nraw;ghLfspy; <LgLj;Jq;fs;.

 vkJ md;whl tho;tpy; Nkw;$wpa rf;jp tbtq;fis gad;gLj;Jtjw;fhd

cjhuzq;fis Kd;itAq;fs;.

 GtpaPu;g;G mKf;fj;jpw;Fk; ,af;fr;rf;jpf;Fkhd rkd;ghLfis Kd;itAq;fs;.

   E mgh  > 
2

 

1
  

2
kE mv

 Nkw;$wpa rkd;ghLfis gad;gLj;jp vspa gpurpdq;fisj; jPu;f;f topg;

gLj;Jq;fs;.

 nraw;ghLfs; %yk; ,af;fr;rf;jp> GtpaPu;g;G mOj;jr;rf;jp Mfpatw;Wf;fpilNa

Vw;gLk; rf;jp khw;wq;fis nra;J fhl;Lq;fs;.

 Ntiy nra;Ak; tPjk; tY vd tiutpyf;fzg;gLj;Jq;fs;.

(nra;j Ntiy /  Neuk;) tYtpw;fhd myF cthl; (Walt)  vdf; $Wthu;.

(xU nrf;fDf;F a+y; s J-1)

 tYTld; njhlu;ghd vspa fzpjr; nraw;ghLfis jPu;g;gjw;F khztu;fSf;F

topfhl;Lq;fs;.

Kf;fpa vz;zf;fUf;fs;:

 nghwpKiwr;rf;jp

 mOj;jr;rf;jp

 ,af;fr;rf;jp

 GtpaPu;g;G mOj;jr;rf;jp

 kPspay; mOj;jr;rf;jp

 tY

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 gy;NtW rf;jp tiffisAk; Kd;itf;fg;gLk; nghUj;jkhd cjhuzq;fisAk;

kjpg;gpLq;fs;.

 rf;jp epiykhw;wq;fis rupahf Fwpg;gpLq;fs;.

 tY> ,af;fr;rf;jp> GtpaPu;g;G mOj;jr;rf;jp Mfpatw;Wf;F vz;uPjpahd gpur;rpid

fisj; jPu;f;Fk;NghJ kjpg;gpLq;fs;.

jutpUj;jp cs;sPLfs;:

 ,wg;gu; ehlh> n`ypf;]; tpy;> GtpaPu;g;G mOj;jr;rf;jp ,af;f rf;jpfSf;fpilapy;

eilngWk; khw;wj;ijf; fhl;Ltjw;fhd nghUj;jkhd mikg;G.
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Nju;r;rp 3

3.0 gy;NtW rf;jp tiffs;> rlg;nghUs; rf;jpfSf;fpilapy;  eilngWk; ,ilj;

jhf;fq;fs;> rf;jp epiykhw;wk; vd;gtw;wpd; cr;r kl;lj;jpy; tpidj;jpwDlDk;

tpisjpwDlDk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.9:

vspa kpd;Rw;wpd; nraw;ghl;ilAk; fl;Lg;ghl;ilAk; tpsq;fpf; nfhs;tjw;F

kpd;Ndhl;lj;jpd; mbg;gilj; jj;Jtq;fisAk; tpjpfisAk; gad;gLj;Jthu;.

ghlNtisfs;;: 10

fw;wy; NgWfs;:

 epiykpd;Df;Fk;> kpd;Ndhl;lj;jpw;Fk; ,ilapyhd NtWghl;ilf; fhl;Ltjw;F

vspa nraw;ghLfis Nkw;nfhs;thu;.

 ,yj;jpud; gha;r;ry; rhu;ghf epak kpd;Ndhl;lk; ghAk; jpiriaf; $Wthu;.

 mOj;j NtWghl;il Vw;gLj;Jk;NghJ kpd;Ndhl;lk; gha;fpwJ vd;gij Vw;Wf;

nfhs;thu;.

 Rw;wpy; mOj;j NtWghl;il Vw;gLj;j kpd;%yq;fs; gad;gLj;jg;gLfpd;wd

vd tpsf;Fthu;.

 kpd;%yj;jpD}lhf kpd;Ndhl;lk; ghahjNghJ mjpy; cs;s KidTfSf;fpilap

yhd mOj;j NtWghL kpd;dpaf;f tpir vd tpsf;Fthu;.

 kpd;Ndhl;lk; gha;tij vjpu;f;fpd;w fhuzp jil vd;gij njspTgLj;Jthu;.

 jiliag; ghjpf;fpd;w fhuzpfisf;  fhl;Ltjw;F vspa gupNrhjidfis

Nkw;nfhs;thu;. (ePsk;> FWf;Fntl;LKfg;gug;G> jilj;jpwd;)

 flj;jpnahd;Wf;F FWf;fhff; fhzg;gLk; mOj;j NtWghl;Lf;F (V) mjD}lhfg;

ghAk;  kpd;Ndhl;lj;jpw;Fk; ( I )   ,ilapyhd  njhlu;igf;  fhl;Ltjw;F

vspa gupNrhjid xd;iw Nkw;nfhs;thu;.

 kpd;Ndhl;lj;Jld; mOj;j NtWghL khWgLk; Kiwia tiuG %yk;

fhl;Lthu;.

 V  I  ,w;fhd tiuigg; ngWthu;.

 V,  I  f;F ,ilapyhd njhlu;igg; gad;gLj;jp Xkpd; tpjpiaf; (V = IR)
$Wthu;.

 flj;jpapd; jil R vd;gij $Wthu;.

 kpd;Rw;Wf;fspy; jilia Vw;gLj;Jtjw;F jilap gad;gLj;jg;gLtij

tpsf;Fthu;.

 rpy vspa cgfuzq;fs; %yk; njhluhf  my;yJ  rkhe;jukhf ,izg;gjd;

%yk; rktYj;jil khWgLk; vd;gijf; fhl;Lthu;.

 njhluhf>  rkhe;jukhf  ,izf;fg;gl;Ls;s  jilapfspd;  rktYj;jilf;fhd

rkd;ghLfisj; jUthu;.

 njhluhf> rkhe;jukhf ,izf;fg;gl;Ls;s jilapfspd; rktYj;jiliaf;

fzpg;ghu;.

 kpd;Rw;W xd;wpy; kpd;Ndhl;lj;ijf; fl;Lg;gLj;Jtjw;F jilfis rkhe;ju

khfNth njhluhfNth ,izf;f Ntz;Lk; vd;gij Vw;Wf; nfhs;thu;.
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ghlj;ijj; jpl;lkpLjy; njhlu;ghd mwpTWj;jy;fs;:

 vspa nraw;ghLfs; %yk; epiykpd;Ndw;wj;jpw;Fk; kpd;Ndhl;lj;jpw;Fk;

,ilapyhd NtWghl;il tpsf;Fq;fs;.

 flj;jpapD}lhf kpd;Ndhl;lk; gha;tjw;F mjDs; RahjPd ,yj;jpud;fs;

fhzg;gl Ntz;Lk; vd;gij fye;Jiuahly; %yk; tpsf;Fq;fs;. (fhtypfspy;

RahjPd ,yj;jpud;fs; fhzg;glhjjhy; mjD}lhf kpd;Ndhl;lk; ghahJ.)

 flj;jpnahd;wpd; ,uz;L KidTfSf;fpilapy; mOj;j NtWghl;il

Vw;gLj;Jtjd; %yk;  RahjPd ,yj;jpud;fs; xU jpirapy; gha;tJld;

mjw;F vjpu;j;jpirapy; epak kpd;Ndhl;lj;jpd; jpir fhl;lg;gLfpd;wJ vd

tpsf;Fq;fs;.

 kpd;%ynkhd;wpd; KidTfSf;fpilapyhd mOj;j NtWghL fhzg;gLtij

nraw;ghLfs; %yk; fhl;Lq;fs;. kpd;fyj;jpD}lhf kpd;Ndhl;lk; ghahjNghJ

mjd; KidfSf;fpilapyhd mOj;j NtWghL kpd;dpaf;f tpir vd

tiutpyf;fzg;gLj;Jq;fs;.

 vspa kpd;Rw;nwhd;iwg; gad;gLj;jp V,  I ,ilapyhd thrpg;igg; ngw;Wf;

nfhs;Sq;fs;.

 gupNrhjidj; juTfisg; gad;gLj;jp kpd;Ndhl;lj;Jld; mOj;j NtWghL

khWgLtij tiughf;Fq;fs;.

 V,  I  ,w;fpilapyhd tiuigg; gad;gLj;jp Xk; tpjpiaf; fl;bnaOg;Gq;fs;.

mjid cupa Kiwapy; Kd;itAq;fs;.

 Xk; tpjpia V = IR  rkd;ghL %yk; tpsf;Fq;fs;.  ,q;F R vd;gJ flj;jpfspy;
jil vd mwpKfg;gLj;Jq;fs;.  mjd; myF Xk; (W) vdf; fhl;Lq;fs;.

 vspa nraw;ghLfs; %yk; flj;jpapd; jilahdJ mjd; ePsk; (l)> mjd;

FWf;Fntl;LKfg;gug;G (A)> gjhu;j;jj;jpd; jd;ikf;F Vw;g khWgLk; vd;gij

nra;J fhl;Lq;fs;.

 epiyahd jil> khWk; jil> xsp czu;jil Mfpa jil tiffis

khztu; fSf;F toq;fp mtw;wpd; tpNrl ,ay;igAk; gad;ghl;ilAk;

tpsf;fpAk;> NkYk; mtw;wpd; ngWkhdq;fis Fwpg;gplg;gl;Ls;s Kiwiar;

Rl;bf;fhl;Lq;fs;.

 jilfspd; ngWkhdq;fisf; Fwpf;Fk; epwtisaq;fis mwpKfg;gLj;Jq;fs;.

toq;fg;gl;l jilfspd; ngWkhdq;fis fzpg;gjw;F cjtp GupAq;fs;.

 jilfis rkhe;jukhfNth my;yJ njhluhfNth ,izg;gjd; %yk;

ntt;NtW ngWkhdk; nfhz;l jilj;njhFjpnahd;iw mikj;Jf; nfhs;s

KbAk; vdf; fhl;Lq;fs;.

 rkhdj; jilap vDk; gjj;ij mwpKfg;gLj;Jq;fs;.

 vspa nraw;ghLfs; %yk; rkhe;jukhf> njhluhf ,izf;fg;gl;l jilfspd;

rkhdj;jilia fzpg;gjw;F khztu;fSf;F topfhl;Lq;fs;.

rkhe;juk; 
1 2

1 1 1
 =  ........

RR R
+ +

njhlu;  1 2 ........R R R= + +
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Kf;fpa vz;zf;fUf;fs;:

 flj;jp

 fhtyp

 kpd;Ndhl;lk;

 kpd;mOj;j NtWghL

 kpd;,af;ftpir

 jil

 jilap

 rkhdj;jil

fzpg;gPLk; kjpg;gPLk; njhlu;ghd mwpTWj;jy;fs;:

 nghUj;jkhd epajpfisg; gad;gLj;jp khztu;fis fzpg;gPL nra;Aq;fs;.

 nghUj;jkhd cgfuzq;fisg; gad;gLj;jy;.

 ftdkhf cgfuzq;fisg; gad;gLj;jy;.

 jpUj;jkhd Kbitg; ngw;Wf; nfhs;Sjy;.

 rupahd KbTf;F tUjy;.

 nghUj;jkhd rkd;ghLfis gad;gLj;jp fzpj;jy;fis Nkw;nfhs;Sjy;.

jutpUj;jp cs;sPLfs;:

 jilap> Nthy;w;Wkhdp> mk;gpau;khdp> njhlu;Gf;fk;gp> Msp> kpd;fl;Lg;gLj;jp
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nrad;Kiwg; gl;bay; - juk; 10

 capuq;fpfspy; fhzg;gLk; gpujhd %yfq;fis milahsq; fhZjy;.

 jhtu kw;Wk; tpyq;F ,ioaq;fis mtjhdpj;jy;.

 jhtuk; xd;wpd; tsu;r;rpapid tsu;r;rpkhdp nfhz;L msj;jy;.

 Rthrj;jpd;NghJ xl;rprd; mfj;JwpQ;ry;.

 Rthrj;jpd;NghJ fhgdPnuhl;irl;L ntsptplg;gly;.

 jiyKiwAupikf; Nfhyq;fis Muha;jy;.

 jhtuq;fspy; nraw;if Kiw gjpitj;jiy nra;J fhl;Ljy;.

 g+nthd;wpd; gFjpfis ,dq;fhZjy;.

 nehjpar; nraw;ghl;bid nra;J fhl;Ljy;.

 xUtpj;jpiy kw;Wk; ,Utpj;jpiyj; jhtuq;fspw;F cupj;jhd ,ay;Gfis ,dq;

fhZjy;.

 Ks;se;jz;lw;w tpyq;Ffis mtw;wpw;Fupj;jhd ,ay;Gfisf; nfhz;L ghFgLj;Jjy;.

 Ks;se;jz;Ls;s tpyq;Ffis mtw;wpw;Fupj;jhd ,ay;Gfisf; nfhz;L ghFgLj;jy;.

 mad; gpizg;GfspdJk; gq;fPl;L tYg;gpizg;GfspdJk; ngsjPf ,ay;Gfspid

vLj;Jf; fhl;Ltjw;F vspa nraw;ghLfisr; nra;Jfhl;Lf.

 ntt;NtW tifahd ,urhadj; jhf;fq;fis fhz;gpg;gjw;fhf vspa nraw;ghL

fspidr; nra;Jfhl;Lf.

 jug;gl;l cNyhfq;fs; tsp> ePu;  kw;Wk;  Ijhd  mkpyq;fSld;  fhz;gpf;Fk;

jhf;fq;fspw;fhf vspa nraw;ghLfisr; nra;Jfhl;Lf.

 Ijurd;> xl;rprd; kw;Wk; fhgdPnuhl;irl;L khjpupfis cupa cgfuz tbtikg;G

nfhz;L Nrfupf;Ff.

 Ijurd;> xl;rprd; kw;Wk; fhgdPnuhl;irl;L  vd;gtw;iw ,dq;fhz;gjw;fhf vspa

gupNrhjidfisr; nra;Jfhl;Lf.

 jhf;ftPjj;jpidg; ghjpf;Fk; fhuzpfis fhz;gpg;gjw;fhf vspa nraw;ghLfisr;

nra;Jfhl;Lf.

 xU  Neu;Nfhl;L  ,af;fj;jpy;  xU  nghUshdJ  ,aq;fpf; nfhz;bUf;Fk;NghJ

,lg;ngau;r;rp Neuj;Jld; khWgLk; tpjj;jpid Muha;jy;.

 xU rPuhd Mu;KLfYld; ,aq;fpf; nfhz;bUf;Fk; nghUs; xd;wpd; Mu;KLfiyg;

ghjpf;Fk; fhuzpfis fz;lwpjYk;> epa+l;ldpd; ,uz;lhk; tpjpapidr; rupghu;j;jYk;.

 jpz;k Nkw;gug;Gf;fspw;fpilNaahd cuha;T tpirfspd; jd;ik kw;Wk; vy;iy

cuha;T tpirapidg; ghjpf;Fk; fhuzpfs; Mfpadtw;iwf; fz;lwpjy;.

 tpirj;jpUg;gj;jpidg; ghjpf;Fk; fhuzpfis ,dq;fhZjy;.

 xU nghUspd; kPJ %d;W tpirfs; gpuNahfpf;fg;gLk;NghJ mg;nghUs; rkdpiy

apypUg;gjw;fhf jpUg;jpg;gLj;jg;gl Ntz;ba fhuzpfisf; fz;lwpjy;.

 Mf;fpkpb]pd; tpjpapid gupNrhjid uPjpahfr; rupghu;j;jy;.

 Xkpd; tpjpapid gupNrhjid uPjpahfr; rupghu;j;jy;.




