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

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l

ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy fy;tpg;

gug;Gfspd; vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;l ghltpjhdj;jpd; Kjy;

ghfj;jpid mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l

Njrpa fy;tp ,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;lJld;

nghJj; Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;

fspdJk; nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L

ghltpjhdk; eilKiwg;gLj;jg;gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd;

,uz;lhk; ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L

tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau; epiy

tiu midj;Jg; ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis

tsu;j;njLg;gjw;fhf> fPopUe;J Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw

gad;gLj;jg;gLfpwJ. xNu ghlj;jpd; cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk;

ghtpg;gjidf; Fiwg;gjw;fhfTk;> ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;>

nraw;gLj;jf;$bajhd khztu; ikag; ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk;

fpilahd xUq;fpizg;ghdJ nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F

mtrpakhd topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy;

nraw;ghLfspy; nghUj;jg;ghl;Lld; <LgLj;jpf;nfhs;tjw;fhfTk;> tFg;giw

mstPLfisAk; kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid

Nehf;fkhff; nfhz;L Gjpa Mrpupa topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ.

,e;j topfhl;b. E}y;fs;> Mrpupaiu xU nghUj;jg;ghLila Mrpupauhf

tFg;giwapy; nraw;gl itf;fpd;wJ. ,e;j topfhl;b E}y;fspD}lhf> Mrpupau;fs;

jq;fs; khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;>

nraw;ghLfisAk; jhq;fshfNt njupe ;njLf;Fk; Rje;j puj ;j pidAk;

ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf; fg;gl;l ghlg;gug;Gf;fspd; ghupa Rikfs;

,y;yhnjhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupa topfhl;b E}y;fs; KOg;gad;ghL

cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy;; ntspaplg;gLk; tpje;Jiuf;fg;gl;l

ghl E}y;fspd; cr;rg; gad;ghl;bidg; ngw;Wf;nfhs;tJ mtrpakhfpd;wJ.



fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid

eilKiwg;gLj;jf;$ba fy;tp Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj;

Njitahd Nju;r;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid toq;ff;$ba

khztu;fspd; vz;zpf;ifapid tpUj;jp nra;af;$bajhapUj;jNyahFk;.

,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;> fy;tp

mYty;fs; rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;

cUthf;fj;jpw;Fg; gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa

Nehf;fj;jpw;fhf mu;g;gzpg;Gld; gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk;

tho;j;Jf;fisAk; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp. jpUkjp. [ae;jp FzNrfu
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kfufk.
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gpujpg; gzpg;ghsu; ehafk; mtu;fspd; nra;jp

fle;j fhye;njhl;Lf; fy;tpahdJ njhlu;e;J khw;wq;fSf;Fl;gl;L Kd;nrd;W

nfhz;bUf;fpd;wJ. mz;ika  Afj;jpy; ,k;khw;wq;fs; kpf Ntfkhf Vw;gl;ld.

fw;wy; Kiwfisg; Nghd;W njhopEl;gf; fUtpfspd; ghtid kw;Wk; mwpTj;

Njhw;wq;fs; njhlu;ghfTk; fle;j ,U jrhg;jq;fspYk; $bastpyhd kWkyu;r;rp

Vw;gl;L tUtjidf; fhzf;$bajhf ,Uf;fpd;wJ. ,jw;fikaj; Njrpa fy;tp

epWtfk; 2015 Mk; Mz;Lf;Fupa fy;tp kWrPuikg;gpw;nfdg; nghUj;jkhd

eltbf;iffs; gytw;iw 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

,iaghf;fj;jpw;Fl;gLj;jp khztu; ikaf; fw;wy; - fw;gpj;jy; Kiwia

mbg;gilahff; nfhz;L Gjpa ghltpjhdk; jpl;lkplg;gl;Lg; ghlrhiy Kiwikapd;

Kftu;fshfr; Nrit GupAk; Mrpupau;fshfpa cq;fsplk; ,t;thrpupau; topfhl;bia

xg;gilg;gjpy; ngUkfpo;r;rp milfpd;Nwd;.

,t;thwhd Gjpa Mrpupau; topfhl;bia cq;fSf;Fg; ngw;Wf; nfhLg;gjd; Nehf;fk;

mjd; %yk; rpwe;j gq;fspg;igg; ngw;Wj; juKbAk; vd;w ek;gpf;ifapyhFk;.

,t;thwhd Mrpupau; topfhl;bahdJ tFg;giwf; fw;wy; - fw;gpj;jw; nranyh

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

mNjNghd;W ,jd; JizAld;> eilKiw uPjpahd tsq;fisAk; gad;gLj;jp

kpfTk; rpwg;ghd mZFKiwiaf; ifahz;L ghlj;ij tFg;giwapw;

nraw;gLj;Jtjw;fhd KOikahd Rje;jpuk; Mrpupau;fSf;F cz;L.

cq;fSf;F toq;fg;gLk; ,e;j Mrpupau; topfhl;biar; rpwe;j Kiwapy; tpsq;fp kpfr;

rpwe;j Mf;fj;jpwd; nfhz;l khztu; r%fnkhd;iw cUthf;fp ,yq;ifiag;

nghUshjhu> r%fuPjpapy; Nkk;ghlilar; nra;ag; nghWg;Gld; nraw;gLtPu;fnsd;gJ

jpz;zk;.

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

tsthsu;fs; Nghd;Nwhupd; mupa Kaw;rpapdhYk; mu;g ;gzpg;gpdhYk;

cUthf;fg;gl;Ls;sJ.

fy;tpj;Jiwapd; mgptpUj;jpf;fhd Nehf;fj;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;fpNwd;.

vk;. vt;. v];. gp. [atu;jd>

gpujpg; gzpg;ghsu; ehafk;>

tpQ;Qhd njhopDl;gg; gPlk;>

Njrpa fy;tp epWtfk;.
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mwpTWj;jy;fs;

njhopDl;gtpaYf;fhd tpQ;Qhdg;; ghlj;Jf;Fupa ,e;j Mrpupau;

topfhl;b> juk; 12 f;Fupa fw;wy; - fw;gpj;jy; nrad;Kiw njhlu;ghff;

iff;nfhs;sg;gl Ntz;ba fw;gpj;jy; mZFKiwfSf;Fupa

topfhl;ly;fis toq;Fk;.

khztuJ Mf;fj;jpwd;fs; kw;Wk; ghlrhiyapy; ngw;Wf;

nfhs;sj;jf;f tsq;fs;> fw;gpgpj;jy; njhlu;ghd Mrpupaupd; Nju;r;rp>

Mfpatw;iwg; gad;jU tpjj;jpy; gad;gLj;jpg; ghlj;jpl;lj;jpy;

Fwpg;;gplg;gl;l fw;ww; NgWfis va;jr; nra;tjw;F ,q;F Fwpg;gplg;gl;Ls;s

fw;wy; fw;gpj;jy; nrad;Kiwfs; cjtpahf mikAk;.

NkYk;> Mrpaupau; jdJ tpUg;gj;jpw;Nfw;whw;Nghy; Njitfs;

kw;Wk; trjpfisf; fUj;jpw;nfhz;L> ,e;j Mrpupau; topfhl;bapy;

Fwpg;gplg;gl;Ls;s Nju;r;rpfs; kw;Wk; Nju;r;rp kl;lq;fis ,q;F

Fwpg;gplg;gl;Ls;s xOq;FKiwapy; my;yhJ fw;gpf;fj;jf;f Rje;jpuk;

MrpupaUf;Fs;sJ.

,e;jg; ghlkhdhdJ gy ghlq;fspd; Nru;f;ifiaj; jd;dfj;Nj

nfhz;Ls;sjhy; ju;f;f uPjpahfTk; nrad;Kiw uPjpahfTk; khztu;fis

fw;wypy; <LgLj;JtJ ,d;wpaikahjjhFk;. mt;thNw> nrad;Kiwf;

Fwpg;Gg; Gj;jfj;jpy; nrad;Kiwr; nraw;ghLfs; rhu;e;j mtjhdpg;Gfs;

mwpf;ifg;gLj;jg;gl Ntz;Lk;.

njhopDl;gtpaYf;fhd tpQ;Qhdk; vDk; ,e;jg; ghlj;jpD}Nl

f.ngh.j(cau;ju) njhopDl;gtpay; ghlj;Jiwiaf; fw;gjw;Fj;

Njitahd mbg;gil tpQ;Qhd> fzpj  kw;Wk; jftw; njhopDl;g

mwpT toq;fg;gly; Nehf;fhff; nfhs;sg;gl;Ls;sJ. vdNt> ,jw;fika

fw;wy; - fw;wgpj;jy; eltbf;iff;F Vw;w #oiyf; fl;bnaOg;GtJ

Mrpupaupd; nghWg;ghFk;.
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mwpKfk;

fy;tpg; nghJj; juhjug; gj;jpu cau;ju tFg;Gf;fSf;nfd mwpKfQ; nra;ag;

gl;Ls;s njhopDl;gf; fy;tpj; Jiwapd; fl;lha ghlkhd njhopDl;gtpaYf;fhd

tpQ;Qhdj;jpw;Fupa jpUj;jpaikf;fg;gl;l ghlj;jpl;lj;Jf;F mikthf ,e;j Mrpupau;

topfhl;b jahupf;fg;gLs;sJ.

njhopDl;gf; fy;tpj; JiwapYs;s gpujhd ghlq;fisf; fw;gjw;fhd fzpj>

tpQ;Qhd kw;Wk; jftw; njhopDl;gtpay; njhlu;ghd mbg;gil mwpit toq;Ftij

Nehf;fhff; nfhz;L 2013 Mz;by; ntspaplg;gl;l Mrpupau; topfhl;bapy; jpUj;jq;fs;

Nkw;nfhs;sg;gl;L 2017 Mz;bypUe;J eilKiwg;gLj;Jtjw;nfd ,J

rku;g;gpf;fg;gl;Ls;sJ.

,e;jg; ghlj;ijf; fw;gpf;Fk;NghJ xt;nthU Nju;r;rpapd; fPOk; jjug;gl;Ls;s

fw;ww; NgWfs; va;jg;glj;jf;f tifapy; ghlj;ijj; jpl;lkpl;Lf; fw;wy; - fw;gpj;jy;

nrad;Kiwapy; <LgLtjd; %yk; gad;jU fw;wy; mDgtq;fis khztUf;F

mspf;f KbAk;.

fw;wy; - fw;gpj;jy; nrad;Kiwfspd; fPo; Fwpg;gplg;gl;Ls;s tplaq;fs;

xOq;FKiwapy; fl;bnaOg;gj;jf;f  tpjkhfg; ghlj; jpl;lkpliy Nkw;nfhs;tjd;

%ykhfg; ghluPjpahd Nju;r;rpfis khztu;fsplk; Vw;gLj;j KbAk;.  ,q;F

mwpKiw tplaq;fSf;Fk; nrad;Kiw tplaq;fSf;Fk; Njitahd topfhl;ly;fs;

toq;fg;glLs;sd. nrad;Kiwfspidj; jpl;lkpLk;NghJ ,q;F Fwpg;gplg;gl;Ls;s

nrad;Kiwj; jpwd;fs; gw;wpf; ftdj;jpw;nfhs;tJ mtrpakhFk;.

Nkw;gb tplaq;fisf; fUj;jpw; nfhz;L khztu;fSf;Fg; gad;jU fw;gpj;jy;

mDgtq;fs; fpilf;fj;jf;f fw;ww; #oiyf; fl;bnaOg;GtJ MrpupauJ nghWg;ghFk;.

,jd;%ykhfr; rkfhy Kf;fpaj;Jtk; nfhz;l  ,e;jg; ghlj;ij ehl;bd; mgptpUj;jpf;Fg;

gq;fspg;Gr; nra;aj;jf;f tpjkhf eilKiwg;gLj;JtJ Mrpupaupd; nghWg;;ghFk;.



1

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

Nju;r;rp 1.0 : gug;G> fdtsT gw;wp Ma;e;jwpe;J kl;Lg;gLj;jg;gl;l ,lg;gug;ig

rpwg;G kl;lj;jpy; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.1: Nfj;jpu fzpj js tbtq;fs; kw;Wk; jpz;kq;fspd; Nkw;gug;Gfspd;

gug;gsTfis Muha;thu;

ghlNtisfs; : 10

fw;ww;NgWfs; :  Nfj;jpufzpj jstbtq;fspd; Nkw;gug;gpd; gug;gsitf; fhz;ghu;.

² $l;Lf; Nfj;jpufzpj jstbtq;fspd; gug;gsitf; fhz;ghu;.

² $l;Lf; Nfj;jpufzpj jstbtq;fspd; gug;gsT rhu;e;j gpurpdq;fs; jPug;ghu;.

² jpz;kq;fspd; Nkw;gug;gpd; gug;gsitf; fhz;ghu;.

² $l;Lj; jpz;kq;fspd; Nkw;gug;gpd; gug;gsitf; fhz;ghu;.

² $l;Lj; jpz;kq;fspd; Nkw;gug;Gg; gug;gsT njhlu;ghd gpurpdq;fisj;

jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 juk; 6-11 tFg;Gfspy; fw;w Nfj;jpufzpj tbtq;fs; kw;Wk; mtw;wpd; gug;gsitj;

JzpAk; tpjk; gw;wp Qhgfg;gLj;jpg; ghlg; gpuNtrj;ij Nkw;nfhs;f.

 mstPLfs; jug;gLkplj;J rJuk;> nrt;tfk;> Kf;Nfhzp Mfpatw;wpd; gug;gsitj;

JzpAk; tpjj;ij tptupg;gjw;F khztu;f;Fr; re;ju;g;gkspf;fTk;. khztuJ

Jyq;fy;fSf;F mika xt;nthU tbtj;ijAk; fUk;gyifapy; tiue;J

ml;rufzpjf; FwpaPLfs; %yk; mstPLfisf; Fwpj;J mtw;wpd; gug;gsitf;

fhz;gjw;fhd #j;jpuq;fis vOjpf;fhl;Lf.

 mt;thNw ,izfuk;> ruptfk; Mfpatw;wpd; gug;gsitf; fhz;gjw;fhd #j;jpuq;fisf;

fl;bnaOg;GkhW khztiu topg;gLj;Jf.

 Miu jug;gLkplj;J tl;lj;jpd; gug;gisitj; JzpAk; #j;jpuj;ij khztuplk;

tpdtpawpf.

 NkNy Fwpg;gplg;gl;l Nfj;jpufzpj tbtq;fs; ,uz;il my;yJ rpytw;iw ,izj;J

$l;Lj; jstbtj;jpd; gug;gsitj; Jzpa khztu;fis topg;gLj;Jf.

 khztu;fis cupa gapw;rpapy; <Lglr; nra;f.

 rJuKfp> fdTU> cUis> mupak;> $k;gfk;> Nfhsk; Mfpa jpz;kq;fspd;

khjpupAUf;fisg; ngw;Wf;nfhs;f. (khjpupAUf;fisr; nra;tJ mtrpakd;W.

khjpupAUf;fshfg; gad;gLj;jf;$ba nghUl;fisg; ngw;Wf;nfhs;f.)

 me;j xt;nthU khjpupAUitAk; vLj;J mjpYs;s Kfq;fspd; vz;zpf;if> kw;Wk;

mk;Nkw;gug;Gfspd; Nfj;jpufzpj tbtq;fs; Mfpad gw;wp khztUld; fye;JiuahLf.

 ,jdbg;gilapy; xt;nthU jpz;kj;jpdJk; Nkw;gug;Gg; gug;gsitj; JzpAk; tpjj;ij

tpsf;Ff.

 cUisapd; Nkw;gug;gpd; gug;gsitf; fzpf;Fk;NghJ mjpYs;s %d;W

Nkw;gug;Gf;fSs;  ,uz;L tl;lq;fSk; xU tisthd Nkw;gug;Gk; cs;snjd

tpsf;Ff. tisthd Nkw;gug;ig tpupg;gjhy; mJ nrt;tf tbthf mikAk; vdTk;>

mjd; ePsk; tl;lj;jpd; gupjpf;Fr; rkdhFk; vdTk; mjd; mfyk; cUisapd;

cauj;Jf;Fr; rkdhFk; vdTk; vLj;Jf;fhl;Lf. mjd; gug;gsitrhvdg;; ngWf.

(r vd;gJ tl;lj;jpd; Miu> h vd;gJ cUisapd; cauk;)

,jw;fika nkhj;j Nkw;gug;gpdJk; gug;gsT rh + r2 vdf; fhl;Lf.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

jfuj;jpyilf;fg;gl;l kPd; nfhs;fyd; my;yJ NtW Nygy; (Label) nfhz;l

nfhs;fydpd; Rw;Wj;jhisf; ftdkhff; fow;wp mt;tisthd Nkw;gug;G nrt;tf

tbthdJ vdf; fhl;lyhk;.

 gy;NtW mstPLfs; nfhz;l jpz;kq;fspd; Nkw;gug;Gfspd; gug;gisitf; fhz;gjw;F

khztiu topg;gLj;Jf. ($l;Lj; jpz;kq;fs; mlq;fyhf)

g p ujhd nrhw ;ffs ; (Key words)

 Nfj;jpufzpj tbtq;fs;  - Geometric shapes

 $l;Lj; jpz;kq;fs;      - Combined solids

jutpUj;jp cs;sPLfs;

 rJuKfp> fdTU> $k;gfk;> mupak;> cUis Mfpatw;wpd; khjpupAUf;fs;.

fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;.

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 Nfj;jpufzpj tbtq;fspd; Nkw;gug;gpd; gug;gsitj; Jzpjy;.

 $l;Lj; jstbtq;fspidf; Nfj;jpu fzpjj; jstbtq;fshf Ntwhf;fpg; gug;gsitj;

Jzpjy;.

 jpz;kq;fspd; Nkw;gug;Gg; ghfq;fspd; Nfj;jpu fzpj tbtq;fis ,dq;fhz;ghu;.

($l;Lj; jpz;kq;fs; mlq;fyhf)

 jpz;kq;fspd; Nkw;gug;Gfspd; gug;gsTfisj; Jzpjy;. ($l;Lj; jpz;kq;fs; mlq;fyhf)
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

Nju;r;rp kl;lk; 1.2 : jpz;kq;fspd; fdtsitf; fz;lwpthu;.

ghlNtisfs; : 07

fw;ww; NgWfs; : ² jug;gl;l jpz;kq;fspd; fdtsitj; Jzpthu;.

² $l;Lj; jpz;knkhd;wpd; fdtsitj; Jzpthu;.

² $l;Lj; jpz;kq;fspd; fdtsT njhlu;ghd gpurpdq;fs; jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 fdtsT gw;wpa fUj;J  kw;Wk; mjd; gy;NtW gpuNahfq;fs; gw;wpf; fye;Jiuahbg;

ghlj;ij mZFf.

 jpz;kq;;fspd; fdtsitf; fzpg;gjw;Fg; gad;gLj;jg;gLk; #j;jpuq;fisr; rku;g;gpj;J

mtw;wpd; vspikahd gpuNahfj;ijr; nra;Jfhl;Lf.

 rJuKfp> fdTU> $k;gfk;> $k;G> mupak;> cUis> Nfhsk; Mfpa tbtq;fisf;

nfhz;l jpz;kq;fis khztuplk; toq;fp mtw;wpd; fdtsitf; fzpg;gjw;nfdg;

ngw;Wf;nfhs;s Ntz;ba mstPLfs; vitnad tpdTf.

 me;j mstPLfisg; ngw;Wf;nfhs;Sk; Kiwfs; vitnad tpdTf.

 mt;thW ngw;Wf; nfhz;l mstPLfspd; mbg;gilapy; mj;jpz;kq;;fspd; fdtsitf;

fzpf;FkhW khztiu <LgLj;Jf.

 fdtsT rhu;e;j rpy gpurpdq;fSf;Fj; jPu;T ngWk; tpjj;ijr; nra;J fhl;Lf.

 fdtsT rhu;e;j gpurpdq;fisj; jPu;f;FkhW khztiu topg;gLj;Jf.

 $l;Lj; jpz;kq;fs; gad;gLj;jg;gLk; nt;tNtW re;ju;g;gq;fs; gw;wpf; fye;JiuahLf.

 mt;ntht;nthU re;ju;g;gj;jpYk; fdtsitf; fzpf;Fk; tpjj;ijf; fye;JiuahLf.

 mtw;Ws; rpy re;ju;g;gq;fs; njhlu;ghff; fdtsitf; fzpf;FkhW khztiu

topg;gLj;Jf. (mstPLfis mDkhdpj;Jf; nfhs;syhk;)

 $l;Lj; jpz;kq;fspd; fdtsT njhlu;ghd gpurpdq;fisj; jPu;f;FkhW khztiu

topg;gLj;Jf.

gpujhd nrhw;fs; (Key words)

 $l;Lj; jpz;knkhd;wpd; fdtsT - Volume of a combined solid object

jutpUj;jp cs;sPLfs; :

 cUis> rJuKfp> fdTU> Nfhsk;> $k;gfk;> $k;G> mupak; Mfpa jpz;kq;;fspd;

khjpupAUf;fs; (Models)

 ePsj;ij mstpLtjw;fhd cgfuzq;fs;

fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;; :

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 jpz;kq;;fspd; fdtsitf; fzpj;jy;

 $l;Lj; jpz;kq;;fspd; fdtsitf; fzpj;jy;

 jpz;kq;;fspd; fdtsT njhlu;ghd gpurpdq;fisj; jPuj;jy;
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Nju;r;rp  02 ( ntt;NtW mstPLfSf;fhfg; nghUj;jkhd mstPl;L myFisAk;

mstPl;L cgfuzq;fisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 2'1 ( ntt;NtW mstPLfSf;fhfg; nghUj;jkhd mstPl;L myFfisAk;

mstPl;L cgfuzq;fisAk; gad;gLj;Jthu;.

ghlNtisfs; ( 12

fw;ww;NgWfs; ( ² ntt;NtW ngsjpff; fzpaq;fis mtw;wpd; mstPl;L myFfSld;

tptupg;ghu;.

² mstPl;bd; gUkdpw;fika epak myFfspd; Kw;Nru;f;iffspd;

mtrpaj;ij vLj;Jf;fhl;Lthu;.

² jug;gl;l mstPl;L cgfuznkhd;wpd; g+r;rpa tOitAk;  ,opntz;zpf;

ifiaAk; Fwpg;gpLthu;.

² jug;gl;l mstPl;L cgfuznkhd;wpd; gpd;d tOitAk; rjtPj

tOitAk; Fwpg;gpLthu;.

² rjtPj tOitf; ftdj;jpw;nfhz;L ,opntz;zpf;ifiag; ngupJk;

jpUj;jkhf msg;gjd; mtrpaj;ij vLj;Jf;fhl;Lf.

² Ntzpau; Nfhl;ghl;il Kd;itg;ghu;.

² Ntzpau; ,Lf;fpkhdpiag; gad;gLj;jp mstPLfisg; ngWthu;.

      ² jpUFf; Nfhl;ghl;il Kd;itg;ghu;.

² jpUfhzp Ez;khdpiag; gad;gLj;jp mstPLfisg; ngWthu;.

² jpUFf; Nfhl;ghL gad;gLk; cgfuzq;fisf; Fwpg;gpLthu;.

² Kj;Jyhj; juhirg; gad;gLj;jp mstPLfisg;ngWthu;.

² epWj;jw; fbfhuj;ijg; gad;gLj;jp nghUj;jkhd mstPLfisg;;

ngWthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

² ntt;NtW ngsjpff;; fzpaq;fis cjhuzkhff; nfhz;L me;je;jf; fzpaj;ij

msg;gjw;Fg; nghUj;jkhd myFfs; gad;gLj;jg;gLk; re;ju;g;gq;fis vLj;Jf;fhl;bg;;

ghlj;ij mZFf.

² gad;gLj;j Ntz;ba myif> fzpaj;jpw;F mikthfTk; fzpaj;jpd; gUkDf;F

mikthfTk; vLj;Jf;fhl;Lf.

² cjhuzk; : ePsj;ij msg;gjw;F - kPw;wu; ^m&

 ePz;l J}uj;ij msg;gjw;F - fpNyhkPw;wu; ^km&

 rpwpa jpzpTfis msg;gjw;F - fpuhk;       ^g&

 ngupa jpzpTfis msg;gjw;F - fpNyhfpuhk;       ^kg&

² ngsjpff; fzpaq;fisAk; mtw;iw msg;gjw;Fg;; gad;gLk; rUtNjr epak ^SI&

myFfisAk; Kd;itf;Ff.

² %y myfpd; ngupa ngWkhdq;fisNah kpfr; rpwpa ngWkhdq;fisNah kpfr;

RUf;fkhfTk; ,yFthfTk; vLj;Jf;fhl ;Ltjw;F %y myfpd; klq;Ffs;

gad;gLj;jg;gLfpd;wikia vLj;Jf;fhl;Lf. ,k;klq;Ffs; myfpd;; xl;Lf;fs; vdf;

Fwpg;gplg;gLk; vd;gijAk; tpsf;Ff.

cjhuzk; : 2500 kPw;wu; - 2.5 fpNyhkPw;wu;
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 Mrpupau; topfhl;b juk; 12

² gpd;tUk; Kd;xl;Lf;fis vLj;Jf;fhl;Lf.

² ehshe;j tho;f;ifapy; gad;gLk; mbg;gilahd ngsjpff; fzpaq;fs; kw;Wk;

myFfs; rpytw;iw mbg;gilahff; nfhz;L vspa gpurpdq;fisj; jPu;f;FkhW

khztiu topg;gLj;Jf.

² kpfr; rpwpa mstPnlhd;wpw;fhfg; ngWk; thrpg;nghd;wpidr; rupahfg; gjpT nra;Ak;

tpjj;jpid tpsf;Ff

² kPw;wu;; Nfhiyg; gad;gLj;jp> rpy mstPLfisg; ngw topg;gLj;Jf. mjd; %yk;

kPw;wu; Nfhiyg; gad;gLj;jp msf;fj;jf;f kpfr; rpwpa mstPl;il vLj;Jf;fhl;Lf.

² ntt;NtW mstPl;L cgfuzq;fis (msTNfhy;;fs;> juhRfs;> epWj;jw; fbfhuq;fs;)

gad;gLj;jp mstPLfisg; ngw topg;gLj;Jf. ngw;w ngWkhdq;fisr; rupahfg;

gjpT nra;AkhW khztiu topg;gLj;Jf. mjd;%yk; mstPl;L cgfuznkhd;wpd;

,opntz;zpf;ifapd; (kpfr; rpwpa ngWkhdj;jpd;) Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lf.

² ngWk; mstPl;bd; gUkDf;fika ,opntz;zpf;ifapd; gad;gLjd;ikia

vLj;Jf;fhl;Lf.

cjhuzk; : ²  ePz;l J}unkhd;wpid msg;gjw;fhf ,opntz;zpf;if kPw;wuhf ̂m&

mike;Js;s Xu; mstPl;L cgfuzk; nghUj;jkhdJ.

²  nky;ypa fk;gpnahd;wpd; tpl;lk; Nghd;w rpwpa mstPLfis msg;gjw;F

,opntz;zpf;if 0'01 mm Mf mike;Js;s mstPl;L cgfuzk;

nghUj;jkhdJ.

² njhlf;f me;jk; Kwpe; ;J NtwhfpAs;s msf;Fk; ehlhtpdhy; my;yJ vspa

msTNfhypdhy; rupahd mstPnlhd;iwj; jhkhf mse;J ngwr; re;ju;g;gkspf;Ff.

² ,t;thwhd Nrjkile;j cgfuzq;fisf; nfhz;L msf;Fk;NghJ vjpu;Nehf;fg;gLk;

gpur;rpidfisf; fye;JiuahLf

² mt;thwhd cgfuzq;fisg; gad;gLj;jp mstPLfisg; ngw KbAnkd;gijAk;

mt;thwhd re;ju;g;gq;fspy; g+r;rpaky;yhj njupe;j Xu; ngWkhdj;jpypUe;J msf;fj;

njhlq;f Ntz;Lk; vd;gijAk; vLj;Jf;fhl;Lf.

² njhlf;f myF g+r;rpaky;yhj re;ju;g;gq;fspy; msj;jiyj; njhlq;Fk; ,lk; g+r;rpa

tO vdg;gLk;.

² mstPl;ilg; ngWk;NghJ g+r;rpa tOit ePf;fp mstPl;ilj; jpUj;jpf;nfhs;tJ mtrpak;

vd;gij vLj;Jf;fhl;Lf.

epak myfpd; klq;F xl;L FwpaPL

1015   ngw;wh    P
1012                   nuuh     T

109                    fpfh     G

106                    nkfh     M

103                    fpNyh    k

             10-1    nlrp     d

10-2    nrd;up           c

10-3    kpy;yp     m

             10-6    ikf;FNuh      µ

             10-9    eNdh     n

                      10-12    gpf;Nfh     p
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² mstPl;L cgfuznkhd;wpd; ,opntz;zpf;ifahdJ ngWk; mstPl;bd; ngWkhdj;Jld;;

fhl;Lk; tpfpjk; gpd;d tOthFk; vd; tpsf;Ff

² mstPl;L cgfuznkhd;wpd;%yk; mstPnlhd;iwg; ngWk;NghJ gpd;dtOit

,opthf;Ftjw;Fg;; nghUj;jkhd cj;jpfis cjhuzq;fSld; tFg;gpy; Kd;itf;FkhW

khztiu topg;gLj;Jf.

² cjhuzk; : fljhrpnahd;wpd; jbg;ig msg;gjw;fhf 100 fljhrpfspd;

jbg;igj; Jzpe;;J mg;ngWkhdj;ij 100 My; tFj;jy;

² rpwpa ePsnkhd;wpidg; ngw;Wj;; jpUj;jkhf mikg;gjd; mtrpaj;ij vLj;Jf; fhl;Lf.

² gpd;d tOitr; rjtPjkhff; fhl;LjNy rjtPj tOthFk; vd mwpKfQ;nra;f.

              

² rpwpa ePs msTfis msf;Fk;NghJ gpujhdkhf ,uz;L Nfhl;ghLfis mbg;gilahff;

nfhz;l cgfuzq;fs; gad;gLj;jg;gLfpd;wikia vLj;Jf;fhl;Lf. mtw;iwg;

gpd;tUkhW mwpKfQ;nra;f.

² Ntzpau;f; Nfhl;ghL

² jpUFf; Nfhl;ghL

² Ntzpau;f; Nfhl;ghl;il tpsf;Ff

² Ntzpau; cgfuznkhd;wpd; ,opntz;zpf;ifAldhd njhlu;ig Kd;itf;Ff

² Ntzpau; ,Lf;fpkhdpapd; ngauplg;gl;l tpsf;fg;glnkhd;wpd; JizAld; gFjpfisAk;

mt;ntht;nthU gFjpapdJk; njhopy;fisAk; Kd;itf;f khztu;fSf;F

re;ju;g;gkspf;Ff.

² Ntzpau; ,Lf;fpkhdpapd; ,opntz;zpf;ifiaAk; g+r;rpa tOitAk; fzlwpe;J

Kd;itf;fr; re;ju;g;gkspf;Ff.

² Ntzpau; ,Lf;fpkhdpiag; gad;gLj;jpg; gpd;tUk; mstPLfisg; ngWtjw;F

khztu;fSf;Fr; re;ju;g;gkspf;Ff.

² Nrhjidf; Fohnahd;wpd; ntsp tpl;lk;

² Riuahzpnahd;wpd; jbg;G

² PVC Fohnahd;wpd; cs; tpl;lk;

² ehzaf;Fw;wpnahd;wpd; ,il tpl;lk;

² Ntzpau;; ,Lf;fpkhdp rhu;e;j gpur;rpidfisj;; jPu;f;FkhW khztiu topg;gLj;Jf.

² Ntzpau; Nfhl;ghL gad;gLk; NtW rpy cgfuzq;fshf efUk; EZf;Ff;fhl;b>

jpNahliyw;W (Theodolite) Mfpatw;iw mwpKfQ;nra;f.

² jpUFf; Nfhl;ghl;il mwpKfQ; nra;f.

² jpUFf; Nfhl;ghL gad;gLk; cgfuznkhd;wpd; ,opntz;zpf;iff;fhd njhlu;ig

Kd;itf;f.

² jpUfhzp Ez;khdpnahdpnahd;wpd; ngauplg;gl;l tpsf;fg;glnkhd;wpd; %yk; mjd;

xt;nthU gFjpapdJk; njhopiy mwpKfQ; nra;f.

² cgfuzj;jpd; g+r;rpa tOitAk; ,opntz;zpf;ifiaAk; JzpAkhW khztiu

topg;gLj;Jf

² khztu; FOf;fSf;F Ez;khdpj; jpUFf; fzpr;rpfis toq;fp> gpd;tUk; mstPLfisg;

ngw topg;gLj;jpj; JizGupf.

² nky;ypa cNyhfj; jfnlhd;wpd; jbg;G
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² fk;gpnahd;wpd; tpl;lk;

² ehzaf;Fw;wpnahd;wpd; ,ilj; jbg;G

² nghypj;jPd; jhnshd;wpd; jbg;G

² ,wg;gu; Nghd;w ePs;jF (Elastic) nghUspd; jbg;ig msg;gjw;F ,t;Tgfuzk;

nghUj;jkw;wJ vd;gjid tpsf;Ff.

² Ez;khdpj; jpUFf; fzpr;rp rhu;e;j gpur;rpidfisj;; jPu;f;FkhW khztiu topg;gLj;Jf.

² jpUFf; Nfhl;ghl;ilg; gad;gLj;jp cw;gj;jp nra;ag;gl;Ls;s cgfuzq;fs; gad;gLk;

ntt;NtW re;ju;g;gq;fis ,dq;fhZkhW khztiu topg;gLj;Jf.

² Kj;Jyhj; juhrpd; gFjpfSf;Fg; ngauplg;gl;l tpsf;fg; glnkhd;wpidg; gad;gLj;jp

me;je;jg; gFjpapd; njhopiy tpsf;Ff.

² mstPl;ilg; ngWtjw;fhf cgfuzj;jpidj; jahu;g;gLj;Jk; tpjj;ijr; nra;Jfhl;Lf.

(g+r;rpaj;jpid mikTWj;jy; Nghd;wit)

² FOf;fSf;F Kj;Jyhj;; juhRis toq;fp mstPLfisg; ngWkhW khztiu

topg;gLj;Jf.

² epWj;jw; fbfhuj;ijg; gad;gLj;jp FWfpa NeutPr;nrhd;iw msf;Fk; tPjj;ij

vLj;Jf;fhl;Lf.

² nkJthf mirAk; Jnuhy;yp (Trolly) nahd;W Vwj;jho 10 cm  J}uj;jpy; mike;Js;s

,uz;L milahsq;fSf;F ,ilapy; ,aq;;f vLf;Fk; Neuj;j;ij msg;gjw;F khztu;fSf;Fr;

re;ju;g;gkspf;Ff.

² mstPl;L cgfuzq;fisr; rupahfg; guhkupg;gjd; mtrpaj;ij tpsf;Ff.

gpujhd nrhw;fs; (Key Words)(

² mstPl;L cgfuznkhd;wpd; ,opntz;zpf;if - Least count of a measuring instrument

² g+r;rpa tO      - Zero error

² rjtPj tO              - Percentage error

jutpUj;jp cs;sPLfs;

² Ntzpau; mikg;G> Ntzpau; ,Lf;fpkhdp

² Ez;khdpj; jpUFf; fzpr;rp

² efUk; EZf;Ff;fhl;b

² Kj;Jyhj; juhR> ,yj;jpudpay; juhR

² ,Uk;Gf;Nfhy; Jz;Lfs;> cNyhfj; jfl;Lj; Jz;Lfs;> Riuahzpfs;> fk;gpj;Jz;Lfs;>

ehzaf; Fw;wpfs;

² PVC Foha;j; Jz;Lfs;

² Nrhjidf; Foha;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

² mstPl;L cgfuzq;fspd; gpujhd gFjpfisAk; mt;ntht;nthU gFjpapdJk;

njhopy;fisAk; tptupj;jy;.

² jug;gl;l cgfuzj;jpd; ,opntz;zpf;ifiaAk; g+r;rpa tOitAk; fzpj;jy;.

² ntt;NtW re;ju;g;gq;fspy; nghUj;jkhd cgfuzq;fisj; njupTnra;J rupahf

mstPLfisg; ngWjy;.

² rjtPj tOitf; ftdj;jpw; nfhz;L nghUj;jkhd mstPl;L cgfuzq;fisj;

njupTnra;jy;.
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Nju;r;rp 3 : igjfurpd; Njw;wj;ijg; gad;gLj;jp ,yFtpy; gpurpdq;fisj;

jPu;g;ghu;.

Nju;r;rp kl;lk; 3.1: Kf;Nfhzpapd; gf;fq;fSf;fpilapyhd njhlu;ig tprhuiz nra;J

mk;Kf;Nfhzp> nrq;Nfhz Kf;NfhzpahFkh> ,y;iyah vd;gij

KbT nra;thu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : ² igjfurpd; njhlu;igf; $Wthu;.

² igjfurpd; njhlu;igg; gad;gLj;jp Kf;Nfhzpapd; gf;fq;fspd;

ePsq;fisf; fzpg;ghu;.

² gpurpdq;fisj; jPu;g;gjw;F igjfurj; njhlu;igg; gad;gLj;Jthu;.

² igjfurj; njhlu;gpd; khWepiyia vLj;Jiug;ghu;.

² gpurpdq;fisj; jPu;g;gjw;F igjfurj; njhlu;gpd; khWepiyiag;

gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

²  nrq;Nfhz Kf;Nfhzpfs; kw;Wk; nrq;Nfhzky;yhj Kf;Nfhzpfs; gw;wpa fye;Jiuahliy

elj;jpg; ghlj;ij mZFf.

²  nrq;Nfhz Kf;Nfhzpapd; 'nrk;gf;fk;"> 'maw;gf;fk;"> 'vjpu;g;gf;fk;" Mfpa gjq;fs;

cWjpg;gLj;jg;gLk; tifapy; NkYk; fye;Jiuahliy elhj;Jf.

 igjfur njhlu;gpd; gy;NtW vLj;Jf;fhl;Lfs; gw;wpf; fye;JiuahLf.

C = A + B

gf;fq;fspd;kPJ tiuag;gl;l rJuq;fspd;

gug;gsT A, B, C Mfpatw;why; jug;gLk;.

nrhw;ffs; %yk;

nrq;Nfhz Kf;Nfhzpnahd;wpd; nrk;gf;fj;jpy; tiuag;gl;Ls;s rJuj;jpd; gug;gsthdJ

Vida ,uz;L gf;fq;fspYk; tiuag;gl;Ls;s rJuq;fspd; gug;gsTfspd; $l;Lj;njhiff;Fr;

rkdhFk;.

FwpaPl;L tbtk; a2 = b2 + c2

 vz;zstpyhd cjhuzq;fSldhd vspa gpurpdq;fisj;; jPu;g;gjw;Fr; re;ju;g;gj;ij

toq;Ff.

A

B

C

a b

c
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 (3> 4> 5) (5> 12> 13) Nghd;w igjfurpd; Kk;ikfs; gw;wp khztu;fsJ ftdj;ij

<u;f;fTk;.

 igjfurpd; Kk;ikfis Ma;e;jwpa khztiuj; jdpj;jdpNa topg;gLj;Jf.

 igjfur njhlu;gpd; kWjiy

'Kf;Nfhzpnahd;wpd; gf;fq;fspd; ePsq;fs; igjfur Kk;iknahd;iwj; jUnkdpd;

mk;Kf;Nfhzp nrq;Nfhz Kf;NfhzpahFk;" vd tpsf;Ff.

 igjfur njhlu;gpd; khWepiyapd; JizAld; gpurpdq;fisj; jPu;g;gjw;F

re;ju;g;gkspf;fTk;.

 igjfurpd; njhlu;G> mjd; khWepiy Mfpad gad;gLk; tpjk; gw;wpf; fw;gjw;F xU

FOr; nraw;ghl;il xOq;Fnra;f.

 gpd;tUtdtw;Ws; jkJ FOTf;Fupa nraw;ghl;ilr; nra;AkhW

  rku;g;gpf;fTk;.

 khztu; cupa mstPLfisg; ngWk; Kiw> me;j mstPLfSld; cupa

  tbtq;fis  mikf;Fk; Kiw Mfpatw;iwg; guprPypf;fTk;.

  FO A - nrt;tf tbtg; ghj;jpnahd;iw mikj;jy;

  FO B - nthypNghy; (fug;ge;J) / tiyg;ge;jhl;l ikjhdk; mikj;jy;

  FO C - ghlrhiyr; Rtu; nrq;Fj;jhf cs;sjh vdg; guPl;rpj;jy;

  FO D - 1m gf;f ePsq;nfhz;l rJunkhd;iw kl;lkhd jiuapy; epUkhzpj;jy;.

Fwpg;G: ,q;F xt;nthU FOTk; jkf;F xg;gilf;fg;gl;l Ntiyfis vg;gb

nra;aTs;sdu; vd;gij tpsf;f Ntz;Lnkd vjpu;ghu;f;fg;gLfpd;wdu;. ,jw;nfd

gbKiwfspd; xOq;FKiw mlq;fpa mwpf;ifiar; rku;g;gpg;gJ NghJkhdjhFk;.

rku;g;gpg;gpd; gpd;du; Mrpupau; gpd;D}l;liy toq;FtJ mtrpakhFk;.

 %iytpl;lnkhd;iwf; fhl;Lk; rJuKfp / fdTUit (fz;zhbg; ngl;b) tFg;gpy;

fhl;rpg;gLj;Jf. mjd; %iytpl;lj;jpd; ePsj;ijf; fzpg;gjw;fhd Kiwnahd;iwf;

fye;JiuahLf.

 ePsk;> mfyk;> cauk; jug;gl;l rJuKfpnahd;wpd; %iytpl;lj;jpd; ePsj;ijf; fzpg;gjw;F

khztiu topg;gLj;Jf.

 %iytpl;lj;jpd; ePsk; jug;gl;l ngl;bnahd;wpd; ePsk;> mfyk;> cauk; Mfpatw;wpd;

msTfisf; Fwpg;gpl khztu;fis topg;gLj;Jf.

 igjfurj; njhlu;G> mjd; khWepiy Mfpatw;wpd; gad;ghl;bd; %yk; gpurpdq;fisj;

jPu;g;gjw;Fr; re;ju;g;gkspf;f.

gpujhd nrhw;fs; (Key words)

 igj;jfurj; njhlu;G - Pythagoras relationship

jutpUj;jp cs;sPLfs;:

 ePsj;ij mstpLk; mstPl;L cgfuzq;fs;> kl;lg; gyif> %iykl;lk;> %iytpl;lj;ijf;

fhl;Lk; fz;zhbg; ngl;b.

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;.:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 igjfurj; njhlu;Gk; mjd; khWepiyAk;.

 igjfurpd; njhlu;G gad;gLk; re;ju;g;gq;fs;.

 gpurpdq;fs;; jPu;g;gjw;nfd igjfurj; njhlu;G> mjd; khWepiy Mfpatw;iwg;

gad;gLj;Jjy;.
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Nju;r;rp 4 : fy xOq;fikg;igf; nfhz;l mq;fpfisj; njhopDl;gj;jpw;fhfg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 4.1: capu;fyq;fspd; mikg;igAk; njhopy;fisAk; ,dq;fhz;ghu;.

ghlNtisfs; : 10

fw;ww;NgWfs;: ² mq;fpfspd; Mf;f myF 'fyk;"; vdf; $Wthu;.

² Kd;fUtd; kw;Wk; fUtd; fyq; fis NtWgLj;jp ,dq;fhz;ghu;.

² ntt;NtW fyq;fspy; cs;s  Gd;d q;fq;fspdhy; Mw;wg;gLk;

njhopy;fisg; gl;baw;gLj;Jthu;.

² tpsf;fg;glq;fisg; gad;gLj;jpg; gw;wPupahf; fyq;fs;> gq;fRf;

fyq;fs;> jhtuf; fyq;fs;> tpyq;Ff; fyq;fs; Mfpatw;wpd;

  gy;;tifikia tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 Mz;> ngz; Gzupfshd tpe;Jk; #Yk; Nru;e;J fUf;fl;Ltjdhy; Njhd;Wk; jdpf;

fykhfpa Efk; gpuptiltjhy; Kisak;> Kjpu;%yTU> rpR vd tpUj;jpaile;J

epiwTlyp Njhd;Wfpd;wikia tpsf;fpg; ghlj;ij mZFf.

 ,e;j vy;yhf; fyq;fSk; xNu gpwg;Gupikf; fl;likg;igf; nfhz;ld vd;gijAk;>

gpd;du; ntt;NtW njhopy;fisr; nra;tjw;nfd fyj;jpd; mikg;G rpwj;jyilAk;

vd;gijAk; tpsf;Ff.

 fy xOq;fikg;gpd;gb Kd;fUtd; fyq;fs;> fUtd; fyq;fs; vd ,uz;L tifg;gl;l

fyq;fs; cz;L vd;gijAk; mf;fyq;fspw;fpilNa gpd;tUk; NtWghLfs; cz;L

vd;gijAk; khztUld; fye;JiuahLf.

 Kd;fUtd;fs; kw;Wk; fUtd; fyq;fSf;F ,ilapy; gpd;tUk; NtWghLfs; kl;Lkd;wp

gpd;tUk; xw;WikfSk; cs;sd vdf; fye;JiuahLf.

 KjYU nkd;rt;itf; nfhz;bUj;jy;

 KjYUitf; nfhz;;bUj;jy;

 ,iuNghNrhk; ,Uj;jjy;

 gpwg;Gupikg;  gjhu;j;jq;fs; ,Uj;jy; (Genetic)

 gw;wPupah> raNdh gw;wPuPah Nghd;wd Kd;fUtd; tif xOq;fikg;igf; nfhz;l

Kd;fUtd; fyq;fs;

 mstpy; rpwpad

 midj;Jk; Ez;zpad(ntw;Wf;

fz;Zf;Fg; Gydhfhj EZf;Ff;

fhl;bapd; fPo; Gydhfj;jf;f)

 nkd ; rt ;Tfshy ;  #og ; gl ; l

xOq;fike;j fU fpilahJ

 `p] ;Nu hd ; Gujk ; f pilahJ.

tl;ltbt DNA %yf;$Wfs; fUg;

gjhu;j;jkhff; fhzg;gLk;.

 nkd;rt;Tk; Gd;dq;fq;fSk; fpilahJ

fUtd; fyq;fs;

 mstpy; ngupad

 rpy fyq;fs; ntw;Wf;

fz;Zf;Fg; Gydhfj; jf;fd

 ,uz;L nkd;rt;Tfshy;

#og;gl;l fU cz;L

 `p];Nuhd;kPJ Rw;Wz;l DNA

fisf; nfhz;l epw%u;j;jq;fs;

cz;L

 Gd;ntw;wplq;fs;> mfKjYU

tiy> ,iyNrhNrhk;fs; Nghd;w

nkd;rt;itf; nfhz;l  Gd;dq;

fq;fs; cz;L
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mq;fpfshFk;. my;fh. gq;fR> Guw;NwhNrhth> rfy jhtuq;fs; kw;Wk; tpyq;Ffs;

Mfpad fUtd; fy xOq;fikg;igf; nfhz;l mq;fpfshFk; vdf; $Wf.

 gw;wPupah> gq;fR> jhtu> tpyq;Ff; fyq;fisf; fw;wha;e;J Kd;fUtd; kw;Wk;

fUtd; fy xOq;fikg;GfSf;fpilapyhd NtWghLfis ,dq;fhz;gjw;Fj;

JizGupf.

 gw;wPupahf;fspYk; gq;fRf;fspYk; ,ioa xOq;fikg;Gf; fpilahJ vd;gijAk;>

fUtd; jhtu kw;Wk; tpyq;Ff; fyq;fspyhdhyhd mq;fpfspy; ,ioa xOq;fikg;G

cs;snjdTk; fye;JiuahLf.

 gpupapioak;> epiyapioak; vdj; jhtu ,ioa tiffs; ,uz;L cs;sd vdf;

Fwpg;gpl;L mtw;wpd; ,ay;Gfis tpsf;Ff.

gw;wPupahf; fyk;

 nkd;rt ;Tfshy ; #og ;gl ;l fU

fpilahJ.

 nkd;rt;Tfshy; #og;gl;l Gd;dq;

fq;fs; fpilahJ.

 fyr;Rtu; gy;gFjpag; gjhu;j;jq;fsh

yhdJ. mjpy; ngj;jpNlh fpisf;Nfd;

cz;L.

 gpujhd Nrkpg;GzT fpisf;Nfhrd;

MFk;.

gq;fRf; fyk;

 ,uz;L nkd;rt;Tfshy; #og;gl;l

fU cz;L.

 ,iokzp;> nfhy;fpAly;> mfKj

YU tiy Nghd;w nkd;rt;itf;

nfhz;l Gd;dq;fq;fs; cz;L.

 gr;iraTUkzpfs; fpilahJ.

 fyr;Rtu; gy;gFjpag; gjhu;j;jq;f

syhdJ. mjpy; ifw;wpd; mjpfk;

cz;L.

 Nrkpg;GzT fpisf;Nfhrd; MFk;.

jhtuf; fyk;

 ,uz;L nkd;rt;Tfshy; #og;gl;l fU

cz;L.

 ,iokzp;> nfhy;fpAly;> mfKjYU

tiy> gr;iraTUkzp> ,iyNrh

Nrhk ;fs;> Gd;ntw ;wplk; Nghd;w

nkd;rt;itf; nfhz;l  Gd;dq;fq;fs;

cz;L.

 fyr;Rtu; gy;gFjpag; gjhu;j;jkhd

nrYNyhrpdhy; MdJ.

 Nrkpg;GzT khg;nghUs;; MFk;.

tpyq;Ff; fyk;

 ,uz;L nkd;rt;Tfshy; #og;gl;l

fU cz;L.

 ,iokzp;> nfhy;fpAly;> mf KjYU

tiy Nghd;w nkd;rt;itf; nfhz;l

Gd;dq;fq;fs; cz;L.

 fyr;Rtu; fpilahJ.

 Nrkpg;GzT fpisf;Nfh[d; MFk;.

gpupapioak;

 njho py ; fisr ;  nra ;antd

tpaj;jkilatpy;iy.

 gpuptilAk; jd;ik nfhz;lit.

        epiyapioak;

 njho py ; fisr ;  nra ;antd

tpaj;jkile;Js;sd.

 gpuptilAk; jd;ik mw;wit
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 jhtu clypy; gue;Jgl;Lf; fhzg;gLfpd;w epiyapioaq;fshtd flw;gQ;Rg;

Gilf;fytpioak;> xl;Lf;fytpioak;. ty;yUFf; fytpioak; MfpadthFk;

vd;gijAk; mtw;wpd; mikg;ghdJ cupa njhopy;fis Mw;Wtjw;F mike;Js;sd

vd;gijAk; tpsf;Ff.

 gpd;tUk; fy mikg;Gfis mtw;wpd; tbtj;Jf;fika ,dq;fz;L mtw;wpd; mbg;gilj;

  njhopy;fis  khztUld; fye;JiuahLf.

flw;gQ;Rg; Gilf;fy

,ioak;

 capUs;s fyq;fshFk;

 Rtu; nky;ypaJ> nrY

NyhrpdhyhdJ

 fyj;jpilntspfs; cz;L

 czTr; Nrkpg;Gf;F

,irthf;fkile;Js;sJ

xl ;Lf ;fy

,ioak ;

 capUs;s fyq;fshFk;

 Rtu; nky;ypaJ> nrY

Nyhrpdhy; jbg;gil

e;Js;sJ.

 fyj;jpilntsppfs;

mupJ

 jhq;fw; njhopiyr;

nra;Ak;

ty ;yUFf ; ;fy

,ioak ;

 capuw;w fyq;fshFk

 nrYNyhRr; Rtu;

,ypf;dpd; %yk;  jbg;g

ile;Js;sJ.

 fyj;jpilntsppfs;

fpilahJ

 gpujhdkhfj; jhq;fw;

njhopiyr; nra;Ak;

mbg;gilahd njhopy;fs;

 ePu;> mad;fs; kw;Wk;   rpy Nrjd %yf;$Wfs;
Mfpatw;iw cl;Gf ,lkspj;jy;> Nju;e;J
cl;GftpLk; nkd;rt;thfj; njhopw;gl;Lg;
gpurhuzr; rkepiyiag; NgZjy;

 fyj;jpd; gpwg;Gupikj; jfty;fisr; Nrkpj;J
itj;jy;;

 fyj;jpd; njhopw;ghLfisf; fl;Lg;gLj;jy;

 fyj;jpDs; Gujj;ijf; nfhz;L nry;yy;;

 ,ypg;gpl;L> fhNghitjNuw;W njhFj;jYk;
nfhz;L nry;yYk;.

 Gujj; njhFg;G

 fyr;Rthrk; epfo;j;Jjy;

 fpisf;Nfhg; Gujk;> fpisf;Nfh ,ypg;gpl;L
Mfpatw;iw cw;gj;jp nra;jy;

 ,iyNrhNrhk; cw;gj;jp

 ePu;g;gFg;G nehjpaq;fisr; Nrkpj;J itj;jjy;

 rkpghl;Lj; njhopiy Mw;;Wjy;

 xspj;njhFg;ig elhj;Jjy;

fy mikg;Gfs;

 KjYU nkd;rt;T

 fU

 mfKjYUr; rpWtiy (td;)

 mfKjYUr; rpWtiy (nkd;)

 ,iwNghNrhk;

 ,iokzp

 nfhy;fpAly;

 ,iyNrhNrhk;

 FNshugpy;
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g p ujhd nrhw ;ffs ; (Key words)

 Ez;zq;fpfs; - Microorganisms

 fUtd;       - Eukaryotic

          Kd;fUtd; - Prokaryotic

          fyk; - Cell

jutpUj;jp cs;sPLfs;

 Kd;fUtd; kw;Wk; fUtd; fyq;fspd; mr;rplg;gl;l tpsf;fg;glq;fs;

 vwpit %yk; fhl;rpg;gLj;jf;$ba glq;fisf; fhl;rpg;gLj;jjy;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 Kd;fUtd; kw;Wk; fUtd; fyq;fis xg;gpLtjw;fhd ml;ltiziaj; jahupj;jy;

 gq;fR> jhtu. tpyq;Ff; fyq;fSf;F ,ilapyhd xw;Wik Ntw;Wikfisg;

gl;baw;gLj;jy;

 gFjpfSf;Fg; ngauplg;glhj Kd;fUtd; kw;Wk; fUtd; fyq;fspd; mr;rplg;gl;l

tpsf;fg; glq;fs; kw;Wk; ,yj;jpud; EZf;Ff;fhl;b xspg;glq;fspy;  cs;s

Gd;dq;fq;fis ,dq;fhzy;.
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Nju;r;rp kl;lk; 4.2: njhopDl;g cw;gj;jpfspy; Kf;fpaj;Jtk;ngWk; Ez;zq;fpspd;

  ,ay;Gfisg; gl;baw;gLj;Jthu;.

ghlNtisfs; : 05

fw;ww; NgWfs; : ² Ez;zq;fpfs; vd;gij tiuaWg;ghu;.

² Ez;zq;fpfspd; ru;t tpahgfk; gw;wpf; fye;JiuahLthu;.

² Ez;zq;fpfs; cau; mDNrgKk; cau; ,dg;ngUf;f Mw;wYk; nfhz;ld

ntdf; $Wthu;.

² gue;j clw;nwhopypay; gy;tifikiaf; nfhz;bUg;gjhy; ntt;NtW

#oy; epge;jidfSf;F ,irthfj; jf;fdntd tptupg;ghu;.

²  Ez;zq;fpfspd; ntt;NtW Rthr Kiwfisf; fye;JiuahLthu;.

²  mq;fpfspd; ntt;NtW Nghriz Kiwfis tptupg;ghu;.

²  Ez;zq;fpfspd; #oy; njhlu;Gfis mtjhdpg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs; :

 ntWq;fz;zhy; mtjhdpf;f Kbahj mq;fpfNs Ez;zq;fpfs; vd tpsf;Ff.

 gpd;tUk; mq;fpf; $l;lq;fs; Ez;zq;fpfshFk; vd tpsf;Ff.

 Ez;zq;fpfs; xl;rprd; njhlu;ghff; fhl;Lk; ehl;lj;ij(Affinity) gpd;tUk;
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cjhuzq;fSld; fye;JiuahLf.

 fhw;Wttho; Ez;zq;fpfs; cjhuzk; : Acetobacter

 mikaj;Jf;Fupa fhw;wpd;wptho; Ez;zq;fpfs; cjhuzk ; :  Saccharomyces

 fl;Lg;gl;l fhw;wpd;wptho; Ez;zq;fpfs; cjhuzk; : Clostridium

 Ez;tsp ehl;l Ez;zq;fpfs; cjhuzk; : Lactobacillus

 Ez;zq;fpfs; gy;NtW Nghriz Kiwfisf; nfhz;ld vd;gijg; gpd;tUk;

ml;ltizapy;; jug;gl;l cjhuzq;fspd; cjtpAld; tpsf;Ff.

 Ez;zq;fpfs; vdg;gLgtw;Ws; ituR vdg;gLk; xU $l;lKk; cz;L vdf; Fwpg;gpLf.

ituR xU Nehahf;fp MFk; vdTk; gw;wPupahf; Fbj;njhifiaf; fl;Lg;gLj;Jtjpy;

ituRf;fs; Kf;fpaj;Jtk; ngWfpd;wikiaAk; Fwpg;gpLf.

g p ujhd nrhw ;ffs ; (Key words)

   gw;wPupah - Bactereia
            gq;fR - Fungi
           jw;Nghrizf;Fupa - Autotrophic
           gpwNghrizf;Fupa- Hetrototrophic

jutpUj;jp cs;sPLfs;

 EZf;Ff;fhl;b kw;Wk; mjd;  gad;ghl;ilf; fhl;Lk; tpsf;fg; glq;fs;

 Ez;zq;fpfspd; EZf;Ff;fhl;b xspg;glq;fs;

gw;wPupah> raNdh gw;wPupah> gq;fR> my;fh

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 ghz; Nghd;w czTg; nghUl;fspy; tsUk; Ez;zq;fpfis tOf;fpnahd;wpy; Vw;wp

  mtjhdpf;Fk; tpjj;ijg; gpd;tUkhW kjpg;gPl;Lf;F cl;gLj;Jf

 EZf;Ff; fhl;b tOf;fpiaj; jahu;nra;Ak; tpjk;

 EZf;Ff;fhl;biag; gad;gLj;Jk; tpjk;

 mtjhdpf;Fk; xOq;FKiw

 Kbit Nkw;nfhs;sy;

 Ez;zq;fpfspd; vq;Fk; tpahgpj;j jd;ikf;fhd fhuzj;ij tpsf;Fjy;

 Ez;zq;fpfspd; Nghriz Kiwfis tpsf;Fjy;

Nghriz Kiw        rf;jp Kjy;        fhgd; Kjy;     cjhuzk;

,urhadj; jw;Nghrzp   mNrjd ,urhadg;  CO
2                    

               Nitrobacter
                    gjhu;j;jq;fs;                      Nitrosomonas

,urhadg; gpwNghrzp   Nrjd ,urhadg;    Nrjd fhgd;   ngUk;ghyhd
                                              gjhu;j;jq;fs;  gw;wPupahf;fs;

 gq;fRf;fs;

xspj; jw;Nghrzp    xsp; CO
2 
         Cynobacteria

                                                                 Cjh fe;jf
  gw;wPupah

xspg; gpwNghrzp    xsp; Nrjd fhgd;   Cjh my;yhj
  fe;jf gw;wpupah
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 Ez;zq;fpfspd; Rthr Kiwfis tpsf;Fjy;

Nju;r;rpkl;lk; 4.3: Ez;zq;fpfisj; njhopDl;g cw;gj;jpfSf;fhfg; gad;gLj;Jk;NghJ

jpwid tpUj;jpnra;J nfhs;thu;.

ghlNtisfs; : 10

fw;ww;NgWfs;  : ²   ntt;NtW Jiwfspy; Ez;zq;fpfspd; gpuNahfq;fisr; RUf;fkhf

                      tptupg;ghu;.

                         ²   Ez;zq;fpfs; gad;gLk; ifj;njhopy;fis mtjhdpj;J mwpf;if

g;gLj;Jthu;.

²  Ez;zq;fp rhu;e;j cw;gj;jpfs; ,yhgfukhdit vd;gijf; fye;Jiu

ahLthu;.

²   rf;jp tsq;fspd; Ngz;jF gad;ghl;Lf;fhf Ez;zq;fpfspd;

Kf;fpaj;Jtj;ij tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

  njhopDl;gj;jp;y; Ez;zq;fpfspd; gq;fspg;G

 tptrhaj; JiwapYk; ifj;njhopw; JiwapYk; Ez;zq;fpfspd; gq;fspg;Gj;

njhlu;ghf gpd;tUk; tplaq;fspd; JizAld; tpsf;Ff.

  jhtuq;fs; jkf;Fj; Njitahd fdpag; Nghrizia kz;zpypUe;J

 ngWfpd;wikia vLj;Jf;fhl;Lf.

  ,we;j jhtu kw;Wk; tpyq;F clw; gFjpfs; gpupifailtjd; %yKk; ghiwfs;

 thdpiyahyoptjd; %yKk; kz;Zf;F ,e;jf; fdpag; Nghrizfs; fpilf;fg;

 ngWfpd;wikia vLj;Jf;fhl;Lf.

  kz;zhdJ ngsjpf kw;Wk; ,urhad uPjpapy; Ez;zq;fpfspd; tsu;r;rpf;Fg;

 nghUj;jkhd Clfkhfj; njhopw;gLfpd;wikiaf; fye;JiuahLf.

  kdpjd; cl;gl rfy mq;fpfsJk; czT Kjy;fs; jhtuq;fspypUe;J

 Njhd;wpaitahFk; vd;gij czTr; rq;fpypapd; %yk; tpsf;Ff.

  Ez;zq;fpfspd; njhopw;ghl;il rpwg;ghd kl;lj;jpy; NgZtjd; %yk; rpf;fyhd

 Nrjdr; Nru;itfs; vspa Nrjdg; gjhu;j;jq;fshf ( fdpa cg;Gfs;> H
2
O>

  CO
2
) cilf;fg;gLk; vd tpsf;Ff. ,jidf; fdpg;nghUshf;fk; (Minaralization)

 vd tiuaWf;f.

  fhgd; tl;lk;> iejurd; tl;lk; Mfpatw;iwg; NgzptUtjpy; gpupifahf;fpfs;

 kw;Wk; iejurd; gjpg;gd vd;w tifapy; Ez;zq;fpfspd; gq;fspg;ig tptrh

 aj;Jiw ruu;ghf fye;JiuahLf. ,jw;nfdg; gpd;tUk; tpsf;fg; glj;ijj;

 Jizahff; nfhs;f.

      kz; jpus;fs; (Soil aggregates) cUthtjpy; kz;Ez;zq;fpfspd; gq;fspg;ig

tpsf;Ff.

 $l;nlU cw;gj;jpapy; Ez;zq;fpfspd; gq;fspg;igAk; rpwg;ghd epge;id

  fisAk; nrad;Kiwapy; gad;gLj;Jtijg; gpd;tUkhW tpsf;Ff.

  gpupifr;rhb Kiw

  Ftpay; Kiw

  Fop Kiw

  capupa milg;G Kiw
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  Roy; rhb Kiw

       capu;thA vdg;gLtJ fhw;wpd;wpa epge;jidfspd; fPo; Nrjrdg; nghUl;fs;

      Ez;zq;fpfshsy; cilf;fg;gLtjhy; (gpupf;fg;gLtjhy;) cw;gj;jpahFk; xU

           thA vd ttypAWj;Jf.

  capu;thAtpd; fl;likg;ig tptupf;Ff. mjpy; gpujhdkhf kPNjd;>

fhgdPnuhl;irl;L> Ijurd;> iejurd;> Ijurd; ry;igl;L Mfpa thAff;s;

mlq;fpAs;sikia vLj;Jf;fhl;Lf.

  vdpDk; fhw;wpd;wpa gpupiff;fhfg; gad;gLj;Jk; Nrjdr; Nru;itfSf;fika

,f;fl;likg;G rpwpjstpy; NtWglyhk; vd typAWj;Jf.

       capu;thA cw;gj;jpf;F fhw;wpd;wpa miwnahd;W gad;gLj;jg; gLfpd;wikia

tpsf;fg;glk; %yk; fhl;Lf.

 fhw;wpd;wpa miwapDs; epfo;fpd;w capu; thAg; gpwg;ghf;fkhdJ gpd;tUkhW

eilngWfpd;wikia tpsf;Ff.

  Nrjdg; nghUl;fs; ePu;g;gFg;giljy;

  nehjpj;jy;

  mnrw;wpf;fkpyk; gpwg;gpf;fg;gly;

  mnrw;wpf;fkpyk; kPNjd; thAthf khWjy;

 capu;r; rpfpr;ir vdg;gLtJ Ez;zq;fpfisg; gad;gLj;jp #oypYs;s

khRf;fis ePf;Fk; xU Ez;zq;fpj; njhhopDl;gr; nrad;KiwahFk; vd;gij

cjhuzq;fhl;b tpsf;Ff.

           cjhuzk;   fly;ePuhdJ fdpanea; fhuzkhf khrilAk; NghJ me;j

fdpa nea;f; frpit ePf;Fjy;.

  ifj;njhopw;rhiyfspypUe;J ntspNaWk; khrile;j ePupYs;s

fopTg;nghUl;fs; gpupifailtijj; Jupjg;gLj;jy;.

  ePu;r; #oy;fspYs;s Nrjdf; fopTg; nghUl;fspd; msitf;

Fiwj;jy;

 capupar; rpfpr;irapd;NghJ khRf;fis ,uz;L topfspy; ePf;fyhk;.

  ,aw;if capupag; gupfupg;G

  nraw;if capupag; gupfupg;G

   ifj;njhopw; Jiwapy; Ez;zq;fpg; gad;ghL gw;wpa gpd;tUk; tplaq;fisf;

fye;JiuahLf.

 Ez;zq;fpfs; kpfr; rpwpa ,urhadj; njhopw;rhiy Nghd;W njhopw;gl;L

  %yg;nghUl;fis cw;gj;jpfshf khw;Wfpd;wikia tpsf;Ff.

        

 ,jw;fhfg; gw;wPupah> gq;fR Nghd;w Ez;zq;fpfs; gutyhfg; gad;gLj;jg;gLk;

vd tpsf;Ff.

 njhopDl;g cw;gj;jpfSf;fhd Ez;zq;fpfspd; gad;ghl;ilg; gpd;tUk;

  cjhuzq;fs; %yk; tpsf;Ff.

 ghiy ciwa itg;gjw;fhf Lactobacillus  ,dq;fs; kw;Wk; Strepto-

coccus l   actis gad;gLj ;jy ;

 Nahfl; cw;gj;jpf;nfd

 Lactobacillus bulgaris  kw ;Wk ;  Streptococcus thermophilus
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 ntJg;gff; ifj;njhopYf;nfd

  Saccharomyces cervisiae (kJtk;) gad;gLj;jy;

 kJrhu cw;gj;jpf;nfd

  Saccharomyces ,dq;fs; gad;gLj;jy;

 tpdhfpup cw;gj;jpf;nfd ,uz;L gbKiwfs; cs;sdntd gpd;tUk;

tplaq;fis Kd;itj;J tpsf;Ff.

  Saccharomyces cervisiae ,idg; gad;gLj;jp fhNghitjNuw;W nehjpj;jy;

%ykhf vjNdhy; cw;gj;jp nra;jy;

  vjNdhy; xl;rpNaw;wj;Jf;nfd Acetobacter  kw;Wk; Gluconobacter

Mfpatw;iwg; gad;gLj;jp mnrw;wpffkpyk; cw;gj;jp nra;jy;.

 mkpNdhtkpy cw;gj;jpf;F Ez;zq;fpfisg; gad;gLj;jy;.

  cjhuzk; FSw;whkpf;fkpyk; kw;Wk; iyrPd; cw;gj;jp nra;tjw;fhf

Corynebacterium glutamicum ,dj ;ijg ;  gad ;gLj ;jy ;

  FSw;whkpf;fkpyk; %yk;; cw;gj;jp nra;ag;gLk; Nrhbak; FSw;wNkw;W

Rita+l;bahfg; gad;gLj;jg;gLfpd;wikia vLj;Jf;fhl;Lf.

 czT kpif epug;gpfis cw;gj;jp nra;tjw;fhf Ez;zq;fpfs;

  gad;gLj;jg;gLfpd;wikia> gpd;tUk; tplaq;fis Kd;itj;J tptupf;Ff.

 Ez;zq;fpfspd; cau;thd tsu;r;rp tPjk;

 Ez;zq;fpf; fyq;fspy;; Gujr;rj;jpd; rjtPjk; cau;thff; fhzg;gly;.

 kypthfg; ngwj;jf;f Nrjd Mjhug; gilfisg; (nkhyhr];> ngw;Nwhypag;

  gf;ftpisTfs;> tptrhaf; fopTg;nghUl;fs;) gad;gLj;jp kpf;f FWfpa

       fhyj;jpy; cr;rmsT Gujj;ijg; ngwKbjy;.

  cjhuzk; - fhshd; (Mushroom)

  my;fh (Algae)

 nehjpaq;fs;> XNkhd;fs;> Ez;Zapu;f; nfhy;ypfis cw;gj;jp nra;tjw;fhf

  Ez;zq;fpfs; gad;gLj;jg;gLfpd;wikiag; gpd;tUk; cjhuzq;fs; %yk;

  tpsf;Ff.

  nehjpak; gw;w Pu pah /gq;fR

  mikNyR Aspergillus niger

Bacillus subtilis

         nrYNyR Aspergillus niger

         ,d;ntl;NlR Sacccharomyces cerevisiae

         ,iyg;NgR Rhizopus spp

         Guj;jpNaR Aspergillus oryzae

    ,d;Rypd; Escherichia coli

                                    (guk;giuayFj; jpupTf;Fl;gLj;jpa)

  Ez;Zapu;f; nfhy;ypfs;

   ngdprpypd;                                  Penicillium chrysogenum

       ];nuhg;Nuhikrpd;                     Streptomyces griseus

       nuw;whirf;fpspd;                     Sterptomyces aureofaciens

g pujhd nrhw ;fs ; (Key words)

  tptrha Ez;Zapupay;   -  Agricultural microbiology
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           czT Ez;Zapupay;   -  Food microbiology

            cap;u;thA   - Bio gas

          ,yw;wpf;fkpy gw;wPupah -   Lactic acid bacteria

          mnrw;wpf;fkpy gw;wPupah -  Acetic acid bacteeria

           nehjpj;jy;; -  Fermentation

            mkpNdhtkpy nehjpj;jy; ; - Amino acid fermentation

            capupar; rpfpr;ir - Bioremediation

jutpUj;jp cs;sPLfs;

 capu;thAg; gpwg;ghf;fp (Biogas genarator)> nehjpg;ghf;fp (Fementator) Mfpatw;wpd;

glq;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

 gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf.

 $l;nlU cw;gj;jpapd; ntt;NtW gbKiwfis mtjhdpj;jy;

 gad;gLj;Jk; nghUl;fs;

 nghUl;fis ntt;Ntwhf ,ly;

 fhw;Ws;s epiyikiag; Ngzptuy;

 ntg;gepiy cau;jy;

 ePu; ,Ljy;

 japu; cw;gj;jp / Nahf;fl; cw;gj;jp
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 ifj;njhopy;fSf;fhf Ez;zq;fpfisg; gad;gLj;Jjy; njhlu;ghd mwpf;if jahupj;jy;

Nju;r;rp kl;lk; 4.4 : jhtu ,iy> jz;L> Ntu; Mfpatw;wpd; fl;likg;G> njhopy;fs;

  nghUshjhu Kf;fpaj;Jtj;Jtk; Mfpa tw;iw ,dq;fhz;ghu;.

ghlNtisfs; : 05

fw;wy; NgWfs; : ² ,Utpj;jpiyap kw;Wk; xUtpj;jpiyap ,iyfspd; fl;likg;G uPjpahd

NtWghLfisf; Fwpj;Jf;nfhs;thu;.

² jhtu ,iyahdJ xspj;njhFg;G %yk; fhNghitjNuw;W cw;gj;jp

nra;Ak; gpujhd ,lkhFk; vdf; Fwpg;gpLthu;.

² jhtu ,iyfspd; nghUshjhu Kf;fpaj;Jtj;ijg; gl;baw;gLj;Jthu;.

² nghUshjhu Kf;fpaj;Jtk; ngWk; tifapy; jhtu ,iyfs; nfhz;Ls;s

rpwg;gpay;Gfisf; fye;JiuahLthu;'

² ,Utpj;jpiyapj; jhtuj; jz;bdJk; xUtpj;jpiyapj; jhtuj; jz;bdJk;

gUkl;lkhd mikg;ig ,dq;fhz;ghu;.

² ,Utpj;jpiyapj; jhtuj; jz;bd; Jiztsu;r;rp kw;Wk; xUtpj;jpiyapj;

jhtuj; jz;bd; (ghNk FLk;g) xOq;Ftpyfpa tsu;r;rp ̂Anomalous growth)

fhuzkhfj; jz;bd; tpl;lk; mjpfupf;fpd;wikia typAWj;jpf; Fwpg;gpLthu;.

² jhtuj; jz;bd; nghUshjhu Kf;fpaj;Jtj;ijg; gl;baw;gLj;Jthu;.

² nghUshjhuuPjpapy; Kf;fpaj;;Jtk; ngwj; jhtuj;jz;Lfs; nfhz;bUf;f

Ntz;ba rpwg;ghd ,ay;Gfis mtjhdpg;ghu;.

² jhtuNtupd; nghUshjhu kw;Wk; #oypay; Kf;fpaj;Jtj;ij tptupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 jhtu ,uhr;rpaj;jpYs;s jhtuq;fis xUtpj;jpiyapfs;. ,Utpj;jpiyapfs; vd

,uz;L tiffshfg; gpupf;fyhk; vdf; $wp ghlj;ij mZFf.

 Nrhsj; jhtuj;Jf;Fk; jf;fhspj; jhtuj;Jf;Fk; ,ilapyhd cUttpay;

NtWghLfis ,dq;fhz;gjw;F khztu;fFj;

JizGupf
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 xU tpj;jpiyap> ,Utpj;jpiyapj; jhtu ,iyfspd; FWf;F ntl;LKf

mikg;ig  mtw;wpd; tpsf;fg; glq;fs; %yk; mtjhdpf;f.

mttpsf;Ff.

 jhtu ,iyapd; gFjpfisAk; mg;gFjpfspd; njhopy;fisAk; khztUld;

fye;JiuahLf.

 Gwj;Njhy; - fpa+w;wpd; mlq;fpAs;sJ> MtpAapu;ig ,opthf;Fjy;> ghJfhg;G

  toq;Fjy;

 Nkw;Nwhy; - MtpAapu;ig ,opthf;Fjy;> ghJfhg;G toq;Fjy;

   Ntypf;fhy; Gilf;fytpioak; - gpujhd xspj;njhFg;G ,ioakhfj; njhopw;gly;

 flw;gQ;Rg; Gilf;fytpioak; - xspj;njhFg;G elhj;Jjy;> czitr; Nrkpj;J

  itj;jy;

 ,iytha; - thAg;gupkhw;wj;ij epfo;j;Jjy;

 fhtw;fyq;fs; - MtpAapu;g;igf; fl;Lg;gLj;jy;

 fyj;jpilntspfs; - thAg; gutYf;F trjpaspj;jy;

 fydpioaq;fs;  fho; - ePiuAk; fdpAg;GfisAk; nfhz;L nry;yy;

 cupak; - czitf; nfhz;L nry;yy;

 ,Utpj;jpiyapj; jhtuq;fspy; xspj;njhFg;G epfOk; Kjd;ikahd ,uz;L

,ioaq;fs; kw;Wk; mtw;wpd; mikg;Gg; gw;wp khztUld; fye;JiuahLf.

 xspj;njhFg;G vd;gJ rfy mq;fpfSf;Fk; Neubahf my;yJ kiwKfkhf czit

toq;Fk; nrad;KiwahFk; vd;gij typAj;jpf; Fwpg;gpLf.

 xspj;njhFg;G vd;gJ fhgdPnuhl;irl;L thAitAk; ePiuAk; gad;gLj;jp #upa

rf;jpapd; %yk; FSf;NfhR Nghd;w Nrjd czTfis  cw;gj;j;p nra;Ak;

Ntypf;fhw; Gilf;fytpioak;

 ePz;l J}z; Nghd;w fyq;fisf;

nfhz;lJ

 gr;iraTUkzpfs; KjYUTf;Fr;

rkhe;jukhf mike;jpUf;Fk;

 xspj;njhFg;ig elhj;Jk; ,ioakhFk;.

czitr; Nrkpf;Fk;

 fyj;jpilntspfs; fhzg;gLtJ mupJ

flw;gQ;Rg; Gilf;fytpioak;

 Nfhstbthd / rktpl;lkhd fyq;f

shyhdJ.

 gr ;iraTUkzpfs ;  g uk ; g p f ;

fhzg;gLk;

 xs pj ; nj hFg ; G ,ioakhFk ; .

czitr; Nrkpf;Fk;

 fyj;jpilntspfs; mjpfstpy;

fhzg;gLk;
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jw;Nghrzpg; Nghriz KiwahFk;.



 #upa rf;jpiag; gjpf;Fk; jd;ikAs;s FNshugpy;> fuw;wPd; Nghd;w xspj;njhFg;G

epwg;nghUl;fs; gr;iraTUkzpfspy; mlq;fpapUf;Fnkd;gij typAWj;Jf.

 jhtu ,iyfspd; nghUshjhu Kf;fpaj;Jtj;ij tpsf;Ff.

 tspkz;lyr; rkdpiyiag; NgZjy

 czthfg; gad;gly; (fPiu tif. kuf;fwp tiffs;)

 tpyq;F czthfg; gad;gly;

 grisahfg; gad;gly;

 ehu;f; ifj;njhopYf;Fg; gad;gly;

 %ypifahfg; gad;gly;

 xUtpj;jpiyapj; jhtu> ,Utpj;jpiyapj; jhtu ,iyfspd; FWf;F ntl;il

EZf;Ff; fhl;bapD}lhf mtjhdpj;J xspj;njhFg;G elhj;Jk; ,ioaq;fis

,dq;fhZkhW khztiu topg;gLj;Jf.

 xUtpj;jpiyapj; jhtuj; jz;Lf;Fk;> ,Utpj;jpiyapj; jhtuj; jz;Lf;Fk; ,ilapyhd

NtWghl;il tpsf;fg; glq;fs; %yk; tpsf;Ff.

 ,Utpj;jpiyapj; jhtuj; jz;bd; gpujhd ,ioaq;fisAk; mtw;wpd; njhopy;fisAk;

tpsf;Ff.

 Nkw;Nwhy;  - mf ,ioaq;fisg; ghJfhj;jy;

 Nkw;gl;il  - gr;iraTUkzpfs; mlq;fpAs;sjhy; xspj;njhFg;ig

elhj;jy;

xl;Lf;fytpioak; mlq;fpAs;sikahy; jhq;Fk;

xUtpj;jpiyapj; jhtuj; jz;L

 Nkw ; gl ;il ikat pioankd

tpaj;jkile;jpuhJ

 flw;gQRg; Gilf;fytpioaj;jhyhd

mbg;gilapioak; cz;L

 fyd;fl;Lfspy; khwpioak; fpilahJ

 fyd;fl;Lfs; ntt;NtW msTilad

 fyd;fl;Lfs; mbg;gilapioankq;Fk;

guk;gpf;  fhzg;gLk;

 fyd ;fl ; Lfs pd ;  vz ;z pf ;if

mjpfkhFk;

,Utpj;jpiyapj; jhtuj; jz;L

 Nkw;gl ;ilAk; ikatpioaKk;

cz;L

 flw;gQ;R kw;Wk; xl;Lf;fytpioak;

fhzg;gLk;

 fyd;fl;Lfspy; khwpioak; cz;L

 fyd;fl;Lfs; rktsTilad

 fyd;fl;Lfs; tisa tbtpy;

fhzg;gLk;.

 fyd;fl;Lfspd; vz;zpf;if FiwT
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njhopiyr; nra;jy;

epyq;fPo;j; jz;Lfspy; Nrkpg;Gj; njhopiyr; nra;jy;

 fyd;fl;Lfs; fho; - ePiuAk;  fdpAg;GfisAk; nfhz;Lnry;yy;

              cupak; - czitf; nfhz;Lnry;yy;

           khwpioak; - gpupapioakhfj; njhopw;gly;

  ntspg;Gwj;Nj cupaj;ijAk; cl;Gwj;Nj fhioAk;

  cUthf;fy;

  ikatpioak; - flw;gQ;Rg; Gilf;fyq;fs; fhzg;gLk;.

  epyf;;fPo;j; jz;Lfspy; Nrkpg;Gj; njhopiyr; nra;Ak;

 ,Utpj;jpiyapj; jhtuj; jz;bd; tpl;lk; mjpfupj;jiyj; Jiztsu;r;rp vd

mwpKfQ;nra;f.

 Jiztsu;r;rpf;Ff; fhuzkhd gpujhd ,uz;L ,ioaq;fshff; fl;L khwpioak;

jf;if khwpioak; Mfpatw;iw mwpKfQ; nra;f.

 ,Utpj;jpiyapj; jhtuj; jz;bd; gpujhd ,ioaq;fisAk; mtw;wpd; njhopy;fisAk;

tpsf;Ff.

 Gwj;Njhy;  - mf ,ioaq;fisg; ghJfhj;jy;

 Nkw;gl;il  - gr;iraTUkzpfs; mlq;fpAs;sjhy; xspj;njhFg;ig

elhj;Jk;

xl;Lf;fytpioak; mlq;fpAs;sikahy; jhq;Fk;

njhopiyr; nra;jy;

epyq;fPo;j; jz;Lfspy; Nrkpg;Gj; njhopiyr; nra;jy;

 fyd;fl;Lfs; fho;   - ePiuAk;  fdpAg;GfisAk; nfhz;Lnry;yy;

               cupak;   - czitf; nfhz;Lnry;yy;

               khwpioak; - gpupapioakhfj; njhopw;gly;

     ntspg;Gwj;Nj cupaj;ijAk; cl;Gwj;Nj fhioAk;

    cUthf;fy;

  ikatpioak; - flw;gQ;Rg; Gilf;fyq;fs; fhzg;gLk;.

  epyq;fPo;j; jz;Lfspy; Nrkpg;Gj; njhopiyr; nra;Ak;

 ,Utpj;jpiyapj; jhtuj; jz;bd; tpl;lk; mjpfupj;jiyj; Jiztsu;r;rpnad

mwpKfQ;nra;f.

 Jiztsu;r;rpf;Ff; fhuzkhd gpujhd ,uz;L ,ioaq;fshff; fl;L khwpioak;

jf;if khwpioak; Mfpatw;iw mwpKfQ; nra;f.

 fl;Lkhwpioak;

,se;jz;Lfspd;( Jiztsu;r;rpaw;w) fyd;fl;Lfspy; cupa ,ioaj;Jf;Fk; fho;

,ioaj;Jf;Fk; ,ilNa fl;L khwpioak; mike;jpUf;Fk;. Jiztsu;r;rpapd;NghJ

fyd;fl;Lfspy; cs;s ikatpioaf; fjpu;fspy; fyq;fs; tpaj;jkile;J fl;bil

khwpioaj;ij cUthf;Fk;. fl;Lf;Fs;shd khwpioak; kw;Wk; fl;bil khwpioak;

Mfpad ,ize;J fl;Lkhwpioaj;ij cUthf;Fk;. jz;ilr; #oTs;s xU

jdpf;fyg;gilahf ,J mikAk;. fl;Lkhwpioak;  njhopw;gl;L ntspg;Gwkhf

JizAupaj;ijAk; cl;Gwkhfj; Jizf; fhioAk; cUthf;Fk;. gy Mz;Lfs;

njhlu;r;rpahf ,t;thwhf epfOk;NghJ jz;bd; Rw;Wj; jbg;G mjpfupf;Fk;.

 jf;if khwpioak;

Nkw;gl;ilf; fyq;fs; gpuptilAk; jd;ikiag; ngWtjhy; jf;ifkhwpioak;

cUthFk;. ,J jdpf;fyg; gilahfj; jz;ilr; #o mikAk;. ,J Jizg;
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gpupapioak; MFk;. ,jd; njhopw;ghL fhuzkhf cl;Gwj;Nj Jiz Nkw;gl;ilAk;

ntspg;Gwj;Nj jf;ifAk; cUthFk;. gy Mz;Lfhykhf ,t;thwhf jz;bd;

Rw;W (Girth) mjpfupf;Fk;NghJ jbg;G mjpfupf;Fk;. ,jd;NghJ epfo;td tUkhW>

gl;ilapd; jbg;G mjpfupj;jy;

gl;iltha;fs; Njhd;Wjy;

gUtfhy khw;wq;fs; nfhz;l gpuNjrq;fspy; tsUk; jhtuq;fspy;

 Mz;L tisaq;fs Njhd;Wk;.

cz;ku ituKk; nkd; ituKk; Ntwhjy;

cz;kuituk; nkd;ituk; Mfpad gw;wpr; RUf;fkhf; fye;JiuahLf.

fl;Lkhwpioaj;jpd; njhopw;ghL njhlu;r;rpahf eilngWtjhy; cl;Gwj;Nj NrUk;

Jizf;fhopdhy; Kjw;fho; mjpf cijg;Gf;F cs;shFk;. mg;NghJ fho;

,ioaj;j pYs;s fho ; Gilf ;fytpioaq;fs; fho ;f ;fydpd ; Rtupy ;

Fopj;Jthuq;fspD}lhf neUq;fpr; nrd;W fyd;fspy; JUj;jpj; jiyapL Fkpo;fs;

Njhd;Wtjhy; ePu; nfhz;Lnry;yy; jilg;gLk;. mg;NghJ jiyapL Fkpo;fs;

Njhd;wpajhy; kP cl;gwj;Nj cs;s Kjw;fho;g; gFjp capuw;w td;ikahd

fyj;jpzpthjyhy; cz;kuk; itukhf khWtJld; jiyapL Fkpo; Njhd;wpapuhj

Gwj;NjAs;;s Jizf;fhohdJ ,d;dKk; ePiuf; nfhz;L nry;Yk; nkd;itukhf

khWk;. gpd;du; cz;ku ituj;jpDs; jdpd;> nurpd; (Fq;fpypak;) Nghd;wd gbtjhy;

mJ NkYk; fLikahd epwj;ijg; ngWk;.

jhtuj; jz;L gy;NtW nghUshjhug; gad;fSf;fhfg; gad;gLj;jg;gLk; re;ju;g;gq;fisf;

 Fwpg;gpLf.

czTf;fhf(cUisf; fpoq;F)

mupkukhf(cz;ku ituk;)

ntt;NtW ifj;njhopy;fSf;fhf(nurpd; ngwy;)

jdpd; ngWjy;(nerTf; ifj;njhopy;)

jf;if (ntg;gf; fhtypahf)

gir cw;gj;jpf;fhf

myq;fhug; nghUl;fs; nra;tjw;nfd(Vopiyg;ghiy> fpz;iz)

ghy; ngWjy;(,wg;gu;)

gjpaKiw ,dk;ngUf;fj;jpw;fhf

capu;r;Rtl;L vupnghUshf

 xU tpj;jpiyapj; jhtuq;fspy; fhzg;gLk; xOq;F tpyfpa tsu;r;rp (anomalous

growth) vd;gij tiuaWf;f. ,e;j xOq;F tpyfpa tsu;r;r;p fhuzkhfj; jhtuq;fspd;

mikg;ghdJ tiff;Fupajhf khw;wkilAk; vd;gijAk; ,k;khw;wkhdJ gpjhdkhf

g+f;Fe; jhtuq;fspd; jz;bYk; NtupYk; fhzg;gLk; vd;gijAk; Fwpg;gpLf.

 njd;id> fKF Nghd;w xU tpj;jpiyapj; jz;LfspYk; xOq;F tpyfpa tsu;r;rpAk;

Jizj;  jbg;ghjYk; fhzg;gLfpd;wikia khztUld; fye;JiuahLf.

 ,Utpj;jpiyap kw;Wk; xUtpj;jpiyapj; jhtu Ntu;fspd; mbg;gil ,ioaq;fis

,dq;fhz;gjw;F khztUf;Fj; JizGupf.

 Nkw;Nwhy;> Nkw;gl;il> cl;Nlhy;> fyd;fl;L

 Nkw;NwhypYs;s Ntu;kapu;fs; mtw;wpd; Nkw;gug;ig mjpfupj;jthW  fdpAg;Gf;fisAk;

ePiuAk; tpidj;jpwdhf mfj;jJwpQ;Rk; njhopiy epfo;j;Jk; tpjj;ij tpsf;Ff.

 kz;zpypUe;J ePiuAk; fdpAg;Gf;fisAk; tpidj;jpwdhf mfj;JwpQ;Rtjw;fhfTk;

jhtuj;ij kz;Zld; epiyepWj;Jtjw;fhfTk; Ntu;j; njhFjp ed;F
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tpUj;jpaile;Js;s tpjj;ij tpsf;Ff.

Ntupd; nghUshjhu Kf;fpaj;Jtj;ij cjhuzq; fhl;bf; fye;JiuahLf.

czthfg; gad;gly;(tj;jhis> kuts;sp)

kUe;jhfg; gad;gly;(ghtl;il> rpj;jhKl;b)

kz;zupg;igj;; jLj;jy; (nfsjkhyhg; Gy;> ntl;bNtu;)

fiy Mf;fq;fs; nra;ag; gad;gly; (Vopiyg; ghiy> fly;khq;fha;)

jf;if milg;ghd; cw;gj;jp (fpz;iz)

gpujhd  nrhw;fs;/vz;zf;fUf;fs; Key words

jz;L - Stem

Ntu; - Root

,iy - Leave

Nkw;Nwhy; -  Epidermis

Nkw;gl;il - Cortex

fyd;fl;Lfs; -  Vascular bundles

jutpUj;jp cs;sPLfs;

 jz;L> Ntu;> ,iy Mfpatw;wpd; tpsf;fg; glq;fs;

 jz;L> Ntu;> ,iy Mfpatw;wpd; FWf;Fntl;Lf;fisf; fhl;Lk; ,yj;jpud; EZf;Ff;

fhl;b xspg;glq;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 jug;gl;l FWf;Fntl;L xspg;glq;fs; %yk; jz;ilAk; NtiuAk; NWgLj;jp

,dq;fhzy;

 jug;gl;l FWf;F ntl;Lfs; ,uz;bDs; xUtpj;jpiyap ,iyiaAk; ,Utpj;jpiyap

,iyiaAk; NtWgLj;j;p ,dq;fhzy;

 jug;gl;l FWf;F ntl;Lfs; ,uz;bDs; xUtpj;jpiyapj; jz;ilAk; ,Utpj;jpiyapj;

jz;ilAk; NtWgLj;j;p ,dq;fhzy;

 jz;bd; njhopy;fisAk; Ntupd; njhopy;fisAk; ntt;Ntwhfg; gl;baw;gLj;jy;
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Nju;r;rp  kl;lk; 4.5 : ,aw;iff;  fhLfspd; mikg;ig tprhuiznra;J Ngz;jF

epiyapy ; ifj;njhopy ;fSf;fhfg; gad;gLj;Jk; jpwd;fis

tpUj;jpnra;J nfhs;thu;.

ghlNtisfs; : 0 5

fw;ww;; NgWfs; :  ² Kjdpiy kw;Wk; ,uz;lhk; epiyf; fhLfSf;fpilapyhd NtWghLfis

mwpKfQ;;nra;thu;.

    ² gpujhd tdtiffs; rpytw;wpd; mbg;gilahd mikg;G rhu;e;j

,ay;Gfis tptupg;ghu;.

    ² fhLfspd; Kf;fpaj;Jtj;ijf; Fwpg;gpLthu;.

                    ² mupkuf; fhLfis tsu;g;gjd; Kf;fpaj;Jtj;ijf; fye;JiuahLthu;.

                    ² fhLfisg; ghJfhf;Fk; cgha Kiwfs; mlq;fpa mwpf;if jahupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 fsr;Rw;Wyhthf my;yJ nghOJNghf;Fr; Rw;Wyhthf Njrpa tdg;

g+q;fhnthd;Wf;Fr; nrd;w xU re;ju;g;gj;ijg; gw;wp my;yJ NtW VjhtJ

ghJfhf;fg;gl;l tdnkhd;iwg; ghu;itaplr; nrd;w re;ju;g;gk; gw;wp tpdtpg; ghlj;ij

mZFf.

 khztu; mtjhdpj;Js;s fhLfSf;fika gpd;tUk; tplaq;;fs; ntspf;nfhzUkhW

fye;JiuahLf.

 fhL mike;Js;s gpuNjrKk; khtl;lKk;

 mg;gpuNjrj;jpd; fhyepiy epiyikfs;

 fhl;bd; cs;sikg;G

   fPo;tsupfspd; cUttpaw; gy;tifik

   fhl;bd; capu;g; gy;tifik njhlu;ghd fUj;Jf;fs;

   fPo; tsupfspd; jd;ik

   fly; kl;lj;jpypUe;jhd ruhrup cauk; (Fj;Jauk;)

 Kjdpiyf; fhLfs;> Jizepiyf; fhLfis tiuaWj;jy;

 Kjdpiyf; fhLfs;> Jizepiyf; fhLfs; Mfpatw;Wf;fpilapyhd NtWghLfs;

gw;wp ml;ltizapy; cs;s tplaq;fs; ntspf;nfhzug;gLk; tifapy;

fye;JiuahLf.

Kjdpiyf; fhLfs;;

 kdpjdpd; jhf;fj;jpw;F cl;glhjJ.

 mopTf;Fs;shfhjJ

 capu;g;gy;tifik cau;thdJ

 ntt;NtW taJs;s jhtuq;fs; cz;L

,uz;lhk;epiyf; fhLfs;

 kdpj jhf;fj;Jf;F MshfpaJ

 mopTf;F cs;shfpaJ(,aw;iff;

fhl;Lj; jP)

 capu;g; gy;tifik FiwT. gw;iwf;

f hLfs ;  mj pfk ;  fhzg ; gLk ; .

(ff;fpy;iy> vukpdpah> Nghtpl;bah)

 ngUk;ghYk; rktaJs;s jhtuq;fs;

fhzg;gLk;;
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 gpujhd fhL tiffs; rpytw;wpd; mbg;gilahd mikg;Gr; rhu;e;j ,ay;Gfis

khztUld; fye;JiuahhLf.

 cjhuzk; rpq;fuh[f; fhL> fd;ndypa fhL

 mad <u vd;Wk; gRikahd fhLfs;

   gilahf;fk; (Xq;fy;> tpjhdk;. cg tpjhdk;> gw;iw> fPo;tsupfs; vd;wthW

    cau msTfspy; jhtuq;fs fhzg;gly;;)

   vd;Wk; gRikahdJ(Mz;L KOtJk; guk;gpa kiotPo;r;rp fpilg;gjhy;

    Nfhil fhyk; ,d;ikahy; vd;Wk; gRikahd ,ay;Gfisf; fhl;Lk;.

     rk tpl;lKs;s jz;Lfisf; nfhz;l jhtuq;fs; cz;L.

   jhtug; gy;tifik cau;thdJ.(vz;iz> ehfkuk;> J}id> kygil)

     rhu;gstpy; kz;tsk; FiwthdJ.(jhtuq;fshy; mjpfstpy; Nghrizf;

    $Wfs; mfj;JwpQ;rg;gLtjdhy;)

   ,iyAr;rp $u;ikahdJ (ePu; fPo;tbjw;fhf)

   mupkug; ngWkhdKs;s jhtuq;fs; fhzg;gly;

   kukaNtwpfSk; Nknyhl;bj; jhtuq;fSk; fhzg;gly;

 mad cyu; fyg;G vd;Wk; gRikahd fhLfs;

 cjhuzk;: wpw;wpfy fhL> cyu; tyaf; fhLfs;> rpfpupahg; gpuNjrf; fhL>

  gpJuq;ffiyf; fhL

 gilaikg;Gj; njsptw;wJ

 ,iyAjpu; tifj; jhtu ,iyfs; fhzg;gly;

 fPo;tsupfshf Kl;Gju;fs; ngUkstpy; fhzg;gly;

 jhtuj; jz;Lfs; rkkhd tpl;lKiladthff; fhzg;gly;

 jhtug;  gy;tifik <utyaf; fhLfis tplf; FiwthdJ

 mupkug; ngWkhdKs;s jhtu tiffs; mjpfstpy; fhzg;gly;

  (Kjpiu> eJd;> ghiy> kiyNtk;G> fUq;fhyp> $oh)

 ,iyfspy; jbj;j Gwj;Njhy; fhzg;gly;.

 mad kiyf; fhLfs;

 cjhuzk;: NgJUjhyfhiy kiyf;fhL> Nghg;gj;jyhitf; fhL> fpf;fpypahkhdf;

  fhL> `f;fiyf; fhL

 jhtuq;fs; rhu;gstpy; cauk; Fiwthdit

 KWfpa jz;L nfhz;lit

 njhlu;r;rpahd tpjhdk; cz;L

 mlu;e;j ghupa fpisfisf; nfhz;l jl;ilahd cr;rp tpjhdk;

 jz;LkPJ mlu;j;jpahf tsu;e;j ghrp fhzg;gLk;

 njspthd mlu;j;jpahf tsu;e;j gd;dj; jhtuq;fs; nfhz;l fPo;tsupg; gil

  cz;L

   ngUk;ghyhd jhtuq;fspd; ,iyg;gug;G rpwpaJ

 fhLfspd; Kf;fpaj;Jtj;ij khztUld; fye;JiuahLf.

 tspkz;ly; xl;rprd; - fhdPnuhl;irl;Lr; rkepiyiag; NgZtjpy; gq;fspg;Gr;

nra;jy;

 mjpfupf;Fk; fhdPnuhl;irl;bd; msitf; Fiwg;gjw;fhf Kjd;ikahd gq;fspg;G

fhLfspdhy; toq;fg;gLfpd;wikiaAk; xspj;njhFg;G %yk; xl;rprd;
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tpLtpf;fg;LtJ ghupa gq;fspg;ghFnkdTk; tpsf;Ff.

 ePu;Nghrpg;Gg; gpuNjrq;fs; ghJfhf;fg;gly;

 kz;zupg;G jtpu;f;fg;gly;

 kfue;jr; Nru;iff; fUtpfSf;Fk; tpj;Jf;fs; kw;Wk; goq;fspd; guk;gw; fhuzpf

 Sf;Fg; ghJfhg;G toq;Fjy;.

 nghUshjhug; ngWkhdk;

   mupkuk;> nurpd;(Fq;fpypak;)> jdpd;> gir> ehu;. %ypiffs;. gpuk;G> czT

   Rw;yhf; ifj;njhopiy elhj;jpr; nry;yy;

 ,aw;if moifg; ghJfhj;jy;

 mq;fpfspd; thoplkhf mikjy;

 fhw;Wj; jilahfj; njhopw;gly;

 guk;giuayFj; njhFg;G(Gene pool) ghJfhf;fg;gly; (ahNjDk; ehl;bYs;s

ntt;NtW ,dq;fs; kw;Wk; ntt;NtW Ngjq;fisr; Nru;e;j guk;giuayFfspd;

xl;Lnkhj;jk;)

 xU ehl;Lf;Nf cupj;jhd ,dq;ffs; ghJfhf;fg;gLk;

fhL tsu;g;G

 Nkw;gb ,aw;iwf; fhLfSf;F Nkyjpfkhf kdpjdhy; tsu;f;fg;gLk; nghUshjhu

kw;Wk; #oypay; ngWkhdKs;s fhLfSk; ,yq;ifapy; cs;sd vd;gijf;

fye;JiuahLf.

 $k;G jhq;fpj; jhtuq;fis tiuaWf;f

 ,ilntg;g tya ehLfspy; ,aw;ifahd $k;G jhq;fpf; fhLfs; fhzg;gl;lNghJk;

,yq;ifapy; kdpjdhy; tsu;f;fg;gl;l $k;G jhq;fpf; fhLfNs fhzg;gLfpd;dwd

vd;gij tpsf;Ff.

 vkJ ehl;L tsu;g;Gf; fhLfspy; ngUksT igdR ,dq;fNs tsu;f;fg;gLfpd;wd.

,j;jhtu ,dq;fs; tsu;f;fg;gLtjw;fhd fhuzq;fis khztUld; fye;JiuahLf.

 tsq;Fiwthd epyq;fspYk; ,yFthf tsu;f;f Kbjy;

 tsu;r;rp tPjk; cau;thdJ.

 fhL tsu;g;Gf;F trjpAs;s gpuNjrq;fspy; #oYf;F ed;F ,irtiltjhy;

 ntw;wpfukhf tsu;f;f Kbjy;

 gPil kw;Wk; xl;Lz;zpj; jhf;fk; FiwthdJ

 nghJthf igdR mjpfstpy; ePiu mfj;JwpQ;Rk; jhtukhff; fUjg;gl;l

NghjpYk; tsq;Fd;wpa kz; epyq;fspy; RNjr jhtuq;fis tsu;g;gjw;F

vL;f;fg;gl;l Kaw;rpfs; Njhy;tpaile;jjhYk; mg;gpuNjrq;fspy; ,aw;ifahd

fhLfs; kPsj;Njhd;Wtjw;F ,aw;ifahd re;jhdr; nrad;Kiw epfo;tjw;Fg;

gy   E}w;whz;Lfs; nry;y ,lKz;lhifahYk;; kz; jpwe;j epiyapy;

fhzg;gLtjhy; Vw;glj;jf;f gpur;rpidfis ,optsthf;Ftjw;fhfTk; ntspehl;Lj;

jht ,dkhf ,Ue;j NghjpYk;> vkJ ehl;by; igdRj; jhtuq;fis tsu;g;gjpy;

ftdQ; nrYj;jg;gLfpd;wJ vd;gij tpsf;Ff.

 igdRj; jhtuq;fspypUe;J ngwj;jf;f nghUshjhug; gad;fs; njhlu;ghf

tpsf;Ff.

   mupkuk; ngwy;

   gjg;gLj;jpa mupkuk; ngwy;

   fljhrpf; ifj;njhopYf;Fj; Njitahd ePz;l ehu; mlq;fpa fljhrpf; $o;

  ngWjy;

Gjpa fd;Wfis tsu;j;j gpd;
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   nurpd; ngWjy;

 igdRj; jhtuq;fs; gpujp$yq;fisAk; nfhz;Ls;sij tpsf;Ff.

   epyf;fPo; ePiu mjpfstpy; mfj;JwpQ;ry;> igdRj; jhtu ,iyfs;

  gpupe;joptjw;F mjpf fhyk; vLj;jy;> mjd; tpisthf fPo; tsupfs;

  tsuhik fhuzkhf kz;tsk; Fd;Wjy;

 ,aw;iff; fhLfis mit ,Uf;Fk; epiyapy; NgzpathW mtw;wpypUe;J

mupkuq;fs; ngWtjw;Fg; gjpyhr; nraw;ifahff; fhLfis tsu;j;jy; ngupJk;

mD$ykhdJ vd;gijg; gpd;tUk; tplaq;fspD}lhff; fye;JiuahLf.

 ,aw;iff; fhLfspypUe;J Kjpu;r;rpaile;j jhtuq;fisj; njupT nra;J

      jwpj;J mfw;Wk;NghJ Vida jhtuq;fSf;Fr; Nrjk; tpisjy;

     jwpf;fg;gl;l mupkuq;fisf; nfhz;L nry;tjw;fhf ghij mikf;Fk;NghJ

      Nrjk; tpisjy;

     Kjpu;r;rpaile;j jhtuq;fis mfw;Wtjhy; Gjpa ehw;Wfs; tsu;tjw;fhd

    typik kpf;f tpj;Jf;fs; cw;gj;jp nra;af; $ba jhtuq;fs; mw;Wg;Nghjy;.

     tsu;g;Gf; fhLfspy; gutyhfg; gad;gLj;Jk; jhtuq;fspw;fhd rpy cjhuzq;fs;

       Njf;F - Textonia grandis

              kNfhfdp -  Swietenia macrophylla

               ,a+fypg;u]; -  Eucalyptus spp.

               igdR ,dq;fs; - Pynus spp.

        tsu;g;Gf; fhLfspy; gutyhfg; gad;gLj;jg;gLk; ,j;jhtuq;fs; vkJ ehl;Lj;

     jhtuq;fs; my;yhj NghjpYk; mit mt;tthW tsu;f;fg;gLtjd;  fhuzq;fis

    tpsf;Ff.

 ,yFthf tsu;f;f Kbjy;

       mjpf tsur;rp tPjk;

       fhL tsu;f;fg; nghUj;jkhd gpuNjrq;fSf;F ed;F ,irtile;jpUj;jy;

    ,yq;ifapy; ntt;NtW gpuNjrq;fspy; fhL tsu;g;Gf;fhfg; gutyhfg;

     gad;gLj;Jk; jhtuq;fs; njhlu;ghff; fye;JiuahLf.

  Njf;F - cyu; tyak;> <u tyak;> fiuNahug; gpuNjrq;fspy; ePu;

    Njq;fpapUf;fhj gFjpfs;> jho; ehl;L ,iltyag; gpuNjrq;fs;

      kNfhfdp - jho;ehl;L <u tyak;> ,iltyag; gpuNjrq;fs;

       ,a+f;fypg;u];> igdR - kiyehl;Lg; gpuNjrq;fspd; nrOikaw;w jho;epyq;fs;

     ,yq;ifapd; ngUk;ghyhd RNjr jhtu ,dq;fspd; tsu;r;rp tPjj;ij tpl

     Njf;F kuj;jpd; tsu;r;rp tPjk; $Ljyhdjhifahy;> xU Njf;;F kuj;jpypUe;J

     epykl;lj;jpypUe;J 4.5 kPw;wUf;F NkNy 0.5 kPw;wu; tpl;lKs;s jz;L ngWtjw;Fr;

     nrythFk; fhyj;jpw;Fr; rhu;ghf mNj msT tsu;rr;rpia RNjr jhtuq;fspy;

    ngWtjw;F kpf ePz;l fhyk; nry;Yk;. vdNt nkJthf tsUk; RNjr jhtu

    tiffis tsu;g;gij tpl Njf;F kuq;fis tsu;g;gJ nghUshjhu uPjpapy;

    mD$ykhdnjd;gij khztUf;F typAWj;Jf.

     fhLfisg; ghJfhg;gjw;Fg; gpd;tUk; Kiwfis mDrupf;f KbAk; vd;gij

    khztUld; fye;JiuahLf.

       ghJfhf;fg;gl;l  fhLfis mikj;jYk; Vw;nfdNt cs;s ghJfhf;fg;gl;l

      fhLfisg; ghJfhj;jYk;.

 ,aw;ifahd mjpghJfhf;fg;gl;l  fhLfs; - upl;bfy mjp ghJfhg;ghd

fhL

      Njrpa tdg; g+q;fh - ahy tdg; g+q;fh

      Gfyuz; - ngy;yd;tpy - mj;jpl;ba Gfyuz;
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      ,aw;ifahfg; ghJfhf;fg;gl;l fhLfs; - kpd;Ndupah> fpupjNy

 tsu;g;Gf; fhLfisj; jhgpj;jy;

 Ngz;;jF gad;ghl;L Kiwfisf; ifahsy;

 Gjpa fd;Wfis tsu;j;j gpd;du; gioa kuq;fis xOq;FKiwapy; mfw;Wjy;

 ntspehLfspypUe;J mupkuq;fis ,wf;Fkjp nra;jy;

 wg;gu; Nghd;w mupku tiffisg; gjg;gLj;jpg; gad;gLj;jy;

 tpwFf;Fg; gjpyhf Vida vupnghUs;;fisg; gad;gLj;jy;

 rpf;fd tpwF mLg;Gf;fis mwpKfQ; nra;jy;

 mupkuj;Jf;Fg; gjpyhf nfhq;fpuPw;W> mYkpa> ,Uk;G cw;gj;jpfis mjpfupj;jy;

 kdg;ghq;F khw;wj;ij Vw;gLj;jy;

g p ujhd nrhw ;fs ; (Key words)

  mad <u vd;Wk; gRikahd fhLfs; - Tropical ever green forests

 mad cyu; fyg;G vd;Wk; gRikahd fhLfs; - Tropical dry mixed ever green

                                                                                          forests

  tdtsu;g;G - Afforestation

  mad kiyf;fhLfs; -  Tropical montane forests

  ghJfhf;fg;gl;l fhLfs; - Reserved  forests

  ,aw;iff; fhLfs; - Natural forests

  mjpghJfhf;fg;gl;l ,aw;iff; fhLfs; -  Strictly reserved natural forests

jutpUj;jp cs;sPLfs;

 vkJ ehl;Lf; fhLfspd; guk;giyf; fhl;Lk; glk;

 tdg; gilahf;fj;ijf; fhl;Lk; glk;

 fsg; gazk;

 ,yq;ifapy; gutyhff; fhL tsu;j;jYf;nfdg; gad;gLj;jg;gLk; jhtuq;fspd;

xspg;glq;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 Kjdpiy> ,uz;lhk; epiyf;  fhLfSf;F ,ilapyhd NtWghLfisg;

gl;baw;gLj;jy;

 gpujhdkhd rpy fhl;L tiffspd; mbg;gil ,ay;Gfis tptupj;jy;

 fhLfspd; Kf;fpaj;Jtj;ijf; Fwpg;gpLjy;

 fhLfisg; ghJfhf;Fk; Kiwfs; kw;Wk; cj;jpfisf; Fwpg;gpLjy;
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Nju;r;rp  kl;lk; 4.6 : jhtuq;fis ,dg;ngUf;Fk; tpidjpwd;kpf;f xU Kiwahf

,ioatsu;g;ig ,dq;fhz;ghu;.

ghlNtisfs; : 04

fw;ww;; NgWfs; :² ,ioatsu;g;gpid mwpKfQ;nra;thu;.

² ,ioatsu;g;gpw;nfdg; gad;gLj;jj; jf;f ,ioag; gFjpfis

gl;baw;gLj;Jthu;.

² ,ioatsu;g;gpd;NghJ gpd;gw;Wk; mbg;gilg; gbKiwfis tptupg;ghu;.

² ,ioatsu;g;gpidg; gad;gLj;jp ,yq;ifapy; Nkw;nfhs;sg;gLk;

ifj;njhopy;fs; gw;wpa jfty;fisr; Nrfupg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 ntt;NtW jhtu ,dg;ngUf;f KiwfSs; xNu jlitapy; ngUe;njhifahd

jhtuq;fis cw;gj;jp nra;af;$ba ,dg;ngUf;f Kiwahf ,ioa tsu;g;igf;

Fwpg;gplyhk; vd;gij tpsf;fpg; ghlj;ij mZFf.

 ,aw;if KiwapYk; nraw;if KiwapYk; jhtuq;fis ,dg;ngUf;fyhk; vd;gij

typAWj;Jf.

 xU nraw;if ,dg;ngUf;f Kiwnad ,ioatsu;ig mwpKfQ; nra;f.

 ,ioatsu;g;G vdg;gLtJ fpUkpaopf;fg;gl;l epiyikapd; fPNo tsu;g;g+lfj;jpy;

jhtu ,ioag; gFjpfis tsu;j;jyhFk; vd tpsf;Ff.

 capUs;s jhtuf; fyq;fs; rpytw;Wf;Fg; nghUj;jkhd epge;jidfis toq;fp

mtw;iw KOikahd jhtuq;fshf tsur;nra;ayhk; vd;gij tpsf;Ff.

 ,ioatsu;g;Gf;nfdg; gad;gLj;jg;gLk; mbg;gil ,ioa tiffis mwpKfQ;

nra;f.

 cr;rpg; gpupapioak;

 ,sk; ,iyg; gFjpfs;

 ,se; jz;Lg; gFjpfs;

 kfue;j kzpfs;

 Kisaj;jpd; gFjpfs;

 mUk;Gfs;

 ,ioatsu;ig Muk;g pg ;gjw ;fhfg ; gad;gLj ;Jk; ,ioag ; gFjpfs;

%yj;jhtuk;(Explant) vdf; Fwpg;gplg;gLk; vdf; Fwpg;gpLf.

 %yj;jhtuk;; gpupifaile;J kPz;Lk; kPz;Lk; gpupifailaf; $ba tpaj;jkilahj

fyj;jpzpT Njhd;Wk; vd;gijAk; mJ %Lgil(Callus) vdg;gLk; vd;gijAk; Fwpg;gpLf.

 eLif Clfj;ijAk; rpwg;ghd epge;jidfisAk; cupa tifapy; ifahs;tjd;

%ykhf %Lgilapy; Ntu;fs;> mq;Fuq;fs; Njhd;Wtijj; J}z;lyhk; vd;gij

tpsf;fg; glq;fs; %yk; tpsf;Ff.

 tsu;g;g+lfj;ijj; jahupf;fj; Njitahd nghUl;fis mwpKfQ;nra;f.

 ePu;  mNrjdg; Nghrizf; $Wfs;

 Nrjdg; Nghrizf; $Wfs;  jhtu tsu;r;rpg; gjhu;j;jq;fs;

 tpw;wkpd;fs;

 fyg;gpupTf;Fk; tpaj;jj;jpw;Fk; irw;NwhifdpDk; %LgilapypUe;J Ntu;fs;

tsu;r;rpaila xl;rpDk; gq;fspg;Gr; nra;fpd;wd vd;gijf; Fwpg;gpLf.

 ,se;jhtuq;fis fsj;jpy; ehl;Ltjw;F Kd;du; Ma;T$l epge;jifspd; fPo;
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kz;Zf;Fk; xspf;Fk; ,irtilar; nra;a ,lkspf;f Ntz;Lk; vd;gijf; Fwpg;gpLf.

 ,ioa tsu;g;gpd; Kf;fpaj;Jtj;ijf; Fwpg;gpLf.

 Fiwe;j ,lg;gug;gpy; mjpf vz;zpf;ifahd ehw;Wf;fisg; ngwyhk;.

 Fiwe;j fhyj;jpy; fhyepiy epiyikfspd; jhf;fq;fspd;wp jhtuq;fisg;

  ngwyhk;.

 capUs;s tpj;Jf;fis cw;gj;jp nra;ahj jhuq;fisAk; ,e;j Kiw %yk;

  ,dg;ngUf;fyhk;.

 ituR kw;Wk; xl;Lz;zpfspd; jhf;fkw;w MNuhf;fpakhd jhtuq;fisg;

  ngwyhk;.

 xUkbaj; jhtuq;fisg; ngwyhk;.

 RNjr kw;Wk; gz;ghl;Lg; ngWkhdKs;s jhtuq;fisg; ghJfhg;gjw;fhd xU

  Kiwahfg; gad;gLj;jyhk;.

 ,yq;ifapy; ifj;njhopy;fSf;fhf ,ioatsu;g;Gg; gad;gLk; re;ju;g;gq;fs;

  njhlu;ghf Xu; mwpf;if jahupf;FkhW khztiu topg;gLj;Jf.

g p ujhd nrhw ;fs ; (Key words)

 ,ioatsu;g;G -  Tissue culture

 tsu;g;g+lfk;; -   Growth media

 fpUkpaopf;fg;gl;l epge;jid -  Aseptic condition

 %Lgil -  Callus

jutpUj;jp cs;sPLfs;

 ,ioatsu;g;Gf;Fg; gad;gLj;jgg;Lk; cgfuzq;fspd; glq;fs;

 ,ioa tsu;g;igf; fhl;Lk; fhnzhspfs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 tpj;J Kisj;jy %yk; fpilf;Fk; jhtq;fSf;Fk; ,ioa tsu;g;gpd; %yk;  fpilf;Fk;

jhtuq;fSf;Fk; ,ilapyhd NtWghLfis ml;ltizg;gLj;jr; nra;jy;.

 jhtu xl;L KiwfSld; xg;gpLifapy; ,ioatsu;g;gpd; %yk; fpilf;Fk; gad;fs;

mlq;fpa tptuzf; Fwpg;Gj; jahupj;jy;.

 ,ioa tsu;g;Gr; nrad;Kiwia tiuglq;fs; %yk; fhl;Ljy;.
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Nju;r;rp  kl;lk; 4.7 : nghUshjhug; ngWkjp nfhz;l Kf;fpaj;JtKs;s

Ks;se;jz;bypf; fzj;Jf;Fupa mq;fpfis ,dq;fhz;ghu;.

ghlNtisfs; : 06

fw;wy; NgWfs; : ² Ks;se;jz;bypfis mwpKfQ; nra;thu;;

² nghUshjhug; ngWkjp nfhz;l Ks;se;jz;bypfisg; gl;baw;-

    gLj;Jthu;.

² me;je;jf; fzj;ijr; Nru;e;j mq;fpfisg; ngaupl;L mtw;wpd;

rpwg;gpay;;Gfis mtjhdpg;ghu;..

² me;jf; fzj;Jf;Fupa mq;fpfspd; nghUshjhu

    Kf;fpaj;Jtj;ijf; fye;JiuahLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

² Ks;se;jz;Lspfs; Ks;se;jz;ilf; nfhz;l Kz;zhd; nfhz;l tpyq;FfshFk; vd;gijAk;

 Ks;se;jz;bypfs; Kz;zhz; mw;w tpyq;Ffs;  vdTk; Fwpg;gpl;Lg; ghlj;ij mZfTk;.

² Ks;se;jz;Lspfspd; Ks;nsd;Gfs; frpapioaj;jpdhNyh my;yJ vd;gpdhNyh

 cUthditahf ,Uf;fyhk;.

² Ks;se;jz;bypf; fzq;fSs; Mj;jpug;Nghlh fzk; nghUshjhu uPjpapy; Kf;fpa ,lj;ijg;

 ngWfpd;wikia vLj;Jf;fhl;Lf.

² Mj;jpug;Nghlhf; fzj;ijr; Nru;e;j tpyq;Ffspy; ,why;> NjdP vd;gd vkJ ehl;by;kl;Lkd;wp

 ntspehLfspYk; nghUshjhu uPjpapy; gad;fs; ngWtjw;fhf gutyhfg; gad;gLj;jg;gL

 fpd;wikia tpsf;Ff.

  ² NjdP

    tpsf;fg; glnkhd;wpidg; gad;gLj;jp NjdPapd; Gw ,ay;Gfis ,dq;fhZkhW khztiu

   topg;gLj;jpj; JizGupf.

                   

² jiy> neQ;riw> tapW vd cly; %d;W gFjpfshfg; gpupf;fg;gl;Ls;sJ.

² neQ;rpy; Muk;gpf;Fk; %l;Lf;fisf; nfhz;l Nrhbg; ghjq;fs; %d;W cs;sd.

² ifw;wpdhyhd Gwtd;$L fhzg;gLk;.

² ,uz;L Nrhbr; rpwFfs; cs;sd.

² mKjk; cwpQ;rpf; Fbg;gjw;fhf tpNrkhf mike;j thAWg;igf; (Xl;L Foha;) nfhz;lJ.

² xU Nrhb czu;nfhk;G cz;L.

² kfue;jq;fisr; Nrfupg;gjw;fhfg; ghjq;fs; jpupgile;J fhzg;gLk;.

² NjdPapd; nghUshjhu Kf;fpaj;Jtk; njhlu;ghfg; gpd;tUk; tplaq;fis cs;slf;fp

 fye;JiuahLf.
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² Njdpd; fl;likg;G

    1. Rf;FNuhR - 38 %

    2. FSf;NfhR - 31 %

    3. njf;fpupd; (Dextrin) - 38 %

    4. Rf;FNuhR - 1.5 - 3 %

    5. Gujk; - 0.1 - 2.3 %

    6. fdpAg;Gfs; - 0.1 - 0.2 %

        7. nehjpaq;fs;

    8. tpw;wkpd;fs;

² Njdpd; Kf;fpaj;Jtk;

  ² clypdhy; tpiuthf mfj;JwpQ;rg;gLk; jd;ik nfhz;lJ. clYf;Fg; ghjpg;gw;w nty;y

   tiffisf; nfhz;Ls;sJ.

² MAs;Ntj itj;jpa Kiwapy; kUe;jhfg; gad;gLj;jg;gLk;.

² czT kw;Wk; ghd tiffSf;Fr; Rita+l;lg; gad;gLj;jg;;gLk;.

² njhz;ilapy; Vw;gLk; njhw;WfSf;F kUe;jhfg; gad;gLk;.

² Ranjhopy; vd;w tifapy; NjdPtsu;g;G Kf;fpak;;; ngWfpd;wJ.

² Njd; nkOfpd; gad;ghLfs; Fwpj;Jf; fye;JiuahLf.

² kpDf;F gjhju;j;jq;fis cw;gj;jp nra;jy;.

² nkOFjpupf; ifj;njhopypy; gad;gLj;jg;gLk;.

² gy;fl;Lk; njhopDl;gj;Jf;Fg; gad;gly;

² xsljg; g+r;Rtiffs; cw;gj;jpf;Fg; gad;gly;

² Ma;T$lg; gupNrhjidfSf;F Mjhug;gilahfg; gad;gly;

² gj;jpf; ifj;njhopYf;Fg; gad;gly;

² Ez;ikahd cgfuzq;fisf; fsQ;rpag;gLj;jp itj;jy;

² mupkuf; ifj;njhopYf;Fg; gad;gly;

² gy;NtW g+r;R tiffs; nra;ag; gad;gly;

² Aj;j MAjq;fis ePz;lfhyk; Nrkpj;J itg;gjw;Fg; gaad;gly;

² myq;fhug; nghUlfs; cw;gj;jpnra;ag; gad;gly;

² NjdP tsu;g;G

  ² NjdPtsu;g;Gj; njhlu;ghd nrad;Kiw mDgtq;fisg; ngwj;jf;f NjdP tsu;g;G

    epiyankhd;Wf;F fsg;gaznkhd;iw xOq;Fnra;J mq;F NjdP tsu;g;Gj; njhlu;ghd

   tpsf;fj;ij toq;Ftjw;F xOq;Ffis Nkw;nfhs;f. ,e;j mwpitg; gad;gLj;jp Xu;;

   mwpf;if jahupf;fr; nra;f.

² ,why;

²  ,whypd; mikg;igf; fhl;Lk; tpsf;fg;gl

nkhd;iwg; gad;gLj;jp mjd; Gw ,ay;Gfis

,dq;fhz;gjw;F cjTf.

²  jiy> neQ;riw> tapW vdg; gpupf;fg;gl;l

cliyf; nfhz;bUj;jy;.

²  elf;Fk; ghjq;fs;> ePe;Jk; ghjq;fs; vdg; gj;Jr; Nrhbg; ghjq;fs; fhzg;gly;.

²  ePz;l xU Nrhb czu;nfhk;Gfs; cs;sd.

²  Kd;Ndhf;fpj; JUj;jpa xU Nrhb fz;fs; cs;sd.

² ,whypd; nghUshjhu Kf;fpaj;Jtq;fis gpd;tUk; tplaq;fspD}Nl fye;JiuahLf.

² Gujk; nrwpe;j czthf mikjy;.

² Ranjhopyhf ,whiy tsu;f;f Kbjy;
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² Ma;T$lj; NjitfSf;fhd J}a ifw;wpidg; ngwy;

² ifw;Nwhrhd; cw;gj;jp - mWtilf;Fg; gpe;jpa njhopDl;gk;

² me;epar; nryhtzpr; rk;ghj;jpak;

² ,why; tsu;g;Gj; njhlu;ghd nray;Kiw mDgtj;ijg; ngWtjw;nfdg; nghUj;jkhd

,why; tsu;g;G epiyankhd;Wf;Fr; nrd;W mq;F ,why; tsu;g;Gj; njhlu;ghd

NknyOe;jthupahd tpsf;fj;ijg; ngw;Wf; nfhs;tjw;fhd xOq;Ffis Nkw;nfhs;f.

mt;twpitg; gad;gLj;jp mwpf;if jahupf;FkhW khztu;fis topgg;Lj;Jf.

² Ks;se;jz;Lspfs;

²  Ks;se;jz;LspfSs; Rwh> jpUf;if Mfpad frpapioa kPd;fshFk; vdTk; ghiu

kPd; mwf;Fsh kPd; Nghd;wd vdG kPd;fshFk; vdTk; $Wf.

² frpapioaj;jhyhd mf td;$l;ilf; nfhz;l kPd;fs; frpapioa kPd;fnsdTk;

vd;gpdhyhd mf td;$l;ilf; nfhz;l kPd;fs; vd;G kPd;fnsdTk; tpsf;Ff.

² Nkw;gb tiffSf;Fupa kPd;fisf; fhl;Lk; glq;fisg; gad;gLj;jp mtw;wpd; Gw

,ay;Gfis tpsf;Ff.

²  vd;G kPd;fsJk; frpapioa kPd;fspdJk; nghUshjhu Kf;fpaj;Jtj;ij khztUld;

   fye;JiuahLf.

 ² czTf;fhf - Rwh. jpUf;if> ghiu kPd;> mwf;Fsh

 ² xsljkhf - Rwh kPndz;nza;

      ² njhopy; tha;g;ghf - cOthy;

      ² me;epar; nryhtzpr; rk;ghj;jpak;

² Nfhop tsu;g;G

  ² Nfhop tsu;g;gpd; nghUshjhu Kf;fpaj;Jtj;ij vLj;Jf;fhl;Lf.

   ² nghUj;jkhd xU glj;ijg; gad;gLj;jp gwitfspd; Gw ,ay;Gfis RUf;fkhf tpsf;Ff.

² nrjps; nfhz;l xU Nrhb ghjq;fs;

² ,wf;iffs; ,Uj;jy;

² myF ,Uj;jy;

   ² nghUshjhu Kf;fpaj;Jtq;fs;

² czTf;fhf - Kl;il> ,iwr;rp

² gz;ghl;L Kf;fpaj;JtKs;s ,wf;iffs; fpilj;jy;

² Ranjhopyhf Nkw;nfhs;s Kbjy;;

² gPilf; fl;Lg;ghL

  ² Kiya+l;bfs;

  ² nghUshjhu uPjpapy; Kf;fpaj;Jtk; ngWk; Kiya+l;bfisf; Fwpg;gpLf.

  ² Kiya+l;bfs; ghy; Fbj;J tsUk; tpyq;Ffs; vdf; Fwpg;gpLf.

  ² nghUj;jkhd glq;fisg; gad;gLj;jp

  ² Gwf;fhJr; Nrhizfs; ,Uj;jy;

  ² cNuhkQ; nrwpe;j Njhy; fhzg;gly;

  ² Kiyr; Rug;gpfs; fhzg;gly;

² Kiya+l;bfspd; nghUshjhu Kf;fpaj;Jtq;fis cjhuzq;fhl;b tpsf;Ff.

  ² czthf - ghy;. ,iwr;rp

  ² Njhy; - Njhy; nghUl;fs; jahupj;jy;

  ² Ranjhopyhf Nkw;nfhs;sy;

  ² me;epar; nryhtzpr; rk;ghj;jpak;

  ² itj;jpa Muha;rpf;Fg; gad;gly;

  ² gpwnghUnsjpupfisg; ngWjy; - Fjpiu

  ² tptrha eltbf;iffSf;F - vUJ

  ² gz;ghl;L eltbf;iffSf;F
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g pujhd nrhw ;fs ; (Key words)

 Ks;se;jz;Lspfs; -  Vertebrates

 Ks;se;jz;bypfs ; -   Invertebrates

 Kiya+l;fs; -   Mammals

 Mj;jpug;Nghlh -  Arthropoda

jutpUj;jp cs;sPLfs;

 NjdP> Nfhop> ,why; Mfpatw;wpd; Gw ,ay;Gfisf; fhl;Lk; glq;fs;

 vd;G kPd;ffs; kw;Wk; frpapioa kPd;fs; Mfpatw;iwf; fhl;Lk; glq;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 Rw;Wg;GWr; #oypy; fhzg;gLk; tpyq;Ffis Ks;se;jz;Lspfs;. Ks;se;jz;

bypfs; vd tifg;gLj;jy;.

 Mj;jpug;Nghlhf; fzj;ijr; Nru;e;j nghUshjhu Kf;fpaj;JtKila mq;fp

fisg; ngauply;.

 ,why;> NjdP Mfpatw;wpd; nghUshjhu Kf;fpaj;Jtj;ij tpsf;Fjy;.

 mjpf nghUshjhug; ngWkhdq; nfhz;l Ks;se;jz;Lspfs; gw;wpa

mwpf;if jahupj;jy;.
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 Nju;r;rp : 5.0 tpir kw;Wk; mjd; tpisTfs; njhlu;ghd mwpit

ehshe;j tho;f;ifj; NjitfSf;Nfw;gg; gad;gLj;Jthu;.

 Nju;r;rp kl;lk; : 5.1 tpirapd; jd;ikiaAk; mjd; jhf;fq;fisAk; ,af;fk;

njhlu;ghd epa+w;wdpd; tpjpfs; %yk; tptupg;ghu;.

 ghlNtisfs; :    12

 fw;ww;NgWfs; : tpir vd;gij tiuaWg;ghu;.

tpirnahd;Wf;F gUkDk; jpirAk; njhopw;gL Gs;spAk;

cz;L vd;gij vLj;Jf;fhl;Lthu;.

 tpirnahd;wpd; njhopw;gL Nfhl;il tptupg;ghu;.

 tpirnahd;wpid xd;Wf;nfhd;W nrt;tdhd ,uz;L jpirfspy;

Jzpg;ghu;.

 ,af;fj;ij Vw;gLj;jy;> ,af;fj;jpd; jd;ikia khw;Wjy;

Mfpatw;iw epA+w;wdpd; tpjpfspd; %yk; tpsf;Fthu;.

 jpzpT> Ntfk; Mfpatw;wpd; ngUf;fj;ij ce;jk; vdf;

Fwpg;gpLthu;.

 epA+w;wdpd; ,uz;lhk; tpjpia Kd;itg;ghu;.

 tpirapd; myfhfpa epA+w;wid tiuaWg;ghu;.

 F = ma rkd;ghl;ilg; gad;gLj;jp vspa gpurpdq;fs; jPu;g;ghu;.

 epA+w;wdpd; %d;whk; tpjp %yk;> jhf;fk;;> kWjhf;fk; Vw;gLk;

tpjj;ij tptupg;ghu;.

 nghUnshd;wpd; epiw vd;gJ> Gtpapdhy; Vw;gLj;jg;gLk; ftu;r;rp

tpir vd tiuaWg;ghu;.

 nghUnshd;wpd; epiw njhopw;gLk; Gs;spia <u;it ikak;

vdf; Fwpg;gpLtu;.

 xU Nfhy;> xU jl;L> xU tisak; Mfpa rPuhd jpz;kg;

nghUs;fspd; <u;it ikaj;ijf; Fwpj;Jf; fhl;Lthu;.

 jhNd nrg;gkhFk; tpirfspd; jd;ikia tptupg;ghu;.

 vspa nraw;ghnlhd;wpd; %yk; epiyapay; cuha;T> vy;iy

cuha;T> ,af;fcuha;T Mfpa gjq;fis tptupg;ghu;.

 F = µR rkd;ghl;il Kd;itj;J cuha;Tf; Fzfj;ij

tiuaWg;ghu;.

 F = µR rhu;e;j vspa gpur;rpdq;fs; jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

 tpir vd;gJ nghUnshd;wpd; ,af;fj;jd;ikia khw;Wfpd;w my;yJ mt;thW

khw;w Kidfpd;w xU Gwf;fUtpahFk; vd mwpKfQ;nra;f. (mjhtJ

tpirnahd;wpidg; gpuNahfpg;gjhy;> Xa;tpYs;s xU nghUis ,af;fNth> ,af;fj;jpy;

cs;s xU nghUspd; ,af;fj;ij epWj;jNth> rPuhd Ntfj;jpy; epfOk; ,af;fj;jpd;

Ntfj;ij khw;wNth KbAk; vd;gij vLj;Jf;fhl;Lf.)
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 tpirf;Fg; gUkDk; jpirAk; mJ njhopw;gLk; Gs;spAk; cz;L vd;gij

 vLj;Jf;fhl;Lf.

 tpirapd; fhtpj;jd;ikia vLj;Jf;fhl;b> mjd; njhopw;gL Nfhl;il tptupf;Ff.

 tpiria msf;Fk; myF epA+w;wd; (N) MFk; vdf; $Wf.

 ,af;fk; njhlu;ghf epA+w;wdpd; KjyhtJ tpjpia Kd;itf;Ff.

 ahNjDk; tpiria xd;Wf;nfhd;W nrt;tdhd jpirfspd; topNa ,uz;L

 $WfsirT;  %yk; $wyhk; vd;gij vLj;Jf;fhl;Lf. tpirj; Jzpg;ig

mwpKfQ;nra;f.

 ahNjDk; nghUspd; jpzpT> Ntfk; Mfpa ,uz;bdJk; ngUf;fNk ce;jk; MFk;

 vd tiuaWf;Ff.

 ce;jj;jpd; myF kgms-1 MFk; vd vLj;Jf;fhl;;Lf.

 epA+w;wdpd; ,uz;lhk; tpjpia Kd;itf;Ff.

 F  = ma rkd;ghl;ilg; ngw;W ‘epA+w;wd;’ vd;gij tiuaWf;Ff.

 F  = ma rkd;ghl;ilg; gad;gLj;jpj; jPu;g;gjw;fhf vspa gpur;rpdq;fis toq;Ff.

 neUf;fy; juhR (Kitchen Scale) kPJ Rikfi;s itg;gjd; %yk; jhf;fk; - kWjhf;fk;

Mfpatw;iw mwpKfQ; nra;J epA+w;wdpd; %d;whtJ tpjpia Kd;itf;Ff.

 nghUnshd;wpd; epiw vd;gJ> mg;nghUspd; kPJ Gtpapdhy; gpuNahfpf;fg;gLk;

<ug;;;G tpirahFk; vd mwpKfQ; nra;f.

 <u;it ikak; vd;gJ> nghUnshd;wpd; epiw njhopw;gLk; Gs;spahFk; vd mwpKfQ;

nra;f.

 rPuhd Nfhy;> rPuhd tl;lj;jpl;L> rPuhd tisak; Mfpa nghUs;fspd; <u;it

ikaj;ij milahskpl;Lf; fhl;Lf.

 jhNd nrg;gkhFk; tpirfis tptupj;J ,Otpir> cijg;G> cuha;T> nrt;td;

kWjhf;fk; Mfpatw;wpd; Clhf cjhuzq;fis vLj;Jf; fhl;Lf.

 cuha;T tpir vd;gJ xd;Wf;nfhd;W rhu;ghf ,af;fj;jpy; <LgLk; my;yJ mt;thwhd

Kidg;igf; nfhz;l njhLif epiyapy; cs;s ,uz;L Nkw;gug;Gf;fspd; topNa

fl;naOg;gg;gLk; tpirahFk; vd;gij vLj;Jf;fhl;Lf.

 tpw;wuhRfSld; rpwpa kuf;Fw;wpnahd;wpid my;yJ nrq;fy; xd;wpidf; fl;b

mjid Nkir Nkw;gug;nghd;wpd; kPJ itj;J ,Of;Fk; vspa gupNrhjidnahd;wpd;

%yk; cuha;T tpirfspd; ,ay;Gfis tptupj;J> epiyapay; cuha;T> vy;iy

cuha;T kw;Wk; ,af;f cuha;T tpirfs; njhopw;gLk; tpjj;ij tiuG %yk;

tptupf;Ff.
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Nkw;gb nraw;ghL %yk; cuha;T kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis vLj;Jf;fhl;b>

F = µR rkd;ghl;il Kd;itf;Ff. cuha;Tf;Fzj;ij tiuaWf;Ff.

F = µR rhu;e;j vspa gpurpidq;fis toq;fpj; jPu;f;fr; nra;f.

gpujhd nrhw;fs; : (Key words)

 tpir  - Force

 tpirapd; $Wfs;  - Components of a force

 ce;jk;  - Momentum

 epA+w;wdpd; ,af;f tpjpfs;  - Newton’s Laws of Motion

 cuha;T  - Friction

jutpUj;jp cs;sPLfs;

 rpwpa kuf;Fw;wpfs;> tpw;wuRfs;> neUf;fy; juhRfs; (Kitchen Scale)> wg;gu;

thu;fs;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 ahNjDk; nghUspd; kPJ my;yJ njhFjpapd; kPJ nry;thf;Fr; nrYj;Jk;

rkdhd Gw tpirfis ,dq;fhz;gpj;jy;.

 ,af;f tpjpfis Kd;itj;jy;.

 jhf;fk; - kWjhf;fk; cl;gl nghUnshd;wpd; kPJ njhopw;gLk; tpirfisf;

Fwpj;Jf;fhl;Ljy;.

 F = ma rkd;ghl;ilg; gad;gLj;jp vspikahd gpur;rpdq;fs; jPu;j;jy;.

 jug;gl;Ls;s xU tpiriaf; $Wfs; %yk; fhl;Ljy;.

 F = µR rhu;e;j vspa gpur;rpdq;fs jPu;j;jy;.
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Nju;r;rpkl;lk;: 5:2   tpirj; njhFjpnahd;wpd; tpisAis EZfp Muha;thu;.

ghlNtisfs; : 9

fw;ww; NgWfs; :  xNu Nfhl;L tpirfspuz;bdJ tpisAspd; gUkidAk;

jpiriaAk; fz;lwpthu;.

 tpirapizfuj; Njw;wj;ij Kd;itg;;ghu;.

 tpirapizfu tpjpapd; ml;ru fzpjf; Nfhitiag;

gad;gLj;jp rha;thd tpirfspuz;bd; tpisAisf;

fz;lwpthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

 tpirapid ,uz;L $Wfshfg; gpupj;Jf; fhl;l KbtNjhL> ,uz;L

tpirfSf;Fk; gjpyhf> jdp tpirnahd;wpidg; gad;gLj;jTk; KbAk; vd;gij

vspikahd xU nraw;ghl;bd; %yk; vLj;Jf;fhl;Lf.

 ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l tpirfSf;Fg; gjpyhfg; gpuNahfpf;fj;jf;f

jdp tpirNa mt;tpirfspd; tpisAs; tpirahFk; vd tiuaWf;Ff.

 rpwpa kuf;Fw;wp kw;Wk; tpw;wuhR nfhz;l mikg;Gf;fs; %yk; nra;J fhl;Lf.

  xU Nfhl;L tpirfspuz;L xNu jpirapy; njhopw;gLk; NghJ R = P + Q

%yKk;>

  xU Nfhl;L tpirfspuz;L vjpu;j; jpirfspy; njhopw;gLk; NghJ R = P - Q

%yKk;>

   tpisAspd; gUkd; fpilf;fpd;wikia vLj;Jf; fhl;Lf. (,q;F P>Q MFk;)

 tpir xU fhtpahjyhy;> ahNjDk; Gs;spapy; njhopw;gLk; rha;thd ,uz;L

tpirfspd; tpisAisf; fhz;gjw;fhf> Nfj;jpu fzpj Kiwnahd;wpd;

mtrpaj;ij ntspf;nfhzu;f.

  ahNjDk; Gs;spapy; njhopw;gLk; rha;thd ,uz;L tpirfspd; tpisAisf;

fhz;gjw;fhd tpirapizfuj; Njw;wj;ij Kd;itf;Ff.

 Nkw;gb glj;Jf;fika xd;Wf;nfhd;W    Nfhzj;jpy; rha;thfj; njhopw;gLk; P, Q

Mfpa ,uz;L tpirfspd; tpisAs; R  vdpd;> R ,dJ gUkidf; fhz;gjw;fhf>

R2 = P2 + Q2 + 2PQ COS    IAk;

tpisAs; tpirapd; jpiriaf; fhz;gjw;fhf>

tan   =     Q Sin 

P + Q Cos          IAk; Kd;itf;Ff.

>

>P

Q R





41

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

   MdJ nrq;Nfhzk;> $u;q;Nfhzk;> tpupNfhzk; Mfpa re;ju;g;gq;fSf;fhf

tpisAisf;

   fhZk; gpurpdq;fisj; jPu;f;FkhW khztiu topg;gLj;Jf.

gpujhd nrhw;fs; : (Key words)

 tpirfspd; tpisAs; - Resultant of forces

 tpirapizfuj; Njw;wk; - Parallelogram  theorem  of  forces

jutpUj;jp cs;sPLfs;

     rpwpa kuf;Fw;wpfs;> tpw;wuhRfs;> wg;gu; thu;fs;> gbj;njhFjpfs;

fzpg;gPl;L> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

   gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 tpirapiz vd;gJ ahJ vd;gij tptupj;jy;.

 tpirapizfuj; Njw;wj;ij Kd;itj;jy;.

 gpd;tUk; xt;nthU re;ju;g;gj;Jf;fhfTk; jug;gl;Ls;s ,uz;L tpirfspd;

tpisAisj; Jzpjy;.

   ,uz;L tpirfSk; xNu jpirapy; njhopw;gLk;NghJ

   ,uz;L tpirfSk; vjpu;j;jpirfspy; njhopw;gLk;NghJ

   ,uz;L tpirfSk; nrt;tdhfj; njhopw;gLk;NghJ

,uz;L tpirfSk; $u;q;Nfhzj;jpy; rha;thfj; njhopw;gLk;NghJ

   ,uz;L tpirfSk; tpupNfhzj;jpy; rha;thfj; njhopw;gLk;NghJ
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Nju;r;rp kl;lk; 5.3 # tpirnahd;wpd; Row;rp tpisitf; fzpag;gLj;Jthu;.

ghlNtisfs; # 04

fw;ww;; NgWfs; # ² tpirnahd;wpd; jpUg;gj;ij tiuaWg;ghu;

² tpirnahd;wpd; jpUg;gj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis

Kd;itg;ghu;.

² tpirapidnahd;wpd; jpUg;gj;ij tptupg;ghu;

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

² Gwtpirnahd;W fhuzkhf ahNjDk; nghUnshd;W jug;gl;l xU Gs;spiag;

gw;wpr; RoYk; nraiy msf;Fk; fzpaNk tpirj;jpUg;gkhFk; vd tiuaWf;Ff

² ahNjDk; Gs;spia my;yJ mr;irg;gw;wp tpirnahd;wpd; jpUg;gk; vd;gJ

tpirapdJk; jpUg;gg;Gs;spapy; my;yJ mr;rpy; ,Ue;J tpirapd; njhopw;gL

NfhL tiuahd nrq;Fj;Jj; J}uj;jpdJk; ngUf;fkhFk; vdTk; $Wf.

cU 1 ,y; fhl;bAs;sthW O  Gs;spiag; gw;wpa nghUspd; jpUg;gk; G
Mapd;>  G = F x r  vd vLj;Jf;fhl;Lf.

cU 2 ,y; fhl;bAs;sthW rha;thd J}uk; jug;gl;Ls;sNghJ O Gs;spiar;

#o nghUspd; jpUg;gk;  G = F x r ird;  MFk; vdf; fhl;Lf

² tpirapd; gUkid mjpfupg;gjd; %yKk; nrq;Fj;Jj; J}uj;ij mjpfupg;gjd;

%yKk; jpUg;gj;jpd; ngWkhdj;ij mjpfupj;Jf; nfhs;syhk; vd;gijf; fhl;Lf.

² ahNjDk; khwhj; jpUg;gj;Jf;fhfr; nrq;Fj;Jj; J}uj;ij mjpfupj;Jf;nfhs;tjhy;

gpuNahfpf;Fk; tpiriaf; Fiwj;Jf; nfhs;syhk; vd;gijAk; rkd;ghl;bd; %yk;

vLj;Jf;fhl;Lf. Ntiyr; #oy;fspy; mt;thwhd gpuNahfq;fis tpsf;Ff.

cjhuzk; ² gpizr;ry; fjnthd;wpidj; jpwe;J %Ljy;

 ² thfdnkhd;wpy; rpy;Yr; Riuiaf; fow;Wk; re;ju;g;gk;

 ² Foha;f;fpzw;wpypUe;J ePiug; ngWtjw;fhff; ifg;gpbiag;

gad;gLj;Jk; re;ju;g;gk;

² kPw;wu; Nfhnyhd;wpid nghWjpnahd;wpy;; rkepiyahf epWj;jp> Xu; me;jj;jpy;

khwh epiwnahd;wpidj; njhq;ftpl;L kW me;jj;jpy; ntt;NtW J}uq;;fspy;

jpUg;gj;ij rkdpiyg;gLj;Jtjw;fhfj; njhq;ftplg;gl Ntz;ba epiwfisf;

fz;lwpe;J Nkw;gb njhlu;igf; fz;lwptjw;fhd xU nraw;ghl;by; khztiu

<LgLj;Jf
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² jpUg;gk; njhlu;ghd vspa gpur;rpidfis toq;fpj; jPu;f;f topg;gLj;Jf

² gUkd; rkkhd jpirapy; vjpuhd xNu njhopw;gL Nfhl;by; mikahj ,uz;L

tpirfNs tpirapiz vdg;gLk; vd tiuaWf;Ff

² tpirapiznahd;wpd; jpUg;gkhdJ xU tpirapdJk; ,uz;Lk; tpirfSf;Fk;

,ilapyhd nrq;Fj;Jj; J}uj;jpdJk; ngUf;fj;jpdhy; jug;gLk; vdf; fhl;Lf.

G=F x r

² tpirapidnahd;wpd; jpUg;gkhdJ jpUg;gKWk; Gs;spf;fika khw;wkiltjp;y;iy

vd;gij vLj;Jf;fhl;Lf.

² Ntiyr; #onnyhd;wpy; tpirapizfs; njhopw;gLk; re;ju;g;gq;fis

vLj;Jf;fhl;Lf.

² tpirapiznahd;wpd; jpUg;gk; njhlu;ghd gpurpdq;fis toq;fpj; jPu;f;f

topg;gLj;Jf.

gpujhd nrhw;fs; (Key Words)(

² tpirj;jpUg;gk; - Moment of  forces

² tpirapiz - Couple of  forces

² ,izj; jpUg;gk;  - Moment of  couple

jutpUj;jp cs;sPLfs;

² kPw;wu; Nfhy;fs;> juhRj; jl;Lf;fs> gbj;njhFjp> jhq;fpfs;> Gupahzp fow;wpg;

g+l;Ltjw;fhfg; gad;Lk; ntt;NtW msT ePsk; nfhz;l Gupahzpr; rhtpfs;

fzpg;gPL> kjpg;gPl;Lf;Fupa mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

² tpirnahd;wpd; jpUg;gk; vd;gij tiuaWj;jy;

² jpUg;gj;jpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisg; gl;baw;gLj;Jjy;

² jug;gl;l tpirapiziaj; JzpAk; gpurpdq;fisj; jPu;j;jy;

² ahNjDk; jpUg;gj;ij Fiwe;j tpir %yk; ngWtjw;fhfg; gpuNahf mikg;Gf;fs;

gad;gLk; re;ju;g;gq;fis tprhuiz nra;jy;

² tpirapiz vd;gij tiuaWj;jy;

² ,iznahd;wpd; jpUg;gj;Jf;Fupa njhlu;ig Kd;itj;jy;

² tpirapiz gad;gLk; eilKiwr; re;ju;g;gq;fis tptupj;jy;

² tpirapiz njhlu;ghd gpurpdq;fs; jPu;j;jy;
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Nju;r;rp kl;lk; 5.4  tpirj;njhFjpnahd;wpd; rkepiy gw;wpg; gFg;gha;T nra;thu;

ghlNtis  08

fw;ww;NgWfs; ,uz;L tpirfspd; fPo;> Gs;spg;nghUs; xd;wpdJk; epiwe;j

nghUs; xd;wpdJk; rkepiyia tptupg;ghu;.

%d;W tpirfspd; fPo; Gs;spg;nghUs; xd;wpdJ rkepiyf;Fupa

Ntiyg;ghLfis Kd;itg;ghu;

rha;thd %d;W tpirfspd; fPo; tpiwe;j nghUnshd;wpd;

rkepiyf;Fupa Njitg;ghLfis Kd;itg;ghu;.

jpl;lf;Nfhl;ghl;il Kd;itg;ghu;.

xd;Wf;nfhd;W nrq;Fj;jhd ,uz;L tpiriaf; nfhz;l %d;W

tpirfspd; xUjs tpirj;njhFjpnahd;W njhlu;ghd gpurpidfs;

jPu;g;ghu;

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

nghUnshd;wpd;kPJ njhopw;gLk; Gw tpirfs; fhuzkhf mJ Mu;KLFtjpy;iynadpd;

my;yJ Row;rpailtjpy;iynadpd; mg;nghUs; mtdpiyapy; cs;sJ vd vLj;Jf;

fhl;Lf.

 ,jw;fhd xU Njitg;ghlhf tpisAs; g+r;rpakhjy; Ntz;Lk; vdTk; ve;jnthU

Gs;spiaAk; gw;wpa jpUg;gq;fspd; ml;rufzpj $l;Lj;njhif g+r;rpakhjy; Ntz;Lk;

vdTk; vLj;Jf; fhl;Lf.

Gs;spnahd;wpy; njhopw;gLk; tpirfspd;fPo;> nghUnshd;W rkepiy miltjw;fhd

mbg;gilahd Njit tpisAs; g+r;rpakhjyhFk; vd;gij vLj;Jf;fhl;Lf.

  ,jd;%yk; ,uz;L tpirfspd; fPo; Gs;spg; nghUnshd;W rkdpiyapy; ,Ug;gjw;fhf

,e;j ,uz;L tpirfSk; gUkdpy; rkkhjy;  Ntz;Lk; vd;gijAk; jpirapy; vjpuhdjhfTk;

,Uj;jy; Ntz;Lk; vd vLj;Jf;fhl;Lf

tpiwe;j nghUs; vd;gij tiuaWf;Ff

 ,uz;L tpirfs; gUkdpy; rkdhjy; Ntz;Lk; vd;gij vLj;Jf;fhl;Lf.

mt;tpuz;L tpirfSk;

gUkdpy; rkdhjy; Ntz;Lk;

jpirapy; xd;Wf;nfhd;W vjpuhdjhf ,Uj;jy; Ntz;Lk;

xU njhopw;gL Nfhl;by; mike;jpUj;jy; Ntz;Lk;.

xUjstpirfs; %d;wpd;fPo; ahnjDk; Gs;spg;nghUshdJ rkepiyapy; fhzg;gLkhapd;

ve;j ,uz;L tpirahdJ %d;whtJ tpirahFk;.

gUkdpy; rkkhf ,Uj;jy; Ntz;Lk;

jpirapy; xd;Wf;nfhd;W vjpuhdjhf ,Uj;jy; Ntz;Lk; vd;gij vLj;Jf;fhl;Lf

xUjs tpirfs; ,uz;bd; fPo;> tpiwe;j nghUnshd;W rkepiyapy; cs;snjdpd;

mk;%d;W tpirfSs; ahNjDk; ,uz;bdJ tpisAs;shdJ %d;whtJ tpirapd;

gUkDf;Fr; rkkhjy; Ntz;Lk; vdTk;

jpirapy; xd;Wf;nfhd;W vjpuhdjhf ,Uj;jy; Ntz;Lk; vdTk;

xU njhopw;gL Nfhl;by; mikjy; Ntz;Lk; vdTk; vLj;Jf;fhl;Lf
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 Ma;T$lj;jpy; cs;s fg;gpfs; ,izf;fg;gl;l gyifia my;yJ E}y;fis fl;lg;gl;l

%d;W tpw;wuhRfisf; nfhz;l mikg;igg; gad;gLj;jp Nkw;gb tplaq;fis tha;g;G

ghu;f;f khztu;fSf;F ru;ju;g;gkspf;Ff

ahNjDk; Gs;spiag; gw;wpa xU js tpirj;njhFjpnahd;wpdJ tpisAspd; jpUg;gk;

mg;Gs;spiag; gw;wpa tpirfspd; jpUg;gq;fspd; ml;rufzpjf; $l;Lj;njhiff;Ff;

rkkhdJ vd;gJ jpUg;gf; Nfhl;ghlhFk; vd;gij mwpKfQ;nra;f. mjd;%yk;

rkepiyahd xU nghUSf;fhf ahNjDk; Gs;spiag; gw;wp tpirfspd; jpUg;gq;fspd;

ml;rufzpj $l;Lj; njhif.  vd vLj;Jf;fhl;Lf

%d;W tpirfspd; fPo; rkepiyr; re;ju;g;gq;fSf;fhfj; jpUg;gf; Nfhl;ghl;Lg; gpuNahfk;

rhu;e;j gpurpdq;fis toq;fpj; jPu;f;f topg;gLj;Jf.

gpujhd nrhw;fs (Key Words)

tpirfspd; nrhg;gk; Equilibrium of  forces

tpiwe;j nghUs;fs; Rigit body

jpUg;gf;; Nfhl;ghL Principle of moment

jutpUj;jp cs;sPLfs;

  tpw;wuhR fg;gpfs; ,izf;fg;gl;l gyif> gbj;njhFjpfs;> kPw;wu;Nfhy;fs; fj;jp E}y;

Jz;Lfs;

fzpg;gPL kjpg;g Pl ;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

tpirr;rkepiy vd;gijg; gpuNahfpj;jy;

Gs;spg;nghUnshd;wpd; tpirr; rkepiyf;fhd Njitg;ghLfis Kd;itj;jy;

tpiwe;j nghUnshd;wpd; rkepiyf;Fupa Njitg;ghLfis Kd;itj;jy;

jpUg;gf ;Nfhl;ghl;il Kd;itj;jy;

%d;W tpirfspd; rkepiyf;$W jpUg;gf; Nfhl;ghl;ilg; gad;gLj;jp gpurpdq;fisj;;

jPu;j;jy;;
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Nju;r;rp  6.0 ( Ntiy> rf;jp> tY Mfpad njhlu;ghd mwpit eilKiwj;

NjitfSf;nfdg; ngUj;jkhdthW gad;gLj;Jthu;.

Nju;r;rp kl;lk;  6'1# Ntiy> rf;jp> tY Mfpad njhlu;ghd mwpit eilKiwj;

NjitfSf;nfdg; nghUj;jkhdthW gad;gLj;Jthu;.

ghlNtisfs; # 10

fw;ww;NgWfs;#  Ntiy> rf;jp Mfpatw;iw tiuaWg;ghu;.

 nghwpKiwr; rf;jpapd; Ngjq;fisg; ngaupLthu;.

 ngau;T ,af;f rf;jpf;Fupa Nfhitia Kd;itg;ghu;.

 <u;itapdhyhd mOj;j rf;jpf;Fupitia Kd;itg;ghu;.

 nghwpKiwr; rf;jpf; fhg;Gf; Nfhl;ghl;il Kd;itg;ghu;.

 tY vd;gij tiuaWg;ghu;.

 nghwpf;F toq;fg;gLk; tY nghwpapypUe;J fpilf;Fk; gad;jU

tY Mfpatw;iwg; gad;gLj;jp tpidj;jpwid tiuaWg;ghu;.

 Ntiy> rf;jp> tY> tpidj;jpwd; vd;gd rhu;e;j gpurpdq;fisj;

jPu;g;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;(

² md;whl tho;tpy; tpiriag; gpuNahfpj;J ntt;NtW Ntiyfisr; nra;Ak;

re;ju;g;gq;fs; njhlu;ghff; fye;JiuahLf.

cjhuzk; : ngl;bnahd;wpidj; js;Sk; re;ju;g;gk;

fpNud; (ghue;J}f;fp) %yk; ahNjDk; jpzpit NkNy
cau;j;Jk; re;ju;g;gk;

² Nkw;gb re;ju;g;gq;fspy; tpir mjpfupf;Fk;NghJk; epfOk; ,lg;ngau;r;rp

mjpfupf;Fk;NghJk; mjpf Ntiy nra;jy; Ntz;Lk;. (mjpf ciog;Gr; nra;jy;
Ntz;Lk;) vd;gij vLj;Jf;fhl;Lf.

² ahNjDk; tpirapdJk;> mt;tpir fhuzkhf tpirapd; jpirapy;; nghUspy;

Vw;gl;l ,lg;ngau;r;rpapdJk; ngUf;fNk Ntiy vd tiuaWf;f KbAk; vd;gij

vLj;Jf;fhl;Lf.

² W } F.S  rkd;ghl;il Kd;itf;Ff

² rkd;ghl;Lf;fika Ntiyapd; epak myF  N m MFk;. vd;gij vLj;Jf;fhl;b

mjid  J vdf; Fwpg;gpLf.
Ntiy Xu; vz;zpf;fzpakhFk; vd;gijf; $Wf.

² glj;jpw; fhl;bAs;sJ Nghd;W nghUspd; ,af;fj; jpirAld; rha;thf F vDk;

tpir gpuNahfpf;fg;gLtjhff; fUJNthk;. mg;NghJ mt;tpaf;fj;jpd; jpirapy;

cs;s

         F cos $W khj;jpuNk nghUspd; ,af;fj;jpw;Fj; JizahFk; vd tpsf;Ff.
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² mt;thW nra;ag;gLk; Ntiy  F cos x S MFk; vdf; fhl;Lf.

² Ntiy njhlu;ghd vspa vz; rhu;e;j gpurpdq;fisj; jPu;f;FkhW khztiu

topg;gLj;Jf.

² rf;jp vd;gJ Ntiy nra;Ak; Mw;wyhFk; vd mwpKfk; nra;f.

² rf;jpia mjpfupf;Fk;  SI myF  a+y; ^ J & MFk; vdf; Fwpg;gpLf.

kpd;rf;jp> ntg;g rf;jp> xypr; rf;jp> ,af;fr; rf;jp> mOj;j rf;jp vd mfpyj;jpy;
gy;NtW rf;jp tbtq;fs; fhzg;gLfpd;wikiaf; Fwpg;gpLf.

² Nkw;gb rf;jp tbtq;fSs;> ,af;;fr; rf;jpAk;; mOj;jr; rf;jpAk; nghJtpy; nghwpKiwr;

rf;jp vdg;gLk; vd;gij mwpKfk; nra;f.

² nghUnshd;wpd; ,af;f Ntfk; fhuzkhf mJngWk; rf;jp ,af;fr; rf;jpahFk;

vd mwpKfk; nra;f.

cjhuzk; : ² mirAk; ge;jpy; mlq;fpAs;s ,af;fr; rf;jp

  ² gazpf;Fk; Nkhl;lu; thfdj;jpy; mlq;fpAs;s ,af;f rf;jp

² cjhuzq;fs; %yk; ngau;T ,af;fr; rf;jpapd; ghy;> nghUspd; jpzpTk; NtfKk;

nry;thf;F nrYj;Jfpd;wikia vLj;Jf;fhl;Lf.

cjhuzk; : ² NghLFz;nlhd;wpd; (shot put) ,af;fk;

  ² Jg;ghf;fpj; Njhl;lhnthd;wpd; ,af;fk;

² m jpzpTs;s xU nghUs; v Ntfj;jpy; mirAk;NghJ mjpy; mlq;fpAs;s ngau;T

,af;fr; rf;jp E k = ½ mv2

² ahNjDk; nghUspd; mikTf;Nfw;g> mjpy; mlq;fpAs;s rf;jpia <u;it mOj;jr;

rf;jp vd tiuaWf;Ff.

² <u;it mOj;jrf;jp kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis vspikahd  nra;J

fhl;ly;fs; %yk; ntspf;nfhzu;f.

cjhuzk; : ² Gtpkl;lj;jpy; cs;s m jpzpit  h cauj;jpw;Fj; J}f;fp

itf;Fk;NghJ nra;ag;gLk; Ntiy gw;wpf; fye;JiuahLf.

²  ,j;jpzpit nkJthf Nky;Nehf;fpj; J}f;Ftjw;fhfg;

gpuNahfpf;f Ntz;ba ,opT tpir ahJ?

² mt;tpir %yk; nra;ag;gLk; Ntiy vt;tsT?

² mt;Ntiyf;F ahJ epfOfpwJ?

² Nkw;gb ngWNgWfspd;gb> <u;g;it mOj;jr; rf;jpf;Fupa E
P
 = mgh  Nfhitiag;

ngWf.

² ngau;T ,af;fr; rf;jp kw;Wk; <u;it ,af;fr; rf;jp njhlu;ghf vspa vz;

gpurpdq;fisj; jPu;f;FkhW khztiu topg;gLj;Jf

² mfpyj;jpy; fhzg;gLk; ntt;NtW rf;jp tbtq;fs; NtW rf;jp tbtq;fshf khWk;

re;ju;g;gq;fSf;fhd cjhuzq;fis Kd;itf;Ff. NkYk;> rf;jpia Mf;fNth

mopf;fNth KbahJ vdTk; rf;jp xU tbtj;jpypUe;J kw;nwhU tbtj;jpw;F

khWk; vdTk; tpsf;Ff.

       cjhuzk; : ² ,iokpd;tpsf;fpy;> kpd;rf;jpahdJ ntg;gr; rf;jpahfTk;

xspr;rf;jpahfTk; khWk;

² Nkhl;lu; thfd vQ;rpdpy; vupghUspy; mlq;fpAs;s

,urhadr; rf;jpahdJ thfdj;jpd; ,af;fr; rf;jpahf khWk;.

² mg;NghJ nra;ag;gLk; Ntiy> F cos  d MFk; vd vLj;Jf;fhl;Lf.

² nghwpKiwr; rf;jpahdJ NtW rf;jp tbtq;fshf khwhjpUg;gpd;> ,af;fr; rf;jpapdJk;

mOj;jr; rf;jpapdJk; $l;Lj;njhif khwpypahFk; vd;gij cWjpg;gLj;Jk; tifapy;

fye;JiuahLf.

² nghwpKiwr; rf;jpf; fhg;Gf; Nfhl;ghL rhu;e;j vspa vz; gpur;rpdq;fisj; jPu;f;FkhW
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khztiu topg;gLj;Jf`

² Ntiy nra;Ak; tPjj;ij> tY vd tiuaWf;Ff.

      t

² tY ,dJ SI myF Js-1  mjhtJ thw;W ^W& vdf; $Wf.

² cau; tYit msg;gjw;F fpNyh thw;W ^kW&  nkfhthw;W ^MW& Nghd;wit

gad;gLj;jg;gLk; vd;gij vLj;Jf; fhl;Lf.

31 kW 10 W
61 MW 10 W

² tYit fzpag;gLj;Jtjw;F vspa vz; gpurpdq;fisj; jPu;f;FkhW khztiu

topg;gLj;Jf.

² nghwpnahd;wpidj; njhopw;glr; nra;tjw;fhf mjw;F toq;f Ntz;ba rf;jp

'nga;g;G Ntiy" vdTk; nghwpapdhy; nra;ag;gLk; gad;kpF Ntiyapd; msT

';gag;G Ntiy" vdTk; tiuaWf;Ff.

² xt;nthU nghwpapYk; rf;jp ,og;G epfOk; vd;gij vLj;Jf;fhl;Lf. ,jd;kPJ

cuha;T Nghd;w fhuzpfs; nry;thf;Fr; nrYj;Jfpd;wikia vLj;Jf;fhl;Lf.

² mr;rf;jp ,og;Gf;fhuzkhf nghwpfspd; nga;g;G Ntiyia tpl gag;G Ntiy

Fiwtilfpd;wikia vLj;Jf;fhl;Lf.

² nghwpnahd;wpdhy; nra;ag;gLk; gad;kpf;f Ntiyapd; msTf;Fk; mjw;fhf

mg;nghwpf;F toq;fpa rf;jpf;Fk; ,ilapyhd tpfpjj;ijr; rjtPjkhff; fhl;Ltjhy;;

fpilg;gJ. tpidj;jpwd; MFk; vd tiuaWf;Ff.

² ,jid gag;G tYTf;Fk; ngau;g;G tYTf;Fk; ,ilapyhd rjtPjkhfTk; fhl;lyhk;.

        

² tpidj;jpwd; rhu;e;j vspa vd; gpurpdq;fisj; jPu;f;FkhW khztiu topg;gLj;Jf.

gpujhd nrhw;fs; (Key words)(

² Ntiy - Work

² rf;jp - Energy

² tY - Power

² tpidj;jpwd; - Efficiency

² ,af;fr; rf;jp - Kinetic energy

² mOj;jr; rf;jp - Potential energy

² jpzpT - Mass

² nga;;g;G tY - Power input

² gag;G tY - Power output

² Ntfk; - Velocity
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jutpUj;jp cs;sPLfs; (

² ghukhd rpwpa kuf;Fw;wp ^4cm x 6cm x 10cm &

² nghk;ikf; fhnuhd;wpd; gwg;Gr; rpy;Y

² rpwpa NghL Fz;L (fdpl;l)

² nghk;ikj; Jg;ghf;fp

² rpwpa Nkhl;lhu; ^12V&

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;(

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

² tpirapdhy; nra;ag;gLk; Ntiyapd; msit tiuaWj;jy;

² Ntiy nra;Ak; Mw;wiy rf;jp vdf; $Wjy;

² nghwpKiwr; rf;jpapd; Ngjq;fis tptupj;jy;

² ngau;r;rp ,af;fr; rf;jp> <u;it mOj;jr; rf;jp Mfpatw;Wf;fhd

Nfhitfisg; gad;gLj;jp vspa gpurpdq;fs; jPu;j;jy;

² nghwpKiwr; rf;jpf; fhg;ig eilKiwr; re;ju;g;gq;fSf;fhfg; gad;gLj;jy;

² rf;jp epiykhw;wk; rhu;e;j vspa gpurpdq;fs; jPu;j;jy;
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Nju;r;rp 7.0 : ehshe;j tho;f;iff; fUkq;fis jpupNfhz fzpj tpfpjq;fisg;

gad;gLj;jp ,yFgLj;jpf; nfhs;thu;.

Nju;r;rp kl;lk; 7.1: jpupNfhzfzpj tpfpjq;fis tptupg;ghu;.

ghlNtisfs; : 06

fw;ww;NgWfs; : ² Nfhz mstPLfshfg; ghif> Miuad; Mfpatw;iw ,dq;fhz;ghu;.

² Miuad;> ghif Mfpatw;Wf;F ,ilapyhd njhlu;ig tptupg;ghu;.

² ird;> Nfhird;> jhQ;rd; Mfpa jpupNfhzfzpj tpfpjq;fis

tpsf;Fthu;. (,uz;lhk; fhy;tl;lk; tiu)

²
2

,
3

,
4

,
6

,0

 ghiffspd; jpupNfhz fzpj tpfpjq;fisf; fhz;ghu;.

² 1cossin 22    ru;trkd;ghl;il mikg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 Nfhzk; vd;why; vd;d? Nfhzj;ij mstpLk; myF ahJ? vDk; tpdhf;fSf;F

khztuplk; tpilfisg; ngw;Wg; ghlj;jpy; gpuNtrpf;fTk;.

 Nfhzj;ij mstpLtjw;Fg; ghif kl;LNk gad;gLj;jg;gLtjpy;iynadTk; ,J

jtpu gpw mynfhd;Wk; cs;snjdTk; jpupNfhz fzpjj;jpy; gad;gLk; #j;jpuq;fisg;

ngWtjw;fhf me;j myF mtrpankdTk; RUf;fkhf tpsf;Ff.

 Miuapd; ePsj;jpw;Fr; rkdhd tpy; gFjpapdhy; ikaj;jpy; vjpuikf;fg;gLk; Nfhzk;

xU Miuad; MFnkd mwpKfQ; nra;f. ,jid tupg;glk; %yk; tpsf;Ff. xU

Miuad; 1c my;yJ 1 rad  vdf; Fwpf;fg;gLk; vd mwpKfQ; nra;f.

 gpd;tUk; tplaq;fis typAWj;Jk; tifapy; fye;JiuahLf.

- tl;lj;jpd; gupjpapdhy; ikaj;jpy; vjpuikf;fg;gLk; Nfhzk;  = 3600 = 2 rad

- MfNt  rad = 1800

 ghifapy; jug;gl;Ls;s rpy Nfhz mstPLfis  Miuad;fspYk;> Miuad;fspy;

jug;gl;l Nfhz mstPLfisg; ghifapYk; vOJk; gapw;rpia khztUf;F mspf;fTk;.

 ,jw;Fj; Njitahd topfhl;liy toq;Ff.

 nrq;Nfhz Kf;Nfhzpnahd;W rhu;ghf ird;> Nfhird;> jhd;rd; Mfpa jpupNfhz

fzpj tpfpjq;fis mwpKfQ;nra;f.

 gf;fq;fq;fspd; msTfs; jug;gLkplj;J nrq;Nfhz Kf;Nfhzpapd; ngauplg;gl;l

Nfhzq;fspd; jpupNfhz fzpj tpfpjq;fis vOJtjw;fhd gapw;rpia khztUf;F

toq;Ff. ,jw;nfd vz;zstpyhd ngWkhdq;fisg; gad;gLj;JtJ NghJkhdjhFk;.

 khztu;fisr; NrhbNrhbahfg; gpd;tUk; nraw;ghl;by; <LgLj;Jf.

3
,

4
,

6


 Mfpa Nfhzq;fspd; jpupNfhz fzpj tpfpjq;fisg; ngWtjw;Fr;

re;ju;g;gkspf;Ff. cupa milT kl;lj;ij vl;Ltjpy; ,lu;g;gLk; khztu;;fSf;Fj;

Njitahd topfhl;ly;fis toq;fTk;.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

nraw;ghL:

(a)

 gf;f ePsk; 2 myFfs; nfhz;l rkgf;f Kf;Nfhzpnahd;iw tiuf.

 mjd; cr;rpfis A, B, C vdg; ngaupLf.

 cr;rp A apypUe;J mb BC apw;F nrq;Fj;J tiuf.

 ,e;j nrq;Fj;Jf; Nfhl;bd; mbia D vdg; ngapupLf.

 BD apd; ePsk; vt;tsT?

 DC apd; ePsk; vt;tsT?

 AB̂C apd; ngWkhdk; ahJ?

(1) ghifapy;

(2) Miuadpy;

  BÂD apd; ngWkjp ahJ?

(1) ghifapy;

(2) Miuadpy;

 igjfur njhlu;igg; gad;gLj;jp AD apd; ePsj;ijf; fzpf;Ff.

 NkNy ngwg;gl;l ngWkhdq;fis tupg;glj;jpy; Fwpj;Jf; fhl;Lf.

 cq;fsJ tupg;glj;ijg; gad;gLj;jp gpd;tUtdtw;wpd; ngWkhdq;fisf; fhz;f.

sin AB̂D sin BÂD

cos AB̂D cos BÂD

tan  AB̂D tan BÂD

(b) rkdhd gf;fq;fspd; ePsk; xU myfhf mikAkhW ,Urkgf;f nrq;Nfhz

Kf;Nfhzpnahd;W tiuf.

 mjd; cr;rpfis P, Q, R vdg; ngaupLf. (P
^
QR  = 900 MFkhW)

 igjfur njhlu;igg; gad;gLj;jp PR ,d; ePsj;ijf; fzpf;f.

 
^
QpR Nfhzj;jpd; ngWkhdk; ahJ?

 P
^
RQNfhzj;jpd; ngWkhdk;  ahJ?

 ,jdbg;gilapy;

sin P
^
QR

cos P
^
QR

tan P
^
QR

Mfpa Nfhzq;fspd; ngWkhdq;fisf; fzpf;f.

 ePq;fs; ngw;w ngWkhdq;fisf;; fPNo jug;gl;Ls;s ml;ltizapy; cs;s nghUj;jkhd

fl;lq;fspy; vOJf.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

                

 nraw;ghl;bd; ,Wjpapy; khztuhy; ngwg;gl;l ngWkhdq;fspd; nrk;ikia ird;>

Nfhird;> jhQ;rd; ml;ltizfisg; gad;gLj;jp Mrpupau; guprPypf;f Ntz;Lk;.


2

,0

  Mfpatw;wpd; jpupNfhzfzpjg; ngWkhdq;fis ird;> Nfhird;> jhQ;rd;

ml;ltizfisg; gad;gLj;jpg; ngWf.

 ahNjDk; $u;q;Nfhzj;Jf;fhd jpupNfhz fzpj tpfpjq;fisg; ngWtjw;fhf ird;>

Nfhird;> jhQ;rd; ml;ltizfisg; gad;gLj;jyhk; vd vLj;Jf;fhl;Lf.

cjhuzq;fs; rpytw;iwf; fye;JiuahLf.

 NkNy Fwpg;gpl;l Nfhzq;fspd; jpupNfhz fzpj tpfpjq;fSf;fika vspa gpurpdq;fs;>

eilKiwg; gpur;rpidfs; rpytw;iwj; jPu;g;gjw;F khztiu topg;gLj;Jf.

 rpy gpurpdq;fis cjhuzkhff; fye;Jiuahb gapw;rpfspy; <Lglr; nra;tJ

nghUj;jkhdjhFk;.

 Nfhzk; B=900 Mf mike;Js;s ahNjDk;  ABC Kf;Nfhzpia Kd;itf;Ff.

 C Nfhzj;ij  vdg; ngaupl;L sin > cos Mfpatw;Wf;fhf AB, BC,

%yk; Nfhitiag; ngWf.

 1cossin 22    vd;gijf; fz;lwpf.

gpujhd nrhw;fs; (Key words)

 jpupNfhz fzpj tpfpjq;fs; - Trignometric ratios

 vjpuikf;Fk; Nfhzk;; - Subtended angle

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;.

gpd;tUk; tplaq;ffs; Fwpj;Jf; ftdQ; nrYj;Jf.

 ghifapy; jug;gl;l Nfhzj;ij Miuadpy; vOjpf; fhl;Ljy;.

 Miuadpy; jug;gl;l Nfhzj;ijg; ghifapy; vOjpf; fhl;Ljy;.

 mstPLfs; jug;gl;l nrq;Nfhz Kf;Nfhzpapd; ngauplg;gl;l Nfhzj;jpd; jpupNfhz

fzpj tpfpjj;ijf; fzpj;jy;.

 jpupNfhz fzpj tpfpjq;fisg; gad;gLj;jpg; gpurpdq;fisj; jPu;j;jy;.

 sin2 + cos2 = 1 vdf; fhl;Ljy;.

 md;whl tho;tpy; jpupNfhz fzpj tpfpjq;fspd; gad;ghl;il ,dq;fhzy;.

jutpUj;jp cs;sPLfs;

 xsp CLGftpLk; gjhu;j;jnkhd;why; cUthf;fg;gl;l rJuKfp

 nky;ypa Neupa Foha;fs;
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 jpupNfhz fzpj tpfpjq;fisg; gad;gLj;jpg; gpurpde; jPu;j;jy;.

 Vw;wf; Nfhzk;> ,wf;ff; Nfhzk; Mfpatw;iw tpsf;Fjy;.

 S = Cab sin
2

1
 #j;jpuj;ijg; gad;gLj;jp Kf;Nfhzpnahd;wpd; gug;gsitj; Jzpjy;.

.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

Nju;r;rp kl;lk; 7.2 : jpupNfhz fzpj tpfpjq;fisg; gad;gLj;Jthu;.

ghlNtisfs; : 06

fw;ww; NgWfs; : ² jpupNfhz fzpj tpfpjq;fisg; gad;gLj;jpg; gpurpde; jPu;g;ghu;.

² nrq;Nfhz Kf;Nfhzq;fs; rhu;ghf> ePsq;fisAk; Nfhzq;fisAk;

fhz;gjw;fhfj; jpupNfhz fzpj tpfpjq;fisg; gad;gLj;Jthu;.

(eilKiwr; re;ju;g;gq;fs; cl;gl)

² eilKiwr; re;ju;g;gq;fspd; NghJ> Vw;wf; Nfhzk;> ,wf;ff; Nfhzk;

Mfpad fpilf;Fk; tpjk; gw;wp ftdQ; nrYj;Jthu;.

² Kf;Nfhzpnahd;wpd; epakf; Fwpg;gPl;ilg; gad;gLj;jp> Kf;Nfhzpapd;

gug;gsTf;fhf Cabs sin
2

1
  #j;jpuj;ijg; ngWk; tpjj;ij tptupg;ghu;.

² mr;#j;jpuj;ijg; gad;gLj;jp> Kf;Nfhzpnahd;wpd; gug;gsitf; fhz;ghu;.

(eilKiwr; re;ju;g;gq;fs; cl;gl)

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 Kd;ida ghlj;jpy; jpupNfhzfzpj tpfpjq;fs; njhlu;ghff; fw;w mwpit epidT+l;Lf.

ve;jnthU $u;q;Nfhzj;jpdJk; jpupNfhzfzpj tpfpjq;fis> jpupNfhzfzpj

ml;ltizfs; %yk; ngw KbAkhjyhy; ehk; nrd;wila Kbahj my;yJ mse;jwpa

Kbahj Xu; cauj;ij my;yJ J}uj;ij fzpj;jwptjw;fhf ,j;jpupNfhz fzpj

tpfpjq;fisg; gad;gLj;jyhk; vd;gij tpsf;fpg; ghlj;ij mZFf.

 Vw;wf; Nfhzk;> ,wf;ff; Nfhzk; Mfpa vz;zf;fUf;fis tiuaWf;f.

 tpsf;fg; glq;fs; %yKk; eilKiwr; re;ju;g;gq;fis vLj;Jf;fhl;bAk; mt;ntz;zf;

fUf;fis cWjpg;gLj;Jf.

 cjhuzkhf jiyia Neuhf itj;J> caukhd fl;llnkhd;wpd; cr;rp kPJ

ghu;itiar; nrYj;jp> mj;jpiria Nehf;fp ele;J nry;Yk; NghJ jiy caUk;

msT gbg;gbahf mjpfupf;fpd;wikia khztuJ Jyq;fy;fspD}lhfg; ngWf.

mjw;fika vw;wf;Nfhzk; vd;gij tptupf;Ff.

 ,J Nghd;w Xu; cjhuzj;ijg; gad;gLj;jp ,wf;ff; Nfhzj;ijAk; tptupf;Ff.

 ,Ugupkhz ntspapy; eilKiwr; re;ju;g;gq;fisf; fUj;jpw; nfhz;L> Vw;wf; Nfhzk;>

,wf;ff; Nfhzk; vd;gd cs;slq;FkhW gpd;tUtd Nghd;w rpy cjhuzq;fisf;

fye;Jiuahb> mJ njhlu;ghd gapw;rpfspy; <LgLkhW khztiu topg;gLj;Jf.

 ahNjDnkhU Kf;Nfhzpf;fhf epakf; FwpaPl;bd; %yk; Kf;Nfhzpnahd;wpd;

gug;gsitf; fhZk; #j;jpuk; Cabs sin
2

1
  iag; ngWtjw;fhfg; gpd;tUk;

gbKiwfisg; gpd;gw;Wf.

Kf;Nfhzpnahd;Wf;fhd epakf; Fwpg;gPL

ABC Kf;Nfhzpapy; A Nfhzj;Jf;F vjpNu cs;s gf;fj;jpd; ePsk; a vdTk;> B

Nfhzj;Jf;F vjpNu cs;s gf;fj;jpd; ePsk; b vdTk;> C Nfhzj;Jf;F vjpNu cs;s

gf;fj;jpd; ePsk; c vdTk; Fwpg;gPL nra;ag;gLk;.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

mg;NghJ ve;jNthu; cr;rpapypUe;J mjw;F vjpNu cs;s gf;fj;Jf;Fr; nrq;Fj;J

tiutjd; %yk; ,r;#j;jpuj;ijg; ngwyhk;.

cjhuzkhf: A apypUe;J BC ,w;F tiuag;gl;l nrq;Fj;jpd; mb D vdf; fUJNthk;.

ABC Kf;Nfhzpapd; gug;gsT = ADBC 
2

1

ACD nrq;Nfhz Kf;Nfhzpiaf; fUJtjhy;

AC

AD
C sin

AD  =  ACsinC

/ ABC Kf;Nfhzpapd; gug;gsT = CACBC sin
2

1


vdpDk;> BC = a ck; AC = b ck; Mifahy;

ABC Kf;Nfhzpapd; gug;gsT = Cba sin
2

1


   =  Cab sin
2

1

Nkw;Fwpg;gpl;lthNw  AC my;yJ AB gf;fq;fSf;Fr; nrt;td; tiutjhy;> Kf;Nfhzpapd;

gug;gsT = Abc sin
2

1
 my;yJ Bac sin

2

1
 fpilf;Fk; vd;gij fhz;gjw;F khztu;fSf;F

re;ju;g;gkspf;f.

Nkw;gb #j;jpuj;ijg; gad;gLj;jp vz; rhu;e;j gpurpdq;fisj; jPu;f;FkhW khztu;fis

topg;gLj;Jf. eilKiwg; gpurpdq;fs; mlq;fpa gapw;rpfspy; khztiu <LgLj;Jf

nraw;ghL -1

AB vDk; NfhykhdJ mjd; A me;jk; epyj;jpYk; B me;jk; epiyf;Fj;jhd xU

RtupYk; itf;fg;gl;Ls;s tpjj;ijf; fUJf.

A

B

C

c

b

a
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

                     

 AC kl;lj;jpypUe;J B iag;; ghu;f;Fk; re;ju;g;gj;ijf; fUjp Vw;wf; Nfhzj;ij tptupf;Ff.

 BD kl;lj;jpypUe;J A iag;; ghu;f;Fk; re;ju;g;gj;ijf; fUjp ,wf;ff; Nfhzj;ij tptupf;Ff

 Nfhzk; BAC = 300>  AB Nfhypd; ePsk; = 20 m> ADB Kf;Nfhzpf;Fg; nghUj;jkhd

 jpupNfhz fzpj tpfpjj;ijg; gad;gLj;jp ADapd; ePsj;ijf; fhz;f.

 A apypUe;J Rtu; tiuahd AC J}uj;ij msg;gjw;fhf Rtupd; mUNf nry;y

  KbahJs;sJ vdf; fUjp jug;gl;l juTfisg; gad;gLj;jp AC  If; fzpf;f.

nraw;ghL - 2

     

 ABC  apd; gug;gsit S = 1/2 ab sin C vDk; #j;jpuj;ijg; ngWf.

 ,k;Kf;Nfhzpapd; gug;gsT S = 1/2 ab sin B, S = 1/2 ab sin A Mfpa #j;jpuq;fisg;;

  gad;gLj;jpAk; ngWf.

g p ujhd nrhw ;fs ; ( Key words)

 Vw;wf; Nfhzk; - Angle of elevation

 ,wf;ff; Nfhzk; - Angle of depression

 ,Ugupkhz ntsp - Two dimensional space

jutpUj;jp cs;sPLfs;

 xsp CLGftpLk; gjhu;j;jnkhd;why; cUthf;fg;gl;l rJuKfp.

 nky;ypa Neupa Foha;fs;.

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 jpupNfhz fzpj tpfpjq;fisg; gad;gLj;jpg; gpurpde;jPu;j;jy;.

 Vw;wf; Nfhzk;> ,wf;ff; Nfhzk; Mfpatw;iw tpsf;Fjy;.

 S = Cabsin
2

1
 #j;jpuj;ijg; gad;gLj;jp Kf;Nfhzpnahd;wpd; gug;gsitj; Jzpjy;.

.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

Nju;r;rpkl;lk; 7.3    tpy;nyhd;wpd; ePsj;ijAk; Miur;rpiwnahd;wpd;

gug;gsitAk; fhz;ghu;.

ghlNtisfs; : 06

fw;ww;NgWfs; : ²  tpy;nyhd;wpd; ePsj;ijj; Jzptjw;F l r  vDk; #j;jpuj;ij

,dq;fhz;ghu;.

²   l r  vDk; #j;jpuj;ijg; gad;gLj;jp tpy;nyhd;wpd; ePsj;ijf;

fzpg;ghu;.

²    gpd;tUk; #j;jpuq;fisg; gad;gLj;jp Miur;rpiwnahd;wpd;

gug;gsitf; fzpg;ghu; 21
S

2
r  ^Miuadpy; msf;fg;gl;Ls;sJ&'

S
2

A



 ^Miuadpy; msf;fg;gl;Ls;sJ&'

²   ,q;F A vd;gJ Miur; rpiwiag; ngw;w tl;lj;jpd;

gug;gsthFk;.  A
36

s
0

0
  (MdJ ghiffspy;

msf;fg;gl;Ls;s ikaj;jpy; vjpuikf;Fk; NfhzkhFk;.

²   $l;Lj; jsTUtq;fs; rhu;e;j gpurpdq;fs; jPu;g;gjw;fhf Nkw;gb

#j;jpuq;fisg; gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 tl;lnkhd;wpd; gupjpiaj; Jzptjw;fhfg; gad;gLj;jpa #j;jpuj;ij epidT$u;e;J

ghlj;ij mZfyhk;. 10Me;juj;jpy; tl;ltpy;nyhd;wpd; ePsj;ijf; fzpj;j tpjj;ij

epidt+l;Lf

 mt;thwhfNt> r   MiuAs;s tl;lnkhd;wpd; gupjpapdhy; ikaj;jpy; vjpuikf;Fk;

Nfhzk;   vdTk; gupjp 2 r  vdTk; epidt+l;b mjw;fika ikaj;jpy;  rad

Nfhzj;ij vjpuikf;Fk;  gFjpapd; ePsk;  l ,  
2

2

r
l r


 


    vd;gjhy;

fpilf;fpd;wJ vdTk; glq;fisj; Jizahff; nfhz;L tpsf;Ff.

Fwpj;j Nfhzk; Miuad;fspNyNa jug;gl Ntz;Lk; vd;gij typAWj;Jf. mf;Nfhzj;jpd;

ngWkhdk; ghifapy; jug;gl;Ls;NghJ NghJ mjid Miuad; mstPlhf khw;wpg; gpujpaPL

nra;jy; Ntz;Lk; vd;gij tpsf;Ff.

 Miur;rpiwnahd;wpd; gug;gsitj; Jzptjw;fhf 21

2
S r   #j;jpuj;ij khztUld;

fye;Jiuahbg; ngWf. glq;fisAk; Jizahff; nfhs;f. gpd;tUk; tplaq;fis

vLj;Jf;fhl;Lf.

 ikaj;jpy; 2  rad  Nfhzj;ij vjpuikf;Fk;NghJ tl;lj;jpd; gug;gsT 
2r

( r  MiuAs;s tl;lj;jpy;)

 mt;thwhapd; ikaj;jpy;  rad  Nfhzj;ij vjpuikf;Fk; Miur;rpiwapd; gug;gsT S

vdpd;  
2

21

2 2

r
S r


 


  

mj;NjhL Miur;rpiwiag; ngw;w Muk;g tl;lj;jpd;

gug;gsT A vdpd;  
2

S A



  ,dhy; my;yJ ikaj;jpy; vjpuikf;Fk;   Nfhzj;ij

        ghiffspy; msg;gjhy;> 
0

0360
S A


   %yk; Miur;rpiwapd; gug;gsitj; Jzpayhk;.
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

 Nkw;gb #j;jpuj;ijg; gad;gLj;jp vspikahd vz; gpurpdq;fisj; jPu;f;FkhW khztiu

topg;gLj;Jf

vspa gpurpdq;;fspd; topNa ghltplaq;fisf; fpufpj;Jf;nfhz;l gpd;du; eilKiwr;

re;ju;g;gq;fis cs;slf;fpa gpur;rpidfisj; jPu;f;FkhW khztiu topg;gLj;Jf.

nraw;ghL 1

 O ,id ikakhff; nfhz;l 7cm MiuAs;s tl;lnkhd;wpypUe;J ikaj;jpy;

vjpuikf;Fk; Nfhzk; 450 MfTs;s Xu; Miur;rpiw ngwg;gl;Ls;sJ. glj;jpy;

fhl;bAs;sJ Nghd;W OAB Kf;Nfhz tbtg; gFjpia ePf;fpa gpd;du;> kPjpahf

cs;s tl;lj;Jz;lj;jpd; gug;gsitf; fhz;f.

gpujhd nrhw;fs;  (Key Words)(

Miur;rpiw - Sector of a Circle

fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;.

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ;nrYj;Jf.

 MiuAk; ikaj;jpy; vjpuikf;Fk; NfhzKk; njupe;jtplj;J tpw;gFjpapd; ePsj;ijj;

Jzpjy;

 tpw;gFjpnahd;wpd; ePsj;ijf; fhZk; #j;jpuj;ijg; gad;gLj;jpg; gpurpdq;fs;; jPu;j;jy;

 MiuAk; ikaj;jpy; mikf;Fk; NfhzKk; jug;gl;Ls;sNghJ Miur;rpiwapd;

gug;gsitj; Jzpjy;

 Miur;rpiwapd; gug;gsitf; fhZk; #j;jpuj;ijg; gad;gLj;jpg; gpurpdq;fs;; jPu;j;jy;

 Kf;Nfhzpnahd;wpd; gug;gsitf; fhz;gjw;fhf>

     #j;jpuj;ijg; gad;gLj;Jjy;
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 Mrpupau; topfhl;b juk; 12

Nju;r;rp - 8 : Row;rp ,af;fk; gw;wpa mwpit eilKiwj; NjitfSf;Fg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 8.1: Row;rp ,af;fk; gw;wpa mwpit eilKiwj; NjitfSf;Fg;

gad;gLj;Jthu;.

fw;wy;NgWfs;: ² Row;rp ,af;fj;jpy; cs;s nghUl;fs; kw;Wk; njhFjpfis

,dq;fhz;ghu;.

² Row;rp ,af;fj;Jld; njhlu;ghd fzpaq;fSf;F ,ilapyhd

njhlu;Gfisr; rkd;ghnlhd;wpd; %yk; fhl;Lthu;.

² nghUnshd;wpd; Row;rpr; rlj;Jtj;jpd;  mstPlhf rlj;Jtj;

jpUg;gj;ijf; Fwpg;gpLthu;.

² Xa;tpypUf;Fk; nghUnshd;wpy; Row;rpia Vw;gLj;Jtjw;fhfTk;

RoYk; nghUnshd;wpd; Nfhz Ntfj;ij khw;Wtjw;fh

KWf;fj;ijg; gpuNahfpf;f Ntz;Lnkd tpsf;Fthu;.

²  Row;rp ,af;fj;Jld; njhlu;ghd ,af;fr; rkd;ghLfisg; gad;gLj;jp
vspa gpurpdq;fisj; jPu;g;ghu;.

²  rlj;Jtj; jpUg;gk; jug;gl;l nghUs; njhlu;ghd Mu;KLfy;> Row;rp

,af;fr; rf;jp Mfpad rhu;e;j gpurpdq;fisj; jPu;g;ghu;.

ghlj;ijj;jpl;lkpLtjw;fhd mwpTWj;jy;fs;

 ngau;r;rp ,af;fk;> Row;rp ,af;fk; Mfpatw;Wf;fhd cjhuzq;fis vLj;Jf;fhl;Lf.

 ngau;r;rp ,af;fj;Jf;Fupa ,af;ff; fzpaq;fis epidt+l;b Row;rp ,af;fj;Jf;Fupa

,af;ff; fzpaq;fis mwpKfQ; nra;f

 Row;rp ,af;fj;jpd; ,af;ff; fzpaq;fisg; gpd;tUkhW tiuaWf;Ff

 Nfhz ,lg;ngau;r;rp ()

Row;rp ,af;fj;jpd; %yk; Row;rp mr;irg; gw;wp vjpuikf;fg;gLk; NfhzkhFk;.

myF rad  MFk;.

 Nfhz Ntfk;  ( )

Nfhz ,lg;ngau;r;rp khw;wkilAk; tPjk; MFk;.

khwhf; Nfhz Ntfj;Jf;fhd 

ngau;r;rp ,af;fk; fzpaj;jpd; FwpaPL Row;rp ,af;fk;  fzpaj;jpd; FwpaPL

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

Ntfk;            v Nfhz Ntfk; 

Mu;KLf;fy;            a Nfhz Mu;KLf;fy; 

Neuk;             t kPbwd;  f
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myF  rads-1   MFk;.

Nfhz Mu;KLfy; (

Nfhz Ntfk; khw;wkilAk; tPjk; MFk;.

  Nfhz Mu;KLfypd; myF  rad s-2   MFk;.

  Row;rp kPbwd;  (f)

   xU nrf;fdpy; epfOk; Row;rpfspd; vz;zpf;ifahFk;. eilKiwapy; r p m
epkplj;Jf;Fr; Rw;Wf;fs; MdJ  gad;gLj;jg;gLfpd;wikiaf; Fwpg;gpLf. myF s-1

(Hz)

  khwhf; Nfhz Mu;KLfYf;fhf

ω
0   

} Muk;gf; Nfhz Ntfk;

ω  } ,Wjpf; Nfhz Ntfk;

t   } nrythfpa Neuk;

² khwhf;Nfhz Mu;KLfypd; fPo;> epfOk; ,af;fq;fSf;fhfg; gpd;tUk; rkd;ghl;il

mwpKfQ; nra;f. mjw;F xg;ghd ,lg;ngau;r;rp ,af;fj;jpd; rkd;ghl;ilAk;

epidt+l;Lq;fs;

ω } ω
0 
¬ α t v  } u ¬ a t

                  θ } ω
0 
t ¬ 1 α t2             s } u t ¬  a t2

                     2

                  ω2 } ω
0
2 ¬2 α θ           v2  } u2 ¬ 2 a s

² Row;rp ,af;fj;Jf;Fupa Nkw;gb rkd;ghl;bidg; gad;gLj;jpj; jPu;g;gjw;F vspikahd

gpurpdq;fis toq;Ff

² khwhf; Nfhz Ntfj;jpy; RoYk; jl;nlhd;wpd; ikaj;jpypUe;J r J}uj;jpy; cs;s xU

Jzpf;if t fhyj;jpy; s  J}uk; ,aq;Ffpd;wjhapd; s = r θ  vd vLj;Jf;fhl;Lf;

² myF Neuj;Jf;fhf    Mjyhy;

v } r ω vdf; fhl;Lf

v  } Jzpf;ifapd; fjp

ω } Nfhz Ntfk;

² Nkw;gb rkd;ghl;ilg; gad;gLj;jpg; gpurpdq;fs; jPu;f;FkhW khztiu topg;gLj;Jf

² ngau;r;rp ,af;fj;jpy; cs;s xU nghUspd; rlj;Jtk; njhlu;ghd mstPL jpzpT

MapDk; Row;rp ,af;fj;jpy; cs;s xU nghUspd; rlj;Jtk; njhlu;ghd mstPL

rlj;Jtj; jpUg;gk; MFk; vd tiuaWj;J mJ I vDk; FwpaPl;bdhy; fhl;lg;gLk;

vd;gjidf; $Wf.

² m jpzpTs;s xU Jzpf;iff;F r J}uj;jpy; mr;irg;gw;wpa xU Jzpf;ifapd;

rlj;Jttj;jpidf; fhl;Lk; rkd;ghl;il I = m r2 vdf; fhl;Lf.

² rlj;Jtj; jpUg;gj;jpd; myF  kgm2  vdf; $Wf.

² gpd;tUk; epiyj;j nghUs;fspd; rlj;Jtj; jpUg;gj;Jf;fhd Nfhitfis

cjhuzq;fshf Kd;itf;Ff.
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Kd;itf;Ff.

² nghUnshd;wpd; Row;rp mr;rpypUe;J jpzpTg; guk;gy; mjpfupf;Fk;NghJ rlj;Jtj; jpUg;gk;;

mjpfupf;Fk; vd;gij Nkw;gb njhlu;Gfs; %yk; vLj;Jf;fhl;Lf.

  ²  ngau;r;rp ,af;fj;jpw; Nghd;Nw Row;rp ,af;fj;jpYk;; epiyj;j nghUnshd;wpidr;

Row;Wtjw;Fk; RoYk; nghUnshd;wpd; Nfhz Ntfj;ij khw;Wtjw;Fk; KWf;fk;

( ) Njit vd;gij vLj;Jf;fhl;Lf.

² KWf;fk; vd;gJ Row;rp ikaj;ijg; gw;wp tpirapd; jpUg;gkhFk; vd vLj;Jf;fhl;b

  }  F  r  rkd;ghl;il Kd;itf;Ff. KWf;fj;jpd; myF N m  vd;gij vLj;Jf;fhl;Lf.

²   } I α rkd;ghl;il Kd;itj;J mJ rhu;e;j vspa gpur;rpidfs; toq;fpj; jPu;f;f

topg;gLj;Jf.

² ngau;r;rp ,af;fj;jpy; cs;s nghUnshd;wpd; ,af;fr;rf;jpahdJ 1/2 mv2 ,dhy;

fhl;lg;gLtJ Nghd;Nw Row;rp ,af;fj;jpy; cs;s nghUnshd;wpd; ,af;fr; rf;jp

1/2 Iw2  MFk; vdf; $Wf.

² I ,y; cs;s nghUs;fSf;fhf E= lw2 kw;Wk;    } I α   rhu;e;j kpf vspa gpurpdq;fis

toq;fp mtw;iwj; jPu;f;f topg;gLj;Jf.

gpujhd nrhw;fs; (Key Words)

² Nfhz ,lg;ngau;r;rp - Angular displacement

² Nfhz Ntfk; - Angular velocity

² Nfhz Mu;KLf;fy; - Angular acceleration

² Row;rp kPbwd; - Frequency of rotation

² Mtu;j;jd fhyk; - Periodic time

² rlj;Jtj; jpUg;gk; - Moment of inertia

² KWf;fk; - Torque

fzpg;gPL kjpg;g Pl ;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

  Row;rp ,af;fk; njhlu;ghd fzpaq;fisr; rupahf tpsf;Fjy;

  fzpaq;fSf;F ,ilapyhd njhlu;igr; rupahff; fhl;Ljy;

 mtjhdpg;G %yk; rupahd KbGfis vLj;jy;

 Row;rp ,af;fk; njhlu;ghd vspa fzpj;jy;fs; nra;jy;
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Nju;r;rp : 9.0   kpd; cgfuzq;fspd; guhkupg;G> kpd;Rw;Wf;fisj; jpl;lkply;

Mfpatw;Wf;F kpd;dpay; njhlu;ghd mwpitg; gad;gLj;Jthu;.

Nju;r;rpkl;lk;: 9.1    Xl;l kpd;dpaypd; mbg;gil vz;zf;ffUf;fisAk;

Nfhl;ghLfisAk; Ma;e;jwpthu;.

ghlNtisfs; : 19

fw;ww;NgWfs;: ² kpd;Ndhl;lk;> kpd;Ndw;wk; Mfpatw;Wf;fpilapyhd njhlu;igj;

njuptpg;ghu;.

 mOj;j tpj;jpahrj;ij tpsf;Fthu;.

 Xkpd; tpjpia Kd;itg;ghu;.

 flj;jpnahd;wpd; jil> jputpankhd;wpd;; jilj;jpwd; Mfpatw;iw

tpsf;Fthu;.

 ntg;gepiyAld; jil khWgLtijr; nra;J fhl;Lthu;.

 kP flj;jhW vd;gjid tpsf;Fthu;.

 kpd;Kjnyhd;wpd; kpd;dpaf;f tpiriaAk; mfj; jiliaAk;

tpsf;Fthu;.

 kpd;dpaf;f tpir> mOj;jtpj;jpahrk;> mfj;jil> kpd;Ndhl;lk; Mfpatw;Wf;

fpilapyhd njhlu;ig tpsf;Fthu;.

 njhluhd> rkhe;jukhd vspa Rw;Wf;fspd; rktYj;jilia tpsf;Fthu;.

 njhluhd jilj; njhFjpnahd;wid mOj;jg; gpupg;ghfg; gad;gLjyhnkdf;

$Wthu;.

 jilj ;  nj hFj p fisf ;  nf hz ; l  ,Ug u p k hz vs pa

Rw;Wf;fspw;fhd fzpj;jy;fisr; nra;thu;

 Rw;Wf;fs; rhu;e;j vspa fzpj;jy;fSf;Ff; fpu;f;Nfhtpd; tpjpiag;

gad;gLj;Jthu;.

 jilnahd;wpypUe;J gpwg;gpf ;fg;gLk; ntg;gj;jpd; msitj;

Jzptjw ;fhf k pd ;Ndhl ;lk ; > mOj ;jt pj ;j pahrk ; > jil

Mfpatw;iwj; njhlu;GgLj;Jthu;.

 kpd;Dgfuznkhd;wpd; tY rhu;e;j fzpj;jy;fisr; nra;thu;.

ghlj;ijj;jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

² kpd;idg; ghatpLk; Mw;wYf;fika jputpaq;fis tifg;gLj;jp mtw;iw

- kpd;flj;jpfs;

- Fiw flj;jpfs;

- fhtypfs; vd tiuaWj;Jf; fhl;Lf.

² kpd;idf; flj;Jk; jpwdhdJ me;je;jj; jputpaj;jpd; myFf; fdtstpy; cs;s

RahjPd ,yj;jpud;fspd; msT kPJ jq;fpapUf;Fk; vd vLj;Jf;fhl;b nrk;G

Nghd;w flj;jpfspy; 1023cm-3 msT RahjPd ,yj;jpud;fs; cs;sd vdTk; rpypf;fd;

Fiwflj;jpapy; Vwj;jho 1010 cm-3  msTk; fhtypfspy;  1 cm-3  msTk; RahjPd

,yj;jpud;fs; cs;sd vd vLj;Jf;fhl;Lf.

² Vw;wq;fspd; gha;r;rNy kpd;Ndhl;lk; vdg;gLfpd;wJ vd vLj;Jf;fhl;Lf.

² kpd;Ndhl;lj;Jf;Fk; Vw;wq;fSf;Fk; ,ilapyhd njhlu;igf; fhl;Ltjw;fhfg;

gpd;tUk; vspa nra;Jfhl;liyg; gad;gLj;Jf.
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² ed;F cyu;j;jpa vgidw;Wf; Nfhnyhd;wpidf; fk;gspj; Jzpapdhy; cNuhQ;Rf.

² mt;thW cNuhQ;rp kpd;Ndw;wpa vgidw;Wf; Nfhiy xUifahy; gpbj;J>

kWifapdhy; epNahd; Fkpnohd;wpd; xU Kidiag; gpbf;Ff.

² epNahd; Fkpopd; kw;iwa Kidapdhy; vgidw;Wf; Nfhiyj; njhl;L Fkpo;

xspu;tij mtjhdpf;fr; re;ju;g;gkspf;Ff.

² Fkpo; xspu;tjw;Ff; fhuzk;> vgidw;Wf; Nfhypy; ,Ue;J flj;jpf; fk;gpapd;

topNa> kpd;Ndw;wk; gha;tjhFk; vd vLj;Jf;fhl;Lf.

² kpd;Ndw;wq;fs; ghAk; tPjj;ij kpd;Ndhl;lk; vd tiuaWf;Ff

²
Q

I
t

 rkd;ghl;il Kd;itj;Jf; FwpaPLfis mwpKfQ; nra;f.

² kpd;Ndhl;ljj;ij msf;Fk; epak myF Cs-1 mjhtJ mk;gpau; ^A& MFk; vd

vLj;Jf;fhl;Lf.

² mstPL rpwpajhFk; NghJ epak myfpd; Kd;ndhl;lhd mA Nghd;w myFfs;

gad;gLj;jg;gLk; vd;gij vLj;Jf;fhl;Lf. mtw;Wf;F ,ilapyhd njhlu;Gfis

Kd;itf;Ff

1 A = 103 mA = 106 µA

² kpd;Ndhl;lj;ij msg;gjw;fhf mk;gpau;khdp gad;gLj;jg;gLk; vd;gij

vLj;Jf;fhl;Lf.

² flj;jpnahd;wpd; Clhf kpd;Ndhl;lk; gha;tjw;nfdpd; kpd;Kjnyhd;iwf; nfhz;l

%ba Rw;nwhd;iwf; fl;bnaOg;Gjy; Ntz;Lk; vd;gij vLj;Jf;fhl;Lf.

² kpd;Kjnyhd;wpd; (kpd;fytLf;nfhd;wpd;) kiw KidapYk; Neu; (+) KidapYk;

fhzg;gLk; Vw;w epiyikapdhy; Vw;gLj;jg;gLk; jhf;fk; (kpd; mKf;fk;)  kpd; Vw;wq;fs;

ghaf ;fhuzkhFk; vd;gij vLj;Jf;fhl;Lf.

² mKf;f tpj;jpahrj;ij Vw;gLj;jpaTld; Fohnahd;wpd; topNa ePu;ghAk; tpjj;jpNyNa

,e;j Vw;wq;fs; fhuzkhf Vw;gLj;jg;gLk; jh;f;fj;jpdhy; (kpd; mKf;fk;) Vw;wq;fs;

ghAk; vd;gij tpsf;Ff.

² flj;jpnahd;wpd; ,U me;jq;fspYk; Njhd;Wk; ,e;jj; jhf;fj;ijf; flj;jpapd; ,U

me;jq;fSf;Fkpilapyhd mOj;j tpj;jpahrk; vd tiuaWf;Ff.

² kpd;fynkhd;wpd; Neu; (+) Kidapy; Neu; mOj;jk; fhzg;gLfpd;wJ vdTk; kiw

Kidapy; kiw mOj;jk; fhzg;gLfpd;wJ vdTk; kpd;fyq;fSld; njhLf;fg;gl;l

flj;jp KidfSf;F ,ilapy; mOj;j tpj;jpahrk; fhzg;gLfpd;wJ vdTk;

vLj;Jf;fhl;Lf.

² mOj;j tpj;jpahrj;ij msf;Fk; epak myF Nthy;w; (V) vdf; Fwpg;gpLf.

² mOj;j tpj;jpahrj;ij msg;gjw;fhf Nthy;w;W khdpiag; gad;gLj;Jk; tpjj;ij

tptupf;Ff
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² flj;jpf;fk;gpnahd;wpd; ,U gf;fq;fspYk; Vw;gLk;; mOj;j tpj;jpahrj;jpd;gb

mjD}lhf ghAk; Xl;lk; NtWgLfpd;wikia vLj;Jf;fhl;Lf.

² ~ntg;gepiyAk; Vida ngsjpf epge;jidfSk; khwhJ ,Uf;Fk;NghJ flj;jpapd;

Clhfg; ghAk; kpd;Xl;lk;> mjd; ,U me;jq;fspYk; cs;s mOj;j tpj;jpahrj;Jf;F

Neu;tpfpj rkkhdJ|  vd;gij Xk; tpjpahf Kd;itf;Ff.

V  I

V IR

tpfpjrkdpd; khwpypahfpa R MdJ flj;jp rhu;e;j xU khwpypahFk; vdTk; mJ

mf;flj;jpapd; jil vdg;gLk; vdTk; vLj;Jf;fhl;Lf.

² jilia msf;Fk; myF ~Xk; | MFk; vdTk; mJ  vDk; FwpaPl;bdhy;

fhl;lg;gLk; vdTk; vLj;Jf;fhl;Lf.

² jilia msg;gjw;fhf Xk; khdp gad;gLj;jg;gLk; vdTk; vLj;Jf;fhl;Lf.

² flj;jpnahd;wpd; jilkPJ nry;thf;Fr; nrYj;Jk; fhuzpfshf mjd; ePsk;> FWf;F

ntl;Lg; gug;gsT Mfpatw;iw mwpKfQ; nra;f

² xNu FWf;Fntl;ilf; nfhz;l fk;gpnahd;wpd; ntt;NtW ePs msTfisg;

ngw;W elj;Jk; vspikahd xU nraw;ghl;bd; %yk; R  l  vdTk; xNu
jputpaj;jpd; ntt;NtW FWf;F ntl;Lg;gug;gsTs;s xNu ePsKs;s fk;gpj;

Jz;Lfisf; nfhz;L elj;Jk; vspikahd xU nraw;ghl;bd; %yk;

 R   
l

A
 vdTk; vLj;Jf;fhl;Lf.

  mjw;fika rkd;rhl;il Kd;itf;Ff.

² flj;jpnahd;wpd; jputpak; kPJ jq;fpapUf;Fk; xU khwpyp (xUik)   vd
vLj;Jf;fhl;b mJ jputpaj;jpd; jilj;jpwd; MFk; vd vLj;Jf;fhl;Lf.

² R    ,d;gb mjd; myF m  MFk; vd vLj;Jf;fhl;Lf.

² fPNo jug;gl;Ls;s vspikahd nraw;ghl;bd; %yk; fk;gpnahd;wpd; jilahdJ

ntg;gepiyAld; NtWgLk; tpjj;ijr; nra;Jfhl;Lf.

A B

² ief;FNuhk; fk;gpr; RUnshd;iw Njq;fha; vz;nza; mlq;fpAs;s Kfitnahd;wpy;

mkpo;j;jp fyf;fpahy; fyf;fpathW Kfitia nkJthf ntg;gNkw;Wf

² ntt;NtW ntg;gepiyfspy; rpwpJ Neuk; itj;jpUe;J mjw;fika A ,B ,w;F
,ilNa jilia Xk;khdpapy; msf;f ,lkspf;Ff
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²   ntg;gepiyAld; jil NtWgLk; tpjj;ij

gpd;tUk; tiuG %yk; fhl;lyhk; vd

vLj;Jf;fhl;b R

 = R

0 
(1+ ) rkd;ghl;il

Kd;itf;Ff

R
0
 = 0 oC apy; jil

R

oC apy; jil

 jilapd; ntg;gepiyf; Fzfk;

ntg;gepiy

 vdf; Fwpg;gpLf

² Nkw;gb rkd;ghl;ilg; gad;Lj;jp vspa

gpur;rpidfisj; jPu;f;f topg;gLj;Jf

²  flj;jpfspd; ntg;gepiy mjpfupf;Fk;NghJ

jil mjpfupf;Fk; vdTk; ntg;gepiy

FiwtilAk;NghJ jil FiwtilAk;

vd;gijAk; vLj;Jf;fhl;Lf.

²  T
c  

-  khWepiy ntg;gepiy

²  T
c  

- ,Yk; Fiwe;j ntg;gepiyapy;

 kPflj;jp elj;ijiaf; fhl;Lk;;.

² rpy jputpaq;fspd; ntg;gepiyiaf; Fiwf;Fk;NghJ xU Fwpj;j ntg;gepiyapy;

jilj;jpwd; g+r;rpakhFk; vd;gij vLj;Jf;fhl;Lf. mt;thwhd jputpaq;fs;

kPflj;jpfs; vdg;gLk; vd;gijAk; jiljpwd; g+r;rpakhFk; ntg;gepiy khWepiy

(mtjp) ntg;gepiy vdg;gLk; vd;gijAk; vLj;Jf;fhl;Lf.

² ,urj;jpd; epiykhW ntg;gepiy Vwj;jho 4.2 K MFk; vdTk; cau; ntg;gepiy

tiuapy; kP flj;jpfshf ,Uf;Fk; jputpaq;fs;; fz;Lgpbf;fg;gl;Ls;sd vd;gjidAk;

tptupf;Ff. kP flj;jpfs; gpd;tUk; rpwg;ghd ,ay;Gfisf; nfhz;litahFk;

vd;gij vLj;Jf;fhl;Lf.

² fhe;jg; Gyq;fisj; js;Sjy;

² kpd;Ndhl;lj;ij mJ mw;Wg;NghfhjthW Ngz Kbjy;

² njhopDl;g uPjpapy; kP flj;jpfs; gad;gLk; re;ju;g;gq;fSf;Fupa cjhuzq;fis

Kd;itf;Ff.

cjhuzk;: kUj;Jtj;Jiwapy; kdpj %isia xspg;glk; gpbg;gjw;fhfg;

gad;gLj;Jk; fhe;jg;gupT tpk;g myfpLk; fUtp ^ MRI Scanner &

 ² kpd;Rw;nwhd;wpy; jilapfisj; njhLf;fj;jf;f ,uz;L topKiwfisAk; tptupf;Ff.

1. njhluhf

2. rkhe;jukhf

² njhluhfj; njhLf;fg;gl;l jilapfspd; rktYj;jilf;Fupa njhlu;ig Kd;itf;Ff.

R

R
0

0 C
0

0

/m

flj
;jp
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                                     R = R
1
 + R

2 
+ R

3 
........ + R

n

² ,q;F R vd;gJ vy;yhj; jilfSf;Fk; gjpyhfg; gpuNahfpf;fj;jf;f jdpj; jil

mjhtJ rktYj; jil MFk; vd;gij vLj;Jf;fhl;Lf.

² xj;j jiliaf; ^R)  nfhz;l jilapfisj; njhluhf ,izj;Js;s NghJ

rktYj; jil =  n  R vdf; Fwpg;gplyhk; vd;gij vLj;Jf;fhl;Lf.

² njhluhfj; njhLf;fg;gl;l jilapfis mOj;jg; gpupg;ghfg;  gad;gLj;jyhk;

vd;gij vLj;Jf;fhl;Lf.

    

² rkhe;jukhfj; njhLf;fg;gl;l jilapfspd; rktYj; jiliaf; fhl;Lk; nghJj;

njhlu;ig Kd;itf;Ff.

                                     

1 2

1 1 1 1
...............

nR R R R
   

² xj;j R  jilfspd;  n vz;zpf;ifahdtw;iwr; rkhe;jukhfj; njhLj;j njhFjpapd;

rktYj; jil  =   vdf; fhl;lyhk; vd;gij vLj;Jf;fhl;Lf.

² rpf;fy; jd;ikaw;w (vspa ,Ugupkhz) jilf; $l;Lf;fSf;Fupa Rw;Wf;fspd;

rktYj; jil njhlu;ghd gpurpdq;fis toq;fpj; jPu;f;f topg;gLj;Jf.

² jpwe;j Rw;W epge;jidfspd; fPo; cs;s xU kpd;fyj;jpd; ,uz;L KidfSf;Fk;

,ilapyhd mOj;j tpj;jpahrk; mjhtJ fyj;jpd; Clhf Xl;lk; ghahj re;ju;g;gj;jpy;

Kidfspuz;Lf;Fk; ,ilapyhd mOj;j  tpj;jpahrj;ij mjd; kpd;dpaf;ftpir

vd mwpKfQ; nra;f. kpd;dpaf;f tpirahdJ E vDk; FwpaPl;bdhy; fhl;lg;gLk;

vd;gjidAk; vLj;Jf;fhl;Lf.

² kpd;fynkhd;W %ba Rw;nwhd;wpy; ,Uf;Fk;NghJ mjd; KidfSf;F ,ilapyhd

mOj;j tpj;jpahrk; MdJ fyj;jpd; Clhf kpd;Ndhl;lk; ghAk;NghJ cs;s
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kpd;dpaf;f tpiriatplf; Fiwe;j ngWkhdj;ijg; ngWk; vd;gij vLj;Jf;fhl;Lf.

mjw;fhd fhuzk; kpd;fyj;jpd; Clhf Xl;lj;jpd; gha;r;rYf;Fj; jil

fhzg;gLfpd;wikahFk; vd;gij vLj;Jf; fhl;Lf.

² kpd;fynkhd;wpy; fhzg;gLk; ,j;jilahdJ kpd;fyj;jpd; mfj;jilahFk; (r)
vdf; Fwpg;gpl;Lf.

       kpd;fyj;jpd; Clhf = I Xl;lk; ghAk;NghJ kpd;fyj;jpd; cs;Ns

mOj;j tPo;r;rp=  I r

Gwj;jil R Clhf mOj;j tPo;r;rp =  I R

                             vdNt> E  =  IR + I r

E = V + I r

V = E - I r

² Nkw;gb Nfhit rhu;e;j vspa gpurpdq;fis toq;fpj ;jPu;f;f topg;gLj;Jf.

² kpd; Rw;Wf;fs; njhlu;ghd fpu;f;Nfhgpd; tpjpfis vspikahf Kd;itf;Ff.

² fpu;f;Nfhgpd; Kjyhk; tpjp

kpd; Rw;nwhd;wpy; ahNjDk; re;jpia Nehf;fpg; ghAk; Xl;lq;fspd; ml;rufzpjf;

$l;Lj;njhif g+r;rpakhFk;.

  

² fpu;f;Nfhgpd; ,uz;lhk; tpjp

kpd;Rw;W tiynahd;wpy; ahNjDk; %ba jlnkhd;wpd; IR mOj;j tPo;r;rpfspd;

ml;rufzpjf; $l;Lj;njhifahdJ> jlj;jpy; cs;s kpd;dpaf;f tpirfspd; ml;ru

fzpjf; $l;Lj;njhiff;Fr; rkkhdJ. 

² fpu;f;Nfhgpd; tpjpfisg; gpuNahfpf;Fk;NghJ %ba Rw;nwhd;wpd; rf;fuj;

jpirnahd;wpidf; ftdj;jpw; nfhs;s Ntz;Lk; vd;gij vLj;Jf;fhl;b> rpf;fyw;w

Rw;Wf;fSf;fhf fpu;f;Nfhgpd; tpjpfs; njhlu;ghd gpurpdq;fis toq;fpj; jPu;f;fr;

nra;f.

cjhuzk; (1)
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ABCDA Rw;Wf;fhf> fpu;f;Nfhgpd; ,uz;lhtJ tpjpapd; gb

 

     

   E
1
 + E

2 
 = I r

1 
+ I r

2 
+ IR

cjhuzk; (2)

         ABCDA Rw;Wf;fhf> fpu;f;Nfhgpd; ,uz;lhtJ tpjpapd; gb

                   E
1
 - E

2 
 = I r

1 
+ I r

2 
+ IR

cjhuzk; (3)

             

                 F   re;jpf;fhf fpu;f;Nfhgpd; KjyhtJ tpjpapd;gb

                                 I = I
1
 + I

2

                                 I
2     

= I - I
1

                ABCDEFA Rw;Wf;fhf> fpu;f;Nfhgpd; ,uz;lhtJ tpjpapd; gb

                   E
1
 - E

2 
 = I r

1 
+ I r

2

               BAFCB  Rw;Wf;fhf> fpu;f;Nfhgpd; ,uz;lhtJ tpjpapd; gb

                    E
2 
 = I

1 
R - I

2 
 r

2

² fyj;jpypUe;J Xl;lk; ntspNa ghAk;NghJ fyj;jpd; KidfSf;F ,ilapyhd

mOj;j tpj;jpahrk; E -  I r %yk; fhl;lg;gLk; vdTk; fyk; kpd;Ndw;wkilAkhW

fyj;jpDs; Xl;lk; ghAk; NghJ KidfSf;F ,ilapyhd mOj;j tpj;jpahrkhdJ

E +  I r  ,dhy; fhl;lg;gLk; vdTk; vLj;Jf;fhl;Lf.

                     E
1
 fyj;jpd; ,U Gwq;fspYk; mOj;j tpj;jpahrk;

                   E
1
 -  I r

1
  MFk;.

    E
2
 fyj;jpd; ,U Gwq;fspYk; mOj;j tpj;jpahrk;

                   E
2
 +  I r

2
  MFk;.
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² kpd;Ndhl;lj;jpd; tpisTfspd; fPo;> kpd;Ndhl;lj;jpd; ntg;gtpisT kPJ  nry;thf;Fr;

nrYj;Jk; fhuzpfisr; nra;if %yk; fhl;Ltjw;fhfg; gpd;tUk; nraw;ghl;il

elj;Jf.

Njq;fhnaz;nza; mlq;fpAs;s Kfitnahd;wpDs; ief;Fnuhk; fk;gpr; RUs;

xd;wpid mkpo;j;jp> RUspd; ,uz;L KidfSf;fpilNa glj;jpy; fhl;bAs;sthW

,upa epWj;jp> mk;gpau;khdp> Msp> kpd;fyk; Mfpatw;iwj; njhLj;Jr; Rw;iw

mikf;Ff.

² I  xl;lj;ij mse;J  t Neuj;Jf;Fr; nrYj;jp ntg;gepiy NtWghl;ilr; Nrhjpf;Ff.

² Neuj;ij ,uz;L klq;fhfTk; %d;W klq;fhfTk; mjpfupj;J ntg;gepiy NtWghl;il

kPz;Lk; kPz;Lk; msf;Ff.

² ,upa epWj;jp %yk; I  xl;lj;ij khw;wpathW xNu t Neuj;Jf;fhf ntg;gepiy

NtWghl;il kPz;Lk; kPz;Lk; msf;Ff.

² I Xl;lj;ij khw;whJ itj;J jil R $Ljyhd fk;gpfisg; gad;gLj;jp t
Neuj;Jf;Fs; ntg;gepiy NtWghl;ilr; Nrhjpf;Ff.

² mtjhdpg;Gf;fis mbg;gilahff; nfhz;L kpd;Ndhl;lj;jpd; ntg;gtpistpd;ghy;

nry;thf;Fr; nrYj;Jk; fhzpfshf Xl;lk;> jil> Neuk; Mfpatw;iw mwpKfQ;

nra;J ntg;gtpisTf;fhd rkd;ghl;il H = I2 R t vd Kd;itf;Ff.

² ntg;gtpisitj; Jzptjw;fhf vspa ggpurpdq;fis toq;Ff.

² ntt;NtW kpd; cgfuzq;fSf;F V mOj;j tpj;jpahrj;ij toq;Fk;NghJ I
Xl;lk; gha;fpd;wnjdpd; mjd; %yk; gpwg;gpf;fg;gLk; rf;jpf;fhf>

                   W  = V I t

            W   =    V2  t

                               R

                  W= I2 R t   vDk; rkd;ghl;ilg; gad;gLj;jyhk; vd;gij vLj;Jf;fhl;Lf.

²     tpuakhFk; tYTf;fhf

                    P=VI

                   P   =   V2

                             R

                 P= I2R    vDk; rkd;ghl;ilg; gad;gLj;jyhk; vd;gij vLj;Jf;fhl;Lf.

²     rf;jp> tYtpuak; Mfpad njhlu;ghd vspa gpurpdq;fis toq;fpj; jPu;f;fr; nra;f

gpujhd nrhw;fs; /  vz;zf;fUf;fs;  (Key Words)(
²     kpd;Ndw;wk; - Electric charge
²     kpd;Ndhl;lk; - Electric current
²     mOj;j tpj;jpahrk; - Potential difference
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²     kpd;dpaf;f tpir - Electromotive force
²     jil - Resistance
²     jilap - Resistor
²     jilj;jpwd; - Resistivity
²     jilapd; ntg;gepiyf; Fzfk; - Temperature coefficient of resistance
²     kP flj;jhW - Super conductivity
²     rktYj; jil - Equivalent resistance
²     mfj;jil - Internal resistance

jutpUj;jp cs;sPLfs;

²     vgidw;Wf; Nfhy; (my;yJ PVC Foha;j;Jz;L)

²     nghypj;jPd; jhs; Jz;L my;yJ fk;gspj; Jzpj; Jz;L

²     epNahd; kpd;Fkpo;
²     ief;FNuhk; fk;gpj; Jz;L ^28 SWG, 50m&
²     ntg;gkhdp ^0 o-100 oC&
²     Kfit ^500 ml&
²     Njq;fhnaz;nza;

²     fyf;fp
²     Kf;fhyp

²     gd;rd; RluLg;G
²     gd;khdp
²     2 V Nrkpg;Gf; fyk; my;yJ cyu; fyq;fs; 4

²     ,upa epWj;jp ^0-100&
²     Msp

²     mk;gpau; khdp ^0-5A&
²     ,izg;Gf; fk;gp

fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

²     kpd;Ndhl;lk; vd;gJ Vw;wq;fs; ghAk; tPjkhFk; vdf; fhl;Ljy;
²     kpd;jil vd;gij tiuaWj;jy;

²    jil> jilj;jpwd; Mfpatw;Wf;F ,ilapyhd njhlu;igg; gad;gLj;jp vspa

gpurpdq;fs; jPu;j;jy;

²     jilapd; ntg;gepiyf; Fzfk; vd;gij tiuaWj;jy;

²     ntg;gepiyf; Fzfk; rhu;e;j vspa gpurpdq;fs jPu;j;jy;

²     rkhe;jukhd> njhluhd jilapfs;  ,izf;fg;gl;Ls;sNghJ rktYj; jiliaf;

fhzy;

²     kpd;dpaf;f tpiriaAk; mOj;j tpj;jpahrj;ijAk; tiuaWj;jy;

²     kpd;dpaf;f tpir> mOj;j tpj;jpahrk; njhlu;ghd vspa gpurpdq;fs; jPu;j;jy;

²     fpu;f;Nfhgpd; tpjpfis Kd;itj;jy;

²     kpd;Ndhl;lj;jpd; ntg;gtpisT njhlu;ghd gpurpdq;fs; jPu;j;jy;

²     rf;jp> tY rhu;e;j gpurpdq;fs jPu;j;jy;.
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Nju;r;rp kl;lk; 9.2  kpd;Df;Fk; fhe;jj;jpw;Fk; ,ilapyhd ,ilj;njhopw;ghLfs;

gw;wpj; Njbaha;thu;.

ghlNtisfs;: 15

fw;wy;NgWfs;   fhtyplg;gl;l fk;gpr; RUnshd;wpy; ghAk; Xl;lk; fhuzkhf Njhd;Wk;

kpd;fhe;jj; jd;ikiar; nra;Jfhl;Lthu;.

 fhe;jg; Gynkhd;wpy; itf;fg;gl;Ls;s Xl;lj;ijf; fhTk; flj;jpnahd;wpd;

kPjhd tpirfisr; nra;if%yk; fhl;Ltjw;fhf  Xl;lj;juhirg;

gad;gLj;Jthu;.

² fhe;jg; Gynkhd;wpy; nrq;Fj;jhf itf;fg;gl;Ls;s Xl;lj;ijf; fhTk;

flj;jpnahd;wpy; Vw;gLk; tpirapd; jpiriaj; Jzptjw;fhfg;

gpnskpq;fpd; ,lf;if tpjpiag; gad;gLj;Jthu;.

² fhe;j tpirapd; gUkd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisg;

ngaupLthu;.

 fhe;jg; Gyj;Jf;Fr; nrq;Fj;jhf itf;fg;gl;Ls;s Xl;lk; ghAk; flj;jpnahd;wpd;

kPjhd tpiriaf; fzpg;ghu;.

 fhe;jg;Gynkhd;wpy; itf;fg;gl;Ls;s Xl;lk; ghAk; nrt;tf tbtf;

flj;jpnahd;wpd;kPJ tpirapiz Njhd;Wfpd;wikia Vw;Wf;nfhs;thu;.

 vspa nraw;ghLfs; %yk; kpd;fhe;jj; J}z;liy tptupg;ghu;.

 kpd ;fhe ;jj; J}z;lypd ; gpuNahfq;fshf ijdNkhitAk;

kpd;khw;wpiaAk; (epiykhw;wpfs;) mwpKfQ; nra;thu;.

 gbFiwg;G khw;wp kw;Wk; gb$l;L khw;wpfspd; gad;ghl;il cjhuzq;

fhl;b tpsf;Fthu;.

 epiykhw;wpAld; njhlu;Gila vspa fzpj;jy;fis Nkw;nfhs;s

Vp Ip = V s Is     vDk; #j;jpuj;ijAk;  vDk;

#j;jpuj;ijAk; gad;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjwfhd mwpTWj;jy;fs;

 gpd;tUk; mikg;igg; gad;gLj;jp kpd;Ndhl;lj;jpd; fhe;j tpisitr; nra;if %yk;

fhl;Lf

 Vwhj;jho 3 cm  tpl;lKs;s fhl;Nghl; Fohnahd;wpid vLj;J mjidr; Rw;wp

fhtypl;l fk;gpapd; Vwhj;jho 25 KWf;Ffisr; Rw;wpf;nfhs;f
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 fk;gpr; RUspd; me;jq;fis cyu; fynkhd;wpd; KidfSld; njhLf;Ff.

 RUspd; mUNf ntt;NtW ,lq;fspy; jpirfhl;bnahd;wpid itj;J mjd; jpwk;giy

mtjhdpf;fr; re;ju;g;gkspf;Ff.

 rl;lf;fhe;jnkhd;Wf;F mUNf jpirfhl;b fhl;Lk; elj;ijNa ,q;F

fhl;lg;gLfpd;wikia vLj;Jf;fhl;b ,J xU kpd;fhe;jkhFk; vdg; ngaupLf.

 kpd;Ndhl;lk; ghAk; ve;jnthU flj;jpiaAk; #o fhe;jg;Gynkhd;W fhzg;gLk;

vd;gij vLj;Jf;fhl;Lf.

 fhe;jg;Gyj;Jf;Fr; nrq;Fj;jhf. itf;fg;gl;Ls;s Xl;lk; ghAk; flj;jpnahd;wpd;

kPJs;s tpiriar; nra;if %yk; fhl;Ltjw;fhf Xl;lj;juhirg; gad;gLj;Jf.

 toq;Fk; Xl;lj;jpd; jpiria khw;wp> tpirapd; jpir khw;wkilAk; tpjj;ijr; nra;J

fhl;Lf.

Xl;lj; juhRf;Fg; gjpyhf fPNo jug;gl;Ls;s cgfuz mikg;igAk; gad;gLj;jyhk;.

 U tbtf; fhe;jnkhd;wpid NkirkPJ itf;Ff.

 fhe;jj; KidTfSf;F ,ilNa nrg;Gf; Nfhy;fs; ,uz;bid itj;J mtw;iw

kpd;fynkhd;wpd; Kidfspuz;Lld; njhLf;Ff.

nrg;Gf; Nfhy;fspuz;bd; kPJk; FWQ; nrg;Gf; fk;gpj; Jz;nlhd;wpid itj;J mjd;

mirit mtjhdpf;Ff.

kpd;fyj;jpd; Kidfis ,lkhw;wp nrk;Gf;; fk;gpj; Jz;L; mirAk; jpir khWk;

tpjj;ij mtjhdpf;fr; re;ju;g;gkspf;Ff.

 tpirapd; jpiriaf; fhz;gjw;fhd gpnskpq;fpd; ,lf;if tpjpiag; gad;gLj;jyhk;

vd;gij vLj;Jf;fhl;Lf.

gpnskpq;fpd; ,lf;if tpjp

                     

,lf;ifapd; Rl;LtpuiyAk; eLtpuiyAk; ngUtpuiyAk; xd;Wf;nfhd;W nrq;Nfhzj;jpy;

mikAkhW itj;Jr; Rl;Ltpuiy fhe;jg;Gyj;jpd; jpirapYk; eLtpuiy Xl;lj;jpd; jpirapYk;

itj;jpUe;jhy; ngUtpuypd; jpirapdhy;; tpirapd; jpir fpilf;Fk;.

tpirapd; gUkd;  F = B I l  vDk; rkd;ghl;bdhy; fpilf;fpd;wikia vLj;Jf;fhl;b B
vd;gJ fhe;jg;gha mlu;j;jp vdTk; I  vd;gJ Xl;lk; vdTk; l vd;gJ fhe;jg;Gyj;ij

mWf;Fk; fk;gpapd; ePskhFk; vdTk; vLj;Jf;fhl;Lf.

 ²  F = B I l  njhlu;ghd vspa gpur;rpidfis toq;fpj; jPu;f;fr; nra;f.
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 fhe;jg;Gynkhd;wpDs; itf;fg;gl;Ls;s Xl;lk; ghAk; nrt;tff;; fk;gpr; rl;lfnkhd;wpd;

kPJ tpirapiznahd;W cUthFk; vd;gij vLj;Jf;fhl;Lf. ,jw;fikaNt

kpd;Nkhl;lu; njhopw;gLfpd;wJ vd;gij tpsf;Ff.

 kpd; fhe;jj; J}z;liyr; nra;if%yk; fhl;Ltjw;fhfg; gpd;tUk; nraw;ghl;il elhj;Jf.

G

N S

 tupr;RUspd; KidfSld; ikag;g+r;rpaf; fy;tNdhkhdpnahd;iwj; njhLf;Ff.

 gpd;tUk; xt;nthU re;ju;g;gj;jpYk; fy;tNdhkhdpapd; jpwk;giyr; nra;Jfhl;Lf.

 RUspd; mUNf fhe;jj;jpd; tlKidiaf; nfhz;L nry;yy;

 RUspd; mUNf fhe;jj;ij mirahJ itj;jpUj;jy;

 fhe;jj;ijr; RUspypypUe;J mg;ghy; nfhz;L nry;yy;

 fhe;jj;ijf; nfhz;L nry;Yk; Ntfj;ij khw;Wjy;

 RUspy; fk;gp KWf;Ffspd; vz;zpf;ifia mjpfupj;J> fhe;jj;ij mUNf

nfhz;L nry;yy;

 fhe;jj;ij mirahJ itj;J mjid Nehf;fpf;; fk;gpr; RUisf; nfhz;L

nry;yy;

    mtjhdpg;Gfis mbg;gilahff; nfhz;L fye;Jiuahly; elj;jp gpd;tUk; tplaq;fis

ntspf;nfhzu;f

• fhe;jj;Jf;Fk; RUSf;Fk; ,ilNa rhu; ,af;fk; ,y;yhj NghJ RUspd;

Clhf Xl;lk; gha;tjpy;iy

• fhe;jj;Jf;Fk; RUSf;Fk; ,ilNa rhu; ,af;fk; cs;s NghJ RUspd; Clhf

Xl;lk; ghAk;

• fhe;jj;jpd; ,af;fj;jpirapd; gb Xl;lj;jpd; jpir khWk;

• mirf;Fk; Ntfk; mjpfupf;Fk;NghJ Xl;lk; mjpfupf;Fk;

• RUnshd;Wf;Ff; FWf;fhf fhe;jg;Gyk; khw;wkilAk;NghJ RUspy; kpd;dpaf;ftpir

Njhd;Wk; ,j;Njhw;wg;ghL ~kpd;fhe;jj; J}z;ly;| vdg;gLfpd;wJ.
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• fhe;jg;Gynkhd;wpy; fk;gpr;RUnshd;W RoYtjd; %yKk; kpd; fhe;jj; J}z;ly;

cUthFk; vd;gij tpsf;Ff. ,JNt ijdNkhtpy; epfOfpd;wJ vd;gij

vLj;Jf;fhl;Lf.

• epiykhw;wpnahd;wpd; njhopw;ghl;ilr; nra;Jfhl;Ltjw;fhfg; gpd;tUk; nraw;ghl;il

      elj;Jf.

•  ,uz;L fk;gpr; RUs;fis vLj;J> KjyhtJ RUSld; Mspnahd;Wk; kpd;fynkhd;Wk;

  njhLf;Ff. ,uz;lhtJ RUSld; fy;tNdhkhdpnahd;W njhLf;Ff

    • gpd;tUk; xt;nthU re;ju;g;gj;jpYk; fy;tNdhkhdpapd; jpwk;giyr; nra;Jfhl;Lf.

•  Mspia %Lk;NghJ

•  Msp %bapUf;Fk;NghJ

•  Msp jpwe;jpUf;Fk;NghJ

•  Mspia kPz;Lk; kPz;Lk; %bj;jpwf;Fk;NghJ

•  kpd;fyj;Jf;Fg; gjpyhf MlNyhl;l toq;fpnahd;W njhLf;fg;gl;L Msp

   %lg;gl;Ls;sNghJ

• mtjhdpg;Gf;fis mbg;gilahff; nfhz;L fye;Jiuahly; elj;Jf

• ,jd; %yk; epiykhw;wpnahd;wpd; (kpd;khw;wpnahd;wpd;) njhopw;ghl;il tptupf;Ff

• gbFiw epiykhw;wp> gb$l;L epiykhw;wp Mfpatw;iw tiuaWf;Ff

• gbFiw epiykhw;wpahdJ njhopDl;guPjpapy; gad;gLk; re;ju;g;gq;fSf;fhd

cjhuzq;fis Kd;itf;Ff.

• cjhuzk;: • fha;r;rpapizj;jypy; gad;gLj;Jk; epiykhw;wpfs;

• tY toq;fy; tpepNahf epiyaq;fspy; gad;gLj;Jk; epiykhw;wpfs;

• gb$l;L epiykhw;wpfs; gad;gLk; re;ju;g;gq;fSf;F cjhuzk; fhl;Lf

cjhuzk; : • tY CLflj;jYf;fhfg; gad;gLj;jg;gLk; epiykhw;wpfs;

     • njhiyf;fhl;rpf; fUtpfspy; fNjhl;Lf; fjpu;f; Foha; (CRT)

• epiykhw;wpapy; RUs;fspd; fk;gp KWf;Ffspd; vz;zpf;iff;Fk; mOj;j

tp;j;jpahrj;Jf;Fk; ,ilapyhd tpfpjj;Jf;Fupa rkd;ghl;il Kd;itf;Ff.
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• ,yl;rpa epiykhw;wp vd;gJ> rf;jp ,og;G epfohj epiykhw;wpahFk; vdTk;

eilKiwapy; mt;thwhd epiyik fhzg;gLtjpy;iy vdTk; vLj;Jf;fhl;Lf.

• ,yl;rpa epiykhw;wpf;fhf Vp Ip =Vs Is  rkd;ghl;il Kd;itf;Ff;

• epiykhw;wp rhu;e;j gpur;rpidfis toq;fpj; jPu;f;FkhW topg;gLj;Jf

gpujhd nrhw;fs;  (Key words)
 kpd;fhe;jk; -   Electro magnet
 Xl;lj;juhR -   Current balance
 kpd;Nkhl;lu; -   Electric motor
 ijdNkh -   Dynamo
 epiykhw;wp -   Transformer
 tpirapiz -   Couple of forces

jutpUj;jp cs;sPLfs;

 fhl;Nghl; Foha; (2.5cm tpl;lk;> 15cm ePsk; cs;s Foha;)

 fhtypf; fk;gp 200g (28SWG)
 rpwpa jpirfhl;b

 cyu;fyq;fs; 4

 U tbtf; fhe;jk;
 nrg;Gf; fk;gp
 tupr;RUs;
 ikag;g+r;rpaf; fy;tNdhkhdp

 typikahd rl;lf;fhe;jk;

 khjpup ijdNkh

 khjpup epiykhw;wp

 Nkhl;lu;

•  MlNyhl;l kpd; toq;fy;

 ,izg;Gf; fk;gp

fzpg;gPL kjpg;g Pl ;Lf;fhd mwpTWj;jy;fs;:

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf
 fhe;jg;Gynkhd;wpy; cs;s Xl;lk; fhTk; flj;jpnahd;wpd; kPjhd tpiriaf;

fhl;Ltjw;fhf vspa nraw;ghnlhd;W elj;jp tpirapd; jpiriaf; fz;lwpAk; tpjj;ij

tpsf;Fjy;

 kpd;fhe;jj; J}z;ly; Njhw;wg;ghl;il vspikahf tpsf;Fjy;

 Neupa flj;jpnahd;W fhe;jg;Gynkhd;wpy; mirAk;NghJ mjD}lhf Xl;lk; ghaj;jf;f

jpiriaf; fz;lwpjy;

 Nkw;gb Njhw;wg;ghLfSf;fhf ehshe;j tho;f;ifapypUe;J cjhuzq;fis

vLj;Jf;fhl;ly;.



76

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

Nju;r;rp kl;lk;  10 ( ntg;gk; njhlu;ghd mwpit ehshe;j kw;Wk; tpQ;Qhd G+u;tf;

fUkq;fSf;fhfg; gad;gLj;Jthu;.

Nju;r;rp kl;lk;  10'1 ( jpz;k> jput tpupTfs; gw;wp Njbaha;thu;.

ghlNtisfs; # 07

fw;wy;NgWfs; # ² jpz;k tpupT njhlu;ghf tpupjfTf;Fk; ntg;gepiy khw;wj;Jf;Fk;

,ilapyhd njhlu;Gfis Kd;itg;ghu;.

² jpz;k tpupT njhlu;ghd gpur;rpdq;fisj; jPu;g;ghu;.

² vspa njhopw;ghnlhd;wpd; %yk; jput tpupitr; nra;J fhl;Lthu;.

² ntg;g tpuptpd; gpuNahfq;fis tptupg;ghu;

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

 jpz;k kw;Wk; jput tpupit khztu;fSf;Fr; nra;if %yk; fhl;Ltjw;fhfg; nghUj;jkhd

nraw;ghnlhd;iwr; nra;J my;yJ nghUj;jkhd NtNwhu; cj;jpiaf; ifahz;L ghlj;ij

mZFf.

 ntg;gepiy mjpfupg;gpd; Kd;dpiyapy; ahNjDk; msTs;s rlg;nghUshdJ ntspapy;

gpbf;Fk; ,l mstpy; Vw;gLk; mjpfupg;Ng tpupT MFk; vd vLj;Jf;fhl;Lf.

 jpz;kk; nghUnshd;wpd; ePl;ly; tpupT> gug;gsT tpupT> fdtsT tpupT Mfpatw;iw

cjhuzq;fs; %yk; mwpKfQ;nra;f.

 Vfgupkhzkhf (ePl;ly;) tpupAk; mstpd;ghy; Muk;g ePsKk;  ^ l
1
&  ntg;gepiy NtWghLk;

^Δθ& nry;thf;Fr; nrYj;Jfpd;wikia mwpKfQ;nra;f

 ePsj;jpy; Vw;gLk; mjpfupg;Gf;fhd Δl = l
1
 α Δθ  njhlu;igg; ngWf.

 ,q;F α vd;gJ Fwpj;j jputpaj;jpd; Vfgupkhz (ePs) tpupthFk; vd mwpKfQ;nra;f.

mJ jputpaj;jpd; kPJ jq;fpapUf;Fk; xU khwpypahFk; vdf; $Wf

 α ,dJ myfhdJ SI   Kiwapy; K-1  vdf; nfhs;sg;gLtjhfTk; gutyhf ,J 0C -1

vdTk; fhl;lg;gLtjhfTk; $Wf.

 eilKiwapy; Kf;fpaj;Jtk; ngWk; rpy nghUs;fspd; ePl;ly; tpupTg; ngWkhdq;fis

khztu;fSf;F toq;Ff

cUf;F  } 1.2 x 10-5  o 
C -1

gpj;jis   } 1.9 x 10-5o 
 
o 
C -1

mYkpdpak; } 2.5 x 10-5o 
 
o 
C -1 (vd;wthwhf)

 gug;gsT tpupTf;fhfTk; Nkw;Fwpg;gpl;l tpjj;jpNyNa> Muk;gg; gug;gsT Α
1
 MfTs;s xU

nghUis Δθ  ntg;gepiy NtWghl;Lf;F cl;gLj;Jk;NghJ epfOk; gug;gsT mjpfupg;Gf;fhf

ΔΑ = Α1 β Δθ  njhlu;ig Kd;itf;Ff.

 ,q;F β vd;gJ Fwpj;j jputpaj;jpd; gug;gsT tpupjfT MFk; vd tiuaWf;Ff.

 fdtsT tpupTfSf;fhfTk; Nkw;Fwpg;gpl;lthNw Muk;gf; fdtsT  V1
 
 MfTs;s xU

nghUis Δθ   ntg;gepiy NtWghl;Lf;F cl;gLj;Jk;NghJ mjd; fdtstpy; Vw;gLk;

mjpfupg;Gf;fhd ΔV = V
1
 γ Δθ   njhlu;ig Kd;itf;Ff.

 ,q;F  vd;gJ Fwpj;j jputpaj;jpd; fdtsT tpupT MFk; vd mwpKfQ; nra;f.

 α, β, γ  Mfpatw;Wf;F ,ilapyhd njhlu;ig β = 2α  vdTk; γ = 3α  vdTk; Kd;itf;Ff.

 β, γ   Mfpatw;wpd; myFk; α  ,dJ myFk; xd;NwahFk; vd;gij vLj;Jf; fhl;Lf.

jpz;k tpupT rhu;e;j njhlu;Gfs; khj;jpuk; mlq;fpa gpurpdq;fisj; jPu;f;FkhWk;

khztiu topg;gLj;Jf.
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 tpuptpd; rpy gpuNahfq;fSk; nry;thf;FfSk; :

 <UNyhf ehlhtpd; gpuNahfk; (kpd; mOj;jp> NrhW rikg;ghd;)

 kpd; fk;gq;fSf;fpilNa kpd; tlq;fis ,izf;Fk;NghJ njha;thf ,izf;f

  NeupLjy;

 Gifapujg; ghijapy; jz;lthsq;fSf;F ,ilNa ,ilntsptpl NeupLjy;

 cNyhfj;jhyhd msT ehlh %yk; msf;Fk;NghJ tO Vw;gly;.

 jputnkhd;wpd; tpupthdJ jpz;kj;jpd; tpupittpl ngupa ngWkhdj;ijg;ngWk;

vd;gij vLj;Jf; fhl;Ltjw;fhfg; nghUj;jkhd nra;Kiwr; nraw;ghnlhd;iw

elj;JkhW khztiu topg;gLj;Jf.

cjhuzk;: ntWk; Ngdhf; Fohnahd;iw ntWk; CrpkUe;Jf; Fg;gpnahd;wpy;

epw%l;ba ePiu epug;gp mjid ntg;gj; njhl;bnahd;wpy; itj;J ntg;gNkw;Wjy;

 jputnkhd;wpd; tpuptpd; kPJ mj;jputk; mlq;fpAs;s ghj;jpuj;jpd; tpupTk; nry;thf;Fr;

nrYj;Jk; vd;gij vLj;Jf;fhl;b mjw;fika cz;ik tpupT> Njhw;w tpupT vDk;

vz;zf;fUf;fis tpsf;Ff.

 jput tpuptpd; gpuNahfq;fis vLj;Jf;fhl;Lf

cjhuzk; : ,ur ntg;gkhdp> kJrhu ntg;gkhdp

    thfdnkhd;wpd; ePu;Kiwf; Fspuy; njhFjpapd; njhopwghL

gpujhd nrhw;fs; (Key Words)

 ntg;g tpupT - Thermal expansion

 ePl;ly; tpupT - Linear expansion

 gug;gsT tpupT - Area expansion

 fdtsT tpupT - Volume expansion

 ePl;ly; (Vfgupkhz) tpupjfT- Linear expansivity

 <&Nyhf ehlh - Bimetallic strip

jutpUj;jp cs;sPLfs;

ntWk; CrpkUe;Jf; Fg;gp

Ngidf; Foha;

ePu;g;ghj;jpuk;

gd;rd; #luLg;G

ntg;gkhdp

  jhq;;fp

fzpg;g PL> kjpg;g Pl ;Lf;fhd mwpTWj;jy;fs;.

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

jpz;k tpupT tbtq;fis Kd;itj;J tpupjfT vd;gij tiuaWj;jy;

jpz;kg; nghUnshd;wpd; ePl;ly; tpupjfT jug;gl;Ls;sNghJ gug;gsT tpupjfitAk;

fdtsT tpupjfitAk; fzpj;jy;

jpz;k tpupT rhu;e;j fzpj;jy;fs;

 tpuptpd; gpuNahfq;fis tptupj;jy;.

tpupT fhuzkhf eilKiwapy; Vw;gLk; gpujp$yq;fis tptupj;jy;

jputkhdJ jpz;kj;ij tpl mjpfk; tpuptilAk; vd;gijg; gupNrhjid uPjpapy;

  cWjpg;gLj;jpf; nfhs;sy;
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Nju;r;rp kl;lk; 10'2 ( ntg;gg ; gupkhw;wk;> epiykhw;wk; Mfpad njhlu ;ghfj;

Njbaha;thu;.

ghlNtisfs; # 07

fw;ww;NgWfs; # ² ntg;gf; nfhs;ssT vd;gij tiuaWj;J Q = c vdf; $Wthu;.

² jd;ntg;gf; nfhs;ssit tiuaWj;J Q = mc rkd;ghl;ilf;

fl;bnaOg;Gthu;.

² ntg;gg; gupkhw;wk; vd;gij tptupj;J mJ njhlu;ghd vspa fzpj;jy;fisr;

nra;thu;.

² jug;gl;Ls;s xU jputpaj;jpd; jd;ntg;gf; nfhs;ssitf; fhz;gjw;fhf

fyit Kiwiag; gad;gLj;Jthu;.

² kiwntg;gr; re;ju;g;gq;fis ntg;gepiy Neu tiunghd;wpy; Fwpg;ghu;.

² cUfypd; jd;kiwntg;gj;ij tiuaWg;ghu;.

² Mtpahjypd; jd;kiwntg;gj;ij tiuaWg;ghu;.

² ePupd; Mtpahjypd; jd;kiwntg;gj;ijg; gupNrhjid uPjpapy; fzpg;ghu;.

² epiykhw;wnkhd;wpd;NghJ ngWk; my;yJ ntsptpLk; ntg;gj;jpd;

msitf; fzpg;ghu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

² nghUnshd;wpd; ntg;gepiyia cau;j;Jtjw;fhf ntg;gk; toq;f Ntz;Lk; vdTk;

ntg;gepiy %yk; rlg;nghUspy; mlq;fpAs;s rf;jpapd; kl;lk; fhl;lg;gLfpd;wJ

vdTk; tpsf;Ff.

² ahNjDk; nghUSf;F toq;fg;gLk; ntg;gj;jpd; msTf;F tpfpjrkkhf ntg;gepiy

cau;jy; epfOk; vd;gij vLj;Jf;fhl;Lf.

² mjid Q   θ     %yk; fhl;b

           Q = C θ  ,id Kd;itf;Ff.

² ,q;F C  vd;gJ nghUspd;kPJ jq;fpapUf;Fk; xU khwpyp vdTk; mJ mg;nghUspd;

ntg;gf;nfhs;ssT vdg;gLk; vdTk; vLj;Jf; fhl;Lf.

² ahNjDk; nghUspd; ntg;gepiyia Xu; myfpdhy; cau;j;Jtjw;Fj; Njitahd

ntg;gj;jpd; msT mg;nghUspd; ntg;gf; nfhs;ssT MFk; vd Kd;itf;Ff.

²  C ,dJ myF J OC-1 my;yJ J K-1  vdf; Fwpg;gpLf.

² gjhu;j;jk; xd;NwahapDk; ntt;NtW jpzpTfisf; nfhz;l nghUs;fspd;

jpzpTf;Nfw;g ntg;gf;nfhs;ssT NtWgLjiy  C α m  vdf;fhl;Lf.

² mjd;%yk; C = m c Kd;itf;Ff.

² c vd;gJ gjhu;j;jj;jpd;kPJ jq;fpapUf;Fk; xU khwpypahFk;  vdTk; mJ

mg;gjhu;j;jj;jpd; jd;ntg;gf; nfhs;ssT vdg;gLk vdTk; vLj;Jf; fhl;Lf. mjd;

myF J kg-1  0C-1  vdf; Fwpg;gpLf.

² Nkw;gb njhlu;Gfisf; nfhz;L Q mc I Kd;itf;Ff. mJ rhu;e;j gpurpdq;fisj;

jPu;f;fr; re;ju;g;gkspf;Ff.

² fyitnahd;wpy; ntg;gg; gupkhw;wk; epfOk; tpjj;ij tpsf;Fthu;.

² #oYf;Fr; rf;jp ,og;G epfohjNghJ fyitnahd;wpd; ntg;gg; gupkhw;wj;Jf;Fupa

njhlu;ig Kd;itf;Ff.

² fyitnahd;wpy; #oYf;F ntg;g ,og;G epfOtij ,opthf;Ftjw;fhff;

ifahsj;jf;f topKiwfis tpsf;Ff
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² tpiuthfg; gupkhw;Wjy;

² ntspNkw;gug;ig kiwj;jy;

² #oy; ntg;gepiyapYk; Fiwthd ntg;gepiyapy; Muk;gpj;J mjw;Fr;

rkkhd msTf;F mjpfupf;Fk; tifapy; #oy; ntgg;gepiyiaj;

jpl;lkply; (Vwj;jho 5 0C  )

²  jug;gl;Ls;s gjhu;j;jj;jpd; jd;ntg;gf; nfhs;ssitf; fyit Kiwapy; JzpAk;

gupNrhjidnahd;wpy; khztiu <LgLj;Jf.

² ePuhdJ jd;ntg;gf; nfhs;ssT cau;thd xU jputkhjyhy; mJ

ntg;gkhf;fpahfTk; Fspuhf;fpahfTk; njhopw;gLfpd;wikia vLj;Jf; fhl;Lf.

² epiykhw;wj;Jf;F cs;shf;fj;jf;f xU gjhu;j;jj;ijg; gad;gLj;jp> gupNrhjid

uPjpapy; Neuj;Jf;F mika  ntg;gepiy thrpg;igg; ngw;W> Neuj;Jf;F vjpNu

ntg;gepiyia tiughf;Ff.

² ntg;gk; toq;fpa NghjpYk; ntg;gepiyaiy; khw;wk; epfohj re;ju;g;gq;fSk;

cs;sd vd;gij tiuG %yk; tpsf;fp kiw ntg;gk; vd;gij tpsf;Ff.

² kiwntg;gr; re;ju;g;gq;fs; ,uz;L cs;sd vd;gij vLj;Jf;fhlLf.

² cUfypd; jd;kiw ntg;gk;

² Mtpahjypd; jd;kiw ntg;gk;

² cUFepiyapy; fhzg;gLk; jpz;knkhd;wpd; myFj; jpzpit Kw;WKOjhf

cUFepiyapy; cs;s jputkhf khw;Wtjw;Fj; Njitahd ntg;gj;jpd; msNt

mg;gjhu;j;jj;jpd; cUfypd; jd;kiw ntg;gkhFk; vd tiuaWf;Ff.

² nfhjpepiyapy; fhzg;gLk; gjhu;j;jnkhd;wpy; myFj; jpzpit Kw;WKOjhf

nfhjpepiyapy; fhzg;gLk; thAthf khw;Wtjw;Fj; Njitahd ntg;gj;jpd;

msT Mtpahjypd;; jd;kiw ntg;gkhFk;; vd tiuaWf;Ff.

² jd;kiw ntg;gj;ij L vdf; Fwpg;gpl;L> kiw ntg;gj;Jf;Fupa Q  = m L  vDk;

rkd;ghl;il Kd;itf;Ff.

² jd;kiw ntg;gj;jpd; myF J kg-1 vd;gij tpsf;Ff.

² ePupd; Mtpahjypd; jd;kiw ntg;gj;ijj; JzpAk; guprhjidia elj;JkhW

khztiu topg;gLj;Jf.

² kiwntg;gk;> eilKiwapy; gad;gLk; re;ju;g;gq;fs; njhlu;ghf khztUld;

fye;JiuahLf. (cjhuzk; mdy; kpd; cw;gj;jp epiyak;)

² ePupd; cUfypd; jd;kiw ntg;gk;   = 3.34 « 105 J kg-1 > ePupd; Mtpahjypd; jd;kiw

ntg;gk; = 2.26 « 106 J kg-1  vd;wthW ghupa ngWkhdq;fisg; ngWk; vd;gij

epidt+l;Lf.

gpujhd nrhw;fs; / vz;zf;fUf;fs; (Key Words)(

² jd;ntg;gf;nfhs;ssT - Specific heat capacity

² Mtpahjypd; jd;kiwntg;gk; - Latent heat of vaporization

² cUfypd; jd;kiw ntg;gk; - Latent heat of fusion

² Mtpahjy; - Vaporization

jutpUj;jp cs;sPLfs;

² gd;rd; RluLg;G> fNyhupkhdp> ntg;gkhdp> jhq;fp> <af;Fz;Lfs;> ePu;> Kj;Jyhj;juhR>

fyf;fp> ntg;gf;fhtyp> Kf;fhyp> fz;zhbf;Foha;> nfhjpePuhtp gpwg;ghf;fp>

nfhjpePuhtpg; nghwp
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fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;.

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

² fyitnahd;wpd;NghJ ntg;gg; gupkhw;wj;Jf;fhd njhlu;igf; fl;bnaOg;Gjy;

² fyit Kiwiaf; ifahz;L jputq;fspd; jd;kiw ntg;gj;ijg; gupNrhjid

uPjpapy; fzpj;jy;

² epiykhw;wj;jpd;NghJ kiwntg;gj;ijf; fzpj;jy;

² ePupdJ Mtpahjypd; jd;kiw ntg;gj;ijg; gupNrhjid uPjpapy; Jzpjy;

² ePuhtpapy; mlq;fpAs;s rf;jpia eilKiwapy; gpuNahfpf;fj;jf;f re;ju;g;gq;fisj;

Njbawpjy;
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Nju;r;rp kl;lk;  10'3 (  ntg;g ,lkhw;wy; Kiwfs; njhlu;ghfj; Njbaha;thu;.

ghlNtisfs; # 09

fw;ww; NgWfs; # ² ntg;g ,lkhw;wy; Kiwfs; njhlu;ghf tpsf;fkspg;ghu;.

² fhtypl;l Nfhnyhd;wpd; topNaahd ntg;gf; flj;jy; tPjj;jpy;

nry;thf;Fr; nrYj;Jk; fhuzpfisf; $Wthu;.

² eilKiwapy; ntg;gf; flj;jy; tPjj;ijf; Fiwf;fj;jf;f

topfisg; gpNuupg;ghu;.

² ,aw;ifahd Nkw;fhTifr; nrad;Kiwia cjhuzq;fs; %yk;

tpsf;Fthu;.

² ntg;gf; fjpu;g;gpy; Nkw;gug;gsTk; Nkw;gug;gpd; jd;ikAk; ntg;gepiyAk;

nry;thf;Fr; nrYj;Jtij cjhuzq;fs; %yk; vLj;Jf;fhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

² nkOFjpupr; Rtiy my;yJ NtW nghUj;jkhd xU jPr;Rthiyiag; gad;gLj;jp>

flj;jy;> Nkw;fhTif> fjpu;g;G> Mfpa vz;zf;fUf;fis tpsf;Ff.

² Jzpf;iffs; gazQ; nra;ahj epiyapy; xU Jzpf;ifapypUe;J

mLj;Js;s Jzpf;iff;F vd;wthwhf ntg;gk; gha;jNy flj;jy; MFk;.

² gazpf;Fk; Jzpf;iffs; %yk; ntg;gkhdJ Xuplj;jpypUe;J kw;WNkhu;

,lj;Jf;Ff; nfhz;L nry;yg;gLjNy Nkw;fhTif vdg;gLfpwJ.

² kpd;fhe;jr; rf;jp tbtpy; ntg;gk; gazpj;jy; fjpu;g;G vdg;gLk;.

²    gpd;tUk; tplaq;fis vLj;Jf;fhl;Lf.

² flj;jYf;F Clfk; Njit

² Nkw;fhTiff;F gha;k Clfnkhd;W Njit

² Clfkpd;wpf; fjpu;g;G ed;F epfOk; (cjhuzk; : Gtpia Nehf;fp #upa ntg;gk;

,lkhWjy;;)

² myF Neuj;jpy; ghAk; ntg;gj;jpd; msNt ntg;gk; ghAk; tPjk; MFk; vd

tiuaWf;;Ff.

² myF  J/s =  J s-1 = W Kd;itf;Ff.

² fhtyplg;gl;l kw;Wk; fhtyplg;glhj flj;jpf; Nfhy;fspd; Clhf ntg;gk; ghAk;

jd;ikia tptupf;Ff.

          

² fhtyplg;gl;l flj;jpf; Nfhypd; topNa ntg;gk; ghAk; tPjj;jpd;ghy; jq;fpapUf;Fk;

fhuzpfisg; gpd;tUkhW mwpKfQ; nra;f.

² FWf;Fntl;Lg; gug;gsT

² flj;jpapd; ePsk;

² ntg;gepiy NtWghL

² gjhuj;jj;jpd;; jd;ik

² ehshe;j tho;f;ifapy; ntt;NtW re;ju;g;gq;fspy; ntg;gf; flj;jiyg; gaDs;sthW

gpuNahfpf;fj;jf;f re;ju;g;gq;fis vLj;Jf;fhl;Lf.
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² kpd; mOj;jpapd; mbapy; cNyhfj; jfL ,Ljy;

² czT rikg;gjw;fhf nky;ypa cNyhfg; ghj;jpuq;fisg; gad;gLj;jy;

² flj;jypd;;NghJ epfOk; ntg;g ,og;igj; jtpu;g;gjw;fhd cj;jpfis tpsf;Ff.

² #isfspd; (Nghwizfspy;) Rtu;fisj; jbg;Gf; $bajhf mikj;jy;

² Rtu;fis fspkz;zpdhy; mikj;jy;

² Rtu;fspy; ntg;gf;fhtyp ,ly;

² Mo;FspNuw;wy;  miwfspy; Rtu;fis kpfj; jbg;ghdjhf mikj;jy;

^cool rooms&

² Nkw;fhTif tPjj;jpd;kPJ nry;thf;Fr; nrYj;Jk; fhzpfis tptupf;Ff

² Nkw;gug;Gg; gug;gsT

² Nkw;gug;gpd; jd;ik (nkd;ikahd> nrhunrhug;ghd)

² ghAk; gha;kg; gputhfj;jpd; tPjk; (,aw;ifahd Nkw;fhTif> type;j

Nkw;fhTif)

² #oy; ntg;gepiyf;Fk; nghUspd; ntg;gepiyf;Fk; ,ilapyhd tpj;jpahrk;

(Nkyjpf ntg;gepiy)

² fjpu;g;G kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis tptupj;jy;

² Nkw;gug;Gg; gug;gsT

² Nkw;gug;gpd; jd;ik (xg;gkhd my;yJ nrhunrhug;ghd tif)

² jdpntg;gepiy

² ntg;g ,lkhwy; njhlu;ghd rkd;ghLfisg; gad;gLj;JtJ mtrpakd;W

² thfdq;fspd; Fspuy; njhFjpfspy; ntg;g ,lkhwy; Kiwfs; ifahsg;gl;Ls;s

tpjj;ij tptupf;Ff.

² ntg;gf; FLitapd; (ntw;wplf; FLitapd;) mikg;igj; njspthf

tptupj;J> flj;jy;> Nkw;fhTif> fjpu;g;G Mfpad %yk; ntg;gepiy ,iog;ig

,opthf;Ftjw;fhff; ifahsg;gl;Ls;s cj;jpfis tptupf;Ff.

                                          

² ehshe;j tho;f;ifapy; vjpu;g;gLk; ntg;g ,lkhwy; njhlu;ghd eilKiwg;

gpur;rpidfSf;Fj; jPu;Tfisg; gpNuupf;FkhW khztiu topg;gLj;Jf.

gpujhd nrhw;fs; (Key Words)(

² ntg;g ,lkhwy; Kiwfs; -  Methods of heat transfer

² flj;jy; -  Conduction

² Nkw;fhTif -  Convection

² fjpu;g;G -   Radiation
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jutpUj;jp cs;sPLfs;

² fhtypg; nghUs;fs;> gd;rd; RluLg;G> ntg;gkhdp> ePu;g;ghj;jpuk;> kPw;wu; Nfhy;>

rkkhd FWf;F ntl;ilAk; ntt;NtW ePs msTfisAk; nfhz;l cNyhff;

Nfhy;fs;> ntt;NtW  FWf;F ntl;ilAk; rkkhd ePsj;ijAk; nfhz;l cNyhff;

Nfhy;;fs;> ntg;gf; FLit

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

² ntg;g ,lkhwy;; Kiwfisf; Fwpg;gply;

² ntg;gf; flj;jy; tPjj;jpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisg; gl;baw;gLj;jy;

² ntg;gf; flj;jy; tPjk; rhu;e;j fzpj;jy;fisr; nra;jy;

² eilKiwg; gpuNahfq;fspd;NghJ ntg;gf; flj;jy; tPjj;ijf; Fiwj;Jf; nfhs;sj;jf;f

topKiwfisj; Njbawpjy;

² eilKiwg; gpuNahfq;fs; rhu;e;j gpur;rpidfs; jPu;j;jy;

² fjpu;g;G %yk; epfOk; ntg;g ,og;G tPjj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisj;

Njbawpjy;.
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Nju;r;rp 11 : ntg;g ,urhadtpay; njhlu;ghd mbg;gil vz;zf;fUf;fis

Ma;e;jwpthu;.

Nju;r;rp kl;lk; 11.1: ngsjpf khw;wq;fSld; njhlu;ghd ntg;g khw;wq;fisr; Nrhjpg;-

gjw;F ntg;g ,urhadtpaypd; mbg;gil vz;zf;fUf;fisg;

gad;gLj;Jthu;.

ghlNtisfs; : 10

fw;ww; NgWfs; : ² ntg;gk;> Ntiy> rf;jp> njhFjp> vy;iy> maw;#oy; Mfpa

gjq;fis tiuaWg;ghu;.

² vy;iyA+lhf rf;jpAk; rlg;nghUSk; gupkhwg;gLk; njhFjpia

jpwe;j njhFjp vd mwpKfQ;nra;thu;.

² vy;iyA+lhf rf;jp gupkhwg;gLk; njhFjpia %ba njhFjp vd

mwpKfQ;nra;thu;.

² vy;iyA+lhf rf;jpAk; rlg;nghUSk; gupkhwg;glhj njhFjp

jdpikahf;fg;gl;l njhFjp vd ,dq;fhz;ghu;.

² njhFjp> #oy; Mfpad xUq;Nf mfpyk; MFk; vdf; Fwpg;gpLthu;.

² cUfy;> ciwjy;> gjq;fkhjy;> kPs; gjq;fkhjy;> gbjy;

(Depositiion)> Mtpahjy;> xLq;Fjy; Mfpa ngsjpf khw;wq;fis

tiuaWg;ghu;.

² epiykhw;wk; gw;wpa %yf;$w;W kl;lg; gFg;gha;tpy; <LgLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 ntg;g ,urhadtpay; njhlu;ghd mbg;gil vz;zf;fUf;fis mwpKfQ;nra;tjw;Fg;

nghUj;jkhd Xu; cj;jpiaf; ifahz;L ghlj;ij mZFf.

 nghUj;jkkhd tiutpyf;fzq;fisAk; cjhuzq;fisAk; Kd;itj;J ntg;gk;>

Ntiy> rf;jp Mfpa gjq;fis tpsf;Ff.

ntg;gk;: ntg;gepiy tpj;jpahrj;jpddhy; Vw;gLj;jg;gLk; rf;jpg; gha;r;ry;.

Ntiy: ahNjDnkhU nghUis mirg;gjw;fhd kw;nwhU nghUspypUe;jhd

,lk;khwy;.

 rf;jp: nghUnshd;iw mirj;jy; Nghd;wnjhU Ntiyiar; nra;Ak; Mw;wy;.

 nghUj;jkhd cjhuzq;fisg; gad;gLj;jp njhFjp> #oy;> vy;iy Mfpatw;iw

mwpKfQ;nra;f.

njhFjp;: mfpyj;jpypUe;j fw;wha;tjw;nfdj; Nju;e;;njLj;j njhFjp

#oy;: fw;wha;tjw;fhff mfpyj;jpypUe;J fw;wha;tjw;fhfj; Nju;e;njLj;j gFjp jtpu;e;j

Vidait ahTk;

vy;iy: #oiyAk; njhFjpiaAk; gpupf;Fk; Nkw;gug;G

Ntiy> rf;jp> ntg;gk; vd;gtw;iwf; nfhz;L %ba> jpwe;j> jdpikahf;fpa

njhFjpfis tptupf;f.

 cUfy;> ciwjy;> gjq;fkhjy;> gbjy;/miljy;> Mtpahjy;> xLq;Fjy; Mfpa

gjq;fis tpsf;Ff.

 cUfy; vdg;gLtJ gjhu;j;jnkhd;W jpz;k epiyapypUe;J jput epiyf;F

  khWtjw;Fupa mtj;ij ,lkhw;wk; rhu;e;j ngsjpfr; nrad;KiwahFk;.

 ciwjy; vdg;gLtJ jputnkhd;wpd; ntg;gepiy mjd; ciwepiyia tplf;

  FiwtilAk;NghJ jput epiyapypUe;J jpz;k epiyf;F khWtjw;Fupa mtj;ij

  ,lkhw;wk; rhu;e;j ngsjpfr; nrad;KiwahFk;.
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 jputnkhd;W jput mtj;ijia milahJ thA epiyia miltNj gjq;fkhjy;

vdg;gLk;.

 gjq;fkhjy; nrad;Kiwf;F vjpuhd nrad;KiwNa gbjy vdg;gLk;. mjhtJ

thA epiyapypUe;J jpz;k epiyf;F ,lk; khwyhFk;.

 jput epiyapypUe;J thA epiyf;F mtj;ij ,lk;khwy; MtpahjyhFk;.

 xLq;fy; vdg;gLtJ rlg;nghUspd; ngsjpf epiyahdJ thA mtj;ijapypUe;J

jput tyaj;ij miljyhFk;. ,J MtpahjYf;F vjpuhd nrad;KiwahFk;.

 Nkw;gb ngsjpf khw;wq;fs; njhlu;ghd %yf;$w;W kl;lg; gFg;gha;it elhj;Jf.

g pujhd nrhw ;fs ; (Key words):

 ciwjy; -  Freezing

 xLq;Fjy; -  Condensation

 Mtpahjy; -  Vapourization

 gjq;fkhjy; -  Sublimation

 gbjy;(kPs;gjq;fkhjy;) -  Deposion

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

    gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 jpwe;j> %ba> jdpikahf;fpa njhFjpfis ,dq;fhzy;

 ngsjpf khw;wq;fSf;F cjhuzq;fs; fhl;ly;

 ngsjpf khw;wq;fs; njhu;ghf %yf;$w;W kl;lj;jpy; gFj;jha;jy;.

 ntg;g ,urhadtpaypd; mbg;il vz;zf;fUf;fs;> ifj;njhopw; nrad;Kiwapd;NghJ

  gad;gLj;jg;gLk; re;ju;g;gq;fSf;fhd cjhuzq;fhl;ly;.
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Nju;r;rp kl;lk; 11.2: jhf;f ntg;gj;ijg; gupNrhjid uPjpahfj; jPu;khdpg;ghu;.

ghlNtisfs; : 07

fw;ww; NgWfs; : ² jhf;f ntg;gk; vd;gij tptupg;ghu;`

² Gwntg;g> mf ntg;gj; jhf;fq;fis cjhuzq;fspd; cjtpAld;

tpsf;Fthu;.

² Gwntg;g> mfntg;g jhf;fq;fisr; nra;Jfhl;Lthu;.

² mkpy - %y jhf;fj;jpd; jhf;f ntg;gj;ijg; gupNrhjid uPjpahff;

fzpg;ghu;.

² jhf;fq;fs; rhu;e;j ntg;gkhw;wq;fis jPu;khdpf;Fk;NghJ

Nkw;nfhs;sg;gl;l vLNfhs;fisf; $Wthu;.

² jhf;fq;fs; rhu;e;j ntg;g khw;wq;fisr; rf;jp tiuglj;jpy; Fwpj;Jf;

fhl;Lthu;.

² jhf;f ntg;gj;jpd; gpuNahfq;fis cjhuzq;fs; %ykhf

tptupg;ghu;.

² jhf;f ntg;gk; njhlu;ghd fw;if md;whl tho;tpYk; Ntiy

cyfpYk; gad;gLfpwJ vd Vw;Wf;nfhs;thu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 mfntg;g> Gwntg;g jhf;fq;fs; rpytw;iwr; nra;Jfhl;bg; ghlj;ij mZFf.

cjhuzq;fs;  NaOH (aq)+ HCl (aq)

 CuSO
4
 (aq) + Zn (s)

 NH
4
Cl /A+upah / FSf;NfhR ePupy; fiuj;jy;

 mg;gr;Nrhlh (NaHCO
3
) + rpj;jpupf;fkpyk;

 ,urhadj; jhf;fq;fspd;NghJ ntg;gkhw;wk; eilngWk; vd;gijAk; #oYf;F

ntg;gk; ntsptplg;gLtjd; %yNkh #oypypUe;J ntg;gk; cs;nsLf;fg;gLtjd;

%yNkh  jhf;ff; fyitapd; ntg;gepiyapy; khw;wNkw;gLtij tpsf;Ff.

 ,urhadj; jhf;fj;jpd;NghJ #oYf;F ntg;gk; ntsptplg;gLnkdpd;> mj;jhf;fk;

Gwntg;gj; (Exothermic) jhf;fk;  vdg;gLk;.

 ,urhadj; jhf;fj;jpd;NghJ #oypypUe;J ntg;gk; cs;nsLf;fg;gLkhapd;

mJ mfntg;gj; (Endothermic) jhf;fk; vdg;gLk;.

 jhf;f ntg;gk; vd;why; vd;dntd tptupf;Ff.

 mkpy - %y jhf;fj;jpd; jhf;f ntg;gj;ijg; gupNrhjid uPjpahfj; Jzptjw;fhd

gupNrhjidapd; jpl;lj;ij khztUld; ,ize;J jahu;nra;f.

Njitahdit

 2.0 mol dm-3 NaOH 50 cm3 my;yJ 250 cm3 Kfitfs; - 2

 2.0 mol dm-3  KOH 50 cm3 500 cm3 msTr;rhbfs; - 2

 2.0 mol dm-3 HNO
3
 50 cm3  my;yJ 2.0 mol dm-3 HCl 50 cm3

0-100 0C ntg;gepiy tPr;Rf; nfhz;l

                                      ntg;gkhdp

gupNrhjid nra;Ak; Kiw

Kfitapy; 2.0 mol dm-3 NaOH fiurypid 50 cm3 mse;J ,l;L mf; fiurypd; ntg;gepiyia

(t
1
) Fwpj;Jf; nfhs;f. kw;nwhU Kfitapy; 2.0 mol dm-3 HCl  ,d;;  50 cm3 ,id mse;J

,l;Lf;nfhs;f. mjd; ntg;gepiy (t
2
) ,idf; Fwpj;Jf;nfhs;f. (%yf; fiurypd; ntg;gepiyia
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mse;j gpd;du; mkpyf; fiurypd; ntg;gepiyia mstpl Kd;du; ntg;gkhdpia ed;F

fOtpf; nfhs;f.)

xU KfitapYs;s fiuriy kw;iwa KfitapYs;s fiurypy; ,l;L fye;J Vw;gLk;

ntg;gepiyiaf; (t
3
) Fwpj;Jf; nfhs;f.

gpd;tUk; gbKiwfspw;fika ntg;gkhw;wj;ijf; fzpf;fTk;.

t
1
, t

2
 Mfpa ngWkhdq;fs; rkdw;witnadpd; mtw;wpd; ruhrup ntg;gepiy t iaf; fhz;f.

fiurypd; mlu;j;jp 1 g cm-3 vd vLNfhshff; nfhs;f. fiurypd; jd;ntg;gf; nfhs;ssT(c)

4.2 J g-1 K-1  vdf; nfhs;f.

(i) ,Wjpapy; fpilf;Fk; fiurypd; fdtsT = ............. cm3

fiurypd; jpzpT = ..............  m g

ntg;gepiy tpj;jpahrk; = ............. (t
3
 - t) 0C

jhf;fj;jpw;fhd ntg;gTs;Siw khw;wk; = ............. m.c(t
3
 - t)

= ............. J

= ............. KJ

(ii)   2.0 mol dm-3 NaOH  fiurypd; fdtsT = ............. cm3

  2.0 mol dm-3 HCl  mkpyj;jpd; fdtsT = ............. cm3

  NaOH  %y; vz;zpf;if = ............. 1/10

  HCl %y; vz;zpf;if = ............. 1/10

(iii)  NaOH (aq)
 
+ HCl (aq) NaCl (aq) 

 
+

 
H

2
O (l)

  NaOH ,d; 1 %y;  HCl ,d; 1 %y; cld; jhf;fp 1 %y; H
2
O  cUthFk;.

  NaOH ,d; 1/10 %y;  HCl ,d; 1/10 %y; cld; jhf;fkile;J 1/10 %y; H
2
Ofpilf;Fk;.

(iv) 1/10  %y; ePu; cUthFk;NghJ Vw;gLk; ntg;g khw;wk;
-13m c(t -t)1 0

 k Jm o l
1 0 0 0

 (Kjyhk; gbKiwapy; fzpf;fg;gl;Ls;sJ)

   1 %y; ePu; cUthFk;NghJ Vw;gLk; ntg;gkhw;wk;

 1.%y; ePU; cUthFk;NghJ Vw;gLk; ntg;gTs;Siw

(1) gupNrhjidf;nfdg; gad;gLj;jg;gl;l vy;yhf; fiury;fSk; Ijhditahifahy; mtw;wpd;

mlu;j;jp> jd;ntg;gf; nfhs;ssT Mfpad ePupd; mlu;j;jp> jd;ntg;gf; nfhs;ssT

Mfpatw;Wf;Fr; rkdhFk; vdf; nfhs;f.

(2) fz;zhbg; ghj;jpuj;jpdhy; cwpQ;rg;gLk; ntg;gj;jpd; msT kpfr; nrhw;gkhFk;.

mt;thNw jhf;fk; tpiutpy; epfOk;. Mjyhy;> fzpj;jiy vspikahf;Ftjw;nfdg;

gupNrhjidapd;NghJ ghj;jpuj;jpdhy; cwpQ;rg;gl;l ntg;gk; kw;Wk; #oYf;F

,of;fg;gl;l ntg;gk; Mfpad Gwf;fzpf;fj;jf;fnjdf; nfhs;f.

 ,g;gupNrhjidia khztiu Nkw;nfhs;sr; nra;f

 Q = mc njhlu;igg; gad;gLj;jpj; jhf;fntg;gj;ijf; fzpf;f.

 fzpj;jypd;NghJ ftdj;jpw; nfhz;l vLNfhs;fisf; fye;JiuahLf.

 jhf;fq;fs; njhlu;ghd rf;jp khw;wj;ij rf;jp tiuglj;jpy; Kd;itf;Ff.

 Gwntg;g> mfntg;g khw;wq;fisr; rf;jp tiuglnkhd;wpy; xg;gPl;LuPjpapy; Ks;itf;Ff.
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 Gwntg;g mfntg;gj; jhf;fq;fspd; NghJ jhf;fpfSk; tpisTfSk; nfhz;Ls;s

rf;jp NtWgLk; tpjj;ij tpsf;Ff.

 Gwntg;ggj; jhf;fq;fspd;NghJ #oypUe;J rf;jp cwpQ;rg;gLtjhy; jhf;fpfspy;

  mlq;fpAs;s rf;jpia tpl tpisTfspy; mlq;fpAs;s rf;jp FiwthdJ.

 mfntg;ggj; jhf;fq;fspd;NghJ rf;jp #oypw;F ntsptplg;gLtjhy; jhf;fpfspy;

  mlq;fpAs;s rf;jpia tpl tpisTfspy; mlq;fpAs;s rf;jp mjpfkhdJ.

g p ujhd nrhw ;fs ; (Key words)

 Gwntg;gj; jhf;fk; -  Exothermic reaction

 jhf;f ntg;gk; -  Heat reaction

 Gwntg;gj; jhf;fk; -  Exothermic reaction

 mfntg;gj; jhf;fk; -  Endothermic reaction

 ntg;gkhw;wj;Jf;fhd rf;jp tupg;glk;; -  Enthalpy diagram

 mkpy %yj; jhf;fk; -  Acid  baase reaction

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;;jy;fs;:

 gpd;tUk; tplaq;fs; Fwpj;J ftdQ; nrYj;Jf

 mfntg;g Gwntg;gj; jhf;fq;fis cjhuzq;fSld; tpsf;Fjy;.

 mkpy %y ,ilj;jhf;fj;jpd; khw;wj;ijj; jPu;khdpf;fg; gupNrhjidiaj; jpl;lkply;

 mkpy %y ,ilj;jhf;fj;jpd; ntg;gTs;Siwiaf; fzpj;jy;.
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Nju;r;rp 12.0:  : ,af;f ,urhadtpaypd; mbg;gil vz;zf;fUf;fisg; gad;gLj;jp

jhf;ftPjj;ij MSif nra;thu;.

Nju;r;rp kl;lk; 12.1: ,urhadj; jhf;f tPjj;jpd;ghy; nry;thf;Fr; nrYj;Jk; fhuzpfis

gupNrhjid uPjpapy; Jzpthu;.

ghlNtisfs;  :  07

fw;ww; NgWfs;  : ² ahNjDk; khw;wj;jpd;NghJ Xu; myF Neuj;jpy; eilngw;w khw;wj;jpd;

msNt tPjk; vd vLj;Jf;$Wthu;.

² gjhu;j;jq;fspd; mstpy; Vw;gLk; khw;wk; jhf;ftPjj;ij mstpLk;

mbg;gilf; fhuzpnad vLj;Jiug;ghu;.

² jhf;ftPjj;ij xg;gpLk;NghJ gjhu;j;jq;fspd; msT my;yJ nrwpT

kPJ jq;fpAs;s gpw fhuzpfisg; gad;gLj;jyhk; vd tpsf;Fthu;.

² Neuj;ij mstpLtjd; %ykhf jhf;f-tPjj;ij mstpl> nkJthf

eilngWk; ,urhad jhf;fq;fisj; njupTnra;thu;.
² jhf;ftPjj;jpy; ghjpg;ig Vw;gLj;Jk; fhuzp-fshf> ntg;gepiy> nrwpT

(mKf;fk;)> ngsjpfj; jd;ik (jhf;fpfspd; Nkw;gug;gsT)> Cf;fpfs;

Mfpatw;iwg; ngaupLthu;.

² ,urhadj; jhf;fnkhd;wpd; jhf;f tPjj;jpd;ghy; ntg;gepiyapd;

nry;thf;fpidf; fhl;Ltjw;Fr; nra;Jfhl;ly;fis Nkw;nfhs;thu;.

² jhf;ftPjj;jpy; nrwptpd; nry;thf;fpidf; fhl;Ltjw;fhd

cjhuzq;fisr; rku;g;gpg;ghu;.

² jhf;ftPjj;jpy; ngsjpfj; jd;ikapd; (Nkw;gug;Gg; gug;gsT)

nry;thf;fpidf; fhl;lr; nra;Jfhl;ly;fis Nkw;nfhs;thu;.

² Vftpd> gy;ypd Cf;fpfspdhy; jhf;ftPjk; khWgLk; tpjj;ij

nra;Jfhl;Lthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 Kbe;jsT ,aw;ifapy; eilngWk; Njhw;wg;ghLfis cjhuzq;fshf toq;fp mtw;iwf;

fzg;nghOJ / FWfpa fhy / ePz;l fhyj; Njhw;wg;ghLfs; vd tifg;gLj;jp ghlj;ij

Muk;gpAq;fs;.

 nrk;G> ehf cNyhfq;fisj; jdpj;jdpahf Vwj;jho 50%  HNO
3
 mkpyj;jpypl;L jhf;ftPj

NtWghl;ilf; fhl;Ljy;.

 CUSO
4
 fiurypDs; ehfj;Jz;ilapl;L fiurypy; Vw;gLk; epwkhw;wj;ijf; fhl;Lf.

fiurypd; nrwptpd; mstPlhf  epwkhw;wj;ijg; gad;gLj;j KbAkhjyhy;; jhf;ftPjj;ij

xg;gpLtjw;F epwkhw;wj;ijf; fUj;jpw;nfhs;s KbAk; vdf; fye;JiuahLf.

 XuyF Neuj;jpy; nrwptpy; Vw;gLk; khw;wj;ijj; jhf;ftPjk; vd tiutpyf;fzg;gLj;j

KbAk; vdf; fye;JiuahLf. (jhf;fpfspd; nrwpT Fiwjy; my;yJ tpistpd; nrwpT

mjpfupj;jy;)

 nghJikg;gLj;jg;gl;l gpd;tUk; ,urhadr; rkd;ghl;by;

a  A + b B = c C + d D

A jhf;fpapd; nrwptpd; khw;wtPjk;  } 
AC

t




  my;yJ

D tpistpd; nrwptpd; khw;wtPjk;  }    DC

t




    vd tifaPl;Lf; Fzfj;jpd;

cjtpAld; tpsf;Ff.
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 jhf;ftPjj;jpd; kPJ nry;thf;Fr; nrYj;Jk; gpd;tUk; fhuzpfs; gw;wp khztUld;

fye;JiuahLf.

 ntg;gepiy

 nrwpT (mKf;fk;)

 ngsjpf ,ay;G (jhf;fpfspd; Nkw;gug;Gg; gug;gsT)

 Cf;fp

 jhf;f tPjj;jpd; kPJ ntg;gepiyapd; nry;thf;iff; fhl;Ltjw;F fPNo glj;jpy;

fhl;lg;gl;lthW mikg;nghd;iw xOq;F nra;J njhFjpapd; ntg;gepiyia khj;jpuk;

khw;wpathW Vida fhuzpfis khw;whJ itj;Jj; jhf;fj;ij epfo;j;Jf.

3 3
2 4

3 3
4

3 3
2 2 4

1.0  mol dm  H SO  10.0 cm

0.01  mol dm  KMnO  10.0 cm

0.01  mol dm  Na C O  25.0 cm







 gupNrhjid mtjhdpg;gpd; mbg;gilapy; jhf;ftPjj;jpd; kPJ ntg;gepiyapd; nry;thf;Fg;

gw;wp KbntLf;Ff.

 jhf;ftPjj;jpd; kPJ nrwpT nry;thf;Fr; nrYj;Jtijf; fhl;Ltjw;fhf fPNoAs;s

gupNrhjid mikg;igj; jahu;gLj;jp J}a;ikahf;fg;gl;l 2cm ePskhd kf;dPrpa ehlhj;

Jz;Lfs;  ,uz;il ,uz;L gupNrhjidf; Foha;fspDs;Sk; ,Lf. ,uz;L Foha;fspYk;

10cm3 ePu; ,l;L xU Fohapy; HCl ,d; ,uz;L JspfisAk; kw;iwajpy; ehd;F

JspfisAk; ,Lf. (,q;F Vida fhuzpfis khw;whJ nrwpit khj;jpuk; khw;Wf)

 mtjhdpg;Gfis mbg;gilahff; nfhz;L jhf;ftPjj;jpd; kPJ nrwptpd; nry;thf;Fj;

njhlu;ghf KbntLf;Ff.

 jhf;ftPjj;jpd; kPJ jhf;fpfspd; ngsjpftpay;G (Nkw;gug;Gg; gug;gsT) nry;thf;Fr;

nrYj;Jtijf; fhl;Ltjw;fhf:

 rkkhd jpzpTs;s CaCO
3
 fl;bfisAk; CaCO

3 
J}isAk; ngw;W ntt;Ntwhd

Nrhjidf; Foha;fs; ,uz;bDs; ,Lf.

 ,uz;L Foha;fspDs;Sk; xNu nrwpT nfhz;l (cjhuzk; 0.01 mol dm-3 HCI(aq))

mkpyq;fspd; rkkhd fdtsTfis ,Lf.

 ,uz;L gupNrhjidf; Foha;fisAk; ePu;j; njhl;bapDs; ,Lf.

 thAf;fs; ntspNaWk; tPjj;jpd; NtWghl;il mtjhdpf;fr; nra;f.

 ePu;j; njhl;bapDs; itf;f Ntz;bajd; mtrpaj;ij tpsf;Ff.

 gupNrhjid mtjhdpg;Gfspd; mbg;gilapy; jhf;ftPjj;jpd; kPJ ngsjpf ,ay;gpd;

nry;thf;F gw;wp KbntLf;Ff.

 Cf;fpfs; vd;gJ jhf;ftPjj;ij mjpfupf;fr; nra;tJk; kw;Wk; jhf;fj;jpy; gq;Fgw;wpa

miw ntg;gepiyapy;

cs;s ePu;j;;njhl;b

60 0C ntg;gepiyapy;

cs;s ePu;j;njhl;b
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NghJk; ,urhad khw;wj;jpw;F cl;glhjJkhd gjhu;j;jk; vdTk;  Vftpd> gy;ypd vd

,uz;L tifahd Cf;fpfs; cs;sd vdTk; tpsf;Ff.

 Vftpd Cf;fpfs;

 jhf;fpfSk;  Cf;fpfSk;  xNu mtj;ijfspy; fhzg;gLkhapd; mt; Cf;fp

  Vftpd Cf;fpnad typAWj;jpf; Fwwpg;gpLf.

  cjhuzk; # 1' ( )
2 2 2 22 ( ) ( ) 2 ( ) NaOH aqH O aq O g H O l

2' ( )
2 2 32 ( ) ( ) 2 ( )NO gSO g O g SO g 

 gy;ypd Cf;fpfs;

 jhf;fpfSk;  Cf;fpfSk;  xd;Wf;nfhd;W NtWgl;l mtj;ijfspy; fhzg;gLkhapd;

mt; Cf;fp gy;ypd Cf;fpnad typAWj;jpf; Fwwpg;gpLf.

  Cf;fpAk;> jhf;fpAk; ntt;NtW tyaq;fspy; fhzg;gLk; NghJ gy;ypd Cf;fpfs;

  vdg;gLk;.

cjhuzk; # 1' 2 ( )
2 2 2 22 ( ) 2 ( ) ( ) MnO sH O aq H O l O g

2' 2 5 ( )
2 2 32 ( ) ( ) 2 ( )V O sSO g O g SO g 

,urhad jhf;fnkhd;wpy; jhf;ftPjj;jpd; kPJ Cf;fpfs; nry;thf;Fr; nrYj;Jtijg;

gupNrhjpg;gjw;fhf

 %d;W nfhjpFoha;fspYk; “20 fdtsT”  H
2
O

2
 10.0 cm3 tPjk; ngWf. (“20 fdtsT”

vd;gJ epak ntg;gepiyapYk; mKf;fj;jpYk; H
2
O

2 
fiurypd;; XuyFf; fdtsT O

2

thA 20 fdtsT  fpilf;fg; ngWfpwJ vd;gijf; Fwpf;fpd;wJ)

 KjyhtJ Fohapw;F 5.0 cm3 ePUk;> ,uz;lhtJ Fohapw;F 0.1 mol dm-3 NaOH fiurypd;

5.0 cm3 k;> %d;whtJ Fohapw;F MnO
2
 J}s; rpwpjsTk; Nru;f;fTk;.

 %d;W Foha;fspYk; thA ntspNaWk; tPjj;ij xg;gpLf.

 H
2
O

2
 gpupifj; jhf;fj;jpw;F  NaOH Vftpd Cf;fpahfTk;  MnO

2 
gy;ypd Cf;fpahfTk;

nraw;gl;likia tpsf;Ff.

 jhf;ftPjj;jpd; kPJ Cf;fpfs; nry;thf;Fg; gw;wp KbntLf;f.

gpujhd nrhw;fs; (Key words)

 jhf;ftPjk; -   Rate of reaction

 Vftpd Cf;fpfs; -   Homogeneous catalyst

 gy;ypd Cf;fpfs; -   Heterogeneous catalyst

jutpUj;jp cs;sPLfs; :

 NkNy tptupf;fg;gl;l gupNrhjid I, II, III, IV Mfpatw;iw Nkw;nfhs;sj; Njitahd

,urhadg; gjhuj;jq;fSk; Ma;T$l cgfuzq;fSk;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 jhf;f tPjk; vd;d vd;gij tptupj;jy;

 jhf;f tPjj;ij mstplj;jf;f Kiwfis tptupj;jy;

 jug;gl;l juTfspd; mbg;gilapy; jhf;f tPjj;ijf; fzpj;jy;

 jhf;ftPjj;jpd; kPJ nrwpT> ntg;gepiy> ngsjpf ,ay;G> Cf;fpfs; Mfpatw;wpd;

nry;thf;ifg; gupNrhjid uPjpapy; fhl;Ljy;

 ,urhadg; gjhu;j;jq;fs; kw;Wk; tpQ;Qhd Ma;T$l cgfuzq;fspd; gad;ghL gw;wpa

rupahd jpwd;fisf; fhl;Ljy;

 ,urhad jhf;f tPjj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisj; jFe;j Kiwapy;

gad;gLj;jp jhf;ftPjj;ij fl;Lg;gLj;Jk; re;ju;g;gq;fSf;fhd cjhuzq;fis Kd;itj;jy;
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Nju;r;rp kl;lk; 12.2 : ,urhadj; jhf;f-nkhd;wpd; tPjj;jpd;kPJ nry;thf;Fr; nrYj;Jk;

fhuzpfis tptupg;gjw;fhf ,af;f ,urhadtpaypd; mbg;gil

vz;zf;-fUf;fisg; gad;gLj;Jthu;.

ghlNtisfs; : 07

fw;ww; NgWfs; : ² xw;iwg; gbKiwj; jhf;fk; vd;gJ ahJ vd tptupg;ghu;.

² xw;iwg; gbKiwj; jhf;fQ; rhu;ghf> jhf;f Ms;$Wf;F vjpNu

rf;jpia tiughf;fp Kd;itg;ghu;.

² Vtw; rf;jp vd;gij tpsf;Fthu;.

² jhf;fnkhd;W epfOtjw;F epiwTngw Ntz;ba epge;jidfisf;

Fwpg;gpLthu;.

² %yf;$Wfspd; NkhJif> %yf;$Wfs; nghUj;jkhd jpirKfj;Jld;

NkhJjy;> NkhJk; %yf;$Wfs; Vtw; rf;jpia tpQ;rpapUj;jy;>

Mfpad jhf;fnkhd;W G+u;j;jpailtjw;Fj; Njitahd mbg;gil

epge;jidfshFk;  vdf; $Wthu;.

² jhf;fnkhd;W epfOtjw;fhf epiwTnra;a Ntz;ba epge;jidfisg;

G+u;j;jp nra;jypd;ghy; ntg;gepiy> nrwpT> Cf;fp> ngsjpf epiy

Mfpa fhuzpfs; nry;thf;Fr; nrYj;Jk; tpjj;ij tptupg;ghu;.

² gy;gbKiwj; jhf;fnkhd;wpid tptupg;ghu;.

² jhf;fnkhd;wpd; tPj epUza gbKiw vJ vd;gij tpsf;Fthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

 jhf;fq;fs; xU gbKiw> gy gbKiwfspD}lhf epfo;fpd;wd vdr; Rl;bf;fhl;bg;

ghlj;ij Muk;gpAq;fs;.

 xU gbKiwapy; khj;jpuk; epfOk; jhf;fk; jdpg;gbKiwj; jhf;fk; (mbg;gilj; jhf;fk;)

vd miof;fg;gLk;.

 jhf;fnkhd;W eilngWtjw;Fr; rf;jp mtrpak; vdf; fhl;Lf

 jdpg;gbKiwapy; epfOk; jhf;fj;jpw;fhd cjhuzkhd ( ) 2( ) ( ) ( )g g g gNO Cl NOCl Cl  

vd;gij mwpKfg;gLj;jp ,J mfntg;gj; jhf;fk; vdf; Fwpg;gplTk;.

 jhf;f Ms;$Wf;;F vjpNu rf;jpia tiughff; fhl;l KbAk; vd tpsf;Ff.

 Vtw; rf;jp> Vtw; rpf;fy; Mfpatw;iw mwpKfg;gLj;Jf.

 Vtw; rf;jp vd;gJ tpisTfis cUthf;Ftjw;fhf NkhJiff;F cs;shFk;

%yf;$Wfspy; fhzg;glNtz;ba kpff; Fiwe;j rf;jp vdTk;> mJ rf;jpj; jlq;fyhf

miktJld; mjd; gUkd; me;je;jj; jhf;fq;fSf;Fupa rpwg;Gg; ngWkhdq;fisg;

ngWk; vdTk; tpsf;Ff.

 jhf;fnkhd;W eilngWtjw;Fg; gpd;tUk; Njitfs; G+u;j;jpnra;ag;gl Ntz;Lnkd

fye;Jiuahlypy; <LgLf.

 jhf;f %yf;$Wfs; NkhJiff;Fl;gl Ntz;Lk;.

 %yf;$Wfs; Fwpj;j jpirKfj;Jld; Nkhj Ntz;Lk;

 Vtw; rf;jpia tpQ;rpa %yf;$Wfs; Nkhj Ntz;Lk;.

 jhf;f tPjj;jpd; kPJ ntg;gepiy> nrwpT> Cf;fp> jhf;fpfspd; ngsjpf ,ay;G Mfpait

vt;thW nry;thf;Fr; nrYj;Jk; vdf; fye;JiuahLf.

 mNef jhf;fq;fs; (vspikahd jhf;fq;fs; Nghy; njupAk; jhf;fq;fs; $l) gy

gbKiwfspD}lhf eilngWfpd;wJ. ,it gy;gbKiwj; jhf;fq;fs; vd miof;fg;gLk;.
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 jhf;fq;fSs; ngUk;ghyhdhit mjhtJ vspikahdJ Nghy; njd;gLk; jhf;fq;fs;

$l gy gbKiwfspNyNa epfOk;. mit gy;gbKiwj; jhf;fq;fs; vdg;gLk;.

 ,urhadj; jhf;fq;fs; gy; gbKiwfspD}lhf eilngWtij mkpykhf;fg;gl;l

nghw;whrpak; gukq;fNdw;Wf; fiurYld; Ijurd; Ngnuhl;irlL Nru;g;gjd; %yk;

fhl;l KbAk;.

 gy;gbKiwj; jhf;fnkhd;wpd; jhf;ftPjk; nghJthf jhf;fk; eilngWk; gbKiwfs;

%yNk jPu;khdpf;fg;gLk; vd tpsf;Ff.

gpujhd nrhw;fs; (Key words)

 jdpg ;gbKiwj; jhf;fk; - Single Step reaction

 Vtw; rf;jp -  Activation energy

 Vtw; rpf;fy; -  Activated complex

 gy; gbKiwj; jhf;fk; - Multi step reaction

 tPjj;Jzp gbKiw - Rate determining step

jutpUj;jp cs;sPLfs;:

 gupNrhjidf;Fj; Njitahd ,urhadg; gjhu;j;jq;fSk; Ma;T$l cgfuzq;fSk;

fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;:

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 jdpg; gbKiwj; jhf;fnkhd;iwr; rf;jp tiuG %yk; fhl;Ljy;

 jhf;fnkhd;W eilngWtjw;Fj; Njitahd epge;jidfis tptupj;jy;

 jhf;fnkhd;W epfo;tjw;F ,Uf;fNtz;ba epge;jidfs; mj;jhf;fj;jpd; kPJ nry;thf;Fr;

nrYj;Jk; tpjj;ij tpsf;Fjy;

 gy;gbKiwj; jhf;fq;fis tptupj;jy;
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Njh;r;rp 13.0  : Nrjdr; Nru;itfs; kw;Wk; capu; %yf; $Wfspd; mikg;G>

  Kf;fpaj;Jtk;> gpuNahfq;fs;; Mfpatw;iwj; Njbaha;thu;.

Njh;r;rp kl;lk; 13.1 : Nrjdr; Nru;itfs; kw;Wk; capu; KiwikfSf;F Kf;fpakhd

njhopw;gL  $l;lq;fis ,dq;fhzy;.

ghlNtisfs;   : 05

fw;ww; NgWfs; : ²    Nrjdr; Nru;itfis tiuaWg;ghu;.

²  capupurhadtpaiyAk; capu; %yf;$WfisAk; tiuaWg;ghu;.

²  Nrjdr; Nru;itfSf;Fk; capupurhad %yf;$WfSf;Fk;

,ilapyhd njhlu;igf; fye;JiuahLthu;.

² capupurhad %yf;$WfspYs;s njhopw;gL $l;lq;fshd -OH, -

NH
2
, -COOH, -CHO

3
, -COR Mfpatw;iw ,dq;fhz;ghu;.

² njhopw;gL $l;lq;fSf;NfAupa ,ay;Gfisg; gl;baw;gLj;Jthu;.

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;:

 jpz;kk;> jputk;> thA Mfpatw;iwr; Nrh;e;;j fhgd; mlq;fpAs;s Nrh;itfs; gw;wp

khztuplk; tpdtpg; ghlj;ij mZFf.

 fhgd; %yfk; Mth;j;jd ml;ltizapy; ,uz;lhk; Mth;j;jdj;jpy; iv Mk;

$l;lj;ijr; Nru;e;jjhFk;. mjw;F cWjpahd fw;wad;fis my;yJ mdad;fis

Mf;Fe; jpwd; fhzg;gLk;. vdNt> mJ mad; Nru;itfisj; Njhw;Wtpg;gjpy;iy

vd;gij tptupf;Ff.

 fhgd; %yfk;> kpf cWjpahd 4 gq;fPl;LtYg; gpizg;Gf;fis cUthf;Ftjd;

%yk; %yf;$w;Wr; Nru;itfisj; Njhw;Wtpf;Fk; jd;ikiaf; nfhz;Ls;sikiaf;

fye;JiuahLf.

 fhgd; mZf;fs;> fhgd; mZf;fSlDk;;> NtW %yf mZf;fSlDk; (H, O, S, P, N
myrd;fs;) xw;iwg; gpizg;G (C - C )> ,ul;ilg; gpizg;G(C = C) Kk;ikg;

gpizg;Gf;fisj;; (C  C) Njhw;Wtpf;fpd;wikia tpsf;Ff. ,t;thwhfj; Njhd;Wk;

%yf;$w;Wr; Nru;itfspy; fhgd; mZf;fs; ntt;NtW vz;zpf;iffspy; xd;Wlndhd;W

,ize;J rq;fpypfshfNth rf;fuq;fshfNth mj;jifa cWjpahd Nru;itfisj;

Njhw;Wtpf;Fk; jd;ikiaf; nfhz;bUj;jyhdJ fhgd; %yfj;jpd; xU rpwg;gpay;ghFk;

vd;gij tpsf;Ff.

 fhgDk; IjrDk; Nru;e;J Njhw;Wtpf;Fk; Nru;itfspd;; njhilahdJ (Set) IjNuhf;
fhgd;fs; vdg;gLfpd;wikia tpsf;Ff.

 gpizg;Gf;fis cUthf;Fk; fhgd; %yf;$w;wpdJ gy;tifik fhuzkhf> capu;g;

nghUs;fspy; mlq;fpAs;s ngUk;ghyhd capu; %yf;$Wfs; Nrjdr; Nru;itfshff;

fhzg;gLfpd;wikia cjhuzq;fhl;b tpsf;Ff.

 fhNghitjNuw;W Gujk; ,ypg;gpl;L> epAf;fpspf;F mkpyq;fs;

 capupurhadtpay; vd;gJ fyk;> ,ioak;> cWg;G> njhFjp Mfpa capupd;

xOq;fikg;G kl;lq;fis cUthf;Ftjw;Fg; gq;fspg;Gr; nra;Js;s Nrjdr; Nru;itfs;

gw;wpf; fw;whAk; tplag; gug;G vd;gij tpsf;Ff.

 capu;Kiwikfspy; epfOk; rlg;nghUs; kw;Wk; rf;jp khw;wq;fs; njhlu;ghf khztupd;

Kd;dwpit tpdtpawpf.
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 capu;r; nrad;Kiwfs; njhlu;ghd rlg;nghUs;fs; gw;wpAk;> mjw;fika epfOk;>

rlg;nghUs; kw;Wk; rf;jp khw;wq;fs; njhlu;ghfTk; gapYk; tplag;gug;ghf

capupurhadtpaiyf; Fwpg;gplyhk; vd;gij typAWj;Jf.

 xspj;njhFg;Gr; nrad;Kiw %yk;; jhtuq;fSf;F fhgd; fpilf;fpd;wJ vd;gijAk;>

jhtuq;fis czthff; nfhs;Sk; tpyq;Ffspd; clYf;Fk; fhgd; fpilf;fpd;wJ

vd;gijAk; tpsf;Ff.

 capu; %yf;$Wfspy; fhzg;gLk; rpwg;ghd njhopw;gL $l;lq;fshf - OH, -NH
2,

-COOH, -CHO, -COR  Mfpatw;iw mwpKfQ;nra;f.

 kpd;kiwj; jd;ik. mkpyj; jd;ik> %yj; jd;ik> eLepiyj; jd;ik Mfpatw;iwf;

fhl;Lk; njhopw;gL $l;lq;fis mwpKfQ;nra;f.

 H gpizg;ig tiuaWj;J mtw;iwj; Njhw;Wtpf;Fk; jpwd; gw;wpAk; fye;JiuahLf.

 gq;fPl;LtYg; gpizg;Gf;fisj; Njhw;Wtpf;Fk;;> ,uz;L mZf;fs; xd;Wf;nfhd;W

NtWgl;ldthf ,Uf;Fk; NghJ gpizg;gpd; kpd;kiwj; jd;ikapy; khw;wk; Vw;gl;L>

kpd; kiwj; jd;ik cau;thd mZtpd;ghy; ,yj;jpud; Nrhb <u;f;fg;gLtjhy;

gpizg;G Kidthf;fk; ngWk; vd;gij tpsf;Ff.

 gpizg;gpd; jd;ikf;Nfw;g> %yf;$wpd; tbtKk; NtWgLk; vd;gij tpgupf;Ff.

 kpd;kiwj;jd;ik NtWghL rpwpajhapd; %yf;$Wfs; KidTj; jd;ik mw;wit

vd;gij tpsf;Ff.

 KidTj; jd;ikAs;s %yf;$Wfs; KidTj; jd;ikAs;s fiug;ghd;fspy; fiuAk;

vdTk;> KidTj; jd;ikaw;w %yf;$Wfs; KidTj; jd;ikaw;w fiug;ghd;fspy;

fiuAk; vdTk; “Like dissolve like” vDk; vz;zf;fUTf;F mika tpsf;Ff.

 ePuhdJ KidTj; jd;ikAs;s xU %yf;$W vd;gijAk; ngUk;ghyhd KidTj;

jd;ikAs;s capu; %yf;$Wfs;> ePupy; fiuAk; vd;gijAk; tpsf;Ff.

cjhuzk;: FSf;NfhR> ,yw;wpf;fkpyk;> fU mkpyq;fs;

 rpy capu;%yf;$Wfs; mad; tbtpy; fhzg;gLjyhdJ> ePupy; mtw;wpd;

fiujpwDf;Ff; fhuzkhfpd;wikia epAf;fpspf;fkpyk; kw;Wk; mkpNdh mkpyq;fspd;

JizAld; tpsf;Ff.

 KidTj; jd;ikAs;s %yf;$Wfspd; cUFepiyAk; nfhjpepiyAk; cau;thdit

vd;gij tpsf;Ff.
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gpujhd nrhw;fs; (Key words)

 capupurhadtpay; - Biochemistry

 Nrjdr; Nru;itfs; - Organic Compounds

 njhopw;gL $l;lq;fs; -  Funtional groups

 kpd;kiwj; jd;ik -  Electro negetivity

 Kidthf;fk; -  Polarization.

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;.

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 Nrjdr; Nru;itfs; vd;gij tiuaWj;jy;

 capupurhadtpay; vd;gij tiuaWj;jy;.

 Nrjdr; Nru;itfSf;Fk;> capupurhd ,ay;GfSf;Fk; ,ilapyhd njhlu;ig

tptupj;jy;.

 capupurhad %yf;$Wfspy; cs;s njhopw;gL $l;lq;fis ,dq;fhzy;.
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Nju;r;rp kl;lk; : 13.2 fhNghitjNuw;Wfspd; fl;likg;ig Ma;e;jwpthu;.

ghlNtisfs; : 05

fw;ww;NgWfs;  : ² fhNghitjNuw;Wf;fs; vd;why; vd;dntd tiuaWj;J mtw;iw

xUrf;fiul;L> ,Urf;fiul;L> gy;rf;fiul;L vd tifg;gLj;Jthu;.

² fhNghitjNuw;wpd; $Wfshd  rpwg;ghd %yfq;fisAk;

$l;lq;fisAk; ngaupLthu;.

² ,Urf;fiul;L> gy;rf;fiul;L Mfpatw;wpy; mlq;fpAs;s

fpisf;Nfhrpbf;Fg; gpizg;Gfis ,dq;fhz;ghu;.

² ngdbf;upd; fiury;> Ngypq;fpd; fiury; Mfpatw;iwg; gad;gLj;jp

vspa nty;yj;ij ,dq;fhz;ghu;.

² maBd; fiuriyg; gad;gLj;jp khg;nghUis ,dq;fhz;ghu;.

² fhNghitjNuw;wpd; rpwg;gpay;Gfis tptupg;ghu;.

² fhNghitjNuw;Wfspd; ifj;njhopw; gad;ghL gw;wpf; fye;JiuahLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;:

² capu;Kiwikfspy; fhzg;gLk; capu;j; njhopw;ghLfspy; gq;fspg;Gr; nra;Ak;

%yf;$Wfs; capu; %yf;$WfshFk;. capu;r; nrad;KiwfSld; njhlu;Gila>

capu; %yf;$Wfs;> gpujhdkhff; fhNghitjNuw;W> Gujk;> ,ypg;gpl;L>

epA+f;fpspf;fkpyk; vd tifg;gLj;jg;gLk; vd;gij tpsf;Ff.

² tpw;wkpd;fSk; fdpaq;fSk; capu;j; njhopw;ghLfs; njhlu;ghf tpNrl

Kf;fpaj;JtKs;s mj;jpahtrpakhd gjhu;j;jq;fshFk; vd;gij tpsf;Ff.

² capu;KiwfSld; njhlu;Gila Kf;fpakhd xU Nru;itj; njhilahfpa

fhNghitjNuw;W vd;gJ ahJ vd tptupf;Ff.

² fhNghitjNuw;W Ijnuhl;rpy; $l;lk; (-OH ) mjpf mstpy; mlq;fpAs;s rf;fu

my;bifl;Lf;fNsh fPw;Nwhd;fNsh MtNjhL ePUld; jhf;fk; Guptjhy;

mr;Nru;itfshf kPs cilf;fj;jf;f Nru;itfshFk; vdf; Fwpg;gplyhk; vd;gij

khztu;fSf;F tpsf;Ff.

² fhNghitjNuw;W vDk; Nru;it tifia nkhNdhrf;fiul;L> ilrf;fiul;L>

xypNfhrf;fiul;L> nghyprf;fiul;L vd tifg;gLj;JkhW khztiu topg;gLj;Jf.

² nkhNdhrf;fiul;L> ilrf;fiul;L> nghyprf;fiul;Lf;fs; rpytw;Wf;fhd

cjhuzq;fisAk; mtw;wpd; mikg;Gf;fisAk; gpizg;Gj; jd;ikiaAk; njhopw;gL

%yq;fisAk; Kd;itf;Ff.

² fhNghitjNuw;whdJ rf;fug; gy;gFjpakhfpa mw;fNfhy; (-OH) $l;lq;fisf; nfhz;l

my;bifl;L my;yJ fPw;Nwhd; $l;lq;fspy; cs;s rpf;fy;fs; MFk; vd;gijAk;

mtw;wpd; nghJr; #j;jpuk; (CH
2
O)n vdTk; tpsf;Ff.

² nkhNdhrf;fiul;L vd;gJ NkYk; ePu;g;gFg;Gr; nra;J vspa tbtj;jpy; gpupj;Jf;fhl;l

Kbahj vspa nty;ykhFk; vd;gij tiuaWf;Ff.

² vspikahd nkhNdhrf;fiul;L FSf;NfhR MFk;. mjidr; rf;fu my;yJ

rf;fuk; my;yhj rq;fpypfshff; fhl;l KbAk; vd;gij tpsf;Ff. FSf;Nfhrpy; 6

fhgd; %yf;$Wfs; cs;sd vd;gijAk;> mt;ntht;nthU fhgd; %yf;$wpYk;

mw;fNfhy; $l;lkhdJ fhzg;gLk; vdTk;> Xu; me;jj;jpy;  CH
2
OH $l;lKk;
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kw;iwa me;jj;jpy; my;bifl;L my;yJ fPw;Nwhd;; $l;lKk; fhzg;gLfpd;wikiaAk;

vLj;Jf;fhl;Lf.

² my;bifl;Lf;  $l;lk; mlq;fpAs;s Nru;itfs; ‘my;NlhR’ r; Nru;itfs; vd;gijAk;>

‘fPw;Nwh’ $l;lk; mlq;fpAs;s Nru;itfs; ‘fPw;NwhR’ r; Nru;itfs; vdg;gLk;

vd;gijAk; tpsf;Ff.

cjhuzk; : my;NlhR – FSf;NfhR>         fPw;NwhR – Guw;NwhR

   

                   jpwe;j rq;fpyp                   rf;fur; rq;fpyp

,aw;ifapy; fhzg;gLk; ,dpg;Gr; Rit kpf cau;thd nty;ytif Guw;NuhrhFk;. jpwe;j

rq;fpyp tbtpy; fhzg;gLtjpy;iy.

         

D- Frutose  -  Fructose  - D - Fructose

² ,uz;L nkhNdhrf;fiul;L %yf;$Wfs; ,iztjhy; Njhd;Wk; %yf;$Wfs;

ilrf;fiul;Lf;fshFk; vdTk;> ,uz;L nkhNdhrf;fiul;L %yf;$WfSf;F ,ilNa

Njhd;Wk; gpizg;G fpisf;Nfhrpbf;Fg; gpizg;G vdTk; tpsf;Ff.
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cjhuzk; : 1. Nkhy;NuhR %yf;$W cUthFk; tpjk;.

 -  (1-4) gpizg;Gj; Njhd;Wk; tpjk;

 2. Rf;FNuhR %yf;$W cUthFk; tpjk;.

      

 fUk;Gg; ghzpapy; ,J cw;gj;jp nra;ag;gLfpd;w nghJthd rPdp vd toq;fg;gLfpd;w

Nkirr; rPdp  (table sugar)  MdJ Rf;NuhR MFk; vdf; $Wf.

 Rf;NuhR ePu;g;gug;G %yk; rk %y; msTfisf; nfhz;l FSf;NfhRk; Guw;NwhRk;

fpilf;Fk; vd;gijAk; Guw;Nwhrpd; ,dpg;Gr; RitahdJ FSf;NfhrpYk; $LjyhdJ

vdTk; $Wf.

 ,t;thwhfNt xU ilrf;fiul;lhfpa ,yw;Nwhrpd; ePu;g;gFg;gpdhy; fyw;NwhRk;

FSf;NfhRk; fpilf;Fk; vd;gijAk; tpsf;Ff.

 vspa nty;y %yf;$Wfs; Nru;tjhy; nghyprf;fiul;Lf;fs; cUthFk; vd;gij

tpsf;Ff.

cjhuzk; :

1. khg;nghUs;
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jhtuq;fspy; khg;nghUshfNt rf;jp Nrkpf;fg;gLk; vd vLj;Jf; fhl;b mtw;Wf;F

cjhuzq;fshf mikNyhR> mikNyhngj;jpd; vd;gtw;iw Kd;itf;Ff.

² mikNyhR

  FSf;NfhR %yf;$Wfs; 200 ,w;F Nkw;glit - fpisf;Nfhrpbf;Fg;

gpizg;Gf;fshy; ,izj;J cUthFk; Nfhl;Lg; gy;gFjpakhFk; vdTk;> ,jpy;

(1-4) gpizg;G tif fhzg;gLk; vdTk; tpsf;Ff.

² mikNyhngj;jpd;

 ngUe;njhifahd  fpisf;Nfhrpbf;Ffs; Nru;tjhy; cUthfpa fpis nfhz;l

xU gy;gFjpakhFk; vdTk;> fpis nfhz;l rq;fpypfspy;   (1-6) gpizg;G

tifAk; gpujhd rq;fpypapy; - (1-4) gpizg;Gf;fSk; fhzg;gLk; vd;gijAk;

tpsf;Ff.

             

2. nrYNyhR

  jhtuf; fyr; Rtupy; gutyhff; fhzg;gLfpd;w kpy;ypad; fzf;fhd FSf;NfhR

%yf;$Wfs; Nru;tjhy; Njhd;Wk; Nfhl;Lg; gy;gFjpakhFk; vdTk;  (1-4) tifg;

gpizg;Gf;fs; fhzg;gLk; vdTk; tpsf;Ff.
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3. fpisf;Nfhrd;

² tpyq;Ffspy; rf;jp Nrkpf;fg;gLk; tbtk; ,JthFk; vdTk;> mjpf mstpy;

fpisnfhz;l rq;fpypahFk; vdTk;> mikNyhngj;jpd; %yf;$Wfs;

ngUkstpy; mlq;fpapUf;Fk; vdTk; $Wf.

² fhNghitjNuw;W %yf;$Wfspy; rpwg;ghf mlq;fpapUf;Fk; %yfq;fisAk;

$l;lq;fisAk; ,dq;fhz;gjw;F khztiu topg;gLj;Jf.

² vspa nty;yj;ij ,dq;fhz;gjw;fhd Nrhjidiag; gpd;tUk; gbKiwfspd; topNa

elj;JkhW khztiu topg;gLj;Jf.

² Nrhjidf; Foha;fs;> FSf;NfhR> gor;rhW> ghrpg;gaW> fUthL> khfupd;>

NrhW> mtiu> kPd;> Njq;fha;> tw;whis> nuh/gp Nghd;wtw;Ws; rpy czT

tiffs;> ngdbf;w; fiury;> gd;rd; RluLg;G> my;yJ kJrhu tpsf;F

Mfpatw;iwg; ngWf.

² Nkw;gb czTg; nghUs;fspd; rpwpjsT tPjk; jdpj;jdpNa vLj;J ,bj;Jj;

J}shf;fp my;yJ miuj;J Nrhjidf; Foha;fspy; ,l;L> ePupy; fiuj;J

tbj;Jj; njspthd fiury;fisg; ngWf.

² mf;fiury;fspy; rpwpjsT tPjk; ntt;Ntwhf Nrhjidf; Foha;fspy;

,l;L> xt;nthd;wpYk; ePy epwkhd ngdbf;w; fiury; rpwpjsT tPjk; Nru;j;J

ntg;gNkw;wp mtjhdpf;Ff.

² mtjhdpg;Gf;fisg; gjpT nra;f.

² ngdbf; fiurYld; Nru;j;J ntg;gNkw;Wk; NghJ epwkhw;wj;jpd; gpd;du;

nrq;fw; rptg;G epw tPo;gbT fhzg;gLkhapd; mt;Tztpy; nty;yk;

mlq;fpAs;sJ vd  KbG nra;ayhk;. (vspa nty;yk; nrhw;g mstpy;

fhzg;gLkhapd;> fiury; kQ;ry; my;yJ gr;ir epwj;ijg; ngWk;.)

² khg;nghUis ,dq;fhZk; Nrhjidf;fhfg; gpd;tUk; gbKiwfisg; gpd;gw;WkhW

khztiu topg;gLj;Jf.

² Kd;ida nraw;ghl;by; gad;gLj;jpa czTg; nghUs; fiury;fspd; rpwpjsT>

ntz;zpwj; jiuNahL> maBd; fiury; Mfpatw;iwg; ngWf.

² mt;ntht;Nthu; czT tifapYk; rpwpjsT tPjk; ntz;zpwj; jiuNahl;bd;

kPJ itj;J mt;TzTg; nghUs;fs; kPJ fgpy epw maBd; fiurypy; rpy

Jspfs; tPjk; ,Lf.

² mtjhdpg;Gf;fisg; gjpTnra;f.

czTg; nghUshdJ mabd; fiurYld; ePy> Cjh epwj;ijf; fhl;bajhapd;

mt;TzTg; nghUspy; khg;nghUs; mlq;fpAs;sJ vd KbG nra;ayhk;. mjhtJ

khg;nghUshdJ mabd; fiurYld; jdpr;rpwg;ghd ePy Cjh epwj;ijj; jUk;.
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² fhNghitjNuw;Wf;fs; NeubahfTk;> mtw;wpypUe;J ngWjpahfg; ngw;w cw;gj;jpfSk;;

ehshe;j tho;f;ifapYk; NtiyAyfpYk; gad;gLj;jg;gLfpd;wikia tpsf;Ff.

   ²  capUyfpy; fhNghitjNuw;Wf;fspd; Kf;fpaj;Jtk; njhlu;ghf gpd;tUk; tplaq;fisf;

   fye;JiuahLf.

² rf;jp toq;fy;

  FSf;NfhR Nghd;w fhNghitjNuw;Wf;fs;> fyq;fspd; njhopw;ghl;Lf;Fj;

Njitahd rf;jpiaAk; %yg;nghUs;fisAk; toq;Fk; nghUshfr; nraw;gLk;.

tpyq;Ffspy;> fpisf;Nfhrd; vdg;gLfpd;w nghyprf;fiul;lhfTk;> jhtuq;fspy;

khg ;nghUs; vdg ;gLf pd ;w nghyprf ;fiul ;lhfTk; rf ;j p ;  Nrkpj ;J

itf;fg;gLfpd;wikia typAWj;jpf; Fwpg;gpLf.

 fhNghitjNuw;W rf;jpia toq;Ffpd;wikahy;> rf;jp gpwg;gpg;gjw;fhfg; Gujk;

gad;gLj;JtJ jtpu;f;fg;gLfpwJ. vdNt clypd; ,ioaq;fisf;

fl;bnaOg;Gk;> GJg;gpj;jy;> guhkupj;jy; Mfpa nray;fSf;fhf Gujj;ijg;

gad;gLj;j Kbfpd;wJ.

 euk;G ,ioar; rPuhf;fj;Jf;F fhNghitjNuw;W Njit. %isf;Fr; rf;jpia

toq;Fk; xNunahU rf;jp Kjy; fhNghitjNuw;W MFk;.

 rpy fhNghitjNuw;Wf;fs; Flypy; czTr; rkpghl;Lf;Fj; JizahFk;

gw;wPupahf;fspd; tsu;r;rpiaj; J}z;Lk;.

rpy fhNghitjNuw;Wf;fspy; ehu;g; nghUs;fs; mjpf mstpy; mlq;fpapUf;Fk;.

  me;ehu;g; nghUs; kyr;rpf;fiyj; jtpu;f;Fk;. Gw;W Neha;> ePupopT> ,ja Neha;fs;

  Vw;gLk; Mgj;ijf; Fiwf;Fk;.

nfhOg;G mDNrgk; rPuhf epfOtjw;F fhNghitjNuw;W ,Ug;gJ mtrpakhFk;.

ntt;NtW capu;j; njhFg;Gr; nrad;Kiwfspd; NghJ nkhNdhrf;fiul;L

  gad;gLk;.

mikg;G rhu;e;j $Wfis Mf;Ftjw;Fk; fhNghitjNuw;W Njit.

     cjhuzk; : tpyq;F clypy; (Mj;jpug;Nghlhf;fspYk;> gq;fRf;fspYk; mikg;Gg;

    gjhu;j;jkhf) ifw;wpd; jhtu clypy; nrYNyhR.

mq;fpapy; fUf;fl;ly;> tpUj;jp> FUjp ciwjy;> ePu;g;gPldj; njhFjpapd; njhopw;ghL

 Mfpatw;Wf;Fk; fhNghitjNuw;Wk; jpupgile;j fhNghitjNuw;Wk; Njit.

   nfhOg;G xl;rpNaw;wj;Jf;Fk; fhNghitjNuw;W mtrpakhFk;.

  NtiyAyfpy; fhNghitjNuw;Wf;fspd; Kf;fpaj;Jtk; njhlu;ghfg; gpd;tUk;

tplaq;fspd; fPo;f; fye;JiuahLf.

 ngUk;ghyhd fljhrp> fhl;Nghl;> gUj;jpj; Jzp> ypdd; Jzp tiffs;

nrYNyhrpdhNyNa cw;gj;jp nra;ag;gLk;.

 CLfhl;Lk; jd;ikAs;s nky;ypa gly tifahfpa nrNyhNgdhfTk; Jzp

cw;gj;jpf;fhfg; gad;gLk; nuNahd; vDk; ,io tifahfTk; nrYNyhR cUkhw;wg;gLk;.

 ePiu cs;SwpQ;Rk; nghUs;fs; (Sponge) cw;gj;jp nra;tjw;Fk; nrYNyhR

gad;gLj;jg;gLk;.

 Giff;fhj xU tif ntbkUe;jhfpa nrYNyhR iej;jpNuw;W> (iej;jpNuh

nrYNyhR) cw;gj;jp nra;jy;> jpiug;glk; gpbj;jy; kw;Wk; xspg;glk; gpbj;jYf;fhfg;

gad;gLk; nrYnyhapl;Lg; gly cw;gj;jpf;fhd mbg;gilg; nghUshfTk;

nrYNyhR gad;gLk;.
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 ePupy; fiuAk; jd;ikAs;s gir tiffs; cw;gj;jp nra;tjw;Fk; nrYNyhR

gad;gLk;.

 Jzp> moFrhjdg; nghUs;fs;> kUe;J tiffs;> G+r;R tiffs; Nghd;wit

cw;gj;jp nra;tjw;Fk; khg;nghUs; gad;gLk;.

 capupay; Kiwapy; gpupe;;jopAk; gpshj;jpf;F> nghjpapL nghUs;fs;> mr;Rf;fs;

Nghd;w kPsg;gpwg;gpf;fj;jf;f nghUs;fs;> %yg;nghUs;fs; cw;gj;jp nra;tjw;F

khg;nghUs; gad;gLk;.

nuNahd; Nghd;w nraw;if ehu; tiffs; cw;gj;jp nra;tjw;Fk; fhNghitjNuw;W

gad;gLk;. cjhuzk;: nrYNyhR (Cellulose)

Fwpg;ghf nrNyhNgd; Nghd;w nky;ypa ghJfhg;Gj; jhs;fs; (Sheets) cw;gj;jp

nra;tjw;fhfTk; nrYNyhR gad;gLk;.

 fhak; Mwpa gpd;du; RakhfNt gpupj;jopAk; kpf cWjpahd nefpo;jd;ikAs;s

rj;jpu rpfpr;ir E}y; cw;gj;jp nra;tjw;Fk; nrYNyhR gad;gLk;. cjhuzk; :

ifw;wpd;

gpujhd nrhw;fs; (Key words)

 nkhNdhrf;fiul;L (xUrf;fiul;L)  - Monosaccharide

 ilrf;fiul;L (,Urf;fiul;L)  - Disaccharide

 nghyprf;fiul;L (gy;rf;fiul;L)  - Polysaccharide

 khg;nghUs; Nrhjid  - Test for starch

 vspa nty;yr; Nrhjid  - Test for identifing simple sugars

jutpUj;jp cs;sPLfs;

 nkhNdhrf;fiul;L> nghyprf;fiul;Lf;fspd; fl;likg;igf; fhl;Lk; tpsf;fg;glq;fs;.

 fhNghitjNuw;Wr; Nrhjidf;Fj; Njitahd czTg; nghUs;fSk; cgfuzq;fSk;

czTg; nghUs;fs;: FSf;NfhR> gor;rhW> ghrpg;gaW> fUthL> kh[upd;>

  kPd;> Njq;fhaj; JUty;> tw;whis> nuh/gp Nghd;w

  czTg; nghUs;fs; nrhw;g mstpy;.

cgfuzq;fSk; Nrhjidg; nghUs;fSk;: Nrhjidf; Foha;fs;> ntz;zpw

               jiuNahL> ngdbf;l; fiury;> ma

    bd; fiury;

fzpg;gPL kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 capu; %yf;$W vd;gij tiuaWj;jy;.

 nkhNdhrf;fiul;Lf;F cjhuzq;fhl;ly;.

 nghyprf;fiul;Lf;fisAk; mjpy; mlq;fpAs;s $WfisAk; Fwpg;gpLjy;.

 cztpy; mlq;fpAs;s nkhNdhrf;fiul;Lf;fs; kw;Wk; khg;nghUSf;fhfr; Nrhjid elj;Jjy;.

 fhNghitjNuw;wpd; rpwg;gpay;Gfisf; Fwpg;gpLjy;.
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Nju;r;rpkl;lk; : 13.3 mkpNdhhtkpyq;fs; kw;Wk; Gujq;fspd; fl;likg;ig Ma;e;jwpthu;.

ghlNtisfs;: 05

fw;ww;NgWfs;:   ² mkpNdhtkpy %yf;$wpy;  mlq;fpAs;s gpujhd njhopw;gL $l;lq;fis

,dq;fhz;ghu;.

² mj;jpahtrpa mkpNdhhtkpyq;fs; gj;ijAk; ngaupLthu;.

² Gujj;jpy; mlq;fpAs;s tpNrl $l;lq;fs;> gpizg;Gfs; Mfpatw;iw

,dq;fhz;ghu;.

² jug;gl;l capu; %yf;$WfSs; Guj %yf;$Wfis ,dq;fhz;ghu;.

² Gujj;jpd; Kjyhd fl;likg;G> Jizahd fl;likg;G Mfpatw;iw tptupg;ghu;.

² epd;Ijupd; fiury; %yk; mkpNdhtkpyq;fis ,dq;fhz;ghu;.

² Gujj;ij ,dq;fhz;gjw;nfd iga+Nuw;Wf; fiuriyg; gad;gLj;Jthu;.

² capu ;KiwikfspYk; czTf; ifj;njhopypYk; Gujj;jpd;

Kf;fpaj;Jtj;ijf; fye;JiuahLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

 capu;Kiwikfs; kw;Wk; mit rhu;e;j njhopw;ghLfs; njhlu;ghf mkpNdh

mkpyq;fs; kw;Wk; Gujq;fspd; Kf;fpaj;Jtk; gw;wpa Kd;dwpit tpdtpg; ghlj;ij

mZFf.

 Gujq;fspd; Mf;f myF mkpNdh mkpyq;fshFk; vd;gijAk; mt;thwhd 20

mkpNdh mkpyq;fs; cs;sd vd;gijAk; tpsf;Ff. mkpNdh mkpy %yf;$nwhd;W>

xNu fhgd; %yf;$nwhd;Wld; ,ize;j mkpNdh $l;lnkhd;wpidAk; -NH
2>

fhnghl;rpypf; $l;lnkhd;wpidAk; (-COOH) Ijurd; mZnthd;wpidAk; (H) rpwg;ghd
xU fpisr; rq;fpypahf R $l;lj;ijAk; nfhz;lJ vd tpsf;Ff.

 mkpNdh mkpyq;fspd; nghJf; $l;lq;fshf> mkpNdhf; $l;lk; (-NH
2
) fhnghl;rpy;

$l;lk; (-COOH) Mfpatw;iw ,dq;fhZkhW khztiu topg;gLj;Jf.

 mkpNdh mkpyq;fs; rpytw;wpd; mikg;ig Kd;itj;J mtw;wpd; R $l;lk; NtWgLk;

tpjj;ij vLj;Jf;fhl;Lf.

R      C       C       OH

OH

-fhgd;



NH
2

fhnghl;rpy; $l;lk;

mikNdh $l;lk;
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 ,t;thwhf R $l;lk; NtWgLtjhy; xd;Wf;nfhd;W NtWgl;l 20 mkpNdh mkpyq;fs;

fpilf;fpd;wikia tpsf;Ff.

 rfy capu;KiwikfspYk; fhzg;gLk; Gujq;fs; ,e;j 20 mkpNdh mkpyq;fspd;

xd;Wf;nfhd;W NtWgl;l ntt;NtW Nru;khdq;fs; %yk; cUthfpait vd;gij tpsf;Ff.

 mkpNdh mkpyq;fs; vdg;gLk; rpwpa %yf;$Wfs; Nru;tjhy; Njhd;wpa gy;gFjpa

capuZf;fNs Gujq;fshFk; vd tiuaWf;Ff.

 rpy Gujq;fspy; mkpNdh mkpyq;fs; my;yhj $Wfs; mjhtJ cNyhf mad;fSk;;

(cjhuzk; : Fe2+> Zn2+>  Cu2+> Mg2+) my;yJ nghJthf tpw;wkpd;fspd; ngWjpahd

rpf;fyhd Nrjd %yf;$WfSk; mlq;fpapUf;Fk; vd;gij tpsf;Ff.

 20 mkpNdh mkpyq;fSs; 9 mkpNdh mkpyq;fs; mj;jpahtrpa mkpNdh mkpyq;fs;

vdf; Fwpg;gpLtjw;fhd fhuzk; mtw;iw kdpj clypy; cw;gj;jp nra;a

KbahikahFk;. `p];upBd;> ypA+rPd;> INrhypA+rpd;> iyrPd;> nkjpNahdpd;>

/gpidy; mdpyPd;> jpupNahdpd;> jpupj;Njhghd;> tyPd;>  MfpadNt mitahFk; vd

vLj;Jf; fhl;Lf.

 ngj;ijl;Lg; gpizg;G vd;gJ ahJ vd vLj;Jf;fhl;Lf

Xu; mkpNdh mkpyj;jpd; fhnghl;rpypf; mkpyf; $l;lKk; mjid mLj;J   kw;iwa

mkpNdh mkpyj;jpd; mikd; $l;lKk; ,ize;;J ePu; %yf;$nwhd;W ePq;Ftjd;

%yk; Njhd;Wk; gpizg;G> ngj;ijl;Lg; gpizg;G vdg;gLk; vdf; $Wf.

NH
2

H

H C OG

O

H

Glycine
(Gly)

Valine
(Val)

NH
2

H

CH
3

C OHC

O

Alanine
(Ala)

| | | ||

3
| | |

3 2       

            H     H     H    O
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           H CH  NH

    

(Leu)
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3
| | ||
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| |
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            CH H O
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           H NH
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R
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 ² gy;gFjpathf;fkile;j mkpNdh mkpyq;fs; %yk; Gujk; Mf;fg;gLfpd;wikiaAk;

,t;thwhfr; Nru;e;j me;je;j mkpNdh mkpykhdJ rq;fpypapd; ,izg;Gf;fshFk;

vd;gijAk; vLj;Jf;fhl;Lf

²  mkpNdh mkpyq;fs; ngj;ijl;Lk; gpizg;Gf;fshy; ,iztjd; %yk; cUthf;fpa ghupa

%yf;$Wfs; nghypngj;ijl;Lf;fs; vdg;gLk; vdTk; mjd; mkpNdh mkpy ,izg;Gf;fspd;

vz;zpf;if 100  ,Yk; Nkw;gLk;NghJ mit Gujq;fs; vdg;gLk; vdTk; tpsf;Ff

²  ntt;NtW mkpNdh mkpyq;fs; ngj;ijl;Lg; gpizg;Gf;fs; %yk; ,ize;J cUthFk;

nghypngj;ijl;by; me;j mkpNdh mkpyq;fs; mike;Js;s xOq;F> Gujj;jpd; Kjd;ikahd

mikg;ghFk; vd;gijf; Fwpg;gpLf

²  Gujnkhd;wpy; mkpNdh mkpyq;fs; ,ize;Js;s xOq;fhdJ mg;Gujj;Jf;Fj; jdpj;J

tkhdJ vd;gij khztUf;F typAWj;Jf.

   cjhuzk;:  fpisrPd;> mydPd;> ntyPd;> InrhypArPd; Mfpa ehd;F mkpNyh mkpyq;fSk;

xd;Wlndhd;W ,iztjhy; xd;Wf;nfhd;W NtWgl;l ,ay;Gfisf; nfhz;l

nghypngj;ijl;Lf;fs; cUthFk; vd;gij tpsf;Ff.

cjhuzk;:  Val  - Gly - Leu -Ala

Leu - Gly -Ala - Val

Gly - Ala - Val  - Leu

 Gujq;fspd; Kg;gupkhz mikg;Gf;fs; cUthFk; gpujhdkhd ,uz;L Kiwfshf ,ioAU

kw;Wk; rpWNfhsTU tifg; Gujq;fs; gw;wp tpsf;Ff

 ePz;l RUspfshfNth xd;Wlndhd;W rkhe;jukhd rq;fpypfshfNth mike;j

Gujq;fs; ,ioAUg; Gujq;fs; vdg;gLk;

 ePz;l rq;fpypg; Guj %yf;$Wfs; tise;J mz;zsthf rpwpa Nfhsq;fshfg;

nghjpe;J cUthfpa Gujq;fs; rpWNfhsTUg; Gujq;fs; vdg;gLk;.

 Gujj;ij ,dq;fhz;gjw;fhf vspa Nrhjidfisr; nra;AkhW khztiu topg;gLj;Jf

 ,jw;fhd vspa nty;yq;fis ,dq;fhZk; NrhjidfSf;fhfg; gad;gLj;jpa

tif czTg;nghUs;fs;> Nrhjidf;Foha;fs; rpy Mfpatw;iwg; ngWf.

 mt;TzTg;nghUs;fspd; rpwpjsT tPjk; vLj;J jdpj;jdpNa miuj;J

Nrhjidf; Foha;fspy; ntt;Ntwhf ,l;L xt;nthU FohapYk; rpwpjsT ePu;

tPjk; Nru;f;Ff.

 czTg; nghUs; mlq;fpAs;s Nrhjidf; Foha;fspd; igAnuw;Wf; fiury;

(Nrhbaikjnuhl;irl;L + nrg;Gr; ry;Ngw;W) nrhw;g msT tPjk; ,l;L rw;Wf; FYf;Ff.

 mtjhdpg;Gf;fisg; gjpT nra;AkhW khztiu topg;gLj;Jf.

 capUyfpy; Gujq;fspd; Kf;fpaj;Jtk; gw;wp gpd;tUk; tplaq;fspd; fPo; khztUld;

fye;JiuahLf.

 mikg;Gr; rhu;e;j (,ioAU)> rpWNfhsTU kw;Wk; rpf;fyhd ,izg;G (Conjugate) vd

%d;W gpupTfshfg; Gujq;fis gpupj;Jf; fhl;lyhk; vd tpsf;Ff

mikg;Gr; rhu;e;j (,ioAU) Gujq;fs;  (Fibrous or structural)

 clYWg;Gf;fspy; mikg;ig cUthf;f cjTk;  ,it ePupy; fiuahj Gujq;fshFk;

 jhtu> tpyq;Ff; fyq;fspd; KjYUtpy; mlq;fpAs;sJ.
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 ,ioAUg; Gujkhfpa  nfhyrd;> vd;G cUthf;fj;Jf;F cjTk;. mj;NjhL

,izak;> frpapioaq;fs; Nghd;w ,izg;gpioaq;fspYk; mJ mlq;fpapUf;Fk;

Ks;se;jz;Lspfspd; clypy;  ngUkstpy; fhzg;gLk; Gujk; nfhyrd; MFk;.

kdpj clypy; mlq;fpAs;s Gujq;fSs; Vwj;jho %d;wpy; xU gq;F nfhyrd;

MFk;

 Njhy;> ,wF> nfhk;G> kapu;> efk; Nghd;wtw;wpy; nfuw;wpd; Gujk; mlq;fpAs;sJ.

nfuw;wPd; Gujj;jpy; rp];upd; vDk; mkpNdh mkpyk; mjpf mstpy; mlq;fpAs;sJ.

 rpWNfhsTUg; (Globuler) Gujq;fs;

  ePupy; fiuAk; jd;ikAs;;s ,g; Gujq;fs;> gjhu;j;jq;fisf; nfhz;L nry;yypy;

gq;fspg;Gr; nra;Ak;.

FUjpr; Rw;Nwhl;lj;jpd;NghJ <NkhFNshgpd; vDk; Gujj;jpdhy; xl;rprd;> fhgdPnuhl;irl;

(O
2
 ,CO

2
) Mfpad nfhz;L nry;yg;gLk;.

kNahFNshgpd; vDk; Gujj;jpdhNyNa jirfspy;; xl;rprd;> fhgdPnuhl;irl;L Mfpad

nfhz;L nry;yg;gLk;.

,yj;jpud; rhu;e;j nfhz;L nry;yypy; irw;Nwhf;Fnuhk; Gujk; gq;fspg;Gr; nra;Ak;.

 rpf;fyhd ,izg;Gg; Gujq;fs; (Conjugate proteins)

  Gujnkhd;W kw;WNkhu; capu; %yf;$w;Wld; Nru;tjhy; rpf;fyhd ,izg;Gg; Gujk;

cUthFk; ,e;jr; rpf;fyhd Gujq;fs; kdpj clypd; njhopw;ghLfSf;F ,d;wpaikahjd.

  Gujq;fSld; fhNghitjNuw;W Nru;tjhy;> fpisf;Nfhg; Gujk; cUthFk;

  Gujq;fSld; fU mkpyq;fs; Nru;tjhy; fUg;Gujq;fs; cUthFk;

  ,ypg;gpl;L %yf;$Wfs; Gujj;Jld; Nru;tjhy; ,ypg;Ngh Gujq;fs; cUthFk;

 ifj;njhopy;fspy; Gujq;fspd; Kf;fpaj;Jtk; Fwpj;J khztUld; fye;JiuahLf

Nrjdr; Nru;itfspy; mlq;fpAs;s Gujq;fs; ntt;NtW nraw;ghLfSf;F cs;shf;fpajd;

gpd;du; ifj;njhopy;fSf;fhd %yg;nghUs;fshfg; gad;gLj;jg;gLk; vd;gij cjhuzq;

fhl;b tpsf;Ff

cjhuzk;

 NfhJik khtpy; mlq;fpAs;s FSl;ld; vDk; Gujk; ghz; cw;gj;jpapy; gq;fspg;Gr;

nra;tNjhL NfhJik khtpdhy; nra;ag;gLk; vy;yh cw;gj;jpfspYk; ,g;Gujk;

Kf;fpaj;Jtk; ngWfpd;wJ.

Kl;ilapy; mlq;fpAs;s my;Gkpd; vDk; Gujk; fhuzkhf Gbd;> tl;byg;gk; Nghd;w

<w;Wzh tiffs; cw;gj;jp nra;tjw;Fk; Ngf;fpq; ifj;njhopypy; xl;Lq; fUtpahfTk;

g+u;j;jpf; fhuzpahfTk; gad;gLfpd;wJ.

  ghypy; mlq;fpAs;s “fNrd;” kw;Wk; “Nt” Gujk; fhuzkhf ghy; rhu;e;j cw;gj;jpfshfpa

japu;> Nahfl;> rP];> Nkhu;> I];fpwPk;> rtu; fpwPk; Nghd;w cw;gj;jpf; ifj;njhopy;fspy;;

mJ Kf;fpaj;Jk; ngWfpd;wJ.

  Nrhah mtiug; ghypdhy; cw;gj;jp nra;Ak; gy cw;gj;jpfs; kPJ mjpy; mlq;fpAs;s

Gujq;fs; gq;fspg;Gr; nra;Ak;.

  Gbd;> n[yp> nuh/gp Nghd;w <w;Wzhf;fs; jahupg;gjw;fhfg; gad;gLj;jg;gLk; nryw;wpd;

(Cd;gir) MdJ nfhyrd; vDk; tpyq;Fg; Gujk; mlq;fpAs;s tpyq;F clw; gFjpfis

capu;ntg;gepiy tiu nfhjpf;f itg;gjd; %yk; cw;gj;jp nra;ag;gLfpd;wJ. nryw;wpd;

,dJ %yf;$w;W epiw nfhyrdpd; %yf;$w;W epiwapd; Vwj;jho  MFk;. nfhyrdpy;;
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xd;Wlndhd;W ,ize;j RUisr; rq;fpypfs; 3 fhzg;gLk;. nryw;wdpy; xU rq;fpyp

khj;jpuNk cz;L. ,e;j RUisr;;; rq;fpypahdJ ePUld; Ijurd; gpizg;Gf;fis

cUthf;Ffpd;wikahy; nry; Nghd;w mikg;Gj; Njhd;Wfpd;wJ.

 ,it jtpu ifj;njhopy;; Jiwapy; tpNrl ,ay;Gfisf; nfhz;l Gujkhfpa nehjpa

tiffSk; gutyhfg; gad;gLj;jg;gLfpd;wd. (nehjpaq;fspd; ifj;njhopw; gad;ghL

gw;wpj; Nju;r;rp kl;lk; 13.4 ,y; tpupthfj; jug;gl;Ls;sJ.)

gpujhd nrhw;fs; (Key Words)(

gy;gFjpahf;fk; -  Polymerization

ngj;ijl;Lg; gpizg;Gf;fs; -  Peptide bonds

nghypg;ngj;ijl;Lf;fs; -  Polypeptides

jutpUj;jp cs;sPLfs;

 Gujk; mlq;fpAs;s rpy czTg;nghUs;fs;

 Nrhjidf;Foha;fs;> ePu;> igA+nuw;Wf; fiury;

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

 Gujk; vd;gij tiuaWj;J mjpy; mlq;fpAs;s $Wfis tptupj;jy;

 mkpNdh mkpynkhd;wpy; mlq;fpAs;s tpNrl $l;lq;fisg; ngaupLjy;

 Gujnkhd;wpd; Kjd;ikahd mikg;ig tpsf;Fjy;

 Gujq;fspd; mikg;G tbtq;fis tptupj;jy;.
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Nju;r;rp kl;lk;  # 13'4 nehjpaq;fs;> tpw;wkpd;fs; Mfpatw;wpd; Kf;fpaj;Jtj;ijj;

Njbaha;thu;

ghlNtisfs; # 05

fw;ww;;NgWfs; #   ² nehjpaq;fis tpNrl ,ay;Gs;s Gujq;fs; vd tiuaWg;ghu;.

 ² nehjpaq;fspd; Cf;fpapay;ig tiuG%yk; fye;JiuahLthu;.

 ² nehjpaq;fspd; Mjhug;gilr; rpwg;gpay;ig capu;g;ghd gpuNjrk; %yk; tptupg;ghu;.

 ² nehjpaq;fspd; njhopw;ghL kPJ nry;thf;Fr; nrYj;Jk; mbg;gilf;

fhuzpfshd ntg;gepiy> pH ngWkhdk;> cg;Gr; nrwpT> Mjhug;gilr;

nrwpT Mfpatw;iw tptupg;ghu;.

 ² ifj;njhopy;fspy; gad;gLk; nehjpaq;fisg; ngaupLthu;.

 ² nehjpag; gad;ghl;bd; mD$yq;fis tptupg;ghu;.

 ² tpw;wkpd;fs; vd;gij tiuaWg;ghu;.

 ² ePupy; fiuAk; tpw;wkpd;fisAk; nfhOg;gpy; fiuAk; tpw;wkpd;fisAk;

cjhuzq;fs; %yk; Ntwhf;fpf; fhl;Lthu;.

 ² ntt;NtW tpw;wkpd;fs; mlq;fpAs;s czTfisg; ngaupLthu;.

 ² tpw;wkpd; FiwghL fhuzkhfj; Njhd;Wk; Fiwghl;L mwpFwpfisg;

gl;baw;;gLj;Jthu;.

 ² capu;Kiwfspy; tpw;wkpd;fspd; Kf;fpaj;Jtj;ijf; fye;JiuahLthu;.

ghlj;ijj; jpl;lkpLtjw;fhd mwpTWj;jy;fs;

² Cf;fpfspd; ,ay;GfisAk; Cf;fpfspd; mtrpaj;ijAk; tpsf;fpg; ghlj;ij mZFf.

² Cf;fy; epfOk; Gs;spiaf; fl;Lg;gLj;Jtjd; %yk; capupfspd; clypy; ,urhadj;

jhf;fq;fs; fl;Lg;gLj;jg;gLfpd;wikia tpsf;Ff. mq;fpfspd; clypy;  Cf;fy;fis

epfo;j;Jk; ngUk;ghyhd fUtp nehjpaq;fs; MFk; vdf; $Wf

² nehjpaq;fs; Vida Cf;fpfis tpl NtWgl;lit vd;gijAk; tpidj;jpwd;

kpf;fit vd;gijAk; tpsf;Ff

² nehjpaq;fs; vdg;gLtd mtw;Wf;Nf cupj;jhd Kg;gupkhz mikg;igf; nfhz;l

rpwpa Nfhs tbtg; Gujq;fshFk;. mkpNdh mkpyq;fs; xd;Wlndhd;W Nru;e;j

gpd;du; nghypngj;ijl;Lr; rq;fpypfs; ntt;NtW tpjkhf ntspapy; guk;gp miktjd;

%yNk ,g;Gujq;fs; cUthfpAs;sd vd typAWj;Jf.

² nehjpaq;fSld; ,uhradj; jhf;fq;fspy; <LgLk; %yf;$Wfs;> Mjhug;gil

vdg;gLk;. Fwpj;j Mjhug;gilAld; khj;jpuk; jhf;fKWjy;> fopTfisNah

gf;ftpisTfisNah Njhw;Wtpf;fhik Mfpad nehjpaq;fspd; rpwg;gpay;GfshFk;

vd;gijAk; ,J nehjpaq;fspd; jdpr;rpwg;ghd jd;ik vdg;gLk; vd;gjidAk;

tpsf;Ff. clypDs; Njitahd msTf;F tpisTfis cw;gj;jp nra;j gpd;du;

nehjpaj;njhopw;ghL epd;W tpLtNjhL kPz;Lk; Njitg;gLk;NghJ njhopw;gLk;

vd;gjidAk; tpsf;Ff.

² nehjpaq;fs; Mjhug;gilAld; ,izAk; gpuNjrk; capu;ghd gpuNjrk; vdg;gLk;.

mJ ntspapy; xU FopNghd;W ngj;ijl;Lr; rq;fpypfshy; #og;gl;L

mike;Js;sikia tpsf;Ff. ,e;j capu;g;ghd gpuNjrj;jpy; cs;s mkpNdh

mkpy tifAk; msTk; me;je;j nehjpaj;Jf;F Vw;g NtWgLk; vd;gij tpsf;Ff.
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² rpy nehjpaq;fspd; njhopw;ghl;Lf;fhfr; rpy Nrjdr; Nru;itfSk; (Coenzym)

cNyhfq;fs; kw;Wk; mad; Nru;itfSk;  (Prothetic group -  $l;Lf; $l;lk;)

Njit vd;gijf; Fwpg;gpLf

² fyq;fspy; epfOk; rfy fUkq;fSk; 50C - 40 0C  ntg;gepiy tPr;rpy; nehjpaq;fshy;

Cf;fg;gLk; vd;gijAk; Nrhjidg; nghUs;fNsh cau; mKf;fNkh

Njitg;gLtjpy;iy vd;gjidAk; nehjpaq;fspd; fhuzkhf epfOfpd;wikahNyNa

,t;thwhd epge;jidfs; Njitg;gLtjpy;iy vd;gjidAk; tpsf;Ff.

² ,urhadj; jhf;fk; epfOtjw;Fj; Njitahd Vtw; rf;jpiaf; Fiwg;gjd; %yNk

nehjpaj; njhopw;ghL epfOfpd;wikia tiugpd; JizAld; tpsf;Ff.

² nehjpaq;fspd; njopw;ghLkPJ> ntg;gepiy> nehjpaq;fs;> Mjhug;gilr; nrwpT>

Clfj;jpd; pH ngWkhdk;> cg;Gr; nrwpT Mfpad nry;thf;Fr; nrYj;Jk; vd;gJ

gw;wp khztUld; fye;JiuahLf.

² ifj;njhopy;fspd; NghJ nehjpag; gad;ghL gw;wp khztUld; fye;JiuahLf.

² rpy ifj;njhopw; nrad;Kiwfis Fiwe;j ntg;gepiyapYk; mKfj;jpYk;

epfo;tjw;F nehjpaq;fs; JizahtNjhL mjd; tpisthf mt;thwhd

nrad;Kiwfis epfo;j;Jtjw;Fj; Njitahd rf;jpapd; msTk; tpiy cau;thd

cgfuzq;fisg; gad;gLj;Jk; NjitAk; Fiwf;fg;gLk;.

²  ntt;NtW nehjpa tiffs;

² nghyprf;fiul;Lf;fis cilg;git - mikNyR;

² Gujq;fis cilg;git - Guj;jpNaR

² epa+f;fpspf;; mkpyk; njhFg;git - nghypkNuR

² nty;y kw;Wk; Guj nghRnghupNyw;wk; - ifNdR

    ² nehjpaq;fspd; gpd;tUk; gad;fs; njhlu;ghf khztUf;F mwpt+l;lk; nra;f

1' Guj;jpNaR (Protease) - Foe;ij czT cw;gj;jpapd;NghJ Gujq;fspd; Kd;

rkpghl;Lf;fhfg; gad;gLj;jg;gLk;

2' ,iyg;NgR (Lipase) -fiwg;nghl;Lfspy; mlq;fpAs;s gjhu;j;jq;fis rpwpa gFjpfshf

cilg;gjw;fhf capupaw;; Jg;guthf;fpfspy; (detergents) Guj;jpNaRld; Nru;j;Jg;

gad;gLj;jg;gLk;.

3' nrYNyhR (Cellulose) Jzpkzpfis nkd;ikahf;fg; gad;gLk; (Softening of
fabrics)

m%;sl% shd lKavdxlh
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4' fhNghitjNuR (Carbohydrase)- rhu;gstpy; kypthd xU nghUshfpa

khg;nghUis (Starch) tpiyAau;thd nty;yj; jPk;ghf (Sugar Syrup)

khw;Wtjw;fhfg; gad;gLk; (cjhuzk;: tpisahl;L tPuUf;fhd ghdj;jpd;

xU $whf;fg; gad;gLjy;;)

5'  INrhnkNuR (Isomerase) -  FSf;NfhRg; ghzpiag; Guw;NwhRg; ghzpahf

khw;Wtjw;Fg; gad;gLk;. rhu;gstpy; FSf;Nfhir tpl Rf;FNuhR ,dpg;Gr;Rit

$bajhFk;. vdNt> clypd; nfhOj;j epiyiaf; Fiwg;gjw;fhd czTfspy;

(Slimming foods) rpW msTfspy; Nru;g;gjw;F ,jidg; gad;gLj;jyhk;.

6' ngj;jpNdR (Pectinase) Foe;ijfSf;fhd czTfspy; gotiffs;

fha;fwpfisg; gFjpastpy; rkpghliar; nra;tjw;fhfg; gad;gLk;.

² ifj;njhopy;fspy; nehjpaq;fisg; gad;gLj;Jtjhy; gpd;tUk; mD$yq;fs;

fpilf;fpd;wikia typAWj;jpf; Fwpg;gpLf.

² nehjpaq;fspd; njhopw;ghL rhu;ghf mit jdpr; rpwg;Gj; jd;ikiaf; nfhz;ld

vdNt> Njitaw;w gf;ftpisTfs; Njhd;Wtjpy;iy.

² nehjpaq;fs; capupay; uPjpapy; cilf;fg;gLk;. vdNt> #oy; khrilT

,opthf;fg;gLk;

² nehjpaq;fs; nghJthd epge;jidfspy; mjhtJ Fiwe;j ntg;gepiyapYk;

eLepiyahd pH ngWkhdq;fspYk; nghJthd tspkz;ly mKf;fj;jpYk;

njhopw;gLk;. vdNt> rf;jp kPjkhFk;.

² jhf;fq;fSf;fhf nehjpaq;fis kPz;Lk; kPz;Lk; gad;gLj;jyhk;. vdNt

rhu;gstpy;> nehjpaq;fisf; rpW mstpy; ,;l;L ngUksT cw;gj;jpfisr;

nra;ayhk;.

² tpw;wkpd;

² capu;j; njhopw;ghLfSf;fhfTk; cly; tsu;r;rpf;Fk; Neha;fspypUe;J ghJfhg;Gg;

ngWtjw;F tpw;wkpd;fs; mtrpak; vd;gij tpsf;fpg; glj;ij mZFf

² rfy tpw;wkpd; tiffSk; Nrjdr; Nru;itfshFk; vd;gijAk; mit

czTg;nghUs;fspy; mlq;fpAs;sd vd;gijAk; tptupf;Ff

² tpw;wkpd;fis clypDs; cw;gj;jp nra;a KbahJ vd;gjidAk; mtw;iwf;

fl;lhakhf czTld; cl;nfhs;sy; Ntz;Lk; vd;gijAk; typAWj;Jf.

ngUk;ghyhd tpw;wkpd;fs; nehjpaq;fspd; njhopw;ghl;Lf;Fj; Njitahdit

vd;w tifapy; mtw;wpdJ mikg;gpd; xU $whfNth gq;fPl;Lg; gpizg;Gf;fs;

%yk; ,izahj $l;Lf; $l;lkhfNth ( Co enzyme or prosthetic group) nraw;gLk;.

vdNt> tpw;wkpd; $W ,y;yhj NghJ nehjpaj;jpd; njhopw;ghL  gFjpahfNth

my;yJ Kw;whfr; nraypof;Fk;

² tpw;wkpd;fis ePupy; fiutd vdTk; nfhOg;gpy; fiutd vdTk; ,uz;L

gFjpfshfg; gpupf;fyhk;.

² ePupy; fiuAk; tpw;wkpd;fs; : tpw;wkpd; B rpf;fy;> tpw;wkpd; C

² nfhOg;gpy; fiuAk; tpw;wkpd;fs; : A , D, E, K

² clYf;Fj; Njitahd tpw;wkpd;fs; fpilf;fhjNghJ Vw;glj;jf;f Neha;

epiyikfs;> NfhshWfis tpsf;Ff.
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capUyfpy; tpw;wkpd;fspd; Kf;fpaj;Jtk; njhlu;ghfg; gpd;tUk; tplaq;fis

ntspf;nfhzUk; tifapy; khztUld; fye;JiuahLf.

tpw;wkpd; gad;fs;

tpw;wkpd;  A  nghJthd Nkyzpg;gilfspd; mikg;igAk; tsu;r;rpiaAk;

fl;Lg;gLj;Jjy;

 nuhnlhg;rpd; (Rodopsin) vdg;gLk; ghu;it epwg;nghUis

Mf;Ftjw;Fj; Njitahd nuw;wpdy; ( retinal) cw;gj;jpf;F

mtrpakhjy;

tpw;wkpd;  D  fy;rpak; mfj;JwpQ;riyf; fl;Lg;gLj;Jk;

 nghRguR mfj;JwpQ;rYf;F cjTk;

 gw;fs;> vd;Gfis cUthf;Ftjw;Fj; Njit

tpw;wkpd;  K  <uypy; GNuhj;Jnuhk;gpd; njhFg;Gf;F mtrpakhdJ. vdNt>

FUjp ciwjypy; gq;fspg;Gr; nra;Ak;

tpw;wkpd;  B
1

 Rthrj;jpd;NghJ

(jakpd;)  fpnug;gpd; tl;lj;jpYk; fhNghl;rpypwf;fj;jpd; NghJk; Jiz

nehjpakhfg; (Coenzyme)gq;fspg;Gr; nra;Ak;

tpw;wkpd; B
2

 ,yj;jpud; nfhz;L nry;yypd;NghJ gad;gLk;

(iuNghtpNdhtpd;) gpNsNth Gujq;fspd; Gujf; $l;lj;jpd; xU gFjpia

mikj;jy;

tpw;wkpd;  B
6

 mkpNdh mkpy kw;Wk; nfhOg;gkpy mDNrgj;jpd;NghJ Jiz

Mjhug;gil nehjpakhf (gpupnlhf;rpd;) khw;wg;gLk;.

tpw;wkpd; B- 12  nrq;FUjpj; Jzpf;iffis cUthf;Fjy;

 fUg;Gujj; njhFg;G

tpw;wkpd;  C  nfhyrd; ehu;j; njhFg;Gf;F mtrpakhdJ

 Njhypd; MNuhf;fpaj;Jf;F mtrpakhdJ

gpujhd nrhw;fs; (Key Words)(

² capu;r; nrad;Kiwfs; - Biological processes

² nehjpak; - Enzyme

² Cf;fp - Catalyst

² capupaKiwj; njhFg;G - Bio synthesis

fzpg;gPL> kjpg;gPl;Lf;fhd mwpTWj;jy;fs;

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

² nehjpaq;fs; kw;Wk; tpw;wkpd;fspd; Kf;fpaj;Jtk;

² nehjpak; vd;gjid tiutpyf;fzg;gLj;Jjy;

² nehjpaq;fspd; ,ay;Gfs;> Fwpg;ghf Cf;fpahfj; njhopw;gly; gw;wpa tpsf;fk;

² nehjpaq;fspd; njhopw;ghL kPJ nry;thf;Fr; nrYj;Jk; fhuzpfisg; gl;baw;gLj;jy;

² tpw;wkpd;fisAk; mit mlq;fpAs;s czTfisAk; ngaupLjy;

² capu;Kiwikfs; njhlu;ghf tpw;wkpd;fspd; Kf;fpaj;Jtk;
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ju;r;rpkl;lk; : 13.5 ,ypg;gpl;Lf;fspd;; fl;likg;ig Ma;e;jwpthu;.

ghlNtisfs;: 04

fw;ww;NgWfs;:       ²  ,ypg;gpl;il mwpKfQ; nra;thu;.

   ² ,ypg;gpl;by; mlq;fpAs;s Mf;ff;$W %yfq;fisg; ngaupLthu;.

² ,ypg;gpl ;Lfspy; mlq;fpAs;s gpujhd $l;lq;fs; kw;Wk;

gpizg;Gf;fisg; ngaupLthu;.

² ,ypg;gpl;L %yf;$W cUthfpAs;s tpjj;ij tptupg;ghu;.

² jug;gl;l capu;%yf;$WfSs; ,ypg;gpl;L %yf;$Wfis ,dq;fhz;ghu;.

² ,ypg;gpl;Lf;fs; %yk; capupfspd; clypy; epfo;j;jg;gLk; njhopy;
fisf; Fwpg;gpLthu;.

² vspa Nrhjidfs; %yk; ,ypg;gpl;il  ,dq;fhz;ghu;..

ghlj;ijj; jpl;lkpLtjw;Fupa mwpTWj;jy;fs;

² gpujhdkhd xU Nghrizf; $whf> ,ypg;gpl;L mlq;fpAs;s czTg; nghUs;fs;

njhlu;ghf khztupd; Kd;dwpit tpdtpg; ghlj;ij mZFf.

² FNshNuhNghk;> fhgdhw; FNshiul;L Nghd;w Kidtw;w Nrjdf; fiug;ghd;fspy;

fiuAk; jd;ikiaf; nfhz;l> capu;g; gjhu;j;jq;fshf ,ypg;gpl;il tiuaWf;Ff.

² cztpy; mlq;fpAs;s vz;nza; nfhOg;G Mfpatw;wpYk; capu; ,ioaq;fspYk;

rpy XNkhd;fspYk; ,ypg;gpl;L mlq;fpAs;sikia khztu;f;F tpsf;Ff.

² ,ypg;gpl;Lf;fspd; gpujhd tbtq;fs; vz;nzAk; nfhOg;Gk; MFk; vd;gij

typAWj;jpf; Fwpg;gpLf

² vz;nza;> nfhOg;G Mfpatw;Wf;F ,ilapyhd NtWghl;il tptupf;Ff

² miw ntg;gepiyapy; jpz;k epiyapy; fhzg;gLk; ,ypg;gpl;L nfhOg;G vdTk;

jput epiyapy; fhzg;gLk; ,ypg;gpl;L vz;nza; vdTk; mwpKfQ; nra;f

² vz;nza;> nfhOg;G Mfpatw;wpd; nghJ mikg;Gr; #j;jpuq;fis Kd;itf;Ff.

² fhNghitjNuw;Wf;fs; kw;Wk; Gujq;fSf;F xg;ghd gy;gFjpa mikg;Gf;fs;

,ypg;gpl;L %yf;$Wfspy; fhzg;gLtjpy;iy vd;gij tpsf;Ff.

² %d;W -OH $l;lq;fisf;; nfhz;l fpsprNuhy; vdg;gLk; mw;fNfhYld; nghJthf

12> 14> 16> 18> 20> 22 my;yJ 24 fhgd; mZf;fs; mlq;fpAs;s ePz;l rq;fpypf;

fhnghl;rpypf;F mkpy %yf;$Wfs; %d;W tPjk; ,iztjhNyNa ,ypg;gpl;L

cUthfpAs;sJ.

² ePupy; fiuAk; jd;ikaw;w ,it nghJtpy; jpiu fpsprNuhy; (% fpsprNuhy;)>

my;yJ jpiu fpspriul;L (%f;fpspriul;L) vdg;gLk;.

² vz;nza;> nfhOg;G Mfpatw;wpd; Mf;ff; $Wfshfpa %yf;$WfisAk;

%yfq;fisAk; ,dq;fhzj;jf;fthwhd mikg;Gr; #j;jpuq;fis Kd;itf;Ff.
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          fpsprNuhy; nfhOg;gkpyk;   jpiu fpsprNuhy; mjhtJ jpiu fpspriul;L

² ,ypg;gpl;Lf;fspd; cUthf;fj;jpy; gq;fspg;Gr; nra;Ak; ePz;l rq;fpypf; nfhOg;gkpyq;fs;

rpytw;wpd; #j;jpuq;fis khztu;fSf;F toq;Ff.

^1& Nyhupf;fkpyk; - CH
3 
(CH

2
)

10 
COOH

^2& kpupj;jpf;fkpyk; - CH
3 
(CH

2
)

12
COOH

^3& ghkpw;wpf;fkpyk; - CH
3 
(CH

2
)

14 
COOH

^4& ypNdhnyapf;fkpyk; - C
18 

H
32

O
2

^5& ypNdhnydpf;fkpyk; -- C
18 

H
30

O
2

² ,f;nfhOg;gkpyq;fs; gpd;tUkhW tifg;gLj;jg;gLk; vd;gij khztu;fSf;F

tpsf;Ff

² epuk;gpa nfhOg;gkpyq;fs;

² epuk;ghf; nfhOg;gkpyq;fs;

² Nyhupf;fkpyk;> kpupj;jpf;fkpyk;> ghkpw;wpf;fkpyk; Mfpatw;wpy; fhgd; - fhgd;

xw;iwg; gpizg;Gf;fs; khj;jpuNk cz;L. vdNt> mit epuk;gpa nfhOg;g

kpyq;fs; vdg;gLk;.

² ypNdhnyapf;F> ypNdhypdpf;Ff; nfhOg;gkpyq;fspy; fhgd; - fhgd; ,ul;ilg;

gpizg;Gf;fSk; mlq;fpAs;sikahy; mit epuk;ghf; nfhOg;gkpyq;fs; vdg;gLk;

vd;gjid tptupf;Ff. epuk;gpa nfhOg;gkpyq;fshyhd jpiu fpspriul;LfNs

tpyq;Ff; nfhOg;gpy; mlq;fpAs;sd. ,it jpz;k epiyapy; fhzg;gLk; vd;gijf;

fye;Jiuahb  tpsf;Ff.

² mq;fpfspd; clypy; nfhOg;gkpyq;fshy; Mw;wg;gLk; njhopy;fis tpsf;Ff.

² rf;jpiar; Nrkpj;J itj;jy;

² fhtypg;gilahfr; nraw;gl;L cliyf; FspupypUe;J ghJfhj;jy;

² clypy; cWg;Gf;fisr; #o mike;J mtw;iwg; ghJfhj;jy;

² nfhOg;gpdhy; cUthfpa nkd;rt;Tfs;> fyq;fspDs; ntt;NtW gjhu;j;jq;fs;

GFtijj; jPu;khdpf;Fk; my;yJ fl;Lg;gLj;Jk; vd;gij vLj;Jf;fhl;Lf.

² jpiu fpspriul; mikg;gpy;> xU nfhOg;gkpy %yf;$w;Wf;Fg; gjpyhfg; nghRNgw;Wf;

$l;lnkhd;W ,ize;j rpwg;ghd ,ypg;gpl;L %yf;$Wfs; fhzg;gLfpd;wd vdTk;

mit nghRNgh ,ypg;gpl;L vdg;gLk; vdTk; tpsf;Ff



115

 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

² nghRNgh ,ypg;gpl;Lf;fs; ,ize;J cUthFk; nkd;rt;Tfs; fyq;fspy; gjhu;j;jg;

gupkhw;wk; njhlu;ghf Kf;fpakhd xU gzpia Mw;Wfpd;wikia typAWj;Jf.

² nfhOg;ig ,dq;fhz;gjw;Fupa vspa Nrhjidfs; elj;Jf.

² nfhOg;ig ,dq;fhz;gjw;fhd vspa Nrhjidfs;

Kiw 1

² czTg;nghUs;fisAk; Rj;jkhd cyu;e;j ntz;zpwf;

fljhrpnahd;iwAk; vLf;f

² czTg;nghUspd; xU Jz;il vLj;J ntz;zpwf; fljhrpapy; ed;F Nja;f;Ff

² fljhrpia xsptUk; jpirapw;F vjpNu jpUg;gpg; gpbj;J mtjhdpf;Ff

² mtjhdpg;Gf;fisg; gjpTnra;f

² fljhrp kPJ czTg; nghUs; Nja;f;fg;gl;l ,lk; xsp frpAk; jd;ikiaf;

fhl;Lkhapd; me;j cztpy; nfhOg;G mlq;fpAs;snjd KbTnra;ayhk;.

Kiw II

² Nrhjidf; Fohnahd;wpDs; rpwpjsT ePu; ,l;L mjDs; nrhw;g msT

Nja;fhnaz;nza; Nru;f;Ff

² mjDld; #lhd; III Nrhjidg; nghUs; rpy Jspfs; Nru;j;J ed;F FYf;fp

Xa;thf tpl;L itf;Ff.

² mtjhdpg;Gf;fisg; gjpT nra;f

vz;nza;g; gil fUQ; rptg;G epwkhf khWk;. ePupy; njhq;fy; epiyapy; cs;s

vz;nza;r; rpWNfhsq;fSk; rptg;G epwkhf khwpapUg;gijf; fhzyhk;.

#lhd; III vd;gJ nfhOg;gpy; fiuAk; xU fhl;bahjyhy; ahNjDk; cztpy;

nfhOg;G mlq;fpAs;sJ vdr; Nrhjpg;gjw;fhf #lhd; III Nrjidg; nghUisg;

gad;gLj;jyhk;.

² capUyfpy; ,ypg;gpl;Lf;fspd; Kf;fpaj;Jtk; gw;wpg; gpd;tUk; tplaq;fs;

ntspf;nfhzUk; tifapy; fye;JiuahLf.

² nfhOg;Gk; vz;nzAk;

² jhtu kw;Wk; tpyq;F cly;fspy; rf;jpiar; Nrkpf;Fk; %yf;$WfshFk;.

² nkOF

² jhtu  Gwj;Njhypy; ePiu CLGftplhj glyk; / gil

² tpyq;F cly;fspy; Njhy;> kapu;> (cNuhkk;) > ,wF Nghd;wtw;wpy;

  mlq;fpAs;s ePiu CLGftplhj gil

² ngRNgh ,ypg;gpl;L

²  fy nkd;rt;tpd; Mf;f myF

²  ];nuNuhapl;L (Steroids)

gpj;j mkpyk; : cjhuzk; Nfhypf; mkpyk; (Cholic Acid)

,ypg;gpl;Lr; rkpghl;bd;NghJ ,ypg;gpl;ilf; fiuf;fj;jf;f <j;jpurd;> Gnuhnrj;Njhd;;

njRj;njhj;jpNuhd; Mfpa ,ypq;f XNkhd;fs; kdpjdpd; Jizg;ghy;

,ay;GfSf;Ff; fhuzkhFk;
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 njhopDl;gtpaYf;fhd tpQ;Qhdk;

 Mrpupau; topfhl;b juk; 12

 my;njRj;jNuhd;> Nfhl;bf;Nfhj;jpNuhd; Nfhl;bNrhd; Mfpa rpWePuf

Nkw;gl;il rpWePuf  XNkhd;fs; mf xU rPu;j;jpldpiyiag; NgZjy;

 ju;gpd;fs; (Terpenes)

nke;Njhy;> fu;g;g+uk; - jhtuq;fspd; eWkzg; gjhu;j;jq;fs;;

fpguypd; - jhtu tsu;r;rpg; gjhu;j;jk;

igw;Nwh – FNshnuhgpy;> tpw;wkpd; A, E, K (Vit, A,E,K ) Mfpatw;wpd; $Wfs;.

fuw;wpNdhapl;L(fuw;wPd;Nghyp) – xspj;njhFg;G epwg;nghUs;

  cynfq;Fk; vz;nzAk; nfhOg;Gk; czthfTk; njhopDl;g cs;sPLfshfTk;

gad;gLj;jg;gLfpd;wd. gl;lu;> k[upd;> rikay; vz;nza;fs;> tpyq;FzTfs;>

nfhOg;gkpyq;fs;> rtu;f;fhuk;> capu; Bry;> epwg;g+r;Rfs;> krfpL nghUs;fs;

Nghd;wit vz;nza;Ak; nfhOg;Gk; gad;gLj;jg;gLk; rpy cw;gj;jpfshFk;.

gpujhd nrhw;fs; (Key Words)

 vz;nza; -  Oil

 nfhOg;G -  Fat

 epuk;gpa nfhOg;gkpyk; -  Saturated Fatty Acid

 epuk;ghf; nfhOg;gkpyk; -  Unsaturated Fatty Acid

 ,ypg;gpl;L -  Lipid

jutpUj;jp cs;sPLfs;

,ypg;gpl;Lfspy; mlq;fpAs;s gpujhd $Wfshd %yfq;fisAk; mlq;fpAs;s gpujhd

$l;lq;fisAk; gpizg;Gf;fisAk; ,dq;fhzy;

 ,;ypg;gpl;Lr; Nrhjidf;Fj; Njitahd cgfuzq;fSk; nghUs;fSk;

fzpg;gPL kjpg;g Pl ;Lf;fhd mwpTWj;jy;fs;:

  gpd;tUk; tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jf

,ypg;gpl;Lf;fspy; mlq;fpAs;s gpujhd $Wfshd %yq;fs; kw;Wk; mlq;fpAs;s

 gpujhd $l;lq;fs; kw;Wk; gpizg;Gf;fisf; fhl;Lk;

 ,ypg;gpl;L %yf;$nwhd;W cUthfpAs;s tpjk;

 jug;gl;l capu; %yf;$WfSs; ,ypg;gpl;L %yf;$Wfis ,dq;fhzy;

 vspa Nrhjidfs; %yk; ,ypg;gpl;il ,dq;fhzy;

 ,ypg;gpl;Lf;fshy; Mw;wg;gLk; njhopy;fisg; gl;baw;gL;j;jy;.


