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gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;gjhu;j;jq;fspd; ,ay;GfSk;

gad;ghLk;gad;ghLk;gad;ghLk;gad;ghLk;gad;ghLk;

  ,g;ghl myiff; fw;gjd; %yk; cq;fshy;  ,g;ghl myiff; fw;gjd; %yk; cq;fshy;  ,g;ghl myiff; fw;gjd; %yk; cq;fshy;  ,g;ghl myiff; fw;gjd; %yk; cq;fshy;  ,g;ghl myiff; fw;gjd; %yk; cq;fshy;

• rlg;nghUspd; fl;likg;igg;gw;wp tpsq;fpf;nfhs;sTk;

• %yfq;fspd; ,ay;GfisAk; mtw;wpd; gad;ghl;ilAk; mwpe;J

nfhs;sTk;

• gjhu;j;jq;fspd; mlu;j;jp NtWghl;il ehshe;j tho;tpy;

gad;gLj;jTk;

• jpz;kk;> jputk;> thA Mfpatw;wpd; tpupit md;whl tho;tpy;

tpidj;jpwDld; gad;gLj;jTk;

• Nru;itfspd; ,ay;GfSf;F Vw;g mit gad;gLk; re;ju;g;gq;

fisf; fz;lwpaTk;

• tPl;by; gad;gLj;jf;$ba ,urhadg; nghUs;fis mwpe;J

nfhs;sTk;

• kpd;rhjdq;fspd; njhluhd> rkhe;jukhd ,izg;Gfis kdpjj;

NjitfSf;Fg; gad;gLj;jTk;

• ehshe;j tho;f;ifapy;  fhe;jq;fisg; gad;gLj;jTk;

Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.
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2.1 rlg;nghUs;fspd; ,ay;Gfs;2.1 rlg;nghUs;fspd; ,ay;Gfs;2.1 rlg;nghUs;fspd; ,ay;Gfs;2.1 rlg;nghUs;fspd; ,ay;Gfs;2.1 rlg;nghUs;fspd; ,ay;Gfs;

vkJ #oypy; cs;stw;iwg; gy;NtW epajpfspd;fPo; tifg;gLj;JtJ

gw;wp ePq;fs; juk; 6 ,Yk; juk; 7 ,Yk; fw;Ws;sPu;fs;. mj;jifa rpy

epajpfSk; mtw;Wf;Fupa rpy cjhuzq;fSk; fPNo jug;gl;Ls;sd.

• capUs;sit (c-k;; : eha;> njd;id> vWk;G)

capuw;wit (c-k;; : Nkir> Ngid> nrg;Gf;fk;gp)

• ,aw;ifahdit (c-k; : ePu;> tsp> jhtuk;> tpyq;F)

nraw;ifahdit (c-k;; : nghypj;jPd; ciw> gpshj;jpf;Ff;

nfhs;fyk;> fz;zhbg; Nghj;jy;)

• jpz;kk; (c-k;; : ghiw> fjpiu> Nkir)

jputk; (c-k;: ePu;> kz;nzz;nza;> Njq;fhnaz;nza;)

thA (c-k;; : xl;rprd;> fhgdPnuhl;irl;L> ePuhtp)

• rlg;nghUs;fs; (c-k;; : jPg;ngl;b> ePu;> tsp)

rlg;nghUs; my;yhjit (c-k;; : xsp> xyp> ntg;gk;> kpd;)

NkNy ,Wjpahff; jug;gl;l tifg;gLj;jypy; Fwpg;gplg;gl;Ls;s

rlg;nghUs;fs; vd;gjhy; vd;d fUJfpwPu;fs;? nraw;ghL 2.1 ,y; <LgLtjd;

%yk; rlg;nghUs;fisg; gw;wpa fUj;ij ePq;fs; vLj;Jiuf;fyhk;.

 nraw;ghL - 2.1nraw;ghL - 2.1nraw;ghL - 2.1nraw;ghL - 2.1nraw;ghL - 2.1

• tsp epug;gg;gl;l ge;J> fUq;fw;Wz;L> ePu; epuk;gpa fz;zhbf; Ftis>

Kk;ikf;Nfhy; juhR Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• Mrpupaupd; JizAld; Kk;ikf;Nfhy; juhirg; gad;gLj;jpg; ge;J>

fUq;fw;Wz;L> fz;zhbf; Ftisapy; cs;s ePu; Mfpatw;wpd;

jpzpTfis mse;J Fwpj;Jf;nfhs;Sq;fs;.

• fz;zhbf; FtisapYs;s ePiu mfw;wpf; fz;zhbf; Ftisapd;

jpzpit mse;Jnfhs;Sq;fs;.

• tsp epug;gg;gl;l ge;jpypUe;J tspia mfw;wpg; ge;jpd; jpzpit mse;J

Fwpj;Jf;nfhs;Sq;fs;.

tsp epug;gg;gl;l ge;J> tspaw;w ge;J> fUq;fw; Jz;L> ePu; epuk;gpa

fz;zhbf; Ftis> ntw;Wf; fz;zhbf;Ftis Mfpad jpzpitf;

nfhz;Ls;sd vd;gij Nkw;Fwpj;j nraw;ghl;bypUe;J vspjhf tpsq;fpf;

nfhs;syhk;.

ntw;Wf; fz;zhbf; Ftisia tpl ePu; epuk;gpa fz;zhbf;

Ftisapd; jpzpT mjpfkhFk;. ,jpypUe;J ePUf;Fj; jpzpT cz;L

vdj; jPu;khdpf;f KbAk;. tsp epug;gg;gl;l ge;jpd; jpzpthdJ tsp

mfw;wg;gl;l ge;jpd; jpzptpYk; ghu;f;ff; $baJ vd;gijAk; ePq;fs;

mtjhdpj;jpUg;gPu;fs;. ,jpypUe;J tsp jpzpitf; nfhz;lJ vd;gij

KbT nra;ayhk;.
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rlg;nghUs;fSf;Fj; jpzpT cz;L.rlg;nghUs;fSf;Fj; jpzpT cz;L.rlg;nghUs;fSf;Fj; jpzpT cz;L.rlg;nghUs;fSf;Fj; jpzpT cz;L.rlg;nghUs;fSf;Fj; jpzpT cz;L.

nraw;ghL - 2.2nraw;ghL - 2.2nraw;ghL - 2.2nraw;ghL - 2.2nraw;ghL - 2.2
xU Nrhjidf; Fohia my;yJ fz;zhbf;

Ftisia vLj;J mjpy; ePiu epug;Gq;fs;.

mjid ePu ; epuk ;g pa xU fz;zhbj;

jhopapDs; ftdkhff; ftpo;j;J itAq;fs;.

glj;jpy; fhl;lg;gl;Ls;sthW xU Nriyd;

Fohia itj;J CJq;fs;.

fz;zhbf; FtisapDs; ePu;kl;lk; ,wq;Ftij mtjhdpg;gPu;fs;.

,jw;Ff; fhuzk; ePupd; ,lj;ij tsp vLg;gjhFk;. MfNt> tsp ntspapy;

,lj;ij vLf;Fk; vd KbT nra;ayhk;. mjhtJ tspf;Ff; fdtsT

cz;L. jpz;kKk; jputKk; ntspapy; ,lj;ij vLf;fpd;wdntd Vw;nfdNt

Ke;jpa juq;fspy; fw;Ws;sPu;fs;.

rlg;nghUs;fs; ntspapy; (rlg;nghUs;fs; ntspapy; (rlg;nghUs;fs; ntspapy; (rlg;nghUs;fs; ntspapy; (rlg;nghUs;fs; ntspapy; (Space) ,lj;ij vLf;fpd;wd.) ,lj;ij vLf;fpd;wd.) ,lj;ij vLf;fpd;wd.) ,lj;ij vLf;fpd;wd.) ,lj;ij vLf;fpd;wd.

vkJ #oypy; cs;s nghUs;fs; jpzpit cilait vd;gijAk;vkJ #oypy; cs;s nghUs;fs; jpzpit cilait vd;gijAk;vkJ #oypy; cs;s nghUs;fs; jpzpit cilait vd;gijAk;vkJ #oypy; cs;s nghUs;fs; jpzpit cilait vd;gijAk;vkJ #oypy; cs;s nghUs;fs; jpzpit cilait vd;gijAk;

mit ntspapy; ,lj;ij vLf;fpd;wd vd;gijAk; ,g;NghJ ePq;fs;mit ntspapy; ,lj;ij vLf;fpd;wd vd;gijAk; ,g;NghJ ePq;fs;mit ntspapy; ,lj;ij vLf;fpd;wd vd;gijAk; ,g;NghJ ePq;fs;mit ntspapy; ,lj;ij vLf;fpd;wd vd;gijAk; ,g;NghJ ePq;fs;mit ntspapy; ,lj;ij vLf;fpd;wd vd;gijAk; ,g;NghJ ePq;fs;

mwptPu;fs;. ,j;jifa nghUs;fs; rlg;nghUs;fs; vdg;gLk;.mwptPu;fs;. ,j;jifa nghUs;fs; rlg;nghUs;fs; vdg;gLk;.mwptPu;fs;. ,j;jifa nghUs;fs; rlg;nghUs;fs; vdg;gLk;.mwptPu;fs;. ,j;jifa nghUs;fs; rlg;nghUs;fs; vdg;gLk;.mwptPu;fs;. ,j;jifa nghUs;fs; rlg;nghUs;fs; vdg;gLk;.

ntspapy ; ,lj;ij vLg;gJk; jpzpitf; nfhz;lJkhdntspapy ; ,lj;ij vLg;gJk; jpzpitf; nfhz;lJkhdntspapy ; ,lj;ij vLg;gJk; jpzpitf; nfhz;lJkhdntspapy ; ,lj;ij vLg;gJk; jpzpitf; nfhz;lJkhdntspapy ; ,lj;ij vLg;gJk; jpzpitf; nfhz;lJkhd

nghUs;fs; rlg;nghUs;fs; nghUs;fs; rlg;nghUs;fs; nghUs;fs; rlg;nghUs;fs; nghUs;fs; rlg;nghUs;fs; nghUs;fs; rlg;nghUs;fs; (matter) MFk;. MFk;. MFk;. MFk;. MFk;.

mjhtJ> rlg;nghUs;fs; jpzpTk; fdtsTk; cilait. GtpapYk;

mfpyj;jpYKs;s rfy nghUs;fSk; rlg;nghUs;fshFk;. xsp> xyp>

ntg;gk; Nghd;wit rlg;nghUs; my;yhjit vd tifg;gLj;jg;gl;Ls;sd.

mit jpzptw;wdthf ,Uf;Fk; mNjNtis ntspapy; ,lj;ijAk;

vLg;gjpy;iy. vkJ #oy; rlg;nghUs;fspdhYk; rf;jpapdhYk; Mf;fg;

gl;Ls;sJ.

 2.1.1 rlg;nghUs;fspd; Jzpf;ifj; jd;ik 2.1.1 rlg;nghUs;fspd; Jzpf;ifj; jd;ik 2.1.1 rlg;nghUs;fspd; Jzpf;ifj; jd;ik 2.1.1 rlg;nghUs;fspd; Jzpf;ifj; jd;ik 2.1.1 rlg;nghUs;fspd; Jzpf;ifj; jd;ik

rlg;nghUs;> NkYk; gphpf;fKbahj mZ vd;Dk; kpfr;rpwpa

Jzpf;iffshyhdnjdf; fpNuf;f nka;apayhsuhfpa bkf;fpwpw;w]; (fp.K.

460-370) $wpdhu;. mtUila nfhs;iff;F vjpuhd fUj;ij mjhtJ>

rlg;nghUs; Jzpf;iffshyhdjd;W vd;Dk; fUj;ijf; fpNuf;f

nka;apayhsuhfpa mup];Nuhw;wpy; (fp.K 384 - 270) nfhz;bUe;jhu;.

rlg;nghUspd; Jzpf;ifj; jd;ik njhlu;ghf mup];Nuhw;wpypw;Fk;

bkf;fpwpw;wp]pd; rPlu;fSf;FkpilNa xU gfpuq;f tpthjk; vNjd;]; efupy;

ePu;j;jhop

Nriyd;Foha;

fz;zhbf;

Ftis
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eilngw;wJ. mt;tpthjj;jpy; bkf;fpwpw;w]pd; rPlu;fs; ntw;wpaPl;bdu;.

,jd; tpisthfr; rlg;nghUs; Jzpf;if ,ay;ig cilanjdg; gyUk;;

Vw;Wf;nfhz;ldu;.

g pw ;fhyj ;j py ; tpQ ;Qhdpfspdhy; nra;ag ;gl ;l gy;NtW

gupNrhjidfspd; %yKk; mtjhdpg;Gfspd; %yKk; rlg;nghUspd;

Jzpf;if ,ay;G cWjpg;gLj;jg;gl;Ls;sJ. ,j;Jzpf;iffs; kpfr; rpwpait.

ntWq;fz;zhy; kl;Lky;yhJ njhopDl;gk; $ba EZf;Ff;fhl;bahYk;

mtjhdpf;f KbahJ.

2.1.2 rlg;nghUs;fspd; ngsjpf epiyAk; Jzpf;if2.1.2 rlg;nghUs;fspd; ngsjpf epiyAk; Jzpf;if2.1.2 rlg;nghUs;fspd; ngsjpf epiyAk; Jzpf;if2.1.2 rlg;nghUs;fspd; ngsjpf epiyAk; Jzpf;if2.1.2 rlg;nghUs;fspd; ngsjpf epiyAk; Jzpf;if

mikg;Gk;mikg;Gk;mikg;Gk;mikg;Gk;mikg;Gk;

rlg;nghUs;fis mtw;wpd; ngsjpf ,ay;GfSf;fikaj; jpz;kk;>

jputk;> thA vd;Dk; epiyfshfg; gpupf;fyhk;. ,tw;wpd; ,ay;Gfisg;

gw;wp Muha;Nthk;.

ml;ltiz 2.1ml;ltiz 2.1ml;ltiz 2.1ml;ltiz 2.1ml;ltiz 2.1

jpz;kk; (jpz;kk; (jpz;kk; (jpz;kk; (jpz;kk; (solid) jputk; jputk; jputk; jputk; jputk; (liquid) thA thA thA thA thA (gas)

• jpl;lkhd tbtk;

cz;L.

• epiyahd fdtsT

cz;L.

• gha;e;J nry;Yk;

jd;ik mw;wJ.

• td;ikahdJ.

neUf;fy; kpfTk;

fbdk;.

• jpl;lkhd tbtk;

,y;iy. mJ cs;s

ghj;jpuj;jpd; tbtj;ij

vLf;fpd;wJ.

• epiyahd fdtsT

cz;L.

• vspjhfg; ghAk; jd;ik

cilaJ

• neUf;fy; fbdk;.

• jpl;lkhd tbtk;

,y;iy.

• epiyahd fdtsT

,y;iy. mJ cs;s

ghj;jpuj;jpd; KOf;

fdtsitAk;

nfhs;Sk;.

• kpf vspjhfg; guTk;.

• neUf;fy; vspjhFk;.

jputk;
thA

jpz;kk;

u u u u u jpz;kq;fs;> jputq;fs;> thAf;fs; Mfpatw;wpd; ,ay;Gfs;jpz;kq;fs;> jputq;fs;> thAf;fs; Mfpatw;wpd; ,ay;Gfs;jpz;kq;fs;> jputq;fs;> thAf;fs; Mfpatw;wpd; ,ay;Gfs;jpz;kq;fs;> jputq;fs;> thAf;fs; Mfpatw;wpd; ,ay;Gfs;jpz;kq;fs;> jputq;fs;> thAf;fs; Mfpatw;wpd; ,ay;Gfs;
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Nkw;Fwpj;j jpz;k> jput> thA epiyfspy; rlg;nghUspd; ,ay;G

NtWgl;bUg;gjw;Ff; fhuzk; me;epiyfspy; mr;rlg;nghUspd;

Jzpf;iffspd; xOq;fikg;G NtWgl;bUg;gjhFk;. mj;Jzpf;iffspd;

xOq;fikg;G  gpd;tUk; glq;fspy; fhl;lg;gl;Ls;sJ.

jpz;kk;> jputk;> thA Mfpatw;wpd; ,ay;Gfspd; NtWghl;Lf;F  mj;

Jzpf;iffspd; xOq;fikg;Ng fhuzk; vd;gij tpsq;fpf;nfhz;bUg;gPu;fs;.

jpz;kj;ij mikf;Fk; Jzpf;iffs; xOq;fhd Nfhyj;jpy; ,Wf;fkhf

xd;Nwhnlhd;W gpize;jpUg;gjdhy; jpz;kj;jpw;F epiyahd tbtKk;

td;ikAk; fpilf;fpd;wd. jputj;jpd; Jzpf;iffs; xd;wd;kPnjhd;W

mirfpd;wikahy; jputk; ghAk; Mw;wiyf; nfhz;Ls;sJ. mjw;Fj;

jpl;lkhd tbtk; ,y;iy. thAj; Jzpf;iffs; mJ cs;s ghj;jpuj;jpd;

KOf; fdtsitAk; nfhs;tjhy; thAtpw;F jpl;lkhd tbtNkh epiyahd

fdtsNth ,y;iy. thAj; Jzpf;iffSf;fpilNa mjpf msT

,ilntsp ,Uf;fpd;wikahy;> mKf;fj;ij mjpfupf;fr; nra;tjd; %yk;

thAtpd; fdtsitf; Fiwf;fyhk; my;yJ thA %yf;$Wfis

neUf;fyhk;.

  jpz;kk; jputk; thAjpz;kk;jpz;kk;jpz;kk;jpz;kk;jpz;kk; jputk;jputk;jputk;jputk;jputk; thAthAthAthAthA

• Jzpf;iffs;

xOq;fhd Nfhyj;jpy;

cs;sd.

• Jzpf;iffs;

,Wf;fkhfg;

gpize;Js;sd.

• Jzpf;iffs;

mirahJ  mjpUk;.

• Jzpf;iffSf;fpilNa

cs;s ntsp rpwpaJ.

• Jzpf;iffs;
xOq;fhd Nfhyj;jpy;
,Ug;gjpy;iy.

• Jzpf;iffs;
jsu;r;rpahf cs;sd.
Jzpf;iffSf;fpilNa
gpizg;G mt;tsT
typikahdjd;W.

• Jzpf;iffs; xd;wd;
kPnjhd;W tOf;fp
mirAk;.

• Jzpf;iffSf;fpilNa

cs;s ntsp rpwpaJ.

• Jzpf;iffs;

xOq;fhd Nfhyj;jpy;

,Ug;gjpy;iy.

• Jzpf;iffSf;fpilNa

gpizg;G eypthdJ.

• Jzpf;iffs;

RahjPdkhf mirAk;.

• Jzpf;iffSf;fpilNa

cs;s ntsp ngupaJ.

ml;ltiz 2.2ml;ltiz 2.2ml;ltiz 2.2ml;ltiz 2.2ml;ltiz 2.2

cU 2.1 - rlg;nghUs;fspy; Jzpf;iffspd; xOq;fikg;GcU 2.1 - rlg;nghUs;fspy; Jzpf;iffspd; xOq;fikg;GcU 2.1 - rlg;nghUs;fspy; Jzpf;iffspd; xOq;fikg;GcU 2.1 - rlg;nghUs;fspy; Jzpf;iffspd; xOq;fikg;GcU 2.1 - rlg;nghUs;fspy; Jzpf;iffspd; xOq;fikg;G



,ytr tpepNahfj;jpw;fhf
43

rlg;nghUspd; gy;NtW epiyfspy; Jzpf;iffspd; xOq;fikg;Gg;

gw;wp cU 2.1 ,y; fhl;ba khjpupAUf;fis Vw;Wf;nfhs;syhk;. mtw;iwg;

gpd;tUk; nraw;ghLfisf; nfhz;L tpsf;fyhk;. mit rlg;nghUspd;

Jzpf;if ,ay;G gw;wpa rhd;WfshfTk; fUjg;glyhk;.

1. xU thAr;rhbapy; fgpy epwKs;s iejurdPnuhl;irl;L thAit

epug;gp mjid NtnwhU thAr;rhbapdhy; %Lq;fs;. rpwpJ Neuj;jpw;Fg;

gpd;du; ,U thAr;rhbfs; G+uhfTk; fgpyepw thA guTtij ePq;fs;

mtjhdpf;fyhk;. iejurdPnuhl;irl;L thAj; Jzpf;iffs; rhjhuz

tspj; Jzpf;iffSf;fpilNa guTtjdhy; ,J eilngWfpd;wJ. ,jd;

%yk; thAf;fspd; Jzpf;if ,ay;ig tpsq;fpf;nfhs;syhk;.

thridj; jputpak; cs;s xU Nghj;jiyj;

jpwf;Fk;NghJ mjd; eWkzk; Rw;whlypw;Fg;

guTjy;> G+tpd; eWkzk; Rw;whlypw;Fg;  guTjy;

Mfpad rlg;nghUspd; Jzpf;if ,ay;igf;

fhl;Lk; ; epfo;TfSf;F cjhuzq;fshFk;.

Nkw;Fwpj;j nghUs;fspd; kzj;jpw;Ff; fhuzkhd

,urhadg; nghUs;fspd; kpfr; rpwpa Jzpf;iffs;

tspj; Jzpf;iffspD}lhfg; guTtjdhNyNa

eWkzj;ij ehk; Efu KbfpwJ.

2. nghw;whrpak; Ngu;kq;fNdw;Wf;

(nfhz;bR) fl;b xd;iw ePu; nfhz;l

xU Kfitapy; ,Lq;fs;. mjd; epwk;

gbg;gbahf ePu; G+uhfTk; guTtijf;

fhzyhk;. nghw;whrpak; Ngu;kq;fNdw;Wj;

Jzpf;iffs; ePu;j; Jzpf;iffSf;

fpilNa fyf;Fk;NghJ (guTk;NghJ)

,J eilngWfpd;wJ vd;gJ njspthFk;.

fgpyepwk;

fgpyepw thA ,U

thAr; rhbfspYk; gutpf;

fhzg;gly;

cU 2.2 - iejurdPnuhl;irl;L thA guTk; tpjk;cU 2.2 - iejurdPnuhl;irl;L thA guTk; tpjk;cU 2.2 - iejurdPnuhl;irl;L thA guTk; tpjk;cU 2.2 - iejurdPnuhl;irl;L thA guTk; tpjk;cU 2.2 - iejurdPnuhl;irl;L thA guTk; tpjk;

cU 2.3cU 2.3cU 2.3cU 2.3cU 2.3
eWkzj; Jzpf;iffs;

tspj; Jzpf;iffs;

cU 2.4 - Cjhepwk;cU 2.4 - Cjhepwk;cU 2.4 - Cjhepwk;cU 2.4 - Cjhepwk;cU 2.4 - Cjhepwk;

ePu;r;rhbapDs; guTjy;ePu;r;rhbapDs; guTjy;ePu;r;rhbapDs; guTjy;ePu;r;rhbapDs; guTjy;ePu;r;rhbapDs; guTjy;

ePu;j; Jzpf;iffs;

nghw;whrpak; Ngu;kq;fNdw;Wj;

Jzpf;iffs;
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cU 2.5cU 2.5cU 2.5cU 2.5cU 2.5

fz;zhb
cUf;F

gpshj;jpf;F

tsp

ngw;Nwhy;

Nkhl;lu; thfdj;jpd;Nkhl;lu; thfdj;jpd;Nkhl;lu; thfdj;jpd;Nkhl;lu; thfdj;jpd;Nkhl;lu; thfdj;jpd;

gFjpgFjpgFjpgFjpgFjp
gad;gLj;jg;gl;Ls;sgad;gLj;jg;gl;Ls;sgad;gLj;jg;gl;Ls;sgad;gLj;jg;gl;Ls;sgad;gLj;jg;gl;Ls;s

jputpak;jputpak;jputpak;jputpak;jputpak;

fhuzk;fhuzk;fhuzk;fhuzk;fhuzk;

  cly; fz;zhb> cUf;F>

gpshj;jpf;F Nghd;w

jpz;kr; rlg;nghUs;fs;

jpl;lkhd tbtk;

,Uj;jYk; td;ikAk;

uaupd; cl;gFjp tsp
mjpu;TfSf;Fk;

cijg;GfSf;Fk; Vw;g

tbtj;ij  khw;wj;jf;f

Mw;wy;

vupnghUl; jhq;fp jput vupnghUs; jhq;fpapypUe;J

vQ;rpDf;Fg; ghAk;

,ay;G

jLg;Gj; njhFjp  jLg;G vz;nza; mlq;fpapUf;Fk; Fohapd;

tbtj;ijg; ngwy;.

Fiwe;j mKf;fj;jpw;F

cs;shjy;.

ml;ltiz 2.3ml;ltiz 2.3ml;ltiz 2.3ml;ltiz 2.3ml;ltiz 2.3

jputj;jpd; Jzpf;if ,ay;igAk; jpz;kj;jpd; Jzpf;if ,ay;igAk;

,jd; %yk; tpsf;fyhk;.

xg;gil - 1xg;gil - 1xg;gil - 1xg;gil - 1xg;gil - 1
nghUj;jkhd gjhu;j;jk; xd;iwj; njupT nra;J jpz;kk;> jputk;> thA

Mfpa epiyfspy; Jzpf;iffspd; mikg;ig tpsf;f khjpupAU xd;iwr;

nra;Aq;fs;.

 2.1.3 rlg;nghUs;fspd; ngsjpf ,ay;gpw;Nfw;w gpuNahfq;fs; 2.1.3 rlg;nghUs;fspd; ngsjpf ,ay;gpw;Nfw;w gpuNahfq;fs; 2.1.3 rlg;nghUs;fspd; ngsjpf ,ay;gpw;Nfw;w gpuNahfq;fs; 2.1.3 rlg;nghUs;fspd; ngsjpf ,ay;gpw;Nfw;w gpuNahfq;fs; 2.1.3 rlg;nghUs;fspd; ngsjpf ,ay;gpw;Nfw;w gpuNahfq;fs;

xd;wpypUe;njhd;W NtWgl;l ,ay;GfSk; elj;ijf; Nfhyq;fSk;

,Ug;gjdhy; rlg;nghUs;fspd; jpz;k> jput> thA epiyfs; ntt;NtW

NjitfSf;Fg; gad;gLj;jg;gLfpd;wd.

Nkhl;lu; thfdj;jpd; gy;NtW gFjpfs; gw;wpf; fw;gjd; %yk; ,jidg;

gw;wpa rpwe;j tpsf;fj;ijg; ngwyhk;.
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rlg;nghUs;fspd; jpz;k> jput> thA epiyfs; gad;gLj;jg;gLk;
gy;NtW re;ju ;g ;gq;fisAk; mt;thW gad;gLj;jg;gLtjw;fhd
fhuzq;fisAk; gw;wp NkYk; mwpe;Jnfhs;tjw;Fg; gpd;tUk;

ml;ltiziag; guprPypAq;fs;.

xg;gil - 2xg;gil - 2xg;gil - 2xg;gil - 2xg;gil - 2
gy;NtW rlg;nghUs;fs; gad;gLj;jg;gLk; re;ju;g;gq;fisAk; mjd;NghJ

gad;gLj ;jg ;gLk ; rlg ;nghUspd ; ,ay;GfisAk; ,ad;wtiu

gl;baw;gLj;Jq;fs;.

 2.1.4 rlg;nghUspd; fl;lyFfs; (fl;likg;gyF) 2.1.4 rlg;nghUspd; fl;lyFfs; (fl;likg;gyF) 2.1.4 rlg;nghUspd; fl;lyFfs; (fl;likg;gyF) 2.1.4 rlg;nghUspd; fl;lyFfs; (fl;likg;gyF) 2.1.4 rlg;nghUspd; fl;lyFfs; (fl;likg;gyF)

rlg;nghUis mikf;Fk; Jzpf;iffs; vj;jifaitnadr; rpe;jpj;Jg;

ghu;j;Js;sPu;fsh? ,jidg; gw;wp mLj;jjhfg; ghu;g;Nghk;.

rlg;nghUs;fs; xd;W my;yJ xd;Wf;F Nkw;gl;l %yfq;fshy;

Mf;fg;gl;bUf;Fk;. %yfq;fs; mZf;fs; vdg;gLk; kpfr; rpwpa

Jzpf;iffshyhdit. mjhtJ> rlg;nghUs;fis Mf;Fk; Jzpf;iffs;

kpfr; rpwpa mZf;fshFk;. ,tw;iw ntWq;fz;zpdhy; kl;Lkd;wp Nkk;gl;l

EZf;Ff;fhl;bapD}lhfTk; $l mtjhdpj;jy; fbdk;. NkYk; gpupf;f

KbahjJ vd;Dk; fUj;Js;s mw;wNkh]; (atomos) vd;Dk; fpNuf;fr;

nrhy;ypypUe;J mZtpw;Fupa Mq;fpyr; nrhy;yhfpa atom cUthfpAs;sJ.

rlg;nghUspd; fl;lyF mZthFk;.rlg;nghUspd; fl;lyF mZthFk;.rlg;nghUspd; fl;lyF mZthFk;.rlg;nghUspd; fl;lyF mZthFk;.rlg;nghUspd; fl;lyF mZthFk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?
mZ gw;wpa gupNrhjidKiw tplaq;fis mbg;gilahff; nfhz;L xU

nfhs;ifia Kjd;Kjyhf N[hd; jhw;wd; (fp.gp 1766 - 1844)

vLj;Jiuj;jhu;.

gad;gLj;jg;gLk; re;ju;g;gk;gad;gLj;jg;gLk; re;ju;g;gk;gad;gLj;jg;gLk; re;ju;g;gk;gad;gLj;jg;gLk; re;ju;g;gk;gad;gLj;jg;gLk; re;ju;g;gk; gad;gLj;jg;gLk;gad;gLj;jg;gLk;gad;gLj;jg;gLk;gad;gLj;jg;gLk;gad;gLj;jg;gLk;

rlg;nghUspd; ,ay;Grlg;nghUspd; ,ay;Grlg;nghUspd; ,ay;Grlg;nghUspd; ,ay;Grlg;nghUspd; ,ay;G

efuq;fspy; ePu; tpepNahfj; njhFjpfspy;

cau;e;j ,lj;jpy; ePu;j; njhl;bia

mikj;jYk; Foha;fspd; %yk; ePiu

tpepNahfpj;jYk;

jputj;jpd; ghAk; Mw;wy;>

cauj;jpypUe;J fPNo tpOk;NghJ

Ntfk; mjpfupf;fpd;wik

 gy;NtW tbtq;fs; cs;s fz;zhbg;

 nghUs;fisr; nra;tjw;fhff; fz;zhb

 kziy cUf;fp mr;Rfspy; ,Ljy;

jputj;jpd; ghAk; ,ay;Gk; mr;rpd;

tbtj;ij vLf;Fk; Mw;wYk;

thA cUisfspDs;Ns rpwpa fdtstpy;

mjpfsT thAitr; Nrkpj;J itj;jy;

 thA vspjhf neUf;fg;glj;

 jf;fjhf ,Uj;jy;

ml;ltiz 2.4 - rlg;nghUs;fspd; gy;NtW gad;ghLfSk; mtw;iwg;ml;ltiz 2.4 - rlg;nghUs;fspd; gy;NtW gad;ghLfSk; mtw;iwg;ml;ltiz 2.4 - rlg;nghUs;fspd; gy;NtW gad;ghLfSk; mtw;iwg;ml;ltiz 2.4 - rlg;nghUs;fspd; gy;NtW gad;ghLfSk; mtw;iwg;ml;ltiz 2.4 - rlg;nghUs;fspd; gy;NtW gad;ghLfSk; mtw;iwg;

gad;gLj;Jtjw;fhd fhuzq;fSk;gad;gLj;Jtjw;fhd fhuzq;fSk;gad;gLj;Jtjw;fhd fhuzq;fSk;gad;gLj;Jtjw;fhd fhuzq;fSk;gad;gLj;Jtjw;fhd fhuzq;fSk;
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Fwpj;j %yfnkhd;iw Mf;Fk; mZf;fs; xj;j fl;likg;igAilait.

vdpDk;> NtWgl;l %yfq;fspd; mZf;fspd; fl;likg;;G NtWgl;bUf;Fk;.

c-k;: mYkpdpak; cNyhfj;ij Mf;Fk; mYkpdpa mZf;fs; ahTk;

xU tifahdit. mt;thNw> ,Uk;G cNyhfk; xNu tifahd ,Uk;G

mZf;fshyhdJ. vdpDk;> mYkpdpa mZf;fs; ,Uk;G mZf;fspYk;

NtWgl;lit. xj;j my;yJ NtWgl;l tifahd ,U mZf;fs; my;yJ

gy mZf;fs; Nru;e;J %yf;$Wfis (molecules) cUthf;Ffpd;wd.

mZf;fs; Nru;e;J %yf;$Wfisj; Njhw;Wtpf;fpd;wd.mZf;fs; Nru;e;J %yf;$Wfisj; Njhw;Wtpf;fpd;wd.mZf;fs; Nru;e;J %yf;$Wfisj; Njhw;Wtpf;fpd;wd.mZf;fs; Nru;e;J %yf;$Wfisj; Njhw;Wtpf;fpd;wd.mZf;fs; Nru;e;J %yf;$Wfisj; Njhw;Wtpf;fpd;wd.

,e ;j thAr ; r hba py ;

fhzg ;gLk ; FNshu Pd ;

thAthdJ 2 FNshuPd;

mZf;fs; Nru;e;J cUthd

gy kpy;ypad; FNshuPd;

%yf;$Wfisf; nfhz;lJ.

,e;jf; Ftisapy; fhzg;gLk;

ePupy; 2 Ijurd; mZf;fSk; 1

xl;rprd; mZTk; Nru;e;J

cUthd gy kpy;ypad; ePu;

%yf;$Wfs; fhzg;gLfpd;wd

,e;j ,Uk;Gj; Jz;by;

gy kpy;ypad; ,Uk;G

mZf;fs;

fhzg;gLfpd;wd

cU 2.7cU 2.7cU 2.7cU 2.7cU 2.7cU 2.6cU 2.6cU 2.6cU 2.6cU 2.6 cU 2.8cU 2.8cU 2.8cU 2.8cU 2.8

cU 2.10cU 2.10cU 2.10cU 2.10cU 2.10

ePu; Kfitapy; ePu; %yf;

$Wfs; mike;Js;s

tpjk;

cU 2.11cU 2.11cU 2.11cU 2.11cU 2.11

thAr;rhbapy; FNshuPd;

thA %yf;$Wfs;

mike;Js;s tpjk;

cU 2.9cU 2.9cU 2.9cU 2.9cU 2.9

,Uk;Gj; Jz;by;

,Uk;Gj; Jzpf;iffs;

mike;Js;s tpjk;
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2.2 %yfq;fspd; ,ay;GfSk; gad;ghLk;2.2 %yfq;fspd; ,ay;GfSk; gad;ghLk;2.2 %yfq;fspd; ,ay;GfSk; gad;ghLk;2.2 %yfq;fspd; ,ay;GfSk; gad;ghLk;2.2 %yfq;fspd; ,ay;GfSk; gad;ghLk;

,Uk;Gj; Jz;L ,Uk;G mZf;fspdhy; Mf;fg;gl;Ls;sJ vd Vw;fdNt

fw;Ws;sPu;fs;. FNshuPd; thA> ,U FNshuPd; mZf;fs; xd;W Nru;e;J

cUthf;Fk; FNshuPd; %yf;$Wfspdhy; MdJ. ,q;F Fwpg;gpl;l ,Uk;G>

FNshuPd; Mfpad %yfq;fs; (elements) MFk;. xU %yfj;jpy; fhzg;gLk;

mZf;fs; ahTk; xU tifahdit. mjdhy;> %yfj;ij NkYk; vspa

gjhu;j;jq;fshfg;  gpupf;f KbahJ. ,it J}a gjhu;j;jq;fshFk;. ,Jtiu

E}w;Wg;gjpndl;L %yfq;fs; fz;lwpag;gl;Ls;sd. ,k; %yfq;fs;

xt;nthd;Wk; mtw;Wf;Nf cupj;jhd mZf;fshy; Mdit.

%yfk; vd;gJ xNu tifahd mZf;fisf; nfhz;l kpf%yfk; vd;gJ xNu tifahd mZf;fisf; nfhz;l kpf%yfk; vd;gJ xNu tifahd mZf;fisf; nfhz;l kpf%yfk; vd;gJ xNu tifahd mZf;fisf; nfhz;l kpf%yfk; vd;gJ xNu tifahd mZf;fisf; nfhz;l kpf

vspa gjhu;j;jkhFk;.vspa gjhu;j;jkhFk;.vspa gjhu;j;jkhFk;.vspa gjhu;j;jkhFk;.vspa gjhu;j;jkhFk;.

 2.2.1 2.2.1 2.2.1 2.2.1 2.2.1 ehshe;j tho;tpy; mjpfsT gad;gLj;jg;gLk;ehshe;j tho;tpy; mjpfsT gad;gLj;jg;gLk;ehshe;j tho;tpy; mjpfsT gad;gLj;jg;gLk;ehshe;j tho;tpy; mjpfsT gad;gLj;jg;gLk;ehshe;j tho;tpy; mjpfsT gad;gLj;jg;gLk;

%yfq;fSk; mtw;wpd; FwpaPLfSk;%yfq;fSk; mtw;wpd; FwpaPLfSk;%yfq;fSk; mtw;wpd; FwpaPLfSk;%yfq;fSk; mtw;wpd; FwpaPLfSk;%yfq;fSk; mtw;wpd; FwpaPLfSk;

,Uk;G (mad;)> mYkpdpak;> fe;jfk; (ry;gu;) > fhgd;> xl;rprd;>

iejurd;> ,urk; (Nkf;$up)> nrk;G (nfhg;gu;)> nghd;> nts;sp> <ak;>

Ijurd;> FNshuPd; Mfpad mjpfstpy; gad;gLj;jg;gLk;  %yfq;fshFk;.

u u u u u %yfq;fSf;fhd FwpaPLfs;%yfq;fSf;fhd FwpaPLfs;%yfq;fSf;fhd FwpaPLfs;%yfq;fSf;fhd FwpaPLfs;%yfq;fSf;fhd FwpaPLfs;

njhlu;ghlypd; trjpf;fhfg; gy;NtW re;ju;g;gq;fspy; FwpaPLfs;

gad;gLj;jg;gLfpd;wd vd ePq;fs; myF 1 ,y; fw;wPu;fs;. mt;thNw>

%yfq;fis mwpKfQ; nra;tjw;Fk; FwpaPLfs; gad;gLj;jg;gLfpd;wd.

,Uk;G

cU 2.12 - rpy %yfq;fs;cU 2.12 - rpy %yfq;fs;cU 2.12 - rpy %yfq;fs;cU 2.12 - rpy %yfq;fs;cU 2.12 - rpy %yfq;fs;

fe;jfk;

fhgd;
FNshuPd;  nrk;G mYkpdpak;
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%yfq;fspd; Mq;fpyg; ngau; ,f;FwpaPLfSf;F mbg;gilaha;

mike;Js;sJ. rpy %yfq;fspd; FwpaPLfs; mtw;wpd; ,yj;jPd; ngau;fspd;

mbg;gilapy; cUthf;fg;gl;Ls;sd. nghJthf %yfq;fspd; ngau;fspd;

KjnyOj;J mtw;wpd; FwpaPlhfg; gad;gLj;jg;gLk;. mJ Mq;fpyg;

NgnuOj;jhf ,Uf;Fk;. c-k;: xl;rprd; (Oxygen) - O, fhgd; (Carbon) - C.

xd;Wf;F Nkw;gl;l %yfq;fspd; ngau;fspd; Kjy; vOj;J xNu

vOj;jhf ,Uf;Fk;NghJ %yfj;jpd; Kjy; vOj;Jk; ngaupd; mLj;j

vOj;J my;yJ NtNwhu; vOj;J ,uz;lhk; vOj;jhfTk; FwpaPl;by;

gad;gLj;jg;gLk;. ,uz;lhk; vOj;J Mq;fpyr; rpw;nwOj;jhf ,Uf;f

Ntz;Lk;. c-k;: fy;rpak; - Calcium FwpaPL - Ca

FNshuPd; -  Chlorine FwpaPL - Cl

%yfq;fs; rpytw;wpd; FwpaPLfisf; fUJNthk;.

� � � � � FwpaPl;Lf;fhf ,yj;jPd; ngau;fs; gad;gLj;jg;gLk; rpyFwpaPl;Lf;fhf ,yj;jPd; ngau;fs; gad;gLj;jg;gLk; rpyFwpaPl;Lf;fhf ,yj;jPd; ngau;fs; gad;gLj;jg;gLk; rpyFwpaPl;Lf;fhf ,yj;jPd; ngau;fs; gad;gLj;jg;gLk; rpyFwpaPl;Lf;fhf ,yj;jPd; ngau;fs; gad;gLj;jg;gLk; rpy

   %yfq;fs;   %yfq;fs;   %yfq;fs;   %yfq;fs;   %yfq;fs;

%yfk;%yfk;%yfk;%yfk;%yfk; FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL

fe;jfk; S

fhgd; C

mYkpdpak; Al

xl;rprd; O

iejurd; N

FNshuPd; Cl

Ijurd; H

Mu;fd; Ar

ngh];guR P

maBd; I

fy;rpak; Ca

rpypf;fd; Si

ml;ltiz 2.5ml;ltiz 2.5ml;ltiz 2.5ml;ltiz 2.5ml;ltiz 2.5

ml;ltiz 2.6ml;ltiz 2.6ml;ltiz 2.6ml;ltiz 2.6ml;ltiz 2.6

%yfk;%yfk;%yfk;%yfk;%yfk; FwpaPLFwpaPLFwpaPLFwpaPLFwpaPL

nts;sp Mu;n[d;uk; Ag

nghd; mt;uk; Au

,Uk;G nguk; Fe

<ak; gpsk;gk; Pb

,urk; i`l;Nuhfapuk; Hg

nrk;G fpa+gpuk; Cu

Nrhbak; New;wpak; Na

,yj;jPd; ngau;,yj;jPd; ngau;,yj;jPd; ngau;,yj;jPd; ngau;,yj;jPd; ngau;
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%yfq;fs; cNyhfq;fshfTk; my;YNyhfq;fshfTk; ghFgLj;jg;gLk;

tpjk; gw;wp ePq;fs; juk; 7 ,y; fw;wPu;fs;. ngsjpf ,ay;Gfspd; mbg;gilapy;

%yfq;fs; mt;thW tifg;gLj;jg;gLk;.

cNyhfq;fs;cNyhfq;fs;cNyhfq;fs;cNyhfq;fs;cNyhfq;fs;

• ntg;gj;ij ed;F flj;Jfpd;wd (ed; ntg;gf; flj;jpfs;).

• ePl;lw;wfTilait (fk;gpfshf;fyhk;).

• thl;lw;wfT cilait (jfLfshf;fyhk;).

• kpd;id ed;whff; flj;Jfpd;wd (ed; kpd;flj;jpfs;).

• cupa gsgsg;igf; nfhz;Ls;sd.

• tpOk;NghJ xypia cz;lhf;Ffpd;wd.

my;YNyhfq;fs;my;YNyhfq;fs;my;YNyhfq;fs;my;YNyhfq;fs;my;YNyhfq;fs;

• ntg;gj;ij mupjhff; flj;Jfpd;wd.

• nehUq;Fkpay;G (mbf;Fk;NghJ ciljy;) cilait.

• kpd;id mupjhff; flj;Jfpd;wd (fhgd; jtpu).

• gsgsg;G ,y;iy.

%yfk;%yfk;%yfk;%yfk;%yfk; Fwpa PLFwpa PLFwpa PLFwpa PLFwpa PL cNyhfk;cNyhfk;cNyhfk;cNyhfk;cNyhfk;/

my;YNyhfk;my;YNyhfk;my;YNyhfk;my;YNyhfk;my;YNyhfk;

ngsjpf epiyngsjpf epiyngsjpf epiyngsjpf epiyngsjpf epiy

(jpz;kk;> jputk;> thA)(jpz;kk;> jputk;> thA)(jpz;kk;> jputk;> thA)(jpz;kk;> jputk;> thA)(jpz;kk;> jputk;> thA)

ml;ltiz 2.7ml;ltiz 2.7ml;ltiz 2.7ml;ltiz 2.7ml;ltiz 2.7

fe;jfk; S my;YNyhfk; jpz;kk;

fhgd; C my;YNyhfk; jpz;kk;

mYkpdpak; Al cNyhfk; jpz;kk;

,Uk;G Fe cNyhfk; jpz;kk;

Nrhbak; Na cNyhfk; jpz;kk;

xl;rprd; O my;YNyhfk; thA

iejurd; N my;YNyhfk; thA

FNshuPd; Cl my;YNyhfk; thA

Ijurd; H my;YNyhfk; thA

Mfd; Ar my;YNyhfk; thA

ngh];guR P my;YNyhfk; jpz;kk;

maBd; I my;YNyhfk; jpz;kk;

fy;rpak; Ca cNyhfk; jpz;kk;

rpypf;fd; Si my;YNyhfk; jpz;kk;

GNuhkPd; Br my;YNyhfk; jputk;

,urk; Hg cNyhfk; jputk;
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%yfq;fis cNyhfq;fshfTk; my;YNyhfq;fshfTk; ghFgLj;JtJ

Nghy mtw;iwj; jpz;kk;> jputk;> thA vd;Dk; rlg;nghUspd;

epiyf;Nfw;gTk; ghFgLj;jyhk;.  NkYs;s ml;ltiziag; guprPypg;gjd;

%yk; %yfq;fspd; gy;tifik gw;wp NkYk; mwpe;J nfhs;syhk;.

 2.2.2 %yfq;fspd; gad;ghLfs; 2.2.2 %yfq;fspd; gad;ghLfs; 2.2.2 %yfq;fspd; gad;ghLfs; 2.2.2 %yfq;fspd; gad;ghLfs; 2.2.2 %yfq;fspd; gad;ghLfs;

xt;nthU %yfKk; nfhz;Ls;s gy;NtW ,ay;Gfis mbg;gilahff;

nfhz;L mit gy;NtW gzpfSf;Fg; gad;gLj;jg;gLk;. ,q;F rpy

%yfq;fs; gad;gLj;jg;gLk; re;ju;g;gq;fis khj;jpuk; fUJNthk;.

u u u u u mYkpdpak; (cNyhfk;)mYkpdpak; (cNyhfk;)mYkpdpak; (cNyhfk;)mYkpdpak; (cNyhfk;)mYkpdpak; (cNyhfk;)

ghukw;wJ@ cWjpahdJ@ rpwe;j kpd;flj;jp@ rpwe;j

ntg;gf;flj;jp. Mfhatpkhdq;fspd; cly;> kpd;tlq;fs;>

ad;dy;> fjTepiyfs;> Vzp> rikaw; ghj;jpuq;fs;> czTj;

jl;Lfs;> ,Wtl;Lfs; (CD) Mfpatw;wpd; cw;gj;jpf;Fg;

gad;gLk;.

u u u u u ,Uk;G (cNyhfk;),Uk;G (cNyhfk;),Uk;G (cNyhfk;),Uk;G (cNyhfk;),Uk;G (cNyhfk;)

J}a ,Uk;G nkd;ikahdJ. mJ fhgidAk; NtW rpy

cNyhfq;fisAk; Nru;j;Jf; fyg;GNyhfkhf;fg;gLk;. ,Uk;Gld; fhgidr;

cU 2.13 - mYkpdpaj;jhy; jahupf;fg;gl;l nghUs;fs;cU 2.13 - mYkpdpaj;jhy; jahupf;fg;gl;l nghUs;fs;cU 2.13 - mYkpdpaj;jhy; jahupf;fg;gl;l nghUs;fs;cU 2.13 - mYkpdpaj;jhy; jahupf;fg;gl;l nghUs;fs;cU 2.13 - mYkpdpaj;jhy; jahupf;fg;gl;l nghUs;fs;

cU 2.14 - ,Uk;ghy; jahupf;fg;gl;l nghUs;fs;cU 2.14 - ,Uk;ghy; jahupf;fg;gl;l nghUs;fs;cU 2.14 - ,Uk;ghy; jahupf;fg;gl;l nghUs;fs;cU 2.14 - ,Uk;ghy; jahupf;fg;gl;l nghUs;fs;cU 2.14 - ,Uk;ghy; jahupf;fg;gl;l nghUs;fs;
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Nru;j;J cUf;F jahupf;fg;gLk;. ghyq;fs;> fl;llq;fs; vd;gd fl;Ljy;>

nghwpj;njhFjpfspd; cw;gj;jp> ,Uk;ghzp> fk;gptiy> Kl;fk;gp> myFs;s

gy;NtW fUtpfs;> rikayiw cgfuzq;fs; vd;gd nra;jy; Nghd;wtw;wpy;

gad;gLk;.

u u u u u fe;jfk; (my;YNyhfk;)fe;jfk; (my;YNyhfk;)fe;jfk; (my;YNyhfk;)fe;jfk; (my;YNyhfk;)fe;jfk; (my;YNyhfk;)

kQ;rs; epwkhdJ. ,wg;giu

ty ;fidRg ; gLj ; jy ; >  gq ;fR

nfhy;ypahfg; gad;gly;> ntbkUe;J>

jPf;Fr;rp cw;gj;jp>  ry;G+upf;fkpyj;jpd;

jahu pg ;G> kUe;J tifffspd;

cw;gj;jp Mfpa NjitfSf;Fg;

gad;gLk;.

u u u u u fhgd; (my;YNyhfk;)fhgd; (my;YNyhfk;)fhgd; (my;YNyhfk;)fhgd; (my;YNyhfk;)fhgd; (my;YNyhfk;)

epyf;fup (Coal)> fhuPak;> ituk;> kuf;fup (Charcoal)> fup (Soot)

Mfpa tbtq;fspy; fhzg;gLk;. NkYk;> ngUkstpy; fhgd; Nru;itfshf

ngw;Nwhypaj;jpYk; (fdpa vz;nza;)> ,aw;if thAf;fspYk;; fhzg;gLk;.

Mguzq;fspd; cw;gj;jp (ituk;)> khzpf;ff;fw;fisAk; fz;zhbfisAk;

ntl;Ljy; (ituk;)> ngd;rpy; jahupg;G (fhuPak;)> vupnghUshfg; gad;gly;

(epyf;fup> ngw;Nwhypak;> ,aw;if thAf;fs; vd;gtw;wpd; $W)> ePiur;

Rj;jpfupj;jy; (fup)> cyu; kpd;fyq;fspd; kpd;tha;fs; Mfpa Kiwfspy;

gad;gLk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?
eNdh njho pDl ;gt paiyg ; (Nano technology)

gad;gLj;j pr ; nra;ag ;gLk; kpfTk; cWjpahd

rf;jptha;e;j fhgd;ehu;fs; tpz;ntsp tPuu;fspd;

cilfisr; nra;tjw;Fk; tpz;ntsp Xlq;fspdJk;

VTfizfspdJk; cw;gj;jpapYk; gad;gLfpd;wd.

cU 2.16 - fhgdhy; jahupf;fg;gl;l nghUs;fscU 2.16 - fhgdhy; jahupf;fg;gl;l nghUs;fscU 2.16 - fhgdhy; jahupf;fg;gl;l nghUs;fscU 2.16 - fhgdhy; jahupf;fg;gl;l nghUs;fscU 2.16 - fhgdhy; jahupf;fg;gl;l nghUs;fs ;

cU 2.15 - fe;jfj;ijg; gad;gLj;jpcU 2.15 - fe;jfj;ijg; gad;gLj;jpcU 2.15 - fe;jfj;ijg; gad;gLj;jpcU 2.15 - fe;jfj;ijg; gad;gLj;jpcU 2.15 - fe;jfj;ijg; gad;gLj;jp

cw;gj;jp nra;ag;gl;l nghUs;fs;cw;gj;jp nra;ag;gl;l nghUs;fs;cw;gj;jp nra;ag;gl;l nghUs;fs;cw;gj;jp nra;ag;gl;l nghUs;fs;cw;gj;jp nra;ag;gl;l nghUs;fs;
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cU 2.19 - nrg;G kpd;fk;gpfs;cU 2.19 - nrg;G kpd;fk;gpfs;cU 2.19 - nrg;G kpd;fk;gpfs;cU 2.19 - nrg;G kpd;fk;gpfs;cU 2.19 - nrg;G kpd;fk;gpfs;

cU 2.17 - xl;rprd; gad;gLk; re;ju;g;gq;fs;cU 2.17 - xl;rprd; gad;gLk; re;ju;g;gq;fs;cU 2.17 - xl;rprd; gad;gLk; re;ju;g;gq;fs;cU 2.17 - xl;rprd; gad;gLk; re;ju;g;gq;fs;cU 2.17 - xl;rprd; gad;gLk; re;ju;g;gq;fs;

cU 2.18 - iejurd; gad;gLj;jg;gl;Ls;s nghUs;fs;cU 2.18 - iejurd; gad;gLj;jg;gl;Ls;s nghUs;fs;cU 2.18 - iejurd; gad;gLj;jg;gl;Ls;s nghUs;fs;cU 2.18 - iejurd; gad;gLj;jg;gl;Ls;s nghUs;fs;cU 2.18 - iejurd; gad;gLj;jg;gl;Ls;s nghUs;fs;

u u u u u xl;rprd; (my;YNyhfk;)xl;rprd; (my;YNyhfk;)xl;rprd; (my;YNyhfk;)xl;rprd; (my;YNyhfk;)xl;rprd; (my;YNyhfk;)

epwkw;w> kzkw;w thA. mq;fpfspd; Rthrj;jpw;Fg; gad;gLk;.

nghUs;fspd; jfdj;jpw;F ,d;wpaikahjJ. cNyhfq;fis cUf;fp

,izf;f cjTk; xl;rp - mrw;wypd; Rthiyia cw;gj;jp nra;jy;>

Rthrpf;f ,lu;g;gLk; Nehahspfs;> kiyNaWgtu;fs;> RopNahbfs;

MfpNahupd; Rthrj;jpw;Fj; Njitahd xl;rprid toq;Fk; thA

cUisfspd; cw;gj;jp Nghd;wtw;wpw;Fg; gad;gLk;.

u u u u u iejurd; (my;YNyhfk;)iejurd; (my;YNyhfk;)iejurd; (my;YNyhfk;)iejurd; (my;YNyhfk;)iejurd; (my;YNyhfk;)
epwkw;w> kzkw;w thA> jhf;Fjpwd; Fiwe;jJ. iejurd;

tskhf;fpfspd; cw;gj;jp (c- k;: A+upah)> ntbnghUs;fspd; jahupg;G>

,io kpd;Fkpo;fspd; cs;splj;ij epug;Gjy; Nghd;wtw;Wf;Fk; gad;gLk;.

czTg; nghjpfspYk; epug;gpahfg; gad;gLk;.

u u u u u nrk;G (cNyhfk;)nrk;G (cNyhfk;)nrk;G (cNyhfk;)nrk;G (cNyhfk;)nrk;G (cNyhfk;)

rpwg;ghd epwKilaJ (nrq;fgpyk;)@

rpwe;j kpd;flj;jp@ rpwe;j ntg;gf;flj;jp.

kpd;idf; flj;Jk; fk;gpfspd; cw;gj;jpf;Fk;

gpj;jisf; fyg;GNyhfj;ijj; jahupf;fTk;

gad;gLk;.

xl;rp - mrw;wypd; RthiyRopNahb tpz;ntsp tPuu;
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2.3 gjhu;j;jq;fspd; mlu;j;jpapd; gy;tifik2.3 gjhu;j;jq;fspd; mlu;j;jpapd; gy;tifik2.3 gjhu;j;jq;fspd; mlu;j;jpapd; gy;tifik2.3 gjhu;j;jq;fspd; mlu;j;jpapd; gy;tifik2.3 gjhu;j;jq;fspd; mlu;j;jpapd; gy;tifik

 2.3.1 gjhu;j;jj;jpd; mlu;j;jp 2.3.1 gjhu;j;jj;jpd; mlu;j;jp 2.3.1 gjhu;j;jj;jpd; mlu;j;jp 2.3.1 gjhu;j;jj;jpd; mlu;j;jp 2.3.1 gjhu;j;jj;jpd; mlu;j;jp

gjhu;j;jj;jpd; ,ay;Gfspy; mlu;j;jpAk; xd;whFk;. xU gjhu;j;jj;jpd;

mlu;j;jp vd;gJ mjd; Xu; myFf; fdtstpd; jpzpthFk;. mjidg;

gpd;tUk; rkd;ghl;bd; %yk; fhl;lyhk;.

mlu;j;jpapd; ru;tNjr myF fpNyhfpuhk; / fdkPw;wu; (kg m-3) MFk;.

mlu;j;jpia fpuhk; / fd nrd;upkPw;wu; myfpYk; msf;fyhk;.

jpz;kq;fspd; mlu;j;jpiaf; fhZk; tpjk; gw;wp ePq;fs; juk; 7

,y; fw;Ws;sPu;fs;. Xu; <aj;Jz;bd; fdtsT 2 cm3 MfTk; jpzpT 22.6 g

MfTk; ,Uf;Fk;NghJ <aj;jpd; mlu;j;jp ahJ?

<aj;jpd; xU fd nrd;upkPw;wupy; 11.3 g <ak; fhzg;gLfpd;wJ.

 2.3.2 NtWgl;l mlu;j;jpfs; 2.3.2 NtWgl;l mlu;j;jpfs; 2.3.2 NtWgl;l mlu;j;jpfs; 2.3.2 NtWgl;l mlu;j;jpfs; 2.3.2 NtWgl;l mlu;j;jpfs;

rpy jpz;kg; gjhu;j;jq;fspd; mlu;j;jpfs; ml;ltiz 2.8 ,y;

jug;gl;Ls;sd.

mlu;j;jmlu;j;jmlu;j;jmlu;j;jmlu;j;jp =
j pz pTj pz pTj pz pTj pz pTj pz pT

fdtsTfdtsTfdtsTfdtsTfdtsT

<aj;jpd; mlu;j;jp =
22.6 g

  2 cm3

= 11.3 g cm-3

nghUs;nghUs;nghUs;nghUs;nghUs;  mlu;j;jpmlu;j;jpmlu;j;jpmlu;j;jpmlu;j;jp

 fd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;F

fpuhkfpuhkfpuhkfpuhkfpuhk ; ; ; ; ; (g cm-3)))))

fd kPw;wUf;Ffd kPw;wUf;Ffd kPw;wUf;Ffd kPw;wUf;Ffd kPw;wUf;F

fpNyhfpuhkfpNyhfpuhkfpNyhfpuhkfpNyhfpuhkfpNyhfpuhk ; ; ; ; ; (kg m-3)))))

ml;ltiz 2.8ml;ltiz 2.8ml;ltiz 2.8ml;ltiz 2.8ml;ltiz 2.8

,Uk;G 7.7 7700

mYkpdpak; 2.7 2 700

nrk;G 8.9 8 900

nghd; 19.3 19 300

gpj;jis 8.4 8 400

<ak; 11.3 11 300

jf;if          0.18 180

fUq;fhyp 1.2 1 200

nkOF  0.9 900
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jputj;jpd; mlu;j;jpia vq;qdk; fhzyhk;?

u u u u u jputj;jpd; mlu;j;jpiaf; fhzy;jputj;jpd; mlu;j;jpiaf; fhzy;jputj;jpd; mlu;j;jpiaf; fhzy;jputj;jpd; mlu;j;jpiaf; fhzy;jputj;jpd; mlu;j;jpiaf; fhzy;

xU jputj;jpd; fdtsTk; jpzpTk; njupe;jpUg;gpd;

Nkw;Fwpj;j njhlu;gpd; %yk; mjd; mlu;j;jpiaf;

fhzyhk;. vdpDk;> jputj;jpd; mlu;j;jpiaf; fhz;gjw;F

e P ukhd p vDk ;  xU t pNrl cgfuzk ;

gad;gLj;jg;gLfpwJ. Ma;$lq;fspy; cs;s ePukhdp

xd;wpd; glk; cU 2.20 ,y; fhl;lg;gl;Ls;sJ.

ePukhdpahdJ tsp epuk;gpa xU fz;zhbf;

Fohiaf; nfhz;Ls;sJ. mjd; fPo;Kidapy; epiwahf

<af; Fz;Lfs; ,lg;gl;Ls;sd. ePukhdp jputj;jpy;

epiyf;Fj;jhf mkpo;e;jpUg;gjw;F ,f;Fz;Lfs;

cjTfpd ;wd. fz;zhbf ; Foha ;k PJ cs;s

mstpilapypUe;J jputj;jpd; mlu;j;jpia Neubahf

thrpj;J mwpayhk;.

ePukhdpiag; gad;gLj;jpr; rpy jputq;fspd; mlu;j;jpiaf;

fhz;gjw;fhfr; nraw;ghL 2.3 Ir; nra;Aq;fs;.

 nraw;ghL - 2.3 nraw;ghL - 2.3 nraw;ghL - 2.3 nraw;ghL - 2.3 nraw;ghL - 2.3

• caukhd rpy ghj;jpuq;fisAk; (msf;Fk; cUis my;yJ Nkw;gFjp

e Pf ;fg ;gl ;l g pshj ;j pf ;Fg ; Nghj ;jy ; ) > e Pu ; > kz;nzz;nza; >

Njq;fhnaz;nza; Nghd;w jputq;fisAk; ngw;Wf;nfhs;Sq;fs;.

• ,j;jputq;fis caukhd ghj;jpuq;fspy; ,l;L ePukhdpia xt;nthd;wpYk;

mkpo;j;jp mlu;j;jpapd; ngWkhdj;ij thrpAq;fs; (ePukhdpia xU

jputj;jpypUe;J NtnwhU jputj;jpw;F khw;W Kd;ghf mjid ed;whfj;

Jilf;f Ntz;Lk;).

• ePq;fs; ngw;w mlu;j;jpapd; ngWkhdq;fis ml;ltiz 2.9 ,y; cs;s

ngWkhdq;fSld; xg;gpl;Lg; ghUq;fs;.

<af;

Fz;Lfs;

cU 2.20cU 2.20cU 2.20cU 2.20cU 2.20

tsp

fz;zhbf;

Foha;
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fspkz;

cU 2.21cU 2.21cU 2.21cU 2.21cU 2.21

tiujY}rp

fsp

Nrhjidf; Foha;

ngd;rpy;

ghdf;Foha;

ePq;fSk; vspa ePukhdpia mikf;fyhk;. mjw;fhf xg;gil 3 ,y;

<LgLq;fs;.

 xg;gil - 3 xg;gil - 3 xg;gil - 3 xg;gil - 3 xg;gil - 3
• Ma;$lj;jpy; cs;s ePukhdp mikf;fg;gl;Ls;s tpjj;ij ed;whf

mtjhdpAq;fs;.

• Nrhjidf; Foha;> ngd;rpy;> ghdf;Foha;> tiujY}rp> fspkz;> kzy;

Mfpatw;iwg;; gad;gLj;jp ePukhdpiar; nra;Aq;fs;.

khztu; FOtpdhy; mikf;fg;gl;l rpy ePukhdpfs; cU 2.21 ,y;

fhzg;gLfpd;wd.

 jputk;jputk;jputk;jputk;jputk;
 mlu;j;jpmlu;j;jpmlu;j;jpmlu;j;jpmlu;j;jp

,urk;

fpspruPd;

ghy;

fly;ePu;

ePu;

xypt; vz;nza;

Njq;fhnaz;nza ;

njug;ge;ijyk;

ngw;Nwhy;

kJrhuk;;

kz;;nzz;nza;

 fd kPw;wUf;Ffd kPw;wUf;Ffd kPw;wUf;Ffd kPw;wUf;Ffd kPw;wUf;F

fpNyhfpuhk;fpNyhfpuhk;fpNyhfpuhk;fpNyhfpuhk;fpNyhfpuhk; ( kg m-3 ) ) ) ) )

fd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;Ffd nrd;upkPw;wUf;F

fpuhk; fpuhk; fpuhk; fpuhk; fpuhk;  (g cm-3     )))))

ml;ltiz 2.9 rpy jputq;fspd; mlu;j;jpml;ltiz 2.9 rpy jputq;fspd; mlu;j;jpml;ltiz 2.9 rpy jputq;fspd; mlu;j;jpml;ltiz 2.9 rpy jputq;fspd; mlu;j;jpml;ltiz 2.9 rpy jputq;fspd; mlu;j;jp

   13.6

    1.26

1.03

1.025

1.0

 0.92

0.9

 0.87

 0.8

 0.791

0.79  790

 900

 870

     13 600

      1 262

1 030

1 025

1 000

 920

 800

 791
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mlu;j;jp mwpag;gl;Ls;s jputq;fspy; me;ePukhdpfis mkpo;j;jpg;

gbtFf;ifiar; nra;ayhk;. mt;thW nra;ahtpl;lhy; mtw;iwj;

jputq;fspd; mlu;j;jpfis xg;gpLtjw;F khj;jpuk; gad;gLj;jyhk;. mg;NghJ

mit mkpOk; Moj;jpw;Nfw;g jputq;fspd; mlu;j;jpgw;wp KbT nra;ayhk;.

ePukhdp mlu;j;jp Fiwe;j jputj;jpy; $LjyhfTk; mlu;j;jp $ba

jputj;jpy; FiwthfTk; mkpo;tijf; fhz;gPu;fs; (cU 2.22).

ghdf;Foha; %yk; mikj;j ePukhdp gy;NtW jputq;fspy; mkpOk;

tpjj;ijg; ghUq;fs;. cq;fs; mtjhdpg;Gfis cU 2.22 cld; xg;gpl;Lg;

ghUq;fs;.

Njhlk;gog; ghdj;ijj; jahupg ;

gjw;fhfj; Njhlk;goj;jpd; rhw;iw xU

fz;zhbf; Ftisf;Fs;Ns gpope;j fPjh>

mjDs; rpwpjsT ePiur; Nru;j;jhs;. gpd;>

mjDs; ,U Njf;fuz;b rPdpiar; Nru;j;Jf;

fiuf;fj; njhlq;fpaNghJ fz;zhbf;

Ftisa pd ;  mba py ;  ,Ue ;j

Njhlk;gotpj;Jfs; rpwpJrpwpjhf kpjf;fj;

njhlq;Ftij fPjh fz;lhs;. vdpDk;>

Ftisapd; mbapy; rpy tpj ;Jfs;

vQ;rpapUg;gijAk; rpy tpj;Jfs; mkpo;e;J

kpjg;gijAk; ghu;j;jhs; (cU 2.23).

,e;epfo;it vq;fdk; tpsf;fyhk; vdr; rpe;jpAq;fs;. rPdpiaf;

fiuf;Fk;NghJ Njhlk;gor;rhw;iwf; nfhz;l ePupd; Fwpj;j xU ,ay;G

khwpapUj;jy; ,jw;Ff; fhuzkhFnkd ePq;fs; Cfpf;fyhk;. mt;thW

khwpa ,ay;G mlu;j;jpahFk;.

cU 2.22cU 2.22cU 2.22cU 2.22cU 2.22

kz;;nzz;nza;

(mlu;j;jp 790 kg m-3)

Njq;fhnaz;nza; (mlu;j;jp 900kg m-3)

ePu;

(mlu;j;jp 1000 kg m-3)

mkpo;;e;j

tpj;Jfs;

cU 2.23 - Njhlk;gog; ghdk;cU 2.23 - Njhlk;gog; ghdk;cU 2.23 - Njhlk;gog; ghdk;cU 2.23 - Njhlk;gog; ghdk;cU 2.23 - Njhlk;gog; ghdk;

kpjf;Fk;

tpj;Jfs;

mkpo;e;J

kpjf;Fk;

tpj;Jfs;
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xU jpz;kk; ePupy; fiuAk;NghJ ePupd; mlu;j;jp khWfpd;wjh vd;gij

mwptjw;Fr; nraw;ghL 2.4 Ir; nra;Aq;fs;.

 nraw;ghL - 2.4 nraw;ghL - 2.4 nraw;ghL - 2.4 nraw;ghL - 2.4 nraw;ghL - 2.4

• caukhd ghj;jpuk;> mikj;j ePukhdp> rPdp> A+upah> cg;G> ePu;>

Nkirf;fuz;b Mfpatw;iwg; ngw;Wf;nfhs;Sq;fs;.

• caukhd ghj;jpuj;jpy; Vwj;jho 3/4 gq;fpw;F ePiu ,l;L ePukhdp mkpOk;

Moj;ijf; Fwpj;Jf;nfhs;Sq;fs;.

• 1> 2> 3> 4 Nkirf;fuz;b vd;wthW rPdpia ePupy; fiuj;J ePukhdp

mkpOk; Moj;ijf; Fwpj;Jf;nfhs;Sq;fs;.

• cg;G> A+upah Nghd;w nghUs;fisAk; gad;gLj;jp ,t;thNw

nraw;ghl;bid kPz;Lk; nra;Aq;fs;.

• jpz;kk; fiuAk;NghJ ePupd; mlu;j;jp khWk; tpjk; njhlu;ghf cq;fs;

Kbit vLj;JiuAq;fs;.

rPdpia my;yJ NtNwhU nghUisf; fiuf;Fk;NghJ ePukhdp

mkpOk; Mok; gbg;gbahff; Fiwfpd;wikia> mjhtJ mJ $Ljyhf

kpjf;fpd;wikia ePq;fs; mtjhdpf;fyhk;.

vdNt> rPdpiaf; fiuf;Fk;NghJ ePupd; mlu;j;jp mjpfupf;fpd;wJ

vdf; $wyhk;. jpz;kk; fiuAk;NghJ ePupd; mlu;j;jp mjpfupf;fpd;wJ.

nghUs; kpjg;gjpy; jputj;jpd; mlu;j;jp nry;thf;Fr; nrYj;Jtjdhy;

mlu;j ;jp mjpfupf;Fk;NghJ ePukhdp $Ljyhf kpjf;fpd;wnjd

mwpag;gl;Ls;sJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

fly;ePupd; mlu;j;jp Mw;WePupd; mlu;j;jpapYk; ghu;f;ff; $bajhFk;. ,jw;Ff;

fhuzk; fly;ePupy; cg;Gfs; mjpfstpy; fiue;jpUf;fpd;wikahFk;.

Njhlk;gor;rhW cs;s ePupy; rPdp rpwpJ rpwpjhff; fiuf;fg;gLk;NghJ

mlu;j;jp rpwpJ rpwpjhf mjpfupf;fpd;wJ. mg;NghJ Njhlk;go tpj;Jfs;

kpjf;fj; njhlq;Ffpd;wd. NkYk; rPdp fiuf;fg;gLk;NghJ mlu;j;jp

mjpfupf;fpd;wikahy; tpj;Jfs; $ba mstpy; kpjf;fpd;wd. vdpDk;>

rpy tpj;Jfs; mkpo;e;jpUg;gjw;Fk; NtW rpy tpj;Jfs; mkpo;e;J

kpjg;gjw;Fk; fhuzk; kw;iwa tpj;Jfis tpl mt;tpj;Jfspd; mlu;j;jp

mjpfkhf ,Ug;gNjahFk;.
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Fwpj;j nghUs; xd;W xU jputj;jpy; kpjj;jypy; my;yJ mkpo;jypy;

jputj;jpd; mlu;j;jp vd;Dk; fhuzp khj;jpuk; nry;thf;Fr; nrYj;Jtjpy;iy

vd;gJ ,jdpd;Wk; njspthfpd;;wJ. nghUspd; mlu;j;jpAk; ,jpy; nry;thf;Fr;

nrYj;jyhk;. ,jidg; gw;wp mwptjw;Fr; nraw;ghL 2.5 Ir; nra;Aq;fs;.

nraw;ghL - 2.5nraw;ghL - 2.5nraw;ghL - 2.5nraw;ghL - 2.5nraw;ghL - 2.5

•  gpd;tUk; nghUs;fisr; Nrfupj;Jf;

nfhs;Sq;fs;.

 c-k; : ,Uk;ghzp> nkOFj; Jz;L>

mYkpdpa ehzak;> jf;if milg;ghd;>

ePu; epuk;gpa rpwpa nghypj;jPd; ig>

•  xU Ngrpdpy; ePiu epug;gp ePq;fs; Nrfupj;j nghUs;fis ePupy;

xt;nthd;whf ,Lq;fs;.

•  mkpOk;> mkpo;e;J kpjf;Fk;> kpjf;Fk; nghUs;fis mtjhdpj;J

Xu; ml;ltizapy; Fwpj;Jf;nfhs;Sq;fs;.

ePupYk; ghu;f;f mlu;j;jp $ba ,Uk;G> mYkpdpak; Nghd;w

cNyhfq;fshyhd nghUs;fs; ePupy; mkpo;fpd;wd vdTk; ePupYk; ghu;f;f

mlu;j;jp Fiwe;j nkOF> jf;if Nghd;w nghUs;fs; ePupy; kpjf;fpd;wd

vdTk;> ePupd; mlu;j;jpf;Fr; rkkhditAk; ePu; epuk;gpa nghypj;jPd; ig

Nghd;wdTkhd nghUs;fs; ePupy; mkpo;e;J kpjf;fpd;wd vdTk; ePq;fs;

mtjhdpj;jpUg;gPu;fs;. ePiuj; jtpu NtW ve;jj; jputk; njhlu;ghfTk;

,j;jifa mtjhdpg;Gfisg; ngwyhk;. ,jpypUe;J xU nghUs; kpjj;jy;

my;yJ mkpOjy; njhlu;ghfg; gpd;tUk; KbTf;F tuyhk;.

xU jputj;jpYk; mlu;;j;jp $ba nghUs;fs; mj;jputj;jpy; mkpOk;

mNjNtis jputj;jpYk; mlu;;;;j;jp Fiwe;j nghUs;fs; mj;jputj;jpy;

kpjf;Fk;. jputj;jpd; mlu;j;jpf;Fr; rkkhd mlu;j;jp cs;s nghUs;fs;

jputj;jpy; mkpo;e;J kpjf;Fk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

jputj;jpd; mlu;j;jpapYk; Fiwe;j mlu;j;jpAs;s jpz;kg; nghUs;fs;

mj;jputj;jpy; kpjg;gJ Nghd;W mlu;j;jp Fiwe;j jputq;fSk;

kpjf;fpd;wd. ,jdhNyNa ePupy; kz;;nzz;nza; kpjf;fpd;wJ.
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2.3.3 mlu;j;jpapd; gy;tifik gad;glj;jf;f re;ju;g;gq;fs;2.3.3 mlu;j;jpapd; gy;tifik gad;glj;jf;f re;ju;g;gq;fs;2.3.3 mlu;j;jpapd; gy;tifik gad;glj;jf;f re;ju;g;gq;fs;2.3.3 mlu;j;jpapd; gy;tifik gad;glj;jf;f re;ju;g;gq;fs;2.3.3 mlu;j;jpapd; gy;tifik gad;glj;jf;f re;ju;g;gq;fs;

u u u u u jpz;kf; fyitapypUe;J Njitahd $iw NtWgLj;jy;jpz;kf; fyitapypUe;J Njitahd $iw NtWgLj;jy;jpz;kf; fyitapypUe;J Njitahd $iw NtWgLj;jy;jpz;kf; fyitapypUe;J Njitahd $iw NtWgLj;jy;jpz;kf; fyitapypUe;J Njitahd $iw NtWgLj;jy;

muprp fisjy;muprp fisjy;muprp fisjy;muprp fisjy;muprp fisjy; - muprpAld; fye;Js;s fy;> kzy; Mfpatw;wpd;

mlu;j;jp muprp> ePu; Mfpatw;wpd; mlu;j;jpapYk; $baJ. MfNt> mupf;FQ;

rl;bapy; muprpia vLj;J ePu; tpl;Lf; fisAk;NghJ> fy;Yk; kzYk;

mupf;FQ; rl;bapy; mbf;Fr; nry;Yk; mNjNtis muprp Kd;Ndhf;fp

Nky; Nehf;fpj; js;sg;gLk;.

Rsfpdhy; Gilj;jy;Rsfpdhy; Gilj;jy;Rsfpdhy; Gilj;jy;Rsfpdhy; Gilj;jy;Rsfpdhy; Gilj;jy; - fyitapy; ,Uf;Fk; mlu;j;jp

$ba fy;> kzy; Nghd;w nghUs;fs; Rsfpd; gpw;gFjpapy;

vQ;rpapUf;Fk; mNjNtis mlu;j;jp Fiwe;j muprp

Nghd;w nghUs;fs; Kd;Ndhf;fpj; js;sg;gLk;.

,uj;jpdf;fw;fis mupj;jy;,uj;jpdf;fw;fis mupj;jy;,uj;jpdf;fw;fis mupj;jy;,uj;jpdf;fw;fis mupj;jy;,uj;jpdf;fw;fis mupj;jy; - mupf;Fk; tl;bapy;

,uj;jpdf;fw;gbT kz;iz ,l;L ePupy; fyf;Fk;NghJ

mlu;j;jp $ba ,uj;jpdf;fy;> fw;fs; Mfpad tl;bapd;

mbapy; gbAk;. ePUld; mlu;j;jp Fiwe;j kz;

ntspNaWk;. ,jd; %yk; ,uj;jpdf;fy;iy vspjhf

NtWgLj;jp vLf;fyhk;.

uuuuu jputq;fis NtWgLj;jy;jputq;fis NtWgLj;jy;jputq;fis NtWgLj;jy;jputq;fis NtWgLj;jy;jputq;fis NtWgLj;jy;

tPLfspNy Njq;fha;g;G+itg; gpope;J

ngwg ;gLk ; ghiy mLg;g py ; ed;whff ;

fha;r ;Rtjd; %yk; Njq;fhnaz;nza;

jahupf;fg;gLk;. Njq;fhnaz;nza; mlu;j;jp

Fiwe;jjhifahy; e Pu pd;k PJ kpjf;Fk;.

fuz;bapd; %yk; Njq;fhnaz;nzia

NtWgLj;jp vLf;fyhk; (cU 2.25).

nfhjpePuhtpapd; %yk; fWth ,iyia mtpj;Jf; fWth vz;nzia

cw;gj;jp nra;Ak; ,Wjpg; gbKiwapy; fWth vz;nzAld; ePUk; tbfpd;wJ.

fWth vz;nzapd; mlu;j;jp ePupd; mlu;j;jpapYk; $bajhifahy; fWth

vz;nza; ePupd; fPo; ,Uf;Fk;. MfNt> NrUk; ghj;jpuj;jpypUe;J gpup

GdypDs; Cw;wp> Xa;tile;j gpd;du; fPNo ,Uf;Fk; jpUFgpbapidj;

jpwe;J fWth vz;nza; gpupj;njLf;fg;gLk;.

ePUk;

kz;bAk;

cU 2.25cU 2.25cU 2.25cU 2.25cU 2.25

Njq;fhnaz;nza;

cU 2.24cU 2.24cU 2.24cU 2.24cU 2.24

,uj;jpdf;fy;,uj;jpdf;fy;,uj;jpdf;fy;,uj;jpdf;fy;,uj;jpdf;fy;

mupj;jy;mupj;jy;mupj;jy;mupj;jy;mupj;jy;
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2.4 jpz;kk;> jputk;> thA Mfpatw;wpd; tpupTk;2.4 jpz;kk;> jputk;> thA Mfpatw;wpd; tpupTk;2.4 jpz;kk;> jputk;> thA Mfpatw;wpd; tpupTk;2.4 jpz;kk;> jputk;> thA Mfpatw;wpd; tpupTk;2.4 jpz;kk;> jputk;> thA Mfpatw;wpd; tpupTk;

gad;ghLk;gad;ghLk;gad;ghLk;gad;ghLk;gad;ghLk;

jpz;kq;fs;> jputq;fs;> thAf;fs; Mfpad ntg;gkhf;fg;gLk;NghJ

tpupfpd;wd vdTk; Fspu;r;rpailAk;NghJ Muk;gepiyf;F tUfpd;wd

vdTk; ePq;fs; juk; 7 ,y; fw;Ws;sPu;fs;. tpupT vd;gJ fdtsT mjpfup;j;jy;

MFk;. gjhu;j;jq;fspd; ,e;j ,ay;G rpy re;ju;g;gq;fspy; gad;kpf;fjhfTk;

rpy re;ju;g;gq;fspy; vkf;F ,ilA+whfTk; mikAk;. cgfuzq;fs;>

nghwpfs; Mfpatw;iwr; nra;Ak;NghJ gjhu;j ;jq;fspd; tpupT

fUj;jpw;nfhs;sg;gLfpd;wJ. ,tw;iwg; gw;wp Muha;tNj ,t;tyfpd;

Nehf;fkhFk;.

fdtsT mjpfupf;Fk;NghJ jpz;kj;jpd; ePsj;ijAk; mfyj;ijAk;

Nghd;W jbg;Gk; mjpfupf;fpd;wJ. ,t;tpupT kpfTk; rpwpjhifahy; rhjhuz

epiyapy; fz;Zf;Fg; Gyg;gLtjpy;iy. xU kPw;wu; ePsKs;s ,Uk;Gf;Nfhy;

xd;wpd; ntg;gepiy 1oC ,dhy; mjpfupf;Fk;NghJ ePsj;jpy; Vw;gLk;

tpupT 1mm ,d; 1/100 gq;F msT rpwpajhFk;. vdpDk;> jputk;> thA

Mfpad tpuptilAk;NghJ mtw;wpd; tpupit vspjhf mtjhdpf;fyhk;.

cNyhfq;fs; khj;jpuky;y fz;zhb> nfhq;fpwPw;W> gpshj;jpf;F Nghd;w

nghUs;fs; $l ntg;gepiy mjpfupf;Fk;NghJ NtWgl;lstpy;

tpuptilfpd;wd. tpupT fhuzkhf Vw;gLk; tpUk;gj;jfhj tpistpdhy;

nghwpfis mikf;Fk;NghJk; epWTk;NghJk; gy;NtW nghUs;fspd;

tpupitf; fUj;jpw;nfhs;s Ntz;Lk;. ,jidf; fUj;jpw;nfhs;shtpl;lhy;

nghwpj;njhFjp jf;fthW nraw;glhky; ,Uf;Fk; mNjNtis

epWtg;gLk;NghJ nghwpj;njhFjp cWjpahf ,Uf;fkhl;lhJ. cjhuzkhfj;

jz;lthsj;jpy; Vw;gLk; tpupitf; fUJNthk;. jz;lthsq;fs;

tpuptiltjw;F ,lkspf;fhtpl;lhy; mit xd;Nwhnlhd;W njhLifAw;W

tistilayhk;. nfhq;fpwPw;Wg; ghyq;fspy; cNyhf tpupthy;

nfhq;fpwPw;Wfs; ntbf;Fk;.

,aw;ifahf epfOk; tpupT gad;gLk; Njhw;wg;ghLfs; vkf;F ed;ik

gaf;fpd;wd. kz; cz;lhjy;> fhw;W vd;gd mj;jifa ,U Njhw;wg;ghLfs;

MFk;. #upa ntg;gj;jpdhy; #lhfpa ghiw> kiotPo;r;rpapd;NghJ

Fspu;r;rpailfpd;wikahy; my;yJ ghiwfspy; Vw;gLk; xOq;fw;w tpuptpd;

tpisthfj;  Jz;Lfshf cilfpd;wd. ,jd; %yk; kz; cz;lhfpd;wJ.

tsp ntg;gkhFk;NghJ  tpuptiltjhy; mlu;j;jp Fiwe;J Nky;Nehf;fpr;

nry;Yk;. mt;tsp ,Ue;j ,lj;ij epug;Gtjw;Ff; Fspu;r;rpahd tsp

mt;tplj;ij Nehf;fp tUfpd;wikahy; fhw;W cz;lhfpd;wJ. ,t;thW

vkJ tho;Tld; njhlu;Ggl;l tpupitg; gw;wp NkYk; Muha;Nthk;.
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 2.4.1 jpz;kg; gjhu;j;jq;fspd; tpupT 2.4.1 jpz;kg; gjhu;j;jq;fspd; tpupT 2.4.1 jpz;kg; gjhu;j;jq;fspd; tpupT 2.4.1 jpz;kg; gjhu;j;jq;fspd; tpupT 2.4.1 jpz;kg; gjhu;j;jq;fspd; tpupT

Xu; cNyhff;Nfhiy ntg;gkhf;Fk;NghJ mjd; ePsj;jpy; Vw;gLk;

tpupitf; fhz;gjw;Fr; nraw;ghL 2.6 ,y; <LgLNthk;. ,t;tpupT

ntWq;fz;Zf;Fg; Gydhfhky; ,Ug;gjdhy; mjid mtjhdpg;gjw;F

cj;jp; xd;W gad;gLj;jg;gl;Ls;s tpjj;ijg; ghUq;fs;.

nraw;ghL - 2.6nraw;ghL - 2.6nraw;ghL - 2.6nraw;ghL - 2.6nraw;ghL - 2.6
Vwj;jho 1 kPw;wu; ePsKs;s Xu; cNyhff;Nfhy; (cUf;fpapizf;Fk;

gpj;jisf; Nfhy; cfe;jJ)> ml;ilj; jhspypUe;J ntl;bnaLf;fg;gl;l

Xu; miutl;lk;> xU ngd;rpy;> Vwj;jho 5 cm ePsKs;s fk;gpj;Jz;L> ,U

nkOFtu;j;jpfs; Mfpatw;iw vLj;Jf;nfhs;Sq;fs;. glj;jpy; cs;sthW

gupNrhjid xOq;fikg;igj; jahu; nra;Jnfhs;Sq;fs;. cNyhff;Nfhiy

ntg;gkhf;Fk;NghJ eilngWgtw;iw mtjhdpAq;fs;.

cNyhfq;fis ntg;gkhf;Fk;NghJ fhl;bahfg; gad;gLj;jpa Nfhy;

tyg;gf;fkhfr; RoYk; tpjj;ij mstpiliag; gad;gLj;jp mwpe;J

nfhs;syhk;. ,t;thW mJ Roy;fpd;wikf;Ff; fhuzk; cNyhff;Nfhypd;

ePsk; mjpfupf;fpd;wikahFk;. ePq;fs; gad;gLj;jpa cNyhff;Nfhiy

xj;j NtW cNyhfq;fspdhyhd Nfhy;fspd; ePsj;jpy; Vw;gLk; tpupitAk;

,t;thNw mwpe;Jnfhs;syhk;.

gy;NtW cNyhfq;fspd; ePsq;fspy; Vw;gLk; tpuptpd; NtWghl;bidg;

gad;gLj;jp gaDWjp tha;e;j cj;jpahfpa <UNyhff;fPw;iwj; (bimetallic

strip) jahu ; nra;Jnfhs;syhk; . ,J rkePsKs;s ntt;NtW

cNyhfq;fshyhd ,U fPw;Wfis xd;whf itj;Jj; jiwe;J nra;ag;gLk;.

Ma;$lj;jpYs;s <UNyhff;fPw;W mYkpdpak;> gpj;jis vd;Dk; ,U

cNyhff;fPw;Wfis xUkpf;f ,izg;gjd; %yk; nra;ag;gl;Ls;sJ. mjpy;

kuf;ifg;gpb nghUj;jg;gl;bUf;Fk; (cU 2.26).

kuf; ifg;gpb

mYkpdpaf;fPw;W

gpj;jisf;fPw;W

cU 2.26cU 2.26cU 2.26cU 2.26cU 2.26

Nkir

mstpil Fwpf;fg;gl;Ls;s

miutl;l ml;ilj;jhs;

fk;gpj;Jz;L

G tbtg;

gpb

cNyhff;Nfhy;

ngd;rpy;

fk;gpj;Jz;L
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<UNyhff;fPw;wpypUe;J ngwj;jf;f xU gaid ,dq;fhz;gjw;Fr;

nraw;ghL 2.7 ,y; <LgLNthk;.

  nraw;ghL - 2.7  nraw;ghL - 2.7  nraw;ghL - 2.7  nraw;ghL - 2.7  nraw;ghL - 2.7

• Nkw;Fwpj;j xOq;fikg;igj; jahu;nra;J> kpd;Fkpio xspur; nra;tjw;fhf

,Ukghzpia <UNyhff;fPw;wpy; njhLifAwr; nra;Aq;fs;.

• vupAk; nkOFtu;j;jpiaf; nfhz;L <UNyhff;fPw;iw ntg;gkhf;fp

eilngWgtw;iw mtjhdpAq;fs;.

• nkOFtu;j;jpia mfw;wp <UNyhff;fPw;iwf; Fspu;;r;rpaila tpl;L

eilngWgtw;iw mtjhdpAq;fs;.

<UNyhff;fPw;W ntg;gkhf;fg;gLk;NghJ fPo;Nehf;fp tistijAk;

(cU 2.27) kpd;Fkpo; miztijAk; mtjhdpf;fyhk;.

,jw;Ff; fhuzk; <UNyhff;fPw;wpYs;s mYkpdpak; gpj;jisapYk;

ghu;f;ff; $Ljyhf tpuptilfpd;wikahFk;. ,q;F <UNyhff;fPw;W kpd;Rw;wpy;

Mspahfg; gad;gLfpwJ.

rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!
gpj;jis> ,Uk;gpYk; ghu ;f ;ff;

$Ljyhf t p u ptilf pd ; wJ .

gpj;jis - ,Uk;G <UNyhff;fPw;W

ntg;gkhf;fg;gLk;NghJ tisAk;

tpjj;ijj; njupe;njLq;fs;.

jpz;kg; nghUs;fspd; tpupit vkJ ehshe;jg; gzpfspy; gaDWjp

tha;e;j tpjj;jpy; gad;gLj;jyhk;. mjidg; gw;wp ,g;NghJ Muha;Nthk;.

cU 2.27cU 2.27cU 2.27cU 2.27cU 2.27

gpj;jis

 <UNyhff;fPw;W<UNyhff;fPw;W<UNyhff;fPw;W<UNyhff;fPw;W<UNyhff;fPw;W

ntg;gkhf;f Kd;du;ntg;gkhf;f Kd;du;ntg;gkhf;f Kd;du;ntg;gkhf;f Kd;du;ntg;gkhf;f Kd;du;

mYkpdpak; mYkpdpak;

gpj;jis

  <UNyhff;fPw;W<UNyhff;fPw;W<UNyhff;fPw;W<UNyhff;fPw;W<UNyhff;fPw;W

ntg;gkhf;fpa gpd;du;ntg;gkhf;fpa gpd;du;ntg;gkhf;fpa gpd;du;ntg;gkhf;fpa gpd;du;ntg;gkhf;fpa gpd;du;

21
cU 2.28cU 2.28cU 2.28cU 2.28cU 2.28

gpj;jis gpj;jis

jhq;fp
jhq;fp

,Uk;ghzp

mYkpdpak;

gpj;jis

kpd;Fkpo;
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u u u u u jpz;kg; nghUs;fspd; tpuptpd;; gad;ghLjpz;kg; nghUs;fspd; tpuptpd;; gad;ghLjpz;kg; nghUs;fspd; tpuptpd;; gad;ghLjpz;kg; nghUs;fspd; tpuptpd;; gad;ghLjpz;kg; nghUs;fspd; tpuptpd;; gad;ghL
kuj;jpdhy; nra;ag;gl;l tz;br; rpy;ypy; tisaj;ijg; nghUj;Jjy;>

,Wf;fpa fz;zhbg; Nghj;jypd; cNyhf %biaf; fow;Wjy; Nghd;w

re;ju;g;gq;fspy; tpupT gad;gLk; tpjk; gw;wp juk; 7 ,y; fw;Ws;sPu;fs;.

,dp <UNyhff;fPw;wpd; NtW gad;ghLfs; gw;wp Muha;Nthk;.

kpd;dOj;jpapdJk; kpd;#isapdJk;; ntg;gepWj;jpapy; ntg;gkpd;dOj;jpapdJk; kpd;#isapdJk;; ntg;gepWj;jpapy; ntg;gkpd;dOj;jpapdJk; kpd;#isapdJk;; ntg;gepWj;jpapy; ntg;gkpd;dOj;jpapdJk; kpd;#isapdJk;; ntg;gepWj;jpapy; ntg;gkpd;dOj;jpapdJk; kpd;#isapdJk;; ntg;gepWj;jpapy; ntg;g

MSifiag; gad;gLj;jy;.MSifiag; gad;gLj;jy;.MSifiag; gad;gLj;jy;.MSifiag; gad;gLj;jy;.MSifiag; gad;gLj;jy;.

kpd;dOj;jpapy; my;yJ kpd;#isapy; ntg;gepiyia khwhky;

NgZtjw;F ntg;gr;RUspD}lhfg; ghAk; kpd;Ndhl;lj;ijf; fl;Lg;gLj;Jk;

jd;dpaf;f Mspahf <UNyhff;fPw;Wg; gad;gLj;jg;gLfpd;wJ. ntg;gr;RUs;

Fwpj;j ntg;gepiyia mile;jJk; <UNyhff;fPw;W tise;J kpd;Rw;wpd;

njhlu;G mw;Wg;NghFk;. ntg;gk; fpilf;fhikahy; <UNyhff;fPw;W

Fspu;r;rpaile;J kPz;Lk; njhlf;fepiyia milAk;NghJ kpd;Rw;W

G+uzkhFk;. mg;NghJ ntg;gr;RUs; kWgbAk; ntg;gkhFk;.

kpd;dOj;jpapd; ifg;gpbf;F mz;ikapy; cs;s nrg;gQ; nra;Ak;

Mzpia <UNyhff;fPw;Wld; njhLifAkhW Row;Wtjd; %yk; $Ljyhd

ntg;gepiyf;F ntg;gkhf;fyhk;.

jP mwptpg;G cgfuzq;fspy; jd;dpaf;f Mspahfg; gad;gly;jP mwptpg;G cgfuzq;fspy; jd;dpaf;f Mspahfg; gad;gly;jP mwptpg;G cgfuzq;fspy; jd;dpaf;f Mspahfg; gad;gly;jP mwptpg;G cgfuzq;fspy; jd;dpaf;f Mspahfg; gad;gly;jP mwptpg;G cgfuzq;fspy; jd;dpaf;f Mspahfg; gad;gly;

jP Vw;gLk;NghJ mjid mwptpf;fg; gad;gLj;jg;gLk; cgfuzk; jP

mwptpg;G cgfuzkhFk;. jP Vw;gLk;NghJ <UNyhff;fPw;W ntg;gkhfp

tisAk;. mg;NghJ kpd;Rw;W G+uzkilfpwJ. mJ nraw;gLk; tpjj;;ij

cU 2.30 ,ypUe;J tpsq;fpf;nfhs;syhk;.

cU 2.29cU 2.29cU 2.29cU 2.29cU 2.29

<UNyhff;

fPw;W

gpj;jis

,Uk;G

ntg;gkhf;FQ;

RUs;

gpshj;jpf;F

me;jKs;s nrg;gQ;

nra;Ak; Mzp

flj;jp

cU 2.30cU 2.30cU 2.30cU 2.30cU 2.30

rhjhuz epiyik

kpd;kzp
nrg;gQ;nra;Ak; Mzp

gpj;jis
,Uk;G

kpd;kzp

ntg;gkhfpa gpd;du;

gpj;jis
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Nrhbaikjnuhl;irl;Lg; Nghd;w fhuKk;

jhtu vz;nza;> tpyq;F vz;nza; Nghd;w vz;nza;

tiffSk; my;yJ nfhOg;GfSk; rtu;f;fhuk; nra;ag;

gad;gLk; %yg;nghUs;fshFk;. ,yq;ifapy;

Njq;fhnaz;nza; ,jw;F xU %yg;nghUshfg;

gad;gLj;jg;gLfpd;wJ.

ePupy; fiuahj vz;nza;f; fiwfisf; Fok;ghf;Ftjd; %yk;

vkJ clypypUe;J my;yJ cil kw;Wk; NtW Nkw;gug;GfspypUe;J

vz;nza;f; fiwfis ,yFthf mfw;wr; rtu;f;fhuk; cjTfpwJ.

cg;GePupy; rtu;f;fhuj;jpd; fOty; tpidj;jpwd; FiwtilAk;. nraw;ifg;

nghUs;fspdhyhd Jg;Guthf;fpfspd; nraw;ghL rtu;f;fhuj;jpd;

nraw;ghl;bid xj;Js;sNghjpYk; mit cg;GePupYk; fOtw;nraiyg;

ghjpg;gpd;wpr; nra;fpd;wd. jw;NghJ rtu;f;fhuj;jpw;Fg; gjpyhfj;

Jg;Guthf;fpfs; mjpfstpy; gad;ghl;by; cs;sd. rtu;f;fhuj;jpdhy;

fOtg;gl;l mOf;FePu ; ,aw;ifahfg;

gpupifahf;fpfspd; jhf;fj;jpw;Fl;gl;Lg;

gpupifailfpd;wJ. vdpDk;> Jg;Guthf;

fpfspdhy; fOtg;gl;l mOf;FePu; mt;thW

gpupifaila Kbahjjhifahy;> ePu;

khriltjw;F xU Kf;fpakhd fhuzpahf

mit mikfpd;wd. mit fye;j ePupy; Eiu>

kz;b Mfpad cz;lhtjhy; ePu;tho;

mq;fpfSf;Fg; ghjfkhd epiyikia

Vw;gLj;jpr; #oy; gpur;rpidfSf;F VJthf

cs;sd.

 2.6.2 jPe;ijfSk; epwg;nghUs;fSk;  2.6.2 jPe;ijfSk; epwg;nghUs;fSk;  2.6.2 jPe;ijfSk; epwg;nghUs;fSk;  2.6.2 jPe;ijfSk; epwg;nghUs;fSk;  2.6.2 jPe;ijfSk; epwg;nghUs;fSk;  (Paints and Pigments)

kuk; kw;Wk; cNyhfj; jsthlq;fspd; Nkw;gug;G> tPl;bd; Rtu;

Mfpatw;iwg; ghJfhg;gjw;Fk; moFgLj;Jtjw;Fk; G+rg;gLk; gy;NtW

jPe;ijfSk; epwg;nghUs;fSk; ,urhadg; gjhh;j;jq;fshFk;. ,it

ngUk;ghYk; J}a gjhh;j;jq;fshf md;wpg; gy gjhh;j;jq;fspd; fyit

fshfj; jahupf;fg;gLfpd;wd.

mitahtd :

 
• nkd;glyj;ij cz;lhf;Fk; nghUs;

  • epwq;fisj; jUk; nghUs;

(epwg;nghUs;)>

  • mg;nghUs;fisf; fiuf;fg;

gad;gLj;Jk; Mtpg;gwg;Gs;s jputk;

Mfpad jPe;ijf; fyitapy; mlq;fp

,Uf;Fk; gpujhd $WfshFk;.

cU 2.42 - rtu;f;fhucU 2.42 - rtu;f;fhucU 2.42 - rtu;f;fhucU 2.42 - rtu;f;fhucU 2.42 - rtu;f;fhu

Eiunfhz;l ePu;epiyEiunfhz;l ePu;epiyEiunfhz;l ePu;epiyEiunfhz;l ePu;epiyEiunfhz;l ePu;epiy

cU 2.43
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epwg;nghUs;fshfg; gy;NtW cNyhf cg;GfSk; cNyhfj;J}Sk;

ngUk;ghYk; gad;gLj;jg;gLk;. jPe;ijiag; g+rpa gpd;du; G+rpa Nkw;gug;gpd;

kPJ mJ jdp nkd;glykhf ,Ug;gij ePq;fs; mtjhdpf;fyhk;. jPe;ijiag;

G+rpa gpd;du; mjidj; jahupf;fg; gad;gLj;jpa Mtpg;gwg;Gs;s nghUs;

Mtpahfp ntspNaWk;. mg;NghJ jPe;ijapy; mlq;fpAs;s Vida

nghUs;fs; glykhf mikAk;.

j Pe ;ijiaj; jahupf ;fg ; gad;gLj;jg;gLk; Mtpg ;gwg;Gs;s

fiug;ghd;Nghd;W mtw;wpd; fl;bahFkpay;igf; Fiwf;fg; gad;gLj;jg;gLk;

nkypjhf;fp> njug ;ge ;ijyk; Nghd;w nghUs;fSk; #oYf;F

cfe;jitay;y. mtw;iwf; $Ljyhfr; Rthrpg;gJk; jPq;F gaf;Fk;. rpy

jPe;ij epwg;nghUs;fSk; er;Rj;jd;ikAs;sdthf mwpag;gl;Ls;sd.

     2.6.3 czTld; Nru;f;fg;gLk; gjhh;j;jq;fs2.6.3 czTld; Nru;f;fg;gLk; gjhh;j;jq;fs2.6.3 czTld; Nru;f;fg;gLk; gjhh;j;jq;fs2.6.3 czTld; Nru;f;fg;gLk; gjhh;j;jq;fs2.6.3 czTld; Nru;f;fg;gLk; gjhh;j;jq;fs ; ; ; ; ; ; (Food additives)

czTfspd; Rit> ,ay;G> kzk; Mfpatw;iw Nkk;gLj;Jtjw;Fk;

czTfisg; gy;NtW tpjkhfj; jahupj;Jg; NgzTk; gy;NtW gjhh;j;jq;fs;;

czTld; Nru;f;fg;gLk;. czTld; Nru;f;fg;gLk; gjhh;j;jq;fis (czTr;

Nru;f;iffs;) mtw;wpd; %yk; epiwNtw;wg;gLk; njhopYf;Nfw;g

tifg;gLj;jyhk;.

u u u u u Nghrizg; gjhh;j;jq;fsNghrizg; gjhh;j;jq;fsNghrizg; gjhh;j;jq;fsNghrizg; gjhh;j;jq;fsNghrizg; gjhh;j;jq;fs ; ; ; ; ; ; (Nutrients)

czTfspd; Nghrizg; ngWkhdj;ij Nkk;gLj;Jtjw;F czTld;

gy;NtW Nghrizg; gjhh;j;jq;fs;; Nru;f;fg;gLfpd;wd. tpw;wkpd; tiffs;>

fdpAg;Gfs; Mfpatw;iw mjw;F cjhuzkhff; Fwpg;gplyhk;. maBd;

cs;s cg;ig czTld; Nru;g;gjw;Ff; fhuzk; maBd; clYf;Fj;

Njitahd Ez;Nghrizg; gjhh;j;jkhf ,Uf;fpd;wikahFk;.

uuuuu RitA+l;bfs; RitA+l;bfs; RitA+l;bfs; RitA+l;bfs; RitA+l;bfs; (Flavourings)

cztpd; Ritiaf; $l;Ltjw;Fg; gad;gLj;jg;gLk; gjhh;j;jk;

RitA+l;b vdg;gLk;. cg;G> thridr;ruf;F Mfpad ,aw;ifr;

RitA+l;bfshFk;. nkhNdhNrhbak; F@l;lhNkl; (MSG) nraw;ifr;

RitA+l;bahfg; gad;gLj;jg;gLfpwJ.

uuuuu     ew;fhg;Gg; gjhu;j;jq;fsew;fhg;Gg; gjhu;j;jq;fsew;fhg;Gg; gjhu;j;jq;fsew;fhg;Gg; gjhu;j;jq;fsew;fhg;Gg; gjhu;j;jq;fs ;; ;; ; ;; ;; ;     (Preservatives)

czTfisg; gOjilahky; gy ehl;fSf;Fg; ghJfhg;gjw;Fr;

Nru;f;fg;gLk; ,urhadg; gjhh;j;jq;fs; ew;fhg;Gg; gjhh;j;jq;fs; (preservatives)

vdg;gLk;. cg;ghdJ Mjpfhyj;jpypUe;Nj  kdpjdhy;  gad;gLj;jg;gl;L
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tUk; ew;fhg;Gg; gjhu;j;jkhFk;. tpdhfpup> fha;r;rpa

rPdpf;fiury; (rPdpg;ghzp) Mfpad ew;fhg;Gg;

gjhh;j;jq;fshfg; gad;gLj;jg;gLfpd;wd. ,it jtpu

NtW ,urhadg; gjhh;j;jq;fSk; ,j;Njitf;Fg;

gad;gLj;jg;gLfpd;wd.

u u u u u epw%l;bfs; epw%l;bfs; epw%l;bfs; epw%l;bfs; epw%l;bfs; (Colourings)

,dpg;G tiffs; (gzpahuq;fs;)> ,dpg;Gg; ghdq;fs; Mfpatw;Wf;F

epw%l;Ltjw;F epw%l;bg;gjhh;j;jq;fs;; gad;gLj;jg;gLfpd;wd. kQ;rs;

Nghd;w ,aw;if epw%l;bfSk; NtW nraw;if epw%l;bfSk; re;ijapy;

cs;sd.

u u u u u nghq;fr; nra;Ak; gjhh;j;jq;fsnghq;fr; nra;Ak; gjhh;j;jq;fsnghq;fr; nra;Ak; gjhh;j;jq;fsnghq;fr; nra;Ak; gjhh;j;jq;fsnghq;fr; nra;Ak; gjhh;j;jq;fs; (Raising Substances)

ghz;> Nff;> tpRf;Nfhj;J Mfpatw;iw nkd;ikahf;Ftjw;Fk;

,Nyrhfj; jahupg;gjw;Fk; nghq;fr; nra;Ak; gjhh;j;jk; gad;gLj;jg;

gLfpd;wJ. ,jw;F mg;gr;Nrhlhj;J}is cjhuzkhff; Fwpg;gplyhk;.

u u u u u ,dpg;Gr; Rita+l;bfs,dpg;Gr; Rita+l;bfs,dpg;Gr; Rita+l;bfs,dpg;Gr; Rita+l;bfs,dpg;Gr; Rita+l;bfs; (Sweeteners)

,dpg;Gr; Rita+l;bfisg; gad;gLj;jp czTf;F ,dpg;Gr;

RitA+l;lg;gLk;. rPdp> rf;fupd; Mfpad ,tw;Wf;F cjhuzq;fshFk;.

czTld; Nru;f;fg;gLk; gjhh;j;jq;fs;; njhlu;ghf tpNrl ftdj;ijr;

nrYj;j Ntz;Lk;. Vnddpy;> ,tw;wpy; gy nraw;ifg; gjhh;j;jq;fshf

,Uf;Fk; mNjNtis> ,it gy;NtW tpUk;gj;jfhj tpisTfisAk;

Vw;gLj;Jfpd;wd. gy;NtW epw%l;ba czTfs;> ghdq;fs;> ,iwr;rp>

kPd; Mfpatw;iwg; gad;gLj;jpj; jahupj;j czTg; nghUs;fspy; Nkw;Fwpj;j

nraw;ifg; gjhh;j;jq;fs;; mjpf mstpy; fhzg;gLfpd;wd. ,j;jifa

czTfis mjpf mstpy; cl;nfhs;tijj; jtpu;f;f Ntz;Lk;.

 xg;gil - 5 xg;gil - 5 xg;gil - 5 xg;gil - 5 xg;gil - 5
• gy;NtW czTg; nghUs;fs; nghjpnra;ag;gLk; ciwfisg;

guprPypAq;fs;. mtw;wpy; Fwpg;gplg;gl;Ls;s czTld; Nru;f;fg;gLk;

gjhh;j;jq;fisg; gl;baw;gLj;Jq;;fs;. mtw;wpd; njhopYf;fika

tifg;gLj;Jq;fs;.

cU 2.44 - ghJfhf;fg;gl;lcU 2.44 - ghJfhf;fg;gl;lcU 2.44 - ghJfhf;fg;gl;lcU 2.44 - ghJfhf;fg;gl;lcU 2.44 - ghJfhf;fg;gl;l

rpy czT tiffs;rpy czT tiffs;rpy czT tiffs;rpy czT tiffs;rpy czT tiffs;
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cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

czTld; Nru;f;fg;gLk; mDkjpf;fg;gl;l epwq;fs;> ew;fhg;Gg;

gjhh;j;jq;fs; vd;gtw;Wf;F  tpNrl  ,yf;fq;fs;  toq;fg;gl;Ls;sd.
,it  E vz; (E number) vd miof;fg;gLk;.

c-k; : E - 223 mDkjpf;fg;gl;l ew;fhg;Gg; gjhh;j;jk;> E -102

mDkjpf;fg;gl;l epw%l;bfs;. NkYk;> czTg; nghjpfspy; cs;s E

vz;izg; gupr Pypj ;J mjpy; mlq;fpapUf;Fk; gjhu ;j ;jj;ijj;

jPu;khdpf;fyhk;.

     2.6.4 xg;gidg; nghUs;fs; 2.6.4 xg;gidg; nghUs;fs; 2.6.4 xg;gidg; nghUs;fs; 2.6.4 xg;gidg; nghUs;fs; 2.6.4 xg;gidg; nghUs;fs; (Cosmetics)

ftu;r;rpahf ,Ug;gjw;Fk; moifAk; J}a;ikiaAk; NgZtjw;Fk;

xg;gidg; nghUs;fs; gad;gLj;jg;gLfpd;wd. thridg; nghUs;> G+ry;kh>

jiykapUf;Fg; gpuNahfpf;Fk; rhaq;fs;> cjl;Lr; rhaq;fs;> efr; rhaq;fs;

Mfpad ,tw;Wf;F cjhuzq;fshFk;.

thridg; nghUisg; gad;gLj;jp clypy; Vw;gLk; tpau;it

fhuzkhf cz;lhFk; kzk; mfw;wg;gLfpd;wJ. ehw;wq;nfhy;ypfisg;

gad;gLj;jp ehw;wj;ij cz;lhf;Fk; Ez;zq;fpfspd; nraw;ghL

fl;Lg;gLj;jg;gLfpd;wJ. G+ry;kh cliy cyu;thfg; Ngzp tpau;itia

cwpQ;Rfpd;wJ. ,jdhy;> clypy; fhzg;gLk; jSk;Gfs; kiwf;fg;gLfpd;wd.

,tw;wpy; mlq;Fk; rpy ,urhadg; nghUs;fs; rpyuplk; xt;thikia

Vw;gLj;Jfpd;wd. ,tw;wpy; ,Uf;Fk; Mtpg;gwg;Gs;s rpy gjhh;j;jq;fs;;

#oypw;Fj; jPq;F gaf;fpd;wd. cjl;Lr; rhak;> efr; rhak;> jiykapUf;Fg;

gpuNahfpf;fg;gLk; rhak; Mfpatw;wpy; mlq;Fk; rpy Nru;itfSk;

xt;thikia cz;lhf;Ffpd;wd.

xg;gidg; nghUs;fspd; %yk; ngwj;jf;f gy;NtW NgWfs; njhlu;ghf

tpsk;gu mwptpj;jy;fisAk; rpw;wpjo;fisAk; thrpj;J mtw;wpy;

Fwpg;gplg;gLk; tplaq;fis tpQ;QhduPjpapy; Vw;Wf;nfhs;s KbAkh

vd;gijg;; guprPypj;jy; Kf;fpakhdjhFk;.

cU 2.45cU 2.45cU 2.45cU 2.45cU 2.45

xt;thikapdhy; ghjpf;fg;gl;l xUtupd; iftpuy;xt;thikapdhy; ghjpf;fg;gl;l xUtupd; iftpuy;xt;thikapdhy; ghjpf;fg;gl;l xUtupd; iftpuy;xt;thikapdhy; ghjpf;fg;gl;l xUtupd; iftpuy;xt;thikapdhy; ghjpf;fg;gl;l xUtupd; iftpuy;
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 2.6.52.6.52.6.52.6.52.6.5 kUe;JfSk; fpUkpnfhy;ypfSkkUe;JfSk; fpUkpnfhy;ypfSkkUe;JfSk; fpUkpnfhy;ypfSkkUe;JfSk; fpUkpnfhy;ypfSkkUe;JfSk; fpUkpnfhy;ypfSk;
(Pharmaceuticals  and  Germicides)

kUj;Jt MNyhridapd;wp vkJ tPLfspy;

gad;gLj;jg;gLk; rpy tif kUe;Jfs; cs;sd.

fha;r;ry;> Neh Mfpatw;wpypUe;J epthuzk; ngwg;

gad;gLj;jg;gLk; gurpw;wNkhy; Nghd;witAk;

kUj;Jtj;ijyk;> Flypy; Vw ;gLk; mkpy

cghijfis e Pf ;Ftjw ;F vLf ;fg ; gLk ;

kfdPrpag;ghy; (milk of magnesia) Mfpatw;iwAk;

,j;jifa kUe;JfSf;F cjhuzq;fshff;

fhl;lyhk;. cuha;Tfs;> ntl;Lf;fhaq;fs; Mfpatw;wpd;kPJ my;yJ

Njhypd;kPJ G+rg;gLk; mOfnyjpupfSk; (antiseptic) tPl;Lj;jsk;>

kyry$lq;fs;> Fspayiwfs; Mfpatw;wpy; fpUkpfis mopg;gjw;fhd

njhw;WePf ;fpfSk; (disinfectants) fpUkpnfhy;ypfshf tPLfspy;

gad;gLj;jg;gLfpd;wd (mOfnyjpupfshf rj;jpurpfpr;irf;Fupa kJrhuKk;

Nghupf;fkpyKk; njhw;WePf;fpfshfg; gPNdhy;> FNshuPd;> nlw;Nwhy;

MfpadTk; gad;gLj;jg;gLfpd;wd).

kUj;Jtupd; MNyhridapd;wp kUe;Jfis cl;nfhs;sy; Mgj;jhd

nrayhFk;. MfNt> mj;jifa kUe;Jfis mit nghjpnra;ag;gl;Ls;s

ngl;bapy; Fwpf;fg;gl;Ls;s mwpTWj;jy;fSf;Nfw;g Fwpg;gpl;l Neu

,ilntspfspy ; cl ;nfhs ;sy ; Kf ;f pakhdjhFk ; . ,t;thW

mwpTWj;jy;fisg; g pd ;gw ;whtpl ;lhy; kuzq;$l Vw ;glyhk ; .

,k;kUe;Jfisg; gad;gLj;jpAk; Neha;epiyik fl;Lg;gLj;jg;glhky;

njhlu;r;rpahf ,Ug;gpd;; jhkjkpd;wp kUj;Jtuplk; nry;y Ntz;Lk;.

fpUkpnfhy;ypfisg; gpuNahfpg;gjd;

%yk; Ez;zq;f pfis mopf ;fNth>

Ez;zq;fpfspd; tsu;r;rpiaf; fl;Lg;

gLj;jNth KbAk;. ,j;jifa re;ju;g;gq;fspy;

rhjfkhd Ez;zq;fpfs; $l mopayhk;.

tpNrlkhf> kyry$lq;fspy; fpUkpnfhy;

ypfis msTf;F mjpfkhfg; gpuNahfpg;gpd;;

fopTg; nghUs;fis cf;fr; nra;Ak;

Ez;zq;fpfs; mopTw;W fopTg;nghUs;fs;

cf;Fjy; FiwtilAk;. vdNt> ,tw;iwf;

Fwpj;j mstpy; gad;gLj;j Ntz;Lk;.

cU 2.46 - kUe;jfk;cU 2.46 - kUe;jfk;cU 2.46 - kUe;jfk;cU 2.46 - kUe;jfk;cU 2.46 - kUe;jfk;

cU 2.47cU 2.47cU 2.47cU 2.47cU 2.47

fpUkpnfhy;ypfisg;fpUkpnfhy;ypfisg;fpUkpnfhy;ypfisg;fpUkpnfhy;ypfisg;fpUkpnfhy;ypfisg;

gad;gLj;jpj; J}a;ikahf;fy;gad;gLj;jpj; J}a;ikahf;fy;gad;gLj;jpj; J}a;ikahf;fy;gad;gLj;jpj; J}a;ikahf;fy;gad;gLj;jpj; J}a;ikahf;fy;
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2.7 kpd;Dgfuzq;fspd; njhluhd kw;Wk;2.7 kpd;Dgfuzq;fspd; njhluhd kw;Wk;2.7 kpd;Dgfuzq;fspd; njhluhd kw;Wk;2.7 kpd;Dgfuzq;fspd; njhluhd kw;Wk;2.7 kpd;Dgfuzq;fspd; njhluhd kw;Wk;

rkhe;jukhd ,izg;Gfspd; gad;ghLrkhe;jukhd ,izg;Gfspd; gad;ghLrkhe;jukhd ,izg;Gfspd; gad;ghLrkhe;jukhd ,izg;Gfspd; gad;ghLrkhe;jukhd ,izg;Gfspd; gad;ghL

jdJ tPl;bd; myq;fhug; ge;jypy;

gad;gLj ;jg ;gl ;bUe ;j epw kpd ;Fkpo ;j ;

njhFjpfspy; rptg;Gepw kpd;Fkpo;j;njhFjp

xspuhjpUg;gij khjtd; fz;lhd;. mk;

kpd;Fkpo;j;njhFjpia mtjhdpj;jNghJ mjpy;

xU kpd;Fkpopd; ,io mWe;jpUe;jik

njupate;jJ. xU kpd;Fkpo; nraypoe;

Js ;sNghJ njhFj pa pYs ;s Vida

kpd;Fkpo;fs; midj;Jk; xspuhjpUg;gNjd;?

tPl;bd; xU kpd;Fkpo; gOjile;jpUe;jhYk;

Vida kpd;Fkpo;fs; midj;Jk; xspu;fpd;wdNt

mJ Vd;? ,t;thwhd gy Nfs;tpfs; khjtdpd;

kdjpy; vOe;jd. tpQ;Qhd Mrpupauplk; khjtd; ,J gw;wp tpdhtpdhd;.

fhuzj;ij tpsf;Ftjw;fhf tpQ;Qhd Mrpupau; khztu;fisg; gpd;tUk;

nraw;ghl;by; <LgLj;jpdhu;.

 nraw;ghL - 2.11 nraw;ghL - 2.11 nraw;ghL - 2.11 nraw;ghL - 2.11 nraw;ghL - 2.11

• cyu; kpd;fyk; -1> 2.5V kpd;#s; kpd;Fkpo; --2> kpd;Fkpo;j; jhq;fpfs; --2>

nraypoe;Js;s kpd;Fkpo; -1> njhLf;Fk; fk;gpfs; Mfpatw;iwg; ngw;Wf;

nfhs;Sq;fs;.

• cyu; kpd;fyj;ijg; gad;gLj;jp ,U kpd;Fkpo;fisAk; xspur;

nra;af;$ba> xd;wpypUe;J xd;W NtWgl;l kpd;Rw;Wfis mikAq;fs;.

• ePq;fs; mikj;j NtWgl;l kpd;Rw;Wfspy; xU kpd;Fkpio mfw;wp> mjw;Fg;

gjpyhfr; nraypoe;j xU kpd;Fkpiog;  nghUj;jp> Vw;gLk; khw;wj;ij

mtjhdpAq;fs;. cq;fs; mtjhdpg;Gfisg; gjpT nra;Aq;fs;.

A,B vd;w ,U khztu; FOf;fs; mikj;j ,U NtWgl;l kpd;Rw;Wfspd;

glq;fs; fPNo jug;gl;Ls;sd.

cU 2.48cU 2.48cU 2.48cU 2.48cU 2.48

myq;fupg;Gf;Fg;myq;fupg;Gf;Fg;myq;fupg;Gf;Fg;myq;fupg;Gf;Fg;myq;fupg;Gf;Fg;

gad;gLj;jg;gl;Ls;s epwgad;gLj;jg;gl;Ls;s epwgad;gLj;jg;gl;Ls;s epwgad;gLj;jg;gl;Ls;s epwgad;gLj;jg;gl;Ls;s epw

kpd;tpsf;Fj; njhFjpfskpd;tpsf;Fj; njhFjpfskpd;tpsf;Fj; njhFjpfskpd;tpsf;Fj; njhFjpfskpd;tpsf;Fj; njhFjpfs;

 FO B ,d; kpd;Rw;W     FO A ,d; kpd;Rw;W



,ytr tpepNahfj;jpw;fhf
78

• FO A mikj;j kpd;Rw;wpYs;s xU kpd;Fkpio mfw;wpr; nraypoe;j

kpd;Fkpiog; nghUj;jpaNghJ kw;iwa kpd;FkpOk; xsputpy;iy.

• FO B ,d; kpd;Rw;wpYs;s xU kpd;Fkpio mfw;wpr; nraypoe;j

kpd;Fkpiog; nghUj;jpaNghJ kw;iwa kpd;Fkpo; Kd;G Nghd;Nw

xspu;e;jJ.

NkNy Fwpg;gpl;l ,U kpd;Rw;Wfspy; kpd;Fkpo;fs; NtWgl;l Kiwapy;

,izf;fg;gl;bUg;gNj ,jw;Ff; fhuzkhFk;. mJ gw;wpg; ghu;g;Nghk;.

 2.7.1 kpd;Fkpo;fspd; ,izg;G 2.7.1 kpd;Fkpo;fspd; ,izg;G 2.7.1 kpd;Fkpo;fspd; ,izg;G 2.7.1 kpd;Fkpo;fspd; ,izg;G 2.7.1 kpd;Fkpo;fspd; ,izg;G

kpd;Rw;wpy; kpd;Fkpo;fis ,izf;ff;$ba ,U Kiwfshtd:

i. njhlu; ,izg;G ii. rkhe;ju ,izg;G

u u u u u njhlu; ,izg;Gnjhlu; ,izg;Gnjhlu; ,izg;Gnjhlu; ,izg;Gnjhlu; ,izg;G

FO A ,d; kpd;Rw;wpy; kpd;Fkpo;fs; mLj;jLj;J / njhlu;r;rpahf

,izf;fg;gl;Ls;sd. mJ njhlu; ,izg;G vdg;gLk;. kpd;Fkpo;fs;

njhlu; ,izg;gpy; cs;sNghJ ,U kpd;Fkpo;fspD}lhfTk;  Fwpj;jsthd

kpd;Ndhl;lk; xU topapD}lhfr; nry;Yk;. mjhtJ> xt;nthU

kpd;FkpopD}Lk; nry;Yk; kpd;Ndhl;lj;jpd; msT rkdhdJ.

u u u u u rkhe;ju ,izg;Grkhe;ju ,izg;Grkhe;ju ,izg;Grkhe;ju ,izg;Grkhe;ju ,izg;G

FO B mikj;j kpd;Rw;wpy; kpd;Fkpo;fspd; ,izg;G rkhe;ju

,izg;G vdg;gLk;. ,q;F kpd;fyj;jpypUe;J tUk; kpd;Ndhl;lk;>

kpd;Fkpo;fs; ,izf;fg;gl;Ls;s ,U topfspD}lhfTk; gpupe;J nry;fpwJ.

MfNt> nkhj;j kpd;Ndhl;lj;jpd; xU gFjp kl;LNk (NtWgl;l kpd;Ndhl;lk;)

xt;nthU kpd;FkpopD}lhfTk; nry;Yk;.

njhlu; ,izg;gpYs;s xU kpd;Fkpopd; ,io mWe;J NghFkhapd;

Vida kpd;Fkpo;fs; xspuhJ. kpd;Fkpopd;; ,io mWtjhy; kpd;Rw;Wj;

njhlu; Jz;bf;fg;gLtNj ,jw;Ff; fhuzkhFk;. khjtdpd; tPl;L myq;fhug;

ge;jypd; rptg;G kpd;Fkpo;j; njhFjp xspuhjjw;F ,JNt fhuzkhFk;.

FO B ,d; kpd;Rw;wpy; nraypoe;j kpd;Fkpio ,izj;jNghJ

kpd;Rw;W mt;tplj;jpy; njhlu;gWe;jNghJk; kw;iwa kpd;Fkpiof; nfhz;l

kpd;Rw;W KOikahf ,Ug;gjhy; mk;kpd;Fkpo; njhlu;e;J xspu;e;jJ.
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njhlu; ,izg;G rkhe;ju ,izg;G

cU 2.49cU 2.49cU 2.49cU 2.49cU 2.49

     cU 2.50cU 2.50cU 2.50cU 2.50cU 2.50A  njhlu; ,izg;G

B   rkhe;ju ,izg;G

rpe;jpj;Jg; ghu;g;Nghk;!rpe;jpj;Jg; ghu;g;Nghk;!rpe;jpj;Jg; ghu;g;Nghk;!rpe;jpj;Jg; ghu;g;Nghk;!rpe;jpj;Jg; ghu;g;Nghk;!
tPl;L kpd;Rw;wpy; xU kpd;Fkpopd; ,io mWe;jNghJk; Vida kpd;Fkpo;fs;

xspu;tjw;Ff; fhuzk; vd;dthf ,Uf;fyhk;? tPl;L kpd;Rw;wpy; kpd;Fkpo;fs;

rkhe;ju ,izg;gpy; ,Ug;gNj ,jw;Ff; fhuzkhFk;.

kpd;fynkhd;Wld; kpd;Fkpo;fs;

,uz;ilj; njhluhfTk; rkhe;

jukhfTk; ,izf;Fk; Kiw cU

2.49 ,Ys;s kpd;Rw;W tupg;glj;jpy;

fhl;lg;gl;Ls;sJ.

rpy re;ju;g;gq;fspy; xU kpd;fyj;jpdhy; ngwg;gLk; kpd;Ndhl;lk;

NghJkhdjhf ,Ug;gjpy;iy. mt;thwhd re;ju;g;gq;fspy; gy kpd;fyq;fs;

njhLf;fg;gl;bUg;gij mtjhdpj;jpUg;gPu;fs;. kpd;#s; ,jw;F Xu;

cjhuzkhFk;. kpd;rf;jpiag; ngWtjw;fhf kpd;fyq;fSk; gy;NtW

Kiwfspy; ,izf;fg;gLfpd;wd.

 2.7.2 kpd;fyq;fis ,izf;ff;$ba gy;NtW Kiwfs; 2.7.2 kpd;fyq;fis ,izf;ff;$ba gy;NtW Kiwfs; 2.7.2 kpd;fyq;fis ,izf;ff;$ba gy;NtW Kiwfs; 2.7.2 kpd;fyq;fis ,izf;ff;$ba gy;NtW Kiwfs; 2.7.2 kpd;fyq;fis ,izf;ff;$ba gy;NtW Kiwfs;

kpd;Fkpio xspur;nra;a kpd;fyq;fs; ,uz;L Kiwfspy;

,izf;fg;gLfpd;wd.

xU kpd;FkpioAk; ,U cyu; kpd;fyq;fisAk; nfhz;l

kpd;Rw;nwhd;iwf; fUJq;fs;.  kpd;#s; (Nlhu;r;) ,t;thW cyu; kpd;fyq;fs;

,izf;fg;gl;bUg;gjw;Fr; rpwe;j cjhuzkhFk;. ,t;thwhd ,izg;Gj;

njhlu; ,izg;G vdg;gLk;. kpd;fyq;fs; ,izf;fg;gLk; ,d;ndhU Kiw

rkhe;ju ,izg;ghFk;. ,U cyu; kpd;fyq;fs; njhluhfTk;

rkhe;jukhfTk; ,izf;fg;gl;Ls;s Kiwiaf; fhl;Lk; tupg;glq;fs; fPNo

jug;gl;Ls;sd.

cU 2.51cU 2.51cU 2.51cU 2.51cU 2.51

 njhlu;

,izg;G

rkhe;ju

,izg;G
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njhlu; ,izg;gpy; xU kpd;fyj;jpd; kiw (-) Kbtplk; kw;iwa

k pd ;fyj ;j pd ;  Neu ; (+) Kbt plj ;Jld ; njhlu ; Gwf ;$bathW

,izf;fg;gl;bUf;Fk;. rkhe;ju ,izg;gpy; kpd;fyq;fspd; Neu;(+)

Kbtplq ;fs ; xd ;whfTk ; kiw(- ) Kbtplq ;fs ; xd ;whfTk ;

,izf;fg;gl;bUf;Fk;.

kpd;Fkpo;fis ,izf;Fk; Kiwf;Nfw;g mtw;wpd; xspu;T NtWgLk;.

mt;thW xspu;T khw;wkilaf; fhuzk; ahJ? ,it gw;wp tpsq;fpf;

nfhs;tjw;fhfr; nraw;ghL 2.12  ,y; <LgLNthk;.

nraw;ghL - 2.12nraw;ghL - 2.12nraw;ghL - 2.12nraw;ghL - 2.12nraw;ghL - 2.12

cyu; kpd;fyq;fs; --2> kpd;Fkpo;fs; --3>

kpd;Fkpo;j; jhq;fpfs; --3> njhLf;Fk; fk;gpfs;>

cNyhff;Nfhy;fspdhy; jahupj;j Mspfs;--3>
mk ;g pau ;khd p Mf patw ;iwg ; ngw ;Wf ;

nfhs;Sq;fs;.

• glj;jpy; fhl;bathW kpd;Rw;iw mikj;J>

Rw ;w pD}lhfg ; ghAk ; k pd ;Ndhl ;lj ;ij

mstpLq;fs;. kpd;Rw;wpYs;s kpd;Fkpo;fSf;Fj;

njhluhf NkYk; xU kpd;Fkpo;> ,uz;L

kpd;Fkpo; vd ,izj;J xt;nthU jlitAk;

kpd;Ndhl;lj;ij mstpLq;fs;. kpd;Fkpo;fspd; xspu;T khw;wkilAk;

Kiwia mtjhdpAq;fs;.

• Nkw;$wpathW kpd;FkpOld; rkhe;jukhf kw;iwa kpd;Fkpo;fis

,izj;J xt;nthU jlitAk; kpd;Ndhl;lj;ij mstpLq;fs;.

kpd;Fkpo;fspd; xspu;T khw;wkilAk; Kiwia mtjhdpAq;fs;.

• xt;nthU kpd;FkpioAk; xspur; nra;aTk; mizf;fTk; $bathW

Mspfis kpd;Rw;;Wld; vt;thW ,izf;f Ntz;Lk; vd;gij Muha;e;J

ghUq;fs;.

NkYs;s nraw;ghl;by; ngw;w mtjhdpg;Gfspy; ,Ue;J gpd;tUk;

KbTfis ePq;fs; ngw KbAk;.

• kpd;Rw;wpy; njhlu; ,izg;gpy; kpd;Fkpo;fspd; vz;zpf;ifia

mjpfupf;Fk;NghJ kpd;fyq;fspypUe;J ngwg;gLk; kpd;Ndhl;lj;jpd;

msT FiwtilAk;. ,jdhy;> kpd;Fkpo;fspd; xspu;T FiwtilAk;.

• kpd;Rw;wpy; rkhe;ju ,izg;gpy; kpd;Fkpo;fspd; vz;zpf;ifia

mjpfupj;jNghJk; kpd;Fkpo;fspd; xspu;tpy; khw;wk; Vw;glhJ.

• rkhe;jukhf kpd;Fkpo;fis ,izj;jhy; khj;jpuNk mtw;Wf;Fj;

jdpj;jdpahf Mspia ,izf;f KbAk;. mt;thW ,izg;gjd;

%yk; kpd;Fkpo;fisj; jdpj;jdpahf xspur; nra;aTk; mizar;

nra;aTk; KbAk;.
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• cyu; kpd;fyq;fs; --3> xj;j kpd;#s; kpd;Fkpo;fs; --3> Mspfs; --3
vd;gd jug;gl;Ls;sNghJ kpd;Fkpo;fisj; jdpj;jdpahf xspur;nra;aTk;

mizar; nra;aTk; Vw;wthW Mspfis ,izj;J Mf;ff;$ba kpd;Rw;W

xd;wpd; tupg;glj;ij tiue;J fhl;Lq;fs;.

(FwpaPL:   kpd;Fkpo;>    kpd;fyk;> Msp    )

• kpd;Rw;wpYs;s vy;yh kpd;Fkpo;fSk; xspUk;NghJ xU kpd;FkpopD}lhfr;

nry;Yk; kpd;Ndhl;lk; 0.2 A vdpd;> kpd;fyj;jpD}lhf ntspNawpa

kpd;Ndhl;lj;jp;d; msT vt;tsT?

cyu; kpd;fyq;fis ,izf;Fk; Kiwf;Nfw;gTk; kpd;Rw;wpYs;s

kpd;Fkpopd; xspu;T khw;wkiltij ePq;fs; mtjhdpj;jpUf;ff; $Lk;.

kpd;fyq;fis ,izf;Fk; Kiwf;Nfw;g mtw;wpypUe;J ngwg;gLk;

kpd;Ndhl;lj;jpdsT NtWgLtjdhy;> kpd;Rw;wpYs;s kpd;FkpopD}lhfr;

nry;Yk; kpd;Ndhl;lk; NtWgLk;. ,jdhy;> kpd;Fkpopd; xspu;T

khw;wkilfpwJ.

,t;thW ngwg;gLk; kpd;Ndhl;lj;jpd; msT kpd;Fkpopd; ,U

KidTfSf;Fkpilapyhd kpd;dOj;j NtWghl;by; jq;fpAs;sJ. ,jd;

cz;ikj; jd;ikia Muha gpd;tUk; nraw;ghl;by; <LgLNthk;.

 nraw;ghL - 2.13nraw;ghL - 2.13nraw;ghL - 2.13nraw;ghL - 2.13nraw;ghL - 2.13

cyu; kpd;fyq;fs; -2> kpd;#s; kpd;Fkpo;fs; -3>

k pd ;Fk po ; j ;  jhq ;f p fs ; >  mk ; g pau ; k hd p >

Nthy;w;Wkhdp> njhLf;Fk; fk;gp vd;gtw;iwg;

ngw;Wf;nfhs;Sq;fs;.

njhlu; ,izg;gpy; kpd;fyq;fspd; vz;zpf;ifia

mjpfupf;Fk;NghJ>

• kpd;Fkpopd; xspu;T

• kpd;FkpopD}lhfg; ghAk; kpd;Ndhl;lk;

• kpd;Fkpopd; ,U KidfSf;Fk; ,ilapyhd mOj;j NtWghL

vd;gdtw;wpy; Vw;gLk; khw;wj;ij mtjhdpj;Jg; gjpT nra;Aq;fs;. mt;thNw

rkhe;ju ,izg;gpy; kpd;fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJ

Vw;gLk; khw;wq;fis mtjhdpj;Jg; gjpT nra;Aq;fs;.

,r;nraw;ghl;bypUe;J gpd;tUk; mtjhdpg;Gfis ePq;fs;

ngw;wpUg;gPu;fs;.

njhlu; ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJnjhlu; ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJnjhlu; ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJnjhlu; ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJnjhlu; ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJ

• kpd;Fkpopd; xspu;T mjpfupf;Fk;.

• kpd;Fkpo;fspD}lhfg; ghAk; kpd;Ndhl;lk; mjpfupf;Fk;.

• kpd;Fkpopd; Kbtplq;fSf;fpilapyhd mOj;j NtWghL mjpfupf;Fk;

 (,J kpd;fyq;fspd; Nthy;w;wsTfspd; $l;Lj;njhiff;Fr; rkdhFk;).
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rkhe;ju ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJrkhe;ju ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJrkhe;ju ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJrkhe;ju ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJrkhe;ju ,izg;gpy; fyq;fspd; vz;zpf;ifia mjpfupf;Fk;NghJ

• kpd;Fkpopd; xspu;T khwhJ.

• kpd;FkpopD}lhfr; nry;Yk; kpd;Ndhl;lj;jpdsT khw;wkilahJ.

• kpd;Fkpopd; ,U KidfSf;Fkpilapyhd mOj;j NtWghL khwhJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

njhlu; ,izg;gpYs;s ,uz;L my;yJ mjw;F Nkw;gl;l

vz;zpf;ifahd  kpd;fyq;fs;  gw;wup gw;wup gw;wup gw;wup gw;wup (battery) vdg;gLk;.

Nkhl;lu; thfd gw;wupahdJ 2V Nthy;w;wsTs;s 6

kpd;fyq;fisj; njhlu; ,izg;gpy; nfhz;Ls;sJ

(glj;ijg; ghu;f;f). ,g; gw;wupapypUe;J ngwf;$ba cr;r

Nthy;w;wsT 12V MFk;. Nkhl;lhu; irf;fpspy; 2V

kpd;fyq;fs; 3 njhluhf ,izf;fg;gl;Ls;sd.

mjpypUe;J 6V Nthy;w;wsit cr;rkhff; ngwyhk;.

md;whl tho;tpy; kpd;fyq;fs;> kpd;Fkpo;fs; vd;gd mlq;Fk; gy

kpd;Rw;Wfis ehk; fhz;fpNwhk;. mtw;Ws; rpytw;iwg; gw;wp mLj;J

mwpe;Jnfhs;Nthk;.

 2.7.3 2.7.3 2.7.3 2.7.3 2.7.3 kpd;fyq;fs;> kpd;Fkpo;fs; vd;gtw;Wld;;kpd;fyq;fs;> kpd;Fkpo;fs; vd;gtw;Wld;;kpd;fyq;fs;> kpd;Fkpo;fs; vd;gtw;Wld;;kpd;fyq;fs;> kpd;Fkpo;fs; vd;gtw;Wld;;kpd;fyq;fs;> kpd;Fkpo;fs; vd;gtw;Wld;;
njhlu;Gila kpd;Rw;Wfs;njhlu;Gila kpd;Rw;Wfs;njhlu;Gila kpd;Rw;Wfs;njhlu;Gila kpd;Rw;Wfs;njhlu;Gila kpd;Rw;Wfs;

u u u u u kpd;#s;kpd;#s;kpd;#s;kpd;#s;kpd;#s;

kpd;Fkpo; xd;iw ,uz;L my;yJ %d;W cyu; kpd;fyq;fspd;

njhlUld; ,izj;J> mjid xspur; nra;Ak; kpd;Rw;iwf; nfhz;lNj

kpd;#s; MFk;.

etPd kpd;#s;fspy; rhjhuz ,io kpd;Fkpo;fSf;Fg; gjpyhf 3

LED fs; gad;gLj;jg;gLfpd;wd. LED Fiwthd kpd;rf;jpia EfUtjhy;

ePz;lfhyj;jpw;F kpd;fyq;fisg; gad;gLj;jyhk;. tPLfspy; rhjhuzkhfg;

gad;gLj;Jk; kpd;#spd; cs;sikg;G cU 2.52 ,y; fhl;lg;gl;Ls;sJ.

cU 2.52cU 2.52cU 2.52cU 2.52cU 2.52

gpshj;jpf;F kpd;Fkpo;j; jhq;fp
nghj;jhd; Msp

nrg;Gj;jfl;Lf;

fPyk;

cNyhfj; jz;L

kpd;Fkpo;
cNyhf %b

cNyhfr; RUs;

B
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kpd;#spd; gFjpfisf; fow;wp A, B vDk; jhdq;fspy; kp;d;Rw;W vt;thW

g+u;j;jpahf;fg;gl;Ls;sJ vdg; ghUq;fs;. gpshj;jpf;Fj; jz;Lila kpd;#s;

Rw;wpy;> B ,izf;fg;gl;Ls;s Kiwia Muha;e;J ghUq;fs;.

u u u u u myq;fhu kpd;Fkpo;j; njhFjpfs;myq;fhu kpd;Fkpo;j; njhFjpfs;myq;fhu kpd;Fkpo;j; njhFjpfs;myq;fhu kpd;Fkpo;j; njhFjpfs;myq;fhu kpd;Fkpo;j; njhFjpfs;

myq;fupg;Gf;Fg; gad;gLj;Jk; kpd;Fkpo;j;

njhFjpfspy; Fwpj;j epw kpd;Fkpo;fs; vy;yhk;

njhluhf ,izf;fg;gl;bUg;gijAk; xt;nthU epw

kpd;Fkpo;j; njhFjpfSk; xd;Wf;nfhd;W rkhe;ju

,izg;gpy; ,Ug;gijAk; fhzyhk;. myq;fhu

kpd;ge;jy;fis ed;whf mtjhdpg;gjd; %yk;

kpd;Fkpo;fs; ,izf;fg;gl;Ls;s Kiwia mwpe;J

nfhs;syhk; (cU 2.53A ).

,t;thwhd njhFjpfspy; kpd;Fkpo;fs; tpl;Ltpl;L xspUk; tifapy;>

xt;nthU njhlu; ,izg;Gf; NfhitapYk; xspu;e;J mizAk; jd;dpaf;f

kpd;Fkpo; Kjy; kpd;Fkpohf ,izf;fg;gLk;. mk;kpd;Fkpo; xspu;e;J

miztjw;Nfw;g Vida kpd;Fkpo;fSk; xspu;e;J mizAk;. 12V

Nthy;w;wsTs;s 100 kpd;Fkpo;fs; ,izf;fg;gl;Ls;s Kiwia cU

2.53 B fhl;Lfpd;wJ.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

etPd myq;fu pg ;G kpd ;Fkpo ;j ; njhFjpfspy ; xU kpd ;Fkpo ;

nraypof;Fk;NghJ Vida kpd;Fkpo;fs; miztijj; jLg;gjw;fhf

kpd;Rw;wpd; cl;Gwkhf ,izg;Gfs; fhzg;gLk;. ,t;tpizg;Gf@lhf

kpd;Ndhl;lk; g+u;j;jp nra;ag;gLtjhy; Vida kpd;Fkpo;fs; xspUk;.

myq;fhu kpd;Fkpo;j; njhFjpnahd;W 240V gpujhd kpd;KjYld;

,izf;fg;gLfpd;wJ. xU kpd;Fkpopd; kpd;dOj;j NtWghL 12V MFk;.

kpd;Fkpo;fs; cr;r xspu;Tld; xspUk; tifapy;> njhluhf ,izf;ff;

$ba kpd;Fkpo;fspd; cr;r vz;zpf;if ahJ?

njhluhf ,izf;ff;$ba

kpd;Fkpo;fspd; cr;r vz;zpf;if

cU 2.53 A

cU 2.53 cU 2.53 cU 2.53 cU 2.53 cU 2.53 B

240V

12V
= 20=
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  nehJkw;fk;gp

Msp nfhz;l Fij

capu;f;fk;gp

cU 2.54cU 2.54cU 2.54cU 2.54cU 2.54

Gtpj; njhLg;G

20 kpd;Fkpo;fs; njhlu; ,izg;gpy; cs;sNghJ xU kpd;Fkpopd;

KidfSf;fpilapyhd kpd; mOj;jNtWghL 12V vd Nthy;w;Wkhdp

%yk; mwpe;Jnfhs;syhk;. njhlu; ,izg;gpy; 20 ,w;Fk; Nkw;gl;l

kpd;Fkpo;fis kpd;Rw;wpy; ,izf;Fk;NghJ kpd;Fkpo;fspd; xspu;T

FiwtilAk;.

xj;j kpd;Fkpo;fis my;yJ NtW xj;j kpd;Dgfuzq;fisj; njhluhf

,izf;Fk;NghJ kpd;KjypypUe;J  ngwg;gLk; Nthy;w;wsT rkkhfg;

gpupAk;.

xg;gil - 6xg;gil - 6xg;gil - 6xg;gil - 6xg;gil - 6

• 12V gw;wupapdhy; nraw;gLk; rhjhuz xspu;Tld;$ba myq;fhu

kpd;Fkpo;j; njhFjpiaj; jahupf;fj; Njitahd 2.5V kpd;#s;

kpd;Fkpo;fspd; vz;zpf;ifiaf; fzf;fpLq;fs;.

• mk;kpd;#s; kpd;Fkpo;fisf; nfhz;L kpd;Fkpo;j; njhFjpia

ez;gu;fSld; Nru;e;J mikj;J> 12V gw;wup %yk; xspur; nra;Aq;fs;.

uuuuu     tPl;L kpd;Rw;WtPl;L kpd;Rw;WtPl;L kpd;Rw;WtPl;L kpd;Rw;WtPl;L kpd;Rw;W

cq;fs; tPl;bw;F gpujhd kpd;KjypypUe;J kpd; toq;fg;gl;bUg;gpd;>

gpujhd kpd;fk;gpapypUe;J ,U kpd;tlq;fs; tPl;bw;Ff; nfhz;L

tug;gl;bUg;gijf; fz;bUg;gPu;fs;.,tw;Ws; xd;W capu;f;fk;gpahFk;.

kw;iwaJ nehJky;fk;gpahFk;. ,g;gpujhd kpd;tlq;fspD}lhfNt tPl;bDs;

mikf;fg;gl;Ls;s kpd;Rw;Wf;F (tPl;L kpd;Rw;W) kpd; toq;fg;gl;bUf;Fk;.

tPl;by; gad;gLj;Jk; kpd;rhjdq;fs; ahTk; ,t;tpU fk;gpfSlDk;

njhLf;fg;gl;bUf;Fk;. NkYk;> kpd;Fkpo;fisg; Nghd;W kpd;rhjdq;fSk;

tPl;L kpd;Rw;wpy; rkhe;ju ,izg;gpNyNa njhLf;fg;gl;bUf;Fk;. ,jdhy;>

mtw;iwj; jdpahfr; nraw;gLj;j KbAk;. tPl;L kpd;Rw;wpd; glk; fPNo

jug;gl;Ls;sJ.
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2.8 ehshe;j tho;tpy; fhe;jq;fspd; gad;ghL2.8 ehshe;j tho;tpy; fhe;jq;fspd; gad;ghL2.8 ehshe;j tho;tpy; fhe;jq;fspd; gad;ghL2.8 ehshe;j tho;tpy; fhe;jq;fspd; gad;ghL2.8 ehshe;j tho;tpy; fhe;jq;fspd; gad;ghL

ijaY}rpapy; E}iyf; Nfhu;j;Jf;nfhz;bUe;j kQ;Rshtpd; jhahupd;

ifapypUe;J ijaY}rp epyj;jpy; tpOe;Jtpl;lJ. mtuhy; mjidf; fz;L

gpbf;f Kbatpy;iy. ~~mk;kh ehd; mjidf; fz;Lgpbf;fpNwd;|| vdf;

$wpa kQ;Rsh fhe;jj;ijg; gad;gLj;jpj; ijaY}rpiaf; fz;Lgpbj;jhs;.

~~mk;kh ijaY}rpiaf; fz;Lgpbj;Jtpl;Nld;|| vd kQ;Rsh ngUkpjj;Jld;

$wpf;nfhz;L ijaY}rpiaj; jhahuplk; nfhLj;jhs;. fhe;jk; NtW

vt;thwhd nghUs;fisf; ftUk; vd mts; rpe;jpf;fj; njhlq;fpdhs;.

 2.8.1 fhe;jj; jputpaq;fs; 2.8.1 fhe;jj; jputpaq;fs; 2.8.1 fhe;jj; jputpaq;fs; 2.8.1 fhe;jj; jputpaq;fs; 2.8.1 fhe;jj; jputpaq;fs;

fhe;jk; vy;yhg; nghUs;fisAk; ftu;tjpy;iy. fhe;jj;jpdhy;;

ftug;gLk; nghUs;fs; fhe;jj; jputpaq;fs; (ferro magnetic materials) vdg;gLk;.

vkJ #oypy; cs;s fhe;jj; jputpaq;fis ,dq;fhz;gjw;Fr; nraw;ghL

2.14 Ir; nra;Nthk;.

 nraw;ghL - 2.14 nraw;ghL - 2.14 nraw;ghL - 2.14 nraw;ghL - 2.14 nraw;ghL - 2.14

• xU fhe;jj;ijAk; #oypy; cs;s gy;NtW nghUs;fisAk; Nrfupj;Jf;

nfhs;Sq;fs;. (cjhuzk; : ,Uk;ghzp> gy;NtW ehzaq;fs;>

gpshj;jpf;F> ijaY}rp> jq;f Mguzk;> cNyhff; Nfhg;Gf; ft;tp>

fnrw;Wehlhj; Jz;L> gpj;jis Mzp> mYkpdpaj; Jz;L> nrg;Gf;

fk;gpj; Jz;L> ngiuw;Wf;Nfhy;)

• mg;nghUs;fs; xt;nthd;Wf;Fk; fpl;lf; fhe;jj;ijf; nfhz;Lte;J mJ

ftUk; nghUs;fis NtWgLj;jp ,dq;fhZq;fs;.

,Uk;G Mzp> cNyhff; Nfhg;Gf; ft;tp> ijaY}rp> ngiuw;Wf;

Nfhy; Nghd;w nghUs;fis khj;jpuk; fhe;jk; ftu;tijf; fhzyhk;.

cNyhfq;fspilNa ,Uk;G> Nfhghw;W> epf;fy; Mfpad khj;jpuk; fhe;j

,ay;Gila nghUs;fshFk;. ,Uk;gpd; fyg;GNyhfkhfpa cUf;F> ngiuw;W

(Ferrite) vd;Dk; nraw;ifg; nghUs;fSk; fhe;jj; jputpaq;fshFk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?
fhe;jj; jputpaq;fisg; gad;gLj;jp khj;jpuk; fhe;jq;fisj; jahupf;fyhk;.

ngiuw;W vd;Dk; jputpaj;ijf; nfhz;L jahupf;fg;gl;l fhe;jk; kpfTk;

typikahdJ. vdpDk;> mJ cNyhfj;jpdhy; nra;ag;gl;l fhe;jj;ijg;

Nghyd;wp epyj;jpy; tpOk;NghJ cilfpd;wikahy; mjidf; ftdkhfg;

gad;gLj;j Ntz;Lk;.

rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!rpe;jpAq;fs;!
mYkpdpaj;jpdhy; nra;ag;gl;Ls;s rpy ehzaq;fisf; fhe;jk;

ftu;tNjd;? rpe;jpj;Jg; ghUq;fs;.
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fhe;jj;jpd; KidTfs; fhe;jj;

jputpaq;fisf; mjpfsT ftu;fpd;wik

mjpf tpag;G+l;Lk; vd;gjpy; Iakpy;iy (cU

2.55). fhe;jj;jpd; fhe;jtpay;G mjd; ,U

KidfspYk; nrwpe;J cs;sJ. fhe;jj;jpd;

,U KidfSk; fhe ;j KidTfs;

vdg;gLk;.

     2.8.2 fhe;j KidTfSk; gy;NtW fhe;jq;fSk;2.8.2 fhe;j KidTfSk; gy;NtW fhe;jq;fSk;2.8.2 fhe;j KidTfSk; gy;NtW fhe;jq;fSk;2.8.2 fhe;j KidTfSk; gy;NtW fhe;jq;fSk;2.8.2 fhe;j KidTfSk; gy;NtW fhe;jq;fSk;

fhe;jj;jpy; nghJthf ,U KidTfs; cs;sd. mtw;wpy; xd;W

tl KidT (north pole) vdTk; kw;iwaJ njd; KidT (south pole)

vdTk; miof;fg;gLk;. fhe;jj;jpd; KidTfis (magnetic poles) vq;fdk;

,dq;fhzyhk;? mjid mwpe;J nfhs;tjw;Fr; nraw;ghL 2.15 Ir;

nra;Aq;fs;.

 nraw;ghL - 2.15nraw;ghL - 2.15nraw;ghL - 2.15nraw;ghL - 2.15nraw;ghL - 2.15

• KidT Fwpf;fg;glhj xU fhe;jj;ijAk;

g pu p];ly; ml;iliaAk; xU E}w ;

Jz;ilAk; ngw;Wf;nfhs;Sq;fs;.

• glj;jpy; fhl;bathW fhe;jj;ijf; fl;bj;

njhq;ftpLq;fs;.

• fhe;jj;ijr; Row;wp tpLq;fs;.

•  Xa;Tepiyf;F te;jJk; mJ ,Uf;Fk;

jpiria mwpe;Jnfhs;Sq;fs;.

• ,t ;thW gy jlitfs ; nra ;J

mtjhdpg;Gfisg; ngWq;fs;.

fhe;jk; vg;NghJk; Gtpapd; tlf;F - njw;F jpir topNa Xa;T

epiyapy; ,Uf;Fk;. Gtpapd; tlf;Fj; jpirf;Fj; jpUk;gpAs;s Kid

fhe;jj;jpd; tl KidthFk;. njw;Fj; jpirf;Fj; jpUk;gpAs;s Kid

fhe;jj;jpd; njd; KidthFk;. Ma;$lj;jpy; cs;s ngUk;ghyhd

fhe;jq;fspy; KidTfs; Fwpf;fg;gl;bUf;Fk;. tl KidT N ,dhYk;

njd; KidT S ,dhYk; fhl;lg;gLk;. nghJthff; fhe;jj;jpd; tl

KidT rptg;G epwj;jhYk; njd; KidT ePy epwj;jhYk; fhl;lg;gLtjhy;

mtw;iw vspjhf ,dq;fhzyhk;.

Ma;$lj;jpy; ,Uf;Fk; gy;NtW tbtq;fis cila fhe;jq;fspy;

KidTfs; Fwpf;fg;gl;bUf;Fk; tpjj;ij mtjhdpAq;fs;. fhe;jq;fs;

mtw;wpd; tbtj;jpw;Nfw;gg; ngauplg;gl;bUf;Fk; tpjj;ijAk; KidTfs;

,Uf;Fk; tpjj;ijAk; cU 2.56 ,ypUe;J mwpe;Jnfhs;syhk;. ,it

gy;NtW NjitfSf;Fg; gad;gLfpd;wd.

cU 2.55cU 2.55cU 2.55cU 2.55cU 2.55

fhe;jk;

E}y;
gpup];uy;

ml;il
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cU 2.57cU 2.57cU 2.57cU 2.57cU 2.57

Nkw;Fwpj;j fhe;jq;fspd; fhe;jtpay;G mjpf fhyj;jpw;F ,Uf;Fk;.

,jdhy;> ,f; fhe;jq;fs; epiyahd fhe;jq;fs; (permanent  magnets) vdg;gLk;.

 cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh?
e piyahd fhe ;jq ;fs ; cUf ;f pdhy ;

nra;ag;gLfpd;wd. mtw;wpd; fhe;jtpay;G

neLq;fhyj;jpw;F ,Uf;Fk;.

glj ;j py ; fhl ;bathW ngupa cUf;F

Crpiaf; fhe;jj;jpdhy; Nja;j;J epiyahd

fhe;jj;ijr; nra;ayhk;.

1820 Mk; Mz;by; tho;e;j vrl;L (Oersted)

vd;w tpQ;Qhdp xU kpd;Rw;W topNa kpd;Ndhl;lj;ij

mDg;Gk;NghJ kpd;fk;gpf;Ff; fpl;l itf;fg;gl;bUe;j

jpirfhl;bapd; fhe;jk; Roy;tij mtjhdpj;jhu;

(cU 2.57).

xU flj;jpapD}lhf kpd;Ndhl;lk; ghAk;NghJ

mjidr; Rw;wpf; fhe;j tpir cz;lhfpd;wik

jw;nrayhff; fz;Lgpbf;fg;gl;lJ.

flj;jpf;Fg; gjpyhff; flj;Jk; fk;gpr;RUisg; gad;gLj;Jtjd; %yKk;

RUspDs; fhe;jj; jputpaj;ijg; GFj;Jtjd; %yKk; fhe;j tpiria

mjpfupf;fr; nra;ayhk; vdg; gpd;du; mwpag;gl;lJ. fk;gpr; RUspD}lhf

kpd;Ndhl;lj;ijr; nrYj;jpj; jahupf;fg;gLk; fhe;jk; kpd;fhe;jk; (electro

magnet) vdg;gLk;.

ePq;fSk; kpd;fhe;jj;ijr; nra;Jnfhs;syhk;. ,jw;fhfr; nraw;ghL

2.16 Ir; nra;Aq;fs;.

kf;d^u; fhe;jk;

(Magnadoor magnet)

S

N

gupapyhlf; fhe;jk;

(Horseshoe  magnet)
 rl;lf; fhe;jk;
 (Bar magnet)

N
S

cU 2.56 - gy tbtq;fspy; mike;j fhe;jq;fs;cU 2.56 - gy tbtq;fspy; mike;j fhe;jq;fs;cU 2.56 - gy tbtq;fspy; mike;j fhe;jq;fs;cU 2.56 - gy tbtq;fspy; mike;j fhe;jq;fs;cU 2.56 - gy tbtq;fspy; mike;j fhe;jq;fs;

  tisa tbtf;

fhe;jk; (Ring  magnet)

cUf;F Crp

N S

N

S
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 nraw;ghL - 2.16 nraw;ghL - 2.16 nraw;ghL - 2.16 nraw;ghL - 2.16 nraw;ghL - 2.16

• nky;ypa fhtyplg;gl;l nrg;Gf; fk;gpapd; 1 kPw;wu;> xU ngupa ,Uk;G

Mzp> rpy kpd;#s; kpd;fyq;fs;> Nfhg;Gf; ft;tpfs; Mfpatw;iw

vLj;Jf;nfhs;Sq;fs;.

• fhtyplg;gl;l fk;gpia Mzpiag; gw;wpr; RUshfr; Rw;Wq;fs;.

gupNrhjidapd; Kd; ,Uk;ghzpia ntg;gNkw;wp mjpy; VjhtJ fhe;jj;

jd;ik ,Ug;gpd; mfw;wg;gl Ntd;Lk;. fk;gpapd;

,U Ed pfs pYk ;  cs ;s mtyuf ;ifr ;

(kpd;fhtypia) Ruz;b mfw;Wq;fs;.

• ,g ;NghJ RUspD}lhf k pd ;Ndhl ;lj ;ij

mDg;Gq;fs;. mjd; %yk; Nfhg ;Gf ;ft;tp

ftug;gLk; tpjj;ij mtjhdpAq;fs;.

• kpd;fyq;fspd; vz;zpf;ifia mjpfupj;J ePq;fs;

jahupj;j kpd;fhe;jj;jpd; typik khWk; tpjj;ij

mtjhd pAq ;fs ;  (fhe ; jj ; j pd ;  ty pik

mjpfupf ;Fk;NghJ xd;iwnahd;W ftu;e ;J

nfhz;bUf;Fk; Nfhg;Gf;ft;tpfspd; vz;zpf;if mjpfupf;Fk;).

• kpd ;njhLg ;G Jz;bf ;fg ; gLk ;NghJ vd ;d eilngWfpwnjd

mtjhdpAq;fs;.

Nkw;Fwpj;j nraw;ghl;bw;Nfw;g kpd;fyq;fspd; vz;zpf;if

mjpfupj;jYk; RUspd; KWf;Ffspd; vz;zpf;if mjpfupj;jYk; fhe;jj;jpd;

typik mjpfupj;jikf;Ff; fhuzkhFk; vdf;nfhs;syhk;. ,q;F

kpd;njhLg;ig epw;ghl;baJk; fhe;jtpir mw;Wg;NghFk;.

MfNt> jw;fhypff; fhe;jtpir Njitg;gLk; re;ju;g;gq;fspNyNa

kpd;fhe;jq;fs; gad;gLj;jg;gLk;.

fhe;jj;jpdhy; Nfhg;Gf;ft;tp Nghd;w xU nghUs; ftug;gl

Ntz;Lkhdhy; mJ fhe;jj;jpw;F XusT fpl;l ,Uf;f Ntz;Lk; vd;gij

ePq;fs; mwptPu;fs;. Vd; mt;thW ,Uf;f Ntz;Lk;? fhe;jtpir xU

Fwpj;j tiuaWj;j gpuNjrj;jpw;F khj;jpuk; gue;Js;sjh? ,tw;iw

mwptjw;Fr; nraw;ghL 2.17 Ir; nra;Aq;fs;.

nraw;ghL - 2.17nraw;ghL - 2.17nraw;ghL - 2.17nraw;ghL - 2.17nraw;ghL - 2.17

•    xU rl;lf; fhe;jk;> ,Uk;Gj; J}s; (my;yJ kzypypUe;J gpupj;njLj;j

fdpa kzy;)> nts;isj;jhs; Mfpatw;iw vLj;Jf;nfhs;Sq;fs;.

• fhe;jj;ij nts;isj; jhSf;Ff; fPNo itj;Jj; jhspd;Nky;

fhe;jg;gpuNjrj;ijr; Rw;wp ,Uk;Gj; J}isj; J}Tq;fs;.

• jhisf; fPo;g;Gwj;jpy; nkJthfj; jl;Lq;fs;.

• mtjhdpg;GfSf;Nfw;g tuj;jf;f KbTfs; ahit?

fk;gpr; RUs;

,Uk;ghzp
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,r;nraw;ghl;by; <LgLk;

khztu;fs; rl;lf; fhe;jj;ijr;

Rw;wp ,Uk;Gj;J}s; xU Fwpj;j

Nfhyj ;j py ;  miktijAk ;

fhe;jj;jpypUe;J XusT J}uj;jpy;

tpOe;j ,Uk;Gj;J}s; xOq;fw;w

t pjj ;j py ;  gue ; j pUg ; gijAk ;

mtjhdpg;gu; (cU 2.58). ,jw;Nfw;g

tuj;jf;f KbT ahJ?

fhe;jj;ijr; Rw;wpf; fhe;jtpir xU tiuaWj;j gpuNjrj;jpw;F

khj;jpuk; gue;Js;sJ vdTk; mJ fhe;jtpirf; NfhLfs; topNa

njhopw;gLfpd;wJ vdTk; KbTnra;ayhk;.

fhe;jj;ijr; Rw;wpf; fhe;jtpir gue;Js;s gpuNjrk; fhe;jg;Gyk;

(magnetic field) vdTk; fhe;jtpir jhf;Fk; NfhLfs;  fhe;jtpirf;NfhLfs;

(magnetic field lines) vdTk; miof;fg;gLk;.

 cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh? cq;fSf;Fj; njupAkh?

• fhe;jg;Gyk; fhe;jj;ijr; Rw;wp vy;yhj;

jpirfspYk; gue;jpUf;Fk;.

• glj ; j py ;  cs ;sthW Xu ;

xOq;fikg;igj; jahu; nra;tjd;

%yk; Kg;gupkhzf; fhe;jg;Gyj;ijg;

ngwyhk;.

gy;NtW tbtq;fis cila fhe;jq;fspy; fhe;jg;Gyq;fs; ,Uf;Fk;

tpjj;ij ,dq;fhz;gjw;F xg;gil 7 ,y; <LgLq;fs;.

 xg;gil - 7 xg;gil - 7 xg;gil - 7 xg;gil - 7 xg;gil - 7

• nraw;ghL 2.17 ,y; Fwpg;gpl;Ls;sthW xU nts;isj; jhSf;Ff; fPNo

itf;fg;gl;l gy;NtW fhe;jq;fspdhy; cz;lhf;fg;gLk; fhe;jg;Gyq;fisg;

ngw;Wf;nfhs;Sq;fs;.

• fhe;jg;Gyq;fspd; Nfhyq;fisf; fhl;Ltjw;F cUf;fis tiuAq;fs;.

epiyahd fhe;jj;jpd; fhe;j

tpirf;NfhLfs; gue;J nry;yhjthW

nky;ypUk;Gj;Jz;Lfisg; gad;gLj;jpf;

fhe;jj;ijg; ghJfhf;fyhk; (cU 2.59).

xOq;fhd Kiwapy; ciwapypl;Lf;

fhe;jj;ij ghJfhf;fhtpl;lhy; mJ

fhe ; jj ;  jd ;ikia t piut py ;

,oe;JtpLk;.

Fwpj;j

Nfhyj;jpy;

gue;Js;s

,Uk;Gj;J}s;

xOq;fw;w

tpjj;jpy;

gue;Js;s

,Uk;Gj;J}s;

N S

cU 2.58

Nrhjidf;Foha;

 fpspruPd;$
Njq;fhnaz;nza;

fhe;jk;

fhe;jg;Gyk;

,Uk;Gj;J}s;

nky;ypUk;G

cU 2.59cU 2.59cU 2.59cU 2.59cU 2.59

kuj;Jz;L

nky;ypUk;G
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fhe;jj;jpdhy; fhe;jj; jputpaq;fs; ftug;gLfpd;wd. mNjNghy;

fhe;jk; NtnwhU fhe;jj;ijf; ftUk;. mt;thNw xU fhe;jk; NtnwhU

fhe;jj;ijj; js;StijAk; khztu;fs; mtjhdpj;jdu;. ,J gw;wp

Mrpupauplk; tprhupj;jNghJ mtu; khztu;fisr; nraw;ghL 2.18 ,y;

<LgLj;jpdhu;.

 nraw;ghL - 2.18 nraw;ghL - 2.18 nraw;ghL - 2.18 nraw;ghL - 2.18 nraw;ghL - 2.18

• ,U rl;lf; fhe;jq;fis vLj;Jf;

nfhs;Sq;fs;.

• mtw ;w py ;  xd ;iwg ;  glj ; j py ;

f hl ; bthW xU fbfhuf ;

fz;zhbapd; kPJ itAq;fs;.

• itf;fg;gl;Ls;s fhe;jj;jpd; KidTf;F mUfpy; kw;iwa fhe;jj;jpd;

Kiditg; gpd;tUk; Kiwfspy; nfhz;L thUq;fs;.

(i) N N

(ii) N S

(iii) S S

• fhe;j KidTfSf;fpilNa cz;lhFk; ,ilj;jhf;fq;fs; gw;wp

mtjhdpj;J mwpf;if jahupAq;fs;.

• fhe;j KidTfSf;fpilNa cz;lhFk; jhf;fq;fs; gw;wp cq;fs;

mDkhdj;ij Kd;itAq;fs;.

ePq;fs; ngw;w mtjhdpg;Gfisg; gpd;tUk; mtjhdpg;GfSld; xg;gpl;Lg;

ghUq;fs; (cU 2.60).

w xj;j (fhe;j) KidTfs;

xd;iwnahd;W js;Sk;.

w xt;thj (fhe;j) KidTfs;

xd;iwnahd;iw ftUk;.

 2.8.3 ehshe;j tho;tpy; fhe;jq;fs; gad;gLk; re;ju;g;gq;fs; 2.8.3 ehshe;j tho;tpy; fhe;jq;fs; gad;gLk; re;ju;g;gq;fs; 2.8.3 ehshe;j tho;tpy; fhe;jq;fs; gad;gLk; re;ju;g;gq;fs; 2.8.3 ehshe;j tho;tpy; fhe;jq;fs; gad;gLk; re;ju;g;gq;fs; 2.8.3 ehshe;j tho;tpy; fhe;jq;fs; gad;gLk; re;ju;g;gq;fs;

ehk; fhe;jj;ij ehshe;j tho;tpy; gad;gLj;jj;jf;f Xu; vspa

re;ju;g;gj;;ij tpsf;FNthk;. NkYk;> fhe;jq;fs; gad;gLj;jg;gLk; NtW

re;ju;g;gq;fs; gw;wpAk; Muha;Nthk;.

fbfhuf;

fz;zhb

Nkir

N

N

N

N

N

N

S

S

S

S

SS

cU 2.60cU 2.60cU 2.60cU 2.60cU 2.60
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u u u u u jpirfhl;bjpirfhl;bjpirfhl;bjpirfhl;bjpirfhl;b     (Compass)

,J epiyahd fhe;jk; gad;gLj;jg;gLk;

cgfuzkhFk;. RahjPdkhfr; Royj;jf;fjhf

xU RoYk; mr;rpd; (pivot) kPJ itf;fg;gl;Ls;s

xU rpwpa fhe;jj;ijg; gad;gLj;jpj; jpirfhl;b

mikf;fg;gl;Ls;sJ. ,q;F tlf;Fj; jpirf;Fj;

jpUk;Gk; gf;fk; mk;GKidahfj; jahu ;

nra;ag;gl;Ls;sJ. mt;thW ,y;yhjNghJ

Kidapd; kPJ rptg;G my;yJ ePy my;yJ

nts;is epwk; G+rg;gl;bUf;Fk; (cU 2.61).

,q;F fhe;jj;jpw;Ff; fPNo vl;Lj; jpirfisf; fhl;Lk; ml;ltiz

nghUj;jg;gl;Ls;sJ. mjpy; Fwpf;fg;gl;Ls;s jpirfshtd:

N - tlf;F NE - tlfpof;F

S - njw;F SE - njd;fpof;F

E - fpof;F SW - njd;Nkw;F

W - Nkw;F NW - tlNkw;F

Gtpapd; tlf;F> njw;Fj; jpirfisj; jpirfhl;bapd; fhe;jj;ij

mtjhdpg;gjd; %yk; vspjhf mwpayhk;. Vida jpirfis mwptjw;Ff;

fhe;jj;jpd; tlf;fpw;Fj; jpUk;Gk; Kidf;Ff; fPNo N ,Uf;FkhW

jpirfhl;biar; Row;w Ntz;Lk; mg;NghJ ml;ltizapypUe;J Vida

jpirfis mwpe;Jnfhs;syhk;. khYkpfs;> tpkhdNkhl;bfs;;> ,uhZt

tPuu;fs;> rhuzu;fs; MfpNahu; nry;y Ntz;ba jpiria mwptjw;Fj;

jpirfhl;b gad;gLk;.

 xg;gil - 8 xg;gil - 8 xg;gil - 8 xg;gil - 8 xg;gil - 8

• njhLif Kiwapy; fhe;jkhf;fg;gl;l Crpiag; gad;gLj;jp vspa

jpirfhl;b xd;iw epu;khzpAq;fs;. jpirfhl;biag; gad;gLj;Jk;NghJ

mjw;F mz;ikapy; fhe;jj; jputpak; ,Uj;jyhfhJ. ,J gw;wp tFg;G

khztu;fSld; fye;JiuahLq;fs;.

u u u u u kpd;fhe;jg; ghue;J}f;fpkpd;fhe;jg; ghue;J}f;fpkpd;fhe;jg; ghue;J}f;fpkpd;fhe;jg; ghue;J}f;fpkpd;fhe;jg; ghue;J}f;fp     (Electro - magnetic crane)

,J kpfTk; typikahd kpd;fhe;jk;

gad;gLj;jg;gLk; re;ju;g;gkhFk;. ,Uk;Gj;

njhopw;rhiyfspYk; JiwKfq;fspYk; ,Uk;G>

cUf;F vd;gtw;whyhd ghukhd nghUs;fis

cau;j ;Jtjw;Fg; nghJthf kpd;fhe ;jg ;

ghue;J}f;fp gad;gLj;jg;gLfpwJ (cU 2.62).

fpNuidj; Njitahd ,lj;jpw;F topg;gLj;jp

kpd;njhLg;ig mfw;Wk;NghJ cau;j;jg;gl;l

ghukhd nghUs; tplg;gLk;.

cU 2.61 - jpirfhl;bcU 2.61 - jpirfhl;bcU 2.61 - jpirfhl;bcU 2.61 - jpirfhl;bcU 2.61 - jpirfhl;b

cU 2.62cU 2.62cU 2.62cU 2.62cU 2.62
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u u u u u fhe;jq;fspd; NtW gad;ghLfs;fhe;jq;fspd; NtW gad;ghLfs;fhe;jq;fspd; NtW gad;ghLfs;fhe;jq;fspd; NtW gad;ghLfs;fhe;jq;fspd; NtW gad;ghLfs;

w FspNuw;wpapd; cNyhff; fjit ed;whf %Ltjw;Ff; fjtpy;

epiyahd fhe;jr; rl;lq;fisg; nghUj;jy;.

w fhe;jr; rl;lq;fs; my;yJ fhe;jq;fs; nghUj;jg;gl;l vOj;Jfs;>

,yf;fq;fs; Mfpatw;iwf; fhe;jg; gyif  (magnetic board) kPJ

nghUj;jy;.

w ,yhr;rpfs;> rpw;wYkhupfs; Mfpatw;iw ,Wf;fkhf %bitg;gjw;F

epiyahd fhe;jq;fs; cs;s mikg;Gfisg; gad;gLj;jy;.

w ngd;rpw;ngl;bapd; %bia %bitg;gjw;F ,U epiyahd

fhe;jq;fspd; ftu;r;rpiag; gad;gLj;jy;.

w kpd;kzpapy; kpd;fhe;jj;ijg; gad;gLj;jy;.

w kpd;Nkhl;lupYk; ijdNkhtpYk; epiyahd fhe;jq;fisg;

gad;gLj;jy;.

xg;gil - 9xg;gil - 9xg;gil - 9xg;gil - 9xg;gil - 9
xU epiyahd fhe;jj;ij my;yJ kpd;fhe;jj;ijg; gad;gLj;jp xU

epu;khzpg;igr; nra;Aq;fs; (c -k;: Nkhl;lu; / kpd;kzp).

tFg;gpy; FOf;fspd; epu;khzpg;Gfisf; fhl;rpg;gLj;Jq;fs;.

RahjPdkhfj; njhq;ftplg;gLk; fhe;jk; vg;NghJk; tlf;F - njw;Fj;

jpir topNa Xa;tpy; ,Uf;Fk; vd;gij ePq;fs; mwptPu;fs;. ,jw;Ff;

fhuzk; ahjhf ,Uf;fyhk;? Gtpf; fhe;jtpay;Ng ,jw;Ff; fhuzkhFk;.

 2.8.4 Gtpf;fhe;jtpay;G 2.8.4 Gtpf;fhe;jtpay;G 2.8.4 Gtpf;fhe;jtpay;G 2.8.4 Gtpf;fhe;jtpay;G 2.8.4 Gtpf;fhe;jtpay;G

Gt pf ; Nfhsj ;ijr ;  Rw ; w pf ;

fhe;jg;Gyk; cs;sJ. Gtpf;Nfhsk;

mjDs;Ns xU ngupa rl;lf;fhe;jk;

(cU 2.63) ,Ug;gJNghy ele;J

nfhs;fpwJ. Gtp njhlu;ghf cs;s

,f ;fhe ;jt pir (fhe ;jj ;jd ;ik)

Gtpf;fhe;jk; vdg;gLk;. Gtpapd; cl;Gw

mfzpapy; cs;s jput cNyhfq;fs;>

Gtp jdJ mr;irg; gw;wpr; RoYk;NghJ

Roy;tjhy; cz;lhFk; kpd;Ndhl;lj;jpd;

tpisthf> ,J Vw;gLfpd;wJ.

RahjPdkhfr; RoYk; fhe;jk;

,f;fhe;jg;Gyj;jpd; fhe;jtpirf;NfhLfs; topNa Xa;tpy; ,Uf;fpd;wJ.

MfNt> mJ tlf;F - njw;F jpirapy; ,Uf;fpd;wJ.

cU 2.63cU 2.63cU 2.63cU 2.63cU 2.63

fhe;jj;jpd;

tlKidT

Gtpapd;

njd;KidT

Gtpapd;

tlKidT

fhe;jj;jpd;

njd;KidT
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,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs;,ay;Gfs; %yfk;%yfk;%yfk;%yfk;%yfk;/ Nru;itNru;itNru;itNru;itNru;it

w epwkw;w Nru;it> miwntg;gepiyapy;

j p ute piyapy ; fhzg ;gLk ; . r pwe ;j

fiug;ghdhfj; njhopw;gLk;.

w my;YNyhfk; fWg;G epwkhff; fhzg;gLk;.

rpwe;j kpd;flj;jp.

w Xupd <uZ %yf;$Wfshff;  fhzg;gLk;.

capuq;fpfs; tho;tjw;F mtrpakhdJ.

w jpz;kepiyapy; fhzg;gLk; Nru;itahFk;.

czTg ;nghUs ;fisr ; RitA+l ;lg ;

gad;gLk;.

w kQ;rs; epwj; jpz;k %yfkhFk;. gq;fR

nfhy;ypahfg; gad;gLj;jg;gLk;.

Gtpapd; fhe;j tlf;F Gtpapd; tlf;Fg; gf;fj;jpy; tlfpof;fpw;Fr;

rpwpjstpy; rha;e;J ,Uf;fpd;wJ. Gtpapd; fhe;jj; njw;F Gtpapd; njw;Fg;

gf;fj;jpy; njd; Nkw;fpw;Fr; rpwpjstpy; rha;e;J ,Uf;fpd;wJ.

#upadpypUe;J Gtpf ;Fj; njhlu ;r ;r pahf tUk; gy;NtW

kpd;Ndw;wg;gl;l Jzpf;iffs; Gtpapy; tho;gtu;fSf;Fj; jPq;F gaf;fyhk;.

Gtpapd; fhe;jg;Gyk; ,k;kpd;Ndw;wg;gl;l Jzpf;iffisj; jLj;J itj;Jf;

nfhz;L Gtpapy; tho;gtu;fisg; ghJfhf;fpd;wJ.

 gapw;rp gapw;rp gapw;rp gapw;rp gapw;rp

1. gy;NtW gjhu;j;jq;fspd; Jzpf;ifj; jd;ikiaf; fhl;Ltjw;F ehd;F

khztu; FOf;fspdhy; mikf;fg;gl;l khjpupAUf;fs; fPNoAs;s glq;fspy;

jug;gl;Ls;sd.

  toq;fg;gl;Ls;s $w;WfSf;F vjpNu nghUj;jkhd Mq;fpy vOj;ij

NkNy jug;gl;Ls;s A, B, C, D vd;Dk; fl;likg;Gfspy; ,Ue;J njupe;J ,Lf.

(i) jpz;kepiyapy; fhzg;gLk; %yfk; ( )

(ii) thAepiyapy; fhzg;gLk; %yfk; ( )

(iii) thAepiyapy; fhzg;gLk; Nru;it ( )

(iv) jpz;kepiyapy; fhzg;gLk; Nru;it ( )

2. %yfq;fs;> Nru;itfs; rpytw;wpd; ,ay;GfSk; mtw;wpd; gad;ghLk; fPNoAs;s

ml;ltizapy; jug ;gl ;Ls;sd. milg;Gf ;Fwpf ;Fs; jug ;gl ;Ls;s

%yfq;fisAk; Nru;itfisAk; njupe;J ml;ltizapy; nghUj;jkhd

,lq;fspy; ,Lf (fhgd;> xl;rprd;> ePu;> fe;jfk;> Nrhbaq; FNshiul;L).

A  B      C D
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3. A,  B, C vd;git xd;Wld; xd;W fyf;fhj ntt;NtW epwq;fisf; nfhz;l

jputq;fshFk;. ,it  %d;W Kfitfspy; ,lg;gl;Ls;sd. ,tw;iw

mlu;j;jp NtWghl;Lf;fika VWtupirg;gLj;j ePq;fs; Nkw;nfhs;Sk;

eltbf;if ahJ?

4 . t pQ ;Qhdf ; fz ;fhl ; r pnahd ;w py ;

itf ;fg ; gl ; bUe ; j myq ;fhug ;

ghj;jpunkhd;W glj;jpy; fhl;lg;gl;Ls;sJ.

X, Y vd ; gtw ; w pd ;  mlu ; j ; j p fs ;

jug;gltpy;iy.

(m) kNfhfdpf; Fw;wp kz;nzz;nzapy;

kpjf;fhky; ePupy; kpjg;gjw;fhd fhuzk;

ahJ?

(M) X ,d; mlu;j;jp

(i) 0.7 fpuhk; /fd nrd;upkPw;wu;

(ii) 0.8 fpuhk; /fd nrd;upkPw;wu;

(iii) 0.9 fpuhk; /fd nrd;upkPw;wu;

(,) Y  ,d; mlu;j;jp

(i) 1.2 fpuhk; /fd nrd;upkPw;wu;

(ii) 7.5 fpuhk; /fd nrd;upkPw;wu;

(iii) 8.9 fpuhk; /fd nrd;upkPw;wu;

5. (m) fsg; gaznkhd;iw Nkw;nfhz;l khztu; FOtpdu; nfhq;fpwPw;Wg;

ghynkhd;iwf; flf;Fk; nghOJ ghyj;jpd; nfhq;fpwPw;Wj; jl;Lf;Fk;

gf;fr; RtUf;Fk; ,ilNa rpwpJ ,ilntsp tplg;gl;L> mt;tplk; jhupdhy;

e pug ;gg ;gl ;bUe ;jijf ; fz;ldu ; . mit glj ;j py ; A, B vdf ;

Fwpf;fg;gl;Ls;sd.

(i) ,t;thW ,lk; tpLtjw;fhd fhuzk; ahJ?

(ii) mt;thwhd ,ilntsp ,y;yhtpl;lhy; ghyj;jpw;F ahJ epfOk;;?

(iii) ,ilntspia epug;Gtjw;Fj; jhu; gad;gLj;jg;gl;ljw;fhd fhuzk; ahJ?

(iv) ,t;thW rPnke;jpdhy; my;yJ nfhq;fpwPw;wpdhy; ,ilntsptpl;L

mikf;fg;gl;l NtW fl;ll epu;khzq;fisf; Fwpg;gpLf.

0.8 gcm-3

0.9 gcm-3

1.0 gcm-3

 1.2 gcm-3

 8.9 gcm-3

 13.6 gcm-3

kz;nzz;nza;

kNfhfdp

ePu;

Ngu;];ngf;];

nrg;Gf; fhR

,urk;
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(M) ,uz;L jz;lthsq;fs; ,izf;fg;gLk; ,lj;jpy; mtw;wpd; tpupTf;fhf

rpwpJ ,ilntsptpl;Lg; nghUj;jg;gLk;. ghiytdq;fs; Clhfr; nry;Yk;

vz;nza;f; Foha;fs; mikf;Fk;NghJ tpupit <Lnra;a mq;F

vt;thwhd cj;jpfs; gpd;gw;wg;gLfpd;wd vd;gij tpsf;Ff.

6. ePupdhy; fOTtijtplr; rtu;f;fhuj;ijg; gad;gLj;jp ePupdhy; fOTjy;

tpidj;jpwd; nfhz;ljhFk;.

(i) NkNyAs;s $w;Wr; rupahdjh? gpioahdjh? cq;fs; tpilf;fhd

fhuzj;ij vOJf.

(ii) NkNyAs;s $w;wpd; cz;ikj; jd;ikia ep&gpf;fr; nra;af;$ba

vspa gupNrhjid xd;iw Kd;itf;Ff.

7. (m) %d;W cyu; kpd;fyq;fSk; %d;W kpd;#s; kpd;Fkpo;fSk;  cq;fSf;Fj;

jug;gl;Ls;sd.

(i) %d;W kpd;Fkpo;fisAk; njhluhf ,izj;Jf; FwpaPLfs; %yk;

kpd;Rw;iw tiue;J fhl;Lf.

(ii) %d;W kpd;Fkpo;fisAk; rkhe;jukhf ,izj;Jf; FwpaPLfs;

%yk; kpd;Rw;iw tiue;J fhl;Lf. mit xt;Nthd;Wf;Fk;

Mspfis ,Lf.

(M) (i) t Pl ;L kpd ;Rw ;w py ; kpd ;Fkpo ;fs; rkhe ;jukhf ,izf;fg ;

gl;bUg;gjw;fhd fhuzk; ahJ?

(ii) thfdj;jpy; rkpf;iQ kpd;Fkpo;> CJFoy; vd;gtw;Wf;F gw;wupfs;

%yk; kpd; toq;fg;gLfpd;wJ. mit Rw;wpy; njhluhfth>

rkhe;jukhfth ,izf;fg;gl;Ls;sd?.

8. (m) ,aq;Fk; jpirf;fhl;bnahd;W NkirkPJ ,Uf;Fk;NghJ fhe;j Crp

tlf;Fj; njw;Fj; jpiriaf; fhl;lhky; fpof;FNkw;fhff; ,Ue;jij

mtjhdpf;ff; $bajhf ,Ue;jJ. ,jw;fhd fhuzj;ijf; $Wf.

(M) A,B vd;git ,uz;Lk; tpisahl;Lf; fg;gy;fshFk;. mit

gpshj;jpf;fpdhy; nra;ag;gl;Ls;sd. A ,d; kPJ ,Uk;Gj; Jz;Lk; B

,d; kPJ fhe;jj; Jz;Lk; itf;fg;gl;Ls;sJ.

(i) ve;jf; fg;giyf; fhe;jj;jpdhy; js;spf;nfhz;Nlh my;yJ ,Oj;Jf;

nfhz;Nlh nry;yyhk;?

(ii) fhe;jj; Jz;bdhy; ,Oj;J kl;Lk; nry;yf;$ba fg;gy; vJ?

(iii) NkNy (i) ,Yk; (ii) ,Yk; ePq;fs; $wpa tpilfSf;fhd

fhuzq;fisf; $Wf.

   (,) cq;fSf;Ff; fhe;jnkhd;Wk; ,Uk;Gj; Jz;;Lk; toq;fg;gl;bUe;jhy;

fhe;jj; Jz;il vt;thW NtW gpupj;J mwptPu; vd;gij vspa nraw;ghL

%yk; fhl;Lf.

A B


