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Heat 

6th term - 2 Unit -1 ntg;gk; 

7th  term - 2 Unit -1 ntg;gk; kw;Wk; ntg;gepiy 

8th  term - 2 Unit -1 ntg;gk; 

9 th Std Unit - 1 ntg;gk; 

10 th Std Unit - 3 ntg;g ,aw;gpay; 

11th Physics vol - 2 Unit - 8 ntg;gKk; ntg;g ,af;ftpaYk; 

Light 

7th term 3 Unit -1 xspapay; 

8th term 1 Unit - 3 xspapay;  

9 th Std Unit - 6 xsp 

10 th Std Unit - 2 xspapay; 

12th Physics vol - 2 Unit - 6 xspapay;  

Sound 
8th Std term - 3 Unit - 1 Xyp 

9 th Std Unit - 8 Xyp 

10 th Std Unit - 5 xypapay; 
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Heat 

6thmwptpay; 
 

njhFjp 2 
myF– 1 ntg;gk; 

  
 ntg;g %yq;fs;:  
#hpad; 
 

• #hpad; xspiaj; jUfpwJ vd ekf;Fj; njhpAk;. mJ ntg;gj;ijAk; jUfpwjh? #hpa 
xspapy; rpwpJ Neuk; epd;W tpl;L cdJ jiyiaj; njhl;Lg;ghh;. #lhd cs;sjy;yth? 
Mk;> #hpad; xspNahL ntg;gj;ijAk; jUfpwJ. ,jdhy;jhd;> Nfhil ntapypy; ntw;Wf; 
fhy;fSld; rhiyapy; elg;gJ fbdkhf cs;sJ. 

 
vhpjy;: 
 

• kuf;fl;il>kz;nzz;nza;> epyf;fhp>fhp>ngl;Nuhy;> vhpthA Nghd;wtw;iw vhpg;gjdhy; ntg;g 
Mw;wiyg; ngwyhk;. cdJ tPl;by; czT rikf;fj; Njiahd ntg;g Mw;wy; 
vjidvhpj;Jg; ngwg;gLfpwJ?  

 
cuha;jy;: 
 

• cdJ ,U cs;sq;iffisAk; xd;Wld; xd;WNrh;j;J curTk;. jw;NghJ cdJ 
cs;sq;iffisf; fd;dj;jpy; itj;Jg; ghh;. vt;thW czh;fpwha;? ,Ugug;Gfs; 
xd;Nwhnlhd;W cuhAk;nghOJntg;gk; ntspg;gLfpwJ. Mjpfhykdpjd; xUfw;fis 
xd;Nwhnlhd;W curr; nra;J neUg;ig cUthf;fpdhd;.  

 
kpd;rhuk;: 
 

• kpd;Ndhl;lk; xUflj;jpapd; topahfg; ghAk;nghOJntg;gMw;wy; cUthfpwJ. kpd; 
,];jphpg;ngl;b>kpd; ntg;gf;fyd;>kpd; ePh;#Nlw;wpNghd;wit ,e;jj; jj;Jtj;jpy;jhd; 
,aq;Ffpd;wd.  

 
ntg;gk;: 
 

• vy;yhg; nghUl;fspYk; %yf;$WfshdJmjph;tpNyhmy;yJ ,af;fj;jpNyhcs;sd. mtw;iw 
ek; fz;fshy; ghh;f;f ,ayhJ. nghUl;fisntg;gg;gLj;Jk; nghOJmjpy; cs;s 
%yf;$Wfspd; ,e;jmjph;Tk;> ,af;fKk; mjpfhpf;fpd;wd. mNjhLnghUspd; ntg;gepiyAk; 
cah;fpwJ.  

 

• vdNt>ntg;gk; vd;gJxUnghUspd; ntg;gepiyiacaur;nra;J> %yf;$WfisNtfkhf 
,aq;fitf;ff;$baxUtifahdMw;wy; vdehk; Ghpe;Jnfhs;syhk;.  

•  
ntg;gk; vd;gJxUnghUsy;y. mJ ,lj;jpidMf;fpukpg;gjpy;iy. xyp>xspkw;Wk; 
kpd;rhuj;jpidg; Nghy ,JTk; xUtifMw;wyhFk;.  

 

• xUnghUspy; mlq;fpAs;s %yf;$Wfspd; ,af;fMw;wNyntg;gk; vdmiof;fg;gLfpwJ. 
ntg;gj;jdp; SI myF [_y; MFk;. fNyhhpvd;wmyFk; ntg;gj;ijmsf;fg; 
gad;gLj;jg;gLfpwJ.  

 
#lhd kw;Wk; FspuhdnghUl;fs;:  
 

• ekJmd;whltho;tpy; gy;NtWtifahdnghUs;fisehk; ghh;f;fpNwhk;. mtw;wpy; rpy 
#lhdit>rpyFsph;r;rpahdit. ve;nje;jg; nghUs;fs; kw;wtw;iwtplmjpf #lhf 
,Uf;fpd;wdvd;gijvt;thWeph;zapg;gJ?  
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• ehk; mUe;Jk; mstpw;Fj; NjePh; #lhf cs;sjh? my;yJghyhdJjaph; 
cUthf;fNtz;bamsTf;Ff; Fsph;r;rpaile;Js;sjh? vd;gjidekJiffshy; 
njhl;Lg;ghh;j;Jczh;fpNwhk;. Mdhy; rhpahdntg;gepiyia cu 
ekJnjhLczh;Tek;gfj;jd;ikAilaJ?  

 
ntg;gepiy:  
ntg;gepiyapd; tiuaiw 
 
❖ xUnghUs; ve;jmsTntg;gkhfmy;yJFsph;r;rpahfcs;sJvd;gjidmstpLk; 

msTf;Fntg;gepiyvd;Wngah;.  
 
❖ ntg;gepiyapd; SI myFnfy;tpd; MFk;. nry;rpa];> /ghud;̀ Pl; Nghd;witgpwmyFfs; 

MFk;. nry;rpa]; vd;gJnrd;bfpNul; vdTk; miof;fg;gLfpwJ.  
 
❖ ntt;NtWntg;gepiyapy; cs;sxUnghUs;fs; xd;iwnahd;WnjhLk;NghJntg;gkhdJve;jj; 

jpirapy; gha;fpwJvd;gjidmtw;wpd; ntg;gepiyeph;zapf;fpwJ.  
 
❖ rhjhuzkhfmiwntg;gepiyapy; cs;sePhpd; ntg;gepiyRkhh; 30ºC mstpy; ,Uf;Fk;. ePiur; 

#LgLj;Jk; NghJntg;gepiymjpfhpj;J>mJ100ºC y; nfhjpj;JePuhtpahfkhWfpwJ. ePiuf; 

Fsph;tpf;Fk; NghJntg;gepiyFiwaj; njhlq;fp0ºC y; gdpf;fl;bahfciwfpwJ.  
 
ntg;gk; kw;Wk; ntg;gepiy 
 

• ntg;gKk; ntg;gepiyAk; xd;wy;y>mit ,U khWgl;lfhuzpfs;:  
 

❖ ntg;gepiyahdJxUnghUspYs;smZf;fs; my;yJ %yf;$Wfs; vt;tsTNtfj;jpy; 
,aq;Ffpd;wdmy;yJmjph;fpd;wdvd;gijg; nghWj;jJ.  
 

❖ ntg;gkhdJntg;gepiyiakl;Lky;y>xUnghUspy; vt;tsT %yf;$Wfs; 
cs;sdvd;gijAk; nghWj;jJ.  
 

❖ ntg;gepiyahdJ %yf;$Wfspd; ruhrhp ,af;fMw;wiyf; Fwpg;gpLk; Xh; mstPL. 
ntg;gkhdJmg;nghUspy; mlq;fpAs;s %yf;$Wfspd; nkhj;j ,af;fMw;wiyf; 
Fwpg;gpLk; XH mstPL.  
 

❖ ntg;gMw;wiyehk; fNyhhpapy; mstplyhk;. xUfpuhk; ePhpd; 
ntg;gepiyiaxUbfphpnrd;bfpNul; cah;j;jg;gad;gLk; ntg;gmsTxUfNyhhpMFk;. 

 

• xU nghUs; kw;nwhU nghUspd; ntg;gepiyia ghjpf;Fkhdhy; mit ,uz;Lk; 
ntg;gj;njhlh;gpy; cs;sd vdyhk;. ntg;gj;njhlh;gpy; cs;s,UnghUl;fspd; ntg;gepiyAk; 
rkkhf ,Ue;jhy; mitntg;gr;rkepiyapy; cs;sdvdg;gLfpwJ. ,UnghUl;fs; 
ntg;gr;rkepiyapy; cs;sNghJxd;wpd; ntg;gepiykw;nwhd;iwghjpg;gjpy;iy.  

 

• vLj;Jf;fhl;lhf. Fsph;rhjdg; ngl;bapypUe;J vLj;J rikayiw Nkilapy; itf;fg;gl;l 
ghy;ghj;jpuKk;> rikayiw NkilAk; ntg;gj;njhlh;gpy; cs;sd. Fwpg;gpl;l Neuj;jpw;Fg; 
gpd; mit xNu ntg;gepiyf;F tUfpd;wd. mg;NghJ mit ntg;gr;rkepiyapy; cs;sd.  

 
jpz;kg; nghUs;fs; tphptiljy;: 
 

• rhk; Xh; ,Wf;fkhd [hbiaj; jpwf;f Kay;fpwhd;. Mdhy; ,aytpy;iy. mtd; khkhtplk; 
cjtp Nfl;fpwhd;. khkh rpwpJ RLePiu [hbapd; %bapy; Cw;wr; nrhy;fpwhh;. rhk; mt;thNw 
nra;fpwhd; Mfh! [hb vspjpy; jpwe;J tpl;lNj!  

 
cdf;F ,g;gbg;gl;l mDgtk; cs;sjh? ,Wf;fkhf %lg;gl;l cdJ Ndh%bia eP vt;thW 
jpwg;gha;?  
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xUjfulg;ghtpy; Mzpiambf;fTk;>Mzpiantspapy; vLf;fTk;. Mzpiar; jpUk;gr; 
nrYj;jpj; JisahdJMzpGFk; msTf;Fg; nghpjhfcs;sjhvdMuha;Tk;. gpd; 
Mzpiantspapy; vLj;JXh; ,Lf;fpahy; gpbj;JnkOFth;;j;jpr; Rlhpy; ntg;gg;gLj;jTk;.  
 

• nghUs;fs; ntg;gg;gLj;Jk; nghOJtphptile;JFsph;tpf;Fk; nghOJRUf;fkilfpd;wd. 
mw;wpd; ePsk;>gug;gsTmy;yJfdmstpy; Vw;gLk; khw;wkhdJntg;gepiykhw;wj;ijg; 
nghWj;jJ.  

 

• xUnghUisntg;gg;gLj;Jk;nghOJmJtphptiltijmg;nghUspd; ntg;gtphptiljy; 
vd;fpNwhk;.  

 
ePs; kw;Wk; gUktphpT:  
 

• xUjpz;kg; nghUSf;FtiuaWf;fg;gl;ltbtk; cs;sJ. vdNtmijr; #Lg;gLj;Jk; 
NghJmJvy;yhgf;fq;fspYk; tphptilfpwJ. mjhtJehk; nra;a Ntz;baJ vd;dntd;why; 
xU kpjptz;br; rf;fuj;jpd; fk;gpiar; #LgLj;Jtjhd;. 

 
ePs; tphpT:  
xU kpd;tpsf;F> kpd;fyd;> nkOFth;j;jp> kpjptz;br; rf;fuf;fk;gp> ehzak; kw;Wk; ,U 
kuf;fl;ilfs; Mfpatw;iw vLj;Jf;nfhs;Sq;fs;.  
kpjptz;br; rf;fuf;fk;gpapd; xU Kidia xU kuf;fl;ilapd; Nky; itj;J mjDld; 
kpd;fk;gpiag; nghUj;jTk;. 
 
kpjptz;br; rr;fuf;fk;gpAk;> kpd;fk;gpAk; kuf;fl;ilapy; ,izAk; ,lj;jpy;> mit 
efuhky; ,Uf;f xU rpW fy;iy glj;jpy; fhl;bathW itf;fTk;. kpjptz;br; 
rf;fuf;fk;gpapd; kW Kidia mLj;j kuf;fl;ilapd; Nky;jsj;jpw;F ,izahf 
tUk;gbahf itf;fTk;. ehazj;jpd; Nky; kpd;fk;gpiar; Rw;wp mj; ,uz;lhtJ 
kuf;fl;ilapd; Nky; itj;J epiy epWj;jTk;.  
 
ehazj;jpy; Rw;wg;gl;l kpd;fk;gpf;Fk; kpjptz;br; rf;fuf;fk;gpapd; Kidf;Fk; ,ilapy; 
xU kpd;fyidAk;> kpd; tpsf;ifAk; nghUj;jTk;. kpjptz;br; rf;fuf;fk;gpapd; 
KidAk;. ehzaKk; xd;Wld; xd;W njhLk;nghOJ kpd;Rw;W Koikaile;J 
kpd;tpsf;F xsph;fpwJ. kpd;tpsf;F xsputpy;iy vdpy; kpd;Rw;W KOikailtjpy;iy 
vd;gJ nghUs;. vdNt kpd;Rw;W KOikaile;Js;sjh vd;gjidr; rhpghh;f;fTk;. 
(Fwpg;G – kpd;Rw;Wfs; gw;wpehk; kpd;dpay; ghlj;jpy; tphpthfg; gbf;f ,Uf;fpNwhk;) 
jw;nghOJ ehzaj;Jf;Fk; kpjptz;br; rf;fuf;fk;gpf;Fk; ,ilapy; xU jhis itj;J> 
jhspd; jbkDf;F ,izahd ,ilntspia cUthf;fTk;. jw;nghOJ kpd;tpsf;F 
xsph;fpwjh? fhuzk; vd;d?  
 
mjd; ePsk;> gug;gsT> fd msT Nghd;wit mjpfhpf;fpd;wd.  

• ntg;gj;jpdhy; nghUspd; ePsj;jpy; Vw;gLk; mjpfhpg;G ePs;tphpT vd;Wk;> nghUspd; gUkdpy; 
Vw;gLk; mjpfhpg;G gUktphpT vdTk; miof;fg;gLfpwJ.  

 

• khl;L tz;bapd; rf;fuj;jpd; ,Uk;G tisaj;ijr; rf;fuj;Jld; nghUj;Jk; Kd; mij 
ntg;gg;gLj;JtJ Vd;? jz;lthsj;jpd; ,U ,Uk;Gg; ghsq;fSf;F ,ilapy; rpwpJ 
,ilntsp tplg;gLtJ Vd;?  

 
,f;Nfs;tpfSf;fhd tpilia XH Ma;T %yk; Njlyhkh? 
 
ntg;g tphptpd; gad;fs; 
kur;rf;fuj;jpd; kPJ ,Uk;G tisaj;ijg; nghUj;Jjy;:  
 

• kur;rf;fuj;jpd; tpl;lkhdJ ,Uk;G tisaj;jpd; tpl;lj;ijtpl rw;Wg; nghpajhf ,Uf;Fk;. 
vdNt ,Uk;Gtisaj;ij kur;rf;fuj;jpd; kPJ kpf vspjhfg; nghUj;j ,ayhJ.  
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• ,Uk;G tisaj;ij Kjypy; cah;e;j ntg;gepiyf;F ntg;gg;gLj;j Ntz;Lk;. ntg;gj;jpdhy; 
,Uk;G tisak; tphptilAk;. ,g;nghOJ vspjhf kur;rf;fuj;jpd; kPJ ,Uk;G tisaj;ijg; 
nghUj;j KbAk;. gpwF ,Uk;G tisaj;ijf; Fsph;e;jePh; nfhz;L cldbahf Fsph;tpf;Fk; 
nghOJ> ,Uk;Gtisak; cldbahfr; RUq;FfpwJ. vdNt ,Uk;G tisakhdJ 
kur;rf;fuj;jpd; kPJ> kpf ,Wf;fkhfg; nghUe;JfpwJ.  

 
fiuahzp:  
 

• ,uz;L cNyhfj;jfLfis xd;wpizf;f filahzp gad;gLfpd;wJ. ed;F 
ntg;gg;gLj;jg;gl;l filahzpia jfLfspd; Jis topNa nghUj;jp filahzpapd 
mbg;gf;f Kidiar; Rj;jpaiyf; nfhz;L mbj;J kWGwk; xU Gjpa jiyg;gFjp 
cUthf;fg;gLfpwJ. FspUk;nghOJ RUq;Ftjhy;> mJ ,uz;L jfLfisAk; ,Wf;fkhfg; 
gpbj;Jf; nfhs;fpd;wJ.  

 
jbkdhd fz;zhb Ftis tphpjy;: 
 

• fz;zh ntg;gj;ij mhpjpw; flj;Jk; nghUshFk;. #lhd ePhpid fz;zhbf; Ftisapy; 
Cw;Wk;nghOJ> Kfitapd; cl;Gwk; cldbahf tphptilAk;> mNjNeuj;jpy; Kfitapd; 
ntspg;Gwk; Rw;Wg;Gwj;jpd; ntg;gepiyapy; ,Ug;gjhy; tphptiltjpy;iy. vdNt 
KfitahdJ rkkhf tphptilahj fhuzj;jhy; tphpry; Vw;gLfpwJ.  

 
kpd;rhuf; fk;gpfs;:  
 

• kpd;fk;gq;fSf;F ,ilNa cs;s kpd;rhuf; fk;gpahdJ Nfhilf;fhyq;fspy; njha;thfTk;. 
Fsph;fhyq;fspy; NeuhfTk; ,Uf;fpd;wJ. ,jw;fhd fhuzk; ntg;gk; mjpfkhf 
cs;snghOJ>cNyhfq;fs; tphptilfpd;wd. Fsph;fhyq;fspy; cNyhfq;fs; RUq;Ffpd;wd. 
vdNt gUtepiyf;F Vw;g kpd;rhuf;fk;gpapd; ePsj;jpy; Vw;gLk; khw;wj;ijf; fzf;fpl;L 
kpd;fk;gq;fspy; kpd;rhuf;fk;gpia rw;W njha;thfg; nghUj;Jfpd;wdh;.  

 
❖ mUfpYs;s Gifg;glq;fspy; xU ghyj;jpd; ,izg;Gg;gFjp Nfhil kw;Wk; 

Fsph;fhyq;fspy; glkhf;fg;gl;Ls;sJ.  
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7thmwptpay; 
njhFjp 2 
myF– 1 

ntg;gk; kw;Wk; ntg;gepiy 
 
ntg;gepiyapd; myFfs;:  
 

• ntg;gepiyapidmsf;f %d;WtifahdmyFfs; gad;gLj;jg;gLfpd;wd. mit: 
nry;rpa];>ghud;̀ Pl; kw;Wk; nfy;tpd; MFk;.  

 

• nry;rpa];: nry;rpa]; myfhdJºCvdvOjg;gLfpwJ. cjhuzkhf20ºC.,J 
,UgJbfphpnry;rpa]; vdgbf;fg;gLfpwJ. nry;rpa]; myfhdJnrd;bfpNul; vdTk; 
miof;fg;gLfpwJ.  

 
ghud;`Pl; : 
 

• ghud;̀ Pl; myfhdJ ºF vd vOjg;gLfpwJ. cjhuzkhf 25ºF ,J ,Ugj;ije;J bfphp 
ghud;̀ Pl; vd gbf;fg;gLfpwJ.  

 
nfy;tpd;:  
 

• nfy;tpd; myfhdJ K vd vOjg;gLfpwJ. cjhuzkhf 100 K. ,J E}W nfy;tpd; vd 
gbf;fg;gLfpwJ.  

 
ntg;gepiyapd; SImyFnfy;tpd; (K)MFk;.  
ntg;gepiyapidmstpLjy;:  
 

• xUnghUspy; cs;s %yf;$Wfspd; ruhrhp ,af;fMw;wy; mjd; ntg;gepiyahFk;. 
mjhtJxUnghUs; mjpfntg;gepiyapidnfhz;bUe;jhy; mg;nghUspy; cs;s %yf;$Wfs; 
mjpfNtfj;jpy; ,aq;fpf; nfhz;bUf;Fk;.  

 

• Mdhy; ,q;FNfs;tpvd;dntdpy; ntg;gepiyapidvt;thWmsg;gJvd;gjhFk;? 
ve;jnthUnghUspd; %yf;$WfSk; kpfr; rpwpaitahFk;. vdNtmtw;wpidgFg;gha;Tnra;J> 
,af;fj;jpid (,af;fMw;wy;) fzf;fpl;Lmjd; %yk; 
ntg;gepiyapidmsg;gJfbdkhdxd;whFk;. vdNtehk; khw;WtopKiwfisg; 
gad;gLj;jpkl;LNkxUnghUspy; cs;s %yf;$Wfspd; ,af;fMw;wypidmsf;f ,aYk;l. 

 

• jpz;kg; nghUs;fSf;Fntg;gj;jpidmspf;Fk; NghJmittphptilAk; vdehk; 
Kd;dNumwpe;Js;Nshk;. mNjNghy; jputKk; ng;gj;jpdhy; tphptilAk;. 
fPo;f;fz;lnray;ghl;bd; %yk; mjidmwpe;Jnfhs;syhk;. ntg;gepiykhdpapy; 
cs;sjputkhdJntg;gg;gLj;Jk; NghJtphptilfpwJ. Fsph;r;rpmilAk; NghJRUq;FfpwJ. 
,jd; %yk; ntg;gepiyahdJmstplg;gLfpwJ. jpz;kk; kw;Wk; jputq;fspy; ntg;gj;jpdhy; 
Vw;gLk; tpisTfisehk; thAf;fspYk; fhzKbAk;. 

 
ntg;gepiykhdp 
 

• ntg;gepiyapidmsf;fgutyhfg; gad;gLj;jg;gLk; fUtpntg;gepiykhdpahFk;.  
 

• gytifahdntg;gepiykhdpfs; fhzg;gLfpd;wd. mtw;Ws; rpyntg;gepiykhdpfs; 
Fwpg;gpl;ltifjputk; epug;gg;gl;lnky;ypafz;zhbFoypidf; nfhz;Ls;sd.  

 

• Vd; ghjurk; my;yJMy;f`hy; ntg;gepiykhdpfspy; gad;gLj;jg; gLfpd;wJ?  
 

• ngUk;ghYk; ghjurk; my;yJMy;f`hy; Mfpajputq;fs; ntg;gepiykhdpfspy; 
gad;gLfpd;wd. Vnddpy; mtw;wpd; ntg;gepiyfspy; khw;wk; Vw;gl;lhYk; 
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mitjputepiyapNyNanjhlh;e;Jfhzg;gLfpd;wd. NkYk; rpwpamstpy; ntg;gepiyapy; 
Vw;gLk; khWghLk; mj;jputq;fspd; fdmstpy; khw;wj;jpidVw;gLj;jf;$bajhfcs;sJ.  

 

• ntg;gepiykhdpapy; cs;sjputq;fspd; fdmstpy; Vw;gLk; ,k;khw;wj;jpidmsg;gjd; %yk; 
ehk; ntg;gepiyapidmstpLfpNwhk;.  

 
ghjurj;jpd; gz;Gfs;:  
 

❖ ghjurk; rPuhftphptilfpwJ. (xNumsTntg;gkhw;wj;jpw;Fmjd; ePsj;jpy; Vw;gLk; khw;wKk; 
xNumsTilajhf ,Uf;fpwJ)  
 

❖ ,JxspCLLUthjJkw;Wk;>gsgsg;ghdJ.  
❖ ,Jfz;zhbFohapd; Rth;fspy; xl;lhJ 

 
❖ ,Jntg;gj;jpided;Fflj;jf;$baJ.  

 
❖ ,JmjpfnfhjpepiyAk; (357ºC) Fiwe;jciwepiyAk; (-39ºC) nfhz;lJ. 

vdNtmjpfneLf;fj;jpdhyhdntg;gepiyfismsf;fghjurk; gad;gLfpwJ.  
 
My;f`hypd; gz;Gfs;: 
 
❖ My;f`hy; -100ºCf;Fk; Fiwthdciwepiyianfhz;Ls;sJ. vdNtkpff; 

Fiwe;jntg;gepiyfismsf;fgad;gLfpwJ.  
 

❖ xUbfphpnry;rpa]; ntg;gepiycah;tpw;F ,jd; tphptilAk; jd;ikmjpfkhFk;.  
 

❖ ,jidmjpfmstpw;Ftz;z%l;lKbAk;. Mjyhy;>fz;zhbFoha;f;Fs; 
,j;jputj;jpidnjspthffhz ,aYk;.  

 
ntg;gepiykhdpapd; tiffs;:  
 

• fhw;W>cly; ntg;gepiy>czTkw;Wk; gynghUs;fspd; ntg;gepiyfismsf;fehk; 
gy;NtWtifahdntg;gepiykhdpfisgad;gLj;JfpNwhk;. mtw;Ws; 
kUj;Jtntg;gepiykhdpAk;>Ma;tfntg;gepiykhdpAk; nghJthfgad;gLj;jg;gLk; 
ntg;gepiykhdpfshFk;.  

 
kUj;Jtntg;gepiykhdp:  
 

• ,t;tifntg;gepiykhdpahdJtPLfs;>kUj;Jtkidfs; Nghd;w ,lq;fspy; kdpjclypd; 
ntg;gepiyiamsf;fgad;gLfpwJ. kUj;Jtntg;gepiykhdpfspd; Fohapdpy; 
xUFWfpatisTfhzg;gLfpwJ. ,f; FWfpatisthdJntg;gepiykhdpiaNehahspapd; 
thapypUe;JvLj;jTld; ghjurkhdJkPz;LFkpopf;Fs; nry;tijj; jLf;fpwJ. vdNtek;khy; 
ntg;gepiyiavspjhfFwpj;Jf;nfhs;s ,aYk;. ghjur 

 

• ,iof;F ,UGwKk; ,uz;L ntg;gepiy msTNfhy;fs; fhzg;gLfpd;wd. mtw;wpy; xd;W 
nry;rpa]; msTNfhy; kw;nwhd;W ghud;`Pl; msTNfhyhFk;. ghud;̀ Pl; mstPlhdJ 
nry;rpa]; mstPl;bid tpl El;gkhdJ vd;w  fhuzj;jpdhy; clypd; ntg;gepiyahdJ 
F (ghud;̀ Pl;)y; msf;fg;gLfpwJ. kUj;Jt ntg;gepiykhdpaJ Fiwe;jgl;r ntg;gepiyahf 

35ºC my;yJ 94ºF ntg;gepiyiaAk; mjpfgl;r ntg;gepiyahf 42ºC my;yJ 108ºF 
ntg;gepiyAk; msf;ff;$baJ.  

 

• kUj;Jtntg;gepiykhdpapidgad;gLj;Jk;NghJNkw;nfhs;sNtz;baKd;ndr;rhpf;ifeltbf;
iffs;  

 
❖ ntg;gepiykhdpapidg; gad;gLj;Jtjw;FKd;Gk; gpd;Gk; fpUkpehrpdpjputj;jpdhy; 

ed;FfOtNtz;Lk;.  
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❖ ghjurkl;lj;jpidfPNonfhz;LtUtjw;fhfntg;gepiykhdpiaxUrpyKiwcjwNtz;Lk;.  

 
❖ mstplj; njhlq;Fk; Kd; ghjurkl;lkhdJ35ºCmy;yJ94ºF fPo; ,Uf;fNtz;Lk;.  

 
❖ ntg;gepiykhdpapd; Fkpo; gFjpapy; ntg;gepiykhdpiagpbf;ff; $lhJ.  

 
❖ cq;fs; fz;zpw;FNeuhfghjurkl;lj;jpiditj;JgpwFmstPl;bidvLf;fNtz;Lk;.  
❖ ntg;gepiykhdpapidf; ftdkhfifahsNtz;Lk;. fbdkhdgug;gpy; 

ntg;gepiykhdpNkhjpdhy; mJcile;Jtplf;$Lk;.  
 

❖ ntg;gepiykhdpapidvhpaf;$banghUs;fSf;FmUfpNyhmy;yJNeubahf #hpa xspapd; 
fPNohitf;ff;$lhJ.  

 
Ma;tfntg;gepiykhdp:  
 

• Ma;tfntg;gepiykhdpahdJgs;spapy; my;yJgpwMa;tfq;fspy; mwptpay; 
Ma;TfSf;fhfntg;gepiyapidmsf;fgad;gLfpwJ. njhopw;rhiyfspYk; 
Ma;tfntg;gepiykhdpgad;gLj;jg;gLfpwJ. kUj;Jtntg;gepiykhdpiaf; fhl;bYk; 
mjpfkjpg;Gnfhz;lntg;gepiyapidmsf;f ,J gad;gLj;jg;gLfpwJ. 
,t;tifntg;gepiykhdpapd; fz;zhbjz;Lk;>FkpOk; kUj;Jtntg;gepiykhdpiaf; 
fhl;bYk; nghpajhFk;. NkYk; ,jpy; FWfpatisTfhzg;gLtjpy;iy. 
Ma;tfntg;gepiykhdpahdJ–10ºCKjy; 110ºCtiuapyhdnry;rpa]; msTNfhypidf; 
nfhz;Ls;sJ.  

 

• Ma;tfntg;gepiykhdpapidgad;gLj;Jk;NghJNkw;nfhs;sNtz;baKd;ndr;rhpf;ifeltbf;i
ffs;:  

 

• ntg;gepiyapidmstpLk;nghJntg;gepiykhdpapidrha;f;fhky; Neuhfitf;fNtz;Lk;.  
 

kUj;Jt ntg;gepiykhdpf;Fk; Ma;tf ntg;gepiykhdpf;Fk; ,ilNa cs;s NtWghLfs;:  
 

kUj;Jtntg;gepiykhdp Ma;tfntg;gepiykhdp 

kUj;Jtntg;gepiykhdpahdJ35ºC 
Kjy; 42ºC tiumy;yJ94ºF Kjy; 

108ºF tiumstPl;bidf; 
nfhz;Ls;sJ. 

Ma;tfntg;gepiykhdpahdJnghJthf-10ºC Kjy; 110ºC 
tiumstplg;gl;bUf;Fk;  

ghjurkl;lkhdJjhdhfNtfPo; 
,wq;fhJ. mjpy; 
cs;sFWfpatisthdJghjurkl;l
j;jpidfPo; ,wq;fhky; 
ghJfhf;fpwJ.  

FWfpatisT ,y;yhjfhuzj;jpdhy; 
ghjurkl;lkhdJjhdhfNtfPo; ,wq;fptpLk;  

ghjurj;jpidfPo; 
nfhz;Ltuntg;gepiykhdpapidcj
wNtz;Lk;.  

ghjurkl;lj;jpidfPNonfhz;Ltuntg;gepiykhdpapidcjw
Ntz;bajpy;iy.  

,Jcly; 
ntg;gepiyapidmsf;fgad;gLfpwJ
. 

,JMa;tfj;jpy; gy;NtWnghUs;fspd; 
ntg;gepiyiamsf;fgad;gLfpwJ.  

 

• vg;nghUspd; ntg;gepiyapidmsf;fNtz;LNkhmg;nghUshdJKOtJk; 
ntg;gepiykhdpapd; Fkpopidmidj;Jgf;fq;fspYk; #o;e;J 
cs;sNghJkl;LNkmstPl;bidvLf;fNtz;Lk;.  

 
kdpjh;fs; ntt;NtWcly; ntg;gepiyapidngw;Ws;sNghjpYk; mth;fspd; ruhrhpcly; 
ntg;gepiy37ºC (98.6ºF)MFk;. NkYk; xt;nthUtUk; 
xNukjpg;gpyhdntg;gepiyapidehs; KOtJk; ngw;W ,Ug;gjpy;iy. ehk; nra;Ak; 
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NtiyfSf;FVw;gTk; Gw #oYf;F Vw;whw; NghyTk; ekJcly; ntg;gepiyahdJehs; 
KOtJk; rpwpJcah;tJk; jho;tJkhfcs;sJ.  
 
b[pl;ly; ntg;gepiykhdp:  
 

• ghjurntg;gepiykhdpapidgad;gLj;Jtjpy; eilKiwapy; rpyrpf;fy;fs; fhzg;gLfpd;wd. 
ghjurk; er;Rj; jd;iktha;e;jJ. NkYk; ntg;gepiykhdpahdJcile;Jtpl;lhy; 
ghjurj;jpidmg;Gwg;gLj;JtJk; fbdkhFk;. ,d;iwafhyfl;lq;fspy; 
ghjurj;jpidgad;gLj;jhj b[pl;ly; ntg;gepiykhdpahdJgad;gLj;jg;gLfpwJ. 
,JekJclypy; ,Ue;JntspNaWk; ntg;gj;jpidNeubahfmsf;ff;$baXh; 
czh;tpapidnfhz;Ls;sJ. ,jd;%yk; ehk; clypd; ntg;gepiyapidmsf;fKbAk;.  

 
ftdpf;fTk;  
 

• mUz; #lhd ghypd; 
ntg;gepiyapidkUj;Jtntg;gepiykhdpiagad;gLj;jpmse;jwpaKaw;rpnra;jhd;. 
mtdJMrphpah; mt;thWnra;tJ $lhJvdjLj;Jtpl;lhh;  

 
cq;fs; clypd; ntg;gepiyapidfz;fpLjy;:  
fpUkpehrpdpjputj;jpidf; nfhz;LKjypy; cq;fspd; 
ntg;gepiykhdpapidfOtpf;nfhs;sTk;. ntg;gepiykhdpapd; Kidapided;Fifapy; 
gpbj;Jf;nfhz;LrpyKiwcjwTk;. ,jd; %yk; ghjurkhdJfPo;kl;lj;jpw;F ,wq;Fk;. 
mjd; kl;lkhdJ35ºC (95ºF) f;FfPo; cs;sjhvd;gijcWjpnra;Jf;nfhs;sTk;. 
,g;NghJntg;gepiykhdpapidcq;fs; 
ehf;fpw;FmbapNyhmy;yJNjhs;gl;ilf;FmbapNyhitf;fTk;. 
xUepkplj;jpw;FgpwFntg;gepiykhdpapidvLj;JmstPl;bidFwpf;fTk;. 
,e;jmstPLcq;fs; clypd; ntg;gepiyapidFwpf;Fk;. cq;fs; clypd; 
ntg;gepiyvt;tsT?  
 

• kUj;Jtntg;gepiykhdpapidehk; kdpjh;fspd; ntg;gepiyapidjtpugpwnghUs;fspd; 
ntg;gepiyapidmsf;fgad;gLj;jf;$lhJvdmwpTWj;JfpNwhk;. NkYk; mjidntspr;rj;jpy; 
gLk;gbmy;yJvhpAk; nghUs;fSf;FmUfpNyhitf;f $lhJvd $WfpNwhk;. Vd;?Vndd;why; 
ghjurj;jpd; mjpfkhdtphptpdhy; cUthFk; mOj;jj;jpd; 
fhuzkhfntg;gepiykhdpahdJcile;Jtplf;$Lk;.  

 
ntg;gepiykhdpapy; gad;gLj;jg;gLk; mstPLfs;:  
nry;rpa]; mstPLKiw 
 

• RtPld; ehl;Lthdpayshsh; Mz;l;u]; nry;rpa]; vd;gthpd; ngahpdhy; 1742 Kjy; 
,e;jmyfPl;LKiwahdJ 

 
Ma;tfntg;gepiykhdpapidg; gad;gLj;Jjy;:  
 

❖ xUgPf;fhpy; ePhpidvLj;Jf; nfhs;sTk;.  
 

❖ Ma;tfntg;gepiykhdpapidvLj;Jf;nfhz;Lmjd; FkpohdJePhpy; %o;fp 
,Uf;FkhWitf;fTk;. mjidnrq;Fj;jhfepWj;jpitf;fTk;. FkpohdJKOtJk; ePhpy; 
%o;fp ,Ug;gjidcWjpnra;Jf;nfhs;sTk;. NkYk; FkpohdJgPf;fhpd; 
mbg;gFjpapidNahmy;yJRth;g;gFjpapidNahnjhlhjthWghh;j;Jf;nfhs;sTk;.  

 
❖ ghjurk; Nky; VWtjidcw;WNehf;fTk;. mJepiyj;jd;ikapidmile;jTld; 

mstPl;bidvLf;fTk;.  
 

❖ #lhd ePhpidg; gd;gLj;jpNrhjidapidjpUk;gr; nra;aTk;  
 
b[pl;ly; ntg;gepiykhdpapidgad;gLj;Jjy;:  
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1. ntg;gepiykhdpapd; KidapidfpUkpehrpdpnfhz;LRj;jk; nra;aTk; (#lhd 
ePhpidgad;gLj;jNtz;lhk;) 
 

2. “ON” nghj;jhidmOj;jTk;.  
 

3. ntg;gepiykhdpapd; Kidapidtha;g;gFjp>ehf;fpd; mbapy;>my;yJNjhs;gl;ilapd; 
mbapy; vdVjhtnjhU ,lj;jpdpy; itf;fTk;.  
 

4. mNjepiyapy; ntg;gepiykhdpapidgPg; vd;wXirtUk;tiuitj;jpUf;fTk;. (Vwj;jho 30 
tpehbfs;) 

 
5. jpiuapy; njhpAk; ntg;gepiyapidFwpj;Jf; nfhs;sTk; 

 
6. ntg;gepiykhdpapidmizj;Jtpl;L>ePhpidf; nfhz;LfOtpghJfhg;ghfitf;fTk;.  

 

• nry;rpa]; vdmiof;fg;gLfpwJ. mjw;FKd;dhy; 
,e;jmstPl;LKiwnrd;bfpNuLvdmiof;fg;gLfpwJ. ,t;tifntg;gepiykhdpapd; 
msTNfhyhdJePhpd; ciwepiyntg;gepiyapid(0ºC) Muk;gkjpg;ghfTk; ePhpd; 

nfhjpepiyntg;gepiyapid(100ºC) ,Wjpkjpg;ghfTk; nfhz;Lmstplg;gl;Ls;sJ. 
fpNuf;fnkhopapy; nrd;lk; vd;gJ 100 vd;wkjpg;gpidAk; fpNul]; vd;gJgbfs; vd;gijAk; 
Fwpf;Fk;. ,t;tpuz;Lthh;j;ijfSk; ,ize;Jnrd;bfpNuLvd;wthh;j;ijcUthdJ.  

 
ghud;`Pl; mstPl;LKiw:  
 

• kdpjclypd; ntg;gepiyapidmsf;fghud;`Pl; mstPl;LKiwnghJthfgad;gLj;jg;gLfpwJ. 
n[h;kd; kUj;Jth; Nldpay; Nfg;hpay; ghud;̀ Pl; vd;gthpd; ngahpdhy; 
,t;tstPl;LKiwmiof;fg;gLfpwJ. ghud;̀ Pl; mstPl;LKiwapy; ePhpd; ciwepiy32ºF 
kw;Wk; ePhpd; nfhjpepiy212ºFvdvLj;Jf;nfhs;sg;gLfpwJ. vdNtghud;̀ Pl; 

ntg;gepiykhdpapd; msTNfhyhdJ32ºF ypUe;J212ºFtiumstplg;gl;Ls;sJ.  
 
nfy;tpd; mstPl;LKiw: 
 
tpy;ypak; yhh;Lnfy;tpd; vd;gthpd; ngahpdhy; ,t;tstPl;LKiw 
 
ngUkrpWkntg;gepiykhdp:  
xUehspd; mjpfgl;rkw;Wk; Fiwe;jgl;rntg;gepiyapidmsf;fg; gad;gLk; 
ntg;gepiykhdpahdJngUkrpWkntg;gepiykhdpvdmiof;fg;gLfpwJ.  
 

• miof;fg;gLfpwJ. ,Jntg;gepiyapidmsf;ff;$baSImstPl;LKiwahFk;. 

,e;jmyFKiwahdJKvd;wvOj;jpdhy; Fwpf;fg;gLfpwJ. jdpr; Ropntg;gepiyapy; ,Ue;J 
,jd; mstPl;LKiwapd; kjpg;Gfs; njhlq;Ftjhy; jdpr;Ropntg;gepiykhdpvdTk; 
miof;fg;gLfpwJ.  
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vz; fzf;fPLfs; jPh;f;fg;gl;lfzf;Ffs;  
 

• 68ºF ntg;gepiykjpg;gpidnry;rpa]; kw;Wk; nfy;tpd; kjpg;gpw;Fkhw;Wf.  
nfhLf;fg;gl;Ls;sit 
ntg;gepiyapd; kjpg;ghdJghud;̀ Pl;by; = F = 68>nry;rpa]; mstPl;LKiwapy; ntg;gepiyapd; 

kjpg;G= C = ? 
nfy;tpd; mstPl;LKiwapy; ntg;gepiyapd; kjpg;G= K = ?  
    

( 32)

9 5

F C−
=  

   
(68 32)

9 5

C−
=  

   C = 
36

5 20
9

C =   

K = C + 273.15 = 20 + 273.15 = 293.15  
 

• ghud;̀ Pl; mstPl;bw;Fk; nry;rpa]; mstPl;bw;Fk; cs;snjhlh;Gk;>nfy;tpd; mstPl;bw;Fk; 
nry;rpa]; mstPl;bw;Fk; cs;snjhlh;Gk; fPNonfhLf;fg;gl;Ls;sJ. 

 

    
( 32)

, 273.15
9 5

F C
K C

−
= = +

 
 
%d;WKjd;ikahdntg;gepiymstPl;LKiwfspy; rpynghUs;fspd; ntg;gepiyfs; 
fPNonfhLf;fg;gl;Ls;sd.  
 

ntg;gepiy nry;rpa]; 
mstPL(K) 

ghud;`Pl; 
mstPL(ºC) 

nfy;tpd; 
mstPL(ºF) 

ePhpd; nfhjpepiy 100 212 373.15 
ePhpd; ciwepiy 0 32 273.15 
kdpjclypd; 
ruhrhpntg;gepiy 

37 98.6 310.15 

miwntg;gepiy (ruhrhp)  72 23 296.15 
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8th mwptpay;  

njhFjp–II  
myF– 1 ntg;gk; 

 
ntg;gMw;wypdhy; Vw;gLk; tpisTfs;:  
 

• xUnghUspw;Fntg;gMw;wiymspf;Fk; NghJ>mJmg;nghUspy; 
gykhw;wq;fiscz;Lgz;ZfpwJ. %d;WKf;fpakhdkhw;wq;fis ek; md;whltho;tpy; ehk; 
fhzyhk;. mitahtd> 

1. tphptiljy;  
2. ntg;gepiycah;T 
3. epiykhw;wk;  

 
tphptiljy;: 
 
xUcNyhfg;ge;Jkw;Wk; mjw;Fg; 
nghUj;jkhdtpl;lKilaxUcNyhftisaj;jpidvLj;Jf; nfhs;sTk;. 
mg;ge;jpidme;jtisaj;jpw;Fs; nrYj;jTk;. 
cNyhfg;ge;jhdJcNyhftisaaj;jpw;Fs; vspjhfr; nry;tijcq;fshy; fhzKbAk;. 
mjidrpwpJ Neuk; mt;tisaj;jpd; kPJitf;fTk;. rpyepkplq;fspy; 
ge;Jtisaj;jpypUe;JfPNotpOtijf; fhzKbAk;.     
 
,e;epfo;tpy; #lhd cNyhfg;ge;J Kjypy; tisaj;jpw;Fs; Eioatpy;iy. rpwpJ Neuk; fle;j 
gpwF cs;Ns EiofpwJ. ,J vg;gb? ge;jpid ntg;gg;gLj;Jk; NghJ mjpYs;s mZf;fs; 
kw;Wk; %yf;$Wfs; ntg;g Mw;wiyg; ngWfpd;wd. gpwF mit mjph;tilaj; njhlq;fp 
xd;iwnahd;W  
 
,uapy; jz;lthsq;fspy; rpwpJ ,ilntsp ,Ug;gijePq;fs; ghh;j;jpUg;gPh;fs;. mJVd; 
vd;WnjhpAkh? ,Uk;gpdhy; nra;ag;gl;ljz;lthsq;fs; Nfhilfhyq;fspy; ntg;gj;jpd; 
jhf;fj;jpdhy; tphptilfpd;wd. Mdhy; mt;thWtphptilAk; NghJjz;lthsj;jpy; 
,ilntsptplg;gl;Lcs;sjhy; ve;jtpjghjpg;Gk; mjpy; Vw;gLtjpy;iy.  

 

• tpyf;fpj; js;Sfpd;wd. ,jdhy; ge;jhdJtphptilfpwJ. vdNt>mJcNyhftisaj;jpw;Fs; 
Eioatpy;iy. rpwpJNeuj;jpy; ntg;gMw;wiyRw;Wg;Gwj;jpw;Fmspg;gjhy; 
mg;ge;JjdJgioaepiyf;FkPz;Lk; tUfpwJ. vdNttisaj;jpw;Fs; EiofpwJ. 
,jpypUe;Jjplg;nghUs;fisntg;gg;gLj;Jk; NghJmittphptilfpd;wdvd;gijehk; 
mwpaKbfpwJ. ,e;jtphpTjputk; kw;Wk; thAf;fspYk; Vw;gLfpwJ. Mdhy;>thAf;fspy; ,J 
mjpfkhf ,Uf;Fk;.  

 
ntg;gepiycah;T:  
 

• Kfitapy; cs;sePiuntg;gg;gLj;Jk; NghJ>ePhpy; cs;smZf;fs; ntg;gMw;wiyg; 
ngWfpd;wd. ,e;jntg;gMw;wy; ePH %yf;$Wfspd; ,af;fMw;wiymjpfhpf;fr; nra;fpwJ. ePh; 
%yf;$Wfs; mjpfMw;wiyg; ngWk;nghOJmtw;wpd; ntg;gepiymjpfhpf;fpwJ. 
,jpypUe;J>ntg;gMw;wy; xUnghUspy; 
ntg;gepiycah;itVw;gLj;JfpwJvd;gijmwpaKbfpwJ.  

 

• gdpf;fl;bapy; cs;sePh; %yf;$WfSf;F ,ilNaahdfth;r;rptpirmjpfkhfcs;sJ. 
vdNtmitkpfTk; neUf;fkhfcs;sd. gdpf;fl;biantg;gg;gLj;Jk; NghJePh; 
%yf;$WfSf;F ,ilNaahdfth;r;rptpirFiwtjhy; gdpf;fl;bcUfpePuhfkhWfpwJ. 
ePiuntg;gg;gLj;Jk;NghJePH %yf;$WfSf;F ,ilNaahdfth;r;rptpirNkYk; Fiwtjhy; 
mJePuhtpahfkhWfpwJ. ePuhtpahdJRw;Wg;Gwj;jpw;Fr; nry;tjhy; ePhpd; msTFiwfpwJ. 
,e;jepfo;TfspypUe;JxUnghUspw;Fntg;gMw;wiymspf;Fk; NghJ>mg;nghUspd; epiyapy; 
khw;wk; Vw;gLfpwJvd;gijmwpe;Jnfhs;sKbfpwJ. mg;nghUspy; 
cs;sntg;gMw;wiyePf;Fk;NghJ>vjph;j;jpirapy; khw;wk; Vw;gLfpwJ.  
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• xUnghUspypUe;Jntg;gMw;wiyvLf;Fk;NghNjhmy;yJmg;nghUSf;Fntg;gMw;wiymspf;Fk; 
NghNjhmg;nghUshdJxUepiyapypUe;Jkw;nwhUepiyf;Fkhw;wk; milfpwJ. ntg;gMw;wy; 
fhuzkhfnghUs;fspy; fPo;f;fhZk; khw;wq;fSs; VjhtJxUkhw;wk; Vw;glyhk;.  

 
❖ jplg;nghUs; jputkhfkhWjy; (cUFjy;) 
❖ jputk; thAthfkhWjy; (Mtpahjy;) 
❖ jplg;nghUs; thAthfkhWjy; (gjq;fkhjy;) 
❖ thAjputkhfkhWjy; (Fsph;jy;) 
❖ jputk; jplg;nghUshfkhWjy; (ciwjy;) 
❖ thAjplg;nghUshfkhWjy; (gbjy;) 

 
,aw;ifahfNTGtpapd; kPJjpz;kk;>jputk;>thAMfpa %d;WepiyfspYk; 
fhzg;gLfpd;wxNugUg;nghUs; ePH; MFk;.  
 
ntg;gg; ghpkhw;wk;:  
 

• xUnghUSf;Fntg;gMw;wiymspf;Fk; NghJ>mJmg;nghUspd; 
xUgFjpapypUe;Jkw;nwhUgFjpf;Fghpkhw;wk; milfpwJ. xUnghUspd; epiyiag; 
nghWj;Jntg;gg; ghpkhw;wk; %d;Wtpjq;fspy; eilngWfpwJ. ntg;gg; ghpkhw;wk; eilngWk; 
%d;Wtpjq;fshtd:  

 
❖ ntg;gf; flj;jy;  
❖ ntg;gr; rydk;  
❖ ntg;gf; fjph;tPr;R 
 

• Kfitapy; cs;sfuz;bapd; kWKidvt;thW #lhfpwJ? #lhd 
ePHpYs;sntg;gMw;wyhdJfuz;bapd; xUKidapypUe;Jkw;nwhUKidf;Ff; flj;jg;gl;lNj 
,e;epfo;tpw;Ff; fhuzk; MFk;. fuz;bNghd;wjplg;nghUs;fspy; mZf;fs; kpfTk; 
neUf;fkhfmike;Js;sd. ntg;gj;jpd; %yk; ,af;fMw;wiyg;ngw;Wmjph;tilAk; ePh; 
%yf;$Wfs; fuz;bapYs;smZf;fSf;Fntg;gj;ijf; flj;jpmtw;iwAk; mjph;Twr; 
nra;fpd;wd. ,e;jmZf;fs; mUfpYs;smZf;fismjph;Twr; nra;fpd;wd. 
,t;thWntg;gMw;wyhdJfuz;bapd; xUKidapypUe;J kW Kidf;Ff; flj;jg;gLfpJ.  

 

• ntg;gf;flj;jy; epfo;TxUflj;jpapd; 
,uz;LKidfSfSf;fpilNamy;yJntt;NtWntg;gepiyapy;>Mdhy; xd;Wld; 
xd;Wnjhlh;gpYs;s ,uz;Ljplg;nghUs;fSf;fpilNaepfo;fpwJ. jplg;nghUs;fspy; 
mjpfntg;gepiyapYs;sgFjpapypUe;JFiwe;jntg;gepiyapYs;sgFjpf;FmZf;fs; my;yJ 
%yf;$Wfspd; ,af;fk; ,y;yhky; ntg;gMw;wy; guTk; epfo;Tntg;gf; flj;jy; 
vd;WtiuaWf;fg;gLfpwJ.  

 
cNyhfq;fs; midj;Jk; rpwpe;jntg;gf; flj;jpfshFk;. ntg;gj;ijvspjhff; 
flj;jhjnghUs;fs; ntg;gk; flj;jhg; nghUs;fs; (my;yJ) fhg;ghd;fs; 
vd;Wmiof;fg;gLfpd;wd. kuk;>jf;if>gUj;jp>fk;gsp>fz;zhb> ,ug;gh; Mfpaitntg;gk; 
flj;jhg; nghUs;fshFk;.  
 
md;whltho;tpy; ntg;gf;flj;jy;:  
 

• cNyhfj;jhyhdghj;jpuq;fspy; ehk; czTrikf;fpNwhk;. rikay; 
ghj;jpuj;ijntg;gg;gLj;Jk; NghJ>ntg;gMw;wyhdJghj;jpuj;jpypUe;JczTg; nghUSf;Ff; 
flj;jg;gLfpwJ.  
 

• ryitg; ngl;biaf; nfhz;LJzpiaryitnra;Ak; NghJryitg; 
ngl;bapypUe;Jntg;gMw;wy; Jzpf;Fg; guTfpwJ.  

 

• rikay; ghj;jpuq;fspd; ifg;gpbgpsh];bf; my;yJkuj;jpdhyhdnghUs;fshy; 
nra;ag;gl;bUf;Fk;. Vnddpy; mitntg;gj;ijf; flj;Jtjpy;iy.  
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• ,f;Y} vdg;gLk; gdptPLfspy; cs;gFjpapd; ntg;gepiyRw;Wg;Gwj;ijtplmjpfkhf 
,Uf;Fk;. Vnddpy; gdpf;fl;bntg;gj;ijkpfTk; mhpjhff; flj;jf;$baJ.  
 

ntg;gr; rydk;:  
 

• ghj;jpuj;jpYs;s ePiu ntg;gg;gLj;Jk; NghJ> ghj;jpuj;jpd; mbg;gFjpapYs;s ePh; 
%yf;$Wfs; ntg;g Mw;wiyg; ngw;W Nky;Nehf;fp efh;fpd;wd. gpwF> Nkw;gFjpapYs;s ePH; 
%yf;$Wfs; fPNo efh;e;J ntg;gkilfpd;wd. ,e;j tpjkhd ntg;gf; flj;jYf;F ntg;gr; 
rydk; vd;W ngah;. tspkz;lyj;jpYs;s thAf;fSk; ,k;Kiwapd; %yNk 
ntg;gkilfpd;wd. xU nghUis ntg;gg;gLj;Jk;NghJ> cah; ntg;gepiyapYs;s 
gFjpapypUe;J Fiwe;j ntg;gepiyapYs;s gFjpf;F %yf;$Wfspd; ,af;fj;jpdhy; 
ntg;gk; flj;jg;gLk; Kiwf;F ntg;gr; rydk; vd;W ngah;. ntg;gr; rydk; jputq;fs; 
kw;Wk; thAf;fspy; eilngWfpwJ.  

 
md;whl tho;tpy; ntg;gr; rydk;:  
 

❖ epyf;fhw;W kw;Wk; fly; fhw;W Mfpa epfo;Tfs; cUthtjw;F ntg;gr; rydNk fhuzk; 
MFk;.  
 

❖ ntg;gr; rydk; %yfkhfNt fhw;whdJ xU gFjpapypUe;J kw;nwhU gFjpf;F ,lk; 
ngah;fpwJ.  

 
❖ ntg;gf;fhw;W gY}d;fspy; ntg;gr; rydk; %yk; ntg;gk; flj;jg;gLtjhy; gY}d; NkNy 

cah;fpwJ.  
 

❖ Fsph;rhjdg; ngl;bapy;> Fsph;e;j fhw;W fPo;Nehf;fp ,lk; ngah;e;J> #lhd fhw;iw 
ntg;gr; rydk; %yk; ,lkhw;wk; nra;fpwJ.  
 

ntg;gf; fjph;tPr;R:  
 

• ntg;gf; fjph;tPr;R vd;gJ ntg;g Mw;wy; guTk; %d;whtJ tpjk; MFk;. jplg;nghUspy; 
ntg;gf; flj;jy; %ykhfTk;> jputk; kw;Wk; thAf;fspy; ntg;gr; rydk; %ykhfTk; ntg;g 
Mw;wy; guTfpwJ. Mdhy; ntw;wplj;jpy; ntg;gf; fjph;tPr;R %yk; ntg;g Mw;wy; guTfpwJ. 
#hpadpypUe;J ntspg;gLk; ntg;g Mw;wy; ntg;gf; fjph;tPr;R %yNkguTfpd;wJ. ntg;g 
Mw;wyhdJ xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;F kpd;fhe;j miyfshfg; guTk; Kiw 
ntg;gf; fjph;tPr;R vd;W tiuaWf;fg;gLfpwJ.  

 
md;whl tho;tpy; ntg;gf; fjph;tPr;R:  
 
❖ #hpadplkpUe;Jntg;gMw;wy; ntg;gf; fjph;tPr;R %yk; G+kpiate;jilfpwJ.  

 
❖ neUg;gpw;FmUfpy; epw;Fk; NghJntg;gf; fjph;tPr;R %yk; ehk; ntg;gj;jpidczh;fpNwhk;.  
❖ fUg;GNkw;gug;GilanghUs;fs; ntg;gf; fjph;tPr;RfisVw;Fk; jd;ikAilajhfcs;sd. 

vdNt>rikay; ghj;jpuj;jpd; mbg;gFjpapy; fUg;Gepwtz;zk; G+rg;gLfpwJ.  
 

❖ ntz;ikepwkhdJntg;gf; fjph;tPr;rpidvjpuhspf;fpd;wJ. vdNtjhd;>Nfhilfhyq;fspy; 
ntz;ikepwMilfiscLj;JkhWehk; mwpTWj;jg;gLfpNwhk;.  

 
ntg;gMw;wy; guTtij ek; fz;fshy; fhzKbAk;. 
500ºCntg;gepiyf;FxUnghUisntg;gg;gLj;Jk; 
NghJfjph;tPr;rhdJkq;fparptg;Gepwj;jpy; ekJfz;fSf;Fj; njhpaMuk;gpf;fpwJ. 
mg;nghOJ ek; Njhypd; %yk; ntg;gj;jpidczuKbAk;. NkYk; ntg;gg;gLj;Jk; 
NghJ>fjph;tPr;rpd; msTmjpfhpf;fpd;wJ. mg;nghOJMuQ;Rkw;Wk; kQ;rs; epwj;ijj; 
njhlh;e;J ,Wjpahfmg;nghUs; nts;isepwj;jpy; xspUk;.  
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ntg;gmstpay;:  
 

• ,Jtiuntg;gMw;wypd; tpisTfs; gw;wpehk; ghh;j;Njhk;. 
xUnghUSf;Fntg;gMw;wiymspf;Fk; NghJmjd; ,aw;gpay; gz;Gfspy; khw;wk; 
Vw;gLfpd;wJ. jplepiyapYs;sePh; (gdpf;fl;b) jputepiyf;Fk;>jputepiyapYs;sePh; 
Mtpepiyf;Fk; khw;wkilfpd;wd. ,itahTk; ntg;gj;jpdhy; Vw;gLk; ,aw;gpay; khw;wq;fs; 
MFk;. ,NjNghy; ntg;gMw;wy; Ntjpapay; khw;wq;fisAk; Vw;gLj;JfpwJ. nghUs;fspy; 
Vw;gLk; ,aw;gpay; kw;Wk; Ntjpapay; khw;wq;fisg; gw;wpj; njhpe;Jnfhs;tjw;F>mg;nghUspy; 
cs;sntg;gMw;wypidmstplNtz;Lk;. ,t;thWnghUs;fspy; eilngWk; ,aw;gpay; kw;Wk; 
Ntjpapay; epfo;Tfspy; cs;sntg;gMw;wypd; kjpg;gpidf; fzf;fpLk; 
Kiwf;Fntg;gmstpay; vd;Wngah;.  

 
ntg;gepiy:  
 

• xUnghUs; #lhd cs;sjhmy;yJFsph;r;rpahfcs;sjhvd;gijmwpacjTk; ,aw;gpay; 
msTntg;gepiyMFk;. ,Jntg;gepiykhdpiaf; nfhz;Lmstplg;gLfpwJ. 
ntg;gepiyiamstpl %d;WtpjkhdmsTNfhy;fs; gad;gLj;jg;gLfpd;wd.  

 
❖ nry;rpa]; msTNfhy;  
❖ /ghud;̀ Pl; msTNfhy;  
❖ nfy;tpd; msTNfhy;  

 

• Nkw;fz;lmsTNfhy;fSs;>nfy;tpd; msTNfhNynghJthfg; gad;gLj;jg;gLfpwJ. ,ijg; 
gw;wpcah; tFg;Gfspy; ePq;fs; tphpthfj; njhpe;Jnfhs;syhk;. 

 
ntg;gj;jpd; myF:  

• ntg;gk; vd;gJxUtifahdMw;wy; vd;gJekf;Fj; njhpAk;. Mw;wypd; SI myF [_y;. 

vdNtntg;gj;ijAk; [_y; vDk; myfpy; Fwpg;gplyhk;. ,JJvd;wvOj;jhy; Fwpg;gplg;gLfpwJ. 
ntg;gj;ijmstplnghJthfg; gad;gLj;jg;gLk; myFfNyhhpMFk;.  

 
1 fpuhk; epiwAs;sePhpd; ntg;gepiyia1ºCcah;j;jj; Njitg;gLk; ntg;gMw;wypd; msT 1 
fNyhhpvdtiuaWf;fg;gLfpwJ. fNyhhpkw;Wk; [_y; 
MfpamyFfSf;fpilNaahdnjhlh;Ggpd;tUkhWFwpg;gplg;gLfpwJ. 1 fNyhhp= 4.189 J. 
 
czTg; nghUs;fspy; cs;sMw;wypd; msTfpNyhfNyhhpvDk; myfhy; 
Fwpg;gplg;gLfpwJ. 1 fpNyhfNyhhp = 41200 J (Njhuhakhf)  
 

• nghJthf>nghUs; xd;WVw;Fk; my;yJ ,of;Fk; ntg;gj;jpd; msthdJ %d;Wfhuzpfshy; 
eph;zapf;fg;gLfpwJ.  

 
❖ nghUspd; epiw 
❖ nghUspd; ntg;gepiyapy; Vw;gLk; khw;wk;  
❖ nghUspd; jd;ik 
 
 

• xt;nthUnghUSk; 
xUFwpg;gpl;lntg;gepiyiamiltjw;Fmtw;wpw;Fntt;NtWmsTntg;gMw;wy; 
Njitg;gLfpwJ. ,Jmg;nghUspd; ntg;gVw;Gj;jpwd; vd;Wmiof;fg;gLfpwJ.  

 

• xUnghUspd; ntg;gepiyia1ºCmy;yJ1ºKcah;j;jj; Njitg;gLk; ntg;gMw;wypd; 
msTmg;nghUspd; ntg;gVw;Gj;jpwd; vdtiuaWf;fg;gLfpwJ.  

,JCvd;wvOj;jhy; Fwpg;gplg;gLfpwJ. ntg;gVw;Gj;jpwd;> 
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   C  =
( )

( )

Q

T
Njitg; gLk; ntg; g Mw; wypd; msT

ntg; gepiy cah;T 
 

    C = 
Q

T
 

ntg;gVw;Gj;jpwdpd; myFfNyhhp/ºC ,jd; SImyFJK-1MFk;. 
 
fzf;fPL 1  
 

• xUcNyhfj;jpd; ntg;epiy30ºCMfcs;sJ. mjw;F3000 J msTs;sntg;gMw;wy; 

mspf;fg;gLk;NghJmjd; ntg;gepiy40ºCMfcaph;fpwJvdpy;>mjd; ntg;gVw;Gj;jpwidf; 
fzf;;fpLf.  

 
jPh;T:  
 
ntg;gVw;Gj;jpwd; C = Q/∆T  

,q;FQ = 3000 J  
∆T = 40ºC – 30ºC = 10ºC =10K 

vdNtC = 3000 / 100 = 300JK-1 

cNyhfg; ge;jpd; ntg;gVw;Gj;jpwd; 300 JK-1MFk;.  
 
fzf;fPL 2  
 

• xU ,Uk;Gg; ge;jpd; ntg;gepiyia1 Kcah;j;Jtjw;F500 JK-1ntg;gk; Njitg;gLfpwJ. 

mjd; ntg;gepiyia20Kcah;j;Jtjw;Fj; Njitahdntg;gMw;wiyf; fzf;fpLf.  
 
jPh;T:  
 ntg;gVw;Gj;jpwd; C’ = Q/T  
    Q = C × ∆T  
   ,q;FC’ = 500 JK-1 
    ∆T = 20 K  

Q = 500 × 20 = 10000 J 
Njitahdntg;gMw;wy; 10000 JMFk;.  
 
jd; ntg;gVw;Gj;jpwd;: 
 

• XuyFepiwAilanghUspd; ntg;gVw;Gj;jpwNdmg;nghUspd; jd;ntg;gVw;Gj;jpwd; 
vdmiof;fg;gLfpwJ.  

 
1fpNyhfpuhk; epiwAs;snghUs; xd;wpd; ntg;gepiyia1ºCmy;yJ1KmsTcah;j;jj; Njitg;gLk; 
ntg;gMw;wypd; msNtmg;nghUspd; jd; ntg;gVw;Gj;jpwd; vdtiuaWf;fg;gLfpwJ. ,J C 
vd;wvOj;jhy; Fwpg;gplg;gLfpwJ.  
 
jd; ntg;gVw;Gj;jpwd;> 

 C = 
( )

( ) ( )

Q

m T 
Njitg; gLk; ntg; g Mw; wypd; msT

epiw ntg; gepiy cah;T 
 

 C = Q/ m × ∆T  
 ,jd; SI myF JKg-1K-1 
 
fzf;fPL 3  
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• 2 kgepiwAs;sePhpd; ntg;gepiyia60ºCypUe;J70ºCMfcah;j;jj; Njitg;gLk; 

ntg;gMw;wypd; msT84000Jvdpy;>ePhpd; jd; ntg;gVw;Gj;jpwdpd; kjpg;igf; fzf;fpLf.  
 
jPh;T: 
 
 jd; ntg;gVw;Gj;jpwd; C = Q / m × ∆T  
 ,q;FQ = 84000 J  
  m = 2 kg  
  ∆T = 70ºC – 60ºC = 10ºC = 10K     

C = 84000 / 2 × 10 = 4200 J Kg-1 K-1 

 ePhpd; jd; ntg;gVw;Gj;jpwd; 4200 J Kg-1 K-1MFk;.  
 
fzf;fPL 4 
 

• xUcNyhfj;jpd; jd; ntg;gVw;Gj;jpwdpd; kjpg;G160JKg-1K-1. 500 fpuhk; 

epiwAs;scNyhfj;jpd; ntg;gepiyia125ºCypUe;J325ºCMfcah;j;jj; Njitg;gLk; 
ntg;gMw;wypd; kjpg;igf; fzf;fpLf.  

 
jPh;T:  
 jd; ntg;gVw;Gj;jpwd; C = Q/m × ∆T 
    Q = C × m × ∆T  
  ,q;FC = 10 J KgK-1 
   m = 500 g = 9.5 kg  
   ∆T = 325ºC – 125ºC = 200ºC = 200 K  
 vdNt>= 160 × 0.5 ×  200 = 16000 J  
 Njitg;gLk; ntg;gMw;wypd; kjpg;G= 16000 J  
 
fNyhhpkPl;lh;: 
 

• nghUs; xd;wpdhy; Vw;fg;gl;lmy;yJ ,of;fg;gl;lntg;gj;jpidmstplg; gad;gLj;jg;gLk; 
cgfuzk; fNyhhpkPl;lh; MFk;. ,Jntg;gk; kw;Wk; kpd;rhuj;ijed;Fflj;Jk; 
jd;ikAilacNyhfq;fshdjhkpuk; my;yJmYkpdpaj;jhy; Md ghj;jpuj;ijf; 
nfhz;Ls;sJ. ntg;gMw;wiyRw;Wg;Gwj;jpw;Fmspg;gjd; %yk; ntg;g ,og;GVw;gLtijj; 
jLg;gjw;fhf ,J ntg;gj;ijf; flj;jhjxUfydpy; itf;fg;gl;Ls;sJ. ,f;fydpd; %bapd; 
kPJ ,lz;LJisfs; cs;sd. xUJisapd; topahfnghUspd; 
ntg;gepiyiamstpLtjw;Fntg;gepiykhdpAk;>kw;nwhUJisapd; 
topNaghj;jpuj;jpYs;sjputj;ijf; fyf;Ftjw;FxUfyf;fpAk; itf;fg;gl;Ls;sJ. 
ghj;jpuj;jpDs; ntg;gVw;Gj;jpwidf; fzf;fplNtz;bajputkhdJepug;gg;gl;Ls;sJ. 
kpd;fk;gpapDs; kpd;rhuj;ijf; flj;Jtjd; %yk; ,j;jputkhdJntg;gg;gLj;jg;gLfpwJ. 
,ijg; gad;gLj;jpxUjputj;jpd; ntg;gVw;Gj;jpwdpd; kjpg;gpidf; fzf;fplyhk;.  

 
Kjy; Kjyhf 1782 Mk; Mz;LMd;nlha;d; ytha;]pah; kw;Wk; gpaNuirkd; 
yhg;yh]; MfpNahuhy;>Ntjpapay; khw;wq;fshy; Vw;gLk; ntg;gMw;wypd; 
msitmstplgdpf;fl;bfNyhhpkPl;lh; gad;gLj;jg;gl;lJ.  
 
ntg;gf; fl;Lg;gLj;jp:  
 

• xUnghUs; my;yJ ,lj;jpd; ntg;gepiyiakhwhky; itg;gjw;fhfgad;gLj;jg;gLk; rhjdk; 
ntg;gf; fl;Lg;gLj;jp (njh;Nkh];lhl;) MFk;. ‘njh;Nkh];lhl;’vdw; nrhy;> 
,uz;LfpNuf;fthh;j;ijfspypUe;Jngwg;gl;lJ. ,jpy; ‘njh;Nkh’vDk; nrhy; ntg;gk; vd;Wk; 
‘];lhl;’vd;Dk; nrhy; mNjepiyapy; ,Ug;gJvd;Wk; nghUs;gLk;. ntg;gkilAk; 
my;yJFsph;r;rpailAk; cgfuzq;fspy; 
eph;zapf;fg;gl;lxUFwpg;gpl;lntg;gepiyiamiltjw;fhf ,it gad;gLj;jg;gLfpd;wd. 
,it>xUFwpg;gpl;lntg;gepiyiamile;jTld; me;jcgfuzj;ijnray;glitf;fpd;wd. 
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my;yJepWj;jptpfpd;wd. fl;llq;fspYs;s #Nlw;wp>miwfspd; 
ikaRNlw;wp>fhw;Wg;gjdhf;fp(Air conditioner), ePh; #Nlw;wp kw;Wk; 
rkayiwapYs;sFsph;gjdp>Ez;ziymLg;GMfpamikg;Gfspyntg;gf; 
fl;Lg;gLj;jpgad;gLj;jg;gLfpwJ. rpyrkaq;fspy; ntg;gf; 
fl;Lg;gLj;jpczh;tpahfTk;>ntg;gepiymikTfisf; fl;Lg;gLj;Jk; fl;Lk; gLj;jpahfTk; 
nray;gLfpwJ.  

 
ntg;gf; Flit (ntw;wplf; FLit):  
 

• ntg;gf; FLit (ntw;wplf; FLit) vd;gJmjpy; cs;snghUspd; ntg;gepiyiamjd; 
Rw;Wg;Gwj;jpd; ntg;gepiyiatplmjpfhpj;Jtplhky; my;yJFiwe;Jtplhky; ePz;l Neuk; 
itj;jpUf;ff;$bantg;gj;ijf; flj;jhjNrkpg;Gf; fydhFk;. ,jDs; ,jDs; 
itf;fg;gl;Ls;sjputj;jpd; ntg;gepiyiaePz;l Neuk; khwhky; fhg;gNjhL>mjd; Ritapy; 
khw;wk; Vw;glhkYk; ,J ghJfhf;fpwJ.  

 
ntw;wplf;FlitKjd; Kjypy; 1892 Mk; Mz;L ];fhl;yhe;Jmwptpayhsh; rh; N[k;]; 
jpthh; vd;gtuhy; fz;Lgpbf;fg;gl;lJ. mtiuf; fTutg; gLj;Jk; tpjkhf ,J jpthh; 
FLit(Dewar Flask) vd;Wk; miof;fg;gLfpwJ. ,Jjpthh; ghl;by; vdTk; 
miof;fg;gLk.  
 
ntg;gf; FLit Ntiy nra;Ak; tpjk;:  
 

• ntw;wplf; FLit ,uz;L Rth;fisf; nfhz;l xU fydhFk;. mjd; cs;GwkhdJ 
rpy;tuhy; MdJ. ,uz;L Rth;fSf;Fk; ,ilNaahd ntw;wplk; cs;sJ. mJ> 
ntg;gr;rydk; kw;Wk; ntg;gf;flj;jy; MFpa epfo;Tfshy; ntg;g Mw;wy; ntspNa guthky; 
,Uf;f cjTfpwJ. Rth;fSf;F ,ilNa rpwpjsT fhw;W ,Ug;gjhy;> ntspg;Gwj;jpypUe;J 
cs;Gwj;jpw;Fk;> cs;Gwj;jpypUe;J ntspg;Gwj;jpw;Fk; ntg;gk; flj;jg;gLtjpy;iy. 
FLitapd; Nkw;gFjpapYk;> fPo;g;gFjpapYk; ,uz;L Rth;fSk; ,izfpd;w ,lj;jpy; kl;LNk 
ntg;gf;flj;jy; %yk; ntg;gkhdJ flj;jg;glKbAk;. FLitapYs;s rpy;th; Rth;> 
ntg;gf;fjph; tPr;rpid kPz;Lk; FLitapYs;s jputj;jpw;Nf mDg;Gtjhy; ePz;l Neuk; 
jputk; #lhf ,Uf;fpwJ.  
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 9th mwptpay;  

myF– 7 
ntg;gk;  

 
ntg;gj;jpd; tpisTfs;:  
 

xUnghUisntg;gg;gLj;Jk; NghJfPo;f;fz;ltpisTfs; Vw;gLk;.  
  

• tphptiljy;:xUnghUisntg;gg;gLj;Jk; NghJme;jg; nghUspYs;s %yf;$Wfs; 
mjpfMw;wiyg; ngw;Wmjph;tilaj; njhlq;Fk; ,jdhy; mUfpy; ,Uf;Fk; %yf;$WfSk; 
mjph;tilaj; njhlq;Fk;. vdNttphptiljy; Vw;gLfpwJ. ntapy; fhyq;fspy; 
mjpfntg;gMw;wy; ,uapy; jz;lthsq;fistphptilar; nra;fpd;wJ. ,uapy; ghijfspy; 
rpwpa ,ilntsptplg;gl;bUg;gij>ePq;fs; ghh;j;jpUg;gPh;fs; jplg;nghUl;fistpljputg; 
nghUl;fs; mjpfkhftphptilAk;. MdhYk;>thAg;nghUl;fs; ,it ,uz;ilAk; 
tplmjpfkhftphptilAk;.  

 

• epiykhw;wk;:gdpf;fl;biantg;gg;gLj;Jk; NghJmJePuhfkhWfpwJ. NkYk; ntg;gg;gLj;jpdhy; 
ePh; MtpahfkhWfpwJ. mNfNtjplg;nghUisntg;gg;gLj;Jk; NghJjputg;nghUshfkhWfpwJ. 
NkYk; ntg;gg;gLj;Jk; NghJmJthAepiyf;FkhWfpwJ. ntg;gepiyiaf; Fiwf;Fk; 
NghJjiyfPo; khw;wk; Vw;gLfpwJ.  

 

• ntg;gepiykhw;wk;: xUnghUSf;Fntg;gMw;wiymspf;Fk; NghJme;jg; nghUspYs;s 
%yf;$wpd; ,af;fMw;wy; mjpfhpf;fpwJ. %yf;$Wfs; mjph;tiltjhy; nghUspd; 
ntg;gepiymjpfhpf;fpwJ. me;jg; nghUisFsph;tpf;Fk; NghJntg;gMw;wy; ntspNawpmjd; 
ntg;gepiyFiwfpwJ.  

 

• Ntjpapay; khw;wk;:ntg;gk; xUtifahdMw;wyhf ,Ug;gjhy; mJNtjpapay; khw;wj;jpy; 
ngUk; gq;Ftfpf;fpwJ. Ntjptpidfs; njhlq;Ftjw;Fntg;gMw;wy; Njitg;gLfpwJ. 
mJNghyNtjptpidfspd; Ntfj;ijAk; ntg;gMw;wNyjPh;khdpf;fpwJ. tpwfpidvhpj;Jmjd; 
%yk; fpilf;Fk; ntg;gj;jpidg; gad;gLj;jpehk; czTrikf;fpNwhk;. 
,e;jntg;gMw;wNyczitg; gf;Ftkhfrikf;fg; gad;gLfpwJ. ,itahTk;>ntg;gj;jpdhy; 
Vw;gLk; Ntjpapay; khw;wq;fshFk;.  

 
ntg;gk; guTjy;:  
 

• xUnghUspy; ,Uf;Fk; ntg;gkhdJmNj ,lj;jpy; jq;fp ,Uf;fhJ. mjpfntg;gj;jpy; 
,Uf;Fk; nghUl;fs; ntg;gj;ij ,oe;JFsph;tilAk;. mJNghyFsph;e;jnghUl;fs; 
Rw;Wg;Gwj;jpy; ,Ue;Jntg;gj;ijg; ngw;Wntg;gkilAk;. ntt;NtWntg;gepiyapy; cs;s 
,uz;LnghUl;fisxd;WNrh;j;jhy;>mjpfntg;gepiyapy; ,Uf;Fk; 
nghUspypUe;JFiwe;jntg;gepiyapy; cs;snghUSf;Fntg;gMw;wy; guTfpwJ.  

 
rpyNeuq;fspy; eha; jdJehf;ifntspNanjhlq;ftpl;Lf; nfhz;NlRthrpg;gijg; 
ghh;j;jpUg;gPh;fs;. mg;gbRthrpf;Fk; NghJmjd; ehf;fpypUf;Fk; <ug;gjk; jputkhfkhwp> 
gpd; MtpahfptLk;. jputepiythAepiyf;Fkhwntg;gMw;wy; Njitg;gLk;. 
,e;jntg;gMw;wy; ehapd; ehf;fpy; ,Ue;Jngwg;gLfpwJ. ,t;thWeha; jd; ehf;fpy; 
,Uf;Fk; jd; ntg;gj;ijntspNaw;wpjd;idf; Fsph;tpj;Jf;nfhs;fpwJ.  
 
ntg;gkhdJ %d;Wtopfspy; guTfpwJ> 
1. ntg;gf; flj;jy;   2. ntg;gr; rydk;  3. ntg;gf; fjph;tPr;R 
 
ntg;gf; flj;jy;:  
 

• jplg;nghUl;fspy; %yf;$Wfs; kpfTk; neUf;fkhfTk; ,af;fk; ,y;yhkYk; mike;jpUf;Fk;. 
jplg;nghUspd; xUKidapidntg;gg;gLj;Jk; NghJme;jKidapy; ,Uf;Fk; %yf;$Wfs; 
ntg;gMw;wiycl;fth;e;Jjq;fs; epiyapy; ,Ue;Jnfhz;NlKd;Dk; 
gpd;DkhfNtfkhfmjph;tilfpd;wd. mjph;tilAk; NghJmUfpy; ,Uf;Fk; 
%yf;$WfSf;Fntg;gMw;wiyf; flj;Jfpd;wd. ,jdhy; mUfpypUf;Fk; %yf;$WfSk; 
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mjpuj; njhlq;Ffpd;wd. jplg;nghUspy; ,Uf;Fk; midj;J %yf;$WfSk; ntg;gMw;wiyg; 
ngw;Wf;nfhs;Sk; tiu ,e;jepfo;Tnjhlh;e;Jele;Jnfhz;NlapUf;Fk;.  

 

• ,t;thWmjpfntg;gepiyapy; cs;sxUnghUspypUe;JFiwthdntg;gepiyapy; 
cs;sxUnghUSf;F %yf;$Wfspd; ,af;fkpd;wpntg;gk; guTk; epfo;Tntg;gf; flj;jy; 
vdg;gLk;.  

 
md;whltho;f;ifapy; ntg;gf; flj;jy;:  

1. cNyhfq;fs; kpfr;rpwe;jntg;gf; flj;jpfs;. mjdhy;jhd;>mYkpdpag; 
ghj;jpuq;fisrikaYf;Fg; gad;gLj;JfpNwhk;.  

 
2. ghjurk; rpwe;jntg;gf;lj;jpahf ,Ug;gjhy; mijntg;gepiykhdpapy; gad;gLj;JfpNwhk;.  

 
3. ehk; Fsph;fhyq;fspy; fk;gspMilfiscLj;JfpNwhk;. fk;gspxUmhpjpw; 

flj;jp>vdNtclypd; ntg;gj;ijntspg; Gwj;jpw;Ff; flj;jhky; itj;jpUf;Fk;.  
 

jhkpuk;>mYkpdpak;>gpj;jiskw;Wk; ,Uk;GMfpaehd;FcNyhff; 
fk;gpfisvLj;Jf; nfhs;Sq;fs;. fk;gpfspd; xUKidapy; 
jPf;Fr;rpxd;wpidnkOfpd; cjtpNahLnghUj;jptpLq;fs;. 
kWKidiantg;gg;gLj;Jk; NghJrpwpJNeuj;jpy; 
jPr;Fr;rpfPNotpOe;JtpLk;. fk;gptopahfntg;gk; flj;jg;gl;Lfk;gpapd; 
Kid nkOfpd; cUfepiyiamile;jJk; jPf;Fr;rpfPNotpOe;JtpLk;. 
,e;jNrhjidiar; nra;Ak; NghJjhkpuf; fk;gpapy; xl;bapUf;Fk; 
jPf;Fr;rpKjypy; fPNotpOe;JtpLfpwJ. ,e;jehd;FcNyhfq;fspy; 
jhkpuk; mjpfflj;Jk; jpwd; ngw;Ws;sij ,J fhl;LfpwJ. 
njhlh;e;JmYkpdpak;>gpj;jisapy; ,Uf;Fk; jPf;Fr;rpfs; 
fPNotpOtijAk; filrpahf ,Uk;gpy; xl;bapUf;Fk; 
jPf;Fr;rpfPNotpOtijAk; fhzyhk;. 

 
 
ntg;gr; rydk;:  
 

• NkNyFwpg;gplg;gl;Ls;snray;ghl;by; fz;zhbf; Ftisapd; mbg;gFjpapy; ,Uf;Fk; 
jz;zPh; %yf;$Wfs; ntg;gj;jpidg; ngw;wTld; NknyOk;gptUfpd;wd. NkNy ,Uf;Fk; 
jz;zPh; %yf;$Wfs; fPo; Nehf;fptUfpd;wd. ,JNghd;wepfo;TthAf;fspYk; eilngWfpwJ. 
thAf;fisntg;gg;gLj;Jk; NghJntg;g %yj;jpw;FmUfpy; cs;s %yf;$Wfs; Kjypy; 
ntg;gkile;Jtphptilfpd;wd. mjdhy; mtw;wpd; mlh;j;jpFiwfpwJ. ,j;jifa 
%yf;$Wfs; NkNynry;yr; nry;yfdkhd %yf;$Wfs; fPNontg;g%yj;jpw;FmUfpy; 
tUfpd;wd. ,q;F> %yf;$Wfspd; cz;ikahd ,af;fj;jhy; ntg;gk; guTfpwJ.  

  

• xUjputj;jpd; mjpfntg;gKs;sgFjpapy; ,Ue;JFiwthdntg;gKs;sgFjpf;F 
%yf;$Wfspd; cz;ikahd ,af;fj;jhy; ntg;gk; guTtijntg;gr; rydk; vdyhk;.  

 
md;whltho;f;ifapy; ntg;gr; rydk;:  
 

• #lhd fhw;WgY}d;fs;: ,j;jifagY}d;fspd; mbg;gFjpapy; ,Uf;Fk; fhw;W %yf;$Wfs; 
ntg;gkile;JNky; Nehf;fpefuj; njhlq;Fk;. ,jdhy; #lhd fhw;WgY}dpd; 
cs;Nsepuk;GfpwJ. mlh;j;jpFiwe;j #lhd fhw;wpdhy; gY}d; Nky;Nehf;fpr; nry;fpwJ. 
#lhd fhw;WNky;Nehf;fpr; nry;tjhy; gY}dpd; Nkw;gFjpapy; ,Uf;Fk; Fsph; 
fhw;WfPo;Nehf;fpefh;fpwJ. ,e;jr; nray; njhlh;e;Jeilngw;Wf;nfhz;Nl ,Uf;Fk;.  

 

• epyf; fhw;Wk; fly; fhw;W: 
 

gfy;Neuq;fspy; epyg;gug;G> fly; ePiutplmjpfkhf #lhfpwJ. ,jdhy; epyg;gug;gpy; cs;s 
#lhd fhw;WNkNyvOk;GfpwJ. fly; gug;gpypUe;JFsph;e;jfhw;Wepyj;ijNehf;fptPRfpwJ. 
,jid fly; fhw;Wvd;fpNwhk;. ,uTNeuq;fspy; epyg;gug;G fly; ePiutpltpiutpy; 
Fsph;tilfpwJ. fly; gug;gpy; cs;s #lhd 
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fhw;WNknyvOk;g>epyg;gug;gpypUe;JFsph;e;jfhw;W fly; gFjpNehf;fptPRfpwJ. 
,jidepyf;fhw;Wvd;fpNwhk;.  

 
fhw;Nwhl;lk;: 
 

• fhw;whdJ>mOj;jk; mjpfkhdgFjpapypUe;JmOj;jk; FiwthdgFjpf;Fr; nry;Yk;. #lhd 
fhw;WNknyOk;gpr; nry;tjhy; mq;FFiwe;jmOj;jk; cUthfpwJ. 
MfNtFsph;e;jfhw;WmjpfmOj;jg; gFjpapy; ,Ue;JFiwe;jmOj;jg; 
gFjpiaNehf;fpefh;fpwJ. ,JNtfhw;Nwhl;lj;ijcUthf;FfpwJ.  

 
GifNghf;fpfs;: 

• rikay; miwfspYk; njhopw;rhiyfspYk; caukhdGifNghf;fpfisitj;jpUg;gijg; 
ghh;;j;jpUg;gPh;fs;. #lhd fhw;Wmlh;j;jpFiwthf ,Ug;gjhy; vspjhftspkz;lyj;jpw;Fr; 
nrd;WtpLfpwJ.  

 
ntg;gf; fjph;tPr;R:  
 

• ve;jxUgUg;nghUspd; cjtpAkpd;wpntg;gMw;wy; xU ,lj;jpy; ,Ue;Jkw;nwhU ,lj;jpw;Fg; 
guTtijehk; ntg;gf; fjph;tPr;Rvd;fpNwhk;. ,e;jKiwapy; #lhd nghUl;fspy; 
,Ue;Jntg;gkhdJmiyfshfvy;yhj; jpirfspYk; guTfpwJ. ntg;gf; flj;jYk;>ntg;gr; 
rydKk; ntw;wplj;jpy; eilngwhJ. mitfs; eilngwgUg;nghUl;fs; Njitg;gLk;. Mdhy; 
ntg;gf;fjph; tPr;ReilngwgUg;nghUl;fs; Njitapy;iy. ,jdhy; ntw;wplj;jpy; $l 
ntg;gf;fjph;tPr;ReilngWk;. ntg;gf; fjph;tPr;irxspapd; jpirNtfj;jpy; 
nry;yf;$bakpd;fhe;jmiyfshfTk; fUjyhk;. ntg;gMw;wy; xU ,lj;jpy; ,Ue;Jkw;nwhU 
,lj;jpw;Fkpd; fhe;jmiyfshfguTk; epiyiantg;gf;fjph;tPr;Rvd;fpNwhk;.  

 
guTk; epiyiantg;gf;fjph;tPr;Rvd;fpNwhk;.  
 

• #hpadplkpUe;Jfpilf;Fk; ntg;gMw;wy; ntg;gf;fjph;tPr;R %ykhfNttUfpwJ. O 
Kntg;gepiyf;Fmjpfkhf ,Uf;Fk; vy;yhg; nghUl;fspypUe;Jk; ntg;gf; fjph;tPr;Rvw;gLk;. 
rpynghUl;fs; ntg;gj;ijckpOk;>kw;wrpynghUl;fs; ntg;gj;ijcl;ftUk;.  

  
tpwFmLg;igg; gad;gLj;Jk; NghJntg;gk; guTk; %d;WtopfisAk; ehk; ghh;f;fyhk;. 
tpwfpidvhpf;Fk; NghJxUKidapy; ,Ue;JkWKidf;Fntg;gf;flj;jy; %yk; ntg;gk; 
guTfpwJ. vhpAk; tpwfpd; Nkw;gFjpapy; ,Uf;Fk; fhw;Wntg;gkhfpNknyOe;Jnry;tjhy; 
ntg;gr;rydk; %yk; ntg;gk; flj;jg;gLfpwJ. ntg;gf; fjph;tPr;rpdhy; 
mLg;gpypUe;JtUk; ntg;gj;ijehk; czuKbfpwJ.  
 
md;wlhtho;f;ifapy; ntg;gf; fjph;tPr;R:  
 
1. nts;isepwMilfs; rpwe;jntg;ggpujpgypg;ghd;fs; MFk;. Nfhilfhyq;fspy; mit ek 

cliyFsph;r;rpahfitj;jpUf;fpd;wd.  
 
2. rikay; ghj;jpuq;fspd; mbg;gFjpapy; fWg;Gepwtz;zj;ijg; G+rpapUg;ghh;fs;. 

fWg;GepwkhdJmjpffjph;tPr;rpidcl;ftUk;.  
 

3. tpkhdj;jpd; Gwg;gl;lkpfTk; gsgsg;ghf ,Uf;Fk;. ,jdhy; #hpadpypUe;J tpkhdj;jpd; 
kPJtpOk; fjph;tPr;rpd; ngUk;gFjpahdJgpujpgypf;fg;gLfpwJ.  

 
ntg;gepiy:  
 

• xUnghUspd; ntg;gk; my;yJFsph;r;rpapd; msitj;jhd; ehk; ntg;gepiyvd;fpNwhk;. 
xUnghUspd; ntg;gk; mjpfhpf;Fk; NghJntg;gepiyAk; mjpfhpf;Fk;.  

 
ntg;gepiyapd; myF:  
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• ntg;gepiyapd; SImyFnfy;tpd; (K)jpdrhpgd;ghl;by; nry;rpa]; (°C)vd;wmyFk; 
gad;gLj;jg;gLfpwJ. ntg;gepiykhdpapd; cjtpAld; ntg;gepiymstplg;gLfpd;wJ.  

 
ntg;gepiymstPLfs;:  
ntg;gepiyiamstpLtjw;F %d;WmstPLfs; gad;gLj;jg;gLfpd;wd.  
 
 i. /ghud;̀ Pl; mstPL 

 ii. nry;rpa]; my;yJnrd;bfpNuLmstPL 

 iii.nfy;tpd; mstPLmy;yJjdpj;jmstPL 

• /ghud;̀ Pl; mstPL: /ghud;̀ Pl; mstPl;by; 32°Fciwepiyg; Gs;spahfTk;. 

212°FMtpahjy; Gs;spahfTk; epiyepWj;jg;gl;Ls;sd. ,e;j 

,uz;LGs;spfSf;fpilNacs;s ,ilntsp180gFjpfshfg; gphpf;fg;gl;Ls;sd.  
 

• nry;rpa]; mstPL: nry;rpa]; mstPl;by; 0°Cciwepiyg; Gs;spahfTk;>100°CMtpahjy; 

Gs;spahfTk; epiyepWj;jg;gl;Ls;sd. ,e;j ,uz;LGs;spfSf;fpilNacs;s ,ilntsp100 
gFjpfshfg; gphpf;fg;gl;Ls;sJ.  

 

• nry;rpa]; mstPl;il /ghud;̀ Pl; mstPlhfkhw;Wtjw;Fj; Njitahdrkd;ghL:  

   

9
32

5
F C= +

 
/ghud;̀ Pl; mstPl;ilnry;rpa]; mstPlhfkhw;Wtjw;Fj; Njitahdrkd;ghL:  

   

5
( 32)

9
C F= −

 
nfy;tpd; mstPL (jdpj;jmstPL): 
 

• nfy;tpd; mstPL>jdpj;jmstPLvd;Wk; toq;fg;gLfpwJ. nfy;tpd; mstPl;by; O 
Kvd;gJjdpr; Ropntg;gepiyMFk;. xUnghUspd; %yf;$Wfs; kpff;Fiwe;jMw;wiyg; 

ngw;wpUf;Fk; NghJ ,Uf;Fk; ntg;gepiyjdpr; Ropntg;gepiyMFk;. 273.16 Kntg;gepiyapy; 
ePhpd; jpl>jputkw;Wk; thAepiyfs; xd;wpize;Jfhzg;gLk;. ePhpd; Kk;ikg; Gs;spapd; 
1/273.15gq;FxUnfy;tpd; MFk;. nry;rpa]; kw;Wk; nfy;tpd; 

msTtPLfspilNaahdnjhlh;GK = C + 273.15 
 
jdpr; Ropntg;gepiy : 
 

• xUthAtpd; mOj;jKk; fdmsTk; fUj;jpaypy; RopahfkhWk; ntg;gepiyf;Fjdpr; 
Ropntg;gepiyvd;Wngah;. nfhLf;fg;gl;Ls;sJ.  

 

• midj;JtifahdthAf;fspd; mOj;jKk; -273.15°Cntg;gepiyapy; RopahfptpLk; ,jidj; 
jhd; jdpr; Ropntg;gepiymy;yJ OK vd;fpNwhk;.  

 

• %d;Wtifntg;gepiymsTtPLfspYk; rpymbg;gilntg;gepiyfs; nfhLf;fg;gl;Ls;sd.  
 

• %d;Wtifntg;gepiymsTNfhy;fspy; rpymbg;gilntg;gepiyfs;: 
 

ntg;gepiy nfy;tpd; nry;rpa]; ghud;`Pl; 
ePhpd; nfhjpepiy 373.15 100 212 
gdpf;fl;bapd; 
cUFepiy 

273.15 0 32 

jdpr;Ropntg;gepiy 0 -273 -460 
  
jd; ntg;gVw;Gj; jpwd;:  
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• G+kpapd; epyg;gug;GfhiyNeuq;fspy; Fsph;r;rpahfTk; kjpaNtisfspy; #lhfTk; 
,Ug;gijczh;e;jpUg;gPh;fs;. Mdhy; Vhpapy; ,Uf;Fk; jz;zPhpd; Nkw;gug;GfhiyapYk; 
kjpaNtiyapYk; XusTf;FxNuntg;gepiyapy; jhd; ,Uf;Fk;. epug;gug;Gk; ePh;g;gug;Gk; 
#hpadplkpUe;J xNumstpy; ntg;gj;ijg; ngw;whYk; mtw;wpd; ntg;gepiyfs; khWfpd;wd. 
ntg;gj;ijcl;ftUk; kw;Wk; ntsptpLk; gz;Gfs; ,uz;bw;Fk; NtWgLfpd;wd. 
nghJthfntg;gj;ijntsptpLk; my;yJcl;ftUk; gz;G %d;Wfhuzpfshy; 
jPh;khdpf;fg;gLfpwJ.  

 1. nghUspd; epiw 
 2. nghUspy; Vw;gLk; ntg;gepiyNtWghL 
 3. nghUspd; jd;ik 
 
 

• vy;yhtpjkhdnghUl;fspYk; mjpfjd; ntg;gVw;Gj; jpwd; nfhz;lnghUs; ePh;. ePhpd; jd; 
ntg;gVw;Gj; jpwd; 4200 J/kg°CvdNt>jd;Dilantg;gepiyiacah;j;Jtjw;FePh; 
mjpfntg;gj;ijvLj;Jf;nfhs;Sk;. mjdhy; jhd; thfdq;fspy; ,Uf;Fk; ntg;gk; jzpf;Fk; 
mikTfspy; ePh; Fsph;tpg;ghdhfg; gad;gLj;jg;gLfpwJ. NkYk; njhopw;rhiyfspYk; 
,ae;jpuq;fspYk; Vw;gLk; ntg;gj;ijj; jzpg;gjw;Fk; ePh; gad;gLfpwJ. Vhpapd; Nkw;gFjpay; 
,Uf;Fk; ePhpd; ntg;gepiygfy; Neuj;jpYk; nghpJk; khwhky; ,Ug;gjw;fhdfhuzKk; 
,JNt. 

 
ntg;gVw;gj; jpwd;:  
 

• ,g;NghJjd; ntg;gVw;Gj; jpwd; gw;wpnjspTngw;wpUg;gPh;fs;. xUfpNyhfpuhk; 
epiwAs;sxUnghUis1°C ntg;gepiyf;Fcah;j;Jtjw;Ff; nfhLf;fg;gLk; ntg;gMw;wNyjd; 

ntg;gVw;Gj; jpwd;. xUnghUspd; epiwKOtijAk; 1°C ntg;gepiyf;Fcah;j;Jtjw;Fj; 

Njitg;gLk; ntg;gMw;wy; ntg;gVw;Gj; jpwd; MFk;. vdNt>xUnghUspd; ntg;gepiyia1°C 
cah;j;Jtjw;Fj; Njitahdntg;gMw;wy; ntg;gVw;Gj; jpwd; MFk;. ,jidCvdf; 
Fwpg;gplyhk;.  

 ntg;gVw;Gj; jpwd; =
Njitahd ntg; g Mw; wy;

ntg; gepiy khw; wk;
 

ntg;gVw;Gj; jpwdpd; SImyFJ/K ,jidCal/°C, kcal/°C my;yJJ/°CvdTk; Fwpg;gplyhk;. 
  
 
epiykhw;wk;: 
 

• nghUshdJxUepiyapy; ,Ue;Jkw;nwhUepiyf;FkhWk; epfo;itNaehk; epiykhw;wk; 
vd;fpNwhk;.  

 

• vLj;Jf;fhl;lhf>rhjhuzntg;gepiyapy; ePH; %yf;$Wfs;>jputepiyapy; ,Uf;Fk; 
100°Cntg;gepiyf;FePiuntg;gg;gLj;Jk; NghJmJePuhtpahfkhWfpwJ. ePuhtpthAepiyapy; 
,Uf;fpwJ. ntg;gepiyiaf; Fiwf;Fk; NghJkPz;Lk; ePuhfkhWfpwJ. 
ntg;gepiyia0°Cf;FFiwf;Fk; NghJgdpf;fl;bahfkhWfpwj>gdpf;fl;bjplepiyapy; 
,Uf;fpwJ. gdpf;fl;biantg;gg;gLj;Jk; NghJkPz;Lk; ePuhfkhWfpwJ. ,t;thWntg;gepiyapy; 
khw;wk; Vw;gLk; NghJePh; jdJepiyiakhw;wpf;nfhs;fpwJ. epiykhw;wj;jpy; epfOk; 
nray;Kiwfistpsf;FfpwJ.  

 
cUFjy; - ciwjy;: 
 

• xUnghUs; ntg;gj;ijcl;fth;e;JjplepiyapypUe;Jjputepiyf;FkhWk; epfo;TcUFjy; 
MFk;. xUjplg;nghUs; jd; epiyiajputepiyf;Fkhw;Wk; ntg;gepiycUFepiyvdg;gLk;. 
,jd; kW jpirepiykhw;wk; ciwjy; MFk;. mjhtJxUnghUs; 
ntg;gj;ijntsptpl;Ljputepiyapy; ,Ue;Jjplepiyf;FkhWk; epfo;Tciwjy; MFk;. 
ve;jntg;gepiyapy; jputg;nghUs; 
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jplg;nghUshfkhWfpwNjhme;jntg;gepiyciwepiyMFk;. ePiug; 
nghWj;jtiucUFepiykw;Wk; ciwepiy ,uz;Lk; 0°CMFk;.  

 
 
Mtpahjy; - Fsph;jy;: 
 

• xUnghUs; ntg;gj;ijcl;fth;e;Jjputepiyapy; ,Ue;JthAepiyf;FkhWk; epfo;TMtpahjy; 
MFk;. ve;jntg;gepiyapy; jputg;nghUs; thAepiyf;FkhWfpwNjhme;jntg;gepiymjd; 
nfhjpepiyMFk;. thAepiyapy; ,Uf;Fk; xUnghUs; ntg;gj;ijntsptpl;LjputkhfkhWk; 
epfo;TFsph;jy; MFk;. ve;jntg;gepiyapy; thAjd; 
epiyiajputepiyf;Fkhw;WfpwNjhme;jntg;gepiyxLf;fepiyMFk;. ePUf;FnfhjpepiyAk; 
xLf;fepiyAk; 100°CMFk;.  

 
gjq;fkhjy;: 
 

• cyh; gdpf;fl;b>mNahbd;>ciwe;jfhh;gd; il Mf;irL>ehg;jypd; 
Nghd;wjplg;nghUl;fisntg;gg;gLj;Jk; NghJjputepiyf;Fkhwhky; 
NeubahfthAepiyf;FkhwptpLfpd;wd ,t;thW>ntg;gg;gLj;Jk; NghJjplg;nghUl;fs; 
NeubahfthAepiyf;FkhWk; epfo;Tgjq;fkhjy; vdg;gLfpwJ.  

 

• ntg;gepiykhWk;nghOJntg;gj;jpd; msitg; nghWj;JxUnghUspd; epiykhw;wj;jpd; 
ntt;NtWgbepiyfs; fhz;gpf;fg;gl;Ls;sd.  

 
cs;Siwntg;gk;;  
 
rpyfdrJu tbt gdpf;fl;bj; Jz;LfisvLj;JxUfz;zhbf; Ftisapy; 
Nghl;LtpLq;fs;. xUntg;gepiykhdpiag; gad;gLj;jpmjd; ntg;gepiyiaf; Fwpj;Jf; 
nfhs;Sq;fs;. mJ0°C vdf; fhl;Lk;.,g;NghJfz;zhbf; Ftisiantg;gg;gLj;Jq;fs;. 
ntg;gepiykhdpfhl;Lk; ntg;gepiyianjhlh;e;JftdpAq;fs;. gdpf;fl;bePuhfkhWk; 
tiuntg;gepiykhdp0°Cfhl;Lk;. mjd; gpd; ntg;gepiy100°C tiumjpfhpf;Fk;. gpd;dh; 
vt;tsTjhd; ntg;gg;gLj;jpdhYk; ePH; %OtJk; MtpahFk; tiuntg;gepiykhdpapy; 
ntg;gepiy100°C ntg;gepiyiaj; jhz;lhky; ,Uf;Fk;.  
 

• 'cs;Siw' vd;gJkiwe;jpUg;gJvdg;gLk;. MfNtcs;Siwntg;gk; vd;gJkiwntg;gk; 
my;yJkiwe;jpuf;Fk; ntg;gMw;wy; vdg;gLk;.  

 

• gdpf;fl;bcUfpePuhfkhWk; tiuntg;gepiykhwhky; 0°Cfhl;baJ. mJNghy; ePH; 

100°Cmile;jgpd;dUk; vt;tsTmjpfntg;gj;ijf; nfhLj;jhYk; mjd; 

ntg;gepiy100°CMf ,Ue;jJ. Vd; ,t;thWeilngWfpwJ?  
 

• xUnghUs; jd;epiyiakhw;wpf;nfhs;Sk; 
NghJxUFwpg;gpl;lmsTntg;gj;ijcl;fth;fpwJmy;yJntsptpLfpwJ. ,e;jntg;gMw;wy; 
cs;Siwntg;gk; vdmiof;fg;gLfpwJ. ntg;gepiykhwhjepiyapy; xUnghUs; jd; 
epiyiakhw;wpf; nfhs;Sk; NghJcl;ftUk; my;yJntspapLk; ntg;gMw;wy; 
cs;Siwntg;gk; MFk;.  

 

• cUFjy; epfo;tpd; NghJntg;gkhdJcl;ftug;gl;LmNjntg;gkhdJciwjy; epfo;tpd; 
NghJ (ntg;gepiyapy; ve;jtpjkhw;wKk; ,y;yhky;) ntsptplg;gLk; 
,e;jntg;gj;ijcUFjypd; cs;Siwntg;gk; vd;fpNwhk;. ,JNghyMtpahjypd; 
NghJntg;gkhdJjputj;jpdhy; cl;ftug;gLfpwJ. mNjmsTntg;gk; Fsph;jy; epfo;tpd; 
NghJePuhtpapdhy; (ntg;gepiyapy; ve;jtpjkhw;wKk; ,y;yhky;) ntspaplg;gLk;. 
,e;jntg;gj;ijMtpahFjypd; cs;Siwntg;gk; vd;fpNwhk;.  

 
jd; cs;Siwntg;gk;: 
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• cs;Siwntg;gj;ijxuyFepiwf;FtiuaWj;jy; mjidjd; cs;Siwntg;gk; vdyhk;. 
,jidLvd;wFwpaPl;bdhy; Fwpg;gplyhk;. 

Qvd;gijcl;ftug;gl;lmy;yJntsptplg;gl;lntg;gj;jpd; msthfTk;>mvd;gijnghUspd; 

epiwahfTk; fUjpdhy;>jd; cs;Siwntg;gk; fPo;f;fz;lrkd;ghl;by; Fwpg;gplyhk;. L = 
Q/m. 
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10thmwptpay;  

myF– 3  
ntg;g ,aw;gpay; 

 
ntg;gepiy:  
 

• xUnghUspy; ,Uf;Fk; ntg;gj;jpd; msTntg;gepiyvdtiuaWf;fg;gLfpwJ. 
Fsph;r;rpahdnghUistpl #lhd nghUspd; ntg;gepiymjpfk;. xUnghUs; Rw;Wg;gwj;Jld; 
ntg;gr; rkepiyapy; cs;sjhmy;yJ ,y;iyahvd;W $Wk; gz;igAk; 
ntg;gepiyvdtiuaWf;fyhk; (%yf;$Wfspd; ruhrhp ,af;fMw;wy; ntg;gepiyMFk;). 
ntg;gepiyvd;gJxUnghUspd; ntg;gk; vj;jpirapy; guTfpwJvd;gijFwpg;gpLk; gz;GMFk;. 
ntg;gepiyvd;gJxU ];Nfyhh; msTMFk;. ntg;gepiyapd; SI myFnfy;tpd;. NkYk; 

nry;rpa]; (°C) kw;Wk; /ghud;`Pl; (°F) MfpamyFfSk; ntg;gepiyiamsf;fg; 
gad;gLj;jg;gLfpwJ.  

 
ntg;gepiyapd; jdpj;jmsTNfhy; (nfy;tpd; msTNfhy;):  
 

• nfy;tpd; msTNfhypYs;sjdpr;Ropntg;gepiyiag; nghWj;Jmstplg;gLk; 
ntg;gepiyiajdpj;jmsTNfhy; vdmiof;fpNwhk;. msTNfhy; 
vd;gJgz;iliave;jputpay; fUj;Jg;gb>ntg;g ,af;ftpaypd; ,af;fq;fs; 
KbTf;FtUfpd;wntg;gepiyahdRopntg;gepiyianfhz;lxUKOikahdntg;gepyimsTN
fhy; MFk;. ,Jntg;g ,af;ftpaypd; ntg;gepiyvd;Wk; miof;fg;gLfpwJ. ntg;g 
,af;ftpaypd; ntg;gepiyapd; Xh; myFvd;gJePhpd; Kk;ikg;Gs;spapy; 1/273.16gq;FMFk;. 
xUbfphpnry;rpa]; ntg;gepiyNtWghLxUnfy;tpDf;FrkkhFk;.  

 
NtWgl;lntg;gepiymsTNfhy;fSf;F ,ilNaahdnjhlh;G:  
nry;rpa]pypUe;Jnfy;tpd; K = C + 273  
/ghud;̀ Pl;bypUe;Jnfy;tpd; K = (F + 460) × 5/9  
    O K = -273°C 
 
ntg;gMw;wypd; tpisTfs;:  
 

• xUnghUspw;FFwpg;gpl;lmsTntg;gMw;wiymspf;Fk; 
NghJ>mg;nghUshdJxd;Wmy;yJmjw;FNkw;gl;lfPo;f;fz;lkhw;wq;fSf;Fcl;gLk;.  

 

• nghUspd; ntg;gepiycaUk;  

• jplepiyapYs;sxUnghUs; jputepiyf;Nfhmy;yJjputepiyapYs;sxUnghUs; 
thAepiyf;Nfhkhw;wk; milAk;.  

• ntg;gg;gLj;Jk; NghJnghUshdJtphptilAk;  
 

• xUnghUspd; ntg;gepiycah;thdJmg;nghUspw;Fmspf;fg;gl;lntg;gMw;wiyr; rhh;e;jJ. 
NkYk; ,JnghUspd; jd;ikkw;Wk; epiwiag; nghWj;JkhWgLkl;. ntg;gMw;wypdhy; 
nghUspd; ntg;gepiycah;tJgw;wpAk; kw;Wk; epiykhw;wk; gw;wpAk; Ke;ijatFg;Gfspy; 
gbj;Js;Nshk;. gpd;tUk; gphpTfspy; ntg;gMw;wypdhy; nghUs; 
vt;thWtphptilfpd;wJvd;gijg; gw;wpg; ghh;g;Nghk;.  

 
nghUspy; ntg;gtphpT:  
 

• xUnghUspw;FFwpg;gpl;lmsTntg;gMw;wiymspf;Fk; NghJme;jnghUspd; ghpkhzk; (ePsk; 
my;yJgug;Gmy;yJgUkd;) mjpfhpf;Fk;. ntg;gepiycah;thy; nghUspd; ghpkhzj;jpy; 
Vw;gLk; khw;wNkmg;nghUspd; ntg;gtphpTvdmiof;fg;gLfpwJ. jputq;fspy; (v.fh. nkh;Fhp) 
vw;gLk; ntg;gtphptpid #lhd ePhpy; itf;fg;gl;lntg;gepiykhdpapy; fhzyhk;l. 
vdNt>midj;JtpjkhdnghUl;fSk; (jpl>jputkw;Wk; thA) ntg;gj;jpdhy; tphptilAk;.  

 
jplg; nghUspy; ntg;gtphpT:  
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• jplg;nghUisntg;gg;gLj;Jk; NghJmZf;fs; Mw;wypidg; ngw;WNtfkhfmjph;TWfpwJ. 
,jdhy; jplg; nghUshdJtphptilfpwJ. xUnghUisntg;gg;gLj;Jk; 
NghJ>ntg;gepiykhw;wj;jpdhy; Vw;gLk; ntg;gtphpTjputkw;Wk; thAg; nghUs;fisxg;gpLk; 
NghJjplg;nghUspy; FiwT. ,jw;Ff; fhuzk; jplg;nghUspd; fbdj;jd;ikNaMFk;.  

 
jplg;nghUspy; Vw;gLk; ntg;gtphptpd; tiffs;  
 
  1. ePs; ntg;gtphpT 
  2. gug;Gntg;gtphpT 
  3. gUkntg;gtphpT 
 
ePs; ntg;gtphpT:  
 

• xUjplg;nghUisntg;gg;gLj;Jjypd; tpisthf>mg;nghUspd; ePsk; mjpfhpg;gjhy; Vw;gLk; 
tphpTePs; ntg;gtphpTvdg;gLk;.  

 

• XuyFntg;gepiycah;thy; nghUspd; ePsj;jpy; Vw;gLk; khw;wj;jpw;Fk; XuyFePsj;jpw;Fk; 
cs;sjfTePs; ntg;gtphpTFzfk; vdmiof;fg;gLk;. ,jd; SImyFnfy;tpd;-1ePs; 
ntg;gtphpTFzfj;jpd; kjpg;GnghUSf;FnghUs; khWgLk;.  

 

• ePskhWghl;Lf;Fk;>ntg;gepiykhWghl;Lf;Fk; cs;snjhlh;gpidgpd;tUkhWFwpg;gplyhk;.  

   L

o

L
T

L


=   

∆L - ePsj;jpy; Vw;gLk; khw;wk;  
Lo - cz;ikahdePsk;  

∆T - ntg;gepiyapy; Vw;gLk; khw;wk;  
αL - ePs;ntg;gtphpTFzfk;  
 
gug;Gntg;gtphpT:  
 

• xUjplg;nghUisntg;gg;gLj;Jjypd; tpisthf>mg;nghUspd; gug;Gmjpfhpg;gjhy; Vw;gLk; 
tphpTgug;Gntg;gtphpTvdg;gLk;. gug;Gntg;gtphptpidgug;Gntg;gtphpTFzfj;jpd; %yk; 
fzf;fplyhk;.  

 
•
 XuyFntg;gepiycah;thy; nghUspd; gug;gpy; Vw;gLk; khw;wj;jpw;Fk; XuyFgug;gpw;Fk; 

cs;sjfTgug;Gntg;gtphpTFzfk; vdmiof;fg;gLk;. ,jd; kjpg;GnghUSf;FnghUs; 
khWgLk;. ,jd; SI myFnfy;tpd;-1 

 

• gug;Gkhw;wj;jpw;Fk; ntg;gepiykhw;wj;jpw;Fk; cs;snjhlh;gpidgpd;tUk; rkd;ghl;bd; %yk; 
mwpayhk;.  

 

   

  A

o

A
T

A


=   
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∆A - gug;gpy; Vw;gLk; khw;wk;  
AO-cz;ikahdgug;G 

∆T - ntg;gepiyapy; Vw;gLk; khw;wk;  
αA - gug;Gntg;gtphpTFzfk;  
 
gUkntg;gtphpT:  
 

• xUjplg; nghUisntg;gg;gLj;Jjypd; tpisthfmg;nghUspd; gUkd; mjpfhpg;gjhy; Vw;gLk; 
tphpTgUkntg;gtphpTvdvdg;gLk;. ePs; ntg;gtphpTkw;Wk; gug;Gntg;gtphptpidg; 
Nghy;>gUkntg;gtphptpidgUkntg;gtphpTFzfj;jpd; %yk; fzf;fplyhk;.  

 
•
 XuyFntg;gepiycah;thy; nghUspd; gUkdpy; Vw;gLk; khw;wj;jpw;Fk; 

xuyFgUkDf;Fcs;sjfTgUkntg;gtphpTFzfk; vdmiof;fg;gLk;. ,jd; 
SImyFnfy;tpd;-1 

 

• gUkkhw;wj;jpw;Fk; ntg;gepiykhw;wj;jpw;Fk; cs;snjhlh;gpidgpd;tUk; rkd;ghL %yk; 
mwpayhk;.  

  v

o

V
T

V


=     

∆T =gUkdpy; Vw;gLk; khw;wk;  
Vo =cz;ikahdgUkd;  

∆T =ntg;gepiyapy; Vw;gLk; khw;wk;  
αv =gUktphpTFzfk;  
 

• nghUSf;Fg; nghUs; gUkntg;gtphpTFzj;jpd; kjpg;GkhWgLk;. rpynghUs;fspd; 
gUkntg;gtphpTFzfj;jpd; kjpg;Gfs; nfhLf;fg;gl;Ls;sJ.  

 
rpynghUs;fspd; gUkntg;gtphpTFzfj;jpd; kjpg;G 
 
t.vz; nghUspd; ngah; gUkntg;gtphpTFzfj;jpd; 

kjpg;G(K-1) 
1. mYkpdpak;  7 × 10-5 
2. gpj;jis 6 ×  10-5 
3. fz;zhb 2.5 ×  10-5 
4. ePh; 20.7 × 10-5 
5. ghjurk; 18.2 × 10-5 
 
 
jputk; kw;Wk; thAtpy; ntg;gtphpT:  
 

• jputmy;yJthAg; nghUs;fisntg;gg;gLj;Jk; NghJmtw;wpYs;smZf;fs; Mw;wypidg; 
ngw;Wtpyf;Ftpirf;Fcl;gLfpwJ. nghUs; tphptiltjd; msTnghUSf;FnghUs; 
NtWgLk;. xUFwpg;gpl;lmsTntg;gMw;wy; mspf;fg;gLk; NghJthAtpy; Vw;gLk; 
ntg;gtphpTjplkw;Wk; jputg; nghUs;fistplmjpfkhfTk;>jplg; nghUisxg;gpLk; NghJjputg; 
nghUs;fspy; mjpfkhfTk; ,Uf;Fk;. gUkntg;gtphpTFzfj;jpd; kjpg;Gjputj;jpy; 
ntg;gepiyiar; rhh;e;jjy;y. Mdhy; thAtpy;> ,jd; kjpg;Gntg;gepiyiar; 
rhh;e;JmikAk;.  

 

• xUnfhs;fydpy; cs;sjputj;jpidntg;gg;gLj;Jk; NghJnfhs;fydpd; 
topahfntg;gMw;wyhdJjputj;jpw;Fmspf;fg;gLfpwJ. vdNtntg;gMw;wypd; 
xUgFjpnfhs;fyd; tphptiltjw;Fk;>kPjKs;sMw;wy; jputj;jpidtphptilar; nra;tjw;Fk; 
gad;gLfpwJ. ,jpypUe;Jjputj;jpy; Vw;gLk; cz;ikahdtphpitNeubahffzf;fpl ,ayhJ. 
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vdNtjputj;jpy; Vw;gLk; ntg;gtphptpidcz;ikntg;gtphpTkw;Wk; Njhw;wntg;gtphpTvd 
,Utopfspy; tiuaWf;fyhk;.  

 
cz;ikntg;gtphpT:  
 

• ve;jxUnfhs;fyDk; ,y;yhky; Neubahfjputj;jpidntg;gg;gLj;Jk; NghJVw;gLk; 
ntg;gtphpTcz;ikntg;gtphpTvdg;gLk;.  

 

• XuyFntg;gepiycah;thy; jputj;jpy; mjpfhpf;Fk; cz;ikgUkDf;Fk; mj;jputj;jpd; 
xuyFgUkDf;Fk; cs;sjfTcz;ikntg;gtphpTFzfk; vdmiof;fg;gLk;. ,jd; myF 

 
Njhw;wntg;gtphpT:  
 

• nfhs;fyd; ,y;yhky; jputj;jpidNubahfntg;gg;gLj;jKbahJ. ,jdhy; eilKiwapy; 
nfhs;fydpy; itj;Njjputj;jpidntg;gg;gLj;jNtz;Lk;. mspf;fg;gl;lntg;gMw;wypd; 
xUgFjpnfhs;fyidtphptilanra;tjw;Fk; kPjKs;sMw;wy; jputj;jpidtphptilar; 
nra;tjw;Fk; gad;gLfpwJ. vdNt> ,e;epfo;tpy; ePq;fs; fhz;gJjputj;jpd; 
cz;ikahdntg;gtphpTmy;y. nfhs;fydpd; tphptpidnghUl;gLj;jhky; jputj;jpd; 
Njhw;wtphpidkl;Lk; fzf;fpy; nfhs;tNjjputj;jpd; Njhw;wntg;gtphpTvdmiof;fg;gLk;.  

 

• XuyFntg;gepiycah;thy; jputj;jpy; mjpfhpf;Fk; Njhw;wgUkDf;Fk; mj;jputj;jpd; 
XuyFgUkDf;Fk; cs;sjfTcz;ikNjhw;wtphpTFzfk; vdmiof;fg;gLk;. ,jd; 
SImyFnfy;tpd;-1MFk;.  

 

• cz;ikntg;gtphpTkw;Wk; Njhw;wntg;gtphptpidfzf;fpLtjw;fhdNrhjid:  

    
• cz;ikntg;gtphpTkw;Wk; Njhw;wntg;gtphpTfzf;fplNtz;bajputj;jpidnfhs;fydpy; 

epug;gpNrhjiianjhlq;fyhk;. ,g;nghOJnfhy;fydpy; cs;sjputj;jpd; epiyiaL1vd 
Fwpj;Jf;nfhs;syhk;. gpwfnfhs;fyd; kw;Wk; 
jputj;jpidfhl;bAs;sthWntg;gg;gLj;jg;gLfpwJ. njhlf;fj;jpy; 
nfhs;fydhJntg;gMw;wiyg; ngw;WtphptilAk;. mg;NghJjputj;jpd; gUkd; Fiwtjhfj; 
Njhd;Wk;. ,g;nghOJ ,e;jepiyiaL2vdf; Fwpj;Jf;nfhs;syhk;. NkYk; ntg;gg;gLj;Jk; 

NghJjputkhdJtphptilfpwJ. jw;NghJjputj;jpd; epiyiaL3vdf; Fwpj;Jf;nfhs;syhk;. 

epiyL1kw;Wk; L3f;F ,ilNaahdNtWghLNjhw;wntg;gtphpTvdTk;>epiyL2kw;Wk; L3 
,ilNaahdNtWghLcz;ikntg;gtphpTvdTk; miof;fg;gLfpwJ. vg;NghJk; 
cz;ikntg;gtphpTNjhw;wntg;gtphpittplmjpfkhf ,Uf;Fk;.  

  cz;ikntg;gtphpT= L3 – L2 

  Njhw;wntg;gtphpT= L3 – L1 
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thAf;fspd; mbg;giltpjp:  
 

• thAf;fspd; mOj;jk;>fdmsTkw;Wk; ntg;gepiyMfpatw;iwnjhlh;GgLj;Jk; 
%d;Wmbg;giltpjpfs; fPNonfhLf;fg;gl;Ls;sJ. mit 

  1. ghapy; tpjp 
  2. rhh;y]; tpjp 
  3. mtNfl;Nuhtpjp 
 
ghapy; tpjp : 

• khwhntg;gepiyapy;>xUFwpg;gpl;lepiwAilathAtpd; mOj;jk; mt;thAtpd; 
gUkDf;Fvjph;j;jftpy; mikAk;  

  P α 1/V  
• khwhntg;gepiyapy;>khwhepiwAilaey;ypay;GthAtpd; mOj;jk; kw;Wk; gUkd; 

Mfpatw;wpd; ngUf;Fj;njhifkhwpypvdTk; tiuaWf;fyhk;.  
   mjhtJ PV = khwpyp 
 
rhh;y]; tpjp (gUktpjp)  
 

• gpnuQ;Rmwptpay; mwpQh; N[f;f]; rhh;y]; vd;gth; ,t;tpjpapidepWtpdhh;. ,t;tpjpapd; 
gb>khwhmOj;jj;jpy; thAtpd; gUkd; mt;thAtpd; ntg;gepiyf;FNeh;j;jftpy; mikAk;.  

  mjhtJV α T 

  my;yJ
V

T
=khwpy 

 
mtNfl;Nuhtpjp:  
 

• mNthNfl;Nuhtpjpapd; gb>khwhntg;gepiykw;Wk; mOj;jj;jpy; thAtpd; gUkd; mt;thAtpy; 
cs;smZf;fs; my;yJ %yf;$Wfspd; vz;zpf;iff;FNeh;j;jftpy; ,Uf;Fk;.  

   
mjhtJV α n  

  (my;yJ) 
V

n
=khwpyp 

• xUNkhy; nghUspy; cs;snkhj;jmZf;fspd; vz;zpf;ifmNthNfl;Nuhvz; 
vdtiuaWf;fg;gLk;. ,jd; kjpg;G6.023 × 1023 /Nkhy;.  

 
thAf;fs;; 
 

• thAf;fis ,ay;GthAf;fs; kw;Wk; ey;ypay;GthAf;fs; vd;W ,U tiffshfg; gphpf;fyhk;.  
 
,ay;GthAf;fs;:  
 

• Fwpg;gpl;lfth;r;rptpirapdhy;>xd;Nwhnlhd;W ,iltpidGhpe;Jnfhz;bUf;Fk; mZf;fs; 
my;yJ %yf;$Wfs; mlq;fpathAf;fs; ,ay;GthAf;fs; vdmiof;fg;gLk;. 
kpfmjpfsTntg;gk; my;yJkpff; Fiwe;jmsTmOj;jj;ijcila ,ay;GthAf;fs; 
ey;ypay;GthAf;fshfnray;gLk;. Vnddpy; ,e;epiyapy; mZf;fs; (m) 
%yf;$WfSf;fpilNavt;tpjfth;r;rptpirAk; nray;gLtJ ,y;iy.  

 
ey;ypay;GthAf;fs;: 
 

• xd;nwhnlhd;W ,iltpidGhpahky; ,Uf;Fk; mZf;fs; my;yJ 
%yf;$Wfiscs;slf;fpathAf;fs; ey;ypay;GthAf;fs; vdmiof;fg;gLk;.  

 

• Mdhy; eilKiwapy; ve;jthAf;fSk; ey;ypay;Gjd;iktha;e;jJmy;y. vy;yhthAtpd; 
%yf;$WfSk; mitfSf;fpilNaFwpg;gplj;jf;fmsTf;F ,iltpidGhpfpd;wd. Mdhy; 
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,e;j ,iltpidfs; FwthdmOj;jk; kw;Wk; cah; ntg;gepiyapy; 
tYFiwe;Jfhzg;gLfpd;wd. Vnddpy; ey;ypay;GthAf;fspy; mZf;fs; my;yJ 
%yf;$WfSf;fpilNaahdfth;r;rptpirapd; typikFiwT. vdNt 
,ay;GthAitFiwthdmOj;jk; kw;Wk; cah; ntg;gepiypay; ey;ypay;GthAvdf; 
Fwpg;gplyhk;.  

 

• ey;ypay;GthAf;fs; ghapy; tpjp>rhh;y]; tpjpkw;Wk; mtNfl;NuhtpjpfSf;Fcl;gLfpd;wd. 
,e;jtpjpfs; ahTk; thAtpd; mOj;jk;>gUkd;>ntg;gepyikw;Wk; mZf;fspd; 
vz;zpf;ifMfpatw;wpw;F ,ilNaahdnjhlh;igjUfpd;wd. xUFwpg;gpl;lepiyapy; 
cs;sey;ypay;GthAtpy; Nkw;fz;lmidj;JfhuzpfSk; xUFwpg;gpl;lkjpg;igf; 
nfhz;bUf;Fk;. mjd; epiyapy; khw;wk; Vw;gLk; 
NghJxd;WmyyJmjw;FNkw;gl;lfhuzpfspd; kjpg;GfspYk; khw;wk; Vw;gLfpwJ. 
,e;jkhw;wj;ijNkw;fhZk; %d;WtpjpfSk; njhlh;GgLj;Jfpd;wd.  

 
ey;ypay;GthAr; rkd;ghL 
 

• ey;ypay;GthAf;fspd; gz;Gfis (mOj;jk;>gUkd;>ntg;gepiykw;Wk; mZf;fspd; 
vz;zpf;if) njhlh;GgLj;Jk; rkd;ghLmt;thAf;fspd; ey;ypay;Grkd;ghLMFk;. 
xUey;ypay;GthAthdJghapy; tpjp>rhh;y]; tpjpkw;Wk; mtNfl;NuhtpjpfSf;Fcl;gLk;.  

 
 ghapy; tpjpg;gb 
  PV =khwpyp 
 rhh;y]; tpjpg;gb> 
  V/T =khwpyp 
 mtNfl;Nuhtpjpg;gb 
  V/n =khwpyp   
rkd;ghLkw;Wk; rkd;ghLfspypUe;J 
  PV/nT =khwpyp 
 

• Nkw;fz;l ,e;jrkd;ghLthA ,izrkd;ghLvdmiof;fg;gLk;. μNkhy; msTs;sthAtpidf; 
nfhz;bUf;Fk; thAf;fspy; cs;snkhj;jmZf;fspd; vz;zpf;ifmtNfl;Nuhvz;zpd; 
(NA)μklq;fpw;FrkkhFk;. ,e;jkjpg;ghdJrkd;ghLgpujpapl> 

  mjhtJn = μNA 
  rkd;ghLgpujpapl> 
   PV / μNAT =khwpyp 
,e;jkhwpypNghy;l;];Nkd; khwpyp(kB= 1.381×10-23JK-1)vdmiof;fg;gLfpwJ.  
 
  PV/ μNAT = kB 
  PV = μNAkBT 
 
,q;F>μNAkB = R, ,J nghJthAkhwpypvdmiof;fg;gLk;. ,jd; kjpg;G8.31 J mol-1K-1 

  PV =RT  
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11TH,aw;gpay; 

njhFjp– 2 
myF– 8 

 
ntg;gKk; ntg;g ,af;ftpaYk; (Heat and Thermodynamics)  

 
ntg;gepiyiaxUmstpLk; KiwapypUe;Jkw;nwhUmstpLk; Kiwf;Fkhw;Wtjw;fhdtopKiw 
 

mstpLk; Kiw nfy;tpd; Kiwf;F nfy;tpd; 
KiwapypUe;Jkw;wKiwf;F 

nry;rpa]; K = °C + 273.15 °C = K – 273.15  
ghud;̀ Pl;  K = (°F + 459.67) ÷ 1.8 °F = (K 1.8) – 459.67  
mstpLk; Kiw ghud;̀ Pl; Kiwf;F ghud;̀ Pl; 

KiwapypUe;Jkw;wKiwf;F 
nry;rpa]; °F = (1.8 × °C) + 32 °C = (°F – 32) ÷ 1.8  
mstpLk; Kiw nry;rpa]; Kiwf;F nfy;tpd; 

KiwapypUe;Jkw;wKiwf;F 
ghud;̀ Pl;  °C = (°F – 32) ÷ 1.8 ° F = (1.8 ×°C) + 32  
 
 
 
rpy nghJthd nghUs;fspd; jd;ntg;g Vw;Gj;jpwd; (20°C ntg;gepiy kw;Wk; 1 atmmOj;jj;jpy;)  
 

 

 
 
ntg;gVw;Gj;jpwd; my;yJjd;ntg;gVw;Gj;jpwd; vd;gJnghUs;fspy; 
nghjpe;Js;sntg;gj;jpd; msitf; Fwpg;gitmy;y. Vnddpy; ntg;gk; vd;gJcah; 
ntg;gepiyapYs;snghUspypUe;JFiwe;jntg;gepiycs;snghUSf;FghAk; 
xUghpkhw;wMw;wyhFk;. vdNtntg;gVw;Gj;jpwd; vd;gijtpl mf Mw;wy; Vw;Gj;jpwd; 
vd;gNjrhpahdgjkhFk; Mdhy; neLq;fhykhf ,t;thh;j;ijfs; tof;fj;jpy; cs;sjhy; 
mtw;iwmg;gbNaehk; gad;gLj;JfpNwhk;.  
 
ePhpd; Kuz;gl;ltphpT(Anomalous Expansion of Water): 
rhjhuzntg;gepiyfspy; jputq;fisntg;gg;gLj;Jk;NghJtphptilAk; kw;Wk; Fsph;tpf;Fk; 
NghJRUq;Fk;. Mdhy; ePh; ,jw;FKuzhdxUgz;igg; ngw;Ws;sJ. 0°C Kjy; 4°C 
tiuntg;gg;gLj;Jk;NghJjz;zPh; RUq;FfpwJ. jz;zPiumiwntg;gepiyapypUe;JFsph;tpf;Fk; 
NghJ4°Cntg;gepiyiamilAk; tiumjd; gUkd; FiwAk;. 4°Cntg;gepiyf;Ff; fPNomjidf; 
Fsph;tpf;Fk; NghJmjd; gUkd; mjpfhpf;Fk;. NkYk; mjd; mlh;j;jpFiwAk;. 
mjhtJntg;gepiyapy; ePh; ngUkmlh;j;jpiag; ngWk;. ePhpd; ,e;jj;jd;ikNaePhpd; 
Kuz;gl;ltphpTvdmiof;fg;gLfpwJ. 
 
Fsph; ehLfspy;>Fsph;fhyj;jpd; NghJVhpfspd; Nkw;gug;Gntg;gepiymjd; 
mbg;Gwntg;gepiyiatplFiwe;Jfhzg;gLk; fhl;lg;gl;Ls;sJ. Vnddpy; jplePhpd; (gdpf;fl;b) 

nghUs; jd; ntg;gVw;Gj;jpwd; (Jkg-

1K-1) 
fhw;W 1005 
<ak; 130 
jhkpuk; 390 
,Uk;G (v/F) 450 
fz;zhb 840 
mYkpdpak; 900 
kdpj cly; 3470 
ePh; 4186 
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mlh;j;jprhjhuzePhpd; mlh;j;jpiatplf; FiwT>4°Cntg;gepiyf;Fk; fPNociwe;jePh; (gdpf;fl;b) 
rhjhuzePhpd; NkNykpje;JVHpfspd; Nkw;gug;gpw;FtUk;. ,jw;Ff;fhuzk; ePhpd; Kuz;gl;ltphpthFk;. 
Vhpfs; kw;Wk; Fsq;fspd; Nkw;gug;Gciwe;Jgdpf;fl;bfshy; %lg;gl;bUg;gpDk;>mbapy; cs;sePH; 
ciwahky; ,Ue;JePh;tho; caphpdq;fisf; fhf;Fk;.  
 
epiykhw;wk;: 
nghJthfmidj;Jg; nghUs;fSk; jpl>jputkw;Wk; thAvd;w %d;Wepiyfspy; fhzg;gLk;. 
ntg;gg;gLj;Jk; NghJmy;yJFsph;tpf;Fk; NghJnghUs;fs; 
xUepiyapypUe;Jkw;nwhUepiyf;Fkhw;wkilAk;  
 
vLj;Jf;fhl;L:  
 

1. cUFjy; (jplepiyapypUe;Jjputepiyf;F)  
2. Mtpahjy; (jputepiyapypUe;JthAepiyf;F)  
3. gjq;fkhjy; (jplepiyapypUe;JNeubahfthAepiyf;F)  
4. ciwjy; (jputepiyapypUe;Jjplepiyf;F)  
5. RUq;Fjy; (thAepiyapypUe;Jjputepiyf;F)  

 
cs;Siwntg;gVw;Gj;jpwd; (Latent Heat Capacity):  
 
ghj;jpuk; xd;wpYs;sePhpidntg;gg;gLj;Jk; NghJmjd; nfhjpepiyahd100°C ntg;gepiyia 
milAk; tiu> mjd; ntg;gepiy caUk;. mjd;gpd;G nkhj;j ePUk; MtpahFk; tiu mjd; 
ntg;gepiy khwhky; epiyahf ,Uf;Fk;. ,e;j epfo;tpd; NghJ ntg;gk; njhlh;r;rpahf ePUf;F 
gha;fpwJ. ,Ug;gpDk; mjd; ntg;gepiy> nfhjpepiyiatpl mjpfhpf;fhky; mNj epiyapy; 
ePbf;fpwJ ,JNt cs;Siw ntg;g Vw;Gj;jpwdpd; ,ay;ghFk;.  
XuyF epiwAila nghUspd; epiyia khw;Wtjw;Fj; Njitg;gLk; ntg;gj;jpd; Mw;wypd; 
msNt> nghUspd; cs;Siw ntg;g Vw;Gj;jpwd; vd tiuaWf;fg;gLfpwJ.  
 
   Q = m × L  

vdNt>  
Q

L
m

=  

,q;F>L = nghUspd; cs;Siwntg;gVw;Gj;jpwd;  

  Q =ntg;gj;jpd; msT 

  m =nghUspd; epiw 
  cs;Siwntg;gVw;Gj;jpwdpd; SI myF 
  J kg-1MFk;  
 
epiykhw;wj;jpd; NghJ ntg;gj;ijf; nfhLf;fNth my;yJ ePf;fNth Neh;e;jhYk;> mjd; 
ntg;gepiy khwhky; njhlh;e;J mNj epiyapy; ePbf;Fk;.  
 

• jpl–jputepiykhw;wj;jpw;fhdcs;Siwntg;gk;>cUFjypd; cs;Siwntg;gk; (Latest heat of 
fusion (L1) vdmiof;fg;gLk;.  
 

• jput–thAepiykhw;wj;jpw;fhdcs;Siwntg;gk;>Mtpahjypd; cs;Siwntg;gk; (Latest heat of 
vaporisation) (Lv)  

• jpl–thAepiykhw;wj;jpw;fhdcs;Siwntg;gk;>gjq;fkhjypd; cs;Siwntg;gk; (Latest heat of 
sublimation) Ls)  
 

Kg;Gs;sp(Triple point):: 
nfhLf;fg;gl;lnghUnshd;wpd; %d;WepiyfSk; (jpl>jputkw;Wk; thA) ntg;g ,af;fr; 
rkepiyapy; cs;sNghJ>mg;nghUspd; ntg;gepiykw;Wk; mOj;jNknghUspd; 
Kg;Gs;spvdmiof;fg;gLfpwJ.  
 
ePhpd; Kg;Gs;sp273.1 Kkw;Wk; gFjpMtpmOj;jk; (Partial vapour pressure) 611.657 gh];fyhFk;.  
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thAf;fs; my;yJjputq;fisxd;Wld; xd;Wfyf;Fk; NghJmf;fyitapd; 
,Wjpr;rkepiyntg;gepiymg;nghUs;fspd; epiwfs;>jd; ntg;gVw;Gj;jpwd;fs; kw;Wk; 
ntg;epiyfisr; rhh;e;jpUf;Fk; vd;gij ,q;Fepidtpy; nfhs;sNtz;Lk;. NkYk; 
rkmsTs;sxNunghUs;fisxd;Wld; xd;Wfyf;Fk;NghJkl;LNk 
,Wjpntg;gepiyahdJjdpj;jdpntg;gepiyfspd; ruhrhpkjpg;gpw;FrkkhFk;.  
  
ntg;gkhw;wk;: (Heat Transfer):  
 
ehk; mwpe;jgbntg;gk; vd;gJxUtifghpkhw;wMw;wyhFk;. mt;thw;wy; ntg;gepiyNtWghl;bd; 
fuzkhfxUnghUspypUe;Jkw;nwhUnghUSf;Fkhw;wg;gLk;. ntg;gkhw;wk; %d;Wtopfspy; 
eilngWk; mitntg;gf;flj;jy;>ntg;gr; rydk; kw;Wk; ntg;gf;fjph;tPr;RMFk;.  
 
ntg;gepiyNtWghl;bd; fhuzkhfnghUs;fSf;fpilNaNeubahfntg;gkhw;wk; Vw;gLk; 
epfo;r;rpf;Fntg;gf;flj;jy; vd;Wngah;. ,uz;LnghUs;fisxd;Wld; 
xd;Wnjhl;Lf;nfhz;bUf;FkhWitf;Fk;NghJ>cah; 
ntg;gepiyapYs;snghUspypUe;J>Fiwe;jntg;gepiycs;snghUSf;Fntg;gk; khw;wg;gLfpwJ. 
ntg;gj;ijvspjhfj; jd; topNafle;JNghfmDkjpf;Fk; nghUs;fSf;Fntg;gf;flj;jpfs; 
vd;Wngah;.  
 
ntg;gf; flj;Jj;jpwd; (Thermal Conductivity):  
 
ntg;gj;ijf; flj;Jk; jpwDf;Fntg;gf;flj;Jj;jpwd; vd;Wngah;.  
 
khwhepiyepge;jidapy; xuyFntg;gepiyNtWghl;by;>xuyFjbkd; nfhz;lnghUspd; 
topNaxuyFgug;gpw;Fr; nrq;Fj;jhfcs;sjpirapy; flj;jg;gLk; ntg;gj;jpd; msNt>nghUspd; 
ntg;gf;flj;Jj;jpwd; vdmiof;fg;gLfpwJ.  
 
khwhepiyapy;>ntg;gf;flj;JtPjk; Q,ntg;gepiyNtWghL∆Tkw;Wk; 
FWf;Fntl;Lg;gug;gAMfpatw;Wf;FNeh;j;jftpYk;>flj;jpapd; ePsj;jpw;F(L)vjph;j;jftpYk; ,Uf;Fk;. 
ntg;gk; flj;Jk; tPjj;ijgpd;tUkhWFwpg;gplyhk;.  

    
Q KA T

t L


=  

,q;F K vd;gJ ntg;gf;flj;jy; vz; MFk;.  

(,jid nfy;tpd; ntg;g epiy K vdj; jtwhfg; Ghpe;Jnfhs;sf;$lhJ)  
ntg;gf;flj;Jj;jpwdpd; SI myF Js-1 m-1 K-1my;yJ Wm-1 K-1 
  

khwhepiy(Steady state): 
ve;jepiyapy;>midj;J ,lq;fspYk; ntg;gepiyxUkhwhkjpg;gpidmilfpwNjhkw;Wk; 
ve;j ,lj;jpypUe;Jk; vt;tpjkhdntg;gKk; ghpkhw;wg;glhky; 
cs;sNjhme;epiyNakhwhepiyvdmiof;fg;gLfpwJ.  
 
 
nghJthfnghUs;fspd; ntg;gf;flj;Jj;jpwd; (W m-1 K-1) ,y; 1 atm 
 

nghUs; ntg;gf;flj;Jj;jpwd; nghUs; ntg;gf;flj;Jj;jpwd; 
ituk; 2300  0.2 
nts;sp 420 kuf;fl;il 0.17 
jhkpuk; 380 `Pypak; 0.152 
mYkpdpak;  200 nkd;ikahd 

,ug;gh; 
0.042 

v/F  40 jz;zPh;  0.56 
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gdpf;fl;b 2 fhw;W 0.023 
fz;zhb 0.84   
nrq;fy;  0.84   

 
ntg;gf;flj;Jj;jpwd; nghUspd; jd;ikiar; rhh;e;jJ. vLj;Jf;fhl;lhfnts;spkw;Wk; mYkpdpak; 
cah;e;jntg;gf; flj;Jj;jpwidg; ngw;Ws;sjhy; mitrikay; ghj;jpuq;fs; 
nra;ag;gad;gLfpd;wd.  
 
ntg;gr; rydk; (Convection):  
 
jputq;fs; kw;wk; thAf;fs; Nghd;wgha;kq;fspy; cs;s %yf;$Wfs; cz;ikahdefh;tpdhy; 
ntg;gMw;wy; khw;wg;gLk; epfo;Tntg;gr;rydk; vdmiof;fg;gLfpwJ. ,e;jntg;gr;rydj;jpy; 
%yf;$Wfs; vt;tpjfl;Lg;ghbd;wpxU ,lj;jpypUe;Jkw;nwhU ,lj;jpw;Fefh;fpd;wd. ,e;epfo;T 
,aw;ifahfNthmy;yJGwtpirfhuzkhfNthVw;glyhk;.  
 
rikay; ghj;jpuj;jpy; nfhjpf;Fk; jz;zPh; ntg;gr;rydj;jpw;FxUrpwe;jcjhuzkhFk;. 
ghj;jpuj;jpd; mbapy; cs;sjz;zPh; mjpfntg;gj;ijg; ngw;Wmjd; 
fhuzkhftphptile;Jmlh;j;jpFiwAk;. ,e;jFiwe;jmlh;j;jpapd; fhuzkhf %yf;$Wfs; 
Nkw;gug;igNehf;fpr; nry;Yk;. mNjNeuj;jpy; Nkw;gug;gpYs;s %yf;$Wfs; 
Fiwe;jntg;gMw;wiyg;ngWtjhy; mtw;wpd; mlh;j;jpmjpfkhf ,Uf;Fk;. vdNtmitghj;jpuj;jpd; 
mbg;gf;fj;jpw;FtUk;. ,e;epfo;Tnjhlh;e;JeilngWk;. ,t;thW %yf;$Wfs; NkYk;. fPOk; 
efh;tijntg;gr;rydXl;lk; (Convection current)vd;Wmiof;fpd;Nwhk;. 
miwxd;wpidntJntJg;ghfitf;fehk; miwr;#Nlw;wpiag; gad;gLj;JfpNwhk;. #Nlw;wpf;F 
mUNfcs;sfhw;W %yf;$Wfs; ntg;gkile;JtphptilAk; mjdhy; mtw;wpd; 
mlh;j;jpFiwe;Jmiwapd; Nkw;gFjpf;Fr; nry;Yk;. mNjNeuj;jpy; 
mlh;j;jpmjpfKs;sFsph;e;jfhw;Wmbg;gFjpf;FtUk;. ,t;thWVw;gLk; fhw;W %yf;$Wfspd; njhlh; 
Row;rpNa>ntg;gr;rydXl;lk; vdmiof;fg;gLfpwJ.  
 
ntg;gf;fjph; tPr;R:  
#lhf cs;srikf;Fk; mLg;Gxd;wpd; mUNfekJiffisePl;bdhy; ntg;gj;ijczuyhk;. ,q;F 
#lhf cs;smg;nghUisj; njhlhkNyNaehk; ntg;gj;ijczh;fpNwhk;. Vnddpy; ,q;F #lhf 
cs;srikf;Fk; mLg;gpypUe;Jntg;gkhdJntg;gf;fjph;tPr;R %yk; ekJiffSf;FtUfpwJ. 
#hpadpypUe;Jk; ntg;gMw;wiyehk; ,Nj Kiwapy;jhd; ngWfpNwhk;. ,f;fjph;tPr;Rntw;wplj;jpd; 
topNagazpj;JGtpiamilfpwJ. ve;jtpjkhdClfj;jpd; cjtpAk; 
,d;wpxUnghUspypUe;Jkw;nwhUnghUSf;FMw;wiykhw;WtJfjph;tPr;rpd; xUrpwg;Gg; gz;ghFk;. 
Mdhy; ntg;gf;flj;jy; kw;Wk; ntg;gr;rydk; ,t;tpuz;bYk; ntg;gMw;wiykhw;wk; 
nra;tjw;FClfk; mtrpak; vd;gijftdpf;fTk;.  
 
ntg;gf;fjph;tPr;Rvd;gJ 
 
xUnghUspypUe;Jkw;nwhUnghUSf;Fkpd;fhe;jmiyfspdhy; ntg;gk; guTk; epfo;TMFk;.  
1. #hpadpypUe;JtUk; #hpaf; fjph;tPr;RMw;wy;  
2. miw #Nlw;wpapypUe;J tUk; ntg;gf;fjph;tPr;R 
 
gfy; Neuq;fspy;> #hpaf;fjph;fs; fly; ePiutplNtfkhfepyj;ij #Nlw;Wk; 
,jw;Ff;fhuzk; epyj;jpd; Fiwthdjd;ntg;gVw;Gj;jpwd; MFk;. ,jd; 
tpisthfepyg;gug;gpy; cs;sfhw;Wtphptile;Jmjd; mlh;j;jpFiwe;JNkNynrd;WtpLk;. 
mNjNeuj;jpy; flw;gug;gpYs;sFsph;e;jfhw;Wepyj;ijNehf;fptPRk; ,jidNa fly; fhw;W 
(sea breese) vd;Wmiof;fpd;Nwhk;. ,uTNeuq;fspy; 
flw;gug;igtplepyg;gug;GNtfkhfFsph;r;rpmilAk; (epug;gug;gpd; 
Fiwe;jjd;ntg;gVw;Gj;jpwd;) ,jd; tpisthfflw;gug;gpYs;sfhw;Wtphptile;Jmjd; 
mlh;j;jpFiwe;JNkNynrd;WtLk;. mNjNeuj;jpy; 
epyg;gug;gpYs;smlh;j;jpmjpfkhdFsph;e;jfhw;WfliyNehf;fptPRK; 
,jidNaepyf;fhw;W(land breeze) vd;Wmiof;fpd;Nwhk;.  
 
nghJthfntg;gepiygUg; nghUs;fSld; kl;LNk (jpl>jputkw;Wk; thA) 
njhlh;GilaJvd;wnghJf;fuj;Jcs;sJ. Mdhy; ntg;gf;jph;tPr;Rk; xUntg;g 
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,af;ftpay; mikg;ghFk;. ,jw;Fed;FtiuaWf;fg;gl;lntg;gepiyAk;>mOj;jKk; 
cz;L. #hpadpypUe;J tUk; fl;GydhFk; fjph;tPr;rpd; ntg;gepiy5700 K. 
,jidGtpfpl;lj;jl;l300Kntg;gepiyAs;smfr;rptg;Gfjph;tPr;rhy; 

ntspf;F(Space)kPz;Lk; ckpo;fpwJ.  
 
epA+l;ldpd; Fsph;T tpjp:  
epA+l;ldpd; Fsph;T tpjpapd;gb nghUnshd;wpd; ntg;g ,og;G tPjk;> mg;nghUSf;Fk; #oYf;Fk; 
cs;s ntg;gepiy NtWghl;bw;F Neh;tpfpjj;jpy; ,Uf;Fk;.  

   ( )
s

dQ
T T

dt
 − −  

Neuj;ij nghUj;J ntg;gk; njhlh;e;J Fiwe;J nfhz;Nl nry;tij vjph;f;Fwp fhl;LfpwJ.  
 ,q;F. T = nghUspd; ntg;gepiy  
  Ts = #oypd; ntg;gepiy  
fhl;lg;gl;Ls;s tiuglj;jpypUe;J njhlf;fj;jpy; Fsph;T tPjk; mjpfkhfTk; gpd;dh; ntg;gepiy 
Fiwaf;Fiwa FiwthfTk; cs;sij njspthf czuyhk;.  
m epiwAk;>s jd;ntg;g Vw;Gj;jpwDk; cs;s nghUnshd;iwf; fUJ. mjd; ntg;gepiy T vd;f. 
#oypd; ntg;gepiyia Ts vd;f. dt vd;w rpwpa Neu ,ilntspapy; Vw;gl;l 

ntg;gepiyf;FiwT dT vdpy; ntg;g ,og;gpd; msT  

   dQ = msdT 
rkd;ghL ,UGwKk; dt my; tFf;f  

  
0 0

t

s

dT a
dt

T T ms

dQ msdT

dt dt


=−

−

=

 
 

epA+l;ldpd; Fsph;T tpjpapypUe;J  

  ( )
s

dQ
T T

dt
− −  

  
0 0

( )

t

s

s

dT a
dt

T T ms

dQ
a T T

dt


=−

−

=− −

 
 

,q;F a vd;gJ Neh;f;Fwp khwpyp. 
rkd;ghLfs; kw;Wk; ,Ue;J  

  -a (T – Ts) = ms
dT

dt
 

  
s

dT a
dt

T T ms
=

−
 

rkd;ghL ,d; ,UGwKk; njhifg;gLj;Jf.  
 

 
0 0

t

s

dT a
dt

T T ms


=−

−   

 In (T – Ts) = -
1

a
t b

ms
+  

,q;F b1xU khwpypahFk;. ,uz;L gf;fKk; mLf;Ff; FwpaPL vLj;jhy; ekf;f fpilg;gJ  

  2

a
t

ms
s

T T b e= +  

,;q;F b2 = eb1 = xU khwpyp  
 



 

37 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

vLj;Jf;fhl;L:  
27°C ntg;gepiy cs;s miw xd;wpy; cs;s #lhd ePh; 92°C ypUe;J 84°C ntg;gepiyf;F 
Fsph; 3 epkplq;fis vLj;Jf;nfhs;fpwJ. mNj ePH; 65°C ypUe;J 60°C ntg;gepiyf;Ff; Fiwa 
vLj;Jf;nfhs;Sk; Neuj;ijf; fzf;fpLf.  

 
 
ntg;g khw;wj;jpd; tpjpfs; (Laws of Heat Transfer):  
 
ntg;gghpkhw;wj;jpw;fhd gphpnth];l; nfhs;if (Prevost theory of Heat Exchange):  
O Kntg;gepiyiaj;jtpumidj;Jntg;gepiyfspYk; vy;yhg; nghUs;fSk; 
ntg;gf;fjph;tPr;irckpo;fpd;wd. ,NjNghd;W #oypy; ,Ue;Jntg;gf;fjph;tPr;ircl;fth;fpd;wd. 
vLj;Jf;fhl;lhfePq;fs; ahuhtJxUtiuj; njhLk;NghJmth; cq;fs; tpuy;fs; 
ntg;gkhfmy;yJFsph;r;rpahfcs;sijczh;thh;.  
 
cah; ntg;gepiyapYs;s nghUnshd;W> #oypUe;J ngWk; ntg;gj;ij tpl mjpf ntg;gj;ij 
#oYf;F fjph;tPr;rpd; %yk; nfhLf;Fk;. ,NjNghd;W Fiwe;j ntg;g epiyapYs;s 
nghUnshd;W ,of;Fk; ntg;gj;ijtpl mjpf ntg;gj;ij #oypUe;J ngw;Wf;nfhs;Sk;.  
 
gphpnth];l; ntg;gr;rkepiyf; fUj;ij fjph;tPr;Rf;Fg; gad;gLj;jpdhh;. mjd;gb midj;Jg; 
nghUs;fSk; ntg;gf;fjph;tPr;ir ntspg;gLj;Jfpd;wd. Mdhy; Fsph;r;rpahf cs;s nghUistpl> 
cah; ntg;gepiyg; nghUs;fs; mjpf ntg;gf;fjph;tPr;ir ntspapLk;. xU Fwpg;gpl;l Neuj;jpy; 
,uz;L nghUs;fspd; ntg;gg;ghpkhw;W tPjKk; rkkhFk;. ,e;epiyapy; ,t;tpuz;L nghUs;fSk; 
ntg;gr; rkepiyapy; cs;sd vdf; $wyhk;.  
 
Ropnfy;tpd; ntg;gepiyapy; kl;LNk nghUs;fs; ntg;g ckpo;it epWj;Jfpd;wd. vdNt 
gphpnth];bd; nfhs;ifapd;gb #oypd; jd;ik vj;jifajhf ,Ue;jhYk;> midj;Jk; 
nghUs;fSk; Ropnfy;tpd; ntg;gepiyf;F Nky; cs;s midj;J ntg;gepiyfspYk; 
ntg;gf;fjph;tPr;ir ckpOk;  
];nl/ghd; Nghy;l;];nkd; tpjp (Stefan Boltzmann law):  
];nl/ghd; Nghy;l;];nkd; tpjpapd;gb> fUg;nghUspd; XuyF gug;gpdhy; xuyF Neuj;jpy;  
 
KOikahdfUk;nghUshf ,y;yhjnghUs;fSf;F 
                  E = e σ T4 
,q;F 'e' vd;gJgug;gpd; ckpo;jpwd; MFk;.  
xUFwpg;gpl;lntg;gepiykw;Wk; miyePsj;jpy; nghUspd; gug;gpdhy; fjph;tPrg;gLk; 
Mw;wYf;F>mNjntg;gepiykw;Wk; miyePsj;jpy; KOf;fUk;nghUspdhy; fjph;tPrg;gLk; 
Mw;wYf;Fk; cs;sjfNtckpo;jpwd; vdtiuaWf;fg;gLfpwJ.  
 
tpadpd; ,lg;ngah;r;rptpjp(Wien's Displacement Law):  
 
cyfpYs;smidj;Jg; nghUs;fSk; fjph;tPr;irckpo;fpd;wd. mf;fjph;tPr;Rfspd; miyePsq;fs; 
nghUs;fspd; nfy;tpd; ntg;gepiyiar; rhh;e;jpUf;Fk;. ckpog;gLk; fjph;tPr;Rfs; 
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ntt;NtWmiyePsq;fisg; ngw;wpUf;Fk;. NkYk; mt;tiyePsq;fspd; nrwpTk; (intensity) 
ntt;Ntwhdit.  
 

tpadpd; tpjpg;gb>xUfUg;nghUs; fjph;tPr;rpdhy; ckpog;gLk; ngUkr;nrwpTnfhz;lmiyePsk; (
m


) mf;fUk;nghUspd; nfy;tpd; ntg;gepiyf;F(T)vjph;tpfpjj;jpy; ,Uf;Fk;.  
 
 
tpadpd; tpjpg;gb>xUfUk;nghUs; fjph;tPr;rpdhy; ckpog;gLk; ngUkr;nrwpTnfhz;lmiyePsk; (

m
 ) mf;fUk; nghUspd; nfy;tpd; ntg;gepiyf;F(T)vjph;tpfpjj;jpy; ,Uf;Fk;.  

  
1

( )
m m

b
or

T T
  =  

,q;F>b vd;gJtpad; khwpyp> ,jd; kjpg;G2.898 × 10-3mK 
 
,jpypUe;Jehk; mwpe;Jnfhs;tJvd;dntd;why; nghUspd; nfy;tpd; 

ntg;gepiycaUk;NghJngUkr;nrwpTmiyePsk; ( m
 ) kpf;fhe;jepwkhiyapd; 

Fiwe;jmiyePsj;ij (ngUkmjph;ntz;) Nehf;fp ,lg;ngah;r;rpmilAk;.  
 

Nkw;fz;ltiuglj;jpypUe;JngUkr; nrwpTmiyePsk; m
 nfy;tpd; ntg;gepiyf;Fvjph;tpfpjj;jpy; 

,Ug;gijmwpayhk;. ,t;tisNfhl;bw;FfUk;nghUs; fjph;tpr;RtisNfhLvd;Wngah;.  
 
tpad; tpjpAk; ekJghh;itAk;: 
 
ekJfz;fshy; kpd;fhe;jepwkhiyapy; cs;sfz;ZWgFjpiakl;Lk; (400 nm Kjy; 700 nm 
tiu) ghh;f;fKbtjd; fhuzk; vd;d?  
 
xUnghUSk; fjph;tPr;irckpOk;. vdNt #hpaDk; fjph;tPr;irckpOk;. NkYk; mjd; 
gug;Gntg;gepiyfpl;lj;jl;l 5700 K. ,k;kjpg;igrkd;ghLgpujpapLk; NghJ> 

  
8

2.898 10
508

5700
m

b
nm

T


−
= =   

 
,JNtngUkr;nrwptpw;fhdmiyePsk; MFk;. #hpadpd; gug;Gntg;gepiyNjhuhakhf5700 
Kvdcs;sjh; mjw;fhdfjph;tPr;RepwkhiyneLf;fk; 400 nmKjy; 700 nmtiufhzg;gLk;. 
,JNtkpd;fhe;jepwkhiyapd; fz;ZUgFjpahFk;.  
 
kdpj ,dk; ,e;jf; fjph;tPr;ircl;fth;e;Jjhd; ghpzhktsh;r;rpmile;jJ. vdNtkdpjf;fz;fs; 
#hpa epwkhiyapy; cs;sfz;ZUgFjpiakl;LNkczuKbAk;. 
mfr;rptg;GgFjpiaNahmy;yJXfjph; epwkhiyiaNahczuKbahJ.  
 
ekf;FmUfpy; cs;srphpa]; (Sirius) (ntg;gepiy9940 K)vd;wtpz;kPd; mUfpy; cs;sNfhspy; 
kdpj ,dk; Njhd;wp ,Ue;jhy; mth;fspd; fz;fs; kpd;fhe;jepwkhiyapy; 
cs;sGwCjhf;fjph;fisczuKbAk;. ,jidrkd;ghLgad;gLj;jpmwpe;Jnfhs;syhk;.  
 
  
ntg;g ,af;ftpay; 
mwpKfk;: 
ehk; Ke;ijagphpTfspy; ntg;gk;>ntg;gepiykw;Wk; nghUs;fspd; ntg;gg;gz;Gfisg; 
gw;wpgapd;Nwhk;. ntg;g ,af;ftpay; vd;gJ ,aw;gpaypd; xUgphpthFk;. 
,g;gphpTNtiyiantg;gkhfTk; kw;Wk; ntg;gj;ijNtiyahfTk; khw;Wtjpy; 
cs;stpjpfistpthpf;fpwJ. ntg;g ,af;ftpaypd; tpjpfs; ghapy;>rhh;y];>ngh;D}yp> 
[{y;>fpshrpa];>nfy;tpd;>fhh;Ndhkw;Wk; n`y;k;N`hy;l;]; Nghd;wmwptpay; mwpQh;fspd; %d;W 
E}w;whz;LfhyMa;Tfspd; mbg;gilapy; Kiwg;gLj;jg;gl;ljhFk;.  
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md;whltho;tpy; ek;ikr;Rw;wpeilngWk; midj;Jepfo;TfSk; Vd; ekJclypaf;fepfo;Tfs; $l 
ntg;g ,af;ftpay; tpjpfSf;Fcl;gl;LeilngWfpd;wJ. vdf; $wpdhy; mJkpifahfhJ. 
vdNtntg;g ,af;ftpay; vd;gJ ,aw;gpaypd; XH ,d;wpaikahjgphpthFk;.  
 
ntg;g ,af;ftpay; mikg;G: 
ntg;g ,af;ftpay; mikg;G(Thermodynamic system) vd;gJ ,g;gpugQ;rj;jpy; 

tiuaWf;fg;gl;lxUgFjpahFk;. NkYk; mOj;jk;  (P), gUkd; (V), kw;Wk; ntg;gepiy(T) 
Nghd;wKf;fpavz;zpf;ifapylq;fpaJfs;fspd; (mZf;fs; kw;Wk; %yf;$Wfs;) njhFg;Ngntg;g 
,af;ftpay; mikg;ghFk;. kPjKs;s ,g;gpugQ;rj;jpd; gFjpNa #oy; (Surrounding)vdg;gLk;. 
,t;tpuz;Lk; Xh; vy;iyahy; gphpf;fg;gl;Ls;sd.  
 
vLj;Jf;fhl;Lfs;:  
Xh; ntg;g ,af;ftpay; mikg;Gvd;gJ>jpl>jput>thAkw;Wk; fjph;tPr;RNghd;wve;jtbtpYk; 
,Uf;fyhk;.  
 

ntg;g ,af;ftpay; mikg;G #oy;  
thspapy; cs;sjz;zPh; jpwe;jntsp 
miwxd;wpDs; cs;sfhw;W %yf;$Wfs; miwf;Fntspapy; cs;sfhw;W 
kdpjcly; jpwe;jntsp 
flypy; cs;skPd; fly; ePh; 
 
ntg;gr;rkepiy (Thernal equilibrium):  
miw xd;wpy; xU Nfhg;igapy; #lhd NjePh; itf;fg;gl;lhy;> NjePhpypUe;J ntg;gk; #oYf;Ff; 
flj;jg;gLk;. rpwpJ Neuj;jpw;F gpd;G #lhd NjePH; #oypd; ntg;gepiyf;F rkkhd 
ntg;gepiyia milAk;. ,jd; gpd;G NjePhpypUe;J #oYf;Nfh my;yJ #oypypUe;J 
NjePUf;Nfh ntg;gg; ghpkhw;wk; Vw;glhJ. NjePUk; #oYk; ntg;gr;rkepiyia mile;j tpl;lij 
,J fhl;LfpwJ.  
 
,U mikg;Gfs; xd;Wf;nfhd;W ntg;gr;rkepiyapy; cs;sJ vdpy; mt;tpuz;L mikg;GfSk; 
xNu ntg;gepiyapy; ,Uf;f Ntz;Lk;. NkYk; mJ Neuj;ijg; nghUj;J khwhky; ,Uf;f 
Ntz;Lk;.  
 
ve;jputpay; rkepiy(Mechanical equilibrium): 
gp];lDld; cs;sthAmilj;Jitf;fg;gl;Ls;snfhs;fyd; xd;iwf; fUJf. mg;gp];ldpd; 
kPJepiwxd;iwitf;Fk; NghJfPo;Nehf;fpaGtpaPh;g;Gtpirapd; fhuzkhfgp];ld; 
fPo;Nehf;fpefh;e;JrpyVw;w ,wf;fj;jpw;Fg; gpd;Gepw;Fk;. gp];ld; xUGjpa ,lj;ijmilAk;. 
thAtpd; Nky; Nehf;fptpir>fPo;Nehf;fpGtpaPh;g;gtpiriarkd; nra;Ak;. ,e;epiyapy; 
,t;tikg;igve;jputpay; rkepiyapy; cs;sJvdf;$wyhk;. mikg;Gxd;Wve;jputpay; rkepiyapy; 
cs;sJvdpy;>vt;tpjkhdrkd;nra;ag;glhjtpirAk; ntg;g ,af;ftpay; mikg;gpd; 
kPJnray;glf;$lhJ.  
 
Ntjpr;rkepiy(Chemical equalibrium):  
 
xd;Wld; xd;Wnjhlh;gpYs;s ,uz;Lntg;g ,af;ftpay; mikg;GfSf;fpilNavt;tpjnjhFgad; 
NtjptpidAk; eilngwtpy;iy. vdpy; mt;tpUmikg;GfSk; Ntjpr;rkepiyapy; cs;sJvdyhk;.  
 
ntg;g ,af;ftpay; rkepiy(Thermodynamic equilibrium):  
 
,uz;Lmikg;Gfs; ntg;g ,af;ftpay; rkepiyapy; cs;sdvdpy;>mt;tpuz;Lmikg;GfSk; 
xd;Wf;nfhd;Wntg;g>ve;jputpay; kw;Wk; Ntjpr; rkepiyapy; ,Uf;fNtz;Lk;. ntg;g ,af;ftpay; 
rkepiyapy; kPg;ngU(Macroscopic) khwpfshdmOj;jk;>gUkd; kw;Wk; 
ntg;gepiyMfpaitxUepiyahdkjpg;gpidg; ngw;wpUf;fNtz;Lk;. NkYk; mitfhyj;ijg; 
nghWj;Jkhwhky; ,Uf;fNtz;Lk;.  
 
ntg;g ,af;ftpay; epiy(Thermodynamic state variablies):  
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,ae;jputpaypy; jpirNtfk;>ce;jk; kw;Wk; KLf;fk; Nghd;wit ,aq;Fk; nghUnshd;wpd; 
epiyiatpsf;fg;gad;gLfpd;wd. (njhFjp 1 ,y; ,tw;iwg; gw;wpGhpe;Jnfhz;bUg;gPh;fs;) ntg;g 
,af;ftpaypy;>ntg;g ,af;ftpay; mikg;Gxd;wpd; epiyiatpthpf;Fk; khwpfspd; 
njHFg;gpw;Fntg;g ,af;ftpay; khwpfs; vd;Wngah;.  
 
vLj;Jf;fhl;Lfs;: mOj;jk;>ntg;gepiy>gUkd;> mf Mw;wy; Nghd;wit.  
 
,e;jkhwpfspd; kjpg;Gntg;g ,af;ftpay; mikg;gpd; rkepiyiaKOtJkhftpthpf;fpd;wd. 
ntg;gk; kw;Wk; Ntiy ,it ntg;g ,af;ftpay; epiykhwpfs; my;ykhwhf ,it 
nray;khwpfs; MFk;. (Process variables). ntg;g ,af;ftpay; khwpfs; ,uz;Ltifg;gLk; mit: 

msTr; rhh;Gs;skhwp(Extensive variable) kw;Wk; msTr; rhh;gw;wkhwp(Internsive variable).  
vLj;Jf;fhl;L: gUkd;>nkhj;jepiw>vd;l;Nuhgp(Entropy), mf Mw;wy;>ntg;gVw;Gj;jpwd; Nghd;wit.  
msTr; rhh;gw;wkhwpntg;g ,af;ftpay; mikg;gpd; msTmy;yJepiyiar; rhh;e;jpUf;fhJ.  
 
vLj;Jf;fhl;L: ntg;gepiy>mOj;jk;>jd;ntg;gVw;Gj;jpwd;>mlh;j;jpNghd;wit.  
epiyr; rkd;ghL(Equation of state):  
 
epiykhwpfisxUFwpg;gpl;lKiwapy; njhlh;GgLj;Jk; 
rkd;ghL>epiyr;rkd;ghLvd;Wmiof;fg;gLfpwJ. ,e;epiyr;rkd;ghLntg;g ,af;ftpay; 
mikg;nghd;wpd; rkepiyapy; epiykhwpfSf;F ,ilNacs;snjhlh;igKOtJkhftpthpf;fpwJ. 
ntg;g ,af;ftpay; mikg;Grkepiyapy; ,y;iynadpy;> ,e;epiyr; rkd;ghLmikg;gpd; 
epiyiatpthpf;fhJ. ntg;g ,af;fr;rkepiyapy; cs;sepy;ypay;GthA(idealgas)xd;W PV = 
NkTvd;wepiyr; rkd;ghl;bdhy; Fwpg;gplg;gLfpwJ. ,;q;Fehd;FNgusTkhwpfSk; (P, V,Tkw;Wk; 
N)epiyr;rkd;ghl;bdhy; xd;Wld; xd;Wnjhlh;GgLj;jg;gl;Ls;sd. ,r;rkd;ghl;bYs;sVNjDk; 
xUkhwpiakl;Lk; khw;w ,ayhJ. vLj;Jf;fhl;lhfthAepuk;gpAs;snfhs;fydpd; gp];lid 
mOj;Jk; NghJ>thAtpd; gUkd; FiwAk;. Mdhy; mjd; mOj;jk; mjpfhpf;Fk; 
my;yJthAitntg;gg;gLj;Jk;NghJmjd; ntg;gepiycaUk;. thAtpd; mOj;jk; kw;Wk; gUkDk; 
cauyhk;.  
 
epiyr;rkd;ghl;bw;fhdkw;nwhUvLj;Jf;fhl;Lthd;lh;thy;]; rkd;ghLMFk;. ntg;g ,af;fr; 
rkepiyapy; cs;s ,ay;GthAf;fs; (Real gases) ,r;rkd;ghl;bw;Fcl;gLk;.  
 
miwxd;wpYs;sfhw;W %yf;$Wfs; thd;lh;thy;]; 
epiyr;rkd;ghl;bw;FKOtJkhffl;Lg;gLfpd;wd. ,Ug;gpDk; miwntg;gepiyapy; 
Fiwe;jmlh;j;jpAs;sfhw;W %yf;$Wfisehk; Njhuhakhfey;ypay;GthAthf;f(Ideal gas) 
fUJfpNwhk;.  
 
ntg;g ,af;ftpaypd; Roptpjp(Zeroth Law of Thermodynamics):  
ntg;g ,af;ftpaypd; Roptpjpapd;gb>Akw;Wk; B>vd;w ,uz;Lmikg;Gfs; C>vd;w 
%d;whtJmikg;Gld; ntg;gr;rkepiyapy; ,Ug;gpd; Akw;Wk; Bvd;w ,uz;Lmikg;GfSk; 
xd;Wf;nfhd;Wntg;gr; rkepiyapy; ,Uf;Fk;.  
 
njhlf;fj;jpy; ntt;;NtWntg;gepiyapy; cs;sA, B kw;Wk; Cvd;w %d;Wmikg;Gfisf; fUJf. 

Akw;Wk; B ,uz;Lmikg;GfSk; xd;Wld; xd;Wvt;tpjkhdntg;gj;njhlh;igAk; 
ngw;wpUf;ftpy;iy.  
 
Mdhy;>mitxt;nthd;Wk; Cvd;w %d;whtJmikg;Gld; jdpj;jdpNantg;gj;njhlh;gpy; cs;sd. 

rpwpJNeuj;jpw;Fg;gpwFA kw;Wk; Bvd;w ,uz;Lmikg;GfSk; jdpj;jdpNaCAld; ntg;gr; 
rkepiyapy; ,Uf;Fk;.  
 
mile;jpUg;gij ,J fhl;LfpwJ. ,k;%d;Wmikg;GfSk; 
xUKiwntg;gr;rkepiyiamile;jgpd;Gmtw;wpw;fpilNavt;tpjkhdntg;gg; ghpkhw;wKk; 
,Uf;fhJVnddpy; mk;%d;Wk; xNuntg;gepiyapy; ,Uf;Fk;. ,jidfzpjnkhopapy; 
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gpd;tUkhWFwpg;gplyhk;. TA = TCkw;Wk; TB = TCvdpy;>TA = TBMFk;. ,q;FTA, TBkw;Wk; 

TCvd;gitA, B kw;Wk; C vd;w %d;Wmikg;Gfspd; ntg;gepiyfshFk;.  
 
mikg;Gfs; xd;Wld; xd;Wntg;gr;rkepiyapy; cs;sdth ,y;iyahvd;gijf;fhl;Lk; 
xUgz;Ngntg;gepiyahFk;.  
 
ntg;g ,af;ftpaypd; RoptpjpahdJntg;gepiyiaf; fz;lwpag;gad;gLfpwJ. 
vLj;Jf;fhl;lhfntg;gepiykhdpxd;iwehf;fpd; mbapy; itj;Jf; nfhs;Sk; 
NghJntg;gepiykhdpclYld; ntg;gr;rkepiyiamilAk;. 
,;e;epge;jidapd;gbntg;gepiykhdpapd; ntg;gepiycly; ntg;gepiyf;Fr; rkkhf ,Uf;Fk; ,jd; 
mbg;gilapy;jhd; ekJclypd; ntg;gepiyfz;lwpag;gLfpwJ.   
 
nghUnshd;iwj; njhl;Lg;ghh;f;Fk; NghJmg;nghUs; vt;tsT #lhf 
my;yJFsph;r;rpahf ,Ug;gijmwpantg;gepiyJizGhpfpwJ. ek; czh;TcWg;Gfisg; 
gad;gLj;jpnghUspd; ntg;gepiyiaf; fz;lwpaKbAkh?  
 
ekJntWk; fhy;fspy; xd;iwjiutphpg;gpd; kPJk; kw;nwhUfhiytOtOg;ghdXLfs; 
gjpf;fg;gl;ljiuapd; (Tiled floor) kPJk; itf;Fk;NghJ>tOtOg;ghdjiuapy; 
itj;Js;sfhy;>jiutphpg;gpd; kPJitf;fg;gl;Ls;sfhiytplmjpff; Fsph;r;rpiaczUk;.  
Mdhy; ,q;F jiu kw;Wk; jiutphpg;G ,uz;Lk; xNumiwntg;gepiyapy; 
,Ug;gijftdpf;fNtz;Lk;. ,jw;Ff; fhuzk; jiutphpg;igtpltOtOg;ghdjiuf;Fk; 
ek; fhYf;FkpilNakpfNtfkhfntg;gg;ghpkhw;wk; Vw;gl;lJvd;gijNafzpf;fpwJ. 
ntg;gepiykhdpxd;iw jiu kw;Wk; jiutphpg;gpd; kPJitj;Jghh;f;Fk;NghJ ,uz;Lk; 
xNuntg;gepiyapy; cs;sijmwpayhk;.  
 
mf Mw;wy; (U) 
ntg;g ,af;fmikg;Gxd;wpd; mf Mw;wy; vd;gJmikg;gpd; epiwikaj;ijg; 
nghUj;Jmikg;gpYs;smidj;J $yf;$Wfspd; ,af;fMw;wy; kw;Wk; epiyMw;wy;fspd; 
$LjYf;Fr; rkkhFk;.  
,lg;ngah;T ,af;fk;>Row;rp ,af;fk; kw;Wk; mjph;tpaf;fk; Mfpatw;iwcs;slf;fpa %yf;$W 
,af;fj;jpdhy; Vw;gLk; Mw;wy;> mf ,af;fMw;wy; (EK) vdg;gLk;.  
%yf;$WfSf;fpilNaVw;gLk; fth;r;rpkw;Wk; tpyf;Ftpirahy; vw;gLk; Mw;wy;> mf epiyahw;wy; 
(EP) vdg;gLk;.  
 
vLj;Jf;fhl;L: gpizg;ghw;wy; (Bond energy) 
vdNt mf Mw;wyhdJgpd;tUkhWvOjg;gLfpwJ.  
 
vdNt mf Mw;wyhdJgpd;tUkhWvOjg;gLfpwJ.  
   U = EK + EP 

• ey;ypay;GthA%yf;$WfSf;fpilNavt;tpjkhd ,iltpidAk; ,y;iyvd;WfUJtjhy; 
mtw;wpd; mf Mw;wy; KOtJk; mf ,af;fMw;wy; tbtpNyNa ,Uf;Fk;. 
,Jntg;gepiy>Jfs;fspd; vz;zpf;ifMfpatw;iwr; rh;e;jpUf;Fk;. Mdhy; ,JgUkidr; 
rhh;e;jjy;y. Mdhy; thd;lh; thy;]; thAf;fs; Nghd;w ,ay;GthAf;fSf;F ,J nghUe;jhJ.  
 

• mf Mw;wy; xUepiykhwpMFk;. ,Jntg;g ,af;fmikg;gpd; ,Wjpepiykw;Wk; njhlf;fepiy 
,tw;iwkl;LNkrhh;e;jpUf;Fk;. vLj;Jf;fhl;lhfjz;zPhpd; ntg;gepiy30°C ,y; 

,Ue;J30°CMfntg;gg;gLj;Jtjd; %ykhfNthmy;yJfyf;Ftjd; 
%ykhfNthcah;j;jg;gLfpwJ. mjd; ,Wjp mf Mw;wyhdJ>jz;zPH; 
vt;thW40°Cntg;gepiyiamile;jJvd;wtopKiwiarhh;e;jpUf;fhky; mjd; 
,Wjpntg;gepiyiakl;LNkrhh;e;jpUf;Fk;. 

 
ntg;g ,af;ftpay; mikg;gpd; mf Mw;wyhdJmikg;gpYs;sxt;nthU %yf;$wpd; 
xoq;fw;w ,af;fj;jpdhy; Vw;gLk; ,af;fMw;wiyAk;>mtw;wpd; Ntjpapay; mikg;gpdhy; 
Vw;gLk; epiyahw;wy; ,tw;iwkl;LNkrhh;e;jpUf;Fk; vd;gijed;FGhpe;Jnfhs;sNtz;Lk;. 
mikg;GKOtjw;Fkhdnkhj;j ,af;fMw;wy; my;yJmikg;gpd; <h;g;GepiyMw;wy; 
Nghd;witmikg;gpd; mf Mw;wypd; xUgFjpvd;Wjtwhff; fUjf;$lhJ.  
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a. xNuntg;gepiykw;Wk; mf Mw;wYila ,uz;LthAepug;gg;gl;lnfhs;fyd;fisf; 
fUJf. mtw;wpy; xd;WjiuapYk;>kw;nwhd;W ,af;fj;jpYs;s ,uapy; tz;bapYk; 
itf;fg;gLfpwJ. ,uapy; tz;bapy; cs;sthAf;nfhs;fyd; ,uapypd; Ntfj;jpy; 
,aq;fpdhYk; mjd; cs;Nscs;sthA %yf;$Wfspd; mf Mw;wypy; vt;tpjcah;Tk; 
Vw;gltpy;iy.  
 
b.xNuntg;gepiykw;Wk; mf Mw;wYila ,uz;LthAepug;gg;gl;lnfhs;fyd;fisf; 

fUJf. mw;wpy; xd;WjiuapYk;>kw;nwhd;Wh cauj;jpYk; itf;fg;gLfpd;wJ. h 
cauj;jpYs;sthAf; nfhs;fydpd; <h;g;GepiyMw;wy; mjpfnkdpDk; 
,e;jmjpfhpg;G>thAtpd; mf Mw;wypy; vt;tpjkhw;wj;ijAk; vw;gLj;jhJ.  
 
 
vLj;Jf;fhl;L 
xUthspKOtJk; cs;srhjhuzePUld;>xUFtisRLePiufyf;Fk; NghJntg;gk; vj;jpirapy; 
guTk;?  
 
cdJtpilf;Fchpatpsf;fk; jUf.  
thspapy; cs;srhjhuzePiuf;fhl;bYk;>Ftisapy; cs;s #lhd ePHpd; ntg;gepiymjpfk; 
,Ug;gpDk; Ftisapy; cs;sRLePhpd; mf Mw;wiytplthspePhpd; mf Mw;wy; mjpfk;. Vnddpy; 
mf Mw;wy; Xh; msTr; rhh;Gs;sntg;g ,af;ftpay; khwpMFk;. mJmikg;gpd; 
msTmy;yJepiwiar; rhh;e;jjhFk;.  
 
thspePhpd; mf Mw;wy; mjpfk; vdpDk;>Ftisapy; cs;sRLePhpy; ,Ue;Jntg;gk; 
thspePUf;FghAk;. ,jw;Ff;fhuzk; ntg;gk; vg;NghJk; cah; 
ntg;gepiyapYs;snghUspypUe;Jjho; ntg;gepiyapYs;snghUSf;Fg; ghAk;. NkYk; 
,Jmikg;gpd; mf Mw;wiyr; rhh;e;jjy;y. nghUSf;Fntg;gk; khw;wg;gl;lcld; mt;ntg;gk; 
nghUspd; mf Mw;wyhfkhwptpLk;. vdNtnghUs; ntg;gj;ijngw;Ws;sJvd;gijtpl "nghUs; 
xUFwpg;gpl;lmsT mf Mw;wiyg; ngw;Ws;sJ" vd;W $WtNjrhpahdKiwahFk;. 
mikg;Gxd;wpd; mf Mw;wiymjpfhpg;gjw;FxUrpwe;jtopKiwntg;gg;gLj;JtJMFk;. 
,Jgpd;tUk; glj;jpy; fhl;lg;gl;Ls;sJ.  
 
,q;FkpfKf;fpakhfftdj;jpy; nfhs;sNtz;baJntg;gk; vg;NghJk; mf 
Mw;wiymjpfhpf;fNtz;Lk; vd;wmtrpak; ,y;iy. 
ntg;gepiykhwhepfo;tpy; (Isothermal  ey;ypay;GthAtpd; cs;Nsntg;gk; 
gha;e;jhYk; mjd; mf Mw;wypy; vt;tpjcah;Tk; Vw;glhJvd;gijehk; 
gpd;dhy;ffw;fcs;Nshk;. 
 
 
[{ypd; ntg;g ,ae;jputpay; rkhdk; (Joule's Mechanical Equivalent of Heat):  
 
nghUnshd;wpd; ntg;gepiyiamjidntg;gg;gLj;Jtjd; %yk; cah;j;jyhk; 
my;yJmg;nghUspd; kPJNtiynra;tjd; %yk; cah;j;jyhk;. gjpndl;lhk; E}w;whz;by; N[k;]; 
[{y; vd;wmwptpay; mwpQh; ,ae;jpuMw;wiy mf Mw;wyhfTk;> mf Mw;wiy 
,ae;jpuMw;wyhfTk; khw;wKbAk; vd;Wep&gpj;jhh;. mthpd; Ma;tpd; fhl;bAs;sthW 
,uz;Lepiwfs; fapWxd;wpd; topNaJLg;Grf;fuj;Jld; (Paddle wheel) ,izf;fg;gl;Ls;sd. 

GtpaPh;g;Gtpirahy; ,uz;LepiwfSk; h J}uj;jpw;FfPNotUk;NghJ 2 mghmsTepiyMw;wiy 
,uz;LepiwfSk; ,of;fpd;wd.  
 
epiwfs; fPNotUk; NghJePhpDs; cs;sJLg;Grf;fuk; Rw;Wk;. vdNtJLg;Grf;fuj;jpw;Fk; ePUf;Fk; 
,ilNa XU cuha;Ttpirj;Njhd;Wk;. ,JePhpd; ntg;gepiyiacah;j;Jk;. ,q;F<h;g;GepiyMw;wy; 
(Gravitational potential energy) ePhpd; mf Mw;wyhfkhw;wkiltij ,J czh;j;JfpwJ. 
GtpaPh;g;Gtpirahy; nra;ag;gl;lNtiyapdhy; ePhpd; ntg;gepiycah;e;Js;sJ. cz;ikapy; 
ntg;gj;ijnfhLg;gjhy; Vw;gLk; mNjtpisit ,ae;jpuj;ijf; nfhz;Lnra;ag;gLk; Ntiyapdhy; 
Vw;gLj;jKbAk; vd;W [{y; ep&gpj;Js;shh;. 1 fpuhk; epiwAilaePHpd; 
ntg;gepiyia1°Ccah;j;j4.186 JMw;wy; Njitg;gLk; vd;W [{y; fz;lwpe;jhh;. goq;fhyq;fspy; 

ntg;gkhdJfNyhhp(Calorie) vd;wmyfpdhy; msf;fg;gl;lJ.  
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   1 cal = 4.186 J  
,jw;F [{ypd; ntg;g ,ae;jputpay; rkhdJvd;Wngah;.  
 
 
N[k;]; [{ypd; fhyj;jpw;FKd;G>ntg;gk; vd;gJfNyhhpf; (Caloric) vd;wgha;e;NjhLk; Xh; 
jputk; vd;Wk; kf;fs; fUjpdhh;fs;. ,j;jputk; cah; ntg;gepiyapy; 
cs;snghUspypUe;J>Fiwe;jntg;gepiyapYs;snghUSf;FghAk; vdTk; fUjpdhh;fs;. 
fNyhhpf; jputf; fUj;jpd;gbcah; ntg;gepiyg;nghUspy; mjpffNyhhpf; 
jputKk;>Fsph;r;rpahdnghUspy; Fiwe;jfNyhhpf; jputKk; cs;sd. Vnddpy; ntg;gk; 
vd;gJXh; msTvd;Wmth;fs; fUjpaNjahFk;. Mdhy; jw;fhyj;jpy; ehk; ntg;gk; 
vd;gJXh; msTmy;ymJghpkhw;wpf; nfhs;sg;gLk; Xh; ghpkhw;wMw;wy; 
vd;WGhpe;Jnfhz;bUf;fpNwhk;. vdNt "ntg;g ,ae;jputpay; rkhdk;" vd;gJXh; 
jtwhdgpuNahfkhFk;. Vnddpy; ,ae;jpuMw;wy; vd;gJXh; msthFk;. ve;jxUnghUSk; 
mjpfkhfNthmy;yJFiwthfNth ,ae;jpuMw;wiyg; ngw;wpUf;fyhk;. Mdhy; 
ntg;gj;jpw;F ,J nghUe;jhJ. Vnddpy; ntg;gk; vd;gJ XH; msTmy;y. 
,Ue;jNghjpYk; ,e;jg; gpuNahfk; njhd;Wnjhl;NleilKiwapy; ,Ue;JtUtjhy; 
mJjw;NghJk; gpd;gw;wg;gLfpwJ. ,jd; rhpahdg; gpuNahfk; '[{ypd; mf Mw;wy; - 
,ae;jputpay; Mw;wy; rkhdk;" vd;gNjahFk;. mbg;gilapy; [{y; ,ae;jpuMw;wiyNa 
mf Mw;wyhfkhw;wpAs;shh;. [{ypd; JLg;Grf;fuMa;tpy; epiwfspd; 
<h;g;GepiyMw;wy;>JLg;Grf;fuj;jpd; Roy; ,af;fMw;wyhfkhw;wkile;J>gpd;dh; ePhpd; mf 
Mw;wyhfkhw;wkilfpwJ.  
 
  
 
vLj;Jf;fhl;L:  
khzth; xUth; fhiyr; rpw;Wz;bahf 200 czT fNyhhp (foodcalorie) Mw;wYila czit 
cz;fpwhh;. mth; mt;thw;wiy fpzw;wpypUe;J jz;zPiu ,iwj;J gs;spapy; cs;s kuq;fSf;F 
Cw;Wtjd; %yk; nrytopf;fyhk; vdf; fUJfpwhh;. mt;thW nrytopf;f Ntz;Lnkd;why; 
vj;jid kuq;fSf;F mth; jz;zPiu Cw;w KbAk;? ,q;F fpzw;wpd; Mok; 25 m, Flj;jpd; 
nfhs;ssT 25 L, xt;nthU kuj;jpw;Fk; xU Flk; ePH; Cw;w Ntz;Lk; vd;f. (elf;Fk; NghJ 

nrytopf;fg;gLk; Mw;wiyAk;> Flj;jpd; epiwiaAk; Gwf;fzpf;fTk;) g = 10m s-2vdf; fUJf.  
 
jPh;T:  
fpzw;wpypUe;J 25 L jz;zPiu ,iwg;gjw;F mthpd; mf Mw;wiyg; gad;gLj;jp GtpaPh;g;G 
tpirf;F vjpuhf Ntiy nra;a Ntz;Lk;.  
  jz;zPhpd; epiw = 25 L = 25 kg (1 L = 1 kg)  
25 kg epiwAila jz;zPiu ,iwf;f nra;a Ntz;ba Ntiy = jz;zPuhy; ngwg;gLk; <h;g;G 
epiy Mw;wy;  
  W = mgh = 25 × 10 × 25 = 6250 J  
fhiyr; rpw;Wz;bahy; ngwg;gl;l Mw;wy; = 200 czT fNyhhp = 200 kcal. 
 1 kcal = 103× 4.186 J 
 = 200 × 103× 4.186 J = 8.37 × 105 J  
,t;thw;wiyf; nfhz;L khzth; 'n' Flq;fs; ePiu fpzw;wpypUe;J ,iwf;fpwhh; vdf; fUJf. 

khztuhy; nrytopf;fg;gLk; nkhj;j Mw;wy; = 8.37 × 105 J = nmgh 
vdNt 

  
5

8.37 10
134

6250

J
n

J


=   

,q;Fnvd;gJjz;zPh; Cw;wg;glNtz;bakuq;fspd; vz;zpf;ifia $l Fwpf;fpwJ.  
 
fhiyr; rpw;Wz;bkl;Lk; cz;Ltpl;L134Flk; ePiu ,iwf;fKbAkh? epr;rak; KbahJ. 
cz;ikapy; kdpjcly; czTMw;wy; KOtijAk; Ntiyahfkhw;whJ. Vnddpy; 
Njhuhakhfkdpjclypd; gaDWjpwd; 20%MFk;.mjhtJ 200 czTfNyhhpapy; 
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20%kl;LNkNtiyahfkhw;wkilAk;. vdNt 134 Flq;fspy; 20%vd;gJ 26 Flq;fs; kl;LNk. 
vdNtmk;khzth; cz;lrpw;Wz;bf;F ,izahfnra;aKbe;jNtiyapd; msT 26 Flq;fs; ePiu 
,iwg;gNjMFk;.  
 
kPjKs;sMw;wy; ,uj;jXl;lj;jpw;Fk; kw;wclypd; kw;wcWg;Gfspd; ,af;fj;jpw;Fk; 
gad;gLj;jg;gLfpwJ. NkYk; xUFwpg;gpl;lmsTczTMw;wy; tPzhf ,of;fg;gL;k; 
vd;gijepidtpy; nfhs;sNtz;Lk;.  
 
ekJclypd; gaDWjpwd; Vd; 100% ,y;iy? ,jw;fhdtpiliaePq;fs; gphpT8.9 ,y; 
mwpe;Jnfhs;tPh;fs;.  
 
ntg;g ,af;ftpaypd; Kjy; tpjp:  
Mw;wy; khwhtpjpapd; $w;Nwntg;g ,af;ftpaypd; Kjy; tpjpMFk;. epA+l;ldpd; ,af;ftpaypy; 
Mw;wy; khwhj;jd;iknghpanghUs;fspd; ,af;fMw;wy; kw;Wk; epiyMw;wiycs;slf;fpAs;sJ. 
Mdhy; ntg;g ,af;ftpaypd; Kjy; tpjpntg;gj;ijAk; cs;slf;fpAs;sJ. ,t;tpjpapd; 
gbmikg;gpd; mf Mw;wy; khWghlhdJ(∆U), mikg;gpw;Ff; nfhLf;fg;gl;lntg;gj;jpw;Fk; (Q) 
#oypd; kPJmt;tikg;Gnra;jNtiyf;Fk; (W)cs;sNtWghl;bw;Fr; rkkhFk;. fzpjnkhopapy; 
,jidg; gpd;tUkhWFwpg;gplyhk;.  
 
,jidg; gpd;tUkhWFwpg;gplyhk;.  
  ∆U = Q – W  
ntg;g ,af;ftpay; mikg;gpd; mf Mw;wiy>ntg;gg;gLj;jpNahmy;yJNtiynra;Njhkhw;w 
,aYk;. ,jidfPNocs;sml;ltizapy; fhzyhk;.  
 

mikg;gpd; cs;Nsntg;gk; gha;jy;  mf Mw;wy; mjpfhpf;Fk;  
mikg;gpypUe;Jntg;gk; 
ntspNaWjy;  

mf Mw;wy; FiwAk; 

mikg;gpd; kPJNtiynra;ag;gLk; 
NghJ 

mf Mw;wy; mjpfhpf;Fk; 

mikg;gpdhy; Ntiynra;ag;gLk; 
NghJ 

mf Mw;wy; FiwAk;  

 
ntg;g ,af;ftpaypd; Kjy; tpjpiagad;gLj;Jtjw;fhdFwpaPl;LkugpidmwpKfg;gLj;jyhk;. 
,JfPNocs;sml;ltizkw;Wk; Fwpg;gpl;Lf; fhl;lg;gl;Ls;sJ.  
 
ntg;g ,af;ftpay; Kjy; tpjpiag; gad;gLj;Jtjw;fhdFwpaPl;LkuG 
 

mikg;G ntg;gj;ijg; ngWk; 
NghJ  

Q Neh;f;Fwp 

mikg;G ntg;gj;ij ,of;Fk; 
NghJ  

Q vjph;f;Fwp  

mikg;gpd; kPJ Ntiy 
nra;ag;gLk; NghJ  

W vjph;f;Fwp 

mikg;G Ntiy nra;Ak; NghJ  W Neh;f;Fwp  
 
nghJthf thAf;fisf; nfhz;Nl> ntg;g ,af;ftpaypd; Kjy;tpjp tpsf;fg;gLfpwJ. Mdhy; 
,t;tpjp vy;yhtw;wpw;Fk; nghJthdJ. NkYk; jputq;fs; kw;Wk; jplg;nghUs;fsf;Fk; 
,t;tpjpiag; gad;gLj;j KbAk;. 
  

rpyGj;jfq;fspy;  ∆U = Q + Wvdntg;g ,af;ftpaypd; Kjy;tpjpFwpg;gpl;bUf;Fk;. 
,q;Fmikg;gpdhy; nra;ag;gl;lNtiyvjph;f;FwpahfTk;>mikg;gpd; 
kPJnra;ag;gl;lNtiyNeh;f;FwpahfTk; fUjg;gLk;. ,it 
,uz;LNkrhpahdFwpaPl;LkuGfs; jhd;. ,tw;wpy; VNjDk; xUFwpaPl;Lkugpidehk; 
gpd;gw;wyhk;.  
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kPnkJepfo;T(Quasi – static Process) :  
 
V gUkd;>P mOj;jk; kw;Wk; T ntg;gepiyapy; cs;sey;ypay;GthAmikg;gpidf; fUJf. 
ey;ypay;GthAmilf;fg;gl;lcUisapd; gp];ld; ntspNehf;fpefh;j;Jk;NghJey;ypay;GthAtpd; 
gUkdpy; khw;wk; vw;gLk;. ,jd; tpisthfntg;gepiyapYk; mOj;jj;jpYk; khw;wk; Vw;gLk;. 
Vnddpy;> ,k;%d;WkhwpfSk; (P.T kw;Wk; V) PV = NkTvd;wepiyr;rkd;ghl;bdhy; 
njhlh;GgLj;jg;gl;Ls;sd. epiwxd;wpidgp];ldpd; kPJitf;Fk; NghJ>mJgp];lid 
jpBnudfPo;Nehf;fpmOj;Jk;. ,e;epiyapy; gp];lDf;FkpfmUNfcs;sgFjpapd; 
mOj;jk;>mikg;gpd; kw;wgFjpfspy; cs;smOj;jj;ijtplmjpfkhf ,Uf;Fk;. ,JthAtpd; 
rkepiyaw;wj;jd;ikiaf; (non-equilibrium) fhl;LfpwJ. thArkepiyiakPz;Lk; milAk; 
tiumt;thAtpd; mOj;jk;>ntg;gepiymy;yJ mf Mw;wiyf; fz;lwpa ,ayhJ. Mdhy; 
gp];lidkpfnkJthfmOj;Jk; NghJxt;nthUfl;lj;jpYk; mikg;G> #oYld; rkepiyapy; 
,Uf;Fk;. ,e;epiyapy; ehk; epiyr; rkd;ghl;ilf; nfhz;Lmikg;gpd; mf Mw;wy;>mOj;jk; 
my;yJntg;gepiyiaf; fzf;fpl ,aYk;. ,t;tifahdepfo;tpw;FkPnkJepfo;Tvd;Wngah;.  
 
kPnkJepfo;Tvd;gJkpfkpfnkJthfeilngWk; Xh; epfo;thFk;. ,e;epfo;TKbAk;tiumikg;G> 
#oYld; ntg;gr;rkepiy> ,ae;jpur; rkepiykw;Wk; Ntjpr;rkepiyapy; 
,Uf;Fk;gbjd;Dilakhwpfshd(P.V.T) Mfpatw;wpd; kjpg;GfiskpfnkJthfkhw;wpf;nfhs;Sk;. 
tiuaWf;f ,ayhjmsTnkJthfVw;gLk; ,k;khw;wj;jpdhy; mikg;Gvg;NghJk; 
rkepiyj;jd;ikiaxl;bNafhzg;gLk;.  
 
vLj;Jf;fhl;L:  
kPnkJepfo;tpw;FXh; vLj;Jf;fhl;Lj; jUf.  
gUkd; V,mOj;jk; P kw;Wk; ntg;gepiyTcilathAxd;Wnfhs;fydpy; 
milj;Jitf;fg;gl;Ls;sJvd;f. glj;jpy; fhl;bAs;sthWgp];ld; kPJxt;nthUkz;Jfshfg; 
NghLk;NghJgp];ld; cs;Nehf;fpkpfnkJthfefUk;. ,e;epfo;tpidfpl;lj;jl;lkPnkJepfo;thff; 
fUjyhk;.  
 
(xt;nthUkz;Jfshfg; gp];ldpd; kPJNghLk;NghJVw;gLk; kPnkJepfo;T)  
 
gUkdpy; khw;wk; Vw;gLk; NghJnra;ag;gl;lNtiy:  
efUk; gp];lidf; nfhz;lthAepug;gg;gl;lcUisxd;iwf; fUJf. kPnkJepfo;tpy; 
cs;sthWthAtphptile;Jgp];lid dxnjhiyTnkJthfj; js;SfpwJ.  
 
,q;FkPnkJepfo;tpd; mbg;gilapy; thAtphptilfpwJ. vdNtxt;nthUfzj;jpYk; 
mOj;jk;>ntg;gepiykw;Wk; mf Mw;wy; MfpaitxUFwpg;gpl;lkjpg;gpidg; ngw;wpUf;Fk;.  
thAthy; gp];ld; kPJnra;ag;gl;lrpwpaNtiy 
   dW = Fdx 
thAthy; gp];ldpd; kPJ nrYj;jg;gl;l tpir F = PA. ,q;F A vd;gJ gp];ldpd; gug;igAk; P 
vd;gJ thA gp];ldpd; kPJ nrYj;Jk; mOj;j;ijAk; Fwpf;fpwJ.  
   
rkd;ghLgpd;tUk; khw;wpaikf;fyhk;  
  dW = PA dx  
Mdhy;>Adx = dV =thAtpd; tphptpdhy; Vw;gl;lgUkd; khWghLvdNtthAtphptile;jjhy; 
nra;ag;gl;lrpwpaNtiy 
    dW = PdV 
 
,q;FdVNeh;f;Fwpvd;gijftdpf;fNtz;Lk;. Vnddpy; gUkd; mjpfhpf;fpwJ.  

nghJthfthAtpd; gUkd; ViypUe;JVftiumjpfhpg;gjhy; 
nra;ag;gl;lNtiyiagpd;tUkhWFwpg;gplyhk;.  

   
f

i

v

v
w PdV=   

mikg;gpd; kPJNtiynra;ag;gl;bUg;gpd; w vjph;f;Fwpkjpg;igg; ngWk;.  
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rkd;ghLmOj;jk; P, njhiff; FwpaPl;bw;Fcs;Nscs;sijf; ftdpf;fNtz;Lk;. 
mikg;gNtiynra;Ak; NghJmOj;jk;lkhwpypahf ,Uf;fNtz;bamtrpakpy;iyvd;gij ,J 
czh;j;JfpwJ. njhifaPl;Lkjpg;gpidf; fhzepiyr; rkd;ghl;ilg; gad;gLj;jpmOj;jj;ijgUkd; 
kw;Wk; ntg;gepiyapd; rhh;ghff; Fwpg;gplNtz;Lk;.  
 
PV tiuglk;: 
 
mOj;jk;Pkw;Wk; gUkd; V ,itfSf;F ,ilNatiuag;gLk; Xh; tiuglNkPVtiuglkhFk;. 
thAtphptilAk; NghJmt;thAthy; nra;ag;gl;lNtiyiaPV tiuglj;ijf; 
nfhz;Lfzf;fplyhk; my;yJthAmKf;fg;gLk; NghJmt;thAtpd; kPJnra;ag;gl;lNtiyiaf; 
fzf;fplyhk;. myF 2 ehk; fw;wgbtisNfhl;bw;Ff; 
fPNocs;sgug;GrpWkvy;iyapypUe;JngUkvy;iytiucs;srhh;gpd; njhifaPl;Lkjpg;igj; jUk;. 
,NjNghd;WPV tiuglj;jpd; fPNocs;sgug;GthAtphptilAk; NghJmy;yJmKf;fg;gLk; 

NghJnra;ag;gl;lNtiyiaf; nfhLf;Fk;. PV tiuglj;jpd; tbtk; ntg;g ,af;ftpay; epfo;tpd; 
jd;ikiar; rhh;e;jJ.  
 
vLj;Jf;fhl;L 
epiyahdtspkz;lymOjj;jj;jpy; cs;sthAtpd; gUkd; 1m3ypUe;J 2m3Mf 
tphptilfpwJvdpy;>gpd;tUtdtw;iwf; fhz;f.  
a.thAthy; nra;ag;gl;lNtiy 
b. ,t;Ntiyf;fhdPV tiuglk;  
 
jPh;T:  
mOj;jk; P = 1 atm = 101 kPa, Vf = 2 m3kw;Wk; Vi = 1 m3 
rkd;ghL ,Ue;J 

  W = 
f f

i i

v v

v v
PdV P dV=   

,q;FP vd;gJ XH; khwpypahFk;. vdNt ,JnjhifaPl;bw;FntspNacs;sJ.  

  W = P(Vf – Vi) = 101 × 103×  (2 – 1) = 101 kJ  
 
mOj;jk; khwpypahfcs;sjhy; glj;jpy; fhl;lg;gl;Ls;sthWPV tiuglk; Xh; Neh;f;Nfhlhf 
,Uf;Fk;. me;jNeh;f;Nfhl;Lf;F fPNo cs;s gug;G nra;ag;gl;l Ntiyf;Fr; rkkhFk;.  
 
thAtpd; jd; ntg;g Vw;Gj;jpwd;:  
 
nfhLf;fg;gl;l mikg;gpd; jd;ntg;g Vw;Gj;jpwd; mt;tikg;gpd; fl;likg;G kw;Wk; %yf;$Wfspd; 
jd;ikiaf; fz;lwptjpy; Kf;fpag; gq;fhw;Wfpd;wJ. jplg;nghUs; kw;Wk; jputq;fSf;F khwhf 
thAf;fs; ,uz;L jd;ntg;g Vw;Gj;jpwd;fisg; ngw;Ws;sd. mit> mOj;jk; khwhj; jd; ntg;g 
Vw;Gj;jpwd; (sp) kw;Wk; gUkd; khwhj; jd;ntg;g Vw;Gj;jpwd; (sv). 
jd; ntg;g Vw;Gj;jpwd;:  
mOj;jk; khwhj; jd; ntg;g Vw;Gj;jpwd; (Sp) 
mOj;jk; khwh epiyapy; 1 kg epiwAila nghUspd; ntg;gepiyia 1K myyJ 1°C 
cah;j;jj; Njitg;gLk; ntg;gj;jpd; msT mOj;jk; khwhj;jd;ntg;g Vw;Gj;jpwd; vd 
miof;fg;gLk;. mikg;gpid ntg;gg;gLj;Jk; NghJ thAtpw;F ntg;gk; mspf;fg;gLfpwJ. khwh 
mOj;jj;jpy; thA tphptilfpwJ.  
 
,e;epfo;tpy; nfhLf;fg;gl;l ntg;gj;jpd; xU gFjp Ntiy nra;a (tphptila) gad;gLfpwJ. 
NkYk; kPjk; cs;s gFjp thAtpd; mf Mw;wiy mjpfhpg;gjw;Fg; gad;gLfpwJ.  
 
gUkd; khwhj; jd;ntg;g Vw;Gj;jpwd; (Sv)  

gUkd; khwh epiyapy; 1 kg epiwAila nghUspd; ntg;gepiyia 1 K my;yJ 1°C cah;j;jj; 
Njitg;gLk; ntg;gj;jpd; msT> gUkd; khw jd; ntg;g Vw;Gj;jpwd; vd;W miof;fg;gLk;. 
thAtpd; gUkd; khwhj epiyapy; nfhLf;fg;gLk; ntg;gk; mikg;gpd; mf Mw;wy; mjpfhpg;gjw;F 
kl;LNk gad;gLfpwJ. fhl;bAs;sthW vt;tpj NtiyAk; nra;ag;glhJ.  
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khwh mOj;jj;jpy; thAtpd; ntg;gepiyia cah;j;Jtjw;Fj; Njitg;gLk; ntg;gj;ij tpl> 
khwh gUkdpy; cs;s thAtpd; ntg;gepiyia cah;j;Jtjw;Fj; Njitg;gLk; ntg;gk; 
FiwthdJ. NtWtifapy; $WNthkhapd; Spvg;NghJk; SvI tpl mjpfkhFk;.  
 
Nkhyhh; jd; ntg;g Vw;Gj;jpwd;fs;: 
rpy Neuq;fspy; Nkhyhh; jd;ntg;g Vw;Gj;jpwd;fisf; (Cp, Cv) fzf;fpLtJ> ekf;F kpfTk; 
gaDs;sjhf mikAk;.  
 
khwhg;gUkdpy; 1 Nkhy; msTs;s nghUspd; ntg;gepiyia 1K my;yJ 1°C cah;j;Jtjw;Fj; 

Njitg;gLk; ntg;gj;jpd; msNt> gUkd; khwh Nkhyhh; jd; ntg;g Vw;Gj;jpwd; (Cv) MFk;. khwh  
mOj;jj;jpy; ntg;gepiyia cah;j;Jtjw;Fj; Njitg;gLk; ntg;gj;jpd; msT mOj;jk; khwh 
Nkhyhh; jd;ntg;g Vw;Gj;jpwd; (CP) 
khwhg;gUkdpy;  Nkhy; msTs;s thAtpw;Ff; nfhLf;fg;gLk; ntg;gj;ij Q vd;Wk;> mjdhy; 

Vw;gLk; ntg;gepiy NtWghl;il ∆T vdTk; nfhz;lhy;  

  Q = μCv∆T 
vd vOjyhk;.  
,k; khwhgUk epfo;tpw;F ntg;g ,af;ftpaypd; Kjy; tpjpiag; gad;gLj;jpdhy; (W = 0, 
Vnddpy; dV = 0), 
 
  Q = ∆U - O 
vdf; fpilf;Fk;. 
,tw;iwxg;gpLk; NghJ 

∆U = μCv∆Tmy;yJ
1

v

U
C

T


=


 

∆T apd; vy;iyRopapidmilAk; NghJ(∆T → 0), ehk;  

  
1

v

dU
C

dT
=  

vd vOjyhk;.  
,q;F ntg;gepiy kw;WK; mf Mw;wy;; ,uz;LNk epiy khwpfs;. vdNt> Nkfz;l rkd;ghL 
midj;J epfo;TfSf;Fk; nghUj;jkhdjhFk;.  
 
Nkah; njhlh;G(Meyar's Relation):  
 
μ Nkhy; msTila ey;ypay;G thA nfhs;fyd; Xd;wpy; milj;J itf;fg;gl;Ls;sJ. 

mt;thAtpd; gUkd; V, mOj;jk; P kw;Wk; ntg;gepiy T vd;f. khwhg;gUkdpy; thAtpd; 

ntg;gepiy dT msT cah;j;jg;gLfpwJ. ,q;F thAthy; vt;tpj NtiyAk; nra;ag;gltpy;iy. 
vdNt mikg;gpw;Ff; nfhLf;fg;gl;l ntg;gk; mf Mw;wiy kl;LNk mjpfhpf;Fk;. mf Mw;wypy; 
Vw;gl;l khw;wj;ij dUvd;f.  
 
Cvvd;gJ gUkd; khwh Nkhyhh; jd;ntg;g Vw;Gj;jpwd; vdpy; rkd;ghL gpd;tUkhW vOjyhk;. 

   dU = μCvdT 
 
khwh mOj;jj;jpy; thAit ntg;gg;gLj;Jk; NghJ> mt;thAtpd; ntg;gepiy cah;T dT vdTk;> 
mikg;gpw;Ff; nfhLf;fg;gl;l ntg;gj;jpd; msT 'Q' vdTk;. ,e;epfo;tpdhy; gUkdpy; vw;gl;l 
khw;wk; 'dV' vdTk; nfhz;lhy;  

  Q = μCpdT 
,e;epfo;tpdhy; nra;ag;gl;l Ntiy  
 
   W = PdV 
Mdhy;>ntg;g ,af;ftpaypd; Kjy;tpjpg;gb 
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   Q = dU + W  
rkd;ghLfs;  
  μCpdT = μCvdT + PdV 
 
vdf; fpilf;Fk;  
Nkhy; ey;ypay;G thAtpw;F epiyr;rkd;ghl;il gpd;tUkhW vOjyhk;.  
  PV = μRTPdV + VdP = μRdT 
  
,q;FmOj;jk; khwhJ>vdNtdP = 0.  
 PdV = μRdT 
 CPdT = CvdT = RdT 
 Cp = Cv + R (or) CP – CV = R 
 
,j;njhlh;gpw;FNkah; njhlh;Gvd;Wngah;.  
khwhmOj;jj;jpy; ey;ypay;GthAtpd; Nkhyhh; jd;ntg;gVw;Gj;jpwd;>gUkd; khwhNkyhh; 
jd;ntg;gVw;Gj;jpwd; kw;Wk; RMfpatw;wpd; $LjYf;Fr; rkkhFk; vd;gij ,j;njhlh;Gekf;Ff; 
fhl;LfpwJ.  
 
NkYk; ,j;njhlh;gpypUe;J>mOj;jk; khwhNkhyhh; jd;ntg;gVw;Gj;jpwd; (Cp),gUkd; khwhNkhyhh; 
jd;ntg;gVw;Gj;jpwidtpl(Cv)vd;NghJk; mjpfk; vd;gijehk; Ghpe;Jnfhs;syhk;.  
 
ntg;g ,af;ftpay; epfo;Tfs; (Thermodynamic Processes):  
 
ntg;gepiykhwhepfo;T(Isothermal process):  
 
,e;epfo;tpy; ntg;gepiyXh; khwhkjpg;gpidg; ngw;wpUf;Fk;. Mdhy; ntg;g ,af;ftpay; mikg;gpd; 
mOj;jKk;>gUkDk; khw;wkilAk;.  
 
ehkwpe;jgbey;ypay;GthAr;rkd;ghL 
    PV = μRT 
,e;epfo;tpy; TXh; khwpyp. vdNtntg;gepiykhwhepfo;tpw;fhdepiyr;rkd;ghL 
  PV = khwpyp 
 
,e;jrkd;ghLekf;Fczh;j;JtJ 
thAxUrkepiyepiyapypUe;J(P1, V1) kw;nwhUrkepiyepiyf;Fr; (P2, V2) nry;Yk; NghJgpd;tUk; 
njhlh;GnghUe;Jk; vd;gNj 
    P1V1 = P2V2 

,q;FPV = khwpyp. vdNtP, MdJV Ald; vjph; tpfpjj;njhlh;igg; ngw;Ws;sJ. mjhtJ
1

( )P
V



,jpypUe;JPV tiuglk; Xh; mjpgutisak; (hyperbola) vdmwpayhk;. 
 
khwhntg;gepiyapy; tiuag;gLk; mOj;jk; - gUkd; tiuglj;ijntg;gepiykhwhtiuglk; 
(Isotherm) vd;Nwmiof;fyhk;.  
 
kPnkJntg;gepiykhwhtphpTkw;Wk; kPnkJntg;gepiykhwhmKf;fk; ,tw;wpw;fhdPV tiuglq;fs; 
fhl;lg;gl;Ls;sd.  
ehk; mwpe;jgbey;ypay;GthAxd;wpd; mf Mw;wy; mt;thAtpd; ntg;gepiyiakl;Lk; rhh;e;Js;sJ.  
 
vdNt> Xh; ntg;gepiy khwh epfo;tpy; mf Mw;wYk; XH; khwpypahFk; Vnddpy; ntg;gepiy 
,q;F khwhky; cs;sJ. vdNt dU my;yJ ∆U = 0. ntg;gepiy khwh epfo;tpw;fhd ntg;g 
,af;ftpaypd; Kjy; tpjp gpd;tUkhW vOjg;gLfpwJ.  
    Q = W  
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rkd;ghL ,Ue;J ntg;gepiy khwh epfo;tpy; thAtpw;Ff; nfhLf;fg;gLk; ntg;gk; GwNtiyf;F 
kl;Lnk gad;gLfpwJ vd;gij ekf;F czh;j;JfpwJ. mikg;G xd;wpDs; ntg;gk; ghAk; NghJ 
mt;tikg;gpd; ntg;gepiy vg;NghJk; caUk; vd;wjtwhdGhpjy; cs;sJ. 
ntg;gepiykhwhepfo;tpy; ,J cz;ikay;y. ntg;gepiykhwhmKf;fk; Vw;gLk; NghJcUisapd; 
cs;Nsgp];ld; js;sg;gLfpwJ. ,J mf Mw;wiymjpfhpf;Fk;. Mdhy; ,e;j mf Mw;wy; 
mjpfhpg;Gntg;gj;njhlh;gpdhy; mikg;gpw;FntspNanrd;WtpLfpwJ.  
 
vLj;Jf;fhl;Lfs;:  
 

1. jz;zPiuntg;gg;gLj;Jk; NghJ>mjd; nfhjpepiyapy; 
jz;zPUf;Fvt;tsTntg;gj;ijmspj;jhYk; jzzPh; KOtJkhfePuhtpahfkhWk; 
tiumjd; ntg;gepiycaUtjpy;iy. ,NjNghd;Wciwepiyapy; 
cs;sgdpf;fl;bcUfpjz;zPuhfkhWk; NghJk; gdpf;fl;bf;Fntg;gj;ijf; nfhLj;jhYk; 
mjd; ntg;gepiycaUtjpy;iy.  
 

2. ekJclypd; midj;Jtsh;rpijkhw;wq;fSk; xUkhwhntg;gepiyapNyNa(37°C) 
eilngWfpd;wd.  
 

ntg;gepiykhwhepfo;tpy; nra;ag;gl;lNtiy:  
 
ey;ypay;GthAxd;wpidf; fUJf. khwhntg;gepiyapy;>kPnkJepfo;tpy; 
vd;wnjhlf;fepiyapypUe;Jvd;w ,Wjpepiyf;FmjidtphptilamDkjpf;fTk;. ,e;epfo;tpy; 
thAthy; nra;ag;gl;lNtiyiaehk; gpd;tUkhWfzf;fplyhk;.  
 
rkd;ghL ,Ue;jthAthy; nra;ag;gl;lNtiy> 
 

    W = 
f

i

v

v
PdV  

 
,e;epfo;TkPnkJepfo;thfcs;sjhy; xt;nthUepiyapYk; thAthdJ #oYld; rkepiyapy; 
,Uf;Fk;. ,q;FthAey;ypay;GthAthfTk; xt;nthUepiyapYk; #oYld; rkepiyapy; 
cs;sjhYk; ey;ypay;GthAr; rkd;ghl;il ,q;Fehk; gad;gLj;jpmOj;jj;ijgUkd; kw;Wk; 
ntg;gepiyapd; rhh;ghfvOjyhk;.  

  
RT

P
V


=  

 
rkd;ghL ,y; gpujpapLk; NghJ 

  
f

i

v

v

RT
W dV

V


=   

  
f

i

v

v

dV
W RT

V
=     

rkd;ghLTnjhifaPl;bw;FntspNaitj;jpUf;ff; fhuzk; ntg;gepiykhwhepfo;TKOikf;Fk; ,J 
khwpypahFk;.  
rkd;ghLnjhifg;gLj;Jk; NghJ 
,q;FVw;gl;lgUkd; tphpTxh; ntg;gepiykhwhtphpthFk;.  

  f

i

V
W RT In

V


 
=  

 
 

NkYk; 1
f

i

V

V
 vd;gjhy; 0

f

i

V
In

V

 
 

 
MFk;.  

vdNt>ntg;gepiykhwhtphptpy; thAthy; nra;ag;gl;lNtiyNeh;f;FwpMFk;.  
 



 

50 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

rkd;ghLntg;gepiykhwhmKf;fj;jpw;Fk; nghUe;Jk;>Mdhy; ntg;gepiykhwhmKf;fj;jpy; 1
f

i

V

V


vdNt ln 0
f

i

V

V

 
 

 
vdNt>ntg;gepiykhwhmKf;fj;jpy; thAtpd; 

kPJnra;ag;gl;lNtiyvjph;f;FwpMFk;. PV tiuglj;jpy;>ntg;gepiykhwhtphptpd; NghJthAthy; 
nra;ag;gl;lNtiytiuglj;jpw;Ff; fPNocs;sgug;gpw;Fr; rkk; vd;gJfhl;lg;gl;Ls;sJ.  
 
,NjNghd;Wntg;gepiykhwhmKf;fj;jpy; PV tiuglj;jpw;Ff; fPNocs;sgug;GthAtpd; 
kPJnra;ag;gl;lNtiyf;Fr;rkkhFk;. ,Jvjph;Fwpapy; Fwpg;gplg;gLk;.  
 

ntg;gepiykhwhepfo;tpy; nra;ag;gl;lNtiyiaf; 
fzf;fpLk;NghJ>epfo;TxUkPnkJepfo;Tvdehk; fUJNdhk;. 

,JxUkPnkJepfo;thf ,y;iynadpy; epiyr; rkd;ghL
RT

P
V


=

iarkd;ghLgpujpapl ,ayhJ. Vnddpy; 
ey;ypay;GthAtpjprkepiyaw;wepfo;TfSf;Fg; nghUe;jhJ. Mdhy; 
rkd;ghLkPnkJthfepfohjntg;gepiykhwhepfo;TfSf;Fk; nghUe;Jk;. Vnddpy; 
mOj;jk; kw;Wk; gUkd; Nghd;wepiykhwpfs; ey;ypay;GthAtpd; 
njhlf;fkw;Wk; ,Wjpepiyfiskl;LNkrhh;e;jpUf;Fk;> 
,Wjpepiyfismile;jtopKiwiarhh;e;jpUf;fhJ. 
rkd;ghLnjhifg;gLj;Jtjw;Fkl;LNkehk; kPnkJepfo;thffUjpNdhk;.  

 
,q;FNtiyNeh;f;Fwpapy; cs;sijf; ftdpf;fNtz;Lk;. Vnddpy; thAthy; 
Ntiynra;ag;gl;Ls;sJ.  
 
ntg;g ,af;ftpaypd; Kjy; tpjpg;gb>ntg;gepiykhwhepfo;tpy; mikg;gpw;Ff; nfhLf;fg;gLk; 
ntg;gk; Ntiynra;tjw;Fg; gad;gLj;jg;gLfpwJ.  
 vdNt>Q = W = 1.369 kJ  
,q;FQ Tk; Neh;f;FwpahFk;. Vnddpy; ntg;gk; mikg;gpw;Fs; nry;fpwJ.  
 
ntg;gepiykhwhepfo;tpw;F 
  PiVi = PfVf = μRT 

  Pf = 
3 3

8.31 300
0.5

. 6 10f

RT J K
mol

V mol K m


−=  


 

  = 207.75 kPa  ;. 
 
ntg;gg;ghpkhw;wkpy;yhepfo;T(Adiabatic Process):  
 
,e;epfo;tpy; vt;tpjkhd ntg;gKk; mikg;gpw;F cs;NsNahmy;yJ mikg;gpypUe;J ntspNath 
nry;yhJ(Q = O) Mdhy; thA jd;Dila mf Mw;wiyg; gad;gLj;jp tphptilAk; my;yJ 
ntspg;Gw Ntiyapdhy; thA mKf;fkilAk;. vdNt ntg;gg;ghpkhw;w kpy;yh epfo;tpy; 
mikg;gpd; mOj;jk;> gUkd; kw;Wk; ntg;gepiy ,tw;wpy; khw;wk; Vw;glyhk;.  
 
xU ntg;gg; ghpkhw;w kpy;yh epfo;tpw;F ntg;g ,af;f tpaypd; Kjy; tpjp∆U= Wvd vOjyhk;. 
,jpypUe;J ehk; mwpe;J nfhs;tJ vd;dntd;why; thA mjd; mf Mw;wiyg; gad;gLj;jp 
Ntiynra;Ak; my;yJ thAtpd; kPJNtiy nra;ag;gl;L mjd; mf Mw;wy; mjpfhpf;Fk;.  
 
ntg;gg;ghp khw;wkpy;yh epfo;tpidgpd;tUk; Kiwfisg; gad;gLj;j pepfo;j;j ,aYk;. 
 
1. mikg;G ntg;g Mw;wiy #oYf;Ff; flj;jhjthWk; my;yJ #oypypUe;J vt;tpjkhd 

ntg;g Mw;wYk; mikg;gpw;Fs; nry;yhjthWk; mikg;gpid ntg;gf;fhg;G(Thermally 
insulating) nra;aNtz;Lk;.  
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vLj;Jf;fhl;lhf>ntg;gf;fhg;Gnra;ag;gl;lcUisapy; 
cs;sthAntg;gg;ghpkhw;wkpy;yhKiwapy; 
mKf;fg;gLfpwJmy;yJntg;gg;ghpkhw;wkpy;yhKiwapy; tphptilfpwJ.  
 

2. vt;tpjntg;gf;fhg;Gk; mw;wepiyapy; #oYf;F ntg;gj;ijf; flj;j ,ayhjthWkpff; 
FWfpaNeuj;jpy; kpfNtfkhfepfo;TVw;gl;lhy; mJTk; xUntg;gghpkhw;wkpy;yhepfo;T.  

 
  (a)kw;Wk; (b) ,tw;iwtpsf;Ffpd;wd.  
 
vLj;Jf;fhl;Lfs;: ntg;gg;ghpkhw;wkpy;yhepfo;tpw;fhdepiyr; rkd;ghL 
   
ntg;gg;ghpkhw;wkpy;yhepfo;tpw;fhdepiyr; rkd;ghL 
   PVγ = khwpyp 
,q;Fγvd;gJ ntg;g ghpkhw;wkpy;yh mLf;Ff;Fwp MFk;. (γ = Cp/Cv) ,JthAtpd; ,ay;igg; 
nghUj;jjhFk;.  
rkd;ghL ,Ue;Jehk; mwptJ vd;dntd;why;>thAxUrkepiyepiyapypUe;J(Pi, Vi) kw;nwhU 

rkepiy epiyf;F(Pf, Vf) ntg;g ghpkhw;wkpy;yh Kiwapy; nry;Yk;NghJmt;thAgpd;tUk; 
epge;jidf;F cl;gLk;.  

   
y y

i i f fPV P V=   

ntg;gg; ghpkhw;wkpy;yh tphpT kw;Wk; mKf;f epfo;tpw;fhd tiuglj;ijAk; ntg;gg; 
ghpkhw;wkpy;yhtis NfhL (adiabat) vd;Nw miof;fyhk;. ntg;gepiy khwhepfo;tpw;fhdPV 
tiuglk; kw;Wk; fhl;lg;gl;Ls;s ntg;gg; ghpkhw;wkpy;yh epfo;tpw;fhd PV tiuglKk; fpl;lj;jl;l 
xNu khjphpahf cs;sd. Mdhy; ntg;gg ghpkhw;wkpy;yh epfo;tpw;fhdtis fhL> ntg;gepiy 
khwh epfo;tpw;fhd tisNfhl;il tpl rw;Nw nrq;Fj;jhf fhzg;gLk;.  
 
T kw;Wk; V Ig; nghUj;J rkd;ghL ehk; rw;Nw khw;wpaikf;fyhk;. ey;ypay;G thAr; 
rkd;ghl;bypUe;J mOj;jk; 
 

,jid rkd;ghL gpujpapl> ekf;F fpilg;gJ
RT

V
V

   =khwyp (my;yJ) 
T

V
V R




=
khwpyp

vdf; 

fpilf;Fk;.  
,q;F μR vd;gJk; xUkhwpyp> vdNt ,jidg; gpd;tUkhW vOjyhk;.  

  TVγ-1= khwpyp 
thA xd;W njhlf;fr; rkepiyapypUe;J(Ti, Vi) ,Wjp kepiyf;F(Tf, Vf) ntg;gg;ghpkhw;wkpy;yh 
Kiwapy; nry;Yk;NghJmJgpd;tUk; rkd;ghl;il epiwTnra;Ak;.  

  
1 1

i i f f
TV T V

 − −

=  

vd;gijrkd;ghLekf;Fczh;j;JfpwJ.  
 

ntg;gg; gupkhw;wkpy;yhepfo;tpw;fhdepiyr; rkd;ghl;ilTkw;Wk; P apidg; nghUj;Jk; 
vOjyhk;. 

 

T P1-= khwpyp  (8.39) 
 
rkd;ghL (8.39) w;fhdep&gzj;ijePq;fNsKaw;rpf;fyhk;. 
 
iffspdhy; mOj;jg;gLk; gk;gpidg; gad;gLj;jpkpjptz;br; rf;fuj;jpw;Ffhw;wbg;gijehk; 

midtUk; mwpe;jpUg;Nghk;. gk;gpd; 

cs;Nscs;sVgUkDilafhw;iw>tspkz;lymOj;jj;jpYs;skw;Wk; 27Cmiwntg;gepiyapy; 
cs;sntg;g ,af;ftpay; mikg;G vd;WfUJf. Kpjptz;brf;fuj;jpy; fhw;iwr; nrYj;Jk; Kid 
%lg;gl;Ls;sJ. vd;WfUJf. fhw;whdJ mjd; njhlf;fg;gUkdpypUe;Jehd;fpy; xUgq;F 
,Wjpg;gUkDf;FmOj;jg;gLfpwJvd;why; mjd; ,Wjpntg;gepiyvd;d? rf;fuj;jpd; 
fhw;WnrYj;Jk; Kid %lg;gl;Ls;sjhy; fhw;Wrf;fuj;jpDs; nry;yKbahJ. vdNt 

,q;Ffhw;wbf;Fk; epfo;tpidntg;gg;gupkhw;wkpy;yhmOf;fkhff; fUjyhk;. fhw;Wf;F (= 1.4) 
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jPu;T: 
 
 fhw;wbf;Fk; epfo;Tntg;gg;gupkhw;wkpy;yhmKf;fkhffUjg;gLfpwJ. gUkd; 
nfhLf;fg;gl;Ls;sJ. vdNtntg;gepiyiaf; fzf;fplNtz;Lk;. ,q;Frkd;ghL (8.38) Ig; 
gad;gLj;jNtz;Lk;. 
 

1 1

1

1.4 1

300 (273 27 300 )

&
4

300 4 300 1.741
i

i i f f

i

i f

i
f

f

TV T V

T K C K

V
V V V

V
T T K K

V

 



− −

−

−

=

= +  =

= =

 
= =  =   

 

 

 
  

 T2  522 K my;yJ 249C 
 
 ,e;j ,Wjpntg;gepiyePupd; nfhjpepiyiatplmjpfk;. vdNtkpjptz;bapy; 
rf;fuj;jpw;Fifg;gk;gpidg; gad;gLj;jpfhw;wbf;Fk; NghJfhw;Wepug;Gk; Kidiaj; 
njhLtJMgj;jhdjhFk;. 
 
 gp];lidkpfNtfkhfmOj;Jk;NghJcUthFk; ntg;gj;jpidFWfpaNeuj;jpy; 
#oYf;Ff; flj;j ,ayhJ. vdNtthAtpd; ntg;gepiytpiuthfcaUk;. ,Jglj;jpy; 
fhl;lg;gl;Ls;sJ. ,j;jj;Jtk; Bry; ,ae;jpuq;fspy; gad;gLj;jg;gLfpwJ. fhw;W-
ngl;Nuhy; fyitiantg;gg;gupkhw;wkpy;yhKiwapy; 
kpfNtfkhfmKf;Fk;NghJmf;fyitapd; ntg;gepiyjPg;gw;Wk; 
msTf;FkpfNtfkhfcaUk;. 

 
 ntg;gg;gupkhw;wkpy;yhepfo;tpy; nra;ag;gl;l NtiyKOikahf ntg;gf;fhg;Gr; 
nra;ag;gl;lRtu;> mbg;gug;Gnfhz;l cUisapDs; cs;sµNkhy; ey;ypay;GthAitf; fUJf. 

AFWf;Fntl;Lg; gug;Gnfhz;l cuha;tw;w ntg;gf;fhg;Gg; ngw;wgp];ld; cUisapy; 
nghUj;jg;gl;Ls;sJ. 
 
 ntg;gg; gupkhw;wkpy;yhKiwapy; mikg;G (Pi, Vi, Ti) vd;wnjhlf;fepiyapypUe;J (Pf, Vf, 
Tf) vd;w ,WjpepiyiamilAk;NghJnra;ag;gl;lNtiyWvd;f.  
 

f

i

V

V
W PdV=      (8.40) 

 
ntg;gg;gup khw;wkpy;yh ,e;epfo;Tx UkPnkJepfo;T vdf;fUJf> xt;nthUepiyapYk; 

ey;ypay;G thAtpjp ,q;FnghUe;Jk;. 
 

,e;epge;jidapd; mbg;gilapy;> ntg;gg;gup khw;wkpy;yh epfo;tpd; epiyr; rkd;ghLPV = 

khwpyp (my;yJ) P = 
V



khwpyp
,jid rkd;ghL (8.40),y; gpujpapLk;NghJ 
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1

1 1

1

1 1

1

1 1

1

1

1 1

1

f

i

f

i

f

i

V

adia

V

V

V

V

V

f i

-1

f i

f i

W PdV

W dv
V

V

V

V V

V V
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−

− +

− −

−

− −

=

=

=

 
=  − + 

 
= − 

  
 

= − 
−   

 
= − 

−   





khwpyp

khwpyp

khwpyp

khwpyp

1 -

khwpyp khwpyp

khwpyp

/

 

 

1 1

1

1

1

1

f f i i
adia

f i

adia f f i i

P V PV
W

V V

W P V PV

 

 



− −

 
= − 

−   

 = − −

/

 

 
ey;ypay;G thAtpjpapypUe;J> 
 
 PfVf = μRTfkw;Wk; PiVi = μRTi 

 
,jidr; rkd;ghL (8.41) ,y; gpujpapLk;NghJ 
 

1
/




 = − −adia i f

R
W T T  

ntg;gg;gupkhw;wkpy;yh tpuptpy;> thAthy; nra;ag;gl;l Ntiy WadiaxUNeu;f;Fwpkjpg;ghFk;. 

,q;FTi>Tf,vdNt ntg;gg; gupkhw;wkpy;yh tpuptpy; thA Fspu;r;rpailAk;. 
 
ntg;gg; gupkhw;wkpy;yh mKf;fj;jpy;> thAtpd; kPJNtiy nra;ag;gLk; mjhtJ WadiaxU 

Neu;f;Fwp kjpg;ghFk;. ,q;FTi>Tf,vdNtntg;gg;gupkhw;wkpy;yhtpuptpy; thAFspu;r;rpailAk;. 
 
ntg;gg;gupkhw;wkpy;yhmKf;fj;jpy;>thAtpd; kPJNtiynra;ag;gLk; 

mjhtJWadiaxUvjpu;f;Fwpkjpg;ghFk;. ,q;FTi<Tf,vdNtntg;gg;gupkhw;wkpy;yhmKf;fj;jpy; 
thAtpd; ntg;gepiycaUk;. 

 
Fwpg;G 
 
 ntg;gg;gup khw;wkpy;yhepfo;T Xu; kPnkJepfo;thff; fUjprkd;ghL (8.41) kw;Wk; 
(8.42) Mfpa ,uz;Lk; rkd;ghLfisehk; tUtpj;Njhk;. ,e;epfo;TkPnkJepfo;thf 
,y;iynad;whYk; ,t;tpuz;L rkd;ghLfSk; nghUj;jkhd rkd;ghLfNsahFk;. 
Vnddpy; epiykhwpfs; P, Vkw;Wk; T Mfpaitnjhlf;f kw;Wk; ,Wjpepiyfiskl;LNk 
rhu;e;jit. mit ,Wjpepiyia mile;jtopKiwiar; rhu;e;jjy;y. 
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njhifaplYf;fhfkl;LNkehk; kPnkJepfo;Tvd;WfUjpNdhk;. glk; (8.32) ,y; 
fhl;lg;gl;Ls;sntg;gg;gupkhw;wkpy;yhepfo;tpy; PV tiuglj;jpw;FfPNocs;sgug;G> 
,e;epfo;tpy; nra;ag;gl;lnkhj;jNtiyiaf; nfhLf;Fk;. 

 
ntg;gepiy khwhtisNfhL kw;Wk; ntg;gg;gupkhw;wkpy;yh tisNfhL 

,tw;wpw;fpilNaahd NtWghl;il Gupe;Jnfhs;sNtTikw;Wk; Tf ntg;gepiyfSf;fhd ntg;gepiy 
khwhtis Nfhl;Lld;> Nru;j;J ntg;gg;gupkhw;w kw;wtisNfhLk; glk; (8.32) ,y; 
fhl;lg;gl;Ls;sd. 
 
ntg;gg; gupkhw;wkpy;yh epfo;tpw;fhd tisNfhL>ntg;gepiy khwhtis fhl;iltplnrq;Fj;jhhf 
,Uf;Fk;. Vnddpy; vg;NghJk; γ > 1MFk;. 
 
mOj;jk; khwhepfo;T 
(Isobaric Process) 
 
 ,JkhwhjmOj;jj;jpy; Vw;gLk; xUntg;g ,af;ftpay; epfo;thFk;. ,e;epfo;tpy; mOj;jk; 
khwpypahf ,Ue;jhYk;>ntg;gepiy>gUkd; kw;Wk; MfMw;wy; Nghd;witkhwpypfs; my;y. 
ey;ypay;GthAr; rkd;ghl;bypUe;J. 
 

μR
V = T

 
 
 P

 

μR
Here =

P
khwpyp 

 
 mOj;jk; khwhepfo;tpy;>nfy;tpd; ntg;gepiygUkDf;FNeu;tpfpjj;jpy; ,Uf;Fk;. 
 
 V  T(mOj;jk; khwhepfo;T)   (8.44) 
  
 mOj;jk; khwhepfo;tpy; V - Ttiuglk; Mjpg;Gs;sptopNar;nry;Yk; Xu; 
Neu;f;NfhlhfmikAk; vd;gijNkw;fz;lrkd;ghLczu;j;JfpwJ. 
 
 thAxd;W (Vi,Ti) vd;wepiyapypUe;J (Vf,Tf) vd;wepiyf;FkhwhmOj;jj;jpy; 
nry;Yk;NghJgpd;tUk; rkd;ghl;ilepiwTnra;Ak;. 
 

f i

f i

T T

V V
=  

  
 mOj;jk; khwhepfo;tpw;fhdvLj;Jf;fhl;Lfs; 
thAitntg;gg;gLj;Jk;NghJthAntg;gkile;Jgpd;du; mJgp];lidj; js;SfpwJ. 
vdNtthAthdJtspkz;lymOj;jk; kw;Wk; GtpaPu;g;Gtpir ,tw;wpd; $LjYf;Fr; rkkhd Xu; 
tpiriagp];ldpd; kPJnrYj;JfpwJvdpy; ,e;epfo;T Xu; mOj;jk;khwhepfo;thFk;.  
 
 ekJtPl;Lrikay; miwapy; eilngWk; ngUk;ghyhdrikay; epfo;Tfs; mOj;jk; 
khwhepfo;Tfs; MFk;. jpwe;jghj;jpuj;jpy;  
 
 cztpidrikf;Fk;NghJcztpw;FNkNycs;smOj;jk; vg;NghJk; 
tspkz;lymOj;jj;jpw;Fr; rkkhFk;.  
 
 glk; 8.35,y; fhl;bAs;sthWmOj;jk; khwhepfo;tpw;fhdPVtiuglk; gUkmr;Rf;F 
,izahfr; nry;Yk; Xu; fpilj;jsf; NfhlhFk;. gUkd; FiwAk; mOj;jk; khwhepfo;tpidglk; 
8.35 (a) fhl;LfpwJ. 
 
 gUkd; mjpfupf;Fk; mOj;jk; khwhepfo;tpidglk; 8.35 (b) fhl;LfpwJ. 
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mOj;jk; khwhepfo;tpy; nra;ag;gl;lNtiythAthy; nra;ag;gl;lNtiy 
 

f

i

V

V
W Pdv=     (8.46) 

 
f

i

V

V
W P dv=     (8.47) 

 
mOj;jk; khwhepfo;tpy;>mOj;jk; Xu; khwpypahFk;. vdNtPnjhifaPl;bw;FntspNacs;sJ. 
 
 W = P[Vf - Vi] = PΔV   (8.48) 
 
 ,q;F>ΔVvd;gJgUkdpy; Vw;gl;lkhw;wj;ijf; Fwpf;fpwJ. ΔVvjpu;f;Fwpahf ,Ue;jhy;>W 
vjpu;f;Fwpah ,Uf;Fk;. ,JthAtpd; kPJNtiynra;ag;gLfpwJvd;gijf; fhl;LfpwJ. 
ΔVNeu;f;Fwpahf ,Ue;jhy;> W Neu;f;FwpahFk;. ,JthAthy; Ntiynra;ag;gLfpwJvd;gijf; 
fhl;LfpwJ.  
 
 rkd;ghL (8.48)I ey;ypay;GthAr; rkd;ghl;ilg; gad;gLj;jpkhw;wpmikf;fyhk;. 
 

PV = µRT my;yJ
RT

V
P


=  

 
 ,jidr; rkd;ghL (8.48) ,y; gpujpapLk;NghJ 
 

 1 i
f

f

T
W RT

T


 
= −  

 
    (8.49) 

 
 vdf; fpilf;Fk;. 
 
 PV tiuglj;jy;>mOj;jk; khwhtisNfhl;bw;Ff; fPNocs;sgug;G>mOj;jk; khwhepfo;tpdhy; 
nra;ag;gl;lNtiyf;Fr; rkkhFk;. glk; 8.36 ,y; fhl;lg;gl;Ls;sepoyplg;gl;lgFjpthAthy; 
nra;ag;gl;lNtiyf;Fr; rkkhFk;.  
 
 mOj;jk; khwhepfo;tpw;fhdntg;g ,af;ftpay; Kjy; tpjpiagpd;tUkhWvOjyhk;. 
 
 ΔU = Q – PΔV    (8.50) 
 
 ,uz;Lntt;NtWmOj;jq;fspy; eilngWk; mOj;jk; khwhepfo;TfSf;fhdV - Ttiuglk; 
fPNofhl;lg;gl;Ls;sJ. ,tw;Ws; ve;epfo;Tcau; mOj;jj;jpy; eilngWk; vd;Wfz;lwpf. 
 
jPu;T 
 
 ey;ypay;GthAr; rkd;ghl;bypUe;J> 

  
R

V T
P

 =  
 

 

 V – T tiuglk; Mjpg;Gs;sptopNar; nry;Yk; Xu; Neu;f;NflhFk;. 
 

  mjd; rha;T
R

P


=  

 V – T tiuglj;jpd; rha;T>mOj;jj;jpw;F vjpu;tpfpjj; njhlu;GilaJMFk;. 

rha;TngUkkhf ,Ug;gpd;>mOj;jk; FiwthdjhFk;. ,q;FP1 ,d; rha;TP2 it tplmjpfk;. 

vdNtP2> P1. 
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 T apidxmr;rpYk; Vapidy mr;rpYk; itj;J ,t;tiuglj;ijtiue;jpUe;jhy;>P2> P1Mf 
,Uf;Fkh? rpe;jpj;JcdJtpiliaf; $Wf. 
 
vLj;Jf;fhl;L 8.20 
 

 27Cntg;gepiyapy; cs;s 1 Nkhy; ey;ypay;GthA 1 MPa mOj;jj;jpy; 
cUisxd;wpDs; milj;J itf;fg;gl;Ls;sJ. mjd; gUkd; ,Uklq;fhFk; 
tiumjidtpuptilamDkjpj;J gpd;du; fPo;f;fz;ltw;iwf; fzf;fpLf. 
 
 
(a) (i),g;gUktpupTntg;gg;gupkhw;wkpy;yh Kiwapy; ele;jhy;>thAthy; nra;ag;gl;lNtiyvd;d? 

(ii) ,g;gUktpupTmOj;jk; khwhKiwapy; ele;jhy;>thAthy; nra;ag;gl;lNtiyvd;d? 

(iii) ,g;gUk; tpupTntg;gepiykhwhKiwapy; ele;jhy;>thAthy; 
nra;ag;gl;lNtiyvd;d? 
 

(b) Nkw;fz;l %d;Wepfo;TfspYk; >ve;epfo;tpy; mf Mw;wypy; ngUk; khw;wk; milfpwJkw;Wk; 
ve;epfo;tpy; rpWkkhw;wk; Vw;gLfpd;wJ. 

(c) ,k;%d;Wepfo;TfSf;fhdPV tiuglj;ijtiuaTk;.  
(d) ,k;%d;Wepfo;Tfspy; ve;epfo;tpy; ntg;gk; thATf;F mjpfntg;gk; mspf;fg;gl;bUf;Fk; kw;Wk; 

ve;epfo;tpy; thATf;FFiwthfntg;gk; mspf;fg;gl;bUf;Fk;? 
5

3
 = kw;Wk; R = 8.3 J mol-1K-1 

 jPu;T: 
(a) (i) ntg;gg;gupkhw;wkpy;yhepfo;tpy; mikg;gpdhy; nra;ag;gl;lNtiy 

Wadia
1

i f

R
T T




 = − −
 

 
 ,Wjpntg;gepiyTfIf; fz;lwpantg;gg;gupkhw;wkpy;yhepiyr;rkd;ghL. 
 

  TfVf
-1=TiVi

-1Ig; gad;gLj;jNtzLk;. 

  

21

31
300

2

i
f i

f

V
T T

V

 −
   = =        

 

0.63 300 189.8K K=  =  

( )3
1 8.3 300 189.8 1.37 kJ

2
W =   − =  

 (ii) mOj;jk; khwhepfo;tpy; mikg;gpdhy; nra;ag;gl;lNtiy 
  
   W = PΔV = P(Vf- Vi) 
 
  NkYk; Vf = 2VivdNtW = 2PViViIf; fzf;fpl>ey;ypay;GthAr; 

rkd;ghl;ilnjhlf;fepiyf;Fk; gad;gLj;jNtz;Lk; PiVi =RTi 
 

  6 4 3300
8.3 10 24.9 10

1

i
i

i

RT
V m

P

− −= =   =   

 
 mOj;jk; khwhepfo;tpd; NghJnra;ag;gl;lNtiyW = 2 × 106

× 24.9 × 10-4 = 4.9 KJ 
 
(iii)ntg;gepiykhwhepfo;tpy; mikg;gpdhy; nra;ag;gl;lNtiy 
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   l
f

i

V
W RT

V


 
=  

 
 

ntg;gepiykhwhepfo;tpy; njhlf;f miwntg;gepiyxUkhwpypahFk;. 
 

vdNtW = 1 × 8.3 × 300 ×ln(2) = 1.7 kJ 
 
(b) ,k;%d;Wepfo;TfisAk; xg;gpl;Lg; ghu;f;Fk;NghJmOj;jk; khwhepfo;tpy; 
nra;ag;gl;lNtiy>ngUkkjpg;igAk;>ntg;gg;gukhw;wkpy;yhepfo;tpy; 
nra;ag;gl;lNtiyrpWkjpg;igAk; ngw;Ws;sd.     
 
(c) ,k;%d;Wepfo;TfSf;fhd PVtiug;glk; fPNofhl;lg;gl;Ls;sJ. 

 
 AB tisNahl;bw;Ff; fPNocs;sgug;G=mOj;jk; khwhepfo;tpty; nra;ag;gl;lNtiy 
 
 AC tis Nfhl;bw;Ff; fPNocs;sgug;G=ntg;gepiykhwhepfo;tpy; nra;ag;gl;lNtiy 
 
 ADtisNfhl;bw;Ff; fPNocs;sgug;G=ntg;gg;gupkhw;wkpy;yhepfo;tpy; nra;ag;gl;lNtiy 
 
 PVtiuglj;jpy; ABtisNfhl;bw;Ff; fPNocs;sgug;Gkw;wtisNfhLfspd; 
gug;igtplmjpfk;. vdNtmOj;jk; khwhepfo;tpy; nra;ag;gl;lNtiyngUkkjpg;igAk; 
ntg;gg;gupkhw;wkpy;yhepfo;tpy; nra;ag;gl;lNtiykjpg;igAk; ngw;Ws;sd.    
 
ntg;gg;gupkhw;wkpy;yhepfo;tpy; mikg;gpw;Fvt;tpjkhdntg;gKk; nry;ytpy;iymNjNghd;W 
mikg;gpypUe;J vt;tpjkhdntg;gKk; ntspNawTk; ,y;iy. ntg;gepiykhwhepfo;Tld; 
xg;gpLk;NghJmOj;jk; khwhepfo;tpy; nra;ag;gl;lNtiymjpfk; vdNtntg;gKk; mjpfk;. 
 
gUkd; khwhepfo;T 
(Isochoric process) 
 
 mikg;gpd; gUkidkhwhkjpg;ghff; nfhz;Lnra;ag;gLk; ntg;g ,af;ftpay; epfo;TgUkd; 
khwhepfo;Tvd;W miof;fg;gLk;. ,e;epfo;tpy; mOj;jk;>ntg;gepiykw;Wk; mf Mw;wy; 
Mfpaitnjhlu;e;Jkhw;wkilAk;. 
 
 gUkd; khwhepfo;tpw;fhd mOj;jk; - gUkd; tiuglk;>mOj;jmr;Rf;F 
,izahftiuag;gLk; xU ,izf; NfhlhFk;. 
 
 gUkd; khwhepfo;tpw;fhdepiyr; rkd;ghl;ilgpd;tUkhWvOjyhk;. 
 

  
R

P T
V

 =  
 

   (8.51) 

 
,jpypUe;JmOj;jk;> ntg;gepiyf;F (nfy;tpd;) Neu;j;jftpy; ,Uf;Fk; vdehk; mwpayhk;. gUkd; 
khwhepfo;tpw;fhdP-Ttiuglk; Mjpg;Gs;sptopNar; nry;Yk; Xu; Neu;f;NfhlhFk;. (Pi,Ti) vd;w 

njhlf;fg;Gs;spapypUe;JthA (Pf,Tf) vd;w ,Wjpg;Gs;spf;Fkhwhg;gUkdpy; nry;Yk;NghJ 
mikg;Ggpd;tUk; rkd;ghl;ilepiwTnra;fpwJ. 
 

  fi

i f

PP

T T
=     (8.52) 

 
 gUkd; khwhepfo;tpy;>ΔV = 0vdNtW = 0ntg;g ,af;ftpaypd; Kjy;tpjpahdJ 
 
 ΔU = Q     (8.53) 
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 vd;WvOjg;gLfpwJ. 
 
 ,jpypUe;Jehk; mwptJ vd;dntd;why; mikg;gpw;Ff; nfhLf;fg;gLk; ntg;gk; mf 
Mw;wiykl;LNkmjpfupf;Fk;. ,jd; tpisthfntg;gepiycaUk; NkYk; mOj;jKk; mjpfupf;Fk;.  
 
 mikg;G xd;WkhwhgUkdpy; jdJ ntg;gj;ijntg;gk; flj;Jk; Rtupd; %ykhf 
#oYf;Ff; nfhLf;fpwJ vdpy;>mikg;gpd; mf Mw;wy; FiwAk;. ,jd; 
gadhfntg;gepiyFiwAk;. NkYk; mOj;jKk; FiwAk;.  
 
vLj;Jf;fhl;Lfs; 
 
1. fPNocs;sglj;jpy; fhl;bAs;sthW %lg;gl;lghj;jpuj;jpy; czT ghj;jpuj;jpd; %b 

epuhtpahdy; rpwpJNky; Nehf;fpj;js;sg;gLk;. ,jw;Ffhuzk; ghj;jpuj;ij %biaf;nfhz;L 
%bagpd;GgUkd; xU khwhkjpg;gpidg;ngWk; ntg;gk; njhlh;e;Jmspf;fg;gLk;NghJmOj;jk; 
mjpfupf;Fk; ,jdhy; ePuhtpNky; Nehf;fpr; nrd;W %bia Nky;Nehf;fpj; js;sKaw;rpf;Fk;. 

 
2. Nkhl;lhu; irf;fps;>fhu; Nghd;w jhdpaq;fpthfdq;fspy; cs;sngl;Nuhy; ,ae;jpuk; 

ehd;Fepfo;TfisNkw;nfhs;Sk;. Kjypyglk; (a) y; fhl;bAs;sthWgp];ld; 
ntg;gg;gupkhw;wkpy;yh epfo;tpd; %yk; xU Fwpg;gpl;lgUkDf;Fk; RUq;Fk;. ,uz;lhtjhfglk; 
(b) ,y; fhl;bAs;sthW (fhw;W+vupnghUs;) fyitapd; gUkidkhwpypahfitj;Jf; 
nfhz;Lntg;gk; nfhLf;fg;gLfpwJ. ,jd; tpisthfntg;gepiyAk; mOj;jKk; mjpfupf;Fk;. 
,JxUgUkd; khwhepfo;thFk;. %d;whtJ epfo;tpy; glk; (c) ,y; fhl;bAs;sthWntg;gg; 

gupkhw;wkpy;yhtpupTVw;gLfpwJ. ehd;fhtJ epfo;tpy; glk; (d) ,y; fhl;bAs;sthWgp];lid 
,af;fhky; gUkd; khwhepfo;T kPz;Lk; Vw;gl;Lntg;gk; ntspNaw;wg;gLfpwJ. 
 

vLj;Jf;fhl;L 8.21 
 

 500gePh;> 30Cntg;gepiyapypUe;J 60Cntg;gepiyf;F ntg;gg;gLj;jg;gLfpwJvdpy; ePupd; 
mf Mw;wy; khWghl;ilf; fzf;fpLf. (,q;F ePupd; tpuptpidGwf;fzpf;fTk; NkYk; ePupd; 
jd;ntg;g Vw;Gj;jpw;d; 4184 J kg-1K-1) 
 
jPu;T 
 

 ePupd; ntg;gepiyia30C ,y; ,Ue;J60C f;F cau;j;Jk;NghJVw;gLk; ePupd; 
tpupitGwf;fdpf;fpNwhk;. vdNt ,e;epfo;tpid Xu; gUkd; khwhepfo;thff; fUjyhk;. gUkd; 
khwhepfo;tpy; nra;ag;gLk; Ntiy RopahFk;. NkYk; mspf;fg;gLk; ntg;gkhdJ mf 
Mw;wiymjpfupg;gjw;F kl;LNkgad;gLj;jg;gLk;. 
 

 ΔU = Q = msvΔT 
 
ePupd; epiw= 500 g = 0.5 kg 
 
ntg;gepiykhw;wk; = 30 K 
 
ntg;gk; Q = 0.5 × 4184 × 30 = 62.76 KJ 

 
Row;rp epfo;T (Cyclic Process) 
 
,t;tif ntg;g ,af;ftpay; epfo;tpy;>ntg;g ,af;ftpay; mikg;G xUepiyapypUe;J 
njhlu;r;rpahfkhw;wkile;J ,Wjpapy; jdJnjhlf;fepiyiakPz;Lk; milAk;. Mikg;GjdJ 
njhlf;fepiyiaNa kPz;Lk; miltjhy; 
 
gy;NtWntg;g ,af;ftpay; epfo;Tfspd; RUf;fk;  
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t.vz; epfo;T ntg;gk; ntg;gepiykw;Wk; 
mf Mw;wy; 

mOj;jk; 

1. ntg;gepiykhwhepfo;T tphpT Q > 0 khwpyp FiwfpwJ 

mKf;fk; Q < 0 khwpyp mjpfhpf;fpwJ 

2. mOj;jk; khwhepfo;T tphpT Q > 0 mjpfhpf;fpwJ khwpyp 

mKf;fk; Q < 0 FiwfpwJ khwpyp 

3. gUkd; khwhepfo;T  Q < 0 mjpfhpf;fpwJ mjpfhpf;fpwJ 

 Q < 0  FiwfpwJ FiwfpwJ 

4. ntg;gg;ghpkhw;wkpy;yhepfo;T tphpT Q = 0  FiwfpwJ FiwfpwJ 

mKf;fk; Q = 0  mjpfhpf;fpwJ mjpfhpf;fpwJ 
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mf Mw;wypy; Vw;gl;lkhWghLRopahFk;. Row;rpepfo;tpy; mikg;gpw;Fs; ntg;gk; 
nry;Yk;>mNjNghd;W mikg;gpypUe;Jk; ntg;gk; ntspNaWk;. ntg;g ,af;ftpaypd; Kjy; 
tpjpapypUe;J>mikg;gpw;Fkhw;wg;gl;lnjhFg;gad; ntg;gk; thAthy; nra;ag;gl;lNtiyf;Fr; 
rkkhFk;.  
  Qnet = Qin – Qout = W (Row;rpepfo;tpw;F)  
 
 
ntg;g ,af;ftpay; Kjy; tpjpapd; tuk;Gfs;:  
ntg;gk; kw;Wk; Ntiy ,it xd;wpypUe;J kw;nwhd;whf khw;wkilAk; jd;ikia ntg;g 
,af;ftpaypd; Kjy; tpjp rpwg;ghf tpsf;fpAs;sJ. Mdhy; mit khw;wkilAk; jpirapid 
tpsf;ftpy;iy.  
 
vLj;Jf;fhl;lhf> 
#lhd nghUSld;> Fsph;e;j nghUnshd;iw ntg;gj;njhlh;gpy; itf;Fk; NghJ ntg;gk; 
vg;NghJk; #lhd nghUspypUe;J Fsph;e;j nghUSf;Fg; ghAk;. ,jw;F vjph;j;jpirapy; ntg;gk; 
ghahJ. Mdhy; ntg;g ,af;ftpaypd; Kjy; tpjpg;gb ntg;gk; #lhd nghUspypUe;J Fsph;e;j 
nghUSf;Nfh my;yJ Fsph;e;j nghUspypUe;J #lhd nghUSf;Nfh ga KbAk;. Mdhy; 
,aw;ifahfNt ntg;gk; vg;NghJk; cah; ntg;gepiyapypUe;J Fiwe;j ntg;gepiyf;Fj;jhd; 
ghAk;.  
 
fhh;fspy; cs;s gpNuf;Ffis mKf;Fk; NghJ Vw;gLk; cuha;tpdhy; fhh; epd;W tpLfpwj. 
cuha;Tf;F vjpuhf nra;ag;gLk; Ntiy ntg;gkhf khw;wkilAk;. Mdhy; ,t;ntg;gk; fhhpd; 
,af;f Mw;wyhf kPz;Lk; khw;wkiltjpy;iy. vdNt ntg;g ,af;ftpaypd; Kjy; tpjp 
ngUk;ghd;ikahd ,aw;if epfo;Tfis tpsf;fg;NghJkhdjhf ,y;iy.  
 
kPs; epfo;T (Reversible process):  
 
ntg;g ,af;ftpay; epfo;T xd;W> mJ eilngw;w ghijf;F vjph;j;jpirapy; nray;gl;L> 
mikg;Gk; #oYk; jd;Dila njhlf;f epiyia mila KbAkhdhy; mj;jifa ntg;g 
,af;ftpay; epfo;it kPs; epfo;T vd;W miof;fyhk;.  
 
vLj;Jf;fhl;L: kPnkJ ntg;gepiy khwh tphpT> RUs;tpy;ypy; kpf nkJthf eilngWk; mKf;fk; 
kw;Wk; tphpT.  
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kPs; epfo;TeilngWtjw;fhdepge;jidfs;:  
 
1. ,r;nray;KiwkpfkpfnkJthfeilngwNtz;Lk;.  

 
2. nray;Kiweilngw;WKbAk; tiumikg;Gk;> #oYk; njhlh;e;Jve;jputpay;>ntg;gtpay; kw;Wk; 

Ntjpapay; rkepiyapy; ,Uf;fNtz;Lk;.  
 

3. cuha;Ttpir>ghfpay; tpir>kpd;jilNghd;wMw;wy; ,og;GVw;gLj;Jk; tpirfs; VJk; 
,Uf;ff;$lhJ.  

 
midj;JkPs; epfo;TfSk; kPnkJepfo;Tfs; jhd;. Mdhy; midj;JkPnkJepfo;TfSk; 
kPs; ePfo;Tfshf ,Uf;fNtz;bamtrpakpy;iy. vLj;Jf;fhl;lh>gp];lid 
kpfnkJthfmOj;jk; NghJcUisapd; RtUf;Fk;>gp];lDf;Fk; ,ilNacuha;Ttpir 
,Ue;jhy; rpwpjsTMw;wy; #oYf;F ,of;fg;gLk;. ,t;thw;wiykPz;Lk; ngw ,ayhJ. 
vdNt ,JkPnkJepfo;thf ,Ue;jhYk; kPs; epfo;T ,y;iy.  
 
kPshepfo;T(Irreversible process):  
 
,aw;ifepfo;Tfs; midj;Jk; kPshepfo;TfshFk;. ,j;jifaepfo;TfisPV tiuglj;jpy; 
Fwpg;gpl ,ayhJ. Vnddpy; kPshepfo;tpd; xt;nthUfl;lj;jpYk; 
mOj;jk;>ntg;gepiyNghd;wtw;wpw;FFwpg;gpl;lkjpg;G ,Uf;fhJ.  
 
ntg;g ,af;ftpay; epfo;Txd;wpd; Mw;wy; khwhj;jd;ikf;fhd $w;Nw>ntg;g ,af;ftpaypd; Kjy; 
tpjpahFk;. vLj;Jf;fhl;lhf> #lhd nghUnshd;iwFsph;r;rpahdnghUspd; kPJitf;Fk; 
NghJ>ntg;gMw;wy; #lhd nghUspypUe;JFsph;r;rpahd nghUSf;Fgha;fpwJ. Vd; ntg;gk; 
Fsph;r;rpahdnghUspypUe;j #lhd nghUSf;Fghatpy;iy? Fsph;r;rpahdnghUspypUe;J #lhd 
nghUSf;Fntg;gMw;wy; gha;tijAk; ntg;g ,af;ftpaypd; Kjy; tpjpmDkjpf;fpwJ. 
vLj;Jf;fhl;lhf5 JMw;wy; #lhd nghUspypUe;J #lhd nghUSf;F gha;e;jhYk; njhFgad; 

mikg;gpd; nkhj;jMfMw;wy; khwhJ. Mdhy; 5 Jntg;gk; Fsph;r;rpahdnghUspypUe;J 
ntg;gkhdnghUSf;F vg;NghJk; ghahJ.  
 
,aw;ifahfNt ,J Nghd;w epfo;Tfs; xUjpirapd; kl;LNkeilngWk;. vjph;j;jpirapy; 
eilngWtjpy;iy. ,e;epfo;;Tfs; ve;jj; jpirapy; eilngw;whYk; mikg;gpd; nkhj;jMw;wy; 
khwhky; ,Uf;Fk;. ,Ug;gpDk; vjph;jpirapy; ,e;epfo;T eilngwhJ vd;gij ,q;F ftdpf;f 
Ntz;Lk;. ntg;g ,af;ftpaypd; Kjy; tpjpxU ,aw;ifepfo;T vjph;j;jpirapy; Vd; 
eilngWtjpy;iy vd;gjw;fhd tpsf;fj;ijf; nfhLf;ftpy;i 
vd;gjw;fhd tpsf;fj;ijf; nfhLf;ftpy;iy.  
 
gjpndl;lhk; E}w;whz;bd; mwptpay; Nkijfs; vjph;j;jpirapy; xUepfo;T eilngwhjjw;fhd 
tpsf;fj;ijf; nfhLf;fKide;jhh;fs;. mjd; gadhf ,aw;ifapd; xUGjpatpjpapidf; 
fz;lwpe;jhh;fs;. mJjhd; ntg;g ,af;ftpaypd; ,uz;lhk; tpjp. ,e;j ,uz;lhk; 
tpjpapd;gbntg;gk; vg;NghJk; #lhd nghUspypUe;JFsph;r;rpahdnghUSf;Fj; jhdhfNtghAk; 
,jidntg;g ,af;ftpaypd; ,uz;lhk; tpjpapd; fpshrpa]; $w;Wvd;Wmiog;ghh;fs;.  
 
vLj;Jf;fhl;L:  
kPsh nray;Kiwf;fhd rpy vLj;Jf;fhl;Lfisf; $Wf.  
,aw;ifahf eilngWk; midj;J epfo;TfSk; kPsh epfo;Tfs; MFk; rpy Mh;t%l;Lk; 
vLj;Jf;fhl;Lfis ,q;F fhz;Nghk;.  
 
1. thA milj;J itf;fg;gl;l FLitia jpwe;jTld;> FLitapy; ,Ue;j thA %yf;$Wfs; 

nkJthf miw KOtJk; guTfpd;wd. mit kPz;Lk; FLitf;F tUtjpy;iy.  
 

2. Ngdh ikj;Jsp nrhl;L xd;iwj; jz;zPhpy; tpLk;NghJ> ikj;Jsp jz;zPhpy; nkJthf 
guTk;. ,e;j gutpa ikj;Jsp kPz;Lk; xd;W NruhJ.  
 

3. rw;Nw caukhd ,lj;jpypUe;J tpOk; nghUs; jiuia mile;j cld;> nghUspd; nkhj;j 
,af;f Mw;wy; jiuapd; %yf;$Wfspd; ,af;f Mw;wyhf khw;wkilfpwJ. mjpy; xU 
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rpWgFjp xyp Mw;wyhf ,of;fg;gLfpwJ. jiuapd; Mw;wiy kPz;Lk; xd;wpizj;J nghUs; 
jhdhfNt NkNy nry;y ,ayhJ.  
 

ntg;g ,af;ftpaypd; Kjy; tpjpapd;gb NkNy $wg;gl;l midj;J epfo;r;rpfSk; vjph;j;jpirapy; 
elf;fTk; rhj;jpaKz;L. Mdhy; ntg;g ,af;ftpaypd; ,uz;lhk; tpjp ,e;epfo;r;rpfis 
vjph;j;jpirapy; elf;f mDkjpf;fhJ. ,aw;ifapd; Kf;fpa tpjpfspy; ntg;g ,af;ftpaypd; 
,uz;lhk; tpjpAk; xd;whFk;. ,t;tpjp ,aw;if epfo;Tfs; eilngWk; jpiria jPh;khdpf;fpwJ.  
 
ntg;g ,ae;jpuk; (Heat Engine) 
,e;j etPd njhopy;El;g cyfpy;> Nghf;Ftuj;jpy; jhdpaq;fp ,ae;jpuq;fspd; gq;F Kf;fpaj;Jtk; 
tha;e;jjhFk;. Nkhl;lhh; irf;fps;fs; kw;Wk; fhh;fspy; ,ae;jpuq;fs; cs;sd. mit ngl;Nuhy; 
my;yJ Briy cs;sPlhfg; ngw;Wf; nfhz;L rf;fuq;fis Row;Wk; Ntiyiar; nra;fpd;wd. 
ngUk;ghd;ikahd ,ae;jpuq;fspd; gaDWjpwd; 40% Nky; ,y;iy. ,ae;jpuq;fspd; gaDW 
jpwDf;fhd mbg;gil fl;Lg;ghLfis ntg;g ,af;ftpaypd; ,uz;lhk; tpjpjhd; jPh;khdpf;fpwJ. 
vdNt ,uz;lhk; tpjpapidg; Ghpe;J nfhs;s> ntg;g ,ae;jpuq;fisg; Ghpe;J nfhs;tJ 
mtrpakhFk;.  
 
Njf;fp (Reservoir): 
kpf mjpfkhd ntg;g Vw;Gj;jpwd; nfhz;l ntg;g ,af;ftpay; mikg;G vd;W ,jid 
tiuaWf;fyhk;. Njf;fpapypUe;J ntg;gj;ij vLj;jhYk; my;yJ Njf;fpf;F ntg;gj;ij 
mspj;jhYk; Njf;fpapd; ntg;gepiy khwhJ.   
 
vLj;Jf;fhl;L:  
xU lk;sh; #lhd ePiu> Vhp ePhpy; Cw;wpdhy; Vhpapd; ntg;gepiy cauhJ. ,q;F ,e;j Vhpapid 
Njf;fpahff; fUjyhk;.  
 
xU Ftisapy; cs;s #lhd NjePh; jpwe;j ntspapy; cs;sNghJ mJ #oYld; ntg;gr; 
rkepiyia milfpwJ. Mdhy; #oypd; ntg;gepiyapy; Fwpg;gplj;jf;f ve;j khw;wKk; 
Vw;gltpy;iy. vdNt #oiy ,q;F Njf;fpahff; fUjyhk;.  
ntg;g ,ae;jpuj;ij gpd;tUkhW tiuaiw nra;ayhk;.  
 
ntg;gj;ij cs;sPlhfg; ngw;W> Row;rp epfo;it Nkw;nfhs;tjd; %yk; mt;ntg;gj;ij 
Ntiyahf khw;Wk; xU fUtpNa ntg;g ,ae;jpuk; MFk; xU ntg;g ,ae;jpuj;jpw;F %d;W 
gFjpfs; cs;sd mit  
 
 1. ntg;g %yk;  
 2. nray;gLnghUs;  
 3. ntg;g Vw;gp  
 
xU ntg;g ,ae;jpuj;jpd; jpl;l tiuglk;  
1. ntg;g %yk; ,J ,ae;jpuj;jpw;F ntg;gj;ij mspf;Fk;. ,jid vg;NghJ cah; 

ntg;gepiyapNyNa TH itj;jpUf;f Ntz;Lk;.  
 

2. nray;gL nghUs; - ,J thA my;yJ jz;zPh; Nghd;w xU nghUshFk;. ,J mspf;fg;gLk; 
ntg;gj;ij Ntiyahf khw;Wk;.  
 
ntg;g ,ae;jpuj;jpw;fhd Xh; vspa cjhuzk; ePuhtp ,ae;jpukhFk;. goq;fhyj;jpy; ,uapy; 
tz;bfis ,af;f ,e;ePuhtp ,ae;jpuk; gad;gl;lJ. ,jpy; nray;gL nghUshf jz;zPh; 
gad;gl;lJ. ,J vhpAk; epyf;fhpapypUe;J ntg;gj;ij ngw;W ePiu ePuhtpahf khw;Wk;. ,e;j 
ePuhtp ,uapy; tz;bapd; rf;fuj;ijr; row;wp ,uapy; tz;bia ,af;Fk;.  

 
ntg;g Vw;gp ntg;g ,ae;jpuk; Ntiy nra;jgpd; rpwpjsT ntg;gj;ij (QL) ntg;g Vw;gpf;F 

nfhLf;Fk;. ,jid vg;NghJk; jho; ntg;gepiyapNyNa (TL) itj;jpUf;f Ntz;Lk;.  
 
vLj;Jf;fhl;lhf> jhdpaq;fp ,ae;jpuq;fspy; ntg;g Vw;gpahf nray;gLtJ 
miwntg;gepiyapYs;s Rw;Wg;Gwr; #oyhFk;. jhdpaq;fp ,ae;jpuk; iryd;]rh; (GifNghf;fp) 
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topahf ntg;gj;ij Rw;WGwj;jpw;F ntspNaw;Wk; ntg;g Rw;WGwj;jpw;F ntspNaw;Wk;. ntg;g 
,ae;jpuk; Row;rp epfo;tpy; (Cylic process) nray;gLfpwJ.  
 
miwntg;gepiyapYs;s Rw;WGwr; #oyhFk;. jhdpaq;fp ,ae;jpuk; iryd;]rh; (GifNghf;fp) 
topahf ntg;gj;ij Rw;WGwj;jpw;F ntspNaw;Wk;. ntg;g ,ae;jpuk; Row;rp epfo;tpy; (Cylic 
process) nray;gLfpwJ. Row;rp epfo;T KbAw;w gpd;dh; ntg;g ,ae;jpuk; njhlf;f epiyf;F 
tUk;. ntg;gj;ij ntspNaw;wpa gpd;G ntg;g ,ae;jpuk; xU Rw;W Kbe;J mjd; njhlf;f 
epiyf;F tUtjhy; ntg;g ,ae;jpuj;jpd; mf Mw;wy; khw;wk; RopahFk;. (∆U = o)  
xU Row;rp epfo;tpy; nra;ag;gl;l Ntiyf;Fk; (ntspaPL) Vw;Wf;nfhs;sg;gl;l ntg;gj;jpw;Fk; 
(cs;sPL) cs;s tpfpjk; ntg;g ,ae;jpuj;jpd; gaDWjpwd; vd tiuaiw nra;ag;gLfpwJ.  
 
nray;gL nghUnshd;W ntg;g %yj;jpypUe;J QHmyF ntg;gj;ijg; ngw;W W myF Ntiy 

nra;jgpd;> mJ ntg;g Vw;gpf;F mspj;j ntg;gk; QLmyF vd;f.  
 
cs;sPL ntg;gk; = nra;ag;gl;l Ntiy + ntspNaw;wg;gl;l ntg;gk;  
   QH = W + QL 
   W = QH - QL 
vdNt ntg;g ,ae;jpuj;jpd; gaDW jpwd;  

  H L

H H

W Q Q

Q Q
 −
= = =
ntspaPL

cs;sLP
 

  1 L

H

Q

Q
 = −   

,q;F QH, QL kw;Wk; W ,it midj;Jk; Neh;Fwpahf cs;sij ,q;F ftdpf;fTk;. ,e;j 
FwpaPl;L Kiwiajhd; ehk; ,q;F gpd;gw;w Ntz;Lk;.  
 
,q;F QL<OHvd;gjhy; gaDWjpwd; vg;NghJk; 1 Itplf; FiwthfNt ,Uf;Fk;. ,jpypUe;J 
Vw;f;fg;gl;l ntg;gk; KOikahf Ntiyahf khw;wkilatpy;iy vd;gij GHpe;J nfhs;syhk;. 
ntg;gk; KOikahf Ntiyahf khWtjw;F rpy mbg;gilf; fl;Lg;ghLfis ntg;g 
,af;ftpaypd; ,uz;lhk;tpjp mspf;fpwJ. ntg;g ,af;ftpay; ,uz;lhk; tpjpapd; ntg;g 
,ae;jpuf;$w;W my;yJ nfy;tpd; /gpshq;f; $w;iw gpd;tUkhW tiuaiw nra;yhk;.  
 
nfy;tpd; /gpshq;f; $w;W  
xU Row;rp ntg;g epfo;tpy; (Cyclic Process) Vw;fg;gl;l ntg;gk; KOtijAk; Ntiyahf khw;Wk; 
ve;j xU ntg;g ,ae;jpuj;ijAk; ehk; tbtikf;f ,ayhJ.  
 
,f;$w;wpypUe;J 100% gaDWjpwd; nfhz;l ve;j xU ntg;g ,ae;jpuKk; ,g;gpugQ;rj;jpy; 
rhj;jpak; ,y;iy vd;gij ehk; mwpe;J nfhs;syhk;.  
  
ntg;g ,af;ftpaypd; Kjy; tpjpapd;gb> ntg;gepiy khwh epfo;tpy;. nfhLf;fg;gl;l 
ntg;gk; KOtJk; Ntiyahf khw;wkilfpwJ. (Q = W) vdpy; ntg;g ,af;ftpaypd; 
,uz;lhk; tpjpapd; $w;Wf;F Kuzhf cs;sjh? ,y;iy. Vnddpy; ntg;gepiy khwh 
tphpT vd;gJ xU Row;rp epfo;T ,y;iy (Non – Cyclic prosess) ,e;epfo;Tfspd; 
kl;LNk ntg;gk; KOikahf Ntiyahf khw;wkilfpwJ. Mdhy; ntg;g 
,af;ftpaypd; ,uz;lhk; tpjpapd; gb Row;rp epfo;tpy; (Cyclic Process) eilngWk; 
epfo;Tfspy; nfhLf;fg;gl;l ntg;gj;jpy;  xU Fwpg;gpl;l msT kl;LNk Ntiyahf 
khw;wkilfpwJ ( 100%)  "vdNt midj;J ntg;g ,ae;jpuq;fSk; Row;rp epfo;tpy; 

,aq;Ftjhy; nfhLf;fg;gl;l ntg;gj;ij KOikahf Ntiyahf khw;Wtjpy;iy.  
 
vLj;Jf;fhl;L:  
xU ntg;g ,ae;jpuk; mjd; Row;rp epfo;tpd; NghJ 500 J ntg;gj;ij ntg;g%yj;jpypUe;J 
ngw;Wf;nfhz;L xU Fwpg;gpl;l Ntiyia nra;j gpd;dh; 300 J ntg;gj;ij #oYf;F (ntg;g 
Vw;gpf;F) nfhLf;fpwJ. ,e;epge;jidfspd;gb me;j ntg;g ,ae;jpuj;jpd; gaDW jpwidf; 
fhz;f.  
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jPh;T:  
ntg;g ,ae;jpuj;jpd; gaDWjpwd;  
 
 

      
ntg;g ,ae;jpuj;jpd; gaDWjpwd; 40% ,jpypUe;J ntg;g ,ae;jpuk; nfhLf;fg;gl;l ntg;gj;jpy; 

40% kl;LNk Ntiyahf khw;wpAs;sJ vd;gij mwpayhk;.  
 
fhh;Ndh ,yl;rpa ntg;g ,ae;jpuk; (Carnot's Ideal heat engine):  
xUntg;g ,ae;jpuj;jpd; gaDWjpwd; 100% ,y;iyvdKe;jpagphptpy; ehk; gapd;Nwhk;. mt;thW 

,Uf;Fk; gl;rj;jpy; xUntg;g ,ae;jpuj;jpd; mjpfgl;rgaDWjpwd; vd;d? 1824 Mk; 
Mz;Lfhh;Ndhvd;wgpnuQ;Rnghwpahsh;>ntg;gKyk; kw;Wk; 
ntg;gVw;gpf;fSf;fpilNaRw;Wnray;Kiwapy; nray;gLk;. kPs; epfo;Tntg;g ,ae;jpuk; 
(Reversible heat engine) mjpfgl;r gaDWjpwidg; ngw;ws;sJ vd ep&gpj;jhh;. ,e;j ,ae;jpuNk 
fhh;Ndh ,ae;jpuk; vd;W miof;fg;gLfpwJ.  
 
,uz;L ntg;gepiyfSf;fpilNa Row;rp epfo;thf> nray;gLk; kPs;epfo;T ,ae;jpuk; fhh;Ndh 
,ae;jpukhFk;.  
 
fhh;Ndh ,ae;jpuk; ehd;F Kf;fpag;ghfq;fisg; ngw;Ws;sJ. mit gpd;tUkhW. 
 
1. ntg;g %yk;: khwh cah;ntg;gepiyapy; cs;s ntg;g %ykhFk;. ,jpypUe;J 

ntg;gepiykhwhky; vt;tsT ntg;gj;ijAk; ngw KbAk;.  
 

2. ntg;g Vw;gp: khwhj Fiwe;j ntg;gepiyapy; cs;s xU nghUshFk;. ,J vt;tsT 
ntg;gj;ijAk; Vw;Wf;nfhs;Sk;.  
 

3. ntg;gf;fhg;G Nkil: KOikahd ntg;gf; fhg;G nghUspdhy; ,k;Nkil nra;ag;gl;bUf;Fk;. 
,k;Nkil topNa ntg;gk; flj;jg;glhJ.  
 

4. nray;gLk; nghUs;: KOikahd ntg;gk; flj;jhj Rth;fisAk; KOikahd ntg;gk; 
flj;Jk; mbg;ghfj;ijAk; nfhz;Ls;s cUisapy; milj;Jitf;fg;gl;Ls;s ey;ypay;G 
thAthFk;. ntg;gf; flj;jh kw;Wk; cuha;tw;w gp];ld; xd;W cUisAld; 
nghUj;jg;gl;Ls;sJ.  
 

. 
vd;l;Nuhgp(Entropy)kw;Wk; ntg;g ,af;ftpaypd; ,uz;lhk; tpjp:  
 

rkd;ghLypUe;J H L

H L

Q Q

T T
= vd;Wmwpe;Njhk;. 

Q

T
vd;w ,e;jmsTvd;l;Nuhgpvd;Wmiof;fg;gLfpwj. 

ntg;g ,af;ftpay; mikg;gpd; kpfKf;fpag;gz;Gfspy; xd;Wvd;l;NuhgpMFk;. 

,JxUepiykhwpMFk;. H

H

Q

T
vd;gJntg;g %yj;jpypUe;Jfhh;Ndh ,ae;jpuk; 

ngw;Wf;nfhz;lvd;l;Nuhgp>vd;gJfhh;Ndh ,ae;jpuk; ntg;gVw;gpf;FntspNaw;wpavd;l;NuhgpMFk;. 
xUkPs; epfo;T ,ae;jpuj;jpw;F (fhh;Ndh ,ae;jpuk;) ,t;tpuz;Lvd;l;NuhgpfSk; rkkhFk;. 
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vdNtxU KO Rw;Wf;Ffhh;Ndh ,ae;jpuj;jpd; vd;l;Nuhgpkhw;wk; RopahFk;. 
,Jrkd;ghLep&gpf;fg;gl;Ls;sJ. Bry; kw;Wk; ngl;Nuhy; ,ae;jpuq;fs; Nghd;weilKiw 
,ae;jpuq;fs; kPs; epfo;T ,ae;jpuq;fs; my;y. mitvd;wrkd;ghl;ilepiwTnra;fpd;wd. ,jd; 
mbg;gilapy; ntg;g ,af;ftpaypd; ,uz;lhk; tpjpiaNtWtifapy; $wyhk;.  
 
",aw;ifapy; eilngWk; midj;Jnray;KiwfspYk; (kPshepfo;Tfs;)>vd;l;Nuhgpvg;NghJk; 
mjpfhpf;Fk;. kPs; epfo;Tfspy; kl;LNkvd;l;Nuhgpapd; kjpg;GkhwhJ. ,aw;ifepfo;Tfs; eilngWk; 
jpiriavd;l;Nuhgpjhd; jPh;khdpf;fpwJ.  
 
ehk; kPz;Lk; vw;nfdNtNfl;ltpdhtpw;FtUNthk;.  
 
Vd; ntg;gk; vg;NghJk; cah; ntg;gepiyapypUe;JFiwe;jntg;gepiyf;Fg; gha;fpwJ? Vd; 
vjph;j;jpirapy; gha;tjpy;iy? Vnddpy; ntg;gk; #lhd 
nghUspypUe;J>Fsph;e;jnghUSf;FghAk;NghJvd;l;NuhgpcaUk;. ntg;gk; Fsph;e;jnghUspypUe;J 
#lhd nghUSf;FghAk; NghJvdl;NuhgpFiwAk;. mt;thWvd;l;NuhgpFiwtJntg;g 
,af;ftpaypd; ,uz;lhk; tpjpf;FvjpuhdJ.  
 
vd;l;NuhgpiaxUmikg;gpy; ,Uf;Fk; "xOq;fw;wj; jd;ikapd; mstPL" vd;Wk; miof;fyhk;. 
midj;J ,aw;ifepfo;Tfs; eilngWk; nghOJk; xOq;fw;wj;jd;ikvg;NghJk; 
cah;e;Jnfhz;Nlnry;Yk;.  
 
thA milj;J itf;fg;gl;Ls;sfz;zhbf; FLitxd;iwf; fUJf. FLitapd; cs;NsthA 
,Uf;Fk; tiumjd; xOq;fw;wj;jd;ikFiwT. mt;thWmiwKOtJk; gutpagpd;Gmjd; 
xOq;fw;wj;jd;ikmjpfhpf;Fk;. NtWtifapy; $WNthkhapd; thAfz;zhbFLitapy; ,Uf;Fk; 
tiumjd; vd;l;NuhgpFiwT> mNjthAmiwKOtJk; gutpagpd;dh; mjd; vd;l;Nuhgpmjpfk;. thA 
%yf;$Wfs; FLitf;F kPz;Lk; te;jhy; vd;l;NuhgpFiwAk;. ntg;g ,af;ftpaypd; ,uz;lhk; 
tpjpapd;gb ,e;jepfo;T rhj;jpaky;y. ,Nj tpsf;fk; jz;zPhpy; guTk; ikf;Fk; nghUe;Jk;. 
Ngdhikjz;zPhpy; gutpaTld; mjd; vd;l;Nuhgpmjpfhpf;Fk;. gutpaNgdhik %yf;$Wfs; 
kPz;Lk; xd;wpize;J ikj;JspiacUthf;fhJ. midj;JkPshepfo;TfspYk; vd;l;NuhgpcaUk; 
tz;zk; ,aw;ifepfo;Tfs; eilngWfpd;wd.  
 
Fsph;rhjdg; ngl;b(Refrigerator):  
 
vjph;jpirapy; nray;gLk; xU fhh;Ndh ,ae;jpuNkFsph;rhjdg; ngl;bahFk;. 
nray;gLnghUs; TLvd;w Fiwe;j ntg;gepiyapYs;sFsph; nghUspypUe;J (ntg;gVw;gp) 

QLmsTntg;gj;ijngw;Wf; nfhs;fpwJ. mKf;fpapdhy; (Compressor) nghUspd; 

kPJWvd;wFwpg;gpl;lmsTNtiynra;ag;gl;L>QHmsTntg;gj;ijntg;g %yj;jpw;Fnray;gLnghUs; 

ntspNaw;WfpwJ. mjhtJTHntg;gepiyapYs;s #oYf;F ntspNaw;WfpwJ.  
,ijFsph;rhjdg;ngl;bf;Fgf;fj;jpy; epw;Fk;NghJntJntg;ghdfhw;iwczuyhk;. ntg;g 
,af;ftpaypd; Kjy; tpjpapypUe;J 
  QL + W = QH 
KbthfFsph;rhjdg;ngl;bNkYk; Fsph;r;rpmilfpwJ. #oy; (rikayiw) my;yJ (tspkz;lyk;) 
ntg;gkilfpwJ.  
 
nray;jpwd; Fzfk; (Coefficient of Performance) (COP)  
Fsph;rhjdg; ngl;bapd; nray;jpwidmstpLtJnray;jpwd; FzfkhFk; (COP). 
Fsph;nghUspypUe;Jngwg;gl;lntg;gj;jpw;F (ntg;gVw;gp) mKf;fpapdhy; nra;ag;gl;lGwNtiyf;Fk; 
(W)cs;sjfTnray;jpwd; Fzfk; vd;WtiuaWf;fg;gLfpwJ.  

  L
Q
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W

= =  

rkd;ghL ,Ue;J 
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,r;rkd;ghl;bidgpujpapLk;NghJgpd;tUk; rkd;ghl;bidg; ngwyhk;.  
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Fsph;rhjdg; ngl;bapd; nray;jpwd; Fzfj;jpypUe;Jgpd;tUtdtw;iwehk; mDkhdpf;fyhk;.  
 
1. COP mjpfkhf ,Ue;jhy; Fsph;rhjdg; ngl;brpwg;ghf ,aq;Fk;. xUey;yFsph;rhjg;ngl;bapd; 

(COP)fpl;lj;jl;l 5 Kjy; 6 tiu ,Uf;Fk;.  
 

2. Fsph;rhjdg; ngl;bapd; Fsp&l;Lk; gFjpapd; (Cooling camber) ntg;gepiyf;Fk;> #oypd; 
(miwapd;) ntg;gepiyf;Fk; cs;sNtWghLFiwahf ,Ue;jhy;>Fsph;rhjdg;ngl;bapd; 
COPmjpfkhf ,Uf;Fk;.  
 

3. Fsph;rhjdg; ngl;bapy; GwNtiy nra;ag;gl;L>Fsph;r;rpahdnghUspypUe;Jntg;gk; vLf;fg;gl;L 
ntg;gkhdnghUSf;Ff; nfhLf;fg;gLfpwJ. GwNtiy ,y;yhky; ntg;gMw;wy; 
Fsph;r;rpahdnghUspypUe;Jntg;gkhdnghUSf;Fg; ghahJ. ,Jntg;g ,af;ftpaypd; 
,uz;lhk; tpjpf;FvjpuhdJmy;y. Vnddpy; ntg;gk; Rw;Wg;Gwj;jpYs;sfhw;Wf;Ff; 
nfhLf;fg;gLfpwJ. NkYk; nkhj;jvd;l;Nuhgp (Fsph;rhjdg;ngl;b+ #oy;) vg;NghJk; caUk;.  
 

Fsph;rhjdg;ngl;bxd;wpd; COP ahdJ 3 MFk;. 200 
Jntg;gj;ijFsph;rhjdg;ngl;bapypUe;JntspNaw;wNtz;Lnkdpy; 
vt;tsTNtiynra;ag;glNtz;Lk;?  
jPh;T:  

  COP = L
Q

W
 =  

  
200

66.67
3

L
Q

W J
COP

= = =  

 
Nfhilf;fhyj;jpy; ehk; kz;ghidj; jz;zPiuFbf;fg;gad; gLj;JfpNwhk;. 
kz;ghidahdJmjDs;NsCw;wg;gl;ljz;zPhpd; ntg;gepiyiaFiwf;fpwJ. 
kz;ghidiaFsph;rhjdg;ngl;bahff; (Refrigerator) fUjyhkh? fUjKbahJ. 

Vndd;why; ntg;gve;jpuj;jpw;Nfhmy;yJFsph;rhjdg;ngl;bf;NfhRow;rpepfo;T(Cyclic 
process) kpfKf;fpaNjitMFk;. kz;ghidapy; elf;Fk; Fsph;tpf;Fk; 
epfo;thdJxURow;rpepfo;ty;y. gz;ghidRtw;wpy; cs;sEz;zpaJisfspypUe;JePh; 
%yf;$Wfs; ntspNaWtjhy; cs;spUf;Fk; ePuhdJFsph;tpf;fg;gLfpwJ. ePh; 
%yf;$Wfs; JistopahfRw;Wg;Gw#oYf;FntspNawpagpd; jpUk;gTk; gz;ghidf;Fs; 
tUtjpy;iy. kz;ghidapy; ntg;gkhdJFsph;e;jePhpypUe;J. 
ntspg;Gwtspkz;lyj;Jf;Fflj;jg;gl;lhYk;. ,Jntg;g ,af;ftpaypd; ,uz;lhk; 
tpjpf;FKuzhf ,y;iy. VNddpy; kz;ghidf;Fs; ,Uf;Fk; (jz;zPH; + 
ntspg;Gwtspkz;lyk;) Nrh;e;jxUntg;g ,af;ftpay; mikg;ghffUjpdhy; ,jd; 
vd;l;Nuhgpvg;NghJk; mjpfhpf;fpwJ.  

 

gRik ,y;ytpisT (Green house effect)  
Gtpapy; kdpjd; caph; tho;tjw;FGtpiar; #o;e;Js;s tspkz;lyj;jpd; 
gq;Fmsg;gwpaJtspkz;lyj;jpd; Nkw;gFjpapd; ntg;gepiy-19°C mjd; mbg;gFjpapd; 
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ntg;gepiy+14°C. tspkz;lyj;jpd; 

Nkw;gug;gpypUe;Jmbg;gug;Gf;FtUk;NghJntg;gepiy33°C msTf;FcaUfpd;wJ. ,jw;Ff; 
fhuzk; tspkz;lyj;jpYs;srpythAf;fshFk;. ,t;thAf;fSf;FgRik ,y;ythAf;fs; 
vd;Wngah;> ,t;tpistpw;FgRik ,y;ytpisTvd;Wngah;.  
 
 
gRik ,y;ythAf;fspy; Kjd;ikahditCO2, ePH; %yf;$W>Ne, He, NO2, CH4, Xe, 
Kr, XNrhd; kw;Wk; NH3Nghd;witahFk;. CO2, kw;Wk; ePh;k %yf;$wpidj; 
jtph;j;Jkw;w %yf;$Wfs; nrhw;gmstpNyNatspkz;lyj;jpy; cs;sd. #hpadpy; 
,Ue;JtUk; epwkhiyapy; #hpaf;fjph;tPr;R fz;ZUgFjpapy; (Visible region) 
,Uf;fpwJ. ,f;fjph;tPr;RfisGtpcl;fth;e;JkPz;Lk; mfr;rptg;Gfjph;fshfntspapLfpwJ.  
 
CO2kw;Wk; ePh;k %yf;$Wfs; mfr;rptg;Gf; fjph;fised;Fcl;ftUk;. Vnddpy; 
mitiel;u[d; kw;Wk; Mf;]p[Dld; xg;gpLk; NghJmjpfmjph;TWRje;jpu 
,af;ff;$Wfisg; ngw;Ws;sdmitmfr;rptg;Gf; fjph;fiscl;fth;tjhy; jhd; 
tspkz;lyk; ntJntJg;ghfcs;sJ.  
1900 ,y; ,Ue;Jkdpjdpd; nray;ghLfshy; tspkz;lyj;jpYs;sCO2tpd; 

msT20%Kjy; 40%tiumjpfhpj;Js;sJ. CO2cUthtjw;fhdKjd;ikahd %yk; 
GijgbkvhpnghUs;fisvhpg;gjhFk;. cyfk; KOtJk; jhdpaq;fp ,ae;jpuq;fspd; 
gad;ghLmjpfhpj;jpUg;gNj ,jw;Ff; fhuzkhFk;. tspkz;lyj;jpy; ,e;jCO2tpd; 

msTmjpfhpj;jpUg;gjhy:>Gtpapd; ruhrhpntg;gk; 1°Ccah;e;Js;sJ. 

,jw;Fcyfntg;gkakhjy; (Global warming)vd;Wngah;. Mh;l;bf; kw;Wk; mz;lhh;bf; 
gFjpfspy; cs;sgdpg;ghiwfs; cUFtjw;F ,e;jcyfntg;gkakhjNyfhuzkhFk;. 
NkYk; CO2tpd; msTflypYk; mjpfhpj;Js;sJ. ,Jfly;tho; caphpdq;fSf;FkpfTk; 
Mgj;jhdjhFk;.  
 
CO2cld; Nrh;j;Jkw;nwhUkpfKf;fpakhdgRik ,y;ythAFNshNuhGNshNuhfhh;gdhFk; 

(CFC) ,J Fsph;rhjg;ngl;bfspy; Fsph;tpg;ghdhfcyfk; KOtJk; 

gad;gLj;jg;gLfpwJ. kdpjd; cUthf;Fk; gRik ,y;ythAf;fs; 55rjtPjk; CO2, 
24rjtPjk; CFCthAf;fs;>6rjtPjk; iel;u[d; Mf;i]L kw;Wk; 15 rjtPjk; kPj;Njd; 
MFk;. CFC thAf;fs; XNrhd; glyj;jpy; mjpfghjpg;GfisVw;gLj;Jfpd;wd.  
 
CO2, kw;Wk; CFC thAf;fspd; msitf; fl;Lg;gLj;Jtjw;fhdKaw;rpfspy; 
cyfpYs;sgy;NtWehLfs; <Lgl;Ls;d. 
GijgbkvhpnghUs;fSf;Fkhw;whfGijgbkw;wvhpnghUs;fisjhdpaq;fpve;jpuq;fspy; 
gad;gLj;Jtjw;fhdMuha;r;rpfs; njhlh;e;Jeilngw;WtUfpd;wd. 
tsh;r;rpaile;jehLfshd USA kw;Wk; INuhg;gpaA+dpad; ehLfs; ngUksTCO2I 
ntspapLfpd;wd.  
 
2020 f;Fs; CO2, ckpo;it ngUksT Fiwg;gjw;fhf cyf ehLfSf;fpilNa 
gy;NtW xg;ge;jq;fs; Nghlg;gl;Ls;sd. ,Ug;gpDk; cyf ntg;gkakhjy; xU jPq;F 
tpistpf;Fk; epfo;T vd ngUk;ghyhd ehLfs; czutpy;iy.  
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Light 
 

7 tJmwptpay; -III 
myF – 1 xspapay; 

      jhtuq;fSf;F Kf;fpa Mw;wy; %ykhfj; jpfo;tJ #hpa 
xsp MFk;. vdNt> jhtuq;fs; ngUk;ghYk; #hpa xspiar; 
rhh;e;Js;sd. kdpjh;fSk; tpyq;FfSk; jhk; cz;Zk; 
cztpypUe;J fhh;Nghi`l;Nul;> Gujk; kw;Wk; nfhOg;G Mfpa 
Cl;lr;rj;Jfisg; ngw;Wf; nfhs;fpd;wd. jhtuq;fs; #hpa xsp> 
fhw;wpy; cs;s fhh;gd; - il Mf;irL kw;Wk; Gtpapy; cs;s ePh; 
Mfpatw;iwg; gad;gLj;jp xspr;Nrh;f;if vd;Dk; epfo;T %yk; 
czitj; jahhpj;Jf; nfhs;fpd;wd. jhtuq;fspd; xspr;Nrh;f;if 
epfo;tpw;F #hpa xsp kpfTk; mtrpak; MFk;. 

 
 
Xsp %yq;fs; 
  
 Xspia ckpOk; nghUs;fs;> xsp %yq;fs; vdg;gLk;. xspiag; gy;NtW 
%yq;fs; jUfpd;wd. xspapd; %yq;fis ,Utiffshfg; gphpf;fyhk;.  

1. ,aw;if xsp%yk; 
2. nraw;if xsp%yk; 

 
,aw;if xsp%yk; 
 
 ,aw;ifahfNt xspia ckpOk; nghUl;fs; ,aw;if xsp%yq;fs; 
vdg;gLfpd;wd. #hpad; xU Kjd;ikahd ,aw;if xsp%yk; MFk;. thdpy; 
kpd;Dk; el;rj;jpuq;fSk;> #hpaidg; Nghd;Nw xspia cUthf;Ffpd;wd vdpDk; 
el;rj;jpuq;fs; #hpadplkpUe;J ntF njhiytpy; cs;sjhy;> mit jUk; xspapd; 
msT Fiwthf cs;sJ. ,utpy; re;jpud; xspiaj; jUfpwJ. rpy caphpdq;fSk; 
xspia ckpOk; jd;ikia ngw;wpUf;fpd;wd. ,g;gz;G caphpdq;fspd; “caphp 
xsph;jy;” vd;W miof;fg;gLfpwJ. ,jw;Ff; fhuzk; mt;tif caphpdq;fspy; 
Vw;gLk; Ntjp khw;wq;fNs MFk;. kpd; kpdpg; G+r;rp> n[y;yp kPd;> rpy Mo;fly; 
jhtuq;fs; kw;Wk; rpy Ez;Zaph;fs; ,aw;ifahfNt xspia ckpo;fpd;wd. 
 
nraw;if xsp%yk; 
 
 ,aw;if xsp%yq;fs; Nghd;W my;yhky;> xspiar; nraw;ifahf ckpOk; 
nghUs;fs; nraw;if xsp %yq;fs; vdg;gLk;. vhpAk; nkOFth;j;jp Rlh; vhp 
tpsf;F> epahd; tpsf;F> Nrhbak; Mtp tpsf;F Nghd;wit nraw;if xsp 
%yq;fSf;F cjhuzq;fs; MFk;. nraw;ifahf xspia ckpOk; xsp 
%yq;fis %d;W tpjkhf tifg;gLj;jyhk; mit gpd;tUkhW: 
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1. ntg;g xsp %yq;fs;: rpy nghUs;fis mjpf ntg;gepiyapy; 
ntg;gg;gLj;Jk; NghJ mit xspia ckpoj; njhlq;Ffpd;wd. mjpf #lhd 
,Uk;Gf; fk;gp rptg;G epw xspia ckpo;fpwJ.  
vLj;Jf;fhl;L: vhpAk; nkOFth;j;jp ntz;Rlh; vhp tpsf;F Nghd;wit. 

 
2. thAtpwf;f xsp %yq;fs;: kpd;rhuj;ijf; Fiwe;j mOj;jk; nfhz;l rpy 

thAf;fspd; topNa nrYj;Jk;nghJ> mt;thAf;fspd; topNa kpd;dpwf;fk; 
Vw;gl;L xspia cUthf;FfpwJ. 
vLj;Jf;fhl;L: epahd; tpsf;F> Nrhbak; Mtp tpsf;F Nghd;wit. 

  

   ehk; tPl;by; gad;gLj;Jk; Foy; tpsf;F (tube light) xU 
tifahd thAtpwf;f xsp %yk; MFk;. ,J xsph;jypd; %yk; 
ekf;Ff; fz;ZU xspiaj; jUfpwJ. Fohapd; topNa nry;Yk; 
kpd;Ndhl;lk;> ghjur Mtpiaj; J}z;b Fiwe;j miyePsk; nfhz;l 
Gw Cjhf; fjph;fis cUthf;FfpwJ. ,f;fjph;fs; Fohapd; 
cl;gFjpapy; G+rg;gl;l gh];gu]pd; Nky; tpOe;J Foy; tpsf;if 
xspur; nra;fpd;wd. 

 
 

 
Xspapd; gz;Gfs; 
 ,g;gFjpapy;> xspapd; gz;Gfis Ma;T nra;Nthk;. Xspapd; rpy mbg;gilg; 
gz;Gfs; fPNo nfhLf;fg;gl;Ls;sd. 

❖ xspapd; Neh;f;Nfhl;Lg; gz;G 
❖ xspapd; vjpnuhspj;jy; gz;G 
❖ xspapd; Ntfk; 
❖ nghUs;fNshL xspapd; nray;ghL 

• xsp CLUTk; jd;ikiag; nghUj;J nghUs;fspd; tiffs; 

• epoy;fspd; cUthf;fk; 

• rkjs Mb kw;Wk; gpk;gq;fs; 
❖ epwkhiy 

 
xspapd; ghij 
xsp vt;thW nry;fpwJ? 

• mlh;e;j fhLfspy;> kuq;fspd; fpisfspd; topNa #hpa xsp CLUtpr; 
nry;tij ghh;j;jpUf;fpwhah? 

• cd; tPl;bd; rpnkz;l; Rth; rpW Jisfspd; topNa #hpa xsp tUtij 
ghh;j;jpUf;fpwhah? 

• Nyrh; tpsf;fpd; xsp topNa nry;tijg; ghh;j;jpUf;fpwhah? 
 

Crpj;Jis fhkpuh 
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 Crpj;Jis fhkpuh vd;gJ xspapd; Neh;f;Nfhl;Lg;gz;gpid Ghpe;Jnfhs;s 
cjTk; vspikahd xU fUtp MFk;. 
 

 
 
 NkNy fhl;lg;gl;Ls;s glk;> xU Crpj;Jis fhkpuhtpd; khjphpiaf; 
fhl;LfpwJ. ‘o’vd;gJ rpwpa Crpahy; Nghlg;gl;l xU Jis MFk;. XY vd;gJ 
nghUisf; Fwpf;fpwJ kw;Wk; Y’X’ vd;gJ XY ,d; gpk;gj;ijf; Fwpf;fpwJ. 

xspahdJ Neh;f;Nfhl;by; nry;tjhy; X ypUe;J tUk; xspf;fjph; XO topahf 

te;J jpiuapy; X’ I te;jilfpwJ. mNj Nghd;W Y apypUe;J tUk; xspf;fjph; 
YO topahf te;J jpiuapy; Y’I te;jilfpwJ. ,t;thW X kw;Wk;  Y 
,ilapypUe;J tUk; fjph;fs; jpiuapy; Y’ kw;Wk; X’ ,tw;wpw;fpilNa 

te;jilfpd;wd. jpiuapy; Njhd;Wk; Y’X’ vd;gJ XY d; gpk;gk; MFk;. jpiuapy; 

Njhd;Wk; Y’X’ vd;w gpk;gk; jw;fhypfkhdJ. jpiuf;Fg; gjpyhf Gifg;glj; 
jfl;ilg; gad;gLj;jpdhy; epue;jukhd gpk;gk; ekf;Ff; fpilf;Fk;. 
 
vjpnuhspg;G 
 xU Kfk; ghh;f;Fk; fz;zhb ekJ Kfj;ijg; gpujpgypf;fpwJ. mirtpy;yhj 
ePh; epiyapd; gug;G> Rw;wpAs;s fhl;rpfisg; gpujpgypf;fpwJ. fz;zhbapy; ek; 
Kfj;ijg; ghh;f;Fk;NghJ> Kfj;jpypUe;J tUk; xspf;fjph;fs; fz;zhbapd; gug;gpd; 
Nky; gl;L kPz;L tUfpwJ. xspf;fjph;fs; vt;thW gphpjpgypf;fg;gLfpd;wd. 
 
xspapd; vjpnuhspg;gpy; gad;gLj;jg;gLk; tiuaiwfs; 
 

 
 

gLfjph;: vjpnuhspf;Fk; gug;gpy; gLk; xspf;fjph; gLfjph; vdg;gLk;. glj;jpy; PO 
vd;gJ gLfjph;; MFk;. 
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vjpnuhspg;Gf; fjph;: vjpnuhspf;Fk; gug;gpy; gLfjph; tpOk; Gs;spapypUe;J kPz;L 
tUk; fjph; vjpnuhspg;Gf;fjph; vdg;gLk;. glj;jpy; OQ vd;gJ vjpnuhspg;Gf;fjph; 
MFk;. 
 
gLGs;sp: vjpnuhspf;Fk; gug;gpy; vg;Gs;spapy; gLfjph; tpOfpwNjh mg;Gs;sp 
gLGs;sp vdg;gLk;. glj;jpy; ‘O’ vd;gJ gLGs;sp MFk;. 
 
Fj;Jf;NfhL: gLGs;spapd; topahf vjpnuhspf;Fk; gug;gpw;Fr; nrq;Fj;jhf 
tiuag;gLk; NfhL Fj;Jf;NfhL vdg;gLk;. glj;jpy; ON vd;gJ Fj;Jf;NfhL 
MFk;. 
 
gLNfhzk;: gLfjph; ‘PO’ -w;Fk; Fj;Jf;NfhL ON -w;Fk; ,ilNa cs;s Nfhzk; 

gLNfhzk; MFk;. gLNfhzk; ‘i’ vdf; Fwpg;gplg;gLfpwJ.  
 
vjpnuhspg;Gf;Nfhzk;: vjpnuhspg;Gf;fjph; OQ -w;Fk;> Fj;Jf;NfhL ON -w;Fk; 

,ilNa cs;s Nfhzk; vjpnuhspg;Gf;Nfhzk; MFk;. vjpnuhspg;Gf;Nfhzk; ‘r’ 
vdf; Fwpg;gplg;gLfpwJ. 
 
xsp vjpnuhspg;G tpjpfs; 
 

1. gLNfhzKk; (i) vjpnuhspg;Gf; NfhzKk; (r) rkk; 
i = r 

 
2. gLfjph;> Fj;Jf;NfhL kw;Wk; vjpnuhspg;Gf;fjph; Mfpait xNu jsj;jpy; 

mikAk;. 
 
xspapd; Ntfk; 
 
 ,Ul;liw xd;wpy; xU kpd;tpsf;if xspu tpLk;NghJ xspahdJ (ntspr;rk;) 
miw KOtJk; cldbahfg; guTfpwJ. xspahdJ> Ntfkhfg; gazpg;gNj> 
,jw;Ff; fhuzk;. ntw;wplj;jpy; xspahdJ> nehbf;F 3 yl;rk; fp.kP. njhiyT 
nry;Yk;. xspiatpl Ntfkhf ve;j xU nghUSk; gazpg;gjpy;iy. 
 
xspAldhd nghUs;fspd; njhlh;G 
 
 njspthd xU fz;zhbj; Jz;L xU fhfpjk; kw;Wk; cNyhfj;jhyhd xU 
jhs; Mfpatw;iw vLj;Jf;nfhs;f. xt;nthU nghUspd; xU gf;fj;jpy; xspiar; 
nrYj;jTk;. xspahdJ nghUspd; topNa CLUtp kWGwj;jpy; tUfpwjh? 
,y;iyah? vdr; Nrhjpf;fTk;. Njspthd fz;zhbj;Jz;bd; kWgf;fk; ntspr;rk; 
tUtijf; fhz KbfpwJ mNj rkak; fhfpjj;jpd; kWgf;fk; kq;fyhd 
ntspr;rKk; cNyhfj;jhspd; kWgf;fk; xsp vJTk; tutpy;iy vd;gijAk; 
mwpayhk;. 
 
 cl;GFjpwidg; nghUj;Jg; nghUs;fspd; tiffshfg; gphpf;fhyhk;. 
 
Xsp CLUTk; nghUs;fs;: 
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 Xsp KOtJk jd; topNa mDkjpf;Fk; nghUs;fs; xsp CLUTk; 
nghUs;fs; vd miof;fg;gLfpd;wd. 
 
cjhuzk; 
 
 fz; fz;zhbfs;> J}a fz;zhbf; Ftis> J}a ePh;> NgUe;jpd; Kfg;Gf; 
fz;zhb. 
 
gFjp CLUTk; nghUs;fs; 
 
 xspiag; gFjpahfj; jd; topNa nry;y mDkjpf;Fk; nghUs;fs;> gFjp 
CLUTk; nghUs;fs; vdg;gLk;. nrhunrhug;ghd rd;dy; fz;zhbapd; gpd;Gwk; 
epw;Fk; xUthpd; gpk;gj;ijj; njspthf ek;khy; fhz ,ayhJ. Vnddpy; 
nrhunrhug;ghd fz;zhb mthplkpUe;J tUk; xspapd; xU gFjpia kl;LNk 
mDkjpf;fpwJ. 
 
xsp CLUthg; nghUs;fs;: 
 
 xspiaj; jd; topNa KOtJkhf mDkjpf;fhj nghUs;fs; xsp CLUthg; 
nghUs;fs; vdg;gLk;. fl;llr; Rth;> nfl;b ml;il> fy; Nghd;wit xsp CLUthg; 
nghUs;fSf;F cjhuzq;fs; MFk;. 
 
epoy;fs; 
 
epoy;fs; vt;thW cUthfpd;wd? 
 
 xsp CLUthg; nghUs;> xspiaj; jd; topr; nry;y mDkjpg;gjpy;iy 
vd;gij ehk; mwpe;Njhk;. xspahdJ Neh;f;Nfhl;by; kl;LNk gazpf;Fk;. mJ jd; 
ghijapy; cs;s nghUisr; Rw;wp tise;J nry;yhJ. vdNt> epoy;fs; 
cUthfpd;wd. epoy;fs; vg;NghJk; xsp %yj;jpw;F vjph;j;jpirapy; cUthFk;. 
xspGfhg;nghUs;fs; jk; jd; kPJ tpOk; xspia NkYk; guthky; jLj;J 
tpLtjhy; epoy;fs; cUthfpd;wd. 
 
epoypd; gFjpfs; 
 
 xU Gs;sp %yj;jpypUe;J tUk; xspapd; ghijapy; Xh; xspg;Gfhg;nghUis 
itf;Fk;NghJ> xNu rPuhd fUikahd epoy; kl;Lk; jpiuapy; Njhd;Wk;. ,JNt 
fUepoy; vdg;gLk;. xU mfd;w xsp%yj;jpypUe;J> tUk; xspapd; ghijapy; Xh; 
xspGfhg;nghUis itf;Fk;NghJ> rpwpa fUepoy; Njhd;Wk;. fUepoiyr; Rw;wpYk; 
XusT xspA+l;lg;gl;l epoy; gFjp Njhd;WfpwJ. ,JNt Gwepoy; vdg;gLk;. 
Gwepoy; gFjpahdJ fUepoYf;F mUfpy; fUikahfTk;> ntspg;gFjpia Nehf;fpr; 
nry;y nry;y nghypTkpf;fjhfTk; mikAk;. 
 
epoypd; gz;Gfs;: 
 

1. vy;yhg; nghUs;fSk; epoy;fis cUthf;Ftjpy;iy. xsp CLUthg; 
nghUs;fs; kl;LNk epoy;fis cUthf;Ffpd;wd. 

2. epoy;fs; vg;nghOJk; xsp %yk; ,Uf;Fk; jpirf;F vjph;j; jpirapy; 
cUthFk;.  



 

73 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

3. xU nghUspd; epoiyf; nfhz;L mg;nghUspd; jd;ikiaf; fz;lwpa 
,ayhJ.  

4. xU nghUspd; epwk; vJthf ,Ug;gpDk; mg;nghUspd; epoy; vg;nghOJk; 
fUikahfNt Njhd;Wk;. 

5. xsp %yk; xsp CLUthg;nghUs; kw;Wk; epoy; Mfpa %d;Wk; xNu 
Neh;f;Nfhl;by; mikAk;. 

6. xU nghUspd; epoypd; msthdJ> xsp%yk; kw;Wk; nghUSf;F ,ilNa 
cs;s njhiyT: nghUs; kw;Wk; jpiuf;F ,ilNa cs;s njhiyT 
Mfpatw;iwr; rhh;e;Js;sJ. 

 
fpufzq;fs; 
 
 xspapd; Kd;dpiyapy; VNjDk; xU thdpay; nghUs; gFjpahfNth 
KOtJkhf kw;nwhU thdtpay; nghUshy; kiwf;fg;gLk; NghNj fpufzk; 
Njhd;WfpwJ. ,t;thW xspapd; Neh;Nfhl;Lg; gz;gpd; fhuzkhfr; #hpa kw;Wk; 
re;jpu fpufzq;fs; epfo;fpd;wd. 
 
#hpa fpufzk; 
 
 #hpaDf;Fk; Gtpf;Fk; ,ilNa re;jpud; Rw;wp tUk;NghJ> #hpa fpufzk; 
epfo;fpwJ. #hpa fpufzj;jpd; NghJ> re;jpudpd; epoy; MdJ> Gtpapd; Nky; 
(glj;jpy; cs;sthW A y; tpOfpwJ) vdNt> Gtpapy; A vd;w gFjpapy; 
,Ug;gth;fshy; #hpaidf; fhz ,ayhJ. ,JNt #hpa fpufzk; vd 
miof;fg;gLfpwJ. mNj Nghd;W Gtpapd; B kw;Wk; C vd;w gFjpapy; (glj;jpy; 
cs;sthW) ,Ug;gth;fshy; #hpaidg; gFjpahff; fhz ,aYk;.  

 

 
#hpa fpufzk; 

re;jpu fpufzk; 
 
 #hpaDf;Fk; re;jpuDf;Fk; ,ilNa GtpahdJ ,Uf;Fk; nghJ re;jpu 
fpufzk; epfo;fpwJ. #hpadplkpUe;J tUk; xspia GtpahdJ jLj;J tpLfpwJ. 
vdNt> Gtpapd; epoyhdJ re;jpudpd; Nky; tpOfpwJ. ,jdhy; 
GtpapypUg;gth;fSf;Fk; re;jpuid KOtJkhfNth gFjpahfNth fhz ,ayhJ. 
,JNt re;jpu fpufzk; vdg;gLfpwJ. 

 

 
re;jpu fpufzk; 

rkjs Mb 
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 rkjs Mb vd;gJ> vjpnuhspg;gpd; %yk; gpk;gj;ij cUthf;Fk; totog;ghd 
xU rkjs gug;G MFk;. xU rkjs MbahdJ mjd; Kd; Njhd;Wk; nghUspd; 
gpk;gj;ij cUthf;Fk;. 
 
Xsp ,io: 
 
 Xsp ,io vd;gJ KO mf vjpnuhspg;Gj; jj;Jtj;jpd; gb nray;gLk; xU 
rhjdk; MFk;. ,r;rhjdk; %yk; xsp rkpf;iQfis> (signal) Xhplj;jpypUe;J 
kw;Nwhh; ,lj;jpw;Ff; Fiwthd Neuj;jpy; kpFe;j Mw;wy; ,og;G ,y;yhky; mDg;g 
,aYk;. ,jDs;> xsp rkpf;iffis mDg;Gk; tifapy; fz;zhb cs;sfk; 
nfhz;l xd;W my;yJ mjw;F Nkw;gl;l> tisAk; jd;ik nfhz;l ,iofSk; 
cs;sd. xsp ,ioapid tisf;fyhk;. klf;fyhk;. xspapioapd; xU Kidapy; 
xspahdJ tpOk;NghJ> mJ fz;zhb cs;sfj;jpy; KO mf vjpnuhspg;G 
mile;J kWKidapy; Fiwe;j Mw;wy; ,og;Gld; ntsptUfpwJ. juT my;yJ 
jfty; xspapay; Jbg;Gfshf> xsp ,ioapd; %yk; mDg;gg;gLfpwJ. xsp 
,iofs; Nfgps; njhiyj;njhlh;G mfd;w miythpir njhlh;Gr; rhjdq;fs; 
Nghd;w mjpNtf njhlh;G mDg;Giffspy; ngUksT gad;gLj;jg;gLfpwJ. 
njhiynjhlh;Gf;F Kd;dh; gad;gLj;jpa jhkpuf;fk;gpapyhd tlj;jpw;F khw;whf 
,g;nghOJ xspapiofs; gad;gLj;jg;gLfpd;wd. jhkpuf;fk;gpapyhd tlj;ijtpl 
xspapio tlj;jpd; %yk; mjpf msT jfty;fis mDg;g KbAk;. 

  
 

 
nka; kw;Wk; khagpk;gk;  
 
 Crpj;Jisf; fhkpuh kw;Wk; Mbapy; Njhd;Wk; gpk;gq;fisg; ghh;j;Njhk;. 
,t;tpuz;bYk; Njhd;wpa gpk;gq;fSf;F ,ilNaahd NtWghL vd;d? 
 
 Kjypy; Crpj;Jisf; fhkpuhtpy;> nghUspd; gpk;gk; jpiuapy; tpOfpwJ 
Mbapy; cUthFk; nghUspd; gpk;gj;ijj; jpiuapy; tPo;j;j KbahJ. 
 
 jpiuapy; tPo;j;jg;gLk; gpk;gq;fs; nka; gpk;gk; vdTk; jpiuapy; tPo;j;j 
Kbahj gpk;gq;fs; kha gpk;gk; vdTk; $wg;gLfpd;wd.  
 
 NkYk;> Crpj;Jisf;fhkpuhtpy; ngwg;gLk; gpk;gk; jiyfPohdJ. Mbapy; 
Njhd;Wk; gpk;gk; NeuhdJ. 
 
rkjs Mbapy; Njhd;Wk; gpk;gq;fspd; gz;Gfs; 

• rkjs Mbapy; Njhd;Wk; gpk;gk; NeuhdJ 

• rkjs Mbapy; Njhd;Wk; gpk;gk; nka;gpk;gk; MFk;. 

• rkjs Mbapy; Njhd;Wk; gpk;gKk; nghUSk; xNu mstpy; ,Uf;Fk;. 

• rkjs MbapypUe;J> nghUs; ,Uf;Fk; njhiyTk;> gpk;gk; Njhd;Wk; 
njhiyTk; rkk;. 

• Rkjs Mbapy; Njhd;Wk; gpk;gk; ,ltykhw;wk; ngWk;. 
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epwq;fs; 
 
 xsp vd;gJ Mw;wypd; xU tbtk;. mJ ek; fz;zpd; tpopj;jpiuiaj; 
J}z;b ghh;itia Vw;gLj;JfpwJ. fz;ZW xsp vd;gJ gy;NtW epwq;fisf; 
nfhz;lJ. xt;nthU epwKk;> Fwpg;gpl;l Xh; miy ePs kjpg;igf;nfhz;lJ. 
fz;ZW xspapd; miyePs neLf;fk; MdJ 400 NeNdh kPl;lh; Kjy; 700 NeNdh 
kPl;lh; tiu kjpg;G cilaJ.(1NeNdh kPl;lh;=10-9 kPl;lh;) fz;ZW xspapd; gl;il 

VIBGYOR vdg;gLfpwJ. 
  V  – Violet    – Cjh 

 I    – Indigo   -  fUePyk; 
 B   – Blue       -  ePyk; 
 G   – Green    - gr;ir 
 Y   - Yellow   –  kQ;rs; 
 O  – Orange  – MuQ;R 
 R   – Red        - rptg;G 
  
 Cjh epwk; Fiwe;j miyePsk; nfhz;lJ. rptg;G epwk; mjpf miyePsk; 
nfhz;lJ. Fwpg;gpl;l Xh; miyePsk; nfhz;l epwk;> ek; fz;zpd; tpopj;jpiuia 
milAk;NghJ> ek; %is me;epwj;ij czh;e;Jnfhs;fpwJ. fz;ZW xspapd; 
midj;J epwq;fSk; ( ) ek; fz;zpd; tpopj;jpiuia milAk; NghJ> 
%isahdJ ntz;ikia czh;fpwJ. ,jpypUe;J nts;is vd;gJ xU epwk; 
my;y. Mdhy;> ntz;ik vd;gJ fz;ZW xspapd; midj;J epwq;fspd; fyit 
MFk;. mNj Nghd;W fz;ZW xspapd; midj;J epwq;fSk; ,y;yhj ,lk; 
fUikahf mikAk;.  
 
Kg;gl;lfk; vd;why; vd;d? 
 
 Kg;gl;lfk; vd;gJ ,uz;L rkjsg;gug;GfSf;F ,ilNa FWq;Nfhzk; 
nfhz;l KOtJk; fz;zhb my;yJ gpsh];bf;fpdhy; cUthf;fg;gl;l nghUs; 
MFk;. 

 
epA+l;ld; tl;L 
 
 mwptpay; mwpQh; epA+l;ld;> gy tz;zq;fisf; fyg;gjd; %yk; nts;is 
epwj;ij cUthf;Fk; mikg;G xd;iw cUthf;fpdhh;. ,e;j mikg;G epA+l;ld; 
tl;L vdg;gLfpwJ. xU tl;l tbt ml;il xd;wpid> VO rk tl;l Nfhzg; 
gphpTfshfg; gphpf;fg;gl;L xt;nthU gphptpYk; KiwNa rptg;G> kQ;rs;> MuQ;R> 
gr;ir> ePyk; fU ePyk; kw;Wk; Cjh tz;zq;fs; ,lg;gl;bUf;Fk;. 
 
 epA+l;ld; tl;bid mjd; ikak; topNar; nry;Yk; mr;rpidg; nghUj;J 
Ntfkhfr; Row;Wk; NghJ> ek; fz;zpd; nul;bdh ntz;ik epwj;ij 
czh;j;JfpwJ. epA+l;ld; tl;L %yk;> ntz;ik epwk;> VO tz;zq;fis 
(VIBGYOR) cs;slf;fpaJ vd mwpa KbAk;.  



 

76 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

 
 nts;is epwk; cila Jzp xd;W> nts;is epw xspia vjpnuhspf;Fk;. 
nts;is xspahdJ> gy tz;zq;fspd; njhFg;G vd;gij ehk; mwpNthk;. xU 
nts;isr; rl;ilia xU kQ;rs; epw n[yl;bd; fhfpjj;ijf; nfhz;L ghh;f;Fk; 
NghJ> mr;rl;ilahdJ kQ;rs; epwj;jpy; Njhd;Wk;. ,jpypUe;J ehk; mwpe;J 
nfhs;tJ vd;d? kQ;rs; epw n[yl;bd; fhfpjk; kQ;rs; epwj;ijj; jtpu kw;w 
epwq;fisj; jd; topNa nry;y mDkjpg;gjpy;iy. ,Nj Nghd;W> rptg;G kw;Wk; 
ePy epw n[yl;bd; fhfpjq;fs; KiwNa rptg;G kw;Wk; ePy tz;zq;fisj; jtpu 
kw;w epwq;fisj; jd; topNa nry;y mDkjpg;gjpy;iy. 
 

 
 
epwq;fspd; njhFg;G 
 epwq;fspd; njhFg;G vd;gJ> ,uz;L my;yJ %d;W jdpj;Jtkhd epwq;fis 
Fwpg;gpl;l xU tpfpjj;jpy; fye;J Gjpa epwq;fis cUthf;FtJ MFk;. 
mt;tifapy; rptg;G> gr;ir kw;Wk; ePyk; Mfpa %d;W epwq;fSk; jdpj;Jtkhd 
epwq;fs; MFk;. ,it Kjd;ik epwq;fs; vdTk; miof;fg;gLfpd;wd.  
 

 
• VNjDk; ,uz;L Kjd;ik epwq;fis rkkhd tpfpjj;jpy; fyf;Fk;NghJ> 

,uz;lhk; epiy epwk; fpilf;Fk;. 

• nk[e;jh> irahd; kw;Wk; kQ;rs; Mfpait ,uz;lhk; epiy epwq;fs; 
MFk;. 

 

 
 

• Kjd;ik epwq;fisr; rkkhd tpfpjj;jpy; xd;whff; fyf;Fk;NghJ nts;is 
epwk; fpilf;fpwJ. 
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8THmwptpay; 
njhFjp 1 
myF– 3 
xspapay; 

 
Mbfspd; tiffs;: 
 
 gy;NtWNehf;fq;fSf;fhfmd;whlk; ehk; Mbfisg; gad;gLj;JfpNwhk;. 
myq;fhuj;jpw;fhfTk;>thfdq;fspy; gpd;Gwk; tUk; thfdq;fisf; 
fhz;gjw;fhfTk;>njhiyNehf;fpNghd;wmwptpay; rhjdq;fspYk; Mbfisg; gad;gLj;JfpNwhk;. 
xspiavjpnuhspf;Fk; gz;gpidg; ngw;Ws;sgsgsg;ghdxspapay; rhjdNk Mb MFk;. Mb 
vd;gJxUGwk; kl;Lk; mYkpdpak; my;yJnts;spKyhk; G+rg;gl;lfz;zhbj;Jz;LMFk;. 
Mbfs;>rkjskw;Wk; tise;jgug;Gilait. 
NfhsfMbfs;.cUisMbfs;>gutisaMbfs;>ePs;tl;l tbt Mbfs; 
Mfpaittise;jgug;GilaMbfshFk;. Mbapd; tbt mikg;Ngmjdhy; cUthFk; 
gpk;gj;jpidj; jPh;khdpf;fpwJ. rkjsMbahdJxUnghUspd; rhpahdgpk;gj;jpidcUthf;FfpwJ. 
mNjNtisapy; tise;jgug;gpidcilaMbfs; nghpakw;Wk; rpwpagpk;gq;fiscUthf;Ffpd;wd. 
rkjsMbfisg; gw;wpfPo; tFg;Gfspy; gapd;Ws;sPh;fs;. gutisakw;Wk; NfhsfMbfisg; gw;wp 
,g;gFjpapy; gapy ,Uf;fpwPh;fs;.  
 

 
 
16 Mk; E}w;whz;by; ,j;jhypapYs;sntdp]; efuj;jpy; fz;zhbj; jfl;bd; 
kPJvjpnuhspf;Fk; cNyhfj;ijnky;ypaglykhfg; G+Rk; tof;fk; eilKiwapy; 
,Ue;jJ. ghjurk; kw;Wk; nts;spcNyhff;fyitapid ,jw;fhfgad;gLj;jpdh;. 
fz;zhbj; jfl;bd; kPJcUfpamYkpdpak; 
my;yJnts;spcNyhfj;jpidnky;ypaglykhfg; 
g+rp>mjidMbahfjw;NghJgad;gLj;jptUfpNwhk;.  

 
NfhsfMbfs;: 
 
 tise;jMbfspd; xUtbtNkNfhsfMbfshFk;. tise;jMbfs; xUNfhsj;jpd; 
gFjpahff; fUjg;gl;lhy; mit "NfhsfMbfs;' vdmiof;fg;gLfpd;wd. ,J xUNfhsj;jpd; 
Nkw;gug;gpypUe;Jntl;lg;gl;lrpWgFjpapidg; Nghd;Wtbtj;ijf; nfhz;bUf;Fk;. Mbapd; 
xUgFjpapy; nts;spg;G+r;RG+rg;gl;Ls;sJ. kw;nwhUgFjpapy; xspvjpnuhspg;Gepfo;fpwJ.  
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Fop Mb:  
 
 NfhsfMbapd; tise;jgug;gpy; xspvjpnuhspg;ghdJepfo;;e;jhy; mJ Fop Mb 
vdmiof;fg;gLfpwJ. ,e;jMbapd; mUfpy; itf;fg;gl;lnghUspid ,J nghpjhf;fpf; fhl;Lk;. 
nghJthfmyq;fhuj;jpw;fhfgad;gLj;jg;gLk; fz;zhb> Fop Mbf;FvLj;Jf;fhl;lhFk;.  
 
Ftp Mb:  
 
 NfhsfMbapd; Ftpe;jgug;gpy; xspvjpnuhspg;ghdJepfo;e;jhy; mJ Ftp Mb 
vdmiof;fg;gLfpwJ. ,t;tifMbfs; nghUspd; msittplr; rpwpagpk;gj;jpidcUthf;Fk;. 
rhiyfspy; gpd;Gwk; tuf;$bathfq;fisf; fhz;gjw;Fg; gad;gLj;jg;gLk; Mbfs;f; Ftp 
Mbfs; MFk;.  
 

 

 
 
Ftp Mb gpd;Gwghh;itf; fz;zhbahfthfdq;fspy; gad;gLfpwJ. ',f;fz;zhbapy; 
Njhd;Wk; gpk;gkhdJmjd; cz;ikj; njhiyittplmUfpy; cs;sJ' 
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vd;wvr;rhpf;ifthrfk;>mjpy; vOjg;gl;bUf;Fk;. mjhtJ>gpd;GwKs;sthfdj;jpd; 
njhiyTfz;zhbapy; cs;sJNghy; J}uj;jpy; ,y;yhky; mUfpy; ,Uf;Fk;.  
gutisaMbfs;: 
 
 ,Jgutisaj;ijg; Nghd;wtise;jgug;GilaMbahFk;. ,JFope;jvjpnuhspf;Fk; 
gug;gpidf; nfhz;lJ. ,e;jg; gug;ghdJmjd; kPJtpOk; xspf;fw;iwiaxUGs;spapy; Ftpf;Fk;.  
 
 ,NjNghy;>xspf;fjph;fiscz;lhf;Fk; xsp%yj;jpidg; gutisaMbapd; Ftpag;Gs;spapy; 
itj;jhy;>xspf;fjph;fs; gutisag;gug;gpy; gl;Lvjpnuhspf;Fk;. vjpnuhspf;fg;gl;lfjph;fs; Mbapd; 
Kjd;ikmr;rpw;F ,izahfxUFwpg;gpl;ljpirapy; tphpe;Jnry;Yk;. ,f;fjph;fs; 
nghypTFiwahky; kpfePz;lnjhiytpw;Fg; gazpf;Fk;.  
 
 gutisaMbfisg; gutisavjpnuhspg;ghd;fs; vdTk; miof;fyhk;. 
,itxsp>ntg;gk;>xypkw;Wk; NubNahmiyfs; Nghd;wtw;iwmtw;wpd; Mw;wy; Fiwahky; Mbapd; 
Ftpag;gug;gpy; tPo;j;jpNrfhpf;fg; gad;gLfpd;wd. ,it vjpnuhspf;Fk; 
njhiyNehf;fpfs;>NubNahnjhiyNehf;fpfs; kw;Wk; Ez;miynjhiyNgrpf; fUtpfspYk; 
gad;gLfpd;wd. NkYk; #hpar; rikaw;fyd;fs; kw;Wk; #hpa ntg;gr; #Nlw;wp Mfpatw;wpYk; 
gad;gLfpd;wd.  
 
 

 
 

fphpf;Nfh–Nuhkd; fhyj;jpypUNjgutisa Mb Ntiynra;Ak; 
jj;JtkhdJmwpag;gl;bUe;jJ. fzpjty;Yeh; ilNahfps;]; vOjpa 'vhpf;Fk; Mbfs;' 
vd;w E}ypy; ,jd; tbtk; gw;wpajfty; ,lk; ngw;Ws;sJ. ,gpd; ~hy; 
vd;Wmiof;fg;gLk; ,aw;gpayhsh; 10 Mk; E}w;whz;by; gutisaMbfisg; 
gw;wpfw;wwpe;jhh;. 1888 Mk; Mz;L n[h;kd; ,aw;gpayhsh; n`d;wpn`h;l;]; 
KjyhtJgutisaMbiavjpnuhspf;Fk; thdiythq;fp(Antenna) tbtpy; 
tbtikj;jhh;.  
 
NfhsfMbfs; njhlh;ghdgjq;fs;:  
 
NfhsfMbfshy; Njhd;Wk; gpk;gq;fisg; gw;wpGhpe;Jnfhs;smitnjhlh;ghdrpygjq;fisePq;fs; 
mwpe;Jnfhs;sNtz;Lk;.  
 
tisTikak;: Mb cUthf;fg;gl;lNfhsj;jpd; ikak; tisTikak; MFk;. 
,JMq;fpyvOj;JCvdfjph; tiuglq;fspy; Fwpg;gplg;gLfpwJ. (NfhsfMbapdhy; cUthf;fg;gLk; 
gpk;gq;fisf; fjph; tiuglq;fs; %yk; Fwpg;gplyhk;. ,jidg; gw;wpePq;fs; Nky; tFg;gpy; 
gapycs;sPh;fs;)  
 
Mb ikak;:NfhsfMbapd; tbtpay; ikak; MFk;. ,JMq;fpyvOj;JP vdf; Fwpg;gplg;gLfpwJ.  
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tisTMuk;:Nfhsj;jpd; ikaj;jpw;Fk; mjd; Kidf;Fk; ,ilg;gl;lnjhiyTtisTMuk; MFk;. 
,JMq;fpyvOj;JRvdfjph; tiuglq;fspy; Fwpg;gplg;gLfpwJ. (Kid vd;gJMbapd; gug;gpy; 
Kjd;ikmr;rhdJ>Mbiar; re;jpf;Fk; Gs;spMFk;. ,JMbikak; vdTk; miof;fg;gLfpwJ)  
 
Kjd;ikmr;R:Mbikaj;ijAk; tisTikaj;ijAk; ,izf;Fk; 
Neh;f;NfhLKjd;ikmr;Rvdg;gLk;.  
 
Ftpak;:xUxspf;fw;iwahdJNfhsfMbapy; gl;Lvjpnuhspj;j gpd; Kjd;ikmr;rpy; (Fop Mb) 
FtpAk; Gs;spmy;yJKjd;ikmr;rpypUe;J (Ftp Mb) tphpe;Jnry;tJNghy; Njhd;Wk; 
Gs;sp>Kjd;ikf; Ftpak; my;yJFtpak; vdmiof;fg;gLfpwJ. ,Jfjph; tiuglj;jpy; 
Fvd;wvOj;jhy; Fwpf;fg;gLfpwJ. ,jidf; Ftpag;Gs;spvdTk; miof;fyhk;.  

 
Ftpaj; njhiyT: Mb ikaj;jpw;Fk; Kjd;ikf; Ftpaj;jpw;Fk;> 
,ilg;gl;lnjhiyTvFtpanjhiyTvdg;gLk;.  
 
NfhsfMbapd; Ftpanjhiytpw;Fk;>tisTMuj;jpw;Fk; ,ilNanjhlh;Gcs;sJ. tisTMuj;jpd; 
ghjpFtpanjhiythFk;.  
 

 
fzf;fPL 1:  
 
 Nfhsf Mb xd;wpd; tisT Muk; 20 nr.kP vdpy; mjd; Ftpaj; njhiytpidf; fhz;f.  
jPh;T :  
   tisT Muk; = 20 nr.kP  

  Ftpaj; njhiyT =
tisT Muk;

2
 

     
20

2 2

R
= = 10 nr.kP  

fzf;fPL 2:  
 Nfhsf Mb xd;wpd; Ftpaj; njhiyT 7 nr.kPvdpy; Mbapd; tisTMuk; vd;d?  
jPHT:  
  Ftpaj; njhiyT= 7nr.kP 
  tisTMuk; (R) = 2×Ftpaj; njhiyT 

     = 2 × 7 =  14nr.kP 
 
NfhsfMbfspy; Njhd;Wk; gpk;gq;fs;:  
 
NfhsfMbfspy; Njhd;Wk; gpk;gq;fs; ,uz;Ltifg;gLk;. mit 
1. nka; gpk;gk;  
2. kha gpk;gk;  
 
 jpiuapy; gpbf;f ,aYk; gpk;gk; nka; gpk;gkhFk;. jpiuapy; gpbf;f ,ayhjgpk;gk; 
khagpk;gkhFk;.  
Ftpahbapy; vg;NghJk; Neuhd>mstpy; rpwpakhagpk;gk; Njhd;Wk;> ,jdhy; ,t;tifMbfshy; 
Njhd;Wk; gpk;gq;fisj; jpiuapy; tPo;j;jpg; gpbf;f ,ayhJ.  
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 Fop Mbapd; Kd; nghUs; itf;fg;gLk; ,lj;ijg; nghWj;Jgpk;gj;jpd; 
jd;ikahdJjPh;khdpf;fg;gLfpwJ. Fop Mbapd; mUfpy; nghUs; 
tUk;NghJMbikaj;ijmilAk; tiuNjhuhakhfg; nghUspd; 
mstpidmilAk;tiugpk;gkhdJnghpjhfpf; nfhz;Nlnry;Yk;. nghUshdJMbiatpl;Ltpyfpr; 
nry;ynry;ygpk;gj;jpd; msthdJrpwpajhf ,Uf;Fk;. Kjd;ikf; Ftpaj;ijmilAk; 
tiunjhlh;e;Jrpwpagpk;gj;ijcz;lhf;Fk;. <wpyhj; njhiytpy; nghUshdJitf;fg;gl;lhy; 
gpk;gkhdJKf;fpaFtpaj;jpy; tpOk;.  
 
 Ftp Mbapdhy; Njhd;Wk; gpk;gj;jpd; msTkw;Wk; jd;iknfhLf;fg;gl;Ls;sJ.  
 
 Fop Mbfs; nka; gpk;gq;fisj; Njhw;Wtpf;Fk;. ,tw;iwj; jpiuapy; gpbf;f ,aYk;. 
Mbapd; Kd;dh; itf;fg;gl;lnghUspd; mikg;G>msTkw;Wk; jd;ikapidg; nghWj;Jgpk;gq;fSk; 
khWgLfpd;wd. Ftp Mbfisg;Nghy;> Fop Mbfs; ntt;NtWtifahdgpk;gq;fisj; 
Njhw;Wtpf;fpd;wdFopahbapy; Njhd;Wk; gpk;gq;fspd; njhFg;ghdJnfhLf;fg;gl;Ls;sJ.  
 
Ftp Mbapy; Njhd;Wk; gpk;gk;:  

 
nghUspd; epiy gpk;gj;jpd; epiy gpk;gj;jpd; msT gpk;gj;jpd; jd;ik 

<wpyhj; njhiytpy; F- ,y;  Gs;spmsTkpfr;rpwpaJ Neuhd kha gpk;gk;  

<wpyhj; 
njhiytpw;Fk; Mb 
ikaj;jpw;Fk; 
,ilapy;  

P- f;Fk; F-f;Fk; 
,ilapy;  

rpwpaJ Neuhd kha gpk;gk;  

 
Fop Mbapy; Njhd;Wk; gpk;gk; 
 
nghUspd; epiy gpk;gj;jpd; epiy gpk;gj;jpd; msT gpk;gj;jpd; jd;ik 

<wpyhj; njhiytpy; F- ,y; kpfTk; rpwpaJ jiyfPohdnka; 
gpk;gk;  

C–f;Fmg;ghy;  C–f;Fk; F–f;Fk; 
,ilapy;  

rpwpaJ jiyfPohdnka; 
gpk;gk; 

C - ,y; C- ,y;  nghUspd; mstpy; 
,Uf;Fk; 

jiyfPohdnka; 
gpk;gk; 

C–f;Fk; F–f;Fk; 
,ilapy; 

C–f;Fmg;ghy; nghpaJ jiyfPohdnka; 
gpk;gk; 

F - ,y; <wpyhj; njhiytpy; kpfg; nghpaJ jiyfPohdnka; 
gpk;gk; 

F-f;Fk; P - f;Fk; 
,ilapy;  

Mbf;Fg; gpd;dhy; nghpaJ Neuhd kha gpk;gk;  

 
 ml;ltizia ePq;fs; cw;WNehf;fpdhy; FopMb vg;NghJk; jiyfPohd nka;g;gpk;gj;ij 
cUthf;FfpwJ. Mdhy;> Ftpaj;jpw;Fk; Mbikaj;jpw;Fk; ,ilapy; nghUs; itf;fg;gLk; 
nghOJ kl;Lk; Neuhd khagpk;gj;ij Vw;gLj;JfpwJ vd;gij ePq;fs; fhz KbAk;.  
 
tise;jgug;GilaMbapd; gad;fs;  
Fop Mbfs;  
 

1. nghpjhdgpk;gj;ijcUthf;Ftjhy; myq;fhuf; fz;zhbahfTk;>Kfr; rtuf; 
fz;zhbahfTk; Fop Mbfs; gad;gLj;jg;gLfpd;wd.  
 

2. xspiaePz;lnjhiyTgutr; nra;tjhy; lhh;r; tpsf;Ffs;>NjLtpsf;Ffs; kw;Wk; 
thfdq;fspd; Kfg;Gtpsf;Ffs; Nghd;wtw;wpy; FopMbfs; gad;gLfpd;wd. 
 

3. Fop Mbfs; gue;jgug;Gf;fspypUe;Jxspapidr; Nrfhpj;J>xUGs;spapy; Ftpar; 
nra;fpd;wdvdNt> ,t;tifMbfs; #hpa rikae;fyd;fspy; gad;gLfpd;wd.  
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4. epoiyVw;gLj;jhky;>nghUs;fisnjspthff; fhz;gpg;gjhy; kUj;Jth;fs; fz;>fhJkw;Wk; 
njhz;ilg;gFjpapidNrhjpj;Jg; ghh;g;gjw;fhfmth;fs; mzpe;jpUf;Fk; jiyf; 
fz;zhbfspy; Fop Mbfs; gad;gLfpd;wd.  
 

5. vjpnuhspf;Fk; njhiyNehf;fpfspYk; Fop Mbfs; gad;gLfpd;wd.  
 
Ftp Mbfs;: 
 

1. thfdq;fspd; gpd;Gwk; tUk; gpwthfdq;fisg; ghhg;gjw;FFtpMbfs; gad;gLfpd;wd. 
NkYk;> Ftp Mbfs; ntspg;Gwkhftise;jpUg;gjhy; Neuhdgpk;gj;ijj; 
jUtNjhL>mjpfmsTgpd;Gwg; gFjpiaAk; fhz;gpf;fpd;wd.  
 

2. kUj;Jtkid>jq;Fk; tpLjpfs;>gs;spfs; kw;Wk; mq;fhbfspy; ,it gad;gLfpd;wd. 
ngUk;ghYk; fl;llj;jpd; FWfpatisTfs; cs;sRth;fs; my;yJ $iufspy; 
,e;jMbfs; nghUj;jg;gl;bUf;Fk;.  
 

3. rhiyfspd; kpfTk; FWfpakw;Wk; El;gkhdtisTfspy; Ftp Mbfs; gad;gLfpd;wd.  
 
 vy;yhg; nghUs;fshYk; xNukhjphpahdtpistpidrkjsf;fz;zhbapy; Vw;gLj;jKbahJ. 
Xh; xspf;fjpuhdJgsgsg;ghd>nkd;ikahdxspUk; gug;gpd; 
kPJgLk;NghJkl;LNk>jpUg;gpmDg;gg;gLfpwJ. ,t;thWgsgsg;ghd>nkd;ikahdgug;gpy; 
gl;LxspjpUk;Gk; epfo;Ntxspvjpnuhspj;jy; vd;Wmiof;fg;gLfpwJ.  
 
xspvjpnuhspj;jypy; ,U fjph;fs; <LgLfpd;wd. mit 
1. gLfjph; kw;Wk;  
2. vjpnuhspg;Gf; fjph;  
 
 xUClfj;jpy; vjpnuhspf;Fk; gug;gpd; gsgsg;ghdjsj;jpd; kPJgLk; fjph; gLfjph; 
vdg;gLk;. xspahdJmg;gug;gpd; kPgl;lgpwF>mNjClfj;jpy; jpUk;gtUk;. ,e;jxspf;fjph; 
'vjpnuhspg;Gf; fjph' vdg;gLk;. vjpnuhspf;Fk; gug;gpy;>xspf;fjph; gLk; Gs;spapy; 
fw;gidahftiuag;gl;lnrq;Fj;Jf; NfhL 'Fj;Jf; NfhL' vdg;gLk;.  
 
 gLfjph;>vjpnuhspg;Gf; fjph; kw;Wk; Fj;Jf;NfhLMfpatw;wpw;F 
,ilNacs;snjhlh;Gvjpnuhspg;GtpjpfshfnfhLf;fg;gl;Ls;sd. mitgpd;tUkhW:  
 

1. gLfjph;>vjpnuhspg;Gf;fjph; kw;Wk; gLGs;spapy; tiuag;gl;lFj;Jf;NfhLMfpaitmidj;Jk; 
xNujsj;jpy; mike;Js;sd.  
 

2. gLNfhzKk;>vjpnuhspg;Gf; NfhzKk; vg;NghJk; rkkhfNt ,Uf;Fk;.  
 

 
 
 nts;spNa kpfr;rpwe;j xsp vjpnuhspg;Gg; nghUshFk;. MfNt> fz;zhbapd; kPJ 
nky;ypa glykhf nts;spiag; gba itj;J Mbfis cUthf;Ffpd;wdu;. 

 
vjpnuhspg;gpd; tiffs; /vjpnuhspj;jypd; tiffs;:  
 
 midj;Jg; nghUs;fSk; xspia vjpnuhspg;gjpy;iy vd;gjidePq;fs; gapd;Ws;sPh;fs;. 
vjpnuhspf;Fk; msthdJvjpnuhspf;Fk; nghUspd; gug;igr; rhh;e;jJ. vjpnuhspf;Fk; gug;igg; 
nghWj;Jvjpnuhspj;jy; ,U tifg;gLk;. mit: 1. xOq;fhdvjpnuhspg;G 2. xOq;fw;wvjpnuhspg;G 
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xOq;fhdvjpnuhspg;G:  
 
 totog;ghdgug;gpd; kPJXh; xspf;fw;iwahdJ (,izxspf;fjph;fspd; njhFg;G) tpOk; 
NghJmJvjpnuhspf;fg;gLfpwJ. vjpnuhspg;gpw;Fg;gpd; xspf;fjph;fs; xd;Wf;nfhd;W 
,izahfcs;sd. ,e;jvjpnuhspg;gpy; xt;nthUfjphpd; gLNfhzKk; vjpnuhspg;Gf; NfhzKk; 
rkkhfcs;sJ. vjpnuhspj;jy; tpjpahdJgpd;gw;wg;gLtjhy; ,jpy; njspthdgpk;gk; fpilf;fpwJ. 
,t;tifvjpnuhspg;gpw;F 'xOq;fhdvjpnuhspg;G' my;yJ 'fz;zhbvjpuhspg;G' vd;Wngah;. 
vLj;Jf;fhl;L: rkjsf;fz;zhbapy; cUthFk; vjpnuhspg;Gkw;Wk; epiyahdjz;zPhpy; Vw;gLk; 
vjpnuhspg;G.  
  
xOq;fw;wvjpnuhspg;G: 
 
 nrhu nrhug;ghd my;yJ xOq;fw;wgug;gpd; xt;nthUgFjpAk; ntt;NtWNfhzj;jpy; 
mike;jpUf;Fk;. xspahdJ ,g;gug;gpy; gLk;NghJxt;nthUxspf;fjpUk; ntt;NtWNfhzj;jpy; 
vjpnuhspf;fpwJ. ,q;Fxt;nthUxspf;fjphpd; gLNfhzKk;>vjpnuhspg;Gf; NfhzKk; rkkhf 
,Uf;fhJ. NkYk;>xspvjpnuhspg;Gtpjpfs; kpfr; rhpahfg; nghUe;jtpy;iy. vdNt> ,jpy; gpk;gKk; 
njspthff; fpilf;ftpy;iy. ,t;tifvjpnuhspg;gpw;F 'xOq;fw;wvjpnuhspg;G' my;yJ 
'gutyhdvjpnuhspg;G' vd;Wngah;. vLj;Jf;fhl;L: Rthpd; kPJVw;gLk; vjpnuhspg;G.  
 
 Nkw;fz;lnray;ghLfspypUe;J ,U rkjsf; fz;zhbfSf;fpilNaxUnghUisitf;Fk; 
NghJmtwpw;fpilg;gl;lNfhzk; vz;zw;wgpk;gq;fisVw;gLj;JfpwJvd;gjidcq;fshy; 
mwpaKbfpwJ. Vnddpy; xUfz;zhbapy; Njhd;Wk; gpk;gkhdJ>kw;nwhUfz;zhbf;Fg; 
nghUshfcs;sJ. mjhtJ>Kjy; fz;zhbapy; Njhd;Wk; gpk;gk;> ,uz;lhtJfz;zhbf;Fg; 
nghUshf ,Uf;fpwJ. ,NjNghy;> ,uz;lhtJfz;zhbapy; Njhd;Wk; gpk;gk; Kjy; fz;zhbf;Fg; 
nghUshf ,Uf;fpwJ. MfNt>xNuxUnghUshdJ %d;Wgpk;gq;fshffz;zhbapy; njhpfpwJ. 
,jidg; gd;Kfvjpnuhspg;Gvd;fpNwhk;. 
,JNghd;wgd;Kfvjpnuhspg;gpidMilafq;fspYk;>rpifmyq;fhuepiyaq;fspYk; fhzyhk;;.  
 
 ,t;thWNjhd;Wk; gpk;gq;fspd; vz;zpf;ifahdJfz;zhbfSf;fpilg;gl;lNfhzj;jpd; 
kjpg;gpigr; rhh;e;jJ. ,Jfz;zhbfSf;fpilg;gl;lNfhzk; 
360°vdpy;>ttiuaWf;fg;gl;lvz;zpf;ifapy; nkhj;jvjpnuhspg;Gfs; Njhd;Wk;. rkjsf; 

fz;zhbfSf;fpilg;gl;lf; Nfhzk; θ (jPl;lh) vdpy;>Njhd;Wk; gpk;gq;fspd; vz;zpf;if 

   
360

1



= −  

 ePq;fs; fz;zhbf;fSf;fpilg;gl;lNfhzj;jpd; kjpg;igf; Fiwf;Fk; NghJNjhd;Wk; 
gpk;gq;fspd; vz;zpf;ifmjpfhpf;Fk;. xd;Wf;nfhd;W ,izahff; fz;zhbfisitj;jhy; 
Kbtpyhvz;zpf;ifapy; gpk;gq;fs; Njhd;Wk;.  
   
fzf;fPL 3 :  
 
xd;Wf;nfhd;W90°Nfhzrha;tpy; itf;fg;gl;l ,uz;Lrkjsf; fz;zhbfSf;F ,ilNaNjhd;Wk; 
gpk;gq;fspd; vz;zpf;ifiaf; fhz;f.  
jPh;T:  
 
,uz;Lrkjsf; fz;zhbfSf;F ,ilg;gl;lrha;TNfhzk; = 90° 

Njhd;Wk; gpk;gq;fspd; vz;zpf;if=
360 360

1 1 4 1 3
90

 
− = − = − =


 

 
fiylh];Nfhg;: 
 
 xspapd; gd;Kfvjpnuhspg;Gj; jj;Jtj;jpd; mbg;gilapy; ,f;fUtpnray;gLfpwJ. 
vz;zw;wgpk;gq;fis ,jd; %yk; cUthf;fyhk;. xd;Wf;nfhd;Wrha;thd 
,uz;Lmy;yJmjw;FNkw;gl;lfz;zhbfisf; nfhz;L ,J mikf;fg;gLfpwJ. 
tpiyFiwe;jnghUs;fisf; nfhz;Ltbtikf;fg;glf;$ba ,f;fUtpekf;Fkfpo;r;rpiaj; 
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juf;$batz;zkakhdgpk;gq;fiscUthf;fplf;$baJ. ,f;fUtpahdJFoe;ijfshy; 
tpisahl;Lg; nghUshfgad;gLj;jg;gLfpwJ.  
 
nghp];Nfhg;: 
 
 xUnghUSf;Fmy;yJePh;Ko;fpf; fg;gYf;FNkyhfNthmy;yJmijr; 
Rw;wpNahcs;sgpwnghUs;fisNahmy;yJfg;gy;fisNahghh;g;gjw;fhdfUtpNanghp];Nfhg; MFk;. 
xspvjpnuhspj;jy; tpjpfspd; mbg;gilapy; ,f;fUtpahdJnray;gLfpwJ. ,jd; 
mikg;ghdJePz;lntspg;gFjpiaAk; cl;gFjpiaAk; nfhz;lJ. cl;gFjpapy; 45°Nfhzr; 
rha;tpy; xt;nthUKidapYk; 
fz;zhbmy;yJKg;gl;lfkhdJnghUj;jg;gl;Ls;sJePz;lnjhiytpy; cs;snghUspypUe;JtUk;  
    
 xspahdJnghp];Nfhg;gpd; Nky;Kidapy; cs;sfz;zhbapy; gl;L>nrq;Fj;jhff; 
fPo;Nehf;fpvjpnuhspf;fg;gLfpwJ. ,t;thWtUk; xspahdJnghp];Nfhg;gpd; fPo;g;gFjpapy; 
cs;sfz;zhbahy; kPz;Lk; xUKiwvjpnuhspf;fg;gl;Lfpilkl;lj; jpirapy; nrd;Wghh;g;gthpd; 
fz;fismilfpwJ.  
 
 rpf;fyhdmikg;Gilarpytifg; nghp];Nfhg;fspy; cah; fhl;rpj;jpwidg; 
ngWtjw;fhf>fz;zhbfSf;Fg; gjpyhfxspapiofs; gad;gLj;jg;gLfpd;wd. nghp];Nfhg;gpd; 
gad;ghl;ilg; nghWj;Jmjd; cl;gFjpapy; cs;sfz;zhbfSf;fpilNacs;s 
,ilntspahdJkhw;wpaikf;fg;gLfpwJ.  
 
gad;fs;: 
 

• Nghhpd;NghJk;>ePh;%o;fpf; fg;gy;fistopelj;jTk; nghp];Nfhg; gad;gLfpwJ.  

• uhZtj;jpy; gJq;FFopapypUe;J ,yf;fpidFwpghh;g;gjw;Fk;>RLtjw;Fk; ,J gad;gLfpwJ.  

• jilnra;ag;gl;luhZtg;gFjpfspy; cs;sKf;fpakhd ,lq;fisg; nghp];Nfhg;gpidg; 
gad;gLj;jpg; Gifg;glk; vLf;fKbAk;.  

• cly; cs;cWg;Gf;fisg; ghh;g;gjw;Fxspapionghp];Nfhg;gpidkUj;Jth;fs; 
gad;gLj;Jfpd;wdh;.  
 

xsptpyfy;: 
 
 fhw;wpy; itf;fg;gl;Ls;sgsgsg;ghdgug;gpd; kPJxspahdJgl;LkPz;Lk; 
fhw;wpNyNavjpnuhspf;fpwJ. xspCLUTk; nghUspd; 
kPJxspahdJgLk;NghJKOtJkhfvjpnuhspf;fg;glhky;>gFjpasTvjpnuhspf;fpwJ;gFjpasTxspah
dJcl;ftug;gLfpwJ. ngUk;gFjpxspahdJ>xspCLUTk; nghUspd; topNafle;Jnry;fpwJ. 
fhw;wpy; xspapd; jpirNtfk; 3 × 108 kPtp-1Mdhy; ,Nj msTjpirNtfj;jpy; xspahdJePh; 
my;yJfz;zhbapy; gazpf;fhJ. Vndd;why;>mlh;j;jpmjpfkhdePh; kw;Wk; 
fz;zhbahdJxspf;fjph;fSf;FXh; vjph;g;gpidVw;gLj;Jfpd;wd.  
 
 vdNt>fhw;WNghd;wmlh;TFiwthdClfj;jpypUe;J>fz;zhbNghd;wmlh;TmjpfkhdClfj;
jpw;Fxspf;fjph;fs; nry;Yk;NghJNeh;f;Nfhl;Lg; ghijapypUe;Jtpyfpr; nry;fpd;wd.  
 
 xspahdJ XH Clfj;jpypUe;Jkw;Nwhh; Clfj;jpw;Fr; nry;Yk; NghJxspgLk; Gs;spapy; 
nrq;Fj;Jf; Nfhl;bd; mr;irg; gw;wpaxspapd; tisT 'xsptpyfy;' vdg;gLk;.  
 
 mlh;TFiwClfj;jpypUe;Jmlh;TkpFClfj;jpw;FxspahdJnry;Yk;NghJmjd; 
nrq;Fj;Jf;Nfhl;ilNehf;fptpyfyilAk;. 
mlh;TkpFClfj;jpypUe;Jmlh;TFiwClfj;jpw;FxspahdJnry;Yk;NghJmjd; 
nrq;Fj;Jf;Nfhl;iltpl;Ltpyfpr; nry;Yk;. ,e;epfo;tpidfPo;f;fz;lnray;ghl;bd; %yk; 
fz;Lzuyhk;.  
 
 ,e;jnray;ghl;by;>xspf;fjph;fs; ePhpypUe;J (mlh;TmjpfkhdClf) fhw;wpw;Fr; 
(mlh;TFiwthdClfk;) nry;fpd;wd. mlh;TkpFe;jClfj;jpypUe;Jmlh;TFiwthdClfj;jpw;Fr; 
nry;Yk; xspahdJmjd; Neh;f;Nfhl;Lg; ghijapypUe;Jtpyfpr; nry;Yk; 
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vd;gjidVw;fdNtmwpe;Jitj;Js;sPh;fs;. vdNt>fz;zhbKfitapy; cs;sePhpd; 
topNangd;rpiyg; ghh;f;Fk; NghJmJtisthfj; njhpfpwJ.  
 
xsptpyfy; vz;: 
 
 Xh; Clfj;jpy; xsptpyfy; me;jClfj;jpy; nry;Yk; xspapd; jpirNtfj;jpidr; rhh;e;jJ. 
xUClfj;jpy; xspapd; jpirNtfk; mjpfkhf ,Uf;Fk;NghJ>tpyfy; FiwthfTk;>xspapd; 
jpirNtfk; Fiwthf ,Uf;Fk;NghJ>tpyfy; mjpfkhfTk; ,Uf;Fk;.  
 
 xh; Clfj;jpd; xsptpyfy; msthdJme;jClfj;jpd; 'xsptpyfy; vz;" vDk; gjj;jhy; 
Fwpf;fg;gLfpwJ. mjhtJ>fhw;wpy; xspapd; jpirNtfj;jpw;Fk;>xUFwpg;gpl;lClfj;jpy; xspapd; 
jpirNtfj;jpw;Fk; ,ilNacs;sjfTMFk;. ,jid 'jdpj;jxsptpyfy; vz;' (absolute 
refractive index) vdf; Fwpg;gpLfpNwhk;. NkYk; fpNuf;fvOj;J 'μ' (,jd; cr;rhpg;GkpA+). %yk; 
Fwpg;gplg;gLfpwJ.  

   
( )

( )

c

v
 =

fhw; wpy; xspapd; jpirNtfk;  

Clfj;jpy; xspapd; jpirNtfk; 
 

 ,uz;Lk; xNukhjphpahdmstPLfspd; jfTvd;gjhy; xsptpyfy; vz;zpw;FmyF ,y;iy. 
ve;jnthUClfj;jpy; xspapd; jpirNtfk; fhw;iwtplf; Fiwthf ,Uf;fpwNjh>me;jxspCLUTk; 
Clfj;jpd; xsptpyfy; vz; xd;iwtplmjpfkhf ,Uf;Fk;.  
 
xUrpynghUs;fspd; xsptpyfy; vz; nfhLf;fg;gl;Ls;sJ. 
 
nghUs;fspd; xyptpyfy; vz; 
 

nghUs;fs;  xsptpyfy; vz;  
fhw;W 1.0 
ePh; 1.33 
<jh; 1.36 
kz;nzz;nza;  1.41 
rhjhuzf; fz;zhb 1.5 
Fthh;l;]; 1.56 
ituk; 2.41 

 
 nghJthf> XH Clfj;jpd; xsptpyfy; vz;izg; nghWj;J> kw;Nwhh; Clfj;jpd; 
xsptpyfy;> vz;zhdJ jdpj;j xsptpyfy; vz;fspd; jfT %yk; jug;gLfpwJ.  

  2

1
 =

,uz;lhtJClfj;jpd; jdpj;j xsptpyfy; vz;  

Kjy; Clfj;jpd; jdpj;j xsptpyfy; vz;
 

  2

1

1

C

V
C

V

 = my;yJ
2 1

1

2

v

v
 =  

 MfNt> Xh; Clfj;jpd; xsptpyfy; vz;izg; nghWj;J kw;Nwhh; Clfj;jpd; xsptpyfy; 
vz;zhdJ> Kjy; Clfj;jpy; xspapd; jpirNtfj;jpw;Fk; ,uz;lhtJ Clfj;jpy; xspapd; 
jpirNtfj;jpw;Fk; ,ilNa cs;s jfT %yk; nfhLf;fg;gl;Ls;sJ.  
 
 fhw;wpy; xspapd; jpirNtfk; 3 × 108kPtp-1 kw;Wk; Clfj;jpy; xspapd; jpirNtfk; 2 × 
108kPtp-1  fhw;iwg; nghWj;J Clfj;jpy; xsptpyfy; vz;izf; fhz;f.  
jPh;T:  
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 xsptpyfy; vz; ( ) =
,uz;lhtJClfj;jpd; jdpj; j xsptpyfy; vz;

Kjy; Clfj;jpd; jdpj; j xsptpyfy; vz;

(c)

(v)
  

   
8

8

3 10
1.5

2 10
 
= =


 

 
fzf;fPL 5 :  
ePhpd; xsptpyfy; vz; 4/3 kw;Wk; fz;zhbapd; xsptpyfy; vz; 3/2. ePhpd; xsptpyfy; 
vz;izg; nghWj;J fz;zhbapd; xsptpyfy; vz;izf; fhz;f.  
jPh;T:  

   =fz;zhb

ehP ;

fz;zhbapd; xsptpyfy; vz;

ehP pd; xsptpyfy; vz; 
 

   

3

92 1.125
4 8

3

= = =  

 
xsptpyfYf;fhd ];ney; tpjp:  
 
 xspf;fjph;fs; XH Clfj;jpypUe;Jkw;Nwhh; Clfj;jpw;Fg; gazpf;Fk; NghJVw;gLk; 
xsptpyfyhdJxUtpjpfSf;Fcl;gLfpwJ. ,it>xsptpyfYf;fhd ];ney; tpjpfs; 
vdg;gLfpd;wd.  
 

1. gLfjph;>tpyFfjph; kw;Wk; mitre;jpf;Fk; Gs;spapy; 
tiuag;gl;lFj;Jf;NfhLMfpaitmidj;Jk; xNujsj;jpy; mikAk;.  
 

2. gLNfhzj;jpd; ird; kjpg;gpw;Fk; (i) tpyFNfhzj;jpd; ird; kjpg;gpw;Fk; (r) 
,ilNacs;sjfT>xsptpyfy; vz;zpw;Fr; rkkhFk;. ,JxUkhwpypMFk;.  

   
 Nkw;fz;lnray;ghLfspypUe;JKjy; Kg;gl;lfj;jpy; ntz;ikepwxspahdJ VO 
tz;zq;fshfepwg;gphpifmilfpwJ. mNjNtisapy; ,uz;lhtJKg;gl;lfkhdJ 
,tw;iwxUq;fpizj;JkPz;Lk; ntz;ikepwxspahfkhw;WfpwJ. ntz;ikepwxspahdJ VO 
tz;zq;fisf; nfhz;Ls;sJvd;gJ ,jd;%yk; njspthfpwJ. epA+l;ld; jl;Lr; 
NrhjidiaePq;fs; Vohk; tFg;gpy; gapd;Ws;sPh;fs; my;yth? mjidepidTf;Ff; 
nfhz;LtuKaYq;fs;.  
 
 xspCLUTk; Clfj;jpd; topNantz;ikepwxspahdJnry;Yk;NghJ VO tz;zq;fshfg; 
(miyePsk;) gphpifmilfpwJ. ,jid 'epwg;gphpif' vd;wiof;fpNwhk;.  
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 epwg;gphpifVd; Vw;gLfpwJ? ntz;ikepwxspapy; cs;sgy;NtWtz;zq;fs; 
gy;NtWmiyePsq;fisf; nfhz;Ls;sd. NkYk;>mitntt;NtWjpirNtfj;jpy; nry;yf;$bait. 
xUClfj;jpy; xsptpyfyhdJme;jClfj;jpy; xspapd; jpirNtfj;ijr; 
rhh;e;jJvd;gJcq;fSf;Fj; njhpAk;. xt;nthUtz;zKk; ntt;NtWjpirNtfj;ijf; 
nfhz;Ls;sjhy; ntt;NtWtz;zxspf;fjph;fs; Kg;gl;lfj;jpw;Fs; ntt;NtWjpirfspy; 
tpyfyile;Jgphpifmilfpd;wd. xsptpyfy; mjd; miyePsj;jpw;Fvjph;j; jftpy; cs;sJ.  
vdNt>rptg;Gepwxspf; fjpuhdJmjpfmiyePsj;ijAk;>Fiwe;jtpyfiyAk;; nfhz;Ls;sJ. Mdhy; 
Cjhepwf; fjph; Fiwe;jmiyePsj;ijAk;>mjpfmsTtpyfiyAk; nfhz;Ls;sJ.  
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9thmwptpay; 

myF– 6 
xsp.  

 
xspvjpnuhspg;G:  
 
 Mb Nghd;wve;jnthUgsgsg;ghdgug;gpy; gl;lhYk; xspahdJvjpnuhspf;fg;gLfpwJ. 
,j;jifavjpnuhspg;GrpytpjpfSf;Fcl;gl;LeilngWfpwJvd;gijePq;fs; fPo; tFg;Gfspy; 
gbj;jpUg;gPh;fs;. mtw;iwg; gw;wp ,q;Fthpthff; fhz;Nghk;.  
 
vjpnuhspg;Gtpjpfs;:  
 
 MMvd;wrkjsMbiaf; fUJNthk;. AOvd;gJOvd;wGs;spapy; me;jMbapd; Nky; gLk; 

fjph;. ,JNt (AO) gLfjph; vdg;gLk;. Mb ,f;fjpiu OB vd;wjpirapy; vjpnuhspf;fpwJ. 

OBvd;gJvjpnuhspg;Gf; fjph; MFk;. rkjs Mb MM’ -f;Fnrq;Fj;jhfGs;spO-tpy; 

ONvd;wNfhl;iltiuf. ON vd;gJFj;Jf;NfhLvdg;gLk;.  
 

 
 Fj;Jf;Nfhl;Lld; gLfjph; Vw;gLj;Jk; Nfhzk; (I = AON) gLNfhzk; vdg;gLk;. 

Fj;Jf;Nfhl;Lld; vjpnuhspg;Gf; fjph; Vw;gLj;Jk; Nfhzk; (i – NOB) vjpnuhspg;Gf; Nfhzk; 

vdg;gLk;. gLNfhzKk; vjpnuhspg;Gf; NfhzKk; rkk;. mjhtJ> i –  r 
vd;gijglj;jpypUe;Jmwpayhk;. NkYk;>gLfjph;>vjpnuhspg;Gf; fjph; kw;Wk; Fj;Jf;NfhLMfpa 
,k;%d;Wk; xNujsj;jpy; mikfpd;wd. ,tw;iwNavjpnuhspg;Gtpjpfs; vd;gh;. vjpnuhspg;Gtpjpfs; 
fPNonfhLf;fg;gl;Ls;sd.  
 

• gLfjph;.vjpnuhspg;Gf; fjph; kw;Wk; gLGs;spf;Ftiuag;gLk; Fj;Jf;NfhLMfpa ,k;%d;Wk; 
xNujsj;jpy; mikAk;.  
 

• gLNfhzKk; vjpnuhspg;Gf; NfhzKk; rkk;.  
 

mtrufhyCh;jpfspd; Kd;Gwk; MBULANCE vd;Dk; thh;j;ijtykpUe;J 
,lkhfnghpavjpnuhypj;jvOj;Jf;fspy; vOjg; gl;bUf;Fk;.  

 
,ltykhw;wk; (Lateral Inversion):  
 
 jiyfPo; khw;wk; gw;wpNfs;tpg;gl;L ,Ug;gPh;fs;. Mdhy;> ,ltykhw;wk; vd;why; vd;d? 
,ltyj;ijf; Fwpg;gpLk; Lateral vd;wthh;j;ijahdJgf;fk; vd;WnghUs;gLk; Latus vd;w 
,yj;jPd; nkhopr; nrhy;ypUe;Jngwg;gl;lJ. gf;fthl;by; Vw;gLk; khw;wk; ,ltykhw;wk; vdg;gLk;. 
,JxUrkjsMbapy; Vw;gLtJNghy; Njhd;Wk; ,ltykhw;wNk.  
 
 ,ltykhw;wj;ijVw;gLj;Jk; rkjsMbfs; Vd; jiyfPo; khw;wj;ijVw;gLj;Jtjpy;iy? 
,jw;fhdgjpy; Mr;rhpakspg;gjhfj; Njhd;Wk;. cz;ikapy; Mbfs; ,ltykhw;wj;ijNahjiyfPo; 
khw;wj;ijNahcUthf;FtJ ,y;iy. mitgpd;Ndhf;fpa (cs;spUe;JntspNa) 
khw;wj;ijNaVw;gLj;Jfpd;wd.  
 
 mjpy; nghUspd; jiyg; gFjpapypUe;JntspNaWk; fjph; (mk;Gf;Fwp) Mbapd; Nky; 
ghfj;jpYk;>nghUspd; ghjj;jpypUe;JntspNaWk; fjph; Mbapd; fPo; ghfj;jpYk; tpOfpd;wd.  
 
 mNjNghy;>nghUspd; ,lJifapypUe;JntspNaWk; mk;Gf;Fwp (fjph;)>Mbapd; 
,lJgf;fj;jpYk; tyJifapypUe;JntspNaWk; fjph; Mbapd; tyJgf;fj;jpYk; tpOfpd;wd. 
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,q;Fve;jkhw;wKk; (,ltykhw;wNkh>jiyfPo; khw;wNkh) ,y;iy. vdNt> ,JxUxspapay; 
khaj;Njhw;wNkMFk;. ehk; fhZk; ,ltykhw;wk; cz;ikapy; Mbahy; Vw;gl;lJmy;y. mJ ek; 
GyZzh;tpdhy; (Perception) Vw;gLk; xUepfo;Tjhd;.  
 
nka; gpk;gKk; kha gpk;gKk;:  
 
 nghUspypUe;JntspNaWk; fjph;fs;>vjpnuhspg;Gf;Fg; gpd; 
cz;ikahfNtre;jpj;jhy;>mjdhy; cUthFk; gpk;gk; nka; gpk;gk; vdg;gLk;. 
NkYk;>mJvg;NghJk; jiyfPohfNt ,Uf;Fk;. nka; gpk;gj;ijj; jpiuapy; tPo;j;jKbAk;.  
 
 nghUspypUe;JntspNaWk; fjph;fs;>vjpnuhspg;Gf;Fg; gpd; 
xd;iwnahd;Wre;jpf;fhky;>gpd;Ndhf;fpePl;lg;gLk; NghJre;jpj;jhy;>mjdhy; cUthFk; gpk;gk; kha 
gpk;gk; vdg;gLk;. kha gpk;gk; vg;NghJNkNeuhdgpk;gkhfNt ,Uf;Fk;. NkYk; mijj; jpiuapy; 
tPo;j;jKbahJ.  
 

 
 

tisTMbfs;: 
 
 vjpnuhspg;Gtpjpfisg; gw;wpehk; gbj;Njhk;. mittise;jgug;Gfs; 
cs;spl;lmidj;Jvjpnuhspf;Fk; gug;GfSf;Fk; nghUe;Jk;. gutisaMbfs; (Parabolic 
mirrors), NfhsfMbfs; cs;spl;ltisTMbfs; gw;wpVw;fdNtKd; tFg;Gfspy; ePq;fs; 
gbj;jpUg;gPh;fs;. nghJthfgad;gLj;jg;gLk; tisT Mb Nfhsf Mb MFk;. 
gsgsg;ghdfuz;bxd;wpd; tise;jgug;G $l tisTMbNa. 
 
NfhsfMbfs;: 
 
 tisTMbfspy; vjpnuhspf;Fk; gug;GNfhsj;jpd; xUgFjpahf ,Uf;Fk;. 
,t;thW>vjpnuhspf;Fk; gFjpahdJNfhsftbtpy; cs;sMbfs; NfhsfMbfs; vdg;gLk;.  
 
rpyNfhsfMbfspy; vjpnuhspf;Fk; gFjp cs; gf;fkhftise;jpUf;Fk;. mjhtJ>Nfhsj;jpd; 
ikaj;ijNehf;fpmg;gFjpghh;j;Js;sgb ,Uf;Fk;. ,itFopahbfs; vdg;gLk;. 
rpytifNfhsfMbfspy; vjpnuhspf;Fk; gFjpntspg;gf;fkhftise;jpUf;Fk;. ,itFtpahbfs; 
vdg;gLk;.  
 
tisTMbfshy; Vw;gLK; gpk;gq;fs;:  
 
 xUFopahbiaf; nfhz;L ,izahfr; nry;Yk; #hpaf; fjph;fisxUGs;spapy; Ftpf;f 
,aYk; vd;gijehk; mwpNthk;. ,g;NghJFopahbapd; Kd;NdXh; 
xspNaw;wg;gl;lnkOFth;j;jpiaAk; jpiuiaAk; itf;fTk;. jpiuapd; epiyiarhpnra;Jjpiuapy; 
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gpk;gj;ijg; gpbf;fTk;. jpiuiaKd;Dk; gpd;Dk; efh;j;jpgpk;gj;jpd; msitAk; tbtj;ijAk; 
Fwpf;fTk;. gpk;gk; jiyfPohfTk; rpwpajhfTk; cs;sijf; fhzyhk;.  
 
 ,g;NghJ>MbiaNehf;fpnkOFth;j;jpiankJthfefh;j;jTk;. vd;dfhz;fpwPh;fs;? 
MbiaNehf;fpnghUs; (nkOFth;j;jp) neUq;fptutugpk;gj;jpd; msTnghpjhfpd;wJmy;yth? 
Mbapd; kpfmUNfnghUisitj;Jgpk;gj;ijjpiuapy; gpbf;fKaw;rpnra;aTk;.  
 
 ,g;NghJgpk;gj;ijjpiuapy; fhzKbfpwjh? Mbapd; cs;sghh;f;fTk;. vd;dnjhpfpwJ? 
nghpjhf;fg;gl;lNeuhdgpk;gk; MbapDs; njhpfpd;wJ. nghUspd; rpyFwpg;gpl;lepiyfspy; 
kl;LNkgpk;gk; jpiuapy; njhpfpd;wJ. kw;wepiyfspy; jpiuapy; gpk;gk; njhptjpy;iy. 
rkjsMbapd; jd;ikiatplFopahbapd; jd;ikrpf;fyhdJvd;gijehk; 
njspthfGhpe;Jnfhs;syhk;.  
 
 vdpDk; tiuglKiwiaf; nfhz;Lgpk;gj;jpd; jd;ikiavspjhfg; Ghpe;Jnfhs;syhk;. 
rkjsMbapdhy; Vw;gLk; gpk;gj;jpd; jd;ikiamwpaehk; ,uz;Lfjph;fisg; gad;gLj;jpNdhk; 
my;yth? mNjNghy;>Fopahbapdhy; cUthFk; gpk;gq;fspd; 
jd;ikiawpaehd;FtiuaWf;fg;gl;ltpjpfisg; gad;gLj;jNtz;Lk;.  
 
NfhsfMbfspy; Njhd;Wk; gpk;gq;fistiuaj; Njitahdtpjpfs;:  
  
 nghUspd; xt;nthUGs;spapypUe;Jk; vz;zw;wfjph;fs; midj;Jj; jpirfspYk; 
nry;fpd;wd. Ftpahbapy; Njhd;Wk; gpk;gj;jpd; epiykw;Wk; jd;ikiaf; 
Fwpg;gplfPo;f;fz;ltpjpfisg; gpd;gw;wNtz;Lk;.  
 
tpjp 1: Mbapd; tisTikak; topahfr; nry;Yk; 
xspf;fjph;>vjpnuhspf;fg;gl;lgpd;G>mNjghijapy; jpUk;gpr; nry;Yk;.  
 

 
 

tpjp2 :Kjd;ikmr;Rf;F ,izahfr; nry;Yk; xspf;fjph;>vjpnuhspf;fg;gl;lgpd;G>Kf;fpaf; Ftpak; 
topahfr;nry;Yk; my;yJKf;fpaFtpaj;jpypUe;J (Fop Mbfspy;) tUtJNghy; Njhd;Wk;.  

 
 
tpjp3 :Kf;fpaf; Ftpak; topahfr; nry;Yk; xspf;fjph; vjpnuhypj;jgpd; Kjd;ikmr;Rf;F 
,izahfr; nry;Yk;.  
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tpjp4 : Mb ikaj;jpy; (P) gLk; AP vd;wxspf;fjph; gLNfhzj;jpw;Fr; rkkhdNfhzj;jpy; PB 
vd;wjpirapy; vjpnuhspf;fg;gLk;.  

 
Fop Mb:  
gpk;gk; cUthjy;:  
 
 ,g;NghJehk; Fopahbxd;wpd; Kjd;ikmr;rpy; ntt;NtW ,lq;fspy; itf;fg;gLk; 
rpwpaNeuhdnghUs; xd;wpdhy; Vw;gLk; gpk;gj;jpd; epiy (,lk;)>msTkw;Wk; 
jd;ikMfpatw;iwvt;thWtiutWvd;gijf; fhz;Nghk;.  
 
tif 1: <hpyhj; njhiytpy; nghUs; itf;fg;gLk; NghJnghUspypUe;JFopahbiate;jilAk; 
xspf;fjph;fs; ,izahditahf ,Uf;Fk;.  
 
gpk;gj;jpd; epiy/ ,lk;: gpk;gk; Kf;fpaf; Ftpaj;jpy; (F) cUthfpwJ.  
 
gpk;gj;jpd; jd;ik: jiyfPohd>kpfTk; rpwpjhdnka; gpk;gk;. 
 
tif2 :tisTikaj;jpw;Fmg;ghy; nghUs; itf;fg;gLk; NghJ 
 
gpk;gj;jpd; epiy/ ,lk;: Kf;fpaf; Ftpak; F-f;Fk; tisTikak; C–f;Fk; ,ilapy;  
 
gpk;gj;jpd; jd;ik: nghUistplr; rpwpajhd>jiyfPohdnka; gpk;gk;.  
 
tif3 :tisTikaj;jpy; nghUs; itf;fg;gLk; NghJ 
 
gpk;gj;jpd; epiy/ ,lk; C -y; fpilf;Fk;  
 
gpk;gj;jpd;  jd;ik: nghUisg; Nghd;WmNjmsTs;s>jiyfPohdnka; gpk;gk;.  
tif4 :tisTikak; C–f;Fk; Kf;fpaf; Ftpak; F–f;Fk; ,ilNanghUs; itf;fg;gLk; NghJ 
 
gpk;gj;jpd; epiy / ,lk; : C–f;Fmg;ghy;.  
gpk;gj;jpd; jd;ik: nghpjhf;fg;gl;ljiyfPohdnka; gpk;gk;  
 
tif 5: Kf;fpaf; Ftpak; F - ,y; nghUs; itf;fg;gLk; NghJ 
 
gpk;gj;jpd; epiy/ ,lk;: fUj;jpay; gb>gpk;gk; <hpyhj; njhiytpy; fpilf;Fk;.  
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gpk;gj;jpd; jd;ik: jpiuapy; ve;jgpk;gKk; njhpahJ. NkYk; kha gpk;gKk; njhpahJ. 
 
tif6 :Kf;fpaf; Ftpak; F–f;Fk; Mbikak; P- f;Fk; ,ilapy; nghUs; itf;fg;gLk; NghJ.  
 
gpk;gj;jpd; epiy / ,lk; : Mbf;Fg; gpd;Gwk;.  
 
gpk;gj;jpd; jd;ik: nghpjhf;fg;gl;l>Neuhd kha gpk;gk;   
 

 
 
njhiyTfisf; Fwpf;fg; gad;gLj;jg;gLk; FwpaPl;LkuGfs;:  
 
 fjph; tiuglq;fspd; J}uj;ijf; fzf;fpLtjw;Ffhh;Brpad; FwpaPl;LkuGfs; 
vd;wFwpaPl;LKiwiaehk; gad;gLj;JfpNwhk;. ,k;Kiwg;gbMbapd; ikak; (P) Mjpg; 

Gs;spahfTk; Kjd;ikmr;RX–mr;rhfTk; vLj;Jf;nfhs;sg;gLfpwJ.  
 
FwpaPl;LkuGfs; gpd;tUkhW: 
 

• nghUs; vg;NghJk; Mbf;F ,lJGwNkitf;fg;gLfpwJ.  
 

• midj;Jj; njhiyTfSk; Mb ikaj;jpypUe;Nj(P) mstplg;gLfpd;wd.  
 

• gLfjphpd; jpirapy; cs;snjhiyTfs; Neh;f;FwpahfTk; (+), mjw;Fvjph;j;jpirapy; 

msf;fg;gLk; njhiyTfs; vjph;f;FwpahfTk; (-) vLj;Jf; nfhs;sg;gLfpd;wd.  
 

• Kjd;ikmr;Rf;Fnrq;Fj;jhfTk; mjw;FNky;Nehf;fpAk; cs;snjhiyTfs; Neh;f;Fwpahff; 
(+) fUjg;gLfpd;wd.  
 

• Kjd;ikmr;Rf;Fnrq;Fj;jhfTk; mjw;FfPo;Nehf;fpAk; cs;snjhiyTfs; vjph;f;Fwpahff; 
(-) fUjg;gLk;.  
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Mbr; rkd;ghL:  
 
 nghUspd; njhiyT(u), gpk;gj;jpd; njhiyT(v) FtpanjhiyT(f) Mfpatw;wpw;F 
,ilNaahdnjhlh;GMbr; rkd;ghLvdg;gLk;.  
 
Nehpay; cUg;ngUf;fk; (m) 
 
 nghUspd; msittplgpk;gj;jpd; 
msTvt;sTklq;Fnghpajhfcs;sJvd;gijNfhsfMbapd; cUg;ngUf;fk; Fwpf;fpwJ. gpk;gj;jpd; 
mstpw;Fk; (hi), nghUspd; mstpw;Fk; (ho), ,ilNaahdjfLcUg;ngUf;fk; 

vdtiuaWf;fg;gLfpwJ. mjhtJ i

o

h
m

h
= gpk;gj;jpd; njhiyTkw;Wk; nghUspd; njhiyitf; 

nfhz;Lk; cUg;ngUf;fj;ijf; fzf;fplyhk;.  

   
v

m
u

= −  

,t;tpuz;Lrkd;ghLfisAk; ,izj;J> 

  i

o

h v
m

h u
 = = −  

Fwpg;G: cUg;ngUf;fj;jpd; kjpg;gpy; vjph;f;Fwp(-ve) gpk;gk; nka; gpk;gk; vd;gijAk;>Neh;f;Fwp(+ve), 
gpk;gk; kha gpk;gk; vd;gijAk; fhl;LfpwJ.  
 
fzf;fPL 1  
20 nr.kPFtpanjhiyTnfhz;lFopahbxd;wpypUe;J 15 nr.kPnjhiytpy; 
itf;fg;gl;Ls;s 1 nr.kPcauk; nfhz;lxUnghUspd; gpk;gj;jpd; 
msT>jd;ikkw;Wk; ,lk; Mfpatw;iwf; fz;Lgpbf;fTk;.  
jPh;T:  
nghUspd; njhiyT>u = -15 nr.kP 
gpk;gj;jpd; njhiyTv = ?  
Ftpaj; njhiyT>f = - 10 nr.kP 
Mbr; rkd;ghl;ilg; gad;gLj;jp 
1 1 1

v u f
+ =  

1 1 1

15 10v
+ =
− −

 

1 1 1

15 10v

−
+ =  

1 1 1 3 2 1

10 15 30 30v

− − + −
= + = =  

gpk;gj;jpd; njhiyTv = 30 nr.kP 
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(,q;Fvjph;f;Fwpte;Js;sJ. vdNt>gpk;gk; Mbf;F ,lJgf;fj;jpy; 
cs;sJ)  
Mbf;F 30 nr.kPKd;Ndgpk;gk; cUthfpwJ. Mbf;FKd; gpk;gk; 
Vw;gLtjhy;>mJjiyfPohdnka; gpk;gk; MFk;.  
gpk;gj;jpd; msitf;fhdcUg;ngUf;fj;ijf; fzf;fplNtz;Lk;.  

m = 
(30)

2
( 15)

v

u

− −
= =−
−

 

m = h2 / h1vd;gijehk; mwpNthk; 

,q;FnghUspd; cauk; h1 = 1nr.kP  
-2  = h2/1  
h2 = -2 × 1 = -2 cm  
vdNt>gpk;gj;jpd; cauk; = 2nr.kP 
(,q;Fvjph;f;Fwpte;Js;sJ. vdNt>gpk;gk; Kjd;ikmr;Rf;Ff; 
fPNoVw;gLfpwJ)  

 
fzf;fPL 2:  
FopahbapypUe;J 16 nr.kPnjhiytpy; itf;fg;gLk; 2 nr.kPcauk; nfhz;lnghUs; 
xd;wpd; nka; gpk;gk; 3 nr.kPcauk; cs;sjhf ,Ue;jhy; gpk;gk; cUthFk; ,lj;ijf; 
fhz;f.  
jPh;T:  
nghUspd; cauk; h1 = 2 nr.kP 
gpk;gj;jpd; cauk; h2 = -3 nr.kP 

cUg;ngUf;fk; 2

1

3
15

2

h
m

h

−
= = = −  

Mdhy;>
v

m
u

−
=  

,q;FnghUspd; njhiyTu = -16nr.kP 
kjpg;Gfisg; gpujpapl> 

  -1.5 = 
( 16)

v
−
−

 

  -1.5 = 
16

v
  

  v = 16 × (-1.5) = -24 cm  
gpk;gk; Mbf;F ,lJgf;fj;jpy; 24 nr.kPnjhiytpy; ,Uf;Fk;. (vjph;f;Fwp>gpk;gk; Mbf;F 
,lJgf;fj;jpy; cs;sJvd;gijf; Fwpf;fpwJ)  
 

 
Fopahbapd; gad;fs;: 
 
 kUj;Jth; gad;gLj;Jk; Mb: gy; kUj;Jth; /fhJ> %f;F>njhz;ilkUj;Jthpd; jiyapy; 
xUgl;ilfl;lg;gl;Lmjpy; xUtl;l tbt MB ,Ug;gijg; ghh;j;jpUg;gPh;fs;. xsp 
%yj;jpypUe;JtUk; ,izf;fjph;fs; me;jMbapd; kPJgLk;gbitf;fg;gLk;. me;j Mb ek; 
clypy; fhzg;gLk; rpWgFjpapd; (gy;>njhz;il) kPJme;jxspiaf; Ftpj;JxspA+l;Lk;. 
 
 xg;gid Mb: Kfj;jUNfFopahbitf;fg;gLk; NghJ (mjhtJ> Mb ikaj;jpw;Fk; 
Kf;fpaf; Ftpaj;jpw;Fk; ,ilNa)>Neuhd>nghpjhf;fg;gl;lgpk;gk; fpilf;Fk; vd;gijehk; mwpNthk;. 
,jpy;> ek; Kfk; nghpjhfj; njhpAk;.  
 
 gpwgad;ghLfs;: if kpd;tpsf;F>thfdq;fspd; Kfg;Gtpsf;Fkw;Wk; NjLk; 
tpsf;FMfpatw;wpy; gad;gLfpwJ.  
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 Fopahbfs; Mw;wy; tha;e;jxspiag; gha;r;rcjTfpd;wd. Fopahbvjpnuhspg;ghd;fs; miw 
#Nlw;wpapYk;>nghpaFopahbfs; #hpa #Nlw;wpapYk; gad;gLfpd;wd?  
 
thdpy; cs;s nghUs;fs; <hpyhj; njhiytpy; cs;sd. vdNt> Fopahb Vw;gLj;Jk; 
gpk;gk; jiyfPohfTk; rpwpajhfTk; ,Uf;Fk;. ,Ug;gpDk;> Vd; thdpay; 
njhiyNehf;fpfspy; Fopahbfs; gad;gLj;jg;gLfpd;wd?  

 
Ftp Mb:  
Ftpahbahy; Vw;gLk; gpk;gk;:  
 
 fPNojug;gl;Ls;sVNjDk; ,U fjph;fisf; nfhz;LFtpahbahy; Vw;gLk; 
gpk;gj;ijtiuayhk;.  
 
Kjy;fjph;:Kjd;ikmr;Rf;F ,izahdfjph; (tpjp 1). ,uz;lhk; fjph;: tisTikaj;ijNehf;fpr; 
nry;Yk; fjph; (tpjp 2).  
 

  
 Fwpg;G: Ftp Mbf;Fg; gpd; GwKs;sfjph;fs; midj;Jk; Gs;spf;Nfhl;bdhy; Fwpf;fg;gLk;.  
 
 Kjd;ikmr;Rf;F ,izahdOAvd;wfjph; ADjpirapy; vjpnuhspf;fg;gLfpwJ. fjph; 

OBkPz;Lk; mNjghijapy; jpUk;GfpwJ. ,t;tpUfjph;fSk; tphpe;Jnry;fpd;wd. Mdhy;>gpd;Gwk; 

ePl;lg;gLk; NghJmitGs;spI-,y; ntl;bf;nfhs;tJNghy; njhpfpd;wJ. vdNt>IIvd;gJOO’ d; 
gpk;gk; MFk;. mJNeuhd>nghUistplr; rpwpajhfTs;s kha gpk;gk; MFk;.  
 
Ftpahbapd; gad;fs;: 
 
 Ftpahbfs; thfdq;fspd; gpd;Ndhf;Ff; fz;zhbahfgad;gLfpd;wd. mitnghUistplr; 
rpwpajhd>Neuhd> kha gpk;gj;ijNavg;NghJk; cUthf;Ffpd;wd. gpd;NdtUk; thfdq;fs; 
mUfpy; neUq;fptUk;NghJ>gpk;gj;jpd; msTk; mjpfhpf;fpd;wJ. Mbiatpl;Lthfdq;fs; tpyFk; 
NghJgpk;gk; rpwpajhfpd;wJ. NkYk;>rkjsMbapd; ghh;itg;Gyj;ijtplFtpahbapd; ghh;itg;Gyk; 
nghpaJ. (ghh;itg;Gyk; - fz; / Mb Nghd;wnjhUxspapay; fUtpapd; %yk; ek; ghh;itapy; 
Gyg;gLk; gug;G) Nghf;Ftuj;Jg; ghJfhg;Gf; fUtpahfrhiyfspy; Ftpahbfs; 
nghUj;jg;gl;Ls;sijehk; mwpNthk;. kiyg;ghijfspy; fhzg;gLk; FWfparhiyfspd; 
$h;e;jtisTfspy; Kd;NdtUk; thfdq;fisf; fhz ,ayhj ,lq;fspy; ,it 
gad;gLj;jg;gLfpd;wd. mq;fhbfspy; Mspy;yhg; gFjpfisf; fz;fhzpf;fTk; ,it 
gad;gLfpd;wd.  
 
thfdq;fspd; gpd;Ndhf;Ff; fz;zhbfspy; vOjg;gl;Ls;sgpd;tUk; nrhw;nwhliuf; 
fz;lJz;lh?  
“Objects in the mirror are closer than they appear” (Mbapy; gpk;gk; Njhd;Wk; 
njhiyittplnghUs;fs; kpfmUfpy; cs;sd) Vd;?  
 
fzf;fPL 3  
20 nr.kPFtpanjhiyTnfhz;lFtpahbxd;WkfpOe;J(car)xd;wpy; nghUj;jg;gl;Lcs;sJ. 
mjpypUe;J 6 kPnjhiytpy; ,d;ndhUkfpOe;Jcs;sJvdpy;> 



 

96 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

1. Kjy; kfpOe;jpd; MbapypUe;Jghh;f;Fk; NghJ ,uz;lhtJkfpOe;J (mjd; 
njhiyT) vq;F ,Uf;Fk;?  

2. ,uz;lhtJkfpOe;J 2 kPmyfKk; 1.6 kPcauKk; nfhz;lJvdpy;>mjd; 
gpk;gj;jpd; msTvd;d?  
Ftpaj; njhiyT>f = 20 nr.kP (Ftpahb)  
nghUspd; njhiyTu = -6 kP = - 600 nr.kP 
gpk;gj;jpd; njhiyTv = ? 
jPh;T:  
1. gpk;gj;jpd; ,lj;ijMbr; rkd;ghl;ilf; nfhz;Lmwpjy;.  

1 1 1

f u v
= +  

1 1 1

20 600 v
= +
−

 

1 1 1 1 1 30 1 31

20 600 20 600 600 600v

+
= − = + = =

−
 

600
19.35

31
v cm= =  

 
2. gpk;gj;jpd; msT 

600 1 1

( ) 31 600 31

v v
m

u u

−
= =− =−  =

−
 

gpk;gj;jpd; mfyk; 
1

31
=   200 nr.kP= 6.45nr.kP 

gpk;gj;jpd; cauk; 
1

31
=  160nr.kP= 5.16nr.kP 

 
xspapd; jpirNtfk;; 
 
 17-Mk; E}w;whz;bd; njhlf;fj;jpy; fypypNahfypyp (1564 – 1642) vd;w 
,j;jhypamwptpaywpQh; xspapd; Ntfj;ijf; fzf;fplKad;whh;.  
 
 xNyNuhkh; vd;wNldpathdpayhsh; (astronomer) 1665-,y; tpahod; Nfhspd; 
gd;dpuz;LepyTfspy; xd;iwmtjhdpj;Jmjd; %yk; xspapd; jpirNtfj;ijj; Njhuhakhff; 
fzf;fpl;lhh;. ,jd; %yk; mtuJfzf;fPl;bd; gbxspapd; Ntfk; fpl;lj;jl;l 2>20>000 
fp.kP/tpvdmwpag;gl;lJ.  
 
 1849-,y; Kjd; Kjyhfmh;kz;l; /gpN~ vd;gtuhy; G+kpapy; (epyj;jpy;) ,jd; Ntfk; 
fzf;fplg;gl;lJ. ,d;Wntw;wplj;jpy; xspapd; Ntfk; Vwf;Fiwakpfr;rhpahf 3>00>000 fp.kP/ 
tpvdf; fzf;fplg;gl;Ls;sJ.  
 
rpycaphpdq;fs; ,ay;ghfNtjq;fSf;Fs; xspUk; jd;ikiag; 
ngw;Ws;sdvd;gJcq;fSf;Fj; njhpAkh? ,e;jg; gz;gpw;Fcaphpxsph;jy; vd;Wngah;. 
flypd; mb Moj;jpy; xspFiwe;jgFjpapy; 
thof;$barpytifahdGOf;fs;>kPd;>uhl;rjrpg;gpkPd;>el;rj;jpukPd; Nghd;wcaphpdq;fs; 
kw;wcaphpdq;fsplkpUe;Jjq;fisj; jw;fhj;Jf; nfhs;s 
,j;jifakpd;Dfpd;wmy;yJxspUk; gz;igg; ngw;Ws;d.  
 
xsptpyfy;: 
 
 Nkw;Fwpg;gpl;lnray;ghLxsptpyfypdhy; Vw;gLk; epfo;TMFk;. XH; Clfj;jpypUe;Jkw;Nwhh; 
Clfj;jpw;Fxsprha;thfr; nry;Yk; NghJmjd; ghijapy; tpyfy; Vw;gLfpwJ. ,JNtxsptpyfy; 
vdg;gLfpwJ. xspGFk; Xh; Clfj;jpypUe;JkhWgl;lmlh;j;jpAilakw;nwhUxspGFk; 
Clfj;jpw;Fxspnry;Yk; NghJ>mjd; ghijapy; khWghLVw;gLfpwJ. ,t;tpyfYf;F (ghijapd; 
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jpirapy; khWghL) xspapd; jpirNtfj;jpy; Vw;gLk; khWghNlfhuzkhFk;. xspapd; jpirNtfk; 
mjnry;Yk; Clfj;jpd; jd;ikiag; nghWj;NjmikfpwJ. mlh; FiwClfj;jpy; 
(mjhtJ>Fiwe;jxspapay; mlh;j;jp) xspapd; jpirNtfk; mjpfkhfTk; mlh;kpFClfj;jpy; 
(mjpfxspapay; mlh;j;jp) jpirNtfk; FiwthfTk; ,Uf;Fk;.  
 
rkjsxspGFk; gug;gpy; xsptpyfy;:  
 
 mlh; FiwClfj;jpypUe;Jmlh; kpFClfj;jpDs; xUxspf;fjph; nry;Yk; 
NghJFj;Jf;Nfhl;ilNehf;fptpyfy; milfpwJ.  
 
 mlh; kpFClfj;jpypUe;Jmlh; FiwClfj;jpw;FxUxspf;fjph; nry;Yk; 
NghJFj;Jf;Nfhl;iltpl;Ltpyfpr; nry;fpwJ.  
 
 mlh;kpFClfj;jpd; gug;gpw;Ff; Fj;jhfmjd; kPJgLk; xspf;fjph; tpyfy; miltjpy;iy 
 
xsptpyfy; tpjpfs;: 
 
];ney; tpjpfs; vdg;gLk; xsptpyfy; tpjpfs; fPNojug;gl;Ls;sd.  
 

• gLfjph;>tpyFfjph;>gLGs;spapy; ,U xspGFk; Clfq;fSf;F 
,ilapyhdjsj;jpw;Ftiuag;gl;lFj;Jf;NfhLMfpaitxNujsj;jpy; mikfpd;wd.  
 

• nfhLf;fg;gl;lxUClfq;fSf;F>Fwpg;gpl;lepwxspapd; gLNfhzj;jpd; ird; 
kjpg;gpw;Fk;>tpyFNfhzj;jpd; ird; kjpg;gpw;Fk; ,ilNacs;sjfTkhwpyp.  

 
ivd;gJgLNfhzk; r vd;gJtpyFNfhzk; vdpy;> 

 
xsptpyfy; tpjpfs;: 
 

   
sin

sin

i

r
= khwpyp 

 
 ,k;khwpypKjy; Clfj;ijg; nghWj;J ,uz;lhtJClfj;jpd; xsptpyfy; vz; vdg;gLk;. 
,J1µ2 (kpA+) vdg;gLk; fpNuf;fvOj;jhy; Fwpf;fg;gLfpwJ.  
 
 Fwpg;G: 1µ2 f;Fmy;y ,y;iy. Vnddpy;>mJxUxj;jmsTfspd; jfT.  
ntt;NtWClfq;fspy; nry;Yk; xspapd; jpirNtfj;ijg; nghWj;Jk; xsptpyfy; vz;izehk; 
tiuaWf;fyhk;.  
 

    =
fhw; W (m) ntw; wplj; jpy; xspapd; jpirNtfk;  

Clfj;jpy; xspapd; jpirNtfk;

(c)

(v)
 

nghJthff; $wpdhy;> 
 

   =
Clfk; 1y; xspapd; jpirNtfk;

Clfk; 2y; xspapd; jpirNtfk;
 

 
fzf;fPL 4.  
 
 fhw;wpy; xspapd; jpirNtfk;  3× 108 kP/tp> fz;zhbapy; 2× 108 kP/tp vdpy; 
fz;zhbapd; xsptpyfy; vz; vd;d?  
jPh;T  

  
8

8

3 10 3
1.5

2 10 2
a g


= = =
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fzf;fPL 5.  
 
 mlh;FiwClfj;jpypUe;J (Clfk; 1) mlh;kpFClfj;jpw;F (Clfk; 2) xspnry;fpwJ. 
gLNfhzk; kw;Wk; tpyFNfhzk; KiwNa45º, 30ºvdpy; Kjy; Clfj;ijg; nghWj;J 2-tJ 
Clfj;jpd; xsptpyfy; vz;izf; fzf;fpLf.  
jPH;T:  

  1 2

sin sin 45 1/ 2
2 1.414

sin sin30 1/ 2

i

r
 

= = = = =


 

 
 
KO mf vjpnuhspg;G:  
 
 mlh; kpF Clfj;jpypUe;J mlh;Fiw Clfj;ij Nehf;fp xsp nry;Yk; NghJ> mJ 
Fj;Jf;Nfhl;il tpl;L tpyfpr; nry;fpwJ. mlh; kpF Clfj;jpy; gL Nfhzk; mjpfhpf;Fk; NghJ 
mlh;Fiw Clfj;jpy; mjd; tpyF NfhzKk; mjpfhpf;fpwJ. Fwpg;gpl;l gLNfhzj;jpw;F tpyF 
Nfhzj;jpd; kjpg;G r= 90º vd;w ngUik kjpg;ig milfpwJ. ,g;gLNfhzNk khWepiyf;Nfhzk; 

vdg;gLk;. mjhtJ> 90º tpyF Nfhzj;ij Vw;gLj;Jk; gL Nfhzk; khWepiyf;Nfhzk; (Qc) 
vdg;gLk;. ,e;epiyapy; tpyF fjph; ,uz;L Clfj;ijAk; gphpf;Fk; gug;ig xl;br; nry;Yk;.  
 

 
 
 gLNfhzj;jpd; kjpg;G khWepiyf; Nfhzj;ijtpl mjpfkhf cs;sNghJ> tpyF fjph; 
ntspNawhJ; Vnddpy; r = 90º vdNt mNj Clfj;jpNyNa xsp KOtJkhf 
vjpnuhspf;fg;gLfpwJ. ,JNt KO mf vjpnuhspg;G MFk;.  
 
KO mf vjpnuhspg;Gf;fhd epge;jidfs;:  
 
 KO mf vjpuspg;G Vw;gLtjw;F fPo;f;fz;l epge;jidfs; mtrpak;.  
 

• xspahdJ mlh; kpF Clfj;jpypUe;J (v.fh – jz;zPh;) mlh; Fiw Clfj;jpw;Fr; (v.fh 
– fhw;W) nry;y Ntz;Lk;.  
 

• mlh;kpF Clfj;jpy; gLNfhzj;jpd; kjpg;G khWepiyf; Nfhzj;ij tpl mjpfkhf ,Uf;f 
Ntz;Lk;.  
 

,aw;ifapy; KO mf vjpnuhspg;G:  
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 fhdy; ePh;: Rl;nlhpf;Fk; ntspapy; rhiyapy; nry;Yk; NghJ njhiytpy; jz;zPh;j; 
jpl;Lfs; Njhd;Wtijf; fhzyhk;. ,J xU khaj;Njhw;wNk. ntapy; fhyq;fspy;> jiuia 
xl;ba fhw;W rw;W #lhfTk; Nkw;gFjpfspy; rw;W #L FiwthfTk; ,Uf;Fk;. #lhd fhw;wpd; 
mlh;j;jp FiwthdJ vd;gjhy; fhw;wd; xsp tpyfy; vz;Zk; Fiwthf ,Uf;Fk;. vdNt> 
xspf;fjph; fhw;wpy; xsp tpyfy; mile;J Fj;Jf;Nfhl;il tpl;L tpyfyilfpwJ. NkYk;> 
khWepiyf; Nfhzj;ij tplg; gLNfhzk; mjpfkhf ,Ug;gjhy;> KO mf vjpnuhspg;G 
milfpwJ. ituk; n[hypg;gjw;Fk; tpz;kPd;fs; kpd;Dtjw;Fk; fhuzk; KO mf vjpnuhspg;Ng 
MFk;.  
 
xspapiofs;:  
 
 xspapiofs; vd;git neUf;fkhf gpizf;fg;gl;l gy fz;zhb ,iofspdhy; (my;yJ 
Fthh;l;R ,iofs;) cUthf;fg;gl;l ,iof;fw;iwfs; MFk;. xt;nthU ,ioAk; cs;sfk; 
(core) kw;Wk; ghJfhg;G ciw (cladding) Mfpa ,U gFjpfshy; MdJ. ntspNaAs;s 
ghJfhg;G ciwapd; xsptpyfy; vz;iztpl cs;sfg; nghUspd; xsp tpyfy; vz; mjpfkhf 
,Uf;Fk;. xspapiofs; KO mf vjpnuhspg;gpd; mbg;gilapy; nray;gLfpd;wd. xU Kidapy; 
mDg;gg;gLk; xspr; irif neLfpYk; gy KO mf vjpnuhspg;GfSf;F cl;gl;L> ,Wjpahf 
kw;nwhU Kidapy; ntspNaWk;.  
 
 ePz;l njhiyTfSf;F xyp> xspr; iriffis mDg;g xsp ,iofs; gad;gLfpd;wd. 
xsp ,iofspd; nefpOk; jd;ikahy; nghpa mstpyhd mWitr; rpfpr;irf;Fg; gjpyhf rpW 
fPwy;fspd; %yk;> Ntz;ba rpfpr;irfs; nra;jplTk;> cly; cs; cWg;Gf;fisf; fhzTk; 
mit kUj;Jth;fSf;F cjTfpd;wd.  
 

,e;jpahitr; Nrh;e;j ehpe;jh; fghdp vd;w 
,aw;gpayhsh; ,io xspapaypd; je;ij vd 
miof;fg;gLfpwhh;.  
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10thmwptpay; 

myF–2 xspapay; 

 
xspapd; gz;Gfs;: 
 
Kjypy; xspapd; gz;Gfs; kw;Wk; xsptpyfy; Mfpatw;iwepidT $h;Nthk;.  
 

1. xspvd;gJxUtifMw;wy;  
 

2. xspvg;NghJk; Neh;f;Nfhl;by; nry;fpwJ. 
 

3. xspguTtjw;FClfk; Njitapy;iy. ntw;wplj;jpd; topahff; $l xspf;fjph; nry;Yk;.  
 

4. fhw;wpy; my;yJntw;wplj;jpy; xspapd; jpirNtfk; C = 3 × 108kPtp-1 

5. xspahdJmiytbtpy; nry;tjhy; mJmiyePsk; (λ) kw;Wk; mjph;ntz; (v) 
Mfpagz;Gfisg; ngw;wpUf;Fk;. ,itC = vλvd;wrkd;ghl;bd; %yk; 
njhlh;GgLj;jg;gLfpwJ.  
 

6. xspapd; ntt;NtWepwq;fs; ntt;NtWmiyePsq;fisAk;>mjph;ntz;fisAk; ngw;wpUf;Fk;.  
 

7. fz;ZWxspapy; Cjhepwk; Fiwe;jmiyePsj;ijAk;>rptg;Gepwk; mjpfmiyePsj;ijAk; 
nfhz;bUf;Fk;.  
 

8. xspahdJ ,UNtWClfq;fspd; ,ilKfg;igmilAk; 
NghJ>mJgFjpasTvjpnuhspf;Fk;>gFjpasTtpyfy; milAk;.  
 

 $l;nlhspapy; Vw;gLk; xsptpyfy;:  
 
#hpad; ,aw;ifapy; mike;jxsp %yk; vd;Wehk; mwpe;jpUf;fpNwhk;. Xh; xsp 
%ykhdJxNuxUepwj;ijf; nfhz;lxspiantspapLkhdhy; mJ
 ‘xw;iwepwxsp%yk;’vdg;gLk;. Mdhy; $l;nlhsp %yq;fs; (Composite Sources) 
gy;NtWepwq;fiscs;slf;fpants;nshspiaj; jUfpd;wd. vdNt #hpa 
xspahdJgy;NtWepwq;fismy;yJmiyePsq;fisf; nfhz;l $l;nlhspMFk;. $l;nlhsp 
%yj;jpw;Fkw;Nwhh; vLj;Jf;fhl;LghjurMtptpsf;FMFk;. 
nts;nshspiaxUfz;zhbKg;gl;lfj;jpd; topahfr; nrYj;jpntsptUk; 
xspf;fjph;fiscw;WNehf;Fk; NghJvd;depfo;fpwJ?  
 
 nts;nshspf; fw;iwahdJ>fz;zhb>ePh; Nghd;wxspGFk; Clfj;jpy; xsptpyfy; 
milAk;NghJmjpy; cs;sepwq;fs; jdpj; jdpahfg; gphpifmilfpd;wd. 
,e;epfo;T‘epwg;gphpif’vdg;gLk;.  
 
 epwq;fspd; njhFg;ghdJ‘epwkhiy’vd;Wmiof;fg;gLfpwJ. epwkhiyahdJCjh>fUePyk; 
(Indigo), ePyk;>gr;ir>kQ;rs;>MuQ;Rkw;Wk; rptg;GMfpaepwq;fisf; nfhz;Ls;sJ.  
 
 kw;Wk; rptg;GMfpaepwq;fisf; nfhz;Ls;sJ. ,e;epwq;fs; “VIBGYOR’ vd;wRUf;ff; 
FwpaPl;bd; %yk; Fwpg;gplg;gLfpwJ. nts;nshspahdJ>xspGFk; Clfj;jpy; nry;Yk; 
NghJntt;NtWepwq;fs; Vw;glf; fhuzk;jhd; vd;d? nts;NshspahdJxspGFk; Clfj;jpy; 
nry;Yk;NghJntt;NtWepwq;fs; ntt;NtWNfhzmsTfspy; tpyfy; miltjhy; 
epwg;gphpifVw;gl;LepwkhiyNjhd;WfpwJ. Clfj;jpy; xspf;fjphpd; tpyFNfhzkhdJepwq;fisg; 
nghWj;JkhWgLfpwJ.  
 
 fz;ZWxspapy; rptg;Gepwk;>kpff; Fiwe;jtpyFNfhzj;ijAk;>Cjhepwk; 
kpfmjpfkhdtpyFNfhzj;ijAk; ngw;Ws;sd. ];ney; tpjpg;gb>tpyFNfhzkhdJClfj;jpd; 
xsptpyfy; vz;izr; rhh;e;JmikAk;. ntt;NtWepwq;fSf;FClfj;jpd; xsptpyfy; vz; 
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ntt;Ntwhf ,Uf;Fk;. vdNt>xUClfj;jpd; xsptpyfy; vz; xspf;fjphpd; miyePsj;ijr; 
rhh;e;jJvdmwpayhk;.  
 
xspr;rpjwy;: 
 
 #hpa xsp>Gtpapd; tspkz;lyj;jpy; EioAk; NghJ>tspkz;lyj;jpy; 
cs;sgy;NtWthAmZf;fs; kw;Wk; %yf;$Wfshy; midj;JjpirfspYk; tpyfy; milar; 
nra;ag;gLfpwJ. ,e;epfo;T‘xspr;rpjwy;”vdg;gLfpwJ. ,e;epfo;tpy; xspf;fw;iwahdJClfj;jpy; 
(fhw;wpy;) cs;sJfs;fSld; ,iltpidapy; <LgLk; NghJ>mitmidj;Jj; 
jpirfspYk;>jpUg;gptplg;gl;Lr; rpjwy; epfo;fpwJ. ,iltpidapy; <LgLk; Jfs; 
rpjwiycz;lhf;Fk; Jfs; (Scatterer) vdg;gLfpwJ.  

 
 
xspr;rpjwypd; tiffs;:  
 
 xspf;fw;iwahdJ>Clfj;jpy; cs;sJfs;fSld; ,iltpidahw;Wk; 
NghJ>gy;NtWtifahdrpjwy;fs; Vw;gLfpd;wd.  
 
 xspf;fw;iwapd; njhlf;fkw;Wk; ,WjpMw;wiymbg;gilahff; nfhz;L>xspr;rpjwiy 1. 
kPl;rpr; rpjwy; kw;Wk; 2. kPl;rpaw;wrpjwy; vd ,Utiffshfg; gphpf;fyhk;.  
 
 
kPl;rpaw;wrpjwy;:  
 
 rpjwy; milAk; xspf;fw;iwapd; njhlf;fkw;Wk; ,WjpMw;wy;fs; rkkw;W ,Ug;gpd; 
mr;rpjwy; kPl;rpaw;wrpjwy; vdg;gLk;.  
 
kPl;rpaw;wrpjwy;:  
 
 rpjwiycz;lhf;Fk; Jfspd; jd;ikkw;Wk; msitg; (size)nghWj;Jrpjwiyf; 
fPo;fz;lthWtifg;gLj;jyhk;.  
 
uhNyxspr;rpjwy;>kPxspr;rpjwy;>bz;lhy; xspf;rpjwy;> ,uhkd; xspr;rpjwy;  
 
uhNyxspr;rpjwy;: 
 
 #hpadpypUe;JtUk; xspf;fjph;fs; tspkz;lyj;jpy; cs;sthAmZf;fs; kw;Wk; 
%yf;$Wfshy; rpjwybf;fg;gLtNj‘uhNyxspr;rpjwy;’MFk;.  
 
uhNyrpjwy; tpjp:  
 
 Xh; xspf;fjph; rpjwyilAk; msthdJ>mjd; miyePsj;jpd; ehd;kbf;Fvjph;j; jfty; 
,Uf;Fk;.  
 

  rpjwy; msT
4

1
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 ,t;tpjpapd; gb>Fiwe;jmiyePsk; nfhz;lepwkhdJ>mjpfmiyePsk; 
nfhz;lepwj;ijtplmjfkhfrpjwy; milfpwJ.  
 
 #hpa xspahdJtspkz;lyj;jpd; topahfr; nry;Yk; NghJ>Fiwe;jmiyePsk; 
cilaePyepwkhdJ>mjpfmiyePsk; nfhz;lrptg;Gepwj;ijtplmjpfkhfrpjwy; milfpwJ. 
,jdhy; thdk; ePyepwkhfj; Njhd;WfpwJ.  
 
 #hpa cjak; kw;Wk; kiwtpd;NghJ> #hpa xspahdJ>ez;gfypy; 
,Ug;gijtpltspkz;lyj;jpy; mjpfj; njhiyTnry;yNtz;bapUf;fpwJ. 
vdNtePyepwxspahdJKw;wpYkhfr; rpjwyile;Jnrd;WtpLtjhy;>Fiwthfr; rpjwy; 
mile;jrptg;GepwxspNaek;ikmilfpwJ. vdNt> #hpa cjak; kw;Wk; kiwtpd; NghJ #hpad; 
rptg;ghff; fhl;rpaspf;fpwJ.  
 
‘kP’–xspr;rpjwy; (Mie-Scattering):  
 
 xspr; rpjwiyVw;gLj;Jk; Jfspd; tpl;lkhdJ>gLk; xspf;fjphpd; miyePsj;jpw;Fr; 
rkkhfNthmy;yJmiyePsj;ijtplmjpfkhfNth ,Uf;Fk; NghJkP-xspr;rpjwy; Vw;gLfpwJ. 
,r;rpjwy; kPl;rprpjwy; tifiarhh;e;jJ. NkYk; rpjwy; msthdJxspf;fjphpd; miyePsj;ijr; 
rhh;e;jJmd;W.  
 
 tspkz;lyj;jpd; fPo; mLf;Fg;gFjpapy; cs;s J}R> Gif>ePh;j;Jspfs; kw;Wk; 
rpyJfs;fshy; kP–rpjwy; Vw;gLfpwJ.  
 
 Nkff;$l;lq;fs; ntz;ikepwkhff; fhl;rpaspf;fkP-rpjwy; fhuzkhfmikfpwJ. 
nts;nshspahdJNkfj;jpy; cs;sePh;j;Jspfspd; kPJgLk;NghJ>me;ePh;j; Jspfs; 
midj;Jepwq;fisAk; rkkhfr; rpjwy; milar; nra;fpd;wd.  
 
kpfEz;zpaJfs;fs; kw;nwhUnghUspy; rkmstpy; tputp ,Ug;gij $o;kk; 
vd;fpNwhk;. v.fh. ghy;> Gif> I];fphP]; kw;Wk; fyq;fyhdePh;  
 
 ,jdhy; rpjwy; mile;jmidj;Jepwq;fSk; xd;whfr; Nrh;e;Jntz;ikepwkhfkhWfpd;wd.  
 
bz;lhy; xspr;rpjwy;:  
  
 #hpa xspf;fw;iwahdJ> J}Rfs; epiwe;jXh; miwapd; rhsuj;jpd; topNaEioAk; 
NghJxspf;fw;iwapd; ghijekf;Fj; njspthfg; GydhfpwJ. miwapy; cs;sfhw;wpy; 
fye;jpUf;Fk; J}Rfshy; xspf;fw;iwahdJrpjwybf;fg;gLtjhy; xspf;fw;iwapd; 
ghijGydhfpwJ. ,e;epfo;Tbz;lhy; xspr;rpjwYf;FvLj;Jf;fhl;LMFk;.  

 
 xU $o;kf; fiurypy; cs;s $o;kj;Jfs;fshy;>xspf;fjph;fs; 
rpjwybf;fg;gLfpd;wepfo;Tbz;lhy; xspr;rpjwy; my;yJbz;lhy; tpisTvdg;gLk;.  
 
,uhkd; xspr;rpjwy;:  
 
 thAf;fs; my;yJjputq;fs; my;yJxspGFk; jd;iknfhz;ljpz;kq;fspd; 
topahfxw;iwepwxspahdJ ,izf; fw;iwfshfr; nry;Yk; NghJmtw;wpd; xUgFjprpjwy; 
milfpwJ. rpjwyile;jfjpuhdJ>gLfpd;wfjphpd; mjph;ntz;izj; 
jtpurpygFjpmjph;ntz;fisAk; cs;slf;fpajhf ,Uf;Fk;. ,e;epfo;T‘,uhkd; 
xspr;rpjwy;’vdg;gLfpwJ.  
 
 xspf;fjpuhdJ> J}a jputq;fs; kw;Wk; xspGFk; jd;iknfhz;ljpz;kq;fspy; 
cs;sJfs;fSld; ,iltpidGhptjd; fhuzkhfxspf;fjphpd; miyePsk; kw;Wk; mjph;ntz;zpy; 
khw;wq;fs; Vw;gLk; epfo;it‘,uhkd; xspr;rpjwy;’vdtiuaWf;fyhk;.  
 
 gLfjphpd; mjph;ntz;Zf;Fr; rkkhdmjph;ntz;izf; nfhz;lepwkhiythpfs; 
‘uhNythpfs;’vd;Wk;>Gjpamjph;ntz;fisf; nfhz;lepwkhiythpfs; ‘,uhkd; thpfs;’vd;Wk; 
miof;fg;gLfpd;wd.  
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 gLfjphpd; mjph;ntz;iztplf; Fiwthdmjph;ntz; nfhz;lepwkhiythpfis‘];Nlhf; 
thpfs;’vd;Wk;>gLfjphpd; mjph;ntz;iztplmjpfkhdmjph;ntz;izf; 
nfhz;lepwkhiythpfis‘Mz;b];Nlhf;thpfs;’vd;Wk; miof;fpNwhk;.  
 
,uhkd; tpisitg; gw;wpNkYk; tphpthfcah;tFg;Gfspy; fw;fyhk;.  
 
nyd;Rfs;: 
 
 ,Ugug;GfSf;F ,ilg;gl;lxspGFk; jd;iknfhz;lClfk; ‘nyd;R’vdg;gLk;. ,g;gug;Gfs; 
,uz;Lk; Nfhsfg; gug;GfshfNthmy;yJxUNfhsfg; gug;Gk;>xUrkjsg; gug;Gk; 
nfhz;ljhfNthmike;jpUf;Fk;. nghJthfnyd;Rfs; 1. Ftpnyd;R 2. Fopnyd;;R vd ,U 
tiffshftifg;gLj;jg;gLfpd;wd.  
 
1. Ftpnyd;Rmy;yJ ,UGwf; Ftpnyd;R:  

,it ,UGwKk; Nfhsfg; gug;Gfisf; nfhz;lJ. ,itikaj;jpy; jbj;Jk;>Xuq;fspy; 
nkype;Jk; fhzg;gLk;. ,tw;wpd; topahfr; nry;Yk; ,izahdxspf;fw;iwfs; xUGs;spapy; 
Ftpf;fg;gLfpd;wd. vdNt ,it ‘Ftpf;Fk; nyd;Rfs;’vd;Wmiof;fg;gLfpd;wd.  
 

2. Fopnyd;Rmy;yJ ,UGwf; Fopnyd;R:  
,it ,UGwKk; cs;sNehf;fpf; Fope;jNfhsfg; gug;Gfisf; nfhz;lJ. ,itikaj;jpy; 
nkype;Jk;>Xuq;fspy; jbj;Jk; fhzg;gLk;. ,tw;wpd; topahfr; nry;Yk; 
,izahdxspf;fw;iwfs; tphpe;Jnry;fpd;wd. vdNt ,it ‘tphpf;Fk; 
nyd;Rfs;’vd;Wmiof;fg;gLfpd;wd.  

 
gpwtifnyd;Rfs;: 
 
jl;lf; Ftpnyd;R: XH; ,UGwFtpnyd;rpd; xUgug;Grkjsg; gug;ghfmike;jpUe;jhy; mJjl;lf; 
Ftpnyd;Rvdg;gLk;.  
 
jl;lf; Fopnyd;R: XH; ,UGwFopnyd;rpd; xUgug;Grkjsg; gug;ghfmike;jpUe;jhy; mJjl;lf; 
Fopnyd;Rvdg;gLk;.  
 
gy;NtWtifahdnyd;Rfs; fhl;lg;gl;Ls;sd.  

 
Ftpnyd;Rkw;Wk; Fopnyd;rpy; eilngWk; xsptpyfyhy; gpk;gq;fs; Njhd;Wjy;:  
 
 nghUnshd;Wnyd;rpw;FKd;ghfitf;fg;gLk; NghJ>nghUspypUe;JtUk; xspf;fjph;fs; 
nyd;rpd; kPJtpOe;Jgpk;gq;fs; Njhw;Wtpf;fg;gLfpd;wd. nyd;rpdhy; Njhw;Wtpf;fg;gLk; gpk;gj;jpd; 
epiy>msTkw;Wk; jd;ikMfpatw;iwg; Ghpe;Jnfhs;srpymbg;giltpjpfs; njhpe;jpUf;fNtz;Lk;. 
,t;tpjpfisg; gpd;gw;wpNanyd;Rfshy; cUthf;fg;gLk; gpk;gq;fs; Fwpj;Jg; gFj;jwpaNtz;Lk;.  
 
 

 

 
tpjp 1:  
xspf;fjpuhdJxUFtpnyd;Rmy;yJFopnyd;rpd; xspapay; ikaj;jpd; topahfr; nry;Yk; 
NghJtpyfyilahky; mNjghijapy; nry;fpwJ.  
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tpjp 2  
Kjd;ikmr;Rf;F ,izahftUk; xspf;fjph;fs;>Ftpnyd;rpd; kPJgLk;NghJKjd;ikf; 
Ftpaj;jpy; Ftpf;fg;gLk;. Fopnyd;rpd; kPJgLk;NghJKjd;ikf; 
Ftpaj;jpypUe;Jtpyfyile;Jnry;tJNghy; Njhd;Wk;.  
 

  
tpjp3 : 
Kjd;ikf;Ftpak; topahfr; nrd;WFtpnyd;rpd; kPJtpOk; xspf;fjph;fSk;>Kjd;ikf; 
Ftpaj;ijNehf;fpr; nrd;WFopnyd;rpd; kPJtpOk; xspf;fjph;fSk; 
tpyfyile;jgpwFKjd;ikmr;Rf;F ,izahfr; nry;Yk;.  
 

 
 
Ftpnyd;rpd; topahfxsptpyfy;:  
 
ntt;NtWnjhiyTfspy; nghUs; itf;fg;gLk; NghJ>Ftpnyd;rpdhy; cUthf;fg;gLk; 
gpk;gq;fs; Fwpj;Jtphpthff; fhz;Nghk;.  
 
nghUs; <wpyhj; njhiytpy; cs;sNghJ 
nghUs; <wpyhj; njhiytpy; itf;fg;gLk; NghJ>Kjd;ikf; Ftpaj;jpy; nka;g;gpk;gk; 
cUthf;fg;gLfpwJ. gpk;gj;jpd; msTnghUspd; msittplg; gyklq;Frpwpajhf ,Uf;Fk;.  

  
nghUs; Cf;Fmg;ghy; itf;fg;gLk; NghJ(>2F) 
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nghUshdJtisTikaj;jpw;Fmg;ghy; itf;fg;gLk; NghJ>rpwpajiyfPohd>nka;g; 
gpk;gkhdJnyd;rpd; kWGwk; tisTikaj;jpw;Fk;>Kjd;ikf; Ftpaj;jpw;Fk; 
,ilNaNjhd;WfpwJ.  
 

 
nghUs; C y; itf;fg;gLk; NghJ 
nghUnshd;WFtpnyd;rpd; tisTikaj;jpy; itf;fg;gLk; 
NghJ>mNjmstpyhd>jiyfPohd>nka;g;gpk;gk; nyd;rpd; kw;nwhUgf;fj;jpd; 
tisTikaj;jpy; fpilf;fpwJ.  
 

 
nghUs; Ff;Fk; Cf;Fk; ,ilNaitf;fg;gLk; nghOJ.  
nghUnshd;W>Ftpnyd;rpd; tisTikaj;jpw;Fk;>Kf;fpaFtpaj;jpw;Fk; ,ilNaitf;fg;gLk; 
NghJmstpy; nghpa>jiyfPohd>nka;g;gpk;gk; nyd;rpd; kWGwj;jpy; 
tisTikaj;jpw;Fmg;ghy; cUthfpwJ.  
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nghUs; Kjd;ikf; Ftpaj;jpy; itf;fg;gLk; nghOJ> 
nghUnshd;W>Ftpnyd;rpd; Kjd;ikf; Ftpaj;jpy; itf;fg;gLk; NghJ>mstpy; 
nghpajiyfPohd>nka;g;gpk;gk; <wpyhj; njhiytpy; cUthf;fg;gLfpwJ.  

 
nghUs; Kjd;ikf; Ftpak; Fkw;Wk; xspapay; ikak; OMfpatw;Wf;F 
,ilNaitf;fg;gLk; NghJ.  
nghUnshd;W>Ftpnyd;rpd; Kjd;ikf; Ftpaj;jpw;Fk;>xspapay; ikaj;jpw;Fk; 
,ilNaitf;fg;gLk; NghJ>mstpy; nghpa>Neuhdkhag;gpk;gj;ijg; nghUs; ,Uf;Fk; 
mNjgf;fj;jpy; cUthf;FfpwJ.  
 

Ftpnyd;rpd; gad;ghLfs;:  
 
1. ,itxspg;glf; fUtpapy; gad;gLfpd;wd.  
2. ,itcUg;ngUf;Fk; fz;zhbfshfg; gad;gLfpd;wd.  
3. ,itEz;Nzhf;fpfs;>njhiyNehf;fpfs; kw;Wk; eOtg;gltPo;j;jpfs; (Slide Projector) 

Nghd;wtw;wpd; cUthf;fj;jpy; gad;gLfpd;wd.  
4. J}ug;ghh;itvd;wghh;itf; Fiwghl;ilr; rhpnra;ag; gad;gLfpd;wd.  

 
Fopnyd;rpd; topahfxsptpyfy;:  
 
Fopnyd;rpd; Kd;ghftha;g;Gs;s ,uz;Lepiyfspy; nghUs; itf;fg;gLk; NghJcUthf;fg;gLk; 
gpk;gq;fs; Fwpj;Jf; fhz;Nghk;.  
 
nghUs; <wpyhj; njhiytpy; cs;snghOJ 
 
 nghUnshd;W> Fop nyd;rd; Kd;ghf><wpyhj; njhiytpy; itf;fg;gLk; 
NghJ>Neuhd>kpfr;;rpwpakhag;gpk;gk; Fopnyd;rd; Kjd;ikf; Ftpaj;jpy; cUthf;fg;gLfpwJ.  
 

  
nghUshdJmstplf;$banjhiytpy; itf;gg;gLk; NghJ 
 
nghUnshd;WFopnyd;rpw;FKd;ghf>mstplf;$banjhiytpy; itf;fg;gLk; 
NghJ>Fopnyd;rpd; xspapay; ikaj;jpw;Fk;>Kjd;ikf; Ftpaj;jpw;Fk; 
,ilNaNeuhd>rpwpakhag;gpk;gj;ijcUthf;FfpwJ.  
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 nyd;rpw;Fk; nghUSf;Fk; ,ilNacs;snjhiyTFiwAk; NghJ>gpk;gj;jpw;Fk; nyd;rpw;Fk; 
,ilNacs;snjhiyTk; FiwfpwJ. NkYk; gpk;gj;jpd; msTmjpfhpf;fpwJ.  

 
Fopnyd;rpd; gad;ghLfs;:  
 
1. ,itfypypNahnjhiyNehf;fpapy; fz;zUFnyd;rhfg; gad;gLfpd;wd.  
2. ,itntspahl;fisj; njhpe;Jnfhs;stPl;bd; fjTfspy; Vw;gLj;jg;gLk; csTj; Jisfspy; 

nghUj;jg;gLfpd;wd.  
 

3. ,itfpllg;ghh;itvd;Dk; ghh;itf; Fiwghl;ilr; rhpnra;ag; gad;gLfpd;wd. 
 

nyd;Rrkd;ghL:  
  
NfhsfMbfspd; Mbr;rkd;ghl;ilg; 
NghyNt>Nfhsfnyd;RfSf;Fnyd;Rrkd;ghLcUthf;fg;gl;bUf;fpwJ. ,r; rkd;ghLnghUspd; 
njiyT(u),gpk;gj;jpd; njhiyT(v)kw;Wk; Ftpaj; njhiyT(f)Mfpatw;iwj; njhlh;GgLj;JfpwJ.  
   nyd;Rrkd;ghlhdJ> 

1 1 1

f v u
= − vdf; Fwpf;fg;gLfpwJ.  

,JFtpnyd;Rkw;Wk; Fopnyd;RMfpatw;wpw;Fg; nghJthdJ.  
 
 nyd;Rnjhlh;ghdfzf;FfSf;FtpilfhzKw;gLk; NghJ>gad;gLj;jg;gLk; 
msTfSf;fhdjFe;jFwpaPl;bidkpFe;jftdj;Jld; ifahsNtz;Lk;.  
 
FwpaPl;LkuG:  
 
 nyd;Rfspd; fjph; tiuglq;fspy; gy;NtWnjhiyTfismstpLtjw;Ff; fhh;Brpad; 
FwpaPl;LkuGgad;gLj;jg;gLfpwJ. ,f;FwpaPl;Lkugpd; gb> 
1. nghUs; vg;NghJk; nyd;rpw;F ,lg;gf;fk; itf;fg;glNtz;Lk;  

 
2. midj;JnjhiyTfSk;>xspapay; ikaj;jpypUe;Njmsf;fg;glNtz;Lk;.  

 
3. gLfjphpd; jpirapy; Nkw;nfhs;sg;gLk; mstPLfisNeh;Fwpahff; nfhs;sNtz;Lk;.  

1. gLfjphpd; jpirf;Fvjphj;jpirapy; Nkw;nfhs;sg;gLk; mstPLfisvjph;Fwpahff; 
nfhs;sNtz;Lk;.  
 

2. Kjd;ikmr;Rf;Fr; nrq;Fj;jhfNky;Nehf;fpmsf;fg;gLk; msTfisNeh;Fwpahff; 
nfhs;sNtz;Lk;.  
 

3. Kjd;ikmr;Rf;Fr; nrq;Fj;jhff; fPo;Nehf;fpmsf;fg;gLk;. msTfisvjph;Fwpahff; 
nfhs;sNtz;Lk;.  

 
nyd;rpd; cUg;ngUf;fk;:  
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 NfhsfMbfisg; NghyNt>Nfhsfnyd;RfSk; cUg;ngUf;fk; nra;fpd;wd. gpk;gj;jpd; 
cauj;jpw;Fk;>nghUspd; cauj;jpw;Fk; ,ilNacs;sjfT 'cUg;ngUf;fk;' vdg;gLfpwJ. 
cUg;ngUf;fk; 'm' vd;wvOj;jhy; Fwpf;fg;gLfpwJ. nghUspd; cauj;ijh vdTk;>gpk;gj;jpd; 
cauj;ijh' vdTk; nfhz;lhy;> 
 

   
'h

m
h

= =
gpk; gj; jpd; cauk;

nghUspd; cauk;
 

 cUg;ngUf;fkhdJ> gpk;gj;jpd; njhiyT kw;Wk; nghUspd; njhiyT Mfpatw;iwf; 
nfhz;Lk; njhlh;G gLj;jg;gLfpwJ.  

   
v

m
u

= =
gpk; gj;jpd; njhiyT

nghUspd; njhiyT
 

 cUg;ngUf;fj;jpd; kjpg;G 1 I tpl mjpfkhf ,Ue;jhy;> nghUis tplg; nghpa gpk;gKk;> 
1 I tpl Fiwthf ,Ue;jhy; nghUis tplr; rpwpa gpk;gKk; fpilf;Fk;.  
 
nyd;ircUthf;FNthh; rkd;ghL:  
 
 midj;Jnyd;RfSk; xspGFk; Clfq;fshy; cUthf;fg;gLfpd;wd. ,e;jClfq;fs; 
NtWgl;lxsptpyfy; vz;fisf; nfhz;lit. nyd;ircUthf;Fk; xUth; nyd;rpd; tpisTMuk; 
kw;Wk; xsptpyfy; vz; Fwpj;Jmwpe;jpUf;fNtz;Lk;. nyd;Rrkd;ghlhdJ>Ftpaj; 
njhiyT>nghUs; kw;Wk; gpk;gj;jpd; njhiyTMfpatw;iwkl;LNknjhlh;Gg;gLj;Jtjhy;>nyd;rpd; 
tisTMuk;>xsptpyfy; vz; kw;Wk; Ftpaj;njhiyTMfpatw;iwj; njhlh;GgLj;Jk; 
rkd;ghLxd;WNjitg;gLfpwJ. ,j;NjitiaepiwNtw;Wtjw;fhf 'nyd;ircUthf;FNthh; 
rkd;ghL" (Lens Maker's Formula)cUthf;fg;gl;lJ. ,r;rkd;ghl;bd; ghb> 
 

   
1 2

1 1 1
( 1)

f R R


 
= − − 

 
 

 ,q;Fμ vd;gJnyd;Rnra;ag; gad;gLj;jg;gl;lnghUspd; xsptpyfy; vz;>R1, R2vd;git 

nyd;rpd; ,U Nfhsfg; gug;Gfspd; tisTMuq;fs; f vd;gJFtpaj; njhiyTMFk;.  
 
nyd;Rrkd;ghLkw;Wk; nyd;ircUthf;FNthh; 
rkd;ghLMfpaitnky;ypanyd;RfSf;Fkl;LNknghUe;jf; $bait. 
jbkdhdnyd;RfSf;F ,t;tpUrkd;ghLfSk; rpwpakhw;wq;fs; 
nra;Jgad;gLj;jg;gLfpd;wd. 
 
nyd;rpd; jpwd;:  
 
 xUxspf;fjph; nyd;rpd; kPJgLk;NghJmf;fjpuhdJFtpf;fg;gLk; my;yJtphpf;fg;gLk; 
msthdJnyd;rpd; Ftpaj;njhiyitg; nghWj;jJ. nyd;Rxd;Wjd; kPJtpOk; xspf;fjph;fisf; 
Ftpf;Fk; (Ftpnyd;R) my;yJtphpf;Fk; (Fopnyd;R) msTnyd;rpd; jpwd; vdg;gLfpwJ. 
vdNt>nyd;rpd; jpwd; vd;gJxUnyd;rpd; Ftpf;Fk; my;yJtphpf;Fk; jpwd; 
vdtiuaWf;fg;gLfpwJ. nyd;rpd; jpwd; vd;gJvz;zstpy; me;jnyd;rpd; Ftpaj; njhiytpd; 
jiyfPo; kjpg;gpw;Fr; rkk; vdtiuaWf;fg;gLfpwJ.  

   
1

P
f

=  

 nyd;rpd; jpwdpd; SImyF 'ilahg;lh;' MFk;. ,J'D'vd;wvOj;jhy; Fwpf;fg;gLfpwJ. 

nyd;rpd; Ftpaj; njhiyTkPl;lh; (m) vd;wmyfhYk;> 
 
Ftpnyd;Rkw;Wk; Fopnyd;RNtWghLfs;:  
 

vz; Ftpnyd;R Fopnyd;R 
1. ikaj;jpy; jbj;Jk; Xuj;jpy; 

nkype;Jk; fhzg;gLk;  
ikaj;jpy; nkype;Jk; 
Xuj;jpy; jbj;Jk; 
fhzg;gLk;  
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2. ,JFtpf;Fk; nyd;R ,Jtphpf;Fk; nyd;R 
3. ngUk;ghYk; nka;g;gpk;gq;fisj; 

Njhw;Wtpf;Fk; 
khag;gpkgq;fisj; 
Njhw;Wtpf;Fk;.  

4. J}ug;ghh;itFiwghl;ilr; 
rhpnra;ag; gad;gLfpwJ 

fpl;lg;ghh;itFiwghl;ilr; 
rhpnra;ag; gad;gLfpwJ.  

 
nyd;rpd; jpwdhdJilahg;lh; (D) vd;wmyfhYk; Fwpf;fg;gLk; NghJ1D = 1 m-1 
 
xUilahg;lh; vd;gJ>xUkPl;lh; Ftpaj; njhiyTnfhz;lnyd;rpd; jpwd; MFk;. FwpaPl;Lkugpd; 
gb>Ftpnyd;rpd; jpwd; Neh;f;FwpahfTk;>Fopnyd;rpd; jpwd; vjph;f; FwpahfTk; nfhs;sg;gLfpwJ.  
 
kdpjf;fz;:  
 
 kdpjf;fz; kpfTk; kjpg;Gtha;e;jJk;>El;gkhdJkhdczh; cWg;ghFk;. mw;Gjcyiff; 
fhz;gjw;fhdtopahfTk; fz;fNsmikfpd;wd.  
 
fz;zpd; mikg;G:  
 
 tpopahdJVwj;jho 23 nr.kPtpl;lk; nfhz;lNfhs tbt mikg;GilaJ. fz;zpy; cs;s 
'];fpspuh" vd;Dk; typikahdrt;tpdhy; fz;zpd; cs;SWg;Gfs; ghJfhf;fg;gLfpd;wd.  
 
fz;zpy; cs;sKf;fpakhdgFjpfs;:  
 
fhh;dpah: ,J tpopf;Nfhsj;jpd; Kd; gFjpapy; fhzg;gLk; nky;ypaxspGFk; glyk; MFk;. 
,JNtfz;zpy; xstpyfy; eilngwk; Kf;fpakhdgFjpMFk;. fhh;dpahitmilAk; 
xspf;fjph;fs; xsptpyfy; milar; nra;ag;gl;Ltpopnyd;rpd; kPJFtpf;fg;gLfpwJ.  
 
Ihp];: ,J fz;zpd; epwKilagFjpahFk;. ,JePyk;>gOg;Gmy;yJgr;irepwj;jpy; fhzg;glyhk;. 
,Jxt;nthUkdpjUf;Fk; jdpj;jd;iktha;e;jepwk; kw;Wk; mikg;igf; nfhz;bUf;Fk;. 
,Jxspg;glf; fUtpapd; Kfg;igg; Nghd;Wnray;gl;lfz;ghitapd; cs;NsEioAk; 
xspf;fjph;fspd; msitf; fl;Lg;gLj;JfpwJ.  
 
fz;ghit: ,J Ihp]pd; ikag;gFjpahFk;. nghUspypUe;JtUk; xspf;fjph;fs; fz;ghitapd; 
topahfNttpopj;jpiuiamilfpd;wd.  
 
tpopj;jpiu (nul;bdh): ,J tpopf; Nfhsj;jpy; gpd;Gwcl;gug;GMFk;. kpfmjpfczh; El;gk; 
cila ,g;gFjpapy; nghUspd; jiyfPohdnka;g; gpk;gk; cUthf;fg;gLfpwJ.  
 
rpypahpj; jirfs;:tpopnyd;rhdJrpypahpj; jirfshy; jhq;fg;gl;Ls;sJ. nghUs;fspd; 
njhiytpw;FVw;g>tpopnyd;Rjd; Ftpaj; J}uj;ijkhw;wpf; nfhs;s ,j;jirfs; cjTfpd;wd.  
 
tpopnyd;R: ,J fz;zpd; kpfKf;fpakhdgFjpahFk;. ,J ,aw;ifapy; mike;jFtpnyd;rhfr; 
nray;gLfpwJ.  
 
nray;gLk; tpjk;:  
 
 fz;zpy; cs;sxspGFk; glykhdfhh;dpahjd; kPJgLk; xspf;fjph;fis>Ihp]pd; 
ikag;gFjpapy; cs;sfz;ghitiaNehf;fpj; jpUg;GfpwJ. ,f;fjph;fs; tpopnyd;irmilfpd;wd. 
tpopnyd;rhdJ Ftp nyd;rhfr; nray;gLtjhy;> ,f;fjph;fs; Ftpf;fg;gl;Ltpopj;jpiuapy; 
jiyfPohd>nka;g;gpk;gk; Njhw;Wtpf;fg;gLfpwJ. ,k;gpk;gk; ghh;iteuk;Gfs; %yk; %isf;FvLj;Jr; 
nry;yg;gl;L ,Wjpahf %isahdJNeuhdgpk;gj;ijczh;fpwJ.  
 
tpopVw;gikTj; jpwd;:  
 
 mUfpy; cs;skw;Wk; njhiytpy; cs;snghUs;fisj; njspthff; 
fhz;gjw;FVw;gtpopnyd;Rjd;idkhw;wpmikj;Jf; nfhs;Sk; jd;ik> 'tpopVw;gikTj; jpwd;' 
vdg;gLfpwJ. tpopnyd;Rjd;DilaFtpaj; njhiyitkhw;wpaikg;gjw;Frpypahpj; jirfs; 
cjTfpwJ.  
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 tpopnyd;rhdJ>nefpOk; jd;iknfhz;l> n[y;ypNghd;wnghUshy; MdJ. rpypahpjirfs; 
RUq;fp>tphpitilAk; NghJ>nyd;rpd; tisTk;>Ftpaj; njhiyTk; khw;wpaikf;fg;gLfpwJ. ehk; 
njhiytpy; cs;snghUs;fisf; fhZk; NghJ>rpypahpj; jirfs; tphptiltjd; %yk; 
tpopnyd;rpd; jbkd; Fiwe;Jnky;ypajhfkhw;wg;gLfpwJ. ,jdhy; tpopnyd;rpd; FtpaJ}uk; 
mjpfhpf;fg;gl;LnghUs; njspthfGydhfpwJ. khwhf>ehk; mUfpy; cs;sg; nghUs;fisf; fhZk; 
NghJrpypahpj;jirfs; RUq;Ftjhy; tpopnyd;rpd; jbkd; mjpfhpf;fpwJ. ,jdhy; tpopnyd;rpd; 
FtpaJ}uk; Fiwe;JnghUspd; njspthdgpk;gk; tpopj;jpiuapy; tPo;j;jg;gLfpwJ.  
 
ghh;itePl;bg;G:  
 

 ,UmLj;jLj;jxspj;Jbg;GfSf;F ,ilg;gl;lfhy ,ilntsp
1

16
tpdhbiatplf; Fiwthf 

,Ue;jhy;>kdpjf; fz;fshy; mtw;iwj; jdpj;jdpahfNtWgLj;jpmwpa ,ayhJ. ,J 
'ghh;itePl;bg;G' vdg;gLk;.  
 
fz;zpd; mz;ikg;Gs;spkw;Wk; Nra;ikg;Gs;sp:  
 
 kdpjf; fz; xd;wpdhy; jd; vjphpy; cs;sg; nghUs;fisj; njspthff; 
fhzf;$bakpfr;rpwpaj; njhiyT 'njspTWfhl;rpapd; kPr;rpWj; njhiyT' vdg;gLk;. 
,Jmz;ikg;Gs;spvd;Wk; miof;fg;gLfpwJ. ,Jkdpjf; fz;zpw;Fg; nghJthf 25 
nr.kPvd;wmstpy; ,Uf;Fk;.  
 
fz; xd;wpdhy;>vt;tsTj; njhiytpy; cs;sg; nghUs;fisj; njspthff; 
fhzKbfpwNjh>mg;Gs;spNra;ikg;Gs;spvd;Wmiof;fg;gLfpwJ. nghJthf>Nra;ikg; 
Gs;spahdJ<wpyhj; njhiytpy; mike;jpUf;Fk;.  
 
fz;zpd; FiwghLfs;:  
 
 ,ay;ghfkdpjfz;fspdhy; 25 nr.kPKjy; <wpyhj; njhiyTtiucs;sg; nghUs;fisj; 
njspthffhzKbAk;. Mdhy; taJKjph;Tcs;spl;lgy;NtWfhuzq;fshy; rpykdpjh;fspd; 
ghh;itapy; FiwghLVw;gLfpwJ. fz;zpy; Vw;gLk; rpynghJthdFiwghLfisg; 
gw;wptpthjpg;Nghk;.  
 
fpl;lg; ghh;it (ikNahgpah):  
 
 ikNahgpah vd;W miof;fg;gLk; 'fpl;lg;ghh;it' vd;Dk; FiwghlhdJ tpopf;Nfhsk; 
rpwpJ ePz;L tpLtjhy; Vw;gLfpwJ. ,f;FiwghL cs;s kdpjh;fshy; mUfpy; cs;s 
nghUs;fisj; njspthff; fhz KbAk;. Mdhy; njhiytpy; cs;s nghUs;fis 
fhzKbahJ. tpop nyd;rpd; Ftpa J}uk; FiwtjhYk;> tpop nyd;rpw;Fk; tpopj; jpiuf;Fk; 
,ilNa cs;s njhiyT mjpfhpg;gjhYk; ,f;FiwghL vw;gLfpwJ. ,jdhy; fz;zpd; 
Nra;ikg; Gs;spahdJ><wpyhj; njhiytpy; mikahky;> fz;zpd; mz;ikg; Gs;spia Nehf;fp 
efh;e;J tpLfpwJ. ,jdhy; njhiytpy; cs;s nghUs;fspd; gpk;gq;fs; tpopj;jpiuf;F Kd;ghf 
cUthf;fg;gLfpd;wd. jFe;j Ftpaj; njhiyT nfhz;l Fopnyd;irg; gad;gLj;Jtjd; %yk; 
,f;Fiwghl;il rhp nra;ayhk;. gad;gLj;jg;gl Ntz;ba Fopnyd;rpd; Ftpaj; njhiyitg; 
gpd;tUkhW fz;lwpayhk;.  
 
 fpl;lg; ghh;itFiwghLcilaxUkdpjuhy; xvd;wnjhiyTtiuAs;snghSs;fisf; 
fhzKbfpwJvdf; nfhs;Nthk;. mth; <wpyhj; njhiyTtiucs;snghUs;fisf; 
fhztpUk;gpdhy;>gad;gLj;jg;glNtz;ba Fop nyd;rpd; Ftpa J}uk; f = -x 
xvd;wnjhiyTtiunjspthfg; 
ghh;f;fKbfpd;wxUegh;>yvd;wnjhiyTtiufhztpUk;gpdhy;>Njitg;gLk; Fopnyd;rpd; Ftpa J}uk;  

     
xy

f
x y

=
−

 

 
J}ug; ghh;it (i`g;gh; nkl;Nuhgpah):  
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 J}ug; ghh;itvd;Wmiof;fg;gLk; n`g;gh; nkl;Nuh/gpah; FiwghlhdJtpopf;Nfhsk; 
RUq;Ftjhy; Vw;gLfpwJ. ,f;FiwghLcilakdpjh;fshy; njhiytpy; cs;snghUs;fisj; 
njspthff; fhzKbAk;. Mdhy; mUfpy; cs;sg; nghUs;fisf; fhzKbahJ. tpopnyd;rpd; 
Ftpaj;njhiyTmjpfhpg;gjhYk;>tpopnyd;Rf;Fk; tpopj; jpiuf;Fk; ,ilNacs;sj; 
njhiyTFiwtjhYk; ,f;FiwghLVw;gLfpwJ. ,jdhy; mz;ikg; Gs;spahdJ 25 
nr.kPvd;wnjhiytpy; mikahky;>Nra;ikg; Gs;spiaNehf;fpefh;e;JtpLfpwJ. vdNt>mUfpy; 
cs;snghUs;fspd; gpk;gq;fs; tpopj;jpiuf;Fmg;ghy; (gpd;Gwk;) cUthf;fg;gLfpd;wd. 
jFe;jFtpaj;njhiyTnfhz;l Ftp nyd;rpidg; gad;gLj;Jtjd; %yk; ,f;Fiwghl;ilr; 
rhpnra;ayhk;. gad;gLj;jg;glNtz;baFtpnyd;rpd; Ftpaj; njhiyitgpd;tUk; Kiwapy; 
fz;lwpayhk;. J}ug; ghh;itFiwghLcilaxUkdpjuhy; d vd;wnjhiytpw;Fmg;ghy; 
cs;snghUs;fiskl;LNkfhzKbfpwJvdf; nfhs;Nthk;. mth; 
df;FFiwthfcs;sDvd;wnjhiytpy; mike;jnghUs;fisAk; 
fhztpUk;gpdhy;>gad;gLj;jg;glNtz;ba Ftp nyd;rpd; Ftpa J}uk;.  

    
dD

f
d D

=
−

 

tpopVw;gikTj; jpwd; FiwghL 
 
 kdpjhpy; Vw;gLk; taJKjph;Tfhuzkhf>rpypahpj; jirfs; tYtpof;fpd;wd. NkYk; 
tpopnyd;Rjd; nefpo;Tj; jd;ikia ,of;fpwJ. ,jdhy; tpopapd; Vw;gikTj; jpwdpy; 
FiwghLVw;gLfpwJ.  
 
 ,f;FiwghLcilarpytaJKjph;e;jnghpath;fshy; mUfpy; cs;snghUs;fisj; 
njspthff; fhzKbahJ. vdNt ,f;FiwghL 'taJKjph;T J}ug;ghh;it" vd;Wk; 
miof;fg;gLfpwJ.  
rpykdpjh;fs; xNuNeuj;jpy; fpl;lg;ghh;itkw;Wk; J}ug;ghh;itMfpaghh;itf; FiwghLfshy; 
ghjpf;fg;glyhkl;. ,f;FiwghlhdJ> ",U Ftpanyd;Rfs;' (Bifocal lenses) %yk; 
rhpnra;ag;gLfpwJ. ,e;jnyd;rpd; Nky;Gwk; Fop nyd;Rk; 
(fpl;lg;ghh;itiarhpnra;JePz;lnjhiytpy; cs;snghUs;fisf; fhzTk;)>fPo; Gwk; Ftp nyd;Rk; 
(J}ug;ghh;itrhpnra;Jgbg;gjw;FVw;wtifapYk;) nfhz;Lmikf;fg;gl;bUf;Fk;.  
 
ghh;itr; rpjwy; FiwghL(Astigmatism) : 
 
 ,f;FiwghLcilafz;fshy;> ,izahdkw;Wk; fpilkl;lf; NfhLfisj; njspthff; 
fhz ,ayhJ. ,f;FiwghLkuGuPjpahfNthmy;yJfz;zpy; Vw;gLk; ghjpg;GfspdhNyhNjhd;wyhk;.  
 
 tpopnyd;rpy; Vw;gLk; fz;Giu>fhh;dpahtpy; cUthFk; Gz;fs;>tpopapd; Nkw;gug;Gfspy; 
cz;lhFk; fhaq;fs; Nghd;wtw;why; tpopnyd;rpd; Vw;gLk; xOq;fw;wjd;ikahy; 
,f;FiwghLVw;gLfpwJ. cUisnyd;Rfs; (Cylindrical lenses) %yk; ,f;Fiwghl;ilr; 
rhpnra;ayhk;.  
 
Ez;Nzhf;fpfs;:  
 
 Ez;Nzhf;fpfs; vd;git kpfEz;zpa nghUs;fisf; fhz cjTk; xspapay; 
fUtpahFk;. ,it vspa Ez;Nzhf;fpfs; kw;Wk; $l;L Ez;Nzhf;fpfs; vd;W 
tifg;gLj;jg;gLfpd;wd.  
 
vspa Ez;Nzhf;fp: 
 
 Fiwe;jFtpaj; njhiyTnfhz;l Ftp nyd;rhdJvspaEz;Nzhf;fpahfr; nray;gLfpwJ. 
Ftpnyd;irf; fz;fSf;FmUfpy; itj;J>nghUs;fisg; ghh;f;Fk; NghJ>nghUs;fspd; 
nghpjhf;fg;gl;lkhag;gpk;gk; Njhw;Wtpf;fg;gLfpwJ.  
 
 ABvd;wnghUis> ftp nyd;rpd; Kf;fpaFtpaj;jpw;Fs; (u < f) itj;Jnyd;rpd; kW 
Gwj;jpd; topahfg; nghUisf; fhzNtz;Lk;. Ftpnyd;rpd; Kf;fpaFtpaj;jpw;Fk;>xspapay; 
ikaj;jpw;Fk; ,ilNanghUs; itf;fg;gLk; NghJ>nyd;rhdJNeuhd>nghpjhf;fg;gl;lkhag; 
gpk;gj;ijnghUs; ,Uf;Fk; mNjgf;fj;jpy; Njhw;Wtpf;fpwJ.  
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gpk;gj;jpd; njhiythdJ>njspTWfhl;rpapd; kPr;rpWnjhiyTf;Fr; (D)rkkhf ,Uf;Fk;. 

(Fiwghlw;wfz;zpw;FD = 25nr.kP 
 
vspaEz;Nzhf;fpapd; gad;ghLfs;:  

1. ,J fbfhuk; gOJ ghh;g;gth;fs; kw;Wk; Mguzq;fs; nra;gth;fshy; gad;gLj;jg;gLfpwJ.  
 

2. rpwpa vOj;Jf;fisg; gbf;f cjTfpwJ.  
 

3. G+f;fs; kw;Wk; G+r;rpfspd; ghfq;fiscw;WNehf;fg; gad;gLfpwJ.  
 

4. jlamwptpay; Jiwapy;>ifNuiffisg; gFj;jwpag; gad;gLfpwJ.  
 

$l;L Ez;Nzhf;fp:  
 
 ,e;E}z;Nzhf;fpAk; kpf Ez;zpa nghUs;fisf; fhz cjTfpwJ. ,jd; 
cUg;ngUf;Fj;jpwd; vspa Ez;Nzhf;fpapd; cUg;ngUf;Fj;jpwid tpl mjpfk;.  
 
 Ftpnyd;rpd; Ftpaj; njhiytpidf; Fiwg;gjd; %yk; Ez;Nzhf;fpapd; 
cUg;ngUf;Fj;jpwidmjpfhpf;fyhk;. Mdhy;>nyd;Rfistbtikg;gjpy; cs;s 
,lh;ghLfshy;>Ftpa J}uj;jpidxUFwpg;gpl;lmstpw;FNky; Fiwf;f ,ayhJ. vdNt 
$l;LEz;Nzhf;fpapy;>cUg;ngUf;fj;ijmjpfhpg;gjw;fhf ,uz;LFtpnyd;Rfs; 
gad;gLj;jg;gLfpd;wd.  
 
mikg;G:  
 
 $l;LEz;Nzhf;fpahdJ ,uz;L Ftp nyd;Rfisf; nfhz;lJ. ,tw;wpy; 
nghUSf;FmUfpy; cs;sFiwe;jFtpa J}uk; nfhz;lFtpnyd;rhdJ> 'nghUsUFnyd;R' 
my;yJnghUsUFtpy;iyvd;Wk; cw;WNehf;FgtUilafz;zpw;FmUfpy; 
cs;smjpftpl;lKk;>mjpfFtpa J}uKk;>nfhz;lFtpnyd;R 'fz;zUFnyd;R' 
my;yJfz;zUFtpy;iyvd;Wk; miof;fg;gLfpd;wd. ,e;j ,uz;Lnyd;RfSk; Kd;Dk; gpd;Dk; 
efuf;$batifapy; mikf;fg;gl;lFWfyhdFohapDs; nghUj;jg;gl;Ls;sd.  
 
nray;gLk; tpjk;:  
 
 nghUs; (AB)ahdJ>nghUsUFnyd;rpd; Ftpa J}uj;ijtplr; rw;Wf; $Ljyhdnjhiytpy; 
itf;fg;gLfpwJ. nghUsUFnyd;rpd; kWGwj;jpy; nghpa>jiyfPohd>nka;g;gpk;gk; 
Njhw;Wtpf;fg;gLfpwJ. ,e;jgpk;gkhdJfz;zUFnyd;rpw;Fg; nghUshfr; nray;gLfpwJ. NkYk; 
,g;gpk;gkhdJ(A'B')fz;zUFnyd;rpd; Kjd;ikf; Ftpaj;jpw;Fs; 
mikAkhWfz;zUFnyd;Rrhpnra;ag;gLfpwJ. fz;zUFnyd;R>mstpy; 
nghpaNeuhdkhagpk;gj;ijg; (A'B') nghUs; ,Uf;Fk; mNjgf;fj;jpy; Njhw;Wtpf;fpwJ.  
 
 $l;LEz;Nzhf;fpapd; cUg;ngUf;Fj; jpwdhdJ>vspaEz;Nzhf;fpapd; cUg;ngUf;Fj; 
jpwidf; fhl;bYk; 50 Kjy; 200 klq;Ftiumjpfkhf ,Uf;Fk;.  
 
efUk; Ez;Nzhf;fp:  
 
 ,J 0.01 kp.kPvd;wmstpyhdkpfr;rpwpaj; njhiyTfiskpfj; 
Jy;ypakhfmse;jwpaf;$bakpfr; rpwe;jfUtpfspy; xd;whFk;. ,Jnth;dpah; jj;Jtj;jpd; 
mbg;gilapy; nray;gLfpwJ. ,jd; kPr;rpw;wsT 0.01 kp.kPMFk;.  
 
njhiyNehf;fpfs;: 
 
 rkPgj;jpy; Njhd;wpare;jpufpufzj;ijePq;fs; ghh;j;jpUf;fpwPh;fsh? ntw;Wf; 
fz;fshy;>me;epfo;itj; njspthffhz ,ayhJ. ntFnjhiytpy; cs;snghUs;fisehk; 
njspthff; fhznjhiyNehf;fpfs; cjTfpd;wd.  
 
 njhiytpy; cs;snghUs;fisf; fhzcjTk; xspapay; fUtpfs; njhiyNehf;fpfs; 
vdg;gLfpd;wd. 1608 Mk; Mz;L N[hfd; ypg;uN~ vd;gtuhy; Kjd; Kjypy; 
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njhiyNehf;fpcUthf;fg;gl;lJ. 
tpz;kPd;fiscw;WNehf;Ftjw;fhffypypNahxUnjhiyNehf;fpiacUthf;fpdhh;. mth; fz; 
fz;zhbfs; nra;Ak; filf;fhuh; xUthpd; filapy; itf;fg;gl;bUe;jnyd;rpd; topahfj; 
njhiytpy; cs;sfhyepiyf;fhl;bapd; nghpjhf;fg;gl;lgpk;gj;ijf; fz;lhh;. 
,jidmbg;gilahff; nfhz;LnjhiyNehf;fpiacUthf;fpdhh;. ,j;njhiyNehf;fp %yk; 
tpahod; NfhisAk;>rdpNfhisr; Rw;wpAs;stisaq;fisAk; Muha;e;jhh;. nfg;sh; vd;w 
,aw;gpayhsh; 1611 Mk; Mz;LxUnjhiyNehf;fpiacUthf;fpdhh;. ,Jmbg;gilapy; 
jw;fhythdpay; njhiyNehf;fpiaxj;jpUe;jJ.  
 
njhiyNehf;fpapd; tiffs;:  
 
xspapay; gz;Gfismbg;gilahff;; nfhz;LnjhiyNehf;fpfs;  
1. xsptpyfy; njhiyNehf;fpfs;  
2. xspvjpnuhspg;Gj; njhiyNehf;fpfs;  
vd ,Utiffshftifg;gLj;jg;gLfpd;wd. 
 
 xsptpyfy; njhiyNehf;fpfspy; 'nyd;Rfs;' gad;gLj;jg;gLfpd;wd. 
fypypNahnjhiyNehf;fp>nfg;sh; njhiyNehf;fp> epwkw;w xsptpyf;fpfs; (Achromatic refractors) 
Mfpait xsptpyfy; njhiy Nehf;fpfSf;F vLj;Jf;fhl;Lfs; MFk;.  
 
 xspvjpnuhspg;GnjhiyNehf;fpfspy; 'NfhsfMbfs;" gad;gLj;jg;gLfpd;wd. 
fphpNfhpad;>epA+l;ld;>Nf];fpiud; njhiyNehf;fpfs; 
Nghd;witxspvjpnuhspg;GnjhiyNehf;fpfSf;FvOj;Jf; fhl;Lfs; MFk;.  
 
njhiyNehf;fpfisg; gad;gLj;jpfhzf; $banghUs;fismbg;gilahff; 
nfhz;LnjhiyNehf;fpfs;  
  1. thdpay; njhiyNehf;fpfs;  
  2. epyg;gug;GnjhiyNehf;fpfs;  
vd ,UngUk; gphpTfshfg; gphpf;fg;gLfpd;wd.  
 
thdpay; njhiyNehf;fpfs; (Astronomical Telescopes):  
 
 ,itthd;nghUl;fshdNfhs;fs;>tpz;kPd;fs;>tpz;kPd; jpus;fs;>Jizf; Nfhs;fs; 
Nghd;wtw;iwf; fhzg; gad;gLfpd;wd.  
 
epyg;gug;GnjhiyNehf;fpfs; (Terrestrial Telescopes):  
 
 thdpay; njhiyNehf;fpfspy; fpilf;Fk; ,Wjpgpk;gkhdJjiyfPo; gpk;gkhf ,Uf;Fk;. 
vdNt> ,j;njhiyNehf;fpfs; Gtpg;gug;gpy; cs;snghUs;fisf; fhz;gjw;FVw;witmy;yvd;gjhy; 
epyg;gug;GnjhiyNehf;fpfs; gad;gLj;jg; gLfpd;wd. Neuhd 
,Wjpgpk;gj;ijcUthf;FtJkl;LNkthdpay; 
njhiyNehf;fpfSf;Fk;>epyg;gug;GnjhiyNehf;fpfSf;Fk; ,ilNacs;sKf;fpaNtWghLMFk;.  
 
njhiyNehf;fpfspd; ed;ikfs;:  
 

• Nfhs;fs;>tpz;kPd;fs;>tpz;kPd; jpus;fs; Fwpj;jtphpthdghh;itiaj; jUfpwJ.  
 

• njhiyNehf;fpAld; xspg;glf;fUtpia ,izg;gjd; %yk; thd; nghUs;fisxspg;glk; 
vLf;fyhk;.  
 

• FiwthdnrwpTilaxspapYk; njhiyNehf;fpiag; gad;gLj;jyhk;;.  
 

FiwghLfs;: 
 

• njhiyNehf;fpfisj; njhlh;e;Jguhkhpj;jy; Ntz;Lk;.  

• ,tw;iwvspjhfNtW ,lj;jpw;FvLj;Jr; nry;yKbahJ.  
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12TH,aw;gpay; 

njhFjp– 2 
myF– 6 
xspapay;   

 
ntt;NtWClfq;fspd; xsptpyfy; vz;fs;  
 

Clfk; Xsptpyfy; vz;  
ntw;wplk; 1.00 
fhw;W 1.0003 
fhh;gd; il Mf;irL 1.0005 
gdpf;fl;b 1.31 
J}aePh; 1.33 
vj;jpy; My;f`hy;  1.36 
Fthh;l;];  1.46 
jhtuvz;nza;  1.47 
Mypt; vz;nza; 1.48 
Mf;hpypf; 13.49 
Nkircg;G 1.51 
fz;zhb 1.52 
ePyf;fy; 1.77 
rph;fhd;  1.92 
fdrph;Nfhdpah 2.16 
ituk; 2.42 
fhypak; gh];Ngl; 3.50 

 
Njhw;w Mok;  
 
nghJthf ePH; epug;gg;gl;l njhl;bapDs; ghh;f;Fk;NghJ> njhl;bapd; mbg;gug;G rw;W 
NkNy njhptJNghyj; Njhd;Wk;. nrq;Fj;J epiyapy; ghh;f;Fk;NghJ njhpAk; 
Njhw;w Moj;jpw;fhd rkd;ghl;il ehk; tUtpf;fyhk;.  
 
njhl;bapd; mbapy; cs;s(O)vd;wnghUspypUe;JtUk; xspmlh;kpF Cl ,Ue;J 
(ePh;) mlh; FiwClfj;jpw;F (fhw;W) te;JekJfz;fismilfpwJ. 
,t;nthspf;fjph; mlh;FiwClfj;jpy; gLfjph; gLk;Gs;spapy; 
(B)tiuag;gl;Ls;snrq;Fj;Jf; Nfhl;bidtpltpyfpr; nry;Yk;. mlh;kpFClfj;jpd; 

xsptpyfy; vz; (n1)NkYk; mlh;FiwClfj;jpd; xstpyfy; vz; 

(n2).,q;Fn1>n2mlh;kpFClfj;jpy; gLNfhzj;jpd; kjpg;G(i)kw;Wk; 
mlh;FiwClfj;jpy; tpyFNfhzj;jpd; kjpg;G(r).Neh;f;NfhLfs; NN’kw;Wk; OD 

,uz;Lk; ,izahdit. vdNt>Nfhzk; DIB Ak; (r)MFk;.Nfhzq;fs; (i)kw;Wk; 
(r) ,uz;Lk; kpfTk; rpwpait. vdNt>nghUs; OtpypUe;Jntspte;J ek; 
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fz;fismilAk; fjph;fSk; kpfTk; FWfpaitNa. ,t;xsptpyfYf;fhd ];ndy; 
tpjpapd; ngUf;fy; tbtk;  
   n1 sin i = n2 sin r  
Nfhzq;fs; (i)kw;Wk; (r)Mfpatw;wpd; kjpg;GkpfTk; FiwT. vdNt> ,jidg; 

gpd;tUkhWNjhuhakhf;fyhk;>sin i ≈ tan i;  
   n1 tan i = n2 tan i 
Kf;Nfhzq;fs; ΔDOBkw;Wk; Δ DIB apy;  

   tan (i) = 
DB

DO
kw;Wk; tan (r) = 

DB

DI
 

   1 2

DB DB
n n

DO DI
=  

 
,uz;Lgf;fKs;sDBf;fSk; xd;iwxd;Wrkd;nra;Jnfhs;Sk;. 

vdNtDOvd;gJcz;iahdMok; (d) kw;Wk; DIvd;gJNjhw;wMok; d’ MFk;  

   1 2

1 1

'
n n

d d
=  

   2

1

'd n

d n
=  

Nkw;fz;lrkd;ghl;ild’f;Fkhw;wpmikf;Fk; NghJ> 

   2

1

'
n

d d
n

=  

,q;Fmlh;FiwClfk; fhw;W. mjd; xsptpyfy; vz; 1, (n2 = 1).NkYk; 

mlh;kpFClfj;jpd; xsptpyfy; vz; n1= nvdvLj;Jf;nfhz;lhy;>(n1 = n), 
,jw;fhdNjhw;wMor; rkd;ghL 

    '
d

d
n

=  

njhl;bapd; mbg;gug;Gd – d’msTNkNyvOk;gpj; njhpAk;. vdNt> 

   d – d’ = d - d

n
my;yJ

1
' 1d d d

n

 − = − 
 

 

 
ntt;NtWxsptpyfy; vz;fisf; nfhz;Ls;stspkz;lyj;jpd; 
ntt;NtWmLf;Ffspd; topNaxspnry;Yk; NghJnjhlh; xsptpyfy; 
Vw;gLtjpdhy; mjd;ghijnjhlh;e;JtpyfyilAk; cjhuzkhfr; #hpa 
cjaj;jpd; nghJehk; fhZk; #hpad;>cz;ikapy; #hpad; cjpg;gjw;Fr; 
rpwpJNeuj;jpw;FKd;Ngnjhpaj; njhlq;Fk;. ,NjNghd;W> #hpad; 
cz;ikapy; kiwe;jgpwFk; ekf;Fr; #hpad; njhpAk;. 
,t;tpuz;Lepfo;TfSf;Fk; fhuzk;>tspkz;lyj;jpdhy; Vw;gLk; xsptpyfy; 
MFk;. cz;ikahd #hpa cjak; vd;gJ #hpad; fpilj;jsj;ijf; 
flg;gijf; Fwpf;fpwJ. fPNofhl;lg;gl;Ls;sglq;fs; fpilj;jsj;ijg; 
nghUj;Jr; #hpadpd; cz;ikahdepiykw;Wk; 
Njhw;wepiyfisf;fhl;Lfpd;wd. ,g;glk; tspkz;lyj;jpdhy; Vw;gLk; 
xsptpyfiytpsf;Ftjw;fhfkpifg;gLj;jg;gl;lglkhFk;. #hpadpd; 
jpirapy; Vw;gLk; Njhw;wkhw;wk; fpl;lj;jl;lmiubfphp. ,jw;fhd Neu 
NtWghL 2 epkplq;fshFk;. ,Njepfo;tpd; fhuzkhfj;jhd; #hpa cjak; 
kw;Wk; kiwtpd; NghJ #hpad; Rw;Wjl;ilahfj; njhpfpwJ. 
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(Kl;iltbtpy;). glj;jpy; fhl;lg;gl;Ls;stpz;kPd;fspd; epiyfSf;Ff; 
fhuzKk; ,Nj epfo;Tjhd;. cz;ikapy; tpz;kPd;fs; 
kpd;Dtjpy;iy>mitkpd;DtJNghd;WNjhd;Wfpd;wd. ,jw;Ff; fhuzk; 
ntt;NtWxsptpyfy; vz;fisg; ngw;Ws;stspkz;lymLf;Ffspd; 
,af;fNkahFk; ,uTthdpy; njspthf ,jidehk; fhzyhk;.  
 
KO mf vjpnuhspg;gpd; tpisTfs;:  
ituj;jpd; n[hypn[hypg;G:  
 
ituk; n[hypg;gjw;Ff; fhuzk;>mjd; cs;NseilngWk; KO mf 
vjpnuhspg;NgMFk;. ituj;jpd; xsptpyfy; vz; fpl;lj;jl;l 2.417 MFk;. 
,k;kjpg;Grhjhuzfz;zhbapd; xsptpyfy; vz; kjpg;ghdfpl;lj;jl;l 1.5 I 
tplkpfTk; mjpfk;. ituj;jpd; khWepiyf;Nfhzk; Vwj;jho 24.4˚. ,Jfz;zhbapd; 
khWepiyNfhzj;ijtplkpfTk; FiwT. jpwiktha;e;jituNtiynra;gth; 
gLNfhzj;jpd; ,e;jePz;lneLf;fj;ij (24.4˚ ,y; ,Ue;j 90˚tiu) 
ed;Fgad;gLj;jpf;nfhs;thh;. ituj;jpd; 
cs;NsEioe;jxspntspNaWtjw;FKd;ghfituj;jpd; cl;GwKs;sntl;LKfq;fspy; 
gyKiw KO mf vjpnuhspg;GmilfpwJ. mt;thW KO mf 
vjpnuhspg;Gmiltjhy; ituk; ed;F n[hypf;fpwJ.  
 
fhdy; ePh; kw;Wk; Fsph; khaj;Njhw;wk; (Mirrage and looming):  
 
xsptpyfy; vz;nfhz;lClfj;jpd; topNaxspf;fjph; nry;Yk;NghJ>fhw;wpd; 
ntt;NtWmLf;Ffspy;>nrq;Fj;Jf; Nfhl;bidtpl;Lxspf;fjph; 
njhlh;e;JtpyfyilAk;. NkYk;>jiuapd; mUNfgLNfhzk; khWepiyf; 
Nfhzj;ijtplmjpfkhfcs;sepiyapy; KO mf vjpnuhspg;GmilAk;. 
mjhtJxspjiuapd; mbapypUe;JtUtJNghd;wxh; khaj;Njhw;wj;ijvw;gLj;Jk;. 
fhw;WmLf;Ffspd; mirAk; jd;ikapdhy; ePh; epiyapy; 
,Ue;Jvjpnuhspg;gJNghd;WnjhpAk; my;yJnghUSf;Fmbapy; 
<ug;gug;Gcs;sJNghd;WnjhpAk;. ,e;epfo;tpw;Ff; fhdy;ePh; vd;Wngah;.  
 
Fsph;gpuNjrq;fspy; jiuiaNehf;fpr; nry;yr;nry;yxsptpfy; vz; 
mjpfhpj;Jf;nfhz;Nlnry;Yk;. Vnddpy;>NkNycs;sfhw;iwtplj; 
jiuf;FmUNfcs;sfhw;WmLf;fpd; ntg;gepiyFiwthff; fhzg;gLk;. 
vdNt>jiuf;FmUNfcs;sfhw;wpd; mlh;j;jpkw;Wk; xsptpyfy; vz; cauj;jpy; 
cs;sfhw;iwtplmjpfkhf ,Uf;Fk;. gdpg;ghiwfs;>ciwe;jVhpfs; kw;Wk; 
fly;fspy; fhdy;ePhpd; vjphpilahdtpisTVw;gLk;. vdNt>jiyfPohdgpk;gk; 
jpiuapypUe;Jrw;Wcauj;jpy; Njhd;Wk;. ,e;epfo;Tf;FFsph; khaj; Njhw;wk; 
(looming)vd;Wngah;.  
 
KO mf vjpnuhspg;igg; gad;gLj;jpKg;gl;lfq;fiscUthf;Fjy;:  
 
khwhfntspg;Gwj;jpypUe;JtUk; xspiaj; jz;zPUf;Fs; ,Ue;Jghh;f;Fk; 
NghJ>ekJghh;itkhWepiyf; Nfhzj;jpw;Fr; (ic) rkkhdxUNfhzj;jpw;Fs; 
fl;Lg;gLj;jg;gLfpwJ. ,t;thWXh; Fwpg;gpl;lMuKilaxspA+l;lg;gl;ltl;lg;gug;gpw;F 
];ndy; rhsuk; vd;Wngah;. ];ndy; rhsuk; fhl;lg;gl;Ls;sJ. ePh;tho; 
tpyq;Ffspd; ghh;itf;Nfhzk; fhl;lg;gl;Ls;sJ.  
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ePh;tho; tpyq;Ffspd; ghh;itf;Nfhzk;>khWepiyf; Nfhzj;jpd; ,Uklq;fpw;Fr; 
(2ic)rkkhdNfhzj;jpw;Fs; fl;Lg;gLj;jg;gLfpwJ. jz;zPhpd; khWepiyf;Nfhzk; 

48.6˚vdNtNky;Nehf;fpg; ghh;f;Fk; nkhj;j $k;Gtbtghh;itf; Nfhzk; 97.2˚MFk;. 

tl;lg;gug;gpd; Muk; (R)>ePh; 
tho;tpyq;Fvt;tsTMoj;jpypUe;J(d)NkNyghh;f;fpwJvd;gijg; nghUj;jJ. ];ndy; 
rhsuj;jpd; Muj;ijg; gad;gLj;jpf; fz;lwpaKbAk;.  
 
xspahdJ d Moj;jpYs;s> Avd;w Gs;spapypUe;Jghh;f;fg;gLfpwJ. ,uz;L 

Clfq;fisAk; gphpf;Fk; jsj;jpy; B Gs;spapy; Vw;gLk; xsptpyfYf;F ];ndy; 
tpjpapd; ngUf;fy; tpbtpidg; gad;gLj;Jk; NghJ 
   

1 2
sin sin90

c
n i n=   

   
1 2
sin sin90 1

c
n i n=  =  

   2

1

sin
c

n
i

n
=  

nrq;NfhzKf;Nfhzk; ΔABC apypUe;J> 
 

  
2 2

sin
c

CB R
i

AB d R
= =

+
 

rkd;ghLfs; xg;gpLk; NghJ> 

  2

2 2
1

R n

nd R
=

+
 

,uz;Lgf;fKk; th;f;fg;gLj;jp>khw;wpmikf;Fk; NghJ> 

NkYk; RUf;Fk; NghJ>

2
2

2

2 2

1

R n

R d n

 
=  +  

 

 

jiyfPohf;Fk; NghJ>

2
2 2

1

2

2

R d n

R n

 +
=  
 

 

 
2 2

2 1 2 1

2 2 2 2
1 ; 1;

d n d n

R n R n

   
+ = = −   

   
 

 
2 2 2 2

1 1 2

2 2 2

2 2

1
d n n n

R n n

−
= − =  

 
kPz;Lk; th;f;fg;gLj;jp>khw;wpaikf;Fk; NghJ 

2 2

2

2 2 2

1 2

;
R n

d n n
=

−

2

2 2 2

2 2

1 2

n
R d

n n

 
=  − 

 

xspA+l;lg;gl;lg; gug;gpd; Muk;  
  

2

2

2 2

1 2

n
R d

n n

 
 =
 − 

 

ntspg;Gwk; cs;smlh;FiwClfk; fhw;Wvdpy;>n2 = 1 NkYk; n1 = n vdf; fUjpdhy;  
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2

1

1
R d

n

 
=  

− 
my;yJ

2

1

1
R d

n

 
=  

− 
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xsp ,io(Optical fiber) 
 
KO mf vjpnuhspg;Gepfo;itmbg;gilahff; nfhz;L>xsp ,iofspd; 
topNanra;jpfismDg;gKbAk;. xspapioapd; cl;Gwg;gFjpf;Fcs;sfk; 
(core)vd;Wk; ntspg;Gwg;gFjpf;Fciwg;G+r;R(cladding or sleeving) vd;Wk; ngah;. 
KOmfvjpnuhspg;GVw;glcs;sfg;nghUspd; xsptpyfy; vz;>ntspg;Gwciwg;G+r;rpd; 
xsptpyfy; vz;iztplmjpfkhf ,Uf;fNtz;Lk;.  
 
xsptbtpy; cs;snra;jpia>xsp ,ioapd; cs;sfk; kw;Wk; ciwG+r;Rk; re;jpf;Fk; 
gug;gpd; cl;GwkhfxUFwpg;gpl;lg; 
gLNfhzj;jpy;>mjhtJ>khWepiyf;Nfhzj;ijtplmjpfgLNfhzj;jpy; 
nrYj;Jk;NghJ>xsp ,ioapd; nkhj;jePsj;jpw;Fk; vt;tpjkhdxsp ,og;Gk; 
milahky; njhlh;e;J KO mf vjpnuhspg;Gmile;JkWKidiamilAk;. 
cs;sfj;jpd; topNanry;Yk; xsp>mjd; nrwptpy; Fwpg;gplj;jf;fmstpy; ,og;GVJk; 
Vw;glhky; xUKidapypUe;JmLj;jKidf;Fr; nry;Yk;. xsp 
,ioklf;fg;gl;lepiyapYk; cs;sfKk; ntspg;G+r;Rk; re;jpf;Fk; gug;gpd; kPJtpOk; 
xspapd; gLNfhzk; vg;NghJk; khWepiyf; Nfhzj;ijtplmjpfkhfNt ,Uf;Fk;. 
xt;nthUvjpnuhspg;gpd; NghJk; KO mf 
vjpnuhspg;GeilngWtijcWjpg;gLj;JfpwJ.  
 
xsp ,ioapd; Vw;Gf;Nfhzk; (Acceptance angle in optical fibre) 
 
xsp ,ioapd; cl;gFjpapy;>cs;sfk; ntspg;G+r;Rre;jpf;Fk; gug;gpy; tpOk; 
xspf;fjphpd; gLNfhzk;>khWepiyf;Nfhzj;jpy; ,Uf;fNtz;Lnkdpy;>xsp ,ioapd; 
Kidapy; xUFwpg;gpl;lgLNfhzj;jpy; xspf;fjpiunrYj;jNtz;Lk;. 
,g;gLNfhzj;jpw;Fxsp ,iog;gpVw;Gf;Nfhzk; vd;Wngah;. Vw;Gf;Nfhzk; 
cs;sfj;jpd; xsptpyfy; vz; n1ntspg;G+r;rpfs; xsptpyfy; vz; n2kw;Wk; 

ntspg;GwClfj;jpd; xsptpyfy; vz; n3Mfpatw;iwr; rhh;e;Js;sJ. 

ntspg;GwClfk;>cs;sfk; re;jpf;Fk; gug;gpy; AGs;spapy; xspVw;Gf; Nfhzj;jpy; 
ia a

i tpOfpwJvdf; fUJf.  

 
AGs;spapy; Vw;gLk; xsptpyfYf;fhd ];ndy; tpjpapd; ngUf;fy; tbtk; 
gpd;tUkhW.  
   

3 1
sin sin

a a
n i n r=  

xsp ,ioapd; cl;Gwk; KO mf vjpnuhspg;GeilngwNtz;Lnkd;why;>cs;sfk; 
ntspg;G+r;Rre;jpf;Fk; gug;gpy; BGs;spapy; tpOk; xspapd; gLNfhzk; Fiwe;jgl;rk; 

khWepiyf; Nfhzkhfic,Uf;fNtz;Lk;. ];ndy; tpjpapd; ngUf;fy; 

tbitBGs;spapy; gad;gLj;Jk; NghJ 
  

1 2
sin sin90

c
n i n=  

  
1 2

sin sin90 1
c

n i n=  =  

  2

1

sin c

n
i

n
=  

nrq;NfhzKf;Nfhzk; ΔABC apypUe;J 
  90

c a
i r= −  

gpd;tUkhWkhw;wkilfpwJ 
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   2

1

sin (90 )a

n
r

n
 − =  

jphpNfhzkpjprhh;Gfisg; gad;gLj;jp 

   2

1

cos a

n
r

n
=  

   2
sin 1 cos

a a
r r= −  

cos
a

r tpd; kjpg;iggpujpapl 

  

2
2 2

2 1 2

2

1 1

sin 1
a

n n n
r

n n

  −
= − = 

 
 

,jidr; gpujpapl 

  
2 2

2 21 2

3 1 1 22

1

sin
a

n n
n i n n n

n

−
= = −  

NkYk; ,jidr; RUf;Fk; NghJ> 
 

   ( )
2 2 2 2

1 2 1 2

2

3 3

sin sin
a a

n n n n
i or i

n n

− −
= = =  

2 2

1 1 2

2

3

sin
a

n n
i

n

−
 −

= =   
 

 

ntspg;GwClfk; fhw;Wvdf;fUjpdhy; n3 = 1vdNtVw;Gf;Nfhzk; 

(i )gpd;tUkhWkhw;wkilAk;.  

   ( )1 2 2

1 2
sin

a
i n n

−= = −  

,e;j Vw;Gf;Nfhzk; (i ) xsp ,ioapd; Kidapd; kPJ> xsp xU $k;Gtbit 
Vw;gLj;Jk;. ,f;$k;gpw;F Vw;Gf;$k;G vd;W ngah;. ,f;$k;gpDs; xsp ve;jj; 
jpirapYk; xsp ,ioapd; cs;Ns Eioayhk;. (n3 sin i ) gjj;jpw;F xsp ,ioapd; 
vz;zpapy; Jis (Numerical aperture (NA)) vd;W ngah;.  

   2 2

3 1 2
sin

a
NA n i n n= = −  

ntspg;Gw Clfk; fhw;W vdpy; n3 = 1vdNt> vz;zpay; Jis gpd;tUkhW 
khw;wkilAk;  

   NA = 2 2

1 2
sin

a
i n n= −  

cs;Nehf;Fclw;Foha; (endoscope) vd;gJ>xsp ,iofspd; fl;LMFk;. 
Nehahspapd; clYf;Fs; ,jidr; nrYj;jpcl;GwcWg;GfiskUj;Jth;fs; 
Ma;Tnra;thh;fs;. cs;Nehf;Fclw;Foha; KO mf vjpnuhspg;Gj; 
jj;Jtj;jpd; mbg;gilapy; Ntiynra;fpwJ. xsp ,iofistha;> 
%f;Fmy;yJVNjDk; clypy; cs;sxUjpwe;jJthuk; topahfNehahspapd; 
clYf;Fs; nrYj;Jthh;fs;. mt;thWnrYj;jp>mWitrpfpr;irfisAk; 
jw;NghJNkw;nfhs;fpd;wdh;. 
 
,izahd gLfjph;fs; my;yJ <hpy;yhj; njhiytpy; nghUs; cs;sNghJ 
Nghd;w rpwg;G Neh;TfSf;F kl;LNk Nkw;fz;l rkd;ghLfs; Mfpait 
nghUe;Jk;. nghUs; xU Fwpg;gpl;lj;njhiytpy; cs;sNghJ 
,r;rkd;ghLfisg; gad;gLj;j KbahJ. nghUs; Fwpg;gpl;l njhiytpy; 
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,Uf;Fk; epfo;Tfspy;> ,uz;L nyd;];fspd; (nyd;]; $l;likg;gpd;) 
nyd;]; rkd;ghl;ilg; gad;gLj;jpg; gpk;gj;jpd; epiyiaf; fzf;fpl 
Ntz;Lk;.  
 
Kg;gl;lfj;jpd; topahfr; nry;Yk; nts;isxspapd; epwg;gphpif:  
 
Kg;gl;lfj;jpd; topNanry;Yk; xw;iwepwxspapd; jpirkhw;wf; Nfhzj;ijg; gw;wp 
,Jtiugapd;Nwhk;. nts;isxspKg;gl;lfj;jpd; topahfr; nry;Yk; 
NghJvt;thWepwg;gphpifVw;gLfpd;wJvd;gijg;gw;wpj; jw;NghJgbf;fcs;Nshk;. 
nts;isxspapy; cs;stz;zq;fs; jdpj;jdpahfg; gphpAk; 
epfo;Tf;Fepwg;gphpifvd;Wngah;. ,t;tz;zq;fspd; njhFg;Gf;Fepwkhiyvd;Wngah;. 
Kg;gl;lfj;jpd; xUKfj;jpy; gl;Ltpyfyile;jFWfpants;is 
,izxspf;fw;iwfisnts;isj;jpiuapy; ghh;f;Fk; NghJ>VIBGYOR 
vd;wthpirapy; tz;zq;fspd; njhFg;Gfpilf;Fk;. 
mjhtJCjh>fUePyk;>ePyk;>gr;ir>kQ;rs;>MuQ;R>kw;Wk; rptg;G(Violet, Indigo, Blue, 
Green, Yellow, Orange, Red) vd;wthpirapy; tz;zq;fs; fpilf;Fk;.  
 
Cjhtz;zk; mjpfjpirkhw;wj;ijAk;>rptg;Gtz;zk; Fiwe;jjpirkhw;wj;ijAk; 
milAk;.  
 
epwkhiyapy; fpilf;Fk; tz;zq;fs; xsp%yj;jpd; jd;ikiag; nghUj;jjhFk;. 
xt;nthUtz;zKk; tiuaWf;fg;gl;lmiyePsj;ijg; ngw;wpUf;Fk;. 
rptg;GxspePz;lmiyePsvy;iyiaAk; (700 
nm)CjhxspFWfpamiyePsvy;iyiaAk; (400 nm)ngw;Ws;sd. ,jd;fhuzkhff; 
fz;zhbKg;gl;lfj;jpd; topNanry;Yk; Cjxspf;fw;iwapd; jpirNtfk;. 
rptg;Gxwpf;fw;iwapd; jpirNtfj;ijtplf; Fiwthf ,Uf;Fk;.  
 
ntt;NtWmiyePsq;fs; nfhz;lxsp>Kg;gl;lfj;jpd; 
topNantt;NtWjpirNtfq;fspy; nry;tjhy; epwg;gphpifVw;gLfpd;wJ. 
NtWtifapy; $WNthkhapd; Kg;gl;lfg;nghUspd; xsptpyfy; vz; 
ntt;NtWtz;zq;fSf;Fntt;Ntwhdkjpg;Gfisg; ngw;wpUf;Fk;. Cjhtz;zk; 
mjpfxsptpyfy; vz;izAk;>rptg;Gtz;zk; Fiwe;jxsptpyfy; vz;izAk; 
ngw;wpUf;Fk;. ntw;wplj;jpd; topNavy;yhtz;zxspf;fjph;fSk; rkNtfj;jpy; 
nry;Yk;. ,uz;Lntt;NtWfz;zhbg; nghUs;fSf;fhdxsptpyfy; vz;fs; 
ntt;NtWtz;zq;fSf;FnfhLf;fg;gl;Ls;sd.  
 
ntw;wplj;jpy; nry;Yk; xspapd; Ntfk;>miyePsj;ijr; rhh;e;jjy;y. vdNtntw;wplk; 
vd;gJepwg;gphpifiaVw;gLj;jhjXh; ClfkhFk;. ntw;wplj;jpd; 
topNamidj;Jtz;zq;fSk; xNuNtfj;jpy; nry;fpd;wd.  
 
ntt;NtWmiyePsq;fSf;fhdxsptpyfy; vz;fs;; 
 

tz;zk; miyePsk;  fpnusd; 
fz;zhb 

/gpspd;l; 
fz;zhb 

Cjh 396.9 1.533 1.663 
ePyk; 486.1 1.523 1.639 
kQ;rs; 589.3 1.517 1.627 
rptg;G 656.3 1.515 1.622 
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#hpa xspr; rpjwy;: 
Gtpapd; tspkz;lyj;jpy; cs;stspkz;lyj;Jfs;fs;>Gtpapd; tspkz;lyj;jpw;Fs; 
EioAk; #hpa xspapd; jpiriakhw;Wk;. ,e;epfo;r;rpf;Fxspr;rpjwy; vd;Wngah;. 
xspapd; miyePsj;ij(λ)tpl>kpfTk; FiwthdmsTila(a)mZf;fs; kw;Wk; 

%yf;$Wfspdhy; Vw;gLk; xspr;rpjwYf;F> ,uhNyxspr;rpjwy; (Rayleigh’s 
Scattering) vd;Wngah;. mjhtJ> ,uhNyxspr;rpjwy; Vw;glepge;jid ( )a  MFk;.  
 
,uhNyxspr;rpjwypd; nrwpT>miyePsj;jpd; ehd;Fkbkjpg;Gf;Fvjph;tpfpjj;jpy; 
,Uf;Fk;.  

   
4

I
I


  

gfy;Neuj;jpy;>Fiwe;jmiyePsKilaePytz;zk; tspkz;lyj; 
Jfs;fspdhy;>tspkz;lyk; KOtJk;lrpjwbf;fg;gLfpd;wJ.  
 
epwg;gphpiff;fhdrpwe;jXh; vLj;Jf;fhl;L‘thdtpy;yhFk;’kiof;fhyq;fspy; 
ePh;j;Jspfspdhy; #hpaxsp miltjhy; thdtpy; Vw;gLfpwJ. 
kionghopAk; nghONjhmy;yJepd;wgpd;Ndhmy;yJgpd;Gwkhfr; #hpad; 
cs;sepiyapy; ePUw;Wxd;iwg; ghh;f;Fk; nghONjh>thdtpy;iyehk; 
ghh;f;fKbAk;. fhw;wpy; kpje;Jnfhz;bUf;Fk; ePh;j;Jspfspd; kPJtpOk; 
#hpa xsp>epwg;gphpifmile;Jmjd; VO tz;zq;fshfg; gphpifmilAk;. 
vdNtfhw;wpy; kpje;Jnfhz;bUf;Fk; ePh;j;Jspfs;>fz;zhbKg;gl;lfk; 
Nghd;Wnray;gLfpd;wd. ePh;j;JspapDs; Eioe;jxspf;fjph; 
mjpypUe;JntspNaWtjw;FKd;G>xU KO mf vjpnuhspg;Gmiltjhy; 
Kjd;ikthdtpy; cUthFk;.  
 
Kjd;ikthdtpy;ypy; CjhtpypUe;Jrptg;Gtiucs;stz;zq;fisg; 
ghh;g;gjw;fhdghh;itf; Nfhzk; 40˚Kjy; 42˚tiuapUf;Fk;. 
Kjd;ikthdptpy;ypd; ntspg;Gwkhfj; Jizthdtpy; Njhd;Wfpd;wJ. 
ePh;j;JspapDs; Eioe;j #hpaxsp mjpypUe;JntspNaWtjw;FKd;dh;> 
,uz;L KO mf vjpnuhspg;Gfismiltjhy; ‘Jizthdtpy;’Njhd;Wk;. 
rptg;Gtz;zj;jpypUe;JCjhtz;zk; 
tiughh;g;gjw;fhdghh;itf;Nfhzk;>52˚Kjy; 54˚tiuapypUf;Fk;.  
 
NkYk;>ekJfz;fspd; czh;TEl;gk; Cjhtz;zj;ijtpl>ePytz;zj;jpw;Fmjpfk;. 
,j;jifafhuzq;fspdhy;jhd; thdk; ePyepwkhff; fhl;rpaspf;fpwJ. #hpa cjak; 
kw;Wk; kiwAk; Neuq;fspy; #hpa xsptspkz;lyk; 
topahfkpfePz;lnjhiyTnry;yNtz;bAs;sJ. vdNt>Fiwe;jmiyePsk; 
nfhz;lePyxsprpjwyile;JtpLk;. Mdhy; mjpfmiyePsk; 
nfhz;lrptg;GxspFiwthfr; rpjwyile;JekJfz;fismilAk;. ,jd; 
fhuzkhfj;jhd; #hpad; cjpf;Fk; NghJk;>kiwAk; NghJk; thdk; rptg;Gepwkhff; 
fhl;rpmspf;fpd;wJ.  
 
tspkz;lyj;jpYs;s J}R>kw;Wk; ePh;j;Jfspd; msT ( ),a xspapd; miyePsj;ijtpl

( ) kpfmjpfkhfcs;sNghJ>mjhtJ ( )a  , ,j;jifanghpaJfs;fspdhy; 
xsprpjwyilAk;NghJ>rpjwyile;jxspapd; nrwpTmidj;JmiyePsq;fSf;Fk; 
rkkhf ,Uf;Fk;. kpfmjpfmsTJ}Rkw;Wk; ePh;j;Jspfisg; ngw;Ws;sNkfq;fspy; 
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,j;jifaxspr;rpjwy; vw;gLk;. vdNt>Nkfq;fspy; miyePsj;ijg; 
nghUj;J>xspr;rpwjy; Vw;glhky; midj;Jtz;zq;fSk; rkmstpy; 
rpjwyilfpd;wd. ,jd; fhuzkhfj;jhd; Nkfk; ntz;ikepwkhff; 
fhl;rpaspf;fpwJ.  
 
midj;Jtz;zq;fSk; rkmstpy; rpjwyilfpd;wd. ,jd; fhuzkhfj;jhd; 
Nkfk; ntz;ikepwkhff; fhl;rpaspf;fpwJ. Mdhy;>kioNkfq;fs; fUikahf 
,Ug;gjw;Ff; fhuzk;>mjpYs;sePh;j;Jspfs; 
xd;wpize;JkioNkfj;jpidxspGfhg;nghUshfkhw;wptpLtNjahFk;.  
 
xspNtis>Gtpiar; Rw;wptspkz;lyk; ,y;yhjpUe;jhy;>xspr;rpjwYk; 
eilngwhJ>thdKk; fUikahfj; njhpAk;. tspkz;lyj;jpw;FNkypUe;Jthdj;ijg; 
ghh;fFk; tpz;ntsptPuh;fSf;Fthdk; fUikahfj; njhptjw;F ,JNtfhuzkhFk;. 
 
xspGfhg; nghUshfkhw;wptpLtNjahFk;.  
 
xUNtis>Gtpiar; Rw;wptspkz;lyk; ,y;yhjpUe;jhy;>xspr;rpjwYk; eilngwhJ. 
thdKk; fUikahfj; njhpAk;.tspkz;lyj;jpw;FNkypUe;Jthdj;ijg; ghh;f;Fk; 
tpz;ntsptPuh;fSf;Fthdk; fUikahfj; njhptjw;F ,JNtfhuzkhFk;.  
 
xspiag; gw;wpanfhs;iffs; (Theories of light):  
 
xspvd;gJxUtifahdMw;wyhFk;. ,t;thw;wy; Xhplj;jpypUe;J>kw;Nwhh; ,lj;jpw;Fg; 
guTfpwJ. mwptpay; mwpQh;fshy; Kd;itf;fg;gl;lxspiag; 
gw;wpagy;NtWnfhs;iffs; xspapd; jd;ikiag; gw;wpkl;Lk; $whky; xspguTk; 
Kiwkw;Wk; xspapdhy; Vw;gLk; epfo;Tfisg; gw;wpAk; tpsf;Ffpd;wd.  
 
Ez;Jfs; nfhs;if(Corpuscular theory):  
 
xspiag;gw;wpaEz;Jfs; nfhs;ifia rh; Irf; epA+l;ld; (1672) nfhLj;jhh;. 
,jw;FKd;Ng>nl];fhh;l]; (xspvjpnuhspg;Gkw;Wk; xsptpyfiytpsf;Ftjw;Ffhf 
,f;nfhs;ifgphpe;Jiuf;fg;gl;lJ. ,f;nfhs;ifapd;gbxspkpfr;rpwpa>epiwaw;w 
(Gwf;fzpj;jf;frpwpaepiw) kw;Wk; KO kPl;rpAWk; Jfs;fshfckpog;gLfpd;wJ. 
,tw;Wf;FEz;Jfs;fs; (Corpuscles) vd;Wngah;.  
 
Ez;Jfs;fs; kpfr; rpwpait. vdNt>xsp%yk; 
ePz;lfhyj;jpw;Fxspiackpo;e;jhYk;>mjd; epiwapy; Fwpg;gplj;jf;fkhw;wk; VJk; 
Vw;glhJ. Ez;Jfs;fs; kpfNtfkhfr; nry;tjhy;>mitGtpA+h;g;Gtpirapdhy; 
vt;tpjghjpg;igAk; milahJ. NkYk;>xNuxsptpyfy; vz; nfhz;lrPuhdClfj;jpy; 
Ez;Jfs;fspd; ghijxUNeh;NfhlhFk;. ,e;jEz;Jfs;fspd; ,af;fMw;wNyxspapd; 
Mw;wyhFk;. ,e;jEz;Jfs;fs; tpopj;jpiuapd; kPJNkhJtjhy; ghh;itVw;gLfpd;wJ. 
ntt;NtWmsTfs; nfhz;lEz;Jfs;fs; ntt;NtWtz;zq;fisj; 
Njhw;Wtpf;fpd;wd. Ez;Jfs;fs; ,uz;LClfq;fisg; gphpf;Fk; jsj;jpidmilAk; 
NghJ>mit<h;;f;fg;glyhk; my;yJtpsf;fg;glyhk;. Clfj;jpdhy; Ez;Jfs;fs; 
tpyf;fg;gl;lhy; xspvjpnuhspg;Gk;><h;f;fg;gl;lhy; xsptpyfYk; Vw;gLfpwJ.  
 
xspahdJmlh;FiwClfj;jpy; NtfkhfTk;>mlh;kpFClfj;jpy; nkJthfTk; 
nry;tjw;fhdfhuzj;ij ,f;nfhs;ifahy; tpsf;fKbtpy;iy. 
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NkYk;>FWf;fPl;LtpisT>tpspk;GtpisTkw;Wk; jstpisTNghd;wepfo;TfisAk; 
,f;nfhs;ifahy; tpsf;fKbatpy;iy.  
 
miyf; nfhs;if(Wave Theory): 
 
Clfj;jpd; topahfxspguTtijtpsf;Ftjw;fhff; fphp];bad; i`nfd;]; (1678) 
(Christian Huygens)miyf;nfhs;ifiag; Kd;nkhope;jhh;. ,thpd; 
nfhs;ifapd;gb>xspvd;gJxsp %yj;jpdhy; Vw;gLk; xUkhWghlhFk;. 
,k;khWghLntspKOtJk; epuk;gpAs;sXh; Clfj;jpd; topNa 
,ae;jpumiyahdnel;liytbtpy; guTfpwJvdTk;> ,ae;jpumiygutjw;FClfk; 
mtrpak;. vdNt><jh; (ether) vd;wClfk; ntspKOtJk; gutpAs;sJvdTk; 
A+fpj;Jnfhz;lhh;. xspvjpnuhspg;G>xsptpyfy;>FWf;fPl;LtpisTkw;Wk; 
tpspk;GtpisTNghd;wxspapd; tpisTfismiyf;nfhs;ifed;Ftpsf;fpaJ. 
Mdhy;>ntspKOtJk; gutpAs;s<jh; Clfj;ijg; gw;wpa ,th; 
nfhs;ifjtWvd;Wep&gpf;fg;gl;lJ. vdNt>ntw;wplj;jpd; 
topNaxspvt;thWguTfpd;wJvd;gijAk; ,f;nfhs;ifapdhy; tpsf;fKbatpy;iy. 
NkYk;>xspapd; jstpisitAk; ,f;nfhs;ifapdhy; tpsf;fKbatpy;iy. 
Vnddpy;>jstpisTvd;gJFWf;fiyfspd; gz;ghFk;.  
 
kpd;fhe;jmiyf;nfhs;if(Electro magnetic Wave Theroy) 
 
xsp>FWf;fiytbtpy; guTk; kpd;fhe;jMw;wiyRke;Jnry;Yk; 
kpd;fhe;jmiyvd;WNkf;];nty; (1864) ep&gpj;jhh;. 
NkYk;>kpd;fhe;jmiyguTtjw;Fvt;tpjClfKk; Njitapy;iyvd;Wk; ,tuhy; 
ep&gpj;Jf;fhl;lKbe;jJ. xspapd; midj;Jepfo;TfisAk; 
,f;nfhs;ifntw;wpfukhfep&gpj;jJ.  
 
,Ug;gpDk; ,f;nfhs;ifapdhy; xspkw;Wk; gUg;nghUSf;F ,ilNaVw;gLk; 
,iltpidiamjhtJ>xspkpd; tpisT(Photoe Electric effect) 
Nghd;wepfo;TfisAk; fhk;ld; tpisT(Compton effect) Nghd;wtw;iwAk; 
tpsf;fKbatpy;iy.  
 
Fthz;lk; nfhs;if :  
 
My;gh;l; Id;];Bd; (1905)>Nkf;]; gpshq; (1900)-fpd; fUj;JfiscWjpg;gLj;Jk; 
tpjkhf>xspkpd; tpisittpsf;fpdhh;. xspkpd; tpistpd;gb>xspahdJ /Nghl;lhd; 
tbtpy; gUg;nghUspd; kPJNkhjp>gUg;nghUspypUe;Jvyf;l;uhd;fisckpor; 
nra;fpwJ. /Nghl;lhd; vd;gJjdpj;jdpMw;wy; rpg;gq;fshFk;. xt;nthU 
/Nghl;lhDk; ngw;Ws;sMw;wy; EMFk;. mjhtJ> 

    E = hv 
,q;F>hvd;gJgpshq; khwpypahFk;. ( h = 6.625 х 10-34 J s) kw;Wk; v 
vd;gJkpd;fhe;jmiyapd; mjph;ntz;izf; Fwpf;fpwJ.  
 
miyg;gz;Gkw;Wk; Jfs; gz;G ,uz;Lgz;GfisAk; xUq;Nfngw;Ws;sxspapd; 
,g;gz;gpw;F> ,ul;ilg;gz;Gvd;Wngah;. xspguTk; 
NghJmiyahfTk;>gUg;nghUSld; ,iltpidGhpAk;NghJJfshfTk; 
nray;gLfpd;wJvd;Wjw;NghJfUjg;gLfpwJ.  
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xspapd; miyg;gz;G(Wave nature of Light):  
 
xspFWf;fiytbtpy; cs;skpd;fhe;jmiyahFk;. FWf;fPl;LtpisTkw;Wk; 
tpspk;GtpisTnjhlh;ghdNrhjidfspy; ,Ue;Jxspapd; 
miyg;gz;Gep&gpf;fg;gl;lJ. midj;Jkpd;fhe;jmiyfisg; Nghd;NwxspAk; 
ntw;wplj;jpd; topNaguTk;. xspapd; FWf;fiyg;gz;igtpsf;Fk; 
epfo;TjstpisthFk;.  
 
miyxspapay; (Wave optics):  
 
xspapd; miyg;gz;igg; gw;wpmiyxspapay; ekf;Ftpsf;FfpwJ. 
FWf;fPl;LtpisT>tpspk;GtpisTkw;Wk; jstpisTNghd;wxspapd; 
epfo;Tfismiyxspapaypd; mbg;gilapy; ehk; tphpthfg; gbf;fyhk;. 
xsp>vjpnuhspg;Gkw;Wk; xsptpyfy; epfo;tpidAk; miyxspapaypd; 
mbg;gilapy;jhd; tpsf;fKbAk;. xspmiytbtpy; gutpdhYk; xspguTk; 
jpirxspf;fjpiuf; nfhz;Ljhd; Fwpg;gplg;gLfpwJ.  
 
miyxspapay; (Wave optics) 
 
xspapd; miyg;gz;igg; gw;wpmiyxspapay; ekf;Ftpsf;FfpwJ. 
FWf;fPl;LtpisT>tpspk;GtpisTkw;Wk; jstpisTNghd;wxspapd; 
epfo;Tfismiyxspapaypd; mbg;gilapy; ehk; tphpthfg; gbf;fyhk;. 
xsp>vjpnuhspg;Gkw;Wk; xsptpyfy; epfo;tpidAk; miyxspapaypd; 
mbg;gilapy;jhd; tpsf;fKbAk;. xspmiytbtpy; gutpdhYk; xspguTk; 
jpirxspf;fjpiuf; nfhz;Ljhd; Fwpg;gplg;gLfpwJ.  
 
Xa;Tepiyapy; cs;sjz;zPh;g;gug;gpd; kPJfy; xd;wpidg; NghLk;NghJ>mf;fy; 
tpOe;jGs;spiar; Rw;wptl;ltbtrpw;wiyfs; guTk;. 
,e;epfo;r;rpmiyguTtjw;Frpwe;jXh; cjhuzkhFk;. rpw;wiyxUFwpg;gpl;lgFjpiaf; 
fle;Jnry;Yk; NghJ>mg;gFjpapy; cs;sePh; %yf;$Wfs; my;yJJfs;fs; NkYk; 
fPOkhf ,aq;Fk; (my;yJ) miyTWk;. xUikag;Gs;spapypUe;Jrknjhiytpy; 
cs;srpw;wiyapd; midj;Jj; Jfs;fSk; xNufl;lj;jpy; mjph;tilAk; 
miyKfg;igg; nfhz;bUf;Fk; xNuepiyapy; my;yJxNufl;lj;jpy; mjph;tilAk; 
Gs;spfis ,izf;Fk; Kd;Gwciwf;FmiyKfg;Gvd;Wngah;. miyguty; 
vd;gJ>miyKfg;GguTtijNaFwpf;fpwJ. miyKfg;Gvg;NghJk; miyguTk; 
jpirf;Fnrq;Fj;jhfNt ,Uf;Fk;. xspf;fjphpd;jpirmiyguTk; jpirapNyNa 
,Ue;jhy;>miyKfg;G>vg;NghJk; xspf;fjphpd; jpirf;Fr; nrq;Fj;jhf ,Uf;Fk;.  
 
xUGs;spapy; cw;WNehf;fg;gLk; miyKfg;gpd; tbtk; xsp %yj;jpd; 
tbtj;ijAk;>xsp%yk; mike;Js;snjhiyitAk; rhh;e;Js;sJ. 
tuk;Gf;Fl;gl;lnjhiytpy; mike;Js;sxUGs;spxsp %yk; vg;nghOJk; 
NfhsfmiyKfg;igNajUfpwJ. tuk;Gf;Fl;gl;lnjhiytpy; mike;Js;sePl;lg;gl;l 
(my;yJ) Nfhl;Lxsp %yk;>cUis tbt miyKfg;igj; jUfpwJ. <hpy;yhj; 
njhiytpy; mike;Js;sve;jXh; xsp %yj;jpdhYk; Njhd;Wk; 
rkjsmiyKfg;Gfs; fhl;lg;gl;Ls;sd.  
 
i`nfd;]; jj;Jtk; (Huygen’s Principle): 
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i`nfd;]; jj;Jtk; xUtbtpay; fl;likg;ghFk;. t = 0vd;wNeuj;jpy; 
miyKfg;gpd; tbtk; ekf;Fj; njhpe;jhy;>ve;jxUNeuj;jpYk; cs;smiyKfg;gpd; 
tbtj;iji`nfd;]; jj;Jtj;ijg; gad;gLj;jpehk; fz;lwpayhk;. i`nfd;]; 
jj;Jtj;jpd;gb>miyKfg;gpYs;sxt;nthUGs;spAk; ,uz;lhk; 
epiymiyf;Fl;bfiscUthf;Fk; xsp %ykhfr; nray;gLk;. 
,g;Gs;spfspypUe;JntsptUk; 
,uz;lhk;epiymiyf;Fl;bfs;>miyNtfj;jpy;>Clfj;jpd; midj;Jj; jpirfspYk; 
guTk;. ,e;j ,uz;lhk; epiymiyFl;bfSf;Ftiuag;gLk; 
nghJthdnjhLNfhLmy;yJ ,uz;lhk; epiymiyf;Fl;bfspd; 
Kd;Gwciw>mLj;JVw;gLk; GjpamiyKfg;igf; nfhLf;Fk;. vdNt>i`nfd;]; 
jj;Jtk; miyKfg;gpd; gutiytpsf;FfpwJ.  
 
Nfhsfkw;Wk; rkjsmiyKfg;Gfspd; guty; tpthpf;fg;gl;Ls;sJ. t = 0 
vd;wNeuj;jpy; cs;smiyKfg;ig>ABvd;f. i`nfd;]; 

jj;Jtj;jpd;gbABmiyKfg;gpd; xt;nthUGs;spAk;>miyapd; Ntfj;jpy; (xspapd; 

Ntfk; c - ,y;) nry;Yk; ,uz;lhk; epiymiyf;Fl;bfiscUthf;Fk; 

xsp%ykhfr; nray;gLk;. t fhyk; fopj;JmiyKfg;gpd; Gjpaepiyiamwptjw;FAB 
kPJs;sP, Q, R….vd;wGs;spfisikakhff; nfhz;LctIMukhff;nfhz;Ltl;lq;fs; 

tiuaNtz;Lk;. ,r;rpWtl;lq;fspd; njhLNfhLmy;yJKd;GwciwA'B’ 
me;jNeuj;jpy; Vw;gLk; GjpamiyKfg;ghFk;. Fwpg;gpl;lnjhiytpYs;sGs;spxsp 
%yj;jhy; Vw;gLk; ,g;GjpamiyKfg;GA’B’xUNfhsfmiyKfg;ghf ,Uf;Fk;. xsp 
%yk; kpfePz;l J}uj;jpy; (<hpy;yhj; njhiytpy;) ,Ue;jhy; rkjsmiyKfg;ghf 
,Uf;Fk;.  
 
miyguTtijtpsf;Fk; i`nfd;]; fl;likg;gpy; xUFiwghLcs;sJ. 
Nkw;fz;lfl;likg;gpy; Njhd;Wk; gpd;miyvt;thWkiwfpd;wJvd;gij 
,f;nfhs;iftpsf;ftpy;iy. kpd;fhe;jmiyf;nfhs;ifapd; mbg;gilapy; 
,g;gpd;miyfspd; guty; ,ay;ghfNtxJf;fpj;js;sg;gLfpd;wd. 
,Ue;jNghjpYk;>i`nfd;]; fl;likg;GmiyKfg;Gxd;wpd; gutiytiugltbtpy; 
ed;Ftpsf;FfpwJ.  
 
miyKfg;Gxd;wpd; gutiytiugltbtpy; ed;Ftpsf;FfpwJ.  
 
vspaEz;Nzhf;fp:  
 
xUvspaEz;Nzhf;fpvd;gJ>Fiwe;jFtpaj;J}uk; nfhz;lxUcUg;ngUf;Fk; 
(Ftpf;Fk;) nyd;]; MFk;. nghUspd; Neuhd>cUg;ngUf;fg;gl;l kha gpk;gj;ijg; 
ngWtNj ,jd; mbg;gilNehf;fkhFk;. ,q;F ,uz;LtpjkhdcUg;ngUf;fq;fisg; 
gw;wpgbf;fcs;Nshk;.  
 

1. mz;ikg;Gs;spGs;spapy; Ftpag;gLj;Jjy; nghUspd; gpk;gk; 
mUfpYs;sxUGs;spapy; Njhd;Wk;. mjhtJ> rhjhuzfz;fSf;F 25 cm 
njhiytpy; gpk;gk; Njhd;Wk;. ,j;njhiytpw;FnjspTWfhl;rpapd; 
kPr;rpWnjhiyT(D)vd;Wngah;. ,e;jepiyfz;fSf;Ftrjpahf 
,Ue;jNghjpYk;>rw;Nwrpukj;ijVw;gLj;Jk;.  
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2. ,ay;GepiyFtpag;gLj;Jjy; - nghUspd; gpk;gk; <hpy;yhj; njhiytpy; 
Njhd;Wk;. ,e;jepiyapy; fz;fSf;Fvt;tpjrpukKk; ,d;wpg; 
gpk;gj;ijtrjpahfg; ghh;f;fKbAk; fhl;lg;gl;Ls;sJ.  

 
mz;ikg;Gs;spFtpag;gLj;jYf;fhdcUg;ngUf;fk;:  
 
mz;ikg;Gs;spFtpag;gLj;jy; fhl;lg;gl;Ls;sJ. nyd;rpd; 
Ftpaj;J}uj;jpw;FfFiwthdnjhiytpy; nghUs; cs;sJ. mjd; 

njhiyTuMFk;.gpk;gk;>kPr;rpWnjhiytpy; DmjhtJ>mz;ikg; Gs;spapy; 
Njhd;WfpwJ. cUg;ngUf;fj;jpw;fhdrkd;ghL> 
 

v
m

u
=  

nyd;]; rkd;ghl;bidg; gad;gLj;jp>
1 1 1

'v u f
− = cUg;ngUf;fj;ijg; 

gpd;tUkhWvOjyhk;.  

   1
v

m
f

= −  

FwpaPl;Lkugpidg; gad;gLj;jpvapd; kjpg;iggpujpapLk; NghJv = -D. vdNt> 
 
  
 
Ez;Nzhf;fpapd; gphpjpwd;:  
 
Ez;Nzhf;fpapd; gpujpwidf; fzf;fpLtjw;fhdtpsf;fk;>fhl;lg;gl;Ls;sJ. 
Ez;Nzhf;fpiaf; nfhz;LnghUiscw;WNehf;Ftjd; %yk; mg;nghUs; 
njhlh;ghdtptuq;fismwpayhk;. Ez;Nzhf;fpapd; jpwd; cUg;ngUf;fj;ijkl;Lk; 
rhh;e;jjy;y. kpff; Fiwe;jnjhiytpy; (dmin)mike;Js;s ,uz;LGs;spfisgphpj;Jf; 
fhl;LtijAk; rhh;e;jJ. Ez;Nzhf;fpapd; gpupjpwd; rpwg;ghfmika>Gs;spfSf;F 
,ilNacs;snjhiyT(dmin) Fiwthf ,Uf;fNtz;Lk;.  
 
ghlg; gFjpapd; Kw;gFjpapy;>ikag; ngUkj;jpw;fhdMuk; jug;gl;Ls;sJ. mjd;gb 

    
1.22

o

v
r

a


=  

$l;L Ez;Nzhf;fp:  
 
$l;L Ez;Nzhf;fpapd; mikg;G fhl;lg;gl;Ls;sJ. nghUSf;F mUNf cs;s 
nyd;Rf;Fg; nghUsUF nyd;]; vd;W ngah;. ,e;j nyd;]; nghUspd; nka;ahd> 
jiyfPohf;fg;gl;l kw;Wk; cUg;ngUf;fg;gl;l gpk;gj;ijj; Njhw;Wtpf;Fk;. ,g;gpk;gk;> 
,uz;lhtJ nyd;rhd fz;zUF nyd;Rf;F nghUshfr; nray;gLfpwJ. 
fz;zUF nyd;]; Xh; vspa Ez;Nzhf;fp Nghd;W nray;gl;L ,Wjpahfg; 
nghpjhf;fg;gl;l khagpk;gj;ijj; Njhw;Wtpf;fpwJ. nghUsUF nyd;rpdhy; 
Njhw;Wtpf;fg;gl;l jiyfPohd Kjy; gpk;gk;>fz;zUF nyd;Rf;F neUf;fkhf> 
Mdhy; mjd; Ftpag;gug;gpw;Fs; ,Uf;Fk;gb rhpnra;Ak; NghJ> ,Wjp gpk;gk; 
fpl;lj;jl;l <hpy;yhj; njhiytpy; my;yJ mz;ikg; Gs;spapy; Njhd;Wk;. 
,Wjpgpk;gk; cz;ikahd nghUisg;nghUj;Jj; jiyfPohff; fpilf;Fk;. $l;L 
Ez;Nzhf;fpapd; cUg;ngUf;fj;jpw;fhd Nfhitiag; gpd;tUkhW ehk; 
tUtpf;fyhk;.  
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$l;L Ez;Nzhf;fpapd; cUg;ngUf;fk;:  
 
fjph; xspg;glj;jpypUe;J> nghUsUF nyd;rpd; Nehpay; cUg;ngUf;fk;> 
gpd;tUkhW> njhiytpy; my;yJ mz;ikg; Gs;spapy; Njhd;Wk;. ,Wjpgpk;gk; 
cz;ikahd nghUisg;nghUj;Jj; jiyfPohff; fpilf;Fk;. $l;L Ez;Nzhf;fpapd; 
cUg;ngUf;fj;jpw;fhd Nfhitiag; gpd;tUkhW ehk; tUtpf;fyhk;.  
 
$l;L Ez;Nzhf;fpapd; cUg;ngUf;fk;:  
 
fjph; xspg;glj;jpypUe;J>nghUsUFnyd;rpd; Nehpay; 
cUg;ngUf;fk;>gpd;tUkhW>nyd;rpd; Nehpay; cUg;ngUf;fk;>gpd;tUkhW> 

    
'

o

h
m

h
=  

ehk; mwpe;jgb> ,Ue;Jtan β = '

o

h h

f L
= . vdNt 

    
'

o

h L

h f
=  

    o

o

L
m

f
=   

,q;F>L vd;gJ fz;zUF nyd;rpd; Kjy; Ftpag;Gs;spf;Fk;> nghUsUF nyd;rpd; 
,uz;lhk; Ftpag;Gs;spf;Fk; ,ilNa cs;s njhiythFk;. ,jw;Ff; $l;L 

Ez;Nzhf;fpapd; Foypd; ePsk; (L) vd;W ngah;> NkYk; o
f kw;Wk; e

f ,uz;Lk; (L)I 
tplf; Fiwthfj;jhd; ,Uf;Fk;.  
    
,Wjp gpk;gk;> mz;ikg;Gs;spapy; mike;jhy;> fz;zUF nyd;rpd; cUg;ngUf;fk; 
megpd;tUkhW  

   1e

e

D
m

f
= +  

mz;ikg;Gs;sp Ftpag;gLj;jypd; nkhj;j cUg;ngUf;fk; (m) gpd;tUkhW 

  1
o e

o e

L D
m m m

f f

  
= = +  

  
 

,Wjpgpk;gk; <hpy;yhj; njhiytpy; mike;jhy; (,ay;Gepiy Ftpag;gLj;Jjy;)> 
fz;zUF nyd;rpd; cUg;ngUf;fk; megpd;tUkhW  

   e

e

D
m

f
=  

,ay;Gepiy Ftpag;gLj;Jjypy; Vw;gLk; nkhj;j cUg;ngUf;fk; m gpd;tUkhW 
fpilf;Fk;.  

    
o e

o e

L D
m m m

f f

  
= =   

  
 

thdpay; njiyNehf;fp (Astronomical telescope): 
 
tpz;kPd;fs;> Nfhs;fs;> epyT Nghd;w njhiytpYs;s thd;nghUs;fis 
cUg;ngUf;fk; nra;J fhz;gjw;Fg; gad;gLk; njhiyNehf;fpNa thdpay; njhiy 
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Nehf;fpahFk;. thdpapay; njhiyNehf;fpapy; Njhd;Wk; gpk;gk; jiyfPohdjhFk;. 
fz;zUF nyd;irtpl mjpf Ftpaj;J}uKk; nghpa JisAk; nfhz;l nghUsUF 
nyd;]; ,jpy; cs;sJ. kpfj; njhiytpYs;s nghUspypUe;J tUk;l xsp> 
nghUsUF nyd;rpd; topNa Eioe;J thdpay; njhiyNehf;fpf;Foypd; ,uz;lhk; 
Ftpag;Gs;spapy; xU nka; gpk;gj;ijj; Njhw;Wtpf;Fk;. fz;zUF nyd;];> ,e;j 
gpk;gj;ij cUg;ngUf;fk; nra;J> nghpjhd jiyfPohd ,Wjp gpk;gj;ijj; 
Njhw;wtpf;Fk;.  
 
thdpay; njhiyNehf;fpapd; cUg;ngUf;fk;:  
 
,Wjp gpk;gk; tpopAld; Vw;gLj;Jk; Nfhzj;jpw;Fk; β nghUs; nyd;]; my;yJ 

tpopAld; Vw;gLj;Jk; Nfhzj;jpw;Fk;  cs;s tpfpjNk thdpay; 

njhiyNehf;fpapd; cUg;ngUf;fk; (m) MFk;.  

   m



=  

glj;jpypUe;J>
/

/

e

o

h f
m

h f
=  

  o

e

f
m

f
=  

thdpay; njhiyNehf;fpapd; Njhuha ePsk;>L = fo + fe 
epyg;gug;Gj; njhiyNehf;fp (Terrestrial Telescope) 
 
epyg;gug;Gj; njhiyNehf;fpapy; $Ljyhf nyd;]; xd;iwg; gad;gLj;jp 
Neuhf;fg;gl;l ,Wjpgpk;gk; ngwg;gLfpwJ.  
gpujpgypf;Fk; njhiyNehf;fp (Reflecting telescope)  
 
nghpa mstpyhd kw;Wk; xspapay; FiwghLfsw;w gpk;gq;fisj; Njhw;Wtpf;Fk; 
nyd;];fis cUthf;FtJ kpfTk; fbdkhdJ kw;Wk; nghUl;nryT kpf;fJ 
MFk;. etPd njhiyNehf;fpfspy; nghUsUF nyd;];fSf;F khw;whf Ftp 
Mbfs; gad;gLfpd;wd.  
 
FtpMbfs; nghUsUF nyd;]hfr; nray;gLk; njhiyNehf;fpf;F gpujpgypf;Fk; 
njhiyNehf;fp vd;W ngah;. ,J kw;w njhiyNehf;fpfistpl $Ljy; rpwg;gpidg; 
ngw;Ws;sJ. mtw;wpy; xNu xU gug;gpid kl;Lk; nkUNfw;wpg; gsgsg;ghf 
itj;Jf; nfhs;tJ NghJkhdjhFk;. nyd;];fs; mtw;wpd; tpspk;Gfspy; kl;LNk 
jhq;fp epWj;jg;gLfpd;wd. Mdhy;> Mbfisg; gad;gLj;Jk; NghJ mtw;wpd; 
gpd;gf;fk; KOtijAk; jhq;fpg;gpbg;gjw;Fg; gad;gLj;jyhk;. ,Ug;gpDk;> 
gpujpgypf;Fk; njhiyNehf;fpapy; xU FiwghL cs;sJ. mjhtJ> nghUsUF Mb 
njhiyNehf;fpf; Foypd; cs;NsNa xsp Ftpf;fg;gLfpwJ. fz;zUF nyd;rpid 
Foypd; cs;Ns nghUj;jp gpk;gj;ijf; fhz;gJ rpukkhFk;. ,f;FiwghL jw;NghJ 
epth;j;jp nra;ag;gl;Ls;sJ. ,uz;lhtJ Ftp Mb xd;wpidg; gad;gLj;jp Foypd; 
cs;Ns Ftpag;gLj;jg;gLk; xspia> Foypd; ntspg;gf;fkhf nfhz;Lte;J 
gpk;gj;ijf; fhzyhk;.  
 
epwkhiykhdp (Spectrometer):  
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gy;NtW xsp %yq;fspypUe;J tUk; epwkhiyfis MuhaTk;> nghUs;fspd; 
xsptpyfy; vz;fisf; fzf;fplTk; epwkhiykhdpfs; gad;gLj;Jfpd;wd. 
epwkhiykhdp xd;W fhl;lg;gl;Ls;sJ. mbg;gilapy; epwkhiykhdp %d;W 
gFjpfisf; nfhz;Ls;sJ. mit KiwNa ,izahf;fp> Kg;gl;lf Nkil kw;Wk; 
njhiyNehf;fp MFk;.  
 
,izahf;fp:  
 
,iz xspf;fw;iwia cUthf;Fk; mikg;Ng ,izahf;fp MFk;. ePz;l cUis 
tbt Foypd; cs;Kidapy; Ftpnyd;Rk;> ntsp Kidapy; nrq;Fj;Jg; gpsTk; 
nfhz;l mikg;Ng ,izahf;fp MFk;. nyd;]; kw;Wk; nrq;Fj;Jg; gpsTf;F 
,ilNa cs;s njhiytpidr; rhpnra;J gpstpid nyd;rpd; Ftpaj;jpy; 
epiyepWj;Jk;gb ,izahf;fp mikf;fg;gl;Ls;sJ. gpsT xsp%yj;ij Nehf;fp 
cs;sthW epiyepWj;jg;gl;Ls;sJ. gpstpd; mfyj;ijf; Njitf;F Vw;wthW 
rhpnra;J nfhs;syhk;. Kg;gl;lfj;jpd; mbghfj;Jld; ,izahf;fp cWjpahfg; 
nghUj;jg;gl;Ls;sJ.  
 
Kg;gl;lf Nkil:  
Kg;gl;lfk;> fPw;wzp Nghd;wtw;iwg; nghUj;Jtjw;F Kg;gl;lf Nkil 
gad;gLfpwJ. %d;W rhpnra;Ak; jpUFfSld; mike;j ,uz;L ,izahd 
tl;ltbtj; jl;Lfs; Kg;gl;lf Nkilapy; cs;sd. epwkhiykhdpapd; ikaj;jpd; 
topNa nry;Yk; nrq;Fj;J mr;irg; nghUj;J RoYk; tifapy; Kg;gl;lf Nkil 
nghUj;jg;gl;Ls;sJ. ,jd; epiyia nth;dpah; V1 kw;Wk; V2 Mfpatw;iwf; 
nfhz;L mwpayhk;. Njitahd cauj;jpw;F Kg;gl;lf Nkilia cah;j;Jk; 
tifapy; mJ mikf;fg;gl;Ls;sJ.  
 
njhiyNehf;fp:  
,J thdpay; njhiyNehf;fp tifiar; rhh;e;jjhFk;. Foy; xd;wpd; xU 
Kidapy; FWf;Ff; fk;gpfSld; mike;j fz;zUF nyd;Rk;>mjd; kWKidapy; 
nghUsUF nyd;Rk; xNu mr;rpy; mike;Js;sd. ,izahf;fpapypUe;J tUk; 
,izfjph;fisf; nfhz;L fz;zUF nyd;Rf;Fk; nghUsUF nyd;Rf;Fk; 
,ilNa cs;s njhiytpidr; rhpnra;J> njspthd gpk;gj;ijf; FWf;Ff; 
fk;gpapy; Njhd;w nra;ayhk;. epwkhiykhdpapd; ikak; topNa nry;Yk; nrq;Fj;J 
mr;irg; nghUj;J> RoYk; tifapy; njhiyNehf;fp nghUj;jg;gl;Ls;sJ. 
njhiyNehf;fpAld; miubfphpahfg; gphpf;fg;gl;l mstPLfs; nfhz;l tl;ltbt 
msT Nfhy; xd;W njhiyNehf;fpAld; Nrh;e;J RoYk; tifapy; 
nghUj;jg;gl;Ls;sJ. njhiyNehf;fp kw;Wk; Kg;gl;lf Nkil ,uz;ilAk; tpUk;Gk; 
,lj;jpy; epiyepWj;Jtjw;fhf ,uz;L MujpUF Mzpfs; cs;sd. NkYk;> 
El;gfkhfr; rhpnra;tjw;Fj; njhLnfhL jpUF MzpfSk; fhzg;gLfpd;wd.  
 
epwkhiykhdpapy; Nkw;nfhs;s Ntz;ba rPuikg;Gfs;:  
 
epwkhiykhdpiag; gad;gLj;jp Ma;tpid Nkw;nfhs;Sk; Kd;ghfg; gpd;tUk; 
rPuikg;Gfisr; nra;a Ntz;Lk;.  
 
fz;zUF nyd;irr; rPuikj;jy;:  
njhiyNehf;fpia> xspA+l;lg;gl;l gug;gpid Nehf;fpr; Row;wp> FWf;Ff; fk;gpia 
Kd;Dk;gpd;Dk; efh;j;jpj; njspthd gpk;gk; fz;fSf;Fj; njhpAk; ,lj;jpy; 
mjid epiyepWj;j Ntz;Lk;.  
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1. njhiyNehf;fpiar; rPuikj;jy;;:  
,izfjph;fisg; ngWk; tifapy; njhiyNehf;fpiar; rPuikf;f> mjid 
njhiytpy; cs;s nghUs; xd;iwf; fhZk; tifapy; epiy epWj;j 
Ntz;Lk;. gpd;dh;> fz;zUF nyd;Rf;Fk; nghUsUFnyd;Rf;Fk; cs;s 
njhiytpidr; rhpnra;J> njspthd gpk;gk; fz;zUF nyd;rpd; FWf;Ff; 
fk;gpapy; tpOk;gb mikf;f Ntz;Lk;.  
 

2. ,izahf;fpiar; rPuikj;jy;  
,izahf;fpapd; gpstpidr; rhp nra;J> xsp%yk; xd;wpdhy; mjid 
xspA+l;l Ntz;Lk;. gpd;dh;> ,izahf;fpapd; mr;Rf; Nfhl;by; epw;Fk; 
tifapy; njhiyNehf;fpiar; Row;wp epiyepWj;j Ntz;Lk;. 
njhiyNehf;fpapd; fz;zUFnyd;rpd; FWf;Ff; fk;gpapy; njspthd gpk;gk; 
fpilf;Fk; tiu> ,izahf;fpapd; gpstpw;Fk; nyd;Rf;Fk; ,ilNa cs;s 
njhiyitr; rhpnra;a Ntz;Lk;. Vnddpy;> njhiyNehf;fp ,izfjph;fisg; 
ngWk;tifapy; Vw;fdNt rhpnra;ag;gl;Ls;sJ. ,izahf;fpapypUe;J tUk; 
fjph;fs; ,izahf ,Ue;jhy; kl;LNk> njspthd kw;Wk; ed;F 
tiuaWf;fg;gl;l gpk;gk; fpilf;Fk;.  
 

3. Kg;gl;lf Nkiliar; rPuikj;jy; ,urkl;lk; kw;Wk; rhpnra;Ak; 
jpUfhzpfisg; gad;gLj;jp> Kg;gl;lf Nkilapd; ,iz tl;lj;jfLfis 
rhpnra;ayhk;.  
 

Kg;gl;lfk; nra;ag;gl;l nghUspd; xsptpyfy; vz;izf; fhzy;:  
 
epwkhiykhdpapd; njhiyNehf;fp> ,izahf;fp kw;Wk; Kg;gl;lf Nkil 
Nghd;wtw;wpd; njhlf;fr; rPuikg;Gfisr; nra;a Ntz;Lk;. Kg;gl;lff; Nfhzk; 
kw;Wk; rpWk jpirkhw;wf; Nfhzk; Mfpatw;iwr; fz;lwpe;J Kg;gl;lfg; nghUspd; 
xsptpyfy; vz;izf; fzf;fplyhk;.  
 
 
Kg;gl;lfj;jpd; xsptpyFg;gf;fq;fs; re;jpf;Fk; Kidfs;> ,izahf;fpiag; 
ghh;f;Fk; tifapy; Kg;gl;lf Nkil kPJ Kg;gl;lfk; itf;fg;gLfpwJ. 
,izahf;fpapd; gpsT Nrhba Mtp tpsf;fpidf; nfhz;L xspA+l;lg;gLfpwJ. 
,izahf;fpapypUe;J tUk; ,izfjph;fs; Kg;gl;lfj;jpd; AB kw;Wk; AC 
gf;fq;fspy; tpOk;gb Kg;gl;lfk; rhpnra;ag;gLfpwJ. AB gf;fj;jpy; gl;L 
vjpnuhspj;j gpstpd; gpk;gk;> njhiy Nehf;fpapd; FWf;Ff;fk;gpAld; nghUe;Jk; 
tifapy; njhiy Nehf;fpiar; Row;wp T1 epiyapy; nghUj;jp nth;dpah; 
mstPLfis Fwpj;Jf;nfhs;s Ntz;Lk;. kPz;Lk; njhiyNehf;fpiar; Row;wp> 
Kg;gl;lfj;jpd; AC gl;lfj;jpy; gl;L vjpnuhspj;j gpstpd; gpk;gk; 

njhiyNehf;fpapd; FWf;Ff; fk;gpAld; nghUe;Jk; tifapy; T2epiyapy; 
epiyepWj;j Ntz;Lk;. ,jw;fhd nth;dpah; mstPLfisf; Fwpj;Jf; nfhs;s 
Ntz;Lk;.  
 
,t;tpuz;L mstPLfspd; NtWghL> njhiyNehf;fp Row;wg;gl;lf; Nfhzj;ijf; 
nfhLf;Fk;. ,f;Nfhzk; Kg;gl;lff; Nfhzj;jpd; ,uz;L klq;fpw;Fr; rkkhFk;. 
,k;kjpg;gpy; ghjp Kg;gl;lff; Nfhzj;ijf; (A) nfhLf;Fk;.  
 
,izahf;fpapypUe;J tUk; xsp Kg;gl;lfj;jpd; Xh; xsptpyF gf;fj;jpd; kPJ 
tpOe;J> kWgf;fj;jpd; topNa xsptpyfy; mile;j xspiaj; njhiyNehf;fpapd; 
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topNa ghh;f;Fk; tifapy;> Kg;gl;lfj;ij NkilkPJ nghUj;j Ntz;Lk;. jw;NghJ 
jpirkhw;wf;Nfhzj;jpd; kjpg;G FiwAk; tifapy; Kg;gl;lf Nkiliar; Row;w 
Ntz;Lk;l. xU fl;lj;jpy; njhiy Nehf;fpapd; topNa ghh;f;Fk; gpk;gk; Xh; 
,lj;jpy; epd;W> Kg;gl;lf Nkilia Vw;nfdNt Row;wpa jpirapNyNa njhlh;e;J 
Row;Wk;NghJ gpd;thq;f Muk;gpf;Fk;. ,jd; fhuzkhfj; jpirkhw;wf; Nfhzj;jpd; 
kjpg;G mjpfhpf;Fk;. gpk;gk; ve;j ,lj;jpy; gpd;thq;f Muk;gpf;fpwNjh> me;j 
,lj;jpy; njhiyNehf;fpapd; nrq;Fj;Jf; FWf;Ff; fk;gp nghUe;Jk;gb 
njhiyNehf;fpia epiyepWj;j Ntz;Lk;. ,J rpWkjpirkhw;w epiyiaf; 
nfhLf;Fk;. ,e;epiyf;fhd nth;dpah; mstPLfisf; Fwpj;Jf; nfhs;s Ntz;Lk;.  
 
jw;NghJ Kg;gl;lfj;ij ePf;fptpl;L> ,izahf;fpapypUe;J tUk; gpk;gj;ij 
Neubahf njhiyNehf;fpapd; topNa ghh;f;Fk; tifapy; njhiyNehf;fpiag; Row;w 
Ntz;Lk;. Neub gpk;gj;Jld; nrq;Fj;Jf; FWf;Ff;fk;gp nghUe;Jk; tifapy; 
mikj;J mjw;fhd nth;dpah; mstPLfisf; Fwpj;Jf;nfhs;s Ntz;Lk; 
,t;tpuz;L mstPLfspd; NtWghL rpWkjpirkhw;wf; Nfhzj;ijf; (D) nfhLf;Fk;. 
Kg;gl;lfk; nra;ag;gl;l nghUspd; xsptpyfy; vz;izg; gpd;tUk; rkd;ghl;bidg; 
gad;gLj;jpf; fzf;fplyhk;.  

   
sin

2

sin
2

A D

n
A

+ 
 
 =
 
 
 

 

ntw;wpl Kg;gl;lfk; xd;wpDs; jputj;ij epug;gp> Nkw;$wg;gl;l mNj Kiwapy; 
Nrhjidfis epfo;j;jp jputj;jpd; xsptpyfy; vz;izf; fhzyhk;. epwkhiykhdp 
Nrhjidfs; jug;gl;Ls;sd.  
 
kdpj tpop (The eye):  
 
kdpjcaph;fSf;Ff; flTshy; toq;fg;gl;l ,aw;ifxspapay; fUtptpopfshFk;. 
kdpjtpopapd; mikg;Gkw;Wk; mjd; Ntiynra;Ak; KiwNghd;wit. xspapaypy; 
jug;gl;Ls;sd. tpopnyd;]; RUq;fptphpAk; jd;ikiangw;wpUg;gjhy; tpopnyd;rpd; 
Ftpaj; njhiyitxUFwpg;gpl;lmstpw;Ftpopapdhy; khw;wpaikf;f ,aYk;. 
tpopfs; KO jsh;Tepiyapy; cs;sNghJ>mtw;wpd; Ftpaj;njhiyTngUkkhFk;. 
tpopfisr; RUf;fpg; nghUs;fisg; ghh;f;Fk; NghJ>mtw;wpd; Ftpaj; 
njhiyTrpWkkhFk;. njspthfg; nghUs;fisf; fhz>nghUspd; gpk;gk; 
tpopj;jpiuapd; kPJ(retina)rhpahftpoNtz;Lk;. taJte;jth; xUthpd; topapd; 

tpl;lk; fpl;lj;jl;l 2.5 cm. mjhtJ> ,J gpk;gj;jpd; njhiyT. NtWtifapy; $w 
Ntz;Lnkdpy; ,e;j egUf;F tpopnyd;Rf;Fk;> tpopj;jpiuf;Fk; ,ilNa cs;s 
njhiyT 2.5 cm MFk;. tpopapy; Ruf;Fk; ,uz;L xspGFk; jputq;fshd 
mf;Ft]; jputk; kw;Wk; tpl;u]; jputk; Nghd;wtw;wpd; xsptpyfy; vz;fisf; 
fUj;jpy; nfhs;syhky;> tpopapd; xspapay; nray;ghl;ilg; gw;wp ,q;F ehk; 
gbf;fyhk;. rhjhuz ghh;it nfhz;l xUtuhy;><hpy;yhj; njhiytpy; 
itf;fg;gl;Ls;s nghUisg; ngUkf; Ftpaj; njhiyTld; 

max
f  rpukkpd;wp tpopapd; 

%yk; fhz ,aYk;. ,NjNghd;W 25 cm njhiytpy; itf;fg;gl;Ls;s nghUisr; 

rpWkf; Ftpaj; njhiyTld; (
min

f ) tpopapidr; RUf;fpf; fhz ,aYk;.  

 
kdpjtpopapd; ngUkf; Ftpaj;njhiyT 

max
f  kw;Wk; rpWkf;Ftpaj; njhiytpw;fhd 

min
f  rkd;ghl;il gpd;tUkhW tUtpf;fyhk;. nyd;]; rkd;ghl;bypUe;J> 
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1 1 1

f v u
= −   

nghUs; <hpy;yhj; njhiytpy; cs;sNghJ>u = -∞ kw;Wk; v = 2.5 cm (tpop 
nyd;Rf;Fk; tpopj;jpiuf;Fk; ,ilNa cs;s njhiyT). ngUkf; 
Ftpaj;njhiyTld; (fmax) rpukkpd;wp tpopapdhy; nghUisf; fhZk; epiyapy;  

  
min

1 1 1

2.5f cm
= −

−
 

  
max

2.5f cm=  

nghUs; mz;ikg; Gs;spapy; cs;sNghJ>u = -25 cm, kw;Wk; v = 2.5 cm (tpop 
nyd;Rf;Fk; tpopj;jpiuf;Fk; ,ilNa cs;s njhiyT). rpWkf;Ftpaj; 
njhiyTld; 

min
f tpopapidr; RUf;fp nghUisf; fhZk; epiyapy;> 

  
min

1 1 1

2.5 25f cm cm
= −

−
 

  
min

2.27f cm=  

max min
0.23f f cm− = tpopnyd;rpd; Ftpaj; njhiytpy; Vw;gLk; ,r;rpwpa NtWghl;bdhy; 

<hpy;yhj; njhiytpypUe;J mz;ik epiyg;Gs;sptiu nghUs;fis ek;khy; fhz 
KbfpwJ. jw;NghJ> ehk; ghh;itapy; Vw;gLk; rpy nghJthd FiwghLfisg; 
gw;wpg; gbf;fyhk;.  
 
fpl;lg;ghh;it(myopia) 
fpl;lg;ghh;itFiwghl;bdhy; ghjpf;fg;gl;leghpdhy; njhiytpy; cs;snghUisj; 
njspthff; fhz ,ayhJ> ,f;Fiwghl;bw;fhdfhuzk; 
,ay;Gepiyiatpltpopnyd;rpd; jbkd; mjpfhpj;Jmjd; fhuzkhftpopnyd;rpd; 
Ftpaj;njhiyTkpfTk; Fiwe;JtpLtjhFk; my;yJtpopf; Nfhsj;jpd;  tpl;lk; 
,ay;Gepiyiatplmjpfkhf ,Ug;gjhFk;. ,t;tifFiwghl;bdhy; 
ghjpf;fg;gl;legh;fspdhy; mth;fspd; fz;fisj; Njitf;Fmjpfkhfjsh;tilar; 
nra;a ,ayhJ. nyd;];fisg; gad;gLj;jp ,f;Fiwghl;bidr; rhpnra;aKbAk;.  
 
njhiytpy; cs;snghUspypUe;JtUk; ,izfjph;fs;>tpopj;jpiuiamilAk; 
Kd;NgFtpf;fg;gLfpd;wd. Mdhy; mUNfcs;snghUs;fis ,th;fshy; 
ed;FfhzKbAk;. fpl;lg;ghh;itFiwghLilaeguhy; ghh;f;fg;gLk; ngUkj; 
njhiyTxvd;f. rhpnra;Ak; nyd;irf; nfhz;L<hpy;yhj; njhiytpy; 

cs;snghUspd; khagpk;gj;ijxGs;spapy; Vw;gLj;jp ,f;Fiwghl;ilr; rhpnra;ayhk;.  
 
nyd;]; rkd;ghl;bidf; nfhz;Lfpl;lg;ghh;itFiwghl;ilr; rhpnra;Ak; nyd;rpd; 
Ftpaj; njhiyitf; fzf;fplyhk;.  

   
1 1 1

f v u
= −  

,q;F> ,u v x= − = − ,k;kjpg;Gfisnyd;]; rkd;ghl;by; gpujpapLk; NghJ> 

   
1 1 1

f x
= −
− −

 

rhpnra;Ak; nyd;rpd; Ftpaj; njhiyT> 
   f = -x  
Nkw;fz;lrkd;ghl;bYs;svjph;Fwp>gad;gLj;Jk; nyd;]; xUFopnyd;]; vd;gijf; 
fhl;LfpwJ. mbg;gilapy; Fopnyd;]; vd;gijf; fhl;LfpwJ. mbg;gilapy; 
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Fopnyd;]; cjtpapd;wptpopj;jpiuf;FKd;ghfFtpe;j ,izfjph;fis> ,e;jf; 
Fopnyd;]; tphpfjph;fshfkhw;wptpopj;jpiuapy; Ftpakilar; nra;fpwJ. vdNt> 
,q;F> ,k;kjpg;Gfisnyd;]; rkd;ghl;by; gpujpapLk; NghJ> 

  
1 1 1

f x
= −
− −

 

rhpnra;Ak; nyd;rpd; Ftpaj;njhiyT> 
  f = -x  
Nkw;fz;lrkd;ghl;bYs;svjph;Fwp>gad;gLj;Jk; nyd;]; xUFopnyd;]; vd;gijf; 
fhl;LfpwJ. mbg;gilapy; Fopnyd;]; cjtpapd;wptpopj;jpiuf;FKd;ghfFtpe;j 
,izfjph;fis> ,e;jf; Fopnyd;]; tphpfjph;fshfkhw;wptpopj;jpiuapy; 
Ftpakilar;nra;fpwJ. vdNt>fpl;lg;ghh;itFiwghLcs;seghpdhy; Fopnyd;]; 
cjtpAld; njhiytpy; cs;snghUisAk; fhzKbfpwJ.  
 
J}ug;ghh;it(Hypermetropia) 
 
J}ug;ghh;itFiwghLilaeghpdhy; tpopf;FmUNfcs;snghUs;fisj; njspthff; 
fhz ,ayhJ. J}ug; ghh;itFiwghLilaegh;fspd; tpopnyd;]; 
,ay;igtplnky;ypajhff; fhzg;gLk;. ,jd; fhuzkhftpopnyd;rpd; 
Ftpaj;njhiyTkpfmjpfkhf ,Uf;Fk; my;yJ ,ay;igtpltpopf;Nfhsk; 
RUq;fptpLtjpdhYk; ,f;FiwghLVw;gLk;. ,f;FiwghLilaegh;fspd; 
njspTWfhl;rpapd; kPr;rpWnjhiyT(Least Distance for clear vision) 25 
cmtplmjpfkhf ,Uf;Fk;. vdNt> ,th;fs;>nghUs;fisf; fz;fspypUe;J 
J}ukhfitj;Jrpukj;Jld; ghh;f;fNtz;bAs;sJ. vdNtgbg;gJkw;Wk; 
rpwpanghUs;fisf; ifapy; vLj;Jg; ghh;g;gJNghd;wnray;fis ,th;fshy; 
vspjhfr; nra;a ,ayhJ. taJ %g;GfhuzkhfVw;gLk; 
,t;tifFiwghl;bw;Fnts;nsOj;J(Presbyopia) vd;Wngah;. 
Vnddpy;>tajhdth;fshy; tpopiar; RUf;fptpopnyd;rpd; Ftpaj; 
njhiyitFiwf;f ,ayhJ.  
 
mz;ikg; Gs;spapYs;s nghUspypUe;JtUk; xspf;fjph;fs; tpopj;jpiuf;F 
gpd;Gwkhff; FtpakiltJfhl;lg;gl;Ls;sJ. Mdhy;> ,f;FiwghLila 
egh;fspdhy; 25 cmf;Fk; mjpfkhdnjhiytpy; cs;s nghUs;fisf; fhz 
,aYk;.  
 
J}ug;ghh;it FiwghLila eghpd; tpopapypUe;Jehk; fUJk; Gs;spapd; 
Fiwe;jgl;rj; njhiyit yvd;f. ,j;njhiytpw;Fmg;ghy; cs;snghUs;fis 

FiwghLila eghpdhy; ghh;f;fKbAk;. ,f;Fiwghl;bidr; rhpnra;ayGs;spapYs;s 

nghUspd; khagpk;gj;ijr; rhpnra;Ak; nyd;rpd; cjtpahy; tpopapypUe;J25 
cmnjhiytpy; (mz;ikg; Gs;spapy;) Njhw;Wtpf;fNtz;Lk;. nyd;]; rkd;ghl;ilf; 
nfhz;L J}ug;ghh;it Fiwghl;ilr; rhpnra;Ak; nyd;rpd; Ftpaj; J}uj;ijf; 
fzf;fplyhk;.  

   
1 1 1

f v u
= −  

,q;Fu = -y, v = -25 cm. ,k;kjpg;Gfisnyd;]; rkd;ghl;by; gpujpapLk; NghJ> 
 
nyd;]; rkd;ghl;by; gpujpapLk; NghJ> 
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1 1 1

25f y cm
= −
− −

 

Nkw;fz;lrkd;ghl;ilr; RUf;fpdhy;> 

  
1 1 1 25

25 25

y cm

f cm y y cm

−
= − =


 

  
25

25

y cm
f

y cm


=

−
 

Nkw;nfhz;lrkd;ghl;bidf; nfhz;Lfzf;fplg;gLk; Ftpaj;J}uk; vg;NghJk; 
Neh;Fwpkjpg;igg; ngw;wpUf;Fk;. Vnddpy; yvg;NghJk; 25 cm I tplmjpfkhf 
,Uf;Fk;. Ftpaj;J}uj;jpy; cs;sNeh;Fwp>gad;gLj;jg;gLk; rhpnra;Ak; nyd;]; 
Ftpnyd;]; vd;gijf; fhl;LfpwJ. mbg;gilapy; Ftpnyd;]; 
cjtpapd;wptpopj;jpiuf;Fg; gpd;Gwkhff; Ftpe;jfjph;fis> ,e;jf; Ftpnyd;]; 
NkYk; Ftpfjph;fshfkhw;wptpopj;jpiuapy; Ftpakilar; nra;fpwJ. vdNt> 
J}ug;ghh;itFiwghLilaeghpdhy; Ftpnyd;]; cjtpAld; 
mUNfcs;snghUisAk; njspthff; fhz ,aYk;.  
 
xUjsg;ghh;it(Astigmatism):  
 
tpopnyd;rpy;>ntt;NtWtisTMuq;fisg;ngw;wjsq;fs; fhzg;gLtjhy; 
xUjsg;ghh;itf; FiwghLVw;gLfpwJ. xUjsg;ghh;itFiwghLilaeghpdhy; 
midj;Jj; jpirfspYk; njspthfxd;WNghy; ghh;f;f ,ayhJ. fpl;lg;ghh;itkw;Wk; 
J}ug;ghh;itFiwghl;iltpl ,f;FiwghLrw;Nwrpf;fyhdjhFk;. 
ntt;NtWtisTMuq;fisf; nfhz;ljsq;fiscilanyd;];fisg; 
gad;gLj;jpxUjsg;ghh;itFiwghl;ilr; rhpnra;a ,aYk;. 
ntt;NtWtisTMuq;fisAilajsq;fisf; 
nfhz;lnyd;];fSf;FcUistbtnyd;];fs; vd;Wngah;. taJ %g;gpd; 
fhuzkhfxd;Wf;FNkw;gl;lghh;itf; FiwghLfs; kdpjh;fSf;FVw;glyhk;. 
fpl;lg;ghLfSk; nfhz;lkdpjUf;F>gbg;gjw;FFtpf;Fk; fz;zhbiaAk;>njhiytpy; 
cs;snghUs;fisf; fhz;gjw;Ftphpf;Fk; fz;zhbiaAk; gad;gLj;jNtz;Lk;. 
,t;thWjdpj;jdpahffz;zhbfisg; gad;gLj;JtJrpukkhFk;. 
,jidePf;Ftjw;fhf> ,ul;ilFtpaj;njhiyTnfhz;lnyd;];fSk;>njhlh; 
Ftpaj;njhiyTk; nfhz;lnyd;];fSk; (Progressive lens) gad;gLfpd;wd.  
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Sound 

8TH TERM -3  
xyp 

 
xyp cUthjy; 
 
 xU nghUs; mjph;Tf;F cl;gLj;jg;gl;lhy; xyp cUthfpwJ. mjph;T vd;gJ 
xU nghUspd; Kd;Dk; gpd;Dkhd ,af;fk; MFk;. xU nghUspd; Kd;Dk; 
gpd;Dkhd ,af;fk; mjph;Tfis cUthf;Fk;. ,J Rw;Wg;Gwj;jpw;F flj;jg;gLk;. 
mjph;Tfs; ve;j nghUspd; topNa flj;jg;gLfpwNjh mJ Clfk; vd 
miof;fg;gLfpwJ. xyp xU Clfk; topahf %yg; Gs;spapypUe;J Nfl;gtUf;F 
efh;fpwJ. rpy nray;ghLfspd; cjtpAld; xypapd; cUthf;fj;ij ehk; Ghpe;J 
nfhs;s KbAk;.  
 
xyp guTjy; 
 
 Njhiytpy; epw;Fk; cq;fs; ez;giu ePq;fs; miof;Fk;NghJ> cq;fs; 
Fuiy cq;fs; ez;gh; Nfl;f KbAk;. xyp cq;fs; ez;giu vt;thW milfpwJ? 
xyp xU ,lj;jpypUe;J ,d;ndhU ,lj;jpw;F gazpg;gjhy; mtuhy; Nfl;f 
KbfpwJ. xyp vd;gJ xU tif Mw;wy; kw;Wk; mJ gut xU Clfk; Njit. 
fPNo nfhLf;fg;gl;Ls;s nray;ghl;bypUe;J ,ijg; Ghpe;J nfhs;s KbAk;. 
  

 
jhk]; My;th vbrd; 1877 Mk; Mz;by; xypg;gjpT rhjdj;ijf; 
fz;Lgpbj;jhh;. ,J gjpTnra;ag;gl;l xypia ,af;Fk; rhjdk; 
MFk;. 

 
 Xypapd; Ntfk; vd;gJ xU nehbapy; mJ gazpf;Fk; J}uk;. ,ij v vd 

Fwpf;fyhk;. ,J v= n vd;W FwpaPl;lhy; Fwpf;fg;gLfpwJ. ,q;F n vd;gJ 

mjph;ntz; kw;Wk;  vd;gJ miyePsk;. 
 
  miyePsk; vd;gJ njhlh;r;rpahd ,uz;L Jfs;fSf;F ,ilapyhd J}uk; 
MFk;. mit xNu fl;lj;jpy; mjph;TWfpd;wd. ,J fpNuf;f vOj;jhy; 
Fwpf;fg;gLfpwJ. miyePsj;jpd; myF kPl;lh; (kP) MFk;. 
 
 mjph;ntz; vd;gJ xU nehbapy; Vw;gLk; mjph;Tfspd; vz;zpf;if MFk;. 
  
 ,J ‘n’ my;yJ (Hz) My; Fwpf;fg;gLfpwJ. mjph;ntz;zpd; myF 
n`h;l;]; (n`h;l;];) MFk;. 
 
 xypapd; NtfkhdJ ntg;gepiy> mOj;jk; kw;Wk; <ug;gjk; Nghd;w 
gz;Gfisg; nghWj;J khWgLk;. ve;j xU Clfj;jpYk;> ntg;gepiy mjpfhpf;Fk; 
NghJ xypapd; NtfKk; mjpfhpf;fpwJ. vLj;Jf;fhl;lhf fhw;wpy; xypapd; Ntfk; 

0C y; 331ms-1 kw;Wk; 22C y; 344ms-1 MFk;. gy;NtW Clfq;fspy; xU 
Fwpg;gpl;l ntg;gepiyapy; xypapd; Ntfk; ml;ltizapy; gl;bayplg;gl;Ls;sJ. 
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ntt;NtW Clfq;fspy; 25 C y; xypapd; Ntfk; 
 

epiy nghUs; Ntfk; (ms-1)  
 

jplg; nghUs; mYkpdpak; 6420 

JUg;gpbf;fhj v/F 5960 

,Uk;G 5960 

jputq;fs; fly;ePh; 1530 

fha;r;rp tbfl;ba 

ePh; 

1498 

thAf;fs; i`l;u[d; 1284 

Mf;]p[d; 316 

 
 fhw;wpy; cs;s ePhpd; msT <ug;gjk; vd;W miof;fg;gLfpwJ. ,J 
Fsph;fhyj;jpy; FiwthfTk;> Nfhilapy; mjpfkhfTk; ,Uf;Fk;. <ug;gjk; 
mjpfhpg;gjd; %yk; xypapd; Ntfk;  mjpfhpf;fpwJ. <ug;gjk; mjpfhpf;Fk;NghJ 
fhw;wpd; mlh;j;jp FiwtNj ,jw;Ff; fhuzk;.  
 
 Xyp ntt;NtW Clfq;fspy; ntt;NtW Ntfq;fspy; guTk; vd;gij 
fz;Nlhk;. ,g;NghJ mJ xU Clfj;jpy; vt;thW gazpf;fpwJ vd;gijg; 
ghh;g;Nghk;. mjph;TWk; nghUs; mijr; Rw;wpAs;s Jfs;fspd; mjph;Tf;F 
fhuzkhfpwJ vd;gij ehk; mwpNthk;. xU nghUs; mjph;TWk; NghJ mjpy; 
cs;s Jfs;fs; eL Gs;spapypUe;J ,lg;ngah;r;rp milfpwJ gpd;dh; mJ 
mUfpYs;s Jfs; kPJ xU Mw;wiy flj;JfpwJ. xyp xUthpd; nrtpg;giw 
milAk; tiu ,e;j nray;KiwahdJ njhlh;fpwJ. 
 
 ,ijg; Ghpe;Jnfhs;tjw;F mjph;TWk; ,irf;fyitia fUj;jpy; nfhs;Nthk;. 
xU ,irf;fit Kd;Ndhf;fp efUk;NghJ Kd;dhy; cs;s fhw;iw mOj;jp cah; 
mOj;j gFjpia cUthf;FfpwJ. glj;jpy; fhl;lg;gl;Ls;sgb ,e;j gFjp xU (C) 
vd;W miof;fg;gLfpwJ. ,J gpd;Ndhf;fp efUk;NghJ> Fiwe;j mOj;j gFjpia 
(R) cUthf;FfpwJ. ,it xyp miyfis cUthf;Ffpd;wd. ,J Clfk; 
topahf guTfpwJ. 

 
mjph;TWk; ,irf;fit 

1.3. xyp miyfs; 
 
 Xyp vd;gJ xU tif Mw;wyhFk;. ,J fhw;W my;yJ NtW ve;j 
Clfj;jpd; topahfTk; ,ae;jpu miy tbtj;jpy; guTfpwJ. ,ae;jpu miy 
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vd;gJ xU Jfs;fs; eLg;Gs;spapypUe;J rPuhf mjph;TWtjhy; cUthFk; miy 
MFk;. ,J Jfs;fspd; njhlh;r;rpahd mjph;Tfspd; fhuzkhf xU Clfj;jpy; 
guTfpwJ. mjhtJ Mw;wy; xU JfspypUe;J kw;nwhU Jfs;fSf;F miy 
tbtj;jpy; flj;jg;gLfpwJ. ,J Jfs;fspd; mjph;Tfshy; Vw;gLfpwJ. 
 
miy ,af;fj;jpd; rpwg;gpay;G 
 

1. miy ,af;fj;jpy;> Mw;wy; kl;LNk flj;jg;gLfpwJ Jfs;fs; my;y. 
 

2. miy ,af;fj;jpd; Ntfk; mjph;TWk; Jfspd; jpirNtfj;jpypUe;J 
NtWgl;lJ. 

 
3. xU ,ae;jpu miyapd; gutYf;F epiykk; rPuhd mlh;j;jp> kPl;rp jd;ik> 

Jfs;fSf;fpilNa Fiwe;j cuha;T Nghd;w gz;Gfisf; nfhz;bUf;f 
Ntz;Lk;. 
 

tpz;ntsp tPuh;fs; xUtUf;nfhUth; vt;thW njhlh;G 
nfhs;fpwhh;fs;? 
    tpz;ntsp tPuh;fs; jq;fs; jiyf;ftrq;fspy; rpy 
rhjdq;fisf; nfhz;Ls;sdh;. mit xyp miyfis NubNah 
miyfshf khw;wp flj;Jfpd;wd. 

 
. ,ae;jpu miy tiffs; 
 
 ,ae;jpu miyapy; ,uz;L tiffs; cs;sd. 

1. FWf;fiy 
2. nel;liy 

 
FWf;fiy 
 
 FWf;fiyapy; Jfs;fs; mjph;TWk; jpirahdJ> miy gutypd; jpirf;F 
nrq;Fj;jhf ,Uf;Fk;. vLj;Jf;fhl;lhf fk;gpfspy; miyfs;> xyp miyfs;. 
FWf;iyfs; jpl kw;Wk; jputq;fspy; kl;LNk cUthFk;. 

 
FWf;fiy 

nel;liy 
  
 nel;liyapy; Jfs;fs; miy guTk; jpirf;F ,izahf mjph;TWfpd;wd. 
vLj;Jf;  

fhl;lhf eP&w;Wfspd; miyfs;> nel;liy jplg;nghUs;fspYk; jputq;fspYk; 
thAf;fspYk; cUthfpd;wd. 
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nel;liy 

 

       G+fk;gj;jpd; NghJ cUthFk; miyfs; nel;liyf;F 
cjhuzk; MFk;. ntbg;Gfs;> G+fk;gq;fs; kw;Wk; vhpkiy 
ntbg;Gfs; fhuzkhf G+kpapd; mLf;Ffs; topahf guTk; 
miyfs; epy mjph;T miyfs; vd;W miof;fg;gLfpd;wd. xU 
i`l;Nuh/Nghd; kw;Wk; epy mjph;T msitiag; gad;gLj;jp 
xUth; ,e;j miyfis mwpe;J mtw;iwg; gjpT nra;ayhk;. 
Seismology vd;gJ epy mjph;T miyfspd; Ma;itf; 
ifahSk; mwptpaypd; fpis.  
  

 

1.4. xypapd; gz;Gfs;  
 
 ePq;fs; Nfl;Fk; midj;J xypfSk; xNu tifia rhh;e;jit my;y. 
xt;nthU xypAk; kw;nwhd;wpypUe;J rpy gz;Gfspy; NtWgLfpd;wd. 
 
1.4.1. cug;G 
 
 nky;ypa my;yJ gytPdkhd xypia cuj;j xypapypUe;J 
NtWgLj;Jtjw;F cjTk; xypapd; rpwg;gpay;Ng cug;G vd tiuaWf;fg;gLfpwJ. 
xypapd; cug;G mjd; tPr;irg; nghWj;jJ. mjpf miy tPr;R rg;jkhfTk;> 
Fiwe;j miy tPr;R nky;ypa xypahfTk; ,Uf;Fk;. xU buk; (drum) 
nkd;ikahf mbf;fg;gLk;NghJ> nky;ypa xyp cUthfpwJ. ,Ug;gpDk; mJ 
tYthf mbf;fg;gLk;NghJ> cuj;j xyp cUthfpwJ. Xypapd; cuj;jypd; myF 
nlrpgy; (dB) MFk;. 
 
 miyapd; tPr;R vd;gJ ikag;Gs;spapy; ,Ue;j Jfspd; mjpfgl;r 
,lg;ngah;r;rp  MFk;. ,ij ‘A’. vd;w vOj;jhy; Fwpf;fg;gLfpwJ tPr;rpd; myF 

‘kPl;lh;’(m)  
 
RUjp 
  
 RUjp vd;gJ xypapd; rpwg;gpay;G MFk;. ,J xU jl;ilahd xyp kw;Wk; 
nkd;ikahd xypia NtWgLj;jp mwpa cjTfpwJ. mjph;ntz; mjpfkhf 
,Uf;Fk;NghJ RUjp mjpfkhf ,Uf;Fk;. cah; RUjp xU xypf;F nkd;ikia 
nfhLf;fpwJ. tprpy;> kzp> Gy;yhq;Foy; kw;Wk; taypd; Mfpatw;why; cUthFk; 
xyp mjpf RUjp nfhz;l xypfshFk;. 
 
 nghJthf> xU ngz;zpd; Fuy; Mzpd; Fuiy tpl cah;e;j RUjp 
nfhz;ljhf ,Uf;Fk;. mjdhy;jhd; xU ngz;zpd; Fuy; Mzpd; Fuiy tpl 
nkd;ikahdjhf cs;sJ. rpq;fj;jpd; fh;[id kw;Wk; buk;i] mbg;gJ Fiwe;j 
RUjp nfhz;l xypf;F rpy vLj;Jf;fhl;Lfs; MFk;. 
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juk; 
 
 juk; vd;gJ xypapd; kw;nwhU rpwg;gpay;G MFk;. ,J xNu RUjp kw;Wk; 
tPr;R nfhz;l ,uz;L xypfis NtWgLj;jp mwpa cjTfpd;wJ. cjhuzkhf xU 
,irf;FOtpy;> rpy ,irf;fUtpfs; cUthf;Fk; xypfSf;F xNu RUjp kw;Wk; 
cug;G ,Uf;fyhk;. MdhYk;> xt;nthU fUtp cUthf;Fk; xypiaAk; juj;jpd; 
%yk; ePq;fs; njspthf milahsk; fhzyhk;. 
 
Nfl;ff;$ba jd;ik kw;Wk; tuk;G 
 
 Xypia mjph;ntz;zpd; mbg;gilapy; %d;W tifahf gphpf;fyhk;. 

• Nfl;nghyp 

• Fw;nwhyp 

• kPnahyp 
 
Nfl;nghyp 
 
 20 n`h;l;]; Kjy; 20000 n`u;l;]; tiuapyhd mjph;ntz; nfhz;l xyp 
Nrhdpf; xyp my;yJ Nfl;nghyp vd;W miof;fg;LfpwJ. ,e;j xypfis 
kdpjh;fshy; kl;LNk Nfl;f KbAk;. kdpj fhJfshy; 20 n`h;l;];f;F fPo; cs;s 
my;yJ 20000 n`h;l;]{f;F Nky; cs;s mjph;ntz;fSld; $ba xypfisf; 
Nfl;f KbahJ. vdNt> NkNy cs;s tuk;G Nfl;ff;$ba xypapd; tuk;G vd 
miof;fg;gLfpwJ. 
 
Fw;nwhyp 
 
 20 n`h;l;]{f;Ff; Fiwthd mjph;ntz; nfhz;l xyp Fw;nwhyp my;yJ 
,d;/g;uhNrhdpf; xyp vd;W miof;fg;gLfpwJ. ,e;j xypia kdpjh;fshy; Nfl;f 
KbahJ. Mdhy; eha;> lhy;gpd; Nghd;w rpy tpyq;Ffs; ,e;j mjph;ntz;zpd; 
xypfisf; Nfl;f KbAk;. Fw;nwhypapd; gad;fs; fPNo nfhLf;fg;gl;Ls;sd. 
 

• ,J G+kp fz;fhzpg;G mikg;gpy; gad;gLj;jg;gLfpwJ. 

• ,J kdpj ,jaj;jpd; nray;ghLfs; Fwpj;j Ma;tpYk; gad;gLj;jg;gLfpwJ. 
 
kPnahyp 
 
 20000 n`h;l;i] tpl mjpf mjph;ntz; nfhz;l xyp kPnahyp xyp vd 
miof;fg;gLfpwJ. ntsthy;fs;> eha;fs;> lhy;gpd;fs; Nghd;w tpyq;Ffs; rpy 
kPnahypfis Nfl;f KbfpwJ. kPnahypapd; rpy gad;ghLfs; fPNo 
nfhLf;fg;gl;Ls;sd. 
 

• ,J ‘NrhNdhfpuhk;’ Nghd;w kUj;Jt gad;ghLfspy; tphpthfg; 
gad;gLj;jg;gLfpwJ. 

• ,J Nrhdhh; mikg;gpy; flypd; Moj;ijf; fz;lwpaTk; ePh;%o;fpf; 
fg;gy;fisf; fz;lwpaTk; gad;gLj;jg;gLfpwJ. 

• ,J ghj;jpuk; fOTk; ,ae;jpuq;fspYk; gad;gLj;jg;gLfpwJ. 
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• kPnahypapd; kw;nwhU Kf;fpakhd gad;ghL fhy;ldpd; tprpy; MFk;. ,e;j 
tprpy; kdpj fhJf;F nrtpf;F Gyg;glhJ. Mdhy; mij eha;fshy; Nfl;f 
KbAk;. ,J eha;fSf;F Gydha;T gapw;rp mspf;f gad;gLfpwJ. 
 
xU ntsthy; 20>000 n`h;l;i] tpl mjpf mjph;ntz; cila 
xypfisf; Nfl;f KbAk;. ntsthy; myWk;NghJ kPnahypia 
cUthf;Ffpd;wd. ,e;j kPnahyp miyfs; mtw;wpd; topiaAk; 
,iuiaAk; fz;Lgpbf;f cjTfpd;wd. 

 
,ir fUtpfs; 
 
 rpy xypfs; fhJf;F kfpo;r;rp mspj;J cq;fis kfpo;tpf;fpd;wd. fhJf;F 
kfpo;r;rpahd czh;itj; jUk; xyp ‘,ir’ vd;W miof;fg;gLfpwJ. rPuhd 
mjph;Tfshy; ,ir cUthf;fg;gLfpwJ. ,irf;fUtpfs; ehd;F tiffshf 
tifg;gLj;jg;gl;Ls;sd. 
 

• fhw;Wf; fUtpfs; 

• ehzy; fUtpfs; 

• fk;gpf; fUtpfs; 

• jhs thj;jpaq;fs; 
 
fhw;Wf; fUtpfs; 
 
 xU fhw;Wf; fUtpapy; xU ntw;wpl Fohapy; Vw;gLk; fhw;wpd; mjph;Tfshy; 
xyp cUthfpwJ. mjph;TWk; fhw;W jk;gj;jpd; ePsj;ij khw;Wtjd; %yk; 
mjph;ntz; khWgLk;. vf;fhsk;;> Gy;yhq;Foy;> n~`;dha; kw;Wk; rhf;]Nghd; 
Mfpait ed;F mwpag;gl;l rpy fhw;W fUtpfs; 
 
ehzy; fUtpfs; 
 
 ehzy; fUtpapy; xU ehzy; fhzg;gLk;. Cjg;gLk; fhw;wpd; fhuzkhf 
fUtpapy; cs;s ehzy; mjph;Tf;F cl;gLfpwj ,J Fwpg;gpl;l xypia 
cUthf;FfpwJ. ehzy; fUtpfSf;F vLj;Jf;fhl;L `hh;Nkhdpak; kw;Wk; tha; 
,ir fUtp (Mouth - organ)  
fk;gpf; fUtpfs; 
 
 fk;gp fUtpfspd; mjph;Tfis cUthf;f fk;gp my;yJ ,iofs; 
gad;gLfpd;wd. ,e;j fUtpfspy; ntw;wpl ngl;bfs; fhzg;gLfpd;wd. ,it 
cUthFk; mjph;Tfis ngUf;fkila nra;a cjTfpd;wJ mjph;TWk; fk;gpapd; 
ePsj;ij khw;Wtjd; %yk; xypapd; mjph;ntz; khWgLk;. 
 
 taypd;> fpl;lhh;> rpjhh; Mfpait fk;gp fUtpfspd; vLj;Jf;fhl;Lfs;. fpl;lhh; 
gy mjph;ntz;fisf; nfhz;Ls;sJ. mJ ,aw;ifahfNt mjph;TWk;. ,e;j 
mjph;ntz;fs; `hh;Nkhdpf;]; vd;W miof;fg;gLfpd;wd. mjph;ntz;zhdJ 
fk;gpapd; ,Otpir> fk;gpapd; Neh; mlh;j;jp kw;Wk; fk;gpapd; ePsj;ij nghWj;jJ. 
 
jhs thj;jpaq;fs;  
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 jhs thj;jpaq;fs; jl;Lk;NghJ> mbf;Fk;NghJ> cuRk;NghJ my;yJ NkhJk; 
NghJ xU Fwpg;gpl;l xypia cUthf;Ffpd;wd. mit kpfg; goikahd 
,irf;fUtpfs; MFk;. cynfq;fpYk; gy mw;Gjkhd jhs thj;jpaq;fs; cs;sd. 
buk; kw;Wk; jNgyh Nghd;w jhs thj;jpaq;fs; Njhy; rt;itf; nfhz;bUf;fpd;wd. 
mit (nurNdl;lh;) vdg;gLk; ntw;Wg; ngl;bapd; FWf;Nf fl;lg;gl;Ls;sd. rt;T 
jl;lg;gLk; NghJ mjph;tile;J xypia cUthf;FfpwJ. 
 
kdpjh;fspy; xyp cUthjy; 
 
 xU kdpjdpy;> FuyhdJ Fuy; ngl;bapy; cUthfpwJ. ,J Fuy;tis vd 
miof;fg;gLfpwJ. ,J njhz;ilapy; cs;sJ. ,J %r;Rf;Fohapd; Nky; 
gFjpapy; mike;Js;sJ. Fuy;tisapy; ‘Fuy; ehz;fs;’ vdg;gLk; ,uz;L 
jirehh;fs; cs;sd. mjd; FWf;Nf fl;lg;gl;Ls;sd. Fuy; ehz;fs; xU FWfpa 
gpsTfisf; nfhz;Ls;sd. ,jd; %yk; fhw;W cs;NsAk; ntspNaAk; nry;fpwJ. 
xU egh; NgRk;NghJ> EiuaPuypy; ,Ue;J tUk; fhw;W %r;Rf;Foha; topahf 
Fuy;tis tiu js;sg;gLfpwJ. 
 

 
Fuy;tisapd; mikg;G 

 
 ,e;j fhw;W gpsT topahf nry;Yk; NghJ> Fuy; ehz;fs; mjph;tile;J 
xypia cUthf;fj; njhlq;Ffpd;wd. Fuy;tisapy; jbkid khw;Wtjd; %yk; 
gpsTfspy; cs;s fhw;Wj;jk;gj;jpd; ePsj;ij khw;wyhk;. ,J ntt;NtW RUjp 
nfhz;l xypfis cUthf;FfpwJ. Mz;fSf;F nghJthf jbkdhd kw;Wk; 
ePz;l Fuy; ehz;fs; cs;sd. mit ngz;fSld; xg;gpLifapy; Mokhd 
Fiwe;j RUjp nfhz;l xypia cUthf;Ffpd;wd. 
 
kdpj fhJfs; nray;gLk; tpjk; 
 
 ngUk;ghyhd tpyq;Ffspy; xypia Nfl;f fhJ vd;w Kf;fpakhd cWg;G 
cs;sJ. ek; fhJfs; topahf xypiaf; Nfl;f KbfpwJ. kdpj fhJ fhw;wpd; 
cah; mjph;ntz; mjph;Tfis cs;spOj;J mjph;tilfpwJ. ePh;tho; tpyq;Ffspd; 
fhJfs; ePhpy; mjpf mjph;ntz; mjph;Tfis ngWk; tifapy; 
tbtikf;fg;gl;Ls;sd. kdpj fhJfspd; ntspg;Gwk; kw;Wk; Gyg;gLk; gFjp gpd;dh 
(tise;j tbtj;jpy;) vd;W miof;fg;gLfpwJ. ,J Rw;Wg;Gwj;jpy; ,Ue;J xypia 
Nrfhpf;Fk;gb rpwg;ghf tbtikf;fg;gl;Ls;sJ. gpd;dh; mJ fhJ fhy;tha; topahf 
fhJ buk;ik (ilk;ghdpf; rt;T) milAk;. cs; fhjpy; ,Ue;J mjph;Tfs; 
rpf;dy;fs; tbtpy; %isf;F mDg;gg;gLfpd;wd. %is ,e;j rkpf;iQfis 
xypfshf czh;fpwJ.  
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xyp khRghL 
 
 fhJf;F tpUk;gj;jfhj ve;j xypAk; ,iur;ry; vd;W miof;fg;gLfpwJ. ,J 
Njitaw;w> vhpr;rYl;Lk; kw;Wk; rj;jkhd xyp. xOq;fw;w kw;Wk; fhy xOq;fw;w 
mjph;Tfshy; (,iur;ry;) cUthfpwJ. ,iur;ry; cq;fSf;F kd 
mOj;jj;ijj;jUfpwJ. gy;NtW %yq;fspypUe;J cuj;j kw;Wk; fLikahd 
xypfshy; #oypy; cUthFk; ,ilA+W xyp khRghL vd;W miof;fg;gLfpwJ. 
gugug;ghd rhiyfs;> tpkhdq;fs;> kpd; rhjdq;fshd kpf;rh;> fpiuz;lh;> ryit 
,ae;jpuk; kw;Wk; rhpahf miythpir nra;ag;glhj NubNah Mfpait xyp 
khRghl;il Vw;gLj;Jfpd;wd. xyp khRghl;bd; Kf;fpa Mjhuk; njhopw;rhiyfs; 
MFk;. xyp khRghL njhopy;kakhjy;> efukakhf;fy; kw;Wk; etPd ehfhpfj;jpd; 
tpisT MFk;. 
 
xyp khRghl;lhy; Vw;gLk; cly; ey ghjpg;Gfs;. 
 
 Xyp khRghl;lhy; Vw;gLk; rpy cly; ey ghjpg;Gfs; fPNo 
gl;bayplg;gl;Ls;sd. 

• ,iur;ryhdJ> vhpr;ry;> kd mOj;jk;> gjl;lk; kw;Wk; jiytyp Mfpatw;iw 
Vw;gLj;jf;$Lk;. 

• ,iur;ry; ePz;l fhyj;jpw;F Nfl;Fk;NghJ xU eghpd; J}f;f Kiw 
khwf;$Lk;. 

• ,iur;ry; njhlh;e;J Nfl;Fk;NghJ nrtpg;Gyd; jpwid ghjpf;fyhk;. rpy 
Neuq;fspy; ,J nrtpg;Gyd; ,og;Gf;F toptFf;fpwJ. 

• jpBnud Vw;gLk; ,iur;ry; khuilg;G kw;Wk; kaf;fj;ij Vw;gLj;jf;$Lk;. 

• ,J xUthpd; Ntiyapy; ftdkpd;ikia Vw;gLj;JfpwJ. $k;G xyp 
ngUf;fpfs;> xyp ngUf;fpfs; Nghd;wtw;wpd; rj;jk;> ftdkpd;ikia 
Vw;gLj;JfpwJ.  

• Xyp khRghL xU eghpd; kd mikjpia ghjpf;fpwJ. ,J etPd tho;tpd; 
jw;Nghija gjl;lq;fis mjpfhpf;fpwJ. ,e;j gjl;lq;fs; cah; ,uj;j 
mOj;jk; my;yJ rl;nld Nfhgg;gLjy; Nghd;w Neha;fSf;F 
fhuzkhfpd;wd. 
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xyp khRghl;ilf; fl;Lg;gLj;Jjy; 
 
 Xyp khRghl;bd; jPq;F tpisTfs; Fwpj;J ehk; gbj;Njhk;. vdNt> 
mijf;Fiwg;gJ ekf;F mtrpakhfpwJ. gpd;tUk; topKiwfisg; gpd;gw;Wtjd; 
%yk; xyp khRghl;ilf; fzprkhff; Fiwf;fyhk;. 
 

• r%f> kj kw;Wk; murpay; tpohf;fspy; xypngUf;fpfisg; gad;gLj;Jtjw;F 
fLikahd topfhl;Ljy;fs; mikf;fg;gl Ntz;Lk;. 

• midj;J thfdq;fSk; Fiwthd xypnaOg;Gk; (Silencer) iryd;rh; 
nfhz;bUf;f Ntz;Lk;. 

• thfdk; Xl;Lk; NghJ mjpfg;gbahf (`hud;) xyp vOg;Gk; fUtpfisj; 
jtph;f;f kf;fis Cf;Ftpf;f Ntz;Lk;. 

• njhopy;Jiw ,ae;jpuq;fs; kw;Wk; tPl;L cgfuzq;fs; Kiwahf 
guhkhpf;fg;gl Ntz;Lk;. 

• midj;J jfty;njhlh;G rhjdq;fSk; Fiwe;j xypapy; ,af;fg;gl 
Ntz;Lk;. 

• FbapUg;G gFjpfspy; fduf thfdq;fs; nry;tij jLf;f Ntz;Lk;. 

• khR fl;Lg;ghl;L thhpaj;jpd; tpjpKiwfspd;gb njhopw;rhiyfisr; Rw;wp 
gRik jho;thuq;fs; mikf;fg;gl Ntz;Lk;. 

• ,iur;ryhd njhopw;rhiyfspy; gzpGhpAk; kf;fs; fhJ ghJfhg;ghd;fis 
mzpa Ntz;Lk;.  

• kuq;fis elT nra;tjw;Fk;> jpiur;rPiyfs; kw;Wk; nkj;ijfs; Nghd;w 
xypia cwpQ;Rk; nghUl;fis jq;fs; tPl;by; gad;gLj;jTk; kf;fis 
Cf;Ftpf;f Ntz;Lk;. 

 
Nfl;ly; ,og;G  
 
 cq;fSf;F njhpahkNyNa fhJ Nfshik FiwghL ,Uf;fyhk;. fhJ 
Nfshik mwpFwpfs; gpd;tUkhW 

• fhJtyp 

• fhjpy; nkOF my;yJ jputk; ,Ug;gJ Nghd;w czh;T 

• fhJfspy; njhlh;e;J xypg;gJ Nghd;w czh;T 
fhJ Nfshikf;fhd fhuzq;fs; fPNo nfhLf;fg;gl;Ls;sd. 

• taJ Kjph;T 

• rpfpr;iraspf;fg;glhj fhJ njhw;W Neha; 

• rpy kUe;Jfs; 

• kugZ NfhshWfs; 

• jiyapy; gyj;j mb 

• ,iur;ry; 
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9thmwptpay;  

myF– 8  
 

xypVw;gLjy; :  
 

• ntt;NtWxyp %yq;fypUe;JNjhd;Wk; ntt;NtWxypfisePq;fs; jpdKk; Nfl;fPwPh;fs;. 
mitvt;thWcz;lhfpd;wdvd;gijg; gw;wprpe;jpj;jpUf;fpwPh;fsh? 
xypvt;thWcz;lhfpwJvd;gijg; Ghpe;Jnfhs;sfPNonfhLf;fg;gl;Ls;snray;ghl;bidr; 
nra;Jghh;g;Nghk;.  

 

• ,irf;fitapd; Gaq;fis ,ug;gh; gl;ilapy; mbf;Fk; NghJmJmjph;tilfpwJ. ,irf; 
fitapd; Gaq;fs; mjph;tiltjhy; mUfpYs;sfhw;W %yf;$Wfs; mjph;tilfpd;wd. 
,t;thWmjph;Tfs; xypiacz;lhf;Ffpd;wd.  

 
xypmiyfs; guTjy;: 
xypmiyfs; gut Clfk; Njit 
 

• xypmiyfs; guTtjw;Ffhw;W>ePh; v/F Nghd;wnghUs;fs; Njit. xypmiyfs; 
ntw;wplj;jpy; gut KbahJ. ,jidkzpr;rhbNrhjid %yk; tpsf;fyhk;.  

 

• xUkpd;rhukzpkw;Wk; xUkzpr;rhbiavLj;Jf; nfhs;Nthk;. 
kpd;rhukzpahdJfhw;Wg;Gfhjkzpr;rhbapDs; nghUj;jg;gl;Ls;sJ. 
[hbahdJxUntw;wplkhf;Fk; gk;Gld; ,izf;fg;gl;Ls;sJ. kzpiaxypf;fr; 
nra;Ak;NghJ>ehk; xypiaf; Nfl;fpNwhk;. ntw;wplkhf;Fk; gk;gpd; %yk; 
[hbapYs;sfhw;iwrpwpJrpwpjhfntspNaw;Wk;NghJ>xypapd; msTrpwpJrpwpjhff; Fiwaj; 
njhlq;FfpwJ. fhw;iwKw;wpYkhfntspNaw;wpagpwFxypNfl;gjpy;iy. FLitapDs; kPz;Lk; 
fhw;iwr; nrYj;jpdhy; xypahdJkPz;Lk; Nfl;fj; njhlq;Fk;.  

 
xypxUmiy : 
 

• xypahdJxyp %yj;jpypUe;JxUClfj;jpd; topNaNfl;gthpd; nrtpiar; nrd;wilfpwJ. 
xUnghUs; mjph;tilak;NghJmJmjidr; Rw;wpAs;sClfj;jpd; Jfs;fisAk; 
mjph;tilar; nra;fpwJ. Mdhy;>Clfj;jpd; Jfs;fs; ,lk;ngah;tjpy;iy. xyp 
%yj;jpypUe;Jmjd; ghjpg;Gkl;LNk ,yf;fpw;FvLj;Jr; nry;yg;gLfpwJ. 
nghUnshd;Wmjph;tilak; NghJ>me;jg; nghUspw;FmUfpYs;sJfshdJjdJrkepiyg; 
Gs;spapypUe;Jtpyf;fg;gLfpwJ. ,j;Jfs; mUfpYs;sJfs;kPJxUtpiriar; nrYj;jpmjd; 
fhuzkhfmUfpYs;sJfs; jdJxa;TepiyapypUe;Jefh;e;Jnry;fpwJ. mUfpYs;sJfis 
,lg;ngah;r;rpmilar; nra;jgpd;dh; Kjy; Jfs; jdJgioaepiyiamilfpwJ. 
xypahdJekJnrtpiamilAk; tiu ,e;epfo;thdJnjhlh;e;JeilngWk;. MfNt>xyp 
%yj;jpdhy; cUthFk; ghjpg;Gkl;LNknry;fpwJ. Mdhy; Jfs;fs; mNjepiyapy; jhd; 
cs;sJClfj;jpYs;smidj;Jj; Jfs;fSNkjq;fsJrkepiyg; Gs;spapy; 
,oe;Jmjph;Tvdg;gLk; Kd;Dk; gpd;Dkhd ,af;fj;ijNkw;nfhs;fpd;wd. 
,jdhy;>mjph;tdhJKd;Ndhf;fpr; nry;fpd;wJ. ,t;thWKd;Ndhf;fpr; nry;Yk; 
mjph;Ntmiyvdg;gLk;.  

 
xypmiyfs; nel;liyfsh?  
 

• NkNycs;snray;ghl;by; fk;gpr; RUspd; xUrpygFjpfspy; RUs;fs; neUf;fkhfcs;sijf; 
fz;Bh;fs;. ,g;gFjpneUf;fg;gFjpmy;yJmOj;jg;gFjpvdg;gLfpwJ. 
,uz;LneUf;fq;fSf;fpilNafk;gpr; RUs; tpyfp ,Uf;Fk; gFjpnefpo;Tg;gFjpvdg;gLk;. 
fk;gpr;RUs; mjph;TWk; NghJneUf;fKk; (C) nefpo;Tk; (R) fk;gpr;RUspd; 
topNaefh;e;Jnry;Yk;. ,t;thWneUf;fKk; nefpo;r;rpAkhfr; nry;Yk; miyfNsnel;liyfs; 
vdg;gLfpd;wd. nel;liys; Clfj;jpd; Jfs;fs; guTk; jpirf;F ,izahfKd;Dk; 
gpd;Dkhfmjph;TWfpd;wd.  
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• Kd;Dk; gpd;Dkhfmjph;TWk; (nel;liyfs;) xypAk; xUnel;liyahFk;. 
Clfj;jpYs;sJfs;fs; neUf;fKk; nefpo;r;rpAk; milAk; NghJjhd; mjd; 
topNaxypmiyfs; nry;yKbAK;. neLf;fk; vd;gJJfs;fs; mUfUNf ,Uf;Fk; 
gFjpahFk;. nefpo;Tvd;gJFiwe;jmOj;jk; cs;sgFjpMFk;. mq;F>Jfs;sf; tpyfpNa 
,Uf;Fk;. xypvd;gJve;jputpay; nel;liyf;FxUcjhuzkhFk;. xUClfj;jpy; xypmiyapd; 
nel;liyj; jd;ikiatpsf;FfpwJ.  

 
xypmiyapd; gz;Gfs;: 
 

• tPr;R>mjph;ntz;>miyTf;fhyk;>miyePsk; kw;Wk; Ntfk; my;yJjpirNtfk; 
Mfpagz;Gfisf; nfhz;LxUxypmiyiaKOikahftiuaWf;fKbAk;.  

 

 
tPr;R (A):  
 

• xypmiyahdJ>xUClfj;jpd; topNanry;Yk; NghJ>me;jClfj;jpd; Jfs;fs; eLepiyg; 
Gs;spapypUe;JmilAk; ngUk ,lg;ngah;r;rptPr;Rvdg;gLk;. mjph;TWk; nghUspd; 
tPr;Rmjpfkhf ,Ue;jhy;>xypcuj;jxypahfTk;>tPr;RFiwthf ,Ue;jhy; 
mJnkd;ikahdxypahfTk; ,Uf;Fk;. tPr;rhdJAvd;wvOj;jhy; Fwpg;gplg; gLfpwJ. ,jd; 

SImyFkPl;lh; (kP) MFk;.  
 
mjph;ntz; (n):  

• mjph;tilak; nghUs; xUnehbapy; Vw;gLj;Jk; mjph;Tfspd; vz;zpf;ifahdJmjd; 
mjph;ntz; vdg;gLk;. ,J‘n’vd;wvOj;jhy; Fwpg;gplg;gLfpwJ. mjpntz;zpd; 

SImyFn`h;l;]; (Hz)my;yJ nr-1MFk;. 20 HzKjy; 20,000 Hztiumjph;ntzpfs; 
nfhz;lxypmiyfiskl;LNkkdpjdpd; nrtpfs; Nfl;LzuKbAk;. 20 n`h;l;];f;Fk; 
Fiwthdmjph;ntz; nfhz;lxypfs; Fw;nwhypfs; vdg;gLk;. mjph;ntz; 20>000 
Hzf;Fmjpfkhdxypkpifnahypmy;yJkPnahypvdg;gLk;. ,j;jifaxypfis ek; fhJfshy; 
czuKbahJ.  

 
miyTf;fhyk; (T): 
 

• mjph;TWk; Jfs;>xUKOikahdmjph;tpw;FvLj;Jf; nfhs;Sk; fhyk; miyTf;fhyk; 
vdg;gLk;. ,JTvd;wvOj;jhy; Fwpf;fg;gLfpwJ. SImyFKiwapy; ,jd; myFtpdhb. 
miyTf;fhyk; kw;Wk; mjph;ntz; Mfpaitxd;Wf;nfhd;Wvjph;tpfpjj;jpy; cs;sd.  

 
miyePsk; (λ) 
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• mjph;TWk; Jfnshd;W>xUmjph;tpw;FvLj;Jf; nfhs;Sk; Neuj;jpy; Clfj;jpy; miyguTk; 
njhiyTmiyePsk; vdg;gLk;. xUxypmiyapy; ,uz;LneUf;fq;fs; kw;Wk; nefpo;Tfspd; 
ikaq;fSf;F ,ilg;gl;lnjhiyNtxUmiyePsk; vdg;gLk;. miyePskhdJ>λ vd;wvOj;jhy; 

Fwpf;fg;gLfpwJ. ,jd; SImyFkPl;lh; MFk;.  
 
xypapd; jpirNtfk; my;yJNtfk; (V) 
 

• xUtpdhbNeuj;jpy; xypmiyflf;Fk; njhiyTjpirNtfk; my;yJNtfk; vdg;gLk;. ,jd; 
SImyF kP.tp-1MFk;.  

 
gy;NtWxypfisNtWgLj;Jjy;:  
 

• xypfisfPo;f;fhZk; fhuzpfisf; nfhz;Lxd;wpypUe;Jkw;nwhd;whfNtWgLj;jyhk;.  
1. xypcug;Gkw;Wk; xypr;nrwpT 
2. RUjp 
3. juk;  

 
xypr;nrwpT:  
 

• xNumjpntz; nfhz;l ,uz;Lxypfs; cug;Gg; gz;G %yk; NtWgLj;jg;gLfpd;wd. 
xUxypahdJcuj;jjhmy;yJnkd;ikahdjhvd;gJmjd; tPr;irg; nghWj;JmikAk;. 
xUNkiriankJthfj; jl;Lk;NghJnkJthdXirNfl;Fk;. 
Vnddpy;>Fiwe;jtPr;RilaxypahdJcz;lhfpwJ. NkiriaNtfkhfmbf;Fk; 
NghJcuj;jxypNfl;fpwJ. mjpfnrwpTilaxypahdJmjpfMw;wiyg; ngw;wpUg;gjhy; 
mJmjpf J}uk; nry;yKbAk;. xypahdJmjd; %yj;jpypUe;Jtphpe;Jnfhz;Nlnry;tjhy; 
mjd; tPr;RFiwe;Jnfhz;Nlnry;Yk;. xNumjph;ntz; nfhz;lnkd;ikahdkw;Wk; 
cuj;jxypmiyapd; tbtj;ijFwpf;fpwJ.  

 

 
• xypapd; cug;Gg; gz;ghdJmjd; nrwpitr; rhh;e;jpUf;Fk;. XuyFfhyj;jpy; XuyFgug;gpd; 

topNamiyguTk; jpirf;Fnrq;Fj;jhfr; nry;Yk; Mw;wypd; 
msTnrwpTvdtiuaWf;fg;gLfpwJ.  

 
Xhplj;jpy; Nfl;Fk; xypapd; nrwpthdJfPo;f;fz;lfhuzpfisr; rhh;e;jpUf;Fk;.  
 
1. xyp %yj;jpd; tPr;R 
2. xyp %yj;jpw;Fk; Nfl;gtUf;Fk; ,ilNacs;snjhiyT 
3. xyp %yj;jpd; gug;G 
4. Clfj;jpd; mlh;j;jp 
5. xyp %yj;jpd; mjph;ntz;  
 

• xypapd; nrwpthdJnlrpngy; (dB)vd;wmyfhy; mstplg;gLfpwJ. njhiyNgrpiaf; 
fz;Lgpbj;jmnyf;]hz;lh; fpu`hk; ngy; vd;gthpd; epidthf 
,g;ngauhdJtoq;fg;gLfpwJ.  

 
RUjp :  
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• RUjpvd;gJxUxypahdJfdj;jjhmy;yJfPr;ryhdjhvd;gijmwpacjTk; xypapd; gz;ghFk;. 
mjpfRUjpnfhz;lxypfs; fdj;jjhfTk; ,Uf;Fk;. ,uz;L ,irf; fUtpfshy; vOg;gg;gLk; 
xNutPr;irf; nfhz;l ,uz;Lxypfs; NtWgl;lmjpntz;fisf; nfhz;bUe;jhy;>mitxd;Wf; 
nfhd;WNtWgLfpd;wd. Fiwe;jRUjpkw;Wk; mjpfRUjpnfhz;l ,uz;Lxypfisf; Fwpf;Fk; 
miyfs; fhl;lg;gl;Ls;sd.  

 

 
• ,uz;Lntt;NtW ,irf;fUtpfshy; vOg;gg;gl;l>xNukhjphpahdcug;Gkw;Wk; RUjpiaf; 

nfhz;l ,uz;LxypfisNtWgLj;Jtjw;Fjuk; vd;wgz;Ggad;gLfpwJ. 
xNuxUmjph;ntz;izf; nfhz;lxypahdJnjhdp(tone)vdg;gLfpwJ. gy;NtWnjhdpfspd; 

njhFg;G ,irf;Fwpg;G(note)vdg;gLfpwJRuk; (Timre)vd;gjnjhdpvd;gijNtWgLj;jf; 
$bagz;ghFk;.  

 
xypapd; Ntfk;: 
 

• kPl;rpj; jd;iknfhz;lClfj;jpd; topNaguTk; nghOJ>xypahdJXuyFfhyj;jpy; 
fle;jnjhiyNtxypapd; Ntfk; vd;WtiuaWf;fg;gLfpwJ.  

  Ntfk; (v) =
fle;j njhiyT

fhyk;
 

xUmiyahdJfle;jnjhiyTxUmiyePsk; (λ) vdTk;>mJguTtjw;FvLj;Jf; nfhz;lfhyk; 

miyTf;fhyk; (T)vdTk; nfhz;lhy;.  
 

 Ntfk; (v)=
( )

( )T

xU miyesP k;

xU miyTf; fhyk; 
 (m) v

T


=  

   T = 
n

1
vd;gjhy; v = nλ 

• Clfj;jpd; gz;Gfs; khwhky; ,Uf;Fk; NghJ>midj;Jmjph;ntz;fisf; nfhz;lxypfspd; 
NtfKk; xd;whfNt ,Uf;Fk;.  

 

• xUxypmiyapd; mjph;ntz; 2 fpNyhn`h;l;]; kw;Wk; miyePsk; 5 nr.kPvdpy; 1.5 fp.kP 
J}uj;ijf; flf;f>mJvLj;Jf; nfhs;Sk; fhyk; vd;d?  

 
jPh;T:  

Ntfk;>v = nλ 
,q;F>n = 2 fpNyhn`h;l;]; = 2000n`h;l;];  

   λ = 15nr.kP= 0.15kP 
   v = 0.15 × 2000 = 300 kPnr-1 

 Ntfk; (v) = 
( )

( )

d

d

fle;j njhiyT

fhyk; 
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   = 
1500

300
= 5tp 

 
xypahdJ1.5fp.kPnjhiyitf; flf;f 5 tpdhbfs; MFk;.  
 
20ºC ntg;gepiyapy; 22 nkfhn`h;l;]; mjph; ntz; nfhz;lxypapd; miyePsk; vd;d?  
 
jPh;T:  
 λ= v/n  
 ,q;Nf>v = 344 ms-1 
 n = 22 MHz = 22 × 106 Hz 
 λ = 344 / 22 × 106 = 15.64 ×10-6 m = 14.64 µm 
 
gy;NtW Clfq;fspy; xypapd; Ntfk;:  
 

• xypahdJ xU Clfj;jpd; topNa xU Fwpg;gpl;l Ntfj;jpy; guTfpwJ. thdj;jpy; kpd;dy; 
Njhd;wp ,b ,bf;Fk; NghJ> KjyhtJ kpd;diyf; fhz;fpNwhk;. gpwFjhd; ,b Xiriaf; 
Nfl;fpNwhk;. MfNt xypahdJ xspiatpl kpff; Fiwthd Ntfj;jpNyNa nry;fpwJ 
vd;gij ehk; mwpayhk;. xypapd; NtfkhdJ> mJ gazpf;ff;$ba Clfj;jpd; gz;igg; 
nghWj;Nj cs;sJ.  

 

• xypapd; NtfkhdJ> jplg;nghUistpl thAtpy; kpff; Fiwthf ,Uf;Fk;. ve;jnthU 
Clfj;jpYk; ntg;gepiy mjpfhpf;Fk; NghJ xypapd; NtfKk; mjpfhpf;Fk;. cjhuzkhf> 
fhw;wpy; 0°C ntg;gepiyapy; xypapd; Ntfk; 330 kPtp-1 MFk;. NkYk; 25°C ntg;gepiyapy; 
34 kPtp-1 MFk;. xU Fwpg;gpl;l ntg;gepiyapy; ntt;NtW Clfj;jpy; xypapd; Ntfk; 
nfhLf;fg;gl;Ls;sJ.  

 
25°C ntg;epiyapy; ntt;NtW Clfj;jpy; xypapd; Ntfk;  

 
epiy Clfk;  Ntfk; (kP tp-1) 

jplg;nghUs;fs;  mYkpdpak; 6420 
 epf;fy; 6040 
 v/F  5960 
 ,Uk;G  5950 
 gpj;jis 4700 
 fz;zhb 3980 
jputq;fs;  ePh; (fly; ePH;) 1531 
 ePh; (J}a ePh;)  1498 
 vj;jdhy; 1207 
 nkj;jdhy;  1103 
thAf;fs;  i`l;u[d;  1284 
 `Pypak; 965 
 fhw;W  340 
 Mf;]p[d; 316 
 fe;j il Mf;i]L 213 

 
xypahdJfhw;iwtpl 5 klq;FNtfkhfePhpy; gazpf;Fk;. fly; ePhpy; xypapd; Ntfk; kpfmjpfkhf 
(mjhtJ 5500 fp.kP/kzp) ,Ug;gjhy;> fly; ePUf;Fs; Mapuk; fpNyhkPl;lh; njhiytpy; ,Uf;Fk; 
,uz;Ljpkpq;fpyq;fs; xd;Wld; xd;Wvspjpy; Ngrpf; nfhs;sKbAk;.  

 
xyp vjpnuhypj;jy;:  
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• xU ,ug;gh; ge;J Rtw;wpy; gl;L gpujpgypg;gJ Nghy; xypahdJ jplg;nghUs; my;yJ 
jputj;jpd; kPJ gl;L gpujpgypf;Fk;. xyp vjpnuhypg;gjw;F> totog;ghd my;yJ 
nrhunrhug;ghd xU nghpa gug;G Njitg;gLfpwJ. vjpnuhypj;jy; tpjpfshtd:  

 

• xypahdJ xU Gs;spapy; Vw;gLj;Jk; gLNfhzKk; mJ vjpnuhypf;Fk; NfhzKk; 
rkkkhf ,Uf;Fk;.  
 

• xyp gLk; jpir> vjpnuhypf;Fk; jpir kw;Wk; mg;Gs;spapy; tiuag;gl;l nrq;Fj;Jf;NfhL 
Mfpait xNU jsj;jpy; mikfpd;wd.  

 
gyKiw vjpnuhypj;jypd; gad;fs;:  
,irf; fUtpfs;:  
 

• Foy;ngUf;fp> xypngUf;fp> Foy;fs;> ehj];tuk;> nrdha;> jhiu Nghd;w ,irf; 
fUtpfs;ahTk; xypahdJ xU Fwpg;gpl;l jpirapy; guTk; tifapy; tbtikf;fg;gl;Ls;sd. 
,f;fUtpfspy; xU Fohapidj; njhlh;e;J xU $k;G tbt mikg;ghdJ xypiag; 
ngUf;fkilar; nra;J Nfl;gtiu Nehf;fp Kd;Ndwpr; nry;YkhW mikf;fg;gl;Ls;sJ.  
 
,jaj;Jbg;gstp (Stethoscope): 
 

• ,jaj;Jbg;gstpvd;gJxUkUj;Jtf; fUtpahFk;. ,Jclypy; cz;lhFk; xypfisf; 
Nfl;fcjTfpwJ. clypy; Njhd;Wk; xypahdJ> ,f;fUtpapy; cs;s ,izg;Gf; Fohapy; 
gyKiwvjpnuhypg;gile;J>kUj;Jthpd; nrtpiamilfpwJ.  
 
vjpnuhyp:  
 

• caukhdfl;lq;fs;>kiyfs; Nghd;wvjpnuhypf;Fk; gug;Gfspd; 
mUNfepd;Wifjl;bdhNyhmy;yJFuy; vOg;gpdhNyhrpwpJ Neuk; fopj;Jk; mjidehk; 
kPz;Lk; Nfl;FKbAk;. ,e;jxypahdJvjpnuhypvdg;gLfpwJ.  
 

• xUtpdhbapy; gj;jpy; xUgq;Ffhyj;jpw;FxypahdJnjhlh;e;J %isapy; czug;gLfpwJ. 
vdNt>vjpnuhypf;fg;gl;lxypianjspthff; Nfl;fNtz;Lnkdpy; xypkw;Wk; vjpnuhypf;F 
,ilg;gl;lfhyk; Fiwe;jJ 0.1 tpehbahf ,Uf;fNtz;Lk;. xUFwpg;gpl;lntg;gepiyapy; 
xypapd; Ntfk; 340 kPtp-1vdf; fUJNthk;. xypahdJ 

%yj;jpypUe;Jnrd;W>jilgl;L>vjpnuhypj;J0.1tpdhbf;Fg; gpwFNfl;gtiumilfpwJ. 

vdNt>xypgazpj;jnkhj;jnjhiyT340 kPtp-1×0.1tp= 34kP 
 

• MfNt>vjpnuhypianjspthff; Nfl;fNtz;Lkhdhy; vjpnuhypf;Fk; gug;GFiwe;jgl;rk; 17 
kPnjhiytpy; ,Uf;fNtz;Lk; ,e;jj; njhiytdhJfhw;wpd; ntg;gepiyiag; 
nghWj;JkhWgLk;. njhlh; my;yJgyKiwvjpnuhypj;jypdhy; vjpnuhypiaxUKiwf;FNkYk; 
Nfl;f ,aYk;. ntt;NtWcaj;jpYs;sNkfq;fs; kw;Wk; epyk; Nghd;wgy;NtWvjpnuhypf;Fk; 
gug;Gfspd; kPJgLk; xypmiyfspd; njhlh; vjpnuhypg;gpd; fhuzkhf ,bKof;fk; 
Vw;gLfpwJ.  
 

• xUth; jdJJg;ghf;fpiar; Rl;l 5 tpdhbf;Fg; gpwFvjpnuhypiaf; Nfl;fpwhh;. mth; 
Fd;iwNehf;fp 310 kPKd;Ndhf;fpefh;e;JkPz;Lk; RLfpwhh;. ,g;nghOJ 3 tpdhbf;Fg; 
gpwFvjpnuhypiaf; Nfl;fpwhh; vdpy; xypapd; Ntfk; vt;tsT?  

 
jPh;T:  
 
njhiyT(d) = Ntfk; (v)× fhyk; (t) 
Kjy; KiwRLk;lNghJxypfle;jnjhiyT>2d = v × 5 
,uz;lhtJKiwRLk;NghJxypfle;jnjhiyT>2d – 620 = v × 3  
rkd;ghL 2 I khw;wpvOjpdhy;> 
  2d = (v × 3) + 620  
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rkd;ghL 1 kw;Wk; 3 ypUe;J>5v = 3v + 620 
   2v = 620  
xypapd; jpirNtfk;, v = 310 kP/tp-1 
 

vjph; Kof;fk;:  
 

• nghpa miwfspy; Vw;gLj;jg;gLk; xypahdJ> miwapd; Rth;fspy; gl;L kPz;Lk; vjpnuhypg;G 
mile;J mjd; Nfl;Fk; jd;ik RopahFk; tiu ePbj;jpUf;Fk;. gd;Kf vjpnuhypg;gpd; 
fhuzkhf> xypapd; Nfl;ly; ePbj;jpUf;Fk; jd;ik vjph; KOf;fk; vdg;gLk;  
fiyauq;fk;>nghpamiwfs;>jpiuauq;fk;>xypg;gjpTf;$lq;fs; Nghd;wtw;wpy; Vw;gLk; 
mjpfkhdvjph; Kof;fk; tpUk;gj;jf;fJmy;y. Vnddpy; ,iriaurpf;fNth>Ngr;irnjspthff; 
Nfl;fNth ,ayhJ. vjph; Kof;fj;ijf; Fiwg;gjw;Ffiyauq;fj;jpd; Nkw;$iu>Rth;fs; 
Nghd;witxypiacl;ftUk; jd;iknfhz;lnghUs;fshyhdmKf;fg;gl;lehh; 
ml;il>jpiur;rPiyfs;>gpsh];lh; Nghd;wnghUs;fshy; %lg;gl;bUf;Fk;. ghh;itahsh;fs; 
mkUk; ,Uf;iffSk; xypiacl;ftUk; gz;gpd; mbg;gilapNyNanjhpTnra;ag;gLfpd;wd. 
,jdhy;>kpff; Fiwe;jxypNagpujpgypg;GmilfpwJ. muq;fq;fs;>epfo;r;rpmiwfs; kw;Wk; 
jpNal;lh;fistbtikf;Fk; NghJ ,e;jfhuzq;fs; fUj;jpy; nfhs;sg;gLfpd;wd.  
 
kPnahyp:  
 

• 20>000 n`h;l;];f;Fk; mjpfkhdmjph; ntz;izf; nfhz;lxypmiyfs; kPnahypmiyfs; 
vdg;gLfpd;wd. ,e;jmiyfiskdpjnrtpfshy; czuKbahJ. Mdhy;>tpyq;Ffs; 
,tw;iwf; Nfl;LzuKbAk;. cjhuzkhf>ehahy; kPnahypmiyfisf; 
Nfl;fKbAk;.rhiyfspd; eLNtXbtUk; 
khd;fs;>thfdj;jpw;FKd;ghfgha;e;Jtplhjgbf;F>kPnahypmiyfisf; nfhz;lxypg;ghd;fs; 
thfdq;fspy; gad;gLj;jg;gLfpd;wd.  
 

• kPnahypmiyfspd; Kf;fpakhd gad; vd;dntd;why;> ,it kdpjclypd; 
cWg;Gf;fisMuha;tjw;Fg; gad;gLfpd;wd. kPnahypmiyfisclypDs; 
nrYj;jk;NghJ>mitcly; cWg;Gfs; kw;Wk; vYk;Gfspy; gl;Lvjpnuhypf;fpd;wd. 
,e;jmiyfs; fz;lwpag;gl;L>Muha;g;gl;Lfzpdpapy; Nrkpf;fg;gLfpd;wd. ,t;thWngwg;gLk; 
tiuglj;jpw;FvjpnuhypMotiuT(Echogram) vd;Wngah;. ,JkUj;JtMa;Tfspy; 
gad;gLfpd;wJ. fly; fz;fhzpg;gpYk; kPnahypmiyfs; gad;gLfpd;wd.  
 

kPnahypapd; gad;fs;: 
 

• kPnahypmiyfs; J}a;ikahf;Fk; njhopy; El;gj;jpy; gad;gLfpd;wd. nghUs;fspd; 
kPJs;skpfr; rpwpaJfs;fisePf;Ftjw;F>mg;nghUs;fs; kPnahypnry;Yk; jputj;jpDs; itj;J 
J}a;ikg; gLj;jg;gLfpwJ.  

• cNyhfg; gl;ilfspYs;sntbg;Gkw;Wk; FiwfiskPnahypmiyfisf; nfhz;Lfz;lwpayhk;. 

• kPnahypmiyfs; ,jaj;jpd; gy;NtWgFjpfspypUe;Jvjpnuhypf;fg;gl;L ,jaj;jpd; 
gpk;gj;ijVw;gLj;Jfpd;wd. ,j;njhopy; El;gj;jpw;FkPnahyp ,jatiutpvd;Wngah;.  

• kPnahypmiyfisf;nfhz;LrpWePufj;jpYs;sfw;fisrpWrpWJfs;fshfcilf;fKbAk;. gpd;dh; 
mitrpWePh; topahfntspNaw;wg;gLfpd;wd.   

 
Nrhdhh; (Sonar):  
 

• Nrhdhh; (SONAR)vd;wnrhy;ypd; tphpthf;fk; Sound Navigation and Ranging vd;gjhFk;. 
Nrhdhh; vd;wfUtpahdJkPnahypmiyfisr; nrYj;jpePUf;FmbapYs;snghUs;fspd; 
J}uk;>jpirkw;Wk; Ntfk; Mfpatw;iwf; fzf;fplgad;gLfpwJ. ,jpy; kpnahypfisg; 
gug;gf;$barhjdKk;>kPnahypfisczuf;$baczh;tpAk; cs;sd. mitglFkw;WK; 
fg;gy;fSf;Fmbapy; nghWj;jg;gl;Ls;sd. gug;gpahdJkPnahypfiscUthf;fpgug;Gfpd;wJ. 
,t;tiyfs; ePUf;Fs; gazpj;J>flypd; mbj;jsj;jpy; cs;snghUl;fspd; kPJ (mjhtJ 
fly; gLif>kPd;fspd; $l;lk;) gl;L>vjpnuhypg;gile;JkPz;Lk; tUk;nghOJczh;tpapdhy; 
czug;gLfpd;wd. czh;tpahdJkPnahypfiskpd;rhuiriffshfkhw;wkilar; nra;fpd;wJ. 
mtw;wpypUe;Jjfty;fs; ngwg;gLfpd;wd. ePHpy; xypapd; jpirNtfk; kw;Wk; 
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gug;gg;gl;lxypf;Fk;>ngwg;gl;lvjpnuhypf;Fk; ,ilNacs;sfhy ,ilntspMfpatw;iwf; 
fzf;fpl;L>mjd; %yk; ePUf;Fs;spUe;JkPnahypmiyfisvjpnuhypj;jnghUspd; njhiyitf; 
fzf;fplyhk;.  

 

• gug;gg;gl;lkw;Wk; ngwg;gl;lkPnahypmiyfSf;F ,ilNaahdfhy ,ilntspia 't' 
vdTk;>ePhpd; Ntfj;ij 'v' vdTk; nfhz;lhy;>kPnahypahdJfle;jnjhiyT2d /t = vMFk;.  

 

• ,t;thWnghUs;fspd; njhiyitf; fz;lwpAk; KiwvjpnuhypneLf;fk; (echo-ranging) 
vdg;gLk;. flypd; Moj;ijmwpaTk;>ePUf;Fmbapy; mike;Js;skiyfs;>Fd;Wfs;>ePh;%o;fpf; 
fg;gy;fs; kw;Wk; gdpg;ghiwfs; Mfpatw;iw ,lk; fz;lwptjw;Fk; 
,e;jKiwahdJgad;gLfpd;wJ.  

 

• xUfg;gypypUe;JmDg;gg;gLk; kPnahypahdJflYf;FmbapYs;snghUspd; 
kPJvjpnuhypf;fg;gl;L 3.42 tpdhbf;Fg; gpwF 
 

 
fzf;fPL 4:  
 

• xUfg;gypypUe;JmDg;gg;gLk; kPnahypahdJflYf;FmbapYs;snghUspd; 
kPJvjpnuhypf;fg;gl;L 3.42 tpdhbf;Fg; gpwFkPz;Lk; te;jilfpwJ. fly; ePhpy; kPnahypapd; 
Ntfk; 1531 vdpy; fg;gypypUe;Jflypd; mbg;gFjptiucs;snjhiyTvt;tsT?  

 
jPh;T: 
 
kPnahypfle;jnjhiyT= 2 ×flypd; Mok;  

njhiyT= Ntfk; × Neuk; vd;gjhy;> 

  2d =Ntfk; × Neuk;  

   
5236

2618
2

d = = kP 

MfNt>fg;gypypUe;Jflypd; Mok; = 2618kPmy;yJ2.618fp.kP 
 
kpd; xyp ,ja tiuglk; (ECG): 
 

• kpd; xyp ,ja tiuglk; vd;gJ ,jaj;ijg; gw;wp mwpe;J nfhs;tjw;fhd vspa kw;Wk; 
goikahd KiwahFk;. ,J ,jaj;ijg; gw;wp mNef jfty;fis mspf;fpd;wJ. NkYk; 
,ja Nehahspfisg; gw;wpa Ma;tpd; kpf Kf;fpakhd gFjpahfTk; ,J cs;sJ. 
,k;Kiwapy;> ,jaj;jpypUe;J ngwg;gLk; xypahdJ> kpd; rpf;dy;fshf khw;wg;gLfpd;wd. 
vdNt ECG vd;gJ> Neuj;ijg; nghWj;J khwf;$ba ,jaj; jirfspd; kpd;rhu 
nray;ghLfisf; Fwpg;gjhFk;. nghJthf> gFg;gha;T nra;tjw;fhf> jhs;fspd; kPJ ,it 
mr;rplg;gLfpd;wd. ,jaj;jpd; nray;ghLfis xUrpy epkpl Neu ,ilntspapy; 
ngUf;fkilar; nra;J> gjpT nra;Ak; KiwNa ECG vdg;gLk;.  

 
nrtpapd; mikg;G:  
 

• ehk; vt;thWxhpiaf; Nfl;fpNwhk;? nrtpvdg;gLk; kpfEz;zpaczh; cWg;gpd; %yk; ehk; 
xypiaf; Nfl;fpNwhk;. Nfl;ff;$bamjph;ntz;fisf; nfhz;lfhw;wpdpy; Vw;gLk; mOj;j 
khWghLfis kpd;rhu iriffshf khw;Wtjw;F ,it cjTfpd;wd. ,e;j iriffs;> fhJ 
euk;Gfs; topNa %isiar; nrd;wilfpd;wd. nrtpahdJ xypiaf; Nfl;Fk; tpjkhdJ 
fPNo tpsf;fg;gl;Ls;sJ.  

 

• nrtpapd; ntspg;gFjp nrtpkly; vd;W miof;fg;gLfpwJ. ,J Rw;Wg;Gwj;jpypUe;J xypiar; 
Nrfhpf;fpd;wJ. Nrfhpf;fg;gl;l xypahdJ> ntspr; nrtpf; Foha; %yk; nrtpf;F cs;Ns 
nry;fpwJ. ntspr; nrtpf; Fohapd; Kbtpy;>nrtpg;giw(Tympaic membrane) cs;sJ. fhw;W 
Clfj;jpy; xU neUf;fkhdJ cz;lhFk;NghJ> nrtpg;giwapd; ntspg;gFjpapYs;s 
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mOj;jkhdJ mjpfhpj;J> nrtpg;giwahdJ cl;Gwk; js;sg;gLfpwJ. mJNghyNt> fhw;W 
Clfj;jpy; xU nefpo;r;rp cz;lhFk; NghJ> nrtpg;giwahdJ. ntspg;Gwk; js;sg;gLfpwJ. 
,t;thwhf nrtpg;giwahdJ mjph;tilfpd;wJ. ,e;j mjph;thdJ> eLr;nrtpapYs;s %d;W 
vYk;Gfshy; (Rj;jp> gl;il kw;Wk; mq;ftb) gyKiw ngUf;fkilfpwJ. xyp 
miyapypUe;J ngwg;gl;L ngUf;fkile;j mOj;jNtWghlhdJ> eLr;nrtpypUe;J 
cl;nrtpf;Ff; flj;jg;gLfpwJ. cl;nrtpapDs; flj;jg;gl;l mOj;jNtWghlhdJ> fhf;ypah 
(Cochlea) %yk; kpd;iriffshf khw;wg;gLfpd;wJ. ,e;j kpd; iriffs; fhJ euk;G 
topNa %isf;F nrYj;jg;gLfpd;wd. %isahdJ mtw;iw xypahf czh;fpd;wJ.  
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10TH mwptpay;  
myF 5 
xypapay; 

 
  
 
xypmiyfs;: 
 

• ehk; xypiag; gw;wpepidf;Fk; NghJ>xypvt;thWcUthfpwJ? gy;NtWxyp 
%yq;fspypUe;JtUk; xypvt;thWekJfhJfismilfpwJ?. xypvd;gJvd;d? 
mJtpirahmy;yJMw;wyh? vdgytpdhf;fs; ekJkdjpy; vOk;> ,e;jghlj;jpy; ,J 
Nghd;wtpdhf;fSf;Ftpilfhz;Nghk;.  

 

• xypf;Fk; kzpmy;yJ ,irf;Fk; ,irf;fUtpiaj; njhl;Lg; ghh;f;Fk; 
NghJxypahdJmjph;Tfshy; cUthfpd;wJvd;gijmwpayhk;. mjph;tilak; nghUl;fs; 
miytbtpy; Mw;wiycUthf;FfpwJ. mJNtxypmiyfshFk;. 

 

• ePAk;>cdJez;gh;fSk; epytpy; ,Ug;gjhff; fUjpf;nfhs;Sq;fs;. cdJez;gd; vOg;Gk; 
xypiacd;dhy; Nfl;f ,aYkh? epytpy; tsp kz;lyk; ,y;yhjjhy; cdJez;gdpd; 
xypiaf; Nfl;f ,ayhJ. vdNtmjph;TWk; nghUl;fs; cUthf;Fk; 
xypgutpljpl>jput>thANghd;wgUg;nghUs; Clfq;fs; Njitvd;gijg; Ghpe;Jnfhs;syhk;. 
,jpypUe;JxypahdJjpl>jputmy;yJthAClfq;fspy; guTk;.  

 
nel;liyfs;: 
 

• xypmiyfs; nel;liyfshFk;.mitmidj:JClfq;fspYk; (jpz;k>jput>thA) 
guTk;>mtw;wpd; jpirNtfk; gUg;nghUs; Clfq;fspd; gz;igg; nghWj;JmikAk;. 
xUClfj;jpy; xypaiyguTk; jpirapNyJfs;fs; mjph;Tw;why; mjidnel;liyvdyhk;. 
xt;nthU %yf;$Wk; mjd; ikag;gFjpapypUe;J ePsthf;fpy; ,lg;ngah;r;rp miltjhy; 
nel;liyfs; cUthfpwJ. ,jdhy; Clfj;jpd; topNa nel;liyfs; guTk; NghJ 
,Wf;fq;fSk; jsh;r;rpfSk; cUthfpd;wd. Clfj;jpd; topNa guTk; nel;liyfspy; 
,Wf;fq;fs; vd;gJ mjpf mOj;jk; cs;s gFjp kw;Wk; jsh;r;rpfs; vd;gJ Fiwe;j 
mOj;jk; cs;s gFjpahFk;. nel;liyfspd; ,Wf;fq;fSk; jsh;r;rpfSk; fhl;lg;gl;Ls;sJ.  

 
xyp miyffis mjph;ntz;izg; nghWj;J tifgLj;jy;:   
 
1. nrtpAzh; xypmiyfs;:,it 20HzKjy; 20,000 Hzf;F ,ilg;gl;lmjph;ntz; 

cilaxypmiyfshFk;. xypmiyfshFk;.,itmjph;tilAk; nghUl;fshdFuy; ehz;fs; 
kw;Wk; ,Oj;Jf; fl;lg;gl;lfk;gpNghd;witfshy; cUthf;fg;gLfpwJ.  
 

2. Fw;nwhypmiyfs;: ,it 20 Hz I tplf; Fiwthdmjph;ntz; cilaxypmiyfshFk;. 
kdpjh;fshy; Nfl;f ,ayhJ>epyeLf;fj;jpd; NghJcUthFk; mjph;tiyfs;> fly; miyfs; 
kw;Wk; jpkpq;fyq;fs; Vw;gLj;Jk; xypNghd;wxypfs; Fw;nwhypmiyfs; MFk;.  
 

1. kPnahypmiyfs;: ,it 20,000 Hzf;Fk; mjpfkhdmjph;ntz; nfhz;lxypmiyfshFk;. 
kdpjh;fshy; Nfl;f ,ayhJ. Mdhy; nfhR>eha;>ntsthy; kw;Wk; lhy;gpd; 
Nghd;wcaphpdq;fshy; Nfl;f ,aYk;. ntsthy; Vw;gLj;Jk; 
xypapidkPnahypf;FvLj;Jf;fhl;lhf $wyhk;. 
 
xypkw;Wk; xspmiyfSf;F ,ilNaahdNtWghLfs;:  
 

t.vz; xypmiyfs; xspmiy 
1. guTtjw;FClfk; Njit guTtjw;FClfk; 

Njitapy;iy 
2. nel;liyfs; FWf;fiyfs;  
3. miyePsk; 1.65 nr.kPKjy; 1.65 

kPtiu ,Uf;Fk;. 
miyePsk; 4 × 10-7kP Kjy; 
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7 ×  10-7kP tiu ,Uf;Fk;.  
4. xypmiyfs; 340 kPtp-

1jpirNtfj;jpy; guTk; (NTP) 
xspmiyfs; 3 × 108 kPtp-

1jpirNtfj;jpy; guTk;  
 
xypmiyfspd; jpirNtfk;;: 
 

• xUmiyapd; jpirNtfk; gw;wptpthjpf;Fk; NghJ> ,U tifahdjpirNtfq;fisehk; 
fzf;fpy; vLj;Jf; nfhs;sNtz;lk;. mitfs; mjph;tilAk; Jfspd; jpirNtfk; kw;Wk; 
miyapd; jpirNtfk; MFk. jpirNtfj;jpd; myFkPl;lh; tpdhb-1MFk;. 

Jfs; jpirNtfk;: 
 

• xUClfj;jpy; miyfs; tbtpy; Mw;wiyf; flj;Jtjw;fhfJfs;fs; mjph;tilAk; 
jpirNtfk; Jfs; jpirNtfk; vdg;gLk;.  

 
miyj; jpirNtfk;: 
 

• xUClfj;jpd; topNamiyguTk; jpirNtfk; miyj; jpirNtfk; vdg;gLfpwJ. 
,jidxuyFfhyj;jpy; xypmiyguTk; J}uk; vdTk; Fwpg;gplyhk;.  

 

   V
T


=  

   V = n λ 
 

• jplg;nghUl;fspy; kPl;rpg;gz;Gmjpfkhf ,Ug;gjhy; mjd; topahfxypaiynry;Yk; 
NghJxypapd; jpirNtfk; mjpfkhf ,Uf;Fk;. thAf;fSf;FkPl;rpg; gz;GFiwthf 
,Ug;gjhy; xypaiythAf;fs; topahfnry;Yk; NghJmjd; jpirNtfk; Fiwthf ,Uf;Fk;.  

 
fhyj;jpy; xypmiyguTk; J}uk; vdTk; Fwpg;gplyhk;.  
 

miyj; jpirNtfk; =
njhiyT

gut vLj;Jf; nfhz;l fhyk;
 

xUmiyahdJλ vd;w J}uj;ij (miyePsk;) T fhyj;jpy; fle;Jnrd;why; mjd; miyj; 
jpirNtfj;ijvdFwpg;gplyhk;.  

    V
T


=  

 

• Mjyhy; xUtpehbNeuj;jpy;>xypmiyfle;jj; njhiyTmiyj; jpirNtfk; MFk;. (n) = 1/T 
vd;gijmiyapd; mjph;ntz; vdfUjpdhy; rkd;ghLvdvOjyhk;.  

    V = nλ   

• jplg;nghUl;fspy; kPl;rpg;gz;Gmjpfkhf ,Ug;gjhy; mjd; topahfxypaiynry;Yk; 
NghJxypapd; jpirNtfk; mjpfkhf ,Uf;Fk;. thAf;fSf;FkPl;rpg; gz;GFiwthf 
,Ug;gjhy; xypaiythAf;fs; topahfnry;Yk; NghJmjd; jpirNtfk; Fiwthf ,Uf;Fk;.  

   vdNtVjpl>Vjput>VthA 
 
xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:  
xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:  
 

• jplg; nghUl;fspd; topahfxypnry;Yk; NghJmjd; kPl;rpg;gz;Gkw;Wk; mlh;j;jpxypapd; 
jpirNtfj;ijg; ghjpf;fpwJ. kPl;rpg; gz;ghdJkPl;rpf; Fzfj;jpdhy; Fwpf;fg;gLfpwJ. 
xypapd; jpirNtfkhdJkPl;rpf; Fzfj;jpd; ,Ukb %yj;jpw;FNeh;j;jftpYk;>mlh;j;jpapd; 
,Ukb %yj;jpw;Fvjph;j;jftpYk; mikAk;.  
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• vdNtmlh;j;jpmjpfhpf;Fk; NghJ>xypapd; Ntfk; FiwfpwJ. kPl;rpg; gz;Gmjpfhpf;Fk; 
NghJxypapdjpirNtfKk; mjpfhpf;fpwJ. thAf;fisg; nghWj;jtiuapy; fPo;fz;lfhuzpfs; 
xypapd; jpirNtfj;ijg; ghjpf;fpd;wd.  

 
mlh;j;jpapd; tpisT:  

• thAf;fspy; xypapd; jpirNtfk; mjd; mlh;j;jpapd; ,Ukb %yj;jpw;Fvjph; jftpy; 
mikAk;. vdNtthAf;fspd; mlh;j;jpmjpfhpf;Fk; NghJjpirNtfk; FiwfpwJ.  

   
1

v
d

  

ntg;gepiyapd; tpisT:  
 

• thAf;fspy; xypapd; jpirNtfk;>mjd; ntg;gepiyapd; ,Ukb %yj;jpw;FNeh; jftpy; 

mikAk;. vdNtntg;gepiymjpfhpf;Fk; NghJ>jpirNtfKk; mjpfhpf;fpwJ. v T
ntg;gepiyT°C y; jpirNtfkhdJ.  

 VT = (V0 + 0.61T) m s-1 
,q;Fv0vd;gJ0°Cntg;gepiyapy; thAf;fspy; xypapd; jpirNtfk; MFk;. fhw;wpw;Fv0 = 331 kPtp-
1vdNtxt;nthUbfphpnry;rpa]; ntg;gepiymjpfhpg;gpw;Fk; jpirNtfkhdJ0.61-1kPtpmjpfhpf;fpwJ.  
 
xg;Gik<ug;gjj;jpd; tpisT:  
 

• fhw;wpd; <ug;gjk; mjpfhpf;Fk; NghJxypapd; jpirNtfKk; mjpfhpf;fpwJ. vdNtjhd; 
kiof;fhyq;fspy; njhiytpypUe;Jtuf;$baxypiaj; njspthff; Nfl;fKbfpwJ.  

 

• gy;NtWClfq;fspy; xypapd; jpirNtfk; gw;wpml;ltiznfhLf;fg;gl;Ls;sJ.  
 
gy;NtWClfq;fspy; xypapd; jpirNtfk;  
 

t.vz; Clfj;jpd; jd;ik Clfk;  xypapd; jpirNtfk; 
(kPtp-1) 

1  
jplg;nghUs; 

jhkpuk; 5010 
2 ,Uk;G 5950 
3 mYkpdpak; 6420 
4  

jputk; 
kz;nzz;nza; 1324 

5 ePh;  1493 
6 fly; ePh;  1533 
7 thA fhw;W(0°C) 331 
8 fhw;W(20°C) 343 

 
jPh;f;fg;gl;lfzf;F 

• ve;jntg;gepiyapy; xypapd; jpirNtfkhdJ0ºC y; cs;sijtpl ,ul;bg;ghFk;?  
 
jPh;T:  
Njitahdntg;gepiyiaTºC vdf;nfhs;Nthk;>v1kw;Wk; v2vd;git KiwNaT1K kw;Wk; T2K 
ntg;gepiyapy; xypapd; jpirNtfk; MFk;. T1 = 273 K (0º C) kw;Wk; T2 = (Tº C + 273) K  

 ,q;F 2

1

2
v

v
= vdf; nfhLf;fg;gl;Ls;sJ.  

  2 2

1 1

273
2

273

v T T

v T

+
= = =  
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  vdNt
273

4
273

T+
=  

   T = (273 × 4) – 273 = 819ºC  
 
xypapd; vjpnuhypg;G: 

• ePq;fs; ntw;Wmiwxd;wpy; mkh;e;Jnfhz;LNgRk; NghJ>ePq;fs; NgrpaxypkPz;Lk; kPz;Lk; 
cq;fiste;jiltijftdpj;jpUg;gPh;fs;. ,JePq;fs; Ngrpaxypapd; vjpnuhypg;NgMFk;. 
fPo;f;fhZk; nray;ghl;bd; %yk; xypvjpnuhypg;igtpthjpf;fyhk;.  

 

• xypahdJxUClfj;jpypUe;Jkw;nwhUClfj;jpw;FguTk; NghJ ,uz;lhtJClfj;jhy; 
vjpnuhypf;fg;gl;LKjyhk; Clfj;jpw;FjpUg;gpmDg;gg;gLfpwJ. 
,e;jvjpnuhypg;ghdJxspmiyfspy; eilngWk; vjpnuhspg;igg; Nghd;wNjMFk;. ,uz;lhk; 
Clfj;ijNehf;fpr; nry;Yk; fjph; gLfjph; vdTk; ,uz;lhk; Clfj;jpy; gl;LjpUk;gptUk; 
fjph; vjpnuhypj;jf; fjph; vdTk; miof;fg;gLfpwJ.  

 
vjpnuhypg;Gtpjpfs;:  
 

• xypmiyfisg; NghyNt>xypmiyfSk; mbg;gilvjpnuhypg;Gtpjpfisg; 
G+h;j;jpnra;Ak;>fPo;f;fhZk; ,U vjpnuhypg;GtpjpfSk; xypmiyfSf;Fk; nghUe;Jk;.  

 

• gLfjph;>vjpnuhypf;Fk; jsj;jpy; tiuag;gLk; nrq;Fj;Jf;NfhLkw;Wk; vjpnuhypg;Gf; fjph; 
MfpaitxNujsj;jpy; mikAk;.  

• gLNfhzk; <ikw;Wk; vjpnuhypg;Gf; Nfhzk; < r Mfpaitrkkhf ,Uf;Fk;.  
 

• vjpnuhypg;Gj; jsj;ijNehf;fpr; nry;Yk; fjph;fs; gLfjph;fs; vdg;gLk;. vjpnuhypg;Gj; 
jsj;jpy; gl;LkPz;Lk; jpUk;gptUk; fjph;fs; vjpnuhypj;jf; fjph;fs; vdg;gLk;. midj;Jg; 
gad;ghLfSf;Fk; gLfjph; kw;Wk; vjpnuhypg;Gf; fjph; Mfpaitvjpnuhypg;Gj; jsj;jpy; 
xNuGs;sptopahfr; nry;Yk;.  

 
 

• vjpnuhypg;Gjsj;Jf;Fr; nrq;Fj;jhftiuag;gl;Ls;sNfhLnrq;Fj;Jf; 
NfhLvdmiof;fg;gLfpwJ. nrq;Fj;Jf; Nfhl;Lld;>gLfjph; cUthf;Fk; Nfhzk; gLNfhzk; 
(i)MFk;. mNjNghynrq;Fj;Jf; Nfhl;Lld; vjpnuhypj;jfjph; cUthf;Fk; Nfhzk; 

vjpnuhypg;Gf; Nfhzk; (r)vdTk; miof;fg;gLfpwJ.  
Nfhy;nfhz;lhNfhl;il (i`juhghj;>njYq;fhdh) 
Nfhy;nfhz;lhNfhl;ilapYs;sifj;jl;Lk; miwapd; Nkw;Gwk; 
gynjhlh;r;rpahdtisTfs; cs;sd. ,jpy; 
xt;nthUtisTk;>Ke;ijatisittplrpwpajhffhzg;gLk;. vdNt ,e;jmiwapd; 
Fwpg;gpl;lg; gFjpapy; vOg;gg;gLk; xypahdJ>mOj;jg;gl;Lvjpnuhypf;fg;gl;L> gpd; 
NjitahdmsTngUf;;fkile;JxUFwpg;gpl;lj; njhiytpw;Ff; Nfl;fpwJ.  

 

mlh;kpFClfj;jpd; tpspk;gpy; xypmiyfspd; vjpnuhypg;G:  

• xUnel;liyahdJClfj;jpy; guTk; NghJ ,Wf;fq;fshfTk;>jsh;r;rpfshfTk; guTk;. 
xypmiyapd; ,Wf;fq;fs; ,lkpUe;JtykhfgutpxURthpy; Nkhjpf;nfhs;tjhffUjpf; 
nfhs;Nthk;. mt;thWNkhjpf;nfhs;Sk; NghJ ,Uf;fq;fs; 
RthpidNehf;fpFvd;wxUtpirianray;gLj;Jk;>mNjNtisapy; RtuhdJmjw;Frkkhdkw;Wk; 

vjph; jpirapy; R = -Fvd;wtpiriajpUk;gr; nrYj;Jk;> ,jdhy; Rtw;wpd; mUfpy; kPz;Lk; 
,Wf;fq;fs; Vw;gLk;> ,t;thW ,Wf;fq;fs; Rthpy; NkhjpkPz;Lk; 
,Wf;fq;fshfNtvjpnuhypf;fpwJ. mjd; jpirkl;Lk; khwpapUf;Fk;.  

 
mlh;Fiw Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;G:  
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• fhw;W Clfj;jpd; gug;gpy; F vd;w tpiriar; nrYj;Jk;> mlh;Fiw Clfk; (fhw;W) 
Fiwe;j msT cUf;Fiyf;Fk; gz;ig nghw;Ws;sjhy; ,uz;ilAk; gphpf;Fk; Nkw;gug;G 
gpd;Ndhf;fpj; js;sg;gLfpwJ. ,jdhy; mlh;Fiw Clfj;jpy; Jfs;fs; kpf vspjhf 
,aq;Ftjhy; tpspk;Gg;gFjpapy; jsh;r;rpfs; Njhd;Wfpd;wd. ,lkpUe;J tykhf gazpj;j 
,Wf;fq;fs; vjpnuhypf;fg;gl;l gpd; jsh;r;rpfshf khwp tyJ Gwj;jpypUe;J ,lJ Gwkhfg; 
guTfpwJ.  

 
mlh;Fiw kw;Wk; mlh;kpF Clfk; vd;why; vd;d?  
xypahdJ xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F nry;Yk; NghJ 
mjd; jpirNtfk; mjpfhpj;jhy; mJ mlh;Fiw Clfk; MFk;. (fhw;Wld; 
xg;gpLk; NghJ ePuhdJ xypf;F mlh;Fiw Clfk; MFk;) 
xypahdJ xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F nry;Yk; NghJ 
mjd; jpirNtfk; FwwAkhdhy; mJ mlh;kpF Clfk; MFk;. (ePUld; 
xg;gpLk; NghJ fhw;whdJ xypf;F mlh;kpF Clfk; MFk;)  

 
rkjsk; kw;Wk; tisthdg; gFjpfspy; xypvjpnuhypg;G:  
 

• xypmiyfs; rkjsg; gug;Gfspy; Nkhjpvjpnuhypf;Fk; NghJxypvjpnuhypg;GtpjpfSf;FVw;gg; 
guTfpwJ. mt;thWxypmiyfs; vjpnuhypf;Fk; NghJxypmiyfspd; nrwpT 
$LtNjhmy;yJFiwtNjh ,y;iy.  

 
Mdhy; tisthdg; gug;Gfspy; gl;LNkhjpvjpnuhypf;Fk; NghJmjd; nrwpTkhWfpwJ. 
Ftpe;jgFjpfspy; Nkhjpvjpnuhypf;Fk; NghJvjpnuhypj;jmiyfs; tphptile;Jnry;fpwJ. mjd; 
nrwpTk; FiwfpwJ. mNjNghyFopthdgFjpfspy; Nkhjpvjpnuhypf;Fk; NghJvjpnuhypj;jmiyfs; 
xUGs;spapy; Ftpf;fg;gLfpwJ. vdNtvjpnuhypj;jf; fjph;fspd; nrwpTk; xUGs;spapy; 
Ftpf;fg;gLfpwJ.  
 

• xypiaxUFwpg;gpl;lGs;spapy; Ftpf;fNtz;baj; Njitfs; ,Ue;jhy; kl;LNktisthdg; 
vjpnuhypf;Fk; gFjpfs; gad;gLj;jg;gLfpwJ. ngUk;ghyhdNgRk; $lq;fspd; 
Nkw;gFjpgutisaj;jpd; tbtpy; mikf;fg;gl;bUf;Fk;. gutisaj;jpy; gpujpgypf;Fk; 
xypahdJRthpy; vq;FNkhjpdhYk; gutsaj;jpy; xUFtpag; Gs;spapypUe;Jkw;nwhUFtpag; 
Gs;spapy; Ftpf;fg;gLfpwJ. ,jdhy; ,jDs; mkh;e;JxUth; nky;ypaFuypy; 
NgrpdhYk;>kPz;Lk; kPz;Lk; vjpnuhypj;JtUk; xypapdhy; muq;fj;jpy; mkh;e;jpUf;Fk; 
midthpd; nrtpiaAk; milAk;.  

 
nkJthfg; NgRk; $lk; kpfTk; Gfo; ngw;wnkJthfg; NgRk; $lk; ,yz;ldpYs;sGdpjghy; 
Nfjpl;uy; Myaj;jpy; mike;Js;sJ. me;jmiwapy; xUFwpg;gpl;lgFjpapy; Ngrg;gLk; 
xypahdJvjph;Gwk; cs;sf; Fwpg;gpl;lg; gFjpapy; njspthff; Nfl;Fk; tifapy; 
mikf;fg;gl;Ls;sJ. tisthdgFjpfspy; eilngWk; gy;Kidvjpnuhypg;Ng ,jw;Ff; fhuzk; 
MFk;.  

 
 
vjpnuhypfs;:  

• xyp miyfs; Rth;fs;> Nkw;$iufs;> kiyfs; Nghd;wtw;wpd; gug;Gfspy; Nkhjp 
gujpgjpf;fg;gLk; epfo;Nt vjpnuhyp MFk;.  
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• ePq;fs; kiyapd; mUfpNyh my;yJ xU fl;blj;jpd; mUfpNyh epd;W iffisj; jl;Lk; 
NghJ cq;fshy; mNj xypia kPz;Lk; Nfl;f ,aYk;. ,t;thW cq;fshy; kPz;Lk; Nfl;ff; 
$ba xypNa vjpnuhyp MFk;. rpwpa miwfspy; vjpnuhypiaf; Nfl;f ,ayhJ. rpwpa 
miwfspy; vjpnuhypiaf; Nfl;f ,ayhJ vd;gjhy; mq;F vjpnuhypg;G eilngwtpy;iy 
vd;gJ nghUy;y> Vnddpy; rpwpa miwfs; vjpnuhypf;F Ntz;ba mbg;gil 
epge;jidfisg; G+h;j;jp nra;tjpy;iy.  

 
vjpnuhypf;F Ntz;ba epge;jidfs;:  

• kdpjh;fshy; Nfl;fg;gLk; xypahdJ> ekJ fhJfspy; 0.1 tpehbfSf;F epiyj;jpUf;Fk;> 
vdNt ehk; ,uz;L xypfisf; Nfl;f Ntz;Lkhdhy; ,uz;L xypfSf;Fk; ,ilNa fhy 
,ilntsp Fiwe;jgl;rk; 0.1 tpehbfs; ,Uf;f Ntz;Lk;> vdNt vOg;gg;gLk; xypf;Fk;> 
vjpnuhypf;Fk; ,ilNa 0.1 tpehbfs; ,Uf;f Ntz;Lk;.  

 
Nkw;fhZk; epge;jidahdJ G+h;j;jpahf Ntz;Lnkdpy; xyp %yj;jpw;Fk; vjpnuhypf;Fk; 
gug;gpw;Fk; ,ilNa cs;s njhiythdJ fPo;f;fhZk; rkd;ghl;il G+h;j;jp nra;a Ntz;Lk;.  
 

  jpirNtfk; =
xyp fle;j njhiyT

gut vLj;Jf; nfhz;l fhyk;
 

      
2d

v
t

=  

      
2

vt
d =    

vdNt>t = 0.1 tpdhb
0.1

2 20

v v
d


= =  

 
Mjyhy; vjpnuhypNfl;fNtz;Lkhdhy; Fiwe;jgl;rj; njhiythdJfhw;wpy; xypapd; 
jpirNtfj;jpd; kjpg;gpy; 1/20gFjpahf ,Uf;fNtz;Lk;. xypapd; jpirNtfk; fhw;wpd; 344 kPtp-

1vdf; fUjpdhy; vjpnuhypf; Nfl;gjw;fhdFiwe;jgl;rj; njhiyT 17.2 kPMFk;.  
 
vjpnuyhypapd; gad;ghLfs;: 
 

• rpytpyq;Ffs; ntFnjhiytpy; ,Uf;Fk; NghJjq;fSf;Fs; 
njhlh;Gnfhs;sTk;>xyprkpf;iffismDg;gpmjpypUe;JtUk; vjpnuhyp %yk; 
vjphpYs;snghUl;fisf; fz;lwpaTk; gad;gLfpwJ.  
 

• vjpnuhypj; jj;Jtk; kfg;Ngwpay; Jiwapy; my;l;uhNrhNdhfpuhgpfUtpapy; gad;gLfpwJ. 
,ijg; gad;gLj;jpjhapd; fUg;igapy; cs;sfUtpd; tsh;r;rpapidMuha;e;jwpag; 
gad;gLfpwJ. ,e;jf; fUtpkpfg; ghJfhg;ghdJVnddpy; ,jpy; jPq;Ftpistpf;Fk; fjph;fs; 
vJTk; gad;gLj;jg;gLtjpy;iy.  

• Clfq;fspy; xypapd; jpirNtfj;ijf; fz;lwpaTk; vjpnuhypgad;gLfpwJ.   
 

vjpnuhypKiwapy; xypapd; jpirNtfj;ijf; fhZjy;: 
NjitahdfUtpfs;: 
nra;Kiw:  

1. xyp %yj;jpw;Fk;>vjpnuhypg;Gg; gug;gpw;Fk; ,ilNaahdj; njhiyit(d)msTehlhitg; 
gad;gLj;jpmse;Jnfhs;sTk;.  
 

2. xypVw;gpiaxyp %yj;jpw;FmUfpy; itf;fTk;. jw;NghJxyprkpf;iQfs; xyp 
%yj;jpypUe;Jntspg;gLk;.  
 

3. epWj;Jf; fbfhuj;ijg; gad;gLj;jpxyp 
%yj;jpypUe;Jntspg;gl;lxyprkpf;iQfSf;Fk;>vjpnuhypj;Jte;jxyprkpf;iQfSf;Fk; 
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,ilNaahdfhy ,ilntspiaf; Fwpj;Jf; nfhs;sTk;. fhy ,ilntspia‘t’ 
vdNtxypapd; jpirNtfkhdJ 
 

4. ,e;jNrhjidia %d;Wmy;yJehd;FKiwnra;Jghh;f;fTk;. ruhrhpfhy ,ilntspiaf; 
fzf;fplTk;.  
 

xypapd; jpirNtfk; fzf;fply;: 
xyp %yj;jpypUe;Jntspahdxypj;Jbg;Gxyp %yj;jpypUe;JRth; tiunrd;Wgpd;dh; 
vjpnuhypj;Jxyp %yk; tiuAs;s2dnjhiyittNeuj;jpy; fle;Jnry;fpwJ>vdNt 
 

 xypapd; jpirNtfk; (v) = 
2d

t
=

fle;j njhiyT

vLj;Jf; nfhz;l Neuk;
 

xypvjpnuhypg;gpd; gad;ghLfs;:  
xypvjpnuhypg;Gml;il:  
 

• ,JnghJthftise;j (Fope;j) gug;Gfs; MFk;. ,itmuq;ffq;fspYk;> ,irauq;fq;fspYk; 
xypapd; juj;ijmjpfhpf;fg; gad;gLfpwJ. xypg; ngUf;fpahdJxypvjpnuhypg;Gml;ilapd; 
Ftpg;gFjpapy; ,Uf;FkhWnghUj;jg; gLfpwJ. xypg;ngUf;fpapypUe;JtUk; 
xypahdJ>xypvjpnuhypg;Gml;ilahy; vjpnuhypf;fg;gl;Lmjpfj; juj;Jld; ghh;itahsh;fisr; 
nrd;wilfpwJ.  

 
fhJNfl;fcjTk; fUtp:  
 

• ,JfhJNfl;lYf;Fj; JizGHpAk; fUtpMFk;. ,JNfl;ly; 
FiwghLcs;sth;fSf;Fgad;gLfpwJ. ,e;jf; fUtpapd; xU Kid mfd;Wk; 
kWKidFWfyhfTk; ,Uf;Fk;. xyp %yj;jpypUe;Jtuf;$baxypahdJmfd;wgFjpapd; 
Rthpy; vjpnuhypj;Jf; FWfyhdg; gFjpiamilfpwJ. ,e;jf; fUtpahdJxypiaf; 
Ftpf;fTk;>mjpfr; nrwpNthLnrtpg;giwiamilaTk; gad;gLfpwJ. ,e;jf; fUtpahy; 
FiwghLcs;sth;fshy; ed;whff; Nfl;f ,aYfpwJ.  

 
$k;Gxypg;ngUf;fp:  
 

• $k;Gxypg;ngUf;fpvd;gJrpwpamsTf; $l;lj;jpdhpilNaciuahlcjTk; Foy; tbt 
fUtpahFk;. ,jd; xU Kid mfd;Wk;>kw;nwhUKidf; FWfyhfTk; fhzg;gLk;. 
FWfyhdg; gFjpapy; NgRk; xypahdJgd;Kfvjpnuhypg; gilfpwJ. vdNtxypahdJmfd;wg; 
gFjpapd; topNantFnjhiytpy; mjpfnrwpTld; Nfl;f ,aYfpwJ.  

 
lhg;sh; tpisT:  

• Ntfkhf ,aq;Fk; ,uapy; tz;bahdJ>xa;TepiyapYs;sNfl;FeiuneUq;Fk; NghJmjd; 
Cjy; xypapd; RUjpmjpfhpg;gJNghd;Wk;>Nfl;Feiutpl;Ltpyfpr; nry;Yk; NghJCjy; 
mjph;ntz;zpy; Vw;gLk; Njhw;wkhw;wj;ijKjd; Kjypy; M];jphpaehl;ilr; 
rhh;e;jfzpjtpayhsUk;> ,aw;gpayhsUkhdfpwp];bad; lhg;sh; 91803 – 1853) 
fz;lwpe;Jtpsf;fpdhh;. Nfl;FeUf;Fk; xyp %yj;jpw;Fk; ,ilNarhh;gpaf;fk; ,Uf;Fk; 
NghJNfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz;zpw;Fk;>xyp %yj;jpd; mjph;ntz;zpw;Fk; 
,ilNaNtWghLcs;sijf; fz;lwpe;jhh;. ,JNtlhg;sh; tpisTMFk;.  

 
1. Nfl;Feh; epiyahdxyp %yj;ijNehf;fpNamy;yJtpyfpNahr; nry;Yjy;.  

 
2. xyp %ykhdJepiyahdNfl;FeiuNehf;fpNahmy;yJtpyfpNahr; nry;Yjy;.  

 
3. xyp %yKk;>Nfl;FeUk; xd;Wf;nfhd;WNehf;fpNahmy;yJtpyfpNahr; nry;Yjy;  

 
4. xyp %yKk;>Nfl;FeUk; xa;Tepiyapy; ,Uf;Fk; NghJxypguTk; Clfk; efUjy;  
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fzf;fPLfspd; vspikf;fhfxypguTk; Clfk; Xa;Tepiyapy; cs;sjhff; fUJNthk;. 
vdNtClfj;jpd; jpirNtfk; RopMFk;.  
 

• xyp %yk; Skw;Wk; Nfl;Feh; LKiwNavskw;Wk; vLkw;Wk; jpirNtfj;jpy; efh;tjhff; 
fUJNthk;>xyp %yKk;>Nfl;FeUk; xd;iwnahd;WNehf;fpefh;tjhfvLj;Jf; nfhs;Nthk;. xyp 
%yj;jpw;Fk;>Nfl;FeUf;Fk; ,ilNaahdj; njhiyTFiwAk; 
NghJNjhw;wmjph;ntz;zhdJ>cz;ikahdmjph;ntz;iztplmjpfkhf ,Uf;Fk;.  

 
 

• xyp %yj;jpd; mjph;ntz; ‘n’vdTk;>Nfl;Feuhy; czug;gLk; xypapd; mjph;ntz; ‘n’vdTk; 
nfhs;Nthk;. mg;gbahdhy; Njhw;wmjph;ntz; ‘n’f;fhdrkd;ghL 

  ' L

S

v v
n n

v V

 +
= − 

 

 

• ,q;FVvd;gJFwpg;gpl;lClfj;jpy; xypapd; jpirNtfk; MFk;. ehk; jw;NghJxyp %yk; 
kw;Wk; Nfl;Fehpd; ,af;fq;fspd; gy;NtWrhj;jpaf; $WfSf;fhdrkd;ghLfisf; fhz;Nghk;.  

 
 lhg;sh; tpistpdhy; cUthFk; Njhw;wmjph;ntz;zpw;fhdr; rkd;ghLfs;:  
 
epi
y 

xyp %yk; kw;Wk; 
Nfl;Fehpd; epiy 

Fwpg;G Njhw;wmjph;nt
z; 

1. • xyp 
%yKk;>Nfl;FeUk; 
,af;fj;jpy; 
cs;sdh;.  

• xUtiunahUth; 
Nehf;fpefh;fpd;wdh; 

1. xsp %yj;jpw;Fk; Nfl;FeUf;Fk; 
,ilNaahdnjhiyTFiwfpwJ.  

2. Njhw;wmjph;ntz; 
cz;ikmjph;ntz;iztplmjpfk;  

' L

s

v v
n n

v v

 +
=  − 

 

2. • xyp 
%yKk;>Nfl;FeUk; 
,af;fj;jpy; 
cs;sdh;.  

• xyp 
%yKk;>Nfl;FeUk; 
xUtUf;nfhUth; 
tpyfpr; nry;fpd;wdh;. 

1. xyp %yj;jpw;Fk;>Nfl;FeUf;Fk; 
,ilg;gl;lj; njhiyTmjpfhpf;Fk;.  

2. Njhw;wmjph;ntz;>cz;ikmjph;ntz;iz
tplf; FiwT 

3. VSkw;Wk; VLkjpg;Gepiy 3y; 
$wg;gl;ljw;Fvjph; jpirapy; mikAk;.  

' L

s

v v
n n

v v

 −
=  + 

 

3. • xyp 
%yKk;>Nfl;FeUk; 
,af;fj;jpy; 
cs;sdh;.  

• xd;wd; gpd; 
xd;whfefh;fpd;wdh;.  

• Nfl;Feiuxyp %yk; 
gpd; njhlh;fpwJ 

1. Njhw;wmjph;ntz; xyp %yk; kw;Wk; 
Nfl;Fehpd; jpirNtfj;ijg; nghWj;J 

2. VSMdJepiy 2y; 
$wg;gl;ljw;FvjpuhfmikAk;.  

' L

s

v v
n n

v v

 −
=  − 

 

4. • xyp 
%yKk;>Nfl;FeUk; 
,af;fj;jpy; 
cs;sdh;.  

• xd;wd; gpd; 
xd;whfefh;fpd;wdh;.  

• xyp 

1. Njhw;wmjph;ntz; xyp %yKk; kw;Wk; 
Nfl;Fehpd; jpirNtfj;ijnghWj;JMFk;. 

2. VSkw;Wk; VLepiy 3y; $wg;gl;ljw;Fvjph; 
jpirapy; mikAk;. 

' L

s

v v
n n

v v

 +
=  + 
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%yj;ijNfl;Feh; 
gpd; njhlh;fpwhh;.  

5. • xyp %yk; 
xa;Tepiyapy; 
cs;sJ.  

• Nfl;Feh; xyp 
%yj;ijNehf;fpefh;f
pwhh;.  

1. xyp %yj;jpw;Fk;>Nfl;FeUf;Fk; 
,ilg;gl;lj; njhiyTFiwfpwJ.  

2. Njhw;wmjph;ntz; 
cz;ikmjph;ntz;iztplf; mjpfk;.  

3. epiy 1y;>VS = 0 

' L
v v

n n
v

+ =  
 

 

6. • xyp %yk; 
xa;Tepiyapy; 
cs;sJ.  

• Nfl;Feh; xyp 
%yj;ijNehf;fpefh;f
pwhh;. 

1. xyp %yj;jpw;Fk;>Nfl;FeUf;Fk; 
,ilg;gl;lj; njhiyTmjpfhpf;fpwJ.  

2. Njhw;wmjph;ntz; 
cz;ikmjph;ntz;iztplf; FiwfpwJ.  

3. epiy 2y;>VS = 0 

' L
v v

n n
v

− =  
 

 

7. • Nfl;Feh; 
Xa;Tepiyapy; 
cs;shh;.  

• xyp %yk; 
Nfl;FeiuNehf;fpefh;
fpwJ.  

1. xyp %yj;jpw;Fk;>Nfl;FeUf;Fk; 
,ilg;gl;lj; njhiyTFiwfpwJ.  

2. Njhw;wmjph;ntz; 
cz;ikmjph;ntz;iztplmjpfk;.  

3. epiy 1y; VL = 0 

'
s

v
n n

v v

 
=  − 

 

8. • Nfl;Feh; 
xa;Tepiyapy; 
cs;shh;.  

• xyp %yk; 
Nfl;Feiutpl;Ltpyfp
r; nryfpwJ. 

1. xyp %yj;jpw;Fk;>Nfl;FeUf;Fk; 
,ilg;gl;lj; njhiyTmjpfhpf;fpwJ.  

2. Njhw;wmjph;ntz; 
cz;ikmjph;ntz;iztplf; FiwT 

3. epiy 2 y;>VL = 0  

'
s

v
n n

v v

 
=  + 

 

 

• xypguTk; ClfkhdJ (fhw;W) Wvd;wjpirNtfj;jpy;>xypguTk; jpirapNyNaefh;tjhff; 

nfhs;Nthk;. ,e;epfo;tpy; xypapd; jpirNtfk; ‘v’ MdJ(V +W)MfkhWfpwJ. mNjNghy; 

ClfkhdJ>xypguTk; jpirf;Fvjph; jpirapy; efUkhdhy; xypapd; jpirNtfk; ‘v’ MdJ(V 
- W) MfkhWfpwJ.  

 
jPh;f;fg;gl;lfzf;fPLfs;: 
 

1. 90 Hzmjph;ntz;izcilaxyp %ykhdJxypapd; jpirNtfj;jpy; (1/10)klq;FNtfj;jpy; 
Xa;Tepiyapy; cs;sNfl;FeiumilfpwJ. Nfl;Feuhy; czug;gLk; mjph;ntz; vd;d?  
jPh;T: Xa;Tepiyapy; cs;sNfl;FeiuNehf;fp>xyp %yk; 
efUk;NghJ>Njhw;wmjph;ntz;Zf;fhdr; rkd;ghL.  

 '
S

v
n n

v V

 
= − 

 

10

1 9

10

v
n n

v V

 
    = =     −     

  

10
90 100

9
Hz

 =  = 
 

 

2. 500 Hzmjph;ntz;izcilaxyp %ykhdJ> 30 kPtp-1Ntfj;jpy; 

Nfl;FeiuNehf;fpefh;fpwJ. fhw;wpy; xypapd; Ntfk; 330 kPtp-1vdpy; Nfl;Feuhy; 
czug;gLk; xypapd; mjph;ntz; vd;d?  
jPh;T: Xa;Tepiyapy; cs;sNfl;FeiuNehf;fp>xyp %yk; 
efUk;NghJ>Njhw;wmjph;ntz;Zf;fhdr; rkd;ghL.  



 

164 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

    '
s

v
n n

v v

 
= − 

 

330
' 500

330 30
n

 =  − 
 

    =550Hz  
 

3. xUxyp %ykhdJ50 kPtp-1jpirNtfj;jpy; xa;Tepiyapy; 
cs;sNfl;FeiuNehf;fpefUfpwJ. Nfl;Feuhy; czug;gLk; xyp %yj;jpd; 
mjph;ntz;zhdJ1000 HzMFk;. me;jxyp %ykhdJxa;Tepiyapy; 
cs;sNfl;Feiutpl;Ltpyfpr; nry;Yk; NghJczug;gLk; Njhw;wmjph;ntz; vd;d? (xypapd; 
jpirNtfk; 33 kP.tp-1)  

'
s

v
n n

v v

 
= − 

 

  
330

1000
330 50

n
 = − 

 

1000 280
'

330
n

 = 
 

 

n = 848.48 Hz.  
 
 

xyp %yj;jpd; cz;ikahdmjph;ntz; 848.48 HzMFk;. xyp 
%ykhdJNfl;Feiutpl;Ltpyfpr; nry;Yk;NghJcs;sNjhw;wmjph;ntz;zpw;fhdr; rkd;ghL.  

   '
s

v
n n

v v

 
= + 

    

   
330

858.48
330 50

 =  + 
 

   n = 736.84 Hz  
 

4. xyp %yKk;>Nfl;FeUk; V/10Ntfj;jpy; xUtiunahUth; Nehf;fpefh;fpd;wdh;. 

,q;FVvd;gJxypapd; Ntfk; MFk;. xyp %yj;jpy; ntspg;gLk; xypapd; mjph;ntz; ‘f’ 
vdpy;>Nfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz; vd;d?  
jPh;T: xyp %yKk;>Nfl;FeUk; V/10Ntfj;jpy; xUtiunahUth; 
Nehf;fpefUk;NghJ>Njhw;wmjph;ntz;zhdJ.  
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s

v v
n n

v v
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5. Nfl;Feuhy; Nfl;fg;gLk; Njhw;wmjph;ntz;zhdJcz;ikahdmjph;ntz;zpy; ghjpahf 
,Uf;fNtz;Lnkdpy; xyp %yk; vt;tsTNtfj;jpy; Nfl;Feiutpl;Ltpyfpr; 
nry;yNtz;Lk;?  
 
jPh;T: xyp %ykhdJ>Xa;Tepiyapy; cs;sNfl;Feiutpl;Ltpyfpr; nry;Yk; NghJ. 
Njhw;wmjph;ntz;zpw;fhdrkd;ghL.  

   ' .
s

v
n n

v v

 
= + 

 

   .
2

s

n v
n

v v

 
= − 

 

   Vs = V 
lhg;sh; tpisTeilngwhky; ,Uf;fepge;jidfs;:  
 

1. xyp %yk; (S)kw;Wk; Nfl;Feh; (L) ,uz;Lk; xa;Tepiyapy; ,Uf;Fk; NghJ> 

2. xyp %yk; (S)kw;Wk; Nfl;Feh; (L)rk ,ilntspapy; efUk;NghJ 
3. xyp %yk; (S)kw;Wk; Nfl;Feh; (L)xd;Wf;nfhd;Wnrq;Fj;jhfefUk;NghJ> 
4. xyp%ykhdJtl;lg;ghijapd; ikag;gFjpapy; mike;J>Nfl;Feh; tl;lg;ghijapy; 

efUk;NghJ> 
 

lhg;sh; tpistpd; gad;ghLfs;:  
 
1. thfdk; xd;wpd; Ntfj;ijmstpLjy;:  

 
fhtyhpd; fhhpy; nghUj;jg;gl;bUf;Fk; fUtpxd;Wkpd; fhe;jmiyiackpOk;. 
,e;jmiyahdJrhiyapy; Ntfkhfnry;Yk; thfdj;jpd; kPJgl;Lvjpnuhspf;fg;gLk;. 
vjpnuhspj;jmiyapd; mjph;ntz;zpy; khw;wk; Vw;gLk;. me;jmjph;ntz;zpd; khw;wj;ijg; 
gad;gLj;jpthfdj;jpd; Ntfj;ijf; fhz ,aYk;. ,JmjpNtfthfdq;fisf; 
fz;fhzpf;fcJTfpwJ.  
 

2. Jizf;Nfhs; xd;wpd; njhiytpidf; fzf;fpLjy;:  
 
Jizf;Nfhs; xd;WGtpapypUee;JntFnjhiytpw;Fr; nry;Yk; NghJ>mjdhy; 
ckpog;gl;lNubNahmiyfspd; mjph;ntz; FiwAk;. me;jmjph;ntz;zpd; khw;wj;ijg; 
gad;gLj;jpJizf;Nfhspd; ,Ug;gplj;ijf; fz;lwpayhk;.  
 

3. Nulhh; (RADAR – Radio Detection and Ranging):  
 
NulhuhdJmjph;ntz; kpf;fNubNahmiyfisMfhatpkhdj;ijNehf;fpmDg;Gk;. 
vjpnuhspj;JtUk; NubNahmiyfisNulhh; epiyaj;jpy; cs;sVw;gpf; fz;lwpAk; 
mjph;ntz;zpy; cs;sNtWghl;ilf; nfhz;Ltpkhdj;jpd; Ntfj;ijf; fzf;fplyhk;.  
 

4. Nrhdhh; (SONAR – Sound Navigation and Ranging):  
 
Nrhdhh; fUtpapd; %yk; ePhpy; mDg;gg;gl;lkw;Wk; vjpnuhypj;jf; fjphpd; mjph;ntz; 
NtWghl;ilf; nfhz;L fly; tho; caphpdq;fs; kw;Wk; ePh; Ko;fpf; fg;gy;fisf; 
fz;lwpayhk;.  

 

 

 


