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Heat 
6th mwptpay; 

 
njhFjp 2 

myF – 1 ntg;gk; 
  
mwpKfk;:  
    

 ntg;gk; ehk; midtUk; mwpe;jNj. #hpa xsp ek; clypy; 
gLk;nghOJ ehk; ntg;gj;ij czh;fpNwhk;. ntg;gk; ekf;Fg; gy 
topfspy; gad;gLfpwJ. ntg;gj;ij czT rikf;fg; 
gad;gLj;JfpNwhk;. gor;rhW jahhpf;ifapy; ntg;gj;ijf; Fiwf;f 
gdpfl;bfisr; Nrh;f;fpNwhk;. ekf;F ve;nje;j %yq;fspy; ,Ue;J 
ntg;gk; fpilf;fpwJ vd;W ehk; ,g;nghOJ fhz;Nghk;.  

 
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; vjid vhpj;Jg; 
ngwg;gLfpwJ?  
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cuha;jy;:  
 
 cdJ ,U cs;sq;iffisAk; xd;Wld; xd;W Nrh;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;nghOJ ntg;gk; 
ntspg;gLfpwJ. Mjpfhy kdpjd; xU fw;fis xd;Nwhnlhd;W curr; 
nra;J neUg;ig cUthf;fpdhd;.  

 
kpd;rhuk;:  
 
 kpd;Ndhl;lk; xU flj;jpapd; topahfg; ghAk;nghOJ ntg;g Mw;wy; 

cUthfpwJ. kpd; ,];jphpg;ngl;b> kpd; ntg;gf;fyd;> kpd; ePh;#Nlw;wp 
Nghd;wit ,e;jj; jj;Jtj;jpy;jhd; ,aq;Ffpd;wd.  

 
ntg;gk;:  
 
 vy;yhg; nghUl;fspYk; %yf;$WfshdJ mjph;tpNyh my;yJ 

,af;fj;jpNyh cs;sd. mtw;iw ek; fz;fshy; ghh;f;f ,ayhJ. 
nghUl;fis ntg;gg;gLj;Jk; nghOJ mjpy; cs;s %yf;$Wfspd; 
,e;j mjph;Tk;> ,af;fKk; mjpfhpf;fpd;wd. mNjhL nghUspd; 
ntg;gepiyAk; cah;fpwJ.  

 
 vdNt> ntg;gk; vd;gJ xU nghUspd; ntg;gepiyia caur;nra;J> 

%yf;$Wfis Ntfkhf ,aq;f itf;ff;$ba xU tifahd Mw;wy; 
vd ehk; Ghpe;Jnfhs;syhk;.  

  
ntg;gk; vd;gJ xU nghUsy;y. mJ ,lj;jpid Mf;fpukpg;gjpy;iy. 
xyp> xsp kw;Wk; kpd;rhuj;jpidg; Nghy ,JTk; xU tif Mw;wyhFk;.  

 
 xU nghUspy; mlq;fpAs;s %yf;$Wfspd; ,af;f Mw;wNy ntg;gk; 

vd miof;fg;gLfpwJ. ntg;gj;jdp; SI myF [_y; MFk;. fNyhhp vd;w 
myFk; ntg;gj;ij msf;fg; gad;gLj;jg;gLfpwJ.  

 
#lhd kw;Wk; Fspuhd nghUl;fs;:  
 
 ekJ md;whl tho;tpy; gy;NtW tifahd nghUs;fis ehk; 

ghh;f;fpNwhk;. mtw;wpy; rpy #lhdit> rpy Fsph;r;rpahdit. ve;nje;jg; 
nghUs;fs; kw;wtw;iwtpl mjpf #lhf ,Uf;fpd;wd vd;gij vt;thW 
eph;zapg;gJ?  

 
 ehk; mUe;Jk; mstpw;Fj; NjePh; #lhf cs;sjh? my;yJ ghyhdJ 

japh; cUthf;f Ntz;ba msTf;Ff; Fsph;r;rpaile;Js;sjh? 
vd;gjid ekJ iffshy; njhl;Lg;ghh;j;J czh;fpNwhk;. Mdhy; 
rhpahd ntg;gepiyia cu ekJ njhL czh;T 
ek;gfj;jd;ikAilaJ?  
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ntg;gepiy:  
ntg;gepiyapd; tiuaiw 
 
 xU nghUs; ve;j msT ntg;gkhf my;yJ Fsph;r;rpahf cs;sJ 

vd;gjid mstpLk; msTf;F ntg;gepiy vd;W ngah;.  
 
 ntg;gepiyapd; SI myF nfy;tpd; MFk;. nry;rpa];> /ghud;`Pl; 

Nghd;wit gpw myFfs; MFk;. nry;rpa]; vd;gJ nrd;bfpNul; vdTk; 
miof;fg;gLfpwJ.  

 
 ntt;NtW ntg;gepiyapy; cs;s xU nghUs;fs; xd;iwnahd;W 

njhLk;NghJ ntg;gkhdJ ve;jj; jpirapy; gha;fpwJ vd;gjid 
mtw;wpd; ntg;gepiy eph;zapf;fpwJ.  

 
 rhjhuzkhf miwntg;gepiyapy; cs;s ePhpd; ntg;gepiy Rkhh; 30ºC 

mstpy; ,Uf;Fk;. ePiur; #LgLj;Jk; NghJ ntg;gepiy mjpfhpj;J> 
mJ 100ºC y; nfhjpj;J ePuhtpahf khWfpwJ. ePiuf; Fsph;tpf;Fk; 
NghJ ntg;gepiy Fiwaj; njhlq;fp 0ºC y; gdpf;fl;bahf 
ciwfpwJ.  

 
(Fwpg;G 30ºC vd;gij 30 bfphp nry;rpa]; my;yJ 30 bfphp nrd;bfpNuL 
vd cr;rhpf;f Ntz;Lk;) 
 
ePyhtpd; $w;W rhpah?  
 
 A, B vd;w ,U Kfitfspy; 80C ntg;gepiy nfhz;l ePh; cs;sJ. 

A, B KfitfspYs;s ePiu C vd;w fhyp Kfitf;Fs; Cw;wTk;. 
jw;NghJ Kfit C apd; ntg;gepiy vd;d? ePyh 160ºC vdf; 
$Wfpwhs;.  

 
Mg;gphpf;fhtpYs;s> ypgpahtpy;> 1922 k; tUlj;jpy; xU ehs;> fhw;wpd; 
ntg;gepiyahdJ 59ºC vdf; fzpf;fg;gl;bUf;fpwJ. mz;lhh;l;bf; 
fz;lj;jpd; ntg;gepiyjhd; cyfpNyNa kpff; Fiwe;j ntg;gepiyahf  
mstplg;gl;Ls;sJ. mJ Njhuhakhf -89ºC vdf; fzf;fplg;gl;Ls;sJ. 
ntg;gepiy ePhpd; ciwepiyf;Ff; Fiwthf ,Uf;Fk; nghOJ vjph;Fwp (-
) cgNahfg;gLj;jg;gLfpwJ. ePhpd; ciwepiy 0ºC vdf; 
fzf;fplg;gLfpwJ. ePuhdJ 0ºC ntg;gepiyapy; gdpf;fl;bahf khWfpwJ 
vd;why; 89ºC vd;gJ ve;j msTf;Ff; Fspuhf ,Uf;Fk; vd;gjid 
rpe;jpj;Jg; ghh;. ekJ clypd; ruhrhp ntg;gepiy 37ºC MFk;. fhw;wpd; 
ntg;gepiy 15ºC Kjy; 20ºC mstpy; ,Uf;Fk;nghOJ ekJ cly; 
Fsph;r;rpahf czh;fpwJ.  
 
cdJ fpuhkk; my;yJ efuj;jpy; Fsph;fhyj;jpy; ,uT ntg;gepiy ve;j 
msTf;F ,Uf;Fk; vd;gjid kjpg;gplTk;  
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ntg;gk; kw;Wk; ntg;gepiy 
 
 ntg;gKk; ntg;gepiyAk; xd;wy;y> mit ,U khWgl;l fhuzpfs;:  
 
 ntg;gepiyahdJ xU nghUspYs;s mZf;fs; my;yJ 

%yf;$Wfs; vt;tsT Ntfj;jpy; ,aq;Ffpd;wd my;yJ 
mjph;fpd;wd vd;gijg; nghWj;jJ.  
 

 ntg;gkhdJ ntg;gepiyia kl;Lky;y> xU nghUspy; vt;tsT 
%yf;$Wfs; cs;sd vd;gijAk; nghWj;jJ.  
 

 ntg;gepiyahdJ %yf;$Wfspd; ruhrhp ,af;f Mw;wiyf; 
Fwpg;gpLk; Xh; mstPL. ntg;gkhdJ mg;nghUspy; mlq;fpAs;s 
%yf;$Wfspd; nkhj;j ,af;f Mw;wiyf; Fwpg;gpLk; XH mstPL.  
 

 ntg;g Mw;wiy ehk; fNyhhpapy; mstplyhk;. xU fpuhk; ePhpd; 
ntg;gepiyia xU bfphp nrd;bfpNul; cah;j;jg;gad;gLk; ntg;g 
msT xU fNyhhp MFk;. 

 
ntg;gk; guTjy; ePh;kl;lKk;> ntg;gepiyAk; Xh; xg;gPL:  
 
 ntg;gepiyahdJ ntg;g Mw;wy; ghAk; jpiria eph;zapf;fpwJ 

vd;gij ehk; mwpNthk;. ePh; caukhd gFjpapypUe;J jho;thd 
gFjpf;Fg; gha;tijg;Nghy> ntg;g Mw;wyhdJ cah;e;j ntg;gepiyapy; 
cs;s nghUspypUe;J> Fiwe;j ntg;gepiyapy; cs;s nghUSf;Ff; 
flj;jg;gLfpwJ.  

 
 ePuhdJ caukhd ,lj;jpypUe;J gs;sj;ij Nehf;fpg; ghAk;. mJ 

ve;jg;gf;fk; ePh; mjpfkhf cs;sJ. ve;jg;gf;fk; ePh; Fiwthf cs;sJ 
vd;gjidg; nghWj;jy;y. mJ Fl;ilapypUe;J nghpa 
ePh;j;Njf;fj;Jf;Fk; ghayhk;> my;yJ ePh;j;Njf;fj;jpypUe;J Fl;ilia 
Nehf;fpAk; ghayhk;. ePh; kl;lNk ePh;ghAk; jpiriaj; jPh;khdpf;fpwJ.  

 
 ePh;kl;lk; ePh;ghAk; jpiriaj; jPh;khdpg;gJ Nghy> nghUs;fspd; 

ntg;gepiy> ntg;g Mw;wy; ghAk; jpiriaj; jPh;khdpf;fpwJ.  
 
 A, B vd;w ,U nghUl;fisf; fUtNthk;. A apd; ntg;gepiy 

mjpfkhfTk; B apd; ntg;gepiy FiwthfTk; cs;sJ. A kw;Wk; B 
ia xd;Wld; xd;W njhlh;Gf;F nfhz;L tUk;nghOJ> ntg;gkhdJ 
ntg;gg;nghUs; A apypUe;J Fsph;nghUs; B f;Fg; gha;fpwJ. ,uz;L 
nghUs;fSk; xNu ntg;gepiyf;F tUk; tiu ntg;gk; njhlh;e;J 
ghpkhw;wk; nra;ag;gLk;.  

 
ntg;gepiy> ntg;gk; ghAk; jpiriaj; jPh;khdpf;fpwJ.  
 

1. eP xU #lhd fhg;gpf; FLitiaf; ifapy; gpbj;Js;sha;. ntg;g 
Mw;wy;>  
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2. cd; clypypUe;J fhg;gpf;Fr; nry;fpwjh? my;yJ  
3. fhg;gpapypUe;J cd; clYf;Fg; gha;fpwjh?  

 
 xU Nfhil ehspy; eP ntspapy; epw;fpwha;. ntsp ntg;gepiyahdJ 

40ºC mstpy; cs;sJ (kdpj clypd; ruhrhp ntg;gepiy 37ºC) ntg;g 
Mw;wyhdJ.  

 
1. cd; clypypUe;J fhw;W %yf;$WfSf;Fg; gha;fpwjh?  
2. fhw;W %yf;$WfspypUe;J cdJ clYf;Fg; gha;fpwjh?  

 
 eP xU Fsph;fhy ehspy; ntl;l ntspapy; epw;fpwha;. ntsp 

ntg;gepiyahdJ 23ºC mstpy; cs;sJ.ntg;g Mw;wyhdJ  
1. cd; clypypUe;J fhw;W %yf;$WfSf;Fg; gha;fpwjh? my;yJ  
2. fhw;W %yf;$WfspypUe;J cd; clYf;Fg; gha;fpwjh?  

 
 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; mit 
ntg;gr;rkepiyapy; cs;sd vdg;gLfpwJ. ,U nghUl;fs; 
ntg;gr;rkepiyapy; cs;sNghJ xd;wpd; ntg;gepiy kw;nwhd;iw 
ghjpg;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;?  
 
xU jfulg;ghtpy; Mzpia mbf;fTk;> Mzpia ntspapy; vLf;fTk;. 
Mzpiar; jpUk;gr; nrYj;jpj; JisahdJ Mzp GFk; msTf;Fg; 
nghpjhf cs;sjh vd Muha;Tk;. gpd; Mzpia ntspapy; vLj;J Xh; 
,Lf;fpahy; gpbj;J nkOFth;;j;jpr; Rlhpy; ntg;gg;gLj;jTk;.  
 
 nghUs;fs; ntg;gg;gLj;Jk; nghOJ tphptile;J Fsph;tpf;Fk; nghOJ 

RUf;fkilfpd;wd. mw;wpd; ePsk;> gug;gsT my;yJ fd mstpy; 
Vw;gLk; khw;wkhdJ ntg;gepiy khw;wj;ijg; nghWj;jJ.  
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 xU nghUis ntg;gg;gLj;Jk;nghOJ mJ tphptiltij mg;nghUspd; 

ntg;g tphptiljy; vd;fpNwhk;.  
 
ePs; kw;Wk; gUk tphpT:  
 
 xU jpz;kg; nghUSf;F tiuaWf;fg;gl;l tbtk; cs;sJ. vdNt 

mijr; #Lg;gLj;Jk; NghJ mJ vy;yh gf;fq;fspYk; tphptilfpwJ. 
mjhtJ ehk; 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? 
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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.  
 

 ,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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fzf;fPLfs;:  
 

1. ehd; xU Kfitapy; xU ypl;lh; ePhpid vhpthA mLg;gpy; itj;J 
ntg;gg;gLj;Jk; NghJ mJ Ie;J epkplq;fspy; nfhjpepiyia 
mile;jJ. vdJ ez;gd; miu ypl;lh; ePhpid kpd;rhu mLg;gpy; 
itj;J ntg;gg;gLj;jpdhd;. mJTk; rhpahf Ie;J epkplq;fspy; 
nfhjpepiyia mile;jJ.  
vJ Ie;J epkplq;fspy; mjpf ntg;gj;ijj; je;jJ?  
1. vhpthA mLg;G 2. kpd;rhu mLg;G 

vj;jid klq;F mjpfk; vd;W $w KbAkh?  
 

2. xU ypl;lh; ePiu 30ºC ,y; ,Ue;J 31ºC f;F khw;wj; Njitg;gLk; 
ntg;g Mw;wy; xU fNyhhp vd;why;> xU ypl;lh; ePiu 30ºC ,y; 
,Ue;J 25ºC f;F khw;wj; Njitg;gLk; ntg;g Mw;wy; vt;tsT?  
 

epidtpy; nfhs;f:  
 
 ekJ Kjd;ik ntg;g Mw;wy; %yk; #hpadhFk;. vhpj;jy;> cuha;T 

kw;Wk; kpd;rhuk; Nghd;wtw;wpd; %yKk; ehk; ntg;g Mw;wiyg; 
ngWfpNwhk;.  
 

 nghUl;fis ntg;gg;gLj;Jk;NghJ mjpy; cs;s %yf;$Wfspy; 
,e;j mjph;Tk;> ,af;fKk; mjpfhpf;fpd;wd. mNjhL nghUspd; 
ntg;gepiyAk; cah;fpwJ.  

 
 xU nghUspy; mlq;fpAs;s %yf;$Wfspd; ,af;f Mw;wNy ntg;gk; 

vd miof;fg;gLfpwJ.  
 
 ntg;gj;jpd; SI myF [_y; MFk;.  
 
 xU nghUs; ve;j msT ntg;gkhf my;yJ Fsph;r;rpahf cs;sJ 

vd;gjid mstpLk; msTf;F ntg;gepiy vd;W ngah;.  
 
 ntg;gepiyapd; SI myF nfy;tpd; MFk;.  
 
 ntt;NtW ntg;gepiyapy; cs;s ,UnghUl;fs; xd;Wld; xd;W 

njhLk;ghJ ntg;gkhdJ ve;jj; jpirapy; gha;fpwJ vd;gjid 
mtw;wpd; ntg;gepiy eph;zapf;fpwJ.  

 
 xU nghUs; kw;nwhd;wpd; ntg;gepiyia ghjpf;Fkhdhy; mit 

ntg;gj; njhlh;gpy; cs;sd vdyhk;.  
 
 ntg;gj; njhlh;gpy; cs;s ,UnghUs;fspd; ntg;gepiyAk; rkkhf 

,Ue;jhy; mit ntg;gr;rkepiyapy; cs;sd vdyhk;. 
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 nghUs;fs; ntg;gg;gLj;Jk;nghOJ tphptile;J Fsph;tpf;Fk; nghOJ 
RUf;fkilfpd;wd. xU nghUis ntg;gg;gLj;Jk;nghOJ mJ 
tphptiltij mg;nghUspd; ntg;gtphptiljy; vd;fpNwhk;.  
 

 xU jpz;kg; nghUSf;F Fwpg;gpl; tbtk; cs;sJ. vdNt mijr; 
#LgLj;Jk;nghOJ mJ vy;yh gf;fq;fspYk; tphptilfpwJ. 
mjhtJ mjd; ePsk;> gug;gsT> fd msT Nghd;wit 
tphptilfpd;wd.  
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7th mwptpay; 
njhFjp 2 
myF – 1 

ntg;gk; kw;Wk; ntg;gepiy  
 
mwpKfk;:  
 
 ntspg;Gwk; Fsph;r;rpahf cs;sNghJ ekJ cly; Fspuhy; eLq;FfpwJ. 

,NjNghy; ntspg;Gwk; ntg;gkhf cs;sNghJ ekf;F tpah;f;fpwJ. 
,f;Fsph;r;rpapidAk; ntg;gj;jpidAk; ePq;fs; vt;thW Jy;ypahf 
mstPLtPh;fs;? 

 
 ekJ md;whl tho;tpd; gy epfo;Tfspy; ntg;gepiyahdJ Kf;fpa 

gq;fhw;WfpwJ. cjhuzkhf ekJ cly; ,af;f nray;ghLfs;> 
fhyepiy kw;Wk; czT rikj;jy; Nghd;w gy epfo;Tfs; 
ntg;gepiyapid nghUj;J khWgLfpd;wd. xU nghUspd; ntg;gk; 
my;yJ Fsph;r;rpapd; mstPL ntg;gepiy vd miof;fg;gLfpwJ.  

 
 xU nghUspy; cs;s Jfs;fspd; ruhrhp ,af;f Mw;wypd; kjpg;Ng 

ntg;gepiy MFk;. ntg;gepiyahdJ xU nghUspy; cs;s mZf;fs; 
vt;tsT Ntfkhf ,aq;Ffpd;wd. vd;gNjhL njhlh;GajhFk;.  

 
ntg;gepiyapd; myFfs;:  
 
 ntg;gepiyapid msf;f %d;W tifahd myFfs; 

gad;gLj;jg;gLfpd;wd. mit: nry;rpa];> ghud;`Pl; kw;Wk; nfy;tpd; 
MFk;.  

 
 nry;rpa];: nry;rpa]; myfhdJ ºC vd vOjg;gLfpwJ. cjhuzkhf 

20ºC. ,J ,UgJ bfphp nry;rpa]; vd gbf;fg;gLfpwJ. nry;rpa]; 
myfhdJ nrd;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.  
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ntg;gepiyapd; SI myF nfy;tpd; (K) MFk;.  
ntg;gepiyapid mstpLjy;:  
 
 xU nghUspy; cs;s %yf;$Wfspd; ruhrhp ,af;f Mw;wy; mjd; 

ntg;gepiyahFk;. mjhtJ xU nghUs; mjpf ntg;gepiyapid 
nfhz;bUe;jhy; mg;nghUspy; cs;s %yf;$Wfs; mjpf Ntfj;jpy; 
,aq;fpf; nfhz;bUf;Fk;.  

 
 Mdhy; ,q;F Nfs;tp vd;dntdpy; ntg;gepiyapid vt;thW msg;gJ 

vd;gjhFk;? ve;jnthU nghUspd; %yf;$WfSk; kpfr; rpwpaitahFk;. 
vdNt mtw;wpid gFg;gha;T nra;J> ,af;fj;jpid (,af;f Mw;wy;) 
fzf;fpl;L mjd; %yk; ntg;gepiyapid msg;gJ fbdkhd 
xd;whFk;. vdNt ehk; khw;W topKiwfisg; gad;gLj;jp kl;LNk xU 
nghUspy; cs;s %yf;$Wfspd; ,af;f Mw;wypid msf;f ,aYk;l. 

 
 jpz;kg; nghUs;fSf;F ntg;gj;jpid mspf;Fk; NghJ mit 

tphptilAk; vd ehk; Kd;dNu mwpe;Js;Nshk;. mNjNghy; jputKk; 
ng;gj;jpdhy; tphptilAk;. fPo;f;fz;l nray;ghl;bd; %yk; mjid 
mwpe;Jnfhs;syhk;. ntg;gepiykhdpapy; cs;s jputkhdJ 
ntg;gg;gLj;Jk; NghJ tphptilfpwJ. Fsph;r;rp milAk; NghJ 
RUq;FfpwJ. ,jd; %yk; ntg;gepiyahdJ mstplg;gLfpwJ. jpz;kk; 
kw;Wk; jputq;fspy; ntg;gj;jpdhy; Vw;gLk; tpisTfis ehk; 
thAf;fspYk; fhzKbAk;. 

 
ntg;gepiykhdp  
 
 ntg;gepiyapid msf;f gutyhfg; gad;gLj;jg;gLk; fUtp 

ntg;gepiykhdpahFk;.  
 
 gytifahd ntg;gepiykhdpfs; fhzg;gLfpd;wd. mtw;Ws; rpy 

ntg;gepiykhdpfs; Fwpg;gpl;l tif jputk; epug;gg;gl;l nky;ypa 
fz;zhb Foypidf; nfhz;Ls;sd.  

 
 Vd; ghjurk; my;yJ My;f`hy; ntg;gepiykhdpfspy; gad;gLj;jg; 

gLfpd;wJ?  
 
 ngUk;ghYk; ghjurk; my;yJ My;f`hy; Mfpa jputq;fs; 

ntg;gepiykhdpfspy; gad;gLfpd;wd. Vnddpy; mtw;wpd; 
ntg;gepiyfspy; khw;wk; Vw;gl;lhYk; mit jput epiyapNyNa 
njhlh;e;J fhzg;gLfpd;wd. NkYk; rpwpa mstpy; ntg;gepiyapy; 
Vw;gLk; khWghLk; mj;jputq;fspd; fd mstpy; khw;wj;jpid 
Vw;gLj;jf;$bajhf cs;sJ.  

 
 ntg;gepiykhdpapy; cs;s jputq;fspd; fd mstpy; Vw;gLk; 

,k;khw;wj;jpid msg;gjd; %yk; ehk; ntg;gepiyapid 
mstpLfpNwhk;.  
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ghjurj;jpd; gz;Gfs;:  
 
 ghjurk; rPuhf tphptilfpwJ. (xNu msT ntg;g khw;wj;jpw;F mjd; 

ePsj;jpy; Vw;gLk; khw;wKk; xNu msTilajhf ,Uf;fpwJ)  
 

 ,J xsp CLLUthjJ kw;Wk;> gsgsg;ghdJ.  
 ,J fz;zhb Fohapd; Rth;fspy; xl;lhJ  

 
 ,J ntg;gj;jpid ed;F flj;jf;$baJ.  

 
 ,J mjpf nfhjpepiyAk; (357ºC) Fiwe;j ciwepiyAk; (-39ºC) 

nfhz;lJ. vdNt mjpf neLf;fj;jpdhyhd ntg;gepiyfis 
msf;f ghjurk; gad;gLfpwJ.  

 
My;f`hypd; gz;Gfs;: 
 
 My;f`hy; -100ºC f;Fk; Fiwthd ciwepiyia nfhz;Ls;sJ. 

vdNt kpff; Fiwe;j ntg;gepiyfis msf;f gad;gLfpwJ.  
 

 xU bfphp nry;rpa]; ntg;gepiy cah;tpw;F ,jd; tphptilAk; 
jd;ik mjpfkhFk;.  
 

 ,jid mjpf mstpw;F tz;z%l;l KbAk;. Mjyhy;> fz;zhb 
Foha;f;Fs; ,j;jputj;jpid njspthf fhz ,aYk;.  

 
ntg;gepiykhdpapd; tiffs;:  
 
 fhw;W> cly; ntg;gepiy> czT kw;Wk; gy nghUs;fspd; 

ntg;gepiyfis msf;f ehk; gy;NtW tifahd ntg;gepiykhdpfis 
gad;gLj;JfpNwhk;. mtw;Ws; kUj;Jt ntg;gepiykhdpAk;> Ma;tf 
ntg;gepiykhdpAk; nghJthf gad;gLj;jg;gLk; 
ntg;gepiykhdpfshFk;.  

 
kUj;Jt ntg;gepiykhdp:  
 
 ,t;tif ntg;gepiykhdpahdJ tPLfs;> kUj;Jtkidfs; Nghd;w 

,lq;fspy; kdpj clypd; ntg;gepiyia msf;f gad;gLfpwJ. 
kUj;Jt ntg;gepiykhdpfspd; Fohapdpy; xU FWfpa tisT 
fhzg;gLfpwJ. ,f; FWfpa tisthdJ ntg;gepiykhdpia 
Nehahspapd; thapypUe;J vLj;jTld; ghjurkhdJ kPz;L Fkpopf;Fs; 
nry;tijj; jLf;fpwJ. vdNt ek;khy; ntg;gepiyia vspjhf 
Fwpj;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]; 
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mstPl;bid tpl El;gkhdJ vd;w  fhuzj;jpdhy; clypd; 
ntg;gepiyahdJ F (ghud; P̀l;)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;Jt ntg;gepiykhdpapid gad;gLj;Jk;NghJ Nkw;nfhs;s 

Ntz;ba Kd;ndr;rhpf;if eltbf;iffs;  
 
 ntg;gepiykhdpapidg; gad;gLj;Jtjw;F Kd;Gk; gpd;Gk; 

fpUkpehrpdp jputj;jpdhy; ed;F fOt Ntz;Lk;.  
 

 ghjur kl;lj;jpid fPNo nfhz;L tUtjw;fhf ntg;gepiykhdpia 
xU rpy Kiw cjw Ntz;Lk;.  
 

 mstplj; njhlq;Fk; Kd; ghjur kl;lkhdJ 35ºC my;yJ 94ºF fPo; 
,Uf;f Ntz;Lk;.  
 

 ntg;gepiykhdpapd; Fkpo; gFjpapy; ntg;gepiykhdpia gpbf;ff; 
$lhJ.  
 

 cq;fs; fz;zpw;F Neuhf ghjur kl;lj;jpid itj;J gpwF 
mstPl;bid vLf;f Ntz;Lk;.  

 ntg;gepiykhdpapidf; ftdkhf ifahs Ntz;Lk;. fbdkhd 
gug;gpy; ntg;gepiykhdp Nkhjpdhy; mJ cile;Jtplf;$Lk;.  
 

 ntg;gepiykhdpapid vhpaf;$ba nghUs;fSf;F mUfpNyh my;yJ 
Neubahf #hpa xspapd; fPNoh itf;ff;$lhJ.  

 
Ma;tf ntg;gepiykhdp:  
 
 Ma;tf ntg;gepiykhdpahdJ gs;spapy; my;yJ gpw Ma;tfq;fspy; 

mwptpay; Ma;TfSf;fhf ntg;gepiyapid msf;f gad;gLfpwJ. 
njhopw;rhiyfspYk; Ma;tf ntg;gepiykhdp gad;gLj;jg;gLfpwJ. 
kUj;Jt ntg;gepiykhdpiaf; fhl;bYk; mjpf kjpg;G nfhz;l 
ntg;gepiyapid msf;f ,J gad;gLj;jg;gLfpwJ. ,t;tif 
ntg;gepiykhdpapd; fz;zhb jz;Lk;> FkpOk; kUj;Jt 
ntg;gepiykhdpiaf; fhl;bYk; nghpajhFk;. NkYk; ,jpy; FWfpa 
tisT fhzg;gLtjpy;iy. Ma;tf ntg;gepiykhdpahdJ – 10ºC 
Kjy; 110ºC tiuapyhd nry;rpa]; msTNfhypidf; nfhz;Ls;sJ.  

 
 Ma;tf ntg;gepiykhdpapid gad;gLj;Jk;NghJ Nkw;nfhs;s Ntz;ba 

Kd;ndr;rhpf;if eltbf;iffs;:  
 

 ntg;gepiyapid mstpLk;nghJ ntg;gepiykhdpapid rha;f;fhky; 
Neuhf itf;f Ntz;Lk;.  
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kUj;Jt ntg;gepiykhdpf;Fk; Ma;tf ntg;gepiykhdpf;Fk; ,ilNa 
cs;s NtWghLfs;:  
 

kUj;Jt ntg;gepiykhdp Ma;tf ntg;gepiykhdp  
kUj;Jt ntg;gepiykhdpahdJ 
35ºC Kjy; 42ºC tiu my;yJ 94ºF 
Kjy; 108ºF tiu mstPl;bidf; 
nfhz;Ls;sJ. 

Ma;tf ntg;gepiykhdpahdJ 
nghJthf -10ºC Kjy; 110ºC tiu 
mstplg;gl;bUf;Fk;  

ghjur kl;lkhdJ jhdhfNt fPo; 
,wq;fhJ. mjpy; cs;s FWfpa 
tisthdJ ghjur kl;lj;jpid fPo; 
,wq;fhky; ghJfhf;fpwJ.  

FWfpa tisT ,y;yhj 
fhuzj;jpdhy; ghjur kl;lkhdJ 
jhdhfNt fPo; ,wq;fptpLk;  

ghjurj;jpid fPo; nfhz;L tu 
ntg;gepiykhdpapid cjw 
Ntz;Lk;.  

ghjur kl;lj;jpid fPNo nfhz;Ltu 
ntg;gepiykhdpapid cjw 
Ntz;bajpy;iy.  

,J cly; ntg;gepiyapid 
msf;f gad;gLfpwJ. 

,J Ma;tfj;jpy; gy;NtW 
nghUs;fspd; ntg;gepiyia 
msf;f gad;gLfpwJ.  

 
 vg;nghUspd; ntg;gepiyapid msf;f Ntz;LNkh mg;nghUshdJ 

KOtJk; ntg;gepiykhdpapd; Fkpopid midj;J gf;fq;fspYk; 
#o;e;J cs;s NghJ kl;LNk mstPl;bid vLf;f Ntz;Lk;.  

 
kdpjh;fs; ntt;NtW cly; ntg;gepiyapid ngw;Ws;s NghjpYk; 
mth;fspd; ruhrhp cly; ntg;gepiy 37ºC (98.6ºF) MFk;. NkYk; 
xt;nthUtUk; xNu kjpg;gpyhd ntg;gepiyapid ehs; KOtJk; ngw;W 
,Ug;gjpy;iy. ehk; nra;Ak; NtiyfSf;F Vw;gTk; Gw #oYf;F Vw;whw; 
NghyTk; ekJ cly; ntg;gepiyahdJ ehs; KOtJk; rpwpJ cah;tJk; 
jho;tJkhf cs;sJ.  
 
b[pl;ly; ntg;gepiykhdp:  
 
 ghjur ntg;gepiykhdpapid gad;gLj;Jtjpy; eilKiwapy; rpy 

rpf;fy;fs; fhzg;gLfpd;wd. ghjurk; er;Rj; jd;ik tha;e;jJ. NkYk; 
ntg;gepiykhdpahdJ cile;Jtpl;lhy; ghjurj;jpid 
mg;Gwg;gLj;JtJk; fbdkhFk;. ,d;iwa fhyfl;lq;fspy; ghjurj;jpid 
gad;gLj;jhj b[pl;ly; ntg;gepiykhdpahdJ gad;gLj;jg;gLfpwJ. 
,J ekJ clypy; ,Ue;J ntspNaWk; ntg;gj;jpid Neubahf 
msf;ff;$ba Xh; czh;tpapid nfhz;Ls;sJ. ,jd;%yk; ehk; 
clypd; ntg;gepiyapid msf;f KbAk;.  

 
ftdpf;fTk;  
 
 mUz; #lhd ghypd; ntg;gepiyapid kUj;Jt ntg;gepiykhdpia 

gad;gLj;jp mse;jwpa Kaw;rp nra;jhd;. mtdJ Mrphpah; mt;thW 
nra;tJ $lhJ vd jLj;Jtpl;lhh;  
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cq;fs; clypd; ntg;gepiyapid fz;fpLjy;:  
fpUkpehrpdp jputj;jpidf; nfhz;L Kjypy; cq;fspd; 
ntg;gepiykhdpapid fOtpf;nfhs;sTk;. ntg;gepiykhdpapd; Kidapid 
ed;F ifapy; gpbj;Jf;nfhz;L rpyKiw cjwTk;. ,jd; %yk; 
ghjurkhdJ fPo;kl;lj;jpw;F ,wq;Fk;. mjd; kl;lkhdJ 35ºC (95ºF) f;F 
fPo; cs;sjh vd;gij cWjp nra;Jf;nfhs;sTk;. ,g;NghJ 
ntg;gepiykhdpapid cq;fs; ehf;fpw;F mbapNyh my;yJ 
Njhs;gl;ilf;F mbapNyh itf;fTk;. xU epkplj;jpw;F gpwF 
ntg;gepiykhdpapid vLj;J mstPl;bid Fwpf;fTk;. ,e;j mstPL 
cq;fs; clypd; ntg;gepiyapid Fwpf;Fk;. cq;fs; clypd; ntg;gepiy 
vt;tsT?  
 
 kUj;Jt ntg;gepiykhdpapid ehk; kdpjh;fspd; ntg;gepiyapid 

jtpu gpw nghUs;fspd; ntg;gepiyapid msf;f gad;gLj;jf;$lhJ 
vd mwpTWj;JfpNwhk;. NkYk; mjid ntspr;rj;jpy; gLk;gb my;yJ 
vhpAk; nghUs;fSf;F mUfpNyh itf;f $lhJ vd $WfpNwhk;. Vd;? 
Vndd;why; ghjurj;jpd; mjpfkhd tphptpdhy; cUthFk; mOj;jj;jpd; 
fhuzkhf ntg;gepiykhdpahdJ cile;Jtplf;$Lk;.  

 
ntg;gepiykhdpapy; gad;gLj;jg;gLk; mstPLfs;:  
nry;rpa]; mstPL Kiw  
 
 RtPld; ehl;L thdpayshsh; Mz;l;u]; nry;rpa]; vd;gthpd; 

ngahpdhy; 1742 Kjy; ,e;j myfPl;L KiwahdJ  
 
Ma;tf ntg;gepiykhdpapidg; gad;gLj;Jjy;:  
 
 xU gPf;fhpy; ePhpid vLj;Jf; nfhs;sTk;.  

 
 Ma;tf ntg;gepiykhdpapid vLj;Jf;nfhz;L mjd; FkpohdJ 

ePhpy; %o;fp ,Uf;FkhW itf;fTk;. mjid nrq;Fj;jhf epWj;jp 
itf;fTk;. FkpohdJ KOtJk; ePhpy; %o;fp ,Ug;gjid cWjp 
nra;Jf;nfhs;sTk;. NkYk; FkpohdJ gPf;fhpd; mbg;gFjpapidNah 
my;yJ Rth;g;gFjpapidNah njhlhjthW ghh;j;Jf;nfhs;sTk;.  

 
 ghjurk; Nky; VWtjid cw;W Nehf;fTk;. mJ epiyj;jd;ikapid 

mile;jTld; mstPl;bid vLf;fTk;.  
 

 #lhd ePhpidg; gd;gLj;jp Nrhjidapid jpUk;gr; nra;aTk;  
 
b[pl;ly; ntg;gepiykhdpapid gad;gLj;Jjy;:  

 
1. ntg;g epiykhdpapd; Kidapid fpUkpehrpdp nfhz;L Rj;jk; 

nra;aTk; (#lhd ePhpid gad;gLj;j Ntz;lhk;) 
 

2. “ON” nghj;jhid mOj;jTk;.  
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3. ntg;gepiykhdpapd; Kidapid tha;g;gFjp> ehf;fpd; mbapy;> 
my;yJ Njhs;gl;ilapd; mbapy; vd VjhtnjhU ,lj;jpdpy; 
itf;fTk;.  
 

4. mNj epiyapy; ntg;gepiykhdpapid gPg; vd;w Xir tUk;tiu 
itj;jpUf;fTk;. (Vwj;jho 30 tpehbfs;) 

 
5. jpiuapy; njhpAk; ntg;gepiyapid Fwpj;Jf; nfhs;sTk; 

 
6. ntg;gepiykhdpapid mizj;Jtpl;L> ePhpidf; nfhz;L fOtp 

ghJfhg;ghf itf;fTk;.  
 
 nry;rpa]; vd miof;fg;gLfpwJ. mjw;F Kd;dhy; ,e;j mstPl;L 

Kiw nrd;bfpNuL vd miof;fg;gLfpwJ. ,t;tif 
ntg;gepiykhdpapd; msTNfhyhdJ ePhpd; ciwepiy 
ntg;gepiyapid (0ºC) Muk;g kjpg;ghfTk; ePhpd; nfhjpepiy 
ntg;gepiyapid (100ºC) ,Wjp kjpg;ghfTk; nfhz;L 
mstplg;gl;Ls;sJ. fpNuf;f nkhopapy; nrd;lk; vd;gJ 100 vd;w 
kjpg;gpidAk; fpNul]; vd;gJ gbfs; vd;gijAk; Fwpf;Fk;. ,t;tpuz;L 
thh;j;ijfSk; ,ize;J nrd;bfpNuL vd;w thh;j;ij cUthdJ.  

 
ghud;`Pl; mstPl;L Kiw:  
 
 kdpj clypd; ntg;gepiyapid msf;f ghud; P̀l; mstPl;L Kiw 

nghJthf gad;gLj;jg;gLfpwJ. n[h;kd; kUj;Jth; Nldpay; Nfg;hpay; 
ghud;`Pl; vd;gthpd; ngahpdhy; ,t;tstPl;L Kiw miof;fg;gLfpwJ. 
ghud;`Pl; mstPl;L Kiwapy; ePhpd; ciwepiy 32ºF kw;Wk; ePhpd; 
nfhjpepiy 212ºF vd vLj;Jf;nfhs;sg;gLfpwJ. vdNt ghud; P̀l; 
ntg;gepiykhdpapd; msT NfhyhdJ 32ºF ypUe;J 212ºF tiu 
mstplg;gl;Ls;sJ.  

 
nfy;tpd; mstPl;L Kiw: 
  
tpy;ypak; yhh;L nfy;tpd; vd;gthpd; ngahpdhy; ,t;tstPl;L Kiw  
 
ngUk rpWk ntg;gepiykhdp:  
xU ehspd; mjpfgl;r kw;Wk; Fiwe;jgl;r ntg;gepiyapid msf;fg; 
gad;gLk; ntg;gepiykhdpahdJ ngUk rpWk ntg;gepiykhdp vd 
miof;fg;gLfpwJ.  
 
 miof;fg;gLfpwJ. ,J ntg;gepiyapid msf;ff;$ba SI mstPl;L 

KiwahFk;. ,e;j myF KiwahdJ K vd;w vOj;jpdhy; 
Fwpf;fg;gLfpwJ. jdpr; Rop ntg;gepiyapy; ,Ue;J ,jd; mstPl;L 
Kiwapd; kjpg;Gfs; njhlq;Ftjhy; jdpr;Rop ntg;gepiykhdp vdTk; 
miof;fg;gLfpwJ.  
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vz; fzf;fPLfs; jPh;f;fg;gl;l fzf;Ffs;  
 

 68º F ntg;gepiy kjpg;gpid nry;rpa]; kw;Wk; nfy;tpd; kjpg;gpw;F 
khw;Wf.  

nfhLf;fg;gl;Ls;sit  
ntg;gepiyapd; kjpg;ghdJ ghud;`Pl;by; = F = 68> nry;rpa]; mstPl;L 
Kiwapy; ntg;gepiyapd; kjpg;G = C = ? 
nfy;tpd; mstPl;L Kiwapy; 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;s njhlh;Gk;> 
nfy;tpd; mstPl;bw;Fk; nry;rpa]; mstPl;bw;Fk; cs;s njhlh;Gk; 
fPNo nfhLf;fg;gl;Ls;sJ. 
  

    
( 32)

, 273.15
9 5

F C
K C


  

 
 
%d;W Kjd;ikahd ntg;gepiy mstPl;L Kiwfspy; rpy nghUs;fspd; 
ntg;gepiyfs; fPNo nfhLf;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 
kdpj clypd; ruhrhp  
ntg;g epiy  

37 98.6 310.15 

miw ntg;g epiy 
(ruhrhp)  

72 23 296.15 

 
cyfpd; ngUk;ghd;ikahd kdpjh;fs; md;whl tho;tpy; ntg;gepiyfis 
msf;f nry;rpa]; mstPl;L Kiwapid gad;gLj;Jfpd;wdh;. nfy;tpd; 
mstPl;L KiwahdJ jdpr;Rop mstPl;L Kiw kl;Lk; my;y. 1ºC 
ntg;gepiy khw;wk; Vw;gl;lhy; 1 K ntg;gepiy khWghL Vw;gLk; tifapy; 
nfy;tpd; mstPl;L Kiw tbtikf;fg;gl;Ls;sJ. ,jd; %yk; 273.15 
vd;w kjpg;gpid nry;rpa]; mstPl;Lld; $l;Ltjd; %ykhfNth my;yJ 
fopg;gjd; %ykhfNth ehk; kpf vspikahf nry;rpa]; mstPl;L 
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Kiwapid jdpr;Rop mstPl;L (nfy;tpd;) Kiwf;F khw;wpf;nfhs;s 
,aYk;. Mdhy; If;fpa mnkhpf;f ehLfspy; ghud;`Pl; mstPl;L 
Kiwapid gad;gLj;Jfpd;wdh;. ghud;`Pl; mstPl;L Kiwapid jdpr;Rop 
(nfy;tpd;) mstPl;L Kiwf;F khw;WtJ vspikahdjhf ,y;iy.  
 
,jid rhpnra;a mth;fs; uhd;fPd; mstPl;L Kiwapid 
gad;gLj;Jfpd;wdh;. fpsh];Nfh gy;fiyf;fofj;jpd; nghwpapayhsh; 
kw;Wk; ,aw;gpayhsuhd uhd;fPd; 1859 Mk; Mz;L ,k;Kiwapid 
mwpKfg;gLj;jpdhh;. ,J jdpr;#op mstPl;L KiwahFk;. NkYk; 1ºR y; 
Vw;gLk; khw;wk; 1ºF f;F rkkhFk; tifapy; tbtikf;fg;gl;Ls;sJ. 
vdNt ghud;`Pl; mstPl;L Kiwapid gad;gLj;Jgth;fSf;F jdpr;Rop 
mstPl;L Kiw Njitg;gl;lhy; mth;fs; R = F + 459.67 vd;w 
tha;g;ghl;bid gad;gLj;jp uhd;fPd; Kiwf;F kjpg;gpid vspikahf 
khw;wpf; nfhs;s ,aYk;. 
 
vdNt nry;rpa]; kjpg;gpy; ntg;gepiy = 20ºC  
nfy;tpd; ntg;gepiy = 293.15 K  
 
2. ve;j ntg;gepiyapy; nry;rpa]; kw;Wk; ghud;`Pl; mstPLfs; xNu 
kjpg;gpid nfhz;bUf;Fk;.  
 nfhLf;fg;gl;Ls;sit  
nry;rpa]; kw;Wk; ghud;`Pl; kjpg;Gfs; rkkhFk;. mjhtJ  

  F = C, 
( 32)

9 5

F C
  

   (or)  
 

  
( 32)

9 5

C C
  

(C – 32) × 5 = C × 9 
  5C – 160 = 9C  
  4C = -160  
  C = F = -40  
 
nry;rpa]; kw;Wk; ghud;`Pl; mstPl;by; rkkhd ntg;gepiyapd; kjpg;G = 
- 40  
 
nfhLf;fg;gl;Ls;s ntg;gepiyfis khw;wp mikf;fTk;.  

1. 45ºC   = …… ºF     
2. 20ºC   = …….ºF  
3. 68ºF   = …….ºC  
4. 185ºF  = …….ºC  
5. 0ºC   = …….K  
6. -20ºC  = …….K  
7. 100K   = …….ºC  
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8. 27215K  = …….ºC  
 

epidtpy; nfhs;f.  
 

1. xU nghUspd; ntg;gj;jpidAk; Fsph;r;rpiaAk; mstpLtijNa ehk; 
ntg;gepiy vd miof;fpNwhk;. 
 

2. ntg;gepiyapid msf;f %d;W tifahd myFfs; 
gad;gLj;jg;gLfpd;wd. mit : bfphp nry;rpa];> ghud;`Pl; kw;Wk; 
nfy;tpd; MFk;.  
 

3. ntg;gepiyapd; SI myF nfy;tpd; (K) MFk;.  
 
4. ntg;gepiykhdpapy; cs;s jputkhdJ ntg;gg;gLj;Jk; NghJ 

tphptilfpwJ> Fsph;r;rp milAk; NghJ RUq;FfpwJ. jputj;jpd; 
,g;gz;ghdJ ntg;gepiykhdpapy; ntg;gepiyapid msf;fg; 
ggad;gLfpwJ. 
  

5. ghud;`Pl;> nfy;tpd; kw;Wk; nry;rpa]; mstPLfSf;F ,ilNa 
cs;s njhlh;G  

( 32)

9 5

F C
  

  K = 273.15 + C  
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8th mwptpay;  
njhFjp – II  

myF – 1 ntg;gk; 
 
mwpKfk;:  
 
 ek;ikr; Rw;wpAs;s midj;Jg; nghUs;fSk; mZf;fs; kw;Wk; 

%yf;$Wfshy; Mdit. ,e;j mZf;fs; kw;Wk; %yf;$Wfs; 
vg;nghOJk; mjph;TWk; ,af;fj;jpy; cs;sd. ,e;j ,af;fj;jpd; %yk; 
mit xU tif Mw;wiyg; ngw;Ws;sd. mJNt ntg;g Mw;wy; 
vdg;gLfpwJ. ,e;j ntg;g Mw;wy; ntg;gkhd nghUspypUe;J 
Fsph;r;rpahd nghUSf;F my;yJ xU nghUspd; ntg;gkhd 
gFjpapypUe;J Fsph;r;rpahd gFjpf;Fg; guTfpwJ. xU nghUSf;F 
toq;fg;gLk; ntg;g Mw;wy; mjpYs;s mZf;fs; kw;Wk; 
%yf;$Wfspd; Mw;wiy mjpfhpf;fpd;wJ.  

 

 vdNt mit NkYk; mjph;Twj; njhlq;Ffpd;wd. mjph;TUk; ,e;j 
mZf;fs; kw;Wk; %yf;$Wfs; mUfpYs;s gpw mZf;fs; kw;Wk; 
%yf;$Wfspd; kPJ mjph;tpid Vw;gLj;Jfpd;wd. vdNt ntg;g 
Mw;wyhdJ nghUspd; xU gFjpapypUe;j kw;nwhU gFjpf;Fg; 
guTfpwJ. ,e;j ntg;g Mw;wyhdJ nghUs;fspy; gy khw;wq;fis 
Vw;gLj;Jfpd;wJ. ,jid ekJ md;whl tho;tpy; ehk; fhzKbAk;. 
,ijg;gw;wp ,g;ghlj;jpy; gapy ,Uf;fpwPh;fs;. NkYk; ntg;g 
flj;jg;gLjy; kw;Wk; ntg;gepiy khw;wj;ij mstpLjy; Mfpatw;iwg; 
gw;wpAk; fw;f ,Uf;fpwPh;fs;.  

 
ntg;g Mw;wypdhy; Vw;gLk; tpisTfs;:  
 
 xU nghUspw;F ntg;g Mw;wiy mspf;Fk; NghJ> mJ mg;nghUspy; 

gy khw;wq;fis cz;Lgz;ZfpwJ. %d;W Kf;fpakhd khw;wq;fis 
ek; md;whl tho;tpy; ehk; fhzyhk;. mitahtd>  
1. tphptiljy;  
2. ntg;gepiy cah;T 
3. epiy khw;wk;  

 
tphptiljy;:  
 
xU cNyhfg;ge;J kw;Wk; mjw;Fg; nghUj;jkhd tpl;lKila xU 
cNyhf tisaj;jpid vLj;Jf; nfhs;sTk;. mg;ge;jpid me;j 
tisaj;jpw;Fs; nrYj;jTk;. cNyhfg;ge;jhdJ cNyhf 
tisaaj;jpw;Fs; vspjhfr; nry;tij cq;fshy; fhzKbAk;. mjid 
rpwpJ Neuk; mt;tisaj;jpd; kPJ itf;fTk;. rpy epkplq;fspy; ge;J 
tisaj;jpypUe;J fPNo tpOtijf; 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; 
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ntg;g Mw;wiyg; ngWfpd;wd. gpwF mit mjph;tilaj; njhlq;fp 
xd;iwnahd;W  
 
,uapy; jz;lthsq;fspy; rpwpJ ,ilntsp ,Ug;gij ePq;fs; 
ghh;j;jpUg;gPh;fs;. mJ Vd; vd;W njhpAkh? ,Uk;gpdhy; nra;ag;gl;l 
jz;lthsq;fs; Nfhil fhyq;fspy; ntg;gj;jpd; jhf;fj;jpdhy; 
tphptilfpd;wd. Mdhy; mt;thW tphptilAk; NghJ jz;lthsj;jpy; 
,ilntsp tplg;gl;L cs;sjhy; ve;jtpj ghjpg;Gk; mjpy; Vw;gLtjpy;iy.  
 

 tpyf;fpj; js;Sfpd;wd. ,jdhy; ge;jhdJ tphptilfpwJ. vdNt> mJ 
cNyhf tisaj;jpw;Fs; Eioatpy;iy. rpwpJ Neuj;jpy; ntg;g 
Mw;wiy Rw;Wg;Gwj;jpw;F mspg;gjhy; mg;ge;J jdJ gioa epiyf;F 
kPz;Lk; tUfpwJ. vdNt tisaj;jpw;Fs; EiofpwJ. ,jpypUe;J 
jplg;nghUs;fis ntg;gg;gLj;Jk; NghJ mit tphptilfpd;wd 
vd;gij ehk; mwpaKbfpwJ. ,e;j tphpT jputk; kw;Wk; thAf;fspYk; 
Vw;gLfpwJ. Mdhy;> thAf;fspy; ,J mjpfkhf ,Uf;Fk;.  

 
ntg;gepiy cah;T:  
 
 Kfitapy; cs;s ePiu ntg;gg;gLj;Jk; NghJ> ePhpy; cs;s mZf;fs; 

ntg;g Mw;wiyg; ngWfpd;wd. ,e;j ntg;g Mw;wy; ePH %yf;$Wfspd; 
,af;f Mw;wiy mjpfhpf;fr; nra;fpwJ. ePh; %yf;$Wfs; mjpf 
Mw;wiyg; ngWk;nghOJ mtw;wpd; ntg;gepiy mjpfhpf;fpwJ. 
,jpypUe;J> ntg;g Mw;wy; xU nghUspy; ntg;gepiy cah;it 
Vw;gLj;JfpwJ vd;gij mwpa KbfpwJ.  

 
 gdpf;fl;bapy; cs;s ePh; %yf;$WfSf;F ,ilNaahd fth;r;rp tpir 

mjpfkhf cs;sJ. vdNt mit kpfTk; neUf;fkhf cs;sd. 
gdpf;fl;bia ntg;gg;gLj;Jk; NghJ ePh; %yf;$WfSf;F ,ilNaahd 
fth;r;rp tpir Fiwtjhy; gdpf;fl;b cUfp ePuhf khWfpwJ. ePiu 
ntg;gg;gLj;Jk;NghJ ePH %yf;$WfSf;F ,ilNaahd fth;r;rp tpir 
NkYk; Fiwtjhy; mJ ePuhtpahf khWfpwJ. ePuhtpahdJ 
Rw;Wg;Gwj;jpw;Fr; nry;tjhy; ePhpd; msT FiwfpwJ. ,e;j 
epfo;TfspypUe;J xU nghUspw;F ntg;g Mw;wiy mspf;Fk; NghJ> 
mg;nghUspd; epiyapy; khw;wk; Vw;gLfpwJ vd;gij mwpe;Jnfhs;s 
KbfpwJ. mg;nghUspy; cs;s ntg;g Mw;wiy ePf;Fk;NghJ> 
vjph;j;jpirapy; khw;wk; Vw;gLfpwJ.  

 
 xU nghUspypUe;J ntg;g Mw;wiy vLf;Fk;NghNjh my;yJ 

mg;nghUSf;F ntg;g Mw;wiy mspf;Fk; NghNjh mg;nghUshdJ xU 
epiyapypUe;J kw;nwhU epiyf;F khw;wk; milfpwJ. ntg;g Mw;wy; 
fhuzkhf nghUs;fspy; fPo;f;fhZk; khw;wq;fSs; VjhtJ xU khw;wk; 
Vw;glyhk;.  

 
 jplg;nghUs; jputkhf khWjy; (cUFjy;) 
 jputk; thAthf khWjy; (Mtpahjy;) 
 jplg;nghUs; thAthf khWjy; (gjq;fkhjy;) 
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 thA jputkhf khWjy; (Fsph;jy;) 
 jputk; jplg;nghUshf khWjy; (ciwjy;) 
 thA jplg;nghUshf khWjy; (gbjy;) 

 
,aw;ifahfNT Gtpapd; kPJ jpz;kk;> jputk;> thA Mfpa %d;W 
epiyfspYk; fhzg;gLfpd;w xNu gUg;nghUs; ePH; MFk;.  
 
ntg;gg; ghpkhw;wk;:  
 
 xU nghUSf;F ntg;g Mw;wiy mspf;Fk; NghJ> mJ mg;nghUspd; 

xU gFjpapypUe;J kw;nwhU gFjpf;F ghpkhw;wk; milfpwJ. xU 
nghUspd; epiyiag; nghWj;J ntg;gg; ghpkhw;wk; %d;W tpjq;fspy; 
eilngWfpwJ. ntg;gg; ghpkhw;wk; eilngWk; %d;W tpjq;fshtd:  
 

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

 Kfitapy; cs;s fuz;bapd; kWKid vt;thW #lhfpwJ? #lhd 
ePHpYs;s ntg;g Mw;wyhdJ fuz;bapd; xU KidapypUe;J kw;nwhU 
Kidf;Ff; flj;jg;gl;lNj ,e;epfo;tpw;Ff; fhuzk; MFk;. fuz;b 
Nghd;w jplg;nghUs;fspy; mZf;fs; kpfTk; neUf;fkhf 
mike;Js;sd. ntg;gj;jpd; %yk; ,af;f Mw;wiyg;ngw;W 
mjph;tilAk; ePh; %yf;$Wfs; fuz;bapYs;s mZf;fSf;F 
ntg;gj;ijf; flj;jp mtw;iwAk; mjph;Twr; nra;fpd;wd. ,e;j 
mZf;fs; mUfpYs;s mZf;fis mjph;Twr; nra;fpd;wd. ,t;thW 
ntg;g Mw;wyhdJ fuz;bapd; xU KidapypUe;J kW Kidf;Ff; 
flj;jg;gLfpJ.  

 
 ntg;gf;flj;jy; epfo;T xU flj;jpapd; ,uz;L KidfSfSf;fpilNa 

my;yJ ntt;NtW ntg;gepiyapy;> Mdhy; xd;Wld; xd;W 
njhlh;gpYs;s ,uz;L jplg;nghUs;fSf;fpilNa epfo;fpwJ. 
jplg;nghUs;fspy; mjpf ntg;gepiyapYs;s gFjpapypUe;J Fiwe;j 
ntg;gepiyapYs;s gFjpf;F mZf;fs; my;yJ %yf;$Wfspd; 
,af;fk; ,y;yhky; ntg;g Mw;wy; guTk; epfo;T ntg;gf; flj;jy; vd;W 
tiuaWf;fg;gLfpwJ.  

 
cNyhfq;fs; midj;Jk; rpwpe;j ntg;gf; flj;jpfshFk;. ntg;gj;ij 
vspjhff; flj;jhj nghUs;fs; ntg;gk; flj;jhg; nghUs;fs; (my;yJ) 
fhg;ghd;fs; vd;W miof;fg;gLfpd;wd. kuk;> jf;if> gUj;jp> fk;gsp> 
fz;zhb> ,ug;gh; Mfpait ntg;gk; flj;jhg; nghUs;fshFk;.  
 
md;whl tho;tpy; ntg;gf;flj;jy;:  
 

 cNyhfj;jhyhd ghj;jpuq;fspy; ehk; czT rikf;fpNwhk;. rikay; 
ghj;jpuj;ij ntg;gg;gLj;Jk; NghJ> ntg;g Mw;wyhdJ 
ghj;jpuj;jpypUe;J czTg; nghUSf;Ff; flj;jg;gLfpwJ.  
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 ryitg; ngl;biaf; nfhz;L Jzpia ryit nra;Ak; NghJ 

ryitg; ngl;bapypUe;J ntg;g Mw;wy; Jzpf;Fg; guTfpwJ.  
 

 rikay; ghj;jpuq;fspd; ifg;gpb gpsh];bf; my;yJ kuj;jpdhyhd 
nghUs;fshy; nra;ag;gl;bUf;Fk;. Vnddpy; mit ntg;gj;ijf; 
flj;Jtjpy;iy.  

 
 ,f;Y} vdg;gLk; gdp tPLfspy; cs;gFjpapd; ntg;gepiy 

Rw;Wg;Gwj;ijtpl mjpfkhf ,Uf;Fk;. Vnddpy; gdpf;fl;b 
ntg;gj;ij kpfTk; 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 
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,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;J ntg;g Mw;wy; ntg;gf; fjph;tPr;R %yk; G+kpia 

te;jilfpwJ.  
 

 neUg;gpw;F mUfpy; epw;Fk; NghJ ntg;gf; fjph;tPr;R %yk; ehk; 
ntg;gj;jpid czh;fpNwhk;.  

 fUg;G Nkw;gug;Gila nghUs;fs; ntg;gf; fjph;tPr;Rfis Vw;Fk; 
jd;ikAilajhf cs;sd. vdNt> rikay; ghj;jpuj;jpd; 
mbg;gFjpapy; fUg;Gepw tz;zk; G+rg;gLfpwJ.  
 

 ntz;ik epwkhdJ ntg;gf; fjph;tPr;rpid vjpuhspf;fpd;wJ. vdNt 
jhd;> Nfhil fhyq;fspy; ntz;ik epw Milfis cLj;JkhW ehk; 
mwpTWj;jg;gLfpNwhk;.  

 

ntg;g Mw;wy; guTtij ek; fz;fshy; fhz KbAk;. 500ºC 
ntg;gepiyf;F xU nghUis ntg;gg;gLj;Jk; NghJ fjph;tPr;rhdJ kq;fpa 
rptg;G epwj;jpy; ekJ fz;fSf;Fj; njhpa Muk;gpf;fpwJ. mg;nghOJ ek; 
Njhypd; %yk; ntg;gj;jpid czuKbAk;. NkYk; ntg;gg;gLj;Jk; NghJ> 
fjph;tPr;rpd; msT mjpfhpf;fpd;wJ. mg;nghOJ MuQ;R kw;Wk; kQ;rs; 
epwj;ijj; njhlh;e;J ,Wjpahf mg;nghUs; nts;is epwj;jpy; xspUk;.  
 
ntg;g mstpay;:  
 
 ,Jtiu ntg;g Mw;wypd; tpisTfs; gw;wp ehk; ghh;j;Njhk;. xU 

nghUSf;F ntg;g Mw;wiy mspf;Fk; NghJ mjd; ,aw;gpay; 
gz;Gfspy; khw;wk; Vw;gLfpd;wJ. jpl epiyapYs;s ePh; (gdpf;fl;b) 
jput epiyf;Fk;> jput epiyapYs;s ePh; Mtp epiyf;Fk; 
khw;wkilfpd;wd. ,itahTk; ntg;gj;jpdhy; Vw;gLk; ,aw;gpay; 
khw;wq;fs; MFk;. ,NjNghy; ntg;g Mw;wy; Ntjpapay; khw;wq;fisAk; 
Vw;gLj;JfpwJ. nghUs;fspy; Vw;gLk; ,aw;gpay; kw;Wk; Ntjpapay; 
khw;wq;fisg; gw;wpj; njhpe;J nfhs;tjw;F> mg;nghUspy; cs;s ntg;g 
Mw;wypid mstpl Ntz;Lk;. ,t;thW nghUs;fspy; eilngWk; 
,aw;gpay; kw;Wk; Ntjpapay; epfo;Tfspy; cs;s ntg;g Mw;wypd; 
kjpg;gpidf; fzf;fpLk; Kiwf;F ntg;g mstpay; vd;W ngah;.  

 
ntg;gepiy:  
 
 xU nghUs; #lhd cs;sjh my;yJ Fsph;r;rpahf cs;sjh vd;gij 

mwpa cjTk; ,aw;gpay; msT ntg;gepiy MFk;. ,J 
ntg;gepiykhdpiaf; nfhz;L mstplg;gLfpwJ. ntg;gepiyia 
mstpl %d;W tpjkhd msTNfhy;fs; gad;gLj;jg;gLfpd;wd.  
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 nry;rpa]; msTNfhy;  
 /ghud;`Pl; msTNfhy;  
 nfy;tpd; msTNfhy;  

 
 Nkw;fz;l msTNfhy;fSs;> nfy;tpd; msTNfhNy nghJthfg; 

gad;gLj;jg;gLfpwJ. ,ijg; gw;wp cah; tFg;Gfspy; ePq;fs; tphpthfj; 
njhpe;Jnfhs;syhk;. 

 
ntg;gj;jpd; myF:  
 ntg;gk; vd;gJ xU tifahd Mw;wy; vd;gJ ekf;Fj; njhpAk;. 

Mw;wypd; SI myF [_y;. vdNt ntg;gj;ijAk; [_y; vDk; myfpy; 
Fwpg;gplyhk;. ,J J vd;w vOj;jhy; Fwpg;gplg;gLfpwJ. ntg;gj;ij 
mstpl nghJthfg; gad;gLj;jg;gLk; myF fNyhhp MFk;.  

 
1 fpuhk; epiwAs;s ePhpd; ntg;gepiyia 1ºC cah;j;jj; Njitg;gLk; 
ntg;g Mw;wypd; msT 1 fNyhhp vd tiuaWf;fg;gLfpwJ. fNyhhp 
kw;Wk; [_y; Mfpa myFfSf;fpilNaahd njhlh;G gpd;tUkhW 
Fwpg;gplg;gLfpwJ. 1 fNyhhp = 4.189 J.  
 
czTg; nghUs;fspy; cs;s Mw;wypd; msT fpNyh fNyhhp vDk; 
myfhy; Fwpg;gplg;gLfpwJ. 1 fpNyh fNyhhp = 41200 J (Njhuhakhf)  
 
 nghJthf> nghUs; xd;W Vw;Fk; my;yJ ,of;Fk; ntg;gj;jpd; 

msthdJ %d;W fhuzpfshy; eph;zapf;fg;gLfpwJ.  
 
 nghUspd; epiw  
 nghUspd; ntg;gepiyapy; Vw;gLk; khw;wk;  
 nghUspd; jd;ik  
 
 
 xt;nthU nghUSk; xU Fwpg;gpl;l ntg;gepiyia miltjw;F 

mtw;wpw;F ntt;NtW msT ntg;g Mw;wy; Njitg;gLfpwJ. ,J 
mg;nghUspd; ntg;g Vw;Gj;jpwd; vd;W miof;fg;gLfpwJ.  

 

 xU nghUspd; ntg;gepiyia 1ºC my;yJ 1ºK cah;j;jj; 
Njitg;gLk; ntg;g Mw;wypd; msT mg;nghUspd; ntg;g Vw;Gj;jpwd; 
vd tiuaWf;fg;gLfpwJ.  

,J C vd;w vOj;jhy; Fwpg;gplg;gLfpwJ. ntg;g Vw;Gj;jpwd;>  

   C  = 
( )

( )

Q

T

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

ntg; gepiy cah;T 
 

    C = 
Q

T
 

ntg;g Vw;Gj;jpwdpd; myF fNyhhp /ºC ,jd; SI myF JK-1 MFk;. 
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fzf;fPL 1  
 
 xU cNyhfj;jpd; ntg;epiy 30ºC Mf cs;sJ. mjw;F 3000 J 

msTs;s ntg;g Mw;wy; mspf;fg;gLk;NghJ mjd; ntg;gepiy 40ºC 
Mf caph;fpwJ vdpy;> mjd; ntg;g Vw;Gj;jpwidf; fzf;;fpLf.  

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

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

vdNt C = 3000 / 100 = 300JK-1  
cNyhfg; ge;jpd; ntg;g Vw;Gj;jpwd; 300 JK-1 MFk;.  
 
fzf;fPL 2  
 
 xU ,Uk;Gg; ge;jpd; ntg;gepiyia 1 K cah;j;Jtjw;F 500 JK-1 

ntg;gk; Njitg;gLfpwJ. mjd; ntg;gepiyia 20K cah;j;Jtjw;Fj; 
Njitahd ntg;g Mw;wiyf; fzf;fpLf.  

 
jPh;T:  
 ntg;g Vw;Gj;jpwd; C’ = Q/T  
    Q = C × ∆T  
   ,q;F C’ = 500 JK-1 
    ∆T = 20 K  

Q = 500 × 20 = 10000 J 
Njitahd ntg;g Mw;wy; 10000 J MFk;.  
 
jd; ntg;g Vw;Gj;jpwd;: 
  
 XuyF epiwAila nghUspd; ntg;g Vw;Gj;jpwNd mg;nghUspd; 

jd;ntg;g Vw;Gj;jpwd; vd miof;fg;gLfpwJ.  
 
1 fpNyhfpuhk; epiwAs;s nghUs; xd;wpd; ntg;gepiyia 1ºC my;yJ 
1K msT cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; msNt mg;nghUspd; 
jd; ntg;g Vw;Gj;jpwd; vd tiuaWf;fg;gLfpwJ. ,J C vd;w vOj;jhy; 
Fwpg;gplg;gLfpwJ.  
 
jd; ntg;g Vw;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 
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fzf;fPL 3  
 
 2 kg epiwAs;s ePhpd; ntg;gepiyia 60ºC ypUe;J 70ºC Mf 

cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; msT 84000J vdpy;> ePhpd; 
jd; ntg;g Vw;Gj;jpwdpd; kjpg;igf; fzf;fpLf.  

 
jPh;T: 
  
 jd; ntg;g Vw;Gj;jpwd; C = Q / m × ∆T  
 ,q;F Q = 84000 J  
  m = 2 kg  
  ∆T = 70ºC – 60ºC = 10ºC = 10K     

C = 84000 / 2 × 10 = 4200 J Kg-1 K-1   
 ePhpd; jd; ntg;g Vw;Gj;jpwd; 4200 J Kg-1 K-1 MFk;.  
 
fzf;fPL 4 
 
 xU cNyhfj;jpd; jd; ntg;g Vw;Gj;jpwdpd; kjpg;G 160JKg-1K-1. 500 

fpuhk; epiwAs;s cNyhfj;jpd; ntg;gepiyia 125ºC ypUe;J 325ºC 
Mf cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; kjpg;igf; fzf;fpLf.  

 
jPh;T:  
 jd; ntg;g Vw;Gj;jpwd; C = Q/m × ∆T 
    Q = C × m × ∆T  
  ,q;F C = 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;g Mw;wypd; kjpg;G = 16000 J  
 
fNyhhp kPl;lh;:  
 
 nghUs; xd;wpdhy; Vw;fg;gl;l my;yJ ,of;fg;gl;l ntg;gj;jpid 

mstplg; gad;gLj;jg;gLk; cgfuzk; fNyhhp kPl;lh; MFk;. ,J 
ntg;gk; kw;Wk; kpd;rhuj;ij ed;F flj;Jk; jd;ikAila 
cNyhfq;fshd jhkpuk; my;yJ mYkpdpaj;jhy; Md ghj;jpuj;ijf; 
nfhz;Ls;sJ. ntg;g Mw;wiy Rw;Wg;Gwj;jpw;F mspg;gjd; %yk; 
ntg;g ,og;G Vw;gLtijj; jLg;gjw;fhf ,J ntg;gj;ijf; flj;jhj 
xU fydpy; itf;fg;gl;Ls;sJ. ,f;fydpd; %bapd; kPJ ,lz;L 
Jisfs; cs;sd. xU Jisapd; topahf nghUspd; ntg;gepiyia 
mstpLtjw;F ntg;gepiykhdpAk;> kw;nwhU Jisapd; topNa 
ghj;jpuj;jpYs;s jputj;ijf; fyf;Ftjw;F xU fyf;fpAk; 
itf;fg;gl;Ls;sJ. ghj;jpuj;jpDs; ntg;g Vw;Gj;jpwidf; fzf;fpl 
Ntz;ba jputkhdJ epug;gg;gl;Ls;sJ. kpd;fk;gpapDs; kpd;rhuj;ijf; 
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flj;Jtjd; %yk; ,j;jputkhdJ ntg;gg;gLj;jg;gLfpwJ. ,ijg; 
gad;gLj;jp xU jputj;jpd; ntg;g Vw;Gj;jpwdpd; kjpg;gpidf; 
fzf;fplyhk;.  

 
Kjy; Kjyhf 1782 Mk; Mz;L Md;nlha;d; ytha;]pah; kw;Wk; gpaNu 
irkd; yhg;yh]; MfpNahuhy;> Ntjpapay; khw;wq;fshy; Vw;gLk; ntg;g 
Mw;wypd; msit mstpl gdpf;fl;b fNyhhp kPl;lh; gad;gLj;jg;gl;lJ.  
 
ntg;gf; fl;Lg;gLj;jp:  
 
 xU nghUs; my;yJ ,lj;jpd; ntg;gepiyia khwhky; itg;gjw;fhf 

gad;gLj;jg;gLk; rhjdk; ntg;gf; fl;Lg;gLj;jp (njh;Nkh];lhl;) MFk;. 
‘njh;Nkh];lhl;’ vdw; nrhy;> ,uz;L fpNuf;f thh;j;ijfspypUe;J 
ngwg;gl;lJ. ,jpy; ‘njh;Nkh’ vDk; nrhy; ntg;gk; vd;Wk; ‘];lhl;’ 
vd;Dk; nrhy; mNj epiyapy; ,Ug;gJ vd;Wk; nghUs;gLk;. 
ntg;gkilAk; my;yJ Fsph;r;rpailAk; cgfuzq;fspy; 
eph;zapf;fg;gl;l xU Fwpg;gpl;l ntg;g epiyia miltjw;fhf ,it 
gad;gLj;jg;gLfpd;wd. ,it> xU Fwpg;gpl;l ntg;gepiyia 
mile;jTld; me;j cgfuzj;ij nray;gl itf;fpd;wd. my;yJ 
epWj;jptpfpd;wd. fl;llq;fspYs;s #Nlw;wp> miwfspd; ika RNlw;wp> 
fhw;Wg;gjdhf;fp (Air conditioner), ePh; #Nlw;wp kw;Wk; 
rkayiwapYs;s Fsph;gjdp> Ez;ziy mLg;G Mfpa mikg;Gfspy 
ntg;gf; fl;Lg;gLj;jp gad;gLj;jg;gLfpwJ. rpy rkaq;fspy; ntg;gf; 
fl;Lg;gLj;jp czh;tpahfTk;> ntg;g epiy mikTfisf; 
fl;Lg;gLj;Jk; fl;Lk; gLj;jpahfTk; nray;gLfpwJ.  

 
ntg;gf; Flit (ntw;wplf; FLit):  
 
 ntg;gf; FLit (ntw;wplf; FLit) vd;gJ mjpy; cs;s nghUspd; 

ntg;gepiyia mjd; Rw;Wg;Gwj;jpd; ntg;gepiyiatpl 
mjpfhpj;Jtplhky; my;yJ Fiwe;Jtplhky; ePz;l Neuk; 
itj;jpUf;ff;$ba ntg;gj;ijf; flj;jhj Nrkpg;Gf; fydhFk;. ,jDs; 
,jDs; itf;fg;gl;Ls;s jputj;jpd; ntg;gepiyia ePz;l Neuk; 
khwhky; fhg;gNjhL> mjd; Ritapy; khw;wk; Vw;glhkYk; ,J 
ghJfhf;fpwJ.  

 
ntw;wplf;Flit Kjd; Kjypy; 1892 Mk; Mz;L ];fhl;yhe;J 
mwptpayhsh; 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. ,J jpthh; 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 
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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.  

 
epidtpy; nfhs;f:  
 

 ntg;gkhdJ nghUspd; xU gFjpapy; ,Ue;J kw;nwhU gFjpf;Fg; 
guTfpwJ.  
 

 xU nghUspw;F ntg;g Mw;wy; mspf;fg;gLk; NghJ> tphptiljy;> 
ntg;gepiy cah;T kw;Wk; epiy khw;wk; Mfpa epfo;Tfs; 
eilngWfpd;wd.  
 

 xU nghUis ntg;gg;gLj;Jk;NghJ mZf;fs; Mw;wypidg; ngWtjhy; 
mit mjph;Twj; njhlq;Fk;. ,e;j mjph;Tfs; kw;w mZf;fs; kw;Wk; 
%yf;$Wfspd; kPJ mjph;tpid Vw;gLj;Jfpd;wd.  
 

 cUFjy;> Mtpahjy;> gjq;fkhjy;> Fsph;tpj;jy;> ciwjy; kw;Wk; 
gbjy; Nghd;wit ntg;gj;jpdhy; ePhpy; Vw;gLk; epiy khw;wq;fshFk;.  
 

 ntg;g Mw;wy; ghpkhw;wk; milAk; %d;W tpjq;fshtd: ntg;gf; 
flj;jy;> ntg;gr; rydk;> ntg;gf; fjph;tPr;R.   
 

 jplg;nghUspy; ntg;gf; flj;jy; %ykhfTk;> jputk; kw;Wk; thAf;fspy; 
ntg;gr; rydk; %ykhfTk; ntg;g Mw;wy; guTfpwJ. Mdhy; ntg;gf; 
fjph;tPr;R ntw;wplj;jpy; guTfpwJ.  
 

 xU nghUspy; Vw;gLk; ntg;g Mw;wy; Vw;G my;yJ ,og;G %d;W 
fhuzpfshy; eph;zapf;fg;gLfpwJ. nghUspd; epiw> nghUspd; 
ntg;gepiy khw;wk;> nghUspd; jd;ik.  
 

 ntg;gepiyia mstpl %d;W tpjkhd msTNfhy;fs; 
gad;gLj;jg;gLfpd;wd. nry;rpa]; msTNfhy;> /ghud;`Pl; msTNfhy;> 
nfy;tpd; msTNfhy;.  
 

 xU nghUspdhy; Vw;fg;gl;l my;yJ ,of;fg;gl;l ntg;gj;jpid 
mstplg; gad;gLj;jg;gLk; cgfuzk; fNyhpkPl;lh; MFk;.  
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 9th mwptpay;  
myF – 7 
ntg;gk;  

 
mwpKfk; 
  
 ek;ikr; Rw;wpapUf;Fk; midj;Jg; nghUl;fSk; %yf;$Wfshy; 

fl;likf;fg;gl;Ls;d. ,e;j %yf;$Wfs; ,af;fj;jpy; ,Ug;gjhy; 
,af;f Mw;wiyg; ngw;wpUf;Fk;. xt;nthU %yf;$Wk; mjidr; 
Rw;wpapUf;Fk; kw;w %yf;$WfNshL Vw;gLj;Jk; <h;g;G tpirapdhy; 
epiy Mw;wiyAk;> ngw;wpUf;Fk;. ,af;f Mw;wy; kw;Wk; epiyahw;wy; 
Mfpatw;wpy; $l;Lj;njhifNa %yf;$Wfspd; mf Mw;wy; MFk;. 
#lhd nghUl;fspy; %yf;$W mf Mw;wy; mjpfkhfTk; Fsph;e;j 
nghUl;fspy; FiwthfTk; ,Uf;Fk;.  

 
 ,e;j mf Mw;wyhdJ mjpf ntg;gepiy ,Uf;Fk; ,lj;jpypUe;J 

Fiwe;j ntg;gepiy ,Uf;Fk; ,lj;jpw;Fg; gha;e;J nry;Yk;. ,e;j mf 
Mw;wy; xU nghUspypUe;J ntspg;glk; nghOJ> mJ ntg;g Mw;wy; 
vdg;gLfpwJ. ,e;jg; ghlj;jpy; ntg;gkhdJ xU ,lj;jpy; ,Ue;J 
kw;nwhU ,lj;jpw;F vt;thW guTfpwJ vd;gijg; gw;wp gbf;f 
,Uf;fpNwhk;. NkYk; ntg;gj;jpd; tpisTfs;> ntg;g Vw;Gj;jpwd;> 
nghUl;fspy; Vw;gLk; epiy khw;wk; kw;Wk; cs;Siw ntg;gk; 
Mfpatw;iwg; gw;wpAk; gbf;f ,Uf;fpNwhk;.  

 
ntg;gj;jpd; tpisTfs;:  
 

xU nghUis ntg;gg;gLj;Jk; NghJ fPo;f;fz;l tpisTfs; Vw;gLk;.  
       
 tphptiljy;: xU nghUis ntg;gg;gLj;Jk; NghJ me;jg; nghUspYs;s 

%yf;$Wfs; mjpf Mw;wiyg; ngw;W mjph;tilaj; njhlq;Fk; 
,jdhy; mUfpy; ,Uf;Fk; %yf;$WfSk; mjph;tilaj; njhlq;Fk;. 
vdNt tphptiljy; Vw;gLfpwJ. ntapy; fhyq;fspy; mjpf ntg;g 
Mw;wy; ,uapy; jz;lthsq;fis tphptilar; nra;fpd;wJ. ,uapy; 
ghijfspy; rpwpa ,ilntsp tplg;gl;bUg;gij> ePq;fs; ghh;j;jpUg;gPh;fs; 
jplg;nghUl;fis tpl jputg; nghUl;fs; mjpfkhf tphptilAk;. 
MdhYk;> thAg;nghUl;fs; ,it ,uz;ilAk; tpl mjpfkhf 
tphptilAk;.  

 
 epiy khw;wk;: gdpf;fl;bia ntg;gg;gLj;Jk; NghJ mJ ePuhf 

khWfpwJ. NkYk; ntg;gg;gLj;jpdhy; ePh; Mtpahf khWfpwJ. mNfNt 
jplg;nghUis ntg;gg;gLj;Jk; NghJ jputg;nghUshf khWfpwJ. NkYk; 
ntg;gg;gLj;Jk; NghJ mJ thA epiyf;F khWfpwJ. ntg;gepiyiaf; 
Fiwf;Fk; NghJ jiyfPo; khw;wk; Vw;gLfpwJ.  

 
 ntg;gepiy khw;wk;: xU nghUSf;F ntg;g Mw;wiy mspf;Fk; NghJ 

me;jg; nghUspYs;s %yf;$wpd; ,af;f Mw;wy; mjpfhpf;fpwJ. 
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%yf;$Wfs; mjph;tiltjhy; nghUspd; ntg;gepiy mjpfhpf;fpwJ. 
me;jg; nghUis Fsph;tpf;Fk; NghJ ntg;g Mw;wy; ntspNawp mjd; 
ntg;gepiy FiwfpwJ.  

 
 Ntjpapay; khw;wk;: ntg;gk; xU tifahd Mw;wyhf ,Ug;gjhy; mJ 

Ntjpapay; khw;wj;jpy; ngUk; gq;F tfpf;fpwJ. Ntjp tpidfs; 
njhlq;Ftjw;F ntg;g Mw;wy; Njitg;gLfpwJ. mJNghy 
Ntjptpidfspd; Ntfj;ijAk; ntg;g Mw;wNy jPh;khdpf;fpwJ. 
tpwfpid vhpj;J mjd; %yk; fpilf;Fk; ntg;gj;jpidg; gad;gLj;jp 
ehk; czT rikf;fpNwhk;. ,e;j ntg;g Mw;wNy czitg; gf;Ftkhf 
rikf;fg; gad;gLfpwJ. ,itahTk;> ntg;gj;jpdhy; Vw;gLk; Ntjpapay; 
khw;wq;fshFk;.  

 
ntg;gk; guTjy;:  
 
 xU nghUspy; ,Uf;Fk; ntg;gkhdJ mNj ,lj;jpy; jq;fp ,Uf;fhJ. 

mjpf ntg;gj;jpy; ,Uf;Fk; nghUl;fs; ntg;gj;ij ,oe;J 
Fsph;tilAk;. mJNghy Fsph;e;j nghUl;fs; Rw;Wg;Gwj;jpy; ,Ue;J 
ntg;gj;ijg; ngw;W ntg;gkilAk;. ntt;NtW ntg;gepiyapy; cs;s 
,uz;L nghUl;fis xd;W Nrh;j;jhy;> mjpf ntg;gepiyapy; ,Uf;Fk; 
nghUspypUe;J Fiwe;j ntg;gepiyapy; cs;s nghUSf;F ntg;g 
Mw;wy; guTfpwJ.  

    
rpy Neuq;fspy; eha; jdJ ehf;if ntspNa njhlq;ftpl;Lf; nfhz;Nl 
Rthrpg;gijg; ghh;j;jpUg;gPh;fs;. mg;gb Rthrpf;Fk; NghJ mjd; 
ehf;fpypUf;Fk; <ug;gjk; jputkhf khwp> gpd; MtpahfptLk;. jputepiy 
thA epiyf;F khw ntg;g Mw;wy; Njitg;gLk;. ,e;j ntg;g Mw;wy; 
ehapd; ehf;fpy; ,Ue;J ngwg;gLfpwJ. ,t;thW eha; jd; ehf;fpy; 
,Uf;Fk; jd; ntg;gj;ij ntspNaw;wp jd;idf; Fsph;tpj;Jf;nfhs;fpwJ.  
 
ntg;gkhdJ %d;W topfspy; 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; xU Kidapid 
ntg;gg;gLj;Jk; NghJ me;j Kidapy; ,Uf;Fk; %yf;$Wfs; ntg;g 
Mw;wiy cl;fth;e;J jq;fs; epiyapy; ,Ue;Jnfhz;Nl Kd;Dk; 
gpd;Dkhf Ntfkhf mjph;tilfpd;wd. mjph;tilAk; NghJ mUfpy; 
,Uf;Fk; %yf;$WfSf;F ntg;g Mw;wiyf; flj;Jfpd;wd. ,jdhy; 
mUfpypUf;Fk; %yf;$WfSk; mjpuj; njhlq;Ffpd;wd. jplg;nghUspy; 
,Uf;Fk; midj;J %yf;$WfSk; ntg;g Mw;wiyg; ngw;Wf;nfhs;Sk; 
tiu ,e;j epfo;T njhlh;e;J ele;J nfhz;NlapUf;Fk;.  

 
 ,t;thW mjpf ntg;gepiyapy; cs;s xU nghUspypUe;J Fiwthd 

ntg;gepiyapy; cs;s xU nghUSf;F %yf;$Wfspd; ,af;fkpd;wp 
ntg;gk; guTk; epfo;T ntg;gf; flj;jy; vdg;gLk;.  
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md;whl tho;f;ifapy; ntg;gf; flj;jy;:  
1. cNyhfq;fs; kpfr;rpwe;j ntg;gf; flj;jpfs;. mjdhy;jhd;> 

mYkpdpag; ghj;jpuq;fis rikaYf;Fg; gad;gLj;JfpNwhk;.  
 
2. ghjurk; rpwe;j ntg;gf;lj;jpahf ,Ug;gjhy; mij ntg;g 

epiykhdpapy; gad;gLj;JfpNwhk;.  
 
3. ehk; Fsph;fhyq;fspy; fk;gsp Milfis cLj;JfpNwhk;. fk;gsp xU 

mhpjpw; flj;jp> vdNt clypd; ntg;gj;ij ntspg; Gwj;jpw;Ff; 
flj;jhky; itj;jpUf;Fk;.  

 
jhkpuk;> mYkpdpak;> gpj;jis kw;Wk; ,Uk;G Mfpa ehd;F 
cNyhff; fk;gpfis vLj;Jf; nfhs;Sq;fs;. fk;gpfspd; 
xU Kidapy; jPf;Fr;rp xd;wpid nkOfpd; cjtpNahL 
nghUj;jp tpLq;fs;. kWKidia ntg;gg;gLj;Jk; NghJ 
rpwpJ Neuj;jpy; jPr;Fr;rp fPNo tpOe;JtpLk;. fk;gp topahf 
ntg;gk; flj;jg;gl;L fk;gpapd; Kid nkOfpd; 
cUfepiyia mile;jJk; jPf;Fr;rp fPNo tpOe;J tpLk;. 
,e;j Nrhjidiar; nra;Ak; NghJ jhkpuf; fk;gpapy; 
xl;bapUf;Fk; jPf;Fr;rp Kjypy; fPNo tpOe;J tpLfpwJ. 
,e;j ehd;F cNyhfq;fspy; jhkpuk; mjpf flj;Jk; jpwd; 
ngw;Ws;sij ,J fhl;LfpwJ. njhlh;e;J mYkpdpak;> 
gpj;jisapy; ,Uf;Fk; jPf;Fr;rpfs; fPNo tpOtijAk; 
filrpahf ,Uk;gpy; xl;bapUf;Fk; jPf;Fr;rp fPNo 
tpOtijAk; fhzyhk;. 
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ntg;gr; rydk;:  
 
 NkNy Fwpg;gplg;gl;Ls;s nray;ghl;by; fz;zhbf; Ftisapd; 

mbg;gFjpapy; ,Uf;Fk; jz;zPh; %yf;$Wfs; ntg;gj;jpidg; 
ngw;wTld; NknyOk;gp tUfpd;wd. NkNy ,Uf;Fk; jz;zPh; 
%yf;$Wfs; fPo; Nehf;fp tUfpd;wd. ,JNghd;w epfo;T thAf;fspYk; 
eilngWfpwJ. thAf;fis ntg;gg;gLj;Jk; NghJ ntg;g %yj;jpw;F 
mUfpy; cs;s %yf;$Wfs; Kjypy; ntg;gkile;J tphptilfpd;wd. 
mjdhy; mtw;wpd; mlh;j;jp FiwfpwJ. ,j;jifa %yf;$Wfs; NkNy 
nry;yr; nry;y fdkhd %yf;$Wfs; fPNo ntg;g%yj;jpw;F mUfpy; 
tUfpd;wd. ,q;F> %yf;$Wfspd; cz;ikahd ,af;fj;jhy; ntg;gk; 
guTfpwJ.  

  
 xU jputj;jpd; mjpf ntg;gKs;s gFjpapy; ,Ue;J Fiwthd 

ntg;gKs;s gFjpf;F %yf;$Wfspd; cz;ikahd ,af;fj;jhy; 
ntg;gk; guTtij ntg;gr; rydk; vdyhk;.  

 
md;whl tho;f;ifapy; ntg;gr; rydk;:  
 
 #lhd fhw;W gY}d;fs;: ,j;jifa gY}d;fspd; mbg;gFjpapy; 

,Uf;Fk; fhw;W %yf;$Wfs; ntg;gkile;J Nky; Nehf;fp efuj; 
njhlq;Fk;. ,jdhy; #lhd fhw;W gY}dpd; cs;Ns epuk;GfpwJ. 
mlh;j;jp Fiwe;j #lhd fhw;wpdhy; gY}d; Nky;Nehf;fpr; nry;fpwJ. 
#lhd fhw;W Nky;Nehf;fpr; nry;tjhy; gY}dpd; Nkw;gFjpapy; ,Uf;Fk; 
Fsph; fhw;W fPo;Nehf;fp efh;fpwJ. ,e;jr; nray; njhlh;e;J 
eilngw;Wf;nfhz;Nl ,Uf;Fk;.  

 
 epyf; fhw;Wk; fly; fhw;W:  

 

gfy;Neuq;fspy; epyg;gug;G> fly; ePiutpl mjpfkhf #lhfpwJ. 
,jdhy; epyg;gug;gpy; cs;s #lhd fhw;W NkNy vOk;GfpwJ. fly; 
gug;gpypUe;J Fsph;e;j fhw;W epyj;ij Nehf;fp tPRfpwJ. ,jid fly; 
fhw;W vd;fpNwhk;. ,uT Neuq;fspy; epyg;gug;G fly; ePiutpl tpiutpy; 
Fsph;tilfpwJ. fly; gug;gpy; cs;s #lhd fhw;W Nkny vOk;g> 
epyg;gug;gpypUe;J Fsph;e;j fhw;W fly; gFjp Nehf;fp tPRfpwJ. ,jid 
epyf;fhw;W vd;fpNwhk;.  

 
fhw;Nwhl;lk;: 
 

  fhw;whdJ> mOj;jk; mjpfkhd gFjpapypUe;J mOj;jk; Fiwthd 
gFjpf;Fr; nry;Yk;. #lhd fhw;W NknyOk;gpr; nry;tjhy; mq;F 
Fiwe;j mOj;jk; cUthfpwJ. MfNt Fsph;e;j fhw;W mjpf mOj;jg; 
gFjpapy; ,Ue;J Fiwe;j mOj;jg; gFjpia Nehf;fp efh;fpwJ. 
,JNt fhw;Nwhl;lj;ij cUthf;FfpwJ.  
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GifNghf;fpfs;: 

 

  rikay; miwfspYk; njhopw;rhiyfspYk; caukhd 
GifNghf;fpfis itj;jpUg;gijg; ghh;;j;jpUg;gPh;fs;. #lhd fhw;W 
mlh;j;jp Fiwthf ,Ug;gjhy; vspjhf tspkz;lyj;jpw;Fr; nrd;W 
tpLfpwJ.  

 
ntg;gf; fjph;tPr;R:  
 
 ve;j xU gUg;nghUspd; cjtpAkpd;wp ntg;g Mw;wy; xU ,lj;jpy; 

,Ue;J kw;nwhU ,lj;jpw;Fg; guTtij ehk; ntg;gf; fjph;tPr;R 
vd;fpNwhk;. ,e;j Kiwapy; #lhd nghUl;fspy; ,Ue;J ntg;gkhdJ 
miyfshf vy;yhj; jpirfspYk; guTfpwJ. ntg;gf; flj;jYk;> 
ntg;gr; rydKk; ntw;wplj;jpy; eilngwhJ. mitfs; eilngw 
gUg;nghUl;fs; Njitg;gLk;. Mdhy; ntg;gf;fjph; tPr;R eilngw 
gUg;nghUl;fs; Njitapy;iy. ,jdhy; ntw;wplj;jpy; $l 
ntg;gf;fjph;tPr;R eilngWk;. ntg;gf; fjph;tPr;ir xspapd; 
jpirNtfj;jpy; nry;yf;$ba kpd;fhe;j miyfshfTk; fUjyhk;. 
ntg;g Mw;wy; xU ,lj;jpy; ,Ue;J kw;nwhU ,lj;jpw;F kpd; fhe;j 
miyfshf guTk; epiyia ntg;gf;fjph;tPr;R vd;fpNwhk;.  

 
guTk; epiyia ntg;gf;fjph;tPr;R vd;fpNwhk;.  
 
 #hpadplkpUe;J fpilf;Fk; ntg;g Mw;wy; ntg;gf;fjph;tPr;R %ykhfNt 

tUfpwJ. O K ntg;gepiyf;F mjpfkhf ,Uf;Fk; vy;yhg; 
nghUl;fspypUe;Jk; ntg;gf; fjph;tPr;R vw;gLk;. rpy nghUl;fs; 
ntg;gj;ij ckpOk;> kw;w rpy nghUl;fs; ntg;gj;ij cl;ftUk;.  

   
tpwF mLg;igg; gad;gLj;Jk; NghJ ntg;gk; guTk; %d;W topfisAk; 
ehk; ghh;f;fyhk;. tpwfpid vhpf;Fk; NghJ xUKidapy; ,Ue;J 
kWKidf;F ntg;gf;flj;jy; %yk; ntg;gk; guTfpwJ. vhpAk; tpwfpd; 
Nkw;gFjpapy; ,Uf;Fk; fhw;W ntg;gkhfp NknyOe;J nry;tjhy; 
ntg;gr;rydk; %yk; ntg;gk; flj;jg;gLfpwJ. ntg;gf; fjph;tPr;rpdhy; 
mLg;gpypUe;J tUk; ntg;gj;ij ehk; czu KbfpwJ.  
 
md;wlh tho;f;ifapy; ntg;gf; fjph;tPr;R:  
 
1. nts;is epw Milfs; rpwe;j ntg;g gpujpgypg;ghd;fs; MFk;. Nfhil 

fhyq;fspy; mit ek cliy Fsph;r;rpahf itj;jpUf;fpd;wd.  
 
2. rikay; ghj;jpuq;fspd; mbg;gFjpapy; fWg;G epw tz;zj;ijg; 

G+rpapUg;ghh;fs;. fWg;G epwkhdJ mjpf fjph;tPr;rpid cl;ftUk;.  
 

3. tpkhdj;jpd; Gwg;gl;l kpfTk; gsgsg;ghf ,Uf;Fk;. ,jdhy; 
#hpadpypUe;J tpkhdj;jpd; kPJ tpOk; fjph;tPr;rpd; ngUk;gFjpahdJ 
gpujpgypf;fg;gLfpwJ.  
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ntg;g epiy:  
 
 xU nghUspd; ntg;gk; my;yJ Fsph;r;rpapd; msitj;jhd; ehk; 

ntg;gepiy vd;fpNwhk;. xU nghUspd; ntg;gk; mjpfhpf;Fk; NghJ 
ntg;g epiyAk; mjpfhpf;Fk;.  

 
ntg;gepiyapd; myF:  
 
 ntg;gepiyapd; SI myF nfy;tpd; (K) jpdrhp gd;ghl;by; nry;rpa]; 

(°C) vd;w myFk; gad;gLj;jg;gLfpwJ. ntg;gepiykhdpapd; 
cjtpAld; ntg;gepiy mstplg;gLfpd;wJ.  

 
ntg;gepiy mstPLfs;:  
ntg;gepiyia mstpLtjw;F %d;W mstPLfs; gad;gLj;jg;gLfpd;wd.  
 
 i. /ghud;`Pl; mstPL  
 ii. nry;rpa]; my;yJ nrd;bfpNuL mstPL  
 iii. nfy;tpd; mstPL my;yJ jdpj;j mstPL  

 /ghud;`Pl; mstPL: /ghud;`Pl; mstPl;by; 32°F ciwepiyg; 
Gs;spahfTk;. 212°F Mtpahjy; Gs;spahfTk; epiyepWj;jg;gl;Ls;sd. 
,e;j ,uz;L Gs;spfSf;fpilNa cs;s ,ilntsp 180 gFjpfshfg; 
gphpf;fg;gl;Ls;sd.  

 
 nry;rpa]; mstPL: nry;rpa]; mstPl;by; 0°C ciwepiyg; 

Gs;spahfTk;> 100°C Mtpahjy; Gs;spahfTk; epiyepWj;jg;gl;Ls;sd. 
,e;j ,uz;L Gs;spfSf;fpilNa cs;s ,ilntsp 100 gFjpfshfg; 
gphpf;fg;gl;Ls;sJ.  

 
 nry;rpa]; mstPl;il /ghud;`Pl; mstPlhf khw;Wtjw;Fj; Njitahd 

rkd;ghL:  

   

9
32

5
F C 

 
/ghud;`Pl; mstPl;il nry;rpa]; mstPlhf khw;Wtjw;Fj; Njitahd 
rkd;ghL:  

   

5
( 32)

9
C F 

 
nfy;tpd; mstPL (jdpj;j mstPL):  
 

 nfy;tpd; mstPL> jdpj;j mstPL vd;Wk; toq;fg;gLfpwJ. nfy;tpd; 
mstPl;by; O K vd;gJ jdpr; Rop ntg;gepiy MFk;. xU nghUspd; 
%yf;$Wfs; kpff;Fiwe;j Mw;wiyg; ngw;wpUf;Fk; NghJ ,Uf;Fk; 
ntg;gepiy jdpr; Rop ntg;gepiy MFk;. 273.16 K ntg;gepiyapy; 
ePhpd; jpl> jput kw;Wk; thA epiyfs; xd;wpize;J fhzg;gLk;. ePhpd; 
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Kk;ikg; Gs;spapd; 1/273.15 gq;F xU nfy;tpd; MFk;. nry;rpa]; 
kw;Wk; nfy;tpd; msT tPLfspilNaahd njhlh;G K = C + 273.15  
 
jdpr; Rop ntg;gepiy :  
 

 xU thAtpd; mOj;jKk; fd msTk; fUj;jpaypy; Ropahf khWk; 
ntg;gepiyf;F jdpr; Rop ntg;gepiy vd;W ngah;. nfhLf;fg;gl;Ls;sJ.  

 
 midj;J tifahd thAf;fspd; mOj;jKk; -273.15°C ntg;gepiyapy; 

RopahfptpLk; ,jidj; jhd; jdpr; Rop ntg;gepiy my;yJ OK 
vd;fpNwhk;.  

 
 %d;W tif ntg;gepiy msTtPLfspYk; rpy mbg;gil 

ntg;gepiyfs; nfhLf;fg;gl;Ls;sd.  
 
 %d;W tif ntg;gepiy msT Nfhy;fspy; rpy mbg;gil 

ntg;gepiyfs;: 
 

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

273.15 0 32 

jdpr;Rop 
ntg;gepiy 

0 -273 -460 

  
1. ntg;gepiy mstPl;il khw;Wf.  
i. 25°C I nfy;tpd; mstPl;bw;F khw;Wf.  
ii. 200 K I °C mstPl;bw;F khw;Wf.  
 
jPh;T:  
 i. TK = T°C + 273.15  
    TK = 25 = 273.15 = 298 15 K 
    ii. T°C = TK – 273.15 
         T°C = 200 – 273.15 = -73.15 °C  
2. ntg;gepiy mstPl;il khw;Wf 
 i. 35°C I ghud;`Pl; (°F) mstPl;bw;F khw;Wf.  
 ii. 14°F I °C mstPl;by; vOJf.  
jPh;T  
 i. T°F = T°C × 1.8 + 32 
    T°F = 25°C × 1.8 + 32 = 77°F  
 ii. T°C = (T°F – 32)/1.8 
      T°C  = (14°F – 32) /1.8 = -10°C  
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jd; ntg;g Vw;Gj; jpwd;:  
 
 G+kpapd; epyg;gug;G fhiy Neuq;fspy; Fsph;r;rpahfTk; kjpa 

Ntisfspy; #lhfTk; ,Ug;gij czh;e;jpUg;gPh;fs;. Mdhy; Vhpapy; 
,Uf;Fk; jz;zPhpd; Nkw;gug;G fhiyapYk; kjpa NtiyapYk; 
XusTf;F xNu ntg;gepiyapy; jhd; ,Uf;Fk;. epug;gug;Gk; ePh;g;gug;Gk; 
#hpadplkpUe;J xNu mstpy; ntg;gj;ijg; ngw;whYk; mtw;wpd; 
ntg;gepiyfs; khWfpd;wd. ntg;gj;ij cl;ftUk; kw;Wk; ntsptpLk; 
gz;Gfs; ,uz;bw;Fk; NtWgLfpd;wd. nghJthf ntg;gj;ij ntsptpLk; 
my;yJ cl;ftUk; gz;G %d;W fhuzpfshy; jPh;khdpf;fg;gLfpwJ.  

 1. nghUspd; epiw  
 2. nghUspy; Vw;gLk; ntg;gepiy NtWghL  
 3. nghUspd; jd;ik  
 
fPNo nfhLf;fg;gl;Ls;s cw;WNehf;fy;fs; %yk; ,jid mwpe;J 
nfhs;syhk;.  
 
cw;WNehf;fy; 1:  
 
 xU ypl;lh; ePiu xU Fwpg;gpl;l ntg;gepiyf;F cah;j;Jtjw;Fj; 

Njitahd ntg;gkhdJ> miu ypl;lh; ePiu mNj ntg;gepiyf;F 
cah;j;Jtjw;Fj; Njitahd ntg;gj;ij tpl mjpfkhf ,Uf;Fk;.  

 
 vdNt> nghUs; cl;ftUk; ntg;gkhdJ mjd; epiwiag; nghWj;J 

mikAk;> Q vd;gij cl;ftUk; ntg;gkhfTk;> m vd;gij nghUspd; 
epiwahfTk; vLj;Jf; nfhz;lhy;>  

    Qαm 
cw;W Nehf;fy; 2:  
 
 250 kpyp ePhpid 100°C ntg;gepiyf;F cah;j;Jtjw;Fj; Njitg;gLk; 

ntg;gj;ijtpl Fiwthd ntg;gNk mNj msT ePhpid 50°C 
nry;rpa]; ntg;gepiyf;F cah;j;Jtjw;Fj; Njitg;gLk;. vdNt> 
nghUs; cl;ftUk; ntg;gkhdJ mjd; ntg;gepiy NtWghl;ilg; 
nghUj;J mikAk;. Q vd;gij cl;ftug;gl;l ntg;gkhfTk;> ∆T I 
ntg;gepiy NtWghlhfTk; vLj;Jf; nfhz;lhy;> Qα∆T ,e;j ,uz;L 
epfo;TfisAk; xg;gpl;Lg; ghh;f;Fk; NghJ xU nghUs; cl;ftUk; 
my;yJ ntsptpLk; ntg;gj;jpd; msT mjd; epiw kw;Wk; ntg;gepiy 
NtWghL Mfpatw;iwg; nghWj;J mikAk; vd;gj njhpfpwJ.  

 
    Qα = m∆T  
    Q = mC∆T  

 Nkw;fz;l rkd;ghl;bd;gb nghUl;fs; ntsptpLk; my;yJ cl;ftUk; 
ntg;gk; ntg;gepiyiag; nghWj;J mikAk; vd;gJ njhpfpwJ. ,q;F 
Fwpg;gplg;gLk; C vd;w tpfpj khwpyp nghUspd; jd; ntg;g Vw;Gj; jpwd; 
MFk;.  
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    C = Q /m∆T 

 vdNt> xuyF epiwAs;s (1kg) nghUspd; ntg;gepiyia xU myF 
(1°C or 1 K) cah;j;jj; Njitahd ntg;g Mw;wypd; msT mjd; jd; 
ntg;g Vw;Gj;jpwd; vdg;gLk;. jd; ntg;g Vw;Gj; jpwdpd; SI myF Jkg-

1K-1 MFk;. J/kg°C kw;Wk; J/g°C myFfisAk; gad;gLj;JNthk;.  
 
 vy;yh tpjkhd nghUl;fspYk; mjpf jd; ntg;g Vw;Gj; jpwd; nfhz;l 

nghUs; ePh;. ePhpd; jd; ntg;g Vw;Gj; jpwd; 4200 J/kg°C vdNt> 
jd;Dila ntg;gepiyia cah;j;Jtjw;F ePh; mjpf ntg;gj;ij 
vLj;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;gepiy gfy; Neuj;jpYk; nghpJk; khwhky; ,Ug;gjw;fhd fhuzKk; 
,JNt.  

 
3. 3 fp.fp ePhpd; ntg;gepiyia 10°C ypUe;J 50°C f;F mjpfhpf;fj; 

Njitg;gLk; ntg;g Mw;wy; vt;tsT? (ePhpd; jd; ntg;g Vw;Gj; jpwd; 
4200 JKg-1 K-1)  

jPh;T:  
nfhLf;fg;gl;Ls;s juTfs;  
  m = 2 Kg, ∆T = (50 – 10) = 40°C  
nfy;tpdpy; khw;Wk; nghOJ  
  (323.15.283.15) = 40K  
  C = 4200 J Kg-1 K-1 
Njitahd ntg;gk;>  
  Q = m × C × ∆T = 2 × 4200 × 40 = 3,36,000 J  
 
  
gy;NtW epiyfspy; ,Uf;Fk; ePhpd; jd; ntg;g Vw;Gj; jpwd; msT fPNo 
nfhLf;fg;gl;Ls;sJ.  
ePH; (jputepiy)       = 4200 JKg-1 K-1 
gdpf;fl;b (jpl epiy) = 2100 JKg-1 K-1 

ePuhtp (thA epiy)   = 460 JKg-1 K-1 
 
ntg;g Vw;gj; jpwd;:  
 
 ,g;NghJ jd; ntg;g Vw;Gj; jpwd; gw;wp njspT ngw;wpUg;gPh;fs;. xU 

fpNyhfpuhk; epiwAs;s xU nghUis 1°C ntg;gepiyf;F 
cah;j;Jtjw;Ff; nfhLf;fg;gLk; ntg;g Mw;wNy jd; ntg;g Vw;Gj; 
jpwd;. xU nghUspd; epiw KOtijAk; 1°C ntg;gepiyf;F 
cah;j;Jtjw;Fj; Njitg;gLk; ntg;g Mw;wy; ntg;g Vw;Gj; jpwd; 
MFk;. vdNt> xU nghUspd; ntg;gepiyia 1°C cah;j;Jtjw;Fj; 
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Njitahd ntg;g Mw;wy; ntg;g Vw;Gj; jpwd; MFk;. ,jid C vdf; 
Fwpg;gplyhk;.  

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

ntg; gepiy khw; wk;
 

ntg;g Vw;Gj; jpwdpd; SI myF J/K ,jid Cal/°C, kcal/°C my;yJ 
J/°C vdTk; Fwpg;gplyhk;.  
 
4. xU ,Uk;Gf; Fz;Lf;F mjDila ntg;gepiyia 20°C cau;j;jpf; 

nfhs;s 5000 J ntg;g Mw;wy; nfhLf;fg;gLfpwJ. me;j ,Uk;Gf; 
Fz;bd; ntg;g Vw;Gj; jpwd; vt;tsT?  

 jPh;T:  
 nfhLf;fg;gl;Ls;s juTfs; 
  Q = 5000 J, t = 20°C = 20K  

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

ntg; gepiy khw; wk;

, Q

, t
 

     

15000
250

20
JK  

  
 
epiy khw;wk;:  
 
 nghUshdJ xU epiyapy; ,Ue;J kw;nwhU epiyf;F khWk; 

epfo;itNa ehk; epiy khw;wk; vd;fpNwhk;.  
 
 vLj;Jf;fhl;lhf> rhjhuz ntg;gepiyapy; ePH; %yf;$Wfs;> 

jputepiyapy; ,Uf;Fk; 100°C ntg;gepiyf;F ePiu ntg;gg;gLj;Jk; 
NghJ mJ ePuhtpahf khWfpwJ. ePuhtp thA epiyapy; ,Uf;fpwJ. 
ntg;gepiyiaf; Fiwf;Fk; NghJ kPz;Lk; ePuhf khWfpwJ. 
ntg;gepiyia 0°C f;F Fiwf;Fk; NghJ gdpf;fl;bahf khWfpwj> 
gdpf;fl;b jpl epiyapy; ,Uf;fpwJ. gdpf;fl;bia ntg;gg;gLj;Jk; 
NghJ kPz;Lk; ePuhf khWfpwJ. ,t;thW ntg;gepiyapy; khw;wk; 
Vw;gLk; NghJ ePh; jdJ epiyia khw;wpf;nfhs;fpwJ. epiy khw;wj;jpy; 
epfOk; nray;Kiwfis tpsf;FfpwJ.  

 
cUFjy; - ciwjy;:  
 
 xU nghUs; ntg;gj;ij cl;fth;e;J jpl epiyapypUe;J jput 

epiyf;F khWk; epfo;T cUFjy; MFk;. xU jplg;nghUs; jd; 
epiyia jputepiyf;F khw;Wk; ntg;gepiy cUFepiy vdg;gLk;. 
,jd; kW jpir epiykhw;wk; ciwjy; MFk;. mjhtJ xU nghUs; 
ntg;gj;ij ntsptpl;L jput epiyapy; ,Ue;J jplepiyf;F khWk; 
epfo;T ciwjy; MFk;. ve;j ntg;gepiyapy; jputg;nghUs; 
jplg;nghUshf khWfpwNjh me;j ntg;gepiy ciwepiy MFk;. ePiug; 
nghWj;jtiu cUFepiy kw;Wk; ciwepiy ,uz;Lk; 0°C MFk;.  
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Mtpahjy; - Fsph;jy;:  
 
 xU nghUs; ntg;gj;ij cl;fth;e;J jput epiyapy; ,Ue;J thA 

epiyf;F khWk; epfo;T Mtpahjy; MFk;. ve;j ntg;gepiyapy; 
jputg;nghUs; thAepiyf;F khWfpwNjh me;j ntg;gepiy mjd; 
nfhjpepiy MFk;. thA epiyapy; ,Uf;Fk; xU nghUs; ntg;gj;ij 
ntsptpl;L jputkhf khWk; epfo;T Fsph;jy; MFk;. ve;j 
ntg;gepiyapy; thA jd; epiyia jput epiyf;F khw;WfpwNjh me;j 
ntg;gepiy xLf;f epiy MFk;. ePUf;F nfhjpepiyAk; xLf;f 
epiyAk; 100°C MFk;.  

 
gjq;fkhjy;:  
 
 cyh; gdpf;fl;b> mNahbd;> ciwe;j fhh;gd; il Mf;irL> ehg;jypd; 

Nghd;w jplg;nghUl;fis ntg;gg;gLj;Jk; NghJ jput epiyf;F 
khwhky; Neubahf thA epiyf;F khwptpLfpd;wd ,t;thW> 
ntg;gg;gLj;Jk; NghJ jplg;nghUl;fs; Neubahf thA epiyf;F khWk; 
epfo;T gjq;fkhjy; vdg;gLfpwJ.  

 
 ntg;gepiy khWk;nghOJ ntg;gj;jpd; msitg; nghWj;J xU 

nghUspd; epiykhw;wj;jpd; ntt;NtW gbepiyfs; 
fhz;gpf;fg;gl;Ls;sd.  

 
cs;Siw ntg;gk;;  
 
rpy fdrJu tbt gdpf;fl;bj; Jz;Lfis vLj;J xU fz;zhbf; 
Ftisapy; Nghl;L tpLq;fs;. xU ntg;gepiykhdpiag; gad;gLj;jp mjd; 
ntg;gepiyiaf; Fwpj;Jf; nfhs;Sq;fs;. mJ 0°C vdf; fhl;Lk;. ,g;NghJ 
fz;zhbf; Ftisia ntg;gg;gLj;Jq;fs;. ntg;gepiykhdp fhl;Lk; 
ntg;gepiyia njhlh;e;J ftdpAq;fs;. gdpf;fl;b ePuhf khWk; tiu 
ntg;gepiykhdp 0°C fhl;Lk;. mjd; gpd; ntg;gepiy 100°C tiu 
mjpfhpf;Fk;. gpd;dh; vt;tsT jhd; ntg;gg;gLj;jpdhYk; ePH; %OtJk; 
MtpahFk; tiu ntg;g epiykhdpapy; ntg;gepiy 100°C ntg;g 
epiyiaj; jhz;lhky; ,Uf;Fk;.  
 
 'cs;Siw' vd;gJ kiwe;jpUg;gJ vdg;gLk;. MfNt cs;Siw 

ntg;gk; vd;gJ kiw ntg;gk; my;yJ kiwe;jpuf;Fk; ntg;g Mw;wy; 
vdg;gLk;.  

 
 gdpf;fl;b cUfp ePuhf khWk; tiu ntg;gepiy khwhky; 0°C 

fhl;baJ. mJNghy; ePH; 100°C mile;j gpd;dUk; vt;tsT mjpf 
ntg;gj;ijf; nfhLj;jhYk; mjd; ntg;g epiy 100°C Mf ,Ue;jJ. 
Vd; ,t;thW eilngWfpwJ?  

 
 xU nghUs; jd;epiyia khw;wpf;nfhs;Sk; NghJ xU Fwpg;gpl;l 

msT ntg;gj;ij cl;fth;fpwJ my;yJ ntsptpLfpwJ. ,e;j ntg;g 
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Mw;wy; cs;Siw ntg;gk; vd miof;fg;gLfpwJ. ntg;gepiy khwhj 
epiyapy; xU nghUs; jd; epiyia khw;wpf; nfhs;Sk; NghJ 
cl;ftUk; my;yJ ntspapLk; ntg;g Mw;wy; cs;Siw ntg;gk; 
MFk;.  

 
 cUFjy; epfo;tpd; NghJ ntg;gkhdJ cl;ftug;gl;L mNj 

ntg;gkhdJ ciwjy; epfo;tpd; NghJ (ntg;gepiyapy; ve;j tpj 
khw;wKk; ,y;yhky;) ntsptplg;gLk; ,e;j ntg;gj;ij cUFjypd; 
cs;Siw ntg;gk; vd;fpNwhk;. ,J Nghy Mtpahjypd; NghJ 
ntg;gkhdJ jputj;jpdhy; cl;ftug;gLfpwJ. mNj msT ntg;gk; 
Fsph;jy; epfo;tpd; NghJ ePuhtpapdhy; (ntg;gepiyapy; ve;j tpj 
khw;wKk; ,y;yhky;) ntspaplg;gLk;. ,e;j ntg;gj;ij MtpahFjypd; 
cs;Siw ntg;gk; vd;fpNwhk;.  

 
jd; cs;Siw ntg;gk;: 
  
 cs;Siw ntg;gj;ij xuyF epiwf;F tiuaWj;jy; mjid jd; 

cs;Siw ntg;gk; vdyhk;. ,jid L vd;w FwpaPl;bdhy; 
Fwpg;gplyhk;. Q vd;gij cl;ftug;gl;l my;yJ ntsptplg;gl;l 
ntg;gj;jpd; msthfTk;> m vd;gij nghUspd; epiwahfTk; 
fUjpdhy;> jd; cs;Siw ntg;gk; fPo;f;fz;l rkd;ghl;by; 
Fwpg;gplyhk;. L = Q/m.  
 

5 fpfp gdpf;fl;b cUFtjw;F vt;tsT ntg;g Mw;wy; Njit? 
(gdpf;fl;bapd; jd; cs;Siw ntg;gk; = 336 Jg-1)  
jPH;T  
 nfhLf;fg;gl;Ls;s juTfs;  
  m = 5 fpfp = 5000 fp, L = 336 Jg-1 
 Njitg;gLk; ntg;g Mw;wy; = m × L  
      = 5000 × 336 
      = 1680000 J my;yJ 1.68 × 106 J 
5. 100°C ntg;gepiyapy; ,Uf;Fk; ePiug; gad;gLj;jp 2 fpfp epiwAs;s 

gdpf;fl;bAld; Nrh;j;j fyitia 0°C tiu Fsph;tpf;f vt;tsT 
nte;ePh; Njitg;gLk;?  

ePhpd; jd; ntg;g Vw;Gj;jpwd; = 4.2 JKg-1K-1 kw;Wk; gdpf;fl;bapd; 
cs;Siw ntg;gk; = 336 Jg-1 
jPh;T:  
 nfhLf;fg;gl;Ls;s juTfs;:  
 gdpf;fl;bapd; epiw = 2 kg = 2000 g 
 m vd;gJ nte;ePhpd; epiwnad;f.  
 ,oe;j ntg;gk; = ngw;Wf; nfhz;l ntg;gk;  
 
  m  × C  × ∆t = m L  
  m  × 4.2  ×  (100 – 0) = 2000  × 336  
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   m × 

2000 336

4.2 100



  
   = 1600 fp my;yJ 1.6 fpfp  

 xU nghUs; jpl> jput> thA Mfpa epiyfspy; xd;wpypUe;J 
kw;nwhd;Wf;F khWk;NghJ ntg;gepiy khwhky; cl;ftUk; my;yJ 
ntspaplg;gLk; ntg;g Mw;wy; jd; cs;Siw ntg;gepiy MFk;. jd; 
cs;Siw ntg;gj;jpd; SI myF J/kg.  

 
epidtpy; nfhs;f.  
 
 mjpf ntg;gepiyapy; cs;s xU nghUspypUe;J Fiwthd 

ntg;gepiyapy; cs;s xU nghUSf;F ntg;gk; guTfpwJ.  
 

 ntg;gk; %d;W topfspy; guTfpwJ. ntg;gf; flj;jy;> ntg;gr;rydk;> 
ntg;gf;fjph;tPr;R. .  
 

 ntg;gf;flj;jy; jplg;nghUl;fspYk;> ntg;gr;rydk; jput kw;Wk; 
thAg;nghUl;fspYk; eilngWfpd;wd.  
 

 ntg;gf;fjph;tPr;R kpd;fhe;j miyfshf guTfpwJ.  
 

 ntg;gepiyia msg;gjw;F %d;W mstPLfs; 
gad;gLj;jg;gLfpd;wd. ghud; P̀l; mstPL> nry;rpa]; my;yJ 
nrz;bfpNuL mstPL> nfy;tpd; mstPL. 
 

 xU nghUs; cl;ftUk; my;yJ ntsptpLk; ntg;g Mw;wypd; msT 
nghUspd; epiw> ntg;gepiy NtWghL kw;Wk; nghUspd; jd;ik 
Mfpa %d;W fhuzpfisg; nghWj;J mikAk;.  
 

 jd; ntg;g Vw;Gj;jpwdpd; SI myF JKg-1 K-1 
 

 ntg;g vw;Gj;jpwdpd; SI myF J/K.  
 

 jd; ntg;g Vw;Gj;jpwid C vd;Wk; ntg;g Vw;Gj;jpwid C1 vd;Wk; 
Fwpf;fpNwhk;.  
 

 ntg;gepiy> mOj;jk; kw;Wk; ntg;gg; guty; Mfpatw;iwg; 
nghWj;J gUg;nghUis xU epiyapy; ,Ue;J kw;nwhU epiyf;F 
khw;wyhk;.  
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10th mwptpay;  
myF – 3  

ntg;g ,aw;gpay; 
 
mwpKfk;: 
  
 midj;J caphpdq;fSk; tho;tjw;Fj; Njitahd Kjd;ikahd 

ntg;g Mw;wy; #hpadplkpUe;J fpilf;fpwJ. ntg;g Mw;wy; vd;gJ 
fhuzp kw;Wk; ntg;gepiy vd;gJ tpisT. midj;J caphpdq;fSk; 
caph; tho;tjw;F Fwpg;gpl;l ntg;gepiy Njitg;gLfpwJ. 
rikayiwapy; J}z;Ljy; mLg;gpy; itf;fg;gLK; ghj;jpuj;jpd; 
mbg;gFjp v/fpdhy; nra;ag;gl;bUg;gjd; fhuzk; cq;fSf;Fj; 
njhpAkh? ek;kpy; midtUf;Fk; ntg;g Mw;wy; kw;Wk; ntg;gepiy 
gw;wp nghJthd Ghpjy; cz;L. Mdhy; ,g;ghlj;jpy; mwptpaypd; 
fz;Nzhlj;jpy; ntg;gepiy kw;Wk; ntg;g Mw;wy; Mfpatw;iw 
njhpe;J nfhs;s cs;Nshk;. NkYk; ntg;g Mw;wy; ghpkhw;wk; vt;thW 
eilngWfpwJ. vd;gij gw;wpAk; ntg; Mw;wypdhy; Vw;gLk; 
tpisTfisg; gw;wpAk; gbf;f cs;Nshk;.  

 
ntg;g epiy:  
 
 xU nghUspy; ,Uf;Fk; ntg;gj;jpd; msT ntg;gepiy vd 

tiuaWf;fg;gLfpwJ. Fsph;r;rpahd nghUistpl #lhd nghUspd; 
ntg;gepiy mjpfk;. xU nghUs; Rw;Wg;gwj;Jld; ntg;gr; rkepiyapy; 
cs;sjh my;yJ ,y;iyah vd;W $Wk; gz;igAk; ntg;g epiy vd 
tiuaWf;fyhk; (%yf;$Wfspd; ruhrhp ,af;f Mw;wy; ntg;gepiy 
MFk;). ntg;gepiy vd;gJ xU nghUspd; ntg;gk; vj;jpirapy; 
guTfpwJ vd;gij Fwpg;gpLk; gz;G MFk;. ntg;gepiy vd;gJ xU 
];Nfyhh; msT MFk;. ntg;gepiyapd; SI myF nfy;tpd;. NkYk; 
nry;rpa]; (°C) kw;Wk; /ghud;`Pl; (°F) Mfpa myFfSk; 
ntg;gepiyia msf;fg; gad;gLj;jg;gLfpwJ.  

 
ntg;g epiyapd; jdpj;j msTNfhy; (nfy;tpd; msTNfhy;):  
 
 nfy;tpd; msTNfhypYs;s jdpr;Rop ntg;g epiyiag; nghWj;J 

mstplg;gLk; ntg;gepiyia jdpj;j msTNfhy; vd miof;fpNwhk;. 
msTNfhy; vd;gJ gz;ilia ve;jputpay; fUj;Jg;gb> ntg;g 
,af;ftpaypd; ,af;fq;fs; KbTf;F tUfpd;w ntg;gepiyahd Rop 
ntg;gepiyia nfhz;l xU KOikahd ntg;gepyi msTNfhy; 
MFk;. ,J ntg;g ,af;ftpaypd; ntg;gepiy vd;Wk; 
miof;fg;gLfpwJ. ntg;g ,af;ftpaypd; ntg;gepiyapd; Xh; myF 
vd;gJ ePhpd; Kk;ikg;Gs;spapy; 1/273.16 gq;F MFk;. xU bfphp 
nry;rpa]; ntg;gepiy NtWghL xU nfy;tpDf;F rkkhFk;.  

 
NtWgl;l ntg;gepiy msTNfhy;fSf;F ,ilNaahd njhlh;G:  
nry;rpa]pypUe;J nfy;tpd; K = C + 273  
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/ghud;`Pl;bypUe;J nfy;tpd; K = (F + 460) × 5/9  
    O K = -273°C 
ntg;g rkepiy:  
 
,uz;L my;yJ mjw;F Nkw;gl;l nghUs;fSf;fpilNa ve;j ntg;g 
Mw;wy; ghpkhw;wKk; ,y;iy vdpy; me;jg; nghUs;fs; ntg;gr; 
rkepiyapy; cs;sJ vd;W nghUs;. ntg;gepiy NtWghl;bdhy; ntg;g 
Mw;wy; xU nghUspypUe;J kw;nwhU nghUSf;Fg; guTfpwJ. xNu 
ntg;gepiyapy; cs;s ,uz;L nghUs;fs; xd;Nwhnlhd;W njhLkhW 
itf;fg;gl;lhy; vd;d epfOk;? ,e;j ,uz;L nghUl;fSk; ntg;gr; 
rkepiyapid milAk; tiu #lhd nghUspypUe;J Fsph;e;j epiyapy; 
cs;s nghUSf;F njhlh;e;J ntg;g Mw;wy; ghpkhw;wk; eilngWk;.  
 
Fsph;r;rpahd nghUs;> #lhd nghUs; cld; njhlh;gpy; cs;s NghJ> 
ntg;g Mw;wy; #lhd nghUspypUe;J Fsph;r;rpahd nghUSf;F ghpkhw;wk; 
milAk;. ,jdhy; Fsph;r;rpahd nghUspd; ntg;gepiy cauTk;> #lhd 
nghUspd; ntg;gepiy FiwaTk; nra;fpwJ. ,e;j ,uz;L nghUs;fSk; 
rk ntg;gepiyapid milAk; tiu ,J njhlh;e;J epfOk;  
 
ntg;g Mw;wy;:  
 
 xU Nfhg;igapy; cs;s #lhd ghypid rpwpJ Neuk; Nkirapd; kPj 

itj;jhy;> vd;d epfOk;? #lhd ghypd; ntg;gk; rpwpJ Neuj;jpw;Fg; 
gpwF FiwAk;. ,Nj Nghy; xU ghl;bypy; cs;s Fsph;r;rpahd ePhpid 
rpwpJ Neuk; Nkirapd; kPJ itf;Fk;NghJ mjDila ntg;gepiy 
epwpJ mjpfhpf;Fk;. ,e;j epfo;TfspypUe;J ehk; vd;d njhpe;J 
nfhs;fpNwhk;? #lhd ghypypUe;J Mw;wyhdJ Rw;Wg;Gwj;jpw;Fg; 
guTfpwJ. mLj;j epfo;tpy; Mw;wy; Rw;Wg;Gwj;jpypUe;J ePH; cs;s 
ghl;bYf;F guTfpwJ. ,e;j Mw;wiyNa ntg;g Mw;wy; vdyhk;. 
vdNt #lhd nghUs; Fsph;r;rpahd nghUspw;F mUfpy; 
itf;fg;gl;lhy;> #lhd nghUspypUe;J Fsph;r;rpahd nghUspw;F 
ghpkhw;wk; milAk; Mw;wNy ntg;g Mw;wy; vd miof;fg;gLfpwJ.  

 
 vdNt> ntg;g Mw;wy; vd;gJ xU tifahd Mw;wy;> ,J ,U NtW 

ntg;gepiyapy; cs;s ,uz;L nghUl;fSf;F ,ilNa ghpkhw;wk; 
milfpwJ. ntg;g Mw;wypid rhjhuzkhf 'ntg;gk;' vdTk; 
miof;fyhk;. 

 
 vdNt> ntg;g Mw;wy; vd;gJ xU tifahd Mw;wy;. ,J ,U NtW 

ntg;gepiyapy; cs;s ,uz;L nghUl;fSf;F ,ilNa ghpkhw;wk; 
milfpwJ. ntg;g Mw;wypid rhjhuzkhf 'ntg;gk;' vdTk; 
miof;fyhk;.  

 
 xU nghUs; ntg;gj;jpid czh;tjw;Fk;> me;jg; nghUs; ntg;gk; 

miltjw;Fk; ntg;g Mw;wy; xH; fhuzpahf nray;gLfpwJ. ntg;gepiy 
mjpfkhf cs;s nghUspypUe;J ntg;gepiy Fiwthf cs;s 
nghUspw;F ntg;g Mw;wy; guTk; ,e;j epfo;tpw;F ntg;gg;gLj;Jjy; 
vd;W ngah;. ntg;gf; flj;jy;> ntg;gr; rydk; kw;Wk; ntg;gf; 
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fjph;tPry; Mfpa vjhtJ xU topfspy; ntg;gg;guty; eilngWfpwJ. 
ntg;gk; vd;gJ Xh; ];Nfyhh; msT MFk;. ntg;g Mw;y; cl;fth;jy; 
my;yJ ntspapLjypd; SI myF [{y; (J) MFk;.  

 
 ntg;g Mw;wy; ghpkhw;wj;jpd; NghJ Fiwe;j ntg;gepiyapy; cs;s xU 

nghUs; ntg;gg;gLj;jg;gLfpwJ. ,JNghy mjpf ntg;gepiyapy; cs;s 
xU nghUs; Fsph;tpf;fg; gLfpwJ. ,jdhy; rpy Neuq;fspy; ntg;g 
Mw;wy; ghpkhw;wk; vd;gJ Fsph;tpj;jy; vdTk; Fwpg;gplg;gLfpwJ. 
Mdhy; gy epfo;Tfspy; Fsph;tpj;jy; vd;gjw;Fg; gjpyhf 
ntg;gg;gLj;Jjy; vd;Nw gad;gLj;jg;gLfpwJ. xU nghUspypypUe;J 
kw;nwhU nghUspw;F ntg;g Mw;wy; ghpkhw;wk; milAk; NghJ> ,uz;L 
nghUs;fspy; xd;wpy; ntg;gepiy FiwaNth my;yJ mjpfhpf;fNth 
nra;fpwJ.  

 
ntg;g mw;wy; khw;wj;jpd; rpwg;G mk;rq;fs;:  
 

1. ntg;gk; vg;NghJk; ntg;gepiy mjpfkhf cs;s nghUspypUe;J 
ntg;gepiy Fiwthf cs;s nghUSf;Fg; guTk; 

2. xU nghUis ntg;gg;gLj;J NghNjh my;yJ Fsph;tpf;Fk; NghNjh 
nghUspd; epiwapy; ve;j khw;wKk; Vw;gLtJ ,y;iy.  

3. ve;j xU ntg;g ghpkhw;wj;jpYk;> Fsph;rpahd nghUspdhy; Vw;fg;gl;l 
ntg;gk;> #lhd nghUspdhy; ,of;fg;gl;l ntg;gj;jpw;Fr; rkk;.  
Vw;fg;gl;l ntg;gk; = ,of;fg;gl;l ntg;gk;  
 

ntg;g Mw;wypd; gpw myFfs;:  
 
 ntg;g Mw;wypd; SI myF [{y;. eilKiwapy; rpy ,ju myFfSk; 

gad;gLj;jg;gLfpd;wd. mit  
 
fNyhhp:  
 xU fpuhk; epiwAs;s ePhpd; ntg;gepiyia 1°C cah;j;jj; 

Njitg;gLk; ntg;g Mw;wypd; msT xU fNyhhp vd 
tiuaWf;fg;gLfpwJ.  

 
fpNyhfNyhhp:  
 xU fpNyhfpuhk; epiwAs;s ePhpd; ntg;gepiyia 1°C cah;j;jj; 

Njitg;gLk; ntg;g Mw;wypd; msT 1 fpNyhfNyhhp vd 
tiuaWf;fg;gLfpwJ.  

 
ntg;g Mw;wypd; tpisTfs;:  
 
 xU nghUspw;F Fwpg;gpl;l msT ntg;g Mw;wiy mspf;Fk; NghJ> 

mg;nghUshdJ xd;W my;yJ mjw;F Nkw;gl;l fPo;f;fz;l 
khw;wq;fSf;F cl;gLk;.  
 
 nghUspd; ntg;gepiy caUk;  
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 jpl epiyapYs;s xU nghUs; jput epiyf;Nfh my;yJ jput 
epiyapYs;s xU nghUs; thA epiyf;Nfh khw;wk; milAk;.  

 ntg;gg;gLj;Jk; NghJ nghUshdJ tphptilAk;  
 

 xU nghUspd; ntg;gepiy cah;thdJ mg;nghUspw;F mspf;fg;gl;l 
ntg;g Mw;wiyr; rhh;e;jJ. NkYk; ,J nghUspd; jd;ik kw;Wk; 
epiwiag; nghWj;J khWgLkl;. ntg;g Mw;wypdhy; nghUspd; 
ntg;gepiy cah;tJ gw;wpAk; kw;Wk; epiy khw;wk; gw;wpAk; Ke;ija 
tFg;Gfspy; gbj;Js;Nshk;. gpd;tUk; gphpTfspy; ntg;g Mw;wypdhy; 
nghUs; vt;thW tphptilfpd;wJ vd;gijg; gw;wpg; ghh;g;Nghk;.  

 
nghUspy; ntg;gtphpT:  
 
 xU nghUspw;F Fwpg;gpl;l msT ntg;g Mw;wiy mspf;Fk; NghJ 

me;j nghUspd; ghpkhzk; (ePsk; my;yJ gug;G my;yJ gUkd;) 
mjpfhpf;Fk;. ntg;gepiy cah;thy; nghUspd; ghpkhzj;jpy; Vw;gLk; 
khw;wNk mg;nghUspd; ntg;g tphpT vd miof;fg;gLfpwJ. 
jputq;fspy; (v.fh. nkh;Fhp) vw;gLk; ntg;g tphptpid #lhd ePhpy; 
itf;fg;gl;l ntg;gepiykhdpapy; fhzyhk;l. vdNt> midj;J 
tpjkhd nghUl;fSk; (jpl> jput kw;Wk; thA) ntg;gj;jpdhy; 
tphptilAk;.  

 
jplg; nghUspy; ntg;g tphpT:  
 
 jplg;nghUis ntg;gg;gLj;Jk; NghJ mZf;fs; Mw;wypidg; ngw;W 

Ntfkhf mjph;TWfpwJ. ,jdhy; jplg; nghUshdJ tphptilfpwJ. xU 
nghUis ntg;gg;gLj;Jk; NghJ> ntg;gepiy khw;wj;jpdhy; Vw;gLk; 
ntg;g tphpT jput kw;Wk; thAg; nghUs;fis xg;gpLk; NghJ 
jplg;nghUspy; FiwT. ,jw;Ff; fhuzk; jplg;nghUspd; 
fbdj;jd;ikNa MFk;.  

 
jplg;nghUspy; Vw;gLk; ntg;g tphptpd; tiffs;  
 
  1. ePs; ntg;g tphpT  
  2. gug;G ntg;g tphpT  
  3. gUk ntg;g tphpT  
 
ePs; ntg;g tphpT:  
 
 xU jplg;nghUis ntg;gg;gLj;Jjypd; tpisthf> mg;nghUspd; ePsk; 

mjpfhpg;gjhy; Vw;gLk; tphpT ePs; ntg;g tphpT vdg;gLk;.  
 
 XuyF ntg;gepiy cah;thy; nghUspd; ePsj;jpy; Vw;gLk; 

khw;wj;jpw;Fk; XuyF ePsj;jpw;Fk; cs;s jfT ePs; ntg;g tphpT 
Fzfk; vd miof;fg;gLk;. ,jd; SI myF nfy;tpd;-1 ePs; ntg;g 
tphpT Fzfj;jpd; kjpg;G nghUSf;F nghUs; khWgLk;.  
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 ePs khWghl;Lf;Fk;> ntg;gepiy khWghl;Lf;Fk; cs;s njhlh;gpid 
gpd;tUkhW Fwpg;gplyhk;.  

   L

o

L
T

L



   

∆L - ePsj;jpy; Vw;gLk; khw;wk;  
Lo - cz;ikahd ePsk;  
∆T - ntg;gepiyapy; Vw;gLk; khw;wk;  
αL - ePs;ntg;g tphpT Fzfk;  
 
gug;G ntg;g tphpT:  
 
 xU jplg;nghUis ntg;gg;gLj;Jjypd; tpisthf> mg;nghUspd; gug;G 

mjpfhpg;gjhy; Vw;gLk; tphpT gug;G ntg;g tphpT vdg;gLk;. gug;G ntg;g 
tphptpid gug;G ntg;gtphpT Fzfj;jpd; %yk; fzf;fplyhk;.  

 
 XuyF ntg;gepiy cah;thy; nghUspd; gug;gpy; Vw;gLk; khw;wj;jpw;Fk; 

XuyF gug;gpw;Fk; cs;s jfT gug;G ntg;g tphpT Fzfk; vd 
miof;fg;gLk;. ,jd; kjpg;G nghUSf;F nghUs; khWgLk;. ,jd; SI 
myF nfy;tpd;-1 

 

 gug;G khw;wj;jpw;Fk; ntg;g epiy khw;wj;jpw;Fk; cs;s njhlh;gpid 
gpd;tUk; rkd;ghl;bd; %yk; mwpayhk;.  

 

   

  A

o

A
T

A



   

∆A - gug;gpy; Vw;gLk; khw;wk;  
AO -cz;ikahd gug;G  
∆T - ntg;gepiyapy; Vw;gLk; khw;wk;  
αA - gug;G ntg;g tphpT Fzfk;  
 
gUk ntg;g tphpT:  
 
 xU jplg; nghUis ntg;gg;gLj;Jjypd; tpisthf mg;nghUspd; 

gUkd; mjpfhpg;gjhy; Vw;gLk; tphpT gUk ntg;g tphpT vd vdg;gLk;. 
ePs; ntg;g tphpT kw;Wk; gug;G ntg;g tphptpidg; Nghy;> gUk ntg;g 
tphptpid gUk ntg;g tphpT Fzfj;jpd; %yk; fzf;fplyhk;.  
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 XuyF ntg;gepiy cah;thy; nghUspd; gUkdpy; Vw;gLk; 
khw;wj;jpw;Fk; xuyF gUkDf;F cs;s jfT gUk ntg;g tphpT 
Fzfk; vd miof;fg;gLk;. ,jd; SI myF nfy;tpd;-1 

 

 gUk khw;wj;jpw;Fk; ntg;gepiy khw;wj;jpw;Fk; cs;s njhlh;gpid 
gpd;tUk; rkd;ghL %yk; mwpayhk;.  

  v

o

V
T

V



     

∆T = gUkdpy; Vw;gLk; khw;wk;  
Vo = cz;ikahd gUkd;  
∆T = ntg;gepiyapy; Vw;gLk; khw;wk;  
αv = gUk tphpT Fzfk;  
 
 nghUSf;Fg; nghUs; gUk ntg;g tphpT Fzj;jpd; kjpg;G khWgLk;. 

rpy nghUs;fspd; gUk ntg;g tphpT Fzfj;jpd; kjpg;Gfs; 
nfhLf;fg;gl;Ls;sJ.  

 
rpy nghUs;fspd; gUk ntg;g tphpT Fzfj;jpd; kjpg;G 
 
t.vz; nghUspd; ngah; gUk ntg;g tphpT 

Fzfj;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;g tphpT:  
 
 jput my;yJ thAg; nghUs;fis ntg;gg;gLj;Jk; NghJ mtw;wpYs;s 

mZf;fs; Mw;wypidg; ngw;W tpyf;F tpirf;F cl;gLfpwJ. nghUs; 
tphptiltjd; msT nghUSf;F nghUs; NtWgLk;. xU Fwpg;gpl;l 
msT ntg;g Mw;wy; mspf;fg;gLk; NghJ thAtpy; Vw;gLk; ntg;g 
tphpT jpl kw;Wk; jputg; nghUs;fis tpl mjpfkhfTk;> jplg; 
nghUis xg;gpLk; NghJ jputg; nghUs;fspy; mjpfkhfTk; ,Uf;Fk;. 
gUk ntg;g tphpT Fzfj;jpd; kjpg;G jputj;jpy; ntg;gepiyiar; 
rhh;e;jjy;y. Mdhy; thAtpy;> ,jd; kjpg;G ntg;g epiyiar; rhh;e;J 
mikAk;.  

 
 xU nfhs;fydpy; cs;s jputj;jpid ntg;gg;gLj;Jk; NghJ 

nfhs;fydpd; topahf ntg;g Mw;wyhdJ jputj;jpw;F 
mspf;fg;gLfpwJ. vdNt ntg;g Mw;wypd; xU gFjp nfhs;fyd; 
tphptiltjw;Fk;> kPjKs;s Mw;wy; jputj;jpid tphptilar; 
nra;tjw;Fk; gad;gLfpwJ. ,jpypUe;J jputj;jpy; Vw;gLk; cz;ikahd 
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tphpit Neubahf fzf;fpl ,ayhJ. vdNt jputj;jpy; Vw;gLk; ntg;g 
tphptpid cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphpT vd 
,Utopfspy; tiuaWf;fyhk;.  

 
cz;ik ntg;g tphpT:  
 
 ve;j xU nfhs;fyDk; ,y;yhky; Neubahf jputj;jpid 

ntg;gg;gLj;Jk; NghJ Vw;gLk; ntg;g tphpT cz;ik ntg;g tphpT 
vdg;gLk;.  

 
 XuyF ntg;gepiy cah;thy; jputj;jpy; mjpfhpf;Fk; cz;ik 

gUkDf;Fk; mj;jputj;jpd; xuyF gUkDf;Fk; cs;s jfT cz;ik 
ntg;g tphpT Fzfk; vd miof;fg;gLk;. ,jd; myF  

 
Njhw;w ntg;g tphpT:  
 
 nfhs;fyd; ,y;yhky; jputj;jpid Nubahf ntg;gg;gLj;j KbahJ. 

,jdhy; eilKiwapy; nfhs;fydpy; itj;Nj jputj;jpid 
ntg;gg;gLj;j Ntz;Lk;. mspf;fg;gl;l ntg;g Mw;wypd; xU gFjp 
nfhs;fyid tphptila nra;tjw;Fk; kPjKs;s Mw;wy; jputj;jpid 
tphptilar; nra;tjw;Fk; gad;gLfpwJ. vdNt> ,e;epfo;tpy; ePq;fs; 
fhz;gJ jputj;jpd; cz;ikahd ntg;g tphpT my;y. nfhs;fydpd; 
tphptpid nghUl;gLj;jhky; jputj;jpd; Njhw;w tphpid kl;Lk; 
fzf;fpy; nfhs;tNj jputj;jpd; Njhw;w ntg;g tphpT vd 
miof;fg;gLk;.  

 
 XuyF ntg;gepiy cah;thy; jputj;jpy; mjpfhpf;Fk; Njhw;w 

gUkDf;Fk; mj;jputj;jpd; XuyF gUkDf;Fk; cs;s jfT cz;ik 
Njhw;w tphpT Fzfk; vd miof;fg;gLk;. ,jd; SI myF nfy;tpd;-1 
MFk;.  

 
 cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphptpid 

fzf;fpLtjw;fhd Nrhjid:  
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 cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphpT fzf;fpl Ntz;ba 
jputj;jpid nfhs;fydpy; epug;gp Nrhjiia njhlq;fyhk;. ,g;nghOJ 
nfhy;fydpy; cs;s jputj;jpd; epiyia L1 vd Fwpj;Jf;nfhs;syhk;. 
gpwf nfhs;fyd; kw;Wk; jputj;jpid fhl;bAs;sthW 
ntg;gg;gLj;jg;gLfpwJ. njhlf;fj;jpy; nfhs;fydhJ ntg;g Mw;wiyg; 
ngw;W tphptilAk;. mg;NghJ jputj;jpd; gUkd; Fiwtjhfj; 
Njhd;Wk;. ,g;nghOJ ,e;j epiyia L2 vdf; Fwpj;Jf;nfhs;syhk;. 
NkYk; ntg;gg;gLj;Jk; NghJ jputkhdJ tphptilfpwJ. jw;NghJ 
jputj;jpd; epiyia L3 vdf; Fwpj;Jf;nfhs;syhk;. epiy L1 kw;Wk; L3 
f;F ,ilNaahd NtWghL Njhw;w ntg;g tphpT vdTk;> epiy L2 
kw;Wk; L3 ,ilNaahd NtWghL cz;ik ntg;g tphpT vdTk; 
miof;fg;gLfpwJ. vg;NghJk; cz;ik ntg;g tphpT Njhw;w ntg;g 
tphpit tpl mjpfkhf ,Uf;Fk;.  

  cz;ik ntg;g tphpT = L3 – L2  
  Njhw;w ntg;g tphpT = L3 – L1 
 
thAf;fspd; mbg;gil tpjp:  
 
 thAf;fspd; mOj;jk;> fd msT kw;Wk; ntg;gepiy Mfpatw;iw 

njhlh;GgLj;Jk; %d;W mbg;gil tpjpfs; fPNo nfhLf;fg;gl;Ls;sJ. 
mit  

  1. ghapy; tpjp  
  2. rhh;y]; tpjp  
  3. mtNfl;Nuh tpjp  
 
ghapy; tpjp : 
 khwh ntg;gepiyapy;> xU Fwpg;gpl;l epiwAila thAtpd; mOj;jk; 

mt;thAtpd; gUkDf;F vjph;j;jftpy; mikAk;  
  P α 1/V  

 khwh ntg;gepiyapy;> khwh epiwAila ey;ypay;G thAtpd; mOj;jk; 
kw;Wk; gUkd; Mfpatw;wpd; ngUf;Fj;njhif khwpyp vdTk; 
tiuaWf;fyhk;.  

   mjhtJ PV = khwpyp  
 
rhh;y]; tpjp (gUk tpjp)  
 
 gpnuQ;R mwptpay; mwpQh; N[f;f]; rhh;y]; vd;gth; ,t;tpjpapid 

epWtpdhh;. ,t;tpjpapd; gb> khwh mOj;jj;jpy; thAtpd; gUkd; 
mt;thAtpd; ntg;gepiyf;F Neh;j;jftpy; mikAk;.  

  mjhtJ V α T  

  my;yJ  
V

T
= khwpyp  
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mtNfl;Nuh tpjp:  
 
 mNthNfl;Nuh tpjpapd; gb> khwh ntg;gepiy kw;Wk; mOj;jj;jpy; 

thAtpd; gUkd; mt;thAtpy; cs;s mZf;fs; my;yJ 
%yf;$Wfspd; vz;zpf;iff;F Neh;j;jftpy; ,Uf;Fk;.  

   
mjhtJ V α n  

  (my;yJ) 
V

n
= khwpyp  

 xU Nkhy; nghUspy; cs;s nkhj;j mZf;fspd; vz;zpf;if 
mNthNfl;Nuh vz; vd tiuaWf;fg;gLk;. ,jd; kjpg;G 6.023 × 1023 / 
Nkhy;.  

 
thAf;fs;; 
 
 thAf;fis ,ay;G thAf;fs; kw;Wk; ey;ypay;G thAf;fs; vd;W ,U 

tiffshfg; gphpf;fyhk;.  
 
,ay;G thAf;fs;:  
 
 Fwpg;gpl;l fth;r;rp tpirapdhy;> xd;Nwhnlhd;W ,iltpid Ghpe;J 

nfhz;bUf;Fk; mZf;fs; my;yJ %yf;$Wfs; mlq;fpa thAf;fs; 
,ay;G thAf;fs; vd miof;fg;gLk;. kpf mjpfsT ntg;gk; my;yJ 
kpff; Fiwe;j msT mOj;jj;ij cila ,ay;G thAf;fs; 
ey;ypay;G thAf;fshf nray;gLk;. Vnddpy; ,e;epiyapy; mZf;fs; 
(m) %yf;$WfSf;fpilNa vt;tpj fth;r;rp tpirAk; nray;gLtJ 
,y;iy.  

 
ey;ypay;G thAf;fs;: 
  
 xd;nwhnlhd;W ,iltpid Ghpahky; ,Uf;Fk; mZf;fs; my;yJ 

%yf;$Wfis cs;slf;fpa thAf;fs; ey;ypay;G thAf;fs; vd 
miof;fg;gLk;.  

 
 Mdhy; eilKiwapy; ve;j thAf;fSk; ey;ypay;G jd;ik tha;e;jJ 

my;y. vy;yh thAtpd; %yf;$WfSk; mitfSf;fpilNa 
Fwpg;gplj;jf;f msTf;F ,iltpid Ghpfpd;wd. Mdhy; ,e;j 
,iltpidfs; Fwthd mOj;jk; kw;Wk; cah; ntg;g epiyapy; tY 
Fiwe;J fhzg;gLfpd;wd. Vnddpy; ey;ypay;G thAf;fspy; mZf;fs; 
my;yJ %yf;$WfSf;fpilNaahd fth;r;rp tpirapd; typik FiwT. 
vdNt ,ay;G thAit Fiwthd mOj;jk; kw;Wk; cah; ntg;g 
epiypay; ey;ypay;G thA vdf; Fwpg;gplyhk;.  

 
 ey;ypay;G thAf;fs; ghapy; tpjp> rhh;y]; tpjp kw;Wk; mtNfl;Nuh 

tpjpfSf;F cl;gLfpd;wd. ,e;j tpjpfs; ahTk; thAtpd; mOj;jk;> 
gUkd;> ntg;gepyi kw;Wk; mZf;fspd; vz;zpf;if Mfpatw;wpw;F 
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,ilNaahd njhlh;ig jUfpd;wd. xU Fwpg;gpl;l epiyapy; cs;s 
ey;ypay;G thAtpy; Nkw;fz;l midj;J fhuzpfSk; xU Fwpg;gpl;l 
kjpg;igf; nfhz;bUf;Fk;. mjd; epiyapy; khw;wk; Vw;gLk; NghJ xd;W 
myyJ mjw;F Nkw;gl;l fhuzpfspd; kjpg;GfspYk; khw;wk; 
Vw;gLfpwJ. ,e;j khw;wj;ij Nkw;fhZk; %d;W tpjpfSk; 
njhlh;GgLj;Jfpd;wd.  

 
ey;ypay;G thAr; rkd;ghL 
 
 ey;ypay;G thAf;fspd; gz;Gfis (mOj;jk;> gUkd;> ntg;gepiy 

kw;Wk; mZf;fspd; vz;zpf;if) njhlh;G gLj;Jk; rkd;ghL 
mt;thAf;fspd; ey;ypay;G rkd;ghL MFk;. xU ey;ypay;G thAthdJ 
ghapy; tpjp> rhh;y]; tpjp kw;Wk; mtNfl;Nuh tpjpfSf;F cl;gLk;.  

 
 ghapy; tpjpg;gb  
  PV = khwpyp 
 rhh;y]; tpjpg;gb>  
  V/T = khwpyp 
 mtNfl;Nuh tpjpg;gb  
  V/n = khwpyp    
rkd;ghL kw;Wk; rkd;ghLfspypUe;J  
  PV/nT = khwpyp  
 
 Nkw;fz;l ,e;j rkd;ghL thA ,izrkd;ghL vd miof;fg;gLk;. μ 

Nkhy; msTs;s thAtpidf; nfhz;bUf;Fk; thAf;fspy; cs;s 
nkhj;j mZf;fspd; vz;zpf;if mtNfl;Nuh vz;zpd; (NA) μ 
klq;fpw;F rkkhFk;. ,e;j kjpg;ghdJ rkd;ghL gpujpapl>  

  mjhtJ n = μNA 
  rkd;ghL gpujpapl>  
   PV / μNAT = khwpyp  
,e;j khwpyp Nghy;l;];Nkd; khwpyp (kB = 1.381×10-23JK-1) vd 
miof;fg;gLfpwJ.  
 
  PV/ μNAT = kB  
  PV = μNAkBT 
 
,q;F> μNAkB = R, ,J nghJ thA khwpyp vd miof;fg;gLk;. ,jd; 
kjpg;G 8.31 J mol-1K-1 

  PV = RT  
 
epidtpy; nfhs;f  
 
 ntg;g Mw;wy; cl;ftu;jy; my;yJ ntspapLjypd; SI myF [{y; (J)  
 



 

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

 ntg;g Mw;wyhdJ vg;nghOJk; ntg;g epiy mjpfkhf cs;s 
nghUspypUe;J ,Ue;J ntg;gepiy Fiwthf cs;s nghUspw;F 
guTk;.  
 

 xU nghUspy; ,Uf;Fk; ntg;gj;jpd; msT ntg;gepiy vd 
tiuaWf;fg;gLfpwJ. ,jd; SI myF nfy;tpd; (K)  

 

 midj;Jg; nghUl;fSk; ntg;gg;gLj;Jk; NghJ fPo;f;fz;l xd;W 
my;yJ mjw;F Nkw;gl;l khw;wq;fSf;f cl;gLfpd;wd.  
 

o nghUspd; ntg;gepiy caUk;  
o jpl epiyapYs;s xU nghUs; jput epiyf;Nfh my;yJ jput 

epiyapYs;s xU nghUs; thA epiyf;Nfh khw;wk; milAk;.  
o ntg;gg;gLj;Jk;NghJ nghUshdJ tphptilAk;  

 
 midj;J tifahd nghUs;fSk; (jpl> jput kw;Wk; thA) 

ntg;gg;gLj;Jk; NghJ tphptilAk;.  
 
 xU Fwpg;gpl;l msT ntg;gepiy caUk; NghJ> jputj;jpy; Vw;gLk; 

tphpT jplg;nghUis tpl mjpfkhfTk;> thAf;fspy; Vw;gLk; tphpT jpl 
kw;Wk; jput nghUl;fspy; Vw;gLk; tphpit tpl mjpfkhf ,Uf;Fk;.  

 
 ve;j xU nfhs;fyd;fSk; ,y;yhky; Neubahf jputj;jpid 

ntg;gg;gLj;Jk; NghJ Vw;gLk; tphpT cz;ik ntg;g tphpT vdg;gLk;.  
 
 nfhs;fydpd; tphptpid nghUl;gLj;jhky; jputj;jpd; Njhw;w tphptpid 

kl;Lk; fzf;fpy; nfhs;tNj jputj;jpd; Njhw;w ntg;g tphpT vd 
miof;fg;gLk;.  
 

 jputj;jpw;F Fwpg;gpl;l msT ntg;g Mw;wy; mspf;Fk; NghJ Vw;gLk; 
cz;ik ntg;g tphpT> Njhw;w ntg;g tphptpid tpl mjpfkhf 
,Uf;Fk;.  
 

 xd;NwhL xd;W ,iltpid Ghpahky; ,Uf;Fk; mZf;fs; my;yJ 
%yf;$Wfis cs;slf;fpa thAf;fNs ey;ypay;G thAf;fs; vdg;gLk;.  
 

 ey;ypay;G thAr;rkd;ghL PV = RT. ,J thAf;fspd; epiyr;rkd;ghL 
vdTk; miof;fg;gLk;. ,jpy; R vd;gJ nghJ thA khwpyp 8.31Jmol-1 
K-1) MFk;.  

 
jPh;f;fg;gl;l fzf;Ffs;:  
vLj;Jfhl;L  
 
 70 kpyp nfhs;ssT cs;s nfhs;fydpy; 50 kpyp jputk; 

epug;gg;gl;Ls;sJ. jputk; mlq;fpa nfhs;fyid ntg;gg;gLj;Jk; NghJ 
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jputj;jpy; epiy nfhs;fydpy; 50 – kpyp-ypUe;J 485 kpyp Mf 
FiwfpwJ. NkYk; ntg;gg;gLj;Jk; NghJ nfhs;fydpy; jputj;jpd; 
epiy 51.2 kpyp Mf caUfpwJ vdpy; jputj;jpd; cz;ik ntg;g 
tphpT kw;Wk; Njhw;w ntg;g tphpitf; fzf;fpLf.  

 
jPh;T:  
 
jputj;jpd; Muk;g epiy L1 = 50 kpyp 
nfhs;fydpd; tphpthy; jputj;jpd; epiy L2 = 48.5 kpyp 
jputj;jpd; ,Wjp epiy L3 = 51.2 kpyp 
Njhw;w ntg;g tphpT L3 – L1 
= 512 kpyp – 50 kpyp =1.2 kpyp 
cz;ik ntg;g tphpT = L3 – L2  
 = 51.2 kpyp – 48.5 kpyp = 2.7 kpyp 
 
vLj;Jf;fhl;L 2  
 
 khwhj ntg;gepiyapy; cs;s thAtpd; mOj;jj;ij ehd;F klq;F 

mjpfhpf;Fk;NghJ> mt;thAtpd; gUkd; 20 cc (V1, cc) ypUe;J V2 cc 
Mf khWfpwJ vdpy;> gUkd; V2 cc itf; fzf;fpLf.  

 
jPh;T:  
 
njhlf;f mOj;jk; (P1) = P 
,Wjp mOj;jk; (P2) = 4P  
njhlf;f gUkd; (V1) = 20 cc = 20 cm3 
,Ujp gUkd; (V2) = ?  
ghapy; tpjpapd; gb>  
 
PV = khwpyp 
P1V1 = P2V2  

1
2 1

2

P
V V

P
 

 
320

4

P
cm

P
 

 
V2 = 5 cm3  
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11TH ,aw;gpay; 
njhFjp – 2 
myF – 8 

 

ntg;gKk; ntg;g ,af;ftpaYk; (Heat and Thermodynamics)  
ntg;gk; kw;Wk; ntg;gepiy:  
mwpKfk;:  
 
ntg;gepiy kw;Wk; ntg;g ,t;tpuz;Lk;> md;whl tho;tpy; kpf Kf;fpag; 
gq;fhw;Wfpd;wd. midj;J caphpdq;fSk; rhptu nray;gLtjw;F 
mtw;wpd; cly; ntg;gepiyia xU Fwpg;gpl;l mstpy; guhkhpj;jy; 
mtrpakhFk;. cz;ikapy; caphpdq;fs; tho;tjw;Fj; Njitahd 
ntg;gepiyia #hpaNd jUfpwJ. ,aw;ifiag; GHpe;J nfhs;tjw;F 
kpfTk; mbg;gilahdJ ntg;gepiy kw;Wk; ntg;gj;ijg; gw;wpa 
GhpjyhFk;. ntg;gepiy> ntg;gk; Nghd;wtw;iw tpsf;Fk; ,aw;gpaypd; xU 
gphpNt ntg;g ,af;ftpay;> ,e;j myfpy; toq;fg;gl;Ls;s fUj;Jf;fs; 
ntg;gk;> Fsph;r;rp kw;Wk; ntg;gepiyia ntg;gj;jpypUe;J NtWgLj;jpg; 
gh;g;gjw;F JizGhpAk;. ntg;g ,af;ftpaypy; cs;s ntg;gk; kw;Wk; 
ntg;gepiy ,t;tpuz;Lk; xd;Wld; xd;W neUq;fpaj; njhlh;Gila 
ntt;NtW ,aw;gpay; msTfshFk;.  
 
ntg;gj;jpd; cl;fUj;J  
Fiwe;j ntg;gepiyapYs;s nghUspd; kPJ> mjpf ntg;gepiyapYs;s 
nghUis itf;Fk; NghJ> mjpf ntg;gepiyapYs;s nghUspypUe;J 
Fiwe;j ntg;gepiyAs;s nghUSf;F jd;dpr;irahf Mw;wy; ghpkhw;wk; 
vw;gLk;. ,t;thw;wYf;F ntg;g Mw;wy; my;yJ ntg;gk; vd;W ngah;. 
,t;thw;wy; ghpkhw;w epfo;Nt ntg;gg;gLj;Jjy; vd;W miof;fg;gLk;. ,e;j 
ntg;gg;ghpkhw;wj;jpdhy; rpy Neuq;fspy; nghUspd; ntg;gepiy caUk; 
my;yJ khw;wk; Vw;glhky; mNj ntg;gepiyapNyNa ePbf;Fk;.  
 
ntg;gk; vd;gJ Mw;wy; msT vd;w jtwhd Ghpjy; rpy Neuq;fspy; 
Vw;gLtJz;L. ",J kpfTk; ntg;gkhd jz;zPh;; ",J ntg;gk; Fiwe;j 
jz;zPh;" Nghd;wit nghUsw;w thf;fpaq;fshFk;. Vnddpy;> ntg;gk; 
vd;gJ xU msT my;y; mJ cah; ntg;gepiyapYs;s nghUspypUe;J 
Fiwe;j ntg;gepiy cs;s nghUSf;f ghAk; ghpkhw;w Mw;wyhFk;. 
ntg;gg;gLj;Jk; epfo;T KbTw;wg; gpd;dh; ntg;gk; vd;w thh;j;ijia ehk; 
gad;gLj;jf;$lhJ. ntg;gk; vd;gJ ghpkhw;wkilAk; Mw;wiy 
Fwpf;FNkad;wp nghUspy; Nrkpj;Jitf;fg;gl;Ls;s Mw;wiyf; Fwpf;fhJ.  
 
 
vLj;Jf;fhl;L:  
a. ,e;j Vhpapy; mjpf kio cs;sJ.  
b. Ftisapy; cs;s #lhd NjePhpy; mjpf ntg;gk; cs;sJ.  
,t;tpuz;L $w;Wfspy; cs;s jtW vJ?  



 

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

jPh;T:  
kionghopAk; NghJ> Nkfq;fspypUe;J Vhp jz;zPiug; ngWfpwJ. kio 
nghoptJ epd;wTld; Vhp Kd;G ,Ue;jij tpl mjpfj; jz;zPiug; 
ngw;wpUf;Fk;. ,q;F kio vd;gJ Nkfq;fspypUe;J jz;zPiug; ngWk; xU 
nrayhFk;. kio nghoptJ xU msT my;y. khwhf kio Nkfq;fs; 
jz;zPuhf khw;wkile;J Vhpf;F nry;tijf; Fwpf;Fk;. vdNt Vhpapy; 
mjpf kio cs;sJ vd;W $WtJ jtwhFk;. khwhf Vhpapy; mjpfj; 
jz;zPh; cs;sJ vd;W $WtNj nghUj;jkhdjhFk;.  
 
Ftisapy; cs;sNjePh; ntg;gg;gLj;Jtjhy; mLg;gpypUe;J ntg;gj;ijg; 
ngWfpwJ. NjePiu ,wf;fp itj;jTld; mJ Kd;gpUe;jijtpl mjpf mf 
Mw;wiyg; ngw;wpUf;Fk;. ntg;gk; vd;gJ cah; ntg;gepiyapYs;s 
nghUspypUe;J> Fiwe;j ntg;gepiyapYs;s nghUSf;F Mw;wy; 
nry;tijf; Fwpf;fpwJ. ntg;gk; XH; msT my;y. vdNt Ftisapy; 
cs;s NjePhpy; mjpf ntg;gk; cs;sJ vd;W $Wtij tp Ftisapy; 
cs;s NjePh; mjpf #lhf cs;sJ vd;gNj nghUj;jkhdjhFk;.  
 
Ntiyapd; cl;fUj;J:  
 
cq;fspd; ,uz;L cs;sq;iffisAk; xd;Wld; xd;W Nja;f;Fk;NghJ> 
mtw;wpd; ntg;gepiy cah;tij fhzyhk;. cq;fs; cs;sq;iffspd; kPJ 
xU Ntiy nra;ag;gLfpwJ. me;j nra;ag;gl;l Ntiyahy;jhd; 
ntg;gepiy cah;e;Js;sJ. jw;NghJ cq;fs; cs;sq;iffis fd;dj;jpd; 
kPJ itf;Fk;NghJ> fd;dj;jpd; ntg;gepiy cah;tijf; fhzyhk;. 
Vndd;why; cs;sq;iffspy; ntg;gepiy fd;dj;jpy; ntg;gepiyia tpl 
mjpfk;. mjdhy; ntg;gk; cs;sq;ifapypUe;J fd;dj;jpw;F gha;fpwJ. 
NkNy $wg;gl;l vLj;Jf;fhl;bypUe;J ehk; mwptJ vd;dntd;why; 
cs;sq;iffspd; ntg;gepiy cah;e;jJ nra;ag;gl;l Ntiyapdhy;> 
fd;dj;jpd; ntg;gepiy cah;e;jJ cs;sq;iffspypUe;J> fd;dj;jpw;F 
ntg;gk; ghpkhw;wg;gl;ljhy;> jhd; ,it fhl;lg;gl;Ls;sd.  
 
mikg;G xd;wpd; kPJ Ntiy nra;ag;gLk; NghJ rpy Neuq;fspy;> 
mikg;gpd; ntg;gepiy caUk;.  
 
my;yJ rpy Neuq;fspy; mNj epiyapy; ePbf;Fk;. ntg;gj;ijg; NGhd;Nw 
NtiyAk; xU msT my;y. mJ Mw;wiy ghpkhw;Wk; xU nrayhFk;. 
vdNt ,e;jg;nghUs; mjpf Ntiyiag; ngw;Ws;sJ my;yJ Fiwe;j 
Ntiyiag; ngw;Ws;sJ Nghd;w thf;fpaq;fisg; gad;gLj;jf;$lhJ.  
 
mikg;G> #oypd; kPJ xU Ntiyiar; nra;J mr;#oYf;F Mw;wiy 
khw;wk; nra;Ak; my;yJ #oy;> mikg;gpd; kPJ xU Ntiyia nra;J 
me;j mikg;gpw;F Mw;wiy khw;wk; nra;Ak;. vdNt xU nghUspypUe;J 
kw;nwhU nghUSf;F Ntiy %ykhf Mw;wiy khw;Wtjw;F mt;tpuz;L 
nghUs;fSk; ntt;NtW ntg;gepiyapy; ,Uf;f Ntz;ba mtrpakpy;iy.  
 
ntg;gepiyapd; cl;fUj;J:  
ntg;gepiy vd;gJ nghUnshd;wpd; #Ljd;ik my;yJ Fsph;j;jd;ikiaf; 
Fwpg;gjhFk;. #lhf cs;s nghUnshd;wpd; ntg;gepiy cah;e;j 
kjpg;igg; ngw;wpUf;Fk;. ,uz;L nghUs;fs; ntg;gj; njhlh;gpy; cs;s 
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NghJ mitfSf;fpilNa ghAk; ntg;gj;jpd; jpiria ntg;gepiy 
jPh;khdpf;fpwJ.  
 
 
ntg;gepiyapd; SI myF nfy;tpd; (K)  
 
Fwpg;G: ntg;g ,af;ftpaypYk; mOj;j myF thAf;fspd; ,af;ftpaw; 
nfhs;if ,uz;bYk;> ehk; ve;j fzf;fPl nra;Ak; NghJ> ntg;gepiyia 
nfy;tpd; myfpy; kl;LNk gad;gLj;j Ntz;Lk;.  
eilKiwapy; nry;rpa]; (°C) kw;Wk; /ghud;`Pl; (°F) vd;w msTfs; 
gad;gLj;jg;gLfpd;wd.  
ntg;gepiykhdpiaf nfhz;L (Thermometer) nghUspd; ntg;gepiyia 
mse;jwpayhk;.  
xU ntg;gepiy mstpLk; KiwapypUe;J kw;nwhU ntg;gepiy mstpLk; 
Kiwf;F khw;Wtjw;fhd fzf;fPl;L Kiwfs; nfhLf;fg;gl;Ls;sd.  
 
gUg;nghUspd; ntg;gg;gz;Gfs;:  
ghapy; tpjp> rhh;y]; tpjp kw;Wk; ey;ypay;G thA tpjp:  
 
gUkd; V nfhz;l nfhs;fydpy; Fiwe;j mOj;jj;jpy; (mlh;j;jp) cs;s 
thA xd;wpidf; nfhz;L epfo;j;jg;gl;l NrhjidapypUe;J gpd;tUk; 
KbTfs; fpilf;fpd;wd.  
 

 khwh ntg;gepiyapYs;s thA xd;wpd; mOj;jk;> mjd; gUkDf;F 

vjph;tpfpjj;jpypUf;Fk; 
1

P
v

 
 

 
 ,jid ,uhgh;l; ghapy; (Robert 

Boyle) vd;gth; (1627 – 1691) fz;lwpe;jhh;. vdNt ,t;tpjp 
ghapy;tpjp vd miof;fg;gLfpwJ.  

 
ntg;gepiyia xU mstpLk; KiwapypUe;J kw;nwhU mstpLk; Kiwf;F 
khw;Wtjw;fhd topKiw  
 
mstpLk; Kiw  nfy;tpd; Kiwf;F  nfy;tpd; KiwapypUe;J 

kw;w Kiwf;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;J 

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

kw;w Kiwf;F  
ghud;`Pl;  °C = (°F – 32) ÷ 1.8 ° F = (1.8 × °C) + 32  
 

 khwh mOj;jj;jpypUe;J thA xd;wpd; gUkd;> mjd; ntg;gepiyf;F 
(nfy;tpd;) Neh;j;jftpypUf;Fk;. V T    
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 ,jid [hf;]; rhh;y]; (Jacques Charles) (1743-1823) vd;gth; 
fz;lwpe;jhh;. vdNt ,t;tpjp rhh;y]; tpjp vd;W miof;fg;gLfpwJ. 
,t;tpuz;L tpjpfisAk; xd;wpizf;Fk;NghJ gpd;tUk; rkd;ghL 
fpilf;Fk;  
 PV = CT ,q;F C vd;gJ Neh;f;Fwp nfhz;l khwpypahFk;.  
 

,e;j Neh;f;Fwp khwpyp C nfhs;fydpYs;s Jfs;fspd; vz;zpf;iff;F 
Neh;tpfpjj;jpy; ,Uf;Fk; vd;gij gpd;tUk; tpthjj;jpd; %yk; mwpayhk;. 
xj;j gUkd; V, mOj;jk; P kw;Wk; ntg;gepiy T, nfhz;l xNu 
tifahd thAthy; ,t;tpuz;L nfhs;fyd;fSk; epug;gg;gl;Ls;sd vd;f. 
,uz;L nfhs;fydpYk; cs;s thA NkNy Fwpg;gpl;Ls;s PV = CT vd;w 
rkd;ghl;bd; gb nray;gLk;. ,t;tpuz;L  
 
jdpj;jdpahd nfhs;fyidAk; fhl;bAs;sthW xNu mikg;ghff; 
fUjpdhy; mt;thAtpd; mOj;jk; kw;Wk; ntg;gepiy XNu kjpg;gpidg; 
ngWk; Mdhy; gUkDk; kw;Wk; ntg;gepiy Jfs;fspd; vz;zpf;ifAk; 
,uz;L klq;fhFk;.  
MfNth thAtpd; gUkd; 2V kw;Wk; Jfs;fspd; vz;zpf;if 2C. vdNt 

ey;ypay;T thAr; rkd;ghL 
(2 )

2
P V

C
T

 . ,r;rkd;ghL ekf;F czh;j;JtJ 

vd;dntd;why; Neh;f;Fwp khwpyp C fz;bg;ghf thAtpYs;s Jfs;fspd; 
vz;zpf;ifia rhh;e;jpUf;Fk; vd;gjhFk;. NkYk; ,jd; ghpkhzk; 

1PV
JK

T

 
 

 
 ,e;j Neh;f;Fwp khwpyp C I Jfs;fspd; vz;zpf;if (N) apd; 

k klq;F vd vOjyhk;. ,q;F k vd;gJ nghJ khwpypahd Nghy;l;];nkd; 
khwpypahFk;. (1.381 × 10-23 JK-1) 
   PV = NkT  
rkd;ghL I Nkhy;fspd; mbg;gilapYk; vOjyhk;.  
 
thA xd;W μ Nkhy;fs; nfhz;l Jfs;fisg; ngw;wpUe;jhy;> 
mt;thAtpYs;s nkhj;jj;Jfs;fspd; vz;zpf;ifia gpd;tUkhW 
Fwpg;gplyhk;.  
    N = μ NA 

,q;F NA vd;gJ mtfhl;Nuh vz; (6.023 × 1023 mol-1) MFk;. rkd;ghL 
,y; cs;s N ,d; kjpg;ig gpujpapLk;NghJ PV = μ NAkT 
vdf;fpilf;Fk;. ,q;F NAk = R vd;gJ nghJ thAkhwpyp vd 
miof;fg;gLk;. ,jd; kjpg;G 8.314 J /mol. K. 
vdNt μ Nkhy; nfhz;l ey;ypay;G thA xd;wpd; thAr; rkd;ghl;il 
gpd;tUkhW vOjyhk;.  
 
,r;rkd;ghl;bw;F ey;ypay;G thAtpd; epiyr;rkd;ghL (equation of state) 
vd;W ngah;. ,r;rkd;ghL rkepiyapYs;s ntg;g ,af;ftpay; mikg;G 
xd;wpd; mOj;jk;> gUkd; kw;Wk; ntg;gepiyia xd;Wld; xd;W 
njhlh;GgLj;JfpwJ.  



 

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

vLj;Jf;fhl;L  
8 km njhiytpypUe;J kpjptz;bapd; %yk; gs;spf;F tUk; khztpapd;> 
kpjptz;bapd; rf;fuj;jpd; fhw;wOj;jk; 27°C ,y; 240 kPa. mk;khztp 
gs;spia mile;jTld; rf;fuj;jpd; ntg;gepiy 39°C vdpy; rf;fuj;jpd; 
fhw;wOj;jj;jpd; kjpg;gpidf; fhz;f.  
 
jPh;T:  
rf;fuj;jpy; cs;s fhw;wpid ey;ypay;G thAthff; fUjpdhy;> thA 
%yf;$Wfspd; vz;zpf;ifAk; rf;fuj;jpd; gUkDk; ,q;F khwpypahFk;. 
vdNt 27°C ntg;gepiyapYs;s thA %yf;$Wfs; P1V1 = NkT1 ,yl;rpa 
thAr; rkd;ghl;ilAk;> 39°C ntg;gepiyapYs;s thA %yf;$Wfs; P2V2 
= NkT2 vd;w ,yl;rpa thAr; rkd;ghl;ilAk; epiwT nra;Ak;.  
 
,q;F T1 kw;Wk; T2 vd;gJ nfy;tpd; ntg;gepiy MFk;.  
 
  V1 = V2 = V  

  1 1

2 2

PV NkT

PV NkT
  

  1 1

2 2

P T

P T
  

  2
2 1

1

T
P P

T
  

 3

2

312
240 10 249.6

300

K
P Pa kPa

K
     

   
vLj;Jf;fhl;L  
37°C cly; ntg;g epiyAila kdpjnuhUth; Rthrpf;Fk; NghJ> mthpd; 
EiuaPuypy; 5.5 ypl;lh; fhw;W 1 tsp kz;ly mOj;jj;jpy; (1 atm = 101 
kPa) cs;Ns nry;fpwJ. kdpjhpd; EiuaPypy; cs;s Mf;]p[d; 
%yf;$Wfspd; vz;zpf;ifiaf; fzf;fpLf. (Fwpg;G : fhw;wpy; 21% 
Mf;rp[d; cs;sJ)  
jPh;T:  
EiuaPuypy; cs;s fhw;iw Xh; ey;ypay;G thAthff; fUjp> ey;ypay;G 
thAr; rkd;ghl;ilg; gad;gLj;jp thA %yf;$Wfspd; vz;zpf;ifiaf; 
fzf;fplyhk;.  
 
   PV = NkT  
,q;F thAtpd; gUkd; ypl;lhpy; nfhLf;fg;gl;Ls;sJ. xU ypl;lh; vd;gJ 
10 cm gf;f msT nfhz;l fdrJuf; nfhs; fydpd; gUkDf;Fr; rkk; 
vdNt>  
   
 1 ypl;lh; = 10 cm × 10 cm × 10 cm = 10-3 m3  

   
5 3 3

23 1

1.01 10 5.5 10

1.38 10 310

PV Pa m
N

kT JK K



 

  
 

 
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  N = 1.29 × 1023 %yf;$Wfs;  
 
fzf;fplg;gl;l N kjpg;gpy; 21% kl;LNk Mf;]p[d; %yf;$WfshFk;. 
vdNt nkhj;j Mf;]p[d; %yf;$Wfspd; vz;zpf;if  

  = 1.29 × 1023 × 
21

100
 

Mf;]p[d; %yf;$Wfspd; vz;zpf;if = 2.7 × 1022 %yf;$Wfs;  
 
vLj;Jf;fhl;L:  
xU Nkhy; msTs;s VNjDk; xU thAtpd; gUkid gbj;ju ntg;gepiy 
kw;Wk; mOj;jj;jpy; (SPT) fhz;f. NkYk; mNj %yf;$Wfspd; gUkid 
miwntg;gepiy (300K) kw;Wk; xU tspkz;ly mOj;jj;jpy; (1 atm) 
fzf;fpLf.  
gbj;ju ntg;gepiy kw;Wk; mOj;jj;jpy;> ntg;gepiy (T = 273 K my;yJ 
0°C) kw;Wk; mOj;jk; ( P = 1 atm my;yJ 101.3 kPa)  

ey;ypay;G thAr;rkd;ghl;il ,q;F gd;gLj;Jk; NghJ 
RT

V
P


  

 
,q;F 1mol  kw;Wk; R = 8.314 J/mol.K. ,k;kjpg;Gfis rkd;ghl;by; 
gpujpapLk; NghJ  

   
5 2

(1 )(8.314 )(273 )

1.013 10

J
mol K K

molV
Nm




 

   = 22.4 × 10-3 m3  
ehk; mwpe;j gb 1 ypl;lh; (L) = 10-3 m3. 
,jpypUe;J 1 Nkhy; msTs;s ve;j xU ey;ypay;G thAtpd; gUkd; 22.4 
ypl;lh; vd ehk; mwpe;J nfhs;syhk;.  
miw ntg;gepiyapy; xU Nkhy; msTs;s thAtpd; gUkidf;fhd 22.4 

ypl;liu 
300

273

K

K
  My; ngUf;f Ntz;Lk;. mt;thW fzf;fpLk; NghJ> 

thAtpd; gUkd; 24.6 ypl;lh; vdf;fpilf;Fk;.  
 
vLj;Jf;fhl;L:  
cdJ tFg;giwapy; cs;s fhw;wpd; epiwia ,ay;G ntg;gepiy kw;Wk; 
mOj;jj;jpy; (NTP) fzf;fpLf. ,q;F ,ay;G ntg;gepiy vd;gJ miw 
ntg;gepiyiaAk;> ,ay;G mOj;jk; vd;gJ xU tsp kz;ly 
mOj;jj;ijf; (1 atm) Fwpf;Fk;.  
 
jPh;T:  
tFg;giw xd;wpd; ruhrhp msT KiwNa 6m ePsk;> 5 m mfyk; kw;Wk; 
4 m caukhFk;. vdNt miwapd; gUkd; V = 6 × 5 × 4 = 120m3 MFk;. 
,g;gUkdpy; cs;s Nkhy;fspd; vz;zpf;ifiaf; fzf;fpl Ntz;Lk;.  
miw ntg;gepiyapYs;s (300K) xU Nkhy; thAtpd; gUkd; 24.6 
ypl;lh;. vdNt>  
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 %yf;$Wfspd; vz;zpf;if  

  
3

3 3

120
4878

24.6 10

m
mol

m



 


 

 
fhw;wpy; 21% Mf;]p[d;> 78% iel;u[d; kw;Wk; 1% Mh;fhd;> i`l;u[d;> 
`Pypak; kw;Wk; nrdhd; Nghd;w thaf;fspd; fyit cs;sJ. fhw;wpd; 
%yf;$W epiw 29 gmol-1 vdNt miwapy; cs;s fhw;wpd; nkhj;j epiw 
m = 4878 × 29 = 141.4 kg MFk;.  
 
ntg;g Vw;Gj;jpwd; kw;Wk; jd;ntg;g Vw;Gj;jpwd; (Hat capacity and 
specific heat capacity)  
 
27°C ntg;gepiyapYs;s ePH; kw;Wk; vz;iz ,t;tpuz;ilAk; rk 
mstpy; vLj;Jf;nfhz;L 50°C ntg;gepiyia milAk; tiu 
,t;tpuz;ilAk; ntg;gg;gLj;jTk;. 50°C ntg;gepiyia miltjw;fhd 
Neujijj; jdpj;jdpNa fz;lwpaTk;. ,t;tpuz;L Neuq;fSk; epr;rak; 
xd;whf ,Uf;fhJ. vz;izAld; xg;gpLk;NghJ ePh; mjpf Neuj;ij 
vLj;Jf;nfhs;Sk;. ,jpypUe;J 50°C ntg;gepiyia mila 
vz;iziatpl ePUf;F mjpf ntg;gk; Njit vd;gij ehk; mwpayhk;. 
,g;NghJ ,uz;L klq;F ePhpid vLj;Jf;nfhz;L mjd; ntg;gepiy 50°C 
milAk; tiu ntg;gg;gLj;jp mjw;fhd Nej;ij fz;lwpAk; NghJ> mJ 
Vw;fdNt fz;lwpag;gl Neujijg; Nghd;W ,Uklq;fhf ,Ug;gijAk; ehk; 
mwpayhk;.  
 
nfhLf;fg;gl;l nghUspd; ntg;gepiy> T apypUe;J T + ∆T Mf cah;j;j 
Njitg;gLk; ntg;gj;jpd; msNt 'ntg;g Vw;Gj;jpwd;" vd 
tiuaWf;fg;gLfpwJ.  

  ntg;g Vw;gj;jpwd; S = 
Q

T




 

xU fpNyhfpuhk; epiwAila nghUspd; ntg;gepiyia xU nfy;tpd; 
my;yJ 1°C cah;j;j Njitg;gLk; ntg;gj;jpd; msNt> jd; ntg;g 
Vw;Gj;jpwd; vd tiuaWf;fg;gLfpwJ.  
  Q = ms∆T 

  vdNt s = 
1 Q

m T

 
  

 
 

,q;F s vd;gJ nghUspd; jd;ntg;g Vw;Gj;jpwdhFk;. ,jd; kjpg;G 
nghUspd; jd;ikiar; rhh;e;jNjad;wp msit rhh;e;jjy;y.  
  ∆Q = ntg;gj;jpd; msT 
  ∆T = ntg;gepiy khw;wk;  
  m = nghUspd; epiw  
 
jd;ntg;g Vw;Gj;jpwd; SI myF J kg-1 K-1MFk;. ntg;g Vw;Gj;jpwd;> jd; 
ntg;g Vw;Gj;jpwd;> jd; ntg;g Vw;Gj;jpwd; ,uz;Lk; Neh;f;Fwp nfhz;l 
msTfs; MFk;.  
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ePhpd; jd;ntg;g Vw;Gj;jpwd; ngUk kjpg;igg; ngw;Ws;sij mwpayhk;. 
,jd; fhuzkhfj;jhd; kpd; cw;gj;jp epiyaq;fs; kw;Wk; mZf;fU 
ciyfspYk; ePhpid Fsp&l;bahf (Coolant)gad;gLj;JfpNwhk;.  
 
rpy nghJthd nghUs;fspd; jd;ntg;g Vw;Gj;jpwd; (20°C ntg;gepiy 
kw;Wk; 1 atm mOj;jj;jpy;)  
 

 

 
 
ntg;g Vw;Gj;jpwd; my;yJ jd;ntg;g Vw;Gj;jpwd; vd;gJ nghUs;fspy; 
nghjpe;Js;s ntg;gj;jpd; msitf; Fwpg;git my;y. Vnddpy; ntg;gk; 
vd;gJ cah; ntg;g epiyapYs;s nghUspypUe;J Fiwe;j ntg;gepiy 
cs;s nghUSf;F ghAk; xU ghpkhw;w Mw;wyhFk;. vdNt ntg;g 
Vw;Gj;jpwd; vd;gijtpl mf Mw;wy; Vw;Gj;jpwd; vd;gNj rhpahd gjkhFk; 
Mdhy; neLq;fhykhf ,t;thh;j;ijfs; tof;fj;jpy; cs;sjhy; mtw;iw 
mg;gbNa ehk; gad;gLj;JfpNwhk;.  
 
 
xU epiwAila ,uz;L ntt;NtW nghUs;fis xNu tPjj;jpy; 
ntg;gg;gLj;Jk; NghJ> Fiwe;j jd;ntg;g Vw;Gj;jpwDila nghUspd; 
ntg;gepiy Ntfkhf mjpfhpf;Fk;. ,NjNghd;W mtw;iw Fsph;tpf;Fk; 
NghJk;> Fiwe;j jd;ntg;g Vw;Gj;jpwDila nghUs; Ntfkhf 
Fsph;tilAk;  
 
thAf;fspd; gz;Gfisg;gw;wp gbf;Fk;NghJ> Nkhyhh; (%yf;$W) jd;ntg;g 
Vw;Gj;jpwd; (molar specific heat capacity) eilKiwapy; 
gad;gLj;jg;gLfpwJ. Nkhyhh; (%yf;$W) jd;ntg;g Vw;Gj;jpwid 
gpd;tUkhW tiuaiw nra;ayhk;. xU Nkhy; msTs;s nghUspd; 
ntg;gepiyia 1K my;yJ 1°C cah;j;Jtjw;Fj; Njitg;gLk; ntg;g 
Mw;wypd; msNt Nkhyhh; (%yf;$W) jd;ntg;g Vw;gj;jpwd; vdg;gLk;. 
,jidg; gpd;tUkhW vOjyhk;.  

    
1 Q

C
T

 
  

 
 

 

nghUs; jd; ntg;g Vw;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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,q;F C vd;gJ nghUspd; Nkhyhh; (%yf;$W) jd;ntg;g Vw;gj;jpwidf; 
Fwpf;fpwJ. NkYk; μ vd;gJ nghUspy; cs;s %yf;$Wfspd; Nkhy; 
vz;zpf;ifiaf; Fwpf;Fk;.  
 
Nkhyhh; (%yf;$W) jd;ntg;g Vw;Gj;jpwdpd; myF J mol-1 K-1 MFk;. 
,JTk; xU Neh;f;Fwp nfhz;l msthFk;.  
 
jpl> jput kw;Wk; thAf;fspd; ntg;g tphpT:  
 
ntg;gepiy khw;wj;jpdhy; nghUs;fspd; tbtk;> gug;G kw;Wk; gUkdpy; 
Vw;gLk; khw;wNk ntg;g tphpT vdg;gLk;.  
 
nghUs;fspd; %d;W epiyfSk; (jpl> jput kw;Wk; thA) 
ntg;gg;gLj;Jk;NghJ tphptilAk;. jplg;nghUnshd;iw 
ntg;gg;gLj;Jk;NghJ mjd; mZf;fs; mtw;wpd; rkepiyg; Gs;spiag; 
nghUj;J Ntfkhf mjph;tilfpd;wd. kw;w nghUs;fSld; xg;gpLk; NghJ 
jplg;nghUs;fspd; mstpy; Vw;gLk; khw;wk; FiwthdjhFk;. ,uapy; 
tz;bfspd; ,Ug;gg;ghijfspy; rpy ,lq;fspy; rpwpa ,ilntsp 
tplg;gl;bUf;Fk;. Vnddpy; Nfhil fhyq;fspy; ,Ug;Gg;ghij tphptilAk;. 
mt;thW ntg;gepiy khw;wq;fspd; NghJ vspjhf tphptilaTk;> 
RUq;fTk; Vw;w tifapy; ghyq;fspYk;> ,Ug;Gg;ghijfspYk; tphptilAk; 
,izg;Gfs; fhzg;gLk;.  
 
jputq;fspd; %yf;$wpil tpir> jplg;nghUs;fspd; %yf;$wpil tpiria 
tplf; Fiwthf ,Uf;Fk;. vdNt mit jplg;nghUs;fistpl mjpfkhf 
tphptilAk;. ,e;jg; gz;gpd; mbg;gilapy;jhd; ghjur ntg;gepiykhdp 
nray;gLfpwJ.  
 
thA %yf;$Wfisg; nghUj;jtiu mtw;wpd; %yf;$wpiltpir 
fpl;lj;jl;l Gwf;fzpf;Fk; mstpNyNa ,Uf;Fk;. vdNt mit 
jplg;nghUs;fistpl kpf mjpfkhf tphptilAk;. vLj;Jf;fhl;lhf #lhd 
fhw;W milf;fg;gl;Ls;s gY}d;fspy; cs;s fhw;W %yf;$Wfis 
ntg;gg;gLj;Jk; NghJ mit tphptile;J mjpf ,lj;ij 
milj;Jf;nfhs;Sk;.  
 
ntg;gepiy cah;thy; nghUs;fspd; ghpkhzj;jpy; Vw;gLk; mjpfhpg;Ng 
ntg;gtphpT vdg;gLk;.  
 
ePsj;jpy; Vw;gLk; tphpT ePs; tphpT (Linear expansion) vd miof;fg;gLk;. 
,NjNghd;W gug;gpy; Vw;gLk; tphpT gug;G tphpT (Area expansion) vdTk;> 
gUkdpy; Vw;gLk; tphpT gUk tphpT (Volume expansion) vdTk; 
miof;fg;gLk;.  
 
ePs; tphpT:  
jplg;nghUs;fspy;> ∆T vd;w rpW ntg;gepiy khw;wj;jhy; ePsj;jpy; Vw;gLk; 

rpW khw;wk; 
L

L

 
 
 

> ahdJ ∆T f;F Neh;tpfpjj;jpy; ,Uf;Fk;.  
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L

L
T

L



   

vdNt 
L

L

L T






 

,q;F αL ePs; tphpTf;Fzfk;  
  ∆ L = ePsj;jpy; Vw;gLk; khw;wk;  
  L = njhlf;f ePsk;  
 ∆L = ntg;gepiyapy; Vw;gl;l khw;wk;  
 
vLj;Jf;fhl;L:  
gpuhd;]; ehl;bYs;s ,Uk;ghy; nra;ag;gl;l <gps; NfhGuj;jpd; cauk; 
fpl;ljl;l 300 m MFk;. gpuhd;]; ehl;bd; Fsph;fhyj;jpd; ntg;gepiy 2°C 
kw;Wk; Nfhilf;fhyj;jpd; ruhrhp ntg;gepiy 25°C ,t;tpuz;L gUt 
epiyfSf;fpilNa <gps; NfhGuj;jpd; cauj;jpy; Vw;gLk; khw;wj;ijf; 
fzf;fpLf. ,Uk;gpd; ePs; tphpTf; Fzfk; α = 10 × 10-6 per°C  
jPh;T:  

 
L

L
T

L



   

 LL L T      
,Wf;fkhd %lg;gl;Ls;s fz;zhbf;Ftisapd; %bia vspjhfj;jpwf;f> 
mjid #lhd jz;zPhpy; mUNf rpwpJ Neuk; itj;jpUf;f Ntz;Lk;. 
gpd;dh; mjid vspjhfj; jpwf;fyhk;. Vnddpy; fz;zhbf; Ftisapd; 
%bapd; ntg;g tphpT fz;zhbiatpl mjpfkhf ,Ug;gjhFk;.  
Ntfitf;fg;gl;l #lhd Kl;ilia Fsph;e;j jz;zPhpy; Nghl;L mjd; 
xl;bid chpj;jhy; mJ Kl;ilapypUe;J vspjhf gphpe;J tUk;. Vnddpy; 
Kl;il kw;Wk; XL xt;nthd;Wk; ntt;NtW ntg;gtphpitg; 
ngw;wpUg;gjhFk;.  
∆T = 10 × 10-6 × 300 × 23 = 0.69 m = 69 cm  
 
gug;G tphpT:  
∆T vd;w rpwa ntg;gepiy khw;wj;jhy; nghUspd; gug;gpy; Vw;gLk; 

gug;Gj;jphpG 
A

A

 
 
 

 MdJ ∆T f;F Neh;tpfpjj;jpy; ,Uf;Fk;. ,jidg; 

gpd;tUkhW Fwpg;gplyhk;.  

  
A

A
T

A



   

vdNt> 
A

A

A T






 

 ,q;F αA gug;G tphpTf; Fzfk;  
 ∆A = gug;gpy; Vw;gLk; khw;wk;  
 A  = njhlf;fg; gug;G  
 ∆T = ntg;gepiyapy; Vw;gl;l khw;wk;  
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gUk tphpT:  
∆T vd;w rpwpa ntg;gepiy khw;wj;jpdhy;> nghUspd; gUkdpy; Vw;gLk; 

gUkj;jphpG 
V

V

 
 
 

 MdJ ∆T f;F Neh;tpfpjj;jpy; ,Uf;Fk;.  

 

  
V

v T
V




   

vdNt>   
v

V

V L





 

,q;F αv = gUk tphpTf; Fzfk;  
∆ V = gUkdpy; Vw;gLk; khw;wk;  
V = njhlf;fg;gUkd;  
∆T = ntg;gepiyapy; Vw;gl;l khw;wk;  
jplg;nghUs;fspd; ePs; tphpT> gug;G kw;Wk; gUk tphpTf; Fzq;fspd; 
myF °C-1 my;yJ K-1 
  
nfhLf;fg;gl;l nghUSf;F  

L

L
T

L



   (ePs; tphpT)  

2 L

A
T

A



   (gug;G tphpT   2 ×  ePs; tphpT)  

3 L

V
T

V



   (gUk tphpT = 3 × ePs; tphpT)  

 
ePhpd; Kuz;gl;l tphpT (Anomalous Expansion of Water):  
rhjhuz ntg;gepiyfspy; jputq;fis ntg;gg;gLj;Jk;NghJ tphptilAk; 
kw;Wk; Fsph;tpf;Fk; NghJ RUq;Fk;. Mdhy; ePh; ,jw;F Kuzhd xU 
gz;igg; ngw;Ws;sJ. 0°C Kjy; 4°C tiu ntg;gg;gLj;Jk;NghJ jz;zPh; 
RUq;FfpwJ. jz;zPiu miw ntg;gepiyapypUe;J Fsph;tpf;Fk; NghJ 
4°C ntg;gepiyia milAk; tiu mjd; gUkd; FiwAk;. 4°C 
ntg;gepiyf;Ff; fPNo mjidf; Fsph;tpf;Fk; NghJ mjd; gUkd; 
mjpfhpf;Fk;. NkYk; mjd; mlh;j;jp FiwAk;. mjhtJ ntg;gepiyapy; ePh; 
ngUk mlh;j;jpiag; ngWk;. ePhpd; ,e;jj;jd;ikNa ePhpd; Kuz;gl;l tphpT 
vd miof;fg;gLfpwJ. 
 
Fsph; ehLfspy;> Fsph;fhyj;jpd; NghJ Vhpfspd; Nkw;gug;G ntg;gepiy 
mjd; mbg;Gw ntg;gepiyia tpl Fiwe;J fhzg;gLk; fhl;lg;gl;Ls;sJ. 
Vnddpy; jpl ePhpd; (gdpf;fl;b) mlh;j;jp rhjhuz ePhpd; mlh;j;jpiatplf; 
FiwT> 4°C ntg;gepiyf;Fk; fPNo ciwe;j ePh; (gdpf;fl;b) rhjhuz 
ePhpd; NkNy kpje;J VHpfspd; Nkw;gug;gpw;F tUk;. ,jw;Ff;fhuzk; ePhpd; 
Kuz;gl;l tphpthFk;. Vhpfs; kw;Wk; Fsq;fspd; Nkw;gug;G ciwe;J 
gdpf;fl;bfshy; %lg;gl;bUg;gpDk;> mbapy; cs;s ePH; ciwahky; ,Ue;J 
ePh;tho; caphpdq;fisf; fhf;Fk;.  
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epiy khw;wk;:  
nghJthf midj;Jg; nghUs;fSk; jpl> jput kw;Wk; thA vd;w %d;W 
epiyfspy; fhzg;gLk;. ntg;gg;gLj;Jk; NghJ my;yJ Fsph;tpf;Fk; NghJ 
nghUs;fs; xU epiyapypUe;J kw;nwhU epiyf;F khw;wkilAk;  
 
vLj;Jf;fhl;L:  
 

1. cUFjy; (jpl epiyapypUe;J jput epiyf;F)  
2. Mtpahjy; (jput epiyapypUe;J thA epiyf;F)  
3. gjq;fkhjy; (jpl epiyapypUe;J Neubahf thA epiyf;F)  
4. ciwjy; (jput epiyapypUe;J jpl epiyf;F)  
5. RUq;Fjy; (thA epiyapypUe;J jput epiyf;F)  

 
cs;Siw ntg;g Vw;Gj;jpwd; (Latent Heat Capacity):  
 
ghj;jpuk; xd;wpYs;s ePhpid ntg;gg;gLj;Jk; NghJ mjd; nfhjpepiyahd 
100°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;Siw ntg;g Vw;Gj;jpwd;  
  Q = ntg;gj;jpd; msT  
  m = nghUspd; epiw  
  cs;Siw ntg;g Vw;Gj;jpwdpd; SI myF  
  J kg-1 MFk;  
 
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 – jput epiy khw;wj;jpw;fhd cs;Siw ntg;gk;> cUFjypd; 

cs;Siw ntg;gk; (Latest heat of fusion (L1) vd miof;fg;gLk;.  
 

 jput – thA epiy khw;wj;jpw;fhd cs;Siw ntg;gk;> Mtpahjypd; 
cs;Siw ntg;gk; (Latest heat of vaporisation) (Lv)  

 jpl – thA epiy khw;wj;jpw;fhd cs;Siw ntg;gk;> gjq;fkhjypd; 
cs;Siw ntg;gk; (Latest heat of sublimation) Ls)  
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Kg;Gs;sp (Triple point)::  
nfhLf;fg;gl;l nghUnshd;wpd; %d;W epiyfSk; (jpl> jput kw;Wk; thA) 
ntg;g ,af;fr; rkepiyapy; cs;sNghJ> mg;nghUspd; ntg;gepiy kw;Wk; 
mOj;jNk nghUspd; Kg;Gs;sp vd miof;fg;gLfpwJ.  
 
ePhpd; Kg;Gs;sp 273.1 K kw;Wk; gFjp Mtp mOj;jk; (Partial vapour 
pressure) 611.657 gh];fyhFk;.  
 
 
ntg;g mstPl;bay;:  
ntg;g ,af;ftpay; mikg;g xd;wpid ntg;gg;gLj;Jk;NghJ> 
mt;tikg;gpypUe;J ntspg;ggLk; ntg;gj;ij my;yJ mt;tikg;gpdhy; 
cl;ftug;gLk; ntg;gj;ij msf;Fk; xU nraNy ntg;g mstPl;bay; vd 
miof;fg;gLk;. cah; ntg;g epiyapYs;s nghUnshd;iw Fiwe;j 
ntg;gepiyapYs;s nghUnshd;Wld; Nrh;j;Jitf;Fk; NghJ> cah; 
ntg;gepiyapYs;s nghUs; ,oe;j ntg;gk;> Fiwe;j ntg;gepiyapYs;s 
nghUs; Vw;Wf;nfhz;l ntg;gj;jpw;F rkkhFk;. #oYf;F vt;tpjkhd 
ntg;gKk; flj;jg;glhJ. ,jidf; fzpj Kiwapy; gpd;tUkhW 
Fwpg;gplyhk;.  
  Qvw;G = -Q,og;G 

  QVw;G  + Q,og;G = 0 
 
Vw;fg;gl;l ntg;gk; my;yJ ,oe;j ntg;gj;ij ntg;gkhdpiaf; 
(Calorimeter) nfhz;L msf;fyhk;. nghJthf ntg;gkhdp vd;gJ 
fhl;bAs;sthW ePh; epug;gg;gl;l ntg;gfhg;gPL nra;ag;gl;l nfhs;fydhFk;.  
 
cah; ntg;gepiyapYs;s (T1) khjphp nghUs; xd;wpid> miw 
ntg;gepiyapy; (T2) ntg;gkhdpapy; cs;s ePhpy; %o;fitf;f Ntz;Lk;. 
rpwpJ Neuj;jpw;Fg;gpd;dh; ePH; kw;Wk; ntg;gkhdp ,uz;Lk; Tf vd;w ,Wjp 
ntg;gepiyia milAk;. ntg;gkhdp fhg;gplg;gl;Ls;sjhy;> cah; 
ntg;gepiy khjphp nghUs; ,oe;j ntg;gKk;. Fiwe;j ntg;gepiy ePh; 
Vw;Wf;nfhz;l ntg;gKk; rkkhFk;  
  QVw;G  = - Q,og;G  

FwpaPl;L kuig ,q;F ftdpf;f Ntz;Lk;. ntg;g ,og;G vjph;f;FwpapYk;> 
ntg;g Vw;G Neh;f;FwpapYk; Fwpg;gplg;gl;Ls;sd.  
  QVw;G = m2s2 (Tf – T2)  
  Q,og;G = m1s1 (Tf – T1) 
,q;F s2 kw;Wk; s1 vd;git KiwNa ePh; kw;Wk; khjphpg; nghUspd; jd; 
ntg;g Vw;gj;jpwd;fshFk;.  
vdNt>  
  m2s2 (Tf – T2) = -m1s1 (Tf  - T1)  
  m2s2Tf – m2s2T2 = m1s1Tf + m1s1T1 
  m2s2Tf – m1s1Tf = m2s2T2 + m1s1T1 
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 ,Wjp ntg;gepiy 1 1 1 2 2 2

1 1 2 2

f

m s T m s T
T

m s m s





 

vLj;Jf;fhl;L:  
50°C ntg;gepiyapYs;s 5L ePh;> 30°C ntg;gepiyapYs;s 4L ePUld; 
fyf;fg;gLfpwJ. ePhpd; ,Wjp ntg;gepiy vd;d? ,q;F ePhpd; jd; ntg;g 
Vw;Gj;jpwd; 4184 J kg-1 K-1 vd;f.  
 
jPh;T:  
 gpd;tUk; rkd;ghl;il ehk; gad;gLj;jyhk;.  

   1 1 1 2 2 2

1 1 2 2

f

m s T m s T
T

m s m s




 
 

 m1 = 5L = 5kg kw;Wk; m2 = 4L = 4kg, s1 = s2  
  
NkYk; T1 = 50°C = 323 K kw;Wk; T2 = 30°C = 303 K  
vdNt  

 1 1 2 2

1 2

5 323 4 303
314.11

5 4
f

mT m T
T K

m m

   
  

 
 

 Tf = 314.11 K – 273 K   41°C  
50°C kw;Wk; 30°C ntg;gepiyfspy; cs;s rk msT ePhpid (m1 = m2) 
xd;Wld; xd;W fyf;Fk;NghJ> ,Wjp ntg;g epiy ,t;tpuz;L 
ntg;gepiyfspd; ruhrhpahFk;.  

  1 2 323 303
313 40

2 2
f

T T
T K C

 
      

xNU ntg;gepiyapy; (30°C) cs;s ,uz;L ePh; khjphpfis xd;Wld; 
xd;W fyf;Fk;NghJ mtw;wpd; ,Wjp ntg;gepiyAk; 30°C MFk;. 
,jpypUe;J ehk; mwpe;J nfhs;tJ vd;dntd;why; ,t;tpuz;L ePH; 
khjphpfSk; ntg;gr;rkepiyapy; cs;sd. vdNt ,uz;bw;Fk; eLNt 
vt;tpjkhd ntg;gg;ghpkhw;wKk; eilngwtpy;iy vdg;gjhFk;.  
 
thAf;fs; my;yJ jputq;fis xd;Wld; xd;W fyf;Fk; NghJ 
mf;fyitapd; ,Wjpr;rkepiy ntg;gepiy mg;nghUs;fspd; epiwfs;> jd; 
ntg;g Vw;Gj;jpwd;fs; kw;Wk; ntg;epiyfisr; rhh;e;jpUf;Fk; vd;gij 
,q;F epidtpy; nfhs;s Ntz;Lk;. NkYk; rk msTs;s xNu 
nghUs;fis xd;Wld; xd;W fyf;Fk;NghJ kl;LNk ,Wjp ntg;g 
epiyahdJ jdpj;jdp ntg;gepiyfspd; ruhrhp kjpg;gpw;F rkkhFk;.  
  
ntg;g khw;wk;: (Heat Transfer):  
 
ehk; mwpe;jgb ntg;gk; vd;gJ xUtif ghpkhw;w Mw;wyhFk;. mt;thw;wy; 
ntg;gepiy NtWghl;bd; fuzkhf xU nghUspypUe;J kw;nwhU 
nghUSf;F khw;wg;gLk;. ntg;g khw;wk; %d;W topfspy; eilngWk; mit 
ntg;gf;flj;jy;> ntg;gr; rydk; kw;Wk; ntg;gf;fjph;tPr;R MFk;.  
 
ntg;gepiy NtWghl;bd; fhuzkhf nghUs;fSf;fpilNa Neubahf 
ntg;gkhw;wk; Vw;gLk; epfo;r;rpf;F ntg;gf;flj;jy; vd;W ngah;. ,uz;L 
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nghUs;fis xd;Wld; xd;W njhl;Lf;nfhz;bUf;FkhW itf;Fk;NghJ> 
cah; ntg;gepiyapYs;s nghUspypUe;J> Fiwe;j ntg;gepiy cs;s 
nghUSf;F ntg;gk; khw;wg;gLfpwJ. ntg;gj;ij vspjhfj; jd; topNa 
fle;J Nghf mDkjpf;Fk; nghUs;fSf;F ntg;gf;flj;jpfs; vd;W ngah;.  
 
ntg;gf; flj;Jj;jpwd; (Thermal Conductivity):  
 
ntg;gj;ijf; flj;Jk; jpwDf;F ntg;gf;flj;Jj;jpwd; vd;W ngah;.  
 
khwhepiy epge;jidapy; xuyF ntg;gepiy NtWghl;by;> xuyF jbkd; 
nfhz;l nghUspd; topNa xuyF gug;gpw;Fr; nrq;Fj;jhf cs;s 
jpirapy; flj;jg;gLk; ntg;gj;jpd; msNt> nghUspd; ntg;gf;flj;Jj;jpwd; 
vd miof;fg;gLfpwJ.  
 
khwhepiyapy;> ntg;gf;flj;J tPjk; Q, ntg;gepiy NtWghL ∆T kw;Wk; 
FWf;F ntl;Lg;gug;g A Mfpatw;Wf;F Neh;j;jftpYk;> flj;jpapd; 
ePsj;jpw;F (L) vjph;j;jftpYk; ,Uf;Fk;. ntg;gk; flj;Jk; tPjj;ij 
gpd;tUkhW Fwpg;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-1 my;yJ Wm-1 K-1  
  
khwhepiy (Steady state):  
ve;j epiyapy;> midj;J ,lq;fspYk; ntg;gepiy xU khwh kjpg;gpid 
milfpwNjh kw;Wk; ve;j ,lj;jpypUe;Jk; vt;tpjkhd ntg;gKk; 
ghpkhw;wg;glhky; cs;sNjh me;epiyNa khwh epiy vd 
miof;fg;gLfpwJ.  
 
 
nghJthf nghUs;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 
gdpf;fl;b  2 fhw;W 0.023 
fz;zhb  0.84   
nrq;fy;  0.84   
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ntg;gf;flj;Jj;jpwd; nghUspd; jd;ikiar; rhh;e;jJ. vLj;Jf;fhl;lhf 
nts;sp kw;Wk; mYkpdpak; cah;e;j ntg;gf; flj;Jj;jpwidg; 
ngw;Ws;sjhy; mit rikay; ghj;jpuq;fs; nra;ag;gad;gLfpd;wd.  
 
ntg;gr; rydk; (Convection):  
 
jputq;fs; kw;wk; thAf;fs; Nghd;w gha;kq;fspy; cs;s %yf;$Wfs; 
cz;ikahd efh;tpdhy; ntg;g Mw;wy; khw;wg;gLk; epfo;T ntg;gr;rydk; 
vd miof;fg;gLfpwJ. ,e;j ntg;gr;rydj;jpy; %yf;$Wfs; vt;tpj 
fl;Lg;ghbd;wp xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;F efh;fpd;wd. 
,e;epfo;T ,aw;ifahfNth my;yJ Gwtpir fhuzkhfNth Vw;glyhk;.  
 
rikay; ghj;jpuj;jpy; nfhjpf;Fk; jz;zPh; ntg;gr;rydj;jpw;F xU rpwe;j 
cjhuzkhFk;. ghj;jpuj;jpd; mbapy; cs;s jz;zPh; mjpf ntg;gj;ijg; 
ngw;W mjd; fhuzkhf tphptile;J mlh;j;jp FiwAk;. ,e;j Fiwe;j 
mlh;j;jpapd; fhuzkhf %yf;$Wfs; Nkw;gug;ig Nehf;fpr; nry;Yk;. mNj 
Neuj;jpy; Nkw;gug;gpYs;s %yf;$Wfs; Fiwe;j ntg;g 
Mw;wiyg;ngWtjhy; mtw;wpd; mlh;j;jp mjpfkhf ,Uf;Fk;. vdNt mit 
ghj;jpuj;jpd; mbg;gf;fj;jpw;F tUk;. ,e;epfo;T njhlh;e;J eilngWk;. 
,t;thW %yf;$Wfs; NkYk;. fPOk; efh;tij ntg;gr;ryd Xl;lk; 
(Convection current) vd;W miof;fpd;Nwhk;. miw xd;wpid 
ntJntJg;ghf itf;f ehk; miwr;#Nlw;wpiag; gad;gLj;JfpNwhk;. 
#Nlw;wpf;F mUNf cs;s fhw;W %yf;$Wfs; ntg;gkile;J tphptilAk; 
mjdhy; mtw;wpd; mlh;j;jp Fiwe;J miwapd; Nkw;gFjpf;Fr; nry;Yk;. 
mNj Neuj;jpy; mlh;j;jp mjpfKs;s Fsph;e;j fhw;W mbg;gFjpf;F tUk;. 
,t;thW Vw;gLk; fhw;W %yf;$Wfspd; njhlh; Row;rpNa> ntg;gr;ryd 
Xl;lk; vd miof;fg;gLfpwJ.  
 
ntg;gf;fjph; tPr;R:  
#lhf cs;s rikf;Fk; mLg;G xd;wpd; mUNf ekJ iffis ePl;bdhy; 
ntg;gj;ij czuyhk;. ,q;F #lhf cs;s mg;nghUisj; njhlhkNyNa 
ehk; ntg;gj;ij czh;fpNwhk;. Vnddpy; ,q;F #lhf cs;s rikf;Fk; 
mLg;gpypUe;J ntg;gkhdJ ntg;gf;fjph;tPr;R %yk; ekJ iffSf;F 
tUfpwJ. #hpadpypUe;Jk; ntg;g Mw;wiy ehk; ,Nj Kiwapy;jhd; 
ngWfpNwhk;. ,f;fjph;tPr;R ntw;wplj;jpd; topNa gazpj;J Gtpia 
milfpwJ. ve;j tpjkhd Clfj;jpd; cjtpAk; ,d;wp xU 
nghUspypUe;J kw;nwhU nghUSf;F Mw;wiy khw;WtJ fjph;tPr;rpd; xU 
rpwg;Gg; gz;ghFk;. Mdhy; ntg;gf;flj;jy; kw;Wk; ntg;gr;rydk; 
,t;tpuz;bYk; ntg;g Mw;wiy khw;wk; nra;tjw;F Clfk; mtrpak; 
vd;gij ftdpf;fTk;.  
 
ntg;gf;fjph;tPr;R vd;gJ  
 
xU nghUspypUe;J kw;nwhU nghUSf;F kpd;fhe;j miyfspdhy; 
ntg;gk; guTk; epfo;T MFk;.  
1. #hpadpypUe;J tUk; #hpaf; fjph;tPr;R Mw;wy;  
2. miw #Nlw;wpapypUe;J tUk; ntg;gf;fjph;tPr;R  
 
gfy; Neuq;fspy;> #hpaf;fjph;fs; fly; ePiutpl Ntfkhf epyj;ij 
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#Nlw;Wk; ,jw;Ff;fhuzk; epyj;jpd; Fiwthd jd;ntg;g Vw;Gj;jpwd; 
MFk;. ,jd; tpisthf epyg;gug;gpy; cs;s fhw;W tphptile;J mjd; 
mlh;j;jp Fiwe;J NkNy nrd;WtpLk;. mNj Neuj;jpy; flw;gug;gpYs;s 
Fsph;e;j fhw;W epyj;ij Nehf;fp tPRk; ,jidNa fly; fhw;W (sea 
breese) vd;W miof;fpd;Nwhk;. ,uT Neuq;fspy; flw;gug;ig tpl 
epyg;gug;G Ntfkhf Fsph;r;rp milAk; (epug;gug;gpd; Fiwe;j jd;ntg;g 
Vw;Gj;jpwd;) ,jd; tpisthf flw;gug;gpYs;s fhw;W tphptile;J mjd; 
mlh;j;jp Fiwe;J NkNy nrd;WtLk;. mNj Neuj;jpy; epyg;gug;gpYs;s 
mlh;j;jp mjpfkhd Fsph;e;jfhw;W fliy Nehf;fp tPRK; ,jidNa 
epyf;fhw;W (land breeze) vd;W miof;fpd;Nwhk;.  
 
nghJthf ntg;gepiy gUg; nghUs;fSld; kl;LNk (jpl> jput kw;Wk; 
thA) njhlh;GilaJ vd;w nghJf;fuj;J cs;sJ. Mdhy; 
ntg;gf;jph;tPr;Rk; xU ntg;g ,af;ftpay; mikg;ghFk;. ,jw;F ed;F 
tiuaWf;fg;gl;l ntg;gepiyAk;> mOj;jKk; cz;L. #hpadpypUe;J tUk; 
fl;GydhFk; fjph;tPr;rpd; ntg;gepiy 5700 K. ,jid Gtp fpl;lj;jl;l 
300K ntg;gepiyAs;s mfr;rptg;G fjph;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
   
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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 b1 xU khwpypahFk;. ,uz;L gf;fKk; mLf;Ff; FwpaPL vLj;jhy; 
ekf;f fpilg;gJ  

  
2

a
t

ms
sT T b e   

,;q;F b2 = eb1 = xU khwpyp  
 
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.  
3 epkplq;fspy; #lhd ePhpd; ntg;gepiy 8°C Fiwe;Js;sJ. 92°C kw;Wk; 
84°C ,d; ruhrhp ntg;gepiy 88°C ,J miw ntg;gepiyiatpl 61°C 
mjpfkhf cs;sJ. rkd;ghL gadg;Lj;jpdhy;  

 
s

dT a
dt

T T ms



 my;yJ = ( )s

dT a
T T

dt ms
   

   
8

(61 )
3min

C a
C

ms


    

,NjNghd;W 65°C kw;Wk; 60°C,d; ruhrhp ntg;gepiy 62.5°CMFk;. ,J 
miw ntg;gepiyia tpl 35.5°C mjpfkhf cs;sJ.  

    
5

(35.5 )
C a

C
dt ms


   

,t;tpuz;L rkd;ghLfisAk; tFf;Fk; NghJ  
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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 K ntg;gepiyiaj;jtpu midj;J ntg;gepiyfspYk; vy;yhg; 
nghUs;fSk; ntg;gf;fjph;tPr;ir ckpo;fpd;wd. ,NjNghd;W #oypy; 
,Ue;J ntg;gf;fjph;tPr;ir cl;fth;fpd;wd. vLj;Jf;fhl;lhf ePq;fs; 
ahuhtJ xUtiuj; njhLk;NghJ mth; cq;fs; tpuy;fs; ntg;gkhf 
my;yJ Fsph;r;rpahf cs;sij czh;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;  
 
KOikahd fUk;nghUshf ,y;yhj nghUs;fSf;F  
                  E = e σ T4 



 

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

,q;F 'e' vd;gJ gug;gpd; ckpo;jpwd; MFk;.  
xU Fwpg;gpl;l ntg;gepiy kw;Wk; miyePsj;jpy; nghUspd; gug;gpdhy; 
fjph;tPrg;gLk; Mw;wYf;F> mNj ntg;gepiy kw;Wk; miyePsj;jpy; 
KOf;fUk;nghUspdhy; fjph;tPrg;gLk; Mw;wYf;Fk; cs;s jfNt 
ckpo;jpwd; vd tiuaWf;fg;gLfpwJ.  
 
tpadpd; ,lg;ngah;r;rp tpjp (Wien's Displacement Law):  
 
cyfpYs;s midj;Jg; nghUs;fSk; fjph;tPr;ir ckpo;fpd;wd. 
mf;fjph;tPr;Rfspd; miyePsq;fs; nghUs;fspd; nfy;tpd; ntg;gepiyiar; 
rhh;e;jpUf;Fk;. ckpog;gLk; fjph;tPr;Rfs; ntt;NtW miyePsq;fisg; 
ngw;wpUf;Fk;. NkYk; mt;tiyePsq;fspd; nrwpTk; (intensity) 
ntt;Ntwhdit.  
 
tpadpd; tpjpg;gb> xU fUg;nghUs; fjph;tPr;rpdhy; ckpog;gLk; 
ngUkr;nrwpT nfhz;l miyePsk; ( m ) mf;fUk;nghUspd; nfy;tpd; 

ntg;gepiyf;F (T) vjph;tpfpjj;jpy; ,Uf;Fk;.  
 
 
tpadpd; tpjpg;gb> xU fUk;nghUs; fjph;tPr;rpdhy; ckpog;gLk; 
ngUkr;nrwpT nfhz;l miyePsk; ( 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;gJ tpad; khwpyp> ,jd; kjpg;G 2.898 × 10-3 mK  
 
,jpypUe;J ehk; mwpe;J nfhs;tJ vd;dntd;why; nghUspd; nfy;tpd; 
ntg;gepiy caUk;NghJ ngUkr;nrwpT miyePsk; ( m ) kpf;fhe;j 
epwkhiyapd; Fiwe;j miyePsj;ij (ngUk mjph;ntz;) Nehf;fp 
,lg;ngah;r;rp milAk;.  
 
Nkw;fz;l tiuglj;jpypUe;J ngUkr; nrwpT miyePsk; m   nfy;tpd; 
ntg;gepiyf;F vjph;tpfpjj;jpy; ,Ug;gij mwpayhk;. ,t;tisNfhl;bw;F 
fUk;nghUs; fjph;tpr;R tisNfhL vd;W ngah;.  
 
tpad; tpjpAk; ekJ ghh;itAk;:  
 
ekJ fz;fshy; kpd;fhe;j epwkhiyapy; cs;s fz;ZW gFjpia kl;Lk; 
(400 nm Kjy; 700 nm tiu) ghh;f;fKbtjd; fhuzk; vd;d?  
  
xU nghUSk; fjph;tPr;ir ckpOk;. vdNt #hpaDk; fjph;tPr;ir ckpOk;. 
NkYk; mjd; gug;G ntg;gepiy fpl;lj;jl;l 5700 K. ,k;kjpg;ig rkd;ghL 
gpujpapLk; NghJ>  

  
82.898 10

508
5700

m

b
nm

T



    
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,JNt ngUkr;nrwptpw;fhd miyePsk; MFk;. #hpadpd; gug;G 
ntg;gepiy Njhuhakhf 5700 K vd cs;sjh; mjw;fhd fjph;tPr;R 
epwkhiy neLf;fk; 400 nm Kjy; 700 nm tiu fhzg;gLk;. ,JNt 
kpd;fhe;j epwkhiyapd; fz;ZU gFjpahFk;.  
 
kdpj ,dk; ,e;jf; fjph;tPr;ir cl;fth;e;Jjhd; ghpzhk tsh;r;rp 
mile;jJ. vdNt kdpjf;fz;fs; #hpa epwkhiyapy; cs;s fz;ZU 
gFjpia kl;LNk czu KbAk;. mfr;rptg;G gFjpiaNah my;yJ X 
fjph; epwkhiyiaNah czu KbahJ.  
 
ekf;F mUfpy; cs;s rphpa]; (Sirius) (ntg;gepiy 9940 K) vd;w 
tpz;kPd; mUfpy; cs;s Nfhspy; kdpj ,dk; Njhd;wp ,Ue;jhy; 
mth;fspd; fz;fs; kpd;fhe;j epwkhiyapy; cs;s Gw Cjhf;fjph;fis 
czu KbAk;. ,jid rkd;ghL gad;gLj;jp mwpe;J nfhs;syhk;.  
 
vLj;Jf;fhl;L:  
 
A vd;w fUk;nghUs; xd;wpd; fjph;tPr;Rj;jpwd; EA. NkYk; ,J A  vd;w 

miyePsj;jpw;F ngUk Mw;wy; fjph;tPrg;gLfpwJ. B vd;w kw;nwhU 

fUk;nghUspd; fjph;tPr;Rj;jpwd; EB = N EA; 
1

2
A  vd;w miyePsj;jpw;F B 

fUk;nghUspy; ,Ue;J fjph; tPrg;gLfpwJ vdpy; N ,d; kjpg;igf; 
fhz;f?  
tpadpd; ,lg;ngah;r;rp tpjpapypUe;J  

max T  khwpyp; ,J A kw;Wk; B vd;w ,uz;L fUk;nghUs;fSf;Fg; 
nghUe;Jk;.    

,q;F 
1

2
B A   

  .A A B BT T   ,q;F 
1

2
B A   

  1 2
1

2

B A

A B

T

T




    

  TB = 2TA  
];nl/ghd; - Nghy;];l;nkd; tpjpapypUe;J  

  
4

4(2) 16B B

A A

E T
N

E T

 
    
 

 

fUk;;nghUs; B, fUk;nghUs; A it tpl Fiwe;j miyePsj;ijNa 
ckpOk;. vdNt fUk;nghUs; A it tpl mjpf Mw;wy; nfhz;l 
fjph;tpr;ir fUk;nghUs; B ckpOk;.   
     
ntg;g ,af;ftpay; 
mwpKfk;:  
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ehk; Ke;ija gphpTfspy; ntg;gk;> ntg;gepiy kw;Wk; nghUs;fspd; 
ntg;gg;gz;Gfisg; gw;wp gapd;Nwhk;. ntg;g ,af;ftpay; vd;gJ 
,aw;gpaypd; xU gphpthFk;. ,g;gphpT Ntiyia ntg;gkhfTk; kw;Wk; 
ntg;gj;ij NtiyahfTk; khw;Wtjpy; cs;s tpjpfis tpthpf;fpwJ. 
ntg;g ,af;ftpaypd; tpjpfs; ghapy;> rhh;y];> ngh;D}yp> [{y;> 
fpshrpa];> nfy;tpd;> fhh;Ndh kw;Wk; n`y;k;N`hy;l;]; Nghd;w mwptpay; 
mwpQh;fspd; %d;W E}w;whz;L fhy Ma;Tfspd; mbg;gilapy; 
Kiwg;gLj;jg;gl;ljhFk;.  
 
md;whl tho;tpy; ek;ikr;Rw;wp eilngWk; midj;J epfo;TfSk; Vd; 
ekJ clypaf;f epfo;Tfs; $l ntg;g ,af;ftpay; tpjpfSf;F cl;gl;L 
eilngWfpd;wJ. vdf; $wpdhy; mJ kpifahfhJ. vdNt ntg;g 
,af;ftpay; vd;gJ ,aw;gpaypd; XH ,d;wpaikahj gphpthFk;.  
 
ntg;g ,af;ftpay; mikg;G: 
ntg;g ,af;ftpay; mikg;G (Thermodynamic system) vd;gJ 
,g;gpugQ;rj;jpy; tiuaWf;fg;gl;l xU gFjpahFk;. NkYk; mOj;jk;  (P), 
gUkd; (V), kw;Wk; ntg;gepiy (T) Nghd;w Kf;fpa vz;zpf;ifapylq;fpa 
Jfs;fspd; (mZf;fs; kw;Wk; %yf;$Wfs;) njhFg;Ng ntg;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;G vd;gJ> jpl> jput> thA kw;Wk; fjph;tPr;R 
Nghd;w ve;j tbtpYk; ,Uf;fyhk;.  
 

ntg;g ,af;ftpay; mikg;G  #oy;  
thspapy; cs;s jz;zPh; jpwe;jntsp 
miw xd;wpDs; cs;s fhw;W 
%yf;$Wfs; 

miwf;F ntspapy; cs;s 
fhw;W 

kdpj cly; jpwe;jntsp 
flypy; cs;s kPd; 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;s thA milj;J itf;fg;gl;Ls;s nfhs;fyd; xd;iwf; 
fUJf. mg;gp];ldpd; kPJ epiw xd;iw itf;Fk; NghJ fPo;Nehf;fpa 
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GtpaPh;g;G tpirapd; fhuzkhf gp];ld; fPo;Nehf;fp efh;e;J rpy Vw;w 
,wf;fj;jpw;Fg; gpd;G epw;Fk;. gp];ld; xU Gjpa ,lj;ij milAk;. 
thAtpd; Nky; Nehf;fp tpir> fPo;Nehf;fp GtpaPh;g;g tpiria rkd; 
nra;Ak;. ,e;epiyapy; ,t;tikg;ig ve;jputpay; rkepiyapy; cs;sJ 
vdf;$wyhk;. mikg;G xd;W ve;jputpay; rkepiyapy; cs;sJ vdpy;> 
vt;tpjkhd rkd;nra;ag;glhj tpirAk; ntg;g ,af;ftpay; mikg;gpd; 
kPJ nray;glf;$lhJ.  
 
Ntjpr;rkepiy (Chemical equalibrium):  
  
xd;Wld; xd;W njhlh;gpYs;s ,uz;L ntg;g ,af;ftpay; 
mikg;GfSf;fpilNa vt;tpj njhFgad; NtjptpidAk; eilngwtpy;iy. 
vdpy; mt;tpU mikg;GfSk; Ntjpr;rkepiyapy; cs;sJ vdyhk;.  
    
ntg;g ,af;ftpay; rkepiy (Thermodynamic equilibrium):  
 
,uz;L mikg;Gfs; ntg;g ,af;ftpay; rkepiyapy; cs;sd vdpy;> 
mt;tpuz;L mikg;GfSk; xd;Wf;nfhd;W ntg;g> ve;jputpay; kw;Wk; 
Ntjpr; rkepiyapy; ,Uf;f Ntz;Lk;. ntg;g ,af;ftpay; rkepiyapy; 
kPg;ngU (Macroscopic) khwpfshd mOj;jk;> gUkd; kw;Wk; ntg;gepiy 
Mfpait xU epiyahd kjpg;gpidg; ngw;wpUf;f Ntz;Lk;. NkYk; mit 
fhyj;ijg; nghWj;J khwhky; ,Uf;f Ntz;Lk;.  
 
ntg;g ,af;ftpay; epiy (Thermodynamic state variablies):  
 
,ae;jputpaypy; jpirNtfk;> ce;jk; kw;Wk; KLf;fk; Nghd;wit ,aq;Fk; 
nghUnshd;wpd; epiyia tpsf;fg;gad;gLfpd;wd. (njhFjp 1 ,y; 
,tw;iwg; gw;wp Ghpe;Jnfhz;bUg;gPh;fs;) ntg;g ,af;ftpaypy;> ntg;g 
,af;ftpay; mikg;G xd;wpd; epiyia tpthpf;Fk; khwpfspd; njHFg;gpw;F 
ntg;g ,af;ftpay; khwpfs; vd;W ngah;.  
 
vLj;Jf;fhl;Lfs;: mOj;jk;> ntg;gepiy> gUkd;> mf Mw;wy; Nghd;wit.  
 
,e;j khwpfspd; kjpg;G ntg;g ,af;ftpay; mikg;gpd; rkepiyia 
KOtJkhf tpthpf;fpd;wd. ntg;gk; kw;Wk; Ntiy ,it ntg;g 
,af;ftpay; epiy khwpfs; my;y khwhf ,it nray;khwpfs; MFk;. 
(Process variables). ntg;g ,af;ftpay; khwpfs; ,uz;L tifg;gLk; 
mit: msTr; rhh;Gs;s khwp (Extensive variable) kw;Wk; msTr; rhh;gw;w 
khwp (Internsive variable).  
vLj;Jf;fhl;L: gUkd;> nkhj;j epiw> vd;l;Nuhgp (Entropy), mf Mw;wy;> 
ntg;g Vw;Gj;jpwd; Nghd;wit.  
msTr; rhh;gw;w khwp ntg;g ,af;ftpay; mikg;gpd; msT my;yJ 
epiyiar; rhh;e;jpUf;fhJ.  
 
vLj;Jf;fhl;L: ntg;gepiy> mOj;jk;> jd;ntg;g Vw;Gj;jpwd;> mlh;j;jp 
Nghd;wit.  
epiyr; rkd;ghL (Equation of state):  
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epiy khwpfis xU Fwpg;gpl;l Kiwapy; njhlh;GgLj;Jk; rkd;ghL> 
epiyr;rkd;ghL vd;W miof;fg;gLfpwJ. ,e;epiyr;rkd;ghL ntg;g 
,af;ftpay; mikg;nghd;wpd; rkepiyapy; epiy khwpfSf;F ,ilNa 
cs;s njhlh;ig KOtJkhf tpthpf;fpwJ. ntg;g ,af;ftpay; mikg;G 
rkepiyapy; ,y;iynadpy;> ,e;epiyr; rkd;ghL mikg;gpd; epiyia 
tpthpf;fhJ. ntg;g ,af;fr;rkepiyapy; cs;s epy;ypay;G thA (ideal 
gas) xd;W PV = NkT vd;w epiyr; rkd;ghl;bdhy; Fwpg;gplg;gLfpwJ. 
,;q;F ehd;F NgusT khwpfSk; (P, V,T kw;Wk; N) epiyr;rkd;ghl;bdhy; 
xd;Wld; xd;W njhlh;GgLj;jg;gl;Ls;sd. ,r;rkd;ghl;bYs;s VNjDk; xU 
khwpia kl;Lk; khw;w ,ayhJ. vLj;Jf;fhl;lhf thA epuk;gpAs;s 
nfhs;fydpd; gp];lid mOj;Jk; NghJ> thAtpd; gUkd; FiwAk;. 
Mdhy; mjd; mOj;jk; mjpfhpf;Fk; my;yJ thAit 
ntg;gg;gLj;Jk;NghJ mjd; ntg;gepiy caUk;. thAtpd; mOj;jk; kw;Wk; 
gUkDk; cauyhk;.  
 
epiyr;rkd;ghl;bw;fhd kw;nwhU vLj;Jf;fhl;L thd;lh;thy;]; rkd;ghL 
MFk;. ntg;g ,af;fr; rkepiyapy; cs;s ,ay;GthAf;fs; (Real gases) 
,r;rkd;ghl;bw;F cl;gLk;.  
 
miw xd;wpYs;s fhw;W %yf;$Wfs; thd;lh;thy;]; epiyr;rkd;ghl;bw;F 
KOtJkhf fl;Lg;gLfpd;wd. ,Ug;gpDk; miwntg;gepiyapy; Fiwe;j 
mlh;j;jpAs;s fhw;W %yf;$Wfis ehk; Njhuhakhf ey;ypay;G 
thAthf;f (Ideal gas) fUJfpNwhk;.  
 
ntg;g ,af;ftpaypd; Rop tpjp (Zeroth Law of Thermodynamics):  
ntg;g ,af;ftpaypd; Rop tpjpapd;gb> A kw;Wk; B> vd;w ,uz;L 
mikg;Gfs; C> vd;w %d;whtJ mikg;Gld; ntg;gr;rkepiyapy; ,Ug;gpd; 
A kw;Wk; B vd;w ,uz;L mikg;GfSk; xd;Wf;nfhd;W ntg;gr; 
rkepiyapy; ,Uf;Fk;.  
 
njhlf;fj;jpy; ntt;;NtW ntg;gepiyapy; cs;s A, B kw;Wk; C vd;w 
%d;W mikg;Gfisf; fUJf. A kw;Wk; B ,uz;L mikg;GfSk; 
xd;Wld; xd;W vt;tpjkhd ntg;gj;njhlh;igAk; ngw;wpUf;f tpy;iy.  
 
Mdhy;> mit xt;nthd;Wk; C vd;w %d;whtJ mikg;Gld; jdpj;jdpNa 
ntg;gj;njhlh;gpy; cs;sd. rpwpJ Neuj;jpw;Fg;gpwF A kw;Wk; B vd;w 
,uz;L mikg;GfSk; jdpj;jdpNa C Ald; ntg;gr; rkepiyapy; 
,Uf;Fk;.  
 
mile;jpUg;gij ,J fhl;LfpwJ. ,k;%d;W mikg;GfSk; xUKiw 
ntg;gr;rkepiyia mile;jgpd;G mtw;wpw;fpilNa vt;tpjkhd ntg;gg; 
ghpkhw;wKk; ,Uf;fhJ Vnddpy; mk;%d;Wk; xNu ntg;gepiyapy; ,Uf;Fk;. 
,jid fzpjnkhopapy; gpd;tUkhW Fwpg;gplyhk;. TA = TC kw;Wk; TB = TC 
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vdpy;> TA = TB MFk;. ,q;F TA, TB kw;Wk; TC vd;git A, B kw;Wk; C vd;w 
%d;W mikg;Gfspd; ntg;gepiyfshFk;.  
 
mikg;Gfs; xd;Wld; xd;W ntg;gr;rkepiyapy; cs;sdth ,y;iyah 
vd;gijf;fhl;Lk; xU gz;Ng ntg;gepiyahFk;.  
 
ntg;g ,af;ftpaypd; Rop tpjpahdJ ntg;gepiyiaf; 
fz;lwpag;gad;gLfpwJ. vLj;Jf;fhl;lhf ntg;gepiykhdp xd;iw ehf;fpd; 
mbapy; itj;Jf; nfhs;Sk; NghJ ntg;gepiykhdp clYld; 
ntg;gr;rkepiyia milAk;. ,;e;epge;jidapd;gb ntg;gepiykhdpapd; 
ntg;gepiy cly; ntg;gepiyf;Fr; rkkhf ,Uf;Fk; ,jd; 
mbg;gilapy;jhd; ekJ clypd; ntg;gepiy fz;lwpag;gLfpwJ.   
   
nghUnshd;iwj; njhl;Lg;ghh;f;Fk; NghJ mg;nghUs; vt;tsT #lhf 
my;yJ Fsph;r;rpahf ,Ug;gij mwpa ntg;gepiy JizGhpfpwJ. ek; 
czh;T cWg;Gfisg; gad;gLj;jp nghUspd; ntg;gepiyiaf; fz;lwpa 
KbAkh?  
 
ekJ ntWk; fhy;fspy; xd;iw jiutphpg;gpd; kPJk; kw;nwhU fhiy 
tOtOg;ghd XLfs; gjpf;fg;gl;l jiuapd; (Tiled floor) kPJk; 
itf;Fk;NghJ> tOtOg;ghd jiuapy; itj;Js;s fhy;> jiutphpg;gpd; kPJ 
itf;fg;gl;Ls;s fhiy tpl mjpff; Fsph;r;rpia czUk;.  
Mdhy; ,q;F jiu kw;Wk; jiutphpg;G ,uz;Lk; xNu miwntg;gepiyapy; 
,Ug;gij ftdpf;f Ntz;Lk;. ,jw;Ff; fhuzk; jiutphpg;ig tpl 
tOtOg;ghd jiuf;Fk; ek; fhYf;FkpilNa kpf Ntfkhf 
ntg;gg;ghpkhw;wk; Vw;gl;lJ vd;gijNa fzpf;fpwJ. ntg;gepiykhdp 
xd;iw jiu kw;Wk; jiutphpg;gpd; kPJ itj;J ghh;f;Fk;NghJ ,uz;Lk; 
xNu ntg;gepiyapy; cs;sij mwpayhk;.  
 
mf Mw;wy; (U)  
ntg;g ,af;f mikg;G xd;wpd; mf Mw;wy; vd;gJ mikg;gpd; 
epiwikaj;ijg; nghUj;J mikg;gpYs;s midj;J $yf;$Wfspd; 
,af;f Mw;wy; kw;Wk; epiy Mw;wy;fspd; $LjYf;Fr; rkkhFk;.  
,lg;ngah;T ,af;fk;> Row;rp ,af;fk; kw;Wk; mjph;tpaf;fk; Mfpatw;iw 
cs;slf;fpa %yf;$W ,af;fj;jpdhy; Vw;gLk; Mw;wy;> mf ,af;f 
Mw;wy; (EK) vdg;gLk;.  
%yf;$WfSf;fpilNa Vw;gLk; fth;r;rp kw;Wk; tpyf;F tpirahy; vw;gLk; 
Mw;wy;> mf epiyahw;wy; (EP) vdg;gLk;.  
 
vLj;Jf;fhl;L: gpizg;ghw;wy; (Bond energy) 
vdNt mf Mw;wyhdJ gpd;tUkhW vOjg;gLfpwJ.  
 
vdNt mf Mw;wyhdJ gpd;tUkhW vOjg;gLfpwJ.  
   U = EK + EP 

 ey;ypay;G thA%yf;$WfSf;fpilNa vt;tpjkhd ,iltpidAk; 
,y;iy vd;W fUJtjhy; mtw;wpd; mf Mw;wy; KOtJk; mf 
,af;f Mw;wy; tbtpNyNa ,Uf;Fk;. ,J ntg;gepiy> Jfs;fspd; 
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vz;zpf;if Mfpatw;iwr; rh;e;jpUf;Fk;. Mdhy; ,J gUkidr; 
rhh;e;jjy;y. Mdhy; thd;lh; thy;]; thAf;fs; Nghd;w ,ay;G 
thAf;fSf;F ,J nghUe;jhJ.  
 

 mf Mw;wy; xU epiykhwp MFk;. ,J ntg;g ,af;f mikg;gpd; 
,Wjpepiy kw;Wk; njhlf;fepiy ,tw;iw kl;LNk rhh;e;jpUf;Fk;. 
vLj;Jf;fhl;lhf jz;zPhpd; ntg;gepiy 30°C ,y; ,Ue;J 30°C Mf 
ntg;gg;gLj;Jtjd; %ykhfNth my;yJ fyf;Ftjd; %ykhfNth 
cah;j;jg;gLfpwJ. mjd; ,Wjp mf Mw;wyhdJ> jz;zPH; vt;thW 
40°C ntg;gepiyia mile;jJ vd;w topKiwia rhh;e;jpUf;fhky; 
mjd; ,Wjp ntg;gepiyia kl;LNk rhh;e;jpUf;Fk;. 

   
ntg;g ,af;ftpay; mikg;gpd; mf Mw;wyhdJ mikg;gpYs;s xt;nthU 
%yf;$wpd; xoq;fw;w ,af;fj;jpdhy; Vw;gLk; ,af;f Mw;wiyAk;> 
mtw;wpd; Ntjpapay; mikg;gpdhy; Vw;gLk; epiyahw;wy; ,tw;iw kl;LNk 
rhh;e;jpUf;Fk; vd;gij ed;F Ghpe;J nfhs;s Ntz;Lk;. mikg;G 
KOtjw;Fkhd nkhj;j ,af;f Mw;wy; my;yJ mikg;gpd; <h;g;G epiy 
Mw;wy; Nghd;wit mikg;gpd; mf Mw;wypd; xU gFjp vd;W jtwhff; 
fUjf;$lhJ.  
a. xNu ntg;gepiy kw;Wk; mf Mw;wYila ,uz;L thA epug;gg;gl;l 
nfhs;fyd;fisf; fUJf. mtw;wpy; xd;W jiuapYk;> kw;nwhd;W 
,af;fj;jpYs;s ,uapy; tz;bapYk; itf;fg;gLfpwJ. ,uapy; tz;bapy; 
cs;s thAf;nfhs;fyd; ,uapypd; Ntfj;jpy; ,aq;fpdhYk; mjd; cs;Ns 
cs;s thA %yf;$Wfspd; mf Mw;wypy; vt;tpj cah;Tk; Vw;gltpy;iy.  
 
b. xNu ntg;gepiy kw;Wk; mf Mw;wYila ,uz;L thA epug;gg;gl;l 
nfhs;fyd;fisf; fUJf. mw;wpy; xd;W jiuapYk;> kw;nwhd;W h 
cauj;jpYk; itf;fg;gLfpd;wJ. h cauj;jpYs;s thAf; nfhs;fydpd; 
<h;g;Gepiy Mw;wy; mjpfnkdpDk; ,e;j mjpfhpg;G> thAtpd; mf 
Mw;wypy; vt;tpj khw;wj;ijAk; vw;gLj;jhJ.  
 
 
vLj;Jf;fhl;L  
xU thsp KOtJk; cs;s rhjhuz ePUld;> xU Ftis RLePiu 
fyf;Fk; NghJ ntg;gk; vj;jpirapy; guTk;?  
 
cdJ tpilf;F chpa tpsf;fk; jUf.  
thspapy; cs;s rhjhuz ePiuf;fhl;bYk;> Ftisapy; cs;s #lhd 
ePHpd; ntg;gepiy mjpfk; ,Ug;gpDk; Ftisapy; cs;s RLePhpd; mf 
Mw;wiy tpl thsp ePhpd; mf Mw;wy; mjpfk;. Vnddpy; mf Mw;wy; Xh; 
msTr; rhh;Gs;s ntg;g ,af;ftpay; khwp MFk;. mJ mikg;gpd; msT 
my;yJ epiwiar; rhh;e;jjhFk;.  
 
thsp ePhpd; mf Mw;wy; mjpfk; vdpDk;> Ftisapy; cs;s RLePhpy; 
,Ue;J ntg;gk; thsp ePUf;F ghAk;. ,jw;Ff;fhuzk; ntg;gk; vg;NghJk; 
cah; ntg;gepiyapYs;s nghUspypUe;J jho; ntg;gepiyapYs;s 
nghUSf;Fg; ghAk;. NkYk; ,J mikg;gpd; mf Mw;wiyr; rhh;e;jjy;y. 
nghUSf;F ntg;gk; khw;wg;gl;l cld; mt;ntg;gk; nghUspd; mf 
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Mw;wyhf khwptpLk;. vdNt nghUs; ntg;gj;ij ngw;Ws;sJ vd;gijtpl 
"nghUs; xU Fwpg;gpl;l msT mf Mw;wiyg; ngw;Ws;sJ" vd;W 
$WtNj rhpahd KiwahFk;. mikg;G xd;wpd; mf Mw;wiy 
mjpfhpg;gjw;F xU rpwe;j topKiw ntg;gg;gLj;JtJ MFk;. ,J 
gpd;tUk; glj;jpy; fhl;lg;gl;Ls;sJ.  
 
,q;F kpf Kf;fpakhf ftdj;jpy; nfhs;s Ntz;baJ 
ntg;gk; vg;NghJk; mf Mw;wiy mjpfhpf;f Ntz;Lk; vd;w 
mtrpak; ,y;iy. ntg;gepiy khwh epfo;tpy; (Isothermal  
ey;ypay;G thAtpd; cs;Ns ntg;gk; gha;e;jhYk; mjd; mf 
Mw;wypy; vt;tpj cah;Tk; Vw;glhJ vd;gij ehk; gpd;dhy;f 
fw;f cs;Nshk;. 
 
 
[{ypd; ntg;g ,ae;jputpay; rkhdk; (Joule's Mechanical Equivalent of 
Heat):  
 
nghUnshd;wpd; ntg;gepiyia mjid ntg;gg;gLj;Jtjd; %yk; 
cah;j;jyhk; my;yJ mg;nghUspd; kPJ Ntiy nra;tjd; %yk; 
cah;j;jyhk;. gjpndl;lhk; E}w;whz;by; N[k;]; [{y; vd;w mwptpay; 
mwpQh; ,ae;jpu Mw;wiy mf Mw;wyhfTk;> mf Mw;wiy ,ae;jpu 
Mw;wyhfTk; khw;w KbAk; vd;W ep&gpj;jhh;. mthpd; Ma;tpd; 
fhl;bAs;sthW ,uz;L epiwfs; fapW xd;wpd; topNa JLg;G 
rf;fuj;Jld; (Paddle wheel) ,izf;fg;gl;Ls;sd. GtpaPh;g;G tpirahy; 
,uz;L epiwfSk; h J}uj;jpw;F fPNotUk;NghJ 2 mgh msT epiy 
Mw;wiy ,uz;L epiwfSk; ,of;fpd;wd.  
 
epiwfs; fPNo tUk; NghJ ePhpDs; cs;s JLg;G rf;fuk; Rw;Wk;. vdNt 
JLg;G rf;fuj;jpw;Fk; ePUf;Fk; ,ilNa XU cuha;T tpirj;Njhd;Wk;. ,J 
ePhpd; ntg;gepiyia cah;j;Jk;. ,q;F <h;g;G epiy Mw;wy; (Gravitational 
potential energy) ePhpd; mf Mw;wyhf khw;wkiltij ,J 
czh;j;JfpwJ. GtpaPh;g;G tpirahy; nra;ag;gl;l Ntiyapdhy; ePhpd; 
ntg;gepiy cah;e;Js;sJ. cz;ikapy; ntg;gj;ij nfhLg;gjhy; Vw;gLk; 
mNj tpisit ,ae;jpuj;ijf; nfhz;L nra;ag;gLk; Ntiyapdhy; 
Vw;gLj;j KbAk; vd;W [{y; ep&gpj;Js;shh;. 1 fpuhk; epiwAila ePHpd; 
ntg;gepiyia 1°C cah;j;j 4.186 J Mw;wy; Njitg;gLk; vd;W [{y; 
fz;lwpe;jhh;. goq;fhyq;fspy; ntg;gkhdJ fNyhhp (Calorie) vd;w 
myfpdhy; msf;fg;gl;lJ.  
 
   1 cal = 4.186 J  
,jw;F [{ypd; ntg;g ,ae;jputpay; rkhdJ vd;W ngah;.  
 
 
N[k;]; [{ypd; fhyj;jpw;F Kd;G> ntg;gk; vd;gJ fNyhhpf; (Caloric) vd;w 
gha;e;NjhLk; Xh; jputk; vd;Wk; kf;fs; fUjpdhh;fs;. ,j;jputk; cah; 
ntg;gepiyapy; cs;s nghUspypUe;J> Fiwe;j ntg;gepiyapYs;s 
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nghUSf;F ghAk; vdTk; fUjpdhh;fs;. fNyhhpf; jputf; fUj;jpd;gb 
cah; ntg;gepiyg;nghUspy; mjpf fNyhhpf; jputKk;> Fsph;r;rpahd 
nghUspy; Fiwe;j fNyhhpf; jputKk; cs;sd. Vnddpy; ntg;gk; vd;gJ 
Xh; msT vd;W mth;fs; fUjpaNjahFk;. Mdhy; jw;fhyj;jpy; ehk; 
ntg;gk; vd;gJ Xh; msT my;y mJ ghpkhw;wpf; nfhs;sg;gLk; Xh; 
ghpkhw;w Mw;wy; vd;W Ghpe;J nfhz;bUf;fpNwhk;. vdNt "ntg;g 
,ae;jputpay; rkhdk;" vd;gJ Xh; jtwhd gpuNahfkhFk;. Vnddpy; 
,ae;jpu Mw;wy; vd;gJ Xh; msthFk;. ve;j xU nghUSk; mjpfkhfNth 
my;yJ FiwthfNth ,ae;jpu Mw;wiyg; ngw;wpUf;fyhk;. Mdhy; 
ntg;gj;jpw;F ,J nghUe;jhJ. Vnddpy; ntg;gk; vd;gJ XH; msT my;y. 
,Ue;jNghjpYk; ,e;jg; gpuNahfk; njhd;W njhl;Nl eilKiwapy; 
,Ue;JtUtjhy; mJ jw;NghJk; gpd;gw;wg;gLfpwJ. ,jd; rhpahdg; 
gpuNahfk; '[{ypd; mf Mw;wy; - ,ae;jputpay; Mw;wy; rkhdk;" 
vd;gNjahFk;. mbg;gilapy; [{y; ,ae;jpu Mw;wiyNa mf Mw;wyhf 
khw;wpAs;shh;. [{ypd; JLg;G rf;fu Ma;tpy; epiwfspd; <h;g;Gepiy 
Mw;wy;> JLg;G rf;fuj;jpd; Roy; ,af;f Mw;wyhf khw;wkile;J> gpd;dh; 
ePhpd; mf Mw;wyhf khw;wkilfpwJ.  
 
      
 
vLj;Jf;fhl;L:  
khzth; xUth; fhiyr; rpw;Wz;bahf 200 czT fNyhhp (food calorie) 
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-2 vdf; 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  
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58.37 10

134
6250

J
n

J


   

,q;F n vd;gJ jz;zPh; Cw;wg;gl Ntz;ba kuq;fspd; vz;zpf;ifia 
$l Fwpf;fpwJ.  
 
fhiyr; rpw;Wz;b kl;Lk; cz;L tpl;L 134 Flk; ePiu ,iwf;f KbAkh? 
epr;rak; KbahJ. cz;ikapy; kdpj cly; czT Mw;wy; KOtijAk; 
Ntiyahf khw;whJ. Vnddpy; Njhuhakhf kdpj clypd; gaDWjpwd; 
20% MFk;. mjhtJ 200 czT fNyhhpapy; 20% kl;LNk Ntiyahf 
khw;wkilAk;. vdNt 134 Flq;fspy; 20% vd;gJ 26 Flq;fs; kl;LNk. 
vdNt mk;khzth; cz;l rpw;Wz;bf;F ,izahf nra;a Kbe;j 
Ntiyapd; msT 26 Flq;fs; ePiu ,iwg;gNj MFk;.  
 
kPjKs;s Mw;wy; ,uj;j Xl;lj;jpw;Fk; kw;w clypd; kw;w cWg;Gfspd; 
,af;fj;jpw;Fk; gad;gLj;jg;gLfpwJ. NkYk; xU Fwpg;gpl;l msT czT 
Mw;wy; tPzhf ,of;fg;gL;k; vd;gij epidtpy; nfhs;s Ntz;Lk;.  
 
ekJ clypd; gaDWjpwd; Vd; 100% ,y;iy? ,jw;fhd tpilia 
ePq;fs; gphpT 8.9 ,y; mwpe;J nfhs;tPh;fs;.  
     
ntg;g ,af;ftpaypd; Kjy; tpjp:  
Mw;wy; khwhtpjpapd; $w;Nw ntg;g ,af;ftpaypd; Kjy; tpjp MFk;. 
epA+l;ldpd; ,af;ftpaypy; Mw;wy; khwhj;jd;ik nghpa nghUs;fspd; 
,af;f Mw;wy; kw;Wk; epiy Mw;wiy cs;slf;fpAs;sJ. Mdhy; ntg;g 
,af;ftpaypd; Kjy; tpjp ntg;gj;ijAk; cs;slf;fpAs;sJ. ,t;tpjpapd; 
gb mikg;gpd; mf Mw;wy; khWghlhdJ (∆U), mikg;gpw;Ff; 
nfhLf;fg;gl;l ntg;gj;jpw;Fk; (Q) #oypd; kPJ mt;tikg;G nra;j 
Ntiyf;Fk; (W) cs;s NtWghl;bw;Fr; rkkhFk;. fzpjnkhopapy; 
,jidg; gpd;tUkhW Fwpg;gplyhk;.  
 
,jidg; gpd;tUkhW Fwpg;gplyhk;.  
  ∆ U = Q – W  
ntg;g ,af;ftpay; mikg;gpd; mf Mw;wiy> ntg;gg;gLj;jpNah my;yJ 
Ntiy nra;Njh khw;w ,aYk;. ,jid fPNo cs;s ml;ltizapy; 
fhzyhk;.  
 

mikg;gpd; cs;Ns ntg;gk; 
gha;jy;  

mf Mw;wy; 
mjpfhpf;Fk;  

mikg;gpypUe;J ntg;gk; 
ntspNaWjy;  

mf Mw;wy; FiwAk; 

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

mf Mw;wy; 
mjpfhpf;Fk; 

mikg;gpdhy; Ntiy 
nra;ag;gLk; NghJ 

mf Mw;wy; FiwAk;  
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ntg;g ,af;ftpaypd; Kjy; tpjpia gad;gLj;Jtjw;fhd FwpaPl;L 
kugpid mwpKfg;gLj;jyhk;. ,J fPNo cs;s ml;ltiz kw;Wk; 
Fwpg;gpl;Lf; fhl;lg;gl;Ls;sJ.  
 
ntg;g ,af;ftpay; Kjy; tpjpiag; gad;gLj;Jtjw;fhd FwpaPl;L kuG  
 

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;.  
   
rpy Gj;jfq;fspy;  ∆U = Q + W vd ntg;g ,af;ftpaypd; Kjy;tpjp 
Fwpg;gpl;bUf;Fk;. ,q;F mikg;gpdhy; nra;ag;gl;l Ntiy 
vjph;f;FwpahfTk;> mikg;gpd; kPJ nra;ag;gl;l Ntiy Neh;f;FwpahfTk; 
fUjg;gLk;. ,it ,uz;LNk rhpahd FwpaPl;L kuGfs; jhd;. ,tw;wpy; 
VNjDk; xU FwpaPl;L kugpid ehk; gpd;gw;wyhk;.  
   
vLj;Jf;fhl;L 
kdpjnuhUth; 2 kg epiwAila ePhpid JLg;G rf;fuj;ijf; nfhz;L 
fyf;Ftjd; %yk; 30 kJ Ntiyiar; nra;fpwhh;. Vwj;jho 5 k cal 
ntg;gk; ePhpypUe;J ntspg;gl;L nfhs;fydpd; gug;G topNa ntg;gf;flj;jy; 
kw;Wk; ntg;gf; fjph;tPr;rpd; %yk; #oYf;Ff; flj;jg;gLfpwJ vdpy; 
mikg;gpd; mf Mw;wy; khWghl;ilf; fhz;f.  
 
jPh;T:  
mikg;gpd; kPJ nra;ag;gl;l Ntiy (ePhpidf; fyf;Ftjd; %yk; 
kdpjuhy; nra;ag;gl;l Ntiy) W = -30 kJ = -30,000 J  
mikg;gpypUe;J ntg;gk; ntspg;gLfpwJ> Q = -5  
  kcal = 5 × 4184 J = -20920 J  
ntg;g ,af;ftpaypd; Kjy; tpjpiag; gad;gLj;Jk;NghJ  
  ∆U = Q – W  
  ∆U = -20,920 J – (-30,000) J  
  ∆U = -20,920 J + 30,000 J = 9080 J  
 
 
,q;F> mikg;gpd; kPJ nra;ag;gl;l Ntiyiatpl ntg;g ,og;G Fiwthf 
cs;sJ. vdNt mf Mw;wy; khWghL Neh;f;FwpahFk;. ,J mikg;gpd; 
mf Mw;wy; mjpfhpj;jijf; fhl;LfpwJ.  
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vLj;Jf;fhl;L  
nky;Nyhl;lg; gapw;rpia (Jogging) jpdKk; nra;tJ cly;eyj;ij 
Ngzpf;fhf;Fk; vd;gJ ehkwpe;jNj. ePq;fs; nky;Nyhl;lg; gapw;rpapy;  
 
<LgLk; NghJ 500 kJ Ntiy cq;fshy; nra;ag;gLfpwJ. NkYk; cq;fs; 
clypypUe;J 230 kJ ntg;gk; ntspNawfpwJ vdpy;> cq;fs; clypy; 
Vw;gLk; mf Mw;wy; khWghl;ilf; fzf;fpLf.  
 
jPh;T:  
       
mikg;gpdhy; nra;ag;gl;l Ntiy (ekJ cliy mikg;G vd;W fUJf)  
  W = + 500 kJ  
mikg;gpypUe;J (ekJ cly;) ntspNaw;wg;gl;l ntg;gk; Q = -230 kJ  
clypy; Vw;gLk; mf Mw;wy; khWghL 
  = ∆ U = - 230 kJ – 500 kJ = - 730 kJ  
vjph;f;FwpahdJ ekJ clypd; mf Mw;wy; Fiwe;jJ vd;gijf; 
fhl;LfpwJ.  
 
kPnkJ epfo;T (Quasi – static Process) :  
 
V gUkd;> P mOj;jk; kw;Wk; T ntg;gepiyapy; cs;s ey;ypay;G thA 
mikg;gpidf; fUJf. ey;ypay;G thA milf;fg;gl;l cUisapd; 
gp];ld; ntspNehf;fp efh;j;Jk;NghJ ey;ypay;G thAtpd; gUkdpy; khw;wk; 
vw;gLk;. ,jd; tpisthf ntg;gepiyapYk; mOj;jj;jpYk; khw;wk; Vw;gLk;. 
Vnddpy;> ,k;%d;W khwpfSk; (P.T kw;Wk; V) PV = NkT vd;w 
epiyr;rkd;ghl;bdhy; njhlh;GgLj;jg;gl;Ls;sd. epiw xd;wpid gp];ldpd; 
kPJ itf;Fk; NghJ> mJ gp];lid jpBnud fPo;Nehf;fp mOj;Jk;. 
,e;epiyapy; gp];lDf;F kpf mUNf cs;s gFjpapd; mOj;jk;> 
mikg;gpd; kw;w gFjpfspy; cs;s mOj;jj;ij tpl mjpfkhf ,Uf;Fk;. 
,J thAtpd; rkepiyaw;wj;jd;ikiaf; (non-equilibrium) fhl;LfpwJ. 
thA rkepiyia kPz;Lk; milAk; tiu mt;thAtpd; mOj;jk;> 
ntg;gepiy my;yJ mf Mw;wiyf; fz;lwpa ,ayhJ. Mdhy; gp];lid 
kpf nkJthf mOj;Jk; NghJ xt;nthU fl;lj;jpYk; mikg;G> #oYld; 
rkepiyapy; ,Uf;Fk;. ,e;epiyapy; ehk; epiyr; rkd;ghl;ilf; nfhz;L 
mikg;gpd; mf Mw;wy;> mOj;jk; my;yJ ntg;gepiyiaf; fzf;fpl 
,aYk;. ,t;tifahd epfo;tpw;F kPnkJ epfo;T vd;W ngah;.  
 
kPnkJ epfo;T vd;gJ kpfkpf nkJthf eilngWk; Xh; epfo;thFk;. 
,e;epfo;T KbAk;tiu mikg;G> #oYld; ntg;gr;rkepiy> ,ae;jpur; 
rkepiy kw;Wk; Ntjpr;rkepiyapy; ,Uf;Fk;gb jd;Dila khwpfshd 
(P.V.T) Mfpatw;wpd; kjpg;Gfis kpf nkJthf khw;wpf;nfhs;Sk;. 
tiuaWf;f ,ayhj msT nkJthf Vw;gLk; ,k;khw;wj;jpdhy; mikg;G 
vg;NghJk; rkepiyj;jd;ikia xl;bNa fhzg;gLk;.  
 
vLj;Jf;fhl;L:  
kPnkJ epfo;tpw;F Xh; vLj;Jf;fhl;Lj; jUf.  
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gUkd; V, mOj;jk; P kw;Wk; ntg;gepiy T cila thA xd;W 
nfhs;fydpy; milj;J itf;fg;gl;Ls;sJ vd;f. glj;jpy; fhl;bAs;sthW 
gp];ld; kPJ xt;nthU kz;Jfshfg; NghLk;NghJ gp];ld; cs;Nehf;fp 
kpf nkJthf efUk;. ,e;epfo;tpid fpl;lj;jl;l kPnkJ epfo;thff; 
fUjyhk;.  
 
(xt;nthU kz;Jfshfg; gp];ldpd; kPJ NghLk;NghJ Vw;gLk; kPnkJ 
epfo;T)  
 
gUkdpy; khw;wk; Vw;gLk; NghJ nra;ag;gl;l Ntiy:  
efUk; gp];lidf; nfhz;l thA epug;gg;gl;l cUis xd;iwf; fUJf. 
kPnkJ epfo;tpy; cs;sthW thA tphptile;J gp];lid dx njhiyT 
nkJthfj; js;SfpwJ.  
 
,q;F kPnkJ epfo;tpd; mbg;gilapy; thA tphptilfpwJ. vdNt 
xt;nthU fzj;jpYk; mOj;jk;> ntg;gepiy kw;Wk; mf Mw;wy; 
Mfpait xU Fwpg;gpl;l kjpg;gpidg; ngw;wpUf;Fk;.  
thAthy; gp];ld; kPJ nra;ag;gl;l rpwpa Ntiy  
   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;ghL gpd;tUk; khw;wpaikf;fyhk;  
  dW = PA dx  
Mdhy;> Adx = dV = thAtpd; tphptpdhy; Vw;gl;l gUkd; khWghL vdNt 
thA tphptile;jjhy; nra;ag;gl;l rpwpa Ntiy  
    dW = PdV  
 
,q;F dV Neh;f;Fwp vd;gij ftdpf;f Ntz;Lk;. Vnddpy; gUkd; 
mjpfhpf;fpwJ.  
nghJthf thAtpd; gUkd; Vi ypUe;J Vf tiu mjpfhpg;gjhy; 
nra;ag;gl;l Ntiyia gpd;tUkhW Fwpg;gplyhk;.  

   
f

i

v

v
w PdV    

mikg;gpd; kPJ Ntiy nra;ag;gl;bUg;gpd; w vjph;f;Fwp kjpg;igg; ngWk;.  
 
rkd;ghL mOj;jk; P, njhiff; FwpaPl;bw;F cs;Ns cs;sijf; ftdpf;f 
Ntz;Lk;. mikg;g Ntiy nra;Ak; NghJ mOj;jk;l khwpypahf ,Uf;f 
Ntz;ba mtrpakpy;iy vd;gij ,J czh;j;JfpwJ. njhifaPl;L 
kjpg;gpidf; fhz epiyr; rkd;ghl;ilg; gad;gLj;jp mOj;jj;ij gUkd; 
kw;Wk; ntg;gepiyapd; rhh;ghff; Fwpg;gpl Ntz;Lk;.  
 
PV tiuglk;:  
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mOj;jk; P kw;Wk; gUkd; V ,itfSf;F ,ilNa tiuag;gLk; Xh; 
tiuglNk PV tiuglkhFk;. thA tphptilAk; NghJ mt;thAthy; 
nra;ag;gl;l Ntiyia PV tiuglj;ijf; nfhz;L fzf;fplyhk; my;yJ 
thA mKf;fg;gLk; NghJ mt;thAtpd; kPJ nra;ag;gl;l Ntiyiaf; 
fzf;fplyhk;. myF 2 ehk; fw;wgb tisNfhl;bw;Ff; fPNo cs;s gug;G 
rpWk vy;iyapypUe;J ngUk vy;iytiu cs;s rhh;gpd; njhifaPl;L 
kjpg;igj; jUk;. ,NjNghd;W PV tiuglj;jpd; fPNo cs;s gug;G thA 
tphptilAk; NghJ my;yJ mKf;fg;gLk; NghJ nra;ag;gl;l Ntiyiaf; 
nfhLf;Fk;. PV tiuglj;jpd; tbtk; ntg;g ,af;ftpay; epfo;tpd; 
jd;ikiar; rhh;e;jJ.  
 
vLj;Jf;fhl;L  
epiyahd tspkz;ly mOjj;jj;jpy; cs;s thAtpd; gUkd; 1m3 ypUe;J 
2m3 Mf tphptilfpwJ vdpy;> gpd;tUtdtw;iwf; fhz;f.  
a. thAthy; nra;ag;gl;l Ntiy  
b. ,t;Ntiyf;fhd PV tiuglk;  
 
jPh;T:  
mOj;jk; P = 1 atm = 101 kPa, Vf = 2 m3 kw;Wk; Vi = 1 m3 
rkd;ghL ,Ue;J  

  W = 
f f

i i

v v

v v
PdV P dV    

,q;F P vd;gJ XH; khwpypahFk;. vdNt ,J njhifaPl;bw;F ntspNa 
cs;sJ.  
  W = P(Vf – Vi) = 101 × 103 ×  (2 – 1) = 101 kJ  
 
mOj;jk; khwpypahf cs;sjhy; glj;jpy; fhl;lg;gl;Ls;sthW PV tiuglk; 
Xh; Neh;f;Nfhlhf ,Uf;Fk;. me;j Neh;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 1 
K 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.  
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,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.  
 
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; Sp vg;NghJk; Sv I 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;iw xg;gpLk; NghJ  

∆U = μCv∆T my;yJ 
1

v

U
C

T





 

∆T apd; vy;iy Ropapid milAk; 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;.  
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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 dU vd;f.  
 
Cv vd;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  
   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 = μRT   PdV + VdP = μRdT  
  
,q;F mOj;jk; khwhJ> vdNt dP = 0.  
 PdV = μRdT  
 CPdT = CvdT = RdT  
 Cp = Cv + R (or) CP – CV = R 
 
,j;njhlh;gpw;F Nkah; njhlh;G vd;W ngah;.  
khwh mOj;jj;jpy; ey;ypay;G thAtpd; Nkhyhh; jd;ntg;g Vw;Gj;jpwd;> 
gUkd; khwh Nkyhh; jd;ntg;g Vw;Gj;jpwd; kw;Wk; R Mfpatw;wpd; 
$LjYf;Fr; rkkhFk; vd;gij ,j;njhlh;G ekf;Ff; fhl;LfpwJ.  
 
NkYk; ,j;njhlh;gpypUe;J> mOj;jk; khwh Nkhyhh; jd;ntg;g Vw;Gj;jpwd; 
(Cp), gUkd; khwh Nkhyhh; jd;ntg;g Vw;Gj;jpwidtpl (Cv) vd;NghJk; 
mjpfk; vd;gij ehk; Ghpe;J nfhs;syhk;.  
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ntg;g ,af;ftpay; epfo;Tfs; (Thermodynamic Processes):  
 
ntg;gepiy khwh epfo;T (Isothermal process):  
 
,e;epfo;tpy; ntg;gepiy Xh; khwh kjpg;gpidg; ngw;wpUf;Fk;. Mdhy; 
ntg;g ,af;ftpay; mikg;gpd; mOj;jKk;> gUkDk; khw;wkilAk;.  
 
ehkwpe;jgb ey;ypay;G thAr;rkd;ghL  
    PV = μRT  
,e;epfo;tpy; T Xh; khwpyp. vdNt ntg;gepiy khwh epfo;tpw;fhd 
epiyr;rkd;ghL  
  PV = khwpyp  
 
,e;j rkd;ghL ekf;F czh;j;JtJ  
thA xU rkepiy epiyapypUe;J (P1, V1) kw;nwhU rkepiy epiyf;Fr; 
(P2, V2) nry;Yk; NghJ gpd;tUk; njhlh;G nghUe;Jk; vd;gNj  
    P1V1 = P2V2  
,q;F PV = khwpyp. vdNt P, MdJ V Ald; vjph; tpfpjj;njhlh;igg; 

ngw;Ws;sJ. mjhtJ 
1

( )P
V

  ,jpypUe;J PV tiuglk; Xh; mjpgutisak; 

(hyperbola) vd mwpayhk;.  
 
khwh ntg;gepiyapy; tiuag;gLk; mOj;jk; - gUkd; tiuglj;ij 
ntg;gepiy khwh tiuglk; (Isotherm) vd;Nw miof;fyhk;.  
 
kPnkJ ntg;gepiy khwh tphpT kw;Wk; kPnkJ ntg;gepiy khwh mKf;fk; 
,tw;wpw;fhd PV tiuglq;fs; fhl;lg;gl;Ls;sd.  
ehk; mwpe;jgb ey;ypay;G thA xd;wpd; mf Mw;wy; mt;thAtpd; 
ntg;gepiyia kl;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  
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;w jtwhd Ghpjy; cs;sJ. ntg;gepiy 
khwh epfo;tpy; ,J cz;ikay;y. ntg;gepiy khwh mKf;fk; Vw;gLk; 
NghJ cUisapd; cs;Ns gp];ld; js;sg;gLfpwJ. ,J mf Mw;wiy 
mjpfhpf;Fk;. Mdhy; ,e;j mf Mw;wy; mjpfhpg;G ntg;gj;njhlh;gpdhy; 
mikg;gpw;F ntspNa nrd;W tpLfpwJ.  
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vLj;Jf;fhl;Lfs;:  
 

1. jz;zPiu ntg;gg;gLj;Jk; NghJ> mjd; nfhjpepiyapy; jz;zPUf;F 
vt;tsT ntg;gj;ij mspj;jhYk; jzzPh; KOtJkhf ePuhtpahf 
khWk; tiu mjd; ntg;gepiy caUtjpy;iy. ,NjNghd;W 
ciwepiyapy; cs;s gdpf;fl;b cUfp jz;zPuhf khWk; NghJk; 
gdpf;fl;bf;F ntg;gj;ijf; nfhLj;jhYk; mjd; ntg;gepiy 
caUtjpy;iy.  
 

2. ekJ clypd; midj;J tsh;rpij khw;wq;fSk; xU khwh 
ntg;gepiyapNyNa (37°C) eilngWfpd;wd.  
 

ntg;gepiy khwh epfo;tpy; nra;ag;gl;l Ntiy:  
 
ey;ypay;G thA xd;wpidf; fUJf. khwh ntg;gepiyapy;> kPnkJ 
epfo;tpy; vd;w njhlf;f epiyapypUe;J vd;w ,Wjpepiyf;F mjid 
tphptila mDkjpf;fTk;. ,e;epfo;tpy; thAthy; nra;ag;gl;l Ntiyia 
ehk; gpd;tUkhW fzf;fplyhk;.  
 
rkd;ghL ,Ue;j thAthy; nra;ag;gl;l Ntiy>  
 

    W = 
f

i

v

v
PdV  

 
,e;epfo;T kPnkJ epfo;thf cs;sjhy; xt;nthU epiyapYk; thAthdJ 
#oYld; rkepiyapy; ,Uf;Fk;. ,q;F thA ey;ypay;G thAthfTk; 
xt;nthU epiyapYk; #oYld; rkepiyapy; cs;sjhYk; ey;ypay;G 
thAr; rkd;ghl;il ,q;F ehk; gad;gLj;jp mOj;jj;ij gUkd; kw;Wk; 
ntg;gepiyapd; rhh;ghf vOjyhk;.  

  
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;ghL T njhifaPl;bw;F ntspNa itj;jpUf;ff; fhuzk; ntg;gepiy 
khwh epfo;T KOikf;Fk; ,J khwpypahFk;.  
rkd;ghL njhifg;gLj;Jk; NghJ  
,q;F Vw;gl;l gUkd; tphpT xh; ntg;gepiy khwh tphpthFk;.  

  f

i

V
W RT In

V


 
  

 
 

NkYk; 1
f

i

V

V
  vd;gjhy; 0

f

i

V
In

V

 
 

 
 MFk;.  

vdNt> ntg;gepiy khwh tphptpy; thAthy; nra;ag;gl;l Ntiy Neh;f;Fwp 
MFk;.  
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rkd;ghL ntg;gepiy khwh mKf;fj;jpw;Fk; nghUe;Jk;> Mdhy; 

ntg;gepiy khwh mKf;fj;jpy; 1
f

i

V

V
  vdNt ln 0

f

i

V

V

 
 

 
vdNt> ntg;gepiy 

khwh mKf;fj;jpy; thAtpd; kPJ nra;ag;gl;l Ntiy vjph;f;Fwp MFk;. 
PV tiuglj;jpy;> ntg;gepiykhwh tphptpd; NghJ thAthy; nra;ag;gl;l 
Ntiy tiuglj;jpw;Ff; fPNo cs;s gug;gpw;Fr; rkk; vd;gJ 
fhl;lg;gl;Ls;sJ.  
 
,NjNghd;W ntg;gepiy khwh mKf;fj;jpy; PV tiuglj;jpw;Ff; fPNo 
cs;s gug;G thAtpd; kPJ nra;ag;gl;l Ntiyf;Fr;rkkhFk;. ,J 
vjph;Fwpapy; Fwpg;gplg;gLk;.  
 

ntg;gepiy khwh epfo;tpy; nra;ag;gl;l Ntiyiaf; 
fzf;fpLk;NghJ> epfo;T xU kPnkJ epfo;T vd ehk; fUJNdhk;. 
,J xU kPnkJ epfo;thf ,y;iynadpy; epiyr; rkd;ghL 

RT
P

V


  ia rkd;ghL gpujpapl ,ayhJ. Vnddpy; ey;ypay;G thA 

tpjp rkepiyaw;w epfo;TfSf;Fg; nghUe;jhJ. Mdhy; rkd;ghL 
kPnkJthf epfohj ntg;gepiy khwh epfo;TfSf;Fk; nghUe;Jk;. 
Vnddpy; mOj;jk; kw;Wk; gUkd; Nghd;w epiykhwpfs; ey;ypay;G 
thAtpd; njhlf;f kw;Wk; ,Wjp epiyfis kl;LNk rhh;e;jpUf;Fk;> 
,Wjpepiyfis mile;j topKiwia rhh;e;jpUf;fhJ. rkd;ghL 
njhifg;gLj;Jtjw;F kl;LNk ehk; kPnkJ epfo;thf fUjpNdhk;.  

 
vLj;Jf;fhl;L:  
300 K ntg;gepiyapYs;s 0.5 Nkhy; thA xd;W njhlf;fg;gUkd; 2L ,y; 
,Ue;J ,Wjpg;gUkd; 6 L f;F ntg;gepiy khwh epfo;tpy; tphptilfpwJ 
vdpy;> gpd;tUtdtw;iwf; fhz;f.  
 
1. thAthy; nra;ag;gl;l Ntiy?  
2. thAtpw;Ff; nfhLf;fg;gl;l ntg;gj;jpd; msT?  
3. thAtpd; ,Wjp mOj;jk;? (thAkhwpyp> R = 8.31 J mol-1 K-1)  
 
jPh;T:  
ehk; mwpe;jgb thAthy; nra;ag;gl;l Ntiy Xh; ntg;gepiy khwh 
tphpthFk;.  
  ,q;F μ = 0.5  

  W = 0.5 mol 
8.31 6

300 ln
. 2

J L
K

mol K L

 
    

 
 

  W = 1.369 kJ  
 
,q;F Ntiy Neh;f;Fwpapy; cs;sijf; ftdpf;f Ntz;Lk;. Vnddpy; 
thAthy; Ntiy nra;ag;gl;Ls;sJ.  
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ntg;g ,af;ftpaypd; Kjy; tpjpg;gb> ntg;gepiy khwh epfo;tpy; 
mikg;gpw;Ff; nfhLf;fg;gLk; ntg;gk; Ntiy nra;tjw;Fg; 
gad;gLj;jg;gLfpwJ.  
 vdNt> Q = W = 1.369 kJ  
,q;F Q Tk; Neh;f;FwpahFk;. Vnddpy; ntg;gk; mikg;gpw;Fs; nry;fpwJ.  
 
ntg;g epiy khwh epfo;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   
 
vLj;Jf;fhl;L:  
fPNo fhl;lg;gl;Ls;s PV tiuglk; ntt;NtW ntg;gepiyfspy; eilngWk; 
,uz;L ntg;gepiy khwh epfo;Tfisf; Fwpf;fpd;wd. ,uz;L 
ntg;gepiyfspy; cah;e;j ntg;gepiy vJ vd;gijf; fz;lwpf.  
 
 

   
 
jPh;T:  
cah; ntg;gepiy tisNfhl;ilf; fhz;gjw;F glj;jpy; fhl;bAs;sthW x 
mr;Rf;F ,izahf fpilj;jsf; Nfhl;bid tiua Ntz;Lk;. ,J khwh 
mOj;jjpw;fhd NfhL MFk;.  
 

    
   
khwh> mOj;jf; Nfhl;bid ntl;Lk; nrq;Fj;Jf; NfhLfSf;fhd 
gUkd;fs; V1 kw;Wk; V2 Mfpait> xNu mOj;jj;jpy; cs;s 
gUkd;fisf; Fwpf;fpd;wd.  
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khwh mOj;jj;jpy; mjpf gUkDs;s thAtpy; ntg;gepiyAk; mjpfkhf 
,Uf;Fk;. glj;jpypUe;J V1 > V2 vdNt> T1 > T2 vd mwpayhk;. nghJthf 
ntg;gepiy khw;h epfo;Tfspy; ntg;gepiy Fiwthf cs;s 
tisNfhLfs; Mjpg;Gs;spfs; mUNf mikAk;.  
 
 
ntg;gg;ghpkhw;wkpy;yh epfo;T (Adiabatic Process):  
,e;epfo;tpy; vt;tpjkhd ntg;gKk; mikg;gpw;F cs;NsNah my;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;wkpy;yh epfo;tpy; mikg;gpd; 
mOj;jk;> gUkd; kw;Wk; ntg;gepiy ,tw;wpy; khw;wk; Vw;glyhk;.  
 
xU ntg;gg;ghpkhw;wkpy;yh epfo;tpw;F ntg;g ,af;ftpaypd; Kjy; tpjp 
∆U = W vd vOjyhk;. ,jpypUe;J ehk; mwpe;Jnfhs;tJ vd;dntd;why; 
thA mjd; mf Mw;wiyg; gad;gLj;jp Ntiy nra;Ak; my;yJ thAtpd; 
kPJ Ntiy nra;ag;gl;L mjd; mf Mw;wy; mjpfhpf;Fk;.  
 
ntg;gg;ghpkhw;wkpy;yh epfo;tpid gpd;tUk; Kiwfisg; gad;gLj;jp 
epfo;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;a Ntz;Lk;.  
vLj;Jf;fhl;lhf> ntg;gf;fhg;G nra;ag;gl;l cUisapy; cs;s thA 
ntg;gg;ghpkhw;wkpy;yh Kiwapy; mKf;fg;gLfpwJ my;yJ 
ntg;gg;ghpkhw;wkpy;yh Kiwapy; tphptilfpwJ.  
 

2. vt;tpj ntg;gf;fhg;Gk; mw;w epiyapy; #oYf;F ntg;gj;ijf; flj;j 
,ayhjthW kpff; FWfpa Neuj;jpy; kpf Ntfkhf epfo;T Vw;gl;lhy; 
mJTk; xU ntg;gghpkhw;wkpy;yh epfo;T.  

 
  (a) kw;Wk; (b) ,tw;iw tpsf;Ffpd;wd.  
 
vLj;Jf;fhl;Lfs;: ntg;gg;ghpkhw;wkpy;yh epfo;tpw;fhd epiyr; rkd;ghL  
   
ntg;gg;ghpkhw;wkpy;yh epfo;tpw;fhd epiyr; rkd;ghL  
   PVγ = khwpyp  
,q;F γ vd;gJ ntg;gghpkhw;wkpy;yh mLf;Ff;Fwp MFk;. (γ = Cp/Cv) ,J 
thAtpd; ,ay;igg; nghUj;jjhFk;.  
rkd;ghL ,Ue;J ehk; mwptJ vd;dntd;why;> thA xU rkepiy 
epiyapypUe;J (Pi, Vi) kw;nwhU rkepiy epiyf;F (Pf, Vf) 
ntg;gghpkhw;wkpy;yh Kiwapy; nry;Yk;NghJ mt;thA gpd;tUk; 
epge;jidf;F cl;gLk;.  
   y y

i i f fPV P V   
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ntg;gg; ghpkhw;wkpy;yh tphpT kw;Wk; mKf;f epfo;tpw;fhd tiuglj;ijAk; 
ntg;gg; ghpkhw;wkpy;yh tisNfhL (adiabat) vd;Nw miof;fyhk;. 
ntg;gepiy khwh epfo;tpw;fhd PV 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;fhd 
tisNfhL> ntg;gepiy khwh epfo;tpw;fhd tisNfhl;iltpl 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; xU khwpyp> vdNt ,jidg; gpd;tUkhW vOjyhk;.  
  TVγ-1 = khwpyp  
thA xd;W njhlf;fr; rk epiyapypUe;J (Ti, Vi) ,Wjp rk epiyf;F (Tf, 
Vf) ntg;gg;ghpkhw;wkpy;yh Kiwapy; nry;Yk;NghJ mJ gpd;tUk; 
rkd;ghl;il epiwT nra;Ak;.  

  
1 1

i i f fTV T V
  

  

vd;gij rkd;ghL ekf;F czh;j;JfpwJ.  
 

ntg;gg; gupkhw;wkpy;yh epfo;tpw;fhd epiyr; rkd;ghl;il T kw;Wk; P 
apidg; nghUj;Jk; vOjyhk;. 

 
T P1- = khwpyp     (8.39) 
 
rkd;ghL (8.39) w;fhd ep&gzj;ij ePq;fNs Kaw;rpf;fyhk;. 
 
iffspdhy; mOj;jg;gLk; gk;gpidg; gad;gLj;jp kpjptz;br; 

rf;fuj;jpw;F fhw;wbg;gij ehk; midtUk; mwpe;jpUg;Nghk;. gk;gpd; 
cs;Ns cs;s V gUkDila fhw;iw> tspkz;ly mOj;jj;jpYs;s 

kw;Wk; 27C miw ntg;gepiyapy; cs;s ntg;g ,af;ftpay; mikg;G 
vd;W fUJf. Kpjptz;b rf;fuj;jpy; fhw;iwr; nrYj;Jk; Kid 
%lg;gl;Ls;sJ. vd;W fUJf. fhw;whdJ mjd; njhlf;fg;gUkdpypUe;J 
ehd;fpy; xU gq;F ,Wjpg;gUkDf;F mOj;jg;gLfpwJ vd;why; mjd; 
,Wjp ntg;gepiy vd;d? rf;fuj;jpd; fhw;W nrYj;Jk; Kid 
%lg;gl;Ls;sjhy; fhw;W rf;fuj;jpDs; nry;y KbahJ. vdNt ,q;F 
fhw;wbf;Fk; epfo;tpid ntg;gg;gupkhw;wkpy;yh mOf;fkhff; fUjyhk;. 
fhw;Wf;F ( = 1.4) 
jPu;T: 
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 fhw;wbf;Fk; epfo;T ntg;gg;gupkhw;wkpy;yh mKf;fkhf 
fUjg;gLfpwJ. gUkd; nfhLf;fg;gl;Ls;sJ. vdNt ntg;gepiyiaf; 
fzf;fpl Ntz;Lk;. ,q;F rkd;ghL (8.38) Ig; gad;gLj;j Ntz;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 249C 
 
 ,e;j ,Wjp ntg;gepiy ePupd; nfhjpepiyia tpl mjpfk;. vdNt 
kpjptz;bapy; rf;fuj;jpw;F ifg;gk;gpidg; gad;gLj;jp fhw;wbf;Fk; NghJ 
fhw;W epug;Gk; Kidiaj; njhLtJ Mgj;jhdjhFk;. 
 
 gp];lid kpf Ntfkhf mOj;Jk;NghJ cUthFk; ntg;gj;jpid 
FWfpa Neuj;jpy; #oYf;Ff; flj;j ,ayhJ. vdNt thAtpd; 
ntg;gepiy tpiuthf caUk;. ,J glj;jpy; fhl;lg;gl;Ls;sJ. 
,j;jj;Jtk; Bry; ,ae;jpuq;fspy; gad;gLj;jg;gLfpwJ. fhw;W-ngl;Nuhy; 
fyitia ntg;gg;gupkhw;wkpy;yh Kiwapy; kpf Ntfkhf mKf;Fk;NghJ 
mf;fyitapd; ntg;gepiy jPg;gw;Wk; msTf;F kpf Ntfkhf caUk;. 
 
 ntg;gg;gupkhw;wkpy;yh epfo;tpy; nra;ag;gl;l Ntiy KOikahf 
ntg;gf;fhg;Gr; nra;ag;gl;l Rtu;> mbg;gug;G nfhz;l cUisapDs; 
cs;s µ Nkhy; ey;ypay;G thAitf; fUJf. A FWf;F ntl;Lg; gug;G 
nfhz;l cuha;tw;w ntg;gf;fhg;Gg; ngw;w gp];ld; cUisapy; 
nghUj;jg;gl;Ls;sJ. 
 
 ntg;gg; gupkhw;wkpy;yh Kiwapy; mikg;G (Pi, Vi, Ti) vd;w njhlf;f 
epiyapypUe;J (Pf, Vf, Tf) vd;w ,Wjpepiyia milAk;NghJ nra;ag;gl;l 
Ntiy W vd;f.  
 

f

i

V

V
W PdV      (8.40) 

 
ntg;gg;gupkhw;wkpy;yh ,e;epfo;T xU kPnkJ epfo;T vdf;fUJf> 

xt;nthU epiyapYk; ey;ypay;G thA tpjp ,q;F nghUe;Jk;. 
 
,e;epge;jidapd; mbg;gilapy;> ntg;gg;gupkhw;wkpy;yh epfo;tpd; 

epiyr; rkd;ghL PV = 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

V V







 

 

 











 

 



 







 
  

  

 
  

  

 
  

   

 
  

   





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 thA tpjpapypUe;J> 
 
  PfVf = μRTf kw;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 Wadia 
xU Neu;f;Fwp kjpg;ghFk;. ,q;F Ti>Tf, vdNt ntg;gg;gupkhw;wkpy;yh 
tpuptpy; thA Fspu;r;rpailAk;. 

 
ntg;gg;gupkhw;wkpy;yh mKf;fj;jpy;> thAtpd; kPJ Ntiy 

nra;ag;gLk; mjhtJ Wadia xU Neu;f;Fwp kjpg;ghFk;. ,q;F Ti>Tf, vdNt 
ntg;gg;gupkhw;wkpy;yh tpuptpy; thA Fspu;r;rpailAk;. 
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ntg;gg;gupkhw;wkpy;yh mKf;fj;jpy;> thAtpd; kPJ Ntiy 
nra;ag;gLk; mjhtJ Wadia xU vjpu;f;Fwp kjpg;ghFk;. ,q;F Ti < Tf, 
vdNt ntg;gg;gupkhw;wkpy;yh mKf;fj;jpy; thAtpd; ntg;gepiy caUk;. 

 
Fwpg;G 
 
 ntg;gg;gupkhw;wkpy;yh epfo;T Xu; kPnkJ epfo;thff; fUjp rkd;ghL 
(8.41) kw;Wk; (8.42) Mfpa ,uz;Lk; rkd;ghLfis ehk; tUtpj;Njhk;. 
,e;epfo;T kPnkJ epfo;thf ,y;iynad;whYk; ,t;tpuz;L rkd;ghLfSk; 
nghUj;jkhd rkd;ghLfNsahFk;. Vnddpy; epiykhwpfs; P, V kw;Wk; T 
Mfpait njhlf;f kw;Wk; ,Wjp epiyfis kl;LNk rhu;e;jit. mit 
,Wjpepiyia mile;j topKiwiar; rhu;e;jjy;y. njhifaplYf;fhf 
kl;LNk ehk; kPnkJ epfo;T vd;W fUjpNdhk;. glk; (8.32) ,y; 
fhl;lg;gl;Ls;s ntg;gg;gupkhw;wkpy;yh epfo;tpy; PV tiuglj;jpw;F fPNo 
cs;s gug;G> ,e;epfo;tpy; nra;ag;gl;l nkhj;j Ntiyiaf; nfhLf;Fk;. 

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

tisNfhL ,tw;wpw;fpilNaahd NtWghl;il Gupe;J nfhs;sNt Ti 
kw;Wk; Tf ntg;gepiyfSf;fhd ntg;gepiy khwh tisNfhl;Lld;> 
Nru;j;J ntg;gg;gupkhw;w kw;w tisNfhLk; glk; (8.32) ,y; 
fhl;lg;gl;Ls;sd. 

 
 

 
 
 
 
ntg;gg;gupkhw;wkpy;yh epfo;tpw;fhd tisNfhL> ntg;gepiy khwh 
tisNfhl;il tpl nrq;Fj;jhhf ,Uf;Fk;. Vnddpy; vg;NghJk; γ > 1 
MFk;. 
 
mOj;jk; khwh epfo;T 
(Isobaric Process) 
 
 ,J khwhj mOj;jj;jpy; Vw;gLk; xU ntg;g ,af;ftpay; 
epfo;thFk;. ,e;epfo;tpy; mOj;jk; khwpypahf ,Ue;jhYk;> ntg;gepiy> 
gUkd; kw;Wk; Mf Mw;wy; Nghd;wit khwpypfs; my;y. ey;ypay;G thAr; 
rkd;ghl;bypUe;J. 
 

μR
V = T

 
 
 P

 

μR
Here 

P
 khwpyp 

 
 mOj;jk; khwh epfo;tpy;> nfy;tpd; ntg;gepiy gUkDf;F 
Neu;tpfpjj;jpy; ,Uf;Fk;. 
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 (mOj;jk; khwh epfo;T)   (8.44) 
  
 mOj;jk; khwh epfo;tpy; V - T tiuglk; Mjpg;Gs;sp 
topNar;nry;Yk; Xu; Neu;f;Nfhlhf mikAk; vd;gij Nkw;fz;l rkd;ghL 
czu;j;JfpwJ. 
 
 thA xd;W (Vi,Ti) vd;w epiyapypUe;J (Vf,Tf) vd;w epiyf;F khwh 
mOj;jj;jpy; nry;Yk;NghJ gpd;tUk; rkd;ghl;il epiwT nra;Ak;. 
 

f i

f i

T T

V V
  

  
 mOj;jk; khwh epfo;tpw;fhd vLj;Jf;fhl;Lfs; thAit 
ntg;gg;gLj;Jk;NghJ thA ntg;gkile;J gpd;du; mJ gp];lidj; 
js;SfpwJ. vdNt thAthdJ tspkz;ly mOj;jk; kw;Wk; GtpaPu;g;G 
tpir ,tw;wpd; $LjYf;Fr; rkkhd Xu; tpiria gp];ldpd; kPJ 
nrYj;JfpwJ vdpy; ,e;epfo;T Xu; mOj;jk;khwh epfo;thFk;.  
 
 ekJ tPl;L rikay; miwapy; eilngWk; ngUk;ghyhd rikay; 
epfo;Tfs; mOj;jk; khwh epfo;Tfs; MFk;. jpwe;j ghj;jpuj;jpy;  
 
 cztpid rikf;Fk;NghJ cztpw;F NkNy cs;s mOj;jk; 
vg;NghJk; tspkz;ly mOj;jj;jpw;Fr; rkkhFk;.  
 
 glk; 8.35,y; fhl;bAs;sthW mOj;jk; khwh epfo;tpw;fhd PV 
tiuglk; gUk mr;Rf;F ,izahfr; nry;Yk; Xu; fpilj;jsf; NfhlhFk;. 
gUkd; FiwAk; mOj;jk; khwh epfo;tpid glk; 8.35 (a) fhl;LfpwJ. 
 
 gUkd; mjpfupf;Fk; mOj;jk; khwh epfo;tpid glk; 8.35 (b) 
fhl;LfpwJ. 
 
mOj;jk; khwh epfo;tpy; nra;ag;gl;l Ntiy thAthy; nra;ag;gl;l 
Ntiy 
 

f

i

V

V
W Pdv     (8.46) 

 
f

i

V

V
W P dv     (8.47) 

 
mOj;jk; khwh epfo;tpy;> mOj;jk; Xu; khwpypahFk;. vdNt P 
njhifaPl;bw;F ntspNa cs;sJ. 
 
 W = P[Vf - Vi] = PΔV   (8.48) 
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 ,q;F> ΔV vd;gJ gUkdpy; Vw;gl;l khw;wj;ijf; Fwpf;fpwJ. ΔV 
vjpu;f;Fwpahf ,Ue;jhy;> W vjpu;f;Fwpah ,Uf;Fk;. ,J thAtpd; kPJ 
Ntiy nra;ag;gLfpwJ vd;gijf; fhl;LfpwJ. ΔV Neu;f;Fwpahf 
,Ue;jhy;> W Neu;f;FwpahFk;. ,J thAthy; Ntiy nra;ag;gLfpwJ 
vd;gijf; fhl;LfpwJ.  
 
 rkd;ghL (8.48)I ey;ypay;G thAr; rkd;ghl;ilg; gad;gLj;jp khw;wp 
mikf;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; khwh tisNfhl;bw;Ff; fPNo cs;s 
gug;G> mOj;jk; khwh epfo;tpdhy; nra;ag;gl;l Ntiyf;Fr; rkkhFk;. glk; 
8.36 ,y; fhl;lg;gl;Ls;s epoyplg;gl;l gFjp thAthy; nra;ag;gl;l 
Ntiyf;Fr; rkkhFk;.  
 
 mOj;jk; khwh epfo;tpw;fhd ntg;g ,af;ftpay; Kjy; tpjpia 
gpd;tUkhW vOjyhk;. 
 
 ΔU = Q – PΔV    (8.50) 
 
 ,uz;L ntt;NtW mOj;jq;fspy; eilngWk; mOj;jk; khwh 
epfo;TfSf;fhd V - T tiuglk; fPNo fhl;lg;gl;Ls;sJ. ,tw;Ws; 
ve;epfo;T cau; mOj;jj;jpy; eilngWk; vd;W fz;lwpf. 
 
jPu;T 
 
 ey;ypay;G thAr; rkd;ghl;bypUe;J> 

  
R

V T
P

 
  
 

 

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

  mjd; rha;T 
R

P


  

 V – T tiuglj;jpd; rha;T> mOj;jj;jpw;F vjpu;tpfpjj; 
njhlu;GilaJ MFk;. rha;T ngUkkhf ,Ug;gpd;> mOj;jk; 
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FiwthdjhFk;. ,q;F P1 ,d; rha;T P2 it tpl mjpfk;. vdNt P2 > 
P1. 
 
 T apid x mr;rpYk; V apid y mr;rpYk; itj;J ,t;tiuglj;ij 
tiue;jpUe;jhy;> P2 > P1 Mf ,Uf;Fkh? rpe;jpj;J cdJ tpiliaf; 
$Wf. 
 
vLj;Jf;fhl;L 8.20 
 
 27C ntg;gepiyapy; cs;s 1 Nkhy; ey;ypay;G thA 1 MPa 
mOj;jj;jpy; cUis xd;wpDs; milj;J itf;fg;gl;Ls;sJ. mjd; 
gUkd; ,Uklq;fhFk; tiu mjid tpuptila mDkjpj;J gpd;du; 
fPo;f;fz;ltw;iwf; fzf;fpLf. 
 
 
(a) (i) ,g;gUk tpupT ntg;gg;gupkhw;wkpy;yh Kiwapy; ele;jhy;> thAthy; 

nra;ag;gl;l Ntiy vd;d? 
(ii) ,g;gUk tpupT mOj;jk; khwh Kiwapy; ele;jhy;> thAthy; 
nra;ag;gl;l Ntiy vd;d? 
(iii) ,g;gUk; tpupT ntg;gepiy khwh Kiwapy; ele;jhy;> 
thAthy; nra;ag;gl;l Ntiy vd;d? 
 

(b)  Nkw;fz;l %d;W epfo;TfspYk;> ve;epfo;tpy; mf Mw;wypy; ngUk; 
khw;wk; milfpwJ kw;Wk; ve;epfo;tpy; rpWk khw;wk; Vw;gLfpd;wJ. 

(c) ,k;%d;W epfo;TfSf;fhd PV tiuglj;ij tiuaTk;.  
(d) ,k;%d;W epfo;Tfspy; ve;epfo;tpy; ntg;gk; thATf;F mjpf ntg;gk; 

mspf;fg;gl;bUf;Fk; kw;Wk; ve;epfo;tpy; thATf;F Fiwthf ntg;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;yh epfo;tpy; mikg;gpdhy; nra;ag;gl;l 

Ntiy 

Wadia 
1

i f

R
T T




   

 

 
 ,Wjp ntg;gepiy Tf If; fz;lwpa ntg;gg;gupkhw;wkpy;yh 
epiyr;rkd;ghL. 
 
  TfVf

-1=TiVi
-1  Ig; gad;gLj;j NtzLk;. 

  

21

31
300

2

i
f i

f

V
T T

V

 
   

         

 

0.63 300 189.8K K    
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 
3

1 8.3 300 189.8 1.37 kJ
2

W       

 (ii) mOj;jk; khwh epfo;tpy; mikg;gpdhy; nra;ag;gl;l Ntiy 
  
   W = PΔV = P(Vf

 - Vi) 
 
  NkYk; Vf = 2Vi vdNt W = 2PVi ViIf; fzf;fpl> ey;ypay;G 
thAr; rkd;ghl;il njhlf;fepiyf;Fk; gad;gLj;j Ntz;Lk; PiVi =RTi 
 

  6 4 3300
8.3 10 24.9 10

1

i
i

i

RT
V m

P

         

 
 mOj;jk; khwh epfo;tpd; NghJ nra;ag;gl;l Ntiy W = 2 × 106 × 
24.9 × 10-4 = 4.9 KJ 
 
(iii) ntg;gepiy khwh epfo;tpy; mikg;gpdhy; nra;ag;gl;l Ntiy 

   l
f

i

V
W RT

V


 
  

 
 

 ntg;gepiy khwh epfo;tpy; njhlf;f miw ntg;gepiy xU 
khwpypahFk;. 
 

vdNt W = 1 × 8.3 × 300 × ln(2) = 1.7 kJ   
 
(b) ,k;%d;W epfo;TfisAk; xg;gpl;Lg; ghu;f;Fk;NghJ mOj;jk; khwh 
epfo;tpy; nra;ag;gl;l Ntiy> ngUkkjpg;igAk;> ntg;gg;gukhw;wkpy;yh 
epfo;tpy; nra;ag;gl;l Ntiy rpWkjpg;igAk; ngw;Ws;sd.     
 
(c) ,k;%d;W epfo;TfSf;fhd PV tiug;glk; fPNo fhl;lg;gl;Ls;sJ. 

                                                           
 AB tisNahl;bw;Ff; fPNo cs;s gug;G = mOj;jk; khwh 
epfo;tpty; nra;ag;gl;l Ntiy 
 
 AC tis Nfhl;bw;Ff; fPNo cs;s gug;G = ntg;gepiy khwh 
epfo;tpy; nra;ag;gl;l Ntiy 
 
 AD tisNfhl;bw;Ff; fPNo cs;s gug;G = ntg;gg;gupkhw;wkpy;yh 
epfo;tpy; nra;ag;gl;l Ntiy 
 
 PV tiuglj;jpy; AB tisNfhl;bw;Ff; fPNo cs;s gug;G kw;w 
tisNfhLfspd; gug;igtpl mjpfk;. vdNt mOj;jk; khwh epfo;tpy; 
nra;ag;gl;l Ntiy ngUkkjpg;igAk; ntg;gg;gupkhw;wkpy;yh epfo;tpy; 
nra;ag;gl;l Ntiy kjpg;igAk; ngw;Ws;sd.    
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ntg;gg;gupkhw;wkpy;yh epfo;tpy; mikg;gpw;F vt;tpjkhd ntg;gKk; 
nry;ytpy;iy mNjNghd;W mikg;gpypUe;J vt;tpjkhd ntg;gKk; 
ntspNawTk; ,y;iy. ntg;gepiy khwh epfo;Tld; xg;gpLk;NghJ mOj;jk; 
khwh epfo;tpy; nra;ag;gl;l Ntiy mjpfk; vdNt ntg;gKk; mjpfk;. 
 
gUkd; khwh epfo;T 
(Isochoric process) 
 
 mikg;gpd; gUkid khwh kjpg;ghff; nfhz;L nra;ag;gLk; ntg;g 
,af;ftpay; epfo;T gUkd; khwh epfo;T vd;W miof;fg;gLk;. 
,e;epfo;tpy; mOj;jk;> ntg;gepiy kw;Wk; mf Mw;wy; Mfpait 
njhlu;e;J khw;wkilAk;. 
 
 gUkd; khwh epfo;tpw;fhd mOj;jk; - gUkd; tiuglk;> mOj;j 
mr;Rf;F ,izahf tiuag;gLk; xU ,izf; NfhlhFk;. 
 
 gUkd; khwh epfo;tpw;fhd epiyr; rkd;ghl;il gpd;tUkhW 
vOjyhk;. 
 

  
R

P T
V

 
  
 

   (8.51) 

 
,jpypUe;J mOj;jk;> ntg;gepiyf;F (nfy;tpd;) Neu;j;jftpy; ,Uf;Fk; 
vd ehk; mwpayhk;. gUkd; khwh epfo;tpw;fhd P-T tiuglk; Mjpg;Gs;sp 
topNar; nry;Yk; Xu; Neu;f;NfhlhFk;. (Pi,Ti ) vd;w 
njhlf;fg;Gs;spapypUe;J thA (Pf,Tf) vd;w ,Wjpg;Gs;spf;F khwhg;gUkdpy; 
nry;Yk;NghJ mikg;G gpd;tUk; rkd;ghl;il epiwT nra;fpwJ. 
 

  fi

i f

PP

T T
     (8.52) 

 
 gUkd; khwh epfo;tpy;> ΔV = 0 vdNt W = 0 ntg;g ,af;ftpaypd; 
Kjy;tpjpahdJ 
 
 ΔU = Q     (8.53) 
 
 vd;W vOjg;gLfpwJ. 
 
 ,jpypUe;J ehk; mwptJ vd;dntd;why; mikg;gpw;Ff; 
nfhLf;fg;gLk; ntg;gk; mf Mw;wiy kl;LNk mjpfupf;Fk;. ,jd; 
tpisthf ntg;gepiy caUk; NkYk; mOj;jKk; mjpfupf;Fk;.  
 
 mikg;G xd;W khwh gUkdpy; jdJ ntg;gj;ij ntg;gk; flj;Jk; 
Rtupd; %ykhf #oYf;Ff; nfhLf;fpwJ vdpy;> mikg;gpd; mf Mw;wy; 
FiwAk;. ,jd; gadhf ntg;gepiy FiwAk;. NkYk; mOj;jKk; 
FiwAk;.  
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vLj;Jf;fhl;Lfs; 
 
1. fPNo cs;s glj;jpy; fhl;bAs;sthW %lg;gl;l ghj;jpuj;jpy; czT 

ghj;jpuj;jpd; %b epuhtpahdy; rpwpJ Nky; Nehf;fpj;js;sg;gLk;. 
,jw;Ffhuzk; ghj;jpuj;ij %biaf;nfhz;L %ba gpd;G gUkd; xU 
khwh kjpg;gpidg;ngWk; ntg;gk; njhlh;e;J mspf;fg;gLk;NghJ mOj;jk; 
mjpfupf;Fk; ,jdhy; ePuhtp Nky; Nehf;fpr; nrd;W %bia 
Nky;Nehf;fpj; js;s Kaw;rpf;Fk;. 

 
2. Nkhl;lhu; irf;fps;> fhu; Nghd;w jhdpaq;fp thfdq;fspy; cs;s 

ngl;Nuhy; ,ae;jpuk; ehd;F epfo;Tfis Nkw;nfhs;Sk;. Kjypy glk; 
(a) y; fhl;bAs;sthW gp];ld; ntg;gg;gupkhw;wkpy;yh epfo;tpd; %yk; 
xU Fwpg;gpl;l gUkDf;Fk; RUq;Fk;. ,uz;lhtjhf glk; (b) ,y; 
fhl;bAs;sthW (fhw;W + vupnghUs;) fyitapd; gUkid khwpypahf 
itj;Jf;nfhz;L ntg;gk; nfhLf;fg;gLfpwJ. ,jd; tpisthf 
ntg;gepiyAk; mOj;jKk; mjpfupf;Fk;. ,J xU gUkd; khwh 
epfo;thFk;. %d;whtJ epfo;tpy; glk; (c) ,y; fhl;bAs;sthW ntg;gg; 
gupkhw;wkpy;yh tpupT Vw;gLfpwJ. ehd;fhtJ epfo;tpy; glk; (d) ,y; 
fhl;bAs;sthW gp];lid ,af;fhky; gUkd; khwh epfo;T kPz;Lk; 
Vw;gl;L ntg;gk; ntspNaw;wg;gLfpwJ. 
 

vLj;Jf;fhl;L 8.21 
 
 500g ePh;> 30C ntg;gepiyapypUe;J 60C ntg;gepiyf;F 
ntg;gg;gLj;jg;gLfpwJ vdpy; ePupd; mf Mw;wy; khWghl;ilf; fzf;fpLf. 
(,q;F ePupd; tpuptpid Gwf;fzpf;fTk; NkYk; ePupd; jd;ntg;g Vw;Gj;jpw;d; 
4184 J kg-1K-1) 
 
jPu;T 
 
 ePupd; ntg;gepiyia 30C ,y; ,Ue;J 60C f;F cau;j;Jk;NghJ 
Vw;gLk; ePupd; tpupit Gwf;fdpf;fpNwhk;. vdNt ,e;epfo;tpid Xu; gUkd; 
khwh epfo;thff; fUjyhk;. gUkd; khwh epfo;tpy; nra;ag;gLk; Ntiy 
RopahFk;. NkYk; mspf;fg;gLk; ntg;gkhdJ mf Mw;wiy mjpfupg;gjw;F 
kl;LNk gad;gLj;jg;gLk;. 
 

 ΔU = Q = msvΔT 
 
ePupd; epiw = 500 g = 0.5 kg 
 
ntg;gepiy khw;wk; = 30 K 
 
ntg;gk; Q = 0.5 × 4184 × 30 = 62.76 KJ  
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Row;rp epfo;T (Cyclic Process) 
 
,t;tif ntg;g ,af;ftpay; epfo;tpy;> ntg;g ,af;ftpay; mikg;G xU 
epiyapypUe;J njhlu;r;rpahf khw;wkile;J ,Wjpapy; jdJ njhlf;f 
epiyia kPz;Lk; milAk;. Mikg;G jdJ njhlf;f epiyiaNa kPz;Lk; 
miltjhy; 
 
gy;NtW ntg;g ,af;ftpay; epfo;Tfspd; RUf;fk;  
 
t.vz; epfo;T ntg;gk; ntg;gepiy 

kw;Wk; mf 
Mw;wy; 

mOj;jk; 

1. ntg;gepiy khwh 
epfo;T  

tphpT Q > 0 khwpyp FiwfpwJ 

mKf;fk; Q < 0 khwpyp mjpfhpf;fpwJ  

2. mOj;jk; khwh 
epfo;T  

tphpT  Q > 0 mjpfhpf;fpwJ  khwpyp 

mKf;fk; Q < 0 FiwfpwJ khwpyp 

3. gUkd; khwh epfo;T   Q < 0 mjpfhpf;fpwJ mjpfhpf;fpwJ  

 Q < 0  FiwfpwJ  FiwfpwJ 

4. ntg;gg;ghpkhw;wkpy;yh 
epfo;T  

tphpT Q = 0  FiwfpwJ FiwfpwJ  

mKf;fk; Q = 0  mjpfhpf;fpwJ mjpfhpf;fpwJ 
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mf Mw;wypy; Vw;gl;l khWghL RopahFk;. Row;rp epfo;tpy; mikg;gpw;Fs; 
ntg;gk; nry;Yk;> mNj Nghd;W mikg;gpypUe;Jk; ntg;gk; ntspNaWk;. 
ntg;g ,af;ftpaypd; Kjy; tpjpapypUe;J> mikg;gpw;F khw;wg;gl;l 
njhFg;gad; ntg;gk; thAthy; nra;ag;gl;l Ntiyf;Fr; rkkhFk;.  
  Qnet = Qin – Qout = W (Row;rp epfo;tpw;F)  
 
Row;rp epfo;tpw;fhd PV tiuglk;:  
 
Row;rp epfo;tpw;fhd PV tiuglk; xU %lg;gl;l tisNfhlhFk;.  
 
thAthdJ Row;rp epfo;tpid Nkw;nfhs;fpwJ vdf;fUJf. ,e;epfo;tpy; 
thA xU tphpT kw;Wk; mKf;fj;jpw;Fg; gpd;T jdJ njhlf;f epiyia 
milfpwJ.  
 
gUkd; V1 ypUe;J V2 f;F thA tphptilAk; NghJ thAthy; nra;ag;gl;l 
Ntiy W1 vd;f. ,t;Ntiy fhl;lg;gl;Ls;ss CBA tisNfhl;bw;Ff; 
fPNo cs;s gug;gpw;Fr; rkkhFk;.  
 
gUkd; V2 tpypUe;J V1 f;F thA RUq;Fk;NghJ thAtpd; kPJ 
nra;ag;gl;l Ntiy W2 vd;f. ,t;Ntiy fhl;bAs;sthW ADC 
tisNfhl;bw;Ff; fPNo cs;s gug;gpw;Fr; rkkhFk;.  
 
,e;j Row;rp epfo;tpd; %yk; nra;ag;gl;l njhFgad; Ntiy = W1 – W2 
fhl;lg;gl;Ls;sd tisag;ghijapd; eLNt cs;s gr;ir epwkplg;gl;l 
gug;gpw;Fr; rkkhFk;.  
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vdNt Row;rp epfo;tpy; nra;ag;gl;l njhFgad; Ntiy Rop my;y. 
nghJthf njhFgad; Ntiy Neh;f;Fwpapy; my;yJ vjph;Fwpapy; ,Uf;Fk;.  
njhFgad; Ntiy Neh;f;Fwpapy; ,Ug;gpd;> mikg;gpdhy; nra;ag;gl;l 
Ntiy> mikg;gpd; kPJ nra;ag;gl;l Ntiyia tpl mjpfkhf ,Uf;Fk;.  
 
njhFgad; Ntiy vjph;f;Fwpapy; ,Ue;jhy; mikg;gpdhy; nra;ag;gl;lhy; 
Ntiy> mikg;gpd; kPJ nra;ag;gl;l Ntiyiatplf; Fiwthf ,Uf;Fk;.  
  
NkYk; Row;rp epfo;tpy; nra;ag;gl;l njhFgad; Ntiy Neh;Fwpahf 
,Ug;gpd; ,e;epfo;tpd; tiuglk; tyQ;Ropahf mikAk;. Row;rp epfo;tpy; 
nra;ag;gl;l njhFgad; Ntiy vjph;f;Fwpahf ,Ug;gpd; ,e;epfo;tpd; 
tiuglk; ,lQ;Ropahf mikAk;.  
cs;s epfo;T tyQ;Rop jpirapy; nray;gLfpwJ.  
 
vLj;Jf;fhl;L  
 
ntg;g ,af;ftpay; mikg;gpd; tiuglq;fs; glj;jpy; fhl;lg;gl;Ls;sd. 
xt;nthU Rw;W epfo;tpw;Fkhd nkhj;j Ntiyiaf; fzf;fpLf.  
 
jPh;T:  
Neh;T a) %lg;gl;lg; ghijapd; jpir ,lQ;Ropahf cs;sJ. ,jpypUe;J> 
mikg;gpd; kPJ nra;ag;gl;l Ntiy> mikg;gpdhy; nra;ag;gl;l 
Ntiyiatpl mjpfkhFk;. BC tisNfhl;bw;Ff; fPNo cs;s gug;G 
thAtpd; kPJ nra;ag;gl;l Ntiyiaf; nfhLf;Fk; (mOj;jk; khwh 
mKf;fk;). NkYk; DA tisNfhl;bw;Ff; fPNo cs;s gug;G mikg;gpdhy; 
nra;ag;gl;l nkhj;j Ntiyiaf; nfhLf;Fk;.  
 
BC tisNfhl;bw;Ff; fPNo cs;s gug;G = nrt;tfk; BC 12 tpd; gug;G = 
1 × 4 = -4 J ,q;F vjph;f;Fwp mikg;gpd; kPJ nra;ag;gl;l Ntiyiaf; 
Fwpf;fpwJ.  
 
DA tisf;Nfhl;bw;Ff; fPNo cs;s gug;G = 1 × 2 = + 2 J  
Rw;W epfo;tpdhy; nra;ag;gl;l njhFgad; Ntiy = -4 + 2 = - 2J  
 
Neh;T (b): %lg;gl;l ghijapd; jpir tyQ;Ropahf cs;sJ. vdNt 
nra;ag;gl;l Ntiyapd; njhFgad; kjpg;G Neh;f;FwpahFk;. mikg;gpd; kPJ 
nra;ag;gl;l Ntiy> mikg;gpdhy; nra;ag;gl;l Ntiyia tplf; 
FiwthdJ vd;gij ,jpypUe;J mwpayhk;.  
 
BC tisNfhl;bw;Ff; fPNo cs;s gug;G thAtpd; kPJ nra;ag;gl;l 
Ntiyiaf; nfhLf;Fk; (mOj;jk; khwh mKf;fk;) NkYk; AB 
tisNfhl;bw;Ff; fPNo cs;s gug;G mikg;gpdhy; nra;ag;gl;l nkhj;j 
Ntiyiaf; nfhLf;Fk;.  
 
AB tisNfhl;bw;Ff; fPNo cs;s gug;G = (BC12) nrt;tfj;jpd; gug;G + 
(A B C)  
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Kf;Nfhzj;jpd; gug;G = 
1

(1 2) 1 2 3
2

J      

BC tisNfhl;bw;Ff; fPNo cs;s gug;G nrt;tfj;jpd; gug;G = 1 × 2 = 2J  
Row;rp epfo;tpy; nra;ag;gl;l njhFgad; Ntiy = 1 J ,J xU Neh;f;Fwp 
kjpg;ghFk;.  
 
Neh;T (c) %lg;gl;l ghijapd; jpir ,lQ;Ropahf cs;sJ. vdNt 
njhFgad; Ntiy vjph;f;FwpahFk;. mikg;gpd; kPJ nra;ag;gl;l Ntiy 
mikg;gpdhy; nra;ag;gl;l Ntiyia tpl mjpfk; vd;W ,Jfhl;LfpwJ. 
AB tisNfhl;bw;Ff; fPNo cs;s gug;G thAtpd; kPJ nra;ag;gl;l 
Ntiyiaf; nfhLf;Fk;. (mOj;jk; khwh mKf;fk;) NkYk; CA 
tisNfhl;bw;Ff; fPNo cs;s gug;G mikg;gpdhy; nra;ag;gl;l nkhj;j 
Ntiyiaf; nfhLf;Fk;.  
 
AB tisNfhl;bw;Ff; fPNo cs;s gug;G =  nrt;tfj;jpd; gug;G = 4   1 = - 
4 J  
CA tisNfhl;bw;Ff; fPNo cs;s gug;G = nrt;tfj;jpd; gug;G 

Kf;Nfhzj;jpd; gug;G = 
1

(1 2) 1 2 3
2

J      

Rw;Wepfo;tpdhy; nra;ag;gl;l nkhj;j Ntiy = -1 J. ,J xU vjph;f;Fwp 
kjpg;ghFk;.  
 
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 
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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.  
 
kPs; epfo;T eilngWtjw;fhd epge;jidfs;:  
 
1. ,r;nray;Kiw kpf kpf nkJthf eilngw Ntz;Lk;.  

 
2. nray;Kiw eilngw;W KbAk; tiu mikg;Gk;> #oYk; njhlh;e;J 

ve;jputpay;> ntg;gtpay; kw;Wk; Ntjpapay; rkepiyapy; ,Uf;f 
Ntz;Lk;.  
 

3. cuha;T tpir> ghfpay; tpir> kpd;jil Nghd;w Mw;wy; ,og;G 
Vw;gLj;Jk; tpirfs; VJk; ,Uf;ff;$lhJ.  

 
midj;J kPs; epfo;TfSk; kPnkJ epfo;Tfs; jhd;. Mdhy; midj;J 
kPnkJ epfo;TfSk; kPs; ePfo;Tfshf ,Uf;f Ntz;ba mtrpakpy;iy. 
vLj;Jf;fhl;lh> gp];lid kpf nkJthf mOj;jk; NghJ cUisapd; 
RtUf;Fk;> gp];lDf;Fk; ,ilNa cuha;T tpir ,Ue;jhy; rpwpjsT 
Mw;wy; #oYf;F ,of;fg;gLk;. ,t;thw;wiy kPz;Lk; ngw ,ayhJ. 
vdNt ,J kPnkJ epfo;thf ,Ue;jhYk; kPs; epfo;T ,y;iy.  
 
kPsh epfo;T (Irreversible process):  
 
,aw;if epfo;Tfs; midj;Jk; kPsh epfo;TfshFk;. ,j;jifa 
epfo;Tfis PV tiuglj;jpy; Fwpg;gpl ,ayhJ. Vnddpy; kPsh epfo;tpd; 
xt;nthU fl;lj;jpYk; mOj;jk;> ntg;gepiy Nghd;wtw;wpw;F Fwpg;gpl;l 
kjpg;G ,Uf;fhJ.  
 
ntg;g ,af;ftpay; epfo;T xd;wpd; Mw;wy; khwhj;jd;ikf;fhd $w;Nw> 
ntg;g ,af;ftpaypd; Kjy; tpjpahFk;. vLj;Jf;fhl;lhf> #lhd 
nghUnshd;iw Fsph;r;rpahd nghUspd; kPJ itf;Fk; NghJ> ntg;g 
Mw;wy; #lhd nghUspypUe;J Fsph;r;rpahd nghUSf;F gha;fpwJ. Vd; 
ntg;gk; Fsph;r;rpahd nghUspypUe;j #lhd nghUSf;F ghatpy;iy? 
Fsph;r;rpahd nghUspypUe;J #lhd nghUSf;F ntg;g Mw;wy; 
gha;tijAk; ntg;g ,af;ftpaypd; Kjy; tpjp mDkjpf;fpwJ. 
vLj;Jf;fhl;lhf 5 J Mw;wy; #lhd nghUspypUe;J #lhd nghUSf;F 
gha;e;jhYk; njhFgad; mikg;gpd; nkhj;j Mf Mw;wy; khwhJ. Mdhy; 
5 J ntg;gk; Fsph;r;rpahd nghUspypUe;J ntg;gkhd nghUSf;F 
vg;NghJk; ghahJ.  
 
,aw;ifahfNt ,J Nghd;w epfo;Tfs; xU jpirapd; kl;LNk eilngWk;. 
vjph;j;jpirapy; eilngWtjpy;iy. ,e;epfo;;Tfs; ve;jj; jpirapy; 
eilngw;whYk; mikg;gpd; nkhj;j Mw;wy; khwhky; ,Uf;Fk;. ,Ug;gpDk; 
vjph;jpirapy; ,e;epfo;T eilngwhJ vd;gij ,q;F ftdpf;f Ntz;Lk;. 
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ntg;g ,af;ftpaypd; Kjy; tpjp xU ,aw;if epfo;T vjph;j;jpirapy; Vd; 
eilngWtjpy;iy vd;gjw;fhd tpsf;fj;ijf; nfhLf;ftpy;iy.  
 
vd;gjw;fhd tpsf;fj;ijf; nfhLf;ftpy;iy.  
 
gjpndl;lhk; E}w;whz;bd; mwptpay; Nkijfs; vjph;j;jpirapy; xU epfo;T 
eilngwhjjw;fhd tpsf;fj;ijf; nfhLf;f Kide;jhh;fs;. mjd; gadhf 
,aw;ifapd; xU Gjpa tpjpapidf; fz;lwpe;jhh;fs;. mJjhd; ntg;g 
,af;ftpaypd; ,uz;lhk; tpjp. ,e;j ,uz;lhk; tpjpapd;gb ntg;gk; 
vg;NghJk; #lhd nghUspypUe;J Fsph;r;rpahd nghUSf;Fj; jhdhfNt 
ghAk; ,jid ntg;g ,af;ftpaypd; ,uz;lhk; tpjpapd; fpshrpa]; $w;W 
vd;W miog;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 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;.  
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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) 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.  
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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 QH myF ntg;gj;ijg; 
ngw;W W myF Ntiy nra;jgpd;> mJ ntg;g Vw;gpf;F mspj;j ntg;gk; 
QL myF 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 < OH vd;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 
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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.  
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):  
xU ntg;g ,ae;jpuj;jpd; gaDWjpwd; 100% ,y;iy vd Ke;jpa gphptpy; 
ehk; gapd;Nwhk;. mt;thW ,Uf;Fk; gl;rj;jpy; xU ntg;g ,ae;jpuj;jpd; 
mjpfgl;r gaDWjpwd; vd;d? 1824 Mk; Mz;L fhh;Ndh vd;w gpnuQ;R 
nghwpahsh;> ntg;gKyk; kw;Wk; ntg;g Vw;gpf;fSf;fpilNa Rw;W 
nray;Kiwapy; nray;gLk;. kPs; epfo;T ntg;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. 
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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.  
 

fhh;Ndh Rw;W:  
fhh;Ndh Rw;wp nray;ghL nghUs; ehd;F njhlh;r;rpahd kPs; epfo;Tfis 
Row;rp Kiwapy; epfo;j;JfpwJ.  
 
nray;ghL nghUspd; njhlf;f mOj;jk; kw;Wk; gUkid P1, V1 vd;f.  
epfo;T A → B (P1, V1, TH) Kjy; (P2, V2, TH) tiuapyhd kPnkJ 
ntg;gepiy khwh epfo;T: cUis ntg;g %yj;jpd; kPJ itf;fg;gLfpwJ. 
ntg;gk; ntg;g %yj;jpypUe;J cUisapd; mbg;gug;gpd; topNa nray;gL 
nghUSf;F (ey;ypay;G thAf;F) gha;fpwJ. ,J xU ntg;gepiy khwh 
epfo;thFk;. vdNt nray;gL nghUspy; mf Mw;wy; vt;tpj khw;wKk; 
Vw;glhJ. ngwg;gl;l ntg;gj;jpdhy; thAtpd; gUkd; mjpfhpf;Fk;. 
gp];lid kpf nkJthf NkNy tUtjw;F mDkjpf;f Ntz;Lk;. (kPnkJ 
epfo;tpd; mbg;gilapy;) thAtpd; gUkd; V1 ypUe;J V2 f;F mjpfhpf;Fk;. 
mjd; mOj;jk; P1 ypUe;J P2 f;F FiwAk; NghJ thAtpdhy; nra;ag;gl;l 
Ntiy W vdf;. ,J PV - tiuglj;jpy; AB ghijahf Fwpf;fg;gl;Ls;sJ.  
 
 
thAtpdhy; nra;ag;gl;l Ntiy  

  
2

1

P

V

H A B

V

Q W dV    

,e;epfo;T kPnkJ epfo;thf cs;sjhy; ey;ypay;G thA mjd; ,Wjp 
epiyia milAk; tiu ntg;g%yj;Jld; rkepiyapy; ,Uf;Fk;.  
 
ntg;gepiy khwh tphptpdhy; nra;ag;gl;l Ntiy rkd;ghL 
Fwpg;gplg;gl;Ls;sJ.  

2

1

lnA B H

V
W RT AB

V


 
  

 
 tis Nfhl;bw;Ff; fPNo cs;s gug;G 

,J fhl;lg;gl;Ls;sJ.  
 
epfo;T B → C (P2, V2, TH) Kjy; (P3, V3, TL) tiuapyhd kPnkJ 
ntg;gg;ghpkhw;wkpy;yh tphpT.  
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cUis ntg;gf;flj;jh Nkil kPJ itf;fg;gLfpwJ gp];lid Nky; 
Nehf;fp efu mDkjpf;f Ntz;Lk;. thA ntg;gg;ghpkhw;wkpy;yh Kiwapy; 
tphptiltjhy; mjd; gUkd; V2 ypUe;J V3 f;F mjpfhpf;Fk; mjd; 
mOj;jk; P2 tpypUe;J P3 f;Ff; FiwAk; ntg;gepiy TL MFk;. PV 
tiuglj;jpy; ,e;j ntg;gg;ghpkhw;wkpy;yh tphpT BC tisNfhlhf 
fhl;lg;gl;Ls;sJ. ,e;j ntg;gg;ghpkhw;wkpy;yh epfo;T kPnkJ epfo;thf 
eilngw;wjhy;> ey;ypay;G thA ,e;epfo;T KOtJk; rkepiyapy; 
,Uf;Fk;. NkYk; ,J xU kPs; epfo;T vd;gijAk; ,J fhl;LfpwJ.  
 
rkd;ghL ,Ue;J ntg;gg;ghpkhw;wkpy;yh tphptpdhy; thAthy; nra;ag;gl;l 
Ntiy  

  
tisNfhl;bw;Ff; fPNo cs;s gug;G 
epfo;T C → D  
(P3, V3, T1) Kjy; (P4, V4, TL) tiuapyhd kPnkJ ntg;gepiy khwh 
mKf;fk; fhl;lg;gl;Ls;sJ.  
cUis> ntg;g Vw;gpapd; kPJ itf;fg;gLfpwJ. thAtpd; mOj;jk; P4 

kw;Wk; mjd; gUkd; V4 I milAk; tiu thA ntg;gepiy khwh 
mKf;fj;jpw;F cl;gLfpwJ. ,J PV tiuglj;jpy; CD tisNfhl;bdhy; 
Fwpg;gplg;gl;Ls;sJ.  
 

  
= -CD tisNfhl;bw;Ff; fPNo cs;s gug;G 
 
,e;j ntg;gg;ghpkhw;wkpy;yh mKf;fj;jpYk; thAtpd; kPJ nra;ag;gl;l 
Ntiy vjph;f;FwpahFk;.  
fhl;lg;gl;Ls;sJ.  
nray;gL nghUspd; kPJ xU KO Rw;wpy; nra;ag;gl;l njhFgad; Ntiy 
W vd;f.  
W = thAthy; nra;ag;gl;l Ntiy – thAtpd; kPJ nra;ag;gl;l Ntiy  
  = WA→B + WB→C - W = WC→D – WD→A 
 
,q;F   WB→C = WD→A 
  W = WA→B - WC→D 
KO Rw;Wf;F fhh;Ndh ,ae;jpuj;jhy; nra;ag;gl;l njhFgad; Ntiy  
  W = WA→B - WC→D 
xU KO Rw;Wf;F nray;gL nghUshy; (ey;ypay;G thA) nra;ag;gl;l 
njhFgad; Ntiy PV tiuglj;jpy; cs;s ABCD vdw; %lg;gl;l 
tisNfhl;bdhy; #og;gl;l gug;gpw;Fr; rkk; vd;gij rkd;ghL fhl;LfpwJ.  
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kpf Kf;fpakhf ftdpf;f Ntz;ba xd;W> xU KO Rw;Wf;Fg; gpd;dh; 
nray;gL nghUs; jdJ njhlf;f ntg;gepiy TH I milfpwJ. 
,jpypUe;J ehk; mwpe;J nfhs;tJ vd;dntd;why; xU KO 
Rw;Wf;Fg;gpd;dh; nray;gL nghUspd; (ey;ypay;G thAtpd;) mf Mw;wy; 
khWghL Rop vd;gjhFk;.  
 
fhh;Ndh ,ae;jpuj;jpd; gaDWjpwd;  
xU KO Rw;Wf;F nray;gL nghUspdhy; (ey;ypay;G thA) nra;ag;gl;l 
Ntiyf;Fk;> ntg;g %yj;jpypUe;J ngwg;gl;l ntg;gj;jpd; msTf;Fk; 
cs;s tpfpjk; fhh;Ndh ,ae;jpuj;jpd; gaDWjpwd; vd;W 
tiuaWf;fg;gLfpwJ.  

  
H

W

Q
 

nra;ag; gl; l Ntiy 

ngwg; gl; l ntg; gk;
 

 
ntg;g ,af;ftpaypd; Kjy; tpjpapypUe;J  
   W = QH – QL  

   1H L L

H H

Q Q Q

Q Q



     

ntg;gepiy khwh epfo;tpd; epge;jidia gad;gLj;Jk; NghJ  

    
vdg; ngwyhk;.  
,q;F QL y; vjph;f;Fwpahy; ehk; Fwpg;gpltpy;iy. Vnddpy; ntg;g 
Vw;gpf;F ntspNaw;wpa ntg;gj;jpd; vz;zstpw;F kl;LNk Kf;fpaj;Jtk; 
mspf;fg;gLfpwJ.  

   
3

4

2

1

ln

ln

L
L

H
H

V
T

VQ

VQ T
V

 
 
  
 
 
 

 

 
ntg;gg;ghpkhw;wkpy;yh epfo;tpd; epge;jidia gad;gLj;Jk; NghJ  

   
1 1

2 3H LT V T V
  

  

   
1 1

1 4H LT V T V
  

  
   
,t;tpuz;L rkd;ghLfiAk; tFf;Fk; NghJ  

  
1 1

2 3

1 4

V V

V V

  

   
   

   
 

vdf; fpilf;Fk; ,jpypUe;J  

  2 3

1 4

V V

V V
  

vd mwpayhk;.  
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  L L

H H

Q

Q T


  

vdf; fpilf;Fk;  

gaDWjpwd; 1 L

H

T

T
    

Fwpg;G: TL kw;Wk; TH ,t;tpuz;Lk; nfy;tpd; myfpy; kl;LNk 
Fwpf;fg;gLfpd;wd.  
 
Kf;fpa KbTfs;:  
  
1. η vg;nghOJk; 1 I tplf; Fiwthf ,Uf;Fk;. Vnddpy; TL MdJ TH 

I tplf; FiwT> ,jpypUe;J ehk; mwpe;Jf;nfhs;tJ vd;dntd;why; 
gaDWjpwd; vg;NghJk; 100% ,Uf;fhJ. TL = OK (Rop ntg;gepiy) 
ntg;g epiyapy; cs;sNghJ kl;LNk gaDWjpwd; 1 my;yJ 100% 
MFk;. ,J eilKiwapy rhj;jpakw;wjhFk;.  
 

2. fhh;Ndh ,ae;jpuj;jpd; gaDWjpwd;> nray;gL nghUisr; rhh;e;jjy;y. 
,J ntg;g %yk;> ntg;g Vw;gp ,tw;wpd; ntg;gepiyfisr; 
rhh;e;jjhFk;. ,t;tpuz;bd; ntg;gepiyfspd; NtWghL ngUknkdpy;> 
gaDWjpwDk; ngUkkhf ,Uf;Fk;.  
 

3. TH = TL vd;w η = 0 epiyapy; vdNt ve;j xU ,ae;jpuKk; ntg;g 
%yKk;> ntg;g Vw;gpAk; xNu ntg;gepiyapy; cs;s NghJ ,aq;fhJ.  
 

4. fhh;Ndh Rw;wpd; midj;J epfo;TfSk; kPs; epfo;TfshFk;. vdNt 
fhh;Ndh ,ae;jpuk; xU kPs; ntg;g ,ae;jpukhFk; (Reversible heat 
engine). vdNt mjd; gaDWjpwDk; ngUkkhFk;. Mdhy; 
eilKiwapy; cs;s Bry; ,ae;jpuk;> ngl;Nuhy; ,ae;jpuk; kw;Wk; 
ePuhtp ,ae;jpuq;fSk; Rw;W epfo;tpy; ,aq;Ffpd;wd. Mdhy; mit 
KOikahd kPs; ntg;g ,ae;jpuq;fs; my;y. vdNt mtw;wpd; 
gaDWjpwd;> fhh;Ndhtpd; gaDWjpwidtplf; FiwthfNt ,Uf;Fk;. 
,jidf; fhh;Ndh Njw;wj;ijf; nfhz;L tiuaiw nra;ayhk;.  
 

"khwh ntg;gepiyapYs;s ,uz;L ntg;g%yq;fSf;fpilNa> fhh;Ndh 
,ae;jpuk; kl;LNk ngUk gaDWjpwidg; ngw;wpUf;Fk;. kw;w midj;J 
,ay;G ,ae;jpuq;fspd; gaDWjpwDk;> fhh;Ndh ,ae;jpuj;jpd; 
gaDWjpwidtplf; FiwthfNt ,Uf;Fk;'.  
 
vLj;Jf;fhl;L:  
250°C ntg;gepiyapYs;s ePuhtp ,ae;jpuj;ijg; gad;gLj;jp jz;zPh; 
ePuhtpahf khw;wg;gLfpwJ. ePuhtpapdhy; Ntiy nra;ag;gl;L> #oYf;F 300 
K ntg;gepiyapy; ntg;gk; ntspNaw;wg;gLfpwJ. vdpy;> ePuhtp 
,ae;jpuj;jpd; ngUk gaD}W jpwidf; fhz;f.  
 
jPh;T:  
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ePuhtp ,ae;jpuk; fhh;Ndh ,ae;jpuk; my;y. Vnddpy; ePuhtp ,ae;jpuj;jpy; 
nra;ag;gLk; Row;rp epfo;Tfs; midj;Jk; KOikahd kPs; epfo;Tfs; 
my;y. ,Ug;gpDk; ,jid xU fhh;Ndh ,ae;jpuk; vdf;fUjp mjd; ngUk 
gaDWjpwidf; fzf;fplyhk;.  
 

  
300

1 1 0.43
523

L

H

T K

T K
       

ePuhtp ,ae;jpuj;jpd; ngUk gaDWjpwd; 43% MFk;. nfhLf;fg;gl;l 
ntg;gj;jpy; 43% kl;LNK gad;jUk; Ntiyahf khw;wg;gLfpwJvd;gij 
,J fhl;LfpwJ. kPjKs;s 57% ntg;gk; ntspNaw;wg;gLfpwJ. Mdhy; 
eilKiwapy; epuhtp ,ae;jpuj;jpd; gaDWjpwd; 43% tplf; FiwthFk;.  
 
vLj;Jf;fhl;L: 
A kw;Wk; B vd;w ,uz;L fhh;Ndh ,ae;jpuq;fs; ntt;NtW 
ntg;gepiyapy; nray;gLfpd;wd.  
A fhh;Ndh ,ae;jpuj;jpd; ntg;g %yk; kw;Wk; ntg;g Vw;gpapd; 
ntg;gepiyfs; KiwNa 150°C kw;Wk; 100°C ,NjNghd;W B 
,ae;jpuj;jpw;F 350°C kw;Wk; 300°C ,tw;Ws; ve;j ,ae;jpuj;jpd; 
gaDWjpwd; FiwthdJ?  
 
jPh;T:  

A ,ae;jpuj;jpd; gaDWjpwd; = 1 - 
373

423
 = 0.11  

A ,ae;jpuj;jpd; gadWjpwd; 11% MFk;. 

B ,ae;jpuj;jpd; gaDWjpwd; 1 - 
573

623
= 0.08 

B ,ae;jpuj;jpd; gaDWjpwd; 8% kl;LNk. 
 
,uz;L ,ae;jpuq;fspYk; cs;s ntg;g %yk; kw;Wk; ntg;g Vw;gpapd; 
ntg;gepiy NtWghLfs; rkkhf ,Ue;jhYk; mtw;wpd; gaDWjpwd;fs; 
rkkpy;iy. Vnddpy; gaDWjpwd; ntg;gepiyfspd; tpfpjj;ijr; 
rhh;e;jit> NtWghl;ilr; rhh;e;jjy;y. ve;j ,ae;jpuk; Fiwe;j 
ntg;gepiyapy; ,aq;FfpwNjh mjd; gaDWjpwd; ngUkkhf ,Uf;Fk;.  
 
fhhpy; gad;gLj;jg;gLk; Bry; ,ae;jpuq;fs; kw;Wk; Nkhl;lhh; thfdq;fspy; 
gad;gLj;jg;gLk; ngl;Nuhy; ,ae;jpuq;fs;> Mfpait midj;Jk; eilKiw 
ntg;g ,ae;jpuq;fs;. Bry; ,ae;jpuj;jpd; gaDWjpwd; mjpf gl;rkhd 
44% MFk;. ngl;Nuhy; ,ae;jpuj;jpd; ngUk gaDWjpwd; 30% MFk;. 
vnddpy; ,it ey; ,ay;G ,ae;jpuq;fs; (fhh;Ndh ,ae;jpuq;fs;) my;y. 
,tw;wpd; gaDWjpwd; ntg;g ,af;ftpaypd; ,uz;lhk; tpjpahy; 
fl;Lg;gLj;jg;gLfpwJ.  
jw;fhyj;jpy; Nkhl;lhh; irf;fps; xd;W 1 L ngl;NuhYf;F 50 km njhiyT 
gazpf;fpwJ. mjhtJ 1L ngl;Nuhypy; 30% kl;LNk ,ae;jpu Ntiyahf 
khw;wkilfpwJ. kPjKs;s 70% ngl;Nuhy; gadw;w ntg;gkhf #oYf;F 
ntspNaw;wg;gLfpwJ.  
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vd;l;Nuhgp (Entropy) kw;Wk; ntg;g ,af;ftpaypd; ,uz;lhk; tpjp:  
 

rkd;ghL ypUe;J H L

H L

Q Q

T T
  vd;W mwpe;Njhk;. 

Q

T
 vd;w ,e;j msT 

vd;l;Nuhgp vd;W miof;fg;gLfpwj. ntg;g ,af;ftpay; mikg;gpd; kpf 
Kf;fpag;gz;Gfspy; xd;W vd;l;Nuhgp MFk;. ,J xU epiy khwp MFk;. 

H

H

Q

T
vd;gJ ntg;g %yj;jpypUe;J fhh;Ndh ,ae;jpuk; ngw;Wf;nfhz;l 

vd;l;Nuhgp> vd;gJ fhh;Ndh ,ae;jpuk; ntg;g Vw;gpf;F ntspNaw;wpa 
vd;l;Nuhgp MFk;. xU kPs; epfo;T ,ae;jpuj;jpw;F (fhh;Ndh ,ae;jpuk;) 
,t;tpuz;L vd;l;NuhgpfSk; rkkhFk;. vdNt xU KO Rw;Wf;F fhh;Ndh 
,ae;jpuj;jpd; vd;l;Nuhgp khw;wk; RopahFk;. ,J rkd;ghL 
ep&gpf;fg;gl;Ls;sJ. Bry; kw;Wk; ngl;Nuhy; ,ae;jpuq;fs; Nghd;w 
eilKiw ,ae;jpuq;fs; kPs; epfo;T ,ae;jpuq;fs; my;y. mit vd;w 
rkd;ghl;il epiwT nra;fpd;wd. ,jd; mbg;gilapy; ntg;g 
,af;ftpaypd; ,uz;lhk; tpjpia NtW tifapy; $wyhk;.  
 
",aw;ifapy; eilngWk; midj;J nray;KiwfspYk; (kPshepfo;Tfs;)> 
vd;l;Nuhgp vg;NghJk; mjpfhpf;Fk;. kPs; epfo;Tfspy; kl;LNk vd;l;Nuhgpapd; 
kjpg;G khwhJ. ,aw;if epfo;Tfs; eilngWk; jpiria vd;l;Nuhgpjhd; 
jPh;khdpf;fpwJ.  
 
ehk; kPz;Lk; vw;nfdNt Nfl;l tpdhtpw;F tUNthk;.  
 
Vd; ntg;gk; vg;NghJk; cah; ntg;gepiyapypUe;J Fiwe;j 
ntg;gepiyf;Fg; gha;fpwJ? Vd; vjph;j;jpirapy; gha;tjpy;iy? Vnddpy; 
ntg;gk; #lhd nghUspypUe;J> Fsph;e;j nghUSf;F ghAk;NghJ 
vd;l;Nuhgp caUk;. ntg;gk; Fsph;e;jnghUspypUe;J #lhd nghUSf;F 
ghAk; NghJ vdl;Nuhgp FiwAk;. mt;thW vd;l;Nuhgp FiwtJ ntg;g 
,af;ftpaypd; ,uz;lhk; tpjpf;F vjpuhdJ.  
 
vd;l;Nuhgpia xU mikg;gpy; ,Uf;Fk; "xOq;fw;wj; jd;ikapd; mstPL" 
vd;Wk; miof;fyhk;. midj;J ,aw;if epfo;Tfs; eilngWk; nghOJk; 
xOq;fw;wj;jd;ik vg;NghJk; cah;e;Jnfhz;Nl nry;Yk;.  
 
thA milj;J itf;fg;gl;Ls;s fz;zhbf; FLit xd;iwf; fUJf. 
FLitapd; cs;Ns thA ,Uf;Fk; tiu mjd; xOq;fw;wj;jd;ik 
FiwT. mt;thW miw KOtJk; gutpa gpd;G mjd; xOq;fw;wj;jd;ik 
mjpfhpf;Fk;. NtWtifapy; $WNthkhapd; thA fz;zhb FLitapy; 
,Uf;Fk; tiu mjd; vd;l;Nuhgp FiwT> mNj thA miw KOtJk; 
gutpa gpd;dh; mjd; vd;l;Nuhgp mjpfk;. thA %yf;$Wfs; FLitf;F 
kPz;Lk; te;jhy; vd;l;Nuhgp FiwAk;. ntg;g ,af;ftpaypd; ,uz;lhk; 
tpjpapd;gb ,e;j epfo;T rhj;jpaky;y. ,Nj tpsf;fk; jz;zPhpy; guTk; 
ikf;Fk; nghUe;Jk;. Ngdh ik jz;zPhpy; gutpaTld; mjd; vd;l;Nuhgp 
mjpfhpf;Fk;. gutpa Ngdh ik %yf;$Wfs; kPz;Lk; xd;wpize;J 
ikj;Jspia cUthf;fhJ. midj;J kPsh epfo;TfspYk; vd;l;Nuhgp 
caUk; tz;zk; ,aw;if epfo;Tfs; eilngWfpd;wd.  
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Fsph;rhjdg; ngl;b (Refrigerator):  
 
vjph;jpirapy; nray;gLk; xU fhh;Ndh ,ae;jpuNk Fsph;rhjdg; 
ngl;bahFk;. 
nray;gLnghUs; TL vd;w Fiwe;j ntg;gepiyapYs;s Fsph; 
nghUspypUe;J (ntg;g Vw;gp) QL msT ntg;gj;ij ngw;Wf; nfhs;fpwJ. 
mKf;fpapdhy; (Compressor) nghUspd; kPJ W vd;w Fwpg;gpl;l msT 
Ntiy nra;ag;gl;L> QH msT ntg;gj;ij ntg;g %yj;jpw;F nray;gL 
nghUs; ntspNaw;WfpwJ. mjhtJ TH ntg;gepiyapYs;s #oYf;F 
ntspNaw;WfpwJ.  
,ij Fsph;rhjdg;ngl;bf;F gf;fj;jpy; epw;Fk;NghJ ntJntg;ghd fhw;iw 
czuyhk;. ntg;g ,af;ftpaypd; Kjy; tpjpapypUe;J  
  QL + W = QH  
Kbthf Fsph;rhjdg;ngl;b NkYk; Fsph;r;rp milfpwJ. #oy; 
(rikayiw) my;yJ (tspkz;lyk;) ntg;gkilfpwJ.  
 
nray;jpwd; Fzfk; (Coefficient of Performance) (COP)  
Fsph;rhjdg; ngl;bapd; nray;jpwid mstpLtJ nray;jpwd; FzfkhFk; 
(COP). Fsph;nghUspypUe;J ngwg;gl;l ntg;gj;jpw;F (ntg;g Vw;gp) 
mKf;fpapdhy; nra;ag;gl;l Gw Ntiyf;Fk; (W) cs;s jfT nray;jpwd; 
Fzfk; vd;W tiuaWf;fg;gLfpwJ.  

  LQ
COP

W
   

rkd;ghL ,Ue;J  
   

  L

H L

Q

Q Q
 


 

  
1

1H

L

Q

Q

 



 

Mdhy; ehk; mwpe;jgb H H

L L

Q

Q T


  

,r;rkd;ghl;bid gpujpapLk;NghJ gpd;tUk; rkd;ghl;bidg; ngwyhk;.  

   
1

1

L

H H L

L

T

T T T

T

  




 

 
Fsph;rhjdg; ngl;bapd; nray;jpwd; Fzfj;jpypUe;J gpd;tUtdtw;iw 
ehk; mDkhdpf;fyhk;.  
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1. COP mjpfkhf ,Ue;jhy; Fsph;rhjdg; ngl;b rpwg;ghf ,aq;Fk;. xU 
ey;y Fsph;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;s NtWghL 
Fiwahf ,Ue;jhy;> Fsph;rhjdg;ngl;bapd; COP mjpfkhf ,Uf;Fk;.  
 

3. Fsph;rhjdg;ngl;bapy; GwNtiy nra;ag;gl;L> Fsph;r;rpahd 
nghUspypUe;J ntg;gk; vLf;fg;gl;L ntg;gkhd nghUSf;Ff; 
nfhLf;fg;gLfpwJ. GwNtiy ,y;yhky; ntg;g Mw;wy; Fsph;r;rpahd 
nghUspypUe;J ntg;gkhd nghUSf;Fg; ghahJ. ,J ntg;g 
,af;ftpaypd; ,uz;lhk; tpjpf;F vjpuhdJ my;y. Vnddpy; ntg;gk; 
Rw;Wg;Gwj;jpYs;s fhw;Wf;Ff; nfhLf;fg;gLfpwJ. NkYk; nkhj;j 
vd;l;Nuhgp (Fsph;rhjdg;ngl;b + #oy;) vg;NghJk; caUk;.  
 

Fsph;rhjdg;ngl;b xd;wpd; COP ahdJ 3 MFk;. 200 J ntg;gj;ij 
Fsph;rhjdg;ngl;bapypUe;J ntspNaw;w Ntz;Lnkdpy; vt;tsT Ntiy 
nra;ag;gl Ntz;Lk;?  
jPh;T:  

  COP = LQ

W
   

  
200

66.67
3

LQ
W J

COP
    

 
Nfhilf;fhyj;jpy; ehk; kz;ghidj; jz;zPiu Fbf;fg;gad; gLj;JfpNwhk;. 
kz;ghidahdJ mjDs;Ns Cw;wg;gl;l jz;zPhpd; ntg;gepiyia 
Fiwf;fpwJ. kz;ghidia Fsph;rhjdg;ngl;bahff; (Refrigerator) 
fUjyhkh? fUjKbahJ. Vndd;why; ntg;g ve;jpuj;jpw;Nfh my;yJ 
Fsph;rhjdg;ngl;bf;Nfh Row;rp epfo;T (Cyclic process) kpf Kf;fpa Njit 
MFk;. kz;ghidapy; elf;Fk; Fsph;tpf;Fk; epfo;thdJ xU Row;rp 
epfo;ty;y. gz;ghid Rtw;wpy; cs;s Ez;zpa JisfspypUe;J ePh; 
%yf;$Wfs; ntspNaWtjhy; cs;spUf;Fk; ePuhdJ Fsph;tpf;fg;gLfpwJ. 
ePh; %yf;$Wfs; Jistopahf Rw;Wg;Gw#oYf;F ntspNawpagpd; 
jpUk;gTk; gz;ghidf;Fs; tUtjpy;iy. kz;ghidapy; ntg;gkhdJ 
Fsph;e;j ePhpypUe;J. ntspg;Gw tspkz;lyj;Jf;F flj;jg;gl;lhYk;. ,J 
ntg;g ,af;ftpaypd; ,uz;lhk; tpjpf;F Kuzhf ,y;iy. VNddpy; 
kz;ghidf;Fs; ,Uf;Fk; (jz;zPH; + ntspg;Gw tspkz;lyk;) Nrh;e;j xU 
ntg;g ,af;ftpay; mikg;ghf fUjpdhy; ,jd; vd;l;Nuhgp vg;NghJk; 
mjpfhpf;fpwJ.  
 

gRik ,y;y tpisT (Green house effect)  
Gtpapy; kdpjd; caph; tho;tjw;F Gtpiar; #o;e;Js;s tspkz;lyj;jpd; 
gq;F msg;gwpaJ tspkz;lyj;jpd; Nkw;gFjpapd; ntg;gepiy -19°C mjd; 
mbg;gFjpapd; ntg;gepiy +14°C. tspkz;lyj;jpd; Nkw;gug;gpypUe;J 
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mbg;gug;Gf;F tUk;NghJ ntg;gepiy 33°C msTf;F caUfpd;wJ. 
,jw;Ff; fhuzk; tspkz;lyj;jpYs;s rpy thAf;fshFk;. 
,t;thAf;fSf;F gRik ,y;y thAf;fs; vd;W ngah;> ,t;tpistpw;F 
gRik ,y;y tpisT vd;W ngah;.  
 
 
gRik ,y;y thAf;fspy; Kjd;ikahdit CO2, ePH; %yf;$W> Ne, He, 
NO2, CH4, Xe, Kr, XNrhd; kw;Wk; NH3 Nghd;witahFk;. CO2, kw;Wk; ePh;k 
%yf;$wpidj; jtph;j;J kw;w %yf;$Wfs; nrhw;g mstpNyNa 
tspkz;lyj;jpy; cs;sd. #hpadpy; ,Ue;J tUk; epwkhiyapy; 
#hpaf;fjph;tPr;R fz;ZU gFjpapy; (Visible region) ,Uf;fpwJ. 
,f;fjph;tPr;Rfis Gtp cl;fth;e;J kPz;Lk; mfr;rptg;G fjph;fshf 
ntspapLfpwJ.  
 
CO2 kw;Wk; ePh;k %yf;$Wfs; mfr;rptg;Gf; fjph;fis ed;F cl;ftUk;. 
Vnddpy; mit iel;u[d; kw;Wk; Mf;]p[Dld; xg;gpLk; NghJ mjpf 
mjph;TW Rje;jpu ,af;ff;$Wfisg; ngw;Ws;sd mit mfr;rptg;Gf; 
fjph;fis cl;fth;tjhy; jhd; tspkz;lyk; ntJ ntJg;ghf cs;sJ.  
1900 ,y; ,Ue;J kdpjdpd; nray;ghLfshy; tspkz;lyj;jpYs;s CO2 
tpd; msT 20% Kjy; 40% tiu mjpfhpj;Js;sJ. CO2 cUthtjw;fhd 
Kjd;ikahd %yk; Gijgbk vhpnghUs;fis vhpg;gjhFk;. cyfk; 
KOtJk; jhdpaq;fp ,ae;jpuq;fspd; gad;ghL mjpfhpj;jpUg;gNj ,jw;Ff; 
fhuzkhFk;. tspkz;lyj;jpy; ,e;j CO2 tpd; msT mjpfhpj;jpUg;gjhy:> 
Gtpapd; ruhrhp ntg;gk; 1°C cah;e;Js;sJ. ,jw;F cyfntg;gkakhjy; 
(Global warming) vd;W ngah;. Mh;l;bf; kw;Wk; mz;lhh;bf; gFjpfspy; 
cs;s gdpg;ghiwfs; cUFtjw;F ,e;j cyf ntg;gkakhjNy 
fhuzkhFk;. NkYk; CO2 tpd; msT flypYk; mjpfhpj;Js;sJ. ,J 
fly;tho; caphpdq;fSf;F kpfTk; Mgj;jhdjhFk;.  
 
CO2 cld; Nrh;j;J kw;nwhU kpf Kf;fpakhd gRik ,y;y thA 
FNshNuh GNshNuh fhh;gdhFk; (CFC) ,J Fsph;rhjg;ngl;bfspy; 
Fsph;tpg;ghdhf cyfk; KOtJk; gad;gLj;jg;gLfpwJ. kdpjd; 
cUthf;Fk; gRik ,y;y thAf;fs; 55 rjtPjk; CO2, 24 rjtPjk; CFC 
thAf;fs;> 6 rjtPjk; iel;u[d; Mf;i]L kw;Wk; 15 rjtPjk; kPj;Njd; 
MFk;. CFC thAf;fs; XNrhd; glyj;jpy; mjpf ghjpg;Gfis 
Vw;gLj;Jfpd;wd.  
 
CO2, kw;Wk; CFC thAf;fspd; msitf; fl;Lg;gLj;Jtjw;fhd 
Kaw;rpfspy; cyfpYs;s gy;NtW ehLfs; <Lgl;Ls;d. Gijgbk 
vhpnghUs;fSf;F khw;whf Gijgbkw;w vhpnghUs;fis jhdpaq;fp 
ve;jpuq;fspy; gad;gLj;Jtjw;fhd Muha;r;rpfs; njhlh;e;J eilngw;W 
tUfpd;wd. tsh;r;rpaile;j ehLfshd USA kw;Wk; INuhg;gpa A+dpad; 
ehLfs; ngUksT CO2 I ntspapLfpd;wd.  
 
2020 f;Fs; CO2, ckpo;it ngUksT Fiwg;gjw;fhf cyf 
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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.  
 

 

 
 

 #lhd nghUspypUe;J> Fsph;r;rpahd nghUSf;F ghAk; ,Utif 
ghpkhw;w Mw;wNy ntg;gkhFk;. ,Ug;gpDk; ntg;gk; Nrkpj;J 
itf;fg;gLk; Xh; Mw;wy; msty;y.  
 

 xU nghUspypUe;J kw;nwhU nghUSf;F Mw;wiy khw;wf;$ba 
nry;Ny Ntiy vdg;gLk;.  
 

 nghUspd; ntg;g msit (Hotness) mstpLtJ ntg;gepiyahFk;. 
ntg;gepiyahdJ ntg;gk; ghAk; jpiriaj; jPh;khdpf;fpwJ. 
  

 ey;ypay;G thA tpjp PV = NkT my;yJ PV = μRT MFk;. ntg;g 
,af;fr; rkepiyf;F kl;LNk ey;ypay;G thA tjp nghUe;Jk;. ntg;g 
,af;fr; rkepiyaw;w epfo;TfSf;F ,t;tpjp nghUe;jhJ.  

 ey;ypay:G thA tpjp PV = NkT my;yJ PV = μRT MFk;. ntg;g 
,af;fr; rkepiyf;F kl;LNk ey;ypay;G thA tpjp nghUe;Jk;. ntg;g 
,af;fr; rkepiyapy; epfo;TfSf;F ,t;tpjp nghUe;jhJ.  

 nghUnshd;wpd; ntg;gepiyia 1°C my;yJ 1K cah;j;Jtjw;Fj; 
Njitg;gLk; ntg;gj;jpd; msNt ntg;g Vw;Gj;jpwd; vdg;gLk;. ,J S 
Fwpg;gplg;gLfpwJ. 

 1 Nkhy; msTs;s nghUspd; ntg;gepiyia 1°C  my;yJ 1K  
cah;j;Jtjw;Fj; Njitg;gLk; ntg;gj;jpd; msNt Nkhyhh; jd;ntg;g 
Vw;Gj;jpwd; MFk;. mJ C vdf; Fwpg;gplg;gLfpwJ.  

 ntg;gepiy khWghl;bdhy; nghUspd; tbtk;> gug;G kw;Wk; gUkd; 
Nghd;wtw;why; Vw;gLk; khw;wk; ntg;g tphpT vdg;gLk;. 

 jz;zPh; Kuz;gl;l tphpTg;gz;igg; ngw;Ws;sJ.  
 nghUspd; epiykhw;wj;jpw;Fj; Njitg;gLk; Mw;wypd; msT 

mg;nghUspd; kiwntg;g Vw;Gj;jpwd; vdg;gLk;.  
 ntg;g ,af;f mikg;G xd;wpid ntg;gg;gLj;Jk; NghJ> mt;tikg;G 

Vw;Wf;nfhz;l my;yJ mt;tikg;gpypUe;J ntspNaw;wg;gl;l 
ntg;gj;jpd; msit mstpLk; Kiwf;F> ntg;g mstPl;by; vd;W 
ngah;.  

 ntg;gkhw;wkhdJ ntg;gf;flj;jy;> ntg;gr;rydk; kw;Wk; 
ntg;gf;fjph;tPr;R Mfpa %d;W Kiwfspy; eilngWfpwJ.  

 ];nl/ghd; - Nghy;l;nkd; tpjp: E =   T4 kw;Wk; tpad; tpjp maxT b   

 ntg;g ,af;fr; rkepiyfs;: ntg;gr;rkepiy> ,e;jputpay; rkepiy 
kw;Wk; Ntjpr;rkepiy.  
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 ntg;g ,af;f khwpfs;: mOj;jk;> ntg;gepiy> gUkd;> mf Mw;wy; 
kw;Wk; vd;l;Nuhgp.  

 ntg;g ,af;ftpaypd; Roptpjp: ,uz;L ntt;NtW nghUs;fs; 
jdpj;jdpNa %d;whtJ nghUSld; ntg;gr; rkepiyapy; ,Ue;jhy;> 
mt;tpuz;L nghUs;fSk; jdf;Fs;NsNa ntg;gr;rkepiyapy; cs;sJ 
vdf; fUjyhk;. ,t;tpuz;L mikg;Gfspd; ntg;gepiy rkkhFk;.  

 ntg;g ,af;f mikg;gpYs;s %yf;$Wfspd; ,af;f Mw;wy; kw;Wk; 
epiyahw;wpy; ,tw;wpd; $LjNy mf Mw;wyhFk;.  

 [{y; ,ae;jpu Mw;wiy> ntg;g ,af;f mikg;gpd; mf Mw;wyhf 
khw;wpf;fhl;bdhh;.   

 Mw;wy; khwhf; $w;wpd; xU tbtNk ntg;g ,af;ftpaypd; Kjy; 
tpjpahFk;. ,t;tpjp ntg;g ,af;f mikg;gpd; ntg;gj;ij 
cs;slf;fpAs;sJ.  

 kPnkJ epfo;T vd;gJ tiuaWf;f ,ayhj msT nkJthf eilngWk; 
Xh; epfo;thFk;. ,e;epfo;tpy; mikg;G vg;NghJk; #oYld; rkepiyapy; 
,Uf;Fk;.  

 mikg;gpd; gUkd; khWk;NghJ mikg;gpdhy; nra;ag;gl;l Ntiy W = 
PdV   

 PV tiuglj;jpy; tis Nfhl;bw;Ff; fPNo cs;s gug;G> mikg;gpdhy; 
nra;ag;gl;l Ntiy my;yJ mikg;gpd; kPJ nra;ag;gl;l Ntiyf;Fr; 
rkkhFk;.  

 Mw;wy; khwhf; $w;wpd; xU tbtNk  
 ntg;gepiy khwh epfo;T T = khwpyp 

 mOj;jk; khwh epfo;T P = khwpyp 

 gUkd; khwh epfo;T: V = khwpyp 

 ntg;gg;ghpkhw;wkpy;yh epfo;T Q = 0 

 mOj;jk; khwh epfo;tpy; nra;ag;gl;l Ntiy ngUkk; kw;Wk; 
ntg;gg;ghpkhw;wkpy;yh epfo;tpy; nra;ag;gl;l Ntiy rpWkkhFk;.  

 Row;rp epfo;T xd;wpd; mf Mw;wy; khWghL RopahFk;  
 Row;rp epfo;tpy; nra;ag;gl;l njhFgad; Ntiy> PV tiuglj;jpDs; 

%lg;gl;l tisNfhl;bd; gug;Gf;Fr; rkkhFk;.  
 kPs; epfo;T Xh; ,yl;rpa nray;KiwahFk;. eilKiwapy; 

rhj;jpay;iy.  
 ,aw;if epfo;Tfs; midj;Jk; kPsh epfo;TfshFk;.  
 xU ntg;g ,ae;jpuk; ntg;g %yj;jpypUe;J ntg;gj;ijg;ngw;W Ntiy 

nra;J> Fiwe;j msT ntg;g Mw;wiy ntg;g Vw;gpf;Ff; nfhLf;fpwJ.  
 fhh;Ndh ,ae;jpuk; Xh; kPs; epfo;T ,ae;jpukhFk; ,jd; gaDW jpwd; 

kpf mjpfk;. NtW ve;j eilKiw ,ae;jpuq;fSf;Fk; fhh;Ndh 
,ae;jpuj;ijg; Nghd;w gaDWjpwd; ,y;iy.  

 Fsph;gjdg;ngl;b vd;gJ vjph;j;jpirapy; nray;gLk; xh; fhh;Ndh 
,ae;jpukhFk; eilKiwapy; gad;gLj;jg;gLk; Fsph;gjdg;ngl;bapd; 
nray;jpwd; Fzfk; (COP), ,yl;rpaf; Fsph;gjdngl;bapd; nray;jpwd; 
Fzfj;ijtplf; FiwthFk;.  


