TEST -8

(ntggk)
6th Std Term-11 Unit 1 ntggk
7th Std Term-II Unit 1 ntggk kwWk ntggeiiy
8th Std Term-11 Unit 1 ntggk

oth Std Unit7 ntggk

10t Std Unit 3 ntgg ,awgay,
11th Std Term-11 Unit 8 ntggKk ntgg ,afftaYk

6 mwtay,

njhFj 2
myF - 1 ntggk

mMwKFk:

ntggk ehk midtUk mwejNj. #ha xs) ek clyyy gLknghOJ ehk
ntggjij c=zhfilwhk. ntggk ekfFg gy tofs)yy gadgLfiwJ. ntggjij
czT rikffg gadgLjJIfiNwhk. gorrhW jahhfafay ntggjajf Fawff
gdflbfisr NrhffNwhk. ekfF venjej %yqgfsy ,Ued ntggk
fnlfiwd vdw ehk ,gnghOJ fthz=Nghk.

ntgg %yqfs:
#had

#had xsiiaj jJuUfwd vd ekfFj njhhAk mJ ntggj i JAk jJUFRwjh?
#ha xsjayy rwJ Neuk edW t©lL cdJ jiyiaj njhlLgghh. #Ilhd
cssjyyth? Mk #had xsiNahL ntggjsjAk jufwd. ,jdhyjhd>
NFhal ntayy ntwWf fhyfSId rhiyay elggd fbdkhf cssJ.

vhjy:
kuffli b kznzznza eyffhy Th» nglINuhy> vhi€thA Nghdwtwmw
vhigggdhy ntgg Mwwiyg ngwyhk. €¢dJd tlby c=T rikffj Njrahd
ntgg Mwwy vjid vhjJdg ngwggLfwJ?

cuhajy:
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cdJd ,U cssqgiffisAk xdWld xdW NrhgJd curTk. jwNghd cdJ
cssqguffist fddjjy ©1tjJg ghh. vethw cz=zhfwha? ,UgugGFfs
xdNwhnlhdW cuhAknghOJ ntggk ntsiggLfiwd. Mjfhy kdijjd xU
fwfis xdN\whnlhdW curr nrad neUgig cUthffidhd.

kidrhuk;

kidNdhllk xU fljjiadd toahfg ghAknghOJ ntgg Mwwy cUthfwd.
kd ,Qjghgngl kd ntggffyd kd eh#NIww Nghdwit ,ejj
J3Jtjjyjhd ,agFfidwd.

ntggk:

vyyhg nghUlfsiYk %yfSWFshdd mjhtNyh myyJd ,affjjiNyh
cssd. mtwiw ek fzfshy ghhff ,ayhd. nghUlfis ntggggljJk
nghOJ mjly css %yfdWfsid ,ej mjhTk ,affKk mjfhffidwd.
mNjhL nghUsid ntggeisyAk cahfiwd.

vdN®t® ntggk vdgd xU nghUsid ntggeliyia caurnrad
%yfSWfis Ntfkhf ,aqf 1tfff$ba xU tifahd Mwwy vd ehk
Ghednfthssyhk.

ntggk vdgd xU nghUsyy. mJd ,l1jjind MTffukggjiyiy. Xyp XS]
kwWk kidrhuj jiidg Nghy ,JTk xU tif MwwyhFk.

xU nghUsyy mlgfiAss %yf$wfsd ,aff MwwNy ntggk vd

muEoffggLfwd. ntggjjd) SI myF [y MFk fNyhh vdw myFk
ntggj i j mstfg gadglLjjgglLfwd.

#Ilhd kwwk Fsuhd nghUIFs;

ekd mdwhl thotyy gyNtW tifahd nghUsfis ehk ghhFfNwhk.
mtwy ny #idit ny Fshrnahdit. venjejg nghUsTs
kwwtwawgl mypf #Ihf ,Ufhdwd vdgij vtthW eh=zaggd?

ehk mUedk mstwFj Njeh #Ihf cssjh? myyd ghyhdd jah
cUthff Ntzba msTfFTf Fshrnamledssjh? vdgjid ekd iffshy
nghlLgghhjd cz=zhfiNwhk. Mdhy rhahd ntggeiyia cu ekd njhL
czhT ekgfjjdikArlad?

ntggeliy:
ntggejiyad tiuvaiw

\V4

XU nghUs vej msT ntggkhf myyd Fshrnahf cssJ vdgjied
mstlLk msTfF ntgge iy vdwW ngah.

ntggeliyad SI myF nfytild MFk. nrynal]> /Zghud — 1 Nghdwit gw
myFfs MFk. nryra] vdgJd nrdbfiNul vdTk muoffggLfwJ.

NTENEW ntgggiyay css xU nghUsfs xdiwnahdW njhLkNghJ

ntggkhdd vejj jJiiray ghafwd vdgjesd mtwwd ntggeny
eh=zarffiwd.

rhjhu=zkhf miwntggeliyay css ehd ntggeiiy Rkhh 30°C msty
,UFFk. emur #LgLjJJk Nghd ntggeiy myfhjI mJ 100°C y
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nfhyjiyJd euvhtwahf khwfwd. emuf FghtyFFk Nghd ntggeny Fiwaj
njhligfh 0°C y gdffibahf crwfiwd.

(FwgG 30°C vdgij 30 bfih nrynal] myyJd 30 bfiy nrdbfiNuL vd
crrhff Nt=Lk)

eyhtild $wW rhah?

A B vdw ,U Kfitfsy 80C ntggeiy nfh=zl eh cssJd. A
BKTitfs)Yss eiu Cvdw fthy) KFitfFs CwwTk. jwNghd Kfit C
ad ntggeiy vdd? eyh 160°C vdf $WTwhs.

MgghffhtlYss® vyigahtyr 1922 k €tUljjJiy xU ehs  fhwwd
ntggeiyahdd 59°C vdf fTz=zffgglbuffwd. m=zlhhlbf Ff=l1jjid
ntggeliyjhd cyfilyNa kiff Fiwej ntggesyahf

mstilgglLssd. mJd Njhuhakhf -89°C vdf fT=fflgglLssJ. ntggeny
ehd ciwenyfFf Fawthf » UFFkK nghOJ JihFw )
cgNahfgglLj jggLfwd. ehd ciawelny 0°C vdf f=zfhlggLfwd. euihdd 0°C
ntggeinyay gdfflbahf khwfwJd vdwhy 89°C vdgd vej msTfFFT
Fsuhf ,UfFk vdgjid nejiyJdg ghh. ekd clyid ruhrhh ntggemy 37°C
MFk. fhwwd ntggeiy 15°C Kjy 20°C mstyy ,UFfFknghOJd ekd cly
Fshrnaht cz=zhfwd.

cdJ fuhkk myyJd efujjry Fshfhyjpy ,uT ntggeliy vej msTfTF
,UFFk vdgjad kjioglTk

ntggk kwWk ntggeiiy

ntggKk ntggejiyAk xdwyy> mit ,U khwgll fhu=z|fs:

Vv ntggeiyahdd XU nghUsiYss mZffs myyJd %yfSWfs vttsT
NEF] Iy ,aqFfidwd myyJd mjhfidwd vdgijg nghwWjjJ.

v ntggkhdJ ntggeidyia klLkyy xU nghUs)yy vttsT %yf$SWwfs
cssd vdgi jJAKk nghwj jJd.

Vv ntggeiyahdd %yf$Wfsid ruhrhy ,aff Mwwiyf FwgglLk Xh
mstL. ntggkhdd mgnghUs)yy mlgfiAss %y fEWfsd nkhjj ,aff
Mww iy f FwgglLk XH mstL.

v ntgg Mwwiy ehk fNyhhayy mstilyhk. xU fuhk ehd ntggeiyia
XU bfih nrdbfiNul cahjjggadgLk ntgg msT xU fNyhh MFk.

ntggk guTjy ehkl 1Kk  ntggeiyAk Xh xggL.:

ntggeiyahdd ntgg Mwwy ghAk jJiiria ehzaffwd vdgij ehk
mwNthk. eh caukhd gFjanyUed jhothd gFjifFg ghati jghNghy»
ntgg Mwwyhdd cahej ntggeliyay c<css nghUsylUed> Fiwej
ntggeliyay css nghUSTFT fljjgglLfwd.

euihndd caukhd ,l1jjiyiUed gssjij Nehffig ghAk. mJ vejggffk eh
mjifkhf cssJ. vejggffk eh Fiwthf cssJ vdgjidg nghWjjyy.
mJ FlilayUed ngha ehgNJ FrJITFkK ghayhk> myyJ

3] P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




ehgNgFFjJiyiUed Flilma NehfhAk ghayhk. eh KkIINK ehghAk
Jiarmaj jhkhdfFfwd.

ehkl 1k ehghAk j
Mwwy ghAK JiEr

iiriaj jhkhdiggd Nghy> nghUsfsid ntggemy> ntgg
1aj jhkhdiFfwd.

A Bvdw ,U nghUIFfisf fUtNthk A ad ntggeay mjfkhfTk B ad
ntggeiiy FiwthfTk cssJd. A kwwk B ma xdWld xdW nghIhGFF
nfh=zL tUknghOJ> ntggkhdJ ntgggnghUs A aylUed FshnghUs B

fFg ghatiwd. ,u=zL nghUsTSk xNu ntggeiyfF tUk tiu ntggk
njhlhed ghkhwwk nraaggLk.

ntggelny> ntggk ghAk gisrmaj jhkhdifFfwd.
1. e xU #Ilhd fhggf FLitiaf ifay gbjJdssha ntgg Mwwy>

2. cd clyyUed fhggfFr nryfwjh? myyJd
3. fhggayiUed cd clYTFg ghafiwjh?

XU Nfhal ehsyy e ntsjay ewfiwha. nts) ntggeiyahdd 40°C msty
cssJd (kdj clyd ruhrh ntggeny 37°C) ntgg MwwyhdJ.

1. cd clyiywed fww %yfESWFSTFg ghafiwjh?
2. fwwW %y fsWFsyiUed cdJd clYTFg ghafwjh?

e XU Fghthy ehsyy ntll ntsjay ewfwha. nts) ntgge i yahdJ23°C
msty cssJ.ntgg MwwyhdJd

1. cd clywyled fiww %yfEWFSTFg ghafwjh? myyJ

2. fhwW %y fsWFsyyilUed cd clYTfFg ghafwjh?

xU nghUs kwnwhU nghUsid ntggeiiyia ghjifFkhdhy mit ,u=zLk
ntggynjhlhgy cssd vdyhk. ntggjnjhlhgy css ,UnghUlfsid
ntggeln yAk rkkhf ,Uejhy mit ntggrrkeiyay cssd vdggLfwd.
,U nghUlfs ntggrrkeiiyay cssNghd xdwd ntggeiy kwnwhdiw

ghjigajiy ny.

vLjJdffrhlIhf. Fshrhjydg nglbayiUed vLjJd rikayiw Nkilay
i tffggll ghyghjjuKk rakaysw NkilAk ntggpnjhlhgy cssd.
Fwggill Neuj gwFg gd miat xXNu ntggenyfF tUfidwd. mgNghd miEt
ntggrrkejiyay cssd.

Jizkg nghUsfs ghtiljy;
rhk Xh ,Wffkhd [hbiaj jJwFfF Kayfwhd. Mdhy ,aytiyiy. mtd
khkhtlk cjtvy NFIfwhd. khkh rwJd RLeiu [hbad %bay Cwwr
nrhyfiwhh. rhk mtthNw nrafiwhd MFTh! [hb vsijiy jwed t©lINj!

cdfF ,ggbggll mDgtk cssjh? ,Wffkhft %lggll cdJ Ndh%bra e
vtthW jwggha?

xU jfulgghtty M=zjma mbffTkk M=zjma ntsay VvLTFTk MzZ=zjrar
JUkgr nrYjjy Jisahdd Mz} GFk msTfFg nghyhf cssjh vd
MuhaTk. gd M=zjma ntsjay vLjJd Xh ,Lffahy gbjJ nkOFthjjir
Rihy ntgggglLjjTk.
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nghUsfs ntggggLjJk  nghOJ thtuled FshtgfFk  nghOJd
RUFFkr Ifidwd. mwwd esk guggsT myyd fd msty VwglLk
khwwkhdJ ntggeiy khwwj i jg nghWjjJ.

XU nghUis ntggggLjJdknghOJ mJ thtiltij mgnghUsid ntgg
thtaljy vdfiNwhk

es kwWk gUk thT:

xU Jizkg nghUSTF tiruvaWffggll tbtk cssJ. vdNt mijr
#LggLjJIk Nghd mJ vyyh gffgfsiYk ghtilfwd. mjhtJd ehk nraa
Nt=zbaJd vddntdwhy xU kijt=zbr rffujjd fkgmar #LgLjJtjhd.

es thT:

xU kdtsfkP kdfyd> nkOFthjjr kjt=zbr rffuffkgr ehzak kwWk
,U kufflilfs Mhatwiw vLjIFfnfthsSqgfs.

kijie=zbr rffuffkgad xU Kidia xU kufflilad Nky 1tjJJ mjDId
kidfkgmag nghUjjTk.

kijiezbr rrfuffkgAk kdfkgAk kufflilay ,i1zAk Ll1jjiy mit
efuhky L,UFF xU W Ffyry gljjiy Thlbathw 1tffTk kjt=br
rffuffkgad kW Kidia mLjj kufflilad NkyjsjjwF , i=zahf
tUkgbaht 1tffTk. ehazjjd Nky kdfkgmsar Rwwy mj ,u=zlhtd
kufflalad Nky 1tjJ eiy eWjjTk

eha=zjjiy Rwwggll kdfkgfFk kjt=zbr rffuffkgad KidfFk , ilay
xU kdfynrdAk kd tsftifAk nghUjjTk kjet=zbr rffuffkgad
KidAk. ehzaKk xdwld xdW njhLknghOJ kdRwW Koikanled
kdtistF xshfwd. kdtgsfF xsutyiry vdy kdRwW KOirkamltjyyny
vdgJd nghUs. vdNt kdRwW KOirkamledssjh vdgjadr rhghhffTk
(FwgG - kidRwWTs gwwehk kddiay ghljjy thithfg gbff , UFfNwhk)
JwnghOJ ehzajJfFk kje=zbr rffuffkgfFk ,1lay xU jhis 1g3Jp
Jhsd jJbkDfF ,i1zahd ,ilntsiia cUthffTk jJjwnghOJ kdtistF
xshfwgh? fhu=zk vdd?

mjd esk guggsT> fd msT Nghdwit mjfhyFRdwd.
ntggjjidhy nghUsd esjjiy VwgLk mjifhgé estihT vdwWk nghUsid
gUkdly VwgLk mjifhigé gUkthT vdTk muoffggLfiwd.

khiL t=zbad rffujjd ,UkG tisajijr rffugdld nghUjJk Kd
miEj ntggggLjdtd vd? jzlthsjjd ,U ,UkGg ghsqfSTF , 1lay
rwvJd , 1Ints) tlggLtd vVd?

, INFstfSTfhd tilia XH MaT %yk Njlyhkh?

ntgg thtd gadfs
kurrffujjid k3 ,UkG tisajijg nghUjJjy:

kurrffujjid t©llkhdd ,UkG tisajjd tlljijul rwWg nghajhf
,UFFk. vdNt ,UkGtiasajij kurrffujjid kJ kFf vsjjhfg nghUjj
,ayhd.

,UKG tisajij Kjyy cahej ntggeinyfF ntgggglLjj Nt=Lk
ntggjjidhy ,UkG tisak thtilAk ,gnghOJd vsjjhft kurrffujjd
kd ,UKG tisajijg nghUjj KbAk. gwF ,UkG tisajijf Fshejeh
nfhzL cldbahf FshtfFk nghOJ> ,UkGtisak cldbahfr
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RUgFfwd. vdNt ,UkG tisakhdd kurrffujjd kI kfF ,WFFkhfg
nghUeJfiwJ.

fruah=z;

,uzZL cCNyhfjjfLfis xdwizff Ffilahz gadgLfidwd. edF
ntgggglLjjggll filahziia  jfLfsd Jis toNa nghUjji
filahziaad mbggff Kidiar Rjjiaiyf nfhzL mbjJd kWewk xU
Gjla juyggFj cuthffggLfwd. FsiUknghOJ RUqFtjhyy mJd ,u=zL
JrLTisAk ,WFfkhfg gbjJIf nfhsfidwd.

jbkdhd f=Zzz=hb Ftis thjy:

fz=zh ntggjaj mhyw FIjIk nghUshFk. #Ihd ehnsd fT=z=hbt
Ftisay CwWknghOJ> Kfitad clGwk cldbahf thtirlAk
mNjNeuj jiy KFfitad ntsigewk RwWgGwjjid ntggeiyay ,Uggjhy
thtaltyyry. vdNt KfitahdJd rkkhf thtslahjy fhu=zjghy thry
VwgLfiwJ.

kidrhuf Ffkgfs;

kidfkggfSTF ,1lINa css kdrhuf fkgahdd Nfhalffhygfsy
njhathfTk Fshfhygfsy NeuhfTk ,UffRdwd. , jwFhd fhu=zk ntggk
mjifkhf cssnghOJ> cNyhfqfs thtilfidwd. Fshfhygfsy
cNyhfgfs RUqFfidwd. vdNt gUteinyfF Vwg kdrhuffkgad esjjly
VwgLk khwwj i J¥ F=FHIL kdfkgqfsy kdrhuffkgia rwW njhathfg
nghU j 3fidwdh.

v mURlYss Gifgglqfsy xU ghyjjgid , 1=zgGggFjr Nfhal kwwk
Fshthyqfs)yy glkhffgglLssJ.

f=zFffLfs:

1. ehd xU Kfitay xU yllh ehid vhthA mLggy 1tjJd
ntgggglLjJk Nghd mJ 1ed eklgfsy nfthjeiyia milejJd. vdJd
ezgd miuu yllh ehad kdrhu mLggy #§tjJ ntgggglLjjidhd.
mMJITk rhahf 1ed eklgfsy nfhjejayia milejJ.

vd 1ed eklqgfsy mjf ntggjujj jejJ?
1. vhrehA mLgG 2. kidrhu mLgG
vjjid klgF mpfk vdW $w KbAkh?

. xU wllh elu 30°C ,y ,Ued 31°C fF khwwj NjitggLk ntgg

Mwwy xU FNyhh vdwhy> xU wyillh esu 30°C ,y ,Ued 25°C fF
khwwj Nj mtggLk ntgg Mwwy vEttsT?

eadty nfhsfF

v ekd Kjdik ntgg Mwwy %yk #hadhFk. vhjjy> cuhaT kwWk
kidrhuk Nghdwtwwd %yKk ehk ntgg Mwwiyg ngWHNwhk.

v nghUlfis ntggggLjJIkNghd mjly css %y fSWfsy ,ejJ mjhTk
,affKk mjfriffiidwd. mNjhL nghUsid ntggeji yAk cahfiwd.

v XU nghUsyy mlqfiAss %yf$WFfsd ,aff MwwNy ntggk vd
m 1 offggLfwJ.
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ntggjjid SI myF [y MFk

XU nghUs vej msT ntggkhf myyJd Fshrnahf cssJ vdgjid
mstlLk msTfF ntgge iy vdW ngah.

ntggeriyad SI myF nfytd MFk.

NTENEW ntggeiyay css ,UnghUlfs xdwld xdW njhLkghd
ntggkhdd vejj Jiaray ghafiwd vdgjid mtwwd ntggeamy
ehzarffiwd.

xU nghUs kwnwhdwd ntggeiiyia ghjifFkhdhy mit ntggj
njhlhgy cssd vdyhk

ntggj njhlhgy css ,UnghUsTsid ntggemnyAk rkkhf ,Uejhy
mit ntggrrkeiyay cssd vdyhk.

nghUsfs ntgggglL § IknghOJ thtiuled FshtfFk nghOJ
RUFFkr Ifidwd. XU nghUis ntggggLjJdknghOJ mJ thtaltij
mgnghUsid ntggthtaljy vdfiNwhk.

xU Jizkg nghUSTF Fwggl tbtk c<cssJ. vdNt mijr
#LgLJIknghOJ mJ vyyh gffgfsYk thtilfwd. mjhtd mjd
esk guggsT fd msT Nghdwit tihta Ifidwd.
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"mwitiay,

njhFj) 2

myF -1
ntggk kwWk ntggeiiy

mwKFk:

ntsigbwk Fshrrnahf cssNghd ekd cly Fswuhy eLgFfwd. ,NjNghy
ntsjgbwk ntggkhf c<cssNghd ekfF twahffwd. , FREshrnass dAk
ntggj jindAk eqfs vtthW Jyyahft mstLthfs?

ekd mdwhl thotid gy efoTfs)y ntggeiyahdd Kffa ggfhwwfwd.
cjhu=zkhf ekd cly ,aff nrayghLfs fThyely kwk c=T
rikjjy Nghdw gy efoTfs ntggenyaysd nghUjJ khwgLfidwd. xU
nghUsid ntggk myyJ Fshrnad mstL ntgge iy vd
m 1 offggLfwJ.

XU nghUslyy css Jdfsftsid ruhrh ,aff Mwwyid KkjigNg ntggemy
MFk. ntggejiyahdd xU nghUs)yy css mZffs vttsT Ntfkhf
,aqFfhdwd. vdgNjhL nghlhGajhFk.

ntggeliyad myFfs;

ntggeiyaid msff %dW tifahd myFfs gadgljjgglLfidwd.
mit nryna]> ghud ~ 1 kwwk nfytid MFKk.

nryral]: nryna] myfhdJd °C vd vOjggLfwd. cjhu=zkhf 20°C. ,J
,Ugd bfih nryna] vd gbffggLfwd. nryrna] myfthdJd nrdbfiNul
vdTk muoffggLfwd.

ghud " II; :

ghud ~ 1 myfhdd °F vd vOjggLfwd. cjhu=khf 25°F ,J ,Ugjijed
bfih ghud ~ 1 vd gbffggLfiwJ.

nfytd;

nfytd myfhdd Kvd vOjggLfwd. cjhu=zkhf 100K. ,J EW nfytid
vd gbffggLfiwJ.

ntggeiyad SI myF nfytd (K) MFKk.
ntggeiyaiid mstLjy:

xU nghUs)yy css %yf$wWfsd ruvhrhh ,aff Mwwy mjd
ntggeiiyahFk. mjhtd xU nghUs mjif ntggeayaid nfh=zbUejhy
mgnghUsly css %yfsWfs mjif Nefjjiy ,aqgfif nfh=zbUFFk.

Mdhy ,qF Nfsty vddntdy ntggeiiyasd vtthW msggJd vdgjhFk?
vejnthU nghUsid %yFfSWFSk kfr rwaitahFk. vdNt mtwwid
gFgghaT nrad ,affjjind (,aff Mwwy) Ffz=TfHIL mjd %yk
ntggelsyarnd msggd fbdkhd xdwhFk. vdNt ehk khwW toKiwfisg
gadgLjj) kILNk xU nghUsyy css %yf$Wfsd ,aff Mwwyiid
msTtf ,aYkl.
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Jizkg nghUsfSTF ntggjjind msfFk Nghd mit thtslAk vd ehk
KddNu mweJdsNshk. mNjNghy jJutKk nggjjidhy thtrlAk foff=l1
nrayghlbd %yk mjid mwednfhssyhk. ntggeiykhdiayy css
Jjutkhdd ntggggLjJdk Nghd theslfwd. Fshrrp milAk NghJd
RUgFfwd. ,jd %yk ntggeliyahdd mstlggLfwd. ji=zkk kwWk
Jutgfsyy ntggjjidhy VwgLk ttisTfis ehk thAffs)Yk fh=zKbAk.

ntgge i ykhd)
ntggeiyaid msftf gutyhfg gadglLjjgglLk fUt) ntgge s ykhdiahFk.
gytifahd ntgge i ykhdfs fh=zggLHidwd. mtwWs ny

ntggenykhdifs Fwggll tif jJutk euggggll nkyya TFTz=z=hb
Foyisdf nfh=zlLssd.

vd ghjurk myyJd My¥F ~hy ntgge i ykhdifsyy gadglLjjg gLfidwd?

ngUkghYk ghjurk myyJd Myf hy Mfla jutgfs ntggeiykhdfsy
gadgLfidwd. Vnddiyy mtwwd ntggeayfsyy khwwk VwgllhYk mit
jut emyaNyNa njhlhed fh=zggLfidwd. NkYk rwa msty

ntggeiiyay VwgLk khwghLk mjjutqfsid fd mstyy khwwjjied
VwgLj jfSbajhf cssJ.

ntggeiykhdiasyy css jutgfsid fd mstiyy VwgLk ,kkhwwjjind
msggjd %yk ehk ntggeiyasd mstlLfiNwhk.

ghjurjjid g=Gfs:

v ghjurk ruhf thetslfwd. (XNu msT ntgg khwwjywF mjd esjjiy
VwgLk khwwKk xNu msTialajht ,Uffwd)

,J xs) CLLUthjJJ kwWk gsgsgghdd.
,J Fz=zhb Fohad Rthfsy x11hJd

,J ntggjjiid edF fljjf$bad.

,J mjif nfhjiersyAk (357°C) Fiwej ciweiyAk (-39°C) nfh=13.
vdNt mjif  neLffj jdhyhd ntggelnyfis mstf  ghjurk
gadgLfiwd.

Myf ~ hyid g=zGFs;

v MyfT " hy -100°C fFk Fiwthd ciwgiyia nfhzlLssJd. vdNt kff
Fiwej ntggenyfis msff gadgLfwd.

xU bfih nryrna] ntggeiy cahtwF ,jd thtilAk jdik
m jiFkhFk.

,Jid mjf mstwF t=z=z%l11 KbAk Mjyhy> fz=hb FohafFs
,Jjutjjind njsithf fh=z ,aYk

ntgge i ykhdiald ti ffs;

fww> cly ntggenyy c=zT kwWk gy nghUsfTsid ntggenyfis
msTf ehk gyNtW tifahd ntggenykhdifis gadglLjJIfiNwhk. mtwWs
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kUjJdt ntgge) 1 ykhdiAk> Matf ntgge; 1 ykhdiAk nghJdthf
gadgLjjggLk ntgge n ykhdifshFk.

kUjJt ntggenykhd

,ttift ntggeiykhdiahdd tLfs kUjJdtkidfs Nghdw ,Igfsy
kdj clyd ntggeliyia msTfF gadgLfiwd. kUjJdt
ntgge i ykhdifsid Fohady xU FWfa tasT fh=zgglLfwd. ,f FWHa
tisthdJd ntggenykhdiia Nehahsjayd thayUeJd vLjjTId
ghjurkhdd k=L FkofFs nrytijj jJLfiwJd. vdNt ekkhy
ntggeiyia vsjjhft FwjIdfnfthss ,aYk. ghjur

, 1I0FF ,UGWKk ,uzL ntggejiy msTNfhyfs fth=zggLfidwd. mtwwy
xdW nryria] msTNfhy kwnwhdW ghud I msTNfhyhFk. ghud ~ 1
mstlhdd nryna] mstlbid tl Elgkhdd vdw Tthu=j jidhy
clyd ntgge i yahdJd F (ghud ~ Dy msTfggLfiwJ. kUjJdt
ntgge 1 ykhdiaJd Fawejglr ntgge s yahft 35°C myyJ 94°F
ntggeliy 1aAk mjifglr ntggemyahft 42°C myyJd 108°F ntggeli yAk
msTff$bad.

kUJJt ntggenykhdaind gadgL j IkNghJ Nkwnfhss Nt=ba
Kdndrrhfi f eltbfiffs

Vv ntggeiykhdiaygidg gadgLjJtjwF KdGk gdGk  HUkehnd
Jutjjidhy edF fOt Nt=Lk

ghjur klljjiad fNo nfth=zL tutjwfhf ntggeaykhdima xU ny
Kiw cjw Nt=zLk.

mstlj njhlgFk Kd ghjur kllkhdJd 35°C myyJd 94°F fo ,UTF
NE=Lk.

ntgge i ykhdiaagd Fkio gFjiasy ntgge i ykhdima gbfff $1hJ.

cqfs fzzwF Neuhf ghjur kiljpied §tjJJ gwF mstlbid
VLTf Nt=zLk

ntgge sykhdiaandf fFetdkhf #§fahs Nt=Lk  fbdkhd guggy
ntgge i ykhd; Nkhjidhy mJd cialeJulf$lLk

ntggeiykhdiavid vhaf$ba nghUsFSTF mUTfiNyh myyJd Neubahf
#ha xsjad fNoh §tFFf$SIhd.

Matf ntgge i ykhd;:

Matf ntggeiykhdiahdd gssay myyJd gw Matfgfsy mwtay
MaTFfSTfrhf ntggeayainid msFF gadglfwd. njhowrhiyfsiYk
Matf ntggemykhd) gadglLjjggbfwd. kUjJt ntggenykhdimaf
ThibYk mjif kJigG nth=1 ntggenyand msTT »J
gadgLjjggLfwd. ,ttif ntggeiykhdad fT=z=zhb j=zlk FkOk
kUjJt ntggenykhdimzaf ThlbYk nghajhFk. NkYk ,jy FWHa
tisT fhzggLtjiysy. Matf ntggeaykhdiahdd -10°C Kjy 110°C
tivayhd nryrna] msTNfhyiadf nfh=zlLssJ.
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Matf ntgge i ykhdiara d
Kdndrrhfaf eltbfiffs:

ntggeliyaid mstiLknghd
1tff Nt=zLk

kUjJdt ntggeiykhdifFk Matf
NtWghLTs:

gadgL j JkNghJd

ntgge i ykhdiara d

Nkwnthss Nt=zba

rhaffhky Neuhf

ntggejaykhdifFk ,ilINa cCss

kUjJJt ntgge i ykhd)

Matf ntgge i ykhd)

kUJJt ntggesykhdiahdd  35°C
Kjy 42°C tiu myyJd 94°F Kjy
108°F €tiu mstlbidf nfh=zLssJ.

Matf ntggenykhdiahdJd nghdthf
-10°C Kjy 110°C tiu
mstlgglbUFfFk

FWha tisT ,yyhj Thu=zjjidhy
ghjur killkhdJ JhdhfNt fo
,WwgftLk

ghjur kl1khdJ JhdhfNt fo
,wqThd. mjry Ccss FwHia
tisthdd ghjur Kklljpad fo
,wgfhky ghdfhffwd.

nfh=zLtu
Cjw

ghjurjgiad fo nfh=L tu

ghjur  kIljgpiad fNo
ntggelsykhdiassd cjw Nt=Lk id

ntggel i ykhda
Nt=zbajiyiy.

,J Matfjjiy gyNtW nghUsftsid

,J cCly
ntggeliyia msff gadglLfwd.

gadgLfiwJ.

ntggesyanrd msTf

vgnghUsid ntggeiiyaid msfF Nt=zLNkh mgnghUshdd KOtJk
ntggenykhdiaad Fkoiaid midjJd gffgfsiYk #oed c<css Nghd
kILNk mstlbid vLffF Nt=Lk.

kdighfs nttNtW cly ntggenyard ngwWss NghjiYk mthfsid ruhrhy

cly ntggeny 37°C (98.6°F) MFk. NkYk xtnthUtUk xNu kjiggyhd
ntggejliyaid ehs KOtJk ngwW ,Uggjiyiy. ehk nraAk NtayfSTF
VwgTk Gw #oYTF Vwwhw NghyTk ekd cly ntggejiyahdJ ehs KOtJk
rmMvJ cahtJk jhotJkhf cssJ.

b[hily ntgge i ykhdy

ghjur ntggeiykhdiaassd gadgLjdtjyy enlKiway ny nffyfs
fh=zggLfidwd. ghjurk erRj jdik thaejJ. NkYk ntgge1ykhdiahdJ
cileJdullhy ghjurjpind mgGwggL jJtJk  FfbdkhFk. ,driwa
fhyFfllgfsy ghjurjjiad gadglLjghy billy ntggenykhdiahdJd
gadgLjjggLfwd. ,J ekd clyy ,Ued ntsNaWwk ntggjjind
Neubaht msfff$ba Xh czhtajid nfh=zLssJd. , jd%yk ehk clyid
ntggeiyaid msff KbAk.

FediffTk
mU=z #Ihd ghyid ntggeliyaiid kUjJt ntggemykhdima gadglLjji

msejwa Kawr) nrajhd. mtdJd Mrhah mtthW nratd $1hJd vd
JLjItllhh

cqgfs clyd ntggeiyaid f=ZzALjy.

fiUkehnd; jJutjjiadf nfth=zL Kjyiy cqfsid ntggesnykhdasid
TOufnthssTk ntggenykhdiaad Kidasd edF ifay gbjJdfnfth=L
nyKiw cjwTk. ,jd %yk ghjurkhdd ToklljywF ,wgFk. mjd
kllkhdd 35°C (95°F) fF fo cssjh vdgij cWj nradfnfhssTk
,ONghd ntggelnykhdiajid cqgfs ehffiwF mbaNyh myyJd NjhsglilfF
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mbaNyh §tffTk xU ekljjwF gwF ntggesnykhdiayad vLjJ
mstlbad FwffTk. ,ejJ mstL cqgfs clyd ntggeayand FwfFk
cqgfs clyd ntggeiy vttsT?

kUjJdt ntggeiykhdiasid ehk kdjjhfsid ntggeiyasd jtu gw
nghUsfsid ntggeiyaid msfF gadglLjjfSihd vd mwTWjIFiNwhk.
NkYk mjid ntsirrjjiy gLkgbh myyJd vhAk nghUsfSTF mUTFNyh
i tff $1hJ vd $WHNwhk. Vd? Vnddwhy ghjurjjid mjfkhd thtidhy
cUthFk mOjjjjid fhu=zkhf ntggeiykhdiahdd cileJulf$Lk

ntgge i ykhday, gadgL JjggLk mstiLfs:
nryna] mstL K

Rtld ehlL thdiayshsh M=zlu] nryna] vdgthd ngahdhy 1742
Kjy ,ejJ myflL KiwahdJ

Matf ntggeji ykhdiayidg gadgLjIjy:
v xU gffhy ehad vLjJIT nfhssTk

v Matf ntggenykhdasd vLjIfnfh=zL mjd FkohdJd ehy %of
,UFFkhW §tFffTk. mjiad nrgFjjhf ewWjj s1tffFTk FkohdJd
KOtJdk ehy %of) ,Uggjid cWj nradfnfhssTk. NkYk FkiohdJ
gffhhd mbggFjilasidNah myyJ RthggFjiasidNah njhlhjthw
ghhy IfnfhssTk.

ghjurk Nky VWtjad o<cwW NehffFTk. mJ einyjjdikand
milejTld mstlbid vLFffTk

v #Ihd ehidg gdgLjji Nrhjadaiid Jjukgr nraaTk
b[Ely ntggei ykhdiggid gadglLjJdjy:

ntgg enykhdiaad Kidard fUkehndi nfhzL Rjjk nraaTk
(#1hd ehid gadglLjj Nt=lhk)

“ON” nghjjhid mOjjTk.

ntggeiykhdiaad Kiadasd thaggFjp ehffid mbay myyJd
Njhsgl i lad mbay vd VjhtnjhU ,1jjidy stFfTk

mN j eiyay ntggeiykhdasid gg vdw Xir tUKtiu
1t JUFFTK (Vwjjho 30 tiehbfs)

. Jimvaty njhAk ntggeiiyaiid FwjJIf nfhssTk

ntggeiykhdiaid mizjJdugll ehadf nfh=zL FOt ghJdfhgght
1tFfFTk

nryria] vd miuoffggLfwd. mjwF Kddhy ,ejJ mstiL Kiw
nrdbfiNuL vd muoffggLfwd. ,ttif ntggenykhdadd msTNfhyhdJd
ehd ciwelly ntggeiiyasd (0°C) Mukg kjigghfTk ehd nfhjeny
ntggeiyasd (100°C) ,Wj; kjigghfTk nfh=zL mstlgglLssd. fNuff
nkhoayy nrdlk vdgd 100 vdw KkjggadAk FiNul ] vdgJd gbfs
vdgi JAk FwfFk. ,ttu=zL thhjijfSk ,i1=zeJd nrdbfiNuL vdw
thhjij cuthdd.
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ghud ~ I, mstilL Kiw:

kdijj clyd ntggeiyaid msff ghud "1 mstlL Kiw nghdthf
gadgLjjggLfwd. n[hkd kUjJth Nlday Nfghay ghud ~ 1 vdgthd
ngahdhy ,ttstlL Kiw mioffggLfwd. ghud ~ 1 mstilL Kiway
ehd ciwely 32°F kwWk ehd nfhjieny 212°F vd
vLjIfnfhssggLfwd. vdNt ghud ~ I ntggeiykhdiagd msT NfhyhdJd
32°F yiUed 212°F tiu mstlgglLssd.

nfytid mstiL Kiw:
tyylak yhhL nfytd vdgthd ngahdhy ,ttstilL Kiw

ngUk nWk ntggeji ykhdp:
XU ehsid mjyfglr kwwWk Fiwejglr ntggesyaid msffg gadglLk
ntggel i1 ykhdiahdJd ngUk rWk ntggeisykhd) vd miuoffgglLfiwd.

mioffggLfwd. ,J ntggeiyaid msfff$ba SI mstiL KiwahFk.
,eJ myF Kiwahdd K vdw vOjjidhy FwffggLfwJd. jdir Ro
ntggeiyay ,Ued ,jd mstlL Kiwad KkjigGfs njhlgFtjhy
JjdirRo ntggeliykhd) vdTk miaoffggLfiwJ.

vz fzffLfs jhffggll F=zfFfs

68LIF ntggeiiy kjiggid nryrna] kwWk nfytid kjiggwF kKhwWT.

nfhLffgglLssit

ntggeiiyad kjigghdd ghud ~ by = F =68 nryria] mstilL Kiway
ntggeiyad kjigé6 =C=7?

nfytid mstilL Kiwayy ntggeisyad kjgé =K=7?

(F-32) _C

9 5
(68-32)_C
9 5

C= 5'% =20°C

K=C+273.15=20 + 273.15 = 293.15

ghud ~ I mstlbwFk nryrna] mstlbwFk css njhlhGk nfytd
mstlbwFk nryra] mstlbwFk css njhlhGk fNo nfhLffgglLssJ.

(F-32) :E,K =273.15+C
9 5

%dW Kjdikahd ntggeiy mstlL Kiwfsy rny nghUsfTsid
ntggelnyfs fNo nfhLffgglLssd.

ntgge/ny nrynal, ghud, "Ik nfytd
mstlL(K) mstlL(°C) mstlL(°F)
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ehd nfhjeiny 373.15

ehid ciweny 0 32 273.15

kdij clyid ruhrh 37 . 310.15
ntgg emy

miw  ntgg ey 72 23 296.15
(ruhrhy)

cyfd ngUkghdikahd kdijhfs mdwhl thotyy ntggeayfis mstft
nryria ] mstilL Kiwaid gadgLjJdfidwdh. nfyttd mstlL KiwahdJd
jJdrRo mstlL Kiw kILk myy. 1°C ntggeiiy khwwk Vwgllhy 1 K
ntgge ny khwghL VwgLk tifay nfytd mstlL Kiw
thtikffgglLssd. ,jd %yk 27315 vdw kjggsd nryna] mstliLld
$SILgyd  %ykhfNEh myyd Toggjd %ykhfNth ehk kF vsiakaht
nryraj mstlL Kiwaid jdrRo mstiL (nfytd) KiwfF
kwwfnfhss ,aYk Mdhy Iffia mnkhff ehLfs)y ghud ~1 mstiL
Kiwajid gadgLjJdfidwdh. ghud 1 mstlL Kiwasd jdrRo (nfytid)
mstlL KiwfF khwWwtJd vsiskahdjht ,ymy.

,Jid rhnraa mthfs uhdfd mstliL Kiwasd gadglLjJfidwdh.
fish INFh gyfayffofjjid nghwavayhsh kwWk ,awgayhsuhd uhdfd 1859
Mk MzL ,kKiward mwKfgglLjjidhh. ,J jdir#o mstlL KiwahFk.
NkYk 1°R y VwgLk khwwk 1°F fF rkkhFk tifay tbtikffgglLssJ.
vadNt ghud 1 mstilL Kiwaid gadgLjJgthfSfF jJdirRo mstilL
Kiw Njmtggllhy mthfs R= F + 459.67 vdw thagghlbid gadglLjj)
uhdfd KiawfF kjoggid vsjikahf khwwf nfhss ,aYk.

vdNt nryrna] Kjiggy ntggeiy =20°C
nfytid ntggemy =293.15K

2. vej ntgge iiyay nryra] kwWk ghud — 1 mstLfs xNu Kkjiggid
nfth=bUTF

nthffgg ILssit
nryra] kwWk ghud ~ 1 kjigGFfs rkkhFk. mjhtJd

F= C’ (F _32) :E
9 5
(or)

(C-32) _C

9 5
(C-32)x5=Cx9
5C - 160 = 9C
4C = -160
C=F =-40

nryrna] kwWk ghud — I mstlby rkkhd ntggeisyad kjigG =-40

nfhLffgglLss ntggeayfis khwwy muokfFfTk
1 °

2.
3.
4
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100K
27215K

egadty nfhsfF.

xU nghUsid ntggjjiidAk FshrniaAk mstLtijNa ehk
ntggeliy vd mioffiNwhk.

ntggeniyasd msff %dw tifahd myFfs gadgLJJggprdwd
mit : bfih nrynal]> ghud ~ I kwWk nfytid MFk

ntggeisyad SI myF nfytid (K) MFk.

ntggeliykhdiagsy css jutkhdJd ntggggljJk Nghd ghtilfwd
Fsihrr ma TAk NghJ RUgFfwJ. Jutjjid > gnghdJ
ntggel i ykhdiaty ntggelsyasd msffg ggadglLfwd.

ghud ~ b nfytidd kwwk nryrna ] mstLfSTF ,1INa css njhlhG
(F-32) _E
9 5
K=273.15+C
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8th mwtay,
njhFj -II
myF - 1 ntggk

mwKFk:

ekikr RwwAss midjJdg nghUsfSk mZffs kwWk %yfBWFshy
Mdit. ,ej mZffs kwwk %yFfBWFs vgnghOJk mjhTwk ,affjjy
cssd. ,ej ,affjjd %yk mit xU tif Mwwiyg ngwWssd.
mJINt ntgg Mwwy vdggLbfwd. ,ej ntgg Mwwy ntggkhd
nghUsiyilUed Fshrnahd nghUSTF myyJd xU nghUsid ntggkhd
gFjlasyilUed Fshrriahd gFpifFg guTfwd. xU nghUSTF toqfgglLk
ntgg Mwwy mjiYss mZffs kwWk %yfewWfsid Mwwiy
m jfhiFhdwd.

vdNt mit NkYk mjhTwy njhlgFfidwd. mjhTUk ,eJ mZffs
kwwk %yfEWFs mUFiYss gw mZffs kwwk %yfEWwfsid kJ
mjhttid VwgLjJIfidwd. vdNt ntgg Mwwyhdd nghUsid xU
gFpayUej kwnwhU gFjpfFg oguTfwd. ,ejJ ntgg MwwyhdJd
nghUsfsyy gy khwwgfis vwgLjJdfidwd. ,jad ekd mdwhl thoty
ehk fhzKbAKk. , §jggww ,gohljjry gay ,Uffwhfs. NkYk ntgg
FljjogLjy kwWk ntggeliy khwwjij mstlLjy Mfatwiwg gwwAk
fwf ,UFfwhfs.

ntgg Mwwyidhy VwgLk ©tasTTs;

XU nghUswF ntgg Mwwiy msfFFk Nghd> mJ mgnghUslyy gy
khwwgfis czlgzZfwd. %dwW Kfhakhd khwwgfis ek mdwhl
thotyy ehk fh=zyhk. mitahtd

1. ghenljy

2. ntggelmy cahT

3. emy khwwk

thtiljy;

xU cNyhfgged kwWk mjwFg nghUjjkhd tlIKila xU cNyhf
tisajjind vLjIT nfhssTk. mggejisd mej tisajjwkFs nrYjjTk
cNyhfggeghdd cNyhf tisaajjwFs vsgjjhfr nrytij cqfshy
fh=zKbAk. mjid rwJd Neuk mttisajjd kJ 1tffTk ny eklgfsy
ged tisajjiyilUed fNo Ot jJf fh=zKDbAK.

,eegfotyy #Ilhd cNyhfgged Kjyyy tisajjwFs Eroatiyiy. rwJ
Neuk flej gwF csNs Emofwd. ,J vggb? gejiid ntgggglLjJk NghJd
mjiYss mZffs kwWk %yfSWfs ntgg Mwwiyg ngWfidwd. gwF mit
mjhtialaj nyjhlgh xd iwnahdw

,uay jzlthsgfsy rmwd ,ilnts) ,Uggrnj eqfs ghhjjiUgghfs. mJ
vd vdW njhAkh? ,Ukgdhy nraaggll j=zlthsqgfs Nfhel fThyqgfsy
ntggjjd Jhffjjidhy thtilfidwd. Mdhy mtthW thtslAk NghJ
Jjzlthsjjiy ,n1lnts) tlgglL cssjhy vejtiy ghjigGk mjy
VwgLEjiymy.

tyffj jJsStdwd. , jdhy gejhdd thtrlfwd. vdN© mJ cNyhf
tisajjwFs Emoatiyiy. nwJd Neujjiy ntgg Mwwiy RwWgGwj gwF
msiggjhy mgged jJdJ gmoa euiyfF k=zlLk tUfwd. vdNt
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tisajjwFs Eiofwd. ,jyyUed jilgnghUsfis ntggggljJIk NghJ
mit thtilfidwd vdgij ehk mwaKbfwd. ,ej thT jJjutk kwWwk
thAffs) Yk VwgLfwJd. Mdhy> thAffs)y ,J mjifkhf ,UFFk.

ntggeliy cahT:

Kfitay css eilu ntgggglLjJdk Nghd> ehy css mZffs ntgg
Mwwiyg ngWfidwd. ,ej ntgg Mwwy eH %yfEWFsid ,aff Mwwiy
mjiFhfFfr nrafwd. eh %yfFBIWFs mjF Mwwiyg ngWknghOJ mtwwd
ntggeliy mjifhfFfwd. , JiyillUed ntgg Mwwy xU nghUsly ntggeliy
cahit VwgLjIfwJ vdgirj mwa Kbfwd.

gdfflbay css eh WyfSWFSTF , ilNaahd fTthrrp twir mjFkhf
cssJ. vdNt mit kfTk neUffkhf cssd. gdifflbria ntggggljJk
Nghd eh %yFfHIWFSTF , ilINaahd fTthrn tir Fiwtjhy gdfflb
cUfp euhf KkhWFfwd. elu ntggggLjJIkNghd eH %y FBWFSTF
, 1INaahd fthrrn t©ir NkYk Fiwtjhy mJd euhtgaht khwfwd.
eushntahdJd RwWgGwjgwFr nrytjhy ehd msT Fiwfwd. ,ej
efoTfsyyiUed xU nghUswF ntgg Mwwiy msifFFk Nghd> mgnghUsid
eiyay khwwk VwgLfwd vdgij mwednfhss KbfwJd. mgnghUsyy
css ntgg Mwiy efFkNghd> vihjjiaray khwwk VwgLfiwd.

XU nghUsiyiUed ntgg Mwwiy VLFFKkNghNjh myyJd mgnghUSTF ntgg
Mwwiy msiFFk NghNjh mgnghUshdJd xU eiayayUed kwnwhU eayfF
khwwk milfwd. ntgg Mwwy Fhuzkhf nghUsfsyy FToffhZk
kwwgfSs Vjhtd xU khwwk Vwglyhk.

v jilgnghUs jutkhf khWjy (cUFjy)

D
v jutk thAtht khwWwjy (Mtiahjy)
v JilgnghUs thAthf khWjy (gjgfkhjy)
v thA jutkhf khWjyy (Fshjy)
v Jutk pilgnghUshf khWjy (ciwjy)
v thA jJilgnghUshf khWjy (gbjy)

,avifahfNT GCttad kJ jJizkk jutk t€thA Mha %dW ernyfs)Yk
fh=zggLfidw xNu gUgnghUs eH MFKk.

ntggg ghkhwwk:

XU nghUSTfF ntgg Mwwiy msifFFk Nghd> mJd mgnghUsd xU
gFpayiUed kwnwhU gFjifF ghkhwwk malfwd. XU nghUsid emyirag
nghWjJ ntggg ghkhwwk %dW tjqfsyy enlIngWfwd. ntggg ghkhwwk
ei IngWk %dW tjqgfshtd:.

v ntggf Fljjy
v ntggr rydk
v ntggf fjhtrR

Kfitay css fuzbad kWwKid vtthW #Ihfiwd? #Ilhd eHYss
ntgg Mwwyhdd TfTuzbad xU KidayUed kwnwhU KidfFf
TljjogliINg ,eefotwFF fhuzk MFk. fuzb Nghdw jJilgnghUsfsy
mZffs kfTk neUffkhf mikedssd. ntggjjid %yk ,aff
MwwEygngwW mjhtilAk eh %yfWFs FTFuzbayYss mZFfFSTF
ntggyujf TIjjy mewawAk mjhTwr nrafidwd. ,ejJ] mZffs
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mMURlYss mZffis mjhTwr nrafidwd. ,tthW ntgg MwwyhdJd
fuzbad xU KridayUed kW KadfFf fljjggLfJ.

ntggffljjy efoT xU Ffljjjad ,uzL KidfsSfsSthilNa myyJd
NtENtW ntggeiyay Mdhy xdWld xdW njhlhg¥Yss ,u=zL
JilgnghUststhia INa efofwd. jilgnghUsfsy mjif ntggeiyayYss
gFjlaayilUed Fiwej ntggeiyayYss gFjifF mZffs myyJd
%yfSWFsid ,affk ,yyhky ntgg Mwwy guTk efoT ntggf fljjy
vdwW tiauvawffggLfiwd.

cNyhfqfs midjJk nrwej ntggft TFTljjfshFk. ntggjnj vsjjhff
Tljjhy nghUsfs ntggk Tljjhg nghUsts (myyJd) Thgghdfs vdw
muoffggLfidwd. kuk> jFfiPH gUjjpr Ffkgsp Ffz=zhb ,uggh Mfait
ntggk fljjhg nghUsfTshFEk.

mdwhl thotyy, ntggfFljjy:

cNyhfjghyhd ghjjuqfsyy ek c=zT rikFffiNwhk. rikay
ghyjugisj ntggggLjIk Nghd> ntgg Mwwyhdd ghjjujjiyiled
czTg nghUSTFT fljjgglLfwd.

ryitg nglbmaf nfhzL J=zjga ryrit nraAk Nghd ryimtg
nglbayyijUeJd ntgg Mwwy Jz=zfFg guTfiwd.

rikay ghjjugfsid ifggb gsh]bf myyJd kuj jidhyhd
nghUsfshy nraagglbUfFk. vnddy mit ntggjujf
fljJeyy.

,FY} vdggLk gd tLfsyy csgFjiasd ntggeiiy RwWgGwj i jtl
mjifkhf ,UFFk. Vnddy gdfflb ntggjaj kfTk mhjhff
fljjfbbad.

ntggr, rydk

ghjJujjiyss eiu ntgggglLjJdk Nghd> ghjjujjid mbggFjastYss eh
%yfeWFfs ntgg Mwwiyg ngwW NkyNehffi efhfidwd. gwkF
NkwgFjiasYss el %yfSWFs fNo efhed ntggkis lfidwd. ,ej tjkhd
ntggf FljjYTF ntggr rydk vdW ngah. tskz=zlyjjiYss thAFffSk
,kKiwad %yNk ntggkslfidwd. xU nghUrs ntgggglL JJkNghd> cah
ntggesyayYss gF jlayyiUed Fiwej ntggeiyayYss gFJIfF
%yfTWFsid ,affjjidhy ntggk FljjgglLk KiwfF ntggr rydk vdw
ngah. ntggr rydk jutqfs kwWk thAffs)yy ein IngWfwd.

mdwhl thotyy, ntggr, rydk:

v eyffwW kwwWk Ffly fhww Mfa efoTfs cUthtjwF ntggr
rydNk fhuzk MFk.

v ntggr rydk %yfkhfNt fhwwhdJ xU gFparyiled kwnwhU gFjifF
, 1k ngahfwJd.

Vv ntggffww gYldfs)yy ntggr rydk %yk ntggk TFhjjggLtjhy
gY}ld NkNy cahfwd.
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v Fshrhjdg nglbayy Fshey fThwW foNehff , 1k ngahed> #Ilhd
fhwaw ntggr rydk %yk , lkhwwk nrafiwd.

ntggf FhtrR:

ntggf fjhtrR vdgd ntgg Mwwy guTk %dwhtd tjk MFk
JilgnghUsyy ntggf Fljjy %ykhfTk jutk kwWk thAffs)yy ntggr
rydk %ykhfTk ntgg Mwwy guTfwd. Mdhy ntwwljjiy ntggf
TJhtrR %yk ntgg Mwwy guTHwd. #hadiyiUed ntsiggLk ntgg Mwwy
ntggf TyhtrR %yNkguTHidwd. ntgg Mwwyhdd xU ,l1jjiyiUed
kwnwhU , 1jjwF kdfhey miyfshfg guTk Kiw ntggf fjhtrR vdw
truvaWffggLfwd.

mdwhl thotyy, ntggf FjhtrR:
#hadlkUed ntgg Mwwy ntggf fjhtrR %yk Gkima tejnlfwd.

neUggwF mUfly ewFk Nghd ntggf fjhtrR %yk ehk ntggjjpind
c zhfiNwhk.

TUQG NkwgugGa la nghUsfs ntggf fjhtrRfis VwFk
jdikArlajhft cssd. vdN® rikay ghjjujjid mbggFjpary fUgGew
t=z=k GrggLfiwd.

nt=z ik ewkhdd ntggf fyphtrnid vjuhsFiidwd. vdNt jhd> Nfhil
fhygfsy nt=ziak ew Milfis cLjJIkhW ehk mwTWj jggLfiNwhk.

ntgg Mwwy guTtij ek F=fshy fth= KDbAK. 500°C ntggenyfF xU
nghUis ntggggLjJdk Nghd Tjhtrrhidd kqgfia nrtgc ewjjiy ekd
T=zfSTFjJ njha Mukgffwd. mgnghOJ ek Njhyid %yk ntggjjind
czuKbAk. NkYk ntggggLjJdk Nghd> TfTjhtrnd msT mjfhFhdwd.
mgnghOJd MuQR kwWk kQrs ewjijj njhlhed ,Wpahf mgnghUs
ntsis ewjjy xXsiUk.

ntgg mstay:.

,Jtiu ntgg Mwwyid tiEsTfs gww ehk ghhgNjhk. XU nghUSTF
ntgg Mwway msfFk Nghd mjd ,awgay g=zGfsyy khwwk
VwgLfidwd. Jil esyayYss eh (gdfflb) jut eiyfFk jut
eiyaYss eh Mt egryfFk khwwkalfidwd. , itahTk ntggjjidhy
VwgLk ,awgay khwwgfs MFk. _NjNghy ntgg Mwwy Ntjlaay
khwwgfisAk VwgLjIfwd. nghUsfsyy VwgLk ,awgay kwWk Ntjjaay
khwwgfisg gwj njhed nfhstjwhkP mgnghUs)yy css ntgg Mwwyiaid
mstl Nt=zLk ,tthW nghUsfs)y eillngWk ,awgay kwWk Ntjaay
gfoTfsy css ntgg Mwwyid Kkjiggidf fz=zffiLk KiwfF ntgg
mstay vdW ngabh.

ntggeliy:

xU nghUs #Ilhd cssjh myyJd Fshrnahf cssjh vdgij mwa
cjTk ,awgay msT ntggeiiy MFk. ,J ntggenykhdizaf nfh=L
mstlggLfwd. ntggeiymia mstl %dW tjkhd msTNfhyfs
gadgLj jggLfidwd.
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v nryria ] msTNfhy
v /ghud — 1 msTNfhy
v nfytid msTNfhy

Nkwf=1 MsTNFhyfSs nfytd MSTNFhNy nghJdthfg
gadgLjjggLfwd. ,ijJg gw cah tFgGfsyy eqfs ththfj
njhednfthssyhk.

ntggjjid myF:

- ntggk vdgd xU tifahd Mwwy vdgd ekfFj njhAk. Mwwyid Sl
myF [y. vdNt ntggjijAk [y vDk myfiy Fwgglyhk ,J3 Jvdw
vOjjhy FwggllggLfwd. ntggjij mstl nghdthfg gadglLjjgglLk
myF fNyhh MFK.

1 fuhk eliwAss ehd ntggejsyma 1°C cahjjj NjitggLk ntgg Mwwyid
msT 1 +fNyhhh vd truvaWffggLfiwd. TfNyhhy kwWk [y Mfa
myFFSThi INaahd njhlhG gdtUkhW FwggllggLfwd. 1 fNyhhy =4.189J.

czTg nghUsfsyy css Mwwyild msT fTiNyh fNyhh vDk myfthy
FwggilggLfiwd. 1 fINyh FNyhh =41200 J (N jhuhakht)

nghdth® nghUs xdW VwFk myyJd ,ofFk ntggjjid msthdJd %dw
fhu=zFshy ehzaffggLfiwd.

v nghUsid eiw
nghUsid ntggesyay VwgLk khwwk
v nghUsid jdik

xtnthU nghUSk xU Fwggll ntggemyia milggwF mtwwwF

NEENEW msT ntgg Mwwy Nj§tggLfwJd
VwGj jwd vdW muaoffggLfwd.

,J mgnghUsid ntgg

XU nghUsid ntggejiyia 1°C myyJd 1°K cahjjj NjitggLk ntgg
Mwwyid msT mgnghUsid ntgg WwGj gwd vd truawffggLfiwd.
,J C vdw vOjjhy FwgglggLfwJ. ntgg WwGj jwd>
C = NjitggLk ntgg Mwwyid msT(Q)
ntggeliy cahT (DT)

. Q
DT

ntgg VwGj jwdid myF fNyhh /°C , jd SI myF JKIMFKk,

f=zFfL 1

xU cNyhfjjid ntgemy 30°C MFf cssJ. mjwF 3000 ) msTss ntgg
Mwwy msiFfggLkNghd mjd ntggemy 40°C MT cahfwd vdyr mjd
ntgg WGjjwadf f=THLT

JhT:

ntgg VwGjgwd C=Q/AT
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,gF Q=3000J

AT = 40°C - 30°C = 10°C =10K
vdNt C =3000 7/ 100 = 300JK1
cNyhfg gejid ntgg VwGj jwd 300 JKIMFK.

f=zffL 2

xU ,UkGg gejid ntggeiiyia 1 K cahjJdtjwF 500 JK?1 ntggk
Nj i tggLfiwd. mjd ntggeiyia 20K cahjJdtjwFj Njimtahd ntgg
Mwwiyf F=zFHLT.

JhT:
ntgg WwGjgwd C =Q/T
Q=CxAT
,gF C’ =500 JK1
AT =20K
Q =500 x 20 = 10000 J

Nj i tahd ntgg Mwwy 10000) MFk.
Jd ntgg WGjjwd:

XuyF eiwAila nghUsid ntgg WwGjjwNd mgnghUsid jdntgg
WG jwd vd miofFfggLfiwd.

1 fNyhfuhk eiwAss nghUs xdwd ntggeiiyia 1°C myyJd 1K msT

cahjjj NjitggLk ntgg Mwwyid msNt mgnghUsid jd ntgg VwGj jwd
vd truvawWffggLfwd. ,J C vdw vOjjhy FwgglggLfiwd.

jd ntgg WG gwd>
_ NjEtggLk ntgg Mwwyid msT(Q)

eliw (m)"ntggeliy cahT (DT)
C=Q/ mxAT
,Jd SI myF JKg1K-1

f=zffL 3

2 kg emwAss ehd ntggeiyma 60°C yUed 70°C MF cahjjj
Nj s tggLk ntgg Mwwyid msT 84000 vdiy> ehd jd ntgg VwGj jwdid
kjigigfF f=TffLT.

JhT:

Jjd ntgg WGjjwd C=Q/ m x AT
,gF Q =840001
m =2 kg
AT =70°C - 60°C = 10°C = 10K
C =84000 / 2 x 10 = 4200 J Kg1 K1
ehd Jd ntgg VwGjjwd 4200J) Kg! KIMFk.

f=FfL 4
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XU cNyhfjjd jd ntgg WGjjwdid Kjigé 160JKgiK-1. 500 Huhk
e iwAss cNyhfjjid ntggeiyia 125°C yUed 325°C MTF cahjjj
Nj i tggLk ntgg Mwwyid kjgagf F=FFLT.

JhT:
Jjd ntgg WGjjwd C=Q/m x AT
Q=CxmxAT
,qF C=10J]KgK
m =500 g =9.5 kg
AT = 325°C — 125°C = 200°C =200 K
vdN=160 x 0.5 x 200 = 16000
Nj 1 tggLk ntgg Mwwyid kjigG = 16000 J

TNyhhy kiklh;

nghUs xdwdhy Vwfggll myyJd ,offggll ntggjjisd mstlg
gadgLjjggLk cgfu=k fNyhh klIlh MFk. ,J ntggk kwWk kidrhujuj
edF TljJk jdikAirla cNyhfqfshd jhkuk myyd mYkdiajjhy
Md ghjjujijf nfh=zLssJ. ntgg Mwwiy RwWgGwjjwF msyggjd
%yk ntgg ,ogG VwgLtiujj JngJthf ,J ntggjuijf Fljjhj xU
fydy itffggILSSJ , Tfydd %bad KJ ,1ZzL Jisfs cssd.
xU Jisad topahf nghUsid ntggep iyia mstLtjwFE
ntgge i ykhdiAk> kwnwhU Jisad toNa ghjjujjiyss jutjiojf
fyfFggwF xU  fyFRAK ptffggllssd. ghjjujjiDs  ntgg
WG jwidf f=zTfil Nt=zba jutkhdd euggggllssJd. kdfkgaDs
kdrhuga ¥t FljJdtgyd %yk ,jjutkhdd ntggggLJJggprwJ ,1Jg
gadgLjji xU jutjjd ntgg VwGjjwdid kjiggadf f=fhlyhk

Kjy Kjyht 1782 Mk M=zL Mdnlhad ytha Jiah kwWk gaNu #mrkd
yhgyh ] MTNahuhy> Ntjavay khwwgfshy Vwgbk ntgg Mwwyid msit
mstl gdifflb fNyhhy kilh gadgLjjggllJd.

ntggf FILgoLijr

xU nghUs myyJd ,1JJid ntggejiyma khwhky  mtggjwfhf
gadgLjjgglLk rhjdk ntggf  FlLgglLjj (nghNkh] Ihl) MFk.
‘nghNkh J IhlI’ vdw nrhy> ,u=zL HINuFF thhjijfsyiUed ngwgglld.
-JIy ‘njhNkh® vDK nrhy ntggk vdwk “JI1hl’ vdDk nrhy mNj
eiyay ,Uggd vdWk nghUsglLk. ntggkilAk myyJd FshrriailAk
cgfuzqfspy ehzaffggll xU Fwggll ntgg eiyia miltjwrhf
, 1t gadglLjjgglLfidwd. , 1 xU Fwggll ntggeiiyia mllejTId
mej cgfu=zjij nraygl 1 tfhdwd. myyJ eWj jrtofhdwd.
flllgfs)Yyss #Nlww miwfsd #ka RNIwwp FhwWggjdhff (Air

conditioner), eh #Nlww kwWk rkayiwayYss Fshgjdyr Ez=i1y mLgG
Mfia mikgGfs)yy ntggf flLgglLjj) gadglLjjgglLfwd. ny rkaqfsy
ntggf TFlLggLj )y c=zhtwahfTk> ntgg ey mikTFfist flLgglLjJk
TILk gLjjjahfTk nraygLfwd.

ntggf Flit (ntwwlf FLiT):
ntggf FLit (nhtwwlf FLEt) vdgd mjiy c<css nghusd
ntggeiiysa mjd RwWgGwj jid ntggeismyratl myfhjJdtlhky myyJ
Fiwedtlhky ezl Neuk 1tjjUFfFf$Sba ntggjujf Fljjhy NrkgGF
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fydhFk. ,jDs ,jJDs i1tffgglLss jutjjd ntggeayma ezl
Neuk khwhky fhggNjhL> mjd Ritay khwwk VwglhkYk ,J ghJdfhffwd.

ntwwlfFIat Kjd Kjyy 1892 Mk Mz=zL Jfhlyhed mwtiayhsh rh
N[k jrthh vdgtuhy f=Lgbffgglld. mtauf fTutg gLjJJIk tjkhf ,J
Jrthh FLEt (Dewar Flask) vdWk muoffggLfwJd. ,J jrthh ghlby vdTk
m i offggLk.

ntggf FLit Ntiy nraAk tjk

ntwwlf FLIt ,u=zL Rthfist nfh=1 xU fydhFk. mjd csGwkhdJ
nytuhy MdJ. ,uzL RthfSTFk ,i1lNaahd ntwlk cssJd. mJ
ntggrrydk kwWk ntggffljjy MFa efoTfshy ntgg Mwwy ntsiNa
guthky ,UFfFf cjTHfwd. RthfSTF ,1INa rwsT ThwW ,Uggjhy>
ntsigéwj jiyilved csGwjjwFk csGwjjiyviVed ntsigéwjjwFk ntggk
fljjooLtyyay. FLitad NkwgFpiasYk foggFjlastYk ,u=zL RthfSk
,1zfidw ,1jjiy KILNk ntggfFljjy %yk ntggkhdd fljjgglKbAk.
FLitayYss nyth Rth ntggffjh trnid k=zLk FLItaYss
JutggwNF mDgGtjhy ezl Neuk jutk #Ihf ,UFfwd.

gidty nfhst
ntggkhdJd nghUsid xU gFjlaty ,Ued kwnwhU gFjifFg guTHfwd.

XU nghUswF ntgg Mwwy msiffggbk Nghd> thtiljy> ntggeiy
cahT kwWk eiy khwwk Mfia efoTfs er IngWwfidwd.

xU nghUis ntggggLjJIkNghd mZffs Mwwyiidg ngWetjhy mit

mjhTwj njhlqFk. ,ejJ mjhTFfs kww mZffs kwwk %yfSWfsid kJ
mjhtad VwglLjIfidwd.

cUFjy Mtahjy» gjgfkhjy> Fshtjjy ciwjy kwWk gbjy
Nghdwis € ntggjjidhy ehy VwgLk emy khwwgfshFk.

ntgg Mwwy ghkhwwk mialAk %dW tijgfshtd: ntggf fljjy ntggr
rydk> ntggf FjhtrR.

JilgnghUsyy ntggf Fljjy %ykhfTk jJutk kwWk t€thAffs)y ntggr
rydk %ykhfTk ntgg Mwwy guTfwd. Mdhy ntggf TjhtrR
ntwwl j Jiy guTHwd.

XU nghUsly VwgLk ntgg Mwwy VwG myyJd ,o09G %dW fhu=zifFshy
ehzaffggLfwd. nghUsid eiw nghUsid ntggeny khwwk> nghUsid
jdik

ntggeiyia mstul %dw tjkhd msTNfhyfs gadgljjgglLfidwd.
nryrna] msTNfhy> /ghud — I msTNthy nfytd msTNfhy.

xU nghUsijdhy Vvwfggll myyJd ,offggll ntggjjiid mstlg
gadgLjjggLk cgfu=k fNyhkllh MFk.
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9th mwmtay,
myF - 7
ntggk

mwK Tk

ek kr RwwiayUfFk midjJg nghUlfSk %y FBWFshy
FfllikffgglLsd. ,ej %yf$WFs ,affjjiy ,Uggjhy ,affF Mwwiyg
ngwUFFk. xtnthU %yf$SWk mjidr RwwaUfFk kww %y FBWFNshL
VwgLjJk <hgG ©iraudhy ey MwwiyAk ngwUTFk. ,aff Mwwy
kwWk edyahwwy Mfatwy SILjnjhifNa %y fsWfsd mf Mwwy
MFk. #I1hd nghUlfsy %yfEW mfF Mwwy mjifFkhfTk Fshej
nghUlfsyy FiwthfTk ,UfFk.

,eJ mf Mwwyhdd mjif ntggeny ,UFFk ,1jjiyiUed Fiwej
ntggeny ,UFfFk ,1jjwFg ghaed nryYk ,ejJ mf Mwwy xU
nghUsiyilUed ntsigglk nghOJ3> mJ ntgg Mwwy vdggLfwd. ,ejg
ghlj gy ntggkhdd xU ,1jjiy ,Ued kwnwhU , 1jjwF vethW guTHwd
vdgijg gw gbff ,UFFANwhk. NkYk ntggjjd tasTfs> ntgg
WGy gwd> nghUlfsyy VwglLk ermy khwwk kwwk csSiw ntggk
Mfiatwiwg gwwAk gbff , UFfANwhk.

ntggjjid ©isTFs:
XU nghUis ntgggglLjJk Nghd foff=l tisTfs VwglLk

thtialjy: xU nghUis ntggggLjJdk Nghd mejg nghUus)Yss
%y FfEWFs mjif Mwwiyg ngwW mjhtilaj njhlqFk ,jdhy mUfly
,UFFk %yfBEWFSk mjhtilaj njhlgFk. vdNt thtiljy VwgLfiwd.
ntay Thygfsy mjif ntgg Mwy ,uay jzlthsqgfis thtilar
nrafidwd. ,uary ghijfsy rwa ,ilnts tlgglbUggrnjp eqgfs
ghhj jlUgghfts JilgnghUlfis tl jutg nghUlfs mjfkhf thtilAk
MdhYk> thAgnghUlfs ,i1t ,u=zi1lAk ©l mjFfkhf thtrlAk

ey khwwk: gdifflbia ntggggLjJk Nghd mJd euhf khWwHfwJ. NkYk
ntgggglL j jidhy eh Mtgahf khwfiwd. mNfNt jJilgnghUss ntgggglLjJk
Nghd jwutgnghUshf khwfwJd. NkYk ntggggLjJk Nghd mJ thA
enyfF khwfwd. ntggeisymiaf FiwfFk Nghd jiyfo khwwk
VwgLfiwJ.

ntggemy khwwk: xU nghUSTF ntgg Mwwiy msifFk Nghd mejg
nghUsiYss %oyf$wd ,aff  Mwwy mpFfhffwd. %y fSWfs
mjhtaltjhy nghUsid ntggeay mypFhffiwd. mejg nghUis
FshtyfFk Nghd ntgg Mwwy ntsiNaw mjd ntggeay Fiwfwd.

Ntjparay khwwk: ntggk xU tifahd Mwwyhf ,Uggjhy mJ Ntjaay
khwwj jiy ngUk ggF thiffwJ. Nt ttadfs njhlgFtjwF ntgg Mwwy
Nj stggLfwd. mJINghy Nejjoadfsd NefjijAk ntgg MwwNy
Jhkhdiffwd. twhind vhijJd mjd %yk HnITFk ntggjjindg gadglLj ji
ehk ¢=zT rikffNwhk. ,ej ntgg MwNy c=zitg gfFtkhf rikffg
gadgLfiwd. , 1tahTk ntggjjidhy VwgLk Ntjavay khwwqfshFk.

ntggk quTjy:

xU nghUsyy ,UfFk ntggkhdd mNj L,Lbjjiy jJagfi ,UFFhI. mjyf
ntggjjry .UFFk nghUlfs ntggjij ,o0ed FshtilAk. mJNghy
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Fshej nghUlfs RwWgGwjjiry ,Ued ntggjmjg ngwW ntggksBAK.
NTENEW ntggeiyay css ,uzL nghUlfis xdW Nrhjjhyy mjyif
ntggeiyay ,UfFk nghUsyyiUed Fiwej ntggeliyay cCsSS
nghUSTF ntgg Mwwy guTHwd.

ny Neugfsyy eha jdJ ehfif ntsiNa njhlgfulLf nfh=Nl Rthrggi jg
ghhj JiUgghfs. mggb RthrfFk Nghd mjd ehfhyUFfFk <uggjk jJutkhf
khwp gd MutiahfitLk. jutemy thA eiyfF khw ntgg Mwwy Nj itgglLk.
,€J ntgg Mwwy ehayd ehffiy ,Ued ngwggLfwd. ,tthW eha jd ehffiy
,UFFK jd ntggjij ntsNaw jdidf FghtjIfnfhstwd.

ntggkhdd %dW tofs)y guTfwd
1. ntggf Tljjy 2. ntggr rydk 3. ntggf FjhtrR

ntggf Fljjy:

JilgnghUlfsyy %yfSWfs kfTk neUFFkhfTk ,affk ,yyhkYk
mikejUFFk. JilgnghUsid xU Kidaisd ntgggglLjJdk Nghd mej
Kiday ,UfFk %yf$Wfs ntgg Mwwiy clfthed jgfs eiyay
,uednfh=zNl KdDk gdDkhf Ntfkhf mjhtrlfidwd. mjhtia lAK
Nghd muUfiy ,UfFk %yfSWFSTF ntgg Mwwiyf FljJfidwd.
,Jdhy mURyUFfFk %yfSWFSk mjuj njhlqFfidwd. jilgnghUsy
,UFFk midjJ %yfSWFfSk ntgg Mwiyg ngwfnfhsSk tiu ,ej
efoT njhlhed eled nfhzNlaUfFk.

,EthW mjif ntggeiyay c<css xU nghUsiywled Fiwthd
ntggeliyay css xU nghUSTF %yf$WFsid ,affkdw ntggk guTk
efoT ntggf Fljjy vdgglLk.

mdwhl thofifay ntggf Fljjyv:
1. cNyhfgfs Kkfrrnwejy ntggf Tljjfs. mjdhyjhd> mYkdag
ghjjugfis raikaYfFg gadglLjJfiNwhk.

2. ghgurk rwej ntggfljjgiaht ,Uggjhy mij ntgg enykhday
gadgL j IJfiNwhk.
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ehk Fshfthygfs)yy fkgs) Milfis cLjJfNwhk. Ffkgs) xU mhjr
fljj» vdNt clyd ntggjij nts)g GwjjwkFF  Fljjhky
1tj jUFFk.

Jhkuk mYkdak gjjis kwWwk L,UkKG Mfia ehdF
cNyhff fkgfis vLjJIFf nfhsSqgfs. fFkgfsd xU
Kiday jJfFrn xdwid nkOfid cjtNahL nghUjj
tLgfs. kWKidia ntggggLjJdk Nghd rwJd Neujjry
JrFrn fNo ©wOedtlLk fkg toahf ntggk TFljjgglL
Tkgaad Kid nkOfid cUfeiyia milejJk jfFrrn fNo
©tOeJd tLk ,ej Nrhjadiar nraAk Nghd jhkuf Fkgay
xlbaUfFk jfFrn Kjyyy fNo ©tfOed tiLfwJd. ,ej ehdF
chNyhfqfsyy jJhkuk mpf fljIk jwd ngwwssij ,J
ThiLfwJ. nghlhed mY kidiak> gjjisay , UFFkK
JTFrnfs fNo ©OtijAk fTilrnahft ,Ukgy XxlIbaUfFk
JTFrn fNo Ot jAk fth=zyhk.

ntggr, rydk

NkNy FwgglgglLss nrayghlby f=zz=hbf Ftisad mbggFjiay
,UFFk JZz=h %yf$WFs ntggjjiidg ngwTld NknyOkg tUfidwd.
NkNy ,UFFk j=z=h %yfSWFfs fo Nehff) tUHidwd. , INghdw efoT
TthAFFs)YKk enIngWwfwJd. thAffFis ntgggglLjJk Nghd ntgg %yjjwF
mUFfly css %yf$Wfs Kjyyy ntggkiled thtslfidwd. mjdhy
mtwd mihjg Fiwfwd. ,jjifa %yf$Wfs NkNy nryyr nryy
fdkhd %yfHWFs fNo ntggwyjjwF mUfly tUFRdwd. ,gbP
%y fSWFfsid c=zikahd ,affjjhy ntggk guTfwd.

xU jJutjjd mjif ntggKss gFjlasy ,Ued Fiwthd ntggKss
gFJIfF %yfSWfsid c=zikahd ,affjjhy ntggk guTtij ntggr
rydk vdyhk.

mdwhl thoFfi fay ntggr, rydk

#Ihd ThwW gYldfs: ,jjifa gYldfsid mbggFjiavzy ,UFFk Thww
%y TfHWFs ntggkiled Nky Nehffi efuj njhlgFk. , jdhy #Ihd fhwW
gYldd csNs eukGfwd. mihyjgr Fiwejy #Ilhd fhwwdhy gY}d
NkyNehffir nryfwd. #lhd fhwW NkyNehffir nrytjhy gYidd
NkwgFpiaty ,UFFk Fsh fhwW foNehff) efhfwd. ,ejr nray njhlhed
el Ingwwfnth=Nl ,UFFk.

eyt fwwk fly Ffhww:

gfyNeugfslyy eyggug®> Ffly enutgl myifFkhf  #Ihfwd. , jdhy
eygguggy css #Ihd fiww NkNy vOkGFwd. Fly guggyiUed Fsihej
fiww eyjij Nehffi €tRfwJd. ,jad Fly +Ffww vdfiNwhk. ,uT
Neugfsiyy ewyggugé fly emuttl t©iuty Fshtalfwd. fly guggy
css #Ihd thwW Nkny vOkg eygguggyied Fshey fhwW fly gFji
Nehff €RfwJ. ,jud eyfFfhww vdfiNwhk.

FhwNwh i1k
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fhwhdJ> mOjjk mjifkhd gFjlaryiled mOjjk Fiwthd gFjifFr
nryYk. #Ihd fhwW NknyOkgr nrytjhy mqgqF Fiwej mOjjk
cuthfwd. MfNt Fshey fwW mjf mOjjg gFjiasy ,Ued Fiwej
mOjjg gFjiia Nehff efhfiwd. , INt FhwNwhilji j cUthfFprJ

Gia fNghFhfs;

rikay miwfs)Yk njhowrhiyfsiYk caukhd GifNghfhfis
itjjUggnjg ghhjgiugghfs. #lhd ThwW mihjy) Frawehf ,Uggjhy
vsjht tsk=zlyjjwFr nrdW tLfwJ.

ntggf FjhtrR:

vej xU gUgnghUsid cjtAkdw ntgg Mwwy xU ,I1jjiy ,Ued
kwnwhU , 1jJwFg guTtij ehk ntggf fjhtrR vdfiNwhk. ,ej Kiway
#Ihd nghUlfsyy ,Ued ntggkhdd miayfshf vyyhj JiirfsiYk
guTHwd. ntggf TljjYk ntggr rydKk ntwwljjy enlngwhd.
mitfs enmlngw gUgnghUlfs NjmtggLk. Mdhy ntggffjh €rR
e Ingw gUgnghUllfs Njatayiy. , jdhy ntwwl j jiy $1
ntggffjhtrR emlngWk. ntggf Tjhtrair xsiad JinrNcfjjy
nryyf$ba kdfhey miyfshfTk fUjyhk. ntgg Mwwy xU ,1jjiy
,ued kwnwhU ,IjjwF kd fhej miayfshf guTk eilyia
ntggffjphtrR vdprth.

guTk eliyia ntggffjhtrR vdfiNwhk.

#hadlkUed fimlfFk ntgg Mwwy ntggffjhtrR %ykhfNt tUfwd.

O K ntggeayfF mjyfkhf ,UFFk vyyhg nghUlfsyyiUedk ntggf
fyhtrR vwgLk. ny nghUlfs ntggjij ckOk kww rny nghUlfs
ntggjnj clftuk

twF mLgigg gadgLjJdk Nghd ntggk guTk %dW tofisAk ehk
ghhffyhk. twhsd vhfFFk Nghd xUKiday ,Ued kWKrdfF
ntggffljjy %yk ntggk guTfwJd. vhAk twhHid NkwgFjlary ,UfFk fhww
ntggkhfi NknyOed nrytjhy ntggrrydk %yk ntggk Tl1jjgglLfiwd.

ntggf fjhtrndhy mLggyiUed tUk ntggjij ehk ¢c=zu KbfwdJ.

mdwlh thofi fayy ntggf FjhtrR:

ntsis ew Milfs rwej ntgg ngJpgypgghdfs MFk. Nfhal fhyqgfsy
mit ek cliy Fshrrjiahf §tjjuffidwd

. rikay ghjjugfsid mbggFjlasy fWgG ew t=z=jijg GrauUgghhfs.
TWgG ewkhdd myF Fjhtrnad clftUk

tkhdjjd Gwggll kfTk gsgsgghf ,UFFk. ,jdhy #hadyiUed
tkhdjjid kJ ©Ok fFjhtrnd ngUkgFpiahdJd gujigyrffgglfiwd.

ntgg eiy:

XU nghUsid ntggk myyJd Fshrnaad msitjjhd ehk ntggeny
vdfNwhk. XU nghUsid ntggk mjifivFFk NghJd ntgg ei yAk mjifhifFFk.

ntgge i yad myF:
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ntggeiiyad SI myF nfytid (K) jidrh gdghlby nrynal] (°C) vdw
myFk gadgLjjggLfwd. ntggenykhdad CcjtAld ntggeny
mstlggLfidwd.

ntggeiy mstLfs:
ntggeiyia mstLtjwF %dW mstLfs gadglLjjggLfidwd.

i. /ghud 1 mstL

im. nryna] myyJd nrdbfiNuL mstL

iii. nfyttd mstL myyJ jdjjj mstL
/ghud — 1 mstL: /ghud ~ I mstlby 32°F ciweilyg GssjahfTk. 212°F
Mtiahjy GssiahfTk enyeWjjgglLssd. ,ej ,u=zlL GssiFSThiElINa
css , 1ints) 180 gFjifshfg ghffgglLssd.

nryria] mstL: nryrna] mstlby 0°C ciweilyg GssjahtTk100°C

Mtiahjy GssiahfTk enyeWjjgglLssd. ,ej ,u=zL GssifSthilNa

css ,1lntsg) 100 gFjfshfg ghffgglLssJ.

nryria] mstlil /ghud ~ I mstlhf khwwtjwFj Njitahd rkdghL:
F :gc +32

/ghud ~ 1 mstlil nryna] msthhf kwWwtjwFj Nj i tahd rkdghL:

C:g(F—BZ)

nfytild mstL (Jdijjj mstlL):

nfytidd mstlL jdijjj mstL vdWk togfggLfwd. nfyttd mstlby O

K vdgd jdir Roy ntggeliy MFk. XU nghUsid %yf$SWFs kiffFiawej

Mwwiyg ngwUFFk Nghd ,UfFk ntggeiiy jdir Ro ntggeliy MFk.

273.16 K ntggeiiyay ehd pb jut kwWk thA eiyfs xdwiz=zed

fth=zggLk. ehd Kkikg Gssiad 1/273.15 ggF xU nfytd MFk
nryra] kwWwk nfytid msT tLfsimINaahd njhlhG K=C + 273.15

Jdir Ro ntggeiiy :

xU thAtd mOjjKk fd msTk fUjjpaywy Roahf khWk ntggenyfF
jdir Roy ntggejay vdW ngah. nfhLffgglLssJd.

midjJd tifahd thAffsd mOjJjKk -273.15°C ntggeiyay
RoahfitiLk ,jidj jhd jdir Ro ntggeiiy myyJd OK vdfiNwhk.

%dW tif ntggemy msTtLfs)Yk 1y mbggil ntggenyfs
nfhLffgglLssd.

%dW ti T ntggeiiy msT Nfhyfs)yy ry mbggial ntggenyfs:

ntggeliy nfytid nryna] ghud ~ T,
ehd nfhjeiny 373.15 100 212

gdifflbad 273.15 0 32
cUFery

JdirRo 0 -273 -460
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| ntggelny |

1. ntggeliy mstlil khwwWt,
i.25°C 1 nfyttd mstlbwF KhwW¥.
ii.200K 1 °C mstlbwF khwWT.

JhT:
I. TK=T°C + 273.15
TK=25=27315=298 15K
ii. T°C=TK-273.15
T°C =200-273.15=-73.15°C
2. ntggelmy mstlsl khwWf
i.35°C 1 ghud ~ 1 (°F) mstlbwF khwWT.
ii. 14°F 1 °C mstlby vOJfT.
JhT
i. T°F=T°Cx 18 +32
T°F=25°Cx18+32=T77°F
ii. T°C=(T°F-32)/1.8
T°C =(14°F-32) /1.8 =-10°C

Jd ntgg WGj; jwd:

Gkiard eryggugG fhiay Neugfs)yy FshrriahfTk kjia Ntisfsy #IhfTk
,Uggij c=z=zhejjUgghfs. Mdhy Vhayy ,UFfFk jJ=z=hd NkwgugG
fhiyaYk kjja NtiyaYk XusTfF xNu ntggeiliyay jhd ,UfFk

euggugGk ehggugGk #hadilklUed XxNu mstlyy ntggjijg ngwwhYk
mtwwd ntggeiyfs khwhfidwd. ntggjij clftUk kwWk ntsiglLk
g=zGfs ,uzbwFk NtWgLfidwd. nghdthf ntggjij ntsjgLk myyJ
clftUk g=z6 %dW fhuzfshy jhkhdiffggLfiwd.

1. nghUsid ejmw

2. nghUs)y VwgLk ntggeimy NtWghL

3. nghUsid jdik

TNo nfhLffgglLss cwWNehffyfs %yk ,jid mwed nfhssyhk.
CcwWNehffy, 1.

xU wyllh emu xU Fwggll ntggeanyfF cahjJdtjwFj Njitahd
ntggkhdJd> miuu yillh eau mNjJ ntggenyfF cahjJdtjwFj Nj§tahd
ntggjij vl mjFfkhf ,UFFk

vdNt> nghUs cIlftUk ntggkhdd mjd eiwiag nghWjJd mikAkQ
vdgij clIftUk ntggkhfTkkm vdgij nghUsid eiswahfTk vLjJF
nfh= lhy»

Qam
CcwW Nehffy 2.

250 kiyr ehmsd 100°C ntggelnyfF cahjJdtjwFj NjsitggLk
ntggjajol Fiwthd ntgghk mNj msT ehad 50°C nryna]]
ntggenyfF cahjdgyjwFj NjmtggLk. vdNt® nghUs clftUk
ntggkhdd mjd ntggeisy NtWghlalg nghUgd mikAk. Q vdgij
clftuggll NtggkhfTIKAT | ntggeiiy  NtWghlhfTk vLjJIF

29| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




nfth=zblhyQaAT ,ejJ ,u=zL efoTfisAk xgglLg ghhfFk Nghd xU
nghUs clftUk myyJd ntsitiLk ntggjjd msT mjd emw kwWk
ntggeiy NtWgh MHatwiwg nghWjJd miakAk vdgj njhfiwd.

Qa = mAT

Q =mCAT
NkwfF=1 rkdghlbdgb nghUlfs ntsitiLk myyJd clftUk ntggk
ntggeiyiag nghWgJd mikAk vdgd njhfwd. ,qF FwgglggLk C
vdw tfij khwyr nghUsid jd ntgg VwGj jwd MFk.

C=Q/mAT
vdN®t xuyF eiwAss (1kg) nghUsid ntggejiyia xU myF (1°C or 1 K)
cahjjj Njstahd ntgg Mwyd msT mjd jd ntgg VwGjjwd
vdggLk. jd ntgg vwGj jJwdd SI myF Jkg'K1l MFk. J/kg°C kwWk
J/9°C myFfisAk gadglLjJNthk.

vyyh tijkhd nghUlfsiYk mjif jd ntgg VwGj jwd nfth=1 nghUs eh.
ehd jd ntgg VwGj jJwd 4200 J/kg°C vdNt> jdDila ntggesiyia
cahjJdtjwF eh mpF ntgggnj vLjIfnfhsSk. mjdhy jhd
thfdgfsy ,UfFk ntggk j=zfFk mikTfsy eh Fshtigghdhfg
gadgLjjggLfiwd. NkYk njhowrhayfsiYk ,aejugfsiYk VwgLk
ntggjijj jJ=ZogjwFk eh gadgLfwd. Vhaxd NkwgFjlay ,UFfFk ehd
ntggeny gfy NeujJiYk nghJdk khwhky ,Uggjwfhd fuzKk , JINt.

3. 3 fifh end ntggemyima 10°C yUed 50°C fF mjFhFfj Nj mtggLk
: ntgg Mwwy vttsT? (ehnd jd ntgg VwGj Jwd 4200 JKg! K1)
JhT:
Jnthffgg ILss jJuTfs
m = 2 Kg, AT = (50 — 10) = 40°C
nfytdy khwWk nghOJ
(323.15.283.15) = 40K
C=4200J) Kg1K1
Nj 1 tahd ntggk
Q=m x C x AT =2 x 4200 x 40 = 3,36,000 J

gYyNEW enyfsy ,UfFk ehd jd ntgg WGy jJjwd msT fFNo
nfhLffgglLssJd.

eH (Juteny) = 4200 JKg1 K1
gdifFFlb (il eiy) =2100JKg! K1
euhty (thA ely) =460 JKg?! K1

ntgg Vwgj jwd:

,ONghd jd ntgg WwGj jwd gww njsiT ngwwUgghfs. xU FiNyhfuhk
egiwAss xU nghUis 1°C ntggeayfF cahjJdtywFf nfhLffgglLk
ntgg MwwNy jJd ntgg WwGj jwd. xU nghUsid eiw KOtijAk 1°C
ntggeiyfF cahjJdtjwFj NjitggLk ntgg Mwwy ntgg VwGj jJwd
MFk. vdN® xU nghUsid ntggeiiyia 1°C cahjJdtjwFj Njitahd
ntgg Mwwy ntgg VwGj jwd MFk. ,jid C vdf Fwgglyhk.

_Nj stahd ntgg Mwwy

ntgg WwGj jwd =
9 1 ntggeny khwwk
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ntgg vwGj jwdid SI myF /K ,jrid Cal/°C, kcal/°C myyd J/°CvdTk
Fwgglyhk.

4, xU ,UKGF FzLfF mjDila ntggeiyia 20°C caujjf nfhss 5000
J ntgg Mwwy nfhLffggLfwd. mej ,UKGF F=zbd ntgg VwGj jwd
veesT?

JhT:
nfhLffgglLss juTfs
Q =5000J,t=20°C = 20K

ntgg WWGj jwd :N_] i tahd _ntgg Mwwy , Q

ntggemy khwwk,t

5000 250JK™
20

ey khwwk:

nghUshdd xU eryay ,Ued kwnwhU emyfF khWk efomtNa ehk
eny khwwk vdfiNwhk.

vLJITFhIhP rhjhu= ntggeiyay ed %yfdWwfs> juteiyay ,UFFk
100°C ntggejiyfF eiu ntgggglL jJk Nghd mJ euhtjahf khwfwJ. euhty
thA eiyay ,UFffwd. ntggeiyiaf FiwfFk Nghd k=zLk euhf
khwfwJd. ntggeayia 0°C fF FiwfFFk Nghd gdfflbahf khwfwj>
gdifflb il egiyay ,Uffwd. gdifflbia ntggggLjJk Nghd k=Lk
euhf khwfwd. ,tthW ntggelmyay khwwk VwgLk Nghd eh jdJ
egiyia khwwfnfhstwd. eiy khwwjjiy efOk nrayKiwfis
YsTtFiwJ.

cUFjy - ciwjy:

XU nghUs ntggjij clfthed jil emyayUed jut enyfF khwk
efoT cUFjy MFk. xU jilgnghUs jd eiyira jutenyfF khwWk
ntggeliy cUFeiny vdggLk. ,jd kW jiar emykwwk ciwjy MFk.
mjhtJd xU nghUs ntggjij ntsglL jut eryay ,Ued jilenyfF
khwk efoT ciwjy MFKk. vej ntggeiyay jutgnghUs jilgnghUsht
khWHfwNjh mej ntggeliy ciaweliy MFk emug nghWjjtiau cUFeiry
kwwk ciwelny ,uzlLk 0°C MFk.

Mtahjy - Fshjy;

XU nghUs ntggjij clfthed jut eiyay ,Ued thA giyfF khwk
gfoT Mtahjy MFk. vej ntggeiyay jutgnghUs thAegayfF
khWwfwNjh mej ntggeliy mjd nfhjeiiy MFK. thA eiyay ,UFFk
XU nghUs ntggjij ntsglL jutkhf khwWk efoT Fshjy MFK. vej
ntggejiyay thA jd eiyira jut enyfF khwWHwNjh mej ntggeny
XLTT ey MFk. eUFF nthjieriyAk XLTF eiyAk 100°C MFk.

ajafkhjy:
cyh gdifflb> mNahbd> ciawejy fhhgd 1 MTFiErL ehgjyid Nghdw
JilgnghUlfis ntggggLjJdk Nghd jwt emnyfF khwhky Neubahf thA
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enyfF khwtlLfidwd , tthW> ntgggglLjJk Nghd jilgnghUlfs Neubahf
thA enyfF khWk efoT gjgfkhjy vdggLfwd.

ntggeiy khWknghOJ ntggjjd msitg nghWjJd xU nghUsid
el ykhwwj jid nttNtW gbeiyfs th=zgffgglLssd.

csSiw ntggk

ny fdrJdu tbt gdifflbj J=zLfis vLjJ xU f=z=hbt Ftisay NghlL
tLgfs. xU ntggesykhdiiag gadgLjj) mjd ntggeayiaf FwjJdf
nfhsSqfs. mJd 0°C vdf ThlLk. ,gNghd F=z=hbf Ftisia
ntgggglLjJdqfs. ntggemykhd; fhlLk ntggejiyia njhlhed TtdAgfs.
gdifflb euhf khWk tiEu ntggemykhd) 0°CfhlILk. mjd gd ntggeny
100°C tuau myfiiFFk. gddh vttsT jhd ntgggglLjjidhYk eH %OtJk
MtahFk t€tiu ntgg einykhdiasy ntggelay 100°C ntgg eiyiaj
Jjh=lhky ,UfFk.

'‘csSi1w' vdgd kiwejiuggd vdggLk. MfNt csSiw ntggk vdgd
kaw ntggk myyJ kiwejufFk ntgg Mwwy vdgglLk.

gdfflb cUf euhf khWk tiu ntggeiy khwhky 0°CfhlbaJd. mJNghy
eH 100°C milej gddUk vttsT mpf ntggjijf nfhLjjhYk mjd
ntgg ey 100°C MFf ,UejJd. vd ,tthwW eir IngWfwJ?

xU nghUs jdeiyia khwwfnfhisSk Nghd xU Fwggll msT
ntggjij clfthfwd myyd ntsgLfwd. ,ejJ ntgg Mwy csSiw
ntggk vd mioffggLfiwJd. ntggeiy khwhj emyay xU nghUs jd
giyia khwwf nfhsSk Nghd clftUk myyJd ntsjalLk ntgg Mwwy
csSiw ntggk MFk.

cUFjy efotid Nghd ntggkhdd clftugglL mNj ntggkhdd ciwjy
effottd Nghd (ntggeiiyay vej tj khwwKk ,yyhky) ntsitlgglk
,€J ntggjij cUFRjyd csSiw ntggk vdfiNwhk. ,J Nghy
Mtiahjyid Nghd ntggkhdd jutjjidhy clftuggbfwd. mNj msT
ntggk Fshjy efotid Nghd euhttaydhy (ntggeimyay vej tjj khwwKk
- YYhky) ntsjallggLbk. ,ej ntggjij MtahFjyild csSiw ntggk
vdfiNwhk.

jd csSiw ntggk:

csSiw ntggjij xuyF eiwfF tivaWjjy mjid jd csSiw
ntggk vdyhk. ,jid L vdw Fwalbdhy Fwgglyhk. Q vdgij
clftuggll myyd ntsitulggll ntggjjd msthfTikom vdgij
nghUsid eiwahfTk fUjidhyy jd csSiw ntggk foff=1 rkdghlby
Fwgglyhk. L =Q/m.

5 fifh gdfflb cUFtjwF vttsT ntgg Mwwy Njit? (gdifflbad jd
csSiw ntggk =3361Jg1)
JHT
nfhLffgglLss JuTfs
m =5 fff =5000 f, L =336 Jg!
Nj mtggLk ntgg Mwwy =m x L
= 5000 x 336

32| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




=1680000J myyJ 1.68 x 106 J
5. 100°C ntggeayay ,UFfFk emug gadgLjyy 2 *HFf elwAss
gdifFIbAId Nrhjj fyitia 0°C tiu Fshgyff vttsT nteeh
Nj § tgglLk?
ehd jd ntgg WGy gwd =4.2JKgK?! kwWk gdfflbaad csSiw ntggk =
336 Jgt
JhT:
nfhLffgglLss juTfs:
gdifflbad eiw =2kg=2000g
m vdgJd nteehd ejswnadf.
,0ej ntggk =ngwWf nfh=1 ntggk

m xC xAt=mL
m x 4.2 x (100-0)=2000 x 336
20007 336

mx 427100

=1600 i myyJd 1.6 fif

xU nghUs jib jut thA Mfa eryfsy xdwylUed kwnwhdWFF
khWkNghJd ntggeimy khwhky clftUk myyJd ntsjallggbk ntgg Mwwy

jd csSiw ntggeiy MFk jd csSiw ntggjjd SI myF J/Kkg.
eadty nfhsft.

v mjif ntggeliyay css xU nghUsiyiUed Firwthd ntggesyay
css xU nghUSTF ntggk guTfwd.

ntggk %dW tofsy guTfwd. ntggf Tljjy> ntggrrydk
ntggffjhtrR. .

ntggffljjy JilgnghUl Yk ntggrrydk Jut kwWk
thAgnghUlfs)Yk en IngWwfidwd.

ntggffjhtrR kdfthej muayfshf guTHwd.

ntggeiyia msggjwkF %dW mstLfs gadglLjjggLfidwd. ghud ~ |
mstl nryna] myyJd nrzbfiNuL mstl nfytid mstL.

XU nghUs clftUk myyJd ntsitiLk ntgg Mwwyid msT nghUsid
eiw ntggeliy NtWghk kwWk nghUsd jJdik Mfa %dw
fhu=zFisg nghWjJd mikAk.

jd ntgg WGjjjwdid SI myF JKg! K1

v ntgg wGjjwdid SI myF J/K.

v jd ntgg WGjjwid C vdWk ntgg WwGjjwid C' vdwk
FwFANwhk.

ntggeilny> mOjjk kwWk ntggg guty MfAatwiwg nghWjJd
gUgnghUis xU eiyay ,Ued kwnwhU emyfF khwwyhk.
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10th mwtay,
myF - 3
ntgg ,awgay,

mwKfk:

midjJ cahdqfSk thotjwFj Njitahd Kjdikahd ntgg Mwwy
#hadilkUed filffiwd. ntgg Mwwy vdgd fhuz; kwWk ntggeiiy
vdgd twisT. midjJd cahdqfSk cah thotjwF Fwggll ntggeiy
Nj stggLfwd. rikayiway J}zLjy mLggy §tffggLK ghjjujjid
mbggFjJ) v/fidhy nraagglbUggjd fhuzk cqgfSfTFj njhAkh? ekky
midthFk ntgg Mwwy kwWk ntggeiiy gww nghdthd Ghjy c=L.
Mdhy ,gghljgiy mwtiayid Tz=zNzhljjyy ntggenny kwWk ntgg
Mwwy Mfiatwiw njhed nfhss csNshk. NkYk ntgg Mwwy ghkhwwk
vtthW en IngWwfiwd. vdgij gwAk ntg Mwwyidhy VwgLk ttisTfisg
gwvAk gbff csNshk.

ntgg eiy:

XU nghUsyy ,UfFk ntggjjid msT ntggeiy vd tiruvaWffggLfwd.
Fsihrnahd nghUistl #lhd nghUsid ntggeiiy mjpifk. xU nghUs
RwWggwjJIld ntggr rkeiyay cssjh myyJd ylyah vdwW  $Wk
gz igAk ntgg ey vd tiuawffyhk (%yf$Wfs ruhrhy ,aff
Mwwy ntggeliy MFK). ntggeliy vdgd xU nghUsid ntggk vjjiiray
guTHwd vdgij FwggLk g=zG MFK. ntggeliy vdgd xU JNfyhh
msT MFk. ntggeiiyad SI myF nfytid. NkYk nryrna] (°C) kwWk
/ghud — 1 (°F) Mfia myFFfSk ntggeliyia msffg gadglLjjgglLfwJ

ntgg eiyad jdjj msTNfthy (nFfythid msTNfhy):

nfytd msTNfhyi)Yss jJdirRo ntgg esyirag nghWjJd mstilgglLk
ntggeriyia jdjj msTNfhy vd mioffiNwhk. msTNfhy vdgJd
gzilia vejutay fTUjJggbh ntgg ,afftiayid ,affqfs KbTTF
tUfidw ntggesyahd Ro ntggepnyna nfhzl xU KOirkahd
ntggeys msTNfhy MFk. ,J ntgg ,afftiayid ntggeisy vdWwk
muaoffggLfwJd. ntgg ,afftayd ntggepiyapd Xh myF vdgJd ehd
Kkikgéssiayy 1/273.16 ggF MFk. xU bfih nryna] ntggeny
NtWghL xU nfytDTfF rkkhFk.

NEWgIl ntggeiiy msTNFhyfSTF , 1 INaahd njhlhG
nryra J]iyiled nfytid K=C + 273
/ghud ~ IbyUed nfytid K= (F +460) x 5/9
O K=-273°C
ntgg rkeiy:

,uzL myyd mjwF Nkwgll nghUsTSThilINa vej ntgg Mwwy
ghkwwKk ,yiy vdy mejg nghUsfs ntggr rkemyay cssJ vdw
nghUs. ntggeiny NtWghlbdhy ntgg Mwwy xU nghUsiyiUed kwnwhU
nghUSTfFg guTfwd. xNu ntggeliyay cCsSs ,uZL nghUsTs
xdNwhnhdW njhLkhW §tffggllhy vdd efOk? ,ej ,u=zL nghUIfSK
ntggr rkeiiyaysd milAk tiu #Ihd nghUsiyiUed Fshej enyay
css nghUSTF njhlhed ntgg Mwwy ghkhwwk e IngWk.

Fshrnahd nghUs> #Ihd nghUs cld njhlhgy css Nghd> ntgg Mwwy
#Ihd nghUsiyiUed Fshrriahd nghUSTF  ghkhwwk miulAk.  , jdhy
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Fsihrnahd nghUsid ntggeiny cauTk #Ihd nghUsid ntggeny FiwaTk
nrafiwd. ,ej ,uzL nghUsfSk rk ntggesyasd milAk tmiu ,J
njhlhed efOk

ntgg Mwwy:

XU Nfhgigay css #Ihd ghyiid rwJ Neuk Nkirad Kj mtjjhy
vdd efOk? #Ihd ghyid ntggk rwJd NeujjwFg gwF FiwAk. ,Nj
Nghy xU ghlbylyy css Fshrnahd ehid rwJ Neuk Nkirad kJ
1 tFfFkNghd mjDiula ntggeny ewd myfhifFk. ,ej efoTfsyiUed
ehk  vdd njhed nfhsHNwhk?  #Ihd ghyiyiueJd Mwwyhd J
RwWgGwj gwFg guTfwd. mLjj efotty Mwwy RwWgGwj jiyiUed eH css
ghlbYTF gquTfwd. ,ejJ MwwiyNa ntgg Mwwy vdyhk. vdNt #lhd
nghUs Fshrrnahd nghUswF muUfyy stffggllhy> #Ilhd nghUsiyiUed
Fshrrnahd nghUswF ghkhwwk mElAk MwwNy ntgg Mwwy vd
m 1 ofFfggLfwd.

vdNtb ntgg Mwwy vdgd xU tifahd Mwwy ,J ,U NtW
ntggeiyay css ,uzL nghUITSTF i INa ghpkhwwk mr I fwJd.
ntgg Mwwyiad rhjhu=zkhf ‘'ntggk’ vdTk mloffyhk

vdN®® ntgg Mwwy vdgd xU tifahd Mwwy. ,J ,U NtW
ntggeliyay css ,uzL nghUIFfSTF i INa ghpkhvvwk m i 1fiwd.
ntgg Mwwyjad rhjhuzkhf 'ntggk’ vdTk mloffyhk

XU nghUs ntggjjiid czhtjwFk> mejg nghUs ntggk miultjwFk
ntgg Mwwy xH TFhuzjaht nraygbLfwd. ntggeiy mjifkhf css
nghUsiyilUed ntggeiy Fiwthf css nghUswF ntgg Mwwy guTk
,eJ efotwF ntggggLjJdjy vdwW ngah. ntggf Fljjy> ntggr rydk
kwWk ntggf fTjphtry MHa vjhtd xU tofsyy ntgggguty
enIngWfwJd. ntggk vdgd Xh JINFfyhh msT MFk ntgg Mwy

clfthjy myyJd ntsalLjyd SI myF [{y () MFk

ntgg Mwwy ghkhwwjjid Nghd Fiwej ntggefiyay css XU nghUs
ntggggLjjoggLfwd. ,JINghy mjf ntggeiyay c<css xU nghUs
Fshtiffg gLfwd. , thy ny Neugfsyy ntgg Mwwy ghkhwwk vdgJd
Fshtijjy vdTk FwgglggLfwd. Mdhy gy efoTfsy Fshtjjy
vdgjwFg gjiyhft ntggggLjJdjy vdNw  gadglLjjggLfiwd. xU
nghUsiyiyiued kwnwhU nghUswF ntgg Mwwy ghkhwwk mualAKk Nghd
,uZzL nghUsfsyy xdwy ntggeay FiwaNth myyd mjifhyFFNth
nrafiwd.

ntgg mwwy, kwwjjid nwgGé mkrgfs;

ntggk vgNghJdk ntggeiliy mjifkhf css nghUsyyiUed ntggeiy
Fiwthf css nghUSTFg guTk
xU nghUis ntggggljJ NghNjh myyJd FshtifFk NghNjh nghUsid
efiwvayy vej khwwKk VwgLtJd ,yiy.

. vej xU ntgg ghkhwwjjiYk Fshriahd nghUsidhy Vwfggll ntggk
#1hd nghUsidhy ,offggll ntggjjwFr rkk.

Vwfggll ntggk = ,offggll ntggk
ntgg Mwwyid gw myFfs;

ntgg Mwwyid SI myF [{y. etlKiway ny ,ju myFFfSk
gadgLjjggLfidwd. mit
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FNyhh:
xU fuhk eiwAss ehd ntggeiiyia 1°C cahjjj NjitggLk ntgg
Mwwyid msT xU fNyhh vd tiuawffggLfiwd.

TiNyhFNyhh;:
xU TfiNyhfiuhk eiwAss ehd ntggeiyia 1°C cahjjj NjmtgglLk
ntgg Mwwyid msT 1 fiNyhfNyhh vd truaWwffgglLfiwd.

ntgg Mwwyid ©iIsSTTs;

xU nghUswF Fwggll msT ntgg Mwwiy msifFk NghD
mgnghUshdd xdW myyd mjwF Nkwgll fToff=l khwwqfSTF
clgLk.

nghUsid ntggelny caUk

Jil emyaYss xU nghUs jut enyfNfh myyJd Jut emyayYss
XU nghUs thA eayfNfh khwwk mu 1Ak

ntgggglL JJk Nghd nghUshdJd tihts 1AK

XU nghUsid ntggeiy cahthdd mgnghUswF msiffggll ntgg
Mwwiyr rhhejJd. NkYk ,J nghUsd jdik kwWk eiwiag nghWjJd
khwgLkl. ntgg Mwwyidhy nghUsid ntggeiy cahtd gwAk kwwWk
eiy khwwk gwwAk Keilja tFgGfs)yy gbjJsNshk. gdtUk ghTfsy
ntgg Mwwyidhy nghUs vtthW tihres 1 fidwd vdgi jg gwwg ghhgNghk.

nghUs)y, ntggthT:

xU nghUswF Fwggill msT ntgg Mwwiy msifFk Nghd mej nghUsid
ghkh=zk (esk myyJ gugé myyJd gUkd) mjifhifFk. ntggejiy cahthy
nghUsid ghkh=zjjgry VwgLk khwwNk mgnghUsid ntgg thT vd
muoffggLtwd. jJutgfsy (v.fh. nkhFh) vwgLk ntgg thtisd #Ilhd
ehyy wmtffggll ntggemykhdayy thzyhkl. vdNt midjJ tjkhd
nghUlfSk (Ji> jJut kwWk €hA) ntggjjidhy thtilAk

jilg nghUsyy ntgg thT:

Jilgnghues ntggggLjJdk Nghd mZffs Mwwyisdg ngwW NEtFkhf
mjphTWfw3d. ,jdhy jJilg nghUshdd thtealfwd. xU nghUirs
ntgggglL JJk NghJd> ntggelmy khwwj jidhy VwgLk ntgg thT jut kwWk
thAg nghUsfis xggLk Nghd jpilgnghUsy FiwT. ,jwFF fhu=zk
JilgnghUsid fbdjjdikNa MFKk.

JilgnghUsyy VwgLk ntgg tihthd tiffs
1. es ntgg tihT
2. gugG ntgg thT
3. gUk ntgg thT

es ntgg thT:

xU  jpilgnghUr s ntggggLjJjyid tisthP mgnghUsid esk
mjifhggghy VwgLk thT es ntgg thT vdgglLk.
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XuyF ntggeliy cahthy nghUsid esjjiy VwgLk khwwjjgwFk XuyF
esjjwFk css JfT es ntgg thT F=fk vd mioffggLk. ,jd SI

myF nfytid! es ntgg thT Fz=zfjjd KkKjigé nghUSFF nghUs
khwgLk.

es khwghlLfFk> ntggeiy khWghlLfFFk css njhlhgid gdtUkhw
Fwgglyhk.

B or

AL - esjjiy VwgLk khwwk

Lo- czrkahd esk

AT - ntggejsyaryy VwgLk khwwk
aL - esntgg thT F=Tk

gugG ntgg ThT:

xU  jilgnghUrs ntgggglLjJdjvyid tisthh mgnghUsid gugG
mjifhggjhy VwgLk thT gugG ntgg thT vdgglLk. gugG ntgg tihthad
gugG ntggthT F=Tjjid %yk f=fhlyhk

XuyF ntggeiy cahthy nghUsid guggy VwgLk khwwjjwFk XuyF
guggwFk css jJfT gugé ntgg tihT F=zfk vd mioffggLk ,jd
kjigG nghUSTF nghUs khWgLk. , jd SI myF nfytd?!

gugG khwwjjwFk ntgg ey khwwjjwFk css njhihgid gdtUk
rkdghlbd %yk mwayhk.

%o

AA - guggly VwgLk khwwk
Ao-c =z i kahd gugG

AT - ntggeliyayy VwgLk khwwk
aa - gugG ntgg thT F=Tk

gUk ntgg thT:

xU jJilg nghUis ntggggLjJdjyd twisthf mgnghUsid gUkd
mjifhiggghy VwgLk thT gUk ntgg thT vd vdggLk. es ntgg t©hT
kwWk gugG ntgg thtiidg Nghy gUk ntgg thtiid gUk ntgg thT
F=zfjjid %yk f=fflyhk
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XuyF ntggeiny cahthy nghUsid gUkdy VwgLk khwwjgwFk xuyF
gUKDfF css JfT gUk ntgg thT F=fk vd mioffggLk. ,jd SI
myF nfytid1!

gUk khwwjjwFk ntggeniy khwwjjwFk c<css njhlihgid gdtUk
rkdghL %yk mwayhk.

ﬂ:aVDT
Vv

AT = gUkdry VwgLk khwwk
Vo= czikahd gUkd

AT = ntggelnyay VwgLk khwwk
av= gUk thT F=fk

nghUSTFg nghUs gUk ntgg thT Fzjjd kjigcé khWwgLk ny
nghUsftsid gUk ntgg thT F=Tjjid kjigcfs nfhLffgglLssJd.

ny nghUsfsid guUk ntgg thT F=Tjjd KkjigG

tv=z | nghUsid ngah gUk ntgg thT
Fzfjjd kjigG (K

mY kidiak 7 % 105

gijis 6 x 10

t=z=hb 2.5 x 10°

eh 20.7 x 10

ghjurk 18.2 x 105

Jutk kwwk thAtyy ntgg thT:

Jut myyJd thAg nghUsftis ntggggLjJk Nghd mtwwYss mZffs
Mwwyrsdg ngwW tiyfF tiirfF clgbfwd. nghUs tihtsltjd msT
nghUSTF nghUs NtWgLk. xU Fwggll msT ntgg Mwwy msiffgglLk
Nghd thAtyy VwgLk ntgg thT jJiI kwWk jJutg nghUsftis tl
mjFkhfTk> Jilg nghUis xggLk Nghd jJutg nghUsfsyy mjyifkhfTk
,UFFk. gUk ntgg thT Fzfjpd KkjogG jJutjjy ntggemymar
rhhejJyy. Mdhy thAtyy> , jd KjigG ntgg elsyiar rhhed mikAk.

XU nfhsfydy css jutjjiid ntggggLjJk Nghd nfhsfydid toahf
ntgg MwwyhdJd jwtjjwF msFfggLfwd. vdNt ntgg Mwwyid xU
gFjJ1 nfhsfyd thtiltgjwFk kjKss Mwwy jJutjjind tihtilar
nratjwFk gadgLfwd. ,jiyiUed jutjjry Vwglk c=zikahd thit
Neubahft f=fHl ,ayhd. vdNt jutjjry VwgLk ntgg thtiad c=ik
ntgg thhT kwWk Njhww ntgg thT vd ,Utofs)y truaWffyhk.

czZ ik ntgg ©hT:

vej xU nfhsfyDk ,yyhky Neubahf jutjjiid ntgggglLjJk Nghd
VwgLk ntgg thT c=zi1k ntgg thT vdggLk.

XuyF ntggeilny cahthy jJutjjyy myifhfFk czirk gUkKkDTFk
mjjutjjid xuyF gUkDfFk css jJfT c=zik ntgg thT F=fk vd
muoffggLk. ,jd myF
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Njhww ntgg ©NhT:

nfhsfyd ,yyhky jJutjjiid Nubahf ntggggLjj Kbahd. ,jdhy
eilKiwvay nfhsfydy @®1tjNj jJutjjiid ntggggljj Nt=Lk
msFfggll ntgg Mwwyid xU gFj; nfhsfyid tihtila nratjwFk
kjKss Mwwy jJutjjind thtilar nratjwFk gadgLfwd. vdN
,eefotyy eqfs tTh=zgd jutjjid c=ikahd ntgg TthT myy.
nfhsfydd thtiid nghUlgLjjhky jutjpd Njhww thid KILK
f=zThy nfhstNj jJutjjd Njhww ntgg ©thT vd muoffgglLk.

XuyF ntggeliy cahthy jutjjry mjyfnFFk Njhww gUKDTFkK
mjjutyjid XuyF gUKkDfFk css JfT cz ik Njhww thT F=Tk vd
mioffggLk. ,jd SI myF nfytid' MFk.

cz ik ntgg thT kwWk Njhww ntgg thtsd f=zfhALtjwfhd Nrhjad:

czik ntgg thT kwWk Njhww ntgg thT f=zffl Nt=ba jutjjind
nfhsfydyy eugg Nrhjima njhlgfyhk. ,gnghOJ nfthyfydy css
jutjjd esyma Livd FwjJdfnfhssyhk. gwf nfhsfyd kwWk
Jutjjpad ThlbAssthW ntgggglLjjgglLfwd. njhlffjjy nfhsftydhd
ntgg Mwwiyg ngwW tihtslAk. mgNghd jutjjd gukd Frwtjhfj
NghdWk. ,gnghOJ ,ej einyia L, vdf FwjJdfnfhssyhk NkYk
ntggggLjJk Nghd jutkhdd thtslfwd. jJwNghd jutjjd eiyia
Lsvdf FwjJdfnfhssyhk. ey L1 kwWk L: fF , iINaahd NtWghL
Njhww ntgg thT vdTk eimy L, kwWwk Ls; , i INaahd NtWghL c= i1k
ntgg thT vdTk mioffggLfwd. vgNghdk c=ik ntgg thT Njhww
ntgg tihhit ©l mjFkhf ,UFFk

czik ntgg thT =Ls-L»

Nyhww ntgg thT =Ls-L:

thATfs)d mbggil ©j

thATfsid mOjjk fd msT kwWk ntggeisy Mfiatwiw njhlhGgLjJk
%dW mbggil tjfs fNo nfhLffgglLssJ. mit

L ghary €1

2. rhhy ] ty

3. meNFINuh g
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ghayy, € :
khwh ntggeiriyary>y xU Fwggll egiwAila thAtd mOjjk mtthAtd
gUKDTF vjhjjftiy mikAk
Pal/Vv
khwh ntggeiyay> khwh eiwAila eyyayG thAttd mOjjk kwWk
gUkd MHatwwd ngUFFjnjhi ¥ khwy vdTk truaWffyhk.
mjhtJd PV = khwy

riy 1. B (QUK ©J))

gnuQR mwtay mwQh NLFF] rhhy ] vdgth ,ttgjasd eWgdhh
,tojiaad gb khwh mOjjjjiy thAttd gukd mtthAtid ntggenyfF
Nehj jftry mikAk.

mjhtd VaT

V
myyJ T khwy

MENFINuh Gjr:

mNTthNFINuh tjjasd gb> khwh ntggeliy kwWwk mOj j
mtthAtty css mZffs myyd Qyf$wF
Nehjjfty ,UTFFk

Jiy thAtd gUkd
sd vzzfiffF

mjhtd Van

(myyJd) — = khwy,

xU Nkhy nghUsly css nkhjj mZffsid vzzFaf mNENFINuh v=
vd truawWffgglLk. ,jd kjigG 6.023 x 102 / NKkhy.

v
n

TthATffs

thAffis ,ayG thAffs kwWk eyyjayG thAffs vdw ,U tiaffshfg
ghFFyhk.

»ayG thAffs;

Fwgglll fthrrnn tiradhyy xdNwhnlhdW , iltyad Ghed nfh=zbUFFk
mZffs myyd %yf$SwWfs milgfa thAffs ,ayG thAffs vd

cila ,ayG thAffs eyyayG thAffshf nrayglLk Vnddy
,eegiyay mZffs (m) %yfSWFSThRilNa vttty Tthrn tirAk
nraygLtJd ,yiy.

eyylayG thAffs;

xdnwhnlhdW , ilthid Ghahky ,UfFk mZffs myyJd %yfSWfis
csslfha thAffs eyyayG thAffs vd mioffgglLk.

Mdhy ernlKiwayy vej tThATFSKk eyyiayG jdik thaejd myy.
vyyh thAtd %yfEWFSk mitfSThilNa Fwggljjff msTfF
,1lgid chHdwd. Mdhy ,ej ,iltiidfs Fwthd mOjjk kwwk
cah ntgg eiyay tY Fiwed fThzggLfidwd. Vnddy eyyayG
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thAffsyy mZffs myyd %yf$WrSThiINaahd Tfthrrnn tirad
tyiik FiwT. vdNt ,ayG thArt Fiwthd mOjjk kwwk cah ntgg
eiyay eyyayG thA vdf Fwgglyhk.

eyyayG thAffs ghayy tjp rhhy ] tj) kwwk meNFINuh G FSTF
clgLfidwd. ,ej tjfs ahTk thAttd mOjjk gUkd> ntggelys kwwk
mZffsd vzzifif MfAatwwwF , §1INaahd njhlhig jufidwd. xU
Fwggll giyay css eyyayG thAtlyy Nkwfzl midjJd fhuzifFSk
xU Fwggll kjigagF nfh=zbUfFk. mjd eiyay khwwk VwgLk NghJd

xdW myyJd mjwF Nkwgll fThuzfsid kjJigcfsiYk khwwk VwgLfwd.
,eJ khwwj i NkwFhZk %dW tigifSk nyhlhGgLjJIfhidwd.

eyylayG thAr, rkdghL

eyyiayG thAffsd g=zGfis (MOjjk gUkd> ntggeimy kwWk
mZffsd vzzfif) njhlhG gLjJJIk rkdghL mtthAffsid eyyayG
rkdghL MFk. xU eyylayG thAthdJd ghayy tjp rhhy ] tj kwWk
meENFINuh g FSTF clglLk.

ghaty tijiggb
PV = khwyi

rhhy ] tjiggb>
V/T = khwy

mEtNFINuh tjiggb

V/n = khwy
rkdghL kwWk rkdghLfs)yUeJd

PV/nT = khwy

NkwfF=l ,ejJ rkdghL thA ,E=rkdghL vd miuoffggLk. p Nkhy
msTss thAgadf nth=zbUfFk thAffs)yy css nkhjj mZffsd

vzzifit mtNfINuh vz=zid (Na)p klgfwF rkkhFk. ,ej kjigghdJ
rkdghL gujjajb>
mjhtJd n=pNa
rkdghL gujjasl>
PV 7 pNaT = khwy
»€J khwyy Nghyl INkd khwyy (ks= 1.381x10-23)JK-1)vd m i offggLfiwd.

PV/ ].1NAT = kB
PV = pNAkBT

,qPpNaks = R, ,J nghd thA khwy; vd mioffggLk. ,jd KkjigG 8.31 ]
mol-1K-1
Pv =RT

gudty nfhsF
ntgg Mwwy clftujy myyJd ntsalLjyd SImyF [{y (J)

ntgg MwwyhdJd vgnghOJk ntgg ey mjifkhf css nghUsyiUed
,ued ntggeny Fiwthf css nghUswF guTk.

xU nghUs)y ,UfFk ntggjjid msT ntggeliy vd truawWffggLfiwd.
,Jd SI myF nfytd (K)
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madjJg nghUIFTSk ntggggLjJdk Nghd foff=zl xdW myyJd mjwF
Nkwgll khwwqfSTF clgLfidwd.

o0 nghUsid ntggeiy caUk

o jJil egiyaYss xU nghUs jut enyfNfhh myyJd jut
giyaYss XU nghUs thA eayfNfh khwwk miu 1Ak

0 ntggggl jIkNghd nghUshdJd thtia 1Ak

midjJ tifahd nghUsFSk (jilb jut kwWk thA) ntgggglLjJk NghJ
the i 1Ak

xU Fwggll msT ntggeiy caUk Nghd jJutjjy VwgLk thT
JilgnghUis ©l mpifkhfTk thAffs)yy VwgLk thT pl kwWk jut
nghUlfsyy VwgLk thhst ©l mjfkhf ,UFFk

vej XU nfhsfydfSk ,yyhky Neubahf jutjjiid ntgggglLjJk NghJd
VwgLk tihT =z ik ntgg thT vdgglLk.

nfhsfydid thtiid nghUlgLjjhky jutjpd Njhww thtiad KkILK
f=zffy nfhstNj jutjjd Njhww ntgg tihT vd mioffgglLk.

JutjjwkF Fwggll msT ntgg Mwwy msifFk Nghd VwgLk cz=zik
ntgg thT™ Njhww ntgg thtad tl mjfkhf ,UFFk

xdNwhL xdW , iltid Ghahky ,UfFk mZffs myyd %yfBWfFis
cssliffia thAffNs eyyjayG thATfs vdgglLk

eyylayG tTthArrkdghL PV = RT. ,J thAffsd einyrrkdghL vdTk
mioffggLk. , iy R vdgJd nghd thA khwy; 8.31Jmolt Ki) MFK.

Jhffggll F=zTFfs;
vLjIThIL

70 kiyy nfhsssT css nfhstydy 50 ky) jutk eugggglLssJd. jutk
mlgfia nfhsfyrd ntgggglLjJdk Nghd jutjjy eny nfthstydy 50 -
kiyviryiUed 485 kiyy MT FawfwJd. NkYk ntggggLjJk Nghd nfhsfydy
jutjjd eny 512 kyr MF caUfwd vdy jutjjid c=zik ntgg
thT kwWk Njhww ntgg thitf F=FFALT

JhT:

Jutjpd W emy L3=51.2 Ky
Njhww ntgg thT Ls-L;
=512 kiyr -50 kiyr =1.2 Ky
czik ntgg thT =L3-L>
=51.2 kiyy —485 kiy) =2.7 Ky

vLjIFFhIL 2
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Khwhj ntggeliyay c<css  thAtd ehdF klqF
mjfhFFkNghd> mtthAttd gUkd 20 cc (Vi, cc) yiled Vzcce MF khwHwJ
vd)yy> gukd Vzcc i tf F=FFLT

JhT:

njhl¥F mOjjk (P) =P

Wji mOjjk (P2) =4P

nyhl¥F gukd (Vi) =20cc=20cm?
,UJi gukd (Vo) =7

ghayy tjjiard gh>

PV = khwy)
P1V1i=P2V>
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11T, awgiay,
njhFj - 2
myF - 8

ntggKk ntgg ,afftiaYk (Heat and Thermodynamics)
ntggk kwWk ntggejiy.
mMwKFk;

ntggeliy kwWk ntgg ,ttu=zlLk mdwhl thotyy kf Kffag
ggfwwhdwd. midjJd cahdqfSk rhtu nraygbtjwF mtwwd cly
ntggeiiyia xU Fwggll mstiy guhkhjjy mtrakhFk. czikay
cahdqgfs  thotjwFj Nj § tahd ntggeliyia #haNd  juUfwd.
,awifoiag GHed nfhstjwF kfTk mbggrslahdd ntggemy kwWk
ntggjijg ogwwa GhjyhFk. ntggeliy> ntggk Nghdwtwiw tHsTFk
,awgayid xU ghNt ntgg ,afftay ,ejJ myfy togfgglLss
fUJJIffs ntggke Fshrrp kwWk ntggeiyia ntggjjiyiled NtWgLjjig
ghggjwF Jm=zGCGhAk. ntgg ,afftay)yy c<ss ntggk kwWk ntggemny
,ttuzLk xdWld xdW neUqfiaj nghlhGala ntetNtW ,awgay
msTTFshFk.

ntggjjd clfujJd

Fiwe] ntggeiyayYss nghUsd kI mjf ntggeiyayYss nghUis
1 tfFk Nghd> mjif ntggelmyayYss nghUslyyilUed Fiwej ntggeliyAss
nghUSTF jddirirahf Mwwy ghkhwwk wvwgLk. , tthwYfF ntgg Mwwy
myyJd ntggk vdW ngah ,tthwwy ghkhww efoNt ntggggLjJdjy vdw
muoffggLk. ,ej ntgggghkhwwj jidhy rny Neugfs)yy nghUsid ntggeiny
caUk myyJd khwwk Vwglhky mNj ntggejsyaNyNa ebfFk.

ntggk vdgd Mwwy msT vdw jtwhd Ghjy ny Neugfsyy VwgLtJI=L.
",J kfTk ntggkhd j=z=h; ",J ntggk Fiwej j=z=h" Nghdwit
nghUsww thfflagfshFk. Vnddyy> ntggk vdgd xU msT myy; mJd cah
ntggeiyayYss nghUsyyilUed Fiwej ntggeliy css nghUSTF ghAk
ghkhww  MwwyhFk. ntggggLjJdk efoT KbTwwg gddh ntggk vdw
thhyijia ehk gadgLjjf$Hihd. ntggk vdgd ghkhwwkilAk Mwwiy
FwFfFNkadw nghUs)yy NrkijJdstffgglLss Mwwiyf Fwffhd.

vLjJIFFhiL:

a. ,ej Vhaay mjf kio cssJ.

b. Ftisay css #lhd Njehy mjif ntggk cssJ.

,ttu=zL BwWfs)y css jtw vJ?

JhT:

kmonghoAk Nghd> Nkfgfsiyiled Vh J=z=ziug ngWfwd. kio nghotJd
edwTld Vh KdG ,Uejij tl mjfj j=z=inug ngwuUFFk. ,gF kio
vdgd NkfgfsyyUed jz=z=ziug ngWk xU nrayhFk. kio nghotJd xU
msT myy. khwhf kio Nkfgfs j=z=uhf khwwkiled VhFF nrytijf
FwfFk. vdNt Vhasyy mjif kio cssJ vdW $wWtJ jtwhFk. khwhf Vhay
mjifj j=z=zh cssJ vdW $SWENJ nghUj jkhdjhFk.

Ftisay c<cssNjeh ntggggLjJdtjhy mbLggyUed ntggjijg ngWhwd.
Njesu ,wffh 1gjJTild mJ KdgUejrijul mpfF mf Mwwiyg
nngvaka ntggk vdgJd cah ntggeiyaYss nghUsiyilUed> Fiwej
ntggeliyaYss nghUSTF Mwwy nrytijf FwffwJd. ntggk XH msT
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myy. vdNt Ftisay css Njehy mjif ntggk cssJ vdW $Wtij ©
Ftisay css Njeh myf #Ihf cssJ vdgNj nghUj jkhdghFk.

Ntayad clfujJ:

cqgfsd ,uzL cssqgiffisAk xdwld xdwW NjafFkNghd> mtwwd
ntggeiy cahtij Th=zyhk. cqgfs cssqiffsd kJ xU Ntiy
nraaggLfwd. mej nraaggll Ntiyahyjhd ntggeiy cahedssJd.
JwNghd cqfs cssqiffis fddjjd kI i1tfFkNghd fddjjd
ntggeliy cahtijf fTh=zyhk. Vnddwhy cssqiffs)yy ntggeny
fddjjiy ntggeayia tl myjfk mjdhy ntggk cssqifayUed
fddjjwF ghafiwd. NkNy  S$wggll vLjIFfhlbyjUed ehk mwtJd
vddntdwhy cssqiffsid ntggeliy cahejJ nraaggll Ntiyadhy
fddjjid ntggeliy cahejd cssqiffsylUed TddjjwF ntggk
ghkhwwggl L ghy> jhd , 1t fhllgglLssd.

mikgct xdwd kJ Ntiy nraaggbk Nghd nry Neugfsyy mikggd
ntggeliy caUk

myyJd ny Neugfs)y mNj enyay ebfFk ntggjijg NGhdNw NtayAk
XU msT myy. md Mwwiy ghkhwWk xU nrayhFk. vdNt ,ejgnghUs
mjf Ntaymag ngwssJd myyJd Fiwej Ntiymag ngwwssJ Nghdw
thffiaqfisg gadglLjjfsihd.

mikge #oyid kJ xU Ntiyirar nrad mr#oYfF Mwwiy khwwk nraAk
myyJd #oy> mikggd kJ xU Ntiyia nrad mej mikggwF Mwwiy
khwwk nraAk. vdNt xU nghUsiyiUed kwnwhU nghUSTF Ntiy %ykhF
Mwwiy KkhwWetjwF mttu=zL nghUsTSk nttNtW ntggeiyay ,UFF
Nt=zba mtriakyiy.

ntggejiyad clfujJ:

ntggeliy vdgJd nghUnshdwd #Ljdik myyJ Fshjjdikiaf
FwggjhFk. #Ihf «<ss nghUnshdwd ntggeilny cahejy Kkjigigg
ngwUTFKk. ,u=zL nghUsfs ntggj njhlhgy css Nghd mitfSTthilNa
ghAk ntggjjid jiarma ntggeliy jhkhdfFfwd.

ntggeiyad Sl myF nfytd (K)

FwgG ntgg ,afftiay)Yk mOjj myF thAffsid ,afftaw nfhsift
,uZzbYk ehk vej fz=zffl nraAk Nghd> ntggeiyia nfytd myfiy
kILNk gadgLjj Nt=Lk.

eilKiway nrynal (°C) kwwk  /ghud "I (°F) vdw msTfs
gadgLj jggLfidwd.

ntgge mnykhdiaafF nfh=L (Thermometer) nghUs)d ntggeliyia
msejwayhk.

XU ntggeiy mstiLk KiwayUed kwnwhU ntggeiy mstlLk KiwfF
khwwetjwfhd f=zFFIL Kiwfs nfhLffgglLssd.

gUgnghUsid ntgggg=GTs: )
ghayy, ©jp rhhy 1 ©)J) kwWk eyyiayG thA tjy.

gukd V nfh=zl nfhstydy Fiwej mOjjjJry (mlhjj) css thA

xdwadf nfh=zL efojjggll Nrhj s dayyiUeJd gdtUk KbTfs
fin 1 Fhdwd.
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khwh  ntggeliyaYss thA xdwd mOjjk mjd gUKDTF

vjhtfijj pyiUfFk SP u T ,j id ,uhghl ghawy (Robert Boyle) vdgth

(1627 — 1691) f=lwejhh. det ,tty ghaytj vd mioffggLfiwd.

ntggefiyia xU mstLk KiwaylUed kwnwhU mstiLk KiawfFF
khwwtjwfhd toKiw

mstLk Kiw nfytd KiwfF nfytid KiwayjlUed kww
KiwfF

nryra_] K =°C + 273.15 °C =K -273.15

ghud 1 K = (°F + 459.67) + 1.8 °F = (K 1.8) — 459.67

mstLk Krw ghud ~ 1 KiwfF ghud ~ 1 KirwaylUed kww
KiwfF

nryrial °F = (1.8 x °C) + 32 °C=(F-32)+ 18

mstLk Krw nryria ] KrwfF nfytid KirwaylUed kww
KiwfF

ghud 1 °C=(F-32)+1.8 °F=(1.8x°C) +32

khwh mOjjjjJiyiUed thA xdwd gUkd> mjd ntggemayfF (nfytid)
Nehj jFoyiUFFK.V uT
.Jid [hF] rhhy ] (Jacques Charles) (17431823) vdgth f=lwejhh.

vdNt ,ttj rhhy ] t©j vdW miaoffggLfwd. ,ttu=zlL tjfFisAk
xdw) i szkNth gpdtUk rkdghL fim I TFk

PV=CT ,gF C vdgJd NehfFw nfh=z1 khwyiahFk.

,€J NehfFw khwy) C nfhsfydiYss Jfsfsd vzz i ffF Nehtfjjjy
,UFFk vdgij gdtUk tthjjjid %yk mwayhk. xjj gUkd V, mOjjk
P kwWk ntggesy T, nfh=zl xNu tifahd thAthy ,ttu=L
nfhsfydfSk eugggglLssd vdf. ,uzL nfhsfydiYk css thA NkNy
FwggllLss PV =CT vdw rkdghlbd gb nraygLk. ,ttu=L

jdgjdiahd nfhstyindAk fThlbAssthW xNu muakgghtf FfUjidhy
mtthAttd mOjjk kwWk ntggeiiy XNu kjiggadg ngWwk Mdhy gUkDk
kwWk ntggeiay Jfsfsid v=zziFafAk ,u=zL klgfhFk.

MfNth thAtild gukd 2V kwwk Jfsfsid vzziFif 2C. vdNt eyyayT
thAr rkdghL M:2C. ,rrkdghL ekfF cz=zhjJtJ vddntdwhy

NehfFw khwyr C F=zbgghf thAtyYss Jfsfsid vzzFifia rhhejUFFk

vdgjhFk. NkYk ,jd ghkh=k gPTVE
Jfsfsd vzzfif (N) ad k klgF vd vOjyhk. ,gF k vdgJd nghd
khwiytahd Nghyl I nkd khwyrahFk. (1.381 x 10-23 JK-1)

PV = NKT
rkdghL 1 Nkhyfsid mbggilasYk vOjyhk.

JK™*,ej NehfFw khwy C 1

thA xdW p Nkhyfs nfhzl Jfsfisg ngwUejhyy mtEtthAtYYss
nkhjjjIfstsd vzziFifia gdtUkhw Fwgglyhk.

N =pn Na
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»gF Na vdgd mtfhINuh v= (6.023 x 102 moll) MFk. rkdghL ,y css N
,d kjgig gujialLkNghd PV = p NAKT vdfhilfFk. ,qF Nak = R vdgJ
nghd thAkhwy; vd mioffggLk. , jd kjigG 8.314 J /mol. K.

vdNt p Nkhy nfhzl eyyjayG thA xdwd thAr rkdghlsl gdtUkhW
vOjyhk.

, FrrkdghlbwF eyyiayG thAtid emyrrkdghL (equation of state) vdW ngah.
,rrkdghL rkeiyaYss ntgg ,afftiay mikgé xdwd mOjjk gUkd
kwWk ntggejiyra xdWld xdW njhlhGgLjJfwJ.

vLjIFFhIL

8 km njhiytylUed kjtzbad %yk gssfF tUk khztad
kjitezbad rffujjid ThwwOjjk 27°C ,y 240 kPa. mkkh=zt) gssiia
milejTld rffujjid ntggemy 39°C vdy rffujjd +FthwwOjjjjid
kjiggadf fth=T

JhT:

rffujJiy css fhwwid eyyayG thAthff fUjidhy> thA %y fBwWFsd
vzzfiTAk rffujjd gUkDk ,qQF khwiyrahFk. vdNt 27°C
ntgge iyayYss TthA %y TfSWTs PiVi = NKkTi,ylna TthAr

rkdghl 1 1AK39°C ntggeliyayYss thA %yfEWFfs PV, = NKTvdw
,yIna thAr rkdghl i 1Ak eiwT nraAk.

,gF T: kwWk T, vdgd nfytid ntggeiy MFk.
Vi=V=V

BV _ NKT,
PV NKT,

-
T

1
2

:LPl
Tl

p, =312K - 5407 10°Pa = 249.6kPa
300K

vLjIFmIL
37°C cly ntgg eiyAirla kdjjnuhuth RthrnfFk Nghd> mthd E muauyy

55 yillh fiwwW 1 ts) k=zly mOjjjy (1 atm = 101 kPa) csNs nryfiwJ.
kdighhd Ensuvayryy css MT]I[d %yf$Wfsd vzzififiaf f=ffLT.
(FwgG : fhwwy 21% Mfn[d cssJ)

JhT:
Ervauyyy css fThwiw Xh eyyiayG thAthff fTUjp eyyiayG TtTthAr
rkdghl 1 lg gadglLjj; thA %y FfFSWFsid v=z=zFifiaf f=Tflyhk.

PV = NkT
,gF thAtid gUkd yillhy nfhLffgglLssJd. xU yillh vdgd 10 cm gff
msT nfh=zl fdrJuf nfhs fydid gUkDfTFr rkk vdN©

1 yillh =10cm x 10 cm x 10 cm = 103 m3
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N PV ~1.01710°Pa”55710°m?
KT  1.38710%JK™" 310K
N = 1.29 x 108%y fEWFs

fzFfilggll N kijggy 21% KILNk MFRi[d %yf$SWFshFk. vdNt nkhjj
MF[d %yfeWfsid v=z=zFif
— 1.29 x 102x 2+
100
M [d %yfEWFsid vzziFif =27 x 102%yFfEWFs

vLjITFhIL:
xU Nkhy msTss VNJDk xU thAttd guUksd gbjju ntggemy kwwk
mOjjigy (SPT) fh=f. NkYk mNj %yfEWFsid gukid miwntggeay
(300K) kwWk xU tsikk=zly mOjjjjiy (1atm) F=FALT.
gbjju ntggeriy kwwWk mOjjjjy> ntggeiiy (T =273K myyJd 0°C) kwwk
mOjjk ( P=1atm myyJd 101.3 kPa)

mRT

eyyiayG thArrkdghlal ,qF gdgLjJk Nghd V :T

»,gF m=1mol kwWk R = 8.314 J/mol.K. ,kkjigGfis rkdghlby gujjalLk
NghJ

(Imol) (8.314—— K)(273K)
_ mol

1.013710° Nm™
=224 %108 m3
ehk mwej gb 1 yillh (L)=103ms.
>, Jiylued 1 Nkhy msTss vej xU eyylayG thAtd gukd 224 yllh vd
ehk mweJd nfhssyhk.
miw ntggeiyay xU Nkhy msTss thAtid gUkadffhd 224 wylliu

_zggi My ngUFf NtzlLk mtthW fzffiLk Nghd thAtd gUkd 246

yilIh vdffi ITFk,

vLjJIFFhiIL:
cdJ tFggiway css fhwwd eawia ,ayG ntggeiy kwwk mOjjjjy
(NTP) f=fHALFf. ,qF ,ayG ntggeiy vdgd miw ntggeiynaAk ,ayG

JhT:
tFggaw xdwd ruhrly msT KiwNa 6m esk5 m mfyk kwWwk 4 m

caukhFk. vdNt miwad gukd V =6 x5 x 4 = 120m3 MFk. ,ggUkdy
css Nkhyfsid vzzifFifiaf Tzl Nt=Lk

miw ntggeliyaYss (300K) xU Nkhy thAtd gukd 24.6 yillh. vdN®
%y fPWfsid v=z=zFi f

120m®

m=,—_33» 4878 mOI
24.6710"m

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




fhwwy 21% MT I [A78% wselu[d kwWk 1% Mhfhd> 1 ~ Iu[d> ~ yiak
kwWk nrdhd Nghdw thaffsid fyit cssJ. fhwwd %yfEW eisw 29
gmol!l vdNt miwayy css fThwwd nkhjj eiw m = 4878 x 29 = 141.4 kg
MFk.

ntgg WGjjwd kwwk jJdntgg VwGjjwd (Hat capacity and specific heat
capacity)

27°C ntggeiiyayYss ed kwk vziz ,ttuzilAk rk msty
vLjIfnth=L 50°C ntggejiyia m i 1Ak tiu ,ttu=z 1 1Ak
ntgggglLjJTk. 50°C ntggeayia miltgywfhd Neugijj jJdijjdiNa
fzlwaTk ,ttu=zL NeugfSk errak xdwhf ,Uffhd. vz=ziz=zAld
XggiLkNghd eh mjif Neugmj vLjIfnthsSk. , JiyUed 50°C ntggeiiyia
mila vziziatll eUfF mjf ntggk Njst vdgij ehk mwayhk.
»,ONghd ,u=zL kIgF ehsd vLjIfnfh=L mjd ntggeiy 50°C milAk
tiu ntgggglLjjr mjwfhd Nejij f=lIwAk Nghd mJ VwFdNt f=lwaggl
Neuj 1 Jg NghdwW ,Uklgfh¥ ,Uggi jAk ehk mwayhk.

nfhLffggll nghUsid ntggeny T awyiUed T + AT MF cahjj NjmtgglLk
ntggjjid msNt 'ntgg VwGjjwd" vd tiruaWFFggLfiwd.

ntgg Vwgjjwd S:¥
xU fiNyhfiuhk egiwArla nghUsid ntggeayia xU nfytd myyJd 1°C
cahjj NjmtggLk ntggjjd msNEe jd ntgg WwGjjwd vd
truvaWwffgglLfiwd.

Q = msAT

vdNt s= :BEE
m&DT 5
s vdgJd nghUsid jdntgg wwGjjwdhFk. ,jd KkjoG nghUusd
kmar rhhejNjJadw msit rhhejjyy.
AQ =ntggjjid msT
AT =ntggejiy khwwk
m =nghUsid e/mw

jdntgg wGigwd SI myF J kg! KIMFk. ntgg VwGjjwd> jd ntgg
WGy gwd> jd ntgg WG gwd ,u=zLk NehfFw) nfh=zl1 msTfs MFk

ehd jdntgg WwGjjwd ngUk Kjigigg ngwWssij mwayhk. ,j
fhuzkhfjjhd kd cwgjj eiyaqfs kwk mZffU ciyfsiYk ehi
Fsi&lbahf (Coolant)gadgL j JfiNwhk.

d
d

ny nghdthd nghUsfsid jdntgg WwGjjwd (20°C ntggeiiy kwWk 1 atm
mOjjijry)

nghUs Jd ntgg WGjjwd (Jkg
1K-l)
Fhww 1005
<ak 130
Jhkuk 390
.UKG (V/F) 450
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f=z=hb 840
mY kidiak 900
kdj cly 3470
eh 4186

ntgg WGjjwd myyJd jdntgg VwGjjwd vdgd nghUsTs)y nghjiedss
ntggjjid msitf Fwggit myy. Vnddy ntggk vdgd cah ntgg
giyaYss nghUsyyilUed Fiwej ntggeliy css nghUSTF ghAk xU
ghkhww MwwyhFk. vdNt ntgg VwGjjwd vdgijol mf Mwwy VwGjjwd
vdgNj rhahd gjkhFk Mdhy neLqfhykhf ,tthhjijfs toffjjy
cssjhy mtwiw mggbNa ehk gadgLjJfiNwhk.

xU giwAila ,uzL nttNtW nghUsfis xNu tjjjiy ntggggljJIk Nghd
Fiwej Jdntgg vwGgwD i la nghUsid ntggeliy Ntfkhf mjfhhfFk.

,NjJNghdW metwiw FshttfFk Nghdk> Fiwej jdntgg WWwGjgwDiEla
nghUs Ntfkhf Fshti lAK

thAffsid g=zGFisggww gbfFkNghd> Nkhyhh (%oyf$BW) jdntgg VwGj jwd
(molar specific heat capacity) ei IKiwalyy gadgLjjggLfiwd. Nkhyhh (%yfBW)
jdntgg WGjjwid gdtUkhW tiuaiw nraayhk. xU Nkhy msTss
nghUsid ntggeiiyia 1K myyJ 1°C cahjJdtjwFj NjitgglLk ntgg
Mwwyid msNt Nkhyhh  (%yf$W) jdntgg Vwgjjwd vdgglLk. ,jidg
gdtUKkhW vO jyhk.
- 12DQg
m&DT 5

,qF C vdgJd nghUsid Nkhyhh (%yf$W) jdntgg Vwgjjwidf Fwffwd.
NkYk p vdgd nghUsly css %y Tf$WEsid Nkhy vzzifFitiaf FwfFk

Nkhyhh (%yf$HW) jdntgg VwGjjwdid myF J mol! KIMFk. ,JTk xU
NehfFw nfh=1 msthFk.

Jib jut kwWk thAffs)d ntgg thT:

ntggeimy khwwjjidhy nghUsfsid tbtk gugé kwWk gUkdlyy VwglLk
khwwNk ntgg tihT vdggLk.

nghUsfsid %dw eiyfSk (i jut kwwk thA) ntggggl jIkNghd
thtilAk. jpilgnghUnshdiw ntggggLjJkNghd mjd mZFffs mtwwd
rkeiiyg Gssiiag nghUjJd Ntfkhf myhtalfidwd. kww nghUsfSIid
XggLk Nghd jJilgnghUsfsid mstyy VwgLk khwwk FiwthdjhFk. ,uary
t=zbfsd ,Ugggghijfsy ny ,Igfsyy rwa ,ilnts tilgglbUFFk
Vnddyy Nfhal Thygfs)yy ,UgGgghij thtilAk. mtthW ntggeny
khwwgfsid Nghd vsjjhf thtilaTk RUqQfTk Vww tifay ghyqgfs)Yk
,UgGgghm jfsiYk thtilAk , 1 =zgGFfs fh=gglLk.

Jutgfsd %yfSwil wir jJlgnghUsfsd %yfSwil t
Fawthf ,UfFk vdNt mit jjlgnghUsTtistl mjfkhf tht
g=zgd mbggr lasyyjhd ghjur ntgge s ykhd; nraygLfwd.

ulf

ria
1AK. ,ejg

thA %yfEWFisg nghUjjtiau mtwwd Y%yfdwiltiar HlIIjjll
GwFfzfFk mstiNyNa ,UfFk. vdNt mit jjlgnghUsftfistul kf
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mjifkhf thtalAk vLjIfFFhlIhf #lhd fhwW mia lffgglLss gYldfsy
css ThwwW %y fSWFis ntgggglLjJk Nghd mit thtaled mjfF ,1jij
miljIfnfhsSk.

ntggeliy cahthy nghUsfsid ghkh=zjjiy VwgLk mjifhigNg ntggtihnT
vdggLk.

esjjiy VwgLk tihT es tihT (Linear expansion) vd muaoffggLk. ,NjNghdw
guggy VwgLk thT gugG thT (Area expansion) vdTk gUkdyy VwgLk thT
gUk tihT (Volume expansion) vdTk miaoffggLk.

es thT:
JilgnghUsTsiy’AT vdw W ntggeiiy khwwjjhy esjjiy VwgLk rw khwwk

ED_LL2> ahdJ AT fF Nehtfjjjy .UFFk.
7}

D—LL:aLDT
DL
LDT
,gF oaes thTfF=Tk
AL =esjjiy VwgLk khwwk
L= njhlff esk
AL = ntggeiyay Vwgll khwwk

vdNt g, =

vLjITFhIL

guhd ] ehlbYss ,Ukghy nraaggll <gis NfhGujjid cauk fillgll 300 m
MFk. guhd] ehlbd Fshfhyjjid ntggeliy 2°C kwWk NfhiIffhyjjid
ruhrhy ntggelmy 25°C ,ttu=zL gut eunyfSThRilINa <gs NfhGujjid
caujjy VwgLk khwwjeajf f=zFfALF. ,Ukgd es thTf F=fk o= 10 x 106
per°C

JhT:

DL=a, LDT

, WFfkhd %lgglLss f=zz=zhbfFtisad %bra vgjphfjgwft mjrd
#Ihd jJzzhy mUNF rwJd Neuk @tjjUFff Nt=Lk gddh mjid
vs)jhfjy jwFfyhk. Vnddy fz=zz=zhbf Ftisad %bad ntgg thT
fzzhbiatil mpfFkhf ,UggjhFk.

NtfFatffggll #Ilhd Klilia Fshey j=zz=zhy NghlL mjd xlbid
chjjhy md KlilayUed vsjjhf ghed tUk Vnddy KIlsl kwWk XL
XtnthdWk nttNtW ntggthitg ngwwUggjhFk.

AT =10 x 106x 300 x 23 =0.69 m =69 cm
gugG ©hT:

AT vdw rwa ntggejiy khwwjjhy nghUsid guggly VwgLk gugGj G ED—:Q
g

MdJ AT fF Nehtfijjgy ,UFFk. ,jidg gdtUkhw Fwgglyhk.
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vd\ta, = DA
ADT
»gF aagugG thTF F=Tk
AA =guggy VwgLk khwwk
A =njhlffg gugG
AT = ntggeiiyayy Vwgll khwwk

gUk thT:
AT vdw rwa ntggeliy khwwjjidhy> nghUsid gUkdyy VwgLk gUKj jihG

E?/—VgMdJ AT FF NehtiRjjjiy ,UFFk.
7}

ﬂ:avDT
V

det>avﬂ
VDL
,gF ov=gUk tihTf F=fk
AV =gUkdy VwgLk khwwk
V = njhlffggUkd
AT =ntggeiiyay Vwgll khwwk
JilgnghUsfsid es thT> gugé kwWk gUk thTf Fz=zgfsd myF °C
ImyyJd K-t

nfthLffggll nghUSTF

D—LL=aLDT (es thT)

D—:»ZaLDT (ugG thT » 2 xes thT)

[\)/—V»BaLDT (gUk thT =3 xes thT)

ehd Ku=zgll tihT (Anomalous Expansion of Water):

rhjhu=z ntggenyfsy jJutqfis ntgggglLjJkNghd thtialAk kwWk
FshtyfFFk Nghd RUqFk. Mdhy eh , jwF Kuzhd xU g=zigg ngwWssJ.
0°C Kjy 4°C tiu ntggggLjJkNghd J=z=h RUQFfwd. jJ=Zz=iu miw
ntgge i yaylUed FshtifFk Nghd 4°C ntggeiiyia milAk tiu mjd
gUkd FiwAk. 4°C ntggeayfFF fNo mjadf FshtyfFFk Nghd mjd
gUkd myifhhFFk. NkYk mjd mibhjj) FiwAk. mjhtd ntggeiyay eh
nguk milhjpiag ngWk. ehd ,ejjjdiakNa ehd Kuzgll thT vd
m 1 ofFfggLfwd.

Fsh ehLfs)y> Fshfhyjjid Nghd Vhfsid NkwgugG ntggeiiy mjd mbgGw
ntggeiiyia t©l Fiwed fTh=zggLk +fhllgglLssd. vnddy jil ehd
(gdifflb) mlhygr rhjhu= ehd mihypraglft FiwD4°C ntggenyfFk
No ciwej eh (gdifflb) rhjhu= ehd NkNy kijed VHFfs)d NkwguggwF
tUk , JwFfflu=zk ehnd Ku=zgll ththFk. Vhfs kwWk Fsqfsid NkwgugG
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ciwed gdfflbfshy %IlgglbUggDk mbay css e ciwahky ,Ued
ehtho cahdgfist fhfFk.

ey khwwk:

nghdthf midjJg nghUsfSk jibb jut kwWk thA vdw %dW einyfsy
fh=zggLk. ntggggLjJdk Nghd myyJd FshtfFk Nghd nghUsfs xU
g iyayUed kwnwhU e nyfF khwwk s 1Ak

vLjIFFhIL

cUFjy (il giyayUed jut enyfF)

Mtiahjy (ut emyaylUed thA eiyfF)
gjagfkhjy (Jil emyayiUed Neubahf thA enyfF)
ciwvjy (ut giyayUed jJil eiyfF)

RUgFjy (thA emyayUed jut enyfF)

csSiw ntgg WGjjwd (Latent Heat Capacity):

ghjjuk xdwYss ehsd ntggggLjJdk Nghd mjd nfhjersyahd 100°C
ntggeliyia milAk tiv mjd ntggeliy caUk mjdgdG nkhjj eUk
MtiahFk tiau mjd ntggeiny khwhky eumyahf ,UFFk. ,ej efotyd
Nghd ntggk njhlhrnahf eUFfF ghafwd. ,UggDk mjd ntggeny
nfhjeriynatygl mjyfhffhky mNj esyay ebffiwd ,INt csSiw ntgg
WGy gwdid , ayghFk.

XuyF eiwAila nghUsid eiyra khwWwejwFj NjitgglLk ntggjjd
Mwwyid msNt nghUsid csSiw ntgg WGj jwd vd tiauawffggLfiwd.

Q:mXL

vdN® = 9
m

»,gPL=nghUsid csSiw ntgg VwGj jwd
Q= ntggjjyd msT
m = nghUsid e/mw
csSiw ntgg WwGjjwdid S1 myF
JkgMFk

e nykhwwy jid Nghd ntggjnjf nfhLFINEth myyJd effNth NehejhYk mjd
ntggemy khwhky nghlhed mNj emyay ebfFk

gl - jut ey khwwjgwfhd csSiw ntggk cUFjyid csSiw
ntggk (Latest heat of fusion (L1) vd miuoffggLk.

jut - thA iy khwwjjwfhd csSiw ntggk Mtiahjyid csSiw
ntggk (Latest heat of vaporisation) (Lv)

JiI - thA eiy khwwjjwfhd csSiw ntggk gjgfkhjyid csSiw
ntggk (Latest heat of sublimation) Ls)

KgGss) (Triple point)::

nfhLffggll nghUnshdwd %dW eryfSk (giI> jut kwWk thA) ntgg
,affr rkeiyay c<cssNghd> mgnghUsid ntggeiiy kwWk mOjjNk
nghUsid KgGss) vd muoffggLfiwd.
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ehd KgGss) 273.1 K kwWk gFji Mty mOjjk (Partial vapour pressure)
611.657 gh ] FyhFk.

ntgg mstibay:;
ntgg ,affttay mikgg xdwid ntgggglLjJkNghd> mttikggyUed
ntsigggLk ntggjij myyJd mttikggdhy clftuggLk ntggjij msfFk
XU nraNy ntgg mstlbay vd mioffggLk. cah ntgg eiyayYss
nghUnshdsw Fiwej ntggeiiyaYss nghUnshdWlid NrhjJinrtfFk Nghd
cah ntggeiyaYss nghUs ,oej ntggk Fiwej ntggeiyayYss
nghUs VwWfnth=1 ntggjjwF rkkhFk. #oYTF vttjkhd ntggKk
T1jjoglhd. ,judf Tz Kiway gdtUkhW Fwgglyhk.

vaG = 'Q,ogG

QVWG + Q,ogG: O

Vwfggll ntggk myyJ ,oej ntggjij ntggkhdimaf (Calorimeter) nfh=L
msTfyhk. nghdthf ntggkhd) vdgd fhlbAssthW eh euggggll ntggfhgglL
nraaggll nfthstydhFk.

cah ntggeliyaYss (Ty) khjihh nghUs xdwid> miw ntggeiayay (T2)
ntggkhdiasyy css ehy %ofitff Nt=Lk rwJ NeujjwFggddh eH kwWk
ntggkhdy ,u=zLk T vdw ,Wj) ntggeliyia milAk. ntggkhd
fhgglgglLssjhyy cah ntggeiy khjihh nghUs ,oej ntggKk Fiwej
ntggeliy eh Vwwfnfh=z1l ntggKk rkkhFk

QVWG =- Q,ogG

FwalL kuig ,qF ftdff Nt=Lk ntgg ,o09G vjhfFwasYk> ntgg VwG
NehfFwaYk FwgglgglLssd.

Quie = M2S2 (Tr—T2)
Q. ogec =Masa (Tr—Ti)
,gF s2 kwWk s; vdgit KiwNa eh kwWk khjhg nghUsid jd ntgg

Vwgj jwdfshFk.
vdN®

myS2 (Tr—T2) = -myS1 (Tr - Ta)
M2SoTe— M2So T2 = MeSiTs+ MaSi Ty
M2S2Ts— MaS1Te = MeS2T2 + MySi Ty
mlSlTl + mZSZTZ

mlsl + mZSZ

,Wji ntggejiy T, =

vLj IFFhiL:
50°C ntggeliyalYss 5L eh30°C ntggeiyayYss 4L eUuld fyffgglLfwd.
ehd ,Wj) ntggeiiy vdd? ,qF ehd jd ntgg VwGjjwd 4184 J kgt Klvdf.
JhT:
gdtUk rkdghlsl ehk gadgLjjyhk.
T = mlSlTl + mzssz
f ml + Sl + mZSZ
mz = 5L = 5kg kwWk m; =4L =4kg, s1 =%

NkYk T:=50°C =323 K kwWk T,=30°C =303 K
vdNt
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T _mT,+m,T, 57323+4" 303
Tom+m, 5+4

Tr=314.11 K-273 K » 41°C
50°C kwWk 30°C ntggeiyfsyy css rk msT ehid (m: = my) xdWid
xdW FfyfFkNghd> ,Wj) ntgg ey ,ttu=zLl ntggeiyfsid ruhrhahFk.

T, = ;TZ :323;303:313K = 40°C

XNU ntggeiyay B0°C) css ,uzL eh khjhfais xdwld xdw
TyTFkNghd mtwwd ,Wj; ntggeiyAk 30°C MFk. , jiyiUed ehk mweJd
nfhstJd vddntdwhy ,ttiu=zL eH khjhfFSk ntggrrkeiyay c<ossd.
vdNt ,uzbwFk eLNt vtgjkhd ntgggghkhwwKk emlngwtiysy
vdggjhFk.

=314.11K

thAffs myyJd jutgfis xdwWwld xdwWw fyfFk Nghd mffyitad
,<Wjirrkeliy ntggeiiy mgnghUsfsid eiwfs> jd ntgg VwGjjwdfs
kwWk ntgeayfisr rhhejjlUFFk vdgij ,qF endty nfhss Nt=zLk
NkYk rk msTss xNu nghUsfis xdWld xdW fyfFkNghd KkILNk ,Wj;
ntgg e iyahdd jdijjd ntggenyfsid ruhrh kjiggwF rkkhFk.

ntgg khwwk: (Heat Transfer):

ehk mwejgb ntggk vdgJd xuUtif ghkhww MwwyhFk. mtthwwy ntggeiy
NtWghlbd fuzkhf xU nghUsiyyjUed kwnwhU nghUSTF khwwggLk. ntgg
khwwk %dW tofs)yy eilngWk mit ntggffljjy> ntggr rydk kwwWk
ntggffjhtrR MFk.

ntggeiy NtWghlbd fThu=zkhf nghUsfSTHilNa Neubahf ntggkhwwk
VwgLk eforriffF ntggffljjy vdW ngah. ,u=zL nghUsfis xdWld xdw
nghlLfnfth=zbUFfFkhwWw ®tfFkNghd> cah ntggeliyayYss nghUsyyUed
Fiwej ntggeiy css nghUSTF ntggk khwwggLfwJ. ntggjaij vs|jhtjy
jd toNa fled Nght mDkjifFk nghUstSTF ntggffljjifs vdw ngah.

ntggf Fl1jJIjjwd (Thermal Conductivity):

ntggjn gt fljIk jwDTF ntggffljJdjjwd vdwW ngah.

khwhejiy eigejiday xuyF ntggeiiy NtWghlby> xuyF jbkd nfh=l
nghUsid toNa xuyF guggwFr nrgFjjhf css jiiray TFTljjgglLk
ntggjjid msNE nghUsid ntggffljJdjjwd vd miuoffggLfwd.

khwhejiyaryyy ntggffljJd tjk Q, ntggeiy NtWghL AT kwWk FWFF
ntlLggugg A MAatwWfF NehjjfoyYk  Fljjlaad esjjwF (L)
vjhjjfoYk ,UfFFk ntggk fljJdk tjjij gdtUkhW Fwgglyhk.

Q _ KADT

t L
»,gF K vdgJd ntggffljjy v= MFk.
(,Jid nfytd ntgg eliy K vdj jtwhfg GhednfhssT$1hI)
ntggffljJjjwdid SI myF Jsim?!Kimyyd WmlK1

khwhejiy (Steady state):
vej enyay midjJd ,Igfs)Yk ntggeiiy xU khwh kjggsd mua lfwNjh
kwWk vej LI1jpyviUedk vttjkhd ntggKk ghkhwwgglhky cssNjh
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| meeriyNa khwh eiy vd mioffgglLfiwJd.

nghJdthf nghUsfsid ntggffljJdjjwd (W m1K1) ,y 1atm

nghUs ntggFFIjIjwd nghUs ntggffFljJjywd

1 tuk

2300

0.2

ntss)

420

kuffinl

0.17

Jhkuk

380

—ylak

0.152

mY kidiak

200

nkd 1 kahd
» uggh

0.042

v/F

40

J=Zz=h

0.56

gdifflb

2

Thww

0.023

f==hb

0.84

nrqfy

0.84

ntggffljJjgwd nghUsid jdakmar rhhejd. vLjIFFhlIhFf ntss) kwWk
mYkdiak cahej ntggf TFTljJjgwidg ngwWwssjhy mit rikay
ghj Jugqfs nraaggadglLfidwd.

ntggr rydk (Convection):

Jutgfs kwwk thAffFs Nghdw ghakqgfs)yy css %yf$SWfs cz=ikahd
efhtdhy ntgg Mwwy khwwggLk efoT ntggrrydk vd miuoffggLfwd.
,ej ntggrrydjjiy %yfdWfs vttj FlLgghbdw xU ,1jjiyiUed
kwnwhU , 1jjwF efhfidwd. ,eefoT ,awifahfNth myyd Gwoir
ThuzkhfNth Vwglyhk.

rikay ghjjujjiy nfhyfFk jJ=z=h ntggrrydjjwF xU rwej
cjhu=zkhFk. ghjjujjid mbay css jz=zh mjyf ntggjajg ngwWw mjd
fhuzkht thtiled mlhjji FiwAk ,ej Fiwej mlhjyad Thu=zkhf
%y fPWFs Nkwgugig NehfFfir nryYk mNj Neujjiy NkwguggyYss
%yfdWfs Fiwej ntgg MwwiygngWtjhy mtwwd mlihjjr mjfFkhF
,UFFk. vdNt mit ghjjujjid mbggffjjwF tUk. ,eefoT njhlhed
eiIngWk. ,tthW %yFfBWFs NkYk. FOk efhtij ntggrryd XIIk
(Convection currentyjvdW miaoffidNwhk. miw xdwid ntJIntJdgghf ntff
ehk muEwr#ZNlwwiag gadglLjJfNwhk. #NlwFF mUNF css  fhwWw
%yfHWFs ntggkiled thtilAk mjdhy mtwwd mihjgp Fiwed
mawad NkwgFjifFFr nryYk. mNj Neuj iy mlhjj) mjfKss Fshejy fhwW
mbggFjifF tUk ,tthWw VwgLk FfhwW %yf$SWFsid njhlh RowrNay
ntggrryd Xllk vd miaoffggLfiwd.

ntggffjh trR:

#Ihf css rikfFk mLgG xdwd mUNF ekd iffFis elbdhy ntggjiuj
czuyhk. ,qF #Ihf css mgnghUisj njhlhkNyNa ehk ntggjij
czhfilwhk. Vvnddyy ,gF #Ihf css rikfFk mLggyiUed ntggkhdJd
ntggffjhtrR %yk ekd 1 fFfSTF tUfwd. #hadylUedk ntgg Mwwiy
ehk ,NJ Kiwayjhd ngWfNwhk. ,FFjhtrR ntwwljjid toNa gaz=zjJ
Gouia milfwd. vej tjkhd CIfjjid cjtAk ,dw xU nghUsyyiUed
kwnwhU nghUSTF Mwwiy khwWwtJd fTjhtrnd xU rwgGg g=zghFk. Mdhy
ntggffljjy kwWk ntggrrydk ,ttu=zbYk ntgg Mwwiy khwwk
nratjwF CITfk mtrnak vdgrj fedffTk.

ntggffjhtrR vdgJd
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XU nghUsiyiUed kwnwhU nghUSTF kdfhey miayfsidhy ntggk guTk
efoT MFk.

1. #hadiyiUed tUkK #haf fphtrR Mwwy

2. miw #NlwwaryyiUed tUk ntggffjhtrR

gfy Neugfsyy #haffjhfs Fly enutl Ntfkhf eyjnj #NIwwk
, JWFffhu=zk eyjjd Fiwthd jdntgg WwGjywd MFk. ,jd tisthf
eygguggy css fthww tivtiled mjd mlihjj) Fiwed NkNy nrdWtlLk.
mNj Neuj gy TlwguggYss Fshej fhwW eyjij Nehffi €tRk ,jidNa
Tly fww (sea breese) vdW muoffidNwhk. ,uT Neugfsyy Flwgugig tl
eyggugG Ntfkhf Fshrrp milAk (ewugguggd Fiawej jdntgg VwGjjwd)
,jd tisthf flwguggyYss fthww thtiled mjd mlhjj Fiwed NkNy
nrdWtLk. mNj Neujjiy eygguggYss milhjji myfkhd FsheyfthwW flay

NehfHi €RK ,jadNa eyffhwW (land breeze) vdW m §offidNwhk.

nghdtht ntggeliy gUg nghUsTSId KkILNK (i jut kwWk t€hA)
nghihGalad vdw nghdffujd cssJ. Mdhy ntggfjhtrRk xU ntgg
,afftiay mikgghFk. ,jwF edF tiauaWffggll ntgge i yAk mOjjKk
czlL. #hadyUed tUk TIGydhFk fjhtrnd ntggemy 5700 K. ,jid
Gt Hiljjll 300K ntggeliyAss mfrrtgG fTjhtrrhy ntsFF (Space)
kzLk ckofiwd.

gAlldid FshT tj
eAlldd FshT tjjadgb nghUnshdwd ntgg ,o09G tjk mgnghUSTFk
#oYTFk css ntggeny NtWghlbwF Nehtfijjjry ,UFFk

Q-1

d
Neugomj nghUjJ ntggk njhlhed Fiwed nfth=Nl nrytij vjhfFw
ThiLfwJ.
,qF. T=nghUsid ntggeny
Ts =#oyid ntggeny
ThilgglLss trugljjiyiled njhlffjjiy FshT tjk mjifkhfTk gddh
ntggelny FiwafFiwa FiwthfTk cssij njsithf czuyhk
m eiwAks jdntgg WwGjgwDk css nghUnshdiwf fTUuJd. mjd
ntggeiy T vdf. #oyid ntggeliyma Ts vdf dt vdw rwa Neu
, 1Intsiay Vwgll ntggenyfFawT dT vdiy ntgg ,oggd msT
dQ =msdT
rkdghL ,UGwWKk dt my tFff

dt dt
gAlldd FshT tjayUed

»gF a vdgJd NehfFw khwy.
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rkdghLfs kwWk ,UeJ
dT
-a(T-Ts)=ms —
(T-T9 dt
dT _a

T-T, ms
rkdghL ,d ,UGWKK njhifggLjJTf.

;
L "
0T -T, o°ms

a
In(T-Ts) =-—t+
(T-T)=-—t+bh
~,gF bixU khwyiahFk. ,u=zL gffKk mLfFf FwalL vLjjhy ekff
finlggJ
T=T, +bem
,gF bz =ebPl=xU khwy

vLjJIfFFhiL:
27°C ntggeliy css miw xdwy css #hhd eh 92°C yUed 84°C
ntggeliyfF Fsh 3 egkilgfis vLjJdfnfhsfiwd. mNj eH 65°C yiUed 60°C
ntggeliyfFF Fiwa vLjIfnfthsSk Neuju jf F=FFALT.
3 ekilgfsyy #Ihd ehd ntggeiy 8°C FiwedssJd. 92°C kwwk 84°C ,d
ruhrhy ntggeiy 88°C ,J miw ntggeayiatil 61°C mjfFkhf cssJ.
rkdghL gadgLj jidhy
myyd =90-2 1)
dt ms
€ _ 2 6100
3min  ms
>, NJNghdW 65°C kwWk 60°C,d ruhrhy ntggeilmy 625°CMFk. ,J miw
ntggeiyia tl 355°C mjfkhf cssJ.
>C_ 2 (355)
dt  ms
,ttu=zL rkdghLfisAk tFfFk NghJd
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ntgg khwwjjid tjfFs (Laws of Heat Transfer):

ntggghkhwwj jwfhd ghnth ] I, nfFhsiaF (Prevost theory of Heat Exchange):

O K ntggeiyiajjtu midjJd ntggeiyfsYk vyyhg nghUsFSk
ntggffjhtrir ckofidwd. ,NjNghdW #Hoyyy ,Ued ntggffjhtrir
clfthfidwd. vLjJIffhlIhf eqgfs ahuhtd xUtiauj njhLkNghd mth
cqgfs tuyfs ntggkhf myyJd Fshrnahf cssij cz=zhthh

cah ntggeiyayYss nghUnshdW> #oylUed ngWk ntggjij ©l mjf
ntggjij #oYFTF Tyhtrnd %yk nfhLfFk. ,NjNghdW Fiwej ntgg
giyaYss nghUnshdW ,ofFk ntggjajtl mjFf ntggjij #HoylUed
ngwWfnfthsSk.

ghnth 1 ntggrrkejayf TUjij TjhtrRFFg gadglLjjidhh. mjdgb
midjJdg nghUsTSk ntggffjhtrir ntsigLjJdfidwd. Mdhy Fshrnaht
css nghUristl> cah ntggeliyg nghUsfs mjf ntggffjhtrir
ntsialLk. xU Fwggll Neujjiy ,u=zL nghUsfsid ntgggghkhwW tjKk
rkkhFk. ,eeiyay ,ttu=zlL nghUsTSk ntggr rkeayay cssd vdf
Bwyhk.

Ronfytild ntggeiyay kILNk nghUsfs ntgg ckort ewjJdfidwd.
vdNt ghnth]bd nfhsifadgb #oyid jJjdik vjjifajhf ,UejhYk
midjJk nghUsfSk Ronfytild ntggeliyfF Nky c<css midjJd
ntggeiyfsiYk ntggffjhtrir ckOk

Anl/ghd Nghy I ] nkd tjj) (Stefan Boltzmann law):

Inl/ghd Nghyl ]nkd tjadgb> FfUgnghUsid XuyF guggdhy xuyF
Neuj Jry

KOrkahd fUknghUshf ,yyhj nghUsTSTF

E=eoT*
,gF 'e’ vdgJd guggd ckojwd MFKk.
xU Fwgglll ntggeliy kwWk miyesjjyy nghUsid guggidhy fjhtrgglk
MwwYFF mNj ntggeliy kwWk miayesjjiy KOfFfUknghUsidhy
TjhtrggLk MwYTFk css jfNt ckojwd vd truvawWffggLfwd.

tadd , Igngahrn tj) (Wien's Displacement Law):

cyfiYss midjJg nghUsfSk TfTjhtrir ckofidwd. mffjhtrRfsd
miyesqfs nghUsfsid nfytd ntggesyimar rhhejjlUfFk. ckiogglLk
TJhtrRfs nttNtW miyesqgfisg ngwUFFk. NkYk mttiyesqgfsid
nrwTK (intensity) nttNtwhd i t.

tadd tjggbh xU fUgnghUs fjhtrrndhy ckiogglLk ngUkrnrwT nfh=1
miyesk (1) mffUknghUsid nfytid ntggeayfF (T) vihohjjjy
, UFFk.

tadd tjggh> xU FfUknghUs fTjhtrrndhy ckoggLk ngUkrnrwT nfh=1
miyesk (1) mFfUk nghUsid nfytid ntggeayfF (T) vjhtofjjiy
, UFFk.

1 b
I p=((nl =—
muT( ), T

,gPbvdgd tlad khwyp , jd Kjigé 2.898 x 103 mK
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, Jiylued ehk mwed nfhstJ vddntdwhy nghUsid nfytid ntggeny
caUkNghd ngUkrnrwT miyesk ([I,) kffhej ewkhiyad Fiwej
miyesjij (hgUuk myhnt=) Nehff) , Igngahrrp mi 1Ak

NkwF=1 tiugljjiyUed ngUkr nrwT miyesk [, nfytid ntggeayfF
vihtfigggy ,Uggij mwayhk. ,ttisNfhlbwF fUknghUs TjhtirR
tisNfthL vdW ngah.

tad YjAk ekJ ghhi tAK;

ekd fT=zfshy kdfhej ewkhiyay css fzZW gFjima kILk (400 nm
Kjy 700 nm tiu) ghhffKbtjd fhu=zk vdd?

xU nghUSk Tjhtrir ckOk vdNt #haDk fjhtrir ckOk. NkYk
mjd gugG ntggeny filljjll 5700 K. ,kkjigeg rkdghL gujjasLk NghJd>
b _2.898710°

o »508nm
T 5700

,JNt ngUkrnrwtwfhd miayesk MFk  #hadid gugGC ntggeny
Njhuhakhf 5700 K vd cssjh mjwfhd fFjhtrR ewkhiy neLffk 400 nm
Kjy 700 nm tiau fh=zggLk. ,JINt kdfhej ewkhiyad f=zZU gFjahFk.

kdijj ,dk ,ejf Fjhtrar clfthedJjhd ghh=hk tshrrp milejJ. vdNt
kdjff=zfs #ha ewkhiyay css fzZU gFjiia kILNk cz=zu KbAk.

mTfrrtgGc gFjimaNah myyJd X fjh ewkhiysaNah c=zu KbahJd.

ekfF mUTly css rha] (Sirius) (ntggeiiy 9940 K) vdw tizkd mUfy
css Nfhsyy kdjj ,dk Njhdw ,Uejhy mthfsid T=Tfs kdfhej
ewkhiyay css Gw Cjhffjhfis c=zu KbAk ,jid rkdghL gadgLjj!
mweJd nfhssyhk.

vLjIFFhlL:

A vdw fUknghUs xdwd fjhetrRjgwd Ea. NkYk ,J3 [ ,vdw
miyesjjwF nguUk Mwwy TFfjhtrggLfiwd. B vdw kwnwhU TUknghUsid

TyhtrRjgwd Eg = N Ea; %IAvdw miyesjjwF B fUknghUsyy ,Ued Tjhh

trggbfwd vdiy N ,d kjigigF fh=zH?
tadd , Igngahrn tgjayiUed
I.T=khwy; ,J3 A kwwk Bvdw ,u=zL FfUknghUsTSfFg nghUeJk.

1
,qF ’B:EIA
_ 1
ala=LTs. ,gF I :EIA

=_A= =2
e
2

Te=2Ta
Inl/ghd - Nghy ] Inkd tjayiUed
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4
=c2. =(2)' =16=N
EA gTAﬂ

fUknghUs B, fUknghUs A 1t tl Fiwej miyesjijNa ckOk vdNt
fUknghUs A 1t tl mjf Mwwy nfh=zl fphtirir fUknghUs B ckOk.

ntgg ,affbay

mMwKFk;

ehk Kei ja ghTFfsy ntggk’ ntggeny kwWk nghUsfsid
ntgggg=zGfisg gww gadNwhk. ntgg ,afftay vdgd ,awgayd xU
ghthFk. ,gghT Ntaysa ntggkhfTk kwWk ntggjij NtayahfTk
kwwtjly css tjfis tthffwd. ntgg ,afftayd tjfs ghay
rhhy > nghD}yp [Hy> fishnal]> nfytd> FhhiNdh kwWk n ~ ykN ™ hyl]
Nghdw mwtiay mwQhfsid %dW Elwwh=zL fthy MaTfsid mbggr lay
KawggLjjgglljhFk.

mdwhl thotyy ekiakrRww emlngWk midjJd efoTfSk Vvd ekJd
clyaff egfoTfs $l1 ntgg ,afftay tjfSFfF clglL eir IngWwfidwd.
vdf $wdhy mJ kifahfthd. vdNt ntgg ,afftiay vdgd ,awgayid XH
,dwair kahj ghthFk

ntgg ,afftay mikgG:

ntgg ,affttay mikgG (Thermodynamic system) vdgd ,ggugQrjjy
tivaWwffggll xU gFjahFk. NkYk mOjjk (P), guUkd (V), kwWk
ntggeiy (T) Nghdw Kfha vzzifFifaylqgfia Jfsfsd (InZffs kwWk
%y fHWFs) njhFgNg ntgg ,afftay mikgghFk. kjKss ,ggugQrjjid
gFjiNa  #oy  (Surrounding) vdggLk. ,ttu=zlLk Xh vyiyahy
ghffgglLssd.

vLjITFiLFs;
Xh ntgg ,afftiay mikgéG vdgd jibb ju® thA kwWk fjhtrR Nghdw
vej tbtYk ,Uffyhk

ntgg ,afftiay mikgG #oy,

thsjlay css j=z=h Jwejnts)

miEw xdwDs Ccss tiww | mawfF ntsay css thwW
%y TfSWTs

kdjj cly Jwejnts)

flyy css kd fly eh

ntggrrkejiy (Thernal equilibrium):

miw xdwy XU Nfhgigaryy #Ihd Njeh stFfggllhy> NjehyiUed ntggk
#oYTFFT FljjggLk. rwJ NeujjwF gdG #0lhd NjeH #oyid ntggenyfF
rkkhd ntggeiyia milAk. ,jd gdG Njehyied #HoYTNFfh myyJ
#oyyiUeJd NjeUFNFh ntggg  ghkhwwk  VwglhJ. NjeUk  #oYKk
ntggrrkeiiyia milej vllaj ,J3 fhilLfwd.

,U mikgctfs xdWfnfthdW ntggrrkeiiyay c<cssJ vdy mttu=zL
mikgeFSk xNu ntggelsyay ,UFF Nt=zLk NkYk mJ Neujisjg nghUjJd
khwhky , UFF Nt=Lk.

vejutiay, rkeiiy (Mechanical equilibrium):

glIDId css thA miljJd 1tffgglLss nfhsfyd xdiwf TUJT
mgg j1dd kJ eiw xdiw §tfFk Nghd fToNehffia GtahgéG tirad
Tfhu=zkhf g ] 1d foNehff) efhed ny vww ,wFfjjwFg gdG ewFk. g]lid

61| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




xU Gjia ,1jiJ milAk thAtild Nky Nehffi ©hair foNehff) Gtiahgg
tirma rkd nraAk. ,eeiyay ,ttikgig vejutay rkeiyay cssJ
vdf$wyhk. mikgc xdW vejutiay rkeiyay cssJd vdy vttjkhd
rkdnraagglhj ©irAk ntgg ,afftay mikggd kJ nrayglf$ihd.

Nt jirrke) i y(Chemical equalibrium):

xdWld xdW njhlhg¥ss ,u=zL ntgg ,affttay mikgcFSTfilINa
vttj njhFgad NtjjouadAk emlngwtiyiy. vdy mttU mikgGFSk
Ntjirrkeiyay cssJ vdyhk.

ntgg ,afftay rkeiy (Thermodynamic equilibrium):

,uzZzL mikgGfs ntgg ,afftay rkeiyay cssd vdy mttu=zL
mikgcFSk xdWfnfhdW ntgy vejuthay kwWk NEjir rkemyay ,UTFF
Nt=zLk ntgg ,afftiay rkeiyay kgngU (Macroscopic) khwfshd
mOjjk gukd kwWk ntggeiiy Mflart xU enyahd kjiggadg ngwUTF
Nt=zLk NkYk mit fhyjijg nghWjJ khwhky ,UFF Nt=Lk

ntgg ,afftay ey (Thermodynamic state variablies):

,aejutiayyy jJiirNtfk cejk kwWk KLFfFk Nghdwit ,aqFk
nghUnshdwd eiyia tisffggadgLfidwd. (njhFj; 1 ,y ,twiwg gww
Ghednfh=zbUgghfs) ntgg ,afftay)yy> ntgg ,affttay mikgé xdwd
egiyia tthfFk khwfsid njHFggwF ntgg ,afftiay khwfs vdw ngah.

vLjIffhlLfs: mOjjk ntggeny> gukd> mf Mwwy Nghdwi t.

,ejJ khwfsd Kkjigé ntgg ,afftay mikggd rkeiyia KOtJkhf
vthffidwd. ntggk kwwk Ntiy , 1t ntgg ,afftay eiy khwfs myy
khwh¥ , it nraykhwfs MFk. (Process variables). ntgg ,afftay khwfs
,uzL tifggLk mit: msTr rhhGss khw (Extensive variable) kwwk msTr
rhhgww khwy (Internsive variable).

vLjIFffhIL: gUkd> nkhjj eaw vdINuhg (Entropy), mf Mwwy> ntgg
VwGj gwd Nghdwi t.

msTr rhhgwmw khw ntgg ,afftiay mikggd msT myyJd eiyiar
rhhe U FFhJ.

vLjIFFhIL: ntggemy> mOjjk jdntgg VwGjgwd> mhbhj g Nghdwi t.
emyr rkdghL (Equation of state):

ey khwfis xU Fwggll Kiwayy njhlhGgLjJk rkdghL> emyrrkdghL
vdW miuoffggLfwd. ,eelyrrkdghL ntgg ,afftay mikgnghdwd
rkeiyay eiy kwfSFF ,i1lINa css njhlhig KOtJkhf tthffwd.
ntgg ,afftay mikgG rkeiyay ,yiynady ,eeiyr rkdghL
mikggd eiyia tthffhd. ntgg ,affrrkeiyay css eyyayG thA
(idealgas) xdW PV = NKT vdw eiyr rkdghlbdhy FwgglggLfwd. ,qF

ehdF NgusT khwfSk (P, V,T kwWk N) emyrrkdghlbdhy xdWld xdw
nghlhGgLjjgglLssd. ,rrkdghlbYss VNJDk xU khwia kILk khww
>ayhd. vLjIfrhlIhf thA eukgAss nthstydd g jlasd mOjJIk NghD
thAttd gUkd FiwAk. Mdhy mjd mOjjk mjifhfFFk myyJd thAilt
ntgggglLJ IkNghd mjd ntggeiiy caUk thAttd mOjjk kwWk gUkDk
cauyhk.
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e myrrkdghlbwfhd kwnwhU vLjJIFffhlL thdlhthy ] rkdghL MFk. ntgg
,affr rkeayay css ,ayGthAffs (Real gases) , rrkdghlbwF clglLk.

miw xdwYss thwwW %yTf$SWTs thdlihthy ] enyrrkdghlbwF KOtJkhf
flLggLfidwd. ,UggDk miwntggeayay Fiwej mlhjjAss FThwWw
%y THWTis ehk Njhuhakhf eyyiayG thAthff (Ideal gas) FUJFiNwhk.

ntgg ,afftayd Ro t)j) (Zeroth Law of Thermodynamics):
ntgg ,afftayd Ro tjadgbA kwk B vdw ,u=zL mikgcfs C vdw

%dwhtJ mikgGld ntggrrkejiyay ,Uggd A kwwk B vdw ,u=zL
m i kgGFSk xdWFnfhdW ntggr rkeiyay ,UfFk

nghiffjjiy nteNtW ntggeiiyay css A, B kwwk C vdw %dw

mikgGFfaist fTUJf. A kwk B ,uzL mikgcfSk xdwld xdw
vtgjkhd ntggjnghlhigAk ngwUFFf tiymy.

Mdhyy mit xtnthdWk C vdw %dwhtJd mikgGld jdijjdiNa
ntggjnjhlhgy cssd. rwJd NeujjwFggwF A kwWwk B vdw ,u=zL
mikgGFSk jdijjdiNa C Ald ntggr rkeayay ,UFFk.

milejiUggin j . J FfhilLfwJ. , K%dW m i kgGFSk XUKEw
ntggrrkeiiyia milejgdG mtwwwfii INa vttjkhd ntggg ghkhwwKk
, UFFhJd vnddlyy mk%dWk xNu ntggenyay ,UFFk. ,jid fzjnkhoay
gdtUKhW Fwgglyhk. Ta = TckwWk Tg = Tevdiy’Ta = TesMFK. ,gF Ta,

TekwWk Tcvdgit A, B kwWk Cvdw %dW mikgGfsid ntgge i yfshFk.

m i kgGfs xdwld xdW ntggrrke myay cssdth ,yiyah
vdgin jTfhlLk xU g=Ng ntggei yahFk.

ntgg ,afftiayld Ro tjahdd ntggeayiaf fT=lwaggadglLfwd.
vLjIFFfhlIhf ntggeaykhdr xdiw ehffid mbay §1tjJJIf nfhsSk Nghd
ntggeisykhdr clYIld ntggrrkeiysa milAk ,eegej idaidgb
ntggenykhdiasgd ntggeisy cly ntggenyfFr rkkhif ,UfFk ,jd
mbggi layjhd ekd clyd ntggeny f=lwaggLfwd.

nghUnshdswj njhlLgghhfFk Nghd mgnghUs vttsT #Ihf myyJd
Fsihrraht ,Uggij mwa ntggelny JizGhfwd. ek cz=zhT cWgGFisg
gadgLjj nghUsid ntggeiaynaf f=zlwa KbAkh?

ekd ntWk fhyfsyy xdiw jJruthggd kJIk kwnwhU fhay tOtOgghd
XLfs gjiffggll juuad (Tiled floor) kJk §1tfFkNghd> €tOtOgghd j muayy
itjIdss Thy jiuthggd kJ mtffgglLss fhiy t©l mjff Fshrnia
czUk.

Mdhy ,gF jiu kwWk juutghgG ,u=zLk xNu mEwntggeliyay ,Uggij
ftdff Nt=zLk ,jJwFFf fhu=zk jJruthgaig ©l tOtOgghd juufFFk ek
fhYfFkia INa kF Ntfkhf ntgggghkhwwk VwgllJd vdgijNa FT=zFffiwd.
ntggejaykhd) xdiw jJiu kwWk juuthggd kJ §1tjJd ghhfFFkNghJ
,UZLK XNu ntggejliyay cssij mwayhk.

mf Mwwy, (U)

ntgg ,aff mikgéG xdwd mf Mwwy vdgd mikggd eagwikajij
nghUyd mikggyYss midjJd Syfewfsd ,aff Mwwy kwWk e
Mwwyfsid $LJYTFFr rkkhFk.

g
y
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, IlgngahT ,affk Rowrn ,affk kwwk mjhtiaffk Mflatwiw cssliffia
%y fBW ,affjjidhy VwgLk Mwwy> m¥ ,aff Mwwy (EK) vdggLk.

%y fSWFSTHEINa VwgLk fthrn kwWwk tiyfF tiirahy vwgLk Mwwy»
m¥ e i yahwwy (Ep) vdggLk.

vLjIFFhIL: g1 =gghwwy (Bond energy)
vdNt mf MwwyhdJd gdtUkhW vOjggLfwd.

vdNt mf Mwwyhdd gdtUkhW vO jggLfwd.
U=Exk+Ep
eyyayG thA%yfSWFSTfilNa vtygjkhd ,iltidAk ,yiy vdw
fuJdgghy mtwd mf Mwwy KOtJk mft ,aff Mwwy tbtiNyNa
,UFFk. ,J ntggeny Jfsfsd vzzfift Mfatwiwr rhejUfFk.
Mdhy ,J gUkrdr rhhejjyy. Mdhy thdlh thy ] thAffs Nghdw
,ayG thATFSTF ,J nghUejhd.

mf Mwwy xU eiykhw MFk. ,J ntgg ,aff mikggd ,Wjeiy
kwWk njhliffeay ,twiw KILNK rhhejjUFFk. vLjIJIfFfhlIhf j==hd
ntggelmy 30°C ,y ,Ued 30°C MT ntggggLjJdtjd %ykhfNth myyJ
fyfFtjd %ykhfNth cahjjggbfwd. mjd Wi mFf MwwyhdD
jJzZz=zH vtthW 40°C ntggeiyia milejd vdw toKiwia
rhhe jJUFFhky mjd ,Wj) ntggeiyia KILNk rhhejUFFk.

ntgg ,afftay mikggd mf Mwwyhdd mikggYss xtnthU %yfdwd
xoqfww ,affjjpdhy VwgLk ,aff MwwiyAk mtwwd Ntjaay
mikggdhy VwgLk esyahwwy ,twiw KILNK rhhejjlUfFk vdgij edF
Ghed nfhss Ntz=zLk mikgct KOtjwFkhd nkhjj ,aff Mwy myyJ
mikggd <hgG eiiy Mwwy Nghdwit miukggd mf Mwwyid xU gFji vdw
Jewhff FUjFSIhT.

a.  XNu ntggelsy kwk mf MwwYila ,u=zL t€hA euggggll
nfhstydfist fUJT mtwy xdW jruagYk kwnwhdW ,affjjiyYss
,uay t=zbaYk stffggLfwd. ,uay tzbay c<css thAfnfhstyd
,uayid Ntfjjiy ,aqhidhYk mjd csNs css thA %y fSWwrsd mT
Mwwyy vetyy cahTk Vwgltyy.

b. XxNu ntggeay kwk mf MwwYisla ,u=zL thA euggggll
nfhsfydfist TUJIT mwwy xdW jiruaYk kwnwhdW h caujjiYk
itffggLfidwd. h caujjiyss thAf nfthsfydid <hgGelny Mwwy
mjfnkdiDk ,ejJ mjfhig® thAttd mFf Mwwyyy vttty khwwjijAk
vwgL j ghd.

vLjIFFhIL
XU ths) KOtJdk css rhjhu=z eUld> XU Ftis RLeiu FfyFfFk Nghd
ntggk vjjiiray guTk?

cdJ i lfF cha tistfk juft.

thsiayy css rhjhu=z enuffhlbYk Ftisay css #I1lhd eHd ntggeny
mjifk ,UggDk Ftisay css RLehd mf Mwwiy tl ths) end mft
Mwwy mjifk. Vnddyy mf Mwwy Xh msTr rhhGss ntgg ,afftgay khw
MFk. mJ mikggd msT myyJd ejiwiar rhhejjhFk.

ths) ehnd mf Mwy mjifk vdDk Ftisay css RLehy ,UeJ ntggk
ths) eUFF ghAk. ,jJwFffhu=zk ntggk vgNghdk cah ntggemyayYss
nghUsiyiUeJd jho ntggeisyaYss nghUSTFg ghAk. NkYk ,J mikggd
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mf Mwwiyr rhhejjyy. nghUSTF ntggk khwwggll c<cld mtntggk
nghusid mf Mwwyhf khwtiLk. vdNt nghUs ntggjij ngwWssJ
vdgijtl "nghUs xU Fwggll msT mf Mwwiyg ngwWssJd' vdw
$WENJ rhahd KiwahFk. mikgé xdwd mf Mwwiy mjifFhiggjwF xU
rnvej toKiw ntggggLjJdtd MFk. ,J gdtUk gljjiy fhllgglLssJd.

,gF kf Kfhakhf fTtdjjyy nfhss Nt=zbad ntggk
vgNghdk mf Mwwiy mjifhFf Nt=zLk vdw mtrak ,yiy.
ntggeiy khwh efotlyy (Isothermal eyylayG thAtild csNs
ntggk ghaejhYk mjd mf Mwwyry vttty cahTk Vwglhd
vdgi j ehk gddhyf fwf csNshk.

[ivd ntgg ,aejutiay rkhdk (Joule's Mechanical Equivalent of Heat):

nghUnshdwid ntggeliyia mjid ntggggLjdtjd %yk cahjjyhk
myyJd mgnghUsd kJ Ntiy nratjd %yk cahjjyhk. gjindllhk
Ewwhzby N[Kk] [y vdw mwtay mwQh ,aeju Mwwiy mF
MwwyhfTk> mf Mwwiy ,aeju MwwyhfTk khww KbAKk vdW ei&gijghh.
mthd Matd TfhlbAssthW ,u=zL eiwfs faw xdwd toNa JLgG

rffujJdid (Paddle wheel) ,iz=zffgglLssd. GutahgG tiErahy ,u=zL
giwfFSk h JjujjwF FfNotUkNghd 2 mgh msT eiy Mwwiy ,u=zL
eiwfSk ,offidwd.

giwfs fNo tUk Nghd ehDs css JLgG rffuk RwWk. vdNt JLgG
rffujywFk eUFfFk ,iINa XU cuhaT wgirjNjhdwk. ,3 ehd
ntggeiyia cahjJdk. ,gF <hgG e iy Mwwy (Gravitational potential energy)
end mf Mwwyhf khwwkiltij ,J3 c=zhjIdfwd. GtiahgéC tirahy

nraaggll Ntiyadhy ehd ntggeiy cahedssJd. czikay ntggjij
nfhLggjhy VwgLk mNj t©isit ,aejujijf nfh=L nraagglLk
Ntsyadhy VwgLjj KbAk vdW [{y e&gjJdsshh. 1 fuhk ejawArla eHd
ntggeliyia 1°C cahjj 4186 ] Mwwy NjstggLk vdw [{y ft=lwejhh
gogqthyqgfs)y ntggkhdd TNyhh (Calorie) vdw myfidhy msffggllJd.

1cal =4.1861]
,JWF [{yid ntgg ,aejutiay rkhdJd vdW ngah.

N[Ik] [{yvd *fThyjjwF KdG& ntggk vdgd TNyhhF (Caloric) vdw
ghaeNjhLk Xh jutk vdWk kffs fUjdhhfs. , jJjutk cah ntggeinyay
css nghUslyyilUed> Fiwej ntggeliyayYss nghUSTF ghAk vdTk
fUjidhhfs. fNyhhifF Jutf fUJ jidgb cah ntggeiygnghUsyy mjif fNyhhF
JutKk Fshrnahd nghUsyy Fiwej TfNyhhf JutKk cssd. Vnddy
ntggk vdgd Xh msT vdW mthfs fUjaNjahFk. Mdhy jwfhyjjiy ehk
ntggk vdgd Xh msT myy mJd ghkhwwf nfhssggLk Xh ghkhww Mwwy
vdW Ghed nfhz=zbUFfNwhk. vdNt "ntgg ,aejutiay rkhdk" vdgJd Xh
jtwhd guNahfkhFk. Vnddyy ,aeju Mwwy vdgJd Xh msthFk. vej xU
nghUSk mjifFkhfNth myyJd FiwthfNth ,aeju Mwwiyg ngwwUTFyhk.
Mdhy ntggjjwF ,J nghUejhd. Vnddlyy ntggk vdgd XH msT myy.
,UegNghjiYk ,ejg guNahfk njhdW njhINl enlKiway ,UedtUtjhy
mJ JwNghdk gdgwwggLfwd. ,jd rhahdg guNahfk '[{yid mf Mwwy -
,aejutay Mwwy rkhdk" vdgNjahFk. mbggrlayy [{y ,aeju MwwiyNa
mFf Mwwyhf khwwAsshh. [{yid JLgG rffu Matyy eimwfsid <hgGeimy
Mwwy> JLgG rffujjid Roy ,aff Mwwyhf khwwkiled> gddh ehd m¥
Mwwyhf khwwk i 1 fiwd.

65| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




vLjIFrhiL:

kh=zth xUth fhiyr rnww=zbahf 200 c=T fNyhh (foodcalorie) MwwY i la
czit czfwhh. mth mtthwwiy fizwyUed jZz=ziu , iwjJd gssay
css kugfsStfF Cwwejd %yk nrytoffyhk vdf FfUJIFwhh. mtthw
nrytoff NtzLnkdwhy vjjid kugfFSTfF mth j=zz=iu Cww KbAK?

,gF fizwwd Mok 25 m, Fljjid nfhsssT 25L, xtnthU kujjwFk xU
FIk eH Cww Nt=zLk vdf. (elfFk Nghd nrytoffggLk MwwiyAk

Fljjd eawraAk GwFF=zFfTk) g =10m s2vdf fUJT.

JhT:
fizwylUed 25 L jz=zimu ,iwggjwF mthd mf Mwwiyg gadgljji
GoiahgG wErfF vjuhf Ntiy nraa Nt=zLk
Jz=zhd euaw =25L =25kg (1L =1kg)
25 kg emwAila jz=ziu ,iwFfF nraa Ntzba Ntiy = jz=zuhy
ngwggLk <hgG e iy Mwwy
W =mgh =25 x 10 x 25 = 6250
fhayr rww=bahy ngwggll Mwwy =200 =T FNyhh =200 kcal.
1 kcal = 103x 4.186J
=200 x 103x 4.186 J = 8.37 x 10°J
,tthwiyf nfh=zL kh=zth 'n' FIgfs eiu fizwwyiUed , swfFfwhh vdf
ngf. kh=ztuhy nrytoffggLk nkhjj Mwwy =8.37 x 10°J = nmgh
vdNt

8.37710°J
n=————

»134
6250J

,QF n vdgd jz=zh Cwwggl Nt=zba kugfsid vzzfifia $I
FwffwJ.

fhiyr riw=b klILk cz=zL tlL 134 Flk emu , awFfF KbAkh? errak
Kbahd. czirkay kdj cly czT Mwwy KOt jAk Ntryahft khwwh3.
Vnddyy Njhuhakh¥ kdjj clyid gaDWywd 20% MFk. mjhtd 200 c=T
\yhharyy 20% kILNk Ntiyahf khwwkilAk. vdNt 134 Flgfsy 20%

vdgd 26 FIgfs kILNk. vdNt mkkhzth czl rwW=zbfF ,i1zahf
nraa Kbej Ntayad msT 26 FIqfs enu , 1wggNjJ MFk.

kjKss Mwwy ,ujj XIijgwFk kw clyid kww cWgGfsid , affjjwFk
gadgLjjggLfwd. NkYk xU Fwggll msT c¢c=zT Mwwy t=hf ,offggLk
vdgij eidty nfhss Nt=Lk.

ekd clyd gaDWjwd vd 100% ,yny? ,jwfhd tiilia eqfs ghT 8.9
, Y mwed nfhsthfs.

ntgg .afftayd Kjy tjp

Mwwy khwhtijiaod $wNw ntgg ,afftayid Kjy tj MFk eAlldd
,afftvayy Mwwy khwhjjdik ngha nghUsfsid ,aff Mwwy kwWk emy
Mwiy cssliffiAssd. Mdhy ntgg ,afftiayid Kjy tj) ntggj i jAk
cssiffiAssd. ,tojjad gb mikggd mf Mwwy khwghlhdJd (AU),
makggwFT nfhLffggll ntggjywFk (Q) #oyid kJ mttikgG nraj
NtayfFk (W) css NtWghlbwFr rkkhFk. fz=zjynkhoay ,jidg
gdtUkhW Fwgglyhk.
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, J 1dg gdtUKkhW Fwgglyhk.

AU=Q-W
ntgg ,affttay mikggd mf Mwwiy> ntggggLjjiNah myyJd Ntiy
nraNjh khww ,aYk. ,jid fNo css mlltizay fh=zyhk

m 1 kggd csNs ntggk | mf Mwwy mjifhfFk
ghajy
m 1 kggyiUeJd ntggk | mf Mwwy FEwAk
ntsNawWjy
m 1 kggd kJ NEry | mt Mwwy mjfhFFk
nraaggLk NghJd
miuakggdhy Ntmy nraaggLk | mf Mwwy FEwAk

NghJ

ntgg ,afftayid Kjy tpia gadgLjdgjwfhd FwallL kugsd
mwKfggLjjyhk. ,J fNo css mllti =z kwWk FwgglLf fhllgglLssJ.

ntgg ,affyay Kjy tjjiag gadgLjJdtjwfhd FwallL kuG

,f\ln E\lJ(gG ntggj 1Jg ngWk | Q NehFFw
9 —
mikgG ntggjij ,ofFK| QvjhfFw
NghJ _
m i kggd kJ NETY | W vjihFFw
nraagglLk NghJ
mikgG NEmy nraAk Nghd | w NehfFFw

nghdthf thAffist nfhzND ntgg ,afftiayd Kjytj tsffgglfwd.
Mdhy , )  vyyhtwwwFk nghdthdd. NkYk jutgfs  kwWk
JilgnghUsfTsTFk ,ttjinag gadglLjj KbAk.

ny Gjjfqfsy AU = Q + W vd ntgg ,afftiayd Kjytj
FwggilbUTFk. ,gF mikggdhy nraaggll Ntiy vjhfFwahfTk> mirkggd
kd nraaggll Ntiy NehfFwahfTk ¥FfUjggLk. ,1t ,u=zLNk rhahd
FwalL kuGfs jhd. ,twwy VNJDk xU FwallL kugisd ehk gdgwwyhk.

vLjIFIL
kdignuhuth 2 kg eswArla ehad JLgG rffujnjf nfh=zL FyFfFtjd
%yk 30 k] Ntayrmar nrafiwhh. Vwjgjho 5 kcal ntggk ehyiUed ntsigglL
nfhsfydid gugé toNa ntggffljjy kwWk ntggf TFjhtrrnd %yk
#oYFFT fljjggLfwd vdyy miukggd mFf Mwwy khWwghl s I¥ fh=T.
JhT:
mikggd kJ nraaggll Ntiy (ehadf FyfFtjd %yk kdjjuhy
nraaggll Ntiy) W =-30kJ=-30,000
m i kggyiUed ntggk ntsiggLfwdIQ =-5

kcal =5 x 4184 J=-20920J
ntgg ,afftiayid Kjy tjiiag gadglL jIkNghJd

AU=Q-W

AU =-20,920J - (-30,000) J

AU =-20,920 ] + 30,000 J = 9080 J
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. mikggd kJ nraaggll Ntiyratl ntgg ,o9G Fiwthf cssJ.
vdNt mf Mwwy khwghL NehfFwahFk. ,J mikggd mf Mwwy
myFhggajf FhlLfwd.

vLjITFmIL
nkyNyhllg gawrjia (Jogging) jJidKk nratd clyeyjij Ng=zFfhfFk

vdgJd ehkwejNj. eqfs nkyNyhllg gawnay

<LgLk NghJd 500 ki Ntmy cqfshy nraaggLfwd. NkYk cqgfs clyyUed

230 kI ntggk ntsNawfwJd vdy> cqfs clyiyy VwgLk mf Mwwy
khwghl i I ¥ F=TFfLT,

JhT:

m 1 kggidhy nraaggll Ntiy (ekd cliy mikgG vdw fUJT)
W =+ 500 kJ

mikggyiUed (ekd cly) ntsiNawwggll ntggk Q =-230 kJ
clyy VwgLk mf Mwwy KkhWwghL
=AU=-230kJ-500kJ=-730kJ
vjhfFwahdJd ekd clyid mf Mwwy FiwejJd vdgijf fhlLfiwJ.

knkJ efoT (Quasi - static Process) :

V gUkd’P mOj jk kwWk T ntggeliyay css eyylayG thA mikggadf
fUJF eyyayG thA milffggll cUisad g]Jld ntsiNehff
efhjIkNghd eyylayG thAtid gUkdy khwwk wvwgLk. ,jd tisthf
ntggeliyaYk mOjjjjiYk khwwk VwgLk. vnddy» ,k%dW khwfSk (P.T
kwWk V) PV = NKT vdw emyrrkdghlbdhy njhlhGgLjjgglLssd. eimw
xdwid gjldd kJ itfFk Nghd mJ g Jlid jBnud FfoNehff
mOjJk. ,eeniyay g JIDFfF kf mUNF css gFjjaad mOjjk mikggd

ul myfkhf ,UFfFk. ,J thAtd
rkeysyawwjjdaksaft (non-equilibrium) fhlLfwJd. €hA rkemymra k=zLk
milAk tiu mtthAttd mOjjk ntggeliy myyd mf Mwiyf f=zlwa
,ayhd. Mdhy gjlsd kf nkdthf mOjJIk Nghd xtnthU FTlljjiYk
mikge> #oYIld rkesyay ,UfFk. ,eeiyay ehk enyr rkdghlalf
nfhzL mikggd mf Mwwy> mOjjk myyJd ntggeisyiaf f=fhl
,aYk ,ttifahd efotwF knkJ efoT vdW ngah.

knkd efoT vdgd kfkf nkJthf emlngWk Xh efothFk. ,eefoT
KbAktiu mikgs> #HoYIld ntggrrkemy> ,aejur rkeay kwWk
Ntjirrkeayay ,UfFkgb jdDila khwfshd (P.V.T) MHatwwd
kjiogfis kf nkJthf khwwfnfhsSk. tiuvaWff ,ayhj msT nkJthf
VwgLk , kkhwwj jidhy mikgG vgNghJdk rkejiyjjdikia xIbNa fh=zgglLk.

vLjIFFhIL:

knkd efotwF Xh vLjJffhiLj jJUT.

gukd V, mOjjk P kwWk ntggeiy T cila thA xdW nfthstydy
miljJd wmtffgglLssd vdf. gljjy ThlbAssthw g j]ld kJ xtnthU
k=zJfshfg NghLkNghd g J1d csNehffi kif nkJthf efUk. ,eefotiad
filljjll knkd efothff FUjyhk.

(xtnthU k=zJfshfg g jldd kJ NghLkNghd VwgLk knkJ ejfoT)

gUkdly, khwwk VwgLk Nghd nraaggll Ntiy:
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efUk g jlsdf nfh=zl thA euggggll cUirs xdiwf TUJIF knkJ

efotty cssthWw thA thhtiled gjlad dx njhayT nkJthfj
JssStwd.

,gF knkJ efotld mbggilay thA thtilfwd vdNt xtnthU
fZzjp Yk mOjjk ntggeay kwk mf Mwwy Mfarit xU Fwggll
kjiggidg ngwUTFFk.
thAthy g jJ1d kJ nraaggll rnwa Ntiy

dW = Fdx
thAthy gjldd kJ nrYjjggll ©wir F=PA ,gF A vdgJd g]lidd
gugigAk PvdgJd thA g jlidd kJ nrYjJk mOjjinjAk Fwffwd.

rkdghL gdtUk khwwa i kFfyhk
dW = PA dx
Mdhy>Adx = dV = thAttd tihhvtbdhy Vwgll gUkd khwghL vdNt thA
thtilejjhy nraaggll nwa Nty
dW = PdV

,qF dV NehfFw vdgij ftdff Nt=zLk Vnddy gukd mjifhFfwd.

nghdthf thAtid gukd Vi yiUed Vi tiu mjfFhggjhy nraaggll Ntiyma
gdtUKhW Fwgglyhk.

w=( ' Pdv

mikggd kJ Ntiy nraagglbUggd w vjhfFw kjigigg ngwWk.

rkdghL mOjjk P, njhi fF FwalbwF csNs cssijf ftdff Nt=Lk
mikgg Ntiay nraAk Nghd mOjjkl khwyiaht ,UFF Nt=ba
mtrnakyiy vdgij ,J czhjJdfwd. njhaifalL kjiggadf th= einyr
rkdghl s lg gadglLjj| rhhghtF
Fwggll Nt=Lk.

PV tiauglk:

mOjjkP kwWk gUkd V , itFSFF ,ilNa tiuaggLk Xh tiugINk PV

tirughkhFk. thA tihtilAk Nghd mtthAthy nraaggll Ntiyma PV
taugljnjf nfh=zL f=zfhlyhk myyd thA mKffggLk Nghd mtthAtd
kd nraaggll Ntiyiraf f=zfhlyhk. myF 2 ehk fwwgb tasNfhlbwFT
fNo css gugé Wk vyiryayUed ngUk vyilytiu css rhhgd
nghafalL kjgigj jJUk. ,NjNghdW PV tiugljjid fNo css gugG thA
thtilAk Nghd myyJd mKFFggLk Nghd nraaggll Ntiyiaf nfhLfFk
PV tiugljjid tbtk ntgg ,afftay efotid jdikiar rhhejJ.

vLjIFFhIL

thtalfwd vdy gdtutdtwiwf fh=F
a. thAthy nraaggll Ntiy
b. ,tNtiyffhd PV tiuglk

JhT:

mOjjk P =1atm =101 kPa, V¢ =2 mikwWk V;=1m?3
rkdghL ,UeJd
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W= Pdv =Py dv
,gF Pvdgd XH khwiyiahFk. vdNt ,J njhifalbwF ntsNa cssJ.
W =P(Vs-Vi) =101 x 103x (2-1) =101 kJ

mOjjk khwyiaht cssjhy gljjiy ThllgglLssthw PV tiauglk Xh
NehfNFfhihf ,UFfFk. mej NehfNFhILFF fNo <css gugé nraaggll
NtayfFr rkkhFk.

thAtd jd ntgg WGjjwd:

nfhLffggll mikggd jJdntgg VwGjjwd mttiakggd TFIIokgG kwwk
%yfSWfsid jJdikiaf fz=zlwtjy Kfhag ggfhwwhfidwd. jilgnghUs
kwwk  jutgfSTF khwhf thATfs ,u=zL jdntgg WwGjjwdfiEsg
ngwssd. mi©® mOjjk khwhjy jd ntgg VwGjgwd (sp) kwwWk gUkd khwhjy
Jdntgg WG gwd (sv).

Jd ntgg WGjjwd:

mOjjk kwhj jd ntgg Wwejjwd (Sp)

mOjjk khwh emyay 1 kg eiwArla nghUsid ntggeayira 1K myyJ
1°C cahjjj NjmtggLk ntggjjid msT mOjjk khwhjjdntgg VwGj jwd
vd mioffggLk. mikggid ntggggLjJdk Nghd thAtwF ntggk
msFfggLfwJd. khwh mOjjjjy thA thta lfwd.

,eefottyy nfhLffggll ntggjjd xU gFj) Ntiy nraa (thtila)
gadgLfwd. NkYk kjk css gFj) thAtd mf Mwwiy mjfhggjwFg
gadgLfiwd.

gUkd: khwhj, jdntgg WwGjjwd (Sv)

gukd khwh eiyary 1kg eliwAilla nghUsid ntggeiyia 1K myyd 1°C
cahjjj NjstggLk ntggjjd msT gukd khw jd ntgg VwGjjywd vdw
muoffggLk. thAtbd gukd khwhj emyay nfhLffggLk ntggk mikggd
mf Mwwy mjifhiggjwF kILNk gadgLfiwd. fhlbAssthW vttt NtiyAk
nraagglhJ.

khwh mOjjjjy thAttd ntggeiiyma cahjJdtjywFj NjmtgglLk ntggjij
tb khwh gUkdly css thAtid ntggeiiyia cahjJtjwkFj NjmtgglLk
ntggk FiwthdJd. Newtis fayy $WNthkhaid SpvgNghdk Syl ©l mjiFkhFk.

Nkhyhh jd ntgg WwGjjwdFs:;
ny Neugfsyy Nkhyhh jdntgg VwGjjwdFfisF (Cp, Cv) F=zFALtD ekfF
kifTk gaDssjhf mikAk.

khwhggUkdly 1 Nkhy msTss nghUsid ntggeiyia 1K myyd 1°C
cahjJdtjwFj NjmtggLk ntggjjid msNt> guUkd khwh Nkhyhh jJd ntgg
VwGjgwd (Cv) MFk. khwh
mOjJjjjy ntggeliyia cahjJdtjwFj Njsitggbk ntggjjd msT
mOjjk khwh Nkhyhh jdntgg VwGj jwd (Cp)
khwhggUkdlyy mNkhy msTss thAtwFT nfhLffggLk ntggjij Q vdwk
mjdhy VwgLk ntggeiiy NEWghl sl AT vdTk nfth=lhy

Q = pCvAT
vd vOjyhk.
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> kK khwhgUk efotwF ntgg ,afftiayid Kjy tjimag gadglLjjidhy (W=
0, Vnddyy dV =0),

Q=AU-0O
vdf fiIfFk.
, twiw xgglLk NghJ
AU = puCvAT myyd C :&
H DT

AT ad vyiy Roaiid milAk Nghd (AT — 0), ehk
_1dU
Y omdT
vd vOjyhk.

,gF ntggeiiy kwWwK mf Mwwy ,u=zLNk eiy khwfs. vdNt Nkfz=l
rkdghL madjJ efoTfSTFk nghUjjkhdjhFk.

Nkah njhlhG (Meyar's Relation):

p Nkhy msTirla eyyayG thA nfhisfyd Xdwy miljJd stffgglLssd.
mtthAttd guUkd V, mOjjk P kwWk ntggeay T vdf KkhwhggUkdy
thAtid ntggeliy dT msT cahjjggLfwd. ,gF thAthy vttt NtiyAk
nraaggltiyiy. vdNt miakggwFFf nfhLffggll ntggk mf Mwwiy KILNkK
mjfhfFk. mf Mwwyry Vwgll khwwjaj dU vdf.

CwdgJd gukd khwh Nkhyhh jdntgg VwGjywd vdy rkdghL gdtUkhw
vOjyhk.
dU:}ledT

khwh mOjjjjiy thAit ntggggLjJk Nghd> mtthAtd ntggeiiy cahT
dT vdTk> muakggwFf nfhLffggll ntggjjid msT 'Q vdTk. ,eefotidhy
gukdry vwgll khwwk 'dV'vdTk nfth=zlhy

Q = }ledT
>eefotydhy nraaggll Ntiy

W =PdV
Mdhy> ntgg ,afftiayd Kjytjiggb
Q=dU+W
rkdghLfs

pnCpdT = pCydT + PdV

vdf fii I fFk
Nkhy eyyiayG thAtwF emyrrkdghl il gdtUkhW vOjyhk.

PV =uRT b PdV + VdP = pRdT

,qQF mOjjk khwhd> vdNt dP=0.
PdV = pRdT
CpdT = CudT =RdT
Co=Cy+R(or)Cp-Cv=R

> JnghlhgwF Nkah nghlhG vdW ngah.
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khwh mOjjjJy eyyiayG thAtid Nkhyhh jdntgg WwGj jwd> gUkd khwh
Nkyhh jdntgg WGj jwd kwWk R Mfiatwwd SLJYFFr rkkhFk vdgi j
, JnjhIhG ekfFF FhiLfwJ.

NkYk , jnyhlhgyiUed> mOjjk khwh Nkhyhh jdntgg VwGjjwd (Cp), gukd
khwh Nkhyhh jdntgg VwGjjwidtl (Cv) vdNghdk mjifk vdgij ehk GheJd
nfhssyhk.

ntgg ,afftay efoTfs (Thermodynamic Processes):
ntggeliy khwh efoT (Isothermal process):

,eeffotty ntggeiiy Xh khwh kjoggadg ngwUFFk. Mdhy ntgg
,afftay mikggd mOjjKk gUkDk khwwk i 1AK.

ehkwejgb eyyiayG thArrkdghL
PV = uRT
,eelffotyy T Xh khwy) vdNt ntggeimy khwh efotwfhd emyrrkdghL
PV = khwiy

,eJ rkdghL ekfF c=zhjJtJd
thA xU rkeiy eidyaylUed (P1, Vi) kwnwhU rkejiy emyfFr (P2, V2)
nryYk Nghd gdtUK njhlhG nghUeJdk vdgNj
P1V1 =P2V2
,gF PV = khwy) vdNt P, MdJ V Ald vjh thjjnjhlhigg ngwWssJ.

mjhtJd (Pp\%) ,Jywed PV tiuglk Xh mjgutasak (hyperbola) vd

mwayhk.

khwh ntggeisyayy tiuaggbk mOjjk - gukd trugljmj ntggemy khwh
tiruglk (Isotherm) vdNw mmoffyhk.

knkd ntggeliy khwh thT kwWk knkd ntggeiy khwh mKFFk
, twwwfhd PV tiruglgfs fhllgglLssd.

ehk mwejgb eyyayG thA xdwd mf Mwwy mtthAtd ntggeliyia
klLKk rhheJdssJd.

vdNt Xh ntggeiiy khwh efotty mf MwwYk XH khwyjahFk Vnddy
ntggeliy ,qF khwhky cssJ. vdNt dU myyd AU =0. ntggeliy khwh
effotwfhd ntgg ,afftayid Kjy tj gdtUkhW vOjggLfwd.
Q=W

rkdghL ,Ued ntggeiy khwh efotyy thAtwFF nfhLffggLk ntggk
GwNtiyfF KklILnk gadgLfwd vdgmj ekfF czhjJdfwd. mikgG
xdwDs ntggk ghAk Nghd mttikggd ntggeiy vgNghdk caUk vdw
jtwhd Ghjy cssJ. ntggeliy khwh efotyy ,J cz=zikayy. ntggeiy
khwh mKffk VwgLk Nghd cUisad csNs g ]j]ld jssggbfwd. ,J mf
Mwwiy mjifhfFk. Mdhy ,ejJ mf Mwwy mjyifhigéG ntggjnghlhgdhy
m i kggwF ntsiNa nrdW tLfwd.

vLjITfiLTs;

1. Jz=zi1u ntggggLjJk Nghd mjd nfhjeiyay jJz=zUFF vttsT
ntggjij msyjhYk j=z=zh KOtJIkhf euhtjahft khwk tiu mjd

72| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




ntggeliy cautjiyiy. ,NJNghdW ciaweiayay css gdfflb
cUf jzzuhf khWk Nghdk gdffibfF ntggjnjf nfhLjjhYk
mjd ntggeliy cautjiyiy.

ekd clyd midjJd tshnij khwwqgfSk xU khwh ntggeiyaNyNa
(37°C) e n IngWfidwd.

ntggeiy khwh effotlyy nraaggll Ntiy:

eyyiayG thA xdwidf FTUJIT khwh ntggeayay knkd efotyy vdw
nghlfF egiyayUed vdw ,WjeayfF mjid thtila mDKjFfFTk.
,eegfotyy thAthy nraaggll Ntiyma ehk gdtUkhWw f=zfHlyhk.

rkdghL ,Uej thAthy nraaggll Ntiy
W= Pdv

,eelffoT knkd efothf cssjhy xtnthU eryaYk thAthdJd #oYld
rkesyay ,UFfFk. ,qF thA eyyayG thAthfTk xtnthU eiryaYk
#oYld rkeiyay cssjhYk eyyayG thAr rkdghlal ,qF ehk

p =/RT
\

rkdghL ,y gujiatLk NghJd
W :(\)Vf mRT dv
V

Vi

W = mRTode

rkdghL T njhaifalbwF ntsNa §tjjuUFFf fhu=zk ntggeiy khwh efoT
KOrkfFk ,J khwyahFk.
rkdghL njhafggLjJk NghJd
,gF Vwgll gUkd thT xh ntggemy khwh ththFk.
&V, o
W = mRT In¢g—
e VI ﬂ

V,
NkYk 7>1vnghy Ingv—_>0MFk
i e |ﬂ
vdN® ntggeliy khwh tihtyy thAthy nraaggll Ntiy NehfFw MFkK.

rkdghL ntggeiiy khwh mKFFjjwFk nghUedk> Mdhy ntggeiy khwh
\Y

mMKFfj iy V—f<1 vdNt Inaé—f?<0det> ntggeiiy khwh mKFfjjy
i | [/}

thAtd kJ nraaggll Ntiy VJphwap MFk. PV tiugljjiy’ ntgge i ykhwh

thtid Nghd thAthy nraaggll Ntiy truljjwFFf fNo css guggwFr

rkk vdgJd fthllgglLssJ.

>, NJNghdW ntggeiay khwh mKFfFjjry PV tiugljywFF fNo css gqugG
thAtd kJ nraaggll NtayfFrrkkhFk. ,J vjhFwayy FwgglggLk.

| ntggeiiy khwh effotty nraaggll Ntiyiaf f=FffLkNghdD efoT |
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xU knkd efoT vd ehk TUINdhk. ,J xU knkd efothf
,yiynadyy enyr rkdghL P:mvﬂia rkdghL gupiaul ,ayhd.

vnddy eyyayG thA tj rkeayaww efoTFSTFg nghUejhd.
Mdhy rkdghL knkJthf efohj ntggeiy khwh efoTFSTFk
nghUeJk. Vnddiyy mOjjk kwWwk gUkd Nghdw ejiykhwfs eyyayG
thAttd njhlff kwk ,Wj eiyfFis KkILNk rhhejUfFk
SWjenyfis milej toKiwia rhhe JJUFFhJ. rkdghL
njhifggLjJtjwF KILNKk ehk knkJ efothf fUjINdhk.

vLjITFhIL

300 K ntggeimyaYss 05 Nkhy thA xdW njhlffggukd 2L ,y ,Ued
,Wjiggukd 6 L FTF ntggeisy khwh efotty thtailfwd vdy
gdtutdtwiwf th=T

1. thAthy nraaggll Ntiy?
2. thAtwFF nfhLffggll ntggjjid msT?

3. thAtid ,Wj) mOjjk? (thAkhwypR =8.31J moll K1)

JhT:
ehk mwejgb thAthy nraaggll Ntiy Xh ntggeny khwh ththFk.
,qQF n1=05
w =05 mol ~ 231 - 390 - n 0L
mol.K SZLg

W =1.369 k]

,gF Ntay NehfFwayy cssijf ftdff Nt=Lk Vnddy thAthy Ntiy
nraagglLssJ.

ntgg ,afftayid Kjy tjggb ntggemy khwh efotty mukggwFT
nfhLTfggLk ntggk Ntiy nratjwFg gadglLjjgglLfwd.
vdN®Q =W = 1.369 kJ

,gF Q Tk NehfFwahFk. Vnddy ntggk mikggwFs nryfwd.

ntgg ejiy khwh efotwF
PiVi = PsVs = pRT

P = mRT —0.5mol” 8.31J . ,300_I3< :
V, mol.K 67107m

= 207.75 kPa

vLjIFFhIL:

fNo fhllgglLss PV tiuglk nttNtW ntggenyfsy emlngWk ,u=zL
ntggeiiy khwh efoTFist Fwffidwd. ,u=zL ntggeiyfs)yy cahej
ntggeiy vJ vdgijf f=zlwf.
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JhT:
cah ntggeiny tisNfhlalf fh=zgjwF gljjyy ThlbAssthW x mrRfF
,izaht fimljjst Nfhlbad tiva Nt=zLk ,J khwh mOjjywfhd NFhL
MFK.

khwh> mOjj¥ Nfhlbad ntlLk nrqFjJJ3f NFhLFSTfhd gUkdfs VikwWk
V, Mflai® xXNu mOjjjjiy css gukdfist Fwifidwd.

khwh mOjjjJy mjif gukDss thAty ntggeiiyAk mjifkhf ,UTFFk
gljjiyiUed V> VovdNOT> T.vd mwayhk. nghdthf ntggeiy khwh
efoTfs)yy ntggeliy Fiwthf css tisNfiLfs MjigGssifs mUNT
m 1 KAK.

ntgggghkhwwkiyyh efoT (Adiabatic Process):

,eegfotyy vttjkhd ntggkk mikggwF csNsNah myyJd mikggyiUed
ntsiNath nryyhd (Q = O) Mdhy thA jdDila mf Mwwiyg gadglLjjl
thtalAk myyJd ntsigéw Ntiyadhy thA mKFFkilAk. vdNt
ntgggghkhwwkiyyh efotty mikggd mOjjk guUkd kwWk ntggeny
, twwy khwwk Vwglyhk.

xU ntgggghkhwwkiyyh effotwF ntgg ,afftiayd Kjy tj AU=W vd
vOjyhk. ,jJiylUed ehk mwednfhistd vddntdwhy thA mjd mF
Mwwiyg gadgLjj) Ntiy nraAk myyJd thAtd kJ Ntiy nraagglL

mjd mf Mwwy mjrfvFFk.

ntgggghkhwwkiyyh effothid gdtUk KawfFisg gadglLjj) effojj ,aYk

1. mikgé ntgg Mwwiy #HoOYTFT TFljjhjthwk myyJd #oyyiUed
vegjkhd ntgg MwwYk mikggwFs nryyhjthWk miukggad
ntggfthgG (Thermally insulating) nraa Nt=zLk.

vLjIfFfhlIh®  ntggfFfhgG  nraaggll cUisay css thA
ntgggghkhwwkyyh Kiwayy mKffggLfwd myyJd ntgggghkhwwkryyh
Kiway thts Ifwd.
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. vttt ntggfFfhgGk mww egiyayy #oYFF ntggjiajf Fljj ,ayhjthw
kiff FWFfa Neujjiy kF Nefkhf efoT Vwgllhy mJTk xU
ntggghkhwwkiyyh efoT.

(@ kwwk (b) ,twiw sFfFHdwd.
vLjIFFfhILfs: ntgggghkhwwkiyyh efotiwfhd emyr rkdghL

ntgggghkhwwkyyyh efotwfhd ejmyr rkdghL

PVY = khwyy
-.qF yvdgJd ntggghkhwwkiyyh mLfFfFw MFk. (y = Cx/Cy) ,J thAtd
,ayi1gg nghUj jjhFk.
rkdghL ,Ued ehk mwtJ vddntdwhy> thA xU rkeiy eiayaylUed (P
Vi) kwnwhU rkeiiy eiyfF (Pr, Vi) ntggghkhwwkiyyh Kiway nryYkNghJ
mtthA gdtUk egejidfF clgLk.

RV =PV/
ntggg ghkhwwkiyyh thT kwWk mKFF efotwfhd tirugljimjAk ntggg
ghkhwwkiyyh tiasNfhL (adiabat) vdNw muofFFyhk. ntggeay khwh
efotwfhd PV tiruglk kwWk fhllgglLss ntggg ghkhwwkyyh efotwfhd

PV tiuglKk HIlIjjll xNu khjhahf cssd. Mdhy ntgggghkhwwkiyyh
egfotwfhd tiasNfhL> ntggeiiy khwh efotwfhd tasNfhlaltl rwNw
nrgqFjjhf fh=gglLk.

T kwWk V 1g nghUjJ rkdghL ehk rwNw khwwa i kffyhk. eyyiayG thAr
rkdghlbyjUed mOj jk

mRT

,jid rkdghL gupal> ekfF *HilggJ TVg = khwyr (myyJd)

lvg:khwpyp
\Y, mR
>,qF pRvdgJk xU khwyp vdNt ,jidg gdtUkhW vOjyhk.

TVy-1= khwy
thA xdW njhlffr rk emyayUed (Ti, Vi) ,Wp rk eunyfF (T Vi)
ntg%?(ghpkhwkpyyh Kiway nryYkNghd mJd gdtUk rkdghlal emwT
nraAk.

vdf finITFk.

TiViH :vafgi1
vdgij rkdghL ekfF cz=zhjJIfwd.

ntggg gukhwwkiyyh efotwfhd emyr rkdghlal T kwWk P ajidg
nghUjJk vOjyhk.

TY P19= khwy) (8.39)
rkdghL (8.39) wfhd e&g=j i j eqfNs Kawrffyhk.

iffsidhy mOjjggLk gkgiadg gadglLjj kje=br rffujjwF
Thwwbggi j ehk midtUk mwejiUgNghk. gkgd ©sNs css V gukDila
fhwiw tskzly mOjjjJiYyss kwWk 27°C miw ntggeliyay cCSS
ntgg ,afftay mikgG vdw fUJT. Kijit=zb rffujjiy fhwawr nryYjJk
Kid %lgglLssd. vdw TUuJdf. fThwwhdd mjd njhlffggUkdyiUed
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ehdfiy xU ggF ,WjggUkDfF mOjjggLfiwd vdwhy mjd ,Wj
ntggelmy vdd? rffugjid fhww nrYjdk Kid %lgglLssjhy fThww
rffuj jDs nryy KbahJ. vdNt ,gF FhwwbfFk efotyid
ntggggukhwwkyyyh mOFfFkhff fUjyhk. FhwWFF (g=1.4)

JUuT:

fhwbfFk efoT ntggggukhwwkiyyh mKffkhf FUjggLfwd. gUkd
nfhLffgglLssJd. vdNt ntggenyiaf f=ffl Nt=Lk ,gF rkdghL (8.38)
Ig gadgLjj Nt=Lk
TV =TV
T, =300K (273+ 27°C =300K)

V, =V &V, :VZ

.g-1

=300K ~ 4" =300K “1.741

T2 » 522 K myy.J 249°C

€] ,WJ ntggeiy eud nfhjeiiyia gl mjpfk vdNt kjt=zbay
rffujywF mfggkgadg gadglLjj fhwwbfFk Nghd fhwW eugCk Kidiaj
njhLtJd Mgj jhdjhFk.

gflsd kf Ntfkhf mOjJIkNghd cUthFk ntggjjind FWHa
Neuj iy #oYFFF fljj ,ayhd. vdNt thAtd ntggeiy tmuthf caUk
>J gljjyy fthllgglLssJd. ,jjjJdtk Bry ,aejuqfsyy gadglLjjggLfwd.
ThwW-ngINuhy  Ffystia  ntggggukhwwkryyh Kiwayy kf Ntfkhf
MKTFkNghd mffyitad ntggeay jJggwk msTfF kf Ntfkhf caUk.

ntggggukhwwkiyyh efotlyy nraaggll Ntiy KOurkahft ntggffhgGr
nraaggll Rtw mbggugé nfh=zl cUisabDs css u Nkhy eyyayG

thArtf fUJIF. A FWFF ntlLg gugG nfh=1 cuhatww ntggfFfhgGg ngww
gJld cUisay nghUjjgglLssJd.

ntggg gukhwwkiyyh Kawayy miuakgGé (Pi, Vi, Ti) vdw njhlff
emyayuUed (Ps, Vg, Tr) vdw ,Wjeiiysa milAkNghd nraaggll Ntiy W
vdT.

W=y Pdv (8.40)

ntggggukhwwkiyyh ,eefoT xU knkd efoT vdffudPH xtnthU
eiyaYk eyyayG thA tj ,qF nghUeJdk.

,eegejidad mbggilay> ntggggukhwwkiyyh efotid eiyr
rkdghL PV = khwiyy (myyJ) P = % ,jid rkdghL (840),y gujiasLkNghJ
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Vs

M=y g,
v, Vv
Vi

= khmyy gV =

V,

vty
= khwiyy a ]
e-g + "I'H\/i

f

_khwyye 11U
- NTERRVIEY
.Z-g @Vf Vi b

1 Ekhmyy  khapyy U
1-g§ Vit VT g

_ktmyp€ 11U
1-g gvi™ VoTy

1 éPV/! pviU
/Wadia = e fg_fl - Igill;l
1-98V; Vi g

Wad ia i

=Lépfvf - RVH
1-9

eyyayG thA tjaylUed
P#Vi = pnRTtkwWk PiVi = pRT;
,Jidr rkdghL (841) ,y gujiaiLkNghJd

adia

mR .
:m@TrTfH

ntggggukhwwkiyyh tutyy> €thAthy nraaggll Ntiy Waa XU

NeuFFw kjigghFk. ,qF Ti>Ty, vdNt ntggggukhwwkiyyh tuty tThA
Fsurnain 1AK.

ntggggukhwwkiyyh mKFffjjny» thAttd kJ Ntiy nraaggbk mjhtJd

Wadia XU NeufFw kjigghFk. ,gF Ti>T:, vdNt ntggggukhwwkiyyyh tutly
thA Fsurnain 1Ak

ntggggukhwwkiyyh mKffjjy> thAtd kJ Ntiy nraaggbk mjhtJd
Woadia XU vjufFFw kjigghFk. ,qF Ti< Ty, vdNt ntggggukhwwkiyyh
mKTfjjiy thAttd ntggeny caUk.

FwgG
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ntggggukhwwkiyyh efoT Xu knkd efothff TUjJ; rkdghL (841)
kwWk (842) Mfia ,uzlLk rkdghLfas ehk tUgjNjhk. ,eefoT knkJ
erfothf , Y 1ynadwhYk ,ttu=L rkdghLfSk nghUj jkhd
rkdghLfNsahFk. Vvnddyy eiykhwfs P,V kwWk T Mfiait njhlff kwWk
,WJi eeiyfis KILNK rhuejit. mit ,Wjeiyia milej toKiwmar
rhuejjyy. njhafalYffhf kILNk ehk knkd efoT vdw fFUjNdhk. glk
8.32) ,y ThllgglLss ntggggukhwwkyyyh efotyy PV tiugljjwF fNo
css guge ,eefotyy nraaggll nkhjj Ntaiysaf nfhLfFk.

ntggeliy khwh t€tEsNfhiL  kwWk ntggggukhwwkiyyyh € asNFhL

, twwwH i INaahd NtWghl n GueJd nfhssNt Ti kwWk Ty
ntggelnyfSTtfrhd ntggeiiy khwh tasNFhiLId> NrujJ ntggggukhww kww
tisNfhLk glk (832) ,y fhllgglLssd.

ntggggukhwwkiyyh efotwfhd tisNFfhL> ntggemy khwh tisNfhlial ol
nrgqFjjhhf ,UfFk. Vnddy vgNghdk y>1 MFk.

mOjjk khwh efoT
(Isobaric Process)

,J khwhj mOjjjiy VwgLk xU ntgg ,afftay efothFk
,eegfotyy mOjjk khwymaht ,UejhYk ntggeay> gukd kwWk MT Mwwy
Nghdwi €t khwyfs myy. eyyiayG thAr rkdghlbyiUed.

v = R0
§P
Here% = khwy

mOjjk khwh efotyyy nfytid ntggeny gUKDTF Neutfjjjy
, UFFk.

VaTmOjjk khwh efoT) (8.44)

mOjjk khwh efotty V - T tiuglk Mjigéss) toNarnryYk Xu
NeufNFfhIhf miakAk vdgij NkwfF=1 rkdghL czujJIfiwd.

thA xdwW (ViT) vdw eiyayUed (ViTr) vdw eiyfF khwh
mOJ gy nryYkNghd gdtUk rkdghlal eiwT nraAk.

T _ T

Vi v

mOjjk khwh efotwfhd vLjIFFhlLTs thArt ntgggglLjIkNghd
thA ntggkiled gddu mJd gjlsdj] JsStfwd. vdNt thAthdJ
tskzly mOjjk kwWk Goiaugé tir ,twwd $SLJYFFr rkkhd Xu
tviria gjldd k3 nrYjJdfwd vdy ,eefoT Xu mOj jkkhwh efothFk.
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ekd tlIL rikay miway eilngWk ngUkghyhd riakay efoTfs
mOjjk khwh effoTfs MFK. jwej ghjjuj gy

cztuid rikfFkNghd cztwkF NkNy css mOjjk vgNghdk
tsk=zly mOjjjjwFr rkkhFk.

glk 835,y fThlbAssthW mOjjk khwh efotwfhd PV tiuglk gUk
mrRfF , izahfr nryYk Xu finljjst NfhlhFk gUkd FiwAk mOjjk
khwh effotiad glk 835 (a) fhlLfwJ.

gUkd mjifufFk mOjjk khwh efothyid glk 835 (b) FhILFfiwd.

mOjjk khwh effotyy, nraaggll Ntiy thAthy nraaggll Ntiy

W = OVV "Pdv (8.46)

W =Pj " dv (8.47)

mOjjk khwh effotyy mOjjk Xu khwyjahFk. vdNt P njhifalbwF
ntsNa cssJ.

W = P[Vf - Vi] = PAV (8.48)

,qPAV vdgJd gUkdy vwgll khwwjajf FwFfwd. AV vjufFFwahf
,Uejhy W vjufFwah ,UfFk. ,J thAttd kJ Ntiy nraaggLfwJ

vdgijft fhiLfwd. AV NeufFwahf ,Uejhy> W NeuFFwahFk. ,J thAthy
Ntiy nraaggLfiwJ vdgnmjf fhiLfwd.

rkdghL  (848)1 eyylayG thAr rkdghlalg gadglLjji khww
m i kFFyhk.

PV = uRT myyJ V :@

,Jidr rkdghL (848) ,y gujiaiLkNghJd

& T0

W = mRT, ¢1- -+ (8.49)
£ T

vdf fi IfFk.

PV tiugljjy> mOjjk khwh tasNfhlbwFFf fNo css gug® mOjjk
khwh efotidhy nraaggll NtayfFr rkkhFk. glk 836 ,y fhllgglLss
eloyilggll gFj) thAthy nraaggll NtayfFr rkkhFk.

mOjjk kwh efotwfhd ntgg ,afftay Kjy tjia gdtUkhW
vOjyhk.

AU = Q - PAV (8.50)
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,uZL nttNtW mOjjgfsyy emlngWk mOjjk khwh efoTFSTfhd

V - T tiruglk fNo ThllgglLssd. ,twWs veefoT cau mOjjjjy
ei IngWwk vdw f=zIlwf.

JuT

eyylayG thAr rkdghlbyUed>
§P g
V-Ttiuglk Mjigéss) toNar nryYk Xu NeuFNFIhFk.

mjd rhaT :m?R
V-Ttiwgljjid rha™ mOjjjjwF vjutfjj njhluGilad MFk.
rhaT ngUkkhf ,Uggd> mOjjk FrswthdjhFk. ,qF P:1 ,d rhaT P, 1t
©l mjfk. vdNt P> P..

T asd x mrnYk V aid y mrnYk J ,ttiiugljij

it
tiuvejiUejhyP,> P MT ,UFFkh? nejijd cdJd tiliaf $WT.

vLjIFFIL 8.20

27°C ntggeiyay css 1 Nkhy eyylayG thA 1 MPa mOjjj
cUis xdwDs miljJd itffgglLssd. mjd guUkd ,UklgfhFk
mjid tutsla mDkKjjjJ gddu foffzltwiwf f=FfLT

(@) (1) ,g9Uk tuT ntggggukhwwkiyyh Kiwary elejhy> thAthy nraaggll
Nty vdd?
(i)  ,goUk t©uT mOjjk khwh Kiway elejhy> thAthy
nraaggll Ntiy vdd?
(i)  ,09Uk ©uT ntggeiiy khwh Kiway elejhy> thAthy
nraaggll Nty vdd?

(b) Nkwf=zl %dW efoTfsiYk veefotyy mf Mwwyly ngUk khwwk
milfwd kwWk veefotlyy rWwk khwwk VwgLfidwJd.

(c) ,k%dW efoTfSTfhd PV tirugljij tiuaTk

(d) ,k%dW efoTfs)yy veefotlyy ntggk tTATFF mpF ntggk
msFfgglbUFFk kwWk veefotyy TthATTF Fawthf ntggk
ms|FfgglbUFFk?

= % kwWk R =8.3J mol-1K-!
JUT:
(@) (i) ntggggukhwwkiyyh effotyy miukggdhy nraaggll Ntiy

mR .
Wadia:g_lg-ri _TfH

,WJ) ntggeiiy Tl ¥ f=lwa ntggggukhwwkiyyh ermyrrkdghL.

TVA1=TiVi¥ilg gadgLjj Nt=Lk
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g-1 2

2\ 6 ;
T, =T¢v, =300 E10°
Ev. 820

=0.637 300K =189.8K
W=1"83" %(300 -189.8) =1.37 ki
(i) mOjjk khwh effotty miukggdhy nraaggll Nty
W = PAV = P(Vs- V)

NkYk Vi=2V; vdNt W = 2PV; ViIT f=zTHD eyyayG thAr
rkdghl sl njhlffenyfFk gadgLjj Nt=Lk PiVi=RT;

V, = % =83~ ?' 10°%=249"10"m?

mOj jk khwh efottd Nghd nraaggll Ntay W =2 x 106x 24,9 x 104 =
4.9 KJ

(iintggeiy khwh effotty miakggdhy nraaggll Ntiy
&V, 6
W = mRT Ig—+
e Vi /]
ntggeiy khwh effottyy njhl¥F miw ntggeliy xU khwyahFk.

vdNt W =1 x 83 x 300 xIn(2) = 1.7 kJ

(b) ,k%dW efoTfisAk xgglLg ghuFFkNghd mOjjk khwh efoty
nraaggll Ntiy> ngUkkjigigAk> ntggggukhwwkyyyh efotyy nraaggll
NEry rnWkjigiagAk ngwWssd.

(c) ,k%dW efoTFfSTfhd PV tirugglk fNo fhllgglLssJ.

AB tiasNahlbwFf fNo css gugé6 = mOjjk khwh efotity
nraaggll Ntiy

AC tis NfhlbwFf fNo css gugG = ntggeimy khwh efoty
nraaggll Nty

AD tisNfhlbwFf fNo css gugG = ntggggukhwwkiyyh efotyy
nraaggll Ntiy

PV tiuwljjiy AB tisNfhlbwFf fNo c<css gugé  kww
tisNfhLfsid gugigtll mjifk. vdNt mOjjk khwh efotty nraaggll
NEsy ngUKkkjigigAk ntggggukhwwkiyyh efotty nraaggll Ntiy
kjigmgAk ngwWssd.

ntggggukhwwkiyyh efotly mikggwF vttjkhd ntggKk nryytyi
mNJNghdW miukggyUed vttjkhd ntggKk ntsiNawTk ,ymy. ntgge
khwh efoTld xggLkNghd mOjjk khwh efotyy nraaggll Ntiy mj)
vdNt ntggKk mjifk.
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gUkd khwh efoT
(Isochoric process)

mikggd gUkid khwh kjigghfF nfh=zL nraaggLk ntgg ,afftiay
gfoT gUkd khwh efoT vdW miuoffggLk ,eefotyy mOjjk ntggeny
kwWk mf Mwwy Mfiarit njhlued khwwks 1AK.

gUkd khwh efotwfhd mOjjk - guUkd tiruglk mOjj mrRfF
, 1zahf tiuaggLk xU , i =¥F NfhlhFk.

gukd khwh effotwfhd emyr rkdghl sl gdtUkhW vOjyhk.

p=2/R0L (8.51)
v

,Jiyued mOjjk ntggeayfF (nfytd) Neujjfotiy ,UFFk vd ehk
mwayhk. gukd khwh efotwfhd P-T tiauglk MjigGss) toNar nryYk Xu
NeufNfhIhFk. (P, Ti) vdw njhlffgGssjayyed thA  (PyTr) vdw

, WjigGssiFF khwhggUkdiryy nryYkNghd miakgé gdtUk rkdghlsl emwT
nrafiwd.

P (8.52)

f

gUkd khwh efotiy’ AV = 0 vdNt W = 0 ntgg ,afftayd
KjytjahdJd

AU =Q (8.53)
vdW vOjggLfwd.

,Jiyied ehk mwtJd vddntdwhy miakggwFf nfhLffggLk ntggk
mf Mwwiy KILNk mjyfufFk. ,jd tiisthf ntggemy caUk NkYk
mOj jJKk mjrfufFk.

miakgc xdW khwh gUkdryy jJdJ ntggjej ntggk fljJk Rtud
%ykhf #oYFTFFf nfhLffwJd vdy> mikggd mf Mwwy FiwAk. ,jd
gadhf ntggeny FiwAk NkYk mOjjKk FrwAk.

vLjIfhlLfs

1. fNo css gljjiy ThlbAssthW %lggll ghjjujjiy =T ghjjujjid
%b euhtiahdy rwJ Nky NehfFRjjssgglk. , jwFFfhu=zk ghjjugiuj
brafnfh=zL %ba gdG gukd xU khwh KkjiggaidgngWk ntggk
njhlhed msFfggLkNghd mOjjk myifufFk , jdhy euhth Nky Nehffir
nrdW %bira NkyNehffij jss KawrfFk.

Nkhilhu #®rffis> Thu Nghdw jJhdiagfi thfdgfsyy c<css nglNuhy

,aejuk ehdF efoTfis NkwnfhsSk Kjyiy glk (a) y ThlbAssthw
g1 1d ntggggukhwwkiyyh efotid %yk xU Fwggll gUukDfFk RUgFk.

;,uzlhtejht glk (b) ,y fThlbAssthw (fwW + wvunghUs) fyitad
gUkad khwyah®t stjJdfnfh=zL ntggk nfhLffggLfwd. ,jd tiisthf
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ntggeliyAk mOjjKk mjfufFk.

%dwhtJd efotly glk (c)

VwgLfwd. ehdfhtd efotyy

glk (d)

»,J XU gUkd Kkhwh
,Y ThlbAssthW ntggg gukhwwkiyyh tuT
,y ThlbAssthw gjlid

erfothFk.

,affhky gukd khwh efoT k=zLk VwglL ntggk ntsiNawwggLfiwd.

vLjIFFIL 821

500g eh> 30°C ntggeiyaylUed 60°C ntgge s yfF ntggggljjggLfiwJd
vdy eud mf Mwwy khwghlalf Ff=ffLF (,gF
GwFF=zFfTk NkYk eud jdntgg VwGjjwd 4184 J kglK-1)

Jut

eud tutad

eud ntggeayma 30°C ,y ,Ued 60°C fF caujJkNghd VwgLk eud
turt GwFFdffiNwhk. vdNt ,eefottid Xu gukd khwh efothff fUjyhk.

guUkd  khwh

effotyy nraagglLk

Ntiy RoahFk.

ntggkhdd mf Mwwiy mjifuggjwF kILNk gadglLjjgglLk.

AU = Q = ms/AT

eud ejiw =5009=0.5kg

ntggeliy khwwk =30K

ntggk Q =0.5x 4184 x 30=62.76 KJ

Rown efoT (Cyclic Process)

,ttift ntgg ,afftay

efotyy’
emyaylUed njhlurnaht khwwkiled

ntgg 1
S Wjayy jdJ

,afftay mikgG
njhlff eiyila

NkYk msifFfgglLk

xU

kzLk milAk. MikgG jdJ njhlff eiyiaNa k=Lk miltjhy

gyNtW ntgg ,afftay efoTfsid RUFFk

tv=z efoT

ntggk

ntgge iy
kwWk m¥
Mwwy/,

mOjjk

ntggemy khwh

Q>0

Khwiy

FawhwJd

efoT

Q<0

Khwiy

m jrfhFRwd

mOjJjk Khwh

Q>0

m jFhfFfwJd

Khwiyy

efoT

Q<0

FiwfwJd

Khwiyy

gUkd khwh efoT

Q<0

m jFhifFfwJd

m jFhfFfwJd

Q<0

FrawfwJd

Fawfwd

ntgggghkhwwikiyyh

Q=0

FrawfwJd

FawfwJd

efoT

Q=0

m jirfhFhwJ

m g iwJd
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mf Mwwyry Vwgll khwghL RoahFk. Rowrp effotty mikggwFs ntggk
nryYk> mNj NghdW mikggyiUedk ntggk ntsiNawk. ntgg ,afftayd
Kjy tpayUed miakggwF khwwggll njhFggad ntggk thAthy
nraaggll NtayfFr rkkhFk.

Qnet = Qin — Qout = W (Rowr) effotiwF)

Rown efotwfhd PV tiuglk:
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Rowr; effotwfhd PV tirughk xU %Iggll tisNfhlhFk.

thAthdd Rown efotiid Nkwnfhsfwd vdffUJfF. ,eefotyy thA xU
thT kwWk mKFFjjwFg gdT jdJd njhlffF eiyia milfwd.

gukd Vi yiUed V.fF thA thtialAk Nghd thAthy nraaggll Ntiy W:

vdf. ,tNtiy ThllgglLsss CBA tisNfhlbwFf fNo css guggwFr
rkkhFk.

gukd V. tiyjUed Vi fF thA RUgFkNghd thAtd kJ nraaggll Ntiy

W, vdf. ,tNtiy ThlbAssthwWw ADC tiasNthlbwFf fNo css guggwFr
rkkhFk.

,€J Rown efottd %yk nraaggll njhFgad Ntiy = W: -
WofhllIgglLssd tisagghijad elNt css grir ewkilggll guggwFr
rkkhFk.

vdNt Rowry efotty nraaggll njhFgad Ntiy Ro myy. nghJdthf
njhFgad Ntiy NehfFwayy myyJd vjhFway ,UFFk.
njhFgad Ntiy NehfFway ,Uggd> mikggdhy nraaggll Ntiy
mikggd kJ nraaggll Ntiyia tl mjfkhf ,UFFk.

njhFgad Ntiy vjhfFwazy ,Uejhy mikggdhy nraaggllhy Ntiy
mikggd kJ nraaggll Ntayiaglf Fiwthf ,UfFk.

NkYk Rowr; efotty nraaggll njhFgad Ntay NehFwahf ,Uggd
,eeffottrd tiruglk tyQRoahf mikAk. Rowrp efotty nraaggll
ngjhFgad Ntiy vjhfFwahf ,Uggd ,eeffotild tiuglk ,1QRoahf
m i1 KAk.

css efoT tyQRo jiiray nrayglLfwd.

vLjITmIL

ntgg ,affttay mikggd tiuglgfs gljjiy fThllgglLssd. xtnthU
RwW efotiwwFkhd nkhjj Ntaymaf f=TfLT.

JhT:

NehT a) %lggllg ghijad jiir ,IQRoahf cssJd. ,jyUed mikggd
kd nraaggll Ntiy> mikggdhy nraaggll Ntayiatl mjfkhFk BC
tisNfthlbwFF fNo css gugé thAtid kJ nraaggll Ntiyraf nfhLfFk

(mOjjk khwh mKFFk). NkYk DA tisNfhlbwFF fNo c<css gugG
m i kggdhy nraaggll nkhjj Ntiyiaf nfhLfFk.

BC tisNfhlbwFFf fNo ©ss gugé =nrttfk BC 12 ttd gugG =1x4=-4]
,gF vjihfFw mikggd kJ nraaggll Ntiysaf FwFfwd.

DA tistNfhlbwFFf fNo ©ss gugG =1x2=+2]
RwW erfotidhy nraaggll njhFgad Ntiy =-4+2=-2]

NehT (b): %Ilggll ghijad jJiir tyQRoahf cssJ. vdNt nraaggll
Ntsyad njhFgad kjigé NehfFwahFk. mikggd kJ nraaggll Ntiy
miukggdhy nraaggll Ntiyma ©lf FiwthdJd vdgij ,Jiyiled
mwayhk.
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BC tasNfhlbwFf fNo css gugéG thAttd kJ nraaggll Ntayiaf

nfhLFFk (mOjjk khwh mKFfFk) NkYk AB tisNfhlbwFFf fNo css gugG
m i kggdhy nraaggll nkhjj Ntiyiaf nfhLfFk.

AB tisNfhlbwFF fNo css gugé =(BC12) nrttfjjid gugé + (ABC)
KENFh=jjid gugs = (1° 2)+%’1’2:+3J

BC tisNfhlbwFF fNo css gugG nrttfjjid gugé =1x2=2]
Rowr; effotty nraaggll njhFgad Ntiy =1J ,3 xU NehfFw kjjgghFk.

NehT (c) %lggll ghijad jJiir ,IQRoahf cssJ. vdNt njhFgad
Ntry vjhfFwahFk. mikggd kJ nraaggll Ntiy mikggdhy nraaggll
Ntayra gl mjfk vdw ,J3fhiLfwI. AB tisNfhlbwFFf fNo css gugG
thAttd kJ nraaggll Ntiyraf nfhLfFk. (mOjjk khwh mK¥fk) NkYk
CA tiasNfhlbwFf fNo c<css gugéG miukggdhy nraaggll nkhjj
Ntayrnaf nfhLfFk.

AB tiasNfhlbwFf fNo €ss gugG = nrettfjjid gugG =4~ 1=-4]
CA tisNfhlbwFf fNo css gugG = nrttfjjid gugG KfNFfh=]jid gugG

=@ 2)+%’1’2:+3J

RwWefotidhy nraaggll nkhjj Ntay =-1J. ,J xU vjhfFw KkjigghFk.

ntgg ,afftay Kjy tgjjad tukGfs;

ntggk kwWwk Ntiy ,i1t xdwyUed kwnwhdwhf khwwkilAk jdikia
ntgg ,affvayd Kjy ©OJj nrwgghf tsffiAssd Mdhy mit
khwk i 1Ak jJisrasd tgsftfogyny.

vLjIFF 1P

#Ihd nghUSId> Fshej nghUnshdiw ntggjnjhlhgy w§t€fFFk NghJ
ntggk vgNghdk #Ihd nghUsiyjUed Fshejy nghUSTFg ghAk. ,JwF
vjhjgisray ntggk ghahd. Mdhy ntgg ,afftiayid Kjy tjiggb ntggk
#1hd nghUsiyiUed Fshej nghUSTNTh myyJd Fshej nghUsiyiUed #I1hd
nghUSTNfh ga KbAk. Mdhy ,awsfahfNt ntggk vgNghdk cah
ntggemnyayiUed Fiwej ntggenyfFjjhd ghAk.

fhhfsly css gNufFfis mKfFk Nghd VwgLk cuhatidhy fhh edw
tLfwj. cuhaTfF vjuhf nraaggbk Ntiy ntggkhf khwwks lAk. Mdhy
,tntggk fhhd ,aff Mwwyhf k=zLk khwwkaltjyiy. vdNt ntgg
,afftayd Kjy Tj) ngUkghd 1 kahd ,awif efoTfFis
tsTFfgNghdkhdjhf ,yiy.

ks efoT (Reversible process):

ntgg ,afftay efoT xdW mJ exlngw ghijfF vjhjjinray
nraygll> mikgGk #oYk jdDiula njhlff eiyra mila KbAkhdhy
mjjifa ntgg ,afftay efort ks efoT vdW mioffyhk

vLjJIJITFhIL knkJd ntggeiny khwh thT> RUstiyyiyy kif nkJthf er IngWk
MKFffk kwWk thT.

ks efoT eilngWwtjwfhd egej idfs;
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,rnrayKiaw kf kif nkJthf emlngw Nt=Lk.

. nrayKiaw eilngwW KbAk tiu mikgGk #oYk njhlhed vejutiay’
ntggtiay kwWk Ntjiavay rkeiyay ,UFF Nt=zLk

. cuhaT twir ghhay tir kdjsl Nghdw Mwwy ,09G VwglLjJk
virfs VIk ,UFFF$SIhT.

midjJd ks efoTfSk knkd efoTfs jhd. Mdhy midjJ knkJ
efoTfSk ks efoTfshf ,UFF Nt=zba mtriakyiy. vLjIfFfhllb
gldlad kf nkJdethf mOjjk Nghd cUisad RtUfFk g ] I1DfFk
,1INa cuhaT wmir ,Uejhy rwjsT Mwwy #oYTF ,offgglLk.
,tthwiy k=zLk ngw ,ayhd. vdNt ,J knkJd efothf ,UejhYk ks
efoT ,ymy.

ksh effoT (Irreversible process):

,awidf egfoTfs midjIk ksh efoTfshFk. ,jjifa efoTfis PV
taugljjy Fwggl ,ayhd. vVnddy ksh efotid xtnthU TFlljjiYk
mOjjk ntggeny NghdwetwwwF Fwggll kjigé , UFFhJ.

ntgg ,afftay efoT xdwd Mwwy khwhjjdikFfhd $SwNw ntgg
,affvayd Kjy tjahFk vLjIFFhllhH #Ihd nghUnshdiw Fshrrnahd
nghUsid kJ ®tfFk Nghd> ntgg Mwwy #lIhd nghUs)yyiUed Fshrrnahd
nghUSTF ghafwd. Vd ntggk Fshrrnahd nghUsiyiUej #Ihd nghUSTF
ghatiyiy? Fshrnahd nghUsyyiUed #Ilhd nghUSTF ntgg Mwwy
ghati jJAk ntgg ,afftiayd Kjy tj mDkjffwd. vLjIFFhllhF 5
Mwwy #I1hd nghUsiyiUed #lhd nghUSTF ghaejhYk njhFgad mikggd
nkhjj MTF Mwwy khwhd. Mdhy 5 J ntggk Fshrriahd nghUsyyUed
ntggkhd nghUSTF vgNghJdk ghahd.

,avifahfNt ,J Nghdw efoTfs xU jJiirad KkILNk enmlngWk.
vihjpiarayy enlngWtjiyay. ,eefoTfs vejj jJiiray einlngwhYk
mikggd nkhjj Mwwy khwhky ,UFfFk. ,UggDk vjhjiaray ,eefoT
enlngwhd vdgrj ,gF ftdff Nt=Lk ntgg ,afftiayd Kjy tj xU
,awif efoT vyhjperay Vd emlngWtjyysy vdgywfhd tsftfjijf
nfhLfFfoyny.

vdgjwfhd tisffjajf nfhLfftoyiy.

ggindllhk Ewwhzbd mwtiay Nkijfs jhjjiiraay xU efoT
enIngwhj jwfhd tstfjijf nfhLff Kidejhhfs. mjd gadhf ,awi fad
xU Gyia gjavidf F=zlwejhhfs. mIjhd ntgg ,afftayd ,u=lhk tji
,eJ ,uzlhk tjpadgb ntggk vgNghdk #10lhd nghUsiyjUed Fshrrahd
nghUSTFj jJhdhfNt ghAk ,jid ntgg ,afftayd ,uzlhk tjad
fishrnal] $wW vdW miuogghhfs.

vLjIFTFhIL

ksh nrayKiwffhd ny vLjIFFhILFisT $SWT.

,avifahf emlngWk midjJ efoTfSk ksh efoTfs MFk ny
Mht%lILk vL3IFfFfhlLTEs ,qF fth=Nghk.

1. €th A miuljJd stffggll FLitma jJwejTld> FLitay ,Uej thA
%y fHWfs nkJthf miw KOtJk guTHfidwd. mit k=zLk FLitfF
tutjiyny.
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2. Ngdh w®kjJds) nrhlL xdiwjy j=z=zhy tlLkNghd w1kjJs j=z=zhy
nkJthf guTk. ,ej gutbta 1kjJs) k=zLk xdW NruhJd.

roeNw caukhd , 1jjiyiued Ok nghUs jrauia milej cld> nghUsid
nkhjj ,aff Mwwy jiuvad %yf$Wfsd ,aff Mwwyhf khwwk i 1fwd.
mjly xU rWgFj xy) Mwyhf ,offggLfwd. jivaad Mwwiy k=Lk
xdwi =z jJ nghUs jhdhfNt NkNy nryy ,ayhd.

ntgg ,afftayd Kjy tjadgb NkNy $wggll midjJ efornfSk
vijhjpiarayy elffTk rhjjiaK=zL. Mdhy ntgg ,afftayd ,u=zlhk tj)
,eegforrfis vjhjjinray elff mDkyffhd. ,awifad Kffha tjfsy
ntgg ,afftayd ,uzlhk tjAk xdwhFk. ,tt) ,awsf efoTfs
enlngWk jiarma jhkhdiffiwd.

ntgg ,aejuk (Heat Engine)

,€] etd njhoyElg cyfiyy NghfFtujjry jhdagfh ,aejugfsid ggF
KffpaJth thaej jhFk. Nkhllhh §rffisfs kwWk fhhfs)y ,aejugfs
cssd. mit nglNuhy myyJd Briy csslhfg ngwWf nfh=zL rffugfis
Rowwk Ntaymar nrafidwd. ngUkghdikahd ,aejugfsid gaDWjwd
40% Nky ,yiy. ,aejuqfsid gaDW jwDffhd mbggal FlLgghLfis
ntgg ,afftayd ,uzlhk tjjhd jhkhdiffwd. vdNt ,u=zlhk tjjasnidg
GhieJ nfhss ntgg ,aejugfisg Ghed nfthstJ mtrpakth

NjFH (Reservoir):
kif mjifkhd ntgg VwGjjwd nfh=l ntgg ,

msijjhYK NjFfiad ntggeiiy khwhJ.

vLjITFhIL
XU lksh #0Ihd enw Vhy ey Cwwdhy Vhaid ntggeiiy cauhd. ,gF ,ej
Vharid NjfFfahff fUjyhk

xU Ftisay css #lhd Njeh jwej ntsiay cssNghd mJd #oYlid
ntggr rkejiyra milfwd. Mdhy #oyid ntggeayay Fwggljjff vej
khwwKk Vwgltlyiy. vdNt #oiy ,qF Njffiahff fUjyhk

ntgg ,aejujij gdtUkhw tivaiw nraayhk.

ntggjnj cssihfg ngwwWw Rowry effort Nkwnfhstjd %yk mtntggjij
Ntayahf khwWk xU fUtiNa ntgg ,aejuk MFk xU ntgg ,aejujjwF
%dW gFjifs cssd mit

1. ntgg %yk
2. nraygLnghUs
3. ntgg Vwg

XU ntgg ,aejujyd jill tiuglk
1. ntgg %yk ,J ,aejujjwF ntggjij msfFk ,jid vgNghd cah
ntgge)iyaNyNa Ty i tjjUFf Nt=Lk

nraygL nghUs - ,J thA myyJd j=z=zh Nghdw xU nghUshFk. ,J
msjfFfggLk ntggj i j Ntayaht khwWk.

ntgg ,aejujgwfhd Xh vsia cjhu=zk euhh ,aejukhFk. goqfthyjjiy

,uay tzbfis ,aff ,eeuhty ,aejuk gangIJ -JIy nraygL
nghUshf jJ==h gadglld. ,J vhpAk eyffhayUed ntggjij ngwW

89| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




eiu euhtiahf khwWk. ,ej euhty ,uary t=zbad rffujajr roww ,uay
t=zbra ,afFk

ntgg Vwg ntgg ,aejuk Ntiy nrajgd rwjsT ntggjij (Qu ntgg
VwgFF nfhLfFk. ,jid vgNghdk jho ntggeiyaNyNa (T #§tjjuUFF
Nt=Lk.

vLjIffhlIhe  jhdiagh ,aejuqfsyy ntgg Vwgahf nraygLtJ
miwntggeliyaYss RwWgGwr #oyhFk. jhdiagfy ,aejuk #ryd]rh
(G fNghtH) toahf ntggjmj RwWGwj jwF ntSpNaWWk ntgg RwWGwj jwF

ntsiNawwk. ntgg ,aejuk Rowr) effotyy (Cylic process) nraygLfiwd.

miwntggejiyaYss RwWGwr #oyhFk. jhdiagfh ,aejuk #®ryd]rh
(G fNghtH) toahf ntggjij RwWewjjwF ntsiNawWwk. ntgg ,aejuk
Rowr) effotty (Cylic process) nraygLfwd. Rowry effoT KbAww gddh ntgg
,aejuk njhlff euyfF tUk ntggjij ntsiNawwa gdG ntgg ,aejuk
xU RwW Kbed mjd njhlff egiyfF tUtjhy ntgg ,aejujjid mf
Mwwy khwwk RoahFk. (AU = 0)

XU Rowrp efotty nraaggll NtiyfFk (ntsjal) VwWEnfhssggll
ntggjjwFk (cssL) css thjk ntgg ,aejujjd gaDWjwd vd
tiuaiw nraaggLfwd.

nraygL nghUnshdW ntgg %yjjiyiUed QumyF ntggjijg ngwwW W myF
Ntiy nrajgd> mJ ntgg VwgfF msjjj ntggk QumyF vdf.

cssL ntggk =nraaggll Ntiy +ntsiNawggll ntggk
Qu=W+QL
W =0Qn-QL
vdNt ntgg ,aejujjid gaDW jwd
_ntsal _W _Q,-Q
cssL QH oF

h=1-3
Qx

,QF On, Q. kwWwk W , 1t midjJk NehFwahf cssij ,qF fedffTk
,e€J FwalL Kiwiajhd ehk ,gF gdgww Nt=Lk.

»,gF Q.< Onpvdgjhy gaDWjywd wvgNghdk 1 1tlf FiwthfNt ,UfFk
» Jiyillued Vwffggll ntggk KOmkahf Ntiyahf khwwkilatyiy vdgij
GHed nfhssyhk. ntggk KOikahf Ntiyahf khWwtjwF rny mbggilf
flLgghLFis ntgg ,affvayid ,uzlhktj msfFfwd. ntgg ,affuay
,uzlhk tjad ntgg ,aejufdwW myyd nfytid /gshgf Bwiw
gdtUkhW tiuaiw nrayhk.

nfytid /gshqf $wW
xU Rowri ntgg efotyy (Cyclic Process) Vwfggll ntggk KOtijAk
Ntrsyahf khwWk vej xU ntgg ,aejujijAk ehk tbhtakff ,ayhd.

, TdwwyiUed 100% gaDWywd nfh=zl vej xU ntgg ,aejuKk
,gougQrjjry rhypiak ,yimy vdgij ehk mwed nfhssyhk.

ntgg ,afftayid Kjy tjadgbh ntggemy khwh efotyy. nthLffggll
ntggk KOtJdk Ntiyahf khwwkalfwJd. (Q =W) vdyy ntgg ,afftiayd
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,uzlhk tjad $WWFF Kuzhf cssjh? ,yry. Vnddy ntggemy khwh
thT vdgd xU Rowry efoT ,ymy (Non - Cyclic prosess) ,eefoTfsd
kILNk ntggk KOiwrkahf Ntiayahf khwwkselfwd. Mdhy ntgg
,affayd ,uzlhk tjad gb Rown efotyy (Cyclic Process) ein IngWk
egfoTfsyy nfhLffggll ntggjjry XxU Fwggll msT KILNK Ntiyahf
khwwk 8 Ifwd  (h <100%)"'vdNt midjJ ntgg ,aejuqfSk Rowrn efotyy
,agFtjhy nfhLffggll ntggjij KOirkahf Ntiyahf kwWwetjiyiy.

vLjIFTFhIL
XU ntgg ,aejuk mjd Rowrp efottd Nghd 500 J ntggjij
ntgg%yj Jiyiled ngwwfnfth=L xU Fwggll Ntiysa nraj gddh 300 J

ntggjij #oYTF (ntgg VwgfF) nfhLffwJ. ,eegej idfsidgb mej ntgg
,aejujjid gaDW jwadf fh=T.
z

JhT:
ntgg ,aejujjd gaDWjwd

ntgg ,aejujjid gaDWjwd 40% ,jiyiUed ntgg ,aejuk nfhLffggll
ntggjjiy 40% kILNk Ntayaht kwwAssJ vdgij mwayhk.

fhhNdh ,ylIna ntgg ,aejuk (Carnot's Ideal heat engine):

xU ntgg ,aejujjid gaDWjwd 100% ,yiy vd Kejia ghtly ehk
gacdNwhk. mtthw ,UFfFk glrjjiy xU ntgg ,aejujjd mjifglr
gaDWjwd vdd? 1824 Mk M=zL fhhNdh vdw gnuQR nghwahsh ntggKyk
kwWk ntgg VwgffSThiINa RwW nrayKiway nrayglLk. ks efoT ntgg
,aejuk (Reversible heat engine) mjfglr gaDWjwidg ngwssJd vd
e&gij ghh. ,ej ,aejuNk fhhNdh ,aejuk vdW musoffggLfwd.

,UuZL ntggenyfSthirlNa Rown efothP nrayglLk ksefoT ,aejuk
fhhNdh , aejukhFk.

fhhiNdh , aejuk ehndF Kffagghfgfisg ngwWssJ. mit gdtUKkhW.

ntgg %yk khwh cahntggeiyay c<ss ntgg %ykhFk. , jiyiUed
ntgge 1 ykhwhky vttsT ntggjn JAk ngw KbAk.

. ntgg Vwgr khwhj Fiwej ntggeliyay css xU nghUshFk. ,J
vttsT ntggj 1 JAk VwwinthsSk.

ntggffhgG Nkil: KOwmkahd ntggf fhgG nghUsidhy ,kNkil
nraagglbUfFk. ,kNksl toNa ntggk fl1jjgglhd.

nraygLk nghUs: KOikahd ntggk Tfljjhj RthfisAk KOi#kahd
ntggk TljJk mbgghTj 1 JAK nfh=zlLss cUisay
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miljJdrtffgglLss eyyayG thAthFk ntggf fljjh kwWk cuhatww
gjld xdW cUrsAld nghUjjgglLssJd.

FhhiNdh Rww:
fhhNdh Rww nrayghL nghUs ehdF njhlhrrahd ks efoTfis Rowr
Kiwayy efojJfwd.

nrayghL nghUsid njhlfF mOjjk kwWwk gUkid Pi, VivdF

effoT A — B (P1, V1, Th) Kjy (P2, V2, TH) tiuayyhd knkJ ntggeriy khwh
efoT: cUis ntgg %yjjd kJ stffggLfwJd. ntggk ntgg %yjjiyiled
cUisad mbgguggd toNa nraygh nghUSTF (eyylayG tTthATF)
ghatwd. ,J xXU ntggeiiy khwh effothFk. vdNt nrayglL nghUsyy mt
Mwwy vttty khwwKk Vwglhd. ngwggll ntggjjidhy thAttd gUkd
mjfhfFFk. g J1id kf nkJthf NkNy tUtjwF mDKjFF Nt=Lk (knkJd

effotd mbggrlay) thAtd gUkd V: yUed V: fF myfhfFk. mjd
mOjjk PiyiUed P.fF FiwAk Nghd thAtidhy nraaggll Ntiy W vdf
»,J PV-tirugljjiy ABghijaht FwffgglLssJ.

thAtdhy nraaggll Ntiy

milAk tiu ntgg»yjJdid rkeayay ,UFFk

ntggeiiy khwh thtidhy nraaggll Ntiy rkdghL FwgglgglLssJd.
VZO_

W, , = mRT, |ni§v_+ AB tis NFfhlbwFf fNo css gug6
eVig
»J ThllgglLssJ.

effoT B — C (P2, V2, TH) Kjy (P3, Vs, TL) tiuasyhd knkJ ntgggghkhwwkiyyh
TthT.

cUis ntggffljjh Nksl kJ wmtffggLfwd g Jlad Nky Nehfh efu
mDkjff Nt=zLk t€thA ntgggghkhwwkiyyh Kiway thtsltjhy mjd
gUkd VoyiUed Vs:FF mjifhifFk mjd mOjjk PtiyiUed P:FFF FiwAk
ntggeiiy TMFk. PV trugljjyy ,ejJ ntgggghkhwwkiyyh &hT BC
tasNfhihf fhllgglLlssJd. ,ej ntgggghkhwwkiyyyh efoT knkJd efothf

eilngwjhy> eyyiayG thA ,egfoT KOtJk rkeiyay ,UFFk NkYk
,J XU ks efoT vdgin jAk ,J fhiLfwJ.

rkdghL ,Ued ntgggghkhwwkiyyh thtidhy thAthy nraaggll Ntiy

tisNfthlbwFF fNo css gugG
efoT C—D

(Ps3, V3, T1) Kjy (Ps, V4 T.) tiuasyhd knkJd ntggeiy khwh mKFfk
TthllgglLssJd.

cUrs ntgg Vwgad kJ ntffggLfwd. thAttd mOjjk Ps kwwk mjd
gUkd VisI milAk tiu thA ntggeiy khwh mKffjjwF clgLbfwd. ,J
PV tiuugljjiy CD tisNfhlibdhy FwgglgglLssJd.
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=-CD tisNfhlbwFF fNo css gugG

,€J ntgggghkhwwkiyyh mKFffjjiYk thAttd kJ nraaggll Ntiy
vjhfFwahFk.
ThllgglLssJd.

nraygL nghUsid kJ xU KO Rwwy nraaggll njhFgad Ntiy W vdf.
W = thAthy nraaggll Ntiy - thAtid kJ nraaggll Ntiy
=Wa-s+ Wp-c -W =Wc_p— Wp-a

,qF Wsg_c=Wnp_a
W =Wa_s-Wc-p
KO RwWfF fhhNdh ,aejujjhy nraaggll njhFgad Ntiy
W =Wa_s- Wcp
xU KO RwWWFF nraygL nghUshy (eyylayG thA) nraaggll njhFgad

Ntay PV tiugljjly css ABCD vdw %Ilggll tisNfhlbdhy #oggll
guggwFr rkk vdgij rkdghL fhlLfiwd.

kif Kffiakhf ftdff Nt=zba xdW xU KO RwWFFg gddh nraygL

nghUs jdJ njhlff ntggeiy Tul milfwd. ,jiyiled ehk mweJd
nfhstJd vddntdwhy xU KO RwWFfFggddh nraygL nghUsid (eyylayG
thAtd) mf Mwwy khWghL Ro; vdgjhFKk.

fhhNdh , aejujjid gaDWjwd

xU KO RwWfF nraygL nghUsidhy (eyyiayG thA) nraaggll NtiyfFk
ntgg %yjjiyiled ngwggll ntggjjid msTfFk css thjk ThhNdh
;aejujjid gaDWjwd vdw truvaWffggLfiwd.

h_nraaggll Ntiy W
ngwggl I ntggk  Q,

ntgg ,afftiayid Kjy tjayUed
W=Qn-QL

=y

Qx oF
ntgge iy khwh effottd egejidia gadglLjJk NghJd

vdg ngwyhk.
,gF Q. y vjhfFwahy ehk Fwggltysy. Vnddy ntgg VwgfF
ntsiNawa ntggjjid vzzstwF kILNk KffiajJdtk msiffggLfwd.
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V,/ 0

T In&Vs(, Q
- 8 V4!ZI

V, /9

T, In&Y2 0
H 8 Vlﬂ

ntgggghkhwwkiyyh efotid eigej idia gadglLjJk NghJd
-I-H\/Zg_1 :TLVSQ_l
TH\/lg_1 :Tvalg_l

,ttu=L rkdghLfiAk tFFFk NghJd
.01 ,g-1
&VZO _EEV30
ey : TGy C
evVig evVag
vdf Rl fFk , jiyUeJ
_V
V4

vd mwayhk.

QT

QH TH
vdf fin I fFk
gaDWjywd hzl—I—L

H

FwgG: TikwWk Th, ttu=zLk nfytid myfiy kILNk FwffggLfidwd.
Kffla KbTfs;

1. nvgnghOJk 1 1 ©lf Fiwthf ,UfFk Vnddy T. MdJd Tu 1 ©lf
FiwD ,JiyilUed ehk mwedfnfhstJ vddntdwhy gaDWjwd vgNghJk
100% ,UffhJ. T. =OK (Ro) ntggeliy) ntgg emyay cssNghd kILNk
gaDWwd 1 myyJd 100% MFk. ,J enlKiwayy rhjjiakwwjhFKk.

fhhNdh ,aejuj jid gaDWjwd> nraygL nghUisr rhhejjyy. ,J ntgg
%yk> ntgg Vwg ,twwd ntggelayfisr rhhejjhFk. ,ttu=zbd
ntggeiyfsid NtWghL ngUknkdy> gaDWjwDk ngUkkhf , UFFKkK.

. Th=Twvdw n=0¢iyay vdNt vej xU ,aejuKk ntgg %yKk ntgg
VwgiAk XNu ntggejiyay css Nghd ,aqfhd.

fhhNdh Rwwd midjJ efoTFSk ks efoTfshFk. vdNt FhhNdh

,aejuk xU ks ntgg ,aejukhFk (Reversible heat engine). vdNt mjd
gaDWjwDk ngUkkhFk. Mdhy emlKiway c<ss Bry ,aejuk
ngINuhy ,aejuk kwWk euhty ,aejugfSk RwW efotyy ,agFfidwd.
Mdhy mit KOwrkahd ks ntgg ,aejugfs myy. vdNt mtwwd
gaDWjwd> fhhNdhtgd gaDWjwidolf FiwthfNt ,UFFk. ,jidfF
FfhhiNdh Njwwj i jF nfh=L tiuaiw nraayhk.

"khwh ntggelmyaYss ,uzlL ntgg%yqfSTthnINafthhiNdh ,aejuk KILNk

nguUk gaDWywidg ngwUFFk. kw midjJd ,ayG ,aejugfsd
gaDWjwDk> fhhNdh ,aejujjid gaDWwidoglf FawthfNt ,UfFK"
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vLjITFhiL:

250°C ntggeliyaYss euht ,aejujijg gadgLjji j=z=h euhtahf

khwwggLfiwd. euhttaudhy Ntiy nraaggll> #oYTF 300 K ntggeiyay

ghtggfk ntsiNawwggLfwd. vdy> euhty ,aejujjid ngUk gaDW jwidf
=T

JhT:

euhy ,aejuk FhhNdh ,aejuk myy. Vnddy euhty ,aejujjly nraagglk
Rowr) efoTfs midjJk KOirkahd ks efoTfs myy. ,UggDk ,jid
xU fhhNdh ,aejuk vdffUj mjd ngUk gaDWjwidF fszplyhk

p=1-Ju=1 30K 443
T, = 523K

euhthy ,aejujjd nguk gaDWjwd 43% MFk. nfhLffggll ntggjjly 43%
KILNK gadjUk Ntmyahf khwwggLfwJdvdgij ,J ThiLfwd. kKJKss 57%
ntggk ntsNawwggLfwJd. Mdhy ernlKiway euhtt ,aejujjd gaDWjwd
43% ©wlf FawthFk

vLjITFhiL:

A kwk B vdw ,uzL TfhhNdh ,aejuqfs nttNtW ntggeiyay
nrayglLfidwd.

A ThhiNdh ,aejujjid ntgg %yk kwWk ntgg Vwgad ntggenyfs KiwNa
150°C kwwWk 100°C ,NjNghdW B ,aejujjwF 350°C kwWk 300°C ,twWs
vej ,aejujjd gaDWywd FawthdJ?

JhT:
R . 373
A ,aejujjid gaDWjwd —1-33—011

A ,aejujjid gadWjwd 11% MFKkK.
B ,aejujjd gaDWjwd 1-%—008

B ,aejujjd gaDWywd 8% kILNk.

,uzZL ,aejugfsiYk css ntgg %yk kwWk ntgg Vwgad ntggemny
NtWghLfs rkkhf ,UejhYk mtwwd gaDWjwdfs rkkyiy. Vnddy

gaDWjwd ntggeplyfsd thjjujr rhheji© NtWghlalr rhhejjyy. vej
,aejuk Fiwej ntggeiyay ,aqFfwNjh mjd gaDWywd ngUkkhf
» UTFK.

fhhyy gadglLjjgglk Bry ,aejuqfs kwWk Nkhilhh  thFfdqgfsyy
gadgLjjgglLk nglINuhy ,aejugfs> Mflait midjJk emlKiw ntgg
,aejugfs. Bry ,aejujjid gaDWywd myF glrkhd 44% MFK. ngINuhy
,aejujgid ngUk gaDWjwd 30% MFk vnddy ,i1t ey ,ayG
,aejugfs (fhhNdh ,aejugfs) myy. ,twwd gaDWjwd ntgg
,affgayd ,u=zlhk tjahy FlLggLjjgglLfwd.

JwFhyjjry Nkhilhh drffis xdW 1 L ngINuhYFF 50 km njhayT
gaziffiwd. mjhtd 1L nglINuhyryy 30% KILNk ,aeju Ntiyahf
khwwk 1 1fwJ. kjKss 70% nglINuhy gadww ntggkhf #HoYTF
ntsiNawwggL fiwJ.
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vdiINuhg (Entropy) kwWk ntgg ,afftayd ,u=zlhk tjy

rkdghL yUeJ Q—H=&

vdW mweNjhk. g vdw ,ej msT vdINuhg vdw

H L
mioffggLfiwy. ntgg ,afftay mikggd kfFf Kfhagg=zCfsy xdw
vdINuhgg MFk. ,J xU eiy khw MFk. %vdg\] ntgg %yjjiyiled

H

fhhiNdh ,aejuk ngwWfnfh=1 vdINuhgp vdgd ThhNdh ,aejuk ntgg
VwgfF ntsiNawwa vdINuhgg MFk. xU ks efoT ,aejujjwF (FhhNdh
,aejuk) ,ttu=zL vdINuhgFSk rkkhFk. vdNt xU KO RwWFF fhhNdh
,aejujjid vdINuhg khwwk RoahFk. ,J3 rkdghL e&gffgglLssJd. Bry
kwwWk nglINuhy ,aejugfs Nghdw emlKiw ,aejugfs ks efoT
,aejuqfs myy. mit vdw rkdghlsal eiwT nrafidwd. ,jd
mbggi layy ntgg ,afftiayid ,u=zlhk tjiia NtW tifay $wyhk.

",awifay ernlngWk midjJ nrayKiwfs)Yk (ksheffoTfs) vdINuhg
vghNghdk mjifhfFk. ks efoTfs)yy kILNk vdINwhgasd kjigé khwhd.
,awl T gfoTfs enlngWk pimrma vdINuhgghd ghkhdifFfiwd.

ehk kzLk vwnfdNt NFll tidhtwF tUNthk.

Vd ntggk vgNghdk cah ntggeiyaylUed Fiwej ntggeiyfFg ghatwd?
vd vjhjjiiray ghatjiyiy? Vnddyy ntggk #Ihd nghUs)yyilUed> Fsihej
nghUSTF ghAkNghd vdINuhgg caUk. ntggk FshejnghUsyyiUed #1hd
nghUSTF ghAk NghJd vdINuhg FEwAk. mtthW vdINuhg Fiwtd ntgg
,affvayd ,u=zlhk tjfF vjuhdJd.

vdINuhggia xU miukggy ,UFfFk "xOqfwwj jdikad mstL" vdWk
muioffyhk. midjJ ,awsfT egfoTfs enmlngWk nghOJk xOqgfwwjjdik
vgNghdk cahednth=Nl nryYk

thA miljJd ntffgglLss fz=zz=zhbt FLit xdiwf TfUJT. FLitad
csNs thA ,UfFk tiu mjd xOgfwwjjdik FEwT. mtthW miw
KOtJdk gutta gdG mjd xOqgfwwjjdik mjFhfFk. Ntwtiafay
$WNthkhasd €thA fz=zhb FLitay ,UfFk tiu mjd vdINuhg FiawD
mNj €A miw KOtJk gutta gddh mjd vdINuhg mjiFk. €hA
%yf$PWFs FLitfF k=zLk tejhy vdINuhg FiwAk. ntgg ,afftayd
,uzlhk tpadgb ,ej efoT rhjjakyy. ,Nj tisffk jJ=zz=zhy gquTk
1 kfFFk nghUedk. Ngdh 1k j=zz=zhy gutiaTld mjd vdINuhg mjFhfFk.
gutta Ngdh i1k %yf$dWfs k=zlLk xdwized ikjIsiia cUthffhd.
midjJ ksh efoTfs Yk vdINuhg caUk t=zz=zk ,awif efoTfs
e Ingwfidwd.

Fshrhjdg nglb (Refrigerator):

vihpiiray nraygbLk xU fhhiNdh ,aejuNk Fshrhydg nglbahFk.

nraygbLnghUs Tvdw Fiwej ntggeiyaYss Fsh nghUsiyiUed (ntgg
Vwg) QumsT ntggjnj ngwWF nfhstwd. mKTfhadhy (Compressor)
nghUsid kJ W vdw Fwggll msT Ntiy nraagglbQmumsT ntggjij

ntgg %yjjwF nraygL nghUs ntsiNawWwfwd. mjhtJ TuntggeiyayYss
#oYTF ntsNawWwfwd.
, 1] FshrhydgnglbfF gffjjy ewFkNghd ntJdntgghd fhwiw cz=zuyhk.
ntgg ,afftayd Kjy tjaylUed

QL+W=0Qmn
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Kbthf Fghrhjdgnglb NkYk Fshrnp milfwd. #oy (rikayiw) myyJ
(€tskk=zlyk) ntggks 1fwd.

nrayjwd F=Tfk (Coefficient of Performance) (COP)

Fshrhjdg nglbad nrayjwid mstLtJ nrayjwd Fz=zfkhFk (COP).
FshnghUsiyjUed ngwggll ntggj jwF (ntgg Vwg) mKfhadhy nraaggll
Gw NeayfFk (W) css JfT nrayjwd F=Ffk vdwWw tiuvawffggLfiwd.

COP = b:&
w
rkdghL ,UeJd

b=
Qu_y

Q

Mdhy ehk mwejgb Q—”:T—H
Q T

L
,rrkdghlbid gujalLkNghd gdtUk rkdghlbidg ngwyhk.
1 _ T
Ti_l TH _TL
TL

Fshrhjdg nglbad nrayjwd Fz=zfjjyUed gdtutdtwiw ehk
mDkhdiFfyhk.

1. COP mjifkhf ,Uejhy Fshrhjdg nglb rwgghft ,agFk xU eyy
Fshrhjgnglbad (COP) Hlljjll 5 Kjy 6 tiu ,UfFk

. Fshrhjdg nglbad Fsi&lLk gFjjaid (Cooling camber) ntggeja yfFk
#oyid (miwad) ntggeiiyfFk c<css NtWghk Frwahf ,Uejhy
Fshrhjdgnglbaad COP mjifkhf ,UFFk.

. Fshrhjdgnglbayy GwNtiy nraaggll Fshrrnahd nghUsjyiUed ntggk
vLffgglL ntggkhd nghUSTFFf nfhLffggLfwd. GwNtay ,yyhky
ntgg Mwwy Fshrnahd nghUsiyiUed ntggkhd nghUSfFg ghahd. ,J
ntgg ,afftayd ,uzlhk tgjfF vjuhdd myy. Vnddy ntggk
RwWoGwj JiyYss FThwWFFF nfhLffggLfwd. NkYk nkhjj vdlINuhg

(Fsihrhjdgnglb + #oy) vgNghdk caUk.

Fshrhjdgnglb xdwd COP ahdd 3 MFk. 200 J ntggjij
FshrhjdgnglbayiUed ntsiNaww Nt=zlLnkdy vttsT Ntiy nraaggl
Nt=Lk?

JhT:

cop= p=L
w
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Nfhaltfhyjjiy ehk k=zghadjy jJ=z=zimu Fbffggad gLjJIFNwhk.
kzghidahdd mjDsNs Cwwggll jJ=z=hd ntggeayra FriwfFfiwd.
kzghidia Fshrhjdgnglbahff (Refrigerator) FfUjyhkh? FfUjKbahd.
vnddwhy ntgg vejujjwNfh myyd FshrhjdgnglbfNfh Rowry efoT
(Cyclic process) kif Kffia Njit MFk. kzghiday elfFk FshtfFk
gfothdd xU Rown efotyy. gzghid Rtwy c<css Ezza
JisfTsyUed eh  %yfHWTs ntsiNawtjhy cssUfFk  euhdJd
FshtiffggLfwd. eh %yfEWFs Jistoahf RwWgGw#oY FF ntsiNawagd
JUkgTk gzghidfFs tUtjiyiy. k=zghiday ntggkhdd Fsihej
ehyiUed. ntsigbw tsk=zlyjJfF fljjggllhyYk ,J ntgg ,afftayd
,uzlhk ©pfF Kuzhf ,yiy. VNddy k=zghidfFs ,UfFk (J=z=H +
ntsgbw tsk=zlyk) Nrhej xU ntgg ,afftiay mikgghft fUjidhy ,jd
vd INuhgl vgNghdk m jifhnffwd.

gRik ,yy isT (Green house effect)
Ctay kdjd cah thotjwF GCtomar #oedss tskzlyjjd ggF

msggwad tskzlyjjd NkwgFjiad ntggeiy -19°C mjyd mbggFjad
ntggelmy +14°C. tskz=zlyjjd NkwguggyiUed mbggugGFF tUKNghJ
ntggelmy 33°C msTfF caufidwd. , JwFFf fhuzk tskzlyjjiYss ny

thATfshFk. , tthATFSTF gRik ,yy thAffs vdW ngah ,ttistwF
gRik ,yy tEisT vdW ngah

gRik ,yy thAffs)yy Kjdikahdit CO; eH %yfFHWNe, He, NO,, CHy, Xe,
Kr, XNrhd kwWk NHsNghdwi tahFk. CO;, kwWk ehk %yf$widj jthjJ
kww %yf$WFs nrhwg mstiNyNa tskz=zlyjjly cssd. #hady ,Ued
tUk ewkhiyayy #haffjhtrR f=ZU gFjiay (Visible region) ,UffwJd.
,TTjhtrRfis Gty clfthed k=zLk m¥frrtgéc fyhfshf ntsaLfwd.

COkwWk ehk %yfHWFs mfrrnegct fjhfis edF clftUk Vnddy
mit melu[d kwk MTQ[DId xggLk Nghd mjFf myphTW Rjeju
,afff$Wfisg ngwssd mit mfrntgct fjhfas clfthtgjhy jhd
tskzlyk ntJ ntJgghf cssJ.

1900 ,y ,Ued kdjdd nrayghLfshy tskzlyjjYss CO; ttd msT
20% Kjy 40% tiu mjifipdssd. CO; cuthgywfhd Kjdirkahd %yk
Gmjgbk vhnghUsfis vhggjhFk. cyfk KOtJdk jhdiagfh ,aejuqfsd
gadghL mjifhug jilUggNg , JwFFf fhu=khFk. tskz=zlyjjy ,ej CO. td
msT mjifhjpUggjhy> Gotiaad ruhrhh ntggk 1°C cahedssJd. , jwF
cyfntggkakhjy (Global warming) vdW ngah. Mhlbf kwWk m=lhhbf
gFjifsly css gdgghiwfs cUFtjwF ,ejJ cyf ntggkakhjNy
fhuzkhFk. NkYk CO; td msT flywk mjfhyjJdssd. ,J fFflytho
cahdqgfSTF kfTk MgjjhdjhFk.

CO;cld NrhjJd kwnwhU kf Kfflakhd gRik ,yy thA FNshNuh GNshNuh
fhhgdhFk (CFC) ,J Fshrhjgnglbfsy Fshtigghdhf cyfk KOtJk
gadgLjjggLfwd. kdijd cUthfFk grRik ,yy thAffs 55 rjtjk COZ 24
rjtjk CFC thAffs6 rjtjk melu[d MFfiJL kwWk 15 rjtjk kjNjd
MFk. CFC thAffs XNrhd glyjjiy mjif ghjigéfis VwglLjJIfidwd.

CO;, kwWk CFC thAffsd msitf TflLggLjJdegjwfhd Kawrnfsy
cyfiYss gyNtW ehLfs <LglLsd. GiEjgbk vhnghUsTSTF khwwhf
G 1 jgbkww vhinghUsfi s Jhdiagh vejugfsyy gadgLjJtjwfhd
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Muharrnfs njhlhed enlngwW tUhdwd. tshrriamlej ehLfshd USA
kwWk INuhgga Adiad ehLfs ngUksT CO:1 ntsjalLfidwd.

2020 fFs CO,; ckoit ngUksT Fiwggjwfhf cyf ehLfSTHRiElINa
gyNtW xggejqfs NghlgglLssd. ,UggDk cyf ntggkakhjy xU jgF
tvistufFk efoT vd ngUkghyhd ehLfs czutiyiy.

#1hd nghUsyyiUed> Fsihrnahd nghUSTF ghAk ,Utisf ghkhww MwwNy
ntggkhFk. ,UggDk ntggk NrkigJ mtffggLk Xh Mwwy mstyy.

XU nghUsiyiUed kwnwhU nghUSTF Mwwiy khwwf$ba nryNy Ntiy
vdggLk.

nghUsid ntgg msit (Hotness) mstLtJd ntgge i yahFk.
ntggeiyahdd ntggk ghAk jiarmaj jhkhdfFfwd.

eyylayG thA tj) PV = NKT myyd PV = pRT MFk. ntgg ,affr
rkeiyfF KILNK eyyjayG thA tj) nghUedk. ntgg ,affr rkeiyaww
efoTFSTF ,ttj nghUejhd.

eyylay.G thA tj; PV = NKT myyd PV = pRT MFk. ntgg ,affr
rkeiiyfF kILNk eyyayG thA tj nghUedk. ntgg ,affr rkeiyay
efoTFSTF ,ttj nghUejhd.

nghUnshdwd ntggeliyia 1°C myyJd 1K cahjJdtjwFj NjimtgglLk
ntggjjid msNt ntgg VWwGj gwd vdggLk. ,J S FwgglggLfiwd.

1 Nkhy msTss nghUsid ntggeiiyia 1°C myyJd 1K cahjJdtjwFj
Nj s tggLk ntggjjid msNt Nkhyhh jdntgg wwGjywd MFk. mJd C
vdf FwgglggLfiwd.

ntggeiny khwghlbdhy nghUsid tbtk gugé kwWk gUkd Nghdwtwwhy
VwgLk khwwk ntgg tihT vdgglLk.

Jz=zh Kuzgll tihTgg= 1gg ngwWssJ.

nghusd emykhwwjjgwFj NjitggL,k Mwwyid msT mgnghUsid
kawntgg WwGj jywd vdgglLk.

ntgg ,aff mikgG xdwid ntggggLjJk Nghd> mttiaikgc VwWEnfh=1

myyJd mttikggyiUed ntsiNawwggll ntggjjid msit mstlLk
KiwfP ntgg mstlby vdwW ngah.

ntggkhwwkhdd ntggffljjy> ntggrrydk kwWk ntggffjhtrR Mfa
%dW Kiwfsy ein IngWfwd.

Anl/ghd - Nghylnkd tji E=s T*kwWk tlad tjp [T =b

ntgg ,affr rkeinyfs: ntggrrkeay> ,ejuttay rkemy kwWk
NEjirrkeny.

ntgg ,aff khwfs: mOjjk ntggemy> gUkd> mf Mwwy kwWk
vd INuhg.

ntgg ,afftiayd Rotjr ,u=zL ntEtNtW nghUsfs jdjjjdNa
%dwhtJ nghUSId ntggr rkemyay ,Uejhyy mttuzL nghUsTSk
JdfFsNsNa ntggrrkeiyay c<cssJd vdf fUjyhk. ,ttu=zl
m i kgGfsid ntggeiny rkkhFk.
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ntgg ,aff mikggyYss %yfdSWwfsd ,aff Mwwy kwWk eiyahwwy
, twd SLJNYy mF MwwyhFk.
[{y ,aeju Mwwiy> ntgg ,aff mikggd mf Mwwyhf khwwFFhlbdhh.

Mwwy khwhf $wwd xU tbtNk ntgg ,afftayid Kjy tjahFk
,ttj ntgg ,aff mikggd ntggjij csslffiAssd.

knkd efoT vdgJd tivaWff ,ayhj msT nkJthf enlngWk Xh
effothFk. ,egfotyy mikgG vgNghdk #oYIld rkeiyay ,UFFk.

mikggd gUkd khWkNghd mikggdhy nraaggll Ntiy W= jPdv

PV tirugljjyy tis NfhlbwFFf fNo css gug® miukggdhy nraaggll
NEry myyJd mikggd kJ nraaggll NtiyfFr rkkhFk.

Mwwy khwhf $wwd xU tbEtNk

ntggeliy khwh efoT T = khwy;

mOjjk khwh efoT P =khwy

gUkd khwh efoT: V = khwy)

ntgggghkhwwkiyyh effoT Q=0

mOj jk khwh efotyy nraaggll Ntiy ngUkk kwWk ntgggghkhwwkiyyh
efotyy nraaggll Ntiy nWkkhFk.

Rowry effoT xdwd mf Mwwy khWghL RoahFk

Rowrn efotyy nraaggll njhFgad NtiyPV tiugljjiDs %lggll
tisNfhibd gugGFFr rkkhFk.

ks efoT Xh ,ylna nrayKiwahFk. eilKiway rhjjayiy.

,awilF gfoTfs midjJk ksh efoTfshFk,

XU ntgg ,aejuk ntgg %yjjiyiled ntggjijgngwW Nty nrad
Fiwej msT ntgg Mwwiy ntgg VwgfFFf nfhLffwd.

fhhiNdh ,aejuk Xh ks efoT ,aejukhFk ,jd gaDW jwd kf mjifk.
NEW vej enlKiw ,aejuqfSfTFk ThhiNdh ,aejujijg Nghdw
gaDWjwd ,yimy.

Fshgydgnglb vdgd vjhjjisrayy nrayglk xh ThhNdh ,aejukhFk
eilKiwayy gadgLjjggLk Fshgydgnglbaxd nrayjwd F=ftk (COP),
,YInaf Fshgjdnglbad nrayjywd F=zfjijulf FiwthFk.

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




