
ERT'

. E4e.r5p end its frtnsfor mqlitn in vqn'o W firrnS rn dJf&x ,* Pptccl tcheYnr^ca.l

P'ocesS ccfted .fficrrnodynamfc{.

Thcvfio - Rdqkd +o fttnP ' oY e nttfll

0; rrern ic { - s tu { of ch on}e du t }0 driv in; fo v cc{ '

STStcOrn ' po,i of Universe r;ndCv lherrno d'5,ornr'c irrves fiah'On

cq",, exihorye bofh ene?J { rno#ev codfrc irr opcn p'l<Ss

ccn exchoTe o1 enerlJ coffre tn close rreSS€l

I cqn nof exchorlpe -nqbtr ten crAU , e oF€e ln ffi$rnof les(

suttroundrnS: ftnJfhrnd oqisr'de Lht s}s-tqxD

tJnivcrSg : systeqnn + SUrroqldlnf

Bo un dq,J : sepqrcLte s)steqrD tsuvoUndf

nrg id irntn ovoble
Non niSld _- h4ovcb/e

RdJabcth'c -. ?= o
g; clh errrir'c - Lf o

"Proprxtief of s$sttqTn ;

nt of
SySteQn

qnd s ize @r slrst(qrl
' oepend or the qrnourtof

subsLqrtCe in thc s/steqrn

t size of -rhe systeQrn

' volqrne, raibbs , t'llcrrq..| gne?#

rnole{ , Enthql7y, Surft,ce ffrrq
tnq5s, Errlzopy f6rcC
Heef capocigr '

lrrdePenderut of fhc qrnoq

substqncs P"csennt in lhc

oPe4 i -

close I

lso leh(

+- Extrarive
<- qxlensfyt

rnolor vo/qrnc ,

(efrcchorr inder

{errTpero}rt}ce,

oensi+;

, ftessu"e

sq'frce fcns ian

thertfrt R - J-r-ttnsrye

.Vtzr'nJ poi"t, yqp owL f,o'S'

B= 11
V

o &l=?R

B

E xte ,VC

I

8.P.



stqk, functrbn: 0epend cn trhc i7lr'hcrl ct fi'nqJ sfqfc of s}steqrn, do roof Aependot'1

Pafh follo,^l by systeem

ex t- Enfholpy, tn*erncr-l ener8y , Enlropg, tniobs ernefY , f J,Y,

Pqth fqnctian: Orpend ox the pafh foltot,.i b& s;rsfearn . H€.alf, worK

Revevsible proc€sS veYJ- afuioys slour p)€ce55

- s;sfeorr t surroundrnSt oiL,ro.UQ r? e9.u tib?-)'tJ14

do r.rot go for conyplr'flen

Jveversible prccess I ucy ftst ,

corr)Plef ra veYJ shoYt l.rrne

rteq"t I rrrode of enerS# itqnsfer b#q,reen s}tsteg"?o qnd sql7o und;'ns

rtrq.f Fto*:irr6 info fhe sy5feqrl? ot- neof qbscr-5t by sXSf :emQ

r-rec$ Floc^rirg out oF thc s/s+eqrl oY ffeqf -kglgaled 
'i 'yu+tq 

t

i nrode of enry3* Jtqvlsftr betujeel srtsttqrn cnd 5qttroU"&?

Nor: P-V l^Jor*t l chonSe in vo lurrle is root es s erQfi'ql ,ex ele cln's t^ro'K

on;c in yolurnc is esserrfr'q'l

+L
_L

P-v ,^J o> ch

irrevtns ible

tJ PAV
ext

lJovK done

xIoyK dort e

Rtvcvsr'ble

^.' 

,= _Jnav

by systeorn Expqrrsidn I $vt
cornpr,tsstbrn: O ve

r.t

+U
rYqnslqfion

o'n s#stcqr4 l.e

71 try1q..f Ene

r'n rhc a.bs tn c e of q x{qrnq.J field 6ro P.0 * htn sysfcarn is or-* Y(st (-o r'e)

rhe ETlrv?y is cq.Lltd in6rnoJ enerrly

tr = (.e. + P-E. +-U-T
Er= U = { U rotqfr'cn

+ u 
ul5T fr'*rt 

Uuth"



Ze.ro Lh lq xr of therrno dgncrnr'c{ : Tr,\ro therrnodyzrorn i cas .t#strqrn *e in
thermo,f equuitru"iurn ot'fh thivd s#5

eqiltt'bnqrn .'oirh ecfh ofho

R+B B=c thcrefo:'e 8+c

*cqm thern they gre in fhrrnlq/

FirSt LqL{ 0'f t-}rerrno{narnrc{l

o'r) cnergU cor)scvvqion pnncipcJ

rner8 y of the

?+H

uniVcrse &(rno.Jrt (on5toDt"Bqscd

'Totol

' AU=

Enfhcr[p]:- H=rJ+pv
AH= au+ a(fv)
AH= AU + PAV

RdoHm 6/,^r AH ( I\U :
I

AH= AU+ AnaRT

qf corrstqd! ftcssUrt

ATP ) O

Artg ( o

nH >au

AH <AU

AH = AU

<or.rstqnf vo lqrne

AH = t+l,^i + PaV

= | +Q? av) + PAv

An=? chonge i.rr erriha$$ rr equal to Heqt }1qnsftY c* p

T
Heqt exchcnle .tf corls&^nJ- f t-leqt exchcn;e qt

o = AU
"P

.aH= crd"T

AU = - atd'
aU = n Cvdl-

o

L = AH
P

r'i
F,

;i
fr
q
tr
s{

{
c*
It

AH=

AH=

tP dt
hcPdT

aH = rn(pdT



0t.t

cq1cdq-ficrn of 1,t"J, AU, AH irr vAhous Prc(e{f For qn id eqj

?roc fr.uEl fr&7
Vu,

@
o

o

r.r RT
P{

6$= 11gaT
arJ=tr;[l

AU= 1't C,,rAT A H=.]rrC'AT-

4Ll= hCvdT. aH= r}hot

X=o A u= l.r arft AH = r.rCf T

!.. Reve'rs i ble

15 6 y-lqrrrre-f

Irrevexsib !e

JsothtYrnol

j. lsobqnc

I scchonc

s. Rtvtr sible

R o.rq.bcfrc

PvY= K

117/-l = (

Tr*l=K

6. lvre vCr si6lc

q dl'obqtrb

,":= rrCn65f)

v{

f*t

N - -rrRT lrnt/u,

= -T; At tn ?'/rq

Lr = - 6-* 
QC vr)

=-P hm-rext \ &

hi = -F(vgv)
: -t'?n (r4r)

?- = n RrIn

= r Rrh f'1ft

P.** (ut- v)

NRT\
nl

- hR7)-TJt-* (

t= AH

t-l= O ]= AU

oIw

?,

W = z1cu (.*- -l)

P.**($. 11Il
?, .)

o
cyclic flreq. UndeY i-r Pv- t=-H o

U

1

Pro ceQ t C IJl-V C

o



i'.h tqn e0

p orh'cuJ er, Proc€sS r"rhich occtjY irr

ai.r.echcn itself .

Flor^r of hec* frorn HottcY bo*
to co lder bod{

gh Prcss urie

E.tbroPg

FqctoY

order

AS
P

Mixtqre : s ts
,{_ +,{.

&f&

Meqsure deg:ree of rondoTD".less ,of 
the systeorr)

Extensiyc plo Per+& end stqle functrctrt

AS= q .r-r,everctble

T

" Process u.:hich occurs in pavticr-r'Jqv

drlt1 CfiOn in PrcS0dK' of e-x'ttrnqJ

" fl3e"rrg '

. F[oc^J o+ neo* frorn co ld er b odj *o

Hotter Boq.

as >o

aS(o
AS = o

Flor^i of

tO lOt^t

cLlrt

prrsS

fvom Hl

UX,,

D

t

offectrng entvoPy: an*)o e*
anr, ( o <*
Al3: o e-

Entroqy :- solid < Lr'lutd ( crtqs

T{

1 J then 't
qn ,deoJ ?*5 : As = nculn'*h, + nl,-btv</u,

65=

orr S t

co-lculq-fi ort of enlropy chorgit fov

TI? hY\ * n*tnfi/rt

: ,, r . 
| : " l

' stqk€ cbouj the d"inection of Floql of heqf

. R, aq.fqrq_t process fn gaivcrse q/re ivreversibre p'ocess { spotrtcneo*t

. .qr io spor)1qns.at^ pr-.c€sS ent'op|. of UniverSe irrcreo-S'l] continus['

)



Entropu Fox di
t-f
v

Isothevrnql

fft*ent pz-occ,tE i

lsobqrrc Isochorr'c Rtvcrst'o)e qdl'q"5qfi'c

AS = ?R 17)

a R-trr

\/u,

r,/fl

ncO.{n Y,, # -n'o/r,n

As 7 All*siff)
t-+.

a5 -- Atyse-
\op,

AS= A H s,{b.

I

I

I

t
t

I

I

AS = Tnv

c rJstqlj'n e

,
I
I

I
t
I
I
\
I

I

I

T
o

EntvoPS chong e irr 'p hqse, $tqrrsifron

g. Fuslo?rl, : J-- FJro<l 
)

t. \/qpounsqtron : toOr€- 
ltlo(ll

s. su-blin)qtron: X(s x g
C

'tf p
_-..>.

\-
)_=

--nt opg chot8t /n chernt'cal Rx l AS = 6 sf"oAqJ d sneqcfqrf

Tsqb.

f
' 0etevrnhne

. e* crbsolrrfe

s11bstonce

Third Lqu.l

r

Ot lhcrrno
I

r)O7/I JC

qbsolote entropg of substonce

tcrnp (zero t<elvrr2) the .ntooPy of Terfcc+ly

is ze Yo

ai = AfL

ds = cr{
T

Jds = f.ra,
c-
T

c lnT

T

?o

/o=

T t.303 C oq
o
fov t. 303 ..,rloJ r



r.,i tfs Ener$J I ta= H-TS

Ah= AH-TAS

AS Asr

+

Arn= ati +RfJnQ

c
o
o

0
CI

o

+

AH

+

: qf constqn, T4- P ah

A 
'-'

sPorltqn6otrl oj o-lf SemPerofu'te

sponlqnaout qf Lor.,l TenrP'

Non -sponton6otr,( "f h'3hev icr)P'

- No'r-t- sponto)leoul 'Lf Led fernp'

s gorr-toneoU o.f h rghev tcnoP

- Non-spo?nfqTrcsttt c.-t- *lJ t "nP'

= chcn$ e ,h 
SiAbS cntv;-[

= chon6:e ir er*helf;t

= c/rornle in enltoPY

conSta'nl

g
G

a
o

Re lo1nonship Befr,Jeen stqndq,td t',ibb's frqe ene WY "-A eq tutr'bzr (T D

+

+

+

+

+

+ o

r-
l.

1

'ct rj.utrb;u.n AQ=o

9=l(Atn= -nr-{aK

eAh: * BrJrrK = - {'3 03 Rr.$&


