
work*

adiabaticheat

c- = WTIEI.fm#--l-&Yqs
= l - T'/Tµ



831g
,

=
- ¥n = - T¥

⇒ Gyt
,

+ 9%-3=0
suggests is a quantity ~ Gyp
which is a state function



(see book )

EEA:
any closed cycle can be made of a small

cannot cycles

✗
arbitrary cycle

-28%-1. =0



§dÑ%=o define

ds=d8%T state function

bsa-ib-fabds-fabda.TT
for any path

God 5=0



o%71Y.IE?aooassesdE--dqtdw
'

dq=CpdT

IS =[dqi% = f.to#yy=itcp
is constant

Cp In$71T,)

idol gas T=
PYNR ¥p1n(VYV ,) ( i.g.)



② canst volume

dq - cud T

fS= Cv In (1-49)

③ canst T , dE=O , dq= -w=Pdv

ss-ffdq-I-fif-fdu-nrffdu-nf-np.tn
( V44)



④ adiabatic : dlq =o

dS=dqA=o P
,

Carnot
cycle

-1g
.

onion

/hat expansionj
"



Equitibratimoften-poat.ve

TB

TIE
= EA t Ers ⇒ DEA = - DEB

DE = DEA 1- DEB
"

o



d.Ez dtf + DI
-p

> °

✗
DEB ---des

d§=,¥aÉdE
A ds = dsatd SB

dSB=%¥g =d¥-a +¥1
,

d5 =dEa( Fa- Ers)



17--1
d5 =dEa( Fa- Ers)

It >TB : DEA < 0

⇐ -¥40
ds > 0



For a closed system

Entropy can be produced !

d.SE DEA (f-
a

- ¥
,
)

⇒ d5=0 when TA = Ty
s

÷i%m"¥



150%4>20%2
a spontaneous process

(d 5--0 for a reversible process

> spontaneous processes continue

until Entropy ismximieed

For an irreversible process
:

Entropy is produced



What about a non - isolated system

ds = dsproduced + ds exchange
= dspnod + %=

Reversible : dsprod -0 dS=£q%
Irreversible dsprodao⇒ ds > d-gÉ
IS 2 £81T far any

process



DS = fabds zf ? d-EA second

/
↳

T T

universe is a closed system

d s >_dot/* I 0univ



"Thermodynamic potential
"

6

Entropy as T . P.

minimize
potential energy+÷



6g a reaction coordinate
how far are we from equilibrium

AEB |É
{=[A] - [A)

ego
:# BAAAABABA&c#startall B



entropy is maximized for a sport process

s

|%⇒Y&=otoonwchy (F=-%*

-s |
"potential

"

for the
reaction



ExanpleenYpyproblem_TafT@I.G.L
> Tf = TAtgTB_

Entropy change of process ?
Irreversible

, bit Entropy is stateRnc.
Dsr. = IS rev



15A = Cv In (¥aTt=TAs
SSB = Cu In KTFITB)
is =DSa t is, y

>0

= aint = Girl IT
if TA= TB ⇒as = 0 / TA ,TB>0


