
- (2(2))+ = (2)())+= (2(3y()+
It

- (24(2)+)v = ([ [(2)+ +PII)"

Itg(i)=(2)+ +PI
=f .g+G

-- [(y)++m + + [()n +((2)+)]
-> +(3)+ =- [()++m + +[() +(+)v]

0 =- [()++ P]+y1) -

*

> (3) =T() - P

① For ideal gas PV = NRT

(2)
+
=T(3) -P(P = NT)
= T . NR - x = P - p = 0

P



② For real gas (e. g . vdW

P=RTT-N IVEV

( =T() - P
=TED] - p = X+ Na -P = N

-> du = CudT + (j)+ dV

= CrdT +N
-> ou = (dU = frdt
=(d +N

* heat capacity Cr vs. Cp .

#Q= du-W = du + Pdv

dQv = Cr : dT

&
↓Qp= CpidT = dUFPdV

>CrdT + (3)+d # PdV
U(V,T) U(V, T)



-> (p = Cr + (2) + (y)p + P(z)p

= cu + (2)p[(z)
+
+ P]

↓

T(z)v - P
=c+T(z)p()

*

For ideal gas : PV= NRT or P= NRT or V= NRT
- Cp = ( + T. N . N = C +NR

* For General Case :

we know
a= (&& = - ↓(3)+[
(1)+ (3)p(G) =- 1

.

(6) = - (34)+ (3)p
- Cp = Cr -T = C + Tra

+

or Cpm = Cr. m +
Tva
N- KT



Obj . 5. Reversibility and Max work.

1. Possible and impossible processes.

2. Quasi-static Process. and Reversibility .

3. The maximum work theorem .

1. Possible and impossible processes.
↓ ↓

(S 70) (S(0)

Postulate 1: There exists a function
. S=S(U

. V,

U . v, N ... tend to maximize S
. -.N

two sys . Const. V . N.

Tzo T20 >Tzo follow

>W S = So+ (In (U/Vo)
V

Tlo V = C .T
↓

Isolated heat capacity.
what's the max work that can be delivered!

Ans :

1) Energy conservation

Due to heat flow -> Tif = Ef = If



-Uz= C (T2o-Tf)= V , +W

= c (Tf-Tro) +W

-> W = c (TrotTzo-2Tf)

2) Also consider US (at least US =0

45=Sit US2 =0 S = So + (In (U/Vo)

V = C . T

= Sif-SoSat-Suo
Wao

= NotCInCT-th

↓SotCent -Scot
=cn + Cen=220

I
> Tf ?/ToTro

overall >

W = c (Tro+Eo-2Tf) Energy Conservation

S Tf < /To Tzo Possible (WS20)

to max out W ,

should minimize If

However, We also need to have TF=/ToTzo



thus . (Tf) min = /To Tzo

> Wmax = C (Tr +Tzo-2SToto)


