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Ad. Thermodynamics Entropy Dr. M. H. Saidi

@ What is the relation between Entropy, S, and thermodynamics
probability, w:

@ W isan multiplicative property

@ Propertiesof S:

Sis an additive property
Randomness

Lack of information
Uncertainty

Disorder
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Ad. Thermodynamics Entropy ...

@ For aquasi-static process
dS=KbdU - Kb N, .de,
é Nj M.P.dej :dWrev b

Integrity Factor © Kb :Tl

@ where, K 1sthe Boltzmann Factor

PV:nﬁT:% NK =nR
Mole No. n:£® b :i and K :i
N, RT N,

Dr. M. H. Saidi

U® dS,, =Kb[dW,, +dU ] :‘?r—Q

R= KJ =
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Z=2(b,V): Z(N)
5= NK gnZ= 0418+ KbU
€ éNg @

U =U(SV .N)® dU :K—lbds- PAV + o

@ Hemholtz function:

N %9 = - l|n%£9:A+_
E&Ng, b &Ng b
A=U-TS=U- = =N §@ 0,4l
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Z :é_ ge < andPV =- ;é‘ g,e “Tde,
J J

PdV = NKZTdZ = NKTd(InZ2)

@ Atconstant T:
-1 o

dZz =—— eKTde
KTag
@ At equilibrium:
p:NKT?mZO and PV =NKT ® InV =InZ+C(T)® Z =V f (T)
@

@ The partition function dependency to V and T is separable.
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IV =InZ +CT)® Z =V f (T)

aInzo _din|f(T)]
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@ Macrostate numbers are related to N and U.

U = NKT?

@ Microstate numbers arerelated to V.

e, = Electrical Energy

. = Trandational Kinetic Energy (V,,V,,V,)
- = Rotational Modes Energy

, = Vibrational Modes Energy
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