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Ø What is the relation between Entropy, S, and thermodynamics 
probability,

Ø is an multiplicative property

Ø Properties of S :
Ø S is an additive property
Ø Randomness 
Ø Lack of information 
Ø Uncertainty 
Ø Disorder
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Entropy …
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Ø For a quasi-static process

Ø where, K is the Boltzmann Factor

Entropy …
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Ø Helmholtz function:

Helmholtz Function
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Ø At constant T:

Ø At equilibrium:

Ø The partition function dependency to V and T is separable.

Properties of P. F.

 and 
j j

KT KT
j j j

j j

NZ g e PV g e d
Z

ε ε

ε
− −

= = −∑ ∑

1 j

KT
j j

j
dZ g e d

KT

ε

ε
−−

= ∑

(ln )NKTdZPdV NKTd Z
Z

= =

ln and ln ln ( ) ( )
T

ZP NKT PV NKT V Z C T Z V f T
V

∂ = = → = + → = ∂ 

Ad. Thermodynamics Dr. M. H. Saidi



Ø Macrostate numbers are related to N and U.

Ø Microstate numbers are related to V.

Properties of P. F. …

 Electrical Energy
 Translational Kinetic Energy  ( , , ) 
 Rotational Modes Energy
 Vibrational Modes Energy
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