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AXIOM P t l tAXIOM or Postulate

is a proposition that is not proved or demonstrated but 
considered to be either self-evident, or subject to necessary 
decisiondecision.

Therefore its truth is taken for granted and serves as aTherefore its truth is taken for granted and serves as a 
starting point for deducing and inferring other truths theory 
(dependent).
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AXIOM 1 /P t l t 1AXIOM 1 /Postulate 1

There exist special states of macroscopic physical 
t ll d ilib i t t hi h b f llsystem, called equilibrium states, which can be fully 

described by the internal energy, U, and a set of 
extensive parameters X X X X

AXIOM 2/Postulate 2

extensive parameters, X0, X1, X2,….Xc

For all system in equilibrium there exists a function of the 
extensive parameters, called the entropy, S. If there are 
no internal constraints on the system, the extensive 
parameters can take the values that maximize S over the 
possible states with internal constraints
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possible states with internal constraints.



Macroscopic property
(physical system) Equilibrium State (ES)

fully described by

microscopic properties
(extensive thermodynamic 
properties) U ,  V  , N  , S , …..

Intensive thermodynamic 
properties

Independent of the size of the 
th d i t P T

= S maximised

properties

Extensive thermodynamic 
properties

thermodynamic system :  P,  T,  ρ

Dependent :  V , S, U, H, N, …..
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U1 U2
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Note: when 2 systems are in equilibrium their temperatures are equalNote: when 2 systems are in equilibrium, their temperatures are equal.

Therefore, for  2  systems of the same temperature in thermal contact,

Entropy of combined system is maximum at equilibrium
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Entropy of combined system is maximum at equilibrium



L t A i th l ilib i ith A A i th l ilib i ith A

A3A3

Let A1 in thermal equilibrium with A3
A2 in thermal equilibrium with A3

T3

T2

A2
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T2
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T1

A1
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T

T T

3T3
T3

T1 =   T3
T2 =   T3

Th f T TTherefore T1 =   T2
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Zeroth Law:

If two systems are each in thermal 
equilibrium with a third system, then they 
are in thermal equilibrium with each other.

Note:

i. Temperature is the indicator of thermal equilibrium
ii. All parts of a system must be in thermal 

equilibrium if the system is to have a definable 
single temperature.
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Entropy ‐ a measure of the number of accessible states Ω
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Note: if 2 interacting systems are not yet in thermal equilibrium, then the 
2nd law demands that the energy must flow from the hotter system to the 

l d t i
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cooler one, and not vice  versa.
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Add Heat, temperature remains constant
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ccv
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Order & Disorder
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Entropy changesEntropy changes
An Increase in disorder results in an increase in 
entropy.

- S increases when solid – liquid, liquid – gas
- S decreases when gas dissolves in a solventg
- S increases as temperature increases
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Example: 

A sample of 1 kg is heated to 300 K from absolute zero. Determine the entropy

c = 5T 1/2 J/kg.K

A sample of 1 kg is heated to 300 K from absolute zero. Determine the entropy 
of the sample at 300 K. 

(Take the specific heat of the sample as
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161J/kg.K
301 J/kg K

J/K
301 J/kg.K

173 -161+301= -289 J/kg.K

-289 x 300 = - 86.7 kJ/kg (heat is given out by the system)
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THAT’S 
ALL FOR 
NOW!!NOW!!
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