THIRD LAW OF THERMODYNAMICS

The entropy change associated with any isothermal reversible process. of a
condensed system approaches zero as the temperature approaches to zero is called third
law of thermodynamics by Fowler and Guggenheim. Planck added further that not only
entropy change is zero but also entropy itself 1s zero for sohds at 0 K.

EXPLANATION
The Helmholtz free encergy ol a svstem is defined as
F=U-TS = -eceen=- (1)

For an infinitesimal reversible process

dl dU - TdS -SdT
First law 1s dQ = dU + Pd\

dl- dQ - PdV - TdS-SdT
Sccond law is dQ = TdS

dr IdS PdV - TdS -SdT
dFF = = PdV -SdT - ------- (2)
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Comparing ¢q(2) and ¢q(3)
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Hencee eq( 1) can be written as
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Put eq(6) in eq(5)
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When T becomes small, § also becomes small and so we can take 1 equal o O
and B equal to &f3. Thus
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Using eq(7)
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