


In class Professor Carter showed that the entropy of an ideal gas is a function of state

as it is a perfect di�erential.
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From this an alternate de�nition of the heat capacity at constant volume and molar volume

are:  
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He also introduced the Gibbs Free energy G = U � TS + PV . Using the di�erential

form of the Gibbs Free energy write alternate expressions for the entropy and volume.

Solution 6.2

First lets write the Gibbs Free energy in it's di�erential form for an ideal gas.

G = U � TS + PV

dG = dU � TdS � SdT + PdV + V dP
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are many other consequences of the form of the Gibbs Free energy that will be examined
later in the course.

Example Problem 6.3

A kilo of liquid water transforms to ice in a giant freezer at atmospheric pressure and

the melting temperature. Given the latent heat of fusion, Lf = 334kJ=kg, calculate the

molar entropy of fusion for water, Sf .

Solution 6.3

The latent heat of fusion is the heat given o� by a liquid when it transforms to a solid at
the melting temperature and pressure. For the freezer: �Sfreezer =

Lf

T
.This is a reversible

transformation. So �Suniverse = 0 and therefore �Swater = ��Sfreezer. The latent entropy
of fusion is the entropy change of the solid upon melting.

Sf = ��Swater = �Sfreezer =
334kJ=kg
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It should be noted that the latent heat of fusion and entropy of fusion are reported as
positive numbers. So the interpretation could be that each is the change in that property
of the system on melting or the change in that property of the surroundings on freezing.


