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Example the Helmholtzfunction A
extensive variable
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the partition function

instatisticalmechanics

Example the Gibbsfunction G
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T pit independentvariablesOLEHFTE
eg phasetransformation

most chemicalreactions

No information is lost in theLegendreTransformation

Thegain is a new function expressedin thermodynamic coordinates

ameanable to the experimental situation at hand
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Maxwell's Relations thermodynamic potentialfunctions
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Example U UMS
if the internalenergyfunction U isknown

dU HavsdVtGulagvdS as afunctionof us
then we can calculate alltheother

pdVtTdS thermodynamicproperties
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Workof simple system Intensivecoordinate Extensivecoordinate Work J
generalizedforces generalizeddisplacement

Hydrostatic system p V pdV

Wine T L 7dL

Surface film 8 A TDA

Electrochemical cell E Z Edz

Dielectric Solid E P Edp

Paramagneticsolid µoH M µoHdM
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a simplesystem would not bepresent



Maxwell's Relations

exact differential Z 2 ix y
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PMlayly Handy
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Maxwell'sRelations

Start Hapu

Hap Happ

Very useful at any equilibrium state of a hydrodynamic system

it provides the relationship between measurablequantities and notmeasurablequantities
or difficultto measure

e.g Haply Http
we can determinechangesofentropy by quantities that can be measured
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Tds Equation

1st entropy S TV
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