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Ch12 free energy.

Motivation -> S:entropy gives a criterion for spontinuity
but not convenient because we need to know
too much aboutsurroundings
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Constant V,T * Claussius inequality

dU =(q + 8W = 89=dT (constant v) using Kelvin be always pos
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A =U -TS isn'tAU =0 atDT =
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Helmholtz free energy) this is general.Notideal
1VV. gas.spont,
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equil. A drops for spontaneous process
Aconstantatequilibrium or reversible

Time
①atconst V

Suppose thatw =a Wusesul Maximum worldobtainable
is under reversible conditions
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89: Swuseful darev:TdS

=du -TdS =dS)=dA6W
usefur,max

Wuseful
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Ts is the "bound"energy

U-TJ =Ais the "available" or "free"

Spont:AAis the maximum amountof work that you can get
outofthe system.

irrav:DAis the minimum amountofenergy required to
drive the process forward

*like charging a battery
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