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ds>Clansins inequality A =U-TS

lastclass defined A
=

Helmholtz free energy
atConstantTV:Adecrease for a spontaneous process
Also, for a spontaneous process, DArepresents themaximule
useful work obtainable

For a non-spontaneous process
Arepresents the minimum work we need to supply to make this
processhappen.

Const TIP: dH =

6q +6W"PV +vaP*d(u+PV)
-"V

=> dH =TdS => d(H -TS) =0
mo

spont G
=

H -T5

G
equill. aibb' free energy

time

dH =Gq-Sw + GWusesul +AV-NAP

rev:Wuseful max =d1t -TdS -dG
or Wuseful:AG

T,P, V, U, H, S, A, G ⑪RT
you only need to know 2
variables to know all 3

UdU=69 +60:Ggrer+Swver:TdS-DdV<-same concept

-

regardandare natural variables oflike
HWI du =

&y)dS +(M),dV =T =y), and p =)s
↓ ↓

EXv/Es (i)
S

= - zp)v
Maxwell Relation

These

areequal
nor anend,



Now for H

dH =dutPAV +vdP =par+50VIvap
dH =TdS+VdPS,Pnatural variables

d(t =+1)ds +(),dP T), rp Maxwell

A dA=d(U-T) =TdS-PdV-TdS-SdT

dA=-PaU-SdT V.T natural variables

dA =

EX)dV +y).T2*). =S)+Maxwell

ada=d(H-TS):TdStrdP-TdS-SdT=VdP-SdT

P.T natural variables
Maxwell

da =

2),dP +2B) => V=-),S:2),2 -

+

Spontaneity PV =nRT

du =atconst. s,V
&10 atconst. 5,p
dA=0 atconst V,T
da=0 atconst P,+


