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Microscopic Origin of Pressure 



Statistical Mechanics of w and q 
Recall from stat mech: ( ) ( ) ( )
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Differentiate: 
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Compare this to dU = !wrev +!qrev

!wrev = pj N,V,!( )
!Ej

!V
"

#
$

%

&
'
N

dV
j
( Infinitesimal change in the energy 

levels, probability remains the same. 

!qrev = Ej N,V( )dpj N,V,!( )
j
! Infinitesimal change in the probability of 

levels, energy levels remain the same. 



Statistical Mechanics of w and q 
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Infinitesimal change in the energy 
levels, probability remains the same. 

Infinitesimal change in the probability of 
levels, energy levels remain the same. 
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Pressure 
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Given, 

And the definition of pressure-volume work, 
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"wrev = #P dV

We can determine the pressure as, 
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Cf. Video 3.4 where we used this relationship without derivation to prove 
that the partition function for the monatomic ideal gas is consistent with 
the ideal gas equation of state 


