Classical Physical Model of Pressure
• Assumptions

	





	● random thermal motion

● Non-interacting point masses

● Elastic Collisions






• Consider one molecule

•
The particle travels a distance 2a between collisions for a time of


2a/ux  sec

•
Force is a result of the change in momentum    F = m  EQ \o(x,••)  =   EQ \o(p,•) 


Fx =  EQ \f(∆P,∆t)   =  EQ \f(2 m ux, 2a/ux)   =  EQ \f(m ux2,a)  
•
Pressure is the force per unit area


Px =  EQ \f(Fx, Area)    =  EQ \f(m ux2/a,b•c)   =  EQ \f(m ux2,a•b•c)   =  EQ \f(m ux2,V)  
• Consider N molecule

•
Ptot =  EQ \i\su(i, , Pi)   =  EQ \f(m,V) \i\su(i, , uxi2)   =  EQ \f(m N,V)   <ux2>

•
where <ux2> = EQ \f(1,N)  \i\su(i, , uxi2)      is the averaged square speed

•
The gas is isotropic (average random motion is the same in any direction)

	


	<ux2> = <uy2> = <uz2> =  EQ \f(1,3) <u2>

PV =  EQ \f(N m, 3)   <u2>  EQ \b(\f(Na,Na))  
PV =  EQ \f(n Mwt,3)    <u2>




PV = n RT      (           <u2> =  EQ \f(3 RT,Mwt)        and       urms =  EQ \r(\f(3 RT,Mwt))   
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