volume V/2, as shown below, The calls are in contact with a heat reservoir at temperature T.

Consider an ideal gas of particles having mass m and initially confined to two isolated cells, eac! of -l P ) , S

v | wi
& I

(00077777

At time t=0 the left cell has pressure p\(0) and the right one p,(0). At this time a very small hole of area A
is opened in the partition that separates the two cells and mixing oceurs.
a) Calculate the pressure p, inside the left cell at an arbitrary time t> 0.

Thisisa prcblcm dealing with effusion. The relevant equatlon gives the number of molecules whlch strike
amutareaufawallperumtnme((bo) '

'=T~£’-7-— . (Reif eq 7.11.13)
One can usc this information to write a differential equatlon for the pressure, which will yield p(t) when
solved.

Using the equation for Dy, write the change in the number of molecules in the left cell {An,) as:
Ay =D i ™ Pt g

An, =-E22PL 4
2amkT

Where At=time interval
If a sufficiently small hole is made in the wall of a container, the equilibrium of the gas inside is disturbed
to a negligible extent (Reif pg 273). Thus, one can write an expression for the change in pressure by using
the ideal gas equation of state:

Ap—g-— = (AT

2kTAn
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Now one can use the initial condition to write p2 i terms of p; D, - Since the total number of molecules
must be conserved, one can write:

Piot Dy =y + )R = AT




Where. N=total number of molecules

Solving for }:Yields: ' _
-  2ANKT —

' | P % P
This exprcséion for p, holds at ali times, allowing one to write

dp, _(2}\&?_2—)__ kT NkT {kT
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dp, __—44 [AT
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" Use the initial condition to find C.
| | NAT
0 -—+C
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C=p(0)——
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Thus,

NET NET —44t | kT
P;(f)=7+( 1(0)"7]3’( Tﬂﬂ' ,

b) What should be the value of p, ast —> c0?

Since the volumes of the two cells are eqﬁal, one would expect them to each contain half of the gas
" molecules for sufficiently large times. So one would expect to find that

P
2

NikT -
py{0) = v

'Evaluating the result of (a) for f = <o gives exactly this result.



