HW 9 solutions

Problem 9-18 solution

From Eq. (9.11)

_n Ny dN, Av Av
O, = UZ’ o, = UZ = dr = A(ér%l - (I)l—m) = T(nr - nl) = T(no —2n)
Since v and v2 does not depend on time (they depend only on temperature which is kept the same in both volumes),
we get the differential equation

dN|(t) Av dny(t) Av
= Lo-2m()] = T = g - 20 (1)
with initial condition n; = ng.
t=0
Solution:
d Av Av o
Fn;nl = ﬁdt = In(ng—2n) = — %t + const = mg—2n = Cxe !

From the initial condition we get C' = —ng so the solution is

nm(t) = %(1 + e_%t)

As expected, at t — oo we have nj =n, = 3

In terms of pressure P = "”;“72 we get
P = (14
Problem 9-20 solution
(a):
In the adiabatic process
SW = PdV = NkT% = —dU = —;deT = % = —g% = V = constxT" % = VT? = const

Since PV = NKT we get
V(PV)% = const = P3V3 = const < PV3 = const

(b):

TP~% = const = T ~ P3

= 2 ~T = V2~ VT ~ P5



