Problem 7-10 solution
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Problem 7-29 solution

Q:Is C = AT'Y? 4+ BT® OK?
A: Yes, since C — 0asT — 0 and
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Problem 8-1 solution

(a):
From Eq. (6.45)

SA = na (Cv N + Rhl ) + SOA partition removed S;‘ = na (CU In Tl + Rln M) —+ SOA
- / V1Y‘EV2

Sp = nB(cv nTO+R1nVO)+SOB SB = nB(CvlnTO'i_RlnT)'i'SOB

= AS = S, +55—-5S4—58 = RTLAIHL‘J,ZV2 +Rn31n7V1‘J}2V2 = RnAlninAjA"B + RnpIn 24Atnse

(b)
If gas is the same, partition is irrelevant = should be AS = 0 rather than : Gibbs’ paradox.
Resolution: in quantum mechanics (suppose the gas is monoatomic so ¢, = %R)

vV 3 5 3 ., m
S = Nkp|ln4 + 5 InksT| + Nkg |2 + 5 In (5]

where N is a number of molecules (number of moles is n = AI[\; where Ny is the Avogadro number).

Now for different gases

Sa = Nakp|Ing=+ 3InkpT| + Nakp|3 + 3In (55=)

partition removed
—

Sp = Ngkp mﬁ-pilnszT + Npkp |3+ 35 (5%2)
S = Nakp|In V% 4 3InkpT| + Nakp|3 + 3 1n (52)
- S, = Ngkp ln%+%lnk3T + Npkp |5 + 5 1In (552)
= AS = S)+85—8a—8p = = kpNaln B2 4 g Npln Yl

same as before, while for identical gases

Si = Nakp 1nN 3lnkBT + Nakgp|3 3 ‘;’ln(zﬁz)

Sp = Ngkg ]nN—B %h’lk‘BT +NBkB 2 71n(#)

= Shyp = (NAJrNB)kB[ln N‘/liJ‘\/}2 +31nkBT}+(NA+NB)kB[2 3111(27’:}12)

partition removed

= AS = 84+ S —Sa—Sp = kp(Na+ Np)In 252 —kgNaln 3~ — —kpNpln 3= = 0
since I‘\;l = NLE = J\}EIKZB =



Problem 8-3 solution

(a)

Analog of Eq. (8-15) dG = — SdT + VdP + pdn:

(b)

dG is exact = Maxwell’s equations:
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