Chapter 19 Problem 67 f

Given
Op—a+bT+CT2

a =336 % molK
b=293x1073 L
c=213x107° L
n = 2.0 mol

Ty =20°C =293 K
Ty =200°C =473 K

Solution
Find the entropy change as the gas heats isobarically.

Since the temperature changes as the gas is warming we must integrate to get the entropy change.
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The heat required to warm the gas is
AQ = nCpAT

Therefore, for infinitesimal temperature changes
dQ) = nCpdT

Substituting 2 into 1 and integrating gives

Ty Ty
AS_/nCpalT _/n(a+bT+cT2)dT
B T T
T To
Ty
AS:/n(a/T+b+cT)dT
To

AS =n (aln(T) + T + LcT?|,!

AS =n (aln(Ty/Ty) + b(Ty — TO) + 3c(TF = 13))

= (2.0 mol)((33.6 —4—) In(322) + (2.93 x 107° —L5)(473 K — 293 K)
+3(2.13x 107° m)((473 K)? — (293 K)?))

= (2.0 mol)(16.092 —7— + 0.527 —I )

= (2.0 mol)( —I—) = 36.2%

mol K
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