
Practice Problem P6

N moles of an ideal gas initially at (P0, V0, T0).

a) (P0, V0, T0)  (P1, V1, T0)    (isothermal) Assume Cp is constant
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b) Two steps: (P0, V0, T0)  (P0, V1, T1)  (P1, V1, T0)         Cp is a constant
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Adding the two, we see that the dT terms cancel out.
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Same answer as part a), just as it should be, because S is a state function (path independent).

c) What if Cp is not a constant:   Cp/R = A + BT + CT2?
Well, normally this would make some difference somewhere.  But in our case, we see that our
answer (the ∆S for the overall process) does not depend on Cp.   ∆S1

t and ∆S2
t will have to be

evaluated differently, but the overall ∆St is the same.

Note:  This does not mean that in every process it doesn’t matter whether the Cp is assumed to
be constant.   It’s just that in our case, the change in entropy doesn’t depend on that assumption.



Practice Problem PT1

We’re adding 1.055 x 106
 kJ to a 18.14 kg mol mixture of 50 mol% ethylene and 50 mol%

ethane, intiially at 260oC.  Heat exchanger is operating at approximately atmospheric.  What is
the final temperature?

We know we’re applying some Q at some constant pressure (approximately atmospheric) and we
want to calculate T.  We know that for constant pressure:

∫= CpdTnQ = 1.055 x 106 kJ  (Q is positive since we’re adding to the system)

In fact, to be precise here, since we have a mixture, we’ll write the terms for each species:
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We’re not told that the Cp is constant.  So we have to use Cp as a function of T from Appendix
C.  Cp(T)/R = A + BT + CT2 + DT-2.   Putting that in our equation:
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From table C.1:
A B C D

ethylene 1.424 14.394 x 10-3 -4.392 x 10-6 0
ethane 1.131 19.225 x 10-3 -5.561 x 10-6 0
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Solving this gives us Tf  = 1132 K.
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