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Given: R = 0.083145 L, bar mol™! K!

1. Calculate the change in the molar entropy (in JK 'mol™) of isoamyl alcohol when it is
vaporized at its boiling point. Iscamyl alcohol boils at 404.4 K at 1.01325 bar, and the molar
enthalpy of vaporization is 42822Jmol™ at this temperature. If isoamyl alcohol is vaporized
into the saturated vapor at this temperature, the process is reversible. Please round numbers in
the answer to 2 decimals places. (15 points)

2. Work done on the system is considered to the positive. C, 1is the heat capacity at constant
pressure. C, is the heat capacity at constant volume. U is internal energy. Proof that

C,-C,=| P+ [i[—j-) (G_VJ for a closed system and reversible process. (20 points)
ov ). \oT /.

3. K, is the equilibrium constant written in terms of pressures. X, is the equilibrium constant in
terms of concentrations. Calculate the value of the equilibrium constant X, for the dissociation

of gas D info gas F, D(g) &= 2F(g) at 600 K. The value of K, at600Kis 1.022x107".

(15 points)
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(6) N, isAvogadro constant. R isthe gas constant. Q is the number of equally probable

microscopic arrangements for the system. S is entropy. S is equal to

@ W)(e)  ® (@-(N,)  © [(R)-(nQ)]=(V,)

@) (InQ)+[(R)-(¥,)]

(7) The maximum partial pressure of water vapor in air at equilibrium at a given temperature is
the vapor pressure of water at that temperature. The actual partial pressure of water vapor
in air is a percentage of the maximum, and the percentage is called the relative humidity.
Suppose the relative humidity of airis 40% at a temperature of 25°C. The vapor
pressure of water at 25°C is 3186 Pa . Assume that the gas mixture behaves as an ideal
gas. If the atmospheric pressure is 1.2 bar , what is the mole fraction of water in the air?

(A) 0.01062 (B) 0.01593 (C) 0.0229 (D) 0.0345
(8) T represents temperature. g represents heat. S represents entropy. %ﬁd—;r- >0 occurs in
(A) an impossible process (B) a reversible process (C) an irreversible process

(9) Work done on the system is considered to the positive. S represents entropy. U represents
internal energy. ¥ represents volume. P represents pressure. T represents temperature.

(%] equals
T
(A) %{P—(Z_ﬂr} (B) —T{P+(ggj ] ©) 1{P+[2§J ]

(D) T{P—[g—gll

(10) Work done on the system is considered to the positive. S represents entropy. H represents
enthalpy. V represents volume. P represents pressure. 7' represents temperature.

[g%} equals
) _[V.,.[ZI;J ] ®) —T{[%‘EL—V} © ——[ +[?§J ]

(D) T[[gflf ] V}
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