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[1] In a binary A-B solution, the activity coefficients of A at temperature T is In 7 o = Xs?,

in which @ is independent of temperature. Please derive that In 7 5=A Xa%.(20%)

[2] (a) Derive the Clapeyron eequation (b) When the pressure is increased, what happen to the
melting temperature of ice? And what happen to the boiling point of water? Explain. (20%)

[3] Consider the gas reaction A+4B—2C+3D at1000°C and Py = latm. The volume ratio of
A:B:C:D = 4:3:2:1 before reaction. (a) write down the expression for equilibrium constant at
fixed pressure, Kp, in terms of partial pressure of A, Pa. (b)) Discuss the effect of total

pressure on Py (20%)
[4] Please derive (a) (8S,/8P)r=-(8V,78T)p (b) TdS=C,dT—T(dV ~8T)e dP. (20%)

[5] (a)Explain the second law of thermodynamics, (b) Using the second law, construct a
thermodynamic quantity that can be used to determine whether a reaction is spontaneous.

(20%)




