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1. Please show that for an ideal gas,

), =0 (5), =0 10%)

2. Please find expressions for (0S/3p)y, (85/08P)r,and (8H/AP)r for the

Redlich-Kwong equation of state, that is

RT ap?
b RTp p

T1-bp (1+bp)T2
Where 0 is the density, a and b are two parameters for the equation of state.
(15%)

3. Please show that for the ideal solution, AH,,;;, = 0. You may derive it from the
Gibbs free energy change of mixing. (10%)

4. Please explain Debye-Hiickel theory for the electrolyte solution in detail.  (15%)
5. The excess Gibbs free energy of a certain binary mixture containing A and B two
components is equal to gRTx,(7-x,) where g is a constant. Find an expression

for the chemical potential of A component in the mixture.  (10%)

6. Please show that, for a transition between two incompressible solid phases, AG is
independent of the pressure. (10%)

7. The volume of a newly synthesized polymer was found to depend exponentially
on the pressure as V = V,e"P/P* where p is the excess pressure and p* is a
constant. Please derive an expression for the Gibbs free energy of the polymer

as a function of excess pressure.  (10%)

8. Please prove the following relations:

@ ), &), - &), &), =1
® (), = G, (6)),

(20%)
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