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Work all problems:

1. In a van der Waals gas, does the volume affoct the heat capacity? ‘The internal
energy?  Provide a quantitative discussion.  {15%)
2 Consider a bitnary solid solution AB.
(a) Derive the Gibbs-Duhem equation {5%)
{b) Prove that if the solute obeys Henry's law then ihe solvent obeys Raouit's
faw.(5%0)
3 Dietermine the maximum pressure of water vapor in wet hydrogen at 1 atm
| pressure in which chromium can be heated without oxidation occurring at 1500°FK
 Isthe axidation of Cr by water vapor exothenmic or endothermic? For
Hix) + 1/204(g) =H,0{g) GP= 246000 + 54.8T joules
2Cr{s) + 3/20.(g) = Cr,04(3) "= -1120300 + 260T joules  (20%)
4. The activity coefficient of component A in a binary solution is known to be of the
form exp C(1-2x+x2¥T, where C is a constant and x is the mole fraction of A
(a) Write out the partial molar free enesgy for component A{5%)
(h) Starting from (z), derive the parisal molar free energy of compenent B.(5%)
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and enthalpy change of mixing (5%)
{d) If mixing is exothermic, draw the vapor pressure ratio for A as a function of
the composition.(5%5)
5. (a) Detive the Clapeyronequation and Clansius-Clapeyron equation.(3%)
{b) Draw a schematic phase diagram for H,0 and expiain why skating on ice is
possible (5%)
(¢} Derive the Gibbs phase rule, F=C-P+2. (5%)

6 Derive the following equation and fill the blank in the equation
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7. (a) State the First and also the Second Law of Thermodynamics.(5%)
(b) Try to explain entropy from both classical thermodynamics and statisticad
mechanics.(3%a)




