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. (30) Using dG=- ST + VAP + pdn it

) Show that 1"~ at a liquid-vapor equilibrium undtr m
temperature and pressure, ,

T=0, 0{’” dn'l- m-:-dﬂ,-o o nodieataes

For pure water, skefel
coordinate,
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Derive  expression  for  the llquld-wlld
coordinate,




3. (40) Atoms in a single crystal are found to have vibration energy states

that are separated by a constant difference, €,.

1) If the degeneracy at every state is single, sketch the population of
atoms as function of the vibration energy. P.
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2) By neglecting both zero-point vibration and electronic energy, show
that the partition function of the crystal is;
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3 1. ‘ . ]
) In order to determine the vibration partition function for N

indistinguishable atoms. sl

: S, should you or shouldn’t you apply the fact

‘ 3 . : or
(I/N1)?  Explain why. 253 |
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' ?# | 4) Once you have determined the partition function, how woult[ ;

you determine thermodynamic energy including U, H, and G?
Assume that electronic energy is negllgible

“’ )’ nes Q'M f.c.(z,r‘_

S. (30) For (’()(g)+-};-())(g)=(’()2(g). fjﬂ
1) Derive the Van’t Hoff Equation from the first principles for all ' 2k |

chemical reactions, as below;

Avn G'=RT In K, ;
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2) Under the standard state and  the reaction  was ‘ .
isothermally at 25 °C, assume that the initial reactant mixture
contains a 4:1 ratio of CO and oxygen. A, G is zero for oxygen
gas at the standard state and 235 "C. What is the mole fraction
of CO2 at equilibrium, if fugacity coefficient is 0.9 for all gases? il
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J) Under the standard state, explain and sketch how A ., G" of the
reaction will vary as function of reaction temperature.
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