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1. Express Tv VC )/( ∂∂  as a second derivative of U, and find its relation to TVU )/( ∂∂ .  From this relation, show that for 

perfect gases, Tv VC )/( ∂∂  vanishes. (10%) 

 
2. The enthalpy of combustion of graphite at 25oC is -393.51kJ mol-1 and that of diamond is -394.41kJ mol-1.  What is the 

enthalpy of the graphite →  diamond phase transition at this temperature? (10%) 
 
3. In a thermochemical study of nitrogen the following heat capacity data were found 
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  the enthalpy of transition being 0.229 kJ mol-1; Tf =63.14K, 1
, 721.0 −=Δ mol kJ H m melt

o ; Tb =77.32K, 
1

, 58.5 −=Δ mol kJ H m vap
o .  What is the Third Law entropy of nitrogen gas at its boiling point? (10%) 

 
4. At 90oC the vapour pressure of toluene is 400 mmHg, and that of o-xylene is 150mmHg.  What is the composition of a 

liquid mixture that will boil at 90oC when the pressure is 0.5 atm?  What is the composition of the vapour produced? (10%)     
 
5. Calculate the percentage change in the equilibrium constant Kx for each of the following system: (a) H2CO(g) ↔  CO2(g) 

+ H2(g) and (b) CH3OH(g) + NOCl(g) ↔  HCl(g) + CH3NO2(g) when the total pressure of the system is increased from 1 
atm to 2 atm and the temperature is kept fixed.  (10%) 

 
6. The vapor pressure of solid NaF with temperature as  
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and the vapor pressure of liquid NaF varies with temperature as 
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calculate: (a) The normal boiling temperature of NaF 
(b) The temperature and pressure at the triple point. 
(c) The molar heat of evaporation of NaF at its normal boiling temperature. 

 
7. The virial equation of state for n-butane at 460K is Z=1+A/V+B/V2 in which A=-265cm3/g·mole and B=30250cm6/g·mole2.  

Calculate the change in the Gibbs free energy when the volume of one mole of n-butane is decreased from 400 t0 200cm3 at 
460K. 

 
8. During the chlorination of NiO in a reactor at 900K it is required that 90% conversion of the chlorine gas be achieved 

during a single pass through the reactor.  The reaction is )(2)(2)(2)( 2
1

gsgs ONiClClNiO +=+  

For which JG o
K 15490900 −=Δ , Calculate the required total gas pressure. 

 
9. Please explain the Gibbs phase rule. 
 
10. Please explain the Raoultian and Henrian standard states (Raoult’s law and Henry’s law). 




