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No questions are answered during the exam.  If there seems to be an error in the question, state a reasonable correction and proceed with the solution.
R = 1.987 cal/K•gmole = 8.31 J/K•gmole


1. 
Write the 

a. Fundamental Equations 


dU = TdS – PdV 


dH = 


dA = 


dG =
b. The Maxwell Relations that comes from dU = TdS - PdV
c. The so-called “Other Thermodynamic Relationships” that comes from dU = TdS - PdV

2. 
What is the entropy change for the ideal mixing of 40 moles of Helium with 60 moles of Argon? 

3.
What is the 

a) Criterion of equilibrium for a system at constant T and V?
b) Criterion of equilibrium for a system at constant T and P?

c) The starting point for deriving the Clausius Equation?

d) The definition of chemical potential?

e) The Gibbs-Helmholtz Equation?
4. 
All the reactants and products in the following reaction are in their most stable form at 298 K.

3 Mn + Cr2O3   = 3 MnO + 2 Cr 

Calculate at 298 K the
a) Enthalpy of reaction and

b) Entropy of reaction

5. 
Draw a calculation schematic by which you could determine the AFT (adiabatic flame temperature) for the combustion of one gmole of C (graphite) starting at 298 K with oxygen at 700 K to form CO2. Show how to calculate each enthalpy change and give the appropriate values for the required parameters from the data sheet. No computations or integrations are required – just the schematic with T labels.
6. 
Show how to calculate the heat of vaporization of Mg from the following data: the vapor pressure at the melting point (922K) of 4.08 x 10-3 atm and its boiling point (p = 1 atm) is 1363K. 
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