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CLOSED BOOK and NOTES - NO CALCULATORS - SHOW ALL WORK ON THE PROBLEM SHEETS - DISCARD ALL OTHER WORK SHEETS.   If there seems to be an error in the problem statement, suggest a correction and proceed with your assumed correction.  Each problem is worth 25 points.

1. a) 
Find the configurational entropy change when 1 gram mole of Cu is alloyed with 9 gram moles of Au.

b) The Gibb’s Helmholtz Equation

c)  The Definition of Chemical potential  (
d) The Criterion of Equilibrium at dT = dP = 0
e) Write the Fundamental equations for a closed system
f) How would these equations differ for an open system?
g) What is the Maxwell Relation from dU = TdS-PdV?
h) What are the two Other Thermodynamic Relationship arising from dU = TdS-PdV?

2. A home heating furnace combusts cold methane CH4 gas at -23 °C gas with cold dry air (21% O2, 79% N2) at -3 °C to form CO​2 and H​2O gas that leave the furnace at 327 °C.  The only heat of formation data available are at 298 K.  Assume the heat capacities are known. 
a) How much heat is produced by the combustion if all reactants and products were at 298 K?
b) How much sensible heat is required to bring each of the reactants to 298 K?

c) How much sensible heat is required to raise each product from 298 K to 327 °C?

d) Draw a calculation schematic for determining the Adiabatic Flame Temperature. (The flue gas is not restricted to 327 °C in this case.)
3. Using the provided JANAF data to determine the following:
a) The heat of vaporizing one mole of liquid Cu at 1500 K.

b) The heat to raise on mole of CO2 from 298 K to 600 K

c) The heat required to raise on mole of solid Cu from 298 K to liquid Cu at 2000 K

d) The Heat of formation at 298 K for one mole of 

i. Solid Cu 

ii. Liquid Cu

iii. Gaseous Cu

e) The Entropy at 298 K of  one mole of 

iv. Solid Cu 

v. Liquid Cu

vi. Gaseous Cu

4.
Show how to find HoR and SoR for the following reaction at the indicated temperatures.  All reactants and products are pure solids from at all temperatures involved and there are no phase changes.  Provide values needed from provided tables.  No arithmetic needed.


3 ZrO2 + 4 Al = 3 Zr + 2Al2O3 

a) 298 K
b) 800 K







































