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Attached: Text data sheets; 4 JANAF sheets: Al(ref, cry, liq, gas)


1.
Write the 

a.
Fundamental Equations beginning with dU=TdS - PdV
b. Maxwell Relations
c. What is the definition of chemical potential

d. What is the criterion of equilibrium at dT = dP = 0?

2. 
A 100-liter thick-walled steel tank accidentally raised to 468 C (1.1*Tcritical) and a pressure of 3,205 psi (218 atm) is believed to contain only 373.3 moles of actual H2O based on the Ideal Gas Law.  What do you think the real number of moles is?
3.
a) 
The heat of vaporization of Zn is nearly a constant 119,300 J/gmole from its melting point of  693 K to its boiling point (PZno = 1 atm) at 1180 K. Calculate the vapor pressure at its melting point.

Work either 4 or 5,  If both are worked # 4 will be graded and will be #5 discarded

4.
a) 
Using the attached JANAF Tables, determine how much heat is required to raise one mole of pure, solid Al from 298 K to pure, liquid Al at 1800K?  Circle the numbers used rewrite them here.

b)
Using the tables from the text supplied, show how to calculate the answer to Part a).  Show all numbers values needed.
Work either 4 or 5 if both are worked # 4 will be graded and 5 discarded

5.
Draw a calculation schematic by which you could determine the adiabatic flame temperature for the combustion of one gmole of C(graphite) starting at 1000 K with air (21% O​​2  & 79% N2) at 298 K to form CO2(g).  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.

Scratch (discard)

