SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

DEPARTMENT OF MATERIALS AND METALLURGICAL ENGINEERING


Met 320
HQ 2
Oct 24, 2014
CLOSED BOOK and NOTES - NO CALCULATORS - SHOW ALL WORK ON THIS SHEET - 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.  

ALWAYS BROWSE THE ENTIRE EXAM FIRST. THEN WORK THE SHORTEST, EASIEST PROBLEMS FIRST.  Each problem is worth 16 points.

Provided: Thermo Tables from the text. 

Return it unmarked in a separate stack.  It will not be considered for grading.

1.
Find the configurational entropy change when 2 gram moles of Ag are alloyed with 3 gram moles of Pd.

2. Tool Kit Problems:

a) Write the Fundamental equations emanating from the definitions of H, A, and G.

dU = TdS – PdV
b) What is the Maxwell Relation from dU = TdS – PdV?
3. Draw a calculation schematic for determining the adiabatic flame temperature for the combustion of CO gas with dry air (21% O2, 79% N2) to form CO​2 gas.  The air is preheated to 500 K.  The CO is at 298 K and the only heat of formation data available are at 298 K.  Heat capacities are known. 
4. Using the JANAF data provided, how much heat would be required to raise one mole of solid Cu at 298 K to pure gaseous Cu at 3000 K?  (It is a good idea to describe briefly how you obtained this number and to mark the data sheet(s) at the appropriate place(s) so partial credit may be assigned in the event your write the answer incorrectly.)
5. Using the Gaskell textbook data attached, find the heat of reaction at 1000 K for the reaction 


Tis) + O2(g) = TiO2(rutile). 
Provide all the info so a high school student could complete the calculation with a calculator.
6.
Determine the vapor pressure of gold at 1500 K from the following data:


Boiling point of Au = 3130 K



Heat of vaporization of Au = 3421,500 J/gmole


Assume the heat of vaporization is constant.
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Scratch Paper – discard or take with you
