South Dakota School of Mines and Technology

Department of Materials and Metallurgical Engineering

MET 320
HQ 1
MI 220

9:00 AM 

Sept 19, 2012





ASK THE EXAM PROCTOR NO QUESTIONS ABOUT THE EXAM 
· If there seems to be a problem, note the trouble, make a reasonable assumption and work the problem under your assumed correction.

· There has been no attempt to write problems with errors.

CLOSED BOOK and NOTES and NO CALCULATORS 
· Algebraic Answers Preferred  
· Leave R in the equation but write out its value to achieve proper units.

UNITS (Algebraic answers should be left in a form to obtain these units
· q, w, U, and H [=]  Joules  

· V[=]Liters

· T  [=] K 

· P [=]  atm

SHOW ALL WORK ON THE SHEETS PROVIDED.

· Turn in only the problem sheets with the problems on them.  
· Keep or discard all other paper   

4 PROBLEMS OF EQUAL VALUE   

· Work the problems that seem the easiest first.
1. A heat pump is operating between sinks at 310 K and 300 K.  How much work energy is needed to provide 100 J of heat to the sink at 310 K? Assume no frictional losses (i.e. theoretical work).

2. Ideal diatomic gas in a cylinder at 1 atm and 300 K is adiabatically compressed to 1/10th its original volume.  
a) What is the final T?
b) How much work was done in the gas to compress it? 
c) Why would there be a difference in the computations if the ideal gas were monatomic?
3. Two moles of ideal monatomic gas at 500 K and 10 atm isothermally expand reversibly to 1 atm.  Show how to compute
A. w

B. q

C. U  
D. H  
4. Three moles of ideal monatomic gas at 500 K and 1 atm receive 3000 J of heat while having 1500 J of work performed on it.  What is the final temperature of the gas? 
Scratch paper – Detach this sheet and take with you – It will not be considered for grading.

