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Met 320 HQ 2 Nov 1, 2007 
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 20 points. 
   
1 a)  Write the Fundamental equations for a closed system for dH 

dU = TdS-PdV 
 H ≡ U + PV 

dH = dU + PdV + VdP = TdS –PdV  + PdV + VdP 
dH = TdS + VdP 

b)  The Definition of Chemical potential μi  ≡ 
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c) The Criterion of Equilibrium at dT = dP = 0 
dG ≤ 0 
 

d) What is the Maxwell Relation from dU = TdS-PdV? 
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e) What are the two Other Thermodynamic Relationship arising from dU = TdS -PdV? 
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2. Use the Attached JANAF tables to answer the following questions 
 a)  ∆H° for the reaction below at 1300 K.  

   Mg(s) + Cl2(g) =  MgCl2 (L) 

2( ) ( ) 2( ),1300 _ ,1300 _ ,1300 _ ,1300

141.340 ( 1.993) (0) 139.347 /
L S

o o o o
R K Form MgCl K Form Mg K Form Cl KH H H H

Kcal gmole

Δ = Δ −Δ −Δ

= − − − − = −
G  

b) the amount of heat it would take to raise one gram mole of pure solid Mg at 500 K to 
gaseous Mg at 2500 K. 

 
Use REFERENCE State 

( ) ( )2500 500 2500 298 500 298

46.227 (1.267) 44.960 /
H H H H H H
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− = − − −

= − =
 

Mg(S), 500 K 

Mg(S), MP = Mg(L), MP 

Mg (L), BP = Mg (G), BP 

Mg (G), 2500 K 



  

c) How much heat is required to vaporize solid Mg at 500 K to  
gaseous Mg at 500 K? 
Mg(S), 500 K = Mg(G), 500 K 
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3. Using only the data provided below, find the Heat of Reaction for the combustion of C2H2 with 

oxygen   C2H2 (g) + 2.5O2(g) = 2CO2 (g) + H2O(g)  at 500 K  (Draw A Calculation Schematic) 
 Species Heats of Formation Cp    
  (Cal/g mole at 298°K) (cal/ gmole °K) 
 C2H2(g) + 54,190 19.0 
 H2O(g) - 57,800 10.5 
 CO2(g) - 94,000 13.6 
 O2(g)  8.6 
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4. The volume change for one mole of Pb going from solid to liquid is 1.25 cm3/gmole while the 

heat of fusion is 4,810 Joules/gmole.  What would the melting temperature be at 1000 atm?  The 
melting point is 600 K at 1 atm. 
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5. (Work either a or b.  If both are worked only a will be graded.) 
a)  The vapor pressure of ice at its melting point (273 K) is 4.579 Torr and increases to 760 

Torr at its boiling point of 373 K.  Determine the heat of vaporization from these data. 
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b) The vapor pressure of silver in atm is given by the expression 

  15,205ln 1.255ln 21.79ZnP
T

= − − +T           Zn(Liq)  Zn(Gas) 

i) What is the T-dependant expression for the Heat of Vaporization? 
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ii) What is the difference in zinc’s Cp(Gas) and Cp(Liq)? 
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