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Carefully read all the problems. The first page has potentially useful information. The last page 
is for extra writing space. 

R = 8.3 14 J K-' mol-' R = 8.3 14x102 L bar K-' mol-' R = 8.206~10-~ L atm mol-' K-' 

1 atm = 1.01325 bar TIK = TI0C + 273.15 1 atm-L = 101.325 J 1 bar-L = 100 J 
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Please sign at the bottom to certify that you have worked on your own. 
I certifL that I have worked the following exam without the help of others, and 
that the work I am turning in is my own. 

Signed: ............................................................ 
Signature Date 



1. TrueIFalse Circle either T or F for each statement (10 points each) 

@ F The activity of a pure solid is approximately equal to one because solids are 
incompressible and have a small molar volume. . 
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0 F 
For the following reaction ARGO greater than zero. 

2H20(1) -2H,(g) + O,(g) yqs w b a  5bL 

T b) For the following reaction increasing the total pressure will increase the equilibrium - constant 

When a mixture of NO, and N204 is at equilibrium, the chemical potential of NO, is ' higherthan that of N20> i 

T @ If d,SO > 0, the equilibrium constant for a reaction will always increase with increasing 
temperature hu b0c.t Or 



2A. (25 points) 
Below is plot of the 1nK vs 1/T for a reaction. Use this plot to estimate ARHO and ARSO for the 
reaction. 

If you can't give a numerical answer, say whether you think each is positive, negative, or zero. 

2B. (25 points) 

A small amount of solid A is placed in an evacuated container (initially only A) allowed to come 
to chemical equilibrium at a constant temperature of 300 K. If ARGO= -5 kT mol-' for this reaction 
what is the total pressure at equilibrium? 



3.  (50 Points) 

For the following reaction 

Substance A,HO (kJ mol-') So (J K-' mol-') 
H2(g) - 131 
F2(g) - 203 

HF(g) -27 1 174 

You start with 3 moles of HF(g) at a constant temperature of 298K and a pressure of 1 bar, what 
is the partial pressure of H, at equilibrium? 

Would you get more, less, or the same number of moles of H, if you increased the pressure to 4 
bar, 54W . r i  K 
Would you get more, less, or the same number of mdes of if you increased the temperature to 
NOK? O H ' ~  .'- T? a;& 

0 f i  C" = b,h" - TO& ttr' 
a 
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4hg = z[ \~Y) - 203 -)'\ 
- - 13 5 K-' w4tf 
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D,G = -Syl ooo - [??$y\?l = -SW, ob6 7 
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4. (50 points) 

Silver oxide decomposed to silver metal and oxygen gas by the following reaction 

39 g of Ag20 is placed in an evacuated camber with a volume of 10 L. The temperature is raised 
to 175OC and the system comes to equilibrium. At equilibrium you find there is 5.77 g of silver 
metal. Given that ARHO for this reaction is +62.2 kJ mol-I at 450 K, what are ARGO and ARSO at 
450K? 
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