PHYSICAL CHEMISTRY 158B: Unit 3 mid-term exam – Spring 2009
This exam will last approximately 1 hour. Answer all the questions. Useful constants: NA = 6.0221367 ( 1023 mol-1, R = 8.314510 J K-1 mol-1 = 0.0820578 dm3 atm K-1 mol-1, 0.0831451 dm3 bar K-1 mol-1, 1 Pa = 10-5 bar = 9.86923 ( 10-6 = 7.50062 ( 10-3. 1 L = 1000 cm3 = 10-3 m3.

1. (a) The Gibbs-Helmholtz equation is given by 
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Use this equation to derive the Van’t Hoff equation, which shows how the equilibrium constant varies with temperature. (Hro for a certain reaction is approximately constant between 500 K and 600 K. It is found that Kp = 0.05 at 500 K. Given that (Hro = -70 kJ mol-1, estimate Kp at 600 K. What is  (Gro for this reaction.

(b) In the phase diagram of a pure material, the liquid-gas coexistence curve comes to an abrupt end. In no more than a few sentences explain what is meant by the critical point. Why do think such a point in not observed for the solid-liquid coexistence curve?
[25]
2. The equilibrium constant for the reaction described by the reaction 

2 HBr (g) ( H2 (g) + Br2 (g)

can be expressed by the empirical formula 
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Use this formula to determine (Hro as a function of temperature. Calculate (Hro at 25 oC.











[25]

3. The decomposition of ammonium carbamate, NH2COONH4 takes place according to:

NH2COONH4 (s) ( 2 NH3 (g) + CO2 (g)

Show that if all the NH3 (g) and CO2 (g) results from the decomposition of ammonium carbamate, then 
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, where P is the total pressure at equilibrium.
[25]
4. Calculate the solubility of LiF (s) in water at 25 oC. Compare your result to the one you obtain using concentrations instead of activities. Take Ksp = 1.7 ( 10-3. Hint: you will need to use the Debye-Huckel equation to determine activities.
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