Problem Set 3.1

1. The enthalpy of vaporization of chloroform (CHCl3) is 29.4 kJ mol-1 at its normal boiling point of 334.9 K. Calculate (i) the molar entropy of vaporization of chloroform at this temperature, and (ii) the entropy change of the surroundings. 

2. One mole of a monatomic ideal gas initially at 298 K and occupying 10 L is caused to expand, with the surroundings maintained at 298 K, to a final volume of 20 L, in three ways: (i) isothermally and reversibly, (ii) isothermally against a fixed external pressure of 0.5 atm, and (iii) adiabatically against an external pressure which is held fixed during the process of expansion at 0.5 atm. Calculate (S, (Senv, (H, (T, (A, and (G, for each path, where the data permit. 

3. Calculate the standard enthalpies and entropies at 298 K and 398 K for the reaction: CO2(g) + H2(g)  (  CO(g) + H2O(g). Assume that the heat capacities are independent of temperature. (The standard molar enthalpies of formation for H2O, CO, and CO2, are: -241.8 kJ mol-1, -110.5 kJ mol-1, and –393.5 kJ mol-1, respectively. The standard molar entropies for H2O, CO, H2, and CO2 are: 188.8 J/K, 197.7 J/K, 130.7 J/K, and 213.7 J/K, respectively, and their molar heat capacities at constant pressure are: 33.6 J K-1 mol-1, 29.1 J K-1 mol-1, 28.8 J K-1 mol-1, and 37.1 J K-1 mol-1, respectively).
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