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1. Calculate the mass of water vapor present in a room of volume 200 m? that contains air at 27°C on a day
when the relative humidity is 50%. (10%) \

2. A gasat350 K and 12 atm has a molar volume 15% larger than that calculated from the perfect gas law.
Calculate (a) the compression factor under these conditions and (b) the molar volume of the gas. Which
are dominating in the sample, the attractive or the repulsive forces? (10%)

3. A sample of 3.00 mol CH3OH(g) is condensed isothermally and reversibly to liquid at 64°C. The standard
enthalpy of vaporization of methanol at 64°C is 35.3 kJ mol™. Find w, g, AU, and AH for this process.
(15%)

4. Calculate the final temperature of a sample of CO; of mass 8.8 g that is expanded reversibly and
adiabatically from 300 cm® at 298.15 K to 2.00 dm®. (Cpm=37.11 J K™ mol™) (10%)

5. The enthalpy of vaporization of methanol is 35.27 kJ mol™ at its normal boiling point of 64.1°C.
Calculate (a) the entropy of vaporization of methanol at this temperature and (b) the entropy change of the
surroundings. (15%)

6. Suppose that 2.5 mmol Arg) occupies 72 dm? at 25°C and expands to 150 dm®. Calculate AG for the
process. (10%)

7. The vapor pressure of a substance at 25°C is 60.1 kPa and its enthalpy of vaporization is 33.0 kJ mol ™.
Estimate the temperature at which its vapor pressure is 80.7 kPa. (15%)

8. The standard enthalpy of a certain reaction is approximately constant at +125 kJ mol* from 800 K up to
1500 K. The standard reaction Gibbs energy is +22 kJ mol ™ at 1120 K. Estimate the temperature at which
the equilibrium constant becomes greater than 1. (15%)




