Chem 104   Problem Set #2
Due by 3 PM, Friday, January 27, 2006

1.  Calculate urms, in m/s, for Cl2(g) molecules at 25oC.

2.  The Henry’s-law constant for nitrogen dissolved in blood is 7.0 x 10-4 mol/L.atm at 37oC. Calculate the solubility (g/L) of N2 in the blood of (a) an alpine climber on Mt. Everest (Patm = 0.35 atm) and (b) a scuba diver breathing air at a depth of 100 feet (P = 3.0 atm).
3.  Assume that the solubility of natural gas at 20oC and 1 atm gas pressure is about the same as that of CH4, 0.02 g/kg water. If a sample of natural gas under a pressure of 20 atm is kept in contact with 1.00 x 103 kg of water, what mass of natural gas will dissolve?

4.  What are the ratios of the effusion rates for the following pairs of gases? (a) H2 and O2; (b) H2 and D2 (D = deuterium, i.e., 2H); (c) 14CO2 and 12CO2.

5.  If 0.00251 mol N2O(g) effuses through an orifice in a certain period of time, how much NO2(g) would effuse in the same time with the same conditions?

6.  The diffusing species NH3(g) and HCl(g) are produced by vaporization from aqueous solutions. At the point where these gases meet, they react to form a white cloud of NH4Cl(s). If initially a few drops of NH3(aq) and a few drops of HCl(aq) are placed one meter apart, at approximately what point between them will NH4Cl(s) first form?

7.  Calculate the pressure exerted by 1.00 mol CO2(g) confined to a volume of 855 cm3 at 30oC. Use (a) the ideal gas equation and (b) the van der Waals equation. (c) Why are the results different?

8.  The planet Jupiter has a mass 318 times that of Earth, and its surface temperature is 140 K. Mercury has a mass 0.05 times that of Earth, and its surface temperature is between 600 and 700 K. On which planet is the atmosphere more likely to obey the ideal gas law? Explain.

9.  Rank the following ions in order of increasing melting point: BaCl2, CaCl2, MgCl2, and SrCl2.
10.  Indicate the dominant intermolecular interaction in each of the following compounds.


a.
CCl4

b.
CO2

c.
CF2Cl2

d.
H2S


e.
CH3CH2OH


f.
NaF


g.
CH3OCH3
