Chemistry 106:  Problem Set IV
Atmospheric Chemistry
1. (a) The planet Jupiter has a radius of 71,900 km and a mass of 1.77 x 1027 kg.  Use these data to calculate the escape velocity of a hydrogen molecule from the surface of Jupiter.
(b) The temperature at the surface of Jupiter is 170 K.  Calculate the root mean square speed of a hydrogen molecule under these conditions.  By comparing your answers to parts (a) and (b), explain why Jupiter has retained the hydrogen from its early atmosphere, while Earth has lost its hydrogen.

2.  vLD, Chapter 2, problem 5.  The gases from a wood-burning stove are found to contain 1.8% carbon monoxide at a temperature of 65ºC.  Express the concentration in units of g m-3. 

3 vLD, Chapter 2, problem 6.  Using Fig. 8.2 (p. 166) compare the mixing ratio (as%) of water in the atmosphere for a situation in a tropical rain forest in Kinshasa, DRC (T = 36 ºC, relative humidity = 92%) with that in Denver, USA (T = -8 ºC, relative humidity = 24%). 

4. vLD, Chapter 2, problem 8.  The average distance a gas molecule travels before colliding with another (mean free path, smfp) is given by the relation smfp = kT/[20.5Pc] where T and P are the temperature (K) and pressure (Pa), respectively; k is Boltzmann’s constant = 1.38 x 10-23 J/K, and  c is the collision cross-section of the molecule (m2).  Calculate the mean free path of a dinitrogen molecule at the Earth’s surface (Pº and T = 25 ºC), and at the stratopause.  The value of c for dinitrogen is 0.43 nm2.  What does this indicate regarding gas-phase reactions in these two locations? 

