Chemistry 106:  Problem Set 5
1. vL&D problem 16, Chapter 2.

2. vL&D, problem 17, Chapter 2.  Note:  The units of A for this second-order kinetics reaction should be L mol-1 s-1, not s-1.
3. vL&D, problem 18, Chapter 2.

4. Oxidation of NO by oxygen to produce NO2 is an important reaction in the atmosphere.  It can take place via the two-step mechanism
NO + NO     N2O2
N2O2 + O2     2 NO2

Assume that the first step is at equilibrium (forward and reverse rates are equal) and that the second step determines the rate of the reaction.

(a) Express the concentration of N2O2 in terms of that of NO if k1 and k-1 are the forward and reverse rate constants of the first step.

(b) Write the rate of the second step (equal to the overall reaction rate) in terms of the concentrations of NO and O2 and the rate constants k1, k-1, and k2.

(c) Normally rates of reactions increase with increasing temperature, but that of NO with O2 decreases with increasing temperature.  Explain how this can be true.  What can you conclude about the exothermicity of the reaction of NO with NO to make the dimer, N2O2?

