Chem 1B Spring 2006
Test 1

Show all work!

1. An important equilibrium in air-pollution chemistry is the reaction:                  NO2 (g) (( NO(g) + ½ O2 (g) where Kp = 6.6 x 10-7 at 25oC.  NO is colorless and NO2 is reddish brown.

a. If NO(g) and O2(g) both at 1 atm are mixed together in a closed container, what if anything should be observed?

b. If NO(g) is chemically generated in your car’s engine and exits to the atmosphere through your car’s exhaust pipe, which form of nitrogen oxide, NO or NO2, would be favored in the open air at 25oC ?
c. What is Kp for the reaction: 2 NO2 (g) (( 2 NO(g) +  O2 (g) ? 

d. What is Kc for the reaction: 2 NO2 (g) (( 2 NO(g) +  O2 (g) ? 

2. The dissociation equilibrium for the weak acid HSO4- is:                                HSO4- (aq) + H2O (l) (( H3O+ (aq) + SO42- (aq) where K = 1.0 x 10-2.
a. If a 1.0 M solution of HSO4- is diluted to 0.10 M by the addition of water, would the equilibrium concentration of H3O+ increase, decrease, or not change?

b. What can be said about the fraction of HSO4- that dissociates into SO42- with this same dilution?

3. Suggest four ways in which the equilibrium concentration of SO3 can be increased in a closed vessel if the only reaction is:  SO2 (g) + ½ O2 (g) (( SO3 (g).

4. Calculate the quantities [H+], pH, [OH-], pOH for the following solutions:
[H+]

pH

[OH-]

pOH

a. 0.10 M NaOH

b. 0.10 M HNO3
c. 0.10 M acetic acid

d. 0.10 M sodium acetate

e. A solution obtained when equal volumes of c. and d. are mixed.

5. At 25oC, the equilibrium constant for the reaction N2 (g) + O2 (g) (( 2 NO (g) is Kp = 4.2 x 10-31.

a. Suppose a container is filed with nitrogen (at initial partial pressure of 0.41 atm), oxygen (at initial partial pressure of 0.59 atm), and nitrogen monoxide (at intial partial pressure 0.22 atm).  Calculate the partial pressures of all three gases after equilibrium has been reached.
b. Now suppose the initial partial pressures are nitrogen:  0.80 atm; oxygen: 0.20 atm; and nitrogen monoxide: 0 atm.  This is essentially the composition of air!  Again, calculate the partial pressures of all three gases after equilibrium has been reached.

6. Give a real world example of each class (kind) of dynamic equilibrium that you know about with an equilibrium constant expression for that example.
