Chem 1B Test 2 
Feb. 22, 2006

Show all work for full credit.

1. For the reaction PCl5 (g) ↔ PCl3 (g) + Cl 2 (g), Kc = 0.61 at 500. K.

a. Calculate the equilibrium molar concentrations of the components in the mixture when 2.0 g of PCl5 is placed in a 300.-mL reaction vessel and allowed to come to equilibrium at this temperature.

b. What percentage of PCl5 is decomposed at 500. K?

2. Calculate  [H+], pH, [OH-], and pOH for the following solutions:
a. 0.035 M HNO3
b. 3.5 x 10-7 M HNO3
c. 0.035 M KOH
d. 3.5 x 10-7 M KOH

3. Aspirin is primarily acetylsalicylic acid, HC9H7O4, a monoprotic acid with Ka = 3.3 x 10-4 at 25oC.  What is the pH of a solution obtained by dissolving in water two extra-strength tablets, each containing 500.0 mg of acetylsalicylic acid, and bringing the final volume to 250.0 mL?

4. Ammonia, NH3, has a base hydrolysis equilibrium constant Kb = 1.8 x 10-5 while hydroxylamine, H2NOH, has Kb = 1.1 x 10-8. 
a) Which is the stronger base?

b) Which of the above has the stronger conjugate acid?  And what the formula for this conjugate acid?

c) Calculate Ka values for ammonium ion, NH4+, and hydroxylammonium ion, H3NOH+
5. A 2.353 g sample of vinegar (a dilute aqueous solution of acetic acid) was titrated with 0.08751 M NaOH.  22.31 mL of NaOH was required to reach the endpoint.  Assume the density of vinegar is essentially that of pure water.
a. What was the molarity and  mass% of acetic acid (HC2H3O2) in the original vinegar sample?
b. What is the pH at the beginning of the titration?
c. What is the pH after 10.00 mL of the NaOH has been added?
d. What is the pH halfway to the equivalence point?
e. What is the pH at the equivalence point?

f. What volume (NaOH added) range in the titration would you call an effective “buffer zone”?  What pH range?
6. Design a pH 7.5 buffer.  Include molarities of appropriate chemicals and state specifically what mass of each you would add and dilute to a final volume of 500.0 mL.
7. Extra:  The concentrations of magnesium, calcium, and nickel (II) ions in solution are 0.0010 M.   Ksp values for the corresponding hydroxides are 1.1 x 10-11, 5.5 x 10-6, and 6.5 x 10-18 respectively.
a. In what order will they precipitate when KOH solution is added?

b. Determine the pH at which each salt precipitates.

