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a) (15 paints)

Sodium benzoate (NaC;Hs0,) isthe sdt of amonoprotic acid, benzoic acid (HC;HsO,). Caculate the
pH and concentrations of al the species present in a0.15 M solution of NaC;HsO,. What isthe
fraction of benzoic acid in solution? (pK,; HC;HsO, = 4.202)

2. (15 paints)

A mixture of 0.050 M each of KCl and K istitrated with standard AgNQs;. If 25.0 mL of 0.050 M
Ag' is added to 25.0 mL of the mixture of CI and I, caculate the concentration of Ag®, CI', and I"in
the resulting solution. (K, agar = 1.8 X 107, K ag = 1.0 x 107°)
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3. (15 points)

A solution is prepared by mixing 50.0 mL 0.25 M ammoniawith 150.0 mL 0.10 M ammonium
chloride. Calculate the pH of the solution. What isthe changein pH if 1.0 mL 0.55 M HCl is added to
this solution? (pKy, of NH3 i 4.756)

4. (55 points)
a) Cdculatethe pH of 10" M LiOH in water at 50 °C. (K, = 2.0 x 10™ at 50 °C)

b) Write the sdlf-protonation (or autoionization) reaction for perchloric acid.
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c) Cdculatethe pH of asolution prepared by mixing equa volumes of strong acid or strong base of
pH=3andpH =7.

d) Why doesthe surface charge of adlver haide precipitate change sign at the equivalence point?

€) The solubility product of CuCl(s) is 1.9 x 107 The equilibrium constant for the reaction: Cu(s) +
CU** == 2Cu" is9.6 x 10”. Calculate the equilibrium congtant for the reaction:
Cu(s) + CU** + 2CI == 2CuClI(s).

f) Anagueous solutionislabeled ‘0.1 M NH,F . (pKa NH,"™ = 9.244, pK, HF = 3.17). Identify all
the species present in the solution. Write al pertinent hydrolysis reactions.



