Chemistry 222
Spring 2017
Exam 3: Chapters 8-10

Name__________________________________________
80 Points

Complete five (5) of problems 1-6. CLEARLY mark the problem you do not want graded.
Report your answers with the appropriate number of significant figures and with the
appropriate units. (16 points each)
1. You need to prepare a pH 1.50 buffer by adjusting the pH of 200.0 mL of a 0.200 M solution
of monosodium oxalate (NaHC2O4). The only acid and base solutions you have available
are 100 mL of 0.100 M NaOH, and 100 mL of 0.100 M HCl. Given these solutions, can you
make your buffer? Justify your answer with appropriate calculations.
(For oxalic acid, pKa1 = 1.25, pKa2 = 4.26.)
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2. Answer the following: (8 points each)
a. Why is the pH of a buffer effectively independent of dilution, while the capacity of the
buffer diminishes as it becomes more dilute?

b. Why is a buffer solution most effective at a pH within ±1 of the pKa for the acid used to
make the buffer?
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3. For this problem consider the newly discovered trumanic acid, a triprotic weak acid of the
form H3A.
a. The plot below represents the fraction of dissociation for trumanic acid. Label the four
curves with their corresponding alphas (H3A, H2A-, HA2-, A3-) and determine the values
for pKa1, pKa2, and pKa3. (6 points)

b. Based in your results from part a, use the axes below to sketch the titration curve for the
titration of 20.0 mL of a 0.100 M solution of trumanic acid with 0.100 M NaOH. Specify
the pH at a minimum of five points on the plot. (10 points)
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4. Complete the following: (8 points each)
a. Calculate the pH of a 4.5 x 10-8 F solution of HCl.

b. A 0.020 F solution of phthalic acid (pKa1 = 2.95, pKa2 = 5.41) is buffered at pH 4.50.
What fraction of the phthalic acid is present as the amphiprotic form at this pH?
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5. What is the pH of a solution prepared by adding 52.00 mL of 0.1759 M NaOH to 51.00 mL of
0.1111 M H3PO4? For phosphoric acid: Ka1 = 7.11 x 10-3, Ka2 = 6.32 x 10-8, Ka3 = 4.5 x 10-13.
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6. A new quant. student Ty Trate is struggling to select an indicator appropriate for his titration
of a 0.010 M solution of the weak base pyridine (pKb = 8.77) with 0.010 F HCl using an
appropriate indicator. Help Ty select an appropriate indicator from the list below and point
out the problems that would arise if an inappropriate indicator was chosen.
(Note: your justification and explanation is more valuable than picking the "right" indicator)
Indicator
Transition Range
Thymol Blue
1.2-2.8
Bromocresol Green
3.8-5.4
Chlorophenol Red
4.8-6.4
Phenolphthalein
8.0-9.6
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