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Discussion Exercise 1 Key

Problem 1: What is the pH of 2 1 mM solution of HCI1? What is the pH of a 1 x 10~ M solution
of HC1? What is the pH of a 1 x 10 M solution of HCI? (Hint—it is NOT pH 8—you added an
acid. What assumption do you make in problems like these?)
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Probiem 2: What is the pH of a 750 pM solution of NaOH?
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Problem 3: A solution of 2.67g of pyridine was adjusted with HCI until the pyridine was 78% in
its protonated (conjugate acid) state. Pyridinium has a pKa of 5.25. What is the pH of the

solution? -
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Problem 4: A common biological buffer is Tris(hydroxymethyl)aminomethane. (Tris for short.)
Tris has a pKa of 8.30. What % of Tris molecules are protonated in a solution of pH 7.6?
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Problem 3. If a solution with 80.0 mmol of acetic acid is treated with 20 mmol of NaQH, then 20 mmol of
acetic acid will react to form the conjugate base. How many mmol remain in the conjugate acid form of

acetic acid?
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Problem 6. Refer to problem 5. Where is this point on the titration graph above? Based on the graph, what
is the pH of this solution? Now solve this using the Henderson-Hasselbalch equation. Did you get the
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Problem 7. Draw a titration curve like the one above for Tris. (See problem 4 for one piece of necessary

information.) . i
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Problem 8. An acetic acid/acetate buffer would only be effective on the range of 3.7 to 5.7. Explain.
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Problem 9. What is the ratio of conjugate acid to conjugate base in an acetic acid/acetate buffer at pH 3.7?

What is the ratio of conjugate acid to conjugate base in an acetic acid/acetate buffer at pH 5.7? Use the
Henderson-Hasselbalch equation to solve for these values.
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Problem 10. Draw a titration curve for the acetic acid/acetate buffer, and mark the region in which the
buffer is effective.
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Problem 11. One liter of a Tris buffer has 100 mmol of tris. If the pH of the solution is 8.0, how many
mmol of tris are in the conjugate acid form, and how many are in the conjugate base form?
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Problem 12. If the solution from problem 10 is treated with 10 mmol of NaOH, how many mmol of tris
are now in the conjugate acid form and the conjugate base form? What is the new pH of the solution?
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