USEFUL INFORMATION:

N =6.022 x 10

pH = -log[H;0"]
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I. (45 points) Short Answers
1. (6 points) Circle the stronger acid.

a. HF vs. HI
b. HCO; (K,=4.8x10"" vs. HPO,/ (K,=3.6x107")

2. (6 points) Complete the following table.

Conjugate Acid Conjugate Base

HSO;5

HCO;5

3. (4 points) Circle the strong acid(s) and put a box around the strong base(s) of the following list.
H;PO, NCl; H,SO4 LiOH

4. (9 points) Indicate by circling the correct answer if a 0.10 M solution is acidic, basic, or neutral.

a. K,CO; ( acidic, neutral, basic )
b. NH4NO; ( acidic, neutral, basic )
c. NaBr ( acidic, neutral, basic )

5. (8 points) Answer the following:

a. What ions immediately form when KoHPO4 dissolves in H,O?

b. Write out the reaction of each ion from part a, if any, with H,O (Write NR if no reaction).

6. (4 points) In the following reaction, circle the Lewis acid and put a box around the Lewis base.

H,O + CO, — H,CO;s



7. (8 points) Sketch a curve showing pH as a function of the added volume of NaOH solution for the titration
0f 25.00 mL of 0.050 M benzoic acid (CsHsO,H, K, = 6.8 x 10-5) with 0.025 M NaOH. Label the axes. Do
NOT do hard-core calculations. Simply approximate the pH of the 4 regions of the curve. On the curve,
mark the approximate equivalence point with an X.

II. (55 points) Calculations. Show clear, complete setup for full credit.

8. (8 points) Calculate the pH of a 0.250 M solution of glycolic acid (HC,H30s, K, = 1.48 x10™)



9. (8 points) Calculate the pH of a 0.00430 M solution of Ca(OH),.

10. (10 points) Calculate the pH of a 0.025 M solution of CsHsNHCI given that the Ky, of CsHsN is 1.5 x107.



11. (15 points) A 0.50 L sample of 0.30 M Concordic acid was found to have a pH of 2.25.

a. Calculate the K, of Concordic acid.

b. When 61.7 g of the sodium salt of Concordic acid (sodium Concordide) was added to the solution of
part a, the pH was found to be 4.14. Calculate the molecular mass (in grams/mole) of sodium
Concordide.



12. (14 pts) A 50.00 mL sample of 0.0250 M HCN (K, = 6.2x107'* M) is titrated with 25.00 mL of 0.0500 M
NaOH, calculate the pH of the resulting solution.



