Chem for Teachers 11 SSRU
Problem Set 2.1

Acid-base part 1

1) Classify each of the following species as a Bronsted acid or base, or both: (a) H20, (b) OH",
(c) H30", (d) NH3, (e) COs*

2) Identify each of the following species as a Bronsted acid, base, or both: (a) HI, (b)
CH3COO, (c) H2PO4~, (d) HSO4, (e) PO4*, (f) NH4"

3) Write the formulas of the conjugate bases of the following acids: (a) HNO-, (b) H2SOs, (¢)
H>S (d) HCN, (e) HCOOH (formic acid).

4) Identify the acid—base conjugate pairs in each of the following reactions:

(a) CH;COO" + HCN === CH;COOH + CN-
(b) HCO; + HCOj == H,CO; + CO*
(c) H,PO,” + NH;4 === HPO,> + NH,"
(d) HCIO + CH;3NH, == CH;NH;" + CIO
(e) CO;> + H,0 == HCO; + OH"
5) Oxalic acid (H2C204) has the following structure:
o OH
Oj:OH
(a) Draw Lewis structures of HC204 and C2047".

(b) Which of the above four species can act only as acids, which can act only as bases, and
which can act as both acids and bases?

6) Calculate the concentration of H' ions in a 0.62 M NaOH solution.

7) Calculate the pH of each of the following solutions: (a) 0.0010 A HCI, (b) 0.76 M KOH.

8) Calculate the hydrogen ion concentration [H'] in mol/L for solutions with the following pH
values: (a) 2.42,(b) 11.21, (c) 6.96, (d) 15.00.

9) Calculate the number of moles of KOH in 5.50 mL of a 0.360 M KOH solution. What is the
pOH of the solution?

10) How much NaOH (in grams) is needed to prepare 546 mL of solution with a pH of 10.00?
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11) A solution is made by dissolving 18.4 g of HCI in 662 mL of water. Calculate the pH of the
solution. (Assume that the volume remains constant.)

12) Without referring to the text/ slide handouts, write the formulas of four strong acids, four
weak acids, four strong bases and one weak base.

acid base
strong weak strong weak

13) Classify each of the following species as a weak or strong acid: (a) HNO3, (b) HF, (¢)
H>SO04, (d) HSO47, (e) H2COs, (f) HCO37,(g) HCI, (h)HCN, (i) HNO2

14) Which of the following statements is/are true regarding a 1.0 M solution of a strong acid
HA?
(a) [AT]>[H]
(b) The pH is 0.00.
() [H1=10M
(d) [HA]=1.0 M

The acid strength of weak acid/weak bases

15) The K, for benzoic acid is 6.5 x 107, Calculate the pH of a 0.10 M benzoic acid solution.
(hint: benzoic acid is weak acid and assume that (0.10 — x) ~ 0.10)

16) A 0.0560-g quantity of acetic acid is dissolved in enough water to make 50.0 mL of solution.
Calculate the concentrations of H", CH3COO~, and CH3COOH at equilibrium. (K, for acetic
acid is 1.8 x 107)

17) What is the initial molarity of a solution of formic acid (HCOOH) whose pH is 3.26 at
equilibrium? (K, is 1.7 x 10™%)

18) The pH of an acid solution is 6.20. Calculate the K, for the acid. The initial acid
concentration is 0.010 M.

19) Calculate the percent ionization of 0.2 M benzoic acid solution (K, is 6.5 x 107°)

20) A 0.040 M solution of a monoprotic acid is 14 percent ionized. Calculate the ionization
constant of the acid.

21) The pH of a 0.30 M solution of a weak base is 10.66. What is the Ky of the base?

22) What is the original molarity of a solution of ammonia whose pH is 11.22?
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