Chemistry 122 Worksheet: Acid-Base Review

1. How has the theoretical definition of an acid and a base changed from Arrhenius’s concept, to the revised Arrhenius’s concept, to the Bronsted-Lowry concept?
2. State two examples of conjugate acid-base pairs, each involving the hydrogen sulfide ion.
3. Write acid-base reaction expressions for each of the following when reacting with water.

(a) Aqueous hydrogen bromide

(b) Aqueous ammonia

(c) Aqueous hydrogen carbonate ions

4. Identify all acids, bases and conjugate pairs and predict the position of equilibrium in each of the following reactions:

(a) HCOOH(aq)  +  CN-(aq) ↔   HCOO-(aq)  +  HCN(aq)
(b) HPO42-(aq)  +  HCO3-(aq)  ↔  H2PO4-(aq)  +  CO32-(aq)
5. Use the five-step procedure to write the chemical equations describing each of the following acid-base reactions.  

(a) The addition of hydrofluoric acid to a solution of potassium sulfate

(b) The addition of a solution of sodium hydrogen sulfate to a solution of sodium hydrogen sulfide

(c) The titration of methanoic acid with sodium hydroxide solution

6.  At 25oC, the hydroxide ion concentration in normal human blood is 2.5 x 10-7 mol/L.  Calculate the hydrogen ion concentration and the pH of blood.

7. If 8.50 g of sodium hydroxide is dissolved to make 500. mL of cleaning solution, determine the pOH of the solution.  
8. The Ka of acetylsalicylic acid (ASA) is listed as 3.27 x 10-4 mol/L.  Predict the pH of a saturated 0.018 mol/L solution of acetylsalicylic acid.

9. Calculate the pH of a 0.090M solution of sulfuric acid.

10. Calculate the [H3O+(aq)] and pH when a 0.625 M solution of CH3COOH(aq) is placed in water.  Show the equilibrium expression of CH3COOH(aq) and H2O(l).

11. Calculate the pH of a 1.25M solution of carbonate ions (CO32-(aq)) at equilibrium.  Show the equilibrium expression of CO32-(aq) and H2O(l).

12. Determine the pH of a 0.57M solution of calcium hydroxide.

