
Dr. Behrang Madani Chemistry 100 IVC 

Problem set 11 

Acids and Bases 

1. Write the formula for the conjugate base of each acid. 

a) H2SO4      d) HCO3
- 

b) H3PO4      e) NH4
+ 

c) H2S       f) HPO4
2- 

2. Write the formula for the conjugate acid of each base. 

a) H2O       d) NH3 

b) C6H5O
-      e) OH- 

c) CO3
2-      f) HPO4

2- 

3. For each equilibrium, label the stronger acid, stronger base, weaker acid, and weaker base. 

For which reaction(s) does the position of equilibrium lie toward the right? For which does it 

lie toward the left? 

a) H3PO4 + OH- ↔ H2PO4
- + H2O 

 

b) H2O + Cl- ↔ HCl +OH- 

 

c) HCO3
- + OH- ↔ CO3

2- + H2O 

 

4. In each pair, select the stronger acid. 

a) Pyruvic acid (pKa = 2.49) or Lactic acid (pKa = 3.08) 

 

b) Citric acid (pKa = 3.08) or Phosphoric acid (pKa = 2.10) 

 

c) Benzoic acid (Ka = 6.5×10-5) or Lactic acid (Ka = 8.4×10-4) 

 

d) Carbonic acid (Ka = 4.3×10-7) or Boric acid (Ka = 7.3×10-10) 
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5. What is the molarity of a solution made by dissolving 3.4 g of Ba(OH)2 in enough water to 

make 450 mL of solution? Assume that Ba(OH)2 ionizes completely in water to Ba2+ and OH- 

ions. What is the pH of the solution? 

 

 

 

 

6. If the [H3O
+] of a solution is 4.0×10-6 M, what is the pH and pOH of the solution.  

Find the [OH-]. 

 

 

 

 

7. A sample of 58.0 mL of 0.46 M NaOH is titrated with 0.835 M H3PO4. What is the 

molarity of acid if 107 mL of the H3PO4 solution are required to reach the end point (point of 

neutralization)? 

 

 

 

 

8. What is the pH of a buffer solution that consist of 0.28 M acetic acid (CH3COOH) and 0.79 

M NaCH3COO? Pka is acetic acid is 4.75. 

 

 

9. In the following chemical equations, find acid, base, conjugate acid, and conjugate base: 

CH3COOH  +  H2PO4
-    CH3COO-  +  H3PO4 

 

Mg(OH)2  +  2HCl     MgCl2  +  2H2O 


