
Acid-Base Strength, Ka, Kb, pH, pOH and % Dissociation – Worksheet 

Use the Table of Relative Strengths of Acids and Bases (Appendix B in MHR or appendix C9 in Nelson) 

to answer the following questions/problems: 

1. Order the following from the strongest to the weakest acid:  

H2O, HNO3, HOCl, NH4
+ 

2. Using the Table of Relative Strengths of Acids and Bases to answer the following questions: 

 

a. Which is the stronger acid, HCl or H2O? 

b. Which is the stronger acid, HCN or HPO4
2-? 

c. Which is the stronger base, H2O or NO2
-? 

d. Which is the stronger base, CN- or C5H5O7
3-? 

 

3. Values of Kw as function of temperature are as follows: 

Temperature (ºC) Kw 

0 1.14 x 10-15 

25 1.00 x 10-14 

35 2.09 x 10-14 

40 2.92 x 10-15 

50 1.14 x 10-15 

 

a. Is the autoinization of water endothermic or exothermic? 

b. Calculate [H+] and [OH-] in a neutral solution at 50 ºC. 

 

4. What are the major species (most abundant) present in 0.250 M solutions of each of the 

following acids? Calculate the pH of each of these solutions (Hint:  Find the Ka values for each 

acid, use ICE Tables and approximation method when possible). 

 

a. HNO2  b. CH3COOH 

5. Calculate the concentration of all species present (all reactants and products, consider water!) 

and the pH of a 0.020 M HF solution. 

 

6. Monochloroacetic acid HC2H2ClO2, is a skin irritant that is used in “chemical peels” intended 

to remove the top layer of dead skin from the face and ultimately improve the complexion. 

The value of Ka for monochloroacetic acid is 1.35 x 10-3. Calculate the pH of a 0.10 M solution 

of monochloric acid. 

 



 

7. Calculate the percent dissociation of the acid in each of the following solutions: 

a. 0.50 M acetic acid (Ka for acetic acid is 1.8 x 10-5) 

b. 0.050 M acetic acid 

c. 0.0050 M acetic acid 

d. Use Le Châtelier’s Principle to explain why percent dissociation increases as the 

concentration of a weak acid decreases.  

 

8. What is the [OH-] and the pH of 0.015 M solutions of each of the following: 

a. KOH   b. Ba(OH)2 

 

9. Calculate [OH-], [H+], and the pH of 0.20 M solutions of each of the following amines: 

a. Triethylamine [(C2H5)3N, Kb = 4.0 x 10-4] 

b. Hydroxylamine (HONH2, Kb = 1.1 x 10-8) 

 

10. Calculate the percent ionization (a.k.a. percent dissociation) in each of the following solutions: 

a. 0.10 M NH3  b. 0.010 M NH3 

Answers: 

1. HNO3 > HOCl > NH4
+ > H2O 

2. a. HCl,   b. HCN   c. NO2
-  d. CN- 

3. a. endothermic b. [H+] = [OH-] = 2.34 x 10-7 

4. a. major species: HNO2,H2O; pH = 2.00 (sig. figs!).   b. major species CH3COOH, H2O; pH = 2.68 

5.  [H+] = [F-] = 3.5 x 10-3 M , [OH-] = 2.9 x 10-12 M, [HF] = 0.017, pH = 2.46 

6. pH = 1.96 

7. a. 0.60% b. 1.9%  c. 5.8%  d. Dilution shifts equilibrium to the side with the 

greater number of particles (% dissociation increases) 

8. a. [OH-] = 0.015 M; pH = 12.18 b. [OH-] = 0.030 M; pH = 12.48 

9. a. [OH-] = 8.9 x 10-3 M, [H+] = 1.1 x 10-12 M, pH = 11.96 
b. [OH-] = 4.7 x 10-5 M, [H+] = 2.1 x 10-10, pH = 9.68 

10.  a. 1.3 %  b. 4.2 % 


