
Calculating the [H3O+], [OH–], pH and pOH in Aqueous Solutions: Worksheet 

 

1. The concentration of hydroxide ions, OH–(aq), in a solution at 25°C is 0.150 mol/L. Determine the 
concentration of hydronium ions, H3O+(aq), in the solution. 

 
2.  A solution of lithium hydroxide, LiOH(aq), is made by placing 2.00 mol of the base into 1.50 L of 

solution. What is the concentration of hydronium ions, H3O+ (aq), in this solution at 25°C? 
 

3. Two solutions at the same temperature are to be compared for their hydronium ion concentrations. 
Solution A has a hydroxide ion concentration of 0.335 mol/L and solution B has a hydroxide ion 
concentration of 0.285 mol/L. In which solution will the hydronium ion concentration be larger? 
Explain your answer. 

 

4. Verify that the hydronium ion, H3O+ (aq), concentration in a solution at 25°C containing 0.455 mol/L 
of hydroxide ions, OH–(aq), is 2.20 × 10–14 mol/L. 

 

5. An unknown solution has a pH of 5.84. If the solution is at 25°C, what is the pOH of the solution? 
 

6. Determine the pH and pOH of a solution at 25°C with a hydronium ion, H3O+(aq), concentration of 
3.20 × 10–10 mol/L. 

 

7. Determine the pH and pOH of a solution at 25°C that has 0.42 mol of hydroxide ions, OH–(aq), in 
2.00 L of solution. 

 

8. What are the pH and pOH at 25°C of 0.097 mol/L nitric acid, HNO3 (aq), a strong acid? 
 

9. What is the hydronium ion, H3O+(aq), concentration of a solution at 25°C with a pOH of 7.95? 
 

10.  A solution at 25°C is made by adding 0.083 g of calcium hydroxide, Ca(OH)2(s) (a soluble solid), into 
enough water to make 125 mL of solution. What are the pH and pOH of the resulting solution? 

 

Answers: 

1. 6.67 x 10-14 mol/L; 

2. 7.50 x 10-15 mol/L 

3. The solution with the higher [OH-]                   

will have the smaller [H3O+]. Therefore 

solution B will have a slightly higher 

[H3O+]. 

4. To verify, multiply the two 

concentrations together to obtain 1.0 x 

10-14. 

5. 8.16 

6. pH = 9.49; pOH = 4.51 

7. pH = 0.68; pOH = 13.32 

8. pH = 1.01; pOH = 12.99 

9. 8.91 x 10-7 mol/L 

10. pH = 2.05; pOH = 11.95 


