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Exam # 3 – Study Guide 
Practice Problems 
 
 

1. Use the Davies and the Debye-Huckel equation to calculate the activity coefficient for Ba2+ in a 
solution that has an ionic strength of 0.085.  Use 500 pm for the effective diameter of the ion. 

 
 
 
 
 
 
 
 
 
 
 
 
 

2. What is the ionic strength of a solution that is 0.05 M in KNO3 and 0.1 M in Na2SO4. 
 
 
 
 
 
 
 
 
 

3. Using activities, what would be the calculated pH of the solution described in problem #2? (use 
the Debye-Huckel equation with 900 pm as the effective diameter of H+ and 350 pm as the 
effective diameter of OH-) 
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4. Find the activity coefficient (using both the Davies and the Debye-Huckel equations) of H+ in a 

solution containing 0.020 M HCl plus 0.040 M KClO4.  What is the pH of the solution? 
 
 
 
 
 
 
 
 
 
 
 

5. Calculate the pH of a solution made to be 0.78M in acetic acid and 0.30M in sodium acetate. 
(Ka of acetic acid = 1.75 x 10-5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. If we add 10.0 mL of 1.00 M NaOH to the solution used in the previous example, what will be 
the new pH? 
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7. A 7.50 x 10-5 M solution of potassium permanganate has a transmittance of 36.4% when 

measured in a 1.05 cm cell at a wavelength of 525 nm.  Calculate 
a. The absorbance of this solution 

 
 
 
 
 
 
 

b. The molar absorptivity of KMnO4 using Beer’s law 
 
 
 
 
 
 
 
 

8. 50.00 mL of 0.0500 M HCl is titrated with a 0.1000 M NaOH solution.  Consider the processes 
taking place in this solution before, during, and after the equivalence point and determine the 
pH of the solution at the following amounts of titrant have been added. 

a. 10.00 mL 
 
 
 
 
 
 
 
 
 
b. 35.00 mL 
 
 
 
 
 
 
 
 
 
 
c. Ve 
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9. 50.00 mL of 0.100 M acetic acid is titrated with a 0.200 M NaOH solution.  Consider the 

processes taking place in this solution before, during, and after the equivalence point and 
determine the pH of the solution at the following amounts of titrant have been added. 

a. 0.00 mL 
 
 
 
 
 
 
 
 
 
b. 10.00 mL 
 
 
 
 
 
 
 
 
 
 
c. 30.00 mL 

 
 
 
 
 
 
 
 
 

d. Ve 
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10. 50.00 mL of 0.050 M NaCN is titrated with a 0.100 M HCl solution.  Consider the processes 
taking place in this solution before, during, and after the equivalence point and determine the 
pH of the solution at the following amounts of titrant have been added. 

a. 0.00 mL 
 
 
 
 
 
 
 
 
 
b. 10.00 mL 
 
 
 
 
 
 
 
 
 
 
c. 26.00 mL 

 
 
 
 
 
 
 
 
 

d. Ve 
 
 
 


