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Chemistry 222   Name__________________________________________ 
Spring 2011 
Exam 2: Chapters 5-7 
80 Points 
 
Complete two (2) of problems 1-3, problem 4, and three (3) of problems 5-8.  CLEARLY mark 
the problems you do not want graded.  You must show your work to receive credit for problems 
requiring math.  Report your answers with the appropriate number of significant figures. 
 
Do two of problems 1-3. Clearly mark the problem you do not want graded.  (10 pts each) 
1. A saturated solution of BaSO4 (Ksp = 1.1x10-10) that originally held a volume of 1.00 L is 

allowed to evaporate until the solution volume is 0.500 L.  How does the new concentration 
of Ba2+ compare to the concentration in the original solution?  Justify your response. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Consider the table of activity coefficients on the last page of this exam.  As you move from 

left to right across any row on the table, the values for activity coefficient decrease.  As you 
move down in a given column, the activity coefficient also decreases.  Clearly describe the 
phenomena that cause these trends.  No calculations are necessary. 
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3. Given your unnatural passion for simultaneous equilibria, you have been assigned the task 
of teaching a Quantitative Analysis class about the role of charge and mass balance in 
equilibrium systems.  Briefly define and illustrate each term, using a solution containing 
0.0010 M HCl and 0.10 M oxalic acid (H2C2O4, pKa1 = 1.252, pKa2 = 4.266) as an example.  
Your answer should include example mass and charge balance expressions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do problem 4.  (15 pts) 
4. When ammonium sulfate dissolves, both the anion and the cation can participate in acid-

base equilibria.  Considering the equilibria below, write enough equations so that you could 
solve for the concentration of each species in solution.  You must write the charge balance 
expression and at least one mass balance.  A numerical result isn't necessary. 

 

(NH4)2SO4(s) = 2NH4
+ + SO4

2-  Ksp = 276 
NH4

+ = NH3 + H+    Ka = 5.7 x 10-10 
SO4

2- + H2O = HSO4
- + OH-   Kb = 9.8 x 10-13 
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Do three of probs 5-8.  Clearly mark the problem you do not want graded.  (15 pts each) 
5.  Using activities, show how to find the pH of a solution of 0.0167 M Na2SO4 saturated with 

Mn(OH)2 (Ksp for Mn(OH)2 is 2.0 x 10-13).  You do not need a numerical solution, just 
determine the value for the activity coefficients and generate an expression that could be 
solved for [OH-]. Would the pH be larger or smaller if you ignore activities? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Ethylamine (CH3CH2NH2) is a monobasic weak base with a pKb of 3.33.  Calculate the pH of 

a solution prepared by mixing 10.0 mL of 0.010 M HCl with 50.0 mL of 0.046 M ethylamine 
(CH3CH2NH2) and diluting the resulting solution to 100.0 mL.  Do not consider activities. 
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7. Clearly describe the case when it is preferable to use calibration by standard additions, 
rather than a traditional calibration curve for an analysis.  Include an example of how you 
would run the experiment and extract an unknown concentration from your data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. Is it possible to perform a 99.9 % complete separation of barium and silver by precipitation 

with sulfate if both Ba2+ and Ag+ are present initially at 0.020 M?  Justify your decision. 
 

BaSO4 Ksp = 1.1 x 10-10

Ag2SO4 Ksp = 1.4 x 10-5 
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Blank Space if You Need Extra Room 
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Possibly Useful Information 
 

KaKb = KW = 1.0 x 10-14 Don’t eat the yellow snow. 
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