
Chemistry 222   Name__________________________________________ 
Fall 2010 
Exam 2: Chapters 5,6,7 
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 real solution at equilibrium will likely contain several equilibrium reactions.  The statement 

“all equilibrium conditions must be satisfied simultaneously” is often used in describing 
these systems.  Clearly describe the chemical significance of this statement, especially as it 
pertains to an ion or molecule that may appear in more than one equilibrium in the same 
solution. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. In determining activity coefficients, there are three primary factors that play a role.  Briefly 

describe the impact of these factors on the activity of an ion. 
 



3. If I prepare a saturated silver chloride (Ksp = 1.8 x 10-10) solution by putting 100 g of AgCl in 
10 mL of water and you prepare a saturated silver chloride solution by putting 100 g of AgCl 
in 100 mL of water, what is the relative concentration of Ag+ in your solution compared to 
mine?  Clearly explain your reasoning. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You MUST do problem 4. (15 points) 
 
4. Consider a solution saturated with lanthanum oxalate.  Set up the equations necessary to 

determine the solubility of lanthanum oxalate, considering the equilibria below.  You must 
write the charge balance expression and at least one mass balance.  Give enough 
independent equations to solve for the unknowns, a numerical answer is not necessary.  

 
La2(C2O4)3(s) = 2 La3+ + 3 C2O4

2- Ksp = 1.0 x 10-25 
H2C2O4

- = HC2O4
- + H+ Ka1 = 5.62 x 10-2 

HC2O4
- = C2O4

2- + H+ Ka2 = 5.42 x 10-5 

H2O = H+ + OH- Kw = 1.0 x 10-14 

 
 
 
 

 
 



Do three of problems 5-8. Clearly mark the problem you do not want graded.  (15 pts each) 
5. Clearly describe the case when it is preferable to use internal standards, 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Calculate the pH of a solution 25.0 mL of 0.100 M acetic acid with 10.0 mL of 0.0644 M 

NaOH.  The pKa for acetic acid (a weak monoprotic acid) is 4.76. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7. Is it possible to perform a 99.9 % complete separation of barium and silver by precipitation 
with chromate if both Ba2+ and Ag+ are present initially at 0.010 M? Ignore activities. 

 
BaCrO4 = Ba2+ + CrO4

2- Ksp = 2.1 x 10-10 

Ag2CrO4 = 2Ag+ + CrO4
2- Ksp = 1.2 x 10-12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Using activities, show how to calculate the hydroxide concentration in a saturated solution of 
iron (II) hydroxide in 0.010 F magnesium nitrate.  The Ksp for Fe(OH)2 is 7.9 x 10-16, assume 
that Mg(NO3)2 dissociates completely.  You do not need a numerical solution for [OH-], just 
determine the value for the activity coefficients and generate an expression that could be 
solved for [OH-]. 
 



Blank Space if You Need Extra Room 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Possibly Useful Information 
 

KaKb = KW = 1.0 x 10-14 pH = -log [H+] 
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