
Chem 213 Exam 2 Practice Problems Spring 2011 

 

1. Suppose you wanted to prepare a buffer solution with a pH of exactly 3.744. Choose a 

suitable acid component (see page AP14 in text), and assume you have a 0.500 M 

aqueous solution of this acid in a volume of 50.0 mL. Explain what you would need to 

add (one ingredient) in order to create the buffer.  

 

2. The Kb value for methylamine, CH3NH2,  is 4.42 × 10
-4

. Starting only with this 

information, calculate the pH of an aqueous solution that initially contains 0.250 M 

methylamine and 0.500 M methylammonium chloride. (For practice, see if you can do 

the problem with an ICE table first, and then use the H-H equation; you should get the 

same answer.) 

 

3. Suppose you have 100. mL of the solution in question 2, and you add 10.0 mL of 2.50 M 

HCl. Determine the pH of the resulting solution.  

 

4. Use LeChatelier’s Principle to explain the common-ion effect; that is, explain why the 

solubility of MX decreases when NaX  (assume it’s totally soluble) is added to an 

aqueous solution. 

 

5. (a) The Ksp value of lead(II) chloride is 1.7 × 10
-5

. What is the concentration of chloride 

ion in a saturated solution of lead(II) chloride?  

 

(b) Lead(II)  nitrate and sodium chloride are both completely soluble. Suppose you 

prepare a solution that initially contains 0.0100
 
M lead(II) nitrate and 0.0100 M sodium 

chloride. Will this produce any lead(II) chloride precipitate? Explain your reasoning. 

Hint: appearance of a precipitate implies that the dissolved ions have attained equilibrium 

with the solid. 

 

(c) Suppose the solution in part (b) initially contained 0.100 M each of lead(II) nitrate and 

sodium chloride. Set up (but do not solve) the equation you would use to determine the 

lead(II) concentration after equilibrium has been established. 

  

6. You conduct a thorough calibration (100 measurements) of a 100-mL volumetric flask 

and determine the volume is 100.03 mL ±0.02 mL. Then you consult the manufacturer’s 

information and find that the stated tolerance is ±0.08 mL. You conclude that the 

manufacturer is overstating the actual tolerance of  ±0.02 mL to allow for customers’ 

ineptitude in filling the flask. Explain the error in this reasoning. 
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