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Analytical Chemistry 
Problem Set 7 

Due Monday, April 6, 2009 (at 4:00 p.m.) 
Total Number of Points = 58  

 
 Consult Appendix G in your text for any Ka values you need for calculations. 
 Assume that all activity coefficients are 1 in your calculations. 
 You do not need to justify on paper how you have solved a quadratic equation.  
 
1. (4 points) Harris 9-18  
 
2. (13 points) Harris 9-21.  Please note the following: 

 You must use a systematic treatment of equilibrium for this problem.  That is, start by 
writing equilibrium constant expressions, a charge balance, and (at least one) mass 
balance.  Then derive an equation that lets you solve the problem.  State any assumptions 
you make to simplify the algebra, and justify them at the end of the problem. 

 Remember that for any conjugate acid/base pair, KaKb = Kw 
 The 0.050 “M” NaCN in the problem statement actually refers to the formal (that is, 

initial) concentration of NaCN. 
 
3. (4 points) Harris 9-32.  You must justify your answer. 
 
4. (4 points) Harris-9.33. 
 
5.  (18 points) Harris 10-5.  In your calculations for part (b), you do not need to perform more 

than one iteration. 
 
6. (12 points) Harris 10-9.  Unlike Harris 10-5(b), the point of this problem is precisely to 

perform multiple iterations.  Also note: 
 Use Excel to solve this problem.  Be sure to turn in a printout of your spreadsheet. 
 For both parts (a) and (b), you should iterate until two successive calculations of [HA-] 

agree to two significant figures and two successive calculations of pH agree to three 
significant figures (that is, three decimal places).   

 I have included on the back of the problem set a copy of Harris’ 6th edition explanation 
of solving by successive approximations.  You will find it more helpful than the 
explanation in your edition of the textbook.  (Yes, I am a very nice guy.) 

 
7. (3 points) Explain briefly why in Problem 6 (Harris 10-9), it was necessary to perform several 

more iterations to converge the answers to part (b) than to converge the answers to part (a). 
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