CHM336


Dr. Foy


Exam III


Due Monday 11/15 by Midnight





You must abide by the following rules, and your signature on your exam is your assurance that the rules were followed.





You may use your book and any other print resource.


You may NOT discuss the exam with anyone but me.








First calculate the pH of 1 x 10-9M HNO3 the normal way, then apply systematic treatment to prove that this really is an acid.





Using systematic treatment of equilibria, calculate the solubility of PbO in water at pH=3, pH=7, and pH=10.








PbO(s)  +  H2O   ( (  Pb2+  +  2OH-	K=5.0 x 10-16 





		Pb2+  +  H2O   ( (  PbOH+  +  H+		Ka=2.5 x 10-8





Now set up a spreadsheet and calculate the pH of a saturated solution of 


PbO by satisfying the charge balance.





Use the spreadsheet to generate a graph that plots the 


log[ ] of each species vs pH








Calculate the pH of weak bases with  


pKb’s  = 1.7, 3.6, 5.4, 7.5, 9.5 


and each with formal concentrations


0.1, 0.01, 0.001, 0.0001, 0.00001, 0.000001





Now calculate the fraction of dissociation of each base at each concentration and show how the fraction changes with concentration.  A spreadsheet is probably the most effective way to complete the calculations and show the trend.





Derive the Henderson Hasselbach equation using the Ka expression, then derive the OH version using the Kb expression.





Plot the change in pH of a acetic acid / sodium acetate buffer by varying the ratio [A-]/[HA].  Generate at least 100 points to plot.








Calculate the pH of alanine starting with a 0.015M solution of H2L+, then 0.015M L-, and then show the complete calculation from 0.015M HL.  Use a spreadsheet and successive approximations to find the actual pH of the 


0.015M HL solution.


  


Now use a graph to show the difference in pH vs concentration first with H2L+, then L-, and finally HL using the simplified approximation  where 


pH = ½(pK1 + pK2).











