Exam 2
Chem 311

Fall 2007

Do 4 of the 6 problems!!!
1. Describe what happens at each stage of the following experiment.  If a reaction occurs be specific about where the reaction takes place.  Explain your reasoning.

a) 100 mL of 0.10 M AgNO3 is mixed with 100 mL of 0.10 M Cu(NO3)2 in a beaker
b) A small chunk of pure silver is added and stirred.

c) A small chunk of pure copper is added and stirred.
2. Consider the following cell

Pb(s)│PbI2(s)│I-(aq) (0.100 M)║Cl-(aq) (0.100 M)│AgCl(s)│Ag(s)
a) Calculate the cell potential, using the appropriate Ksp from Appendix F and the Pb2+ + 2e- ↔ Pb(s) half reaction in the Nernst Equation.
b) Use the results from A to determine the E0 for the following half reaction.

PbI2(s)  + 2e-  ↔  Pb(s)  + 2I-  
3. If the pH of the internal filling solution of a pH meter is 2.000 and the pH of the analyte solution is 6.50, calculate the voltage generated at the glass membrane at 25 °C (assume =1).   Estimate the slope of a calibration curve, mV (y axis) vs. pH (x-axis), for measurements taken at 38 °C.
4. Below is a standard curve produced with a Ca2+ selective electrode.  It was obtained by serially diluting a 0.100 M solution of Ca(NO3)2 with 0.50 M KNO3. 
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 Saturated CaSO4 solutions prepared in water, 0.10 M KNO3, and 0.10 M Na2SO4 were each diluted by a factor of ten with 0.50 M KNO3 and analyzed with the Ca2+ selective electrode, producing the following data:

	Solution
	Voltage (mV)

	CaSO4 in water
	-76.7

	CaSO4 in 0.1M KNO3
	-65.1

	CaSO4 in 0.1 M Na2SO4
	-85.6


a) Calculate the [Ca2+] in each of the three saturated solutions.

b) What is the purpose of diluting all solutions with 0.50 M KNO3?

c) Rationalize the results of a) from using material covered in the first part of the course.

5. 25.00 mL of 0.0500 M Sn2+ in 1.0 M HCl is titrated with 0.100 M Fe3+ in 1.0 M HCl.  The titration is monitored using a platinum electrode and the standard calomel reference electrode.  Determine the cell potential at 5.00 mL of Fe3+ added, at 25.00 mL Fe3+ added, and at 35.00 mL added.

6. The chemical oxygen demand (COD) of the intake water from a water treatment plant was determined by redox titration (see Box 16-1 on pg 338).  A 25.00 ml aliquot of the intake water was placed into a 50.00 ml volumetric, and diluted to the mark with water that has been de-ionized and filtered to remove organics.  10.00 ml of this solution was refluxed for 2 hr with 20.00 ml of a 5.01 mM solution of dichromate in 1 M H2SO4 containing a Ag catalyst.  The unreacted Cr2O72- was then titrated with 51.8 mM Fe2+ in 1 M H2SO4, taking 7.52 ml to reach the end point.  Calculate the COD (in moles per L) of the intake water in terms of equivalent moles of oxygen consumed in the oxidation of the organics in the water (see Box 16-1 on pg 338).
