Chem 241-2009 Exam #1 Makeup Questions


Name: _______________________

Rules: This is open book but not open communication. You can look up any written source you want but you cannot communicate in any way with anyone else about any of it. Any constants should be found on the tables in OWL:

http://owl.oit.umass.edu/departments/Chemistry/appendix/appendix.html
You can recoup up to 50% of the points you lost on the exam.

Electrolysis:
1. How many grams of nickel metal will be deposited from a solution that contains Ni2+ ions if a current of 0.678 A is applied for 67.6 minutes.
2. If electricity costs 10 cents per kilowatt hour, what is the electricity cost for producing one pound of sodium by electrolysis of NaCl? Assume a voltage of 5.2 V is necessary.
Extraction of Elements: Thermodynamic Calculations:

1. Consider the production of Mn(s) metal from MnO(s) by reaction with C.

      Write the balanced equation.

      Calculate (Ho, (So, and the temperature above which the reaction is thermodynamically favored.

Nuclear Questions:

1. What is the product in the following nuclear fusion reaction?
12C + 1H  -->   _____  + e-
2. What is the missing product here?
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3. Living matter has a C-14 activity of 14.3 disintigrations per minute per gram C. If an artifact is found to have an activity of 3.67 dpm, in what year did it die?

Metallic Bonding:
1. Draw a band structure for vanadium, assuming the valence orbitals used are the 4s and 3d orbitals. Show what portion of the band is filled, what portion is empty, label the bonding and antibonding areas.

2. Decide for the elements before and after V if they are expected to have stronger or weaker metallic bonding.

Effective Nuclear Charge:

1. Calculate Z* for Na, Mg, K, and Ca. 

2. Explain the relative ionization energies of Na and Mg. 

3. Explain the relative ionization energies of Na and K.
