Materials Chemistry Homework Assignments

HW # 1: due Thursday 4-13-06 (week 2) by 5:00 PM in my hand, my mailbox, or under my door


Inorganic Text, Chapter 3


Chapter Problems (4, 5, 8, 19, 23, 25)

…In problem 23,  I am looking for the allowed Mulliken observable IR bands.

HW # 2: due Thursday 4-27-06 (week 4) by 5:00 PM in my hand, my mailbox, or under my door

1) Conductivity data on β–alumina containing monopositive ions of various radii show that Ag+ and Na+, both of which have r ≈ 1.0Å, have activation energies for conductivity close to 17 kJ/mol whereas that for Tl+ (r ≈ 1.4 Å) is about 35 kJ/mol.  Suggest an explanation for the difference.

2) Above 146°C, AgI is an Ag+ ion conductor. Suppose a pellet of this compound is sandwiched between two silver electrodes at 165°C and a potential difference is imposed between the electrodes. Sketch the apparatus and indicate the changes that occur with time at the two electrodes.

3) The rate of oxidation of a magnesium alloy is represented by a rate constant, k.  The value of k at 300°C is 1.05x10-8 kg/(m4s).  At 400°C, the value of k rises to 2.95x10-4 kg/(m4s).  Calculate the activation energy for this oxidation process (in units of kJ/mol). 

4) If the energy required to create one vacancy in aluminum is 0.76 eV and at 400°C the fraction of vacancies is 2.29x10-5, what is the vacancy fraction at 500°C and 25°C?

5) Provide an example of an ionic conductor and its use.  Support your example with appropriate reference information.

HW # 3: due Thursday 5-4-06 (week 5) by 5:00 PM in my hand, my mailbox, or under my door

1) Provide the electronic configuration for Mn2+ in a high spin, octahedral complex.  Is this material paramagnetic or diamagnetic?

2) Explain how a mixed valent compound could give rise to ferrimagnetism.

3) Why is the term “permanent magnet” misleading?

4) Identify and provide appropriate references for a compound exhibiting ferromagnetic behavior.

5) Extend the unpaired electron orientation diagrams into two dimensions (we did one dimension in class) for: paramagnetic behavior, ferromagnetic behavior, and antiferromagnetic behavior.

6) How does temperature play a role in magnetic susceptibility?

7) Explain hysteresis.

HW # 4: due Wednesday 5-24-06 (week 8) in electronic format by 5:00 PM 

Seven articles were distributed in workshop of week 7. (All seven are listed below.) You selected two of these articles. 

Read your articles.  Prepare three questions with detailed answers for each article.  These questions should incorporate topics we covered throughout the entire year in this program. These questions should relate concepts we covered with material from the article.  (The goal of this assignment is to demonstrate your ability to extract information from scientific literature; demonstrate your knowledge of chemistry; and show your aptitude for combining multiple chemistry concepts and applying these concepts to a new setting.)  
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