Questions from Feller Parts 1, 2, and 3
1. What is the packing of the face centered cubic structure?

Answer: 0.74.

2. Find the crystal structure, including dimensions, of aluminum.  Using its packing fraction from this known structure and its atomic mass predict the density.  Compare with experiment.
Final Answer: 2.70 g/cc
3. Imagine a 0.7 cc of a lead silicate glass of density 7.5 g/cc.  What is its apparent weight in


a) water


b) diiodomethane


c) carbon tetrachloride
4. What temperature control of the fluid would it take to allow measurements with an error no more than 0.5 %.
5. Plot the densities of liquid mixtures of acetone and diiodomethane as a function of the mass ratio of diiodomethane to acetone assuming they are fully miscible.
6. Use http://www.ides.com/property_descriptions/ASTMD1505.asp to find out about the density gradient method.  Nothing need be turned in here.

7. R = x/(1-x)
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Use these data from the barium borates and the borate model to find the four basic borate volumes.  Note this model might not yield exactly the volumes given before.


8. Calculate the molar volumes of the barium borates given before.  You will need atomic masses.  Also, remember that the data are given in terms of R and there are R+1 moles of glassy materials.  You could also use x to do the calculation.


9. For the barium borate data provided earlier plot the volume per mol boron oxide as a function of R. How do you interpret the result?

10. 
a) Determine the packing fractions of the barium borate glass system.



b) Using the known density of BaO compare the packing fraction of the crystal to


    the glasses.


c) Plot all results. How do the results compare to the alkali borates?
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