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Problem 1:

(a) Give a brief, 1-2 sentence description of each of the four basic types of
chemical bonding.

(b) How might you increase the electrical conductivity of an ionically bonded
material (e.g. NaCl) without changing its basic crystal structure?
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Problem 2:
(a) Draw in the lattice vectors for the two-dimensional structure below and
indicate the number of atoms of each element in the cell. The open circles
and solid circles represent atoms of different elements.
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(b) In the cubic unit cell below draw the [321] directign. Label as needed ;
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(c) In the cubic unit cell below draw the plane and give the Miller indices if the
intercepts are 1,1,1/3 . If the lattice parameter is 1nm what is the distance to a

arallel plane?
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Problem 3:
Iron changes from bec to the fcc metal structure at 912 degrees C (1673 F). At
this temperature, the atomic radii of the iron atoms in the two structures are

0.126nm (bec) and 0.129nm (fcc), respectively,
(a) What is the ercent volume change as the structure changes?
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Problem 4:

(a) Draw an edge dislocation in a simf)l: cubic crystal. Indicate its “Burgers
vector” and its “glide plane™.

(b) Rank the following bonds in decreasing order of the expected energy
necessary to create a vacancy: Metallic, lonic and Covalent.

(c) Calculate the equilibrium concentration of vacancies in copper (FCC, lattice
parameter a = (.3615nm) at room temperature (25 C). Assume that 10,000
cal are required to produce a mole of vacancies. R =1.987 (cal/mole*K)

(d) Is it possible to calculate the equilibrium concentration of dislocations at the
above temperature? If it is possible, how would you perform this calculation;
ifitis ngt possible why is it not possible? (This is a short answer question.)
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Problem S:

(a) What type of polymer would you use to make a surgeon’s glove and why?
omcy”
(b) What type of polymer would you use to make a beverage container and why?

(c) What type of polymer would you use to make a pulley (structural element)
and why?
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