1.     True or false  (2 pts each)





___There are 14 crystal systems.


___Materials properties do not depend greatly on atomic structure.


___HCP has an abcabc stacking sequence, FCC has a ababab stacking sequence.


___The coordination number for an anion in the Rocksalt structure is 8.


___Dislocations are important because they impact mechanical properties.


___A Frenkel defect in PbO would consist of a vacancy on the Pb sub-lattice and an


        O interstitial.


___A cored microstructure can develop in an alloy cooled from the melt if the rate


        of atomic diffusion is too high


___The HCP, FCC and BCC structures all have the highest packing factors - 74%


___A screw dislocation can be thought of as an extra plane of atoms ending within


        the crystal lattice.


___In the water/brine/salt phase system, water and salt are separate phases while


        brine is a mixture.








Multiple choice  (3 pts each)





2. ____ Which of the following is/are true?





	A) vacancies can exist in amorphous materials


	B) a 50-50 wt% mixture of salt and sugar constitutes a single phase


	C) Shottky defects can exist in an Fe single crystal


	D) the diffusion constant is relatively temperature insensitive


	E) none of the above





3._____Boron can diffuse in silicon can by either a vacancy or interstitial mechanism. Which statement is probably true?





	A) Dint<Dvac	


	B) Dint= Dvac	


	C)Dint>Dvac	


	D) none





4. _____Most metals are,





	A) single crystals


	B) polycrystalline


	C)mixtures of amorphous regions interspersed with single crystals


	D) amorphous




















5.  A phase diagram is sketched below. Using the phase rule, calculate the number of degrees of freedom in each of the phase field.  Show your work.  (7 pts)
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6.  Identify the following directions	6 points
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7. Draw and name the following planes (120) in cubic cell, (111) in tetragonal cell


 and (120) in the hexagonal cell. Use the back of the page, label all intercepts, and be neat, please	 (8 pts)








8. A sheet of steel 1.5 mm thick having different pressures of nitrogen on both sides at 1200C is permitted to achieve steady state diffusion conditions. The diffusion coefficient for nitrogen in steel at this temperature is 6x10-11 m2/sec and the diffusion flux is measured at 1.2x10-7 kg/m2-sec. The surface concentration of nitrogen in the steel is 4 kg/m3 on the high pressure side. How far into the sheet will the concentration of nitrogen be 2 kg/m3 assuming a linear profile?  (15 pts)





9. Indium has a simple tetragonal unit cell for which the a and c lattice parameters are .459 and .495 nm, respectively. (15 pts)





a) if the atomic packing factor and atomic radius are 0.69 and 0.1625 nm, respectively,


determine the number of atoms per unit cell. Remember, that even though the unit cell may be tetragonal, more than one atom can be associated with each lattice point so n does not necessarily equal one!


b) the atomic weight for indium is 114.82 gm/mol; compute it’s density.











10.	The phase diagram given below is a portion of a hypothetical system between elements A and B.  ( is an intermediate solid solution. For points a,b and c calculate the phase compositions  (in terms of wt%B) and amounts. Draw and label the microstructure at each point. (20 pts)
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