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— . Explain following term (use graph or give an example) Each 6%)

1. Gas carburizing

2. Schottky imperfection

3. Intrinsic semiconductor

4. Recovery of cold-worked metal

(9,1

. Schmid’s law

An arsenic-doped silicon wafer has an electrical resistivity of 7.50 x 10*Q)- cm at 27°C.
Assume complete ionization. [Assume u, = 0.1350 m*/(V '8), tp = 0.048 m*/(V - 5) ]

What is the majority-carrier concentration (carriers per cubic centimeter)?

The critical stress intensity (Kic) for a material for a component of a design is 23 .0 ksi Vin
What is the critical stress that will cause fracture if the component contains an internal crack

013 in. long? Assume V= 1.

(Each 8%)
An x-ray diffractometer recorder chart for an element that has either the BCC or the FCC

crystal structure showed diffraction peaks at the following 2 theta angles’

38607, 55.71°, 69.70°, 82.55°, 95.00°, and 107 67", (The wavelength of the incoming radiation
was 015405 nm )

a) Determine the crystal structure of the element

b) Determine the lattice constant of the element

Calculate a value for the density of FCC platinum in grams per cubic centimeter from its
lattice constant a of 0 39239 nm and its atomic mass of 195 09 g/mol

Al (Each 8%)

(a) In the solidification of a pure metal, what are the two energies involved? Write the
equation for the total free-energy change involved in the homogeneous nucleation.

(b) Nllustrate graphically the energy changes associated with the formation of a nucleus during
solidification vs radius of a homogeneous nucleus or embryo. Mark critical radius of a

homogeneous nucleus in the graph.




