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— . Explain following term (use graph): l [12%, &/ 886 541 l
1. Schmid’s law
2. Bragg’s law

= [[16%, %128 5]]

A silicon wafer is doped with 2.50 - 10" boron atoms/cm® plus 1.60 - 10'® phosphorus
atoms/cm’ at 27°C.

Calculate (a) the electron and hole concentrations (carriers per cubic centimeter),

and (b) the electrical resistivity of the material. [assume at 27°C: y, = 850cm?/(V - s); Up =
250em?/(V - s}, ;= 1.5 - 10%cm™ ]

=. [[14%, &487 %] ]

(a) Determine the Miller indices of the cubic crystal plane that intersects the following
position coordinates: (1, 0, 0); (1,1/2,1/4); (1/2,1/2,0).

(b) What is the interplanar spacing between parallel closest planes for the above cubic crystal

plane with lattice constant of a?

. i [14%]

A large flat plate is subjected to constant-amplitude uniaxial cyclic tensile and compressive
stresses of 100 and 20MPa, respectively. If before testing, the largest surface crack is 0.5mm
and the plain-strain fracture toughness (Kic) of the plate is 55 MPa /1 , estimate the final
crack size and;fgtigue life of the plate in cycles to failure. Assume Y = 1 in the fracture

toughness equation::
For the plate, da/dN (m/cycle) = 5.0 - 10 AK® (MPa / 'm)’




. 1112%]
There are two methods for strengthening polycrystalline metals. Describe (or give an
example) and explain the mechanism of these 2 methods, respectively. o

. | [10%]

Calculate the equilibrium concentration of vacancies per cubic meter in pure silver at 750°C.
Assume that the energy of formation of a vacancy in pure silver is 1.10 eV. Assume C= 1.
Atom mass of silver is 107.87 g/at. Mass. Density of silver is 10.5 Mg/m’

k=8.62x107° eV/K

+. | [12%]

Titanium goes through a polymorphic change from BCC to HCP crystal structure upon
cooling through 332°C. Calculate the percentage change in volume when the crystal structure
changes from BCC to HCP. The lattice constant g of the BCC unit cell at 882°C is 0.332 nm,
and the HCP unit cell has a = 0.2950 nm and ¢ = 0.4683 nm.

A photon in a ZnO semiconductor drops from an impurity level at 1.24eV below its
conduction band to its valence band. What is the wavelength of the radiation given off by the
transition? ZnO has an energy band gap of 3.54eV. ‘

1eV=16 10"]

h=6.62-10%7J -5



