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Answer ALL FIVE Questions

Marks
OBE

CO RBT

1. Derive the atomic packing factor for a hexagonal close packed structure. [10] CO1 L3

2.

To produce a p-type semiconductor, boron is doped in pure silicon. Doping is done by
B2O2 vapour. The atmosphere is equivalent to a surface concentration of 3X1026 boron
atoms per cubic meter. Calculate the time required to get a boron content of 1023 atoms
per cubic meter at a depth of 2.5µm. The doping temperature is 1100˚C and D at this
temperature is 4X10-17m2/s.

[10] CO1 L3

3. Define fatigue failure. With diagrams explain three types of fatigue loading. [10] CO2 L1

4.
a. With a figure show how you determine offset yield point on a stress-strain curve. [6] CO2 L1

b. Define unit cell, space lattice, atomic packing factor and co-ordination number with
respect to crystal structure. [4] CO1 L1

5. Derive an expression to show that maximum shear stress is experienced by a slip plane at
an angle of 45˚ with respect to the force applied. [10] CO2 L3
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