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AnswerALL the questions (10 X 2 =20)
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PART — A

Sketch (100), (110) planes

Distinguish between neutron ancwray diffractions.

What are N and U processes?

Distinguishbetween phonon and pho

Explainthe concept of degeneracy of electron s.

What is Hall effect?

Draw the first two Brillouin zors for a square 2D lattice

What are the different zone sches?

How does a spherical Fermi surface chancan external electric field?
Define electron, ble and open orts.

PART — B

Show that Bragg’s equation could be derived fromd’a equation

Gold has the same structure as copper. The velotggund in gold is 2100 m/s and that in coppt
3800 m/s. If the Deby&emperature of copper is 343 determine the Debye temperature of g
The densities of gold and copper are 1.93 % kg/m® and 8.9 x 1®kg/nand their atomic weight
are 197 and 63.54 amu respectiv

Derive expressions for the Ferenergy and density of states for a free electrarat OK.

Define effective mass of an electron and discissgdtiation with . Give the physical significance
negative mass.

Describe Harrison’s construction of Fermi surfac2D for a divalent met.. Plot it in the extende
as well as in the reduced zone schs.

PART - C

Show that reciprocal lattice @) SC is SC (i) FCC is BCC and (iii)BCC is FCC

Derive phonordispersion relationship for a odimensional caitomic lattice

Derive an expression for the electronic heat capas a function of temperature for a metal. Dist
its behavior at very low temperatul

State and prove Bloch’s theorem. Discuss its ingmme in the band theo

Showthat the electron orbits and the flux through thgte in real space are quantized in a magt
field.
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