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(2) All questions are compulsory.
(3) Symbols used have their usual meaning.
@) Figures to the right indicate full marks.

1 Write any two : 7x2=14

(@) Define crystal lattice and symmetry group. Write the
applications of Crystal.

(b) Discuss on Unit cells. Explain 2D and 3D lattice.

(©0 What are the different space lattice in the cubic system ?
How many lattice points per unit cell are there in each
of lattices ?

2 Write any two : 7x2=14

(a) Explain Edge dislocation and screw dislocations. Define
Schottky defect and Frenkel defects.

(b) Discuss on X-ray Diffraction. Explain any one of method
for X-ray Diffraction.

(© Define F.C.C. Crystal structure. Using X-ray of a
particular wavelength, the diffraction angle for the d,
spacing of the chloride ions in sodium chloride crystal
was found to be 5.4°. The lattice constant is 5.621 A°.
What is the wavelength of X-ray ?
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3 Write any two : 7x2=14

(@) Write difference between mono atomic and diatomic
lattice. Explain three dimensional lattice.

(b) Explain neutrons scattering by phonons. Define phonon
spectroscopy.

(0 Discussion semiconductor devices. Show that in the
diatomic vibration, the absorption frequency
W = [2f (1/m + 1/M)]Y2

4  Write any two : 7x2=14
(@) Define periodic potential, state and prove Bloch theorem.
(b) Derive relation for Heat capacity in free electron gas.
(©0 Explain hall effect. Define Bloch electron and thermal
conductivity.

5 Write any two : 7x2=14
(@) Write the properties and application of superconductor.
Define superconductivity.
(b) Define high temperature superconductor and HTSC
oxides superconductor. Explain Josephson effect.
(©) Define B.C.S. theory, if m.dv/dt = -eE where e is the
charge and m is the mass of the carrier respectively.

Show that ) = ;2 / 4rne? Where ), = London penetration
depth.
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