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Show that FCC is the most closely packed of the three cubic structures by working out the packing

factors. [10]
Describe the structure of NaCl. 6]
Define Miller indices. Sketch the following atomic planes in a simple cubic st ), (110)

]

and (111). [6
Derive an expression for the inter-planar distance in terms of Miller indi@ ubic structure.
[10]

2
What are matter waves? Explain their properties. 6]
Derive the expression for de-Broglie wave length. [6]
Calculate the wavelength associated with an electrefl h energy 2000 eV.

[4]
Explain the origin of energy bands in golids.

[6]
Assuming the electron - lattice i e responsible for scattering of conduction electrons

inte
in a metal, obtain an e Pessi®n for ductivity in terms of relaxation time and explain any
\e
ic

three draw backs of clas of free electrons. [6]
there is 1% probability of a state with an energy 0.5 eV above

. [4]
show that P = ¢, (&, —1)FE [6]

What i§di elaxation? Discuss the frequency dependence of orientational polarization. [6]

Find the temperaturé at
Fermi energy.

arad-m?. Assuming the internal electric field to be a Lorentz field, calculate the dielectric
t of the material. [4]

6. Explain the following: [6+5+5]

)

(c)

7. (a)
(b)

8. (a)

Critical magnetic field of a superconductor as a function of temperature.
Meissner effect.
Cryotrons.

With necessary theory and energy level diagram, explain the working of a Helium-Neon gas laser.
[10]
Mention some important applications of lasers. 6]

Describe the construction of a typical optical fibre and give the dimensions of the various parts.
[4]

Define the acceptance angle and numerical aperture. Obtain an expression for the numerical
aperture of an optical fibre. 8]

Calculate the numerical aperture and acceptance angle for an optical fibre with core and cladding
refractive indices being 1.48 and 1.45 respectively. [4]
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