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Instructions:

1. Answer any FIVE full questions, choosing one full question from each module
2. Missing data, if any, may be suitably assumed.

Physical constants:

Mass of electron, me = 9.1x10°! kg
Electronic charge, e = 1.602x10°'° C
Boltzmann constant, kg = 1.38x10°% J/K
Permittivity of free space=8.85x10'2 F/m

1 a)
b)
c)
2 a)

b)

Speed of light, ¢ =3x10® m/s

Planck constant, h = 6.626x107* Js
‘Mass of neutron, m,= 1.67x10%" kg
Mass ofproton my=1.67 x 10 kg

Modulé

Define Phase velocity and (xroup velocuy Derive the relation between Phase
velocity and Group veloc1ty

Explain properties of wave function. Setup time independent one dimensional
Schrodinger wave equation.

An electron.is bound in a one-dimensional potential well of width 1A, but of
infinite wall height."Find its energy values in ground state and first excited
state.

OR

-s;;-:.UsiﬁQI Schr'odinger wave equation, derive a normalized eigen function for the
“particle in one dimensional potential wall of infinite height by applying

,ounda.ry Conditions.

_ State Heisenberg’s uncertainty principle. Using Heisenberg’s uncertainty

principle prove that free electron does not exist inside the nucleus

In a measurement of position and momentum that involved an uncertainty of
0.003%, the speed of the electron was found to be 800 m/s. Calculate-the
corresponding uncertainty that arises in determining its position.

Module-I1

Derive an expression for energy density of radiation under thermal
equilibrium conditions in terms of Einstein’s Co-efficient.

Define numerical aperture. Derive an expression for numerical aperture of an
optical fiber.
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c)

The numerical aperture of an optical fiber is 0.2 when surrounded by air.
Determine the refractive index of its core, given the refractive index of the
cladding is 1.59. Also find the acceptance angle when the fiber is in water.
Assume the refractive index of water as 1.33.

OR

Describe the construction and working of He-Ne LASER with energy level
diagram. '

Describe point to point communication system using optical fiber with the
help of block diagram and mention its advantages over the conventional
communication system.

The ratio of population of two energy levels is 1.059x103°, Find tl‘le"freQuQ;iby
and wavelength of light emitted at 330 K. iy, V4

Module-ITI ,
What is Fermi energy? Explain Fermi factor and its depéndeﬁt;e_; on energy and
temperature. % b

Explain the Four types of polarization mechanism in dielectrics with suitable
Ilustrations.

An elemental solid dielectric material has® polarizability 7 x 1040 Fm2
Assuming the internal field to be Lorentz field, calculate the dielectric
constant for the material if the material has 3 x 10?® atoms/m>

 Module-1V

Derive an expression for electron concentration in conduction band of a
semiconductor.

What is Hall Effect? Derive an expression for Hall voltage and Hall co-
efficient.

The Hall coiefﬁcient of a material is -3.68 x 10° m?/C. What is the type of
charge carriers? Also calculate carrier concentration.,

Module-V

Explain the Weiss’s domain theory of ferromagnetic materials and explain in

rief the hysteresis using the domain theory.

gbla}n Meissner effect. Describe type I and type II superconductors.
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