50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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y 1M..°Jl§&.
Define SHM and mention any two examples Derive the dlfferentlal equation for SHM using

Hooke’s law. (07 Marks)
With a neat diagram, expla“m e construction and workmg of Reddy’s tube. Mention any
three applications of shock waves. : (09 Marks)

For a particle executing. 'SHM, its acceleration is fou ( I'to be 15cm/s> when it is at 3cm from

its mean position. Calculate time period. e (04 Marks)
()R,f’%;;a,

Explain the bas1cs of conservation of mass momentum and energy. (06 Marks)

What are, forced oscillations? Derive the “‘expressions for steady state amplitude and phase

‘case of forced oscillations,.. ~ (19 Marks)

A 20gloscﬂlator with natural angular frequency 10 rads™ is vibrating in damping medium.
The damping force is proportienal to the velocity of* the vibrator. Calculate the value of
damping required for the oscillations to be crmcally damped (leen dampmg coefficient is

0.17). (04 Marks)
Gem Module-z g

State and explam Hooke s law. Explam th _;nature of elastlolty w1th the help of stress-strain

diagram. R YIRS UCHUEN ST, (08 Marks)

b.

C.

a.

b.

(04 Marks)
= . dR
Deﬁne Poisson’s: ratlo Obtam the relatlon between y, n and ¢ where the symbols have their
usual meaning, ' - (08 Marks)
What are Torsmnal Osc1llatlons‘? ;Mentlon any two applications of Torsional Pendulum.
Derive the expression for couple per unit twist of a solid cyhnder (08 Marks)
‘Calculate the force required to produce an extension of 1mm in steel wire of length 2m and
diameter Imm (Young s modulus for steel Y =2 x 10" N/m?). (04 Marks)
g Mgdule-3

State and prove Gduss Divergence Theorem. (08 Marks)
Define fractional Index change (A). Derive the expression for Numerical aperature and
acceptance angle ofan optical fiber. (08 Marks)
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A circular coil of radius 10cm having 50 turns carries a 'éunent of 5A. Determine the
magnetic field produced by the coil at a distance of 3em from the centre. Also determine
magnetic field produced by the coil at its centre. o (04 Marks)

OR

Derive wave equation in terms of electric field: usmg ‘Maxwell’s equations for free space.
(08 Marks)

Describe different types of optical ﬂbers w1th neat diagrams. Mention any two mechanisms
involved in fiber loss. : (08 Marks)
Calculate the V-number- for a fiber of core- dlameter 40pm and with refractive indices of
1.55 and 1.5 respectively for core and cladding. When the wavelength of the propagating
wave is 1400nm. Also calculate the number of modes that the fiber can support for
propagation. Assume that the ﬁber is in air. (04 Marks)

Module-4
Starting from Schrodmger s time independent wave equatlon derive the expression for
energy eigen value and €igen function for an electron in one dimensional potential well of

infinite height. (10 Marks)
Explain the constructlon and working of COz LASER with the help of energy level diagram.
(06 Marks)
The average output power of laser source emlttmg a laser beam of wavelength 632.8nm.
Find the: number of photons emltted per second by the laser source. " (04 Marks)
'i'.:%.:;:-f:,, { .7 OR :
Define the terms populatlon inversion and meta-stable state. Derive the expression for
energy density of radiation at equilibrium interms of Einstein’s coeiﬁoxents (10 Marks)
Using Heisenberg’s uncertamty prm01ple show that electrons do not reside inside the
= (06 Marks)

An electron is bound inan 1-D potentiarlf.\ggell Jof infinite helght and of width 1 A . Calculate
its energy Values}-’i_n' the ground state and also in the first t\,\"?‘p. excited states. (04 Marks)

' Module— ;
Define F ermi energy Explain the -variation of Ferml factor with temperature. (08 Marks)
What is ‘Hall effect? Obtain’ the ‘expression for Hall coefficient, and express Hall voltage
intertns.of Hall coefficient. . ‘ (08 Marks)

The:dielectric constant 6f sulphur is 3.4. Assummg a cubic lattice for its structure, calculate

<, the electronic polanzablhty of sulphur (glven density of sulphur = 2.07 g/cc and atomic
Wweight = 32. 07)

- onARY (04 Marks)
CMiE . 560 037

; OR B«\i JRE - ¢

Mention the assumptlons of Quantum free electron theory Dlscuss two success of quantum
free electron theory. (08 Marks)
Define the term internal ﬁeld in case of solid dielectrics with one-dimensional equation.
Explain polar and non—polar dielectrics with examples. (08 Marks)
The intrinsic charge carrier concentration of germanium is 2. 4 x 10"%/m?®, calculate its

resistivity if moblhty of electrons and holes respectively are 0.39m*/vs and 0. 19m2/vs
£ e (04 Marks)

ok ok ok ok
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