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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-ll and any two
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from Part-lil.
The figures in the right hand margin indicate marks.

Part-Il
Answer the following questions:
What is the criterion for the motion to be simple harmonic?
In an RLC Circuit, inductance is 5 mH, the capacitance is 6 uF, and resistance is 200
Q, then, is the circuit underdamped, critically-damped, or over-damped?
What is the basis of Huygens' principle?
A wave is represented by y (x,t) = [8cm] sin [(10 rad/cm) x — (10 rad/s) {]
Determine the amplitude, wavelength, angular frequency, and velocity of the wave.
If V = 3x%y — y°%?, Calculate grad V at point (1, -2, —1)?
State Gauss divergence theorem and write the mathematical form.
State de-Broglie hypothesis for matter wave.
The probability that a system can be in the states represented by Eigen functions yj,
Wy, Wi, are 1/2, 1/3, 1/4 respectively. Write the wave function for the system. If the
energy eigen values for the given states are 2 eV, 3 eV and 4 eV respectively. Find
the energy expectation value.
What is population inversion in LASER?
Write down the differences between spontaneous emission and stimulated emission
of radiation.

Part-Il
Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve)
Setup the differential equation for a one-dimensionalsimple harmonic oscillator. Show
that the total energy of the oscillator is constant in time. Draw the variation of kinetic
energy and potential energy with displacement.
With suitable ray diagram explain the formation of Newton’s rings. Why the fringes in
Newton’s rings interference pattern are circular?
Set up the differential equation for a one-dimensional oscillator, subjected to a
damping force proportional to velocity and an external periodic force. Discuss about
frequency, phase, and amplitude of the forced oscillation.
In Fraunhofer diffraction due to single slit, obtain the conditions for principalmaximum,
secondary maxima and minima. Show the distribution of intensity graphically in this
diffraction pattern.
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Derive a relation between magnitudes of electric vector and magnetic vector.
Calculate displacement current in terms of displacement current density using
Maxwell idea and differentiate between conduction current and displacement current.
Define divergence of a vector field. Write its physical significances. A vector field is
given by R R ,

A =12xy +jx*y+k xyz
Find the divergence and curl of the vector at the point (1, 1, —1).
Define phase velocity and group velocity. Find a relation between group velocity and
phase velocity?
What is a wave function y? What are the characteristics of y? Explain if the
wavefunction y(x) = e*is quantum mechanical wavefunction or not.
Derive an expression for Schrodinger’s time-independent wave equation. Explain the
significance of a wave function.
Draw the energy level diagram of the Helium-Neon laser. Explain the operation
principle of the He-Ne laser
Specify three possible types of transitions between two atomic energy levels and
derive relations between Einstein’s coefficients.

Part-lll
Only Long Answer Type Questions (Answer Any Two out of Four)

What do you mean by damped oscillations? A mechanical damped oscillator is
subjected to a damping force proportional to its velocity. Set up the differential
equationof the oscillation. Discuss the underdamped, overdamped, and critical
damped motions of the oscillator.

In Newton's Rings experiment, the diameter of the 15"ring was found to be 0.59 cm,
and that of the 5"ring was 0.33 cm. If the radius of the plano-convex lens is 100 cm,
calculate the wavelength of light used. What happens to ring diameter if air film is
replaced with liquid of refractive index 1.5?

Write Maxwell’'s electromagnetic equations in integral and differential form.From
Maxwell’'s electromagnetic equations in a conducting medium; obtain the
electromagnetic wave equations for electric and magnetic field.

Prove the transverse nature of Electromagnetic Wave.

Starting from the Schrédinger equation for a particle confined in a one dimensional
box of infinite height, develop an expression for the normalized wave function.

Calculate the expectation value of position x and linear momentum py for the wave

function
2 X
x)= |-sin—0 < x < L
7€) ﬁ :

With a suitable diagram explain the construction and working of ruby laser. Draw the
energy level diagram showing the operation of the ruby laser. Write limitations of ruby
laser.

The energy difference AE between two energy levels in a particular atom is 4 eV. If
the electron moves from the higher level to the lower level, find the wavelength and
frequency of the photon emitted in the emission process.
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