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2025

PHYSICS — MINOR
Paper : MN-3
(Waves and Optics)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]
The figures in the margin indicate full marks.

1. Answer any five questions : 3x5
(a) What do you mean by longitudinal wave and transverse wave?
(b) What do you mean by Lissajou’s figures?
(¢) What do you mean by Doppler effect?

(d) From the following equation of progressive wave : y = 5 sin 27 (0.2¢ — 0.5x), find out the amplitude,
wavelength, wave velocity and frequency of wave.

(¢) What do you mean by coherent light sources?
(f) State and explain Huygen’s principle of wave propagation.

(2) In Newton’s rings experiment, if the diameters of the 3rd and 23rd rings are 0.181 cm and
0.501 cm respectively and if the radius (R) of curvature of the plano-convex lens be 50 cm,
calculate the wavelength of light.

(h) A ray of light reflected from diamond at 67° is found to be completely plane polarised. What is the
Refractive index (p) of diamond?
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Answer any five questions, taking at least one question from each Group.

Group - A

2

Given total energy of a particle following SHM is E = % mv© + %mco2 x?, where the symbols have

their usual meanings, derive the differential equation of the particle.

Graphically show the variation of KE and PE, of a particle undergoing SHM, with its displacement.
Show in the graph the total energy is constant by properly labelling the graph.

If ® be the angular frequency and b be the damping factor of a damped SHM, mention the three
types of damping that can happen and write down their conditions. Also draw the graph for
displacement with time for small damping. 2+(2+2)+(3+3)
What are the conditions for production of beats?

Show that when two simple harmonic motions of the same frequency and acting at right angles to
each other then the resulting path is an elliptical one.

A particle has simultaneously two SHMs along X-axis. The frequencies and amplitudes are 12 Hz
and 20 cm, and 10Hz and 20 cm respectively. There is no initial phase difference. What is the
frequency of resultant motion and of the amplitude? 2+6+(2+2)

What are the characteristics of Progressive wave? Derive an expression for progressive wave of
wavelength A and amplitude ¢ moving with a velocity v in the positive X-axis.

Find out the group velocity for plane waves in a dispersive medium, for which v, =4+ B\, where

A and B are constants. (3+6)+3

Group -B
(i) State Fermat’s principle.
(ii) Establish the laws of reflection at a plane surface from Fermat’s principle.
Find an expression for fringe width B of interference pattern in case of Young’s double slit
experiment. @2+5)+5
Write down Malus’ law.
State Biot’s laws for rotatory polarization.
What is meant by optical activity of a substance?

A polarizer and an analyzer are oriented so that maximum amount of light is transmitted. To what
fraction of its maximum value is the intensity of the transmitted light reduced when the analyzer
is rotated through 60°?

What do you mean by positive and negative crystals? Give one example for each.
2+2+2+343
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What do you mean by Fresnel class and Fraunhofer class diffraction?
Compare a Zone plate with a Convex lens.

What are missing orders in a double slit diffraction pattern?

Define resolving power of a grating. In this regard, mention the Rayleigh criterion.

Two lines in the 2nd order spectrum formed by a plane transmission grating are just resolved.
If the lines are due to wavelengths 5890A and 5896A, find the number of lines in the grating.

24242+H2+1)43

Show that two 1inéarly polarized light waves at right angles to each other and having phase

difference —723 superpose to give a circularly polarised light.

Describe, in brief, the two methods to obtain coherent waves from a single wave.

What will happen if the plane glass plate in Newton’s ring experiment is replaced by a plane

mirror?

What do you mean by ‘fringes of equal thickness’? Give one example.

4+(242)42+2

The intensity expression for a single slit Fraunhofer diffraction with slit width ‘@’ is

sin 2 Y

2
Y

I=IO

Tasin®
A

where v =

(i) Find out the conditions for principal maximum, secondary maxima and minima.

(i) Plot the intensity distribution.

(b) Calculate the phase difference between two consecutive reflected light in case of thin parallel

film.
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