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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)

(b)
(c)
(d
(e
®

(®

(h)

(®)

3. (a)
(®

The displacement of a moving particle at any time # is given by y = (A sin @7 + B cos ot). Show
that the motion is simple harmonic.

What do you mean by resonance in forced oscillation?

In which conditions beats occur? What is beat frequency?

Define the term optical activity with one example of an optically active material.
What do you understand by Quarter-Wave Plate and Half-Wave Plate?

In a Young’s double slit experiment the distance between the slits is 0.1 mm and the perpendicular
distance of the screen from the slit plane is 50 cm. Find the separation on the screen between
maxima for violet light (A = 4000 A).

Define resolving power of a diffraction grating. What is meant by the Rayleigh criterion of
resolution?

What do you mean by coherent light sources?
Answer any five questions, taking at least one question from each Group.
Group - A

Define damped vibration. Write down differential equation of a particle under damped vibration
and find out the value of its displacement. In this case what do you mean by critical damping?

A particle oscillates with SHM of amplitude 4 cm and a frequency of 5 Hz. At time #=0, the
particle is at its equilibrium position (y = 0). Write down the equation describing the position of the
particle as a function of time in the form y = 4 cos (w? + ¢), citing the numerical values of 4, ® and
¢. (Every symbol has their usual meaning) (2+2+3+2)+3
Define group velocity and phase velocity. Derive a relationship between them.

What are nodes and anti-nodes of a stationary wave? [(2+2)+4]+(2+2)
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(b)

d
Prove that particle velocity of progressive wave is % = (—)V‘—jy); . Hence establish the differential

equation of a progressive wave. (Every symbol has their usual meaning)

Find out the value of total energy of a progressive wave. (3+4)t5
Group -B
What is Fermat’s principle? By using this principle establish the laws of refraction of light at the

plane surface.
What are differences between interference and diffraction of light?

Newton’s rings are formed in reflected light of wavelength 600 nm with a combination of plane
plate of glass and a plano-convex lens of 1 m radius of curvature. On introducing a liquid between
the lens and the plate, it is found that the diameter of the 7th dark ring decreases by 0.54 mm. Find
the refractive index of the liquid. (2+5)+2+3
State and explain Huygen’s principle of wave propagation.

Explain with proof, whether principle of conservation of energy remains valid in interference of
light.

Find an expression for fringe width B of interference pattern in case of Young’s double slit
experiment. 3+4+5
Compare a zone plate with a convex lens.

State Biot’s laws for rotatory polarization.

What are missing orders in a double slit diffraction pattern?

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.

Explain why the central fringe of Newton’s rings is dark in reflected light. 2+2+2+3+3

Explain the terms :

(i) Uniaxial crystal

(ii) Optic axis of a crystal

(iii) Positive and negative crystal.
(iv) Specific rotation.

State and explain Brewster’s law in connection with polarization of light by reflection.
[2+2+(1+1)+2]+(2+2)
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(a) What do you mean by Fresnel class and Fraunhofer class of diffraction?

(b) Derive the expression for the intensity distribution of Fraunhofer diffraction pattern formed by a
single slit. Find out the condition for forming minima in this case.

(¢) Calculate the angle at which first order dark band is formed in Fraunhofer diffraction pattern of a
single slit of 0.3 mm width where the wavelength of light is 589 nm. 3+(5+2)+2
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