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(Waves and Optics)
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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.

Answer any five questions : 2x%5
(a) Define the term ‘Bel’.

(b) The equation of SHM of a particle is 3/+ 12x = 0. Find its time period. (f and x are the acceleration
and displacement of the particle respectively.)

(c) Among 80 dB and 20 dB of sound level, which one is more intense?

(d) Mention two important differences between loudness and intensity of sound.

(e) Explain Huygen’s principle.

() Explain two important differences between prism spectra and grating spectra.

(g) For a light of wavelength 6000 A, the angle of diffraction through a grating corresponding to first
order is 30°. Find the number of lines per cm.

Answer any four questions.

Write down the equation of motion of a damped, forced simple harmonic oscillator and solve it. Hence
derive the condition for velocity resonance. 94543
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Find the expression of velocity of transverse waves developed in a stretched string.

.Thf: frequency of a sonometer wire is 360 Hz. If the length of the wire is doubled and the tension
15 increased four times, how will the frequency of the wire change? 6+4

T'wo 1.:1ulually perpendicular SHM with same time period but with different amplitudes and phases
act 51‘mu|lal‘|cuusly on a particle. Prove that the resultant motion of the particle is in general
elliptical. Under what conditions will the motion be (i) circular, (ii) straight line?

The displacemenl of a particle at time ‘’ is x = a cosof + bsinor. Prove that the motion is simple
harmonic and find its amplitude. (4+1+1)+(2+2)

Derive the expressions of maximum and minimum intensities produced in the interference pattern
of Young’s double-slit experiment.

In Young’s double slit experiment, if the distance between the slits be 0.4 cm then find the width
of interference fringe produced on the screen kept at 5 m distance apart. Wevelength of incident
radiation is 5890 A.

Mention two important properties of the produced fringes. 6+2+2
Find the expression for the intensity produced in Fraunhofer diffraction pattern due to a single slit.
Discuss the conditions for maxima and minima.

A parallel beam of light of wavelength 500 nm is incident normally on a narrow slit of width
0.2 mm. The Fraunhofer diffraction is observed on a screen which is placed at the focal plane of
a convex lens having focal length of 20 cm. Calculate the approximate linear distance between first
two maxima. (4+3)+3

Why is the central spot in Newton’s ring dark?

What is meant by optical activity?

Light reflected from a smooth ice surface gets completely linearly polarised. If the refractive index
(r.i.) of the ice is 1.309, find the angle of incidence.

Show that in the phenomenon of interference, energy is neither created, nor destroyed, but it 1s

conserved. 2+2+3+3



