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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their

own words as far as practicable.

GROUP - A

1. Answer any five questions: 2x5=10
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a)

b)

Show that the beat frequency is equal to the
difference between the frequencies of the

component oscillations.
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What do you mean by the term quality factor
of an oscillator? Write down its mathematical

expression.
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d)

g)

h)
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What do you mean by cohesive and adhesive

force of molecules?
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Define coefficient of viscosity. Write down
its dimension and SI unit.
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When two sources are said to be coherent?
Write down the expression of the wavelength
of light in Newton’s ring experiment in terms
of diameter of a ring and radius of curvature.
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State two applications of Michelson

Interferometer.
BT ToREEERhiEa 9t sufaem @

Compare between Fraunhofer and Fresnel class

diffraction.
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Mention two practical applications of

Polarization of light.
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GROUP-B

Answer any two questions: 5%x2=10
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2. a)
b)
3 a)
b)
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A tuning fork A produces 4 beats with tuning
fork B of frequency 256 Hz. When A is waxed,
the beats are found to occur at shorter intervals.

What was its original frequency?
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Show that the superposition of oscillations
represented by x = A sinptand y = —-A cosp t
results in to circular motion.
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Discuss briefly the Molecular theory of

surface tension.
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A metal plate of area 2.5x10*m? is placed on
a 0.25x10°m thick layer of castor oil. If a
force of 2.5 N is needed to move the plate
with a velocity 3x10?ms™, calculate the
coefficient of viscosity of castor oil.
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4 a)

b)
5 a)
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Show that the total mechanical energy of a
particle executing simple harmonic motion is
a constant and is independent of time or

position.
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Write down the differential equation for a
forced (periodic) damped harmonic oscillator
explaining each term clearly. Define decibel

in connection to the intensity level of sound.
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Why is light called an electromagnetic wave?
State two differences between a convex lens

and a zone-plate.
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b)

Answer any two questions:

Differentiate between linear, elliptical and

circular polarization.
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GROUP-C

10%x2=20
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6. a)
b)
c)
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How stationary wave is generated? Show that
the separation of adjacent nodes is half a
wavelength (A /2).
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Explain Sabine’s Formula. For an empty
assembly hall of size 20 x 15 x 10 cubic meter
with absorption coefficient 0.106. Calculate
reverberation time.
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Calculate the change in intensity level in dB
unit when the intensity of sound increases 100

times its original intensity.
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7 a)

b)
8 a)
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Why does capillary action take place? Calculate
the work done in blowing a soap bubble of a
radius of 10cm, surface tension being
0.08Nm™'. What additional work will be done
in further blowing it so that its radius is
doubled?
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Derive Poiseiulle’s Law for the motion of a
liquid through a narrow horizontal tube

assuming the streamline motion of the liquid.
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Describe the method to determine the
wavelength of light emitted by a
monochromatic source such as sodium light

using Fresnel’s biprism.
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b)
9 a)
b)
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A plano-convex lens of radius 1.0 m is placed
on an optically flat glass plate and is
illuminated by an extended monochromatic
source. Assume that the point of contact is
perfect. The diameter of the 15th and Sth dark
rings in the reflected light are 5.90x10° m
and 3.36x10° m, respectively. Calculate the
wavelength of the light used.
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Calculate the intensity distribution of the

single-slit diffraction pattern.
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Describe the method of production of linearly

polarized light.
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