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1. Answer any two questions :

a)

b)
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( English Version )

10 x 2 =20

Establish the differential equation for
current in an inductive-capacitive circuit

and solve it.

Show that the total energy for a simple

harmonic oscillator is constant.

A point mass is dropped inside a tunnel
dug along a diameter of the earth.
Assuming that the density of the earth to
be uniform, show that the point mass
follows a simple harmonic motion. Find out

the frequency of motion. 4+3+3

A particle is oscillating under two
mutually perpendicular simple harmonic
motions given by x = a cosot and
Yy = b cos ( 2ot + ¢ ). Draw the Lissajous

figures for ¢ =0, g and 7.

For a damped harmonic oscillator, the
damping force is proportional to velocity.
Solve the equation of motion for critical

damping.
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If the initial displacement is zero and the
initial velocity is non-zero, show that the
time after which the oscillator comes to rest
does not depend on the initial velocity.

3+5+2
What do you mean by phase velocity and
group velocity ? For a liquid of density p
and surface tension s, the surface wave has
a phase velocity

v - gk+2ns 1/2
p | 2n ap

where A is the wavelength and g is
acceleration due to gravity. Find out the
phase velocity. For what frequency will the
phase velocity be minimum ? Show that in
such a condition group velocity equals
2+3+3+2

Two tuning forks each has a frequency

phase velocity.

350 Hz. One of them is going away from a
stationary listener with a velocity v. The
other is at rest with the listener. If the beat
frequency is 5, find out the velocity of the
moving tuning fork. The velocity of sound is
340 m/s.

Explain the working principle of a moving

coil loudspeaker. 4+6
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Answer any three questions :
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6x3=18

What do you mean by resonance ? What
are sharpness of resonance and Q-factor ?
Explain their significance with the help of

diagrams. 1+2+3

Two masses are connected by springs as
shown in the given figure. Find out the
angular frequencies of vibration of the

system in a vertical plane.

k

m
-+

ki 6
What do you wunderstand by normal
frequency and normal co-ordinates ? Show
that the total energy of vibration can be
expressed as sum of squares of normal

co-ordinates. 2+4
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3.  Answer any four questions :

a)

Find out an expression for the energy
density of a plane progressive wave. 6
0252

2
0 0
Solve the wave equation vey. —y 6

ox?2  ot?
A wire is stretched between two rigid
supports. If it is struck at a distance %th of
the length away from one end, find out the
displacement of the different parts of the

wire as a function of time. 6
3x4=12

Find out the beat frequency and the beat
amplitude when two vibrations

x, =2cos 20nt and x, =2cos 21lnt are
imposed on an oscillator. 3

The natural length of a spring is 10 cm.
When a 500 gm mass is hung from it, the
length becomes 12 cm. Find out its

frequency of vibration in a vertical plane. 3
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In an L-C-R series circuit L = 10 mH,
C =2uF and R = 20 Q . A battery is
connected to the circuit. If the battery is
suddenly removed, how much time is
required for the amplitude of the charge of
the capacitor to become half its original

value ? 3

What are the advantages of a compact disc

over a magnetic tape for recording ? 3

Explain what sort of frequencies can be

heard with equal intensity in the two ears.
3

Discuss how ultrasound can be generated

by a Piezoelectric crystal. 3

The equation of a wave is

S(x,t)=10cos (300t + 5x).

Find out the frequency, wavelength,

amplitude and velocity of the wave. 3

What is decibel ? If the amplitude of sound
wave is increased by a factor of 5, find out

the change in intensity in decibel unit. 3
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