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1. Answer any two questions :
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( English Version )

10 x2 =20

Calculate the total mechanical energy
of a particle executing simple

harmonic motion.

Show that the average value of kinetic
energy is equal to the average value of
potential energy in case of SHM.

Draw the change of kinetic and
potential energy with displacement for
a particle executing SHM and explain
its nature. 4+4+2

Find out the frequency of a
Helmholtz’s resonator.

Derive the Weber-Fechner law in
connection with the relation between
intensity and loudness of a sound.

On what factors does the intensity of

sound depend ? 4+4+2
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0)

d)

The time period of oscillation of a 200 gm
mass connected by a massless spring is
0-25 sec. The time taken for a decrease of
amplitude by %th of the initial value by the
mass is 100 sec. Find the damping
coefficient y, relaxation time t, Q-factor and
spring constant of the system. What will be

the log decrement of the system ?
2+2+2+2+2

A mass of 0-2 kg is hung by a spring with
spring constant 200 Nm ™ 1 If a frictional
force F;=5VN(Vis speed ) is active on
the mass while oscillating, establish the
equation of the damped harmonic motion
and find out the time period of oscillation. If
now a force F = 3 cos 20t N is applied on
the system, find out the steady state

amplitude and phase difference.

442+2+2
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Answer any three questions :

a)
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What are beats ? Deduce the condition for
beat formation. 2+4

Find out the air resistance for sound

propagation at S.T.P.

Given d=1-39 kgm "~ 3 and

v =2332ms I 6
Due to earthquake a longitudinal
disturbance travels 102 km in 2 min. If the
density of the rock inside the earth is

27x10°% kg m~3, find out the bulk

modulus of rock. 6

A 1 m long wire of mass 1-5 gm is stretched
by a force of 15 N. Find out the speed of
transverse wave generated in the wire by

plucking. 6
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e)

3. Answer any four questions :

a)

A simple pendulum completes 20
oscillations while its angular displacement
comes down from 4° to 3°. If the time
period of oscillation is 2:2 s, find out the

relaxation time and log decrement. 6

In an L-C-R circuit L = 5 mH and C = 1 pF.
If in the circuit applied resistances ( R ) are
20 and 3Q respectively, what will be the
angular frequencies and Q-factors in both

the cases ? 6
3x4=12

What are ultrasonics ? How a piezoelectric
generator is wused for generation of

ultrasonic sound ? 3

What is reverberation ? Explain

reverberation time. 3

On what factors does acoustic design of an

auditorium depend ? 3
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Prove that the total energy of the system
under forced vibration with damping is not

constant. Show that for this system

. 2
average potential energy _ ®q 3

average kinetic energy 02

Equations of motion for two SHMs are
x; =35 cos (50t+30°) and

Xy = 12 cos ( 50t + 60° ). Find out the
amplitude and phase angle of the resultant

SHM when they are superposed. 3

With what velocity a man should move
towards the source of sound so that a
sound of frequency 270 Hz appears to him
as of frequency 279 Hz ? Given the speed of

sound in air is 330 ms 1. 3

The amplitude of a travelling wave is
0-03 m, frequency 550 Hz and speed
330 ms~ 1. The wave is moving in the
positive x-direction. Find the equation of

the travelling wave. 3
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h)

In a certain medium the speed of light is

v=£, where n = refracting index of the
n

medium, ¢ = speed of light in vacuum.

Show that the group velocity
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