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Answer all the 4 (Four) questions. The symbols have their usual meanings. Marks of each question
and the corresponding CO and PO are written in the brackets.

1. a) State the differences among overdamping, light damping and critical
damping along with examples.

b) A system executing damped simple harmonic motion is subjected to an
external periodic force. Describe the expression for the forced vibration and
discuss the condition for resonance. Illustrate your answer with example.

c) A particle of mass of 10 g performs S.H.M. of period 5 s and has an
amplitude of 8 cm. Find its velocity when it is at a distance of 6 cm from the
equilibrium position. Find also the maximum velocity and maximum force
actIng on it.

2. a) Define wave motion. State how the wave velocity difFers from particle
velocity in wave motion.

b) Discuss the case of a plane-progressive wave propagating along positive x
axis and obtain its general equation. Extend your answer to demonstrate that
the energy density of a plane progressive wave is given by E = 2z2a2n2 p .

c) A wave in a string has an amplitude of 2 cm, travelling to the +ve x axis with
a speed of 12 m/sec and it is noted that 5 complete waves fit in 4 cm length
of the string. Find out the equation describing the wave.

3. a) Define reverberation and reverberation time.

b) Explain Sabine’s formula for reverberation time with derivation and discuss
its significance. Draw a schematic diagram of a proper auditorium
considering all the acoustic factors.

c) The volume of the room is 800 m-'. The wall, floor and ceiling area of the
room are 230 m:2, 130 m2 and 130 m2, respectively. The absorption co-
efficient of the wall, floor and ceiling are 0.05, 0.75 and 0.09, respectively.
Calculate total absorption, average absorption and reverberation time.
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4. a) List the differences between transverse and longitudinal wave motion
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SeTs: Ie : ? ? h: 3l: nIl:1 :::1: s: :i Its::at: 1 \: =IT sa fE::i =:: t:1[1: liB cte ) :
correction for speed of sound through the gas.

C) show that the hnetil„ energy of a damped haulonic oscillator falls

exponentially with time.
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