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Part A

Answer all questions.
Each question carries 1 mark.

The substance which shows practically no elastic after effect is

- Elastic forces are e

Damping ————_ the frequency of oscillations.

What does the mechanical energy of a oscillating particle consist of ?

If the disturbance or state of motion is continuously
called a

Antinodeé are points at which the value of
‘The walls of the halls built for music concerts should

transmitted along the same direction, it is

e frictional force in damped oscillations is not proportional to the velocity of the system.
ibel is a measure of sound level.

(10 x 1 = 10 marks) !
Part B

Answer all questions in two or three sentences each.
Each question carries 2 marks.

en is a body said to be perfectly elastic 2
t is meant by elastic fatigue ?
t is meant by restoring force ?
at is damping ? Give its effect ?
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Obtain the general equation of wave motion.
What are results of reflection of sound waves from rigid free boundary ?

Why are Girders designed in the shape of 1 ?
G x2=14 marlq
Part C

Answer any five questions.
Each question carries 4 marks.

Explain the terms :
(a) Elasticity. ' (b) Elastic limit.
(¢) Yield point. g (d) Breaking point.
Explain the terms :
(a) Neutral surface. (b) Plane of bending.
(c) Neutral axis. . (d) Bending moment.
What is a coupled oscillator ? What are normal coordinates and normal modes of a coupl

system ? Give its significance.
What is an harmonic oscillator ? Discuss a large amplitude pendulum as an harmonic oscilla

Explain what is meant by a forced harmonic oscillater. Define resonant frequency. What
sharpness of resonance ? :

Prove with theory that the velocity longitudinal waves in a rod depends on the Young’s modul
and density of the material.

What is reverberation ? Explain the causes of reverberation in a hall. How can it be minimized
(5 x 4 = 20 mar
Section D

Answer any four questions.
Each question carries 4 marks.

Find the work done in joules in stretching a wire of cross section 1sq : mm and length 2 me
through 0.1 mm. Young’s modulus of wire is 2 x 101! N/m2.

A copper wire 3 m long and 1mm diameter has an Young’s modulus of 12.5 x 1010 N/
‘What extension will be produced if a weight of 10 kg is attached to one end of the wire after
the other end ? What will be the lateral strain ? (c = 0.26)

A particle executing SHM has a maximum displacement of 4 cm and its acceleration at a dis
of 1 cm from the mean position is 3 cm/sec2. What will be its velocity when it is at a distance
2 cm from the mean position ?

A forced harmonic oscillator shows equal amplitude of oscillations at frequencies w = 300 rad/:
and w = 400 rad/sec. Calculate the resonance frequency wg at which the amplitude beco
maximum.
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. A train of sound waves is propagated along a wide pipe and it is reflected from an open end. If the
amplitude of the waves is 2 x 105 m and frequency 1000 Hz and wave length 40 cm, calculate the
amplitude of vibration at a point 10cm from the open end inside the pipe.

A sitar wire is under a tension of 30 N and the length of the bridges is 0.8m. Calculate the speed
of transverse waves on the wire and the fundamental frequency of vibration. 10 meter of sitar
wire weighs. .

The entry of people in an auditorium of volume 160000 cube meter and total absorption of 1000
square meter of open window raises the absorption by 600 square meter. Find the change in
reverberation time.

(4 x 4 = 16 marks)
Part E

Answer any two questions.
Each question carries 10 marks.

Derive the relation connecting Young’s modulus Y, rigidity modulus n and Poisson’s ratio G.

What is a compound pendulum ? Derive an expression for the period of oscillation. Show that the
centers of suspension and oscillation are mutually interchangeable. '

What are damped oscillations ? Discuss over damping, critical damping-and under damping.
Calculate the power loss in a damped oscillator.

Derive an expression for the velocity of transverse waves in a stretched uniform string.
(2 x 10 = 20 marks)



