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I Year (T.D.(;.j Science Examination, 2016

PHYSICS

(Oscillations, Waves and Acoustics)

Paper—11
Time Allowed : Three Hours
Maximum Marks : 50

PART-A (TTs-3H ) [Marks : 10

Answer all questions (50 words each).

All questions carry equal marks.
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PART—C ( gus-v) . [Marks : 15
Answer any two questions (500 words each).
All questions carry equal marks.
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(ii) Write relation between quality factor angd
bandwidth of a frequency response curve.
ST mwﬁ%@—‘ﬁas‘q“ SR faerar
TTH & Heg gey fafem)

(1ii) Define cut-off

frequency .in a system of coupled
Oscillators.
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(iv) Write Fourier expression of cﬁrrent in a full

wave rectifier.
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(v) Differentiate the low and high pitch Sound.
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(vi) Write Weber-Fechner law between) loudness and

intensity. _ -
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(vii) Define Acoustic impedence.
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(viii) Write an application of Hebb method.
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PART-B

(TTs-v)

UNIT-1
(geRTE-1)

2. Mass of a particle is 10 gm. Its potential energy is
u(x) = 0.08x2 Joule. If total energy is 8 x 104 Joule,

then get relation between time and displacenient.l
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Describe the oscillatory motion of two masses T,
and m, connected by a spring having constant K,

Get the frequency of oscillations.
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UNIT-II

(geRTE-IT )

Ilustrate the general method to find normal modes

of a coupled Oscillator.
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Derive expression of current in a half wave rectifier

using Fourier analysis,




UNIT-III
( SHTE-III )

6. Derive expressions of energy density, energy flux
and intensity of plane progressive wave.
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7.  Two coherent sources form fringes due to interference.
The ratio of intensity of the sources is 100 : 1.
Determine the ratio of maximum to minimum

intensity of fringes.
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UNIT-IV
(ZeRTE-IV)

8. Derive equation of transverse vibration of stretched
string. Find the frequency of vibrations in a string.
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9. [Elaborate construction and interpretation of Chladni’s

figures.
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UNIT-V
(THBE-V)

10. Following data are given for a hall of 1500 m? :

8. No. Area ."Absorption -
coefficient
(in Sabin)

1 Plaster 500 m? 0.03

2 . Wood and Flooring 600 m? 0.06

3 Glass 200 m? 0.025

4 Seats with Sofa 200 m? 0.3

5 Audience 200 4.3 (per person)

Calculate Reverberation time. When 300 more persons
enter into the hall, then calculate total absorption
and reverberation time. '
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1 500 H EX 0.03

2 600 TP THS! W& wE 0.06

3 200 H A 0.025

4 200 H? T "I "W 0.3

5 A 200 4.3 (ufa =afe)
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11.

12.

13.

Describe mechanism of Sound reflection when it falls

on a plane of dense and rare medium.

PART-C
(Eue-w)

Treating L-C-R circuit as damped oscillator determine
quality factor of circuit as well as amplitude and

frequency of current.
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For a wavetrain - y a 0<t<T/2
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‘Where T is time period. Using Fourier analysis find

Fourier series of wavetrain y.
% WRA & fag . Y =& 0<t<T/2
Yy =—a T/2<t<T
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14. TIllustrate combination tones. Give mathematical

analysis of its generation. -
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15. Describe production of Ultrasonic waves using piezo-

electric method.
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16. Write conditions for good acoustical design of halls.
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