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1229
I YEAR (T.D.C.) SCIENCE EXAMINATION, 2019
PHYSICS
Paper - 11
OSCILLATIONS, WAVES & ACOUSTICS

Time: Three Hours
Maximum Marks: 50

PART - A (@78 — 3]) [Marks: 10]
Answer all questions (50 words each).

All questions carry equal marks.

v g SifFardt &1 gid FIT BT STV 50 Js) W b T 8/
v geI P 3p THT 8/
PART - B (Gvs — §) [Marks: 25]

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
URF §HIE W YH—VF J97 g0 §Y, T G J7 BIory |
g 97 BT GOV 250 ] W EE T &/
T g @ 3F THT 8/
PART - C (gvs — &) [Marks: 15]

Answer any two questions (300 words each).

All questions carry equal marks.

P qF goT PNTT | T&db F97 BT STV 300 T & 3fEH 7 51/
vl ol b b THIT &/

[1229] Page 1 of 4



PART - A / Hvs— 3
Q.1 (1) Draw a graph between acceleration and displacement for a simple harmonic

oscillator.
ARl AGRT Qe & ol @RoT — IR & #ey R Hifey |

(i1)) Write criterion for critical damping.
i srqed @ fog Hare fafay |

(i11)) What do you mean by coupled oscillator?
Ifaa qiferd | T T TR ©7

(iv) Write Fourier expression of current in a full wave rectifier.
o R feedRl § gRT &1 BRI doid faRay |

(v) Write down expression of relation between group and phase velocities.
HIE SR BTl I & T B e Bl faRag |

(vi) What is the difference between fundamental tone and overtones?
ol WRE U9 SRS § 9T <R 27

(vii) Elaborate construction and interpretation of Chladni’s figures.
Forgl Al &1 FRuv Ud e HIfy |

(viii) Write the name of two methods of detection of ultrasonic waves.
R TRIAN & AGAT DI & Al & M faRag |

(ix) Explain reverberation in sound.
ey # TRV AHSSY |

(x) Write use of SONAR.
AMR & IYIRT foIRay |

PART -B / @Us— ¢
UNIT -1/ 518 —1

Q.2 Displacement of a particle executing simple harmonic motion is given by the expression:
X = a sin (0ot + 0)
At t =0, the displacement and velocity are Xo and Vo respectively then prove that:
tan¢ =

®oXg
Vo
1

o L
And a = (X(Z) + V—(Z’)Z
g

Tdh PHYT BT G A T H Bl T o oR foRenmue =1 ey gT e o &
X = a sin (0ot + 0)

Ife t =0 R fAReTuT Ud 9T HH;: xo TAT Vo B, d Rig PIRT

X vi\2
tand = =22 qerr g = (XS+—°)

Vo o}
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Q3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Show at what condition the power absorbed by a driven oscillator is maximum. Explain.

fooet URT araTd a1 e &1 ot T2 oIRe ®d Ifddad Il 8° AHsIsY |
UNIT -1/ 3&18 =11

Explain the principle and working of a coupled oscillator.
JRaa qiferd &1 G 9 S JomTell 9y |

Derive expression of current in a half wave rectifier using Fourier analysis.

BRI AT & FERIAT ¥ AR AR H gRT BT A FRIAd B |
UNIT 111/ $obT$ — 111

Wave equation of a transverse wave in a string is given by:

y = —2sin [n{@) - 200t}]

Here x and y are in meter and t is in seconds. Calculate wave amplitude, frequency, time

period and velocity.

T SR H IR TR BT AT FHIGIT 3

y = —2sin [ {(%) - 200t}]

el X Td y WeR TAT t Hhvs H & | TR 1AM, AMGRT, aciblel Gd T Sl ITOFET DI |
Derive expressions of energy density, energy flux and intensity of plane progressive

wave.
JATA TUTH TR BT SHoll — g9cd, SHoll IfAaTg T digdl & Iold T BTy |
UNIT -1V / &8 -1V

What are the main methods of production of ultrasonic wave? Describe any one method
in detail.
RIS TR Dl I~ PR bl G AR a1 2?7 fbdl gep fafgy 1 fawqa aoia oI |

Describe the musical scale with example of any musical scale instrument.

G Whd BT o fudl T SIBRT & IQTER0T Afed BT |
UNIT-V/ 5318 =V

Q.10 Describe construction and working of microphone.

HIShIBI BT ARTHT UG BT YOIl BT goie dHIfoTy |

Q.11 Write condition for good acoustical design of a hall.

il BT @ Su s v B forg o ferRay |
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PART -C / gvs— ¥

Q.12 Treating L — C — R circuit as damped oscillator determine quality factor of circuit as

well as amplitude and frequency of current.
L - C - R uRuy &I 3fgHfad alid AP URU & fqeivdr ol & A1 &1 °RT Bl A=
UG 3T SITd DIy |

Q.13 Apply Fourier expansion to show that current in a full wave rectifier is given be the

expression-

2 4 4
[=1, [;—; cos2 ot — T cos4 ot ... ]

BRY IR & SUANT 4 <eigd b gof @ fesearl § aRT &1 /91 @oie | <=1 Sirar
3

[= 1, E—i cos2 ot — é cos4 ot ... ]

Q.14 Give mathematical description of beats formation.
e gor @1 T @R i |
Q.15 Derive equation of transverse vibrations of a stretched string. Discuss fundamental

nodes in vibration of a string.
T S UP SR H U HUA BT FHIHRY AT BRI | SR & $u & Jo Rl dl
B IRAT B |

Q.16 Explain reverberation and reverberation time. Derive Sabine’s Formula in M. K. S.

units.

IRV & IRV BTl FHSY | UH. &, TH. ghsdl H a1 & g3 Ffia Hifow |
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