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1162
I Year (T.D.C.) Science Examination, 2017

PHYSICS
Paper-II
(Oscillations, Waves and Acoustics)
Time Allowed : Three Hours

Maximum Marks : 50

PART -A(W@Ts-31)  [Marks: 10
Answer all questions (50 words each).

All questions carry equal marks.
w9 e it §1 v T S TR v T A
it weA % o wEE ¥

PART - B (@ve-9) [Marks : 25
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
TF TR W UH-TH T TR g, FA 0o F Fif
e WY ST 250 v § afwm A d
Wil T % ofe weE

PART - C(@ve-§) [Marks : 15
- Answer any fwo questions (300 words each).
All questions carry equal marks.
R T R TS W S 300 TR Y arfve v A
ool g % oiF T ¥
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1. (i)

(ii)

(iii )

(iv)

(v)

(vi)

PART - A
(TUE-31)
UNIT - I

- (3HTE-T)

" Calculate degrees of freedom of a one-dimensional

simple harmonic oscillator.

T foHta W egia ik ol @aaar @i ﬁﬁ?ﬁ Gﬁ"T
T RIS |
Explain critical damping.
Shifdeh ST WY |
- UNIT-1I
(3atE-11)
Two independent oscillators are coupled by linking mass

m. How do we do analagous coupling in two
independent electrical oscillators ?

A T STkl B G S m Y W HY w §2
T s foega <okl e 9gE e TR UeR #R
2 '
Write Fourier expression of a saw-tooth wave.
S-S 1 1 B =etes fafed |

UNIT - III

(3&TE-I0)
What is the reason for Laplace correction ?
AT HEEA 3 A R R0 § 2
What is the wavelength of a wave represented by the

expression :
Y(x, t) = 0.03 sin (2nt —0.01 7x)
if' y and x are in meter and t is in second.
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ST Y (x, 1) = 0.03 sin (2nt ~0.01 1x) SR P ad
@l e Rl € Ak y o x e § e ¢ Se
g , '
UNIT - IV
- (FFE-IV)
(vii ) What is the SI unit of acoustic impedance ?
EaTeh TEe 1 geRTS R 72
(viii ) Define decibel.
SHftere w1 aRefE wifsa |
UNIT -V
(3oE-V)

(ix ) Explain reverberation in sound.

e T TTOF THeEd |
(x) Write uses of SONAR.
HAR & 39 fafad |
PART - B
(Tus-a)
UNIT -1

(3TE-1)
2. In the figure a massless string of length 2/ is bound between
two points. An object of mass m at the centre of the string

makes oscillations in the vertical plane. If T is the tension is
string then show that equation of oscillations ig:

1715\‘+2T.’—x~:0
2
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S gt TR £ S0 F 9 H m SSEE W U e s
o Ao e & 1 AfE Sl W a7 § | Senisd R Sem

T ,'njc"+2Twuf—=0 2
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3. Two objects of mass m; and m, are connected by a spring.
Derive equation of oscillatory motion of this system and find
frequency of oscillations. v ,
Wﬁmlqamzm'cﬁﬁ?‘lg  FE A e T 3N e
aﬁmmmﬁ?ﬁamﬁmeﬂqﬁrmaﬁﬁm

UNIT-1I

_ (gwTE-11)

4. Two identical and independem penduloms have mass m
‘suspend’ed on light string of length /. The masses of two
pendulums are connected by a spring of stiffness s. Find the
frequency of the two normal modes of this system. .
A wET @ wHEY qel A/ g w5 e 9 m geativs
TEH 3T ¥ | S STl % Beafavel i HEE O s i HAF
& g T ¥ P = T faeedl % der w6t g I
e
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Show that Fourier transform of the function :

d
h\ “5<I<%

SR A

: sina . wd
is F((‘))zhd.""“‘i‘—, where 00 =—
o 2

f@®=

hl =
| zuisd i wew f(t)zojli
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sina & od
1 o

FH TR F(w)=hd. " N

UNIT - IIT
(gTE-1I)
Expression of wave in a rod is:
¥(x,1) =2x107 sin(1 5x}sin(4.8 x10%1)

If Young's modulus of rod is 8 x 10'° N/m?, then at x =3.5
cm calculate (i) Maximum velocity (ii) Maximum stress.

iven that si (“2}‘\! =(.5102)
(Given that sin \20) =0 I
i osiamaETH e :

Y(x,8)=2x107 sin(15x)sin (4.8 10%4)
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afE B T AT Feqreerd1 ok § x 1010 =g/ & @ x = 3.5
Tt W (i) Aferrmam 9 (i) e whrer 5 TR FR

21
(fe % sin (4()) 0.5102)

Prove that during interference energy is not lost but it is

redistributed.

' ﬁsaﬁﬁﬁ%mﬁw%ﬁmﬁwmﬁ@mmsw
TSR T ¥ |

UNIT - IV
(3TE-1V)
o Write characteristics of sound. How do we qualify and quantify

musical sound and noise ? »
W & srfuerem fafed | ger =t w@ O ) 59 oefie we
Describe construction and working of acoustic grating.

[llustrate the method to find wafelength of an ultrasonic source
using this grating,

e VT T T G e yomed = i iR | 5y AR
! eI ¥ WA W 9 a1 Sof 3 w0 ) i wneEd |
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10.

11.

12.

UNIT - V

(3FE-V)

Prove that when sound waves travel from air to water, the

phase of reflected wave is reversed.
fos #INE T 9@ @i 70 9g ¥ 5 # T wE oA
TERIT T Tt e SR B S S |
Describe construction and working of microphone.
HIZSHIIT Tl T T 1 JOIdt 1 S0 i |
PART - C |
(TUs-H)
UNIT -1 |
(3E-1)

Discuss behaviour of velocity v in magnitude and phase versus

driving force frequency w of a forced oscillator.

JUlifed Sierh | et 9 STghd w s WY o7 v o JRAT T8

el o SATEH ohi ST hifs |

UNIT - 1

(gehT3-11)

13. Give Fourier expansion of a square wave.

feret aTieR I T o1 HRA forea it |
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14.

15.

16.

UNIT - III
(g=HE-1I0)

What is piezo-electric effect ? On the basis of this effect
escribe a method to produce ultrasonic waves. ,
T-Togga a4 Bl €7 59 U9 W e gages ai

S e ) forfy w1 o SR
UNIT - IV
(ZFE-IV)

Determine ratio in the intensity of reflected and transmitted

sound waves at a boundary between two media.
< wer % W wER e TR e a w de §
G T B |

UNIT-V

(gE-V)
Deduce equation of a transverse wave in a uniform string.
Calculate the energy density also. -
TR SR F SR T W e SR e e
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