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1162
First Year (T.D.C.) Science Examination, 2018

PHYSICS
(Oscillations, Waves and Acoustics)
Paper-II
Time Allowed : Three Hours
Maximum Marks : 50

PART - A (@Us-37) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
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PART - B (@us-9) . [Marks : 25
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C (@Uu=-1) [Marks : 15
Answer any two questions (300 words each).
All questions carry equal marks.
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PART - A
(@us-31)
1. (i)  Explain transcient oscillations.
TRl el i T |
(ii) Inan LCR circuit L=1 mH, C =10 uF and R = 10Q.
Calculate frequency of resonance.
forelt LCR ftwer & L = | firct 34, C = 10 ARSI
TE R = 10 37 & | SR A Y TR SIS |
(iii) The amplitude and maximum velocity of a particle
executing simple harmonic motion are 7 mm and 4.4
m/s, respectively find the period of oscillations.
T TEfd T X @ Rl o o e w Stk
3w 7 fodt aen 4.4 WAL 71 e Fr T RO |
(iv) Find the value of a in Fourier expansion of the wave
given as the expression :
fix)=A;0<x<m

= A T<%=27T

fx)=A;0<x<m
; =-A;n<x<2n
Q7 1 3 G forer F a, 1 A T kit |
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(v) Write relation between Bel and decibel units of
loudness.
VAT T e 0 Sefterer Sepreel A Wy e

(vi) What is the difference between fundamental tone and
overtones.
TS T U Afearent § @41 R £

(vii) Show that y = 5 sin 2x.cos vt does not satisfy the
classical wave equation.
TUiEd f& y = 5 sin 2x.cos vt T a1 wefieor Y
HIE & FRar e |

o Ka
(viii ) Let ®=4sin (7) , then find the group velocity.

afg ®=Asin(<K7a) @ YR A A i |

(ix) The lighter used in kitchen is a transdeucer; explain.
T H F I SN Toerh () T ZHeae 3,
TR |

(x)  Explain high fidelity.

N S EE e
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PART - B
(Tue-a)
UNIT - 1
(gE-1)
2. Displacement of a particle executing simple harmonic motion

is given by the expression :
x=asin(of +0)

At t = 0, the displacement and velocity are X, and v,

respectively then prove that :

& v; X,®
a= (.xz + 607] and tan¢ = _:—— . 254215

manqﬁinﬁtmt%ﬁ&ﬁm%famﬁmm%:

: x = asin (ot +0)
Tfg t = 0 R foreaom @ 97w x, 3 v, & @ feg Hif
fo .

X,

2
- V,
a= (xg +——°2) qaqn tanhp=——
(O] V,

0
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Can we consider an LC circuit as simple oscillator ? If yes,
then write the equation of motion and find frequency of
oscillations. If not, why ?
T LC IRuY h e el A e §2 9t &, @
1 FHIR fafed o Qom smgfa 9@ w1 afg =&,
12

UNIT - IT

(3orE-11)
Describertransverse oscillations in couOled oscillators and find
the cut-off frequency.
T hifsd |
Write expressions of the full wave rectifier and a square wave
in a Fourier series. Compare the magnitude and frequencies
of the harmonics of same order.
R T T o i g % HRA of # oo fafa )
T ¥ e F TS ¥ R T e % qer FR

—
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UNIT - 111

(gwTE-111)

6. Calculate energy flux, energy density, and intensity of a plane
progressive harmonic wéve. 2+Y5+11=5
AT ShIfSr |

7. Expression of a transverse wave is :

y(x,t)=4sin(62.8/-0.3Lx +2.5)
where x and y are in cm.
Calculate amplitude, frequency, wave velocity, wave length
and wave number. Calculate the maximum velocity also.

1+1+1+1+1=5

forelt STgwee Ol 1 HAH © ¢

y(x,t)=4sin(62.8¢—0.31x +2.5)
STET x w y i A T
STRITH, ST, e, a1 S Ud a1 HE@A i A0l it |
stfereham o1 et off IO HITSR |
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10.

2G5

12,

UNIT - IV

(3E-1V )

Describe the ditonic musical scale. Specify the music intervals
name and correspoinding frequencies. 3+2=5
TR (i) M T I FHIT | R %
e T st wa |

Calculate the frequencies of harmonics for a pipe which is
open at both ends and the piple which is closed at only one
end. 25+214=5
ﬁﬁﬁwqﬁmaw%ﬁwfﬂimdzmﬁwqﬁ
G =t T e |

UNIT -V

(3E-V)
Prove that the phase of a transmitted wave does not hange.
s =i fif Trfid o = wen soRafia w2
Write conditions for good acoustical design of a hall.
ﬁ?{ﬁﬁa%mwﬁmﬁﬂ{m%mﬁﬁfﬁa&«

PART - C

(Eve-w)

Calculate total energy, power dissipation and quality factor of
a damped harmonic oscillator. , 2V 2V 2Y=TY,

mmﬁmaﬁm,mquﬁrﬁwmaﬁ
TR R | '
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13.

14.

1S.

16.
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Apply Fourier expansion to show that current in a full wave
rectifier is given by the expression :

=1 z—j—.costh——i,COS(lmt....
%I 3m 157

WW%Wﬁmﬁﬁ;Tﬁmmﬁwﬁ
fo e § ST ST ®

I1=1; o —4—.cos2(ot i .cosa Of....
n 3n 157

Give mathematical description of beats formation.

fepee T ) T e R |

What is magneto-striction effect ? Describe the magnetic-
striction method to produce ultrasonic waves.
W-anwm%?wwaﬁmmaﬁ
e fereyur faftr st ot <Rt |

Deduce the ratio in the intensity of reflected and incident sound
on a surface in terms of the impedence.

frefl o1 TR TR T wRafda e e doar # ST wfqene
¥F vei # fmfa s




