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PH-02
December - Examination 2016
B.Sc. Pt. | Examination
Oscillation and Waves
Paper - PH-02
Time : 3 Hours ] [ Max. Marks :- 50

Note: The question paper is divided into three sections A, B and C.

Write answers as per the given instructions.
ffder: Fg ued uF ‘o', ‘¥ 3R '\ W @uel § oo 81 uew
Gus & MGATTAR el & IR SIS

Section - A 10x1=10
(Very Short Answer Questions)

Note:  Answer all questions. As per the nature of the question
delimit your answers in one word, one sentence or
maximum up to 30 words. Each question carries 1 mark.

ug - ‘I’
(rfer Ty IR Ue)
Ader: At gl & ITR AR 3T 219 IR DI YEATTAR Th 91T,
Ueh drard 1 3ferehad 30 eai W URHAIHT HITY| Idep ue
1 3% &I gl
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1) (i) Aspringelongates 9mm, when a block of mass M is hung
on it. Then what is the natural angular frequency of this
block-spring system?
M SEH &1 U fUus O & ™ &R BT 4 9 mm &1
foRFAR Iu=1 Tt g1 B fUve g &t mrefoe aivfia
Srgfer T grft?

(i1)) What are damped oscillations?

JaHfred Slole T g ?

(i11) Define potential well.

farrg gu o gRefya Hf

(iv) Define periodic motion.

et el 1 R Hife

(v)  What do you mean by quality factor?
QI qoTies | T ST B P

(vi) What is normal mode?
UM e @ g ?

(vil) What is meant by coupled ocillator?

I qrets | a1 AR g 2

(viii)When two S.H.M.S. of same frequency and same amplitude
are super imposed on a particle at right angles to each
other. Then what will be the path of resultant motion of

particle?
fSd U1 TR FHF SMGRT & FHM TR Pl &1 IRA A1t
TR errgad IRIfUG &t & alRomet wfer &1 ger @/ grm?
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(ix) What is the fundamental difference between mechanical

wave and electromagnetic wave?
e a vd fagd eI a3 Ud Hef 3R JaTed |

(x) What do you mean by dispersion?
URETU A 3T F T AT 8 ?

Section - B 4X5=20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.

(Tvs - 9)
(oTg ITRT UeA)

fAader: frgl IR Uol & IR STl MY 3199 IR 1 31ferepad

2)

3)

200 greei o AT 6T T U9 5 37! & gl

A particle of mass m is moving in a potential field u= %kx2
prove that the motion of the particle in simple harmonic. Also
derive the formula for the time period of the particle.

m SR BT T B =S & e & F o < g
R1g PN 1 ITDT T TR 317t g1 b madt Biet Bl G
G~ DI

What is simple Harmonic oscillator? Prove that a torsional

pendulum is a simple Harmonic oscillator.
TR A qlare a1 g ? Rig HIN 5 RIS et +ff U w=et
3radt et & g 82
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For driven oscillator show that at resonance phase of
displacement lags behind the driving force by % 5 ,whereas
velocity is in phase with driving force.

JUNTd it o foTg Tefeid T & o &t fRufr o e,
WW@%WJ#@@W%‘,W&WWWE&W
T g 2l

Explain sharpness of resonance and derive expression for the
half-width of resonance curve.

TG Y cfevrar ARy v SIS 9 I 31 drers & for
ofep fFRTHE I

Two identical simples pendulums are coupled with the help of
spring of constant K. Write equation of motion of the coupled
oscillator and solve it for different conditions.

3l U M AR dlerai bl U K fadies 6t [ & gfad fosar
TIT 81 39 T FAletds ol T bl FHTenvol fIRaer 3iiR 39 fafdr
ferfert o foTq gef Il

A wave has propagation constant 6280 per meter and velocity
350 m/sec respectively. Deduce wave number, wavelength and
frequency for this wave.

U T T ARV FRIATD 6280 TR Td $9eT I 350 Hiex
Tl Apvs 21 T IR AT, a9 Sef ud 3Ry T aReper
HIFTTI
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8) Define group velocity and phase velocity and write down the
relation between them.
g 9 UG DA N Pl URHINT DY TG 37 19 Taeg Pl
IIE

9) Define Poynting vector and explain its physical significance for

a plane electromagnetic wave.
wrafeT wfger Ht afRear ARR @R Ta et fagd gradhia a<
P foTu gl Yifcre Arefadar Tase HIfR|

Section - C 2x10=20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries
10 marks.

(Tvs - w)
(Sref TR 1)

fAder : frgl Q1 WeAT & IR SNV A IR DI 3fferapad 500 et
T o AT 81 U U9T 10 3t T g

10) When amplitude of oscillation is not small, explain the simple
pendulum an anharmonic oscillator. Derive the expression for
time period of oscillations.

SI9 Gl T IR 37T Tg] &I, q9 IR Aletdd Pl b AT
Qe & HY H FHSIEY| Qleid & AP &b ol et ed~
DI
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11) What do you mean by damped harmonic oscillator? Determine
the total energy, average power dissipation and quality factor of
adampled harmonic oscillator.

3T 3TaT il T BT g2 U JfaHf<d Gl &l Pl
Sol, 3T itk &g vd AW uries & ot T SHifoTg|

12) (i) What do mean by normal mode of vibration of coupled
oscillator? Deduces the normal modes of vibration for a
coupled oscillator.

gfHd qferd & smr e &1 @ oref g7 ' gfma
Siferd & T e s HifvT

(i1)) Maximum acceleration and maximum velocity of a simple
pendulum are o, and 3, respectively. Find amplitude and
time period of oscillations.

fepft et STl QleTed W1 SiferepeH TRl o, AT SAferhaH
B, T 21 QleTeh Bl AT AT JATeieblel FI DI

13) (i) What do you mean by radiation pressure? Derive formula
for radiation pressure for perfectly abserber and perfectly
reflector surfaces.

fafeheor g | adent T Mt g ° guf e@enye ug guf
WRIeies gsal & fort fafheor grq o ford 3931 Fenfiq SIS

(i1)) Define normal and anomalous dispersion and give one
example for each.
AT dT e (fasdwrd) aRRegor @ aRaifya fHifsre
3R YD DT Th-Th SGTERVT QY|
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