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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{ZX}e : ¶h àíZ-nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| H$m CÎma Xr{OE&

 Section - A 10 × 1 = 10
Very Short Answer Type Questions (Compulsory)

Note: Answer all questions. As per the nature of the question 
delimit your answer in one word, one sentence or maximum 
upto 30 words. Each question carries 1 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$m| H$m h¡&
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1) (i) What is simple harmonic oscillator?
  gab AmdÎmr XmobH$ ³¶m hmoVm h¡?

 (ii) Write formula for time period of mass-spring system.
  Ðì¶‘mZ-pñà¨J {ZH$m¶ Ho$ {b¶o AmdËV©H$mb H$m gyÌ {b{I¶o&

 (iii) What is relaxation time?
  {dlmpÝV H$mb ³¶m h¡?

 (iv) Write down differential equation of forced Harmonic 
oscillator.

  àUmo{XV AmdVu XmobH$ H$s AdH$b g‘rH$aU {b{I¶o&

 (v) Write down relation between quality factor and bandwidth.
  {deofVm JwUm§H$ d ~¡S> {dñVma ‘| g§~§Y {b{I¶o&

 (vi) What do you mean by anharmonic motion?
  AZmdVu J{V go Amn ³¶m g‘PVo h¡?

 (vii) If the polarisation of a wave is possible, then the nature of 
wave is longitudinal or transverse.

  ¶{X {H$gr Va§J H$m Yw«dU g§^d hmo Vmo CgH$s àH¥${V AZwXoY¶© hmoJr 
¶m AZwàñW hmoJr?

 (viii) Write down important properties of medium for the 
propagation of wave.

  Va§J g§MaU Ho$ {b¶o ‘mÜ¶‘ Ho$ H$m¡Z go JwU ‘hÎdnyU© hmoVo h¡? 
{b{I¶o&

 (ix) What is poynting vector for e.m. waves?
  {dÚwV - Mwå~H$s¶ Va§Jm| Ho$ {bE nm°¶qQ>J g{Xe ³¶m h¡?

 (x) Write down relation between group velocity and phase 
velocity.

  g‘yh doJ VWm H$bmdoJ ‘o gå~ÝY {b{I¶o&
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 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 05 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýhr Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 05 A§H$ H$m h¡&

2) Prove that average P.E. equals to average K.E. in one time 

period for an Simple Harmonic Oscillator.

 {gÕ H$amo H$s AmdVu XmobH$ H$s Am¡gV pñW{VO D$Om© Am¡a Am¡gV J{VO 

D$Om© EH$ AmdËV©H$mb ‘| ~am~a hmoVr h¡?

3) Show that what ever be the nature of the potential function 

( )f xV= , small oscillations about an equilibrium position will 

always be S.H.M.

 {d^d ’$bZ ( )f xV=  H$s àH¥${V H¡$gr ^r hmo, gÝVwbZ AdñWm Ho$ XmoZmo 

Am¡a gyú‘ XmobZmo H$mo gX¡d gab AmdËV© J{V go àX{e©V {H$¶m Om gH$Vm 

h¡, {gÕ H$s{O¶o&

4) A particle of mass 100 gm is placed in a potential field given by 

V x5 102= +_ i ergs/gm. Calculate the frequency of oscillation.

 EH$ 100 J«m‘ H$m H$U V x5 102= +_ i AJ© / J«m‘ {d^d joÌ ‘| pñWV 

h¡& H$U H$s H$ånZ Amd¥{Îm g§J{UH$ H$s{O¶o&
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5) A particle is oscillating under a damping force. Show that the 

average power loss is given by P E
t=  Where E is the average 

energy and t is relaxation time.
 EH$ H$U EH$ Ad‘ÝXH$ ~b Ho$ AÝVJ©V XmobZ H$a ahm h¡& àX{e©V H$amo 

{H$ Am¡gV D$Om© j¶ {ZåZ gyÌ Ûmam {X¶m OmVm h¡& P E
t=  Ohm± E Am¡gV 

D$Om©  VWm t {dlm§Vr H$mb h¡&

6) Show that the energy transfer from the applied force to the force 
oscillator is maximum at resonance.

 {gÕ H$s{OE {H$ AZwdmX H$s AdñWm ‘o§ Amamo{nV ~b go àUmo{XV XmobH$ 
H$mo D$Om© H$m A{^J‘Z (ñWmZmÝVaU) A{YH$V‘ hmoVm h¡&

7) Show that the pressure in a medium due to sound wave is given 

by P E dx
dy

=-  where symbols have usual meaning.

 {gÕ H$amo {H$ Üd{Z Va§J Ho$ H$maU {H$gr ‘mÜ¶‘ ‘| Xm~ P E dx
dy

=-

hmoJm& nXmo H$m gm‘mÝ¶ AW© h¡&

8) Wave velocity in water is 
g
2π
λ

, prove that group velocity will 
be half the wave velocity.

 nmZr ‘o Va§J doJ 
g
2π
λ

 h¡& {gÕ H$amo {H$ Va§Jmo H$mo g‘yh doJ, Va§J doJ 

H$m AmYm hmoJm&

9) Define energy and momentum density for a plain electromagnetic 
wave. How are the related with poynting vector.

 EH$ g‘Vb {dÚwV Mwå~H$s¶ Va§J Ho$ {b¶o D$Om© Am¡a g§doJ YZËd H$s 
n[a^mfm Xr{O¶o& do {H$g àH$ma nm°¶qQ>J g{Xe go gå~pÝYV h¡&
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 Section - C 2 × 10 = 20
(Long Answer Questions)

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

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{O¶o& àË¶oH$ àíZ 10 A§H$ H$m h¡&

10) What do you mean by torsional oscillation? Derive the simple 
harmonic angular differential equation for torsional pendulum 
and also write the time period. 

 ‘amoS>r XmobZ go AmnH$m ³¶m VmËn¶© h¡? ‘amoS>r noÝSw>b‘ Ho$ {bE gab 
AmdV© H$moUr¶ AdH$b g‘rH$aU ì¶wËnÝZ H$amo VWm BgH$m AmdV©H$mb ^r 
{bImo&

11) Write the differential equation for a driven harmonic oscillator 
and solve it. Hence discuss resonance.

 EH$ àUmo{XV AmdVu XmobH$ Ho$ {b¶o AdH$b g‘rH$aU {b{I¶o Am¡a 
CgH$m hb àmßV H$s{OE& Bggo AZwZmX H$s ì¶m»¶m H$amo&

12) What do you mean by coupled oscillator? If two simple 
pendulums are coupled by spring, then derive the equations of 
simple harmonic motion for coupled oscillator.

 ¶wp½‘V XmobH$ go AmnH$m ³¶m VmËn¶© h¡? ¶{X Xmo gab bmobH$m§o H$mo EH$ 
pñà¨J Ûmam ¶wp½‘V {H$¶m OmVm h¡ Vmo ¶wp½‘V XmobH$ Ho$ gab AmdV©J{V Ho$ 
g‘rH$aU ì¶wËnÝZ H$amo& 
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13) (i)   Derive an expression for the velocity of longitudinal waves 
in gases and discuss Lapalace’s correction.

    J¡gmo§ go AZwXoY¶© Va§J Ho$ doJ H$m ì¶§OH$ kmV H$s{OE VWm bmßbmg 
Ho$ g§emoYZ H$s {ddoMZm H$s{O¶o& 

 (ii)  A wave is propagating according to equation 
  ( . )siny t x5 120 0 2= -  Calculate phase velocity of wave.  

 All units are in S.I.
    EH$ Va§J {ZåZ g‘rH$aU Ho$ AZwgma g§MaU H$a ahr h¡& Va§J H$m 

H$bm doJ kmV H$s{OE& ( . )siny t x5 120 0 2= -  g^r BH$mB©¶m± 
S.I. ‘§o h¡&


