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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Check your paper code and 
proper title before starting the paper.

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

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

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

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn 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$ H$m h¡&
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1) (i) If, for a simple Harmonic oscillator the maximum acceleration is 
a and maximum velocity is b. Then what will be the amplitude 
and time period of that oscillator?

  ¶{X {H$gr gab AmdVu XmobH$ H$m A{YH$V‘ ËdaU a VWm A{YH$V‘ 
doJ b h¡ Vmo  XmobH$ H$m Am¶m‘ Ed§ AmdV©H$mb ³¶m hmoJm?

 (ii) Determine the length of a simple pendulum, having Time period 
1 sec. Where / secg m2 2

r= .
  Cg gab bmobH$ H$s bå~mB© kmV H$s{OE& {OgH$m AmdV©H$mb 1 sec 

h¡& Ohm± / secg m2 2
r= .

 (iii) What do you mean by stable and unstable equilibrium?
  ñWm¶r Ed§ AñWm¶r gÝVwbZ pñW{V¶m| go Amn ³¶m g‘PVo h¡?

 (iv) What is anharmonic oscillator?
  AZmdVr© XmobH$ {H$go H$hVo h¡?

 (v) What is dampling force?
  Ad‘ÝXZ ~b {H$go H$hVo h¡?

 (vi) What do you mean by relaxation time?
  {dlmpÝV H$mb go Amn ³¶m g‘PVo h¡?

 (vii) What do you mean by sharpness of resonance?
  AZwZmX H$s VrúUVm go Amn ³¶m g‘PVo h¡?

 (viii) What is coupled oscillator?
  ¶wp½‘V XmobH$ {H$go H$hVo h¡?
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 (ix) The frequency of a wave is 100 Hz and its propagation constant 
is 5 per meter. Calculate the velocity of wave.

  EH$ Va§J H$s Amd¥{Îm 100 hQ>©O VWm g§MaU {Z¶Vm§H$ H$m ‘mZ 5 
à{V‘rQ>a h¡& Va§J H$m doJ kmV H$s{OE&

 (x) What in the physical importance of Poynting Vector?
  nm°¶qQ>J g{Xe H$m ^m¡{VH$ ‘hÎd ~VmBE&

 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not exceed 
200 words. Each question carries 5 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2) Establish the equation of motion of simple harmonic oscillator and 
solve it for displacement, velocity and acceleration.

 {H$gr gab AmdV© XmobH$ H$s J{VH$s g‘rH$aU ñWm{nV H$s{OE& VWm Cgo 
{dñWmnZ, doJ Ed§ ËdaU Ho$ {bE hb H$s{OE&

3) What is potential well of show that what ever be the nature of the 
potential function ( )v f x= , small oscillations about an equilibrium 
position will always be simple harmonic motion.

 {d^d Hy$n ³¶m h¡& {d^d ’$bZ ( )v f x=  H$s àH¥${Ì H¡$gr ̂ r hmo, gÝVwbZ 
AdñWm Ho$ XmoZmo Amoa gyú‘ XmobZm| H$mo gX¡d gab AmdV©J{V go àX{e©V 
{H$¶m Om gH$Vm h¡, {gÕ H$s{OE&
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4) Calculate the resultant of two perpendicular simple harmonic motions 
whose amplitudes as well as periods are in the ratio 1:2 and the phase 
difference is 90° Illustrate the result by a diagram.

 CZ Xmo nañna bå~dV gab AmdV© J{V¶m| H$m n[aUm‘ kmV H$s{OE& 
{OZHo$ Am¶m‘ VWm AmdV©H$mb XmoZmohr 1…2 Ho$ AZwnmV ‘o§ h¡ VWm {OZ‘| 
90° H$m H$bmÝVa h¡& {MÌ ^r ~ZmBE&

5) A particle oscillating under a damping force. Show that the power 

dissipation is xP E
=  where E is the average energy and τ the 

relaxation time. What happens to the dissipated energy?
 EH$ H$U {H$gr Ad‘ÝXZ ~b Ho$ à^md ‘o§ XmobZ H$a ahm h¡& {XImBE H$s 

ep³Ve¶ xP E
=  h¡, Ohm± E ‘mÜ¶ D$Om© h¡ VWm τ {dlmpÝV H$mb h¡& j¶ 

hþB© D$Om© H$hm± OmVr h¡?

6) Explain simple pendulum with large amplitude as an harmonic 
oscillator and obtain an expression for its time period.

 XrK© Am¶m‘dmbo gab bmobH$ H$mo AZmdVu bmobH$ ê$n ‘o§ g‘PmBE VWm 
BgHo$ {bE AmdV©H$mb H$m ì¶§OH$ àmßV H$s{OE&

7) Prove that the velocity of transverse waves in a stretched strip is 
directly proportional to T  and inversely proportional to ,m  
where T is tension in string and m mass per unit length of string.

 {gÕ H$s{OE {H$ EH$ VZr hþB© S>moar ‘o§ AZwàñW Va§Jm| H$m doJ T  Ho$ 
AZwH«$‘mZwnmVr VWm ,m  Ho$ ì¶wÎmH«$‘mZwnmVr hmoVm h¡& Ohm± T S>moar ‘| 
VZmd VWm m S>moar H$s EH$mH$ bå~mB© H$m Ðì¶‘mZ h¡&
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8) What do you mean by phase velocity and group velocity? Establish 
the relation 

 V V
d
dVp

g p m
m

= -

 Where Vg = group velocity & VP = Phase velocity.
 H$bm doJ Ed§ g‘yh doJ go AmnH$m ³¶m ‘Vb~ h¡? V V

d
dVp

g p m
m

= -  
gå~ÝY H$mo ñWm{nV H$amo& Ohm± Vg g‘yh doJ Ed§ VP = H$bm doJ&

9) What is poynting vector? Establish the relation between energy 
density, momentum density and energy flux.

 nm±¶{Q>J g{Xe ³¶m h¡? D$Om© KZËd, g§doJ KZËd d D$Om© âb³g ‘o§ 
gå~ÝY ñWm{nV H$s{OE&

 Section - C 2 × 10 = 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.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 10 A§H$m| H$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$aU ì¶wËnÞ H$amo VWm BgH$m AmdV©H$mb ^r 
{bImo&
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11) What do you mean by driven Simple Harmonic Oscillator and write 
the differential equation for its motion. Then solve this equation for 
amplitude and phase.

 EH$ àUmo{XV gab AmdVu XmobH$ go Amn ³¶m g‘PVo h¡? BgH$s J{V H$m 
AdH$b g‘rH$aU {b{IE& Bg g‘rH$aU H$mo Am¶m‘ Ed§ H$bm  Ho$ {bE 
hb H$s{OE&

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| H$mo EH$ 
pñà¨J Ûmam ¶wp½‘V {H$¶m OmVm h¡ Vmo ¶wp½‘V XmobH$ Ho$ gab AmdV©J{V Ho$ 
g‘rH$aU ì¶wËnÞ H$amo&

13) State Fourier's theorem. What are its limitations. Analyse a square 
wave with the help of Fourier’s theorem.

 ’y$[a¶o H$s à‘o¶ H$m H$WZ H$s{OE& BgH$s gr‘mEo ³¶m h¡? Bg à‘o¶ H$s 
ghm¶Vm go dJm©H$ma Va§J H$m ’y$[a¶o {díbofU H$s{OE&


