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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 "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 answers 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) A spring elongates 9 mm, when a block of mass M is hung 
on it. Then what is the natural angular frequency of this 
block-spring system? 

  M Ðì¶‘mZ H$m EH$ {nÊS> pñà¨J go bQ>H$mZo na pñà¨J ‘o 9  mm H$m 
{dñVma CËnÝZ H$aVm h¡& pñà¨J {nÊS> {ZH$m¶ H$s àmH¥${VH$ H$moUr¶ 
Amd¥{Îm ³¶m hmoJr?

 (ii) What are damped oscillations? 
  Ad‘pÝXV XmobZ ³¶m h¡?

 (iii) Define potential well.
  {d^d Hy$n H$mo n[a^m{fV H$s{OE&

 (iv) Define periodic motion.
  AmdÎmu JVr H$mo n[a^m{fV H$s{OE&

 (v) What do you mean by quality factor?
  {deofVm JwUm§H$ go ³¶m A{^àm¶ h¡?

 (vi) What is normal mode?
  àgm‘mÝ¶ {dYm ³¶m h¡?

 (vii) What is meant by coupled ocillator? 
  ¶wp½‘V XmobH$ go ³¶m A{^à¶m h¡?

 (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?

  {H$gr H$U na g‘mZ Amd¥{Îm Ed§ g‘mZ Am¶m‘ H$s Xmo gab AmdV© 
J{V¶m± bå~dV Amamo{nV H$s h¡ n[aUm‘r J{V H$m nW ³¶m hmoJm?
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 (ix) What is the fundamental difference between mechanical 
wave and electromagnetic wave?

  ¶mpÝÌH$ Va§Jmo§ Ed§ {dÚwV Mwå~H$s¶ Va§Jmo§ ‘| EH$ ‘yb AÝVa ~VmB¶o&

 (x) What do you mean by dispersion?
  n[ajonU go AmnH$m ³¶m A{^à¶m h¡?

 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) A particle of mass m is moving in a potential field u kx2
1 2=  

prove that the motion of the particle in simple harmonic. Also 
derive the formula for the time period of the particle.

 m Ðì¶‘mZ H$m EH$ H$U u kx2
1 2=  Ho$ {d^d joÌ ‘| J{V H$a ahm h¡ 

{gÕ H$s{OE {H$ CgH$s J{V gab AmdÎmu h¡& CgHo$ AmdV© H$mb H$m gyÌ 
ì¶wË¶ÝZ H$s{OE&

3) What is simple Harmonic oscillator? Prove that a torsional 
pendulum is a simple Harmonic oscillator. 

 gab AmdVu XmobH$ ³¶m h¡? {gÕ H$s{OE {H$ ‘amoS>r XmobH$ ^r EH$ gab 
AmdVu XmobH$ hr hmoVm h¡?
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4) For driven oscillator show that at resonance phase of 
displacement lags behind the driving force by 2

r ,whereas 
velocity is in phase with driving force. 

 àUmo{XV XmobZ Ho$ {bE àX{e©V H$s{OE {H$ AZwZmX H$s pñW{V ‘| {dñWmnZ, 
Mm{bV ~b go 2

r  H$bm ‘| nrN>o ahVm h¡, O~{H$ doJ Mm{bV ~b H$s H$bm 
‘| hmoVm h¡&

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

 AZwZmX H$s VrúUVm g‘PmBE Ed§ AZwZmX dH«$ H$s AÕ© Mm¡‹S>mB© Ho$ {bE 
ì¶§OH$ {ZJ{‘V H$s{OE&

6) 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. 

 Xmo EH$ g‘mZ gab bmobH$m§o H$mo EH$ K {Z¶Vm§H$ H$s pñà¨J go ¶wp½‘V {H$¶m 
J¶m h¡& Bg ¶wp½‘V bmobH$ H$s J{V H$m g‘rH$aU {b{I¶o Am¡a Bgo {d{^ÝZ 
pñW{V¶m| Ho$ {bE hb H$s{OE&

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

 EH$ Va§J H$m g§MaU {Z¶Vm§H$ 6280 à{V‘rQ>a Ed§ BgH$m doJ 350  ‘rQ>a 
à{V goH$ÊS> h¡& BgH$s Va§J g§»¶m, Va§J X¡¿¶© Ed§ Amd¥{Îm H$m n[aH$bZ 
H$s{OE&
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8) Define group velocity and phase velocity and write down the 
relation between them. 

 g‘yh doJ Ed H$bm doJ H$mo n[a^m{fV H$s{OE Ed§ BZHo$ ~rM gå~ÝY H$mo 
{b{IE&

9) Define Poynting vector and explain its physical significance for 
a plane electromagnetic wave. 

 ßdm°¶§qQ>J g{Xe H$s n[a^mfm Xr{O¶o Am¡a EH$ g‘Vb {dÚwV Mwå~H$s¶ Va§J 
Ho$ {bE BgH$s ^m¡{VH$ gmW©H$Vm ñnîQ> H$s{O¶o&

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

 O~ XmobZ H$m Am¶m‘ Aën Zhr§ hmo, V~ gab bmobH$ H$mo EH$ AZmdVu 
XmobH$ Ho$ ê$n ‘| g‘PmBE& XmobH$ Ho$ AmdÎm©©H$mb Ho$ {bE ì¶§OH$ ì¶wËnÝZ 
H$s{OE&
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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.

 Ad‘pÝÐV AmdÎm© XmobH$ ³¶m hmoVm h¡? EH$ Ad‘pÝXV XmobH$ H$s Hw$b 
D$Om©, Am¡gV e{º$ jn Ed§ {deofVmE± JwUm§H$ Ho$ ì¶§OH$ àmßV H$s{OE&

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

   ¶wp½‘V Xmo{bÌ H$s àgm‘mÝ¶ {dÚm H$m ³¶m AW© h¡? EH$ ¶wp½‘V 
Xmo{bÌ H$s àgm‘mÝ¶ {dYmE| kmV H$s{OE&

 (ii)   Maximum acceleration and maximum velocity of a simple 
pendulum are a0 and b0 respectively. Find amplitude and 
time period of oscillations.

   {H$gr gab AmdVu XmobH$ H$m A{YH$V‘ ËdaU a0 VWm A{YH$V‘ 
b0 doJ h¡& XmobH$ H$m Amnm‘ VWm AmdÎm©H$mb kmV H$s{OE&

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

    {d{H$aU Xm~ go AmnH$m ³¶m A{^àm¶ h¡? nyU© AdemofH$ Ed§ nyU© 
namdÎm©H$ n¥îR>m| Ho$ {b¶o {d{H$aU Xm~ Ho$ {b¶o gyÌ ñWm{nV H$s{O¶o&

 (ii)   Define normal and anomalous dispersion and give one 
example for each.

   gm‘mÝ¶ VWm Agm‘mÝ¶ ({dg§JV) n[ajonU H$mo n[a^m{fV H$s{OE 
Am¡a àË¶oH$ H$m EH$-EH$ CXmhaU Xr{OE&


