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Note:	 The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Use of non-programmable 
scientific calculator is allowed in this paper.

{ZX}e :	 àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ IÊS> 
Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& Bg àýnÌ ‘| Zm°Z-àmoJ«m‘o~b 
gmB§Q>r[’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘[V h¢&

	 Section - A	 7 × 1 = 7
(Very Short Answer Type 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)	 What is relation between quality factor and band width?

		  {deofVm JwUm§H$ d ~¡ÊS> {dñVma ‘| ³¶m gå~ÝY h¡?

	 (ii)	 "In simple harmonic motion, magnitude of acceleration is 

minimum at mean position." Is this statement true?

		  "gab AmdV© J{V ‘| ËdaU H$m n[a‘mU ‘mÜ¶ pñW{V na Ý¶yZV‘ 

hmoVm h¡&'' ³¶m ¶h H$WZ gË¶ h¡?

	 (iii)	 A wave is given by (2 4 )sinB t zx r r= - . In which direction 

wave is moving and what will be velocity of the wave? Here all 

units are in S.I.

		  EH$ Va§J H$mo (2 4 )sinB t zx r r= - Ho$ Ûmam {X¶m OmVm h¡& ¶hm§ 

g^r BH$mB¶m§ S.I. ‘| h¡& ¶h ~VmAmo {H$ Va§J {H$g {Xem ‘| VWm 

{H$VZo doJ go J{V H$a ahr h¡?

	 (iv)	 Draw the graph between current and angular frequency in 

parallel LCR circuit.

		  g‘mÝVa LCR n[anW Ho$ {bE Ymam VWm H$moUr¶ AmH¥${V Ho$ ‘Ü¶ 

J«m’$ ~ZmBE&

	 (v)	 What is the degrees of freedom of coupled oscillator?

		  ¶wp½‘V XmobH$ H$s {H$VZr ñdVÝÌVm H$s H$mo{Q> hmoVr h¡?

	 (vi)	 What do you understand by radiation pressure?

		  {d{H$aU Xm~ go AmnH$m ³¶m A{^àm¶… h¡?

	 (vii)	If w = ak3, then find the group velocity of wave?

		  ¶{X w = ak3, Vmo Va§J H$m g‘yh doJ kmV H$amo&
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	 Section - B	 4 × 3.5 = 14

(Short Answer Type Questions)

Note:	 Answer any four question. Each answer should not exceed 200 

words. Each question carries 3.5 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 3.5 A§H$mo H$m h¡&

2)	 Explain the relaxation time in the case of the particle under the 

influence of damping force F = –λυ.

	 Ad‘pÝXV ~b F = –λυ Ho à^md ‘| EH$ H$U H$s J{V Ho$ {bE {dlmpÝV 

H$mb H$mo g‘PmAmo&$ 

3)	 Calculate the longitudinal velocity of wave in the metallic rod having 

	 Young's modulus Y
m
N

8 1012
2#= . Density of the rod is 1600 

m

kg
3 .

	 EH$ YmpËdH$ N>‹S> ‘| Va§J H$m AZwX¡ø© doJ kmV H$[aE& N>‹S> H$m ¶§J JwUm§H$ 

	 Y
m
N

8 1012
2#=  N>‹S> H$m KZËd 1600 

m

kg
3  h¡&

4)	 Explain the Laplace correction for wave velocity in gas.

	 J¡g ‘| Va§J doJ Ho$ {bE bmßbmg g§emoYZ g‘PmBE&

5)	 Explain the momentum density of electromagnetic wave.

	 {dÚwVMwå~H$s¶ Va§J Ho$ g§doJ KZËd H$mo g‘PmAmo&
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6)	 What do you understand by Poynting vector? Also discuss its physical 
significance.

	 nm°¶pÝQ>J g{Xe go AmnH$m ³¶m VmËn¶© h¡? BgHo$ ^m¡{VH$ ‘hÎd H$s 
ì¶m»¶m H$[aE&

7)	 What do you mean by normal mode of vibration of coupled oscillator? 
Explain it.

	 ¶wp½‘V Xmo{bÌ H$s àgm‘mÝ¶ {dYm go AmnH$m ³¶m VmËn¶© h¡? Bgo g‘PmAmo&

8)	 Explain the group velocity and dispersion.
	 g‘yh doJ VWm n[ajonU H$mo g‘PmBE&

9)	 Prove that average potential energy and average kinetic energy are 
equal in simple harmonic motion.

	 ¶h {gÕ H$[aE {H$ gab Amd¥V J{V ‘| Am¡gV pñW{VO D$Om© Ed§ Am¡gV 
J{VO D$Om© ~am~a hmoVr h¡&

	 Section - C	 2 × 7 = 14
(Long Answer Type Questions)

Note:	 Answer any two questions. You have to delimit your each answer 
maximum upto 500 words. Each question carries 7 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& AnZo CÎma A{YH$V‘ 500 eãXm| ‘| 
n[agr{‘V H$s{OE& àË¶oH$ àíZ 7 A§H$mo H$m h¡& 

10)	 Explain the superposition of two perpendicular harmonic oscillations 
having equal frequencies. Also discuss the case of phase difference 

2
d
r= .
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	 g‘mZ Amd¥{V¶m| Ho$ Xmo bå~dV AmdVu XmobZmo Ho$ A¿¶mamonU H$mo g‘PmBE& 
VWm H$bmÝVa 

2
d
r=  H$s pñW{V H$s {ddoMZm H$s{OE&

11)	 Explain the resonance in series LCR circuit with necessary 
mathematical expressions. Also discuss the graph between current 
and angular frequency in this case.

	 Amdí¶H$ J{UVr¶ ì¶§OH$mo Ho$ gmW loUr LCR n[anW ‘| AZwZmX H$mo 
g‘PmBE& Ymam VWm H$moUr¶ Amd¥{V Ho$ ‘Ü¶ J«m’$ H$s {ddoMZm ^r Bg 
pñW{V Ho$ {bE H$s{OE&

12)	 Explain the simple pendulum as an harmonic oscillator. Obtain the 
necessary expression for its amplitude.  

	 AZmd¥{Îm XmobH$ Ho$ én ‘| gab bmobH$ H$mo g‘PmBE& BgHo$ Am¶m‘ Ho$ 
{bE Amdí¶H$ ì¶§OH$ àmá H$[aE&

13)	 Obtain the fourier series of following square wave.

	
y if t

T

y if
T

t T

a 0
2

0
2

< <

< <

=

=

	 Here T is time period.
	 {ZåZ�dJm©H$ma Va§J H$s ’y$[aAa loUr àmá H$[aE

	
y if t

T

y if
T

t T

a 0
2

0
2

< <

< <

=

=

	 ¶hm T  Amd©VH$mb h¡&


