
PH-02

June - Examination 2018

B.Sc. Pt. I Examination

Oscillation and Waves

XmobZ Ed§ Va§J

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. 

{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 upto 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 total energy in simple harmonic motion is E, then what is the 
average kinetic energy in S.H.M.?

		  ¶{X gab AmdV© J{V ‘| Hw$b D$Om© E h¡ Vmo S.H.M. ‘| Am¡gV J{VO 
D$Om© {H$VZr hmoJr?

	 (ii)	 If one dimensional oscillations are shown as 
y1 = 0.05 sin (16πt)
y2 = 0.05 sin (18πt)
What is value of beat frequency? 
All units are is S.I.

		  ¶{X EH$ {d^r¶ XmobZ {ZåZ h¡&
		  y1 = 0.05 sin (16πt)

y2 = 0.05 sin (18πt)
		  Vmo {dñn§X Amd¥{V H$m ‘mZ {H$VZm hmoJm? g^r BH$mB¶m S.I. ‘| h¡&

	 (iii)	 “Moving coil Ballistic galvanometer has logarithmic damping 
in oscillations”. Is this statement true?

		  ""Mb Hw$ÊS>br àjon JoëdoZmo‘rQ>a Ho$ XmobZmo ‘| bmJ[aW{‘H$ Ad‘ÝXZ 
hmoVm h¡'' ³¶m ¶h H$WZ gË¶ h¡?

	 (iv)	 What is the formula for resonance frequency is series LCR 
circuit?

		  LCR loUr n[anW ‘| AZwZmXr Amd¥{V H$m ³¶m gyÌ h¡?

	 (v)	 In case of resonance in LCR series circuit, what is the value of 
power factor?

		  loUr LCR n[anW ‘| AZwZmX H$s pñW{V ‘| ep³V JwUm§H$ H$m ‘mZ 
³¶m hmoVm h¡?
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	 (vi)	 What do you mean by coupled oscillator in mixed mode?
		  ¶wp½‘V XmobH$ H$s {‘l {dYm go AmnH$m ³¶m VmËn¶© h¡?

	 (vii)	What do you mean by elastic waves?
		  àË¶mñY Va§Jmo go AmnH$m ³¶m VmËn¶© h¡?

	 (viii)	A wave is given by
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		  What is the wave sped? Here all units are in S.I.
		  EH$ Va§J H$m g‘rH$aU
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		  Va§J Mmb H$m ‘mZ ³¶m hmoJm? ¶hm° g^r BH$mB¶m S.I. ‘| h¡&

	 (ix)	 What does mean by radiation pressure?
		  {d{H$aU Xm~ H$m ³¶m A{^àm¶: h¡?

	 (x)	 Potential energy of a particle is given by U = 2ax – 6bx2.
Write the equilibrium position.

		  EH$ H$U H$s pñW{VO D$Om© U = 2ax – 6bx2  Ûmam Xr OmVr h¡ Vmo 
gmå¶dñWm pñW{V {bImo&

	 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¡&
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2)	 Explain the oscillation of spring mass system in vertical position.
	 pñà¨J Ðì¶‘mZ {ZH$m¶ Ho$ CÜdm©Ya pñW{V ‘| XmobZ H$mo g‘PmAmo&

3)	 Obtain the general ellipse equation for superposition of two 
perpendicular harmonic oscillations having equal frequencies.

	 g‘mZ Amd¥{Îm¶mo Ho$ Xmo bå~dV AmdVu XmobZm| Ho$ AÜ¶mamonU go gm‘mÝ¶ 
XrK©d¥Îm g‘rH$aU àmßV H$amo&

4)	 If force acting on a particle is F = –λ , then discuss the motion of 
particle under influence of damping force.

	 Here λ is constant and  is velocity of the particle.
	 ¶{X EH$ H$U na H$m¶©aV ~b F = –λ  h¡ Vmo Ad‘ÝXZ ~b Ho$ à^md ‘| 

H$U H$s J{V H$s {ddoMZm H$amo ¶hm λ EH$ AMa h¡ Ed§  H$U H$m doJ h¡&

5)	 What do you mean by resonance and sharpness of resonance.
	 AZwZmX Ed§ AZwZmX H$s VrúUVm go AmnH$m ³¶m VmËn¶© h¡?

6)	 What do you understand by coupled oscillator?
	 ¶wp½‘V XmobH$ go AmnH$m ³¶m A{^àm¶: h¡?

7)	 Obtain the differential equation for a one dimensional wave.
	 EH$ {d^r¶ Va§J Ho$ {bE AdH$b g‘rH$aU àmßV H$amo&

8)	 Explain the momentum density of electromagnetic waves.
	 {dÚwVMwå~H$s¶ Va§Jmo Ho$ g§doJ KZËd H$mo g‘PmAmo&

9)	 What do you mean by group velocity and dispersion?
	 g‘yh doJ Ed§ n[ajonU go AmnH$m ³¶m VmËn¶© 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 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)	 Explain the resonance in LCR series circuit and obtain the expression 
for resonance angular frequency and maximum current.

	 loUr LCR n[anW ‘| AZwZmX H$mo g‘PmAmo VWm AZwZmXr H$moUr¶ Amd¥{Îm 
Ed§ A{YH$V‘ Ymam H$m ì¶§OH$ àmßV H$amo&

11)	 Discuss the simple pendulum as an harmonic oscillator, when 
amplitude of oscillation is not small. Also obtain the expression for 
time period of oscillations in this case.

	 O~ XmobZ H$m Am¶m‘ Aën Zhr hmoVm h¡ V~ gab bmobH$ H$mo EH$ 
AZmdVu XmobH$ Ho$ én ‘| {ddoMZm H$amo Ed§ Bg pñW{V ‘| XmobZ Ho$ AmdV© 
H$mb H$m ì¶§OH$ ^r àmßV H$amo&

12)	 (i)	� Explain the Laplace's corrections for longitudinal waves in 
gases.

	 (ii)	� Show that the energy transfer from applied force to the forced 
oscillator is maximum at resonance.

	 (i) 	 J¡gmo ‘| AZwX¢Ü¶© Va§Jmo Ho$ {bE bmßbmg g§emoYZ g‘PmAmo&
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	 (ii) 	� ¶h Xem©BE {H$ AZwZmX H$s AdñWm ‘| Amamo{nV ~b go àUmo{XV 
XmobH$ H$mo D$Om© H$m ñWmZmÝVaU A{YH$V‘ hmoVm h¡&

13)	 Discuss the motion of coupled oscillator in mixed mode.
	 ¶wp½‘V XmobH$ H$s {‘l {dYm H$s J{V H$mo g‘PmAmo&


