
PH - 02

December - Examination 2015

B.Sc. (First Year) Examination

Oscillation and Waves

XmobZ Ed§ Va§Jo

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.

 You are allowed to use a non-programmable calculator, however, 
sharing of calculator is not allowed.

ZmoQ> : ¶h àíZ nÌ VrZ IS>m| A, B, Ed§ C ‘| {d^m{OV h¢& àË¶oH$ I§S> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 AmnH$mo {~Zm àmoJ«mq‘J dmbo Ho$bHw$boQ>aHo$ Cn¶moJ H$s AZw‘{V h¡ naÝVw 
Ho$bHw$boQ>a Ho$ hñVm§VaU H$s AZw‘{V Zht h¡&

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

Note : Answer all questions. As per the nature of the question you 
delimit your answer in one word, one sentence or maximum  
upto 30 words. Each question carries 01 marks.
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(IÊS> - A)
(A{V bKw CÎma dmbo àíZ (A{Zdm¶©))

ZmoQ> : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A[YH$V‘ 30 eãXm| ‘| n[agr{‘V H$[aE& àË¶oH$ àíZ 
01 A§H$ H$m h¡&

1) (i) A wave is given by ( )siny A t x2 3r r= - . In which direction 

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

units are in SI.

  EH$ Va§J H$mo ( )siny A t x2 3r r= -  Ho$ Ûmam {H$¶m OmVm h¡& ¶hm± 

g^r BH$mB¶m± SI ‘| h¢& ¶h ~VmAmo H$s Va§J {H$g {Xem ‘| VWm {H$g 

doJ go J{V H$a ahr h¡?

 (ii) A body of mass m is performing simple harmonic motion with 

angular frequency w and amplitude A. What is the maximum 

speed of the body during motion?

  EH$ m Ðì¶‘mZ H$s dñVw w H$moUr¶ Amd¥{Îm VWm A Am¶m‘ go gab 

Amd¥V J{V H$a ahr h¡& Bg dñVw H$s J{V Ho$ Xm¡amZ A{YH$V‘ doJ 

³¶m hmoJm?

 (iii) "A block of mass m is attached to ideal spring and it is performing 

simple harmonic motion, then its average kinetic energy and 

average potential energy with respect to time are equal." Is this 

statement true? 
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  ""EH$ ãbmoH$ (Qw>H$‹S>m) {OgH$m Ðì¶‘mZ m h¡ EH$ AmXe© pñà¨J go 

Ow‹S>m h¡ VWm ¶h gab Amd¥V J{V H$a ahm h¡ Vmo g‘¶ Ho$ gmnoj 

BgH$s Am¡gV J{VO D$Om© VWm Am¡gV pñW{VO D$Om© H$m ‘mZ 

~am~a hmoVm h¡&'' ³¶m ¶h H$WZ gË¶ h¡?

 (iv) What do you mean by polarization?

  Y«wdU go Amn ³¶m g‘PVo hmo?

 (v) Oscillation of two waves are given by ( )siny a t1201 r=  and 

(12 )siny a t42 r= . What is beat frequency? Here all units are 

in SI. 

  Xmo Va§Jm| H$s J{V¶m§ {ZåZ Ûmam Xr OmVr h¡ ( )siny a t1201 r=  VWm 

(12 )siny a t42 r=  Vmo {dñn§X AmdVu ³¶m hmoJr? g^r BH$mB©¶m°§ 

SI ‘| h¡&

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

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

 (vii) Potential energy of a particle is given by U = 7x – 6x3. Write the 

force acting on the particle.

  EH$ H$U H$s pñW{VO D$Om© U = 7x – 6x3 Ûmam Xr OmVr Vmo H$U na 

bJZo dmbo ~b H$mo {b{IE& 
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 (viii) Two perpendicular harmonic oscillations sinx a t
2

~
r= +` j 

and ( )siny a t~=  are superposed. What will be the resultant 

motion? 

  Xmo bå~dV AmdVr© XmobZ sinx a t
2

~
r= +` j VWm ( )siny a t~=  

EH$ Xÿgao na AÜ¶mamo{nV {H$E OmVo h¢ Vmo n[aUm‘r J{V {H$g àH$ma 

H$s hmoJr?

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

parallel LCR circuit. 

  g‘m§Va LCR n[anW Ho$ {bE Ymam VWm H$moUr¶ Amd¥{Îm Ho$ ‘Ü¶ J«m’$ 

~ZmBE&

 (x) "Ultra violet light Rays are longitudinal wave". Do you agree 

with this statement?

  ""nam~¢JZr àH$me {H$aU| AZwXoY¶© Va§J| hmoVr h¢&'' ³¶m Amn Bg 

H$WZ go gh‘V h¢?

 Section - B 4 x 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)

ZmoQ> : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXm| ‘o§ n[agr{‘V H$s{OE& àË¶oH$ àíZ 05 A§H$ H$m h¡& 
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2) A simple harmonic motion is given by ( )sinx a t~ d= +  Mass of 

the body is m. Write the expression for velocity, acceleration, kinetic 

energy of the body. Also write the expression for the potential energy 

and total energy of this system.

 EH$ gab Amd¥{V J{V ( )sinx a t~ d= +  Ûmam Xr OmVr h¡& dñVw H$m 

Ðì¶‘mZ m h¡& dñVw Ho$ doJ, ËdaU, J{VO D$Om© Ho$ ì¶§OH$ {bImo VWm 

Bg {ZH$m¶ H$s pñW{VO D$Om© VWm Hw$b D$Om© Ho$ ì¶§OH$ {bImo&

3) What do you understand by damped harmonic oscillation?

 Ad‘§{XV Amd¥{Îm XmobH$ go AmnH$m ³¶m VmËn¶© h¡?

4) Write a note on the group velocity and dispersion.

 g‘yh doJ VWm n[ajonU (dispersion) na {Q>ßnUr {bImo&

5) What do you understand by longitudinal and transverse waves?

 AZwXoY¶© VWm AZwàñW Va§Jm| go AmnH$m ³¶m VmËn¶© h¡?

6) Explain the momentum density of electromagnetic wave.

 {dÚwV Mwå~H$s¶ Va§Jm| Ho$ g§doJ KZËd H$mo g‘PmAmo&

7) Calculate the velocity of the wave in the string. Mass of the string 

is 3 kg and length of the string is 6 m. Tension in the string in 72 

Newton.

 EH$ añgr ‘| Va§J doJ kmV H$amo& añgr H$m Ðì¶‘mZ 3 kg VWm añgr H$s 

bå~mB© 6 m h¡, añgr ‘| VZmd 72 Ý¶yQ>Z h¡&
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8) What do you mean by beats phenomenon? Explain it.

 {dñn§X go AmnH$m ³¶m VmËn¶© h¡? Bgo g‘PmAmo&

9) Explain the weakly damped forced harmonic oscillator.

 Aën Ad‘§{XV àUmo{XV XmobH$ H$mo g‘PmAmo&

 Section - C 2 x 10 = 20

(Long Answer questions)

Note : Answer any two questions. You have to delimit your answer 

maximum upto 500 words. Each question carries 10 marks.

(IÊS> - g)

(XrK© CÎma dmbo àíZ)

ZmoQ> : {H$Ýhr§ Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$ H$m h¡&

10) Two perpendicular harmonic oscillations ( )sinx a t21 ~ d= +  and  

( )siny a t2 ~=  are superposed. Discuss the resultant motion for the 

case 0d =  using the graphical method.

 Xmo bå~dV AmdVr© XmobZ ( )sinx a t21 ~ d= +  VWm ( )siny a t2 ~=  

EH$ Xÿgao na AÜ¶mamo{nV {H$E OmVo h¢ Vmo n[aUm‘r J{V H$s ì¶m»¶m 

0d =  Ho$ {bE J«m’$s¶ {d{Y go H$s{OE&

11) Discuss the following simple harmonic motion and derive the their 

expressions for time periods -
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 (i) Spring mass system in vertical oscillation position under gravity.

 (ii) Simple pendulum

 {ZåZ{b{IV gab Amd¥{V J{V¶m| H$s {ddoMZm H$s{OE VWm BZHo$ AmdV©H$mb 

Ho$ ì¶§OZ ì¶wËnÞ H$amo&

 (i) JwéËd Ho$ A§VJ©V pñà¨J Ðì¶‘mZ {ZH$m¶ CÜdm©Ya XmobZ pñW{V ‘| 

 (ii) gab bmobH$

12) What do you mean by forced coupled oscillator? If a simple harmonic 

varying external force is applied along the direction of line joining 

them, then discuss the resultant motion.

 ¶wp½‘V XmobH$ Ho$ àUmo{XV XmobZ go AmnH$m ³¶m VmËn¶© h¡? ¶{X CZ 

XmobH$m| H$mo Omo‹S>Zo dmbr aoIm Ho$ AZw{Xe EH$ ~mø gab Amd¥{Îm ~mø ~b 

bJm¶m OmVm h¡ Vmo n[aUm‘r J{V H$s {ddoMZm H$amo&

13) Discuss the resonance in LCR series circuit and obtain the expression 

for resonance angular frequency and maximum current.

 loUr LCR n[anW ‘| AZwZmX H$s {ddoMZm H$amo VWm AZwZmXr H$moUr¶ 

Amd¥{V VWm A{YH$V‘ Ymam H$m ì¶§OH$ àmá H$amo&


