
PH-02

June - Examination 2017

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 answer 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) (Compulsory)

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) (A{Zdm¶©)

{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{O¶o& àË¶oH$ àíZ 
1 A§H$ H$m h¡& 
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1) (i) What do you mean by oscillatory motion?
  XmobZ J{V go ³¶m A{^àm¶ h¡?

	 (ii)	 Define	simple	harmonic	motion.
  gab AmdVr© J{V H$mo n[a^m{fV H$s{OE&

 (iii) What are harmonics?
  g§ZmXr ³¶m hmoVo h¢&

	 (iv)	 Define	relaxation	time.
  {dlm§{V H$mb H$mo n[a^m{fV H$s{OE&

 (v) State principle of superposition.
  AÜ¶mamonU Ho$ {gÕmÝV H$m H$WZ Xr{OE&

 (vi) What is wave velocity?
  Va§J doJ ³¶m h¡?

 (vii) What do you mean by driven Harmonic oscillatorys?
  àUmo{XV AmdVu XmobZ go ³¶m A{^àm¶ h¡?

 (viii) What are electromagnetic waves?
  {dÚwV Mwå~H$s¶ Va§J| ³¶m hmoVr h¢?

 (ix) Write down the expression for poynting vector.
  nmoBpÝQ>¨J g{Xe H$m gyÌ {b{IE&

 (x) What is condition for no dispersion?
  n[ajonU Zht hmoZo H$s eV© ³¶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.
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(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$s{O¶o& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2) Determine time period of an oscillator.

 EH$ XmobH$ H$m AmdV©H$mb kmV H$s{OE&

3)	 Define	quality	factor	2	for	an	oscillatory	system	and	discuss	its	

physical	significance.

 EH$ XmobZr {ZH$m¶ Ho$ {deofVm JwUm§H$ 2 H$mo n[a^m{fV H$a, BgH$s ̂ m¡{VH$ 
gmW©H$Vm H$s {ddoMZm H$s{OE&

4) If phase velocities of two superimposing waves are same then 

prove that the superimposed wave would move with the same 

velocity.

 ¶{X Ad¶dr Xmo Va§Jm| Ho$ H$bm doJ g‘mZ hm| Vmo {gÕ H$s{OE {H$ Aënmamo{nV 
Va§J ^r Cgr doJ go J{V H$aoJr&

5) Obtain differential equation of the damped simple harmonic 

oscillator.

 Ad‘§{XV gab AdVu XmobH$ H$m AdH$b g‘rH$aU kmV H$s{OE&

6) Prove that the total energy of any coupled system is constant.

 {gÕ H$amo {H$ {H$gr ¶wp½‘V {ZH$mg H$s Hw$b D$Om© {Z¶V ahVr h¡&

7) Discuss the Laplace's corrections for longitudinal waves 

propagating in gases.

 J¡gm| ‘o g§MaU H$aZodmbr AZwX¡Ü¶© Va§Jm| Ho$ {bE bmßbm°g g§emoYZ H$s 
{ddoMZm H$s{OE&



562

PH-02 / 800 / 5  (4) (Contd.)

8) Write differential form of all four Maxwell's equations.

 g^r Mmam| ‘¡³gdob g‘rH$aUm| H$m AdH$bZ ê$n H$mo {b{IE&

9) Explain difference between phase velocity and group velocity.

 H$bm doJ VWm g‘yh doJ ‘| AÝVa ñnï> H$s{OE&

 Section - C 2 × 10 = 20
(Long Answer Questions)

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

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{O¶o& 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 understand by resonance? Explain the sharpness 

of resonance with due help of the theoretical results of forced 

oscillations and deduce the expression for its quality factor 

and half width of resonance curve.

 AZwZmX go Amn ³¶m g‘PVo h¢? àUmo{XV XmobH$ Ho$ {bE àmá g¡ÕmpÝVH$ 
gå~ÝYm| H$mo kmV ‘mZH$a AZwZmX H$s VrúUVm H$s ì¶m»¶m H$s{OE& VWm 
{deofVm JwUm§H$ VWm AÕ© {dñVma H$m ì¶§OH$ ì¶wËnÞ H$s{OE&

11) Establish the Differential equation for one dimension wave 

motion	and	explain	its	significance.

 EH$ {d^r¶ Va§J J{V H$m AdH$bZ g‘rH$aU ñWm{nV H$s{OE VWm BgH$m 
‘hËd g‘PmB¶o&
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12) (i)  Calculate group velocity when following two waves 

superimpose over each other:

  ( ) ( )cos cosandy a k x w t y a k x w t1 1 1 2 2 2= - = -

   {ZåZ Xmo gab AmdV© Va§J| EH$-Xÿgao na AÜ¶mamo{nV hmoVr h¢ V~ 
g‘yh doJ H$s JUZm H$s{OE&

  ( ) ( )cos cosandy a k x w t y a k x w t1 1 1 2 2 2= - = -

 (ii)  Explain due non-dispersive, normal dispersive and 

anamalous dispersive conditions of media.

   ‘mÜ¶‘m| H$s A[djonr, gm‘mÝ¶ {djonr (n[ajonU) VWm Agm‘mÝ¶ 
{djonr pñW{V H$mo g‘PmB¶o&

13)	 Define	energy	density	of	electromagnetic	waves	and	deduce	

its expression.

 {dÚwV Mwå~H$s¶ Va§Jm| Ho$ D$Om©© KZËd H$mo n[a^m{fV H$s{OE VWm BgHo$ 
ì¶§OH$ H$mo ì¶wËnÞ H$s{OE&


