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I YEAR (T.D.C.) SCIENCE EXAMINATION, 2019 

PHYSICS 

Paper – II 

OSCILLATIONS, WAVES & ACOUSTICS  

Time: Three Hours 

Maximum Marks: 50 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (250 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iznks iznks iznks iz’u’u’u’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 
Q.1 (i) Draw a graph between acceleration and displacement for a simple harmonic 

oscillator.   

  ljy vkòfÙk nksfy= ds fy, Roj.k & foLFkkiu ds e/; vkjs[k [khafp,A  
 (ii) Write criterion for critical damping.  

 ØkfUrd voeanu ds fy, dlkSVh fyf[k,A   
 (iii) What do you mean by coupled oscillator? 

  ;qfXer nksfy= ls vki D;k le>rs gSa\ 
 (iv) Write Fourier expression of current in a full wave rectifier.   

  iw.kZ rjax fn"Vdkjh esa /kkjk dk Qqfj;s O;atd fyf[k,A  
 (v) Write down expression of relation between group and phase velocities.  

  lewg vkSj dyk osxksa ds lEcU/k ds O;qRiUu dks fyf[k,A  
 (vi) What is the difference between fundamental tone and overtones?  

  ewy Lojd ,oa vf/kLojdksa esa D;k vUrj gS\ 
 (vii) Elaborate construction and interpretation of Chladni’s figures.  

  DysM+uh fp=ksa dk fu:i.k ,oa O;k[;k dhft,A  
 (viii) Write the name of two methods of detection of ultrasonic waves.  

  ijkJO; rjaxksa ds lalwpu dh nks fof/k;ksa ds uke fyf[k,A  
 (ix) Explain reverberation in sound.  

  /ofu esas vuqj.ku le>kb;sA  
 (x) Write use of SONAR.  

   lksukj ds mi;ksx fyf[k,A  

PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    
UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Displacement of a particle executing simple harmonic motion is given by the expression: 

  x = a sin (ωot + φ) 

 At t = 0, the displacement and velocity are x0 and ν0 respectively then prove that:  

  tan � =  ����
��

  

 And 	 =  
x�
 +  ���

���
�

�
�
  

 ,d d.k dk ljy vkorZ xfr esa fdlh le; t ij foLFkkiu fuEu lEcU/k }kjk fn;k tkrk gS% 

  x = a sin (ωot + φ) 

 ;fn t = 0 ij foLFkkiu ,oa osx Øe’k% x0 rFkk ν0 gSa] rks fl) dhft, fd% 

  tan � =  ����
��

 rFkk 	 =  
x�
 +  ���

���
�

�
�  
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Q.3 Show at what condition the power absorbed by a driven oscillator is maximum. Explain.   

 fdlh Ásfjr yksyd ;k nksfy= dh yh xbZ 'kfä dc vf/kdre gksrh gS\ le>kb;sA  

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Explain the principle and working of a coupled oscillator.  

 ;qfXer nksfy= dk fl)kUr o dk;Z Á.kkyh le>kb;sA  

Q.5 Derive expression of current in a half wave rectifier using Fourier analysis.  

 Qqfj;s fo’ys"k.k dh lgk;rk ls vFkZrjax fn"Vdkjh esa /kkjk dk O;atd fuxfer dhft,A 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Wave equation of a transverse wave in a string is given by: 

  y = −2 sin �π �
�
� − 200t�� 

 Here x and y are in meter and t is in seconds. Calculate wave amplitude, frequency, time 

period and velocity.  

 ,d Mksjh esa vuqÁLFk rjax dk rjax lehdj.k gS% 

   y = −2 sin �π �
�
� − 200t�� 

 ;gk¡ x ,oa y ehVj rFkk t lSd.M esa gSaA rjax vk;ke] vko`fÙk] vkorZdky ,oa ossx dh x.kuk dhft,A  
Q.7 Derive expressions of energy density, energy flux and intensity of plane progressive 

wave.  

 lery Áxzkeh rjax dh ÅtkZ & ?kuRo] ÅtkZ vfHkokg rFkk rhozrk ds O;atd fuxfer dhft,A  

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 What are the main methods of production of ultrasonic wave? Describe any one method 

in detail.  

 ijkJO; rjaxkssa dks mRiUu djus dh eq[; fof/k;k¡ D;k gS\ fdlh ,d fof/k dk foLr`r o.kZu dhft;sA  
Q.9 Describe the musical scale with example of any musical scale instrument.   

 laxhr Ldsy dk o.kZu fdlh laxhr midj.k ds mnkgj.k lfgr dhft,A   

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Describe construction and working of microphone.  

 ekbØksQksu dh lajpuk ,oa dk;Z Á.kkyh dk o.kZu dhft,A  

Q.11 Write condition for good acoustical design of a hall.     

 fdlh gkWy ds mi;qä /ofud foHkw"kk ds fy, 'krsZa fyf[k,A 
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PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 Treating L – C – R circuit as damped oscillator determine quality factor of circuit as 

well as amplitude and frequency of current.    

 L – C – R ifjiFk dks voeafnr nksyd ekudj ifjiFk ds fo’ks"krk xq.kkad ds lkFk gh /kkjk dk eku 

,oa vkòfÙk Kkr dhft,A  

Q.13 Apply Fourier expansion to show that current in a full wave rectifier is given be the 

expression- 

   I =  I� �
� −  

!�  cos2 �t −   
$%�  cos4 �t … … . � 

 Qqfj;s foLrkj ds mi;ksx ls n’kkZb;s fd iw.kZ rjax fn"Vdkjh esa /kkjk dks fuEu O;atd ls n’kkZ;k tkrk 

gS& 

  I =  I� �
� −  

!�  cos2 �t −   
$%�  cos4 �t … … . � 

Q.14 Give mathematical description of beats formation.  

 foLian l`tu dh xf.krh; O;k[;k nhft;sA  

Q.15 Derive equation of transverse vibrations of a stretched string. Discuss fundamental 

nodes in vibration of a string.  

 ruh gqbZ ,d Mksjh esa vuqÁLFk daiu dk lehdj.k fuxfer dhft;sA Mksjh ds daiu ds ewy Lojksa dh 

dh O;k[;k dhft;sA  

Q.16 Explain reverberation and reverberation time. Derive Sabine’s Formula in M. K. S. 

units.       

 vuqj.ku ,oa vuqj.ku dky le>kb;sA ,e- ds- ,l- bdkb;ksa esa lsckbu dk lw= fuxfer dhft;sA  

----------------------------------------- 

 


