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1229 

I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018 

PHYSICS 

Paper -II    

OSCILLATIONS, WAVES AND 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 iz’unks iz’unks iz’unks iz’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    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.1 (i) Write equation of motion of linear oscillations of a mass between two springs.  

  nks fLizxksa ds e/; tqM+s æO;eku fiaM ds jsf[kd dEiu ds fy;s xfr dk lehdj.k 

fyf[k;sA 

 (ii) What is quality factor (Q) of an oscillator? 

  ,d nksfy= dk fo’ks"krk xq.kkad (Q) D;k gksrk gS\ 

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

 (iii) Write the solution of equation of motion of normal modes of two dimensional 

oscillator. 

  nks dksfV ds ;qfXer nksyd ds dEiu dh izlkekU; fo/kkvksa ds xfr ds lehdj.k dk 

gy fyf[k;sA  

 (iv) What is Fourier series?  

  Qwfj;s Js.kh D;k gS\ 

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

 (v) Write the classical wave equation. 

  fpj lEer rjax lehdj.k fyf[k;sA  

 (vi) What do you mean by combination tones? 

  la;qDr Loj ls vki D;k le>rs gSa\ 

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

 (vii) Write the name of two methods of detection of ultrasonic waves.   

  ijkJO; rjaxksa ds lalwpu dh nks fof/k;ksa ds uke fyf[k;sA 

 (viii) Write one difference between noise and music.  

  'kksj ,oa laxhr esa ,d vUrj fyf[k;sA 

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

 (ix) Write two applications of reflection of sound. 

  /ofu ijkorZu ds nks mi;ksx fyf[k;sA 

 (x) What is a transducer? 

  VªkalM~;wlj D;k gS\ 
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PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 What do you mean by equilibrium of an oscillatory motion? Explain concept of 

potential well.   

 ,d nksyu xfr dh lkE;koLFkk ls vki D;k le>rs gSa\ foHko dwi dh ladYiuk dks 
le>kb;sA    

Q.3 What is damping? Deduce expression of a damped oscillator and write its general 

solutions. 

 voeanu D;k gS\ ,d voeafnr nksfy= dk lehdj.k O;qRiUu dhft;s ,oa blds lkekU; gy 
nhft;sA 

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

Q.4 Prove that total energy of system remains constant for a coupled oscillator.  

 fl) dhft;s fd ,d ;qfXer nksfy= ds fy;s fudk; dh dqy ÅtkZ fu;r jgrh gSA 
Q.5 Analyse a full wave rectifier using Fourier series.  

 Qwfj;s Js.kh ds mi;ksx ls ,d iw.kZ rjax fn"Vdkjh dk fo’ys"k.k dhft;sA 

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

Q.6 Write a short note on speed of longitudinal waves in fluids. 

 rjy inkFkZ esa vuqnS/;Z rjaxksa dh xfr ij laf{kIr fVIi.kh fyf[k;sA 

Q.7 What do you mean by beats? If two sound waves are propagating through a medium 

in the same direction along a straight path and their equation at any point of time ‘t’ 

is given as- 

  y1 = a1 sin (w1t + φ1) & y2 = a2 sin (w2t + φ2) Then find equation of a beat. 

 foLian ls vki D;k le>rs gSa\ ;fn nks /ofu rjaxs ,d ek/;e esa ,d gh fn’kk esa ljy 

js[kh; xfr dj jgh gks ,oa fdlh le; ‘t’ ij nksuks ds lehdj.k fuEu gks 

 y1 = a1 sin (w1t + φ1) ,oa  y2 = a2 sin (w2t + φ2) rks ,d foLian dk lehdj.k Kkr 

dhft;sA 

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

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

method in detail. 

 ijkJO; rjaxksa dks mRié djus dh eq[; fof/k;ka D;k gSa\ fdlh ,d fof/k dk o.kZu dhft;sA 
Q.9 Write a short note on musical scale. 

 laxhr Ldsy ij ,d laf{kIr fVIi.kh fyf[k;sA 
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UNIT –V@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Write a short note on sonar system and sound ranging. 

 lksukj iz.kkyh ,oa /ofu ijkl ij ,d laf{kIr fVIi.kh fyf[k;sA 
Q.11 Describe any one method of recording the sound.  

 /ofu ds vfHkys[ku dh fdlh ,d fof/k dk o.kZu dhft;sA 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.12 Derive an expression for kinetic energy of a diatomic molecule and draw rotational 

energy level diagram. 

 ,d f} ijek.kqd v.kq dh xfrt ÅtkZ ds fy;s O;atd Kkr dhft;s ,oa ?kw.kZu ÅtkZ Lrj 
dk vkjs[k cukb;sA 

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

Q.13 Write exponential form of Fourier series and use it for any type of harmonic 

oscillations.  

 Qwfj;s Js.kh dk pj?kkarkdh :i nhft;s ,oa fdlh ,d izdkj ds vkorZ nksyuksa ds fy;s 
bldk mi;ksx dhft;sA 

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

Q.14 Write a short note on dispersion of waves. 

 rjaxkas ds ifj{ksi.k ij laf{kIr fVIi.kh fyf[k;sA 

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

Q.15 Discuss modes of vibration in a stretched string clamped at its both ends and deduce 

expression for resultant wave and frequency of vibration. 

 nksuksa fljkas ls ca/kh gqbZ ,d ruh gqbZ Mksjh ds dEiu fo/kkvksa dh ppkZ dhft;s ,oa ifj.kkeh 
rjax o dEiu vko`fÙk ds lehdj.k O;qRiUu dhft;sA  

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

Q.16 What is silent zone? How refraction of sound wave takes place? Explain refraction 

of sound in atmosphere due to. 

 (i) Change in temperature 

 (ii) Difference of velocity of air 

 fujork {ks= D;k gS\ /ofu rjaxksa dk viorZu dSls gksrk gS\ okrkoj.k esa 
 (i) rki dh fHkUurk ,oa 
 (ii) gok ds osx esa vUrj ds dkj.k /ofu viorZu dks le>kb;sA 

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


