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1631 

B. Sc./B. Ed. (First Year) Examination, 2019 

PHYSICS - I 

(Relativity, Mechanics, Oscillations & Waves) 

 

Time: Three Hours 

Maximum Marks: 40 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA    

 

 

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

Q.1 (a) Prove that the law of conservation of linear momentum and energy are invariant 

 under Galilean transformation. [4] 

  fl) dhft, fd xSfyyh;u :ikUrj.k esa js[kh; laosx rFkk ÅtkZ ds laj{k.k fu;e fu’pj jgrs 

gSaA 
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 (b) Position vector of a particle P in frame S		and S′ are- 

  r� = �6t
 − 4t
ı̂ + �−3t�
ȷ̂ + 4k�  and  

  r�	′ = �6t
 − 3t
ı̂ + �−3t�
ȷ̂ + 3k�  meter 

  respectively- 

  (i) Find the velocity of frame S′ relative to S.       [2] 

  (ii) Prove that the acceleration of particle in both frame is same.   [2] 

  fdlh d.k  P dk fLFkfr lfn’k fdlh dkfrZ; ra= S esa fuEu gS& 

  r� = �6t
 − 4t
ı̂ + �−3t�
ȷ̂ + 4k�    ehVj rFkk blh d.k dh fLFkfr ,d ra= 	S′ esa 

  r�	′ = �6t
 − 3t
ı̂ + �−3t�
ȷ̂ + 3k�  ehVj gks] rks& 

  (i) S ds lkis{k S�	dk osx Kkr dhft,A 

  (ii) fl) dhft, fd nksuksa ra=ksa esa d.k dk Roj.k leku gSA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.1 (a) Describe the working of Michelson-Morley experiment. Discuss its negative 

 results. [4] 

  ekbdsYlu eksjys iz;ksx dh dk;Ziz.kkyh dk o.kZu dhft, rFkk blds _.kkRed ifj.kkeksa dh 
  O;k[;k dhft,A 
 (b) A bird is flying with 40km/hr velocity due north: A train is moving with 40km/hr 

 due east. Find the velocity and direction of the bird w.r.t. a passenger in                   

 the train.               [4] 

  ,d fpfM+;k 40km/hr ds osx ls mÙkj fn’kk esa mM+ jgh gSA ,d jsyxkM+h 40km/hr ds osx ls 
 iwoZ fn’kk esa tk jgh gSA jsyxkM+h esa cSBs ,d ;k=h dks fpfM+;k fdl osx ls o fdl fn’kk esa 
 mM+rh fn[kkbZ nsxh\ 

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

Q.2 (a) Derive the expression for the moment of inertia of solid sphere about its      

 diameter.  [4] 

  ,d Bksl xksys dk blds O;kl ds lkis{k tM+Ro vk?kw.kZ dk O;atd Kkr dhft,A 
 (b) Find the expression for rotational motion of a rigid body. [4] 

  n`<+ fi.M dh ?kw.kZu xfr dk O;atd izkIr dhft,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok    
Q.2 (a) Derive the differential equation of motion under central force. [4] 

  dsfUæ; cyksa ds v/khu xfr dk vody lehdj.k O;qRiUu dhft,A 

 (b) State and derive Kepler’s laws of planetary motion. [4] 

  dsiyj ds xzgksa dh xfr ds fu;eksa dk mYys[k dj bUgsa O;qRiUu djksA 
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UNIT – III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.3 (a) Explain the electrical oscillations in an L-C circuit and derive the formula for its 

 time period. [4] 

  L-C ifjiFk esa mRiUu fo|qr nksyu dks le>kb, rFkk blds vkorZdky dk O;atd izkIr dhft,A 

 (b) What is torsional oscillator? Explain. [4] 

  ejksM+h nksyd D;k gS\ le>kb,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.3 What is simple harmonic motion? Obtain differential equation for a particle in a 

parabolic potential well. Describe the expression for displacement and velocity of the 

oscillator. [8] 

 ljy vkorhZ nksyu fdls dgrs gSa\ ijoy;h foHko dwi esa ,d d.k dh ljy vkorZ xfr ds fy, 

 vody lehdj.k Kkr dhft,A nksyd ds foLFkkiu rFkk osx ds O;atd izkIr dhft,A 

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

Q.4 What do you mean by damped harmonic oscillator? Determine the total energy, average 

power dissipation and quality factor of a damped harmonic oscillator. [8] 

 voefUnr vkorZ nksyd D;k gksrk gS\ ,d voefUnr nksyd dh dqy ÅtkZ] vkSlr 'kfDr {k; ,oa 

 fo’ks"krk xq.kkad ds O;atd izkIr dhft,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.4 (a) What is meant by coupled oscillators? Write equation of motion of coupled 

 oscillators. [4] 

  ;qfXer nksyd ls D;k vfHkizk; gS\ ;qfXer nksydksa dh xfr ds lehdj.k fyf[k,A 

 (b) Two inductively coupled identical circuits each having a natural frequency 600Hz 

 have coupling coefficient 0.44. Determine the two normal mode of frequency. [4] 

  nks izsjdRo ;qfXer lkekU; ifjiFk esa izR;sd dh LokHkkfod vkòfÙk 600Hz gSA budk ;qXeu 

xq.kkad 0.44 gSA nks lkekU; fo/kkvksa dh vkof̀Ùk Kkr dhft,A 
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UNIT – V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.5 Explain reverberation and reverberation period. Derive Sabine’s formula in M.K.S         

units.  [8] 

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

OR@ @ @ @ vFkokvFkokvFkokvFkok    

Q.5 (a) Write the main methods of production of ultrasonic waves? Describe any one 

 method in detail. [6] 

  ijkJO; rjaxkas dks mRiUu djus dh eq[; fof/k;k¡ D;k gaS\ fdlh ,d fof/k dk foLr̀r o.kZu 

 dhft,A 

 (b) Write any four conditions for good acoustical design of a hall. [2] 

  fdlh gkWy ds mi;qDr /ofud foHkw"kk ds fy, dksbZ pkj 'krs± fyf[k,A 

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

 


