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PH-02 

December - Examination 2025 

B.Sc. (Part-I) Examination 

PHYSICS 

OSCILLATIONS AND WAVES 

¼nksyu ,oa rjaxsa½¼nksyu ,oa rjaxsa½¼nksyu ,oa rjaxsa½¼nksyu ,oa rjaxsa½    

Paper : PH-02 
 [Time: 3 Hours]                   [Maximum Marks: 35]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A    
 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all the questions. As per the nature of the question delimit your answer in one word, 

   one sentence or maximum up to 30 words. Each question carries 1 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  

   30303030 'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) What is meant by rotatory oscillations?   

  ?kw.khZ nksyu ls D;k vfHkizk; gS\  

 (ii) Differentiate between average frequency and modulated frequency.    

  vkSlr vko`fÙk ,oa ekWMqfyr vko`fÙk esa vUrj fyf[k,A  

 (iii) What is critically damped motion?  

  ØkfUrd voefUnr xfr D;k gksrh gS\  

 (iv) Define transient state.  

  {kf.kd voLFkk dks ifjHkkf"kr dhft,A  

 (v) How energy of coupled oscillator behaves in mixed mode?  

  ;qfXer nksyd dh fefJr fo/kk esa ÅtkZ dSls O;ogkj djrh gS\  

 (vi) What is meant by ultrasonic wave?  

  ijkJO; rjax ls D;k vfHkizk; gS\  

 (vii) Give relation between phase velocity and group velocity.  

  dyk osx rFkk lewg osx esa laca/k nhft,A  



 

 

 PH-02/3-473                 Page 2 of 3                                               Turn Over 

 Section-B 4××××3½====14 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  3½ marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼¼¼¼y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 3333½ vad dk gSA 

2. A body perform simple periodic motion according to the following relation  -  

 y = 10 sin �2πt + �
�� mm.  

 What is its angular frequency, amplitude and initial phase? What is its displacement, 

velocity and acceleration at time 2 sec.   

 

 ,d fi.M fuEu laca/k ds vuqlkj ljy vkorZ xfr djrk gS &  

 y = 10 sin �2πt + �
�� mm.  

 bldh dks.kh; vko`fÙk] vk;ke o izkjafHkd dyk crkb;sA le; 2 lsd.M ij foLFkkiu] osx 

rFkk Roj.k fdruk gS\ 

 

3. Prove that the sum of two solutions of linear differential equations is also one of its 

solutions.  

 

 fl) dhft, fd jSf[kd vody lehdj.k ds fdUgha nks gyksa dk ;ksx Hkh bldk ,d gy 

gksxkA 

 

4. Show that under the influence of damping force, velocity of the body decreases 

exponentially with time and define the relaxation time. 

 

 n’kkZb;s fd voeanu cy ds izHkko esa fi.M dk osx le; ds lkFk pj ?kkrkadh :i ls de 

gksrk gS rFkk foJkfUr dky dks ifjHkkf"kr dhft;sA 

 

5. Write the equation of motion of weakly damped forced harmonic oscillator and 

obtain expression for the displacement in the steady state.  

 

 vYi voefUnr iz.kksfnr vkorhZ nksyd dk xfr dk lehdj.k fyf[k;s ,oa LFkk;h voLFkk 

esa foLFkkiu dk O;atd Kkr dhft,A 

 

6. Derive the equation for the displacement of anharmonic oscillator.   

 vukoÙkhZ nksyd esa foLFkkiu dk lehdj.k LFkkfir dhft,A  
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7. Discuss forced oscillations of a coupled oscillator.   

 ;qfXer nksyd eas iz.kksfnr nksyu dh O;k[;k dhft,A   

8. Explain the various properties of waves in detail.   

 rjaxksa ds fofHkUu xq.kksa dks foLrkj ls le>kb;sA   

9. Determine energy density and energy flux of electromagnetic waves.   

 fo|qr&pqEcdh; rjaxksa dk ÅtkZ ?kuRo ,oa ÅtkZ ¶yDl Kkr dhft,A  

 Section-C 2××××7====14 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                          

   500 words. Each question carries  7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 7777 vad dk gSA 

10. Explain that the stable equilibrium position of the particle is useful for the oscillatory 

motion of the particle. Obtain the expression for angular frequency of horizontal 

spring-mass system.  

 

 le>kb;s fd d.k dh nksyuh xfr ds fy, d.k dh LFkk;h larqyu dh fLFkfr gh mi;ksxh 

gksrh gSA {kSfrt fLizax nzO;eku fudk; ds fy, dks.kh; vko`fÙk dk O;atd Kkr dhft,A 

 

11. Describe superposition of two perpendicular harmonic oscillations having unequal 

frequencies and hence explain the resultant motion having different phase difference.  

 

 vleku vko`fÙk;ksa ds nks yEcor~ vkoÙkhZ nksyuksa ds v/;kjksi.k dh foospuk dhft, rFkk 

fofHkUu dykUrj esa ifj.kkeh xfr dks Li"V dhft,A  

 

12. Discuss kinetic energy and potential energy of a weakly damped oscillation and 

hence obtain the expression for total average energy.  

 

 vYi voeafnr nksyu dh xfrt o fLFkfrt ÅtkZ dh foospuk dhft, rFkk mlesa dqy ek/; 

ÅtkZ dk O;atd nhft,A  

 

13. Describe the propagation of waves in a stretched string and determine the velocity of 

wave.  

 

 rkfur Mksjh esa izokfgr rjax dk o.kZu dhft, rFkk rjax dk osx Kkr dhft,A   

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

 


