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MPH-08 

June - Examination 2026 

M.Sc. (Final) Examination 

PHYSICS 

Nuclear Physics, Atomic and Molecular Spectroscopy  

ukfHk dh; HkkS frdh]  i je k.oh;  ,o a vkf .o d LisDV ªks LdkWihukfHk dh; HkkS frdh]  i je k.oh;  ,o a vkf .o d LisDV ªks LdkWihukfHk dh; HkkS frdh]  i je k.oh;  ,o a vkf .o d LisDV ªks LdkWihukfHk dh; HkkS frdh]  i je k.oh;  ,o a vkf .o d LisDV ªks LdkWih     
Paper : MPH-08 

 [Time: 3 Hours]                   [Maximum Marks: 80]     
                                                                                           

 

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

   instructions in each section. 

fu n sZ ’k fu n sZ ’k fu n sZ ’k fu n sZ ’k % &% &% &% &     ;g iz ’u & i= ^v* ] ^c*  vkS j ^l*  r hu  [ k.M ksa esa foHkk ft r  gSA iz R;sd  [ k.M  ds fu n sZ’kku q l kj  iz ’u ksa d s 
     mŸ kj  n hft ,A     
 Section-A 8××××2====16 

 (Very Short Answer Type Questions)  

Note :- Answer all 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 2 marks. 

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

 ¼v fr  ¼v fr  ¼v fr  ¼v fr  y?kq  mŸ kj h; iz ’u ½y?kq  mŸ kj h; iz ’u ½y?kq  mŸ kj h; iz ’u ½y?kq  mŸ kj h; iz ’u ½      

fu n sZ ’kfu n sZ ’kfu n sZ ’kfu n sZ ’k  %&     lHkhlHkhlHkhlHkh  iz ’u ksa d s mŸ kj  n hft,A vki viu s mŸ kj  d ks iz’u ku ql kj  ,d  'kCn ] ,d  okD; ;k vf/kd r e                
   3 03 03 03 0   'kCn ksa esa ifj l hfer  d hft ,A iz R;sd  iz ’u  2222  vad  d k gSA 

1. (i) What is nuclear binding energy?    

  u kfHkd h; ca/ku  Å t kZ  D;k gS\  

 (ii) Explain the term scattering length.  

  iz d h.kZu  yackbZ  d ks le> kb,A  

 (iii) Explain the D-state admixture in deuteron.  

  M îwV sj kWu  M h& voLFkk feJ.k  d ks le> kb,A  

 (iv) Define attenuation coefficient.  

  { kh.ku  xq .kkad  d ks ifj Hkkf" kr d hft ,A  

 (v) Define G.M. counter.  

  t h- ,e-  d kmUVj  d ks ifj Hkkf" kr  dj ksA  

 (vi) State Pauli’s Exclusion principle.  

  ikWyh d k viot Z u  fl)kar  fyf[ k,A  

 (vii) What is Bohr magneton?  

  cksj  eSX usV kWu  D;k gS\  

 (viii) State the Born-oppenheimer approximation.   

  cksu Z & vksisu  gkbej  lfUu dV u  d k d Fku  fyf[ k,A  
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

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

   200 words. Each question carries 8 marks. 

 [ k.M & ^[ k.M & ^[ k.M & ^[ k.M & ^ cccc ^̂̂̂  

 ¼y? kq  mŸ kj h; iz ’u ½¼y? kq  mŸ kj h; iz ’u ½¼y? kq  mŸ kj h; iz ’u ½¼y? kq  mŸ kj h; iz ’u ½      

fu n sZ ’kfu n sZ ’kfu n sZ ’kfu n sZ ’k  %& fd Ugha pkjfd Ugha pkjfd Ugha pkjfd Ugha pkj  iz ’u ksa d s mŸ kj  n hft ,A vki vius iz R;sd  mŸ kj  d ks vf/kd r e 2 0 02 0 02 0 02 0 0  'kCn ksa esa ifj l hfer 

   d hft ,A iz R;sd  iz ’u  8888  vad  d k gSA 

2. Derive semi-empirical mass formula.  

 l kfe& vku q Hkkfod  æ O;eku  l w= d ks O;q RiUu  d hft ,A  

3. Discuss proton-proton scattering at low energy.   

 fu Eu  Åt kZ  ij  iz ksV kWu & iz ksV kWu  iz d h.kZu  d h ppkZ  d hft ,A  

4. Explain working of Ionization chamber.  

 vk;u u  izd ks"B  d h d k;Z fof/k le> kb,A  

5. Explain the Sommerfeld relativistic correction.   

 l ksej QsYM  d h l kisf{ kr  la’ kks/ku  d ks le> kb,A  

6. Discuss LS and JJ coupling.   

 LS ,oa JJ ;q X eu  d ks le> kb,A  

7. Describe normal and anomalous Zeeman effect.    

 l kekU; ,oa vl kekU; t+hek u  iz Hkko d k o.kZu  d hft ,A  

8. Describe salient features of vibrational-rotational spectra.   

 d aiu  o ?kw.kZ u  LisDV ªk d h eq [; fo’ks" kr kvksa d k o.kZ u  d hft ,A  

9. Describe classical theory of Raman effect.   

 j eu  iz Hkko d s fpj lEer  fl)kar  d k o.kZu  dj ksA  
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 Section-C 2××××16====32 

 (Long Answer Type Questions)  

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

   500 words. Each question carries  16 marks. 

 [ k.M & ^[ k.M & ^[ k.M & ^[ k.M & ^ llll ^̂̂̂  

 ¼n h?kZ  mŸ kj h; iz ’u ½¼n h?kZ  mŸ kj h; iz ’u ½¼n h?kZ  mŸ kj h; iz ’u ½¼n h?kZ  mŸ kj h; iz ’u ½      

fu n sZ ’kfu n sZ ’kfu n sZ ’kfu n sZ ’k  %& fd Ugha n ksfd Ugha n ksfd Ugha n ksfd Ugha n ks iz ’u ksa d s mŸ kj  n hft ,A vki viu s iz R;sd mŸ kj  d ks vf/kd r e 5555 0 00 00 00 0  'kCn ksa esa ifj l hfer 

   d hft ,A iz R;sd  iz ’u  1111 6666  vad  d k gSA 

10. Discuss coherent scattering of neutrons by protons in ortho and para hydrogen 

molecules. How do the experimental observation lead to the determination of 

scattering length? 

 

 vkWFkksZ  ,oa iS j k& gkbM ªkst u  v.kq vksa esa  iz ksV kWu ksa } kj k U;w V ªkWu ksa d s l q l axr  iz d h.kZu  d k o.kZ u 

d hft ,A iz k;ksfxd  iz s{ k.kksa l s iz d h.kZu  yackbZ  d Sl s fu /kkZ fj r  d h t kr h gS\ 

 

11. Describe the working and construction of a proportional counter. Derive the relation 

between primary ionization and output pulse height.  

  

 vku q ikfrd  d kmUV j  d h laj pu k ,oa d k;Z fof/k d k o.kZu  d hft ,A iz kFkfed  vk;uhd j .k ,oa 

fu xZ r  iYl Å ¡pkbZ  ds e/; l aca/k LFkkfir  d hft ,A 

 

12. Explains the types of molecular spectra and also the origin, characteristics and 

spectral regions associated with rotational spectra.   

 

 vk.kfod  LisDV ªk d s iz d kj  Li"V  d hft , ,oa ?kw.kZ u  LisDV ªk d h mRifÙ k] v fHkyk { kf.kd  ,oa 

o.kZ Ø eh { ks= d h O;k[;k d hft ,A 

 

13. State and explain Franck-Condon Principle. Discuss the intensity distribution in 

electronic spectra on the basis of Franck-Condon factors. 

 

 ÝS ad &d kWUMu  fl)kar  d k d Fku  n sdj  O;k[;k d hft ,A ÝS ad &d kWUMu  xq .kkad ksa d s vk/kkj  ij 

bysDV ªkWfu d  LisDV ªk esa r hoz r k for j .k d h foospu k d hft,A 

 

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


