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MPH-08 

December - Examination 2025 

M.Sc. (Final) Examination 
PHYSICS 

NUCLEAR PHYSICS, ATOMIC AND MOLECULAR SPECTROSCOPY 

ukfHkdh; HkukfHkdh; HkukfHkdh; HkukfHkdh; HkkSfrdh] ijek.oh; ,oa vkf.od LiskSfrdh] ijek.oh; ,oa vkf.od LiskSfrdh] ijek.oh; ,oa vkf.od LiskSfrdh] ijek.oh; ,oa vkf.od LisDVªksLdksihDVªksLdksihDVªksLdksihDVªksLdksih    
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. 

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 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^     

 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 2222 vad dk gSA 
1. (i) Explain the saturation property of nuclear forces.    

  ukfHkdh; cyksa ds lar`fIr xq.k dks Li"V dhft,A   

 (ii) Define mass attenuation coefficient.   

  nzO;eku {kh.ku xq.kkad dks ifjHkkf"kr dhft,A   

 (iii) Give examples of organic scintillators.   

  dkcZfud flafVysVlZ ds mnkgj.k nhft,A   

 (iv) What is meant by magnetic dipole?   

  pqEcdh; f}/kqzo ls D;k rkRi;Z gS\   

 (v) Why the concept of electron spin was introduced?   

  bysDVªkWu fLiu dh vo/kkj.kk D;ksa is’k dh xbZ\  

 (vi) Give selection rules for two valence electrons.   

  nks la;kstd bysDVªkWuksa ds fy, p;u fu;e nhft,A   

 (vii) What is isotope effect?   

  vkblksVksi izHkko D;k gS\   

 (viii) What is the order of energy difference between vibrational levels of a molecule?  

  fdlh v.kq ds daiu Lrjksa ds chp ÅtkZ varj dk Øe D;k gS\   
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

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

   carries  8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼ y?kq¼ y?kq¼ y?kq¼ y?kq    mŸkjh; iz’u ½mŸkjh; iz’u ½mŸkjh; iz’u ½mŸkjh; iz’u ½     

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 8888 vad dk gSA 

2. Show that the Nucleon-Nucleon interaction is strongly spin dependent and becomes 

repulsive at short distances.  

 

 iznf’kZr djas fd U;wfDyvkWu&U;wfDyvkWu var%fØ;k n`<+rk ls fLiu ij fuHkZj gS vkSj NksVh 

nwjh ij izfrd"khZ gks tkrh gSA  

 

3. Discuss different interaction processes between gamma rays and absorbers.   

 xkek fdj.kksa vkSj vo’kks"kdksa ds chp fofHkUu var%fØ;k izfØ;kvksa dh foospuk dhft,A   

4. Describe different solid-state detectors with appropriate diagrams.   

 fofHkUu Bksl voLFkk fMVsDVjksa dk mfpr vkjs[kksa ds lkFk o.kZu dhft,A   

5. Describe experimental verification of parity violation with diagram.   

 lerk mYya?ku ds izk;ksfxd lR;kiu dk js[kk&fp= lfgr o.kZu dhft,A   

6. Discuss Stern-Gerlach experiment and interpret the result.   

 LVuZ&xsjykp iz;ksx dh foospuk dhft, vkSj ifj.kke dh O;k[;k dhft,A   

7. What is spin-orbit coupling? Deduce Lande’s interval rule.   

 fLIku vkWfCkZV ;qXeu D;k gS\ ykaMs dk varjky fu;e fudkysaA   

8. Describe separation of electronic and nuclear motion in molecules and determine the 

effective Hamiltonian for molecular wave function.  

 

 v.kqvksa esa bysDVªkWfud vkSj ukfHkdh; xfr ds i`FkDdj.k dk o.kZu dhft, vkSj vkf.od 

rjaxQyu ds fy, izHkkoh gSfeYVfu;u dk fu/kkZj.k dhft,A  

 

9. What is Fourier-Transform Infrared (FTIR) spectroscopy? Describe the major 

components of the FTIR spectrometer.  

 

 Qwfj;j&VªkalQkWeZ baÝkjsM (FTIR) LisDVªksLdksih D;k gS\ FTIR LisDVªksehVj ds izeq[k ?kVdksa 

dk o.kZu dhft,A  
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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^̂̂̂  

 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 11116666 vad dk gSA 

10. Discuss Neutron-Proton scattering at low energies and prove that in the energy range 

below 10 Mev, S-wave scattering (l = 0) is predominant.  

 

 fuEu ÅtkZ ij U;wVªkWu&izksVkWu izdh.kZu dh foospuk dhft, rFkk fl) dhft, fd 10 MeV  

ls uhps dh ÅtkZ lhek esa] S-rjax izdh.kZu (l = 0) izeq[k gSA  

 

11. Describe structure, principal and working of Geiger Muller (GM) counter. What are 

dead time and recovery time of GM tubes?  

 

 fxxj eqyj ¼th ,e½ dkmaVj dh lajpuk] fl)kar vkSj dk;Ziz.kkyh dk o.kZu dhft,A th 

,e V~;wCl dk MsM Vkbe vkSj fjdojh Vkbe D;k gS\  

 

12. Determine Spin-Orbit interaction energy for Hydrogen like atom and give quantum 

mechanical relativistic correction. Explain fine structure of hydrogen.  

 

 gkbMªkstu tSls ijek.kq ds fy, fLiu&vkWfcZV baVjSD’ku ÅtkZ fu/kkZfjr dhft, vkSj DokaVe 

eSdsfudy lkis{krkoknh lq/kkj dhft,A gkbMªkstu dh lw{e lajpuk dh O;k[;k dhft,A  

 

13. Explain the rotational spectrum of a molecule and find the energy and the frequency 

of rotation. Mention the selection rule and show the characteristic feature of 

rotational spectrum.  

 

 v.kq ds ?kw.kZu LisDVªe dh O;k[;k dhft, rFkk ?kw.kZu dh ÅtkZ vkSj vko`fÙk Kkr dhft,A 

p;u fu;e dk mYys[k dhft, rFkk ?kw.kZu LisDVªe dh fo’ks"krk n’kkZ,aA  

 

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

 


