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PH-11 

June - Examination 2026 

B.Sc. (Part-III) Examination 

PHYSICS 

Nuclear Physics 

ukfHkdh;ukfHkdh;ukfHkdh;ukfHkdh;    HkkSfrdhHkkSfrdhHkkSfrdhHkkSfrdh    
Paper : PH-11 

[Time: 3 Hours]                    [Maximum Marks: 70]    
                                                                                           

 

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

   instructions in each section. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A    
 Section-A 7××××2====14 

 (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. Answer all the questions -   

 lHkh iz’uksa ds mŸkj nhft, &  

 (i) What is the relation between parity and orbital angular momentum?  

  lerk dk d{kh; dks.kh; laosx ls D;k lEcU/k gS\  

 (ii) State one reason why electrons cannot exist inside the nucleus.  

  ukfHkd esa bysDVªkWu ugha jg ldrs] ,d dkj.k fyf[k,A  

 (iii) Which quantities are best explained by the Shell Model?  

  dks’k ekWMy fdu jkf’k;ksa dk mÙke Li"Vhdj.k nsrk gS\  

 (iv) Name the four fundamental interactions.  

  pkj ewyHkwr vU;ksU; fØ;kvksa ds uke fyf[k,A  

 (v) What are isotopes?  

  leLFkkfud fdls dgrs gSa\  

 (vi) Differentiate between leptons and hadrons.  

  ysIVkWu o gSMªkWu d.kksa esa D;k vUrj gS\  

 (vii) What is the Betatron condition?  

  chVkVªkWu izfrcU/k D;k gS\  
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

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

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 7777 vad dk gSA 

2. If the number of α-particles scattered through 90º angle in Rutherford’s Experiment 

is 30 per minute, then what will be the rate of α-particles scattered through 60º angle?  

 

 ;fn jnjQksMZ ds iz;ksx esa] 90° ds dks.k ij izdhf.kZr gksus okys α&d.kksa dh la[;k 30 izfr 

feuV gS] rks 60° ds dks.k ij izdhf.kZr gksus okys α&d.kksa dh nj D;k gksxh\ 

 

3. On what grounds is the Proton-Electron Hypothesis of nuclear structure proved to be 

incorrect? 

 

 fdu rF;ksa ds vk/kkj ij ;g fl) gksrk gS fd ukfHkdh; lajpuk dh izksVkWu&bysDVªkWu 

ifjdYiuk lR; ugha gS\ 

 

4. How the nuclear radius is estimated on the basis of Rutherford’s α-scattering 

experiment? 

 

 jnjQksMZ ds α&izdh.kZu iz;ksx ds vk/kkj ij ukfHkd dh f=T;k dk vkdyu fdl izdkj 

fd;k tkrk gS\ 

 

5. Explain charge independence and charge symmetry of nuclear forces.  

 ukfHkdh; cyksa dh vkos’k Lora=rk rFkk vkos’k lefefr dks le>kb,A  

6. What is a quark? Explain its important properties and discuss the quark structure of 

hadrons. 

  

 DokdZ D;k gS\ blds eq[; xq.k/keZ le>kb, rFkk gSMªkWuksa dh DokdZ lajpuk dks le>kb,A  

7. Explain the terms plateau, avalanche quenching and dead time in a Geiger-Müller 

counter. How is quenching achieved? 

  

 xkbxj&ewyj xf.k= esa IysVks] ,soyka’k 'keu rFkk foJkfUr le; inksa dks Li"V dhft,A 

blesa 'keu fdl izdkj izkIr fd;k tkrk gS\ 

 

8. What is “neutron multiplication factor”? Explain critical mass on its basis.   

 **U;wVªkWu xq.ku xq.kkad** fdls dgrs gSa\ blds vk/kkj ij Økafrd æO;eku dks le>kb,A  

9. Discuss the statement that ‘energy is continuously produced in thermonuclear 

reactions’ on the basis of nuclear fusion. 

  

 ^rki&ukfHkdh; vfHkfØ;kvksa esa] ÅtkZ dk fujUrj mRiknu gksrk jgrk gSA* bl dFku dh 

ukfHkdh; lay;u ds vk/kkj ij foospuk dhft,A 
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 Section-C 2××××14====28 

 (Long Answer Type Questions)  

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

   500 words. Each question carries  14 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 izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 11114444 vad dk gSA 

10. What is meant by the electric quadrupole moment of a nucleus? Derive the required 

expression. 

 

 fdlh ukfHkd ds oSn~;qr prq/kzqZo vk?kw.kZ dk D;k vFkZ gS\ blds fy, O;atd izkIr dhft,A  

11. Explain half-life and mean life and establish the relation between them. How can the 

age of the Earth be determined using the law of radioactive decay? 

  

 v)Z&vk;q rFkk vkSlr vk;q dk rkRi;Z le>kb, vkSj buesa ikjLifjd lEcU/k LFkkfir 

dhft,A jsfM;kslfØ;rk ds fo?kVu ds fu;e ls i`Foh dh vk;q dSls Kkr dh tk ldrh gS\ 

 

12. Explain the construction and working of a cyclotron. Derive an expression for the 

maximum kinetic energy of accelerated cations by the cyclotron and discuss its 

limitations. 

 

 lkbDyksVªkWu dh lajpuk ,oa dk;Ziz.kkyh le>kb,A lkbDyksVªkWu }kjk Rofjr fd, x, 

/kuk;uksa dh vf/kdre xfrt ÅtkZ ds fy, O;atd izkIr dhft, ,oa bldh lhekvksa dh Hkh 

foospuk dhft,A 

 

13. What are the soft and hard components of cosmic rays? Explain them in detail.  

 vUrfj{k fdj.kksa ds e`nq ,oa dBksj ?kVd D;k gSa\ budh foLrr̀ O;k[;k dhft,A  

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


