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ÍÛæ̃ Û¶ÛÛ : (1) Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛàµÛéÅÛ ÍÛ×ßÛÛ…Ûé ¸Ûó¨ÛÛÜÅÛ•Û©Û ™öé. 
  (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ ¸ÛæÁõÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
 

1. (…) …ÛÅºõÛ-“ÛýÛ ÜÈÛÁõÛéµÛÛ½ÛÛÍÛ¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. ©Ûé¶ÛÛé ŠïéõÅÛ ïéõÈÛà Áõà©Ûé ¾ÛéÇÈÛà ÉÛïõÛýÛ ™öé ©Ûé ÍÛ¾Û›ÛÈÛÛé. 6 

…¬ÛÈÛÛ 

  …ÛÅºõÛ ïõ¨Û¶Ûà …ÈÛÜµÛ ÍÛ¾Û›ÛÈÛÛé. •ÛÛˆ•ÛÁõ-¶Û¤øÅÛ Ü¶ÛýÛ¾Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

 (¼Û) γ-Š©ÍÛ›÷Ù¶Û¶ÛÛ ¸ÛÍÛ×þù•Ûà ¾ÛÛ¤éø¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÈÛ¨ÛÙÈÛÛé. 6 

…¬ÛÈÛÛ 

  ¶ýÛäÜîÅÛýÛÁõ ÍÛ¾Û–Û¤øïõ©ÛÛ¶Ûà ÜÈÛ•Û©Ûé ˜Û˜ÛÛÙ ïõÁõÛé. 

 (ïõ) ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé : 2 

  (1) ¸ÛÜÁõÈÛ©ÛÙïõ ˆÅÛéî¤ÖøÛé¶Û …é¤øÅÛé ÉÛä× ? 

  (2) …ÛÅºõÛ ïõ¨ÛÛé ÉÛä× ™öé ? 

  (3) …ÛÅºõÛ ïõ¨ÛÛé¶Ûà …ÈÛÜµÛ …¶Ûé “ÛýÛÜ¶ÛýÛ©ÛÛ×ïõ (λ) ÈÛ˜˜Ûé¶ÛÛé …Û¶Ûä½ÛÛÜÈÛïõ ÍÛ×¼Û×µÛ ÅÛ”ÛÛé. 

 

2. (…) ÍÛ¾Û›ÛÈÛÛé : ¸ÛÛŠÅÛà¶ÛÛé ¶ýÛæ¤Öøà¶ÛÛé …ÜµÛ©ÛïÙõ. 6 

…¬ÛÈÛÛ 

  ¼Ûà¤øÛ “ÛýÛ ¾ÛÛ¤éø¶ÛÛé »õ¾Ûâ¶ÛÛé ÈÛÛþù …Û¸ÛÛé. ρ(E) ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé. 

 (¼Û) ¸ÛóÛ¬ÛÜ¾Ûïõ ïõ¨ÛÛé¶Ûä× ÈÛ•ÛâïõÁõ¨Û …Û¸ÛÛé. 6 

…¬ÛÈÛÛ 

  ÅÛé¸¤øÛé¶Û …¶Ûé Ðéü¦ÖøÛé¶Û ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. 

 (ïõ) ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé : 2 

  (1) ÍýÛä¦øÛé ÈÛéî¤øÁõ …é¤øÅÛé ÉÛä× ? 

  (2) ¼Ûà¤øÛ-“ÛýÛ …é¤øÅÛé ÉÛä× ? 

  (3) îÈÛÛïÙõ-ÅÛé¸¤øÛé¶Û ýÛä•Û …é¤øÅÛé ÉÛä× ? 
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3. (…) ¶ýÛäÜîÅÛýÛÍÛ ¾ÛÛ¤éø ÈÛÛˆ¡éöïõÁõ¶Ûä× ¼Û×µÛ¶Û-ÉÛÜî©Û ¾ÛÛ¤éø¶Ûä× …µÛÙ-…Û¶Ûä½ÛÛÜÈÛïõ ÍÛæªÛ ÅÛ”ÛÛé …¶Ûé ïõþù ÉÛÜî©Û 
¸Ûþù Bv, ïäõÅÛ×¼Û ÉÛÜî©Û ¸Ûþù Bc ©Û¬ÛÛ ÍÛ¸ÛÛ¤øà ÉÛÜî©Û ¸Ûþù Bs¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 6 

…¬ÛÈÛÛ 

  ¼ÛéÜÁõýÛÁõ ¸Ûé¶Û¤ÖéøÉÛ¶Û ©Û¬ÛÛ Í¸ÛÛé¶¤éøÜ¶ÛýÛÍÛ ÜÈÛ”Û×¦ø¶Û ÍÛ×½ÛÛÈÛ¶ÛÛ ˜Û˜ÛÛë. 

 (¼Û) U235¶ÛÛ ÜÈÛ”Û×¦ø¶Û ³ùÛÁõÛ ¾ÛÇ©Ûà Œ›ÛÙ ÍÛ¾Û›ÛÈÛÛé. 6 

…¬ÛÈÛÛ 

  …ÍÛ×Ü¾Û©Û (asymmetrical) ¶ýÛäÜîÅÛýÛÁõ ÜÈÛ”Û×¦ø¶Û ÍÛ¾Û›ÛÈÛÛé. 

 (ïõ) ÍÛ¾Û–Û¤øïõ©ÛÛ ïäõ¤ä×ø¼Û¾ÛÛ× A = 91 ÐüÛéýÛ ©ÛÛé ÍÛÛíé¬Ûà Í¬ÛÛýÛà ¶ýÛäÜîÅÛýÛÁõ –Û¤øïõ¶ÛÛ ÈÛà›÷½ÛÛÁõ ÉÛÛéµÛÛé. 2 

 

4. (…) “¾ÛÛéÍÛ¼ÛÛÁõ” …ÍÛÁõ ˜Û˜ÛÛë. 6 

…¬ÛÈÛÛ 

  ©ÛÛÁõÛ…Ûé¾ÛÛ× ïäõþùÁõ©Ûà ÍÛ×ÅÛýÛ¶Û Œ›ÛÙ Š©¸ÛÛþù¶Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé ïõÛ¼ÛÙ¶Û ˜Û’õ ÈÛ¨ÛÙÈÛÛé. 

 (¼Û) NMR¶Ûà ¸ÛóÛýÛÛéÜ•Ûïõ •ÛÛé¥øÈÛ¨Û ÈÛ¨ÛÙÈÛÛé. 6 

…¬ÛÈÛÛ 

  ¾ÛÛéÍÛ¼ÛÛÁõ …ÍÛÁõ¶ÛÛ …½ýÛÛÍÛ¶Ûà ¾Ûþùþù ÈÛ¦éø ÍÛÛ¸Ûé“ÛÈÛÛþù¶Ûà ¸ÛÁõ”Û ïéõÈÛà Áõà©Ûé ¬Ûˆ ÉÛïéõ ™öé ? 

 (ïõ) ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ Š«ÛÁõ ÅÛ”ÛõÛé : 2 

  (1) ÅÛÛ¾ÛÙÁõ Ü¸ÛóÍÛàÉÛ¶Û …é¤øÅÛé ÉÛä× ? 

  (2) NMR¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× ÁõàÅÛéîÉÛéÍÛ¶Û ÍÛ¾ÛýÛ¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé. 

  (3) •ÛäÂú©ÈÛÛïõÌÛâ Áõî©Û Í¬ÛÇÛ×©ÛÁõ …é¤øÅÛé ÉÛä× ? 

 

5. (…) …Ü©ÛÍÛæ“¾Û ¸ÛþùÛ¬ÛÙ ©ÛíéýÛÛÁõ ïõÁõÈÛÛ¶Ûà ½ÛÛíéÜ©Ûïõ ¸Û±ùÜ©Û…Ûé ¾ÛÛªÛ ›÷¨ÛÛÈÛÛé. Š˜˜Û Œ›ÛÙ ¼ÛÛñÅÛ ¾ÛàÅÛá•Û 
¸Û±ùÜ©Û ÈÛ¨ÛÙÈÛÛé. 6 

…¬ÛÈÛÛ 

  ¤æ×øïõ¾ÛÛ× ˜Û˜ÛÛë : ‘C’ Tokens 
 (¼Û) ¶Ûé¶ÛÛé ¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛ²ä©Û ÈÛÛÐüïõ©ÛÛ …¶Ûé ýÛÛ×ÜªÛïõ •Ûä¨ÛµÛ¾ÛÛë ˜Û˜ÛÛë. 6 

…¬ÛÈÛÛ 

  Íïéõ¶Ûá•Û ˆÅÛéî¤ÖøÛé¶Û ¾ÛÛˆ’õÛéÍïõÛé¸Û ¸ÛÁõ ÜÈÛ•Û©Ûé ¶ÛÛêµÛ ÅÛ”ÛÛé. 

 (ïõ) ïõÛéˆ¸Û¨Û ¼Ûé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé : 2 

  (1) ¶Ûé¶ÛÛé ¸ÛþùÛ¬ÛÙ¶Ûä× ¸ÅÛÛÜÍ¤øïõ ÜÈÛÄõ¸Û¨Û …é¤øÅÛé ÉÛä× ? 

  (2) Arithmetic operators ¶Ûà ýÛÛþùà …Û¸ÛÛé. 

  (3) Break …¶Ûé continue ÜÈÛµÛÛ¶Û ÍÛ¾Û›ÛÈÛÛé. 

  (4) ˆÅÛéî¤ÖøÛé¶Û ¾ÛÛˆ’õÛéÍïõÛé¸Û …¶Ûé ¸ÛóïõÛÉÛàýÛ ¾ÛÛˆ’õÛéÍïõÛé¸Û ÈÛ˜˜Ûé¶ÛÛé ¾ÛæÇ½Ûæ©Û ©ÛºõÛÈÛ©Û ÉÛä× ™öé ? 

________ 
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Instruction:  (1) Symbols used have usual meanings. 
   (2) Figure on right hand side shows full marks of questions. 
 
1. (a) Discuss : alpha-decay paradox. Explain how it can be redressed. 6 
      OR 
  Explain the range of Alpha particles. Discuss the Geiger-Nuttall law.  

 (b) Describe the selection rules for γ- emissions. 6 
      OR  
  Explain in detail the nuclear isomerism.  
 (c) Answer any two :  2 
  (i) What do you mean by conversion electrons ? 
  (ii) What are Alpha particles ? 

  (iii) Write the empirical relation between range and decay constant (λ) of alpha 
particles. 

 
2. (a) Explain : Pauli’s Neutrino Hypothesis. 6 
     OR 

  Discuss the Fermi’s theory of Beta decay. Derive the equation for ρ(E).  
 (b) Describe the classification of elementary particles. 6 
     OR  
  Write notes on Leptons and Hadrons.  
 (c) Answer any two :  2 
  (i) What do you mean by pseudo vector ? 
  (ii) What is Beta decay ? 
  (iii) What do you understand by Quark-Lepton era ? 
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3. (a) Write the Weizsacher’s semi-empirical formula for binding energy and discuss the 
volume energy term Bv, Coulomb’s energy term Bc and surface energy term Bs. 6 

OR 
  Discuss the barrier penetration and decay probabilities for spontaneous fission.  

 (b) Explain the energy obtained by the fission of U235. 6 
      OR  
  Explain asymmetrical nuclear fission.  
 (c) For the isobaric families with A=91, estimate the nuclear charge of most stable 

isobar.   2 
 

4. (a) Discuss : “Mössbauer effect”. 6 
     OR 
  Explain natural fusion energy production in stars and describe carbon cycle.  
 (b) Describe the experimental set up of NMR. 6 
      OR  
  How the theory of relativity can be tested with the help of the study of Mössbauer 

effect ?    
 (c) Answer any two :  2 
  (i) What is Larmor Precision ? 
  (ii) Explain “relaxation time” with reference to NMR. 
  (iii) What is gravitational red shift ? 
 

5. (a) Only mention the physical methods to synthesise Nano material. Describe high 
energy ball milling method.  6 

     OR 
  Explain in brief : ‘C’ Tokens.  
 (b) Discuss mechanical properties and electrical conductivities of nanomaterial. 6 
      OR  
  Write detailed note on Scanning Electron Microscope.  
 (c) Answer any two :  2 
  (i) What is meant by plastic deformation of nanomaterials ? 
  (ii) List the Arithmetic operators. 
  (iii) Explain Break and Continue statement. 
  (iv) What is the basic difference between electron microscope and optical 

microscope ? 
____________   
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