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ÍÛæ̃ Û¶ÛÛ :   (1) þùÁéõïõ ¸ÛóÊ¶ÛÛé¶ÛÛ ÍÛÁõ”ÛÛ •Ûä̈ Û ™öé.  

Instructions :  All questions carry equal marks.  

    (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷…é þùÉÛÛÙÈÛéÅÛ …Û×ïõ¦øÛ…Ûé •Ûä̈ Û þùÉÛÛÙÈÛé ™öé.  

     Figures to the right indicate marks.  

 

1. ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼ÛÛé …Û¸ÛÛé : 14 

 Answer any two of the following :  

 (1) ¶Ûé¶ÛÛé ¾Û¤øàÁõàýÛÅÛ ¾ÛÛ¤é¶Ûà ÍÛÛé¶ÛÛéïéõ¾ÛàïõÅÛ ÍÛ×ÉÅÛéÌÛ¨Û ˜Û˜ÛÛë.  
  Discuss Sonochemical synthesis of nanomaterial.  

 (2) ÍÛÛéÅÛ-›÷éÅÛ ¸Û±ùÜ©Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a short note on: Sol-Gel method. 

 (3) ÅÛéÍÛÁõ ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û (Ablation) ¸Û±ùÜ©Û ÈÛ¨ÛÙÈÛÛé.  
  Explain Laser Vaporization (Ablation) Method. 

 (4) Í¸Û¤øÁõá•Û (Sputtering) ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a short note on Sputtering. 

  

2. ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼ÛÛé …Û¸ÛÛé : 14 

 Answer any two of the following :  

 (1) ïõÛ¼ÛÙ¶Û ¶Ûé¶ÛÛé ¤øÀä¼Û¡ö …é¤øÅÛé ÉÛä× ? ÝÍÛ•ÛÅÛ ÈÛÛéÅÛ ïõÛ¼ÛÙ¶Û ¶Ûé¶ÛÛé ¤øÀä¼Û ÈÛ¨ÛÙÈÛÛé.  
  What are Carbon nanotubes ? Explain Single Wall Carbon Nanotubes. 

 (2) ºæõÅÛÁõà¶ÍÛ (Fullerenes) ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on Fullerenes. 
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 (3) “•Ûóéºõà¶Û” ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  Write a short note on “Graphene”. 

 (4) ¸ÛÛéÅÛà¾ÛÁõ ¶Ûé¶ÛÛé ¸ÛÛ¤øâïõÅÍÛ¶Ûà ¼Û¶ÛÛÈÛ¤ø ¾ÛÛ¤éø¶Ûà ïõÛé̂ ¸Û¨Û …éïõ ¸Û±ùÜ©Û ÅÛ”ÛÛé. 

  Write any one method of polymer nanoparticles formation. 

 

3. ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 Answer any two of the following : 

 (1) …ÛïèõÜ©Û ÍÛÛ¬Ûé Íïéõ¶Ûá•Û ˆÅÛéî¤ÖøÛé¶Û ¾ÛÛˆ’õÛéÍïõÛé¸Û [SEM] ˜Û˜ÛÛë.  

  Discuss Scanning Electron Microscope [SEM] with diagram. 

 (2) …ÛïèõÜ©Û ÍÛÛ¬Ûé ¤ÖøÛ¶ÍÛÜ¾ÛÉÛ¶Û ˆÅÛéî¤ÖøÛé¶Û ¾ÛÛˆ’õÛéÍïõÛȩ́ Û [TEM] ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  Write a note on Transmission Electron Microscope [TEM] with diagram. 

 (3) “ˆÅÛéî¤ÖøÛé¶Û Í¸Ûéïõ¤ÖøÛéÍïõÛé¸Ûà ºõÛéÁõ ïéõÜ¾ÛïõÅÛ …é¶ÛÛÅÛàÍÛàÍÛ” [ESCA] ˜Û˜ÛÛë.  

  Discuss “Electron Spectroscopy for Chemical Analysis” [ESCA] 

 (4) …ÛïèõÜ©Û ÍÛÛ¬Ûé …Ûé•ÛÁ õ[Auger] ˆÅÛéî¤ÖøÛé¶Û Í¸Ûéî¤ÖøÛéÍïõÛȩ́ Ûà ÈÛ¨ÛÙÈÛÛé.  

  Explain Auger Electron Spectroscopy with diagram. 

  

4. ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼ÛÛé …Û¸ÛÛé : 14 

 Answer any two of the following : 

 (1) ˆÅÛéî¤ÖøÛé¶Ûàïõ Ü¦øÍÛ¸ÅÛé …¶Ûé ¦øàÈÛÛˆÍÛàÍÛ “ÛéªÛ¾ÛÛ× ¶Ûé¶ÛÛé ¾Û¤øàÁõàýÛÅÛ¶Ûà Š¸ÛýÛÛé•Ûà©ÛÛ…Ûé ÈÛ¨ÛÙÈÛÛé.  

  Explain applications of nanomaterial in the field of electronics displays and 

devices. 

 (2) ÍÛÛéÅÛÁõ …é¶Ûœ÷Ù¶ÛÛ “ÛéªÛ¾ÛÛ× ¶Ûé¶ÛÛé ¤éøïõ¶ÛÛéÅÛÛéœ÷¶Ûà Š¸ÛýÛÛé•Ûà©ÛÛ…Ûé ˜Û˜ÛÛë.  

  Discuss applications of nanotechnology in the field of solar energy.  

 (3) ¾Ûé¦øàïõÅÛ …¶Ûé ¼ÛÛýÛÛé¤éøî¶ÛÛéÅÛÛéœ÷ “ÛéªÛ¾ÛÛ× ¶Ûé¶ÛÛé ¤éøî¶ÛÛéÅÛÛéœ÷¶Ûà Š¸ÛýÛÛé•Ûà©ÛÛ ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  Write a short note on applications of nanotechnology in medical and biotechnology 

fields.  

 (4) ÜÈÛÜÉÛÌ¤ø ¼Û×µÛÛÁõ¨Û ÍÛÛ¬Ûé¶ÛÛ ¶Ûé¶ÛÛé ¾Û¤øàÁõàýÛÅÛ¶Ûà –ÛÁõÈÛ¸ÛÁõÛÉÛ¶ÛÛ ÍÛÛµÛ¶ÛÛé (Domestic Appliances) 
¶ÛÛ “ÛéªÛ¾ÛÛ× Š¸ÛýÛÛé•Ûà©ÛÛ…Ûé ˜Û˜ÛÛë.  

  Discuss applications of nanomaterial with special architecture in the fields of 

Domestic appliances.  
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5. ¶Ûà˜Ûé¶ÛÛ¶ÛÛ× ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 Answer the following in brief : 

 (A) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼ÛÛé …Û¸ÛÛé : 4 

  Answer in brief : 

  (1) “¶Ûé¶ÛÛé”¶ÛÛé …¬ÛÙ ÉÛÛé ™öé ? 

    What is the meaning of “Nano” ? 

  (2) ¶Ûé¶ÛÛé ¤éøî¶ÛÛéÅÛÛéœ÷¶Ûé ˆ¶¤øÁõ ¦øàÍÛà¸ÅÛà¶ÛàÁõà ÜÈÛÌÛýÛ ¼Û¶ÛÛÈÛ©Ûà ÍÛÛýÛ¶ÍÛ¶Ûà ïõÛé̂ ¸Û¨Û ¼Ûé ¼ÛóÛ¶˜Û 
(ÉÛÛ”ÛÛ)¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé.  

   Give names of any two branches of science which make nanotechnology as 

interdisciplinary subject ? 

  (3) ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ •ÛÛéÅ¦ø¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù ¶Ûà˜Ûä× ÐüÉÛé ? ¼ÛÅïõ •ÛÛéÅ¦ø ïéõ ¶Ûé¶ÛÛé •ÛÛéÅ¦ø ¾Û¤øàÁõàýÛÅÛ ? 

   Which type of Gold will have less melting point ? Bulk gold or Nano gold 

material ? 

  (4) ¼ÛÅïõ •ÛÛéÅ¦ø ¾Ûé¤øÅÛ …¶Ûé •ÛÛéÅ¦ø ¾Ûé¤øÅÛ ¶Ûé¶ÛÛé ¸ÛÛ¤øâïõÅÛ¶ÛÛ Á×õ•ÛÛé ÅÛ”ÛÛé. 

   Write colours of bulk gold metal and gold metal nanoparticles. 

 (B) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼ÛÛé …Û¸ÛÛé : 3 

  Answer in brief :  

  (5) îÈÛÛé¶¤ø¾Û ¦øÛé¤ÕøÍÛ (quantum dots) …é¤øÅÛé ÉÛä× ? 

   What are quantum dots ? 

  (6) ¶Ûé¶ÛÛé ºõÛýÛ¼ÛÍÛÙ …é¤øÅÛé ÉÛä× ? 

   What are nanofibers ? 

  (7) “MWNTs” ¶Ûä× ¸ÛäÄ×õ ¶ÛÛ¾Û ÉÛä× ™öé ? 

   What is the full form of MWNTs ? 

 (C) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 4 

  Answer in brief : 

  (8) ¦øÛýÛ¶ÛÛ¾Ûàïõ ÅÛÛˆ¤ø Íïéõ¤øÁõá•Û (Dynamic Light Scattering)¶Ûä× ¤æ×øïä×õ ¶ÛÛ¾Û (ÍÈÛÄõ¸Û) ÉÛä× ™öé ? 

   What is the short form of Dynamic Light Scattering ? 

  (9) XRD ¶Ûä× ¸ÛæÄ×õ ¶ÛÛ¾Û ÉÛä× ™öé ? 

   What is the full form of XRD ? 

  (10) ¶Ûé¶ÛÛé ¤éøî¶ÛÛéÅÛÛéœ÷¾ÛÛ× ÈÛ¸ÛÁõÛ©Ûà ¾ÛÛˆ’õÛéÍïõÛéÜ¸Ûïõ ¤éøïõ¶ÛàîÍÛ¶Ûà ïõÛé̂  …éïõ Š¸ÛýÛÛé•Ûà©ÛÛ ÅÛ”ÛÛé. 

   Write any one application of microscopic techniques used in Nanotechnology. 

  (11) ¶Ûé¶ÛÛé ÍÛÛýÛ¶ÍÛ ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛÛ ïõÛé̂  …éïõ ÈÛíéßÛÛÜ¶Ûïõ¶Ûä× ¶ÛÛ¾Û ÅÛ”ÛÛé.  

   Give name of one scientist associated with Nanoscience. 
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 (D) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 3 

  Answer in brief : 

  (12) “Í¸Ûà¶Û ¼Ûé̂ ¡Õö¦ø ˆÅÛéî¤ÖøÛéÜ¶ÛïõÍÛ” ¾ÛÛ¤éø ÈÛ¸ÛÁõÛ©ÛÛé …éïõ ÉÛ¼þù …Û¸ÛÛé.  

   Give one word used for “Spin based electronics” 

  (13) ¶Ûé¶ÛÛé ¾Û¤øàÁõàýÛÅÍÛ¶ÛÛ …¶ÛäÍÛ×µÛÛ¶Û¾ÛÛ× Ý¡öïõ …ÛéîÍÛÛˆ¦ø (Zinc Oxide)¶Ûà …éïõ Š¸ÛýÛÛé•Ûà©ÛÛ 
…Û¸ÛÛé.  

   Give one application of zinc oxide in the context of nanomateial. 

  (14) …ÈÛïõÛÉÛýÛÛ¶ÛÛé¾ÛÛ× ÜÈÛÜÈÛµÛ ›÷ÄõÜÁõýÛÛ©ÛÛé (Š¸ÛýÛÛé•Ûà©ÛÛ) ¾ÛÛ¤éø ¶Ûé¶ÛÛé ¾Û¤øàÁõàýÛÅÛ ïéõ¾Û ÈÛ¸ÛÁõÛýÛ ™öé ? 
…éïõ ïõÛÁõ¨Û ›÷¨ÛÛÈÛÛé.  

   Why nanomaterial is used for various applications in spacecrafts ? Give one 

reason. 

____________ 


