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

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

 

1. (a) ¶Ûé¶ÛÛéïõ¨ÛÛé (particles)¶ÛÛ ˜Ûä×¼ÛïõàýÛ •Ûä̈ ÛµÛ¾ÛÛë ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  7 

…¬ÛÈÛÛ 

   µÛÛÜ©ÈÛïõ ¶Ûé¶ÛÛéïõ¨ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø¶Ûà ®ùÛÈÛ¨Û –Û¤øïõ ÜÁõ¦øîÉÛ¶Û ¸Û±ùÜ©Û¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé.  

 (b) …ïõÛ¼ÛÙÜ¶Ûïõ …¨Ûä¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé ¶Ûé¶ÛÛéïõ¨ÛÛé¶Ûà ÍÈÛ-•ÛÛé¥øÈÛ¨Ûà ÜÈÛÉÛé ˜Û˜ÛÛÙ ïõÁõÛé.  7 

…¬ÛÈÛÛ  

   ¶Ûé¶ÛÛé ¾Û¤øàÁõàýÛÅÍÛ ¾ÛÛ¤éø ÍÛÛéÅÛ-›÷éÅÛ ¸Û±ùÜ©Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  

 

2.  (a) •ÛóéÜºõ¶Û (Graphene) ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé.  7 

                      …¬ÛÈÛÛ 

   ºäõÅÛéÁõà¶ÍÛ (fullerenes)¶ÛÛ ÉÛäÜ±ùïõÁõ¨Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  

 (b) ¶Ûé¶ÛÛé ºõÛ†¼ÛÍÛÙ (nanofibers) …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé.  7 

                 …¬ÛÈÛÛ  

   ¸ÛþùÛé ÍÛ¾Û›ÛÈÛÛé : 

   (i)  îÈÛÛé¶¤ø¾Û ÈÛéÅÍÛ (Quantum wells) 

   (ii)  îÈÛÛé¶¤ø¾Û ÈÛÛýÛÍÛÙ (Quantum wires) 

 

3.  (a) ¸ÛóïõÛÉÛàýÛ ¾ÛÛ†’õÛéÍïõÛȩ́ Û (optical microscope)¶Ûä× …ÛïèõÜ©ÛÍÛÐü ÈÛ¨ÛÙ¶Û ïõÁõÛé.  7 

                  …¬ÛÈÛÛ 

   ¤ÖøÛ¶ÍÛÜ¾ÛÉÛ¶Û †ÅÛéî¤ÖøÛé¶Û ¾ÛÛˆ’õÛéÍïõÛȩ́ Û¶Ûä× …ÛïèõÜ©ÛÍÛÐü ÈÛ¨ÛÙ¶Û ïõÁõÛé.  
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 (b) ÁõÛÍÛÛýÛÜ¨Ûïõ ¸Ûè¬¬ÛïõÁõ¨Û ¸Û±ùÜ©Û ¾ÛÛ¤éø †ÅÛéî¤ÖøÛé¶Û Í¸Ûéî¤ÖøÛéÍïõÛȩ́ Ûà¶Ûä× ¾ÛÐü«ÈÛ ›÷¨ÛÛÈÛÛé.  7 

…¬ÛÈÛÛ  

   “Û-ÜïõÁõ¨Û ÜÈÛÈÛ©ÛÙ¶Û …é¤øÅÛé ÉÛä× ? ¶Ûé¶ÛÛéïõ¨ÛÛé ÈÛ¦éø ¬Û©ÛÛ ÜÈÛÈÛ©ÛÙ¶Û¶Ûé ÍÛ¾Û›ÛÈÛÛé.  

 

4.  (a) †ÅÛéî¤ÖøÛéÜ¶ÛîÍÛ¾ÛÛ× ¶Ûé¶ÛÛé¤éøî¶ÛÛéÅÛÛéœ÷¶ÛÛ Š¸ÛýÛÛé•ÛÛé ›÷¨ÛÛÈÛÛé.  7 

…¬ÛÈÛÛ 

   ¼ÛÛýÛÛé¤éøî¶ÛÛéÅÛÛéœ÷ …¶Ûé ©Û¼Ûà¼Ûà “ÛéªÛé ¶Ûé¶ÛÛé¤éøî¶ÛÛéÅÛÛéœ÷¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé.  

 (b) ÜÈÛÜÉÛÌ¤ø ¼Û×µÛÛÁõ¨ÛÈÛÛÇÛ ¸ÛÛéÜÅÛ¾ÛÍÛÙ (polymers) ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  7 

              …¬ÛÈÛÛ   

   ÍÛÛéÅÛÛÁõ …é¶Ûœ÷Ù “ÛéªÛé ¶Ûé¶ÛÛé¾Û¤øàÁõàýÛÅÍÛ¶Ûä× ¾ÛÐü«ÈÛ ÍÛ¾Û›ÛÈÛÛé.  

 

5.  ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé ƒ 14 

 (1)  Í¸Û¤øÁõá•Û (sputtering) …é¤øÅÛé ÉÛä×  ? 

 (2)  ÅÛéÍÛÁõ ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û¶ÛÛé …éïõ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé.  

 (3)  ¶Ûé¶ÛÛé¤éøî¶ÛÛéÅÛÛéœ÷¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (4)  ïõÛ¼ÛÙ¶Û ¶Ûé¶ÛÛé¤øÀä¼Û¾ÛÛ× ïõÛ¼ÛÙ¶Û ÜÍÛÈÛÛýÛ ¼Ûà›ä×÷ ïõýÛä× ¾Û¤øàÁõàýÛÅÍÛ ÈÛ¸ÛÁõÛýÛ ™öé ? 

 (5)  MWCNTs¶Ûä× ¸ÛäÄ×õ ¶ÛÛ¾Û ÅÛ”ÛÛé.  

 (6)  ÐéüÜÅÛïõÅÛ CNT ¾ÛÛ¤éø ïõÛé̈ Û θ …¶Ûé ÜïõÁõÛÅÛà¤øà¶Ûä× ¾ÛæÅýÛ ÅÛ”ÛÛé.  

 (7)  …•ÛÁõ (Augar) ˆÅÛéî¤ÖøÛé¶Û¶Ûà ÉÛÛéµÛ ïõýÛÛ ÈÛíéßÛÛÜ¶Ûïéõ …¶Ûé îýÛÛÁéõ ïõÁõà Ðü©Ûà ? 

 (8)  SEM¶Ûä× ¸ÛäÄ×õ ¶ÛÛ¾Û ÅÛ”ÛÛé.  

 (9)  ïõÛé¶ºõÛéïõÅÛ ¾ÛÛˆ’õÛéÍïõÛȩ́ Û¶ÛÛé ÜÍÛ±ùÛ×©Û ÉÛä× ™öé ? 

 (10)  ÍÛÛéÅÛÛÁõ …é¶Ûœ÷Ù ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø¶ÛÛé ¾Ûä”ýÛ ÎÛÛé©Û ïõýÛÛé ™öé ? 

 (11)  Áéõ»õà›÷Áéõ¤øÁõ (Refrigerators) …¶Ûé …éÁõïõÜ¶¦øÉÛ¶ÛÁõ¾ÛÛ× ïõˆ µÛÛ©Ûä¶ÛÛé ¶Ûé¶ÛÛé ¸ÛÛ¤øâïõÅÍÛ ÈÛ¸ÛÁõÛýÛ ™öé ? 

 (12)  ÉÛÛ ¾ÛÛ¤éø ÍÛ×Áõ“Û¨Û “ÛéªÛé ¶Ûé¶ÛÛé¤éøî¶ÛÛéÅÛÛéœ÷¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛýÛ ? 

 (13)  ¶Ûé¶ÛÛé¤éøî¶ÛÛéÅÛÛéœ÷¶ÛÛé Ü¸Û©ÛÛ¾ÛÐü ïõýÛÛ ÈÛíéßÛÛÜ¶Ûïõ¶Ûé ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ? 

 (14)  ïõÛ¼ÛÙ¶Û ¶Ûé¶ÛÛé¤ÕøýÛä¼Û¶ÛÛé ÈýÛÛÍÛ ïéõ¤øÅÛÛé ÐüÛéýÛ ™öé ? 

 

_____________ 
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Instructions : (1) All questions carry equal marks.  

   (2) Figures to the right indicate marks.  

 

1. (a) Write a short note on magnetic properties of nano particles. 7 

OR 

   Explain the solution phase reduction process to make metal nano particles. 

 (b) Discuss self Assembly of nano particles using inorganic molecules. 7 

OR   

   Write a short note on Sol - Gel method for nanomaterials. 

 

2.  (a) Write a note on Graphene. 7 

                      OR 

   Write a short note on the purification of fullerenes. 

 (b) What are nanofibers ? Explain its application. 7 

                 OR   

   Explain the terms : 

   (i)  Quantum wells 

   (ii)  Quantum wires 

 

3.  (a) Describe optical microscope with diagram. 7 

                  OR 

   Explain transmission electron microscope with diagram. 

 

 (b) Describe importance of electron spectroscopy for chemical analysis technique. 7 

OR   

   What is X-ray diffraction ? Explain diffraction from nanoparticles. 
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4.  (a) Describe the application of nano technology in Electronics. 7 

OR 

   Write the application of nano technology in biotechnology field and medical field. 

 (b) Write a short note on special architecture polymers. 7 

OR   

   Write the importance of nano materials in the field of solar energy. 

 

5.  Answer the following question in shorts.  14 

 (1)  What is sputtering ? 

 (2)  Write one use of Laser vaporization. 

 (3)  Give defination of nanotechnology. 

 (4)  Which materials use in carbon nanotube except carbon ? 

 (5)  Write the full form of MWCNTs. 

 (6)  Give value of angle θ and chirality for Helical CNT. 

 (7)  Who has invented Augar electron and When ? 

 (8)  Write the full form of SEM. 

 (9)  Describe the principle of Confocal microscope. 

 (10)  Which is the main source to get solar energy ? 

 (11)  Which metal’s nano particles are used in refrigerators and air conditioners ? 

 (12)  Why can be used nano technology in defense field ? 

 (13)  Who is called the ‘Father of nano technology ? 

 (14)  What is the diameter of carbon nanotube ? 

 

_____________ 

 

 


