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1. (a) d2-Áõ˜Û¶ÛÛ ¾ÛÛ¤éø ¸Ûàœ÷…¶Û ÐüÛéÅÛ …ÛïèõÜ©Û þùÛéÁõÛé ©Û¬ÛÛ ¤ø¾ÛÙ ÍÛ×ßÛÛ ©ÛÛÁõÈÛÛé. ŠþÕù½ÛÈÛ©Ûà ¤ø¾ÛÙ ÍÛ×ßÛÛ…Ûé¶Ûé 
ïõÛÁõ¨ÛÍÛÐü ˜Û§ø©ÛÛ ’õ¾Û¾ÛÛ× „ÛÛé¥øÈÛÛé. 7 

…¬ÛÈÛÛ 
  ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ ¸Ûþù ¾ÛÛ¤éø ¤ø¾ÛÙ ÍÛ×ßÛÛ…Ûé ¾ÛéÇÈÛÛé : 
  (1) Ti+3 (Z = 22) 

  (2) S (Z = 16) 

  (3) Ni+2 (Z = 28) 

 (b) d2-d8 Áõ˜Û¶ÛÛ ¾ÛÛ¤éø …Ûé„ÛÙÅÛ …ÛÅÛé”Û ÍÛ¾Û›ÛÈÛÛé. 7 
…¬ÛÈÛÛ 

  [Cu(H2O)6]+2 ¶ÛÛé ÉÛÛéÌÛ¨Û ÈÛ¨ÛÙ¸Û¤ø ÍÛ¾Û›ÛÈÛÛé. 

 
2. (a) ÐüÜ¾ÛÙÜÉÛýÛ¶Û ïõÛÁõïõ …é¤øÅÛé ÉÛä× ? ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÐüÜ¾ÛÙÜÉÛýÛ¶Û ïõÛÁõïõ¶ÛÛ …ÛýÛ„Û¶Û ¾ÛæÅýÛÛé Ð×ü¾ÛéÉÛÛ 

ÈÛÛÍ©ÛÜÈÛïõ ÐüÛéýÛ ™öé. 6 
…¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ©ÛÁ×õ„Û ÜÈÛµÛéýÛÛé ¾ÛÛ¤éø ÍÛÛ¾ÛÛ¶ýÛàïèõ©Û …˜ÛÇÛ×ïõ ¾ÛéÇÈÛÛé : 
  (1)  = Neim šýÛÛ× 0    2 

  (2)  = N sin 
nx

a
 šýÛÛ× 0  x  a 

 (b) ÜªÛ¸ÛÜÁõ¾ÛÛ¨ÛàýÛ ¸Ûé¤øà¾ÛÛ× ÁõÐéüÅÛÛ ïõ¨Û ¾ÛÛ¤éø ¦øà›÷¶ÛÁéõÍÛà ÍÛ¾Û›ÛÈÛÛé. 8 
…¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ïõÛÁõïõÛé¶Ûà Áõ˜Û¶ÛÛ ïõÁõÛé : 
  (1) Áéõ”ÛàýÛ ÈÛé„Û¾ÛÛ¶Û ïõÛÁõïõ 
  (2) ÐéüÜ¾ÛÅ¤øÛé¶ÛàýÛ¶Û ïõÛÁõïõ 
 

3. (a) ÈÛéÁõà…éÉÛ¶Û ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛà ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ –
E  E0. 6 

…¬ÛÈÛÛ 
  …éÅÛÛˆÅÛ ïéõ¤øÛýÛ¶Û (Allylic cation) ¾ÛÛ¤éø ÔäïéõÅÛ¶ÛÛé ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛÛé. 
 (b) ÍÛ×ïõÁõ¨Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ ¸ÛóïõÛÁõ ›÷¨ÛÛÈÛÛé. SP ÍÛ×ïõÁõ ïõ“ÛïõÛé ¾ÛÛ¤éø ©ÛÁ×õ„Û ÜÈÛµÛéýÛ Š¸Û›ÛÈÛÛé. 8 

…¬ÛÈÛÛ 
  ˆ¬ÛàÅÛà¶Û …¨Ûä ¾ÛÛ¤éø ÍÛÛþùÛé ÔäïéõÅÛ¶ÛÛé ÜÍÛ±ùÛ×©Û ÍÛ¾Û›ÛÈÛÛé. 
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4. (a) Ni(CO)4 …¶Ûé Fe3(CO)12¶Ûà ÍÛ×Áõ˜Û¶ÛÛ ˜Û˜ÛÛë. 7 

…¬ÛÈÛÛ 

   µÛÛ©Ûä ïõÛ¼ÛÛë¶ÛàÅÛ¶ÛÛ ¼Û×µÛÛÁõ¨Û¶ÛÛ …½ýÛÛÍÛ¾ÛÛ× IR ÈÛ¨ÛÙ¸Û¤ø¶Ûà Š¸ÛýÛÛé„Ûà©ÛÛ ˜Û˜ÛÛë. 

 (b) ïõÛ¼ÛÙ-µÛÛ©ÈÛàïõ ÍÛ×ýÛÛé›¶ÛÛé¶Ûà ÈýÛÛ”ýÛÛ …Û¸Ûà, ©Ûé¾Û¶Ûä× ÈÛ„ÛâïõÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. 7 

…¬ÛÈÛÛ 

   ºéõÁõÛéÍÛà¶Û¶Ûä× ¼Û×µÛÛÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. 

 

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

 (1) [Mn(H2O)6]2+ ÍÛ×ïõà¨ÛÙ ÉÛÛ¬Ûà …Û™öÛé „ÛäÅÛÛ¼Ûà Á×õ„Û þùÉÛÛÙÈÛé ™öé ? 

 (2) d-d ÈÛ¨ÛÙ¸Û¤ø ÉÛÛ¬Ûà …Ü©Û þäù¼ÛÙÇ …¶Ûé …ÍÛ×Ü¾ÛÜ©ÛýÛ ÐüÛéýÛ ™öé ? 

 (3) Í¸Ûà¶Û ¾ÛÅ¤øà¸ÅÛàÍÛà¤øà¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

 (4) ÉÛæ¶ýÛ Ý¼Ûþäù ÉÛÜî©Û …é¤øÅÛé ÉÛä× ? 

 (5) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ïõÛé¾ýÛæ¤ø ïõÛÁõïõ 

 (6) ËÛÛéÝ¦ø›÷Áõ ÍÛ¾ÛàïõÁõ¨Û¶Ûä× ¤æ×øïäõ ÍÈÛÄõ¸Û ÅÛ”ÛÛé. 

 (7) îÈÛÛé¶¤ø¾Û …Û×ïõ ‘J’ ÉÛé¶ÛÛ ¾ÛÛ¤éø ›Û¨Ûà©ÛÛé ™öé ? 

 (8) SP3 ÍÛ×ïèõ©Û ïõ“ÛïõÛé ÈÛ˜˜Ûé¶ÛÛé ¼Û×µÛ ”Ûæ̈ ÛÛé …Û¸ÛÛé. 

 (9) …éÅÛÛˆÅÛ ïõÛ¼ÛÙ-ïéõ¤øÛýÛ¶Û¾ÛÛ× -ˆÅÛéî¤ÖøÛéõ¶Û¶Ûà ÍÛ×”ýÛÛ ÅÛ”ÛÛé. 

 (10) ˜ÛÅÛ¸Ûó¾ÛéýÛ¶ÛÛé Š¸ÛýÛÛé„Û ÅÛ”ÛÛé. 

 (11) -ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (12) ¸Ûé¶¤øÛ„ÛÛé¶ÛÅÛ ¼ÛÛýÛ¸ÛàÁõÛ¾Ûà¦øÅÛ Áõ˜Û¶ÛÛ µÛÁõÛÈÛ©ÛÛ µÛÛ©Ûä ïõÛ¼ÛÛë¶ÛàÅÛ ÐüÛˆ¦ÖøÛˆ¦ø¶Ûä× ŠþùÛÐüÁ¨Û …Û¸ÛÛé. 

 (13) ¶ÛÛˆ¤ÖøÛéÍÛàÅÛ NO ÍÛ¾ÛæÐü ÜÅÛ„ÛÛ¶¦ø ©ÛÁõàïéõ îýÛÛÁéõ ÈÛ©Ûë ™öé ? 

 (14) CO2(CO)8 µÛÛ©Ûä ïõÛ¼ÛÛëÜ¶ÛÅÛ¾ÛÛ× ¼Ûóà›÷ …¶Ûé …×Ü©Û¾Û CO ÍÛ¾ÛæÐü¶Ûà ÍÛ×”ýÛÛ ÅÛ”ÛÛé. 

 
_________ 
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1. (a) Draw the pigeon hole diagram for d2 configuration and derive all the term 

symbols for it. Arrange all the term symbols in the increasing order of energy 

giving reason.  7 

OR 
  Derive the term symbol for the following : 

  (1) Ti+3 (Z = 22) 

  (2) S (Z = 16) 

  (3) Ni+2 (Z = 28) 

 (b) Explain orgal diagram of d2-d8 configuration. 7 
OR 

  Explain spectrum of [Cu(H2O)6]+2. 

 
2. (a) What is Hermitian operator ? Prove that eigen values of Hermition operators are 

always real.  6 
OR 

  Obtain Normalized constant for following wave function : 

  (1)  = Neim where 0    2 

  (2)  = N sin 
nx

a
 where 0  x  a 

 (b) Explain Degeneracy for particle in three dimensional box. 8 
OR 

  Construct following operators. 

  (1) Linear momentum operator. 

  (2) Hamiltonian operator. 

 

3. (a) Explain variation principle and prove that õ –
E  Eo. 6 

OR 

  Explain Huckel theory for allylic cation. 

 (b) What is hybridization ? Give its types. Obtain the wave functions for SP hybrid 

orbitals.  8 
OR 

  Explain the simple Huckel theory for ethylene molecule. 
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4. (a) Discuss the structures of Ni(CO)4 and Fe3(CO)12. 7 

OR 

  Explain the application of IR Spectra in the study of structures of metal carbonyls. 

 (b) What is organometallic compounds ? Explain the classification of OMC. 7 

OR 

   Discuss the structure of Ferrocene. 

 

5. Answer the following in brief. 14 

 (1) Why the colour of [Mn(H2O)6]2+ is light pink ? 

 (2) Why the d-d spectra is very weak and unsymmetrical ? 

 (3) Write spin multiplicity rule. 

 (4) What is zero point energy ? 

 (5) Define : Commute operator. 

 (6) Write short form of Schrodinger equation. 

 (7) The quantum number ‘J’ is known for ______. 

 (8) Give the bond angle between SP3 hybrid orbitals. 

 (9) Write no of -electron in allylic carb cation. 

 (10) Write the use of variation theorem. 

 (11) Write the equation. 

 (12) Give the example of pentagonal bipyramidal structure of metal carbonyl hybride. 

 (13) When the Nitrosil NO group behave as a ligand ? 

 (14) Write the no. of bridge and non bridge CO group in CO2(CO)8. 

 
_________ 

 


