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1. (a) L-S ÍÛ×ýÛÛé›÷¶Û ÍÛ¾Û›ÛÈÛà ©Ûé¶ÛÛ …ÛµÛÛÁéõ µÛÁõÛÜÍ¬ÛÜ©Û¶Ûà ¤ø¾ÛÙ ÍÛ×ßÛÛ ¶Û‘õà ïõÁõÈÛÛ¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÅÛ”ÛÛé. 6 

  Explain L-S coupling scheme. Give the rules for determining the term symbol for 

the ground state according to this scheme. 

                        …¬ÛÈÛÛ/OR 

  ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ ¸Ûþù ¾ÛÛ¤éø ¤ø¾ÛÙ ÍÛ×ßÛÛ…Ûé ¾ÛéÇÈÛÛé : 

  Derive the ground state term symbol for the following : 

  (i) Ti (Z = 22) 

  (ii) N (Z = 7) 

  (iii) Cu2+ (Z = 29) 

 (b) ïõÛé̂ ¸Û¨Û ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  Answer any two of the following :  

  (1) d1 …¶Ûé d9 Áõ˜Û¶ÛÛ ¾ÛÛ¤éø …Ûñ•ÛÙÅÛ …ÛïèõÜ©Û ÍÛ¾Û›ÛÈÛÛé. 

    Draw and explain orga diagram for d1 and d9 configuration.  

  (2) [Cu(H2O)6]2+ ÍÛ×ýÛÛé›÷¶Û¶ÛÛ …ÈÛÉÛÛéÌÛ¨Û ¸Û¤Õø¤ø¾ÛÛ× ¾ÛÛªÛ …éïõ Ü¶Û¼ÛÙÇ, ¸ÛÐüÛéÇÛé …¶Ûé 
…ÍÛ×Ü¾ÛÜ©ÛýÛ ¸Û¤Õø¤ø ¾ÛÇé ™öé, ÍÛ¾Û›ÛÈÛÛé. 

   Absorption spectra of [Cu(H2O)6]2+ ion give only single, weak, broad and 

unsymmetrical band. Explain.  

  (3) ÍÛ¾Û›ÛÈÛÛé : 

   Explain : 

   (i) ÅÛȩ́ ÛÛé¤Ùø¶ÛÛé Ü¶ÛýÛ¾Û 

    Laporte rule  

   (ii) Í¸Ûà¶Û ¾ÛÅ¤øà¸ÅÛàÍÛà¤øà¶ÛÛé Ü¶ÛýÛ¾Û 

    Spin multiplicity rule 
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2. (a) ÐüÁõÜ¾ÛÜÉÛýÛ¶Û ïõÛÁõïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÐüÁõÜ¾ÛÜÉÛýÛ¶Û ïõÛÁõïõ¶ÛÛ …ÛýÛ•Û¶Û ¾ÛæÅýÛÛé 
Ð×ü¾ÛéÉÛÛ ÈÛÛÍ©ÛÜÈÛïõ ÐüÛéýÛ ™öé. 6 

  Define Hermitian operator, prove that eigen values of Hermitian operators are 

always real. 

            …¬ÛÈÛÛ/OR 

  ´ù§ø ½ÛóÛ¾Ûïõ ¾ÛÛ¤éø ËÛÛéÜ¦ø¶›÷Áõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
  Obtain the Schrodinger wave equation for the rigid rotator. 

 (b) ïõÛé̂ ¸Û¨Û ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 
  Answer any two of the following :  

  (1) ÁéõÜ”ÛýÛ ÈÛé•Û¾ÛÛ¶Û ïõÛÁõïõ ÐüÁõÜ¾ÛÜÉÛýÛ¶Û ïõÛÁõïõ ™öé ©Ûé¾Û ÍÛÛÜ¼Û©Û ïõÁõÛé. 
    Prove that linear momentum operator is a Hermitian operator. 

  (2) ÍÛ¾ÛÛ¶Ûàïèõ©Û ©ÛÁ×õ•Û ÜÈÛµÛéýÛ …é¤øÅÛé ÉÛä× ? ψ = Neimφ ¶Ûé ÍÛ¾ÛÛ¶Ûàïèõ©Û ïõÁõÛé.  

    šýÛÛ× o ≤ φ ≤  2π 

   What is Normalized wave function ? Normalize ψ = Neimφ, where 0 < φ < 2π 

(3) ÉÛæ¶ýÛ Ý¼Ûþäù ÉÛÜî©Û ÍÛ¾Û›ÛÈÛÛé. 
Explain zero point energy.  

 
3. (a) ˆ¬ÛàÅÛà¶Û …¨Ûä ¾ÛÛ¤éø¶ÛÛé ÔæïéõÅÛ ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛÛé. 6 

  Explain the Huckel theory for ethylene molecule. 

     …¬ÛÈÛÛ/OR 

  ¶Ûà˜Ûé¶Ûä× ÍÛéîýÛäÅÛÁõ ÍÛ¾ÛàïõÁõ¨Û Š¸Û›ÛÈÛÛé. 
  Obtain the following secular equation : 
     

H11 – ES11 H12 – ES12 
C1C2 

H21 – ES21 H22 – ES22 
= 0 

 (b) ïõÛé̂ ¸Û¨Û ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  Answer any two of the following : 

  (1) ÍÛ×ïõÁõ¨Û …é¤øÅÛé ÉÛä× ? SP ÍÛ×ïõÁõ ïõ“ÛïõÛé¶ÛÛ ©ÛÁ×õ•Û ÜÈÛµÛéýÛ Š¸Û›ÛÈÛÛé. 
   What is hybridization ? Obtain the wave functions for SP hybrid orbitals. 

  (2) ÔäïéõÅÛ¶Ûà ¸ÛæÈÛÙµÛÛÁõ¨ÛÛ…Ûé ÍÛ¾Û›ÛÈÛÛé. 
   Explain Huckel’s postulates. 

  (3) ¶Ûà˜Ûé ¸Ûíéïõà¶Ûà ÍÛ×ïõÁõ ïõ“ÛïõÛé ¸Ûæ̈ ÛÙ ïõÁõÛé. 
   Complete the following hybrid orbitals :  

   ψ SP2 (1) = 
1

3
 S + 

2

3
  Px 

   ψ SP2 (2) = 
1

3
 S + (   ) Px + (   ) Py 

   ψ SP2 (3) = 
1

3
 S + (   ) Px + (   ) Py 
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4. (a) Cr(H2O)6 …¶Ûé Fe(CO)9 ¶Ûà ÍÛ×Áõ˜Û¶ÛÛ…Ûé ˜Û˜ÛÛë. 6 

  Discuss the structures of Cr(H2O)6 and Fe(CO)9. 

    …¬ÛÈÛÛ/OR 

  µÛÛ©Ûä-ïõÛ¼ÛÛë¶ÛàÅÛ¶ÛÛ ¼Û×µÛÛÁõ¨Û ¶Û‘õà ïõÁõÈÛÛ ¾ÛÛ¤éø IR ÈÛ¨ÛÙ̧ Û¤ø¶Ûà Š¸ÛýÛÛé•Ûà©ÛÛ ÍÛ¾Û›ÛÈÛÛé. 

  Explain the application of IR spectra in the determination of structures of Metal 

carbonyls. 

 (b) ïõÛé̂ ¸Û¨Û ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  Answer any two of the following : 

  (1) (π – C5H5)2 Fe ¶ÛÛ ¼Û×µÛÛÁõ¨Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

   Discuss the structure of (π – C5H5)2 Fe . 

  (2) …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û (Al) ¶ÛÛ µÛÛ©ÈÛïõÛ¼ÛÙÜ¶Ûïõ ÍÛ×ýÛÛé›÷¶ÛÛé¶ÛÛé ¤æ×øïõÛé …ÐéüÈÛÛÅÛ …Û¸ÛÛé. 

   Give brief account of organometallic compound of Aluminium (Al) 

  (3) ïõÛ¼ÛÙµÛÛ©ÈÛàïõ ÍÛ×ýÛÛé›÷¶ÛÛé¶ÛÛ ÍÛ×ÊÅÛéÌÛ¨Û¶Ûà ÍÛÛ¾ÛÛ¶ýÛ ¸Û±ùÜ©Û…Ûé ÈÛ¨ÛÙÈÛÛé. 

   Explain the general methods of synthesis of organometallic compounds. 

 

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

 Answer the following in brief : 

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

  The quantum number ‘J’ is known as _________. 

 (2) d-d ÍÛ×’õÛÜ©Û ¬ÛÈÛÛ¶ÛÛé …éïõ Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

  Write one rule of d-d transition.  

 (3) Í¸Ûéî¤ÖøÛéïéõ¾ÛàïõÅÛ ËÛé̈ Ûà ÅÛ”ÛÛé. 

  Write spectrochemical series.  

 (4) ¦øà›÷¶ÛÁõÍÛà …é¤øÅÛé ÉÛä× ? 

  What is degeneracy ? 

 (5) Áéõ”ÛàýÛ ïõÛÁõïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define : Linear operator  

 (6) φ ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

  Write the φ equation. 

 (7) ÐüÁõÜ¾ÛÜÉÛýÛ¶Û ïõÛÁõïõ¶ÛÛ ¼Ûé ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 

  Give two examples of Hermitian operator.  

 (8) ˜ÛÅÛ¸Ûó¾ÛéýÛ¶ÛÛé Š¸ÛýÛÛé•Û ÅÛ”ÛÛé. 
  Write the use of variation method. 
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 (9) …éÅÛÛˆÅÛ ïõÛ¼ÛÙ-…é¶ÛÛýÛ¶Û¾ÛÛ× π-ˆÅÛéî¤ÖøÛé¶Û¶Ûà ÍÛ×”ýÛÛ ÅÛ”ÛÛé. 

  Write no. of π-electron in allyl carb-anion. 

 (10) …éÅÛÛˆÅÛ ¸Ûó̈ ÛÛÅÛà¶ÛÛ ¸ÛóïõÛÁõ ÅÛ”ÛÛé. 
  Write the types of allyl system. 

 (11) µÛÛ©ÈÛïõÛ¼ÛÙ¶Ûàïõ ÍÛ×ýÛÛé›÷¶ÛÛé …é¤øÅÛé ÉÛä× ? 
  What is oganometallic compound ? 

 (12) Fe3(CO)12 µÛÛ©Ûä ïõÛ¼ÛÛë¶ÛàÅÛ¾ÛÛ× ¼Ûóà›÷ CO ÍÛ¾ÛäÐü¶Ûà ÍÛ×”ýÛÛ ÅÛ”ÛÛé. 

  Write the no. of bridge CO groups in Fe3(CO)12 metal carbonyl. 

 (13) ÜªÛïõÛé̈ ÛàýÛ Ü¸ÛÁõÛÜ¾Û¦øÅÛ Áõ˜Û¶ÛÛ µÛÁõÛÈÛ©ÛÛ µÛÛ©Ûä-ïõÛ¼ÛÛë¶ÛàÅÛ¶Ûä× ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 
  Give the example of trigonal pyramidal structure of metal carbonyl. 

 (14) [Ni (NO)I]4 ¶Ûä× ¼Û×µÛÛÁõ¨Û þùÛéÁõÛé. 

  Draw the structure of [Ni(NO)I]4,.   

____________ 
 


