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ÍÛæ̃ Û¶ÛÛ :   (1) ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõÛ …¶Ûé ¾Ûä°ùÛÍÛÁõ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 
Instructions :  Answer the question in brief and point wise. 

    (2) ›÷¾Û¨Ûà¼ÛÛ›ä÷ þùÉÛÛÙÈÛéÅÛÛé …×ïõ ¸ÛóÊ¶Û¶ÛÛ ¸ÛæÁõÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 
     Figures to the right indicates full marks of the given questions. 

 

1. (a) ÐüÛˆ¦ÖøÛé›÷¶Û ¸ÛÁõ¾ÛÛ¨Ûä ¾ÛÛ¤éø¶Ûä× ËÛÛéÝ¦ø›÷Áõ ÍÛ¾ÛàïõÁõ¨Û µÛóäÈÛàýÛ ÍÈÛÄõ¸Û¾ÛÛ× ÅÛ”ÛÛé …¶Ûé ©Ûé¾ÛÛ×¬Ûà Φ 
ÍÛ¾ÛàïõÁõ¨Û …ÅÛ•Û ¸ÛÛ¦øÛé ©Û¬ÛÛ ÍÈÛàïõÛýÛÙ Φ(g) ÍÛ¾ÛàïõÁõ¨Û¶Ûà ÍÛÛ©Û©ýÛ ›÷ÄõÁõàýÛÛ©Û …˜ÛÇÛ×ïõ m = 0,           

± 1, ± 2, ……. ¸ÛÁõ þùÛéÁõà ›ÛýÛ ™öé ©Ûé ÍÛ¾Û›ÛÈÛÛé. 6 

  Write the Schrodinger wave equation for H- atom in polar form and separate the  Φ 

equation and explain the requirement of acceptable Φ(g) leads to the constant           

m = 0, ± 1, ± 2, ± 3 ……. 

 (b) ÐüÜ¾ÛÙÉÛàýÛ¶Û ïõÛÁõïõ¶ÛÛ ÜÈÛÜ½Û·Û …Ûˆ•Û¶Û ¾ÛæÅýÛÛé µÛÁõÛÈÛ©ÛÛ …Ûˆ•Û¶Û ºõÅÛ¶ÛÛé …Ûé¬ÛÛë•ÛÛé¶ÛÅÛ ™öé – 
¸ÛæÁõÈÛÛÁõ ïõÁõÛé.  6 

  Prove that Eigen functions belonging to different eigen values of a Hermitian 

operator are orthogonal. 

…¬ÛÈÛÛ/OR 

 (a) ÜÁõÜ›÷¦ø ÁõÛé¤éø¤øÁõ (´ù§ø-–Ûæ̈ ÛÛÚïõ) ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û Ej = 
h2

8π2  J(J + 1) ¾ÛéÇÈÛÛé.  6 

  Derive the equation Ej = 
h2

8π2  J(J + 1) for rigid rotator. 

 (b) ‘a’ ÅÛ×¼ÛÛˆ¶Ûà ¼ÛÛ›ä÷…ÛéÈÛÛÇà “ÛéªÛ¾Ûäî©Û –Û¶Û ¸Ûé¤øà¾ÛÛ×¶ÛÛ ïõ¨Û¶Ûä× ÈÛ¨ÛÙ¶Û ∇2 ψ + 
8π2m

h2  E ψ = 0 

ËÛÛéÝ¦ø›÷Áõ ©ÛÁ×õ•Û ÍÛ¾ÛàïõÁõ¨Û ÈÛ¦éø ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ˜ÛÁõ …ÅÛ•ÛàïõÁõ¨Û ¸ÛóýÛäÜî©Û ÈÛÛ¸ÛÁõà ªÛ¨Û 
˜ÛÜÅÛ©ÛýÛäî©Û ÍÛ¾ÛàïõÁõ¨Û¾ÛÛ×¬Ûà ªÛ¨Û …éïõ ˜ÛÜÅÛ©ÛýÛäî©Û Áõ›æ÷…Û©Û ¾ÛéÇÈÛÛé.  6 

  The particle in a field free cubic box of side ‘a’ is described by the Schrodinger 

equation ∇2 ψ + 
8π2m

h2  E ψ = 0 obtain three one variable containing equation from 

this three variable containg equation using the separation of variable technique. 

1. (c) …éïõ ïéõ ¼Ûé ÅÛà¤øà¾ÛÛ× ¶Ûà˜Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 2 
  Answer the following into one or two line : 

  (i) …¸ÛÐüÛÍÛ©ÛÛ (¦øà›÷¶ÛÁõÍÛà) …é¤øÅÛé ÉÛä× ? 

   What is degenarcy ? 

  (ii) •Û¾Ûé ©Ûé ¼Ûé ÐüÜ¾ÛÙÉÛàýÛ¶Û ïõÛÁõïõÛé¶ÛÛ ŠþùÛÐüÁõ¨Û ÅÛ”ÛÛé. 
   Write any two example of Hermitian operator. 



KJ-109 2  

2. (a) [IrF6]–4 …¬ÛÈÛÛ [PtCl4]–2 ÍÛ×Üïõ¨ÛÙ¶ÛÛ …¨Ûäïõ“Ûïõ ÉÛÜî©Û Í©ÛÁõ …ÛÅÛé”Û þùÛéÁõÛé …¶Ûé ©Ûé¶ÛÛ ˜Ûä×¼ÛïõàýÛ 
•Ûä̈ Û ÍÛ¾Û›ÛÈÛÛé. 

  Draw M.O energy level diagram of [IrF6]– 4 or [PtCl4]–2 and explain its magnetic 

property. 

     …¬ÛÈÛÛ/OR 

  H2
+ ¶ÛÛé ÍÛ×ýÛÛé›÷ïõ©ÛÛ ¼Û×µÛ¶ÛÈÛÛþù (LCAO – MO) ÍÛ¾Û›ÛÈÛÛé. 

  Explain Valence bond theory (LCAO – MO) for H2
+. 

 (b) ˆ¬Ûà¶Û ¸Ûó̈ ÛÛÅÛà¶ÛÛé ÔäïéõÅÛ ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛÛé. 
  Explain Huckel theory for ethene molecule. 

     …¬ÛÈÛÛ/OR 

  …éÅÛÛˆÅÛ ïéõ¤øÛýÛ¶Û …¶Ûé …é¶ÛÛýÛ¶Û ¸Ûó̈ ÛÛÅÛà ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛà ÉÛÜî©Û Eπ ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. 

  Calculate the energy Eπ for allyl cation and anion. 

 (c) Š˜˜Û©ÛÁõ ¼ÛÛéÁéõ¶ÍÛ¶ÛÛ ¼Û×µÛÛÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. (•Û¾Ûé ©Ûé …éïõ) 
  Explain the structure of higher borane. (any one) 

        …¬ÛÈÛÛ/OR 

  ¦øÛýÛ¼ÛÛéÁéõ¶Û¾ÛÛ× ÜªÛïéõ¶®ùàýÛ ¼Û×µÛ¶Û¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé. 
  Explain three center bonding in diborane. 

 (d) sp3 ÍÛ×ïõÁõ ïõ“ÛïõÛé ÈÛ˜˜Ûé¶ÛÛé ”Ûæ̈ ÛÛé ¶Û‘õà ïõÁõÛé. 
  Decide the bond angle between sp3 hybrid orbital. 

     …¬ÛÈÛÛ/OR 

  sp2 ÍÛ×ïõÁõ ïõ“ÛïõÛé¶ÛÛ ©ÛÁ×õ•Û ºõÅÛ¶ÛÛé ÅÛ”ÛÛé …¶Ûé ©Ûé¶Ûà ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛÛ …˜ÛÇÛ×ïõÛé ¾ÛéÇÈÛÛé. 
  Write the wave functions for sp2 hybrid orbital and obtain the constants associated 

with it. 

 (e) ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé : 
  Answer in brief : 

  (i) ÜªÛïéõ¶®ùàýÛ ¼Û×µÛ¶ÛÈÛÛÇÛ ¼Ûé …¨Ûä…Ûé¶ÛÛ ¶ÛÛ¾Û …¶Ûé ÍÛæªÛ …Û¸ÛÛé. 
   Give the name and formula of two molecule containing three center bonding. 

  (ii) ψM.O = C1 ∅1 + C2 ∅2 ¾ÛÛ¤éø Ü¶ÛÊ˜ÛÛýÛïõ ÅÛ”ÛÛé. 

   Write the determinant for ψM.O = C1 ∅1 + C2 ∅2. 

 

3. (a) ¼Ûé̂ ¡ö ›÷ÇÜÈÛ½ÛÛ›÷¶Û ¸ÛóÜ’õýÛÛ ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›ÛÈÛÛé. 
  Explain Base hydrolysis mechanism with illustration. 

 (b) ¤ÖøÛ¶ÍÛ …ÍÛÁõ¶ÛÛé ÍÛÛ×ÊÅÛéÜÌÛïõ …¬ÛÈÛÛ ÈÛíéÊÅÛéÜÌÛïõ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé. 
  Explain synthetic or analytical use of Trans effect. 

 (c) …Ì¤øºõÅÛïõàýÛ ¸ÛóÜ’õýÛÛ þùÁõ ¸ÛÁõ ÅÛà•ÛÛ¶¦ø “ÛéªÛ …ÍÛÁõÛé¶ÛÛé ¤æ×øïõÛé …ÐéüÈÛÛÅÛ …Û¸ÛÛé. 
  Give brief account of Ligand field effect on Octahedral substitutions rates of 

reaction. 

…¬ÛÈÛÛ/OR 
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 (a) …Û×©ÛÁõ •ÛÛéÇÛµÛÙ Ü’õýÛÛÜÈÛÜµÛ ÍÛ¾Û›ÛÈÛÛé. 
  Explain inner sphere mechanism. 

 (b) ¤ÖøÛ¶ÍÛ …ÍÛÁõ¶Ûé ÍÛ¾Û›ÛÈÛ©ÛÛé ïõÛé̂ ¸Û¨Û …éïõ ÈÛÛþù ÍÛ¾Û›ÛÈÛÛé. 
  Explain any one theory for the term trans effect. 

 (c) “ÜÍÛÍÛ …ÍÛÁõ” Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on sis effect. 

3. (d) ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé : 
  Answer in brief : 

  (i) ¤ÖøÛ¶ÍÛ ˆ¶¹ÅÛä…¶ÍÛ …é¤øÅÛé ÉÛä× ?  1 

   What is Trans-influence ? 

  (ii) [Co(H2O)6]+3 + [Cr(H2O)6]+2 ¸ÛóÜ’õýÛÛ …Û×©ÛÁõ•ÛÛéÇÛµÛÙ ïéõ ¼ÛÜÐü•ÛÛëÇÛµÛÙ Ü’õýÛÛÜÈÛÜµÛ¬Ûà     
¬ÛÉÛé ? ÉÛÛ ¾ÛÛ¤éø ?  1 

   Predict whether the reaction [Co(H2O)6]+3 + [Cr(H2O)6]+2 will proceed via 

inner sphere or outer sphere mechanism. Why ? 

 

4. (a) Fe3(CO)12 …¶Ûé  CO2(CO)8¶Ûà ÍÛ×Áõ˜Û¶ÛÛ ˜Û˜ÛÛë. 

  Discuss the structure of Fe3(CO)12 and  CO2(CO)8. 

 (b) HSBA ÈÛÛþù (ÍÛ”Û©Û …¶Ûé ¶ÛÁõ¾Û …éÜÍÛ¦ø-¼Ûé̂ ¡ö) ÍÛ¾Û›ÛÈÛÛé. 
  Explain HSBA (Hard and Soft Acid-base) theory. 

 (c) (π – C5H5)2 Fe¶Ûä× ¼Û×µÛÛÁõ¨Û ˜Û˜ÛÛë. 

  Discuss structure of (π – C5H5)2 Fe. 

    …¬ÛÈÛÛ/OR 

 (a) µÛÛ©Ûä ïõÛ¼ÛÛëÜ¶ÛÅÛ ¶ÛÛ†¤ÖøÛéÜÍÛÅÛ ÍÛ×ýÛÛé›÷¶ÛÛé¾ÛÛ× NO ÅÛà•ÛÛ¶¦ø ©ÛÁõàïéõ ÍÛ¾Û›ÛÈÛÛé. 
  Explain NO as ligand in metal carbonyl nitrosyls. 

 (b) ¸ÛþùÛ¬ÛÙ ïéõ …¨Ûä ïéõ …ÛýÛ¶ÛÛé¾ÛÛ× ˜Ûä×¼ÛïõàýÛ •Ûä̈ Û ïéõÈÛà Áõà©Ûé Š©¸Û·Û ¬ÛÛýÛ ™öé ©Ûé þùÉÛÛÙÈÛà ºéõÁõÛé¾Ûé•¶Ûé¤øà¡ö¾Û 
¸Ûþù ÍÛ¾Û›ÛÈÛÛé. 

  Explain how magnetic property arises in substance, molecules or ions and explain 

the term ferromagnetism.  

 (c) ïõÛ¼ÛÙµÛÛ©ÈÛàýÛ ÍÛ×ýÛÛé›÷¶ÛÛé¶Ûä× ÈÛ•ÛâïõÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. 
  Explain the classification of organo metallic compound. 

4. (d) ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé : 
  Answer in brief : 

  (i) CO2(CO)8 µÛÛ©Ûä ïõÛ¼ÛÛëÜ¶ÛÅÛ¾ÛÛ× ÍÛé©Ûä …¶Ûé …×Ü©Û¾Û CO ÍÛ¾ÛæÐü¶Ûà ÍÛ×”ýÛÛ ÅÛ”ÛÛé. 

   Write the number of bridge and terminal CO group in CO2(CO)8. 

  (ii) K3[Fe(CN)6]¶Ûà ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ µ = 1.73 B.M. ™öé ©ÛÛé Fe+3 ¸ÛÛÍÛé ïéõ¤øÅÛÛ× …ýÛäÜ•¾Û©Û 
ˆÅÛéî¤ÖøÛé¶Û ™öé ? 

   Calculate the number of unpaired electrons for Fe+3 ion in K3[Fe(CN)6] if its 

magnetic moment is 1.73 B.M. 
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5. (a) ÜÍÛ¾Ûé¶¤ø ¾ÛÛ¤éø ›÷ÄõÁõà ïõÛ˜ÛÛ ¾ÛÛÅÛ¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé. 
  Explain the basic raw material for cement. 

          …¬ÛÈÛÛ/OR 

  ºõÛé¤øÛé•ÛóÛºõà ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛÛ •Û¾Ûé ©Ûé ¼Ûé ©Û¼Û‘õÛ…Ûé ÍÛ¾Û›ÛÈÛÛé. 
  Explain any two steps involved in Photography. 

 (b) …ïõÛ¼ÛÙÜ¶Ûïõ ¼ÛéÜ¶¡ö¶Û¶Ûà ¼Û¶ÛÛÈÛ¤ø, •Ûä¨ÛµÛ¾ÛÛë …¶Ûé ÍÛ×Áõ˜Û¶ÛÛ ˜Û˜ÛÛë. 
  Discuss preparation, property and structure of inorganic benzene. 

        …¬ÛÈÛÛ/OR 

  Si ¶ÛÛ …ïõÛ¼ÛÙÜ¶Ûïõ ¸ÛÛéÅÛà¾ÛÁõ Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on Inorganic polymer of Si. 

 (c) •Û¾Ûé ©Ûé …éïõ ÍÛ¾Û›ÛÈÛÛé : 
  Explain any one of the followings : 

  (i) •Ûóà¶Û ÐüÛŠÍÛ …ÍÛÁõ …¶Ûé ÈÛíéÜÊÈÛïõ ©ÛÛ¸Û Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write a note on Green house effect and Global warming. 

  (ii) O3 – Í©ÛÁõ¶ÛÛ ºéõÁõºõÛÁõÛé¶Ûà ÈÛíéÜÊÈÛïõ …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé. 

   Explain global effect due to changes in Ozone layer.  

 (d) ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé : 
  Answer in brief : 

  (i) …Ûé¡öÛé¶Û Í©ÛÁõ¾ÛÛ× ¬Û©ÛÛ •ÛÛ¼Û¦øÛ ¾ÛÛ¤éø ›÷ÈÛÛ¼ÛþùÛÁõ ÈÛÛýÛä…Ûé ›÷¨ÛÛÈÛÛé.  1 

   Explain the responsible gases for the depletion of Ozone layer. 

  (ii) ¼ÛÛéÁéõ¡öà¶Û¾ÛÛ×¬Ûà B, B, B – ¤ÖøÛýÛ¼ÛóÛé¾ÛÛé ¼ÛÛéÁéõ¡öà¶Û ¼Û¶ÛÛÈÛ¤ø¶Ûà ¸ÛóÜ’õýÛÛ ÅÛ”ÛÛé.  1 

   Give the reaction to prepare B, B, B – tribromo borazine from borazine. 

___________ 


