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ÍÛæ̃ Û¶ÛÛ : (1) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
  (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸Ûé¤øÛ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
 

1. (…) îÈÛÛé¶¤ø¾Û-ýÛÛ×ÜªÛïõàýÛ ¸Ûó¨ÛÛÅÛà¾ÛÛ× îÈÛÛ¶¤øàïõÁõ¨Û …¶Ûé ¦øà›÷¶ÛÁõÍÛà (…¸Û½ÛÌ¤ø©ÛÛ) ¶ÛÛ ŠþÕù•Û¾Û¶Ûà ýÛÛé•ýÛ 
þùÛ”ÛÅÛÛé ÅÛˆ ˜Û˜ÛÛÙ ïõÁõÛé. 7 

 (¼Û) ÍÛ¾ÛýÛ …ÛµÛÛÜÁõ©Û ©ÛÁ×õ•ÛºõÅÛ¶Û Ψ(r, t) ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©Ûé þùÉÛÛÙÈÛÛé. 5 

  Ψ(r, t) = Ψ(r) exp. ⎣⎢
⎡

⎦⎥
⎤–

2π1°
h E   

…¬ÛÈÛÛ 
 (…) 1 ÍÛé.¾Ûà. µÛÛÁõÈÛÛÇà µÛ¶Û ¸Ûé¤øà¾ÛÛ× ¸ÛóÛé¤øÛé¶Û •ÛÜ©Û¾ÛÛ¶Û ™öé. …Û ¸ÛóÛé¤øÛé¶Û¶Ûé ¶Ûà˜ÛÛ¾ÛÛ× ¶Ûà˜Ûà ÉÛÜî©Û 

ÍÛ¸ÛÛ¤øà¾ÛÛ×¬Ûà nx = ny = nz = 2 ÈÛÛÇà ÉÛÜî©Û ÍÛ¸ÛÛ¤øà¾ÛÛ× ÅÛˆ ›÷ÈÛÛ ïéõ¤øÅÛà ÉÛÜî©Û¶Ûà ›÷ÄõÁõ ¸Û¦øÉÛé ? 

[mp = 1.67 × 10–27 kg, h = 6.627 × 10–27 …•ÛÙ-ÍÛéï×õ¦ø] 6 
 (¼Û) ´ù§Õø-–Ûæ¨ÛÙïõ ¾ÛÛ¤éø ¶ÛÛé¾ÛÙÅÛÛˆ¡ö¦ø ©ÛÁ×õ•Û ºõÅÛ¶Û …¶Ûé îÈÛÛé¶¤øÛˆ¡ö¦ø ÉÛÜî©Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 6 
 (ïõ) …éïõ ïéõ ¼Ûé ÅÛà¤øà¾ÛÛ× ¶Ûà˜Ûé¶ÛÛ¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé. 
  (i) Li+2 (Z = 3) …ÛýÛ¶Û ¾ÛÛ¤éø µÛóäÈÛàýÛ ýÛÛ¾Û ¸Ûó¨ÛÛÅÛà¾ÛÛ× ËÛÛéÝ¦ø›÷Áõ ©ÛÁ×õ•Û ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 1 
  (ii) •Û¾Ûé ©Ûé ¼Ûé ÐüÜ¾ÛÙÉÛàýÛ¶Û ïõÛÁõïõÛé¶ÛÛ ŠþùÛÐüÁõ¨Û ÅÛ”ÛÛé. 1 
 
2. (…) H2-…¨Ûä¶ÛÛ ŠþùÛÐüÁõ¨Û¬Ûà VBT …¶Ûé MOT ¶Ûà ©ÛäÅÛ¶ÛÛ ïõÁõÛé. 3 
    …¬ÛÈÛÛ 
  ÐéüîÍÛÛ ÍÛÛýÛ¶ÛÛé ÈÛé¶Ûé¦éø¤ø (III) …ÛýÛ¶Û¶ÛÛé …Û¨ÈÛàýÛ ïõ“Ûïõ ÉÛÜî©ÛÍ©ÛÁõ …ÛÅÛé”Û þùÛéÁõÛé …¶Ûé ˜Ûä×¼ÛïõàýÛ 

•Ûä¨Û ÍÛ¾Û›ÛÈÛÛé.  
 (¼Û) …éÅÛÛýÛÅÛ ïéõ¤øÛýÛ¶Û¶Ûà ¼Û×µÛ¶ÛïõÛÁõïõ π ÉÛÜî©Û/ˆÅÛéî¤ÖøÛé¶Û = 1.414 β ™öé. šýÛÛÁéõ …éÅÛÛýÛÅÛ …é¶ÛÛýÛ¶Û¶Ûà 

¼Û×µÛ¶ÛïõÛÁõïõ π ÉÛÜî©Û/ˆÅÛéî¤ÖøÛé¶Û = 0.707 β ™öé ©Ûé þùÉÛÛÙÈÛÛé. 3 
    …¬ÛÈÛÛ 
  CH2=CH2 ¸Ûó¨ÛÛÅÛà¶ÛÛé ÔäïéõÅÛ ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛÛé.  

 (ïõ) •Û¾Ûé ©Ûé …éïõ Š˜˜Û©ÛÁõ ¼ÛÛéÁéõ¶Û¶Ûä× ¼Û×µÛÛÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. 3 
    …¬ÛÈÛÛ 
  B2H6 ¾ÛÛ× ¼Û¶ÛÛ¶ÛÛ ¼Û×µÛ¶Û¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé. 

 (¦ø) sp3 ÍÛ×ïõÁõ ïõ“ÛïõÛé ÈÛ˜˜Ûé¶ÛÛé ¼Û×µÛïõÛé¨Û 109° 28' ™öé ©Ûé¾Û þùÉÛÛÙÈÛÛé. 3 
    …¬ÛÈÛÛ 
   sp - ÍÛ×ïõÁõ ïõ“ÛïõÛé ¾ÛÛ¤éø ÍÛÐü•Ûä¨ÛïõÛé¶ÛÛ ¾ÛæÅýÛÛé ¾ÛéÇÈÛÛé. 
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 (ˆ) ¶Ûà˜Ûé¶ÛÛ¶ÛÛ …éïõ ïéõ ¼Ûé ÅÛà¤øà¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé. 
  (1) ïõýÛÛ ÍÛ×›Ûé•ÛÛé¾ÛÛ× VBT …¶Ûé MOT ÍÛ¾ÛÛ¶Û ¼Û¶Ûé. 1 
  (2) ÜªÛïéõ¶®ùàýÛ ¼Û×µÛ¶ÛÈÛÛÇÛ ¼Ûé …¨Ûä¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 1 
 

3. (…) ¶Ûà˜Ûé¶Ûà ¸ÛóÜ’õýÛÛ …Û×©ÛÁõ “ÛéªÛ ïéõ ¼ÛÛÔ “ÛéªÛ (Inner sphere or Outer sphere) Ü’õýÛÛÜÈÛÜµÛ¬Ûà ¬ÛÉÛé 
ïéõ ¶ÛÜÐü ©Ûé¶Ûà …Û•ÛÛÐüà ïõÁõÛé …¶Ûé Ü’õýÛÛÜÈÛÜµÛ¶Ûé ÍÛ¾Û›ÛÈÛÛé. 6 

  [Co(NH3)5X]2+ + [Cr(H2O)6]2+ ⎯→ ? 

  šýÛÛ×  X = C
_
l  , NC

_
S , ïéõ B

_
r  

 (¼Û) …Ì¤øºõÅÛïõàýÛ ¸ÛóÜ’õýÛÛ þùÁõ ¸ÛÁõ ÜÅÛ•ÛÛ¶¦ø “ÛéªÛ …ÍÛÁõÛé¶ÛÛé ¤æ×øïõÛé …ÐéüÈÛÛÅÛ …Û¸ÛÛé. 6 
…¬ÛÈÛÛ 

 (…) ¸ÛÁõ¾ÛÛ¨Ûä Ü¶Û•ÛÙ¾Û¶Û ¸ÛóÜ’õýÛÛ…Ûé Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 5 
 (¼Û) ¤ÖøÛ¶ÍÛ …ÍÛÁõ ’õ¾Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ©Û¾Ûé …é¾ÛÛˆ¶Û ¼ÛóÛé¾ÛÛé îÅÛÛéÁõÛé (Ü¸ÛÜÁõ¦øà¶Û) ¸ÅÛé¤øà¶Û¾Û (II)       

{Pt NH3 Cl Br (P3)} ¶ÛÛ ªÛ¨Û ÍÛ¾Û–Û¤øïõÛé ïéõÈÛà Áõà©Ûé ¾ÛéÇÈÛÉÛÛé ? 7 
 (ïõ) ¶Ûà˜Ûé¶ÛÛ¶ÛÛ ›÷ÈÛÛ¼Û …éïõ ïéõ ¼Ûé ÅÛà¤øà¾ÛÛ× …Û¸ÛÛé. 
  (1) ¤ÖøÛ¶ÍÛ …ÍÛÁõ ËÛé¨Ûà¶ÛÛé Š©ÛÁõ©ÛÛé ’õ¾Û ÅÛ”ÛÛé. 1 
  (2) ¤ÖøÛ¶ÍÛ ¸Ûó½ÛÛÈÛ …é¤øÅÛé ÉÛä× ? 1 
 

4. (…) ïõÛ¼ÛÛëÜ¶ÛÅÛé¤ø …é¶ÛÛýÛ¶ÛÛé …é¤øÅÛé ÉÛä× ? ïõÛ¼ÛÙÜ¶Ûïõ ÍÛ×ÊÅÛéÌÛ¨Û¾ÛÛ× ©Ûé¾Û¶ÛÛ Š¸ÛýÛÛé•Û¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé. 4 
    …¬ÛÈÛÛ 
  [Fe(CO)2 (NO)2] …¶Ûé OS3 (CO)12 ¶Ûä× ¼Û×µÛÛÁõ¨Û ˜Û˜ÛÛë. 
 (¼Û) HSBA ÈÛÛþù ÍÛ¾Û›ÛÈÛÛé. (Hard-soft Base-Acid) 4 
    …¬ÛÈÛÛ 
  ¸ÛþùÛ¬ÛÙ¾ÛÛ× ›ä÷þùÛ ›ä÷þùÛ ¸ÛóïõÛÁõ¶ÛÛ ˜Ûä×¼Ûïõ©ÈÛ¶ÛÛ ¶ÛÛ¾Û …Û¸Ûà •Û¾Ûé ©Ûé ¼Ûé ˜Ûä×¼Ûïõ©ÈÛ ÍÛ¾Û›ÛÈÛÛé. 
 (ïõ) ÍÛé¶¦øÈÛà˜Û ¸ÛóïõÛÁõ¶ÛÛ ïõÛ¼ÛÙ-µÛÛÜ©ÈÛïõ ÍÛ×ýÛÛé›÷¶Û¶Ûä× ¼Û×µÛÛÁõ¨Û ˜Û˜ÛÛë. 4 
    …¬ÛÈÛÛ 
  Be …¬ÛÈÛÛ Al ¶ÛÛ ïõÛ¼ÛÙ-µÛÛÜ©ÈÛïõ ÍÛ×ýÛÛé›÷¶Û¶ÛÛ ¼Û×µÛÛÁõ¨Û ˜Û˜ÛÛë. 
 (¦ø) ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé : 
  (1) Co4 (CO)12 µÛÛ©Ûä ïõÛ¼ÛÛëÜ¶ÛÅÛ¾ÛÛ× ¼Ûóà›÷ …¶Ûé …×Ü©Û¾Û CO ÍÛ¾ÛæÐü¶Ûà ÍÛ×”ýÛÛ ÅÛ”ÛÛé. 1 
  (2) K4[Fe(CN)6] ¶Ûà ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ μ = 0.00 B.M. ™öé ©ÛÛé Fe+2 …ÛýÛ¶Û ¸ÛÛÍÛé ïéõ¤øÅÛÛ 

…ýÛäÜ•¾Û©Û ˆÅÛéî¤ÖøÛé¶Û ÐüÉÛé ? 1 
 

5. (…) ÜÍÛ¾Ûé¶¤ø Š²Ûé•Û¾ÛÛ× ÍÅÛÁõà ¼Û¶ÛÛÈÛÈÛÛ¶Ûà ½Ûà¶Ûà ïéõ ÍÛæïõà þùÛ¼Û ¸Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé. 4 
    …¬ÛÈÛÛ 
  ºõÛé¤øÛé•ÛóÛºõà ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛÛ ÜÈÛÜÈÛµÛ ©Û¼Û‘õÛ…Ûé ÍÛ¾Û›ÛÈÛÛé. 
 (¼Û) (BH) 3(NH)3 ¶Ûà ¼Û¶ÛÛÈÛ¤ø¶Ûà •Û¾Ûé ©Ûé ¼Ûé ¸Û±ùÜ©Û …Û¸ÛÛé. 4 
    …¬ÛÈÛÛ 
  ºõÛéÍºõÁõÍÛ µÛÛÁõ¨Û ïõÁõ©ÛÛ …ïõÛ¼ÛÙÜ¶Ûïõ ¸ÛÛéÅÛà¾ÛÁõ ÍÛ×ýÛÛé›÷¶ÛÛé¶ÛÛé ¤æ×øïõÛé …ÐéüÈÛÛÅÛ …Û¸ÛÛé. 
 (ïõ) •Ûóà¶Û ÐüÛŠÍÛ …ÍÛÁõ Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 4 
    …¬ÛÈÛÛ 
  O3 - Í©ÛÁõ –Û¤øÛ¦øÛé …¶Ûé ©Ûé¶Ûà ÈÛíéÜÊÈÛïõ …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé. 
 (¦ø) ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé : 
  (1) ¸ÛÛé¤ÙøÅÛé¶¦ø ÜÍÛ¾Ûé¶¤ø …é¤øÅÛé ÉÛä× ? 1 
  (2) ºõÛé¤øÛé•ÛóÛºõà¾ÛÛ× AgCl, AgI ¶ÛÛ ¼ÛþùÅÛé AgBr ¶ÛÛé ÉÛÛ¬Ûà Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé ? 1 

________ 
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Instructions :  (1) All questions carry equal marks. 
   (2) Figures to the right indicate mark to the subquestion. 
 
1. (a) Discuss with suitable example, the origin of quantization and degeneracy in 

quantum mechanical system. 7 
 (b) The time dependent wave function Ψ(r, t) is shown below : 5 

  Ψ(r, t) = Ψ(r) exp. ⎣⎢
⎡

⎦⎥
⎤–

2π1°
h E   

OR 
 (a) A proton moves in a cubic box of 1 cm edge. How much energy will be required to 

raise the proton from lowest energy state to the state where nx = ny = nz = 2           

[mp = 1.67 × 10–27 kg, h = 6.627 × 10–27 erg-sec.ø] 6 
 (b) Obtain the normalized wave function and quantized energy equation for the rigid 

rotator.  6 
 (c) Answer the following into one or two line : 
  (i) Write the Schrödinger wave equation for Li+2 ion(Z = 3) in polar coordinate 

system. 1 
  (ii) Give any two example of Hermitian operator. 1 
 
2. (a) Compare VBT and MOT using example of H2–molecule. 3 

OR 
  Sketch the molecular orbital energy level diagram for hexacyano vanadate (III) ion 

and explain magnetic properties. 
 (b) Explain the bonding π-energy/ele. for allyl cation is 1.414 β whereas bonding-π 

energy/ele. is 0.70713 for allyl anion. 3 
    OR 
  Explain Huckel theory for CH2= CH2 system.  
 (c) Explain the structure of any one higher borane. 3 
    OR 
   Explain “banana bonding” for B2H6.  

 (d) Prove that bond angle between sp3-hybrid orbital is 109° 28'. 3 
OR 

  Obtain the coefficient values for sp-hybrid orbitals. 
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 (e) Answer the following into one or two lines : 
  (1) Under which condition the VBT and MOT become identical. 1 
  (2) Give the name of two molecule containing three centered bonding. 1 
 

3. (a) Predict and explain whether the following reaction will proceed via inner-sphere or 
outer-sphere mechanism. 6 

  [Co(NH3)5X]2+ + [Cr(H2O)6]2+ ⎯→ ? 

  where  X = C
_
l  , NC

_
S  or B

_
r  

 (b) Give brief account of ligand field effect and octahedral substitutions rates of 
reaction.  6 

OR 
 (a) Write a note on atom transfer reactions. 5 
 (b) Using the trans-effect sequence how will you synthesize three isomers of 

amminebromochloro (pyridine) platinum (II) ?      7   
 (c) Answer the following into one or two line : 
  (1) Write the descending order for trans effect series. 1 
  (2) What is trans-influence. 1 
 

4. (a) What is carbonylates anion ? Describe its use for organic synthesis. 4 
                OR 
  Discuss the structure of [Fe(CO)2 (NO)2] and OS3 (CO)12. 
 (b) Explain HSBA theory (Hard-soft Base Acid). 4 
               OR 
  Give the names of different type of magnetism of substance and explain any two of 

them. 
 (c) Discuss the structure of sandwitch type of organometallic compound. 4 
    OR 
  Discuss the organometallic compound of Be or Al. 
 (d) Answer in brief : 
  (1) Write the no. of bridge and non-bridge CO groups in Co4 (CO)12. 1 
  (2) Calculate no. of unpaired electron for Fe+2 ion in K4[Fe(CN)6] if its magnetic 

moment is 0.00 B.M. 1 
 
5. (a) Explain the Wet or dry process for the preparation of slurry in cement industry. 4 

OR 
  Explain different steps involved in photography. 
 (b) Give two method for the preparation of (BH)3(NH)3. 4 

OR 
  Give brief account of inorganic polymer of phosphorus. 
 (c) Write a note on Green-House effect. 4 

OR 
  Explain depletion on O3-level and its global effect. 
 (d) Answer in brief : 
  (1) What is portland cement ? 1 
  (2) Why AgBr is used instead of AgCl or AgI in photography ? 1 

________ 
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