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ÍÛæ̃ Û¶ÛÛ :   (1) ÍÛæ̃ Û¶ÛÛ ¾Ûä›÷¼Û ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÈÛÛ. 
Instructions :  Write answers as per the instruction given. 

    (2) ›÷ÄõÁõà ÐüÛéýÛ ©ýÛÛ× ¶ÛÛ¾ÛÜ¶ÛþëùÉÛ¶ÛÈÛÛÇà …ÛïèõÜ©Û…Ûé þùÉÛÛÙÈÛÈÛà. 
     Represent labelled diagram where necessary. 

    (3) þùÁéõïõ ¸ÛóÊ¶Û¶Ûà ›÷¾Û¨Ûà ¼ÛÛ›ä÷ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛéÅÛ ™öé. 
     Right side of the question, marks indicated for it. 

   (4) Š«ÛÁõÈÛÐüà¶ÛÛ þùÁéõïõ ¸ÛÛ¶ÛÛ¶ÛÛé ýÛÛé•ýÛ Š¸ÛýÛÛé•Û ïõÁõÈÛÛé …¶Ûé ïõÛéÁõÛ ¸ÛÛ¶ÛÛ ¼Ûà¶Û›÷ÄõÁõà 
Áõà©Ûé ™öÛé¦øÈÛÛ ¶ÛÐüá. 

    Use all pages of the answer sheet and avoid leaving blank pages 

unnecessarily. 

 

ÜÈÛ½ÛÛ•Û-I / Section – I 

1. (a) ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ …¨Ûä…Ûé ¾ÛÛ¤éø ÍÈÛ˜™ö, ¶ÛÛ¾ÛÛ×Üïõ©Û …ÛïèõÜ©Û þùÉÛÛÙÈÛà, ýÛÛé•ýÛ ÍÛ×Ü¾ÛÜ©Û ©Û«ÈÛÛé ³ùÛÁõÛ 
Ý¼ÛþäùÍÛ¾ÛæÐü ¶Û‘õà ïõÁõÛé. 6 

  (i) ºéõÁõÛéÍÛà¶Û (Ee(C5H5)2) 

  (ii) SOCl2 

  Find out the point group of the following molecule with the help of proper 

symmetry element and represent it in labelled diagram. 

  (i) Ferrocene (Ee(C5H5)2) 

  (ii) SOCl2 

…¬ÛÈÛÛ/OR 

  …¨Ûä…Ûé ¾ÛÛ¤éø Ý¼ÛþäùÍÛ¾ÛæÐü ¶Û‘õà ïõÁõÈÛÛ¶Ûà Áõà©Û, ÈÛ•ÛâïõÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›ÛÈÛÛé. 

  Explain method for assigning point group of the molecule with classification. 
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 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé. 6 
  Answer the following questions : 

  (i) H2O …¨Ûä¶ÛÛ ŠþùÛÐüÁõ¨Û¶Ûà ¾Ûþùþù¬Ûà ÍÛ¾ÛäÐü •Ûä̈ Û¶Û¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÍÛ¾Û›ÛÈÛÛé. 

    Explain laws of group multiplication with example of H2O molecule. 

  (ii) σ
xy, σyz & σ

xz ¾ÛÛ¤éø¶ÛÛ ËÛéÜ¨ÛïõÛé ¾ÛéÇÈÛÛé. 

    Derive matrices for σ
xy, σyz & σ

xz. 

      …¬ÛÈÛÛ/OR 

  (i) ÍÛ×Ü¾ÛÜ©Û …¶Ûé Ü³ùµÛèÈÛ ˜ÛÛïõ¾ÛÛªÛÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
    Write a note on symmetry and dipole moment. 

  (ii) ËÛéÜ¨Ûïõ •Ûä̈ ÛÛïõÛÁõ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà þùÉÛÛÙÈÛÛé ïéõ; S1

2 = i1. 

    Use matrix multiplication for S
1

2 = i1. 

 (c) ¤æ×øïõ¾ÛÛ× Š«ÛÁõ þùÉÛÛÙÈÛÛé. 2 
   Answer in short : 

  (i) ˆïõÜÅÛ¸Í¦ø ¼Û×µÛÛÁõ¨Û µÛÁõÛÈÛ©ÛÛ …¨Ûä ¾ÛÛ¤éø (Sn …¶Ûé Cn ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ þùÉÛÛÙÈÛÛé n ¶ÛÛ ¾ÛæÅýÛ¶Ûé 
…ÛµÛÛÁéõ)  

   Give relation between Sn and Cn, with respect to the value of ‘n’ for the 

molecule with eclipsed structure. 

  (ii) …ýÛÛé•ýÛ ½Ûó¾Û¨Û …“Û¶Ûà ÈýÛÛ”ýÛÛ ÅÛ”ÛÛé. 
   Define improper Axis of Rotation. 

 

2. (a) L-S ýÛä•¾ÛàïõÁõ¨Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé ¤ø¾ÛÙ ÍÛ×ßÛÛ ¶Û‘õà ïõÁõÈÛÛ¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÍÛ¾Û›ÛÈÛÛé. 6 
  Explain L-S coupling and Rules for determining term symbol. 

    …¬ÛÈÛÛ/OR 

 (a) Ti
2+

 …¶Ûé Co
2+

 ¾ÛÛ¤éø ¤ø¾ÛÙ ÍÛ×ßÛÛ ©ÛÛÁõÈÛÛé. 

  Determine term symbol for Ti
2+

 & Co
2+

. 

 (b) ÍÛ¾Û›ÛÈÛÛé : [Ni(H2O)6]2+ …é ªÛ¨Û ÉÛÛéÌÛ¨Û ÈÛ’õ ÈÛÛÇÛé ÈÛ¨ÛÙ̧ Û¤ø …Û¸Ûé ™öé. 6  

  Explain : [Ni(H2O)6]2+ shows three adsorption bands. 

…¬ÛÈÛÛ/OR 

  ÈÛÛˆ¼ÛóÛéÜ¶Ûïõ ïõ¸ÛÝÅÛ•Û ÍÛ¾Û›ÛÈÛÛé. 
  Explain Vibronic coupling. 

 (c) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× Š«ÛÁõ …Û¸ÛÛé. 2 
  Answer in short : 

  (i) “Í¸Ûéî¤ÖøÛéïéõ¾ÛàïõÅÛ ËÛé̈ Ûà” ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
   Define “Spectrochemical Series”. 

  (ii) Í¸Ûéî¤ÖøÅÛ ¤ø¾ÛÙ P(ïõ“Ûïõ) ¾ÛÛ¤éø¶Ûà ¾ÛäÜÅÛïõ¶Û ¤ø¾ÛÙ ÍÛ×ßÛÛ ÅÛ”ÛÛé. 
   Give Mullikan term symbol for spectral term P (orbital). 
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3. (a) ïõÛé̂ ¸Û¨Û …éïõ ¸ÛóÊ¶Û¶ÛÛé Š«ÛÁõ ÅÛ”ÛÛé. 6 

  Attempt any one : 

  (i) ïéõÜ¾ÛïõÅÛ ÉÛà¹¤ø, ÉÛàÅ¦éø¦ø (ÁõÜ“Û©Û) …¶Ûé …ÁõÜ“Û©Û ¸ÛóÛé¤øÛé¶Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

   Write a note on “Chemical Shift”, shielded and unshielded protons. 

  (ii) …¨Ûä¶Ûä× ¼Û×µÛÛÁõ¨Û ¶Û‘õà ïõÁõÈÛÛ ¾ÛÛ¤éø ÁõÛ¾Û¶Û ÈÛ¨ÛÙ̧ Û¤ø¶ÛÛé Š¸ÛýÛÛé•Û ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›ÛÈÛÛé. 

   Explain the use of Raman spectra to determine the molecular structure with 

example. 

 (b) •Û¾Ûé ©Ûé …éïõ ¶ÛÛé Š«ÛÁõ ÅÛ”ÛÛé. 6 

  Answer any one : 

  (i) ¾ÛÛñ¡ö¼ÛÛÁõ …ÍÛÁõ …¶Ûé ©Ûé¶Ûà ¾ÛýÛÛÙþùÛ…Ûé ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

   Write a note one “Mossbaur” effect and its limitations. 

  (ii) “ïéõÜ¾ÛïõÅÛ …ÛˆÍÛÛé¾ÛÁõ ÉÛà¹¤ø” ÍÛ¾Û›ÛÈÛÛé …¶Ûé ©Ûé¶Ûé …ÍÛÁõ ïõÁõ©ÛÛ× ïõÛé̂ ¸Û¨Û ¼Ûé ¸ÛÜÁõ¼ÛÇÛé 
ÍÛ¾Û›ÛÈÛÛé. 

   Explain “chemical isomer shift and any two factors affecting it”. 

 (c) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× Š«ÛÁõ …Û¸ÛÛé. 2 

  Answer in short : 

  (i) ¦øÛýÛÛÍ¤øàÁõàýÛÛé¾ÛéÁõàïõ ¸ÛóÛé¤øÛé¶Û¶Ûà ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ þùÉÛÛÙÈÛÛé. 

   State the characteristics of disteriomeric proton. 

  (ii) ¾ÛÛé¡ö¼ÛÛÁõ ÈÛ¨ÛÙ̧ Û¤ø ¾ÛÛ¤éø ÈÛ¸ÛÁõÛ©ÛÛ× γ-©ÛÁ×õ•Û ŠþÕù½ÛÈÛ (ÍÛÛéÍÛÙ) ¶Ûä× ¶ÛÛ¾Û …Û¸ÛÛé.  

   Give the name of source of γ-rays in Mossbauer spectroscopy. 

ÜÈÛ½ÛÛ•Û – II / Section – II 
 

4. (a) ¶Ûà˜Ûé ¸Ûíéïõà •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 5 

  Answer any two of the following : 

  (1) …×•ÛäÅÛà™öÛ¸Û ¸ÛóþéùÉÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write a note on Finger Print Region. 

  (2) ¸ÛÛÁõÁõî©Û ÈÛ¨ÛÙ̧ Û¤ø ³ùÛÁõÛ ¶Ûà˜Ûé¶ÛÛ¶Ûé …éïõ¼Ûà›Û¬Ûà Ü½Û¶¶Û ïéõÈÛà Áõà©Ûé ¸ÛÛÁõ”ÛÉÛÛé ?   

   (i) …éÜÍÛ¤éø¾ÛÛˆ¦ø …¶Ûé ˆ¬ÛÛˆÅÛ …é¾ÛÛˆ¶Û 

   (ii) o-¶ÛÛˆ¤ÖøÛéÜºõ¶ÛÛéÅÛ …¶Ûé p-¶ÛÛˆ¤ÖøÛéÜºõ¶ÛÛéÅÛ 

   How will you differentiate following by IR spectra ? 

   (i) Acetamide and Ethylamine 

   (ii) o-Nitrophenol and p-Nitrophenol 
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  (3) …éïõ ïõÛ¼ÛÙÜ¶Ûïõ ÍÛ×ýÛÛé›÷¶Û (…¨Ûä½ÛÛÁõ = 108) ©Ûé¶ÛÛ IR ÈÛ¨ÛÙ̧ Û¤ø¾ÛÛ× ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ÜÉÛ”ÛÁõÛé …Û¸Ûé 
™öé : 

   3401 (s, b), 3077 (w), 2899(m), 1499 (w, sh), 1456(w)cm–1. ÍÛ×ýÛÛé›÷¶Û¶Ûä× ¼Û×µÛÛÁõ¨Û 
¶Û‘õà ïõÁõÛé. 

   An organic compound (molecular weight = 108) gives following peaks in its 

IR spectrum 

   3401 (s, b), 3077 (w), 2899(m), 1499 (w, sh), 1456(w)cm–1. Deduce the 

structure of the compound. 

 (b) ¶Ûà˜Ûé ¸Ûíéïõà •Û¾Ûé ©Ûé ¼Ûé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 5 

  Answer any two of the following : 

  (1) ÁõÜ“Û©Û …¶Ûé …ÁõÜ“Û©Û ¸ÛóÛé¤øÛé¶Û ˜Û˜ÛÛë. 

   Discuss shielded and unshielded protons.  

  (2) ¶Ûà˜Ûé¶Ûà NMR ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà ¼Û×µÛÛÁõ¨Û ¾ÛéÇÈÛÛé. 

   …¨ÛäÍÛæªÛ : C4H7O2Br 

    δ 1.08 Ü¤Öø¸ÅÛé¤ø (3H) 

     2.00 îÈÛá¤éø¤ø (2H) 

     2.3 Ü¤Öø¸ÅÛé¤ø (1H) 

     10.2 ÝÍÛ•ÅÛé¤ø (1H) 

   Deduce the structure on the basis of the following NMR data : 

   Molecular Formula : C4H7O2Br 

   δ 1.08 Triplet (3H) 

     2.00 Quintet (2H) 

     2.3 Triplet (1H) 

     10.2 Singlet (1H) 

 (c) ÍÛ¾Û›ÛÈÛÛé : ¼Ûé¡ö Ü¸Ûïõ, ¾ÛÛéÅÛéîýÛäÅÛÁõ …ÛýÛ¶Û ¸Ûàïõ 2 

  Explain : Base peak, Molecular ion peak. 

    …¬ÛÈÛÛ/OR 

  þùÇ ÈÛ¨ÛÙ̧ Û¤ø¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ˜Û˜ÛÛë. 

  State applications of mass spectra. 
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 (d) ¶Ûà˜Ûé¶ÛÛ Š«ÛÁõ ¤æ×øïõ¾ÛÛ× …Û¸ÛÛé. 2 
  Answer the following in brief : 

  (1) ¼Ûé¶¡öà¶Û¾ÛÛ× ¾ÛæÇ½Ûæ©Û ¸ÛóÍÛÛ¾ÛÛ¶ýÛ ï×õ¸Û¶ÛÛé¶Ûà ÍÛ×”ýÛÛ ›÷¨ÛÛÈÛÛé. 
   Give the number of fundamental modes of vibrations in Benzene. 

  (2) 60 MHz NMR Í¸Ûóéî¤ÖøÛé¾Ûà¤øÁõ¾ÛÛ× ÁõÛÍÛÛýÛÜ¨Ûïõ Í¬ÛÛ¶ÛºéõÁõ δ = 0.9 ppm ™öé. …Û ÜÉÛ¹¤ø ¶Ûé 
H2 ¾ÛÛ× ºéõÁõÈÛÛé.  

   The NMR spectrometer operates at 60 MHz. Convert the chemical shift             

δ = 0.9 ppm into H2. 

 

5. (a) ïõÛé̂ ¸Û¨Û ¼Ûé þùÛ”ÛÅÛÛ ¶ÛÛ¾Û, ¼Û×µÛÛÁõ¨ÛàýÛ ÍÛæªÛ …¶Ûé ÍÛ¾Û›æ÷©Ûà …Û¸Ûà •Û¨ÛÛé. 12 

  Solve any two problems giving name, structural formula and explanation. 

  (1) …¨Ûä½ÛÛÁõ = 101 

   C = 71.29%, H = 14.85%, N = 13.86% 

   U.V. : 200 nm Š¸ÛÁõ ¸ÛÛÁõþùÉÛâ 
   IR : 2950 – 2840, 1280 cm–1 

   NMR : δ 2.60 îÈÛÛ¤ëø¤ø (6.8 sq.) 

      1.15 Ü¤Öø¸ÅÛé¤ø (10.3 sq.) 
 

   Mol. Wt. = 101 

   C = 71.29%, H = 14.85%, N = 13.86% 

   U.V. : Transparent above 200 nm 

   IR : 2950 – 2840, 1280 cm–1 

   NMR : δ 2.60 Quartet (6.8 sq.) 

        1.15 Triplet (10.3 sq.) 

  (2) …¨Ûä½ÛÛÁõ = 62 

   C = 38.7%, H = 9.67% 

   U.V. : 200 nm Š¸ÛÁõ ¸ÛÛÁõþùÉÛâ 
   IR : 3340(b, s), 3025(m), 1285(s) cm–1 

   NMR : δ 4.7 ÝÍÛ•ÅÛé¤ø (7.2 sq.) 

      4.38 ÝÍÛ•ÅÛé¤ø (15.1 sq.) 
 

   Mol. Wt. = 62 

   C = 38.7%, H = 9.67% 

   U.V. : Transparent above 200 nm 

   IR : 3340(b, s), 3025(m), 1285(s) cm–1 

   NMR : δ 4.7 Singlet (7.2 sq.) 

      4.38 Singlet (15.1 sq.) 



KI-108 6  

  (3) …¨Ûä½ÛÛÁõ = 73 

   U.V. : λmax 219 nm 

   IR : 3413(m), 3030(m), 1667(s), 1634(m), 1460(m) cm–1 

   NMR : δ 6.5 ÝÍÛ•ÅÛé¤ø (13 sq.) 

         2.25 îÈÛÛ¤ëø¤ø (12.8 sq.) 

         1.10 Ü¤Öø¸ÅÛé¤ø (19.7 sq.) 
 

   Mol. Wt. = 73 

   U.V. : λmax 219 nm 

   IR : 3413(m), 3030(m), 1667(s), 1634(m), 1460(m) cm–1 

   NMR : δ 6.5 Singlet (13 sq.) 

         2.25 Quartet (12.8 sq.) 

         1.10 Triplet (19.7 sq.) 

  (4) …¨ÛäÍÛæªÛ : C3H5ON 

   U.V. : 200 nm Š¸ÛÁõ ¸ÛÛÁõþùÉÛâ 

   IR : 3040(w), 2245(m), 1400(s) cm–1 

   NMR : τ 5.72 ÝÍÛ•ÅÛé¤ø (5.7 sq.) 

         6.48 ÝÍÛ•ÅÛé¤ø (8.8 sq.) 
 

   Molecular Formula : C3H5ON 

   U.V. : Transparent above 200 nm 

   IR : 3040(w), 2245(m), 1400(s) cm–1 

   NMR : τ 5.72 Singlet (5.7 sq.) 

         6.48 Singlet (8.8 sq.) 

 (b) ¶Ûà˜Ûé¶ÛÛ¶ÛÛ Š«ÛÁõ ¤æ×øïõ¾ÛÛ× …Û¸ÛÛé. 2 

  Answer the following in brief : 

  (1) …éÜÍÛÜ¤øïõ …é¶ÛÐüÛˆ¦ÖøÛˆ¦ø¶Ûà …Ûé™öÛ¾ÛÛ× …Ûé™öà ¼Ûé IR ÅÛÛ“ÛÜ¨Ûïõ …ÛÈÛèÜ«Û…Ûé …Û¸ÛÛé. 

   Give atleast two characteristic IR frequencies of Acetic anhydride. 

  (2) p-¡öÛýÛÅÛé¾Û …¶Ûé ˆ¬ÛÛˆÅÛ ¼Ûé¶¡öà¶Û¶Ûé ©Ûé¾Û¶Ûà NMR ÜÍÛ•¶ÛÅÛ¶Ûà ÍÛ×”ýÛÛ¶Ûé …ÛµÛÛÁéõ ïéõÈÛà Áõà©Ûé 
›ä÷þùÛ …ÛéÇ”ÛÉÛÛé ? 

   How will you differentiate p-Xylem and ethyl benzene on the basis of the 

number of their NMR signals ? 

 

___________ 
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