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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 

  (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛæÁõÛ •Ûä¨Û ÍÛæ̃ ÛÈÛé ™öé. 
 

1. (A) ¸ÛÛÁõ›Û×¼ÛÅÛà ÈÛ¨ÛÙ̧ Û¤ø¾ÛÛ× ®ùÛÈÛïõ¶Ûà ¸ÛÍÛ×þù•Ûà ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé …¶Ûé ¸ÛÛÁõ›Û×¼ÛÅÛà ´ùÉýÛ ÈÛ¨ÛÙ̧ Û¤ø ¸ÛÁõ 
®ùÛÈÛïõ …ÍÛÁõ ýÛÛé•ýÛ ŠþùÛÐüÁõ¨Û ÍÛÛ¬Ûé ˜Û˜ÛÛë. 8 

…¬ÛÈÛÛ 
 (A) (1) ’õÛé¾ÛÛéºõÛéÁõÍÛÕ …¶Ûé …Ûéî¡öÛé’õÛé¾Û ÉÛä× ™öé ? …Ûéî¡öÛé’õÛé¾Û ³ùÛÁõÛ ’õÛé¾ÛÛéºõÛéÁõ¶Ûà Á×õ•Û¶Ûà ©ÛàÈÛó©ÛÛ¾ÛÛ× 

ÈÛµÛÛÁõÛé ïéõ¾Û …¶Ûé ïéõÈÛà Áõà©Ûé ¬ÛÛýÛ ™öé ? 4 
  (2) ¸ÛÛÁõ›Û×¼ÛÅÛà-´ùÉýÛ (U.V. Spectroscopy) ÈÛ¨ÛÙ¸Û¤ø¶Ûà ÜÈÛÜÈÛµÛ Š¸ÛýÛÛé•Ûà©ÛÛ ÍÛ¾Û›ÛÈÛÛé. 4 
 (B) ¶Ûà˜Ûé¶ÛÛ¶Ûà λmax ÉÛÛéµÛÛé. 6 
 

  (1)  

 

  (2)  

 

  (3)  

 
…¬ÛÈÛÛ 
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 (B) ¶Ûà˜Ûé¶ÛÛ¶Ûà λmax ÉÛÛéµÛÛé. 6 
 

  (1)  

 

  (2)  

 

  (3)  

 

2. (A) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 

  (1) ¸ÛÛÁõÁõî©Û (IR) …ÛÈÛèÜ«Û¶Ûé …ÍÛÁõ ïõÁõ©ÛÛ ïõÛé̂ ¸Û¨Û ªÛ¨Û ¸ÛÜÁõ¼ÛÇÛé ¸ÛÁõ ýÛÛé•ýÛ ŠþùÛÐüÁõ¨Û 
…Û¸Ûà, ¶ÛÛêµÛ ÅÛ”ÛÛé. 4 

  (2) ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ …¨ÛäÍÛæªÛ …¶Ûé ¸ÛÛÁõÁõî©Û …ÈÛÉÛÛéÌÛ¨Û ¾ÛæÅýÛÛé ¾ÛÛ¤éø …¸ÛéÜ“Û©Û ¼Û×µÛÛÁõ¨ÛàýÛ ÍÛæªÛ 
©ÛÛÁõÈÛÛé. 4 

   (i) C3H3Br : 3300, 2900, 2100 cm–1 

   (ii) C4H7N : 2950, 2250 cm–1 

…¬ÛÈÛÛ 

 (A) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé. 

  (1) ¸ÛÛÁõÁõî©Û ÈÛ¨ÛÙ̧ Û¤ø¾ÛÛ× Ü¼Û¶ÛÁéõ”ÛàýÛ ¼ÛÐäü…Û¨ÈÛàïõ …¨Ûä…Ûé¶ÛÛ ›ä÷þùÛ-›ä÷þùÛ Í¸Û×þù¶ÛÛé¶Ûà ÜÍ¬ÛÜ©Û¶ÛÛé 
Ü˜Û©ÛÛÁõ …Û¸ÛÛé. 4 

  (2) ¸ÛÛÁõÁõî©Û ÈÛ¨ÛÙ̧ Û¤ø ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø –Û¶Û …¶Ûé ¸ÛóÈÛÛÐüà ¶Û¾Ûæ¶ÛÛ…Ûé ïéõÈÛà Áõà©Ûé ©ÛíéýÛÛÁõ ïõÁõÈÛÛ ©Ûé 
›÷¨ÛÛÈÛÛé. 4 

 (B) ¸ÛÛÁõÁõî©Û …¶Ûé ÁõÛ¾Û¶Û ÈÛ¨ÛÙ̧ Û¤ø¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà ïõÁõÛé. 6 

…¬ÛÈÛÛ 

 (B) AB2 …¶Ûé AB3 ¸ÛóïõÛÁõ¶ÛÛ …¨Ûä…Ûé ¾ÛÛ¤éø ÁõÛ¾Û¶Û ÈÛ¨ÛÙ̧ Û¤ø ÍÛ¾Û›ÛÈÛÛé. 6 
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3. (A) ýÛÛé•ýÛ ŠþùÛÐüÁõ¨Û …Û¸Ûà, NMR ÈÛ¨ÛÙ̧ Û¤ø¾ÛÛ× ¬Û©ÛÛ Í¸Ûà¶Û-Í¸Ûà¶Û ýÛäÜ•¾ÛïõÁõ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 
…¬ÛÈÛÛ 

 (A) (1) ¦øÀä¤éøÁõàýÛ¾Û ÜÈÛÜ¶Û¾ÛýÛ ¸ÛóÜ’õýÛÛ…Ûé ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 3 
  (2) ‘þäùÁõÛé•ÛÛ¾Ûà ýÛäÜ•¾ÛïõÁõ¨Û’ ¸Ûþù ýÛÛé•ýÛ ŠþùÛÐüÁõ¨Û ÍÛÛ¬Ûé ÍÛ¾Û›ÛÈÛÛé. 4 
 (B) ¶Ûà˜Ûé¶ÛÛ¶Ûä× ¼Û×µÛÛÁõ¨ÛàýÛ ÍÛæªÛ ©ÛÛÁõÈÛÛé. 7 
  (1) M.F. C7H14O2 

   UV = 220 nm 

   IR (cm–1) = 2950, 1740 

   1H NMR (δ) : 2.3 (2H, q), 1.0 (3H, t), 0.9 (9H, s) 

  (2) MW : 131 

   UV = 225 nm 

   IR (cm–1) : 3050, 2950, 2240, 1630 

   1H NMR (δ) : 7.5 (2H, d), 7.1 (2H, d), 2.3 (2H, q) 

                 0.9 (3H, t) 

…¬ÛÈÛÛ 
 (B) (1) MF : C3H7NO 7 

   UV : 238 nm 

   IR (cm–1) : 2941-2857, 1681, 1452 

   1H NMR  : Singlet 1.87 τ (1H), Singlet 7.30 τ (3H) 

            and singlet 8.1  τ (3H) 

  (2)  MW : 210 

   UV : 266 nm  

   IR : ¸Ûó¼ÛÇ …ÈÛÉÛÛéÌÛ¨Û 1720 cm–1¶Ûà ¶Ûœ÷ïõ 
   1H NMR (δ) : 7.5 – 7.0 (m, 10H), 5.10 (s, 1H), 2.22 (s, 3H) 

 
4. (A) ÅÛñ¾¼Û¤Ùø-¼ÛàýÛÁõ¶ÛÛé Ü¶ÛýÛ¾Û …Û¸Ûà, ©Ûé¶Ûà ¾ÛýÛÛÙþùÛ…Ûé ˜Û˜ÛÛë. 6 

…¬ÛÈÛÛ 

 (A) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 
  (1) 250 nm ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ …é, KMnO4 (MW = 158.04)¶Ûä× 4.48 ppm. ÍÛÛ×®ù©ÛÛ 

µÛÁõÛÈÛ©ÛÛ ®ùÛÈÛ¨Û¶Ûà 1 ÍÛé¾Ûà ¸ÛÐüÛéÇÛˆ¶ÛÛ ïõÛéÌÛ ³ùÛÁõÛ 0.309 ¸ÛÛÁõ•Û¾ýÛ©ÛÛ ¾ÛÇé ™öé, ©ÛÛé 
…Û¸ÛéÅÛÛ ®ùÛÈÛ¨Û¶Ûà ¾ÛÛéÅÛÁõ …ÈÛÉÛÛéÌÛ¨Û©ÛÛ ÉÛÛéµÛÛé. 3 

  (2) ºõÛé¤øÛé¾ÛéÜ¤Öøïõ ªÛäÜ¤ø Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 3 
 (B) ¤øÛé¤øÅÛ ïõ¶¡×ö¸ÛÉÛ¶Û ¼Û¶ÛÙÁõ …¶Ûé ¸ÛóàÜ¾ÛîÍÛ ¼Û¶ÛÙÁõ¶Ûà AAS¾ÛÛ× Š¸ÛýÛÛé•Ûà©ÛÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé, ©Û¬ÛÛ 

©Ûé¾Û¶ÛÛ ºõÛýÛþùÛ-•ÛéÁõºõÛýÛþùÛ ›÷¨ÛÛÈÛÛé. 8 
…¬ÛÈÛÛ 

 (B) AAS¾ÛÛ× ›ÛéÈÛÛ ¾ÛÇ©ÛÛ ÜÈÛÜÈÛµÛ …×©ÛÁõÛýÛÛé ýÛÛé•ýÛ ŠþùÛÐüÁõ¨Û …Û¸Ûà ˜Û˜ÛÛë. 8 
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (þùÁéõïõ¶ÛÛé 1 •Ûä̈ Û) 14 

 (1) ¼Ûñ¬ÛÛé’õÛéÜ¾Ûïõ Í¬ÛÛ¶ÛºéõÁõ …é¤øÅÛé ÉÛä× ? 

 (2) ÐüÛˆ¦ÖøÛé›÷¶Û ¼Û×µÛ, …ÈÛÉÛÛéÌÛ¨Û¶Ûé ¤æ×øïõà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ ©ÛÁõºõ ÉÛÛ ¾ÛÛ¤éø µÛïéõÅÛé ™öé ? 

 (3) ¶Ûà˜Ûé¶ÛÛ ¸Ûíéïõà ïõýÛÛé ¸ÛþùÛ¬ÛÙ ÈÛµÛÛÁéõ λmax Š¸ÛÁõ …ÈÛÉÛÛéÜÌÛ©Û ¬ÛÉÛé ? 

  (i) …é¶ÛàÅÛà¶Û 

  (ii) …é¶ÛàÅÛà¶Û ÐüÛˆ¦ÖøÛéîÅÛÛéÁõÛˆ¦ø 

 (4) Í¤øÛñïõ ÁéõÜ¦ø…éÉÛ¶Û¶Ûé ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (5) ¶Ûà˜Ûé …Û¸ÛéÅÛÛ ¼Û×µÛÛé¶Ûé ¸ÛÛÁõÁõî©Û ÈÛ¨ÛÙ̧ Û¤ø¶Ûà ”Ûễ ÛÛ¨Û …ÛÈÛèÜ«Û¶ÛÛ ˜Û§ø©ÛÛ ’õ¾Û¾ÛÛ× •ÛÛé¥øÈÛÛé. 

   OH, C  ≡ N …¶Ûé C = O. 

 (6) ¶Ûà˜Ûé …Û¸ÛéÅÛÛ ÍÛ×ýÛÛé›÷¶ÛÛé¶ÛÛé ½Ûéþù ïõÁõÈÛÛ ¸ÛÛÁõÁõî©Û ÈÛ¨ÛÙ̧ Û¤ø ïéõÈÛà Áõà©Ûé Š¸ÛýÛÛé•Ûà ¬ÛÉÛé ? 

   CH3OCH2CH3 …¶Ûé CH3CH2CH2OH 

 (7) ÈÛà›÷ ˜Ûæ×¼ÛïõàýÛ ÈÛ¨ÛÙ̧ Û¤ø¾ÛÛ× ïõýÛÛ ÜÈÛÍ©ÛÛÁõ¶Ûé ¸ÛÛÁõÁõî©Û ïõÐéü ™öé ? 

 (8) 1H ¶ýÛæÜîÅÛýÛÍÛ ¾ÛÛ¤éø, ¾ÛÛ¶ýÛ ïéõ¶®ùàýÛ Í¸Ûà¶Û …ÈÛÍ¬ÛÛ…Ûé ›÷¨ÛÛÈÛÛé. 

 (9) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ïõ¸ÛÅÛá•Û …˜ÛÇÛ×ïõ 

 (10) C3H6O ¶ÛÛé ïõýÛÛé ÍÛ¾Û–Û¤øïõ ºõî©Û …éïõ ›÷ NMR ÜÍÛ•¶ÛÅÛ …Û¸ÛÉÛé ? 

 (11) ÉÛÛ ¾ÛÛ¤éø ¸ÅÛÛ¡ö¾ÛÛ …ñ¤øÛé¾ÛÛˆ¡öÁõ, šýÛÛé©Û …é¤øÛé¾ÛÛˆ¡öÁõ¬Ûà ˜ÛÜ§øýÛÛ©ÛÛ ™öé ? 

 (12) ÎÛÛé©Û ¾ÛÛé¦øÀäÅÛéÉÛ¶Û ÉÛä× ™öé ? 

 (13) AAS¾ÛÛ× ïõýÛÛé ÎÛÛé©Û ÈÛ¸ÛÁõÛýÛ ™öé ? 

 (14) AAS¾ÛÛ× ÈÛ¨ÛÙ̧ Û¤ø¶Ûà ¸ÛÐüÛéÇÛˆ ¾ÛÛ¤éø¶ÛÛ ›÷ÈÛÛ¼ÛþùÛÁõ ¸ÛÜÁõ¼ÛÇÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 
 

____________ 
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Instructions : (1) All questions are compulsory. 

   (2) Figures at right side indicate marks.  
 

1. (A) Write a note on choice of solvent in UV spectroscopy and discuss effect of 

solvents on uv-visible spectra with suitable example. 8 

OR 
 (A) (i) What are chromophores and auxochromes ? Why and how auxochrome 

increase the coloring power of chromophore ? 4 

  (ii) Explain the various applications of UV-VIS  spectroscopy. 4 

 

 (B) Calculate λmax of the followings : 6 
 

  (1)  

 

  (2)  

 

  (3)  

OR 
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 (B) Calculate λmax of the followings. 6 
 

  (1)  

 

  (2)  

 

  (3)  

 

2. (A) Answer the followings : 

  (1) Write a note on any three factors affecting IR frequencies with suitable 

examples. 4 

  (2) Deduce a possible structure for the below mentioned molecular formula 

with the IR absorptions. 4 

   (i) C3H3Br : 3300, 2900, 2100 cm–1 

   (ii) C4H7N : 2950, 2250 cm–1 

OR 

 (A) Answer the following : 

  (1) Explain different modes of vibration in non-linear poly atomic molecules 

in IR spectroscopy. 4 

  (2) Write how samples of liquid and solid are prepared for recording their 

infrared spectra ? 4 

 (B) Give comparisons between IR and Raman spectra. 6 

OR 

 (B) Explain Raman Spectroscopy for AB2  and AB3  types of molecules. 6 
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3. (A) Write a note on spin-spin coupling in NMR spectroscopy with suitable examples. 7 

OR 

  (1) Write a note on Deuterium exchange reactions. 3 
  (2) Explain the term “long range coupling” with suitable examples. 4 
 

 (B) Deduce structural formula of the following : 7 

  (1) M.F. C7H14O2 

   UV = 220 nm 

   IR (cm–1) : 2950, 1740 

   1H NMR (δ) : 2.3 (2H, q), 1.0 (3H, t), 0.9 (9H, s) 

  (2) MW : 131 

   UV = 225 nm 

   IR (cm–1) : 3050, 2950, 2240, 1630 

   1H NMR (δ) : 7.5 (2H, d), 7.1 (2H, d), 2.3 (2H, q) 

                 0.9 (3H, t) 

OR 

 (B) (1) MF : C3H7NO 7 

   UV : 238 nm 

   IR (cm–1) : 2941-2857, 1681, 1452 

   1H NMR  : Singlet 1.87 τ (1H), Singlet 7.30 τ (3H) 

            and singlet 8.1  τ (3H) 

  (2)  MW : 210 

   UV : 266 nm  

   IR : Strong absorbance near 1720 cm–1 

   1H NMR (δ) : 7.5 – 7.0 (m, 10H), 5.10 (s, 1H), 2.22 (s, 3H) 

 
4. (A) State  Lambert-Beer law and discuss its limitations. 6 

OR 

 (A) Answer the following : 

  (1) A solution containing 4.48 ppm of KMnO4 (MW = 158.04) was found to 

have transmittance of 0.309, when measured in a 1 cm cell at a wavelength 

of 250 nm. Calculate molar absorptivity of KMnO4 solution. 3 

  (2) Write a note on photometric error. 3 

 (B) Write a note on uses of premix and total consumption burners used in AAS 8 

  (Atomic Absorption Spectroscopy), also give their advantages and 

disadvantages. 
OR 

 (B) Discuss various interferences in AAS with suitable examples. 8 
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5. Answer the following questions : (one mark each) 14 

 (1) What is bathochromic shift ? 

 (2) Why hydrogen bonding shift the absorption to shorter wavelength ? 

 (3) Which of the following compound will absorb at higher λmax ?  

  (a) Aniline 

  (b) Aniline  hydrochloride 

 (4) Define Stoke’s radiation. 

 (5) Rank the following bonds in order of increasing stretching frequency (cm–1) in 

IR spectroscopy :  

  OH, C ≡ N and C = O. 

 (6) How could IR spectroscopy be used to distinguish between the following pair of 

compounds ?  

  CH3OCH2CH3 and CH3CH2CH2OH 

 (7) In electromagnetic spectrum which region is called IR ? 

 (8) How many nuclear spin states are allowed for the 1H nucleus ? 

 (9) Define coupling constant. 

 (10) Which isomer of C3H6O give only one NMR signal ? 

 (11) Why plasma atomizers are superior to flame atomizer ? 

 (12) What is modulation of source ? 

 (13) Which source is used in AAS ? 

 (14) Name the factors responsible for the broadening of spectra in AAS. 

_______ 


