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  (1)   (8)    (3)  . 
   (2)  9  . 
   (3)        . 
   (4)      . 

 

1.     14 

 (i) max     . 

 (ii) max .   . 

  
(1)

  

  
(2)

  

  

(3)

  

 

2.     

 (i)    UV   7 

 (ii)       7 
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3.     14 

 (i) IR    . 
 (ii)  IR       
  (a) .. C3H7NO 

   3413, 3236, 3030-2899, 1667, 1634, 1460 cm–1 

  (b) 14.3%      (..=56) 
    IR   .  . 
   3012-3040 cm–1, 1678 cm–1, 962 cm–1. 

 

4.     
 (i)    . 7 

 (ii) IR    . 7 

 

5.     14 

 (i)     . 
 (ii) NMR TMS     . . 
 

6.     
 (i)   (J)    ()    . 7 

 (ii)         7 

  (a)  ..:101 

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

   UV : 200 nm   
   IR : 2925-2840 (m) cm–1 1280 (m) cm–1 

   NMR :   = 2.6, 6H.   = 1.15, 9H 

  (b) ...:89 

   UV : max 204  276 nm.  

   IR : 3030-2945(m)cm–1, 1555(m) cm–1, 1466(m) cm–1 

   NMR :   = 5.3, Sq = 6.2,   = 8.47, Sq = 37.8 

  (c) ..: C12H14O4 

   UV : 240 nm 

   IR : 2950 cm–1, 1740 cm–1, 1520 cm–1,1550 cm–1, 1580 cm–1, 830 cm–1 

   NMR :   = 7.4,   = 4.4,   = 1.5   2 : 2 : 3 . 
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7.     14 

 (i) -   . 

 (ii) ICPES  . 

 

8.     

 (i) FES (  ) . 7 

 (ii) AAS     -   ? 7 

 

9.         (  ) 8 

 (1)    n - *    ? 

 (2)     ? 

 (3)  -      ? 

 (4)    : max 

 (5)   2500-3000 cm–1 IR  .  . 

 (6)    1775-1740 cm–1  1830-1800 cm–1   IR   .  
  ? 

 (7)     ? 

 (8)      

 (9) NMR      . 

 (10)     ? 

 (11)       ? 

 (12)    . 

 (13)      

 (14)     ? 

 (15)      .  ? 

 (16) ICP          ? 

_______________  



AM-105 4 

Seat No. : _______________
  

AM-105 
August-2021 

B.Sc., Sem.-V 

304 : Chemistry 

(Analytical Spectroscopic Techniques) 
 

Time : 2 Hours]  [Max. Marks : 50 

 

Instructions :  (1) Answer any three questions out of one to eight questions.  

    (2) Question No. 9 is compulsory. 

    (3) Illustrate your answers with neat diagrams wherever necessary. 

    (4) Figures on R.H.S. indicates marks. 

 

1. Answer in detail : 14 

 (i) Discuss factors affecting max. 

 (ii) Calculate max any two. 

  
(1)

  

  
(2)

  

  

(3)

  

 

2. Answer in detail : 

 (i) Write short note : Transitions in UV spectroscopy. 7 

 (ii) Write note : Oxochrome and Chromophore 7 
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3. Answer in detail : 14 

 (i) Discuss techniques for the preparation of sample in IR. 

 (ii) Find out structure for the following IR data. 

  (a) M.F.: C3H7NO 

   3413, 3236, 3030-2899, 1667, 1634, 1460 cm–1 

  (b) 14.3% hydrogen containing unsaturated hydrocarbon compound (M.W.=56) 
gave following IR bands. Find out compound. 

   3012-3040 cm–1, 1678 cm–1, 962 cm–1. 

 

4. Answer in detail : 

 (i) Explain principle of the Raman spectroscopy. 7 

 (ii) Differentiate IR and Raman.  7 

 

5. Answer in detail : 14 

 (i) Discuss shielding and deshielding effect. 

 (ii) TMS is used as a reference compound in NMR. Explain. 

 

6. Answer in detail : 

 (i) Differentiate coupling constant (J) and chemical shift () 7 

 (ii) Find out structure for the any two following spectral data : 7 

  (a) M.W.:101 

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

   UV : Transparent above 200 nm 

   IR : 2925-2840 (m) cm–1 1280 (m) cm–1 

   NMR : Quartet  = 2.6, 6H. Triplet  = 1.15, 9H 

  (b) M.W.:89 

   UV : max 204 and 276 nm.  

   IR : 3030-2945(m)cm–1, 1555(m) cm–1, 1466(m) cm–1 

   NMR : Septet  = 5.3, Sq = 6.2, Doublet  = 8.47, Sq = 37.8 

  (c) M.F.: C12H14O4 

   UV : 240 nm 

   IR : 2950 cm–1, 1740 cm–1, 1520 cm–1,1550 cm–1, 1580 cm–1, 830 cm–1 

   NMR : Complex  = 7.4, Quartet  = 4.4, Triplet  = 1.5, 

   Ratio of proton is 2 : 2 : 3 
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7. Answer in detail : 14 

 (i) Derive Lambert-beer’s law equation. 

 (ii) Discuss ICPES. 

 

8. Answer in detail : 

 (i) Discuss FES. (Flame Emission Spectroscopy) 7 

 (ii) Hollow cathode is used in AAS. Why ? 7 

 

9. Answer the following in one or two sentences : (Any eight) 8 

 (1) n - * transition possible with the atoms having 

 (2) What is red shift ? 

 (3) How many increment for -alkyl substitution on enones ? 

 (4) Define : max. 

 (5) A compound gave IR at 2500-3000 cm–1. Compound is  

 (6) A Functional group gives two IR band at 1775-1740 cm–1 and 1830-1800 cm–1. 
Which is it ? 

 (7) What is Rayleigh scattering ? 

 (8) Define : Stoke’s radiation. 

 (9) Give value of gyromagnetic ratio for proton in NMR. 

 (10) What is Enantiotopic proton ? 

 (11) What kind of information obtained from coupling ? 

 (12) Predict splitting of signal in propane. 

 (13) Define : Molar absorptivity. 

 (14) What is modulation source ? 

 (15) Plasma atomizer is superior to flame atomizer. Why ? 

 (16) How Liquid samples are introduced in to the ICP spectrometer ? 

_______________ 
  



AM-105 7 P.T.O. 

 



AM-105 8 

 


