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[Time: 3 Hours] [ Marks:75] 

Please check whether you have got the right question paper. 
N.B: (1) All questions are compulsory 

(2) Figures to the right indicate full marks 
(3) Answer all the sub-questions together and in order 
(4) Spectral correlation tables are allowed 
  

 

Q1) a) Answer any four ( 1 mark each) 4 
 i Calculate the index of hydrogen deficiency for C10H14N2  
 

ii 

Predict the number of signals in the 13C NMR of  

 
 

 

 iii Predict the number of signals in the 1H NMR of Cl2CHCH2Br  
 iv Draw structure of the ion responsible for peak at m/z=46  in the mass spectrum of 2-butanol  .   
 v Predict two characteristic IR frequencies of benzoic acid.  
 

vi 

Name a simple spectroscopic technique which will help distinguish between  

 

 

    
Q.1) b) Answer any eight (two marks each)                                                                                                                                        16 
 i Predict the UV λmax for 

 
 

 

 ii Predict the UV λmax for 

 

 

 iii How will you distinguish between the following by 13C NMR spectroscopy? 

and  
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 iv How will you distinguish between the following compounds by IR spectroscopy? 

 
 

 

 v How will you distinguish between the following by mass spectrometry? 

 

 

 vi Depict two fragmentation pathways for 1-phenyl 1-propanone.  
 vii Predict the 1H NMR spectrum of toluene giving δ values, splitting pattern and ratio number of proton 

intensities. 
 

 viii Distinguish the following by IR spectroscopy- 

                      and                 

 

 ix In benzaldehyde, two of the ring protons have resonance at 7.87 ppm, and the other three have 
resonance in the range from 7.5 to 7.6 ppm. Explain. 

 

 x Assign the vibrations for the following IR bands, 1550 and 1745 cm-1.   
    
Q.2  Answer any five questions (5 × 7) 35 
 a) Predict IR spectrum, 13C NMR and 1H NMR of – 

 
 

 

 b) How will you distinguish between following compounds using any one spectral technique. Give 
distinguishing spectral characteristics. If mass spectrometry is used one fragmentation pathway has to 
be depicted. 

i)      
 
 

ii)  
 

 

 c)  A compound with molecular formula C4H8O2 has the following spectral data 
IR: 2983, 1743, 1243 cm-1 
1H NMR δ 4.3 (q), 2.1 (s), 1.2 (t) 
Deduce the structure and depict one mass fragmentation pathway. 
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 d) An organic compound containing  C, H and O, has molecular weight 150 and has characteristic IR bands 
at 1680, and 1250-1000 and 1H NMR at δ 7.8 (d, 2 sq), δ 7 (d, 2sq), δ 3.9 (s, 3sq), δ 2.6 (s, 3sq).  
The 13 C-NMR shows 7 types of C at 200, 163, 131, 130, 114, 55 and 26 ppm. Predict its structure and 
justify your answer. 

 

 e) Compound with molecular formula C5H12O has following spectral characteristics 
1H NMR   Shift ppm (splitting, Area) : 2.4 (s:D2O exchangeable,1sq), 1.4(q,2sq), 1.1(s, 6), 0.8(t,3sq) 
Deduce the structure and predict 13C NMR for the same. 

 

 f) Predict the 1H NMR and mass spectrum of the following compound 

                                                
Depict two fragmentation pathways for the molecule one involving fission and the other 
rearrangement. 

 

 g) A compound, with formula C5H8O4, shows strong absorption at 1734 cm-1 and 1745. cm-1 . Also 
it has several strong bands centering at about 1200 cm-1 in the infrared spectrum. The 1H NMR 
shows following characteristic signals. 
1H NMR   δ 4.2 (q) , 3.4(s), 1.3(t) 
 Draw its structure. 

 

    
Q.3)  Answer any five questions   (4 marks each)                                                                                                                                                   20 
 a) Distinguish between the following compounds using suitable spectral techniques 

                                             
 

 

 b) Identify the compound with molecular formula C10H14 showing following spectral information 

1H NMR 7.2 (4H, s), 2.6(2H,q),1.25(3H, t) 

13C NMR 141,127, 28, 15 
 

 

 c) How will you distinguish between cis and trans isomers of CH3CH=CHCOOH.   
 d) Draw the structure a compound having molecular weight 116, which meet the following  

(i) 1HNMR data- δ 11 (1H, s), δ  2.6 (4H, t), δ  2.12 (3H, s) 
(ii) IR : 3333-2850, 2965, 1715, 1200 cm-1 

 

 e) Predict IR, 13CNMR spectra for 3-Methylbutanamide.   

 

 

 f) A compound with molecular formula C8H8O show 1H NMR signals at δ 8.1 (t), 7.2(s), 2.6(d) ppm.  
The IR bands are seen at 1720, 2800-2710 and 1600-1500 cm-1.  Identify the structure and justify.  

 

 g)  Depict the fragmentation pathways in mass spectroscopy one by fission and another by rearrangement 
for heptanal. 

 

 

********** 
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