
4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

4D
D

62
C68

A
7E

22
C4A

B5D
A

2E
E2

B35
6A

A
1E

                        

Duration: 3 hours          Marks: 75 

                                         

I. Do as directed                                                                                                   20M 

 

1. Name the fragmentation pathway for cyclic dienes that involves rearrangement 

2. Draw structure of the ion responsible for the base peak of 1-propanamine at  

m/z=30 in the mass spectrum 

3. Predict the number of signals in the 13C NMR of- 

 

 

 

 

4. Give an example of a molecule containing D2O exchangeable proton/s 

5. Calculate index of hydrogen deficiency for C8H7BrO 

6. Predict the number of signals in 1H NMR of isopropyl alcohol                

7. Will the tropylium ion peak (m/z=91) be formed in the mass spectrum of toluene?  

8. Explain why the M and M+2 peaks are equally intense in methyl bromide? 

9. Give one application of GC AAS spectroscopy 

10. Give any 2 points of difference between cation exchange and anion exchange 

chromatography 

11. Which is the preferred method of ionization in LC-MS? 

12. Enlist interfaces used in LC-MS 

13. Give any 2 applications of ion-pair chromatography 

14. How many peaks due to spin-spin coupling are expected for the signals of each of the 

protons a, b, c, d- 

                 a      b      c     d 

                CH3CH2OCH2CHCl2 

 

15. Write any two differentiating points between 1D and 2D NMR spectroscopy 

16. What is antistokes scattering with respect to Raman spectra? 

17. Classify thermogravimetric methods of analysis 

18. Enlist types of ELISA 

19. What increment will you add to the parent value for the exocyclic double bond marked in 

the structure? 

                                       

20. Predict the IR value of C≡C stretch in 1-butyne 
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II. Long answer questions- (Answer any two)                                                          20M 

1.a. A compound with molecular weight 114 has the following spectral characteristics:     6M 

               UV:    λmax -260 ϵ -19 

                IR – 1710, 1360 cm-1 

 1H NMR – δ 2.15 (s, 42sq), 2.74(s, 29sq) 

 Deduce structure and predict its 13C NMR.    

1.b. How will you distinguish between the following compounds using spectral  

       techniques?                                                                                                                     4M 

(i)    
 

(ii)    

2.a. Elucidate the structure of compound with molecular formula C10H11O2Cl and the        6M 

         following spectral details –                                                                                                                               

        IR - 1745, 1600, 1580cm-1 

           1H NMR – δ 2.00(s, 3H), 2.8(t,2H, J=6Hz), 4.1(t, 2H, J=6Hz), 7.1(d, 2H, J=8Hz),  

        7.3(2H, d, J=8Hz).  

Deduce the structure and justify your answer. 

2.b. A compound containing C, H and O shows presence of exchangeable proton in         4M 

proton NMR spectroscopy and has the following mass spectrum- 

m/e= 27, 31,41,43,56(base peak) and 74 (molecular ion). 

Give a reasonable structure for the molecule and depict how the molecular ion,  

base peak and peak of m/z-31 is formed                                                                                                                               
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 3. a. Predict the 13C NMR and Mass spectra of-                                                           6M         

 

                                                  

                              

 

    3. b. Explain how you will distinguish between-                                                               4M 

   i.          by  Mass spectroscopy 

 

 

ii.      by IR spectroscopy 

 

III. Short answer questions- (Answer any seven)                                                 35M 

1. Predict the λmax in the UV spectra of both the structures given below- 

 

 

 

2. What is the difference berween 1D and 2 D NMR. Explain the term HETCOR 

3. Predict IR values for major functional groups in the following structures 

 

 

                          

 

4. Explain the importance of GC-MS in brief and describe one interface 

5. Explain the terms in brief- a) Base peak  (b) % relative abundance 

6. Elaborate on RIA technique 

7. Explain the principle for flash chromatography. Give any one pharmaceutical application 

8. Write principle and instrumentation for DSC 

9. Explain ion exchange chromatography in brief 

_________________ 
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