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647510  MSC4OrE1404A Seat No :__________ 
M.Sc.(Chem.) Semester - 4 (CBCS) Examination  

Oct/Nov -2020 [NEW COURSE] 
Modern Spectroscopy (Elective) 

Time: 2:00 Hours                         Marks: 56 
Instructions:  
1. Figures to the right indicate marks. 
2. There are five questions in the question paper.  
3. Answer any four of the following questions. 

------------------------------------------------------------------------------------------------------------------------------------------------ 

Unit-1 [1(4)] 

Answer ALL questions 

Q.1 (a) 2 Questions of 2 Marks Each. (4) 

1.       What is spectroscopy? Classify spectroscopy based on their principles. 

2.       Identify the number of exocyclic double bonds in following compounds: 

1. 2.  

Q.1 (b) Answer any two questions out of three. (10) 

(1) Explain different types of absorption and intensity shift observed in UV spectroscopy. 5 

(2) Discuss instrumentation of double beam UV spectrophotometer with schematic diagram. 5 

(3) 

Arrange the following compounds in decreasing order in their wavelength (λmax) with λmax 

Value: 

1.             2.               3.             4.  

5 

 

Unit-2 [1(4)] 
Answer ALL questions 

Q.2 (a) 1 Question of (4)  (4) 

    Calculate number of fundamental modes of vibration in following molecules: 

(1)  CO2 

(2)  H2O 

(3)  SO2 

(4)  CS2 

Q.2 (b) Answer any two questions out of three. (10) 

(1) Describe schematic diagram of FTIR and give its advantage. 5 

(2) Explain fundamental modes of vibration in IR spectroscopy. 5 

(3) Discuss solid sample handing techniques used in IR spectroscopy. 5 

 

Unit-3 [1(4)] 

Answer ALL questions 

Q.3 (a) 1Question of (4). (4) 

1.      Explain Mclafferty rearrangement in Mass spectroscopy with example. 

Q.3 (b) Answer any two questions out of three. (10) 

(1) Discuss Homolytic and Heterolytic cleavage in mass spectroscopy. 5 

(2) Analyze the Mass Fragmentation patterns of Pentane. 5 

(3) Discuss any two ionization methods in Mass spectroscopy. 5 
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Unit-4 [1(4)] 

Answer ALL questions 

Q.4 (a) 1 Question of (4)  (4) 

1.       Identify the types of protons in following compounds: 

 

Q.4 (b) Answer any two questions out of three. (10) 

(1) Predict Spin-Spin splitting in Chloroethane and illustrate Pascal’s triangle. 5 

(2) 
Acetylation of following compounds were carried out with acetic anhydride in the presence 

of catalytic amount of Con. H2SO4. 
5 

 

 
Among them one of the product 1H NMR spectrum is given below. Identify the product and 

interpret it. 

 

 

(3) Which reference standard is used in NMR spectroscopy? And Why? 5 

 

Unit-5 [1(4)] 

Answer ALL questions 

Q.5 (a) 2 Questions of 2 Marks Each. (4) 

1.       Give the principle of Fourier Transform technique in 13C NMR. 

2.       Indicate the number of signals and multiplicity of Isopropyl benzene in off-resonance decoupled     

      13C NMR spectra. 

Q.5 (b) Answer any two questions out of three. (10) 

(1) 
Calculate the chemical shift value of carbon of following compounds: 

1. 2-flouropentane  2. 3-bromotoluene 3. p-xylene 
 

5 

(2) An organic compound with MF: C6H10O4 furnished the following spectral data: 5 

 

UV: No significant absorption above 210 nm.  

IR: 2950,1765 and 1050 cm-1 

PMR:  1.5 (3H, d), 2.2 (6H, s) and 6.9 (1H, q) 

CMR (Off-resonance decoupled): One singlet at 170, one doublet and two quartets 

MS: Prominent peaks at m/e 146, 87 and 43. 

Deduce the structure of the compound and explain the spectral data. 
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(3) 
Deduce the structure of compound from the given spectral data and interpret correlation peak 

in 2D NMR and assign protons. 
5 

 

MF: C5H9ClO2
 

PMR:  1.2 (3H, t), 3.1 (2H, t), 3.5 (2H, q), 3.7 (2H, t). 
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Standard Data Sheet for UV spectroscopy 
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Standard Data Sheet for IR spectroscopy 
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Standard chemical shift value (ppm from TMS) 

 
13C chemical shifts for some linear and branched-chain alkanes  

 

 

 

 

Increments* (ppm) for substituents Y on alkanes 

 
 

 

 

 

 

 

 

 

Alkane C-1 C-2 C-3 C-4 C-5 

Methane -2.5     

Ethane 5.7     

Propane 15.8 16.3 15.8   

Butane 13.4 25.2 25.2 13.4  

Pentane 13.9 22.8 34.7 22.8 13.9 

Hexane 14.1 23.1 32.2 32.2 23.1 

Heptane 14.1 23.2 32.6 29.7 32.6 

Octane 14.2 23.2 32.6 29.9 29.9 

Isobutene 24.5 25.4    

Isopentane 22.2 31.1 32.0 11.7  

Neopentane 31.7 28.1    

2,3-Dimethylbutane 19.5 34.3    

2,2,3-Trimethylbutane 27.4 33.1 38.3 16.1  

3-Methylpentane 11.5 29.5 36.9 (18.8, 3-CH3) 

        Olefinic carbons 

Substituent 

carbon C 

Correction 

 +10.6 

β +7.2 

 -1.5 

’ -7.9 

Β’ -1.8 

’ -1.5 

z (cis)  -1.1 
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Increments in the shifts of the aromatic carbon atoms of monosubstituted 

benzenes (ppm from benzene at 128.5 ppm) 

 

 
************************ 


