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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

December, 2016 

CHEMISTRY 

CHE-10 : SPECTROSCOPY 

Time : 2 hours 	 Maximum Marks : 50 

Note : 

(i) Attempt any five questions. All questions carry equal 
marks. 

(ii) Use of log tables and non-programmable scientific 
calculators is. allowed. 

1. (a) The CH3C1 molecule belongs to the point 
group Cam, . List the symmetry elements of 

the group and locate them in the molecule. 	3 

(b) Write the terms and term symbols arising 
from the excited state configuration of 
carbon 1s2 282  2p1 3p1. 	 4 

(c) Compare the rotational energy level 
diagrams for a rigid and a non-rigid rotor. 	3 
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2. (a) What is the criterion for a molecule to 
exhibit IR spectrum ? Which of the following 
molecules will show IR spectra ? 3 

I2, HBr, CH3C1, CC14, CS2, NH3  

(b) The fundamental vibrational transition of 

35C12  appears at 565 cm-1. Calculate the 

force constant of the bond. (Use atomic mass 

of 35C1 as 35u) 
	

3 

(c) Explain giving reasons : 
	

4 

(i) The j C = 0 	frequency in the IR 
spectrum of acyl halides is higher than 
that in alkyl esters. 

(ii) The ›C = 0 	frequency in the IR 
spectrum of methyl acetate is less than 
that in phenyl acetate. 

3. (a) What are vibrational-rotational spectra ? 
Draw a typical vibrational-rotational 
spectrum of a diatomic molecule. 3 

(b) What is the mutual exclusion principle ? 	2 

(c) For N20, the following spectroscopic data 

are available : 

cm IR Raman 
589 Active (PQR) Inactive 
1285 Active (PR) Active, 

polarized 
2224 Active (PR) Active, 

depolarized 
Predict its geometry and assign the bands to 
various vibrations. 	 5 
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4. (a) Draw a schematic diagram indicating the 
possible electronic transitions in polyatomic 
molecules. 3 

(b) The limit of continuum of absorption for 
iodine gas occurs at 499.5 nm. The excitation 
energy for iodine atom is 0.94 eV. Compute 
the ground state dissociation energy of 12 . 

(1 eV = 1.6 x Ern erg) 
	

3 

(c) What is a charge transfer spectrum ? 
Explain with the help of a suitable example. 

5. (a) How is an . ESR spectrum presented ? What 
is the advantage of such a presentation ? 

(b) What do you understand by the term 
"chemical shift" ? List the various factors 
affecting chemical shift. 	 3 

(c) An organic compound with molecular 
formula C81110  gives three NMR signals at 
6 7 ppm (singlet), 2.4 ppm (quartet) and 
F2 ppm (triplet) with relative intensities 
5 : 2 : 3 respectively. Identify the structure 
of the compound. 	 4 

6. (a) What kind of species give rise to an ESR 
spectrum ? Which of the following would 
show an ESR spectrum ? 	 3 

(i) "CH3  (ii) N2  (iii) CO2  (iv) .C6 1-I 
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(b) Describe any one method of ionization used 
in mass spectrometry. 

(c) The mass spectrum of butanal shows 
prominent peaks at m/z 72, 57, 44 and 29. 
Assign these peaks to respective fragments. 

7. (a) Draw a block diagram of an absorption 
spectrometer. Name the sources used in any 
two of the following : 

(i) Microwave spectrometer 

(ii) IR spectrometer 

(iii) Raman spectrometer 

(b) A compound having molecular formula 
C2H7NO showed the following spectral 
data : 

Mass spectrum : 	(m/z) 61, 30 

IR spectrum (cm-1) : 3100 - 3400, 2920, 2850 

NMR spectrum : 	(8) 2.4 (m, 3H), 
2.9 (t, 211), 3.7 (t, 2H) 

Predict the structure of the compound using 
the above spectral data. 
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