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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2018 

C3 1 

CHEMISTRY 

CHE-10 : SPECTROSCOPY 

Time : 2 hours 	 Maximum Marks : 50 

Note : Answer any five questions. All questions 
carry equal marks. Use of log tables and 
non programmable scientific calculators is 
allowed. 

Values of constants : h = 6.626 x 10-34  Js 
k = 1.38 x 10-23  JK-1 

 = 3 x  1010 cm s-i 

RH = 1.09680 x 107  m1  

1. (a) Calculate the 7, for the first spectral line of 
Balmer series of H atom. 	 2 

(b) Using VSEPR theory, find the shape of 
XeOF4. 	 2 

(c) What do you understand by a plane of 
symmetry ? Explain using a suitable 
example. 

(d) Derive the term symbol for the D state of H 
atom. 	 4 

CHE-10 	 1 	 P.T.O. 



2. (a) State the condition that must be met by a 

molecule to exhibit rotational spectrum. 

What is the selection rule for a diatomic 

molecule to exhibit rotational spectrum in 

microwave region ? 

(b) The transition from J = 0 to J' = 1 for HC1 

takes place at v = 21.18 cm-1 . What is the 

bond length of 111 35C1 ? 
	

4 

(c) Explain the McLafferty rearrangement with 

the help of a suitable example. 	 2 

(d) Explain the origin of peaks at m /z 114, 85, 

71, 57 in the mass spectrum of 2-butanol. 	2 

3. (a) Explain with the help of a diagram, the 

origin of Stokes and anti-Stokes lines in 

Raman spectroscopy on the basis of quantum 

theory. 

(b) The fundamental and first overtone of a 

molecule are found at 2886 cm-1  and 

5668 cm-1, respectively. Calculate the 

equilibrium oscillation wave number and the 

anharmonicity constant. 

(c) Draw and explain the origin of PR branches 

observed in the spectrum of a diatomic 

vibrating-rotor. 
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4. (a) Explain 	intersystem 	crossing 	and 
phosphorescence with the help of a suitable 
diagram. 	 4 

(b) Explain the following : 	 4 

(i) The 	= 0 frequency in acyl chlorides 
is higher than that in alkyl esters. 

(ii) The 	= 0 frequency in methyl 
acetate is less than that in phenyl 
acetate. 

(c) Which of the following alkenes has a higher 
IR wave number ? 

Also give reason in support of your answer. 

5. (a) Discuss the effect of solvent on it -  —) 
transition. 	 2 

(b) Discuss the origin of electronic spectra o f 
polyatomic molecules. 	 4 

(c) An aqueous solution of Ti2(SO4)3  is 
red-purple in colour. To what species do you 
ascribe the absorption ? Discuss. 	 4 

6. (a) What is a monochromator ? Also discuss the 
transmittance characteristics of a 
monochromator. 

(b) Discuss the detector used for measuring 
microwave spectra. 	 2 
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(c) A compound having molecular formula 

C2H7NO exhibits the following spectral data : 

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

2920, 2850 

1H-NMR spectrum (8) : 3.7 (triplet, 2H), 

2.9 (triplet, 2H), 

2.4 (multiplet, 3H) 

Mass spectrum (m/z) : 61, 30 

Determine the structure of the compound on 
the basis of the above spectral data. Also, 
assign the structural units responsible for 
exhibiting the above spectral data. 

7. (a) Draw the schematic diagram of an NMR 
spectrometer. Explain the functions of 
various components. 

(b) Draw and explain the ESR spectrum of .CH3 

 radical. 

(c) Explain the origin of spin-spin coupling with 
the help of a suitable example. 
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