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END OF PART II 

Book: Elements of Spectroscopy – By: S L Gupta, V Kumar, R C Sharma, Pragati Prakashan; Meerut 
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QUESTION BANK 2020-21 
Part: I: Multiple Choice Questions:  
1. A transition between two Vibrational levels results in a radiation that falls in 

the______________ 
 (a)   Visible region.    (b) Micro wave region. 

(c)   Near infra red region.    (d) Ultra violet region. 
 

2. In practice, rotational spectra are observed in ______________ 
 (a)   Absorption.     (b) Adsorption 

(c)   emission     (d)  All of above    
 

3.      When two atoms are brought nearer to form a stable molecule, the electronic energy  

          ______________rapidly. 

(a)   increases           (b)  decreases 

(c)   remain same           (d) none of above 

4.      A transition between two electronic levels results in a radiation that falls in the ___________. 

(a)   Visible or infra red region        (b) Visible or near infra red region 

(c)   Visible or ultra violet region        (d)  Visible or microwave region 

5.     A transition between two rotational levels results in a radiation that falls in the ___________. 

(a)   Visible or infra red region        (b) ultraviolet  or near infra red region 

(c)   far infrared or ultra violet region        (d) far infrared or microwave region 

6.     The homonuclear diatomic molecules do not exhibits______________. 

(a)   pure rotational spectra       (b) pure vibration spectra 

(c)   pure electronic spectra       (d) rotational and vibration spectra 

7.     The hetronuclear diatomic molecules do exhibits ______________. 

(a)   pure rotational spectra       (b) pure vibration spectra 

(c)   pure electronic spectra       (d) rotational and vibration spectra 

8.     The reduced mass is given by, _______________. 

(a)   m’= 
𝑚 1

(𝑚 1+𝑚 2)
       (b) m’= 

𝑚 2

(𝑚 1+𝑚 2)
 

(c)   m’= 
𝑚 1𝑚 2

(𝑚 1+𝑚 2)
       (d) m’= 

(𝑚 1+𝑚 2)

𝑚 1𝑚 2
 

9.     The molecular spectra are also known as _________________. 

(a)   line spectra       (b)  band spectra 

(c)   absorption spectra       (d)  emission spectra  

10.    A band has sharp intense edge on one side called ______________. 

(a)   band cap       (b) band head 

(c)   band border       (d)  band zone  
 

11.    The separation of the nuclear and electronic motion is embodies in the  

          _________approximation. 

(a)   Bohr (b) Ruther ford  

(c)   Born OppenHeimer (d) None of above 
 

12.   The compete Hamiltonian operator is given by_____________________ 
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(a)   
ℎ

8𝜋2  𝑚
∇2+V (b) −

ℎ 2

8𝜋2  𝑚
∇2+V+V 

(c)   
ℎ

8𝜋2  𝐼𝑚
∇2+V (d)  

ℎ

8𝜋2 𝑚
∇2  – V 

 

13.   Homo nuclear diatomic molecules do not exhibits _________________spectra. 

(a)  pure Vibrational  (b)    pure rotational  

(c)   visible (d)    None of above 
 

 
Part: II: Short Questions  

1. Explain in brief salient features of rotational spectra. 
2. Define rigid rotator. 
3. Enlist various regions of the electromagnetic spectrum. 
4. Write difference between rigid and non rigid rotator. 
5. Explain principle of moment of inertia of assembly of N particles. 

 
Part: III: Long Questions  

1. Write theory to explain rotational spectra using rigid rotator model of molecule. 
2. Discuss isotope effect in rotational spectra in detail.                    
3. Discuss diatomic molecule as a non rigid rotator.   
4. Write a detail note on rotation spectra of poly atomic molecules. 

∞===============×××===============∞ 


