
                                            
  

 

B.Sc. 6th Semester (Honours) Examination, 2022 

CHEMISTRY 

(Physical Chemistry IV) 

Paper: UG/CHEM/602/C-14 

Course ID: 61412 

Time: 1 hour 15 minutes                                                             Full Marks: 25 

 

The figures in the right hand side margin indicate marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

 

1. Answer any five of the following questions:                                                 1×5=5 

a) If a light absorbing substance obeys Lambert-Beer’s law in solution then plot % 

Transmittance vs. concentration graph for that substance. 

b) Give an example that exhibit photo-stationary state. 

c) What are the dispersed phase and dispersion medium in Butter? 

d) Why does a piece of blotting paper soak water?  

e) Write the ground state electronic term symbol for O2 molecule. 

f) Among 1H, 13C and 31P- which one has the smallest shielding constant? 

g) Among Na2SO4, CaCl2, Al2(SO4)3, which one is the most effective coagulating 

agent for Sb2S3? 

h) State Frank-Condon principle.  

 

2.   Answer any two of the following questions:                                                       52=10   

a) Show that the frequency separations of rotational spectra of a linear rotor are 

equispaced. How an infra-red spectrum is used to calculate the bond length?  3+2  

b) Adsorption has to be exothermic- comment. Why do electrolytes increase the 

surface tension of a liquid? Give an example of endothermic adsorption.         2+2+1 

c)  i) Explain the fact ‘Pre-dissociation’ with relevant diagram.                                      2 



                                            
  

 

ii) Dimerization of Anthracene by photochemical process involves the following 

three steps - photochemical activation, deactivation by fluorescence and collision 

of activated molecule with a normal molecule. Find the overall rate expression.     3      

d) i) Define hyperfine splitting in ESR spectrum.                     2 

ii) In the 400 MHz 1H NMR spectrum, an organic compound exhibited a doublet. 

The two lines of the doublet are at δ 2.35 and 2.38 ppm. Find the Coupling 

Constant (J).                                                                               3 

 

3. Answer any one of the following questions:                                                     101=10 

a) i) A big drop of radius R is formed by 1000 small droplets of water. Find the radius 

of a small drop.                                                                                                                                

ii) Explain why the n  π* transition produces weak band of absorption.        

iii) Suppose a molecule is excited to its first excited singlet state. Indicate with the 

help of potential energy diagram the possible first order processes by which the 

molecule can come to its ground state.               

iv) Find the number of lines in ESR spectrum of CD3.                                     3+2+3+2               

b) i) What are Rayleigh, Stokes and anti-Stokes lines?                     

ii) Why do some liquids rise in capillary? Two soap bubbles of radius 4 cm and 5 

cm are joined together so as to have a common surface. Find the radius of the 

surface. 

iii) Suppose that a 60 watt lamp, operating with 100% efficiency emits radiation only 

at a wavelength of 313 nm. How many photons does it emit per second?          

iv) How many modes of vibration are present in CO2 and which are IR active?              

                                                                        3+(1+2)+3+1

         

 

 

 

 

 


