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B.Sc. (Part - III) Examination, 2022
(New Course)

Chemistry
Paper Third

Physical Chemistry

Time : Three Hours] [Maximum Marks : 34




Note: Attempt all the five questions. One question
from each unit is compulsory.  All questions
carry equal marks.

I/Unit - I

1.   

The condition for orthogonal wave function is :

P.T.O.

[2]

F - 3767

(i) * 1i i d

(ii) * 1i j d

(iii) * 0i j d

(iv) * 0i i d

 
 

Explain the effect of temperature on black-
body radiation.

 
 

Derive expressions of wave function and energy
for a particle moving in one dimensional box.

/OR

  

The equation for photo - electric effect is -

(i)
21

2
h m v
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(ii) h V
(iii)

(iv) 21
2

h mv

 0.2nm 
       

319.11 10 kgm 

Calculate the ground state energy of an electron
moving in 0.2nm wide one dimensional box.

319.11 10 kgm

  

Write the postulates of quantum mechanics.

II/Unit - II

2.   

(i) 

(ii) 

(iii) 

(iv) 

P.T.O.

2
0h mv
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Which of the following orbital is polycentric:

(i) Atomic orbital

(ii) Molecular orbital

(iii) Hybrid orbital

(iv) All the above

       

 

 

Obtain wave function and energy levels of -
molecular orbitals of ethene using Huckel Mo-
lecular orbital Theory.

 (MOT)

(VBT) 

Distinguish between Molecular orbital theory
(MOT) and valency Bond theory (VBT)

/OR
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 sp3 s - 

The coefficient of s - orbital in sp3 hybrid orbital will
be:

(i) 1 2 3 4 ¼a a a a

(ii) 1 2 3 4 ½a a a a

(iii) 1 2 3 4 1a a a a

(iv) 1 2 3 4 0a a a a

 2H 

 4

Obtain the expression for energy levels from

wavefuntion for 2H .

 *, ,  * 

 

Explain the formation of *, ,   and * molecu-

lar orbital using physical picture.

P.T.O.
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III/Unit - III

3.        
 

(i) 

(ii) 

(iii) 

(iv) 

The following type of spectra is obtained on
absorption of infrared electromagnetic radiation.

(i) Rotational

(ii) Vibrational

(iii) Rotational - vibrational

(iv) Electronic

 

Discuss quantum theory of Raman effect.

 
 
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Explain electronic transition in diatomic molecule on
the basis of Franck - Condon principle.

/OR

  

The following is Born - Oppenheimer Approxi-
mation:

(i) t r VE E E E

(ii) t r oE E E E

(iii) t r eE E E E

(iv) r v eE E E E

 
 

What is the effect of an harmonic motion on vi-
brational spectra?

 
 

Describe the energy levels, selection rule and
nature of spectra of rigid rotor.

P.T.O.
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IV/Unit - IV

4.  AgNO3 Ag+

 3NO  

If transport number of Ag+ in AgNO3 Solution is

0.45, then transport number of 3NO  will be:

(i) 0.45

(ii) 0.55

(iii)  0.75

(iv) 1.00

 


Explain relaxation effect and Electrophoretic
effect.

 
 

How can solubility of sparingly soluble salt be de-
termined using Kohlrausch's law?

/OR
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  

(i) 

(ii) 

(iii) 

(iv) 

On increasing extension, the value of specific
condutance becomes:

(i) Remains constant

(ii) Decreases

(iii) Increases

(iv) First increases, then decreases

  

Write note on conductometric titration.

        
 

What the limitation of Ostwald dilution law? Dis-
cuss Debye - Huckel - Onsager equation.

P.T.O.
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V/Unit - V

5.   

(i) Cu 

(ii)  2 2Zn Zn Cu Cu 

(iii)  2 2Zn Cu Zn Cuƒ 

(iv) EMF 1.10 

The following statement is not true for Daniel cell:

(i) Oxidation occurs at Cu electrode

(ii) Cell is represented by 2 2Zn Zn Cu Cu

(iii) Cell reaction in 2 2Zn Cu Zn Cuƒ

(iv) Cell EMF is 1.10 volt.

 

Explain different types of electrode giving
examples.

 KEMF 
 
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Calculate the EMF and standard free energy at 298K
for the following cell.

2 2Cd Cd Cu Cu

2 0.40 ,E Cd Cd Vo 2 0.34E Cu Cu Vo

/OR

 +Ag e Agƒ  

Nernst equation for +Ag e Agƒ  is:

(i) n
AgRTE E l

F Ag
o

(ii) n
AgRTE E l

F Ag
o

(iii) nRTE E l Ag Ag
F

o

(iv) n
2
RTE E l Ag Ag
F

o

P.T.O.
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    
 

Explain determination of valency of ions using
concentration cell giving suitable example.

  

Write note on prevention of corrosion.


