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B.Sc. (Part- III) Examination, 2022
(OLD 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. Log table and
Non-scientific calculator may be used.

1/Unit - 1

1.  

P.T.O.
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Einstein's photoelectric equation is-
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  'a' 

s in nA
a

 
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Normalize the wave function s in nA
a  for

a particle in one-dimensional box of length 'a'

( 
 

Express the Schrodinger's wave equation in
terms of Laplaian and Hamiltonion operators.

  2  

What is the physical significance of  and 2 

/OR

 

i

ii

iii

iv

Energy of photon of light depends on-

(i) Frequency

P.T.O.
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(ii) Temperature

(iii) Intensity

(iv) None of these

 

Explain the postulates of quantum mechanics.

() 

 

Explain Planck's radiation law and write the
empirical expression for energy emitted by
black body.

2/Unit - 2

2.  
 

(i) 2

(ii) 2

(iii)
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(iv) 2

If the wave function of any electron is   its probable
density will be-

(i)
2

(ii) 2

(iii)

(iv) 2

 2sp 
 

Calculate the coefficients of atomic orbitals used in

the formation of 2sp  hybridised orbitals.

 
 

Describe the comparison of valence bond theory
and molecular orbital theory.

                        /OR



P.T.O.
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 

(i) s, p, d, f

(ii) n, l, m

(iii) k, l, m, n

(iv) , ,

Molecular orbitals are designated by

(i) s, p, d, f

(ii) n, l, m

(iii) k, l, m, n

(iv) , ,

 *, ,  * 
 

Explain the formation of *, ,  and *  molecular or-
bitals by the combination of atomic orbitals with dia-
grams.


 
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Write down Huckel theory. Explain the application of
Huckel theory by taking the example of ethylene mol-
ecule.

3/Unit - 3

3.  

(i) 

(ii) 

(iii) 

Force constant is measure of-

(i) Bond angle

(ii) Bond strength

(iii) All of the above


 

Derive the expression for energy levels of rigid rotor
and explain the origin of rotational spectra.

P.T.O.
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
 

What is the concept of Anharmonic oscillator? Explain
fundamental and overtone bonds.

                          /OR

 

(i)  2C l

(ii)  2CO

(iii)  2O

(iv)  HI
The molecule which gives vibrational rotational spec-
tra?

(i)  2C l

(ii)  2CO

(iii)  2O

(iv)  HI
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 

(i)

(ii)

Differentiate between the following-

(i) overtone bonds and fundamental bonds

(ii) Raman and IR Spectrum


 

Write two necessary conditions for the rotational
spectra and write its two applications.

4/Unit - 4

4. 
 

(i) 

(ii) 

(iii) 

(iv) 

P.T.O.
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In ideal condition the value of quantum yield of a reac-
tion is -

(i) more than one

(ii) less than one

(iii) only one

(iv) zero

 
 

Describe the method of experimental determination
of quantum yeild.




Explain 'selection rule' for electronic transition.

                             /OR




(i)

(ii)
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(iii)

(iv)

In a photochemical reaction, free energy is al-
ways-

(i) decreased

(ii) increased

(iii) remain unchanged

(iv) more decreased

  

Write down the phenomenon of 'Phosphorescence'.

 

Give the quantitative description of Franck-Condon
principle.

5/Unit - 5

5. 
 

P.T.O.
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(i) 
1x

(ii) x

(iii) x

(iv) x

For paramagnetic substance, the relation between
magnetic susceptibility and temperature is-

(i) 
1x

(ii) x

(iii) x

(iv) x

 HCl
HBr  

What is Clausius-Musotti equation? Why this is not
applicable on molecules like HCl and HBr?


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


What is third law of thermodynamics? How is the third
law of thermodynamics helpful in determining abso-
lute entropies of chemical compounds of any tempera-
ture?

/OR

 

(i) HCl

(ii) 3CH Cl

(iii) 2H O

(iv) 4CCl

Which of the following has zero dipole moment?

(i) HCl

(ii) 3CH Cl

(iii) 2H O

(iv) 4CCl

P.T.O.
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
 

What is dipole moment? How dipole moment of a
molecule can be determined by refractive index
method?


     
 

Define 'Induced dipole moment'. What is the relation-
ship between dipole moment and molecular structure?
Explain by giving suitable example.


