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F-3687

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

PAPER THIRD
(Physical Chemistry)

Time : Three Hours] [Maximum Marks:34

 


Note :All questions are compulsory. Attempt one
question from each unit.

1 / Unit - 1

1.   

P.T.O.
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i 

ii 

Differentiate between the following-

(i) Reversible and irreversible process

(ii) Open and closed system


1

pH T

T H
P C P  

Derive the expression  
1

pH T

T H
P C P

  

Derive the Kirchoff's equation.

 / OR

  

Explain Hess law in brief.

 CS2 
 

(i) 2 2 96000C O CO Kcal
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(ii) 2 2 71000S O SO Kcal

(iii) 2 2 2 23 2 265000CS O CO SO Kcal

Calculate the enthalpy of formation of CS2 from
the following data-

(i) 2 2 96000C O CO Kcal

(ii) 2 2 71000S O SO Kcal

(iii) 2 2 2 23 2 265000CS O CO SO Kcal

 O2 27oC 
W, q,
v ,   H  3

(R = 8.314 JK-1mol-1)

The volume of 16 g O2 is increased from 1L to
10 L at 27oC through reversible isothermal
expansion. Calculate W, q, v  and H  in this
process.

(R = 8.314 JK-1mol-1)

P.T.O.
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2 / Unit - 2

2.   

2 1 2 1

2 2

Q Q T T
Q T

Prove  2 1 2 1

2 2

Q Q T T
Q T

  using the Carnot's

cycle.

 
383 K 298 K 
423 K 
 

Find out the maximum efficiency of a heat
engine working between 383 K and 298 K.
What will be the efficiency, if the temperature of
hot source is increased to 423 K?

 
 

Explain absolute temperature using the ther-
modynamic scale of temperature.
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 / OR

  

Prove the physical significance of entropy.

   
  
 

Prove that the efficiency of all the reversible heat
engines working at two fixed temperatures is
same.

       

P

dG Sp
dT  

Explain the Gibbs-Helmholtz force energy and

prove that 
P

dG Sp
dT

3 / Unit - 3

3.        
 
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Explain the physical equilibrium on the basis of
Lee-Chatlier's principle.

 
 

What is a Buffer Solution? Explain its type and
mechanism of action.

 pH, pOH pKw  

Establish a relation between pH, pOH and pKw.

 / OR

  

Explain the common ion effect with example.

  

i 10-3 M NaOH pH

ii pH OH- 

iii pH H+ 

Calculate the following-

(i) pH of 10-3 M NaOH solution
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(ii) OH-  ion concentration for a solution having
pH = 12

(iii) H+ ion concentration for a solution having
pH = 2.4

 
 

Explain the difference between solubility prod-
uct and ionic product.

4 / Unit - 4

4.  



Derive an equation for Gibb's phase rule.

  

i 

ii 

iii 

P.T.O.
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Explain the following systems-

(i) Nicotine-water system

(ii) Phenol-water system

(iii) Trimethylamine-water system

 kg293
K 2 × 10-5 kg 
 

2 × 10-5 kg nitrogen gets dissolved in 1 kg water
at atmospheric nitrogen pressure and 293 K tem-
perature. Calculate the Henry's constant.

 / OR

 
 

(i) 2 2 3( ) ( ) 2 ( )N g H g NH gƒ

(ii) 2 2( ) ( ) ( ) ( )Fe s H O g FeO s H gƒ

Determine the number of components and de-
gree of freedom for the following-

(i) 2 2 3( ) ( ) 2 ( )N g H g NH gƒ
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(ii) 2 2( ) ( ) ( ) ( )Fe s H O g FeO s H gƒ

 Pb - Ag 
 

Draw the phase diagram of Pb - Ag system and
explain the desilverization of lead.

 
 

Explain the Henry's law. Henry's law deviates at
high pressure. Explain why?

5 / Unit - 5

5.  
 

Differentiate between thermal and photochemi-
cal reactions.

  

(i) 

(ii) 

P.T.O.

[10]

F- 3687

Explain the following-

(i) Photosensitized reactions

(ii) Chemiluminescence

  6000 oA  



(h = 6.62 × 10-34 Js, N = 6.023 × 1023) 

Calculate the value of an Einstein for an orange

coloured radiation having wavelength 6000 oA .

(h = 6.62 × 10-34 Js, N = 6.023 × 1023)

 / OR

 A B  1.09 ×
1019  B 1.0 × 10-5 



For a photochemical reaction,  A B ,   1.0 ×

10-5  mole B is obtained upon the absorption of
1.09 × 1019 quantum energy. Determine the quan-
tum efficiency of the reaction.
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 
 

Draw the Jablonski diagram. Explain the vari-
ous process taking place in molecule in the ex-
cited state.

 

 

What is quantum efficiency? Explain the experi-
mental method of determining the quantum effi-
ciency of a photochemical reaction.


