
MD-103 1 P.T.O. 

Seat No. :  _______________ 
  

MD-103 

March-2025 

B.Sc., Sem.-V 

CC-303 : Chemistry 
(Physical Chemistry) 

 

Time : 2:30 Hours]  [Max. Marks : 70 

 
 : (1)     . 
  (2)      . 
  (3)        . 
 

1. (A)      .  7 

 (B)        100 °.  60 °.  
   12.0  7.0 . / .     
      .   7 

                         

1. (A)     .    7 

 (B)     ,   77° .    . 
   110.6 °. .   

  (  S = 88  –1 –1 .)  7 

 

2. (A)      . 7 

 (B)    25° .     : 7 

  2Fe+2  + I2  2Fe+3 + 2I–  

  E0 Fe+3/Fe+2 = 0.771 , E0 I2/I
– = 0.535   

                   

2. (A)   (glass electrode)   .   7 

 (B) 25 °.      :  7 

  V/V+3 (0.001m) / Ni+2 (0.025 m) / Ni 

  E0  V+3/V = –0.890 Volt, E0 Ni+2/Ni = –0.230 Volt. 
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3. (A)    .   7 

 (B)    .    7 

 

3. (A)      .  7 

 (B)     ( nM )        

.   7 

 

4. (A) -  -  . 7 

 (B)       .  7 

                           

4. (A)       .  7 

 (B) CO2     2170.2 cm–1 .    .  

  (C = 12.00, O = 16.00).   7 

 

5.     : ( )    14 

 (1)     ?       . 

 (2)     . 

 (3)   .        ,   

  . 

 (4)       . 

 (5)   
pdT

dE








   ,      G & H  

 . 

 (6) -        . 

 (7)     ? -  . 

 (8)        .  

 (9)   nM   wM     ?     ? 

 (10)    ?    . 

 (11)           . 

 (12)           ? 

____________  
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Instructions : (1) All the questions carry equal marks. 

   (2) Answer the questions in short and precisely. 

   (3) Figures on right show marks of the question. 

 

1. (A) State and explain the Zeroth law of thermodynamics. 7 

 (B) The normal boiling points of water and chloroform are 100 °C and 60 °C. The 
heat of vaporization of water and chloroform are 12.0 Kcal/mole and 7.0 
Kcal/mole respectively. Calculate the temperature at which both the liquids have 
the same vapour pressure.   7 

OR 

1. (A) Derive the expression for Van’t Hoff isotherm.  7 

 (B) Calculate the vapour pressure of toluene at 77 °C if it obeys the Trouton’s rule. 
The normal boiling point of toluene is 110.6 °C.  

  (Trouton’s constant S = 88 J mole–1 deg–1).  7 

 

2. (A) Derive Nernst’s single electrode potential equation. 7 

 (B) Calculate equilibrium constant for the following reaction at 25 °C :  7 

  2Fe+2  + I2  2Fe+3 + 2I–  

  E0 Fe+3/Fe+2 = 0.771 Volt, E0 I2/I
– = 0.535 Volt.  

OR 

2. (A) Write a note on glass electrode.   7 

 (B) Calculate the e.m.f (Cell-potential) of following cell at 25 °C : 7 

  V/V+3 (0.001m) / Ni+2 (0.025 m) / Ni 

  E0  V+3/V = –0.890 Volt, E0 Ni+2/Ni = –0.230 Volt. 
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3. (A) Explain secondary salt effect.   7 

 (B) Explain thermodynamics of polymer dissolution.   7 

OR 

3. (A) Discuss the kinetics of Heterogeneous gas reactions. 7 

 (B) Describe Osmotic pressure measurement method for the determination of average 

number of molecular weight ( nM ) of polymer. 7 

 

4. (A) Discuss the applications of radioactive isotopes in various fields. 7 

 (B) Derive an equation for the vibrational rotational spectra of molecules.  7 

OR 

4. (A) Describe Nier’s double focussing mass spectrograph. 7 

 (B) The fundamental vibrational frequency for CO2 molecule is 2170.2 cm–1. 

Calculate force constant of molecule. (C = 12.00, O = 16.00). 7 

 

5. Answer in short : (Any Seven)    14 

 (1) What is critical temperature ? Give relation between boiling point and critical 

temperature. 

 (2) Define Heat and Temperature. 

 (3) Write Craft’s equation. Crafts equation is the combination of which two 

equations ? Give name of these two equations. 

 (4) Write cell arrangement and cell reaction of standard Weston cell. 

 (5) Give relations between G & H, if value of temperature co-efficient 
pdT

dE








is 

zero, positive & negative. 

 (6) Give names of different types of reversible electrodes with suitable examples. 

 (7) What is salt effect  ? Write Bronsted-Bjerrum equation. 

 (8) Write role of Initiators in free radical polymerization with suitable examples. 

 (9) What is meaning of nM  and wM  for polymer  ? What is polydispersity index ? 

 (10) What is isotope ? Illustrate with suitable example. 

 (11) Explain the term : Frequency and wave number. Write their units also. 

 (12) Like hydrogen, which molecules show ortho and para position ? 

____________ 


