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B.Tech. Third Semester (Bio-Technology) (C.B.S.) 
Applied Physical Chemistry - II Paper - V 

 
P. Pages : 2 TKN/KS/16/7895 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data wherever necessary. 

 10. Diagrams and chemical equations should be given wherever necessary. 

 11. Illustrate your answers wherever necessary with the help of neat sketches. 

 12. Use of non programmable calculator is permitted. 

 

    

1. a) Explain the fugacity term. Derive an expression for fugacity for Vander Waal's gas 

equation. Also give variation of fugacity with temperature. 

 

8 

 b) The standard free energy change for reaction    g2g2 H3N  ⇌  g3NH2  

is -33.2 KJ at 25ºC. Calculate equilibrium constant. 

5 

  OR  

2. a) Derive Van't Hoff equation. Give the equilibrium constant expression in terms of 

dissociation rate for following decomposition reaction  g42ON ⇌  g2NO2 . 

 

7 

 b) For  g2AB2 ⇌    g2g BAB2  , derive an expression for degree of dissociation () in 

terms of KP and total pressure P, assuming <<1. 

 

6 

3. a) What is phase rule? Define the  terms phases, components and degree of freedom. Explain 

the phase diagram of sulphur system. 

 

9 

 b) The distribution of coefficient of I2 between CCl4 and water is 85 in favour of CCl4. 

Calculate the volume of CCl4 required for 95% extraction of I2 from 100 ml of aqueous 

solution in a single stage extraction. 

5 

  OR  

4. a) What is phase rule? Explain the terms phases, components and degree of freedom with 

examples. Calculate the number of phases, components and degrees of freedom in 

following reactions :- 

i) Pure partly frozen acetic acid. ii)        g22ss OHOHKClNaCl  l  

 

7 

 b) State and derive Nernst's distribution law? Give its limitations. Also derive modified from 

when it undergoes association and dissociation of solute in one of the solvent. 

 

7 

5. a) Derive the Gibb's – Duhem – Margules equation representing the correlation between the 

composition of the mixture in the liquid phase and partial vapour pressure in the gas 

phase. 

8 
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 b) Calculate ,GandS,H mixmixmix   when one mole of toluene and two moles of 

benzene are mixed at 25ºC. 

5 

  OR  

6. a) Show that for an ideal solution containing two components A and B, the Gibb's free 

energy of mixing is minimum when the mole fraction of the two components are same 

that is half. 
 

8 

 b) Explain the reasons for the deviation of solution from the ideal behaviour i.e. from Raoult's 

law. 

 

5 

7. a) How molar mass of solute is determined by lowering of vapour pressure. 
 

7 

 b) Explain the principle of steam distillation. 6 

  OR  

8. a) Define colligative properties. Using the criteria of equilibrium derive an expression 

relating the boiling point elevation of a solution and molecular weight of non volatile 

solute dissolved in it. 
 

8 

 b) 4 gm of solute was dissolved in 250 gm of water. The depression in freezing point was 

0.087K. Calculate its molecular mass   .mol/kgK856.1K waterf   

 

5 

9. a) Explain the term ionic mobility and transport number. Discuss the method of 

determination of transport number ions based on procedure by Hittorf. 
 

7 

 b) Write short note on :   i)   Asymmetric effect. ii)   Electrophoretic effect. 6 

  OR  

10. a) State Kohlrausch's law. How it is applicable for determing  

i) Absolute ionic mobilites. ii) Solubility of sparingly soluble salt. 
 

8 

 b) At 25ºC, the transport number of H+ ion in HCl and CH3COO- ion in CH3COONa are 0.81 

and 0.47. The equivalent conductance at infinite dilution of HCl and CH3COONa are 426 

ohm-1 cm2 equivalent-1 and 91 ohm-1 cm2 equivalent-1. Calculate equivalent conductance 

of acetic acid at infinite dilution. 

 

5 

11. a) Discuss concentration cell with transference and derive the equation 
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8 

 b) The emf of cell :  Cd | CdCl2 
. 5H2O(saturated) || AgCl(s) | Ag 

in which the cell reaction is :-  

       ssaturated22ss Ag2OH5CdClaqueousAgCl2Cd   

is 0.6753V at 25ºC and 0.6915 V at 0ºC. Calculate the free energy change, enthalpy 

change and entropy change of cell reaction at 25ºC. 

6 

  OR  

12. a) What is Nernst theory? Derive the Nernst's equation for emf of an electrochemical cell 

and extend the same for deriving the relation between electrical energy and free energy. 
 

8 

 b) The emf. of cell :  Hg | Mercurous nitrate (0.01M) | | Mercurous nitrate (0.10M) | Hg, 

was found to be 0.0295V at 298K. What is the valency. 
 

6 

  ************  

 


