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  :  

 R = 1.987 Cal. deg.–1 mole–1 = 8.314 J mole–1 · deg.–1 

 N = 6.022  1023 mole–1 

 h = 6.623  10–27 erg. sec. = 6.623  10–34 J. sec. 

 c = 3.0  1010 cm. sec–1 = 3.0  108 m. sec–1 

 F = 96500 Coulomb 
 

1. (A)       :  7 
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   , T0 =   

   lf =        

   kf =    

 (B) 32.08   (.. = 56.30 ºC)  0.7269   ( = 152) 

  56.55 ºC .  .       
    ? 7 

 
1. (A)     ?      . 7 

 (B) 1000   50     –1.02 ºC    .   
 0.0 ºC     80 / .    
CH2O     . 7 

   [C = 12.009, H = 1.008, O = 16.00] 
 

2. (A)           e.m.f.   . 7 

 (B) 25 ºC      e.m.f.  : 7 

  Pt / H2(g) 6   / HCl (0.1 M) / H2(g) 0.6  / Pt 

 
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2. (A)     . 7 

 (B) Pt, H2(1 .)   
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 H2 (1 .), Pt 7 

   a1 = 0.01  a2 = 0.1 .  t+ = 0.83   25 ºC    
 (Ej)   e.m.f. .  

 

3. (A) Pb-Ag   .  7 

 (B)     NiSO4  .   0.150 M .        
30 .. 0.04    50     . 
(Ni = 59) 7 

  (1)       .  
  (2)           ?  

  
3. (A)          . 7 

 (B)     . 7 
 

4. (A)      . 7 

 (B)      . 7 

  
4. (A)   ( )   . 7 

 (B)  , SO2              
.  7 

 

5.       :  14 

 (1)     (kb)  .  
 (2)             ? 

 (3)     .  
 (4)    .  
 (5) -  .  
 (6)     . 
 (7)    . 
 (8)    . 
 (9)       ? 

 (10)   . 
 (11)   ()  . 
 (12)   ()   ? 

____________  
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Necessary Constants :  
 R = 1.987 Cal. deg.–1 mole–1 = 8.314 J mole–1 · deg.–1 

 N = 6.022  1023 mole–1 

 h = 6.623  10–27 erg. sec. = 6.623  10–34 J. sec. 

 c = 3.0  1010 cm. sec–1 = 3.0  108 m. sec–1 

 F = 96500 Coulomb 

 

1. (A) Derive thermodynamically the following equation :  7 

   kf = 
f

2
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  where, T0 = Freezing point of solvent 

   lf = Latent heat of fusion of solvent per gram 

   kf = Molal depression constant 

 (B) A solution containing 0.7269 gm camphor (MW = 152) in 32.08 gm. Acetone 
(B.P. = 56.30 ºC) boiling at 56.55 ºC temperature. What will be the molal 
elevation constant and latent heat of Vaporization for acetone ? 7 

OR 

1. (A) What is Chemical potential ? Obtain law of mass action with its help. 7 

 (B) A solution containing 50 gm. trioxane in 1000 gm. Water freezes at –1.02 ºC. The 
freezing point of pure water is 0.0 ºC and its latent heat of fusion is 80 cal/gm. If 
the empirical formula of trioxane is CH2O, what is its molecular formula ? 7 

   [C = 12.009, H = 1.008, O = 16.00] 

 

2. (A) Obtain equation of e.m.f. for concentration cell having hydrogen gas at two 
different pressure. 7 

 (B) Calculate e.m.f. of the following gas concentration cell at 25 ºC temperature : 7 

  Pt / H2(g) 6 atm.  / HCl (0.1 M) / H2(g) 0.6 atm / Pt 

OR 
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2. (A) Write a note on Tafel equation. 7 

 (B) Pt, H2(1 atm.)   
)a(
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 H2 (1 atm.), Pt 7 

  where a1 = 0.01 and a2 = 0.1.  

  If t+ = 0.83, calculate the liquid junction potential (Ej) and e.m.f. of the cell at      

25 ºC. 

 

3. (A) Discuss Pb-Ag system. 7 

 (B) A useless Industrial Waste Water contains NiSO4 and molarity of this solution is 

0.150 M. For 30 ml this solution, electrolysis carried out by passing current of 
0.04 ampere for 50 minute (Ni = 59) 7 

  (1) Write an equation of reaction occurred at each electrode. 

  (2) How much time is required to completely remove metal ions from this 
solution ? 

OR 

3. (A) Discuss Electrodialysis method for desalination of saline water. 7 

 (B) Write a note on Steam distillation. 7 

 

4. (A) Write a note on photo-sensitized reaction. 7 

 (B) Write a note on differential aeration principle. 7 

OR 

4. (A) Write a note on Chemi luminescence. 7 

 (B) Discuss the effect of relative humidity, SO2 and suspended particles on the 

atmospheric corrosion of metal. 7 

 

5. Write answer in short : (Any Seven) 14 

 (1) Define : Molar elevation constant (kb) 

 (2) What is the value of entropy for a perfect crystalline solid substance at zero kelvin 
temperature ? 

 (3) Give examples of colligative properties of solution. 

 (4) Define : Decomposition voltage 

 (5) Define : Over voltage 

 (6) Define : Liquid junction potential 

 (7) Define : Zeotropic mixtures 

 (8) Define : Azeotropic mixtures 

 (9) One Faraday is equal to how much coloumb ? 

 (10) Define : Corrosion 

 (11) Define : Quantum yield () 

 (12) What is Phosphorescence ? 

____________ 


