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  (1)  1  8  3  . 
  (2)  9    . 
  (3)    
   R = 1.987 cal. deg–1 Mol–1= 8.314 J Mole–1 deg–1, N = 6.023  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 

 (B)    27 ºC  N2 + O2  2 NO H  10.0 ../ . 
 S = 0.1 //        . 7 

 

2. (A)     . 7 

 (B)   10 ºC  30 ºC    0.207   0.425  
 100       . 

  (R = 1.987 cal/degree/mole) 7 
 

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

 (B) 25 ºC    e.m.f. 0.50 volt .    pH . 
  Pt | H2(g) 1 atm | H+

(x molar) || KCl(0.1 M) | Hg2Cl2(s) | Hg 7 

  Ecalomer = 0.281 volt  

 

4. (A)      . 7 

 (B) 25 ºC      0.952 V .  7 
  Pb | Pb+2

(a = 1) || Ag+
(a = 1) | Ag   

  (i)   . 
  (ii) Gº    . 
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5. (A)      . 7 

 (B)      . 7 

 

6. (A)      . 7 

 (B) ,        . 7 

 

7. (A)      . 7 

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

 

8. (A)    . 7 

 (B) -    . 7 

 

9.        8 

 (1)     . 

 (2)    . 

 (3)     ? . 

 (4)       . 

 (5)       ? 

 (6)     ? 

 (7) -     ? 

 (8)    (E)  S     . 

 (9)     

 (10)     ? 

 (11)     ? 

 (12)    . 

 (13)   . 

 (14)      ? 

 (15) -   . 

 (16)       ? 

__________  
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Instructions : (1) Answer any three question out of one to eight questions. 

   (2) Question No. 9 is compulsory. 

   (3) Necessary constants : 

    R = 1.987 cal. deg–1 mol–1 = 8.314 J mole–1 deg–1, N = 6.023  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 integrated form of Clapyron-Claussius equation. 7 

 (B) The value of H of the following reaction : 7 

  N2 + O2  2 NO at 27 ºC is 10.0 kilo cal/mole and S = 0.1 cal/deg/mole. 

Calculate the equilibrium constant for reaction.  
 
2. (A) Write a note on Craft’s equation. 7 
 (B) At 10 ºC and 30 ºC the solubility of benzoic acid is 0.207 gm and 0.425 gm 

respectively in 100 gm of solvent. Calculate the heat of solution for benzoic acid.  
  (R = 1.987 cal/degree/mole) 7 
 
3. (A) Derive equation for Nernst’s single electrode potential. 7 

 (B) Consider the cell Pt | H2(g) 1 atm | H+
(x molar) || KCl(0.1 M) | Hg2Cl2(s) | Hg 7 

  If the emf of this cell is 0.50 volt at 25 ºC, what would be the pH of the x molar 
acid solution ? 

  Ecalomer = 0.281 volt at 25 ºC. 

 

4. (A) Write a neat Quinhydron electrode. 7 
 (B) The e.m.f. of the following cell is 0.952 V at 25 ºC  7 

  Pb | Pb+2
(a = 1) || Ag+

(a = 1) | Ag   

  (i) Write cell reaction. 

  (ii) Calculate Gº in joule and calorie. 
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5. (A) Write a note on Primary Salt Effect. 7 

 (B) Describe viscosity method for the determination of molecular weight of polymer. 7 

 

6. (A) Discuss the activated complex theory for rate constant. 7 

 (B) Write a note on Co-polymers, bio-polymers and polymers additives. 7 

 

7. (A) Write a note on Bainbridge Mass Spectrograph. 7 

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

 

8. (A) Write application of radioactive isotopes. 7 

 (B) Write a note on Ortho-para hydrogen. 7 

 

9. Answer in short : (Any Eight) 8 

 (1) Define Zeroth law of thermodynamics. 

 (2) Define Trouton’s Law. 

 (3) Define thermal equilibrium. 

 (4) Write the equation of free energy for standard state. 

 (5) What is the ionic product of water ? 

 (6) What is reference electrode ? 

 (7) Quin hydron is made from which substances ? 

 (8) Write an equation showing relation between E.M.F. of a cell and S. 

 (9) Define Polymer. 

 (10) Define Relative Viscosity. 

 (11) Define Order of the reaction. 

 (12) Define Energy of activation. 

 (13) Define Isotopes. 

 (14) Define Carbon dating Method. 

 (15) Write applications of vibration-rotational spectra. 

 (16) Which type of molecule do not show rotational spectra ? 

__________ 


