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2209 

B.SC. SECOND YEAR EXAMINATION, 2019 

CHEMISTRY  

Paper – III 

THIRD LAW OF THERMODYNAMICS  

Time: Three Hours 

Maximum Marks: 50 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (200 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 200 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 

Q.1 Answer the following questions: 

fuEufyf[kr iz’uksa ds mÙkj nhft,% 

 (i) What do you mean by State Function? Give an example.     [2] 

  voLFkk Qyu ls vki D;k le>rs gSa\ ,d mnkgj.k nhft,A 

 (ii) Define Heat of Reaction.            [2] 

 vfHkfØ;k&Å"ek dks ifjHkkf"kr dhft,A 

 (iii) Write Trouton’s Rule.            [2] 

  VªkmVu dk fu;e fyf[k,A 

 (iv) Write Van’s Hoff equation.           [2] 

  okUV gkWQ lehdj.k fyf[k,A 

 (v) Give any one difference between thermoplastic and thermosetting polymers. [2] 

  rkin`<+ o rki&lquE; cgqydksa esa ,d vUrj crkb,A 

 (vi) Explain positive and negative adsorption.        [2] 

  /kukRed o _.kkRed vf/k’kks"k.k dks le>kb,A 

 (vii) Write phase rule.             [2] 

  izkoLFkk fu;e fyf[k,A 
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 (viii) Calculate the phase, component and degree of freedom for the following        

 system.               [2] 

  fuEufyf[kr rU= ds fy, izkoLFkk] ?kVd rFkk Lora=rk dh dksfV dh x.kuk dhft,A 

   CaCO3(s) l CaO(s) + CO2(g) 

 (ix) Write Nernst equation for the following cells.        [2] 

  fuEu lsy ds fy, uULVZ lehdj.k fyf[k,A 

     ZnxZn+2 (1m) yCu+2(1.1m)yCu 

 (x) Calculate the ionic strength of 0.01m MgSO4 Solution.      [2] 

  0-01m MgSO4 foy;u dh vk;fud lkeF;Z Kkr dhft;sA 

PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Prove that Cp - Cv = R for 1 mole gas.  [5] 

 ,d eksy xSl ds fy, fl) dhft, fd & 

    Cp - Cv = R 

Q.3 Explain the laws of thermochemistry. [5] 

 Å"ekjlk;u ds fu;e le>kb,A 

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Describe the third law of thermodynamics. Give the application of this law. [3+2=5] 

 Å"ekxfrdh ds r`rh; fu;e dh O;k[;k dhft,A blds vuqiz;ksx fyf[k,A   
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Q.5 Derive Clausius- Clapeyron equation. [5] 

 DykWfl;l&Dysizksu lehdj.k O;qRiUu dhft,A 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Discuss viscosity method for determination of molecular weight of 

macromolecules. [5] 

 cgqydksa dk v.kqHkkj Kkr djus dh ';kurk fof/k dk o.kZu dhft,A 

Q.7 Derive Langmuir adsorption isotherms. Give its importance and limitations. [5] 

 Yksaxewj vf/k’kks"k.k lerkih O;qRiUu dhft,A blds egRo o lhek,a fyf[k,A 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Explain phase diagram for lead-silver system. [5] 

 ysM&flYoj ra= ds fy, izkoLFkk vkjs[k dks le>kb,A 

Q.9 Write short notes on – [2½+2½=5] 

 (a) Azeotropes mixture 

 (b) Ideal and Non-Ideal solution 

 laf{kIr fVIi.kh fyf[k, &    

 ¼a½ fLFkjDokFkh feJ.k 

 ¼b½ vkn’kZ o vukn’kZ foy;u 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 (a) Derive the relation between standard cell potential and equilibrium constant.  [3] 

  ekud lsy foHko o lkE;koLFkk fLFkjkad esa lEcU/k LFkkfir dhft,A 
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 (b) Calculate the standard cell potential for following cell. [2] 

  fuEu lsy ds fy, ekud lsy foHko Kkr dhft,A 

              Aℓ|Aℓ��(0.1m) ∥ Ag�(0.2m)|Ag 

  E°
�ℓ��|�ℓ = −1.66V             E°

���|�� = +0.80V        

Q.11 Write short notes on the following- [2½+2½=5] 

 (a) Asymmetric effect 

 (b) Electrophoretic effects     

 fuEu ij laf{kIr fVIi.kh fyf[k, & 

 ¼a½ vlefer izHkko 

 ¼b½ oS|qr d.k lapyu izHkko 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 Explain the Joule-Thomson effect and Joule-Thomson experiment. Derive the equation 

related to Joule-Thomson coefficient and prove that Joule-Thomson Coefficient for an 

Ideal gas is zero.  [3+4½=7½] 

 twy&FkkWelu fu;e o twy&FkkWelu iz;ksx dks le>kb,A twy&FkkWelu xq.kkad ls lEcfU/kr lehdj.k 

O;qRiUUk dhft, rFkk fl) dhft, fd vkn’kZ xSl ds fy, twy&FkkWelu izHkko 'kwU; gksrk gSA 

Q.13 Write notes on the following: [2½×3=7½] 

 (a) Physical significance of entropy 

 (b) Chemical potential and its physical significance 

 (c) Entropy as a function of temperature and volume 



 

 

[2209]  Page 6 of 7  

  

 fuEu ij fVIif.k;k¡ fyf[k,% 

 ¼a½ ,UVªksih dh HkkSfrd lkFkZdrk 

 ¼b½ jklk;fud foHko vkSj bldh HkkSfrd lkFkZdrk 

 ¼c½ ,UVªksih rki o vk;ru ds Qyu ds :i esa 

Q.14 (A) Write notes on the following- [2×3=6] 

  (a) Electro-osmosis    

  (b) Electrophoresis      

  (c) Streaming potential  

  fuEu ij fVIif.k;k¡ fyf[k,% 

  (a)  oS|qr ijklj.k  

  (b)  oS|qr d.k lapyu 

  (c)  izokgh foHko 

 (B) Calculate the number average molecular weight for a polymer having two 

monomers in equal number. Molar mass of monomers are 102 and 103. [1½] 

  ;fn fdlh cgqyd esa 102 o 103 v.kqHkkj okys ,dydksa dh la[;k leku gS] rks bl cgqyd dk 

la[;k vkSlr v.kqHkkj Kkr dhft,A 

Q.15 Draw the phase diagram for Ferric chloride and Water system and discuss it. [7½] 

 Qsfjd DyksjkbM&ty ra= ds fy, izkoLFkk fp= cukb, ,oa mldk foospu dhft,A 



 

 

[2209]  Page 7 of 7  

  

Q.16 (a) Describe the Calomal electrode. How to calculate the pH of solution with the help 

of this. [5] 

  dSyksey bysDVªksM dk o.kZu dhft,A bldh lgk;rk ls foy;u ds pH dh x.kuk dSls djksxsA 

 (b) Cell potential for following cell at 298 k is 0.445V. Calculate the pH for solution. 

  fn, x, lsy dk 298 k rki ij lsy foHko 0.445V gSA foy;u dh pH D;k gksxhA [2½] 

----------------------------------------- 

 


