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2624 

B. Sc./B. Ed. (Integrated) Second Year Examination, 2019 

CHEMISTRY - III 

(Physical Chemistry) 

 

Time: Three Hours 

Maximum Marks: 40 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA    

 

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

Q.1 (a) Discuss the first law of Thermodynamics. [2] 

 (b) Clarify the difference between – 

  (i) Internal Energy and Enthalpy  [2] 

  (ii) Isothermal process and Adiabatic process [2] 

  (iii) Extensive properties and Intensive properties [2] 

 ¼v½ Å"ekxfrdh ds izFke fu;e dh O;k[;k dhft,A 
 ¼c½ varj Li"V dhft;s&  
  ¼i½ vkarfjd ÅtkZ rFkk ,sUFkSYih  
  ¼ii½ lerkih izØe ,oa :)ks"e izØe  
  ¼iii½ ek=kRed xq.k rFkk fof’k"V xq.k  
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OR@ @ @ @ vFkokvFkokvFkokvFkok    

 (a) Define Hess’s law of constant heat. Explain its different applications. [4] 

 (b) Define standard heat of reaction. Derive integrated Kirchhoff’s equation for heat 

of reaction. [4] 

 ¼v½ fLFkj Å"ek dk gSl dk fu;e ifjHkkf"kr dhft,A blds fofHkUu vuqiz;ksxksa dks le>kb;sA 

 ¼c½ ekud vfHkfØ;k Å"ek dks ifjHkkf"kr dhft;sA vfHkfØ;k Å"ek ds fy;s lekdfyr fdjpkWQ 

lehdj.k dh O;qRifÙk dhft,A  

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

Q.2 (a) What do you understand by Entropy of any process? Calculate the effect of 

temperature and pressure on Entropy.      [2+4=6] 

 (b) Prove that there is an increase in the entropy of mixture obtained by mixing two or 

more than two ideal gases.              [2] 

 ¼v½ fdlh izØe dh ,sUVªkWih ls vki D;k le>rs gSa\ ,sUVªkWih ij rki ,oa nkc ds izHkko dh x.kuk 

dhft,A 

 ¼c½ fl) dhft, fd nks ;k nks ls vf/kd vkn’kZ xSlksa ds feyus ij feJ.k dh ,sUVªkWih esa of̀) gksrh 

gSA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

 (a) Discuss the second law of thermodynamics with the help of Carnot cycle. [2] 

 (b) What do you understand by Gibb’s free energy? Derive Gibb’s Helmholtz 

equation. Discuss its two uses. [6] 

 ¼v½ dkuksZ pØ dh lgk;rk ls Å"ekxfrdh ds f}rh; fu;e dh O;k[;k dhft,A 

 ¼c½ fxCl eqDr ÅtkZ ls vki D;k le>rs gSa\ fxCl gsYegksYV~t lehdj.k O;qRiUu dhft,A blds 

nks mi;ksxksa dh foospuk dhft,A 

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

Q.3 (a) Write Kohlrausch’s law and discuss it. What is the relation between equivalent 

ionic conductance and transport member?              [4] 

 (b) Write short note on conductometric titration.                 [4] 

 ¼v½ dksyjkÅ’k ds fu;e dks fyf[k, rFkk bldh O;k[;k dhft,A rqY;kadh vk;uh pkydrk ,oa 

xeukad ds e/; D;k lacU/k gS\ 

 ¼c½ pkydrkekih vuqekiu ij laf{kIr fVIi.kh fyf[k,A 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

    



 

 

[2624]  Page 3 of 4  

  

 (a) Explain the following with reason - [2×4=8] 

  (i) There is a decrease in the specific conductivity of an electrolyte with dilution 

whereas an increase in equivalent conductance. 

  (ii) The value of conductance ratio 
�
�� for weak electrolytes is equal to degree of 

dissociation but not for strong electrolytes. 

  (iii) For conductance measurement of any electrolyte, alternating current (AC) is 

used not the Direct Current (DC) 

  (iv) In the conductometric titration of HCl and KOH, initially conductance 

decreases and after end point it increases. 

 ¼v½ fuEufyf[kr dks dkj.k nsdj le>kb;s &  
  ¼i½ ruqrk ds lkFk fo|qr vi?kV~; dh fof’k"V pkydrk esa deh gksrh gS] tcfd rqY;kadh 

pkydrk esa of̀) gksrh gSA 

  ¼ii½ pkydrk vuqikr 
�
�0 dk eku nqcZy vi?kV~;ksa ds fy;s muds fo;kstu dh ek=k ds rqY; gS 

ijUrq izcy vi?kV~;ksa ds fy;s ughaA 
  ¼iii½ fdlh vi?kV~; dh pkydrk ekiu ds fy;s izR;korhZ /kkjk (AC) dk iz;ksx fd;k tkrk gS 

ijUrq fn"V /kkjk (DC) dk ughaA 

  ¼iv½ HCl rFkk KOH ds pkydrk vuqekiu esa izkjaHk esa pkydrk esa deh vkrh gS rFkk vafre 

fcUnq ds i'pkr of̀) gksrh gSA 

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

Q.4 (a) What is reference electrode? Explain the functioning of Calomel Electrode. [4] 

 (b) How will you determine the pH of a given solution by using hydrogen electrode? 

For pH determination of any solution following cell is formed by joining 

quinhydrone electrode with calomel electrode. Its Electromotive force (EMF) at 

25°C is 0.2620 V [4] 

   Hg, Hg2Cl2(S); KClsat.sol. || H+
(unknown); Q, QH2, Pt 

  If E(��,
,
��) = 0.6996	V then determine the pH of the solution. Ecalomel = 0.2415V 

 ¼v½ lanHkZ bysDVªksM D;k gS\ dsyksey bysDVªksM dh dk;Ziz.kkyh le>kb;sA 

 ¼c½ gkbMªkstu bysDVªksM iz;qDr djrs gq, fdlh fn, x, foy;u dh pH dSls Kkr djksxs\ fdlh 

foy;u dk pH Kkr djus esa fDougkbMªksu dks dsyksey bysDVªksM ls tksM+dj fuEu lsy cuk;k 

Xk;kA ftldk 25°C ij fo|qr okgd cy 0.2620 V ik;k x;kA  

   Hg, Hg2Cl2(S); KClsat.sol. || H+
¼vKkr½; Q, QH2, Pt 

  ;fn E(��,
,
��) = 0.6996	V gks] rks foy;u dk pH Kkr djksA Edsyksey  = 0.2415V 
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OR@ @ @ @ vFkokvFkokvFkokvFkok    

 (a) What are concentration cells? Give a derivation for Electromotive force (EMF) of 

concentration cell without transportation. [2+3=5] 

 (b) Calculate the EMF of following concentration cell at 25°C- 

Zn �ZnCl�(������� )a± = 0.01 � AgCl(����&) �AgA'g�
AgCl
(solid) �

ZnCl�(������� )
a± = 0.5 � Zn [3] 

  

 ¼v½ lkanzrk lsy D;k gS\ vfHkxeu jfgr lkanzrk lsy ds fo-ok-c- ds fy;s O;atd izkIr dhft;sA   

 ¼c½ fuEufyf[kr lkanzrk lsy dk 25°C ij fo-ok-c- dk ifjdyu dhft;s& 

Zn �ZnCl�(foy;u)
a± = 0.01 � AgCl(Bksl) �

Ag
A'g�

AgCl
(Bksl) �

ZnCl�(foy;u)
a± = 0.5 � Zn 

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

Q.5 (a) Give the definition of order of a reaction and molecularity of a reaction. Clarify 

the difference between these. [2+2=4] 

 (b) Give the derivation for rate constant of a first order reaction. Explain the 

characteristics of first order reaction. [2+2=4] 

 ¼v½ vfHkfØ;k dh dksfV o vfHkfØ;k dh vk.kfodrk dh ifjHkk"kk nhft,A buesa varj Li"V dhft,A 

 ¼c½ izFke dksfV dh vfHkfØ;k ds osx fu;rkad dk O;atd O;qRiUu dhft,A izFke dksfV vfHkfØ;k ds 

vfHky{k.kksa dk o.kZu dhft;sA 

OR@ @ @ @ vFkokvFkokvFkokvFkok    

 Write short notes on the following –  [2×4=8] 

 (i) Activation Energy  

 (ii) Theory of absolute reaction rate 

 (iii) Enzyme catalysis  

 (iv) Pseudo order reactions 

 fuEufyf[kr ij laf{kIr fVIi.kh fyf[k;s & 

 ¼i½ lfØ;rk ÅtkZ 

 ¼ii½ fujis{k vfHkfØ;k nj dk fl)kUr 

 ¼iii½ ,sUtkbe mRizsj.k  

 ¼iv½ Nn~e dksfV vfHkfØ;k,¡ 

 

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


