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D–3647 

B. Sc. (Part II) EXAMINATION, 2020 

CHEMISTRY 

Paper Third 

(Physical Chemistry) 

Time : Three Hours ]  [ Maximum Marks : 34 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd bdkbZ ls ,d iz’u gy dhft,A 

 All questions are compulsory. Attempt one question from 

each Unit. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fLFkj nkc ij fdjpkWQ lehdj.k dh O;qRifŸk dhft,A 3 

Derive Kirchhoff’s equation at constant pressure. 

¼c½ gkbMªkstu xSl ds fy, ok.Mj okYl fLFkjkad ‘a’ rFkk ‘b’ ds 

eku Øe’k% 0.246 yhVj2 ok;qe.My eksy–2 rFkk 22.67 10  

yhVj eksy–1 gksa] rks O;qRØe.k rki dh x.kuk dhft,A  2 

If the values of van der Waals constants a and b for 

hydrogen gas are 0.246 L2 atm mol–2 and 22.67 10  

L mol–1 respectively, then calculate the value of 

inversion temperature.  
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¼l½ Å”ekxfrdh ds izFke fu;e dh nks lhek,¡ fyf[k,A 2 

Write two limitations of first law of thermodynamics. 

vFkok 

(Or) 

¼v½ voLFkk Qyu ,oa iFk Qyu dks mnkgj.k lfgr le>kb,A 2 

Explain state function and path function with example.  

¼c½ fl) dhft, fd vkn’kZ xSl ds fy, twy&FkkWelu xq.kkad dk 

eku ‘kwU; gksrk gSA  3 

Prove that the value of Joule-Thomson coefficient of 

an ideal gas is zero.  

¼l½ Xywdkst dh 18°C rFkk fLFkj nkc ij ngu Å”ek 652 kcal 

gSA bldh fLFkj vk;ru ij ngu Å”ek dh x.kuk dhft,A  

¼R = 2 dSyksjh dsfYou–1 eksy–1½ 2 

Heat of combustion of glucose at 18°C and constant 

pressure is 652 kcal. Calculate its heat of combustion at 

constant volume. (R = 2 cal K–1 mol–1) 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ rkieku dk Å”ekxfrdh iSekuk D;k gS \ blds ije ‘kwU; dks 

ifjHkkf”kr dhft,A     2 

What is thermodynamic scale of temperature ? Define 

its absolute zero.  

¼c½ dkuksZ izes; dks fl) dhft,A 3 

Prove the Carnot theorem.  
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¼l½ fdlh izØe ds fy, 25°C ,oa 35°C ij fxCl eqDr ÅtkZ 

ifjorZu Øe’k% – 85.77 rFkk – 83.68 kJ gS] rks blh izØe ds 

fy, 30°C ij ,UFkSYih ifjorZu dh x.kuk dhft,A  2 

Gibbs’ free energy change for a process at 25°C and 

35°C are – 85.77 and – 83.68 kJ respectively. Calculate 

change in enthalpy for this process at 30°C. 

vFkok 

(Or) 

¼v½ fxCl&gsYegksYV~t lehdj.k ds vuqiz;ksx le>kb,A 2 

Explain the application of Gibbs-Helmholtz equation.  

¼c½ Å”ekxfrdh ds f}rh; fu;e ds fy, Dykfl;l ,oa Iykad ds 

dFku fyf[k,A 2 

Write Clausius and Planck’s statement for second law 

of thermodynamics.  

¼l½ fl) dhft, fd nks xSlksa dks lerkih; fefJr djus ij ,.VªkWih 

esa òf) gksrh gSA  3 

Prove that entropy increases during the isothermal 

mixing of two gases.  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ izkoLFkk fu;e dh lhek,¡ le>kb,A 2 

Explain the limitations of phase rule.   

¼c½ fuEufyf[kr esa vUrj Li”V dhft, % 3 

(i) lok±xle ,oa vlok±xle xyukad fcUnq 

(ii) xyu ØkfUrd fcUnq ,oa fge ØkfUrd fcUnq 
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Differentiate between the following : 

(i) Congruent and incongruent melting point  

(ii) Eutectic point and cryohydric point  

¼l½ fLFkjDoFkukadh feJ.k dks mnkgj.k nsdj le>kb,A 2 

Explain azeotropic mixture with an example.  

vFkok 

(Or) 

¼v½ flYoj&ysM rU= dk izkoLFkk vkjs[k cukb;s rFkk blds ,d 

vuqiz;ksx dh foospuk dhft,A  3 

Draw phase diagram of silver-lead system and discuss 

its one application.  

¼c½ rhu ?kVd ra= ds la?kVu dks fu:fir djus okyk izkoLFkk 

vkjs[k cukb;sA 2 

Draw the phase diagram to represent the composition 

of three-component system.  

¼l½ n’kkZb;s fd cgqin fu”d”kZ.k] ,d in fu”d”kZ.k dh vis{kk vf/kd 

ykHkdkjh gksrk gSA  2 

Show that the multistep extraction is beneficial than 

single step extraction.   

bdkbZ&4 

(UNIT—4) 

4- ¼v½ dksyjk’k fu;e dh lgk;rk ls vki vYi foys; yo.k dh 

foys;rk dSls Kkr djsaxs \  2 

How can you determine the solubility of sparingly 

soluble salt with the help of Kohlrausch’s law ? 
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¼c½ fMckbZ&gdy&vkWulkxj lehdj.k fy[kdj mldk mi;ksx 

le>kb;sA  2 

Write Debye-Huckel-Onsager equation and explain its 

use.  

¼l½ vfHkxeukad Kkr djus dh py&lhek fof/k dk o.kZu dhft,A  3 

Describe moving boundary method for the 

determination of transport number.  

vFkok 

(Or) 

¼v½ pkydRoferh; vuqekiu dh fo’ks”krk,¡ le>kb,A  2 

Explain the merits of conductometric titrations.  

¼c½ fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 3 

(i) Jkafr izHkko 

(ii) vksLVokYM ruqrk dk fu;e 

Write short notes on the following : 

(i) Relaxation Effect 

(ii) Ostwald’s dilution law 

¼l½ 3AgNO  foy;u dk flYoj bysDVªksMksa ds e/; fo|qrvi?kVu 

fd;k x;kA ;fn flYoj ,oa ukbVsªV vk;uksa ds osxksa dk  

vuqikr 0.916 gks] rks nksuksa vk;uksa ds vfHkxeukadksa dh x.kuk 

dhft,A  2 

Solution of 3AgNO  is electrolysed between silver 

electrodes. If the velocity ratio of silver and nitrate ions 

are 0.916, then find the transport number of both the 

ions.  
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ fuEufyf[kr fo|qrjklk;fud lsy ds fy;s vfHkfØ;k fy[kdj 

25°C ij mlds e.m.f. rFkk G° dh x.kuk dhft, % 3 

2
2 2(s)Cd Cd KCl (1M) Hg Cl , Hg  

[fn;k x;k gS % 2+Cd /CdE 0.40 V     
 ,oa 

NCEE 0.28 V]      

Write cell reaction of the following electrochemical 

cell and calculate e.m.f. and G° of the cell : 

2
2 2(s)Cd Cd KCl (1M) Hg Cl , Hg  

[Given : 2+Cd /CdE 0.40 V    and NCEE 0.28 V]  . 

¼c½ 4NH Cl  ds tyh; foy;u dh izdf̀r le>kb,A 1 

Explain the nature of aqueous solution of 4NH Cl.  

¼l½ {kkjh; cQj dk mnkgj.k nsdj mldh cQj fØ;kfof/k 

le>kb,A  2 

Give an example of basic buffer and explain its buffer 

action.  

vFkok 

(Or) 

¼v½ vEyh; cQj ds pH Kkr djus ds fy, gs.Mjlu&gsty 

lehdj.k dh O;qRifŸk dhft,A 2 
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Derive Henderson-Hazel equation for the 

determination of pH of an acidic buffer.  

¼c½ fDougkbMªksu bysDVªksM ,oa dSyksey bysDVªksMksa dh lgk;rk ls 

fdlh foy;u dk pH vki dSls Kkr djsaxs \ 3 

How can you determine the pH of a solution by using 

quinhydrone and calomel electrodes ? 

¼l½ xSYosukbts’ku D;k gS \ 1 

What is Galvanization ? 
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