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E–3667 

B. Sc. (Part II) EXAMINATION, 2021 

(New Course) 

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 ,oa fLFkj vk;ru ij xSlksa dh Å”ek/kkfjrkvksa ds e/; 

,d lEcU/k O;qRiUu dhft,A  3 

Derive an expression between the heat capacities of 

gases at constant pressure and constant volume.  

¼c½ fl) dhft, fd % 2 

H Cp t   

Prove that : 

H Cp t  
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¼l½ laòr fudk; rFkk foyfxr fudk; dh ifjHkk”kk fyf[k,A 2 

Write definition of closed system and isolated  

system.  

vFkok 

(Or) 

¼v½ ,d xSl dks nzohHkwr gksus ds fy, mls O;qRØe.k rkieku ds uhps 

gksuk pkfg,A D;ksa \ 2 

A gas must be below its inversion temperature to be 

liquefied. Why ?  

¼c½ fLFkj vk;ru vkSj 17°C rki ij CO  dh ngu Å”ek 

– 67710 dSykSjh gSA fLFkj nkc ij mldh ngu Å”ek dk 

ifjdyu dhft,A ¼R  2 dSyksjh dsfYou
&1
 eksy

&1
½A 3 

The enthalpy of combustion of CO is – 67710 calorie 

at constant volume and 17°C temperature. Calculate 

the enthalpy of combustion of Coat constant pressure.  

(R = 2 calorie kelvin
–1

 mole
–1

). 

¼l½ vfHkfØ;k dh Å”ek (i) rRo ds ,yksVªksfid :i vkSj 

(ii) rkieku ij fdl izdkj fuHkZj djrh gS \ 2 

How heat of reaction is dependent upon (i) Allotropic 

form of element and (ii) temperature ? 
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bdkbZ&2 

(UNIT—2) 

2- ¼v½ larkih; vfHkfØ;k ds fy, fuEufyf[kr lehdj.k dks izkIr 

dhft, %      2 

2

1

V
S 2.303R log

V
  

Derive the relation for isothermal process 

2

1

V
S 2.303R log

V
. 

¼c½ fl) dhft, fd lerkih izØe esa eqDr ÅtkZ rFkk dk;Z Qyu 

esa ifjorZu cjkcj gksrk gSA 2 

Prove that the change of the free energy and work 

function is equal in isothermal process. 

¼l½ Å”ekxfrdh ds f}rh; fu;e ds fy, Dykfl;l ds dFku vkSj 

dkuksZ ds dFku dks fyf[k,A 2 

Write the Clausius statement and Carnot’s statement 

for the second law of thermodynamics.   

vFkok 

(Or) 

¼v½ iw.kZ ,aVªkih dks ekiuk laHko gS ysfdu iw.kZ ,UFkSih dks ugha] 

D;ksa \   2 

Why is it possible to measure absolute entropies but 

not absolute enthalpies ? 
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¼c½ ekud ,aVªkWih ,oa ekud ,aVªkWih ifjorZu dh ifjHkk”kk fyf[k,A 2 

Write definition of standard entropy and standard 

entropy change. 

¼l½ fxCl&gsYegksYV~t lehdj.k ds vuqiz;ksx le>kb,A 2 

Explain the application of Gibbs-Helmholtz equation. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fLFkjDoFkukadh feJ.k dks mnkgj.k nsdj le>kb,A 2 

Explain azeotropic mixture with an example. 

¼c½ n’kkZb;s fd cgqin fu”d”kZ.k ,d in fu”d”kZ.k dh vis{kk vf/kd 

ykHkdkjh gksrk gSA 3 

Show that the multistep extraction is beneficial than 

single step.  

¼l½ nzO; vuqikrh fØ;k dk fu;e fyf[k, rFkk lkE;koLFkk fLFkjkad 

dks le>kb,A 2 

Write law of mass action and explain equilibrium 

constant. 

vFkok 

(Or) 

¼v½ xSlh; vfHkfØ;kvksa ds lkE;koLFkk fLFkjkad ij nkc dk izHkko 

le>kb,A  2 

Explain effect of pressure on equilibrium constant of 

gaseous reactions. 
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¼c½ fxCl eqDr ÅtkZ ,oa vfHkfØ;k yfC/k ds e/; laca/k dh O;qRifŸk 

dhft,A  2 

Derive the relation between Gibbs free energy and 

reaction gain. 

¼l½ 300 K  rki ij fdlh vfHkfØ;k ds fy, lkE;koLFkk fLFkjkad 

dh x.kuk dhft,] ;fn blh rki ij vfHkfØ;k ds fy, G°  

dk eku 1 129.29 kJ-K mol  gSA 3 

Calculate equilibrium constant for any reaction  at 

300 K temperature. If the value of G° for this 

reaction is  1 129.29 kJ-K mol at same temperature.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ uULVZ ds forj.k fu;e dks Li”V dhft,A 2 

Explain Nernst’s distribution law. 

¼c½ Qsfjd DyksjkbM ty ra= dk izkoLFkk vkjs[k cukdj foospuk 

dhft,A  3 

Discuss the phase diagram of ferric chloride water 

system. 

¼l½ fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 2 

(i) fgeØkafrd fcUnq 

(ii) la?kfur izkoLFkk dk fu;e 

Write short notes on the following : 

(i) Cryohydric point 

(ii) Condensed phase rule 
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vFkok 

(Or) 

¼v½ ikuh ds fy, izkoLFkk vkjs[k dh O;k[;k mfpr fp= ds lkFk 

dhft,A  3 

Explain phase diagram of water with suitable diagram. 

¼c½ fuEufyf[kr ij fVIif.k;k¡ fyf[k, % 2 

(i) Økafrd fcUnq 

(ii) xyu Økafrd rki 

Write notes on the following : 

(i) Critical point 

(ii) Eutectic mixture 

¼l½ Zn-Mg ra= dk izkoLFkk vkjs[k cukdj o.kZu dhft,A 2 

Describe Zn-Mg system with the help of its phase 

diagram. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fDougkbMªksu bysDVªksM ,oa dSyksey bysDVªksMkas 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 ? 

¼c½ NH4Cl ds tyh; foy;u dh izd`fr dks le>kb,A 2 

Explain the nature of aqueous solution of NH4Cl. 
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¼l½ LQqjnhfIr dh ?kVuk dks mnkgj.k lfgr le>kb,A 2 

Explain phenomenon of phosphorescence with 

example.  

vFkok 

(Or) 

¼v½ ÅtkZ LFkkukUrj.k vfHkfØ;k dks mnkgj.k nsdj le>kb,A 2 

Explain energy transfer reaction with example. 

¼c½ izdk’k vf/k‘kks”k.k ds fy, ch;j&ySEcVZ ds fu;e ds O;atd dks 

O;qRiUu dhft,A 3 

Derive derivation of Beer-Lambert’s law for light 

adsorption. 

¼l½ mPp rFkk fuEu Dok.Ve n{krk ds D;k dkj.k gSa \ le>kb,A 2 

What are the reasons to high and low quantum 

efficiency ? Explain it. 
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