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K-204
B.Sc. (Part-II) Examination, 2022

(Old Course)

CHEMISTRY

( Physical Chemistry)

[ Paper : Third ]

Time Allowed : Three Hours

Maximum Marks : 34

Minimum Passing Marks : 11

Note : Attempt any five questions. One question from each

unit is compulsory. Write answer of various parts of

a question at one place only. Marks are indicated against

the questions.

fdUgha ik¡p iz'uksa ds mRrj nhft,A izR;sd bdkbZ ls ,d iz'u

djuk vfuok;Z gSA ,d iz'u ds fofHkUu Hkkxksa ds mRrj ,d gh

LFkku ij fyf[k,A vad iz'uksa ds le{k vafdr gSaA

[P.T.O.]
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Unit-I / bdkbZ&I

1. (a) What do you understand by Euler Reciprocity

Relation? [1]

;wyj ds jsflizksflVh lEcU/k ls vki D;k le>rs gSa\

(b) Prove that : [1½×2=3]

fl) dhft, %

(i) V
V

U
C =

T

 
  

(ii) P
P

H
C =

T

 
  

(c) Calculation of final temperature of reversible

adiabatic expansion of an Ideal gas. [3]

vkn'kZ xSl ds fy, mRØe.kh; #)ks"e izlkj esa vafre

rki ds ifjdyu dks le>kb,A

OR/ vFkok

(a) Which  one is correct answer? [1]

buesa ls dkSu lgh mRrj gS\
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(i) C
P
 + C

V
 = R

(ii) C
P
 – C

V
 = R

(iii) C
P
×C

V
 = R

(iv)
P

V

C
= R

C

(b) Explain Kirchoff’s equation in detail. [3]

fdjpkWQ lehdj.k dks foLrkj ls le>kb,A

(c) What do you understand by heat of reaction on

constant pressure and constant volume? Also

explain enthalpy of Neutralisation. [3]

fLFkj nkc rFkk fLFkj vk;ru ij vfHkfØ;k dh Å"ek

ls vki D;k le>rs gSa\ mnklhuhdj.k dh ,UFkSYih dks

Hkh le>kb,A

Unit-II / bdkbZ&II

2. (a) Following relation shows in vapour pressure and

temperature : [1]

ok"i nkc rFkk rkiØe esa lEcU/k iznf'kZr djrk gS %

[P.T.O.]
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(i) Gibbs Helmholtz Equation

fxCl gsYegksYV~t lehdj.k

(ii) Gibbs Duhem Equation

fxCl M~;wgse lehdj.k

(iii) Clausius Clayperon’s Equation

DykWfl;l DysfijkWu lehdj.k

(iv) Kirchoff’s Equation

fdjpkWQ lehdj.k

(b) 3 mol of an ideal gas heated on 27ºC to 327ºC

at constant pressure. Calculate entropy changes

if Cp = 
5

2
 R and R = 1.99 cal of gas. [1½]

fdlh vkn'kZ xSl ds 3 eksy dks 27ºC ls 327ºC rd

fLFkj nkc ij xje fd;k x;kA ,UVªkWih ifjorZu ifjdfyr

dhft, ;fn xSl dh Cp = 
5

2
 R rFkk R= 1.99 cal gSA

(c) Explain entropy change of an Ideal gas on

expansion at constant temperature. [1½]

fLFkj rki ij vkn'kZ xSl ds izlkj esa ,UVªkWih ifjorZu

le>kb,A
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(d) What is efficiency of Carnot Engine? Discuss.

[3]

dkukZs batu dh n{krk D;k gS\ foospuk dhft,A

OR/ vFkok

(a) Entropy of system in any reversible process : [1]

fdlh mRØe.kh; izØe esa ra= dh ,UVªkWih %

(i) Increases

c<+rh gS

(ii) Decreases

?kVrh gS

(iii) Remain zero

'kwU; gksrh gS

(iv) Remain constant

fLFkj gksrh gS

(b) Derive Gibbs Helmholtz equation for the

following : [2x2=4]

[P.T.O.]
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fuEufyf[kr ds fy, fxCl gsYegksYV~t lehdj.k O;qRiUu

dhft, %

(i) In the terms of free energy and enthalpy

eqDr ÅtkZ o ,UFkSYih ds inksa esa

(ii) In the terms of internal energy change

and work function change

vkarfjd ÅtkZ ifjorZu o dk;ZQyu ifjorZu

ds inksa esa

(c) Write differences between spontaneous and

non-spontaneous process. [2]

Lor% rFkk vLor% izØe esa varj fyf[k,A

Unit-III / bdkbZ&III

3. (a) What is degree of freedom? Explain. [1]

Lora=rk dh dksfV D;k gS\ le>kb,A

(b) What do you understand by congruent melting

point? Discuss it in FeCl
3
 – H

2
O system. [3]

lokZaxle xyukad ls vki D;k le>rs gSa\ bls

FeCl
3
 – H

2
O ra= eas crkb,A
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(c) Write notes on the following : [3]

fuEufyf[kr ij fVIif.k;k¡ fyf[k, %

(i) Triple point

f=d fcanq

(ii) Azeotrop

,ft;ksVªkWi

(iii) Freezing Mixture

fgekad feJ.k

OR/ vFkok

(a) Describe Pb-Ag system. [3]

Pb-Ag ra= dh O;k[;k dhft,A

(b) Write differences in the following : [2x2=4]

fuEufyf[kr esa varj crkb, %

(i) One component system and two

component system

,d ?kVd ra= rFkk nks ?kVd ra=

[P.T.O.]
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(ii) Henry’s law and Nernst Theorem

gsujh dk fu;e rFkk uuZLV izes;

Unit-IV / bdkbZ&IV

4. (a) Discuss relations between specific

conductivity and equivalent conductivity.  [2]

fof'k"V pkydrk rFkk rqY;kadh pkydrk esa lEcU/k

crkb,A

(b) Describe Hittorf Method of determining

Transport Number. [2]

vfHkxeukad fu/kkZj.k ds fgVkWQZ fof/k dh foospuk dhft,A

(c) Write and verify Debye-Huckel-Onsager

equation. [3]

fMckbZ&gdy&vkWulSxj lehdj.k fy[kdj lR;kiu dhft,A

OR/ vFkok

(a) Solubility product of silver phosphate is : [1]

flYoj QkWLQsV dh foys;rk xq.kuQy gS %
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(i) 3
4[Ag+] [PO ]

(ii) 3 3
4[Ag+]  [PO ]

(iii) 3 3
4[Ag+] [PO ]

(iv) 3 3 3
4[Ag+]  [PO ]

(b) Explain conductometric titration curve in the

following : [1½x2=3]

fuEufyf[kr esa pkydrk ewyd vuqekiu oØ }kjk

le>kb, %

(i) Strong base and weak acid

izcy {kkj rFkk nqcZy vEy

(ii) Strong acid and weak base

izcy vEy rFkk nqcZy {kkj

(c) Explain experimental determination of

conductance of an electrolytic solution. [3]

fo|qr vi?kV~; foy;u dh fofHkUu pkydrkvksa ds

izk;ksfxd fu/kkZj.k dks le>kb,A

[P.T.O.]
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Unit-V / bdkbZ&V

5. (a) Give principle of Nernst’s electrode potential.

Derive Nernst equation.  [3]

uuZLV dk bysDVªksM foHko dk fl)kUr nhft,A uuZLV

lehdj.k O;qRiUu dhft,A

(b) What is Electrochemical corrosion? Discuss

methods to reduce corrosion. [3]

fo|qr jklk;fud la{kkj.k D;k gS\ la{kkj.k dks de

djus dh fof/k;k¡ crkb,A

OR/ vFkok

(a) What is Buffer Solution? Discuss calculation

of pH of Buffer solution by Handerson-Hazel

equation. [3]

cQj foy;u D;k gS\ gs.Mjlu&gsty lehdj.k }kjk

cQj foy;u dh pH dh x.kuk dh foospuk dhft,A

(b) Explain relation between Hydrolysis constants

and Ionization constants. [3]

ty vi?kVu fLFkjkadksa rFkk vk;uu fLFkjkadksa esa lEcUèk

crkb,A

----x----


