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I-204
B.Sc. (Part-II) Examination, 2020

CHEMISTRY

Paper - III

(Physical Chemistry)

Time Allowed : Three Hours

Maximum Marks : 34

Minimum Pass Marks : 11

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeÙes~ ØelÙeskeâ FkeâeF& mes Skeâ ØeMve

nue keâjvee DeefveJeeÙe& nw~ Debkeâ ØeMveeW kesâ mece#e Debefkeâle nQ~

Note : Attempt all five questions. One question from

each unit is compulsory. Marks are indicated

against each question.

FkeâeF&—I / UNIT-I

Q. 1. (De) T<ceeieeflekeâer GheÙeesieer nw : 1

(1) kesâJeue met#ce lev$eeW kesâ efueS

(2) kesâJeue mLetue lev$eeW kesâ efueS

(3) meceebieer lev$eeW kesâ efueS

(4) efJe<eceebieer lev$eeW kesâ efueS

(ye) efmeæ keâerefpeS efkeâ petue Lee@cemeve ØeÙeesie ceW lev$e keâer

SvLeeuheer efmLej (H = 0) jnleer nw~ 2
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(me) nsme kesâ T<cee mebkeâueve kesâ efveÙece keâes mecePeeFS~ 2

(o) efvecveefueefKele ceW Devleefve&efnle (ienve) SJeb efJemleerCe& iegCe

ÚeBefšS : 2

(1) Deebleefjkeâ Tpee&

(2) leeheceeve

(3) efJeefMe° T<cee

(4) cegòeâ Tpee&

(5) SCš^e@heer

(6) DeeCeefJekeâ DeeÙeleve

(7) DeeÙeleve

(8) IevelJe

(a) Thermodynamics is applicable for :

(1) Only microscopic systems

(2) Only macroscopic (Bulky) systems

(3) Homogeneous systems

(4) Heterogeneous systems

(b) In Joule Thomson Experiment the Enthalpy

of System is always constant (H = 0) prove

it.

(c) Explain Hess's Law of heat summation.



(3) (4)
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(d) Find out the extensive and intensive property

from following :

(1) Internal energy

(2) Temperature

(3) Specific heat

(4) Free energy

(5) Entropy

(6) Molar volume

(7) Volume

(8) Density

DeLeJee OR

(De) Devlej mhe° keâerefpeS : 2

(1) Cp SJeb Cv

(2) Qp SJeb Qv

(ye) T<ceeieeflekeâer keâe ØeLece efveÙece SJeb Fmekeâer meerceeSB efueefKeS~ 2

(me) T<ceeieeflekeâerÙe meecÙe keäÙee nw ? 1

(o) T<cee SJeb keâeÙe& keâer FkeâeF& yeleeFS~ 1

(Ùe) T<ceeMees<eer DeefYeef›eâÙeeDeeW kesâ efueS keâewve-mee keâLeve mener

nw : 1

(1) H = +ve

(2) H = –ve

(3) H = 0

(4) E = 0

(a) Write Distinguish between :

(1) Cp and Cv

(2) Qp and Qv

(b) Write First Law of Thermodynamics and its

limitations.

(c) What is Thermodynamic Equilibrium ?

(d) Write the unit of work done and heat.

(e) Which of the following statement is true for

endothermic reaction :

(1) H = +ve

(2) H = –ve

(3) H = 0

(4) E = 0

FkeâeF&—II / UNIT-II

Q. 2. (De) yeÇcneC[ keâer SCš^e@heer : 1

(1) yeÌ{ jner nw

(2) Ieš jner nw

(3) efmLej nw

(4) Ghejesòeâ meYeer



(5) (6)
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(ye) efvecveefueefKele keâer JÙeglheefòe keâerefpeS :

(1)
2 2

1 1

T V
S Cv log R log

T V
   2

(2)
1 2

1

T TW

Q T


    (keâeveexš Ûe›eâ) 3

(3)
2

1

T
S ms log

T
  1

(a) Entropy of universe :

(1) Increases

(2) Decreases

(3) Remain same

(4) All of above

(b) Derive the following :

(1)
2 2

1 1

T V
S Cv log R log

T V
  

(2)
1 2

1

T TW

Q T


    (Carnot cycle)

(3)
2

1

T
S ms log

T
 

DeLeJee OR

(De) SCš^e@heer lev$e keâer DeJÙeJemLee keâe ceehekeâ nw, Fme keâLeve

keâer hegef° keâerefpeS~ 2

(ye) hejceleehe SJeb hejceleehe hewceevee keäÙee nw ? 1

(me) keâeÙe&Heâueve (A) SJeb cegòeâ Tpee& (G) ceW heefjJele&ve ceW

mecyevOe mLeeefhele keâerefpeS~ 2

(o) efkeâmeer lev$e keâer SvLeeuheer nesleer nw : 1

(1) H = E – PV

(2) H = E × PV

(3) H = E + PV

(4) E = H + PV

(Ùe) Ûe›eâerÙe Øe›eâce ceW lev$e keâer Deebleefjkeâ Tpee& : 1

(1) yeÌ{leer nw

(2) Iešleer nw

(3) efmLej jnleer nw

(4) keâYeer Iešleer nw keâYeer yeÌ{leer nw

(a) Explain, Entropy is a measure of

Randomness of system.

(b) What is Absolute Temperature and Absolute

Scale of Temperature.

(c) Derive the relation between change in work

function (A) & free energy (G).



(7)
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(d) The Enthalpy of any system is :

(1) H = E – PV

(2) H = E × PV

(3) H = E + PV

(4) E = H + PV

(e) The internal energy of any cyclic process :

(1) Increases

(2) Decreases

(3) Remain same

(4) Both increases and decreases

FkeâeF&—III / UNIT-III

Q. 3. (De) MetvÙe mJelev$elee keâer keâesefš Jeeues lev$e nesles nQ : 1

(1) SkeâÛej lev$e

(2) efÉÛej lev$e

(3) DeÛej lev$e

(4) GYeÙeÛej lev$e

(ye) meuHeâj lev$e ceW 4 ØeeJemLeeSB SRSMSL Je SV GheefmLele

nQ Ùen nw : 1

(1) SkeâIeškeâ lev$e

(2) efÉIeškeâ lev$e

(3) ef$eIeškeâ lev$e

(4) MetvÙeIeškeâ lev$e

(me) ØeeJemLee efveÙece keäÙee nw ? FmeceW ØeÙegòeâ nesves Jeeues efJeefYevve

heoeW keâes GoenjCe meefnle mecePeeFS~ 2½

(o) hesefjšskeäšerkeâ efyevog keäÙee nw ? meesef[Ùece keäueesjeF[ peue lev$e

Éeje mecePeeFS~ 2½

(a) A system with zero degree of freedom is :

(1) Univariant system

(2) Bivariant system

(3) Non-variant system

(4) Amphoteric system

(b) A sulphur system has four phases SR SM SL

and SV. It is a :

(1) One component system

(2) Two component system

(3) Three component system

(4) Zero component system

(c) State the phase rule. Explain various terms

used in it with suitable example.

(d) What is peritectic point ? Explain with

sodium chloride water system.



DeLeJee OR

(De) meuHeâj SJeb peue lev$e ceW GheefmLele efcelemLeeF&

meecÙeeJemLeeDeeW keâe efJeJejCe oerefpeS~ 3

(ye) GheÙegòeâ GoenjCe Éeje efvecveefueefKele keâes mecePeeFS : 3

(1) GÛÛe mebefJeuesÙe-mebefJeueÙeve leehe Jeeues õJe efJeueÙeve

(2) efvecve mebefJeuesÙe-mebefJeueÙeve leehe Jeeues õJe efJeueÙeve

(3) GÛÛe SJeb efvecve mebefJeuesÙe-mebefJeueÙe leehe Jeeues õJe efJeueÙeve

(me) oes DeefYeßeCeerÙe õJeeW kesâ efceßeCe ceW mes Skeâ ceW Ùeefo efJeuesÙe

mebiegefCele nes peelee nw lees efJelejCe iegCeebkeâ nesiee : 1

(1)
1

2

C
K

C


(2)
1

2

C
K

n C


(3)
1

2

C
K

C


(4)
1

2

C
n K

C


(a) Explain various metastable equilibrium

present in water and sulphur system.

(b) Explain with suitable example :

(1) System with upper critical solution

temperature

(2) System with lower critical solution

temperature

(3) System with upper and lower both

critical solution temperature

(c) In case of association of solute in one of the

phase, distribution coefficient K is :

(1)
1

2

C
K

C


(2)
1

2

C
K

n C


(3)
1

2

C
K

C


(4)
1

2

C
n K

C


(9) (10)
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FkeâeF&—IV / UNIT-IV

Q. 4. (De) efvecveefueefKele ceW mes keâewve-mee peesÌ[e meceDeeÙeve ØeYeeJe

ØeoefMe&le veneR keâjlee : 1

(1) NH4Cl – NH4OH

(2) NH4Cl – NaCl

(3) HCl – CH3COOH

(4) HCl – H2S

(ye) efvecveefueefKele ogye&ue efJeÅegle DeheIešdÙeeW keâer Devevle leveglee

hej leguÙeebkeâer Ûeeuekeâlee kewâmes %eele keâjWies (keâesuejeMe kesâ

efveÙece kesâ Éeje) 3

(1) NH4OH

(2) CH3COOH

(3) CH3COONH4

(me) DeeÙeveeW kesâ DeefYeieceve keâes vee@Ùeme kesâ ØeÙeesie Éeje

mecePeeFS~ 2

(a) Which of the following pair will not show

common ion effect :

(1) NH4Cl – NH4OH

(2) NH4Cl – NaCl

(3) HCl – CH3COOH

(4) HCl – H2SO4

(b) How you can determine equivalent

conductivity at infinite dilution () of

following weak electrolytes by using

Kohlrausch's law :

(1) NH4OH

(2) CH3COOH

(3) CH3COONH4

(c) Explain the migration of Ions by Noye's

Experiment.

DeLeJee OR

(De) efvecve ceW mes keâewve-mee mebyebOe ogye&ue efJeÅegle DeheIešdÙeeW kesâ

efueS mener nw : 1

(1) K
V




(2)
2

K
V




(3) 2
K

V




(4)
2

K
V




 

(11) (12)
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(ye) V leveglee hej DeeÙeveve keâer cee$ee nesleer nw : 1

(1)
v


 



(2)
v

 


(3) v    

(4)
c


 



(me) efvecveefueefKele hej efšhheCeer efueefKeS :

(1) mesue efmLejebkeâ 1

(2) Ûeeuekeâlee hej leveglee ØeYeeJe 2

(3) DeefYeieceveebkeâ 1

(a) Which of the following relation is true for

weak electrolytes :

(1) K
V




(2)
2

K
V




(3) 2
K

V




(4)
2

K
V




 

(b) At dilution V, the degree of dissociation is

given by :

(1)
v


 



(2)
v

 


(3) v    

(4)
c


 



(c) Write short notes on :

(1) Cell constant

(2) Effect of dilution on conductivity

(3) Transport number

FkeâeF&—V / UNIT-V

Q. 5. (De) neF[^espeve Fueskeäš^es[ keâe GheÙeesie keâjles ngS efkeâmeer efJeueÙeve

keâe pH kewâmes %eele keâjWies ? 2½

(ye) kewâueesceue Fueskeäš̂es[ keâer mebjÛevee SJeb keâeÙe&efJeefOe mecePeeFS~ 2½

(me) [sefveÙeue mesue keâer mebjÛevee SJeb keâeÙe&efJeefOe mecePeeFS~ 2

(a) How can determine the pH of any solution by

using Hydrogen electrode ?

(13) (14)
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(b) Discuss the structure and mechanism of

Calomel electrode.

(c) Describe the structure and mechanism of

Denial cell.

DeLeJee OR

(De) yeHeâj keäÙee nw ? GoenjCe meefnle mecePeeFS~ 2½

(ye) meb#eejCe keâes jeskeâves Ùee keâce keâjves keâer efJeefOeÙeeB

yeleeFS~ 2½

(me) efJeueÙeve keâe pH %eele keâjves kesâ efueS efvecve ceW mes efkeâme

Fueskeäš^es[ keâe GheÙeesie efkeâÙee peelee nw : 1

(1) iueeme Fueskeäš^es[

(2) neF[^espeve Fueskeäš^es[

(3) keäJeerve neF[^esve Fueskeäš^es[

(4) Ghejeskeäle meYeer

(o) iewuJesefvekeâ Ùee JeesušsFkeâ mesue kesâ DeefJe<keâejkeâ Les : 1

(1) vevmš&

(2) uepeeaiewuJesveer

(3) Jesmšve

(4) [sefveÙeue iewuJesveer

(a) What are Buffer ? Explain with example.

(b) Discuss the method of combating corrosion.

(c) Which of following electrode using for

determining pH of solution :

(1) Glass Electrode

(2) Hydrogen Electrode

(3) Quinhydrone Electrode

(4) All of these

(d) Who is the inventor of Galvanic or Voltaic

cell :

(1) Nernst

(2) Luigi Galvani

(3) Weston

(4) Daniel Galvani

——

(15) (16)
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