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I-204
B.Sc. (Part-II) Supplementary/Special

Examination, 2021
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 the five questions. One question from

each unit is compulsory. Marks are indicated

against each question.

FkeâeF&—I / UNIT-I

Q. 1. (De) efvecveefueefKele keâes mecePeeFS : 3

(1) ®æes<Ce heefjJele&ve

(2) T<ceeieeflekeâerÙe Heâueve SJeb Ûej

(ye) T<ceeMees<eer DeefYeef›eâÙeeDeeW ceW : 1

(1) ER > EP

(2) ER < EP

(3) ER = EP

(4) ER – EP

I-204I-204 P.T.O.

(me) meceoeyeerÙe heefjJele&ve kesâ efueS keäÙee mener nw : 1

(1) dp > 0

(2) dp < 0

(3) dp < 

(4) dp = 0

(o) DeefYeef›eâÙee keâer T<cee SJeb ceevekeâ DeefYeef›eâÙee keâer T<cee ceW

Devlej mhe° keâerefpeS~ 2

(a) Explain the following :

(1) Adiabatic change

(2) Thermodynamic functions and variables

(b) In Endothermic reaction :

(1) ER > EP

(2) ER < EP

(3) ER = EP

(4) ER – EP

(c) Which is true for Isobaric process :

(1) dp > 0

(2) dp < 0

(3) dp < 

(4) dp = 0



(3) (4)
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(d) Write difference between heat of reaction

and standard heat of reaction.

DeLeJee OR

(De) Devlej mhe° keâerefpeS : 3

(1) Deevleefjkeâ Tpee& SJeb SvLeeuheer

(2) efmLej DeeÙeleve SJeb efmLej oeye hej T<ceeOeeefjlee

(ye) ¤æes<Ce Øe›eâce kesâ efueS : 1

(1) dq < 0

(2) dq > 0

(3) dq = 0

(4) dq = 

(me) DeeoMe& iewmeeW kesâ efueS efvecve ceW mes keâewve mee keâLeve ieuele

nw : 1

(1) PV = nRT

(2)
nRT

V
P



(3)
nRT

P
V



(4) Ghejeskeäle ceW mes keâesF& veneR

(o) H = E + PV keâes efmeæ keâerefpeS~ 2

(a) Write difference between :

(1) Internal Energy and Enthalpy

(2) Heat capacity of constant volume and

constant pressure

(b) For an adiabatic process :

(1) dq < 0

(2) dq > 0

(3) dq = 0

(4) dq = 

(c) Which out of the following is incorrect for an

ideal gas :

(1) PV = nRT

(2)
nRT

V
P



(3)
nRT

P
V



(4) None of them

(d) Prove the following :

H = E + PV



(5) (6)

I-204I-204 P.T.O.

FkeâeF&—II / UNIT-II

Q. 2. (De) efvecveefueefKele keâer JÙeglheefòe keâerefpeS : 1½+1½

(1)
2

T
1

P
( A) nRT log

P
 

(2) S = K logW (yeesušdpecewve meceerkeâjCe)

(ye) SCš^e@heer keâes Fme Øekeâej Øeoe|Mele efkeâÙee peelee nw : 1

(1)
q

T

(2)
T

q

(3)
w

q

(4)
q

w

(me) SCš^e@heer keâer mener FkeâeF& keäÙee nw : 1

(1) KJ mol

(2) JK–1mol

(3) JK–1mol–1

(4) K–1J–1mol–1

(o) cegkeäle Tpee& SJeb keâeÙe&Heâueve ceW Devlej yeleeFS~ 2

(a) Derive the following :

(1) 2
T

1

P
( A) nRT log

P
 

(2) S = K logW (Boltzman Equation)

(b) Expression of entropy is :

(1)
q

T

(2)
T

q

(3)
w

q

(4)
q

w

(c) Which is correct unit of entropy :

(1) KJ mol

(2) JK–1mol

(3) JK–1mol–1

(4) K–1J–1mol–1

(d) Write difference between Gibb’s free energy

and work function.

DeLeJee OR

(De) keâeveexš ØecesÙe keäÙee nw ? efmeæ keâerefpeS~ 2

(ye) T<ceeieeflekeâer kesâ efÉleerÙe efveÙece keâer DeeJeMÙekeâlee keäÙeeW

ngF& ? T<ceeieeflekeâer kesâ efÉleerÙe efveÙece kesâ efJeefYevve keâLeveeW

keâes efueefKeS~ 2



(7)
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(8)
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(me) heeveer keâes yeHe&â peceves lekeâ "C[e keâjves hej Gmekeâer

SCš^eheer : 1

(1) yeÌ{sieer

(2) Iešsieer

(3) henues kesâ meceeve

(4) MetvÙe

(o) efvecveefueefKele ceW mes DeJemLee HeâueveeW keâes ÚeBefšS : 2

(1) keâeÙe&Heâueve

(2) keâeÙe&

(3) SCš^e@heer

(4) T<cee

(5) SvLeeuheer

(6) cegòeâ Tpee&

(a) What is Carnot theorem ? Prove it.

(b) Why need for the second law of

thermodynamics ? Write various statement

of second law.

(c) When water is cooled to ice, its entropy :

(1) Increases

(2) Decreases

(3) Remain the same

(4) Become zero

(d) Findout the thermodynamic functions :

(1) Work function

(2) Work

(3) Entropy

(4) Heat

(5) Enthalpy

(6) Free energy

FkeâeF&—III / UNIT-III

Q. 3. (De) ØeeJemLee efveÙece keâer Keespe efkeâmeves keâer : 1

(1) vevmš&

(2) efieyme

(3) DeeneaefveÙeme

(4) ueerMesšsefueÙej

(ye) Skeâ Ieškeâ lev$e kesâ efueS ØeeJemLee efveÙece nw : 1

(1) F = 3 – P

(2) F = 2 – P

(3) F = 1 – P

(4) FveceW mes keâesF& veneR



(me) eEpekeâ-cewiveerefMeÙece lev$e keâe ØeeJemLee DeejsKe yeveekeâj

efJemleej JeCe&ve keâerefpeS~ 3

(o) ØeeJemLee efveÙece SJeb meceeveerle ØeeJemLee efveÙece keâes

GoenjCe meefnle mhe° keâerefpeS~ 2

(a) The phase rule is discovered by :

(1) Nernst

(2) Gibbs

(3) Arrhenius

(4) Le-Chateliar

(b) For one component system the phase rule

is :

(1) F = 3 – P

(2) F = 2 – P

(3) F = 1 – P

(4) None of above

(c) Draw well labelled phase diagram of Zinc-

Magnesium system and discuss its salient

features.

(d) Explain the phase rule and reduced phase

rule with suitable example.

DeLeJee OR

(De) ‘‘De’’ SJeb ‘‘ye’’ ceW mener mecyevOe mLeeefhele keâerefpeS : 3

    (De)               (ye)

(1) meJeeËiemece efyevog — efJe<eceebieer lev$e

(2) ues[ keâe efJejpeleerkeâjCe — efieyme

(3) ØeeJemLee efveÙece — ues[-efmeuJejlev$e

(4) efJelejCe efveÙece — MetvÙe mJelev$elee keâer

keâesefš

(5) meb›eâceCe leehe — eEpekeâ cewiveerefMeÙece

lev$e

(6) DeÛej lev$e — meesef[Ùece keäueesjeF[—

peue lev$e

(ye) Skeâ Ieškeâ lev$e efkeâmes keânles nQ ? meuHeâj lev$e keâe

ØeeJemLee DeejsKe yeveekeâj mecePeeFS~ 3

(me) vevmš& kesâ efJelejCe efveÙece keâer JewOelee kesâ efueS DeeJeMÙekeâ

MeleX keäÙee nQ ? 1

(a) Match (A) with (B) :

    (A)                      (B)

(1) Congruent point — Heterogenous

system

(2) Desilverisation of lead — Gibbs

(3) Phase rule — Lead silver

system

(4) Distribution law — Zero degree of

freedom

(5) Transition temperature — Zn-Mg system

(6) Nonvariant system — NaCl-water

system

(9) (10)

I-204 P.T.O. I-204



(b) What is one component system ? Explain

sulphur system with suitable phase diagram.

(c) What are the conditions of validity for Nernst

distribution law ?

FkeâeF&—IV / UNIT-IV

Q. 4. (De) keâesueje@Me keâe efveÙece nw : 1

(1)  = a – c

(2)  = a + c

(3)  = c – a

(4)  = a × c

(ye) peue keâe DeeÙeefvekeâ iegCeveHeâue nw : 1

(1) 1 × 10–7

(2) 1 × 10–14

(3) 1 × 107

(4) 1 × 1014

(me) Ûeeuekeâleeceeheer Devegceeheve keâe efmeæevle yeleeFS SJeb

efvecveefueefKele efJeefYevve DevegceeheveeW kesâ efueS Devegceeheve Je›eâ

yeveeFS : 4

(1) Øeyeue Decue — Øeyeue #eej kesâ ceOÙe

(2) Øeyeue Decue — ogye&ue #eej kesâ ceOÙe

(3) ogye&ue Decue — Øeyeue #eej kesâ ceOÙe

(4) ogye&ue Decue — ogye&ue #eej kesâ ceOÙe

(a) Kohlrausch’s law is expressed by :

(1)  = a – c

(2)  = a + c

(3)  = c – a

(4)  = a × c

(b) The ionic product of water is :

(1) 1 × 10–7

(2) 1 × 10–14

(3) 1 × 107

(4) 1 × 1014

(c) State the principle of conductometric

titration and draw titration curve for titration

between :

(1) Strong acid – strong base

(2) Strong acid – weak base

(3) Weak acid – strong base

(4) Weak acid – weak base

DeLeJee OR

(De) DeeÙeefvekeâ Ûeeuekeâlee, DeeÙeefvekeâ ieefleMeeruelee SJeb

DeefYeieceveebkeâ keâes mecePeeFS~ 1½

(ye) Devevle leveglee hej ogye&ue efJeÅegle DeheIešdÙeeW keâer leguÙeebkeâer

Ûeeuekeâlee kesâ efveOee&jCe kesâ efueS keâesueje@Me keâe efveÙece efkeâme

Øekeâej GheÙeesieer nw ? GoenjCe meefnle mecePeeFS~ 1½

(11) (12)
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(me) Øeyeue efJeÅegle DeheIešdÙeeW kesâ efueS ef[yeF& nkeâue Dee@vemeeiej

keâe efmeæevle keäÙee nw ? yeleeFS~ 2

(o) efvecveefueefKele peesÌ[e meceDeeÙeve ØeYeeJe Øeoe|Mele keâjlee nw : 1

(1) HCl – HNO3

(2) NH4Cl – NaCl

(3) HCl – H2S

(4) HCl – H2SO4

(a) Explain the term ionic conductivity ionic

mobility and transport number.

(b) How Kohlrausch’s law helpful in determining

the equivalent conductivity of weak electrolytes

at infinite dilution ? Explain with suitable

example.

(c) What is Debye Huckel Onsagar theory of

strong electrolyte ? Explain.

(d) Which of the following pair will show

common ion effect :

(1) HCl – HNO3

(2) NH4Cl – NaCl

(3) HCl – H2S

(4) HCl – H2SO4

FkeâeF&—V / UNIT-V

Q. 5. (De) efvecveefueefKele hej mebef#ehle efšhheCeer efueefKeS : 3

(1) efj[e@keäme efJeYeJe

(2) ueJeCe mesleg

(ye) efJeÅegle jemeeÙeefvekeâ mesue ceW Dee@keämeerkeâjCe keâer ef›eâÙee efkeâme

Fueskeäš^es[ hej nesleer nw :  1

(1) Svees[ hej

(2) kewâLees[ hej

(3) ueJeCe mesleg hej

(4) oesveeW ceW mes efkeâmeer Yeer Fueskeäš^es[ hej

(me) efvecveefueefKele ceW Devlej mhe° keâerefpeS : 2

(1) ØeeLeefcekeâ SJeb efÉleerÙekeâ ceevekeâ Fueskeäš^es[

(2) efJeÅegle DeheIešveerÙe mesue SJeb JeesušsFkeâ mesue

(o) efvecve ceW mes keâewve mee ØeeceeefCekeâ mesue nw :  1

(1) kewâ[efceÙece mesue

(2) ueskeâueebMeer mesue

(3) HeäÙetue mesue

(4) [sefveÙeue mesue

(a) Write short notes on :

(1) Redox potential

(2) Salt bridge

(13) (14)
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(b) The site of oxidation is an electro-chemical

cell is :

(1) Anode

(2) Cathode

(3) Salt bridge

(4) Both electrode

(c) Write difference between :

(1) Primary and secondary standard

electrode

(2) Electrolytic cell and Voltaic cell

(d) Which of following cell is standard cell :

(1) Cadmium cell

(2) Leclanche cell

(3) Fuel cell

(4) Denial cell

DeLeJee OR

Gl›eâceCeerÙe Fueskeäš^es[ keäÙee nQ ? efJeefYevve Øekeâej kesâ Gl›eâceCeerÙe

Fueskeäš^es[eW keâes Gvekesâ Fueskeäš^es[ efJeYeJe, Fueskeäš^es[ DeefYeef›eâÙee

meefnle mecePeeFS~  7

What is reversible electrode ? Explain various

types of reversible electrodes with their electrode

potential and electrode reaction.

——

(15) (16)
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