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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 five questions. One question from

each unit is compulsory. Marks are indicated

against each question.

FkeâeF&—I / UNIT-I

Q. 1. (De) T<ceeieeflekeâer kesâ ØeLece efveÙece keâe ieefCeleerÙe meceerkeâjCe

nw : 1

(i) dU = pdV – dq

(ii)
V

U
Cv

T

 
  

(iii) dU = dq – pdV

(iv) H = E + PV

(ye) Cp – Cv = R keâes JÙeglhevve keâerefpeÙes~ 2

(me) petue Lee@cemeve efveÙece keäÙee nw ? DeeoMe& iewme kesâ efueÙes petue

Lee@cemeve iegCeebkeâ keâer JÙeeKÙee keâjes~ 4

(a) Mathematical expression for first law of

Thermodynamic is :

(i) dU = pdV – dq

(ii)
V

U
Cv

T

 
  

(iii) dU = dq – pdV

(iv) H = E + PV
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(b) Derive Cp – Cv = R.

(c) What is Joule Thomson law ? Explain Joule

Thomson coefficient for an ideal gas.

DeLeJee OR

(De) H leLee He kesâ efueÙes 
T

T

P

 
  

 keâe ceeve neslee nw : 1

(i) MetvÙe mes DeefOekeâ

(ii) MetvÙe mes keâce

(iii) MetvÙe kesâ yejeyej

(iv) FveceW mes keâesF& veneR

(ye) mejvOeÇ [e@š ØeÙeesie keâe JeCe&ve keâjes~ Øeefleueesceve leehe keäÙee nw ? 2

(me) Deblej yeleeFÙes : 4

(i) efJemleerCe& leLee ienve iegCe

(ii) SvLewuheer leLee Deebleefjkeâ Tpee&

(a) Value of 
T

T

P

 
  

 for H and He is :

(i) More than zero

(ii) Less than zero

(iii) Equal to zero

(iv) None of these

(b) Describe porous dot experiment. What is

inversion temperature ?

(c) Write differences :

(i) Extensive and intensive property

(ii) Enthalpy and internal energy

FkeâeF&—II / UNIT-II

Q. 2. (De) mJele: Øe›eâceeW ceW cegòeâ Tpee& ceW heefjJele&ve nw : 1
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(5) (6)

(i) 0

(ii) < 0

(iii) > 0

(iv) None of these

(ye) efvecveefueefKele keâer JÙeglhevve keâerefpeS :

(i)
 

P

G
G H T

T

 
     

 
2

(ii)
2

1

V
S nR n

V
   2

(iii)
2 2

1 1

T V
S 2.303 n Cv log R log

T V

 
   

 
2

(a) Free energy change in spontaneous process :

(i) 0

(ii) < 0

(iii) > 0

(iv) None of these

(b) Derive the following :

(i)
 

P

G
G H T

T

 
     

 

(ii)
2

1

V
S nR n

V
  

(iii)
2 2

1 1

T V
S 2.303 n Cv log R log

T V

 
   

 

DeLeJee OR

(De) efkeâmeer Fbpeve keâer o#elee Mele ØeefleMele nesieer Ùeefo efmebkeâ

kesâ leeheceeve keâes jKee peeS : 1

(i) 273 K

(ii) 298 K

(iii) 300 K

(iv) 0 K



(7)

(ye) T<ceeieeflekeâer kesâ efÉleerÙe efveceÙe kesâ efJeefYevve keâLeveeW keâes

efueefKeÙes~ 3

(me) efvecveefueefKele hej efšhheCeer efueefKeÙes : 1½+1½=3

(i) cegòeâ Tpee&

(ii) Svš^e@heer

(a) Efficiency of any engine will be hundred

percent if temperature of sink be kept on :

(i) 273 K

(ii) 298 K

(iii) 300 K

(iv) 0 K

(b) Write various statements of second law of

thermodynamics.
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(c) Write notes on :

(i) Free Energy

(ii) Entropy

FkeâeF&—III / UNIT-III

Q. 3. (De) Skeâ Ieškeâ leb$e nw : 1

(i) yeHe&â-peueJee<he leb$e

(ii) Zn – Mg leb$e

(iii) CuSO4 – H2O leb$e

(iv) Ghejesòeâ ceW mes keâesF& veneR

(ye) >eve&mš efJelejCe efveÙece keâes JÙeglhevve keâerefpeÙes~ 2

(me) Zn – Mg leb$e keâes efJemleej mes mecePeeFÙes~ 4

(a) One component system is :



(i) Ice – water vapour system

(ii) Zn – Mg system

(iii) CuSO4 – H2O system

(iv) None of the above

(b) Derive Nernst distribution law.

(c) Explain Zn - Mg system in detail.

DeLeJee OR

(De) mJeleb$elee keâer keâesefš keâer heefjYee<ee oerefpeÙes~ 1

(ye) efJelejCe efveÙece mes efJeÛeueve keâer efJeJesÛevee keâerefpeÙes~ 3

(me) efšhheCeer efueefKeÙes :

(i) ef$ekeâ eEyeog 1½

(ii) ues[ keâe efJejpeleerkeâjCe 1½

(a) Define degree of freedom.

(b) Discuss deviation from distribution law.

(c) Write notes on :

(i) Triple point

(ii) Desilverisation

FkeâeF&—IV / UNIT-IV

Q. 4. (De) Deesvemeeiej meceerkeâjCe keâe ™he nw : 1

(i) v KD   

(ii) aKV 

(iii)  v A B C      

(iv)  A B C      
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(ye) 25°C hej AgCl keâe efJeuesÙelee iegCeveHeâue 1.56 × 10–14

nw~ AgCl keâer efJeuesÙelee gm/lit ceW %eele keâjes~ 2

(me) efšhheCeer efueefKeÙes :

(i) DeefYeieceveebkeâ efveOee&jCe keâer ieefleceeve meercee efJeefOe 2

(ii) DeesmšJeeu[ keâe leveglee efveÙece 2

(a) Form of Onsager equation is :

(i) v KD   

(ii) aKV 

(iii)  v A B C      

(iv)  A B C      

(b) The solubility product of AgCl on 25°C is

1.56 × 10–14. Find solubility of AgCl in gm/lit.

(c) Write notes on :

(i) Moving boundary method for determining

transport number

(ii) Ostwald's dilution law

DeLeJee OR

(De) Heâe@efce&keâ Decue leLee Smeerefškeâ Decue keâe efJeÙeespeve efmLejebkeâ

›eâceMe: 21.4 × 10–5 leLee 1.8 × 10–5 nw~ oesveeW DecueeW

keâer meeceLÙe& keâer leguevee keâerefpeÙes~ 1

(ye) efvecveefueefKele Ûeeuekeâlee cetuekeâ Devegceeheve keâes mecePeeFÙes :

(i) Øeyeue Decue leLee Øeyeue #eej Devegceeheve 1½

(ii) ogye&ue Decue leLee ogye&ue #eej Devegceeheve 1½

(11)
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(me) keâesueje@Me keâe efveÙece keäÙee nw ? JÙeeKÙee keâerefpeÙes~ 2

(o) ßeevle ØeYeeJe keâes mecePeeFÙes~ 1

(a) Dissociation constant of Formic acid and

Acetic acid is 21.4 × 10–5 and 1.8 × 10–5

respectively. Compare acidic strength of

both acids.

(b) Explain conductometric titration of the

following :

(i) Strong acid and strong base titration

(ii) Weak acid and weak base Titration

(c) What is Kohlrausch law ? Discuss it.

(d) Explain Relaxation Effect.

FkeâeF&—V / UNIT-V

Q. 5. (De) Gl›eâceCeerÙe Fueskeäš^es[ keäÙee nw ? ØelÙeskeâ Øekeâej kesâ

Gl›eâceCeerÙe Fueskeäš^es[ keâes meesoenjCe mecePeeFÙes~ 3

(ye) efJeÅegle jemeeÙeefvekeâ ßesCeer keäÙee nw ? Fmekesâ kegâÚ DevegØeÙeesieeW

keâe JeCe&ve keâerefpeÙes~ 3

(a) What is reversible electrode ? Explain each

type of reversible electrode with examples.

(b) What is Electrochemical Series. Describe

some applications of these.

DeLeJee OR

efšhheCeer efueefKeÙes :

(i) õJe-õJe mebiece efJeYeJe 2

(13)
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(ii) meb#eejCe 2

(iii) pH ceeheve ceW efJeÅegle Jeenkeâ yeue kesâ DevegØeÙeesie 2

Write notes on :

(i) Liquid-Liquid Junction Potential

(ii) Corrosion

(iii) Application of EMF measurement in pH

determination

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

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 the questions.

FkeâeF&–I / Unit–I

Q. 1. (De) T<ceeieeflekeâer kesâ ØeLece efveÙece keâes efJeefYevve mecYeJe lejerkeâeW

mes efueKekeâj mecePeeFS~ ØeLece efveÙece kesâ ieefCeleerÙe JÙebpekeâ

keâer hegef° keâerefpeS~ 4

Explain the first law of thermodynamics in all

possible ways. Derive the mathematical

expression for first law.

(ye) petue-Lee@cemeve ØeYeeJe keäÙee nw ? Fmekeâer GheÙeesefielee

mecePeeFS~ 3

What is Joule-Thomson effect ? Explain its

uses.

DeLeJee OR

(De) efkeâjÛee@Heâ meceerkeâjCe keâer JÙeglheefòe keâerefpeS SJeb Fmekesâ

DevegØeÙeesie mecePeeFS~ 4

Derive Kirchoff's equation and explain its

applications.

(ye) Gl›eâceCeerÙe SJeb Devegl›eâceCeerÙe Øe›eâce keâes heefjYeeef<ele keâj

GveceW Devlej mhe° keâerefpeS~ 3

Define reversible and irreversible reaction

and differentiate them.

FkeâeF&–II / Unit–II

Q. 2. (De) keâeveex ØecesÙe keâes efueefKeS SJeb efmeæ keâerefpeS efkeâ efveÙele

leeheeW hej keâeÙe& keâjves Jeeues meYeer Gl›eâceCeerÙe FbpeveeW keâer

o#elee meceeve nesleer nw~ 4

Write Carnot's theorem and prove that the

efficiency of all reversible heat engines

working between two constant temperature

is same.
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(ye) SCš̂e@heer heefjJele&ve keâer ieCevee keâerefpeS peye DeeoMe& iewme kesâ

5 ceesue 27°C hej 2 efuešj mes 20 efuešj lekeâ Øemeej

keâjles nQ~ 3

Calculate the entropy change which occurs

when 5 moles of ideal gas expands at 27°C

from 2 litres to 20 litres.

DeLeJee OR

(De) SCš̂e@heer keâer heefjYee<ee oerefpeS~ DeeoMe& iewmeeW kesâ efceßeCe keâer

SCš̂eheer kesâ efueS JÙebpekeâ Glhevve keâerefpeS~ 3½

Give definition of entropy. Derive an

expression for entropy of mixture of ideal

gases.

(ye) efmeæ keâerefpeS : 3½

2 1

1 2

P V
G RT n RT n

P V
   

Prove that :

2 1

1 2

P V
G RT n RT n

P V
   

FkeâeF&–III / Unit–III

Q. 3. (De) meceDeeÙeve ØeYeeJe keäÙee nw ? GoenjCe Éeje mhe°

keâerefpeS~ 3½

What is common ion effect ? Explain with

suitable example.

(ye) nsC[jmeve meceerkeâjCe keâer JÙeglheefòe keâerefpeS SJeb Fmekesâ

DevegØeÙeesieeW keâe JeCe&ve keâerefpeS~ 3½

Derive Henderson equation and discuss its

applications.

DeLeJee OR

(De) õJÙeevegheeleer ef›eâÙee keâe efveÙece mecePeeFS~ 3

Explain Law of Mass Action.

(ye) cegòeâ Tpee& leLee meecÙe efmLejebkeâ kesâ ceOÙe keäÙee mebyebOe

neslee nw ? meceerkeâjCe G = – RTnka keâer JÙeglheefòe

keâerefpeS peneB ka meecÙe efmLejebkeâ nw~ 4

What is the relation between free energy and

equilibrium constant ? Derive equation G =

– RTnka where ka is equilibrium constant.
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FkeâeF&–IV / Unit–IV

Q. 4. (De) ØeeJemLee DeejsKe kesâ DeeOeej hej meuHeâj leb$e keâe JeCe&ve

keâerefpeS~ 4

Describe sulphur system with the help of

phase diagram.

(ye) õJe   Jee<he kesâ efueS keäueeefmeÙeme keäuesheje@ve meceerkeâjCe

keâer JÙeglheefòe keâerefpeS~ 3

Derive Clausius-Clapeyron equation for liquid

  vapour equilibrium.

DeLeJee OR

efJelejCe efveÙece keâer JÙeeKÙee keâerefpeS~ Fmekesâ meercee yevOeve keäÙee

nQ ? Fme efveÙece keâes mebiegCeve Je efveÙeespeve kesâ efueS mebMeesefOele

keâerefpeS~ 7

Explain distribution law. What is its limitations ?

Modify this law for association and dissociation.

FkeâeF&–V / Unit–V

Q. 5. (De) ØekeâeMe jemeeÙeefvekeâ DeefYeef›eâÙeeSB keäÙee nQ ? Ùes T<ceerÙe

DeefYeef›eâÙeeDeeW mes efkeâme lejn efYevve nQ ? 3

What are photochemical reactions ? How

are they differ from thermal reactions ?

(ye) ØekeâeMe jemeeÙeefvekeâ leguÙelee efveÙece keäÙee nw ? 3

What is law of photochemical equivalence ?

DeLeJee OR

(De) ØekeâeMe meg«eenerkeâjCe keäÙee nw ? heeBÛe GoenjCe efueefKeS pees

jemeeÙeefvekeâ Øe›eâce ceW ØekeâeMe meg«eenerkeâjCe keâe keâeÙe& keâjles

nQ ? 3

What is photosensitisation ? Write five

examples which act as photosensitiser in

chemical process.

(ye) keäJeebšce o#elee mes Deehe keäÙee mecePeles nQ ? H2 leLee Cl2

kesâ mebÙeesie keâer keäJeebšce o#elee 106 nw peyeefkeâ H2 leLee

Br2 kesâ efueS keäJeebšce o#elee keâe ceeve 0.01 nw~ Fme

Devlej keâes keâejCe meefnle mecePeeFS~ 3
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What do you understand by quantum yield ?

Quantum yield for combination of H2 and Cl2

is 106 and quantum yield for combination of

H2 and Br2 is 0.01. Explain the difference in

quantum yield giving reason.

——
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