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S-624
B.Sc. (Part-II) Examination, 2015

CHEMISTRY

Third Paper

(Physical)

Time Allowed : Three Hours ] [ Maximum Marks : 50

(i) Answer questions in all.

(ii) is 

(iii) Attempt question from each unit.

(iv) Log tables will be supplied on request.

1. Answer the following : 2×10

(a) Why hydrogen and helium get warmed

up on adiabatic expansion through Porus

plug while most of the gases get cooled?

CH
3
COOH-CH

3
COONa 

(j) A substance has its triple point (o) at 180C

and 0.5 atm. Its normal melting point (A)

is 200C and its normal boiling point (B) is

3000C. Sketch the phase diagram for the

substance. What-Phases are in equilibrium

along line OB.

(o) 180C 

(A)

200C (B) 3000C 

OB 

2. (a) Show that for an isothermal process Re-

versible  work of expansion is greater than

the irreversible work of expansion.

(b) Six moles of an ideal gas expand isother-

mally and Reversibly from a volume of

1dm3 to a volume of 10 dm3 at 270C.

What is the work done? 3½

270C 1dm3 10 dm3

kegâue ØeMveeW kesâ Gòej oerefpeS~

nw~

ØelÙeskeâ FkeâeF& mes ØeMve keâerefpeS~

ceeBieves hej uee@ie meejCeer oer peeSieer~

efvecveefueefKele kesâ Gòej oerefpeS :

neF[êspeve Deewj nerefueÙece heesjme hueie mes efmLejes<ce ØemeejCe
keâjves hej keäÙeeW iejce nes peeleer nQ peyeefkeâ DeefOekeâlej iewme W

yeHeâj keâe r yeHeâj ef›eâÙee
keâes mecePeeFÙes~

Skeâ heoeLe& keâe e f$ekeâ e fyevog leLee 0.5
JeeÙegceC[ueerÙe oeye hej nw~ Gmekeâe meeceevÙe ieueveebkeâ 

leLee meeceevÙe keäJeLeveebkeâ hej nw~
heoeLe& keâe efvekeâeÙe efÛe$e jsKeebefkeâle keâefjS~ jsKee hej
keâewve mes ØeeJemLee meewcÙeeJemLee ceW nQ~

oMee&FS efkeâ Skeâ meceleeheerÙe Gl›eâceCeerÙe Øe›eâce ceW efkeâÙee
ieÙee keâeÙe& Devegl›eâceCeerÙe Øe›eâce mes DeefOekeâ        nw~ 4

peye Skeâ DeeoMe& iewme kesâ 6 ceesue meceleeheerÙe Gl›eâceCeerÙe
efJeefOe mes  hej DeeÙeleve mes 
DeeÙeleve lekeâ Hewâueleer nw lees efkeâÙee ieÙee keâeÙe& efkeâlevee nw?

heeBÛe 

ØeMve meb. 1 DeefveJeeÙe& 

Skeâ 

FkeâeF& 
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"C[er nes peeleer nQ~

efkeâve heefjefmLee fleÙeeW ceW efmLej oeye hej DeefYeef›eâÙee T<cee
efmLej DeeÙeleve hej DeefYeef›eâÙee T<cee kesâ yejeyej nesleer nw?

efkeâmeer T<ceeMees<eer peueerÙe DeheIešdÙe keâer efJeuesÙelee hej leehe
keâe keäÙee ØeYeeJe nesiee~ Deheves Gòej kesâ DeewefÛelÙe keâes yeleeSb~

efvecveefueefKele efmLeefleÙeeW ceW mes efkeâve ceW SCšêsheer keâe ceeve
DeefOekeâ nesiee?

ueesns kesâ Skeâ ÛegcyekeâerÙe šgkeâÌ[s Ùee DeÛegcyekeâerÙe šgkeâÌ[s
ceW

efkeâmeer iewme kesâ 1  keâer SCšêsheer peye efkeâ Jen
1 ueeršj kesâ yele&ve ceW nw Ùee 2 ueeršj kesâ yele&ve ceW nw~

yeÛeer SCšêsheer keäÙee nesleer nw?

neF[ê skeäueesefjkeâ Decue leLee mee sef[Ùece neF[ê skeämeeF[ ke sâ
peueerÙe efJeueÙeveeW kesâ Ûeeuekeâleeceeheer Devegceeheve kesâ Je›eâ keâer
efJeJesÛevee keâerefp eS~

›eâeefvlekeâ efJeueÙeve leehe›eâce keäÙee nw? GoenjCe   efnle
mecePeeFS~

 keâehej meuHesâš kesâ efJeueÙeve ceW keâehej keâer Skeâ ÚÌ[
leLee  efveefkeâue meuHesâš kesâ efJeueÙeve ceW efveefkeâue keâer
Skeâ ÚÌ[ [gyeeskeâj leLee oesveeW efJeueÙeveeW keâes ueJeCe me sleg
Éeje peesÌ[ keâj Skeâ mesue yeveeÙee ieÙee nw~ Ùeefo

(leLee)
nw, lees

Oeveelcekeâ Fueskeäšês[ keâewve mee nesiee?

mesue ceW mesue DeefYeef›eâÙee keäÙee nesieer~

(b) Under what conditions heat of reaction

at constant pressure and heat of reac-

tion at constant volume be equal?

(c) Explain the effect of temperature on the

solubility of an electrolyte given that the

dissolution of the electrolyte in water is

an endothermic process.

(d) Which will have greater entropy in the fol-

lowing cases.

(i) a magnetised or a non-magnetised

piece of iron

(ii) a mole of gas contained in a con-

tainer of one liter capacity or that

contained in a container of two liter

capacity.

mole

(e) What is Residual entropy?

(f) Discuss the curve obtained in the con-

ductometric titration of an aqueous so-

lution of Hydrochloric acid and aqueous

solution of sodium hydroxide.

(g) What is critical solution temperature? Ex-

plain giving example.

(h) A cell is prepared by dipping a copper rod

in 1M CuSO
4
 solution and a nickel rod in

1M NiSO
4
 solution and joining the two

solutions by a salt bridge. If

1M 

1M 

V34.0Cu/E0
cu and 

V25.0–Ni/E0
Ni

respectively.

(i) Which electrode will be positive?

(ii) What will be the cell reaction?

(i) Explain the buffer action of CH
3
COOH-

CH
3
COONa buffer.
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3. (a) Derive Kircoff's equation for variation of

enthalpy of a reaction with temperature.

4

(b) Calculate H for the reaction

CH2=CH2(g)+3O2(g)  2CO2(g)+2H2O( )

given the following bond energies.

Bond C-H O=O C=O O–H C=C

Bond Energy 416.2 493.7 711.3 464.4 615.0

(KJ/mole)

CH2=CH2(g)+3O2(g)  2CO2(g)+2H2O( )

( H)

C-H O=O C=O O–H C=C

416.2 493.7 711.3 464.4 615.0

(KJ/mole) 3½

4. (a) Prove that the total entropy of a system

and its surroundings increases during an

irreversible process. 4

(b) What are Azeotropic mixtures? Why

Azeotropic mixtures are constant boiling

mixtures? 4

8. (a) Giving a suitable example, explain what

is the difference between a concentra-

tion cell and a chemical cell. 2½

(b) Derive the expression for emf of a con-

centration cell with and without transfer-

ence. 5

9. (a) State Phase rule and explain the terms

involved in it. 4

(b) Discuss the phase diagram of sulphur sys-

tem. 3½

DeefYeef›eâÙee keâer T<cee keâe leehe›eâceevegmeej heefjJele&ve oMee&ves
Jeeues efkeâjÛeeHeâ meceerkeâjCe keâer JÙeglheefòe keâerefpeS~

DeefYeef›eâÙee

ceW DeefYeef›eâÙee T<cee  keâer ieCevee keâerefpeS~

Ùee fo

yevOe

yevOe Tpee&

melÙeeefhele keâerefpeS efkeâ efkeâmeer efvekeâeÙe leLee heefjmej keâer
kegâue SCšêheer meceleeheerrÙe Devegl›eâceCeerÙe Øemeej ceW yeÌ{leer
nw~

efmLej keäJeeLeer efceßeCe keäÙee nesles nQ? efmLej keäJeeLeer efceßeCe
efmLej keäJeLeveebkeâ efceßeCe keäÙeeW nesles nQ?

GheÙegòeâ GoenjCe osles ngS mecePeeSB efkeâ meevõlee mesue leLee
jemeeÙeefvekeâ mesue ceW keäÙee efYeVelee nesleer nw~

šêbmeheesš& meefnle leLee efyevee šêvmeheesš& Jeeues meevõlee mesue
kesâ efJe.Jee.ye. kesâ JÙebpekeâeW keâe efveieceve keâerefpeS~

ØeeJemLee efveÙece keâe keâLeve keâerefpeS leLee ØeÙegòeâ heoeW keâer
JÙeeKÙee keâerefpeS~

meuHeâj kesâ efvekeâeÙe ØeeJemLee keâer efJeJesÛevee keâerefpeS~

∆

 → 

 → 

∆

l

l
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(b) Calculate the entropy change when  2

moles of an ideal gas are allowed to ex-

pand reversibly at 298 K from a pressure

of 10 atmosphere to a pressure of 2 at-

mosphere. 3½

298 K 

5. (a) Derive the relation 4

PT
)G(

THG

(b) Derive an expression to prove that mul-

tistep extraction is more effective than a

single step extraction. 3½

6. (a) What do you understand by specific and

equivalent conductance of an electrolyte?

How are they related? Why specific con-

ductance decreases whereas equivalent

conductance increases with dilution? 4

(b) Specific conductance of a 0.12N solution

of an electrolyte is 0.024 ohm–1cm–1.

Find out its equivalent conductance.3½

0.12N 

0.024 ohm–1cm–1 

7. (a) How is transport number of an ion re-

lated to its ionic conductance? The trans-

port number of Ag+ ion in AgNO
3
 solution

is 0.48. The equivalent conductance of

AgNO
3
 at infinite dilution is 120 ohm–1

cm–2equi–1 , calculate the ionic conduc-

tance of NO
3
–1 ion. 3½

Ag+ ion 

120 ohm–1 cm–2equi–1 

NO
3
–

SCšêheer heefjJele&ve keâer ieCevee keâerefpeS peye efkeâ Skeâ DeeoMe&
iewme kesâ 2 ceesue keâe Gl›eâceCeerÙe Øemeej hej 10
JeeÙegceC[ue oeye mes 2 JeeÙegceC[ue oeye lekeâ neslee nw~

JÙeglheefòe keâerefp eÙes

keâF& heoeW ceW efve<keâ<e&Ce keâer efJeefOe Skeâ heo      efve<keâ<e&Ce mes

DeefOekeâ GheÙeesieer nw , Fme nsleg JÙebpekeâ keâer JÙeglheefòe keâerefpeS~

efJeefMe° Ûeeuekeâlee leLee leguÙeebkeâer Ûeeuekeâlee     Deehe keäÙee

mecePeles nQ? Fvece W keäÙee mecyevOe nw? leveglee yeÌ{eves hej

efJeefMe° Ûeeuekeâlee keäÙeeW Iešleer nw peyeefkeâ leguÙeebkeâer Ûeeuekeâlee

yeÌ{leer nw?

Skeâ DeheIešdÙe kesâ efJeueÙeve keâer efJeefMe° Ûeeuekeâlee

nw~ Gmekeâer leguÙeebkeâer Ûeeuekeâlee

efvekeâee fueS~

Skeâ DeeÙeve kesâ DeefYeieceveebkeâ leLee DeeÙeefvekeâ Ûeeuekeâlee ceW

keäÙee mecyevOe nw?

keâe efmeuJej veeFšŝš kesâ efJeueÙeve ceW DeefYeieceveebkeâ

0.48 nw~ efmeuJej veeFšŝš keâer Devevle leveglee hej leguÙeebkeâ

Ûeeuekeâlee  nw~ efJeueÙeve

ceW  DeeÙeve keâer DeeÙeefvekeâ Ûeeuekeâlee efvekeâeefueS~










∂
∆∂
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