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CH,COOH-CH,COONa Jefedj Ieie yereij ereilie
kede mecePeeFUe~
A substance has its triple point (0) at 18°C
and 0.5 atm. Its normal melting point (A)
is 20°C and its normal boiling point (B) is
300°C. Sketch the phase diagram for the
substance. What-Phases are in equilibrium
along line OB.
Sked heoeLe kede eSeked eyevo (o) 18°C lelee 0.5
JecUeceC [ueele oeye hej n~ Gmekede meecesvUe ieuevesked (A)
20°C leLee mesceevle keleLevesked (B) 300°C fej n~
eoeLe kede evekedeUe eleSe jKeeekedle keiejS~ jKee OB fej
fedeve me JeedemLee meecUeedemLes ce n~

Unit -1

FhedeF - 1
Show that for an isothermal process Re-
versible work of expansion is greater than
the irreversible work of expansion.
OMeeFS eked Sked meceleshesUe GlogaceCeelle Tesedoe ce ehedliee
ieUee KeieUe DeveledceCesUe feeice me DeeOcked n~ 4
Six moles of an ideal gas expand isother-
mally and Reversibly from a volume of
1dm?® to a volume of 10 dm?® at 27°C.
What is the work done? 3%
peye Sked DecoMe ieme ked 6 ceeue mecelecheelle GloedceCeele
2ee0e me 27°C hej 1dm3 Deelleleve me 10 dm3
Desleleve leked fiduelee n lee chedliee ielle kedele ekedlevee n?
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B.Sc. (Part-11) Examination, 2015
CHEMISTRY
Third Paper

(Physical)
Time Allowed : Three Hours ] [ Maximum Marks : 50
Note : (i) Answer five questions in all.
fedue heele OeMvee ked Gogj otepeS~
(i) Question No. 1 is compulsory.
eMve me. 1 Deeveleelle n~
(i) Attempt one question from each unit.
lelUsked FheieF me Sked febve kedeepeS~
(iv) Log tables will be supplied on request.
ceeicve hej ugeie meejCee 0¢ peeSiee~
1. Answer the following : 2x10
evecveeueeKele ked Goej oeepeS :
(a) Why hydrogen and helium get warmed

up on adiabatic expansion through Porus
plug while most of the gases get cooled?

neF [epeve Deej neeusUece heejme hueie me emLejecce femeejCe

fedjve hej kelee iejce ne peelee n peyeeked DecOckedlej ieme
P.T.O.



(b)

(©)

(d)

(e)
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(2)

"C[e ne peelee n~

Under what conditions heat of reaction

at constant pressure and heat of reac-

tion at constant volume be equal?

ckedve feejemLecleUee ce emlej oeye fej DeeYeereiUee T eoee

emLej DesUeleve hej DeeVewedlee Tecee ked yejeyej nelee n?

Explain the effect of temperature on the

solubility of an electrolyte given that the

dissolution of the electrolyte in water is
an endothermic process.

cheimee T<ceeMescee peueele DeheleSUs kede eleusUeles hej leche

fede keUee feYeede neiee~ Defeve Goe ked DeselelUe hede yeleeS~

Which will have greater entropy in the fol-

lowing cases.

vecveeueeKele emleelelee ce me ekedve ce SCSehee kede coeve

DecOcked neice?

(i) a magnetised or a non-magnetised
piece of iron
Ugen ked Sked Uecyekedele Shell Uee Dellcyekedele Shea[
¥;

(i) a mole of gas contained in a con-
tainer of one liter capacity or that
contained in a container of two liter
capacity.
ekedmee feme ked 1 mole kede SCSehee peye eked Jen
1 ueeS ked yeleve ce n Uee 2 ueeSj ked yeleve e n~

What is Residual entropy?

yelee SCSefee kelke nelee n?

Q)

(9)

(h)

S-624

3)

Discuss the curve obtained in the con-
ductometric titration of an aqueous so-
lution of Hydrochloric acid and aqueous
solution of sodium hydroxide.
neF [ekeuesejled Decue leLee mese[Usce neF [ekemeeF [ hed
peuceUe edeuelevee ked Useushedleeceshes Deveceeheve ked Joreh kede
eJedelevee KedeepeS~
What is critical solution temperature? Ex-
plain giving example.
eieevieked eleueleve leeteseice kelee n? GoenjCe enle
mecePeeF S~
A cell is prepared by dipping a copper rod
in 1M CuSO, solution and a nickel rod in
1M NiSO, solution and joining the two
solutions by a salt bridge. If
M Keiehej meuredS ked eleucUeve ce Kedehej kede Sked U[
leLee 1M eveskedue meuedS ke eeueleve ce eveekedue ede
Sked UL [yeekedj leLee oevee eleuellvee kede uedeCe mele
Eeje pee[ ketj Sked meue yeveslee iele n~ Ueeo
Ecu++ /Cu = +0.34V and (lele)
Exi++ /Ni =—0.25V , |g
respectively.
(i) Which electrode will be positive?

Oeveelceked FuekeSe] Kedeve mee neige?
(i) What will be the cell reaction?

meue e meus DeeYeeedlke kelke neiee~

Explain the buffer action of CH,COOH-
CH,COONa buffer.

P.T.O.
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C)
(b) What are Azeotropic mixtures? Why

Azeotropic mixtures are constant boiling
mixtures? 4
emLej kedeeLee eceBeCe keUse nele n? emLej kedeeLee eceReCe
emLej keeLeveeked eceBeCe kelee nele n?
Unit- 1V
FheieF - 1v

(a) Giving a suitable example, explain what
is the difference between a concentra-
tion cell and a chemical cell. 2%
Gheleed GoenjCe ole nS mecePeeS ekea meevGlee meue leLes
jemeeUeeveked meue ce kelke eYelelee nelee n~

(b) Derive the expression for emf of a con-
centration cell with and without transfer-
ence. 5
SemeheeS meenle leLee eyevee SevmeheeS Jeeue megvOlee meue
fed ee.Jee.ye. ked JUepekede hede eveieceve kedeepeS~

(a) State Phase rule and explain the terms
involved in it. 4
feedemLee evelece kede hedleve hedeepeS leLee JeUeOed heoe kede
JeeKUee kedeepeS~

(b) Discuss the phase diagram of sulphur sys-
tem. 3%

meutedj ked evekedele OeedemLee kede eelelevee KedeepeS~

3.

4.

()

(a) Derive Kircoff's equation for variation of
enthalpy of a reaction with temperature.
DeeYeeredlee keie Tcee hede lesheocicesvemeej heejleleve oleeve
Jeeue ekedjUeeted meceskedjCe hede Jelhesoe KeboepeS~ 4

(b) Calculate DH for the reaction
CH,=CH,(9)+30,(g) ® 2C0,(g)+2H,0(1)
given the following bond energies.

Bond C-H 0=0 C=0 OH cC=C

BondEnergy 416.2 493.7 711.3 464.4 615.0

(KJ/mole)

DeeYeereUee

CH,=CH,(9)+30,(g) ® 2C0,(g)+2H,0(1)
ce DeeYeoeilee Tecee (DH) kede ieCevee kedeepeS~
Ueeo

yev0e C-H O0=0 C=0 O-H C=C

yevOe Tpee

(KJ/mole) 3%

Unit- 11
FhedeF - 11

(a) Prove that the total entropy of a system

416.2 493.7 711.3 464.4 615.0

and its surroundings increases during an
irreversible process. 4
melUesehiele hedeepeS eked ekeamee evekedele leLee heejmej kede
fedue SCSehee mecelestieele DevelgiceCoele femeej ce ye{lee
n~

S-624 P.T.O.
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(b)

€Y

(b)

€Y

(6)

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. 3%
SCSehee heejJeleve kede ieCevee kedeepeS peye eked Sked DecoMe
jeme ked 2 ceeue kede GledceCesle femeej 298 K hej 10
JecUeceCue ogye me 2 JeeUeceClLue ogye leked nelee n~
Derive the relation 4
JUelhes0e kedeep ele

DG = DH+ T 1)
€

Lp
Derive an expression to prove that mul-
tistep extraction is more effective than a
single step extraction. 3%
edF heoe ce evedked<eCe Kede eJeee Sled b0 evedhed<eCe me
DeeOcked Ghelegiee -, Fme nle JUepeked kede JUelheeoe kedeepeS~
Unit- 111
FheeF - 111
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)
7. (a)
S-624

(7)

eJeee™ Useuekedlee leLee leuUeskeie Useuskedlee  Desfi keUee
mecePele n? Fvece keUee mecyevOe n? levelee ye{eve hej
eJeehe ™ Useuekedles keUee leSTee n peyesked leuUeekede Ussuekedles
ye{lee n?

Specific conductance of a 0.12N solution
of an electrolyte is 0.024 ohmtcm™.
Find out its equivalent conductance. 3%
Sked DefieleSUe ked 0.1.2N eleuellve kede edeee™ Useuekedles
0.024 ohm~tcmt n~ Gmelede leuechede Ueeuekedles
evekedeeueS~

How is transport number of an ion re-
lated to its ionic conductance? The trans-
port number of Ag™ ion in AgNO, solution
is 0.48. The equivalent conductance of
AgNO, at infinite dilution is 120 ohm™

1 calculate the ionic conduc-

cm~2equi”
tance of NO, ™" ion. 3%
Sked Deelleve kea Deeeieceveeked leLee DesUeeveked Useuekedlee ce
feUee mecyevOe n?

Ag™ ion keie emeude veeFSS ked eleusUeve ce DesYeiecevesked
0.48 n~ emeulej veeFSS kede Devevle levelee hej leuUeekes
Ueeuekedlee 120 ohm™ cm2equi® n~ eleucleve
ce NOZ Deeleve fede Decleeveled Ueeueledlee eveledeeueS~

P.T.O.
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