(b)

@)
(i)

Explain the following in brief :

4)
eolee nDee heoeLe hejeceiveeSked DeLedee [eFceiveeSked DeLeles
HedjeceiveeSked n?
The permanent dipole moment of a given
substance is 1.2 D and nuclear distance
is 1.5%107® cm. Find whether the given
substance is ionic or non-ionic.
Given : q = 4.8x107'° e.s.u. 3
Sked eolle NS heoeLe kede mLeeF eEleCe 1.2 D Deej Fmekede
veeYekedeUe Ofe 1.5 208 cm. n~ eolee feoeLe Decleeveked
Deledee DeveDesleeveked n, kede ieCevee kedeepeS~
eolie n: q = 4.8x107 e.s.u.
4+2+2+3
Heat capacity of solids

de-Broglie's hypothesis

(iii) Heisenberg's uncertainty principle.

(iv) Photo electric effect

evecveeuecKele kede meffehe ce mecePeeFS :

@)
(i)

"'emee kede T<cee Oegejlee
[e.yeeiuee Kede heejhedubevee

(i) neFpeveyeie kede DeeveMUele emeegevle

(iv) DekeieMe elefele DeYeele

S-627

Time Allowed : Three Hours ]

Note :

=

Explain in brief the following:
evecve kede metiche ce mecePecFS
(a) Black body radiation and Stefan's law. 3

(Printed Pages 8)
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B.Sc. (Part-111) Examination, 2015

CHEMISTRY
Third Paper

(Physical)
[ Maximum Marks : 75
(i) Answer five questions in all.
(i) Question No.1is compulsory.
(i) Answer one question from each unit.
(iv) All parts of every question must be

attempted at one place.

(v) Log table will be provided on demand.
(i) edue heelle OeMvee hed Goej osepeS~
(i) OeMve me.1 Desvedeelle n~
Giii) DelUsked FheieF me Shed JeMve kede Goej oeepeS~
(iv) DelUsked fehve ked meYee Yeeie Sked ne mLeeve bej kedeepeS~
(v) ceeieve hej ueleieCeked meejCee o peeSiee~
10x3,+1

fedecCelede edeskedjCe (yusked yee[e JefUeMeve) leLes mSetedve
fede evelece~

P.T.O.



(b)

(©)

(d)

(e)

Q)
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(2)
In the formation of H-CI, H-Br and H-I,
which has the highest quantum field and
why? 3
H-CI, H-Br and H-1 ke yeveve hej ekeime DeeYeoreilee
fede KedeeSce ugyOelee DesOckedlece neice Deej helee?
What do you mean by Van't Hoff's fac-
tor? Arrange the following with their in-
creasing order of Van't Hoff's factor :
K,Fe(CN),, K Fe(CN),, KNO, and
C,H,,0, - 3
JeeCSnefied ieCosked me Deeheked kelee leelieUe n? evecoeeshedle
fede Gveked JeeCSneted ieCecked ked yefle otice ce JUedeemLele
fedeepeS
K,Fe(CN),, K Fe(CN),, KNO, and
C6H1206
Franck-Condon principle. 3
oedked-hed [ve kede emeaeevle~
Which out of NO, NO* and NO™ is para-
magnetic and why? 3
NO, NO* and NO™ ¢ me keéeve hejeceiveeSked n Degj
felee?
Which of the following will give dipole

moment and why? 3
ct ciI OH

HCl,@@(?@)(E§|4

(9)

(h)

a

(@)
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3)

GheejeuceKele Ueeeiekede ce keieve me Usseieked eEQee DeeleCe
oi¢ Deej kelee?
Raoult's law and its utility. 3
jeGuS kede evelece S Gmekede Gheleesielee~
Chemiluminescence 3
jemeeUeeveked ekedeMe hepe
Bohr's model of Hydrogen atom and its
spectra. 3
neF[epeve hejoseCe keie yeej Eejie leoeMele mejleves Sk
Gmekede mhekeSe~
Derive (Describe) Hamiltonian operator
for hydrogen molecular ion (H;) and write
Schrodinger wave equation of this ion. 4
neF [epeve ceeueekeduej Deeleve (Hp)ked neceueSeeveleve
Dechej S kede JeCeve kedeepeS Deej Fme Deellve ked Beee[vpej
lejie meceekedjCe hede eueekele~

Unit-1 7 FleiF-1
What is dipole moment? How is it experi-
mentally determined? How will you pre-
dict whether a substance is paramagnetic
or dimagnetic or ferromagnetic. 1+4+3
eEOele DeeleCe kelee nelee n? feeleeeieked edeeO¢ Eejie Fme

ekeme ekedeg me evekedeuele n? Deche keéme Feiele kedjie eked
P.T.O.



(b)
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8)

Dekedee- jemeelesveled DecYepeilee 3600 A fej A ® B, ¢
1.0%x107° ceeume B ki 7.0 Joules Mee<eCe kedj
yevele n~ keJeeSce ugeyOe kede ieCevee kedejS~
eolee n 1 N = 6.02x10%%, h = 6.0x10734JS,

C =3%x10® ms™.
Define boiling point of a liquid. Why does
it increase on adding a solute in the lig-
uid? Derive thermodynamically the rela-
tionship of elevation in boiling point of so-
lution and moleculer weight of the solute
in the solvent. 7
OJe Ked KedeLeveeked kede heej Yeecee oeepeS~ OJe ce leeugle
ieoeLe eceuseve fej kedeLevesked kelee e peelee n? Teoee
ieeleked Eje GUUe kedeLevesked leLee Iecuele heoeLe ked DeCeYeej
fed ce0Ue mecyeOe kede JUelhele kedeepeS~
10g of substance was dissolved in 300 ml
of water. The osmotic pressure was found
to be 600 m.m. of Hg at 27° C. Find the
M.W. of the substance. 4
Given : R = 0.0821 Atm lit k™ mol™2.
10g feoele 300 mil feevee ce leuge Lee~ 27° C Iej
eleueleve keie Jeehe oeye 600 m.m. of Hg heelee
ieUe~ heoeLe ked DeCeYeej kede ieCovee kebeepeS~
ol N : R = 0.0821 Atm. lit. k™ mol.

4.

€Y

(b)

€Y
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(5)

Unit-11 / FleeF-11
Apply Schrédinger wave equation to cal-
culate the energy of a particle moving in
one dimensional box and explain that :
(i) Energy is quantized 8+3
(i) Existence of zero point energy
Sked eJeceeUe yeekeme ke Devoj Sked YeceCe kedj jin hedCe kede
Tpee kede ieCovee Rese[ppej lejie meoeekedjCe kede Gheleeie
edJ KedeepeS Deej mecePeeFS eled :
(i) Tpee kedeeSeFp[ n~
(i)  MevUe eyevo hej Tpee nelee n~
What will happen if the walls of one di-
mensional box are suddenly removed?
keUee neice Useo ke edeceels yeekeme kede oedeeje kede Deleeveked
nSe tolee peeS?
What is difference between valence bond
and molecular orbital theory of forma-
tion of a molecule? Describe the valence
bond theory of formation of H, molecule.
Jeuevme yee[ Deej ceeueskeduej DeejeyeSue emeaeevle ce kelee
Devlej n? H, DeCe ked yeveve Kede yeueme yee[ emeeeevle
(V.B.T.) leie JeCeve kedeepeS~ 8

P.T.O.
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6. (a)

(b)

(©)
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(6)

Draw M.O. energy diagram of CO mol-
ecule and calculate its bond order. 3

OR
Calculate the coefficient of atomic orbit-
als used in SP hybridisation.
CO ceeugeheleue ki M.O. Tpee elbe kede eledeCe keiejS
Deej Gmeked yeOe kedeeS kede ieCevee kebeepeS~

DeleJee
SP mekeajCe ce Jeleoed fiej ceeeCleked hedtkede hed ieCeshede kede
ieCevee kedeepeS~

Unit-111 7 FieF-111

Describe in brief the Infrared spectros-
copy and its applications. 6
I.R. mhekeSemkedchee leLee Fmekede Gheleeeieles kede metiche ce
JeCeve KedeepeS~
What is force constant? How is it related
with frequency of vibration? 3
yeue emLejeked kelee 2 Uen kedcheve Deedeele me chedme Tekede
me mecyeeOele n?
Which of the following will have greater
value of force constant? 2
cC-Cc,C=CandC?®°C
evecveeueeKele e me meyeme pUeeoe Yeue emLejeked ekedmelede
neieg?
cC-Cc,C=CandC?®°C

()

What is Raman spectrum? Name different

types of lines present in pure rotational and

rotational-vibrational, spectra of diatomic
molecules. What are its advantages over |.R.

spectra? 7,4

joeve mhekeSce keUse n? Fmece Meae eEfejceseCleked DeCe hed leCeele

leLee leCeele-Keicheve, mhekeSce ce eleeVele 0 fede GheemLele
ugeFvee (jKeeDee) ked veece eugeKeS~ 1.R. mhekeSe ked meefeste jceve

mhekeSe ked eeYe kelee n?

Unit-1V/FeF-1v

(a) What is law of photo-chemical equiva-
lence? How quantum yield is determined
experimentally? 5
lekedeMe- jmeeUeve leuUeehed evellece kelee n? [l ¢ Eeje
eJeeSce ueeyOe ekeime lekede] cvekedeuee peelee n?

(b) Explain with suitable examples photosen-
sitization. 3
Gelele GoenjCe Eeje feieSemevmesSeFpebleve kefe  eeFS~

(c) For the photo-chemical reaction A ® B,
1.0x107° moles of B were formed on
absorption of 7.0 Joules at 3600 A. Cal-
culate the quantum efficiency of the re-
action. 3
Given : N = 6.02x10%3,

h = 6.0x10734JS, C = 3%x10® ms™.

S-627 P.T.O.
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