
A (Printed Pages 8)

Note : five

No.1 compulsory

one
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B.Sc. (Part-III) Examination, 2015

CHEMISTRY

Third Paper

(Physical)

Time Allowed : Three Hours ] [ Maximum Marks : 75

(i) Answer  questions in all.

(ii) Question is .

(iii) Answer  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)

(ii)

(iii)

(iv)

(v)

1. Explain in brief the following: 10×3,+1

(a) Black body radiation and Stefan's law. 3

(b) The permanent dipole moment of a given

substance is 1.2 D and nuclear distance

is 1.5×10–8 cm. Find whether the given

substance is ionic or non-ionic.

Given : q = 4.8×10–10 e.s.u. 3

1.2 D

1.5×10–8 cm.

q = 4.8×10–10 e.s.u.

3. Explain the following in brief : 4+2+2+3

(i) Heat capacity of solids

(ii) de-Broglie's hypothesis

(iii) Heisenberg's uncertainty principle.

(iv) Photo electric effect

(i)

(ii)

(iii)

(iv)

kegâue ØeMveeW kesâ Gòej oerefpeS~
ØeMve nw~
ØelÙeskeâ FkeâeF& mes ØeMve keâe Gòej oerefpeS~
ØelÙeskeâ ØeMve kesâ meYeer Yeeie Skeâ ner mLeeve hej keâerefpeS~
ceeBieves hej ueIegieCekeâ meejCeer oer peeSieer~

eqvecve keâes meb#eshe ceW mecePeeFS :

ke=âef<Cekeâe efJeefkeâjCe (yuewkeâ yee[er jsef[ÙesMeve) leLee mšerHesâve
keâe efveÙece~

efoÙee ngDee heoeLe& hewjecewivesefškeâ DeLeJee [eFcewivesefškeâ DeLeJee

Hesâjescewivesefškeâ nw?

Skeâ efoÙes ngS heoeLe& keâe mLeeF& efÉIetCe&  Deewj Fmekeâer

veeYekeâerÙe otjer  nw~ efoÙee heoeLe& DeeÙeefvekeâ

DeLeJee DeveDeeÙeefvekeâ nw, keâer ieCevee keâerefpeS~

efoÙee nw :  

efvecveefueefKele keâes meb#eshe ceW mecePeeFS :

"esmeeW keâer T<cee Oeeefjlee

[er.yeÇe@iuee r keâer heefjkeâuhevee

neFpesveyeie& keâe DeefveMÛeÙe efmeæevle

ØekeâeMe efJeÅegle ØeYeeJe

heeBÛe 
meb.1 DeefveJeeÙe& 
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(b) In the formation of H-C , H-Br and H-I,

which has the highest quantum field and

why? 3

H-C , H-Br and H-I 

(c) 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 :
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(d) Franck-Condon principle. 3

(e) Which out of NO, NO+ and NO– is para-

magnetic and why? 3

NO, NO+ and NO–

(f) Which of the following will give dipole

moment and why? 3

HC ,

(g) Raoult's law and its utility. 3

(h) Chemiluminescence 3

(i) Bohr's model of Hydrogen atom and its

spectra. 3

(j) Derive (Describe) Hamiltonian operator

for hydrogen molecular ion )H( 2 and write

Schrödinger wave equation of this ion. 4

)H( 2

2. (a) 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+3C C

C

OH OH

OH

l

l

l

kesâ yeveves hej efkeâme DeefYeef›eâÙee
keâer keäJeebšce ueyOelee DeefOekeâlece nesieer Deewj keäÙeeW?

JeeCšne@Heâ iegCeebkeâ mes Deehekeâe keäÙee leelheÙe& nw? efvec>eebefkeâle
keâes Gvekesâ JeeCšne@Heâ iegCeebkeâ kesâ yeÌ{les ›eâce ceW JÙeJeefmLele
keâere fpeS :

øeWâkeâ-kebâ[ve keâe efmeæevle~

 ceW mes keâewve hewjecewivesefškeâ nw Deewj
keäÙeeW?

GheefjefueefKele ÙeewefiekeâeW ceW keâewve mes Ùeewefiekeâ efÉOeÇgJe DeeIetCe&

oWies Deewj keäÙeeW?

jeGuš keâe efveÙece SJeb Gmekeâer GheÙeesefielee~

jemeeÙeefvekeâ ØekeâeMe hegbpe

neF[êspeve hejceeCeg keâer yeesj Éeje ØeoefMe&le mebjÛevee SJeb

Gmekeâe mheskeäšê~

neF[êspeve ceeuee rkegâuej DeeÙeve ke sâ n wefceuešesefveÙeve

Deehejsšj keâe JeCe&ve keâerefpeS Deewj Fme DeeÙeve kesâ ßeesef[vpej

lejbie meceerkeâjCe keâes efueefKeÙes~

efÉOeÇgJe DeeIetCe& keäÙee neslee nw? ØeeÙeesefiekeâ efJeefOe Éeje Fmes

efkeâme Øekeâej mes efvekeâeueles nQ? Deehe kewâmes Fbefiele keâjWies efkeâ
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Unit-II / -II FkeâeF&

4. (a) Apply Schrödinger wave equation to cal-

culate the energy of a particle moving in

one dimensional box and explain that :

(i) Energy is quantized 8+3

(ii) Existence of zero point energy

(i)

(ii)

(b) What will happen if the walls of one  di-

mensional box are suddenly removed?

5. (a) 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
2
 molecule.

H
2 

(V.B.T.) 8

 3600 Å  A  B,

1.0×10–5 B  7.0 Joules

N = 6.02×1023, h = 6.0×10–34JS,

   C = 3×108 ms–1

9. (a) Define boiling point of a liquid. Why does

it increase on adding a solute in the liq-

uid? Derive thermodynamically the rela-

tionship of elevation in boiling point of so-

lution and moleculer weight of the solute

in the solvent. 7

(b) 10g of substance was dissolved in 300 m

of water. The osmotic pressure was found

to be 600 m.m. of Hg at 27o C. Find the

M.W. of the substance. 4

Given : R = 0.0821 Atm lit k–1 mol–1.

10g 300 m 27o C 

600 m.m. of Hg

: R = 0.0821 Atm. lit. k–1 mol–1.

Skeâ efJeceerÙe yeekeäme kesâ Devoj Skeâ YeüceCe keâj jns keâCe keâer

Tpee& keâer ieCevee ßeesef[bpej lejbie meceerkeâjCe keâe GheÙeesie

keâj keâerefpeS Deewj mecePeeFS efkeâ :

Tpee& keäJeeBšeFp[ nw~

MetvÙe efyevot hej Tpee& nesleer nw~

keäÙee nesiee Ùeefo Skeâ efJeceerÙe yeekeäme keâer oerJeejeW keâes DeÛeevekeâ

nše efoÙee peeS?

JewueWvme yeeB[ Deewj ceeueerkegâuej Deejefyešue efmeæevle ceW keäÙee

Devlej nw? DeCeg kesâ yeveves keâe yewuebsme yeeB[ efmeæevle

 keâe JeCe&ve keâerefpeS~

ØekeâeMe-jemeeÙeefvekeâ DeefYeef›eâÙee hej ceW
 ceesume  kesâ  Mees<eCe keâj

yeveles nQ~ keäJeebšce ueefyOe keâer ieCevee keâefjS~
efoÙee nw : 

.

õJe kesâ keäJeLeveeBkeâ keâer heefjYee<ee oerefpeS~ õJe cebs Ie gefuele
heoeLe& efceueeves hej keäJeLeveeBkeâ keäÙeeW yeÌ{ peelee nw? T<cee
ieeflekeâ Éeje GÛÛe keäJeLeveeBkeâ leLee Iegefuele heoeLe& kesâ DeCegYeej
kesâ ceOÙe mecyebOe keâes JÙeglheVe keâerefpeS~

heoeLe& heeveer ceW Ieguee Lee~ hej
efJeueÙeve keâe Jee<he oeye  heeÙee
ieÙee~ heoeLe& kesâ DeCegYeej keâer ieCevee keâerefpeS~

efoÙee nw 

→

l

l
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(b) Draw M.O. energy diagram of CO mol-

ecule and calculate its bond order. 3

Calculate the coefficient of atomic orbit-

als used in SP hybridisation.

CO M.O.

SP 

6. (a) Describe in brief the Infrared spectros-

copy and its applications. 6

I.R.

(b) What is force constant? How is it related

with frequency of vibration? 3

(c) Which of the following will have greater

value of force constant? 2

C - C, C = C and C  C

C - C, C = C and C  C

7. 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 I.R.

spectra? 7,4

I.R.

8. (a) What is law of photo-chemical equiva-

lence? How quantum yield is determined

experimentally? 5

(b) Explain with suitable examples photosen-

sitization. 3

(c) For the photo-chemical reaction A  B,

1.0×10–5 moles of B were formed on

absorption of 7.0 Joules at 3600 Å. Cal-

culate the quantum efficiency of the re-

action. 3

Given : N = 6.02×1023,

h = 6.0×10–34JS, C = 3×108 ms–1.

OR

Unit-III / -III
Unit-IV/ -IV

ceeueerkeäÙegue kesâ  Tpee& efÛe$e keâe efÛe$eCe keâefjS
Deewj Gmekesâ yebOe keâesefš keâer ieCevee keâerefpeS~

mebkeâjCe ceW ØeÙegòeâ hejceeefCJekeâ keâ#ekeâeW kesâ iegCeebkeâeW keâer

ieCevee keâere fpeS~

 mheskeäšêsmkeâesheer leLee Fmekeâer GheÙeesefielee keâe meb#eshe ceW
JeCe&ve keâere fpeS~

yeue efmLejebkeâ keäÙee nw? Ùen keâcheve DeeJe=efle mes efkeâme Øekeâej
mes mecyebefOele nw?

efvecveefueefKele ceW mes meyemes pÙeeoe yeue efmLejebkeâ efkeâmekeâe

nesiee?

jceve mheskeäšĉe keäÙee nw? FmeceW Megæ efÉhejceeefCJekeâ DeCeg kesâ IetCeeaÙe
leLee IetCeeaÙe-keâcheve, mhe skeäš^ce ceW efJeefYeVe Ø       keâer GheefmLele
ueeFveeW (jsKeeDeeW) kesâ veece efueefKeS~  mheskeäšê kesâ meehes#e jceve
mheskeäšê kesâ ueeYe keäÙee nQ?

ØekeâeMe-jmeeÙeve leguÙeebkeâ efveÙece keäÙee nw? ØeÙe   e Éeje
keäJeebšce ueefyOe efkeâme Øekeâej efvekeâeueer peeleer nw?

GefÛele GoenjCe Éeje HeâesšesmesvmeeršeFpesMeve keâes      eeFS~

DeLeJee

FkeâeF&
FkeâeF&

≡

≡

→
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