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I-235
B.Sc. (Part-III) Examination, 2020

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

keâjvee DeefveJeeÙe& nw~

Note : Attempt all five questions. One question from

each unit is compulsory.

FkeâeF&—I / UNIT-I

Q. 1. (a) keâe@chešve efJemLeeheve () keâe ceeve efvecve met$e mes JÙekeäle

neslee nw : 1

(i)
22h

cos
mc 2


 

(ii)
22h

tan
mc 2


 

(iii)
22h

sin
mc 2


 

(iv)
22h

cot
mc 2


 

Compton shift () is express by following :

(i)
22h

cos
mc 2


 

(ii)
22h

tan
mc 2


 

(iii)
22h

sin
mc 2


 

(iv)
22h

cot
mc 2


 

(b) ke=â<CeefheC[ efJeefkeâjCe keäÙee nw ? ke=â<CeefheC[ efJeefkeâjCeeW hej

leehe keâe ØeYeeJe mhe° keâerefpeS~ 3

What is black body radiation ? Explain the

effect of temperature on black body radiation.

(c) keäJeeCšce mebKÙeeSB keäÙee nQ ? JeCe&ve keâerefpeS~ 3

What are Quantum Numbers ? Explain.
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DeLeJee OR

(a) ØekeâeMe efJeÅegle ØeYeeJe keâer meHeâue JÙeeKÙee keâer : 1

(i) yeesnj ves

(ii) cewkeämeJesue ves

(iii) DeeFbmšerve ves

(iv) hueebkeâ ves

Photo electric effect is explained by :

(i) Bohr

(ii) Maxwell

(iii) Einstein

(iv) Plank

(b) efvecveefueefKele keâes mecePeeFS : 6

(i) ØemeeceevÙeerke=âle lejbie Heâueve

(ii) lejbie ceeve SJeb lejbie Heâueve

(iii) njceerefMeÙeve mebkeâejkeâ

(iv) nsefceušesefveÙeve mebkeâejkeâ

Explain the following :

(i) Normalized wave function

(ii) Eigen value and Eigen function

(iii) Hermitian operator

(iv) Hamiltonian operator

FkeâeF&—II / UNIT-II

Q. 2. (a) DeCegDeeW Ùee DeeÙeveeW kesâ DevegÛegcyekeâerÙe JÙeJenej keâes

mecePeeÙee pee mekeâlee nw : 1

(i) VBT mes

(ii) MO efmeæevle mes

(iii) VSEPR efmeæevle mes

(iv) Ghejeskeäle ceW keâesF& veneR
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Paramagnetic behaviour of molecules or

Ions are explained by :

(i) By VBT

(ii) By MO theory

(iii) By VSEPR theory

(iv) None of above

(b) efvecveefueefKele keâer leguevee keâerefpeS : 6

(i) hejceeefCJekeâ SJeb DeeefCJekeâ keâ#ekeâ

(ii) DeeyevOeer SJeb efJehejerle DeeyebOeer DeeefCJekeâ keâ#ekeâ

(iii) efmeicee () SJeb heeF& () keâ#ekeâ

Compare the following :

(i) Atomic orbital and molecular orbital

(ii) Bonding and antibonding molecular

orbital

(iii) Sigma () and Pi () orbital

DeLeJee OR

(a) efvecveefueefKele keâes mecePeeFS : 6

(i)  SJeb * DeeefCJekeâ keâ#ekeâeW kesâ ue#eCe

(ii) hejceeCJeerÙe keâ#ekeâeW kesâ mebÙeespeve kesâ efueS DeeJeMÙekeâ

MeleX

(iii) nkeâue kesâ DeeefCJekeâ keâ#ekeâ efmeæevle kesâ DeeOeej hej

SLeerve keâe yevevee

Explain the following :

(i) Characteristics of  and * molecular

orbital.

(ii) Conditions for combination of molecular

orbitals.

(iii) Formation of Ethene on the basis of

Huckel’s theory.



(b) keâewve mee keâ#ekeâ yengkesâvõerÙe neslee nw : 1

(i) hejceeefCJekeâ keâ#ekeâ

(ii) DeeefCJekeâ keâ#ekeâ

(iii) oesveeW

(iv) oesveeW ceW mes keâesF& veneR

Which orbital is polycentric :

(i) Atomic orbital

(ii) Molecular orbital

(iii) Both

(iv) Neither (i) nor (ii)

FkeâeF&—III / UNIT-III

Q. 3. (a) lejbie mebKÙee keâes JÙekeäle efkeâÙee peelee nw : 1

(i) meskesâC[–1 ceW

(ii) mesceer meskesâC[–1 ceW

(iii) mesceer–1 ceW

(iii) mesceer2 meskesâC[–1 ceW

The wave number are expressed in :

(i) Second–1

(ii) cm sec–1

(iii) cm–1

(iv) cm2 sec–1

(b) efvecveefueefKele hej efšhheCeer efueefKeS : 6

(i) Demejue DeeJeleea ieefle keâe Fvøeâejs[ mheskeäšĉe hej ØeYeeJe

(ii) keâcheve mheskeäš^ce SJeb IetCe&ve mheskeäš̂ce hej

mecemLeeefvekeâeW keâe ØeYeeJe

(iii) jceve mheskeäš̂ce

Write notes on :

(i) Effect of anharmonic motion on Infrared

spectrum

(ii) Isotopic effect on rotational and

Vibrational spectrum

(iii) Raman spectra
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DeLeJee OR

(a) jceve mheskeäš^ce ceW ceOÙe ueeFve keânueeleer nQ : 1

(i) jceve ueeFve

(ii) jwues ueeFve

(iii) ef›eâÙeelcekeâ mecetn ueeFve

(iv) mšeskeâ ueeFve

In Raman spectrum the middle line is called :

(i) Raman line

(ii) Rayleigh line

(iii) Functional group line

(iv) Stokes line

(b) mejue DeeJeleea oesefue$e kesâ Tpee& mlejeW keâer Tpee& kesâ efueS

JÙebpekeâ keâer JÙeglheefòe keâerefpeS~ 4

Derive an expression for energy of various

energy levels of simple harmonic oscillator.

(c) efJeÅegle ÛegcyekeâerÙe lejbieeW kesâ lejbie owOÙe& keâer FkeâeFÙeeB SJeb

GveceW hejmhej mecyevOe yeleeFS~ 2

Discuss various units of wave length of

electromagnetic radiation and their mutual

relationship.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) neF[^espeve SJeb keäueesjerve kesâ ceOÙe nesves Jeeueer ØekeâeMe

jemeeÙeefvekeâ DeefYeef›eâÙee keâer keäJeeCšce o#elee yengle GÛÛe

nesleer nw mecePeeFS~ 3

How do you explain that quantum yield of

photochemical reaction between hydrogen and

chlorine is very high.
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(b) keäJeeCšce o#elee keâe ØeeÙeesefiekeâ efveOee&jCe kewâmes efkeâÙee

peelee nw ? JeCe&ve keâerefpeS~ 3

Explain method of experimental determination

quantum yield.

(c) DeeFvmšerve mšeke&â keâe efveÙece efueefKeS~ 1

Write Einstein Stark’s Law.

DeLeJee OR

(a) Skeâ Heâesše@ve keâer Tpee& nesleer nw : 1

(i)
h



(ii)
hc



(iii)
hN 


(iv)
h

N



Energy of photon is :

(i)
h



(ii)
hc



(iii)
hN 


(iv)
h

N



(b) efvecveefueefKele hej efšhheCeer efueefKeS : 6

(i) jemeeÙeefvekeâ Skeäšerveesceeršj

(ii) «eesLeme-[^ehej efveÙece

(iii) efÉhejceeefCJekeâ DeCegDeeW kesâ efmLeeflepe Tpee& Je›eâ

Write notes on following :

(i) Chemical Actinometer

(ii) Grothus Draper Law

(iii) Potential energy curve of Diatomic

molecules.
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FkeâeF&—V / UNIT-V

Q. 5. (a) CO2 keâe efÉOeÇgJe DeeIetCe& MetvÙe nw peyeefkeâ H2O keâe

1.85 D mecePeeFS keäÙeeW ? 2

Dipole moment of CO2 is zero while H2O is

1.85 D, explain why ?

(b) keäueeefmeÙeme ceesmeesšer meceerkeâjCe SJeb ef[yeF& meceerkeâjCe ceW

keäÙee Devlej nw ? 2

What is difference between Clausius Mosotti

equation and Debye equation.

(c) efÉOeÇgJe DeeIetCe& %eele keâjves keâer leeheceeve efJeefOe keâe JeCe&ve

keâerefpeS~ 2

Explain temperature method of determination

of Dipole moment.

DeLeJee OR

efvecveefueefKele keâes mecePeeFS : 6

(i) DevegÛegcyekeâlJe

(ii) ÛegcyekeâerÙe meg«eeefnlee

(iii) ÛegcyekeâerÙe heejiecÙelee

(iv) ueewn ÛegcyekeâlJe

(v) Øesefjle OeÇgJeCe

(vi) efokedâefJevÙeeme OeÇgJeCe

Explain the following :

(i) Paramagnetism

(ii) Magnetic susceptibility

(iii) Magnetic permeability
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(iv) Ferro magnetism

(v) Induced polarization

(vi) Orientation polarization

——
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