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B.Sc. (Part-III) Examination, 2021

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) ØemeceevÙeerke=âle lejbie Heâueve kesâ efueS meceerkeâjCe efueefKeS~ 2

Write equation for normalised wave function.

(b) keäJeebšce Ùeebef$ekeâer mes Deeefye&šue keâer DeJeOeejCee efkeâme Øekeâej

mLeeefhele keâer peeleer nw ? 3

How does the quantum mechanics lead to

the concept of orbitals ?

(c) ke=â<Ce efheC[ efJeefkeâjCe keâe efkeâjÛeeHeâ efveÙece keâes mecePeeFS~ 2

Explain the Kirchhoff's law about black body

radiation.

DeLeJee OR

efšhheCeer efueefKeS :

(i) ueehueeefmeÙeve Deehejsšj 2

(ii) pÙeeJe›eâerÙe lejbie meceerkeâjCe 3

(iii) DeeFieve ceeve SJeb DeeFieve Heâueve 2

Write notes on :

(i) Laplacian operator

(ii) Sinusoidal wave function

(iii) Eigen value and Eigen function
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FkeâeF&—II / UNIT-II

Q. 2. (a) nkeâue keâe DeeefCJekeâ keâ#ekeâ efmeæeble hej efšhheCeer efueefKeS~ 3

Write short note on Huckel molecular orbital

theory.

(b)  Je * DeeefCJekeâ keâ#ekeâeW kesâ DeefYeue#eCe efueefKeS~ 2

Write the characteristics of  and * orbitals.

(c) 2H  DeeÙeve kesâ meceefcele ØemeeceevÙe lejbie Heâueve efueefKeS~ 2

Write geometrical normalization wave

function for 2H  ion.

DeLeJee OR

(a) hejceeefCJekeâ keâ#ekeâeW kesâ mebÙeesie mes DeeefCJekeâ keâ#ekeâeW kesâ

efvecee&Ce kesâ efueS DeeJeMÙekeâ MeleX keäÙee nQ ? 3

What are necessary conditions for

combination of atomic orbitals to form

molecular orbital ?

(b) efvecve hej efšhheCeer efueefKeS :

(i) mebÙeespekeâlee yebOe efmeæeble keâer meerceeSb 2

(ii) LCAO efJeefOe 2

Write notes on :

(i) Limitation of valency bond theory

(ii) LCAO method

FkeâeF&—III / UNIT-III

Q. 3. (a) efÉhejceeefCJekeâ DeCeg kesâ efueS efmeæ keâerefpeS efkeâ : 4

I = r2

For a diatomic molecule prove that :

I = r2

(b) HCl DegCe keâer cetue kebâheve DeeJe=efle 8667 ×1013 sec–1 nw~

Fme DeCeg kesâ efueS yeue efveÙeleebkeâ keâer ieCevee keâerefpeS~ 3
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Fundamental vibration frequency of HCl

molecule is 8667 ×1013 sec–1. Calculate the

force constant for this molecules.

DeLeJee OR

efšhheCeer efueefKeÙes :

(i) IetCe&ve mheskeäš^ce hej mecemLeeefvekeâ ØeYeeJe 3

(ii) MetvÙe efyevog Tpee& 2

(iii) mheskeäš^ue meb›eâceCeeW keâer leer›elee 2

Write notes on :

(i) Isotopic effect on rotational spectrum

(ii) Zero point energy

(iii) Intensity of spectral transitions

FkeâeF&—IV / UNIT-IV

Q. 4. (a) T<ceerÙe Je ØekeâeMe jemeeÙeefvekeâ DeefYeef›eâÙeeDeeW ceW cegKÙe

Deblej keâes efueefKeS~ 2

Write main differences between thermal and

photochemical reactions.

(b) DeeFbmšerve-mšeke&â keâe ØekeâeMe jemeeÙeefvekeâ leguÙelee keâe

efveÙece mecePeeFS~ 2

Explain the Einstein-Stark Law of

photochemical equivalence.

(c) Øeefleefoefhle SJeb mHegâšoerefhle keâer ef›eâÙeeefJeefOe keâes mecePeeFS~ 2

Explain the mechanism of fluorescence and

phosphorescence.

DeLeJee OR

efvecveefueefKele hej efšhheefCeÙeeB efueefKeS :

(i) keäJeebšce o#elee 2

(ii) jemeeÙeefvekeâ Sefkeäšerveesceeršj 2

(iii) ØekeâeMe jemeeÙeefvekeâ efveÙece 2
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Write notes on the following :

(i) Quantum efficiency

(ii) Chemical actinometer

(iii) Photochemical law

FkeâeF&—V / UNIT-V

Q. 5. (a) ÛegcyekeâerÙe meg«eeefnlee keäÙee nw ? Fmekesâ efveOee&jCe keâer efJeefOe

keâe JeCe&ve keâerefpeS~ 4

What is magnetic susceptibility ? Describe

the method of determination.

(b) vevmš&-T<cee ØecesÙe keäÙee nw ? Fmekesâ keâefceÙeeB keâes efueefKeS~3

What is Nernst-Heat theorem ? Write its

limitations.

DeLeJee OR

efvecve hej efšhheCeer efueefKeS :

(i) keäueeefmeÙeme-ceesmeešer meceerkeâjCe 2

(ii) Øeefle-ueewn ÛegcyekeâlJe 2

(iii) Øesefjle OeÇgJeCe SJeb Øesefjle efÉOegÇJe DeeIetCe& 3

Write notes on :

(i) Clausius-Mossotti equation

(ii) Anti ferro magnetism

(iii) Induced polarisation and induced dipole

moment
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