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B. Sc./B. Sc. B. Ed. (Part I1I)
EXAMINATION, 2020
 CHEMISTRY
Paper Third
(Physical Chemistry)
Time : Three Hours
Maximum Marks : 34
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Attempt all the five questions. One question from each

Unit is compulsory. Log table and calculator may be

usgd. >
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Derive - de-Broglie hypothesis and 'explain its
importance.
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Discuss the molecular orbita] theory. Describe

different types of molecular orbitals.
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Explain,_characteristics of o and 7* molecuylar

orbitals,
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How is energy Ilevels calculated from wave

function ? Explain in brief.
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Write down the application of Huckel’s theory for

ethylene molecule in brief.
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Distinguish between bonding molecular orbxtal and

antibonding molecular orbital (ABMO) .
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Derive an expression for energy levels of Simple
Harmonic Oscillator.
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Calculate the bond length of HCI molecule, if its

040

moment of inertia is 2.71 x 1 g cm’ and reduced

mass is 1.63 x 1024 g.
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Explain, why Raman specfra is more useful than IR

spectra.
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Explain any three applications of Raman spectra.
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The fundamental vibrational frequency of HBr

- molecule is 2650 cm™. Calculate its force constant.

[H=1;Br=281]
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What do you mean by ‘microwave inactive’

molecule ?
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Write a note on ‘eleétronic spectrum’. :
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(fmr T : N=6.023x102)1 %

A system absorbs 3.0 x 10'% quanta of energy per

sécond; when it was exposed to radiation for 10
minutes, 0.002 moles of it got reacted. Calculate the

quantum yield of the process.
(Given : N =6.023 x 10%).
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What is meant by ‘Fluorescence’ ?
§
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Discuss the photochemical decomposition of HI and

show that its quantum yield is 2.
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Calculate the value of an Einstein for the orange
colour radiation having A=6000A.
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(i) CHs

(i) CHiCl

(iiiy HCHO

Write down the electronic transitions possible when
UV light s absorbed by the following
compounds :

(i) CHa

(ii)y CH,Cl

(itiy HCHO
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Give third law of thermodynamics and its

importance.
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W x
hy some substances are diamagnetic ?

Explain.
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How is molecular structure determined from dipole

moment ?
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What is the difference among  the

diamagnetic, paramagnetic and ferromagnetic

substances ? {
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The bond length of HCl molecule is 1.27 A. Its'
dipole moment is 1.03 D. Calculate the percentage

of ionic character. (Given that charge on electron =

4.80x100e. 5. 0.
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What is ‘Induced Dipole Moment’ ? Explain.
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