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ED-2757

B. Sc./B. Sc. B. Ed. (Part 111)
EXAMINATION, 2021
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
used.

ShIe—1

(UNIT—1)

1. (@) cEgod WA & foy sifSTR O FHiaR0l g
fdere @ ual # forRay qem Swer diF afiaxo |
gefdh X feTRay | 3
Write Schrédinger wave equation for hydrogen atom
in term of polar coordinate, separate it and write the
three equation.

P.T.O.



@

[2] ED-2757

455107 TIfST Golf & Solder @l R @
O DIFTY | (e T g f

h=66x102"kgm?™, m =9.1x10%'kg) 3
Calculate the wavelength of an electron with kinetic
energy 455x107%°] (Given that
h=6.6x102*kgm’s™, m, =9.1x103 kg)
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If uncertainty in position of electron is zero, the
uncertainty in determining its momentum will be :

h
2n
h
2n

(i) Zero

(il 2—“7[

(iii) z_hn
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What is Compton effect ? Prove that Compton effect
is independent of nature of target material but
depends upon the angle 6.

Aferam wa] (@wed &) @ forv el
ferRa | 2

Write the Hamiltonian for the Helium atom
(Quantum system).

e BTy = 46 meﬁ,ﬁ%
HAPRS & foT 3MSIH A ST BIFTY | 2

If function  =4e*is an eigen function of the

operator di , what is eigen value ?
X
FPE—2
(UNIT—2)

sp GeWR Affded & o0 &R Beld & e U
BIY | 3

Obtain the coefficients of wave function for sp-
hybrid orbitals.

VTR PBeTh RIGIT I FICH AT TR
BT TS | 2

Explain guantum mechanical approach of molecular
orbital theory.

c TG n 3Mdd dheldl Bl fAedl W HIfT | 2

Explain characteristics of o and = molecular
orbitals.

P.T.O.
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3ferar

(Or)
ATSThdT 99 Rigrd Ud anfoge siffded Rigra &l
fayHamal &1 Sooid BT | 3

Differentiate the Valence Bond Theory (VBT) and
Molecular Orbital Theory (MOT).

ghel ® NIgid Pl THV | 2
Explain Huckel’s theory’.

(i) ame=R, (i) e 9 (iii) gfoemal dedl 9
31T T A € ? 2

What do you understand by (i) Bonding, (ii) Non-
bonding and (iii) Anti-bonding orbital ?

gPIE—3

(UNIT—3)
o WagH & g amaedd a1 wdl 9T 9 Q&
ST ety | 2

Write two necessary condition for the rotational
spectra and write its two applications.

RE™d I B MR W IHT GG BT W THRUT
Y | 3

Give the classical mechanical explanation of Raman
effect.

HCI 317 2890cm™ @1 3MTgiy WR U N0l 498
Tar 8, 9 HCI @& 9 ReRi®d & TUET HINY |
feor & f% My =1008 M=3546 Td

N = 6.023x10% | 2
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The HCI molecule gives a fundamental vibrational
bond at 2890cm™, calculate the force constant for
HCI molecule. Given that My =1.008; M¢| =35.46

and N =6.023x10%.

rrdr
(Or)

ol quit | AHReTe RO @1 g9

AHEARY | 2

Explain the effect of isotopic substitution on
rotational spectra.

g fadie & MU ®7 99§ ? 9 fIdie @l
RT3y By PN ? 2

What do you understand by force constant ? How
will you determine the force constant ?

fguRar] o] & fow goiil ol WRI & Uyl
URSITd HINTY - 3
@ J=0
@) J=2
h?

(i) c.ﬁ

Calculate the degeneracy of diatomic molecule of
the following rotational energy levels :

@M J=0
@iy J=2
h?
(i) G'ﬁ

P.T.O.
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gPIE—4
(UNIT—4)
BTN STAfhaT
CH,CI.COOH +H,0 —™ > CH,OH.COOH + HCI
# urar T {6 A fqes @ 253.7 nm RIeH ©
gerel H 837 fMe d& faxPa fear S ar I8

3.436x10% arf & ol BT AT BT 3.46x107°
AT HCI §-mar 2| sififhar & Fameq afr &
TOTET BIFTT | 3

In the photochemical reaction :

CH,CI. COOH +H,0—™ 5 CH,OH.COOH +HClI

it was found that after irradiating the solution at
253.7 nm for 837 minutes 3.436 x10%ergs of energy

was absorbed and 3.46x10°mole of HCI were
formed; Calculate the quantum yield of the reaction.

FUCH <&aT & URIfTe fuRer @ fafsr &1 avie
DHITTY | 3

Describe the method of experimental determination
of quantum yield.

aperr

(Or)
SIIATD] JANG FATRR A Dbl SIS vl H
gfed g drel =1 ushal bl q9ssy | 3

Explain the various processes occurring in the
excited state of molecule of Jablonski diagram.
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THI TG YA ae Affhar § R W
DI | 2

Distinguish ~ between  thermal reaction and
photochemical reaction.

FIT0CH offey T 8 ? 1

What is quantum yield ?

THE—5

(UNIT—5)
wagd Rexfe 9 oMy @ g € °?
ARATCT-FATRIINT FHIGRT BT FHMSY | 3

What do you understand by dielectric constant ?
Explain the Mossotti-Clausius equation.

i wefEt § R aam @ oy Ry
STEYT BT RIT SYANT 8 ? FHSY |

Give the application of dipole moment measurement
in the differentiating geometrical isomers.

H-1 99 & /s 1.60A & do 9a1 faga ameel
0.38 D €| H-1 & YUferd A &qor &l I

P | (Fidel R 3T = 4.80x10 Ce.s.u.
(

The bond length of H-1 bond is 1.60Aand its

dipole moment is 0.38 D. Calculate the percentage
of ionic character of H-1 bond (Charge on electron

=4.80x10 % s.u.)

P.T.O.
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(Or)

gdIa 3R AT AP BT IITERV IR FHASY | 3

Explain polar and non-polar molecules with

examples.
SHATB & Jag M & A sIurn &l
A=A | 2

Explain the different applications of third law of

thermodynamics.
fgga omegel & AT @ suadHie Yy @ fadeEr
BINTY | 2

Discuss the refraction method for the measurement

of dipole moment.
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