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B. Sc./B. Sc. B. Ed. (Part III)
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

used.
SIE—1
(UNIT—1)
(@) Sr-sfel FHIGRYT GuF DIG qAT 30D Fed Bl
AHEITRU | 3

Derive de-Broglie hypothesis and explain its

importance.
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O.ZHmMEﬁQWWﬁmWﬁHﬁ
JITEITARAT FHofl Bl ITOFT BT | 2

Calculate the ground state energy of an electron

confined in one-dimensional box of width 0.2 nm.

v @ y? @l Hife dreiear @ e ? 2

What is the physical significance of v and \|/2 ?

3perar
(Or)

AMEOR T FHIDRUT DI GedfRT BIfTU | 3

Derive Schrédinger wave equation.

NI Bl & UGN & /-7 arcad g 2 2

What is meant by normalization of wave function ?

3501 T Bod 3R DI TR B DI SUAIC]

®T qarsy | 2

Write the utility of radial wave function and angular

wave function.

TPIT—2

(UNIT—2)

sp® R Sifded & oy &M Hed & NS U

DI | 3

Obtain the coefficients of wave function for sp3

hybrid orbitals.
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D AOTH HEThT DI THU | 2

Discuss the molecular orbital theory. Describe

different types of molecular orbitals.
c* Td m oAfvad dedi Bl AUV W
BITY | 2

Explain characteristics of o* and w* molecular

orbitals.
AT
(Or)

TN Bl 9 Holl Rl Bl IRbol b fhar Irar
2 ? 98y ¥ gusgy | 3

How is energy levels -calculated from wave

function ? Explain in brief.
U o] & oIy gdhdl & Rigra @ SUAMd
wery 4§ e | 2

Write down the application of Huckel’s theory for

ethylene molecule in brief.
el aMfbgd werd (BMO) Ud  Wldeel  amfvgd
HIH (ABMO) H fade Hifviu | 2

Distinguish between bonding molecular orbital and

antibonding molecular orbital (ABMO) .

(A-55) P. T. O.
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IPIR—3

(UNIT—3)

TR gt ifeld & ol Wi & folv T ol

G DI | 3

Derive an expression for energy levels of Simple

Harmonic Oscillator.

HCI 37 &1 §9 W18 @I T BIfoy, afe HCl BT
SIS Amget 2.71x 107 M WY ud emafia
A 1.63 x 10724 T 2 | 2

Calculate the bond length of HCI molecule, if its
moment of inertia is 2.71 x 10™*° g cm? and reduced

mass is 1.63 x 1072 g.

T Wael, IR Wael ®I ueT e Suanl 2

Rl ? THILY | 2
Explain, why Raman spectra is more useful than IR
spectra.

a1

(Or)
T WEGT & DIy < ATUANT FHSISY | 3

Explain any three applications of Raman spectra.

HBr 37 & oy Henfd &= mgfr 2650 9. ' 2|
9D 9o [adie $1 AT BIY | 2

[H=1;Br=281]
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The fundamental vibrational frequency of HBr
molecule is 2650 cm™'. Calculate its force constant.
[H=1;Br=281]

Qe T AT’ 7] | MY AT T B ? 2

What do you mean by ‘microwave inactive’

molecule ?
gPIE—4
(UNIT—4)
‘FAFCINH WaeH W Uh fewoh foRay | 2

Write a note on ‘electronic spectrum’.

Plg dF T FPUS  3.0x10'°  F@UCH YhTIA

AT &rar 21 39 10 e 9 vary feam w

91T g b 0.002 Al warel fham &R AT B | WA

P FITICH &Il daTsy |

(feam 11 N =6.023x10% )| 3

A system absorbs 3.0 x 10" quanta of energy per

second; 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%).
R | Far a2 ? 1

What is meant by ‘Fluorescence’ ?

(A-55) P. T. O.
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3perar
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HI & YGRS TECH BT qoi- HIfTy oI

TIisy b SHP! dafeH <ear 2 Bial 2| 2

Discuss the photochemical decomposition of HI and

show that its quantum yield is 2.
T T o fafeRon el SReEd A = 6000 A
2, @@ U U@ oM &1 AW uRafod
I | 2

Calculate the value of an Einstein for the orange

colour radiation having A =6000 A .

fe=ferRaa Il @& UV U619 & Sy | q=1q
gorgei=id Gaun @l forRay - 2

(i) CH,

(ii) CH;ClI
(ii)) HCHO
Write down the electronic transitions possible when

UV  light 1is absorbed by the following

compounds :
(i) CH,

(i) CH;Cl
(iii) HCHO
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PIE—5

(UNIT—S5)
SHMG & qdlg R Td SHe HEd Bl
qdrey | 3

Give third law of thermodynamics and its

importance.

PIs Uarel URIgRE® I 8ldT 8 ? W PN | 2

Why some substances are diamagnetic ?

Explain.
fgga omeel & onfae o $9 @ @
g7 2
How is molecular structure determined from dipole
moment ?

Jdr

(Or)
Ul g, IR Tl BRAEICE gl H @1
e gt & ? 3

What is the difference among the
diamagnetic, paramagnetic and ferromagnetic

substances ?

(A-55) P. T. O.
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HCl & 39 @ 99 s 1.27 A 8| 399 fge@
el @1 AE 1,03 D g1 e s o @l
AT BT fRar 8 f soldel W OSMdY =

480x107"% e.s.u.)l 2

The bond length of HCI molecule is 1.27 A. Its
dipole moment is 1.03 D. Calculate the percentage

of ionic character. (Given that charge on electron =

480x107"%¢. 5. u).

IR faga smepl” Far 8 ? wwemRy | 2

What is ‘Induced Dipole Moment’ ? Explain.

DD-2757 10,100
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