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B. Sc. (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 Non-scientific
calculators may be used.
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(UNIT—1)
1. @) e RE 9erRe 3 forv we) iR ¢ 1
() A=-Tve
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(ii) LR
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i) H=-— —
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iv) H=——
(iv) 2m ox

Equation suitable for Hamiltonian operator is :

(i) H:—% 2
(ii) H:% 2
(iii) H:-%%
(iv) H:%%
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Explain Compton effect. How does the angle of
scattering affect Compton shift ?
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The kinetic energy of photoelectrons emitting from

platinum metal surface is 1.82 x 10 J, find out the

velocity and wavelength of photoelectrons.
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(i) IR B X RafoT SHoTl BT 719 3d e B |
(iii) f&H H (electron) @ Huil FECIG Bl & |

(iv) W §Wa il @ zero point energy H&d & |

Following statement is not correct about a moving

particle in one-dimensional box :

(i)  The potential energy is zero inside the box.

(i) The potential energy is infinity inside the box.
(iii) The energy of a particle (electron) is quantized.

(iv) The lowest possible energy is called the zero

point energy.
ffeiRad W fewfrl foRay : 4
(i) TAERIGT TR Bo
(i) TR THIH=o
Write notes on the following :
(i)  Normalized wave function

(i)  Schrodinger equation

P.T.O.
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If the Kinetic energy of a subatomic particle is
5.85 x 102 J, find out the frequency of the matter
wave associated with it.

FHE—2

(UNIT—2)
gt oMfdads defd, TRAINads HeTd & avT Bl g
9 GPR F 9 & 1

() w=wave

(i) w=wa-vs
(i) w=walwp
(V) w=wa+vp

Bonding molecular orbital is formed by the wave
functions of atomic orbitals in the following way :

() w=wave

(i) w=wa-vs
(i) w=walwp
(V) w=wa+vp
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Explain the formation of bonding and antibonding
molecular orbital of H% by linear combination of

atomic orbitals and charge density diagram.
c Td ¢ g Herhi & SAclelvT Jarsy | 2

Explain the characteristic properties of ¢ and o

molecular orbitals.

3erar
(Or)
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(i) S2pz
(i) thpy
(i) o5p
(iv) o5

Which of the following molecular orbitals has lowest

energy ?

(i)  oup
(i) oy
(ii)) oyp,
(iv) o3

P.T.O.



[6] E-3767
@ fy=ferRad w fewforit fofey 4

(i) sp,sp’, sp’® WA
(i) wATRar 99 RIGTT §RT H, 3] &1 g1

Write notes on the following :
(i)  sp, sp sp® hybridisation

(i) Formation of H, molecule by valence bond
theory

@) wEfds Hedl B TR B MR W gargy & fhd
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T | 2
Explain on the basis of symmetry of atomic orbitals,

which combination of atomic orbitals is possible and

which combination of atomic orbitals is not possible.

3Pe—3
(UNIT—3)
3. (o) frfafed § & dF-a1 o] oI WagT <aT @ 1
(i) HCl
(i) Cl,
(i) CO,

(iv) CoH,
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Which of the following molecules gives rotational

spectra ?

(i) HCI

(i) Cl,

(iii) CO,

(iv) CyH,

Wl At A & HoIt TR B folv e S
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Give derivation for the energy levels of simple

harmonic oscillator.
HCI 3] & oy Sigca el & A 2.7 x 10740 I

T’ 81 T HCI &) %5 of/1g B T BITom | 2

For HCI molecule the value of moment of inertia is

2.7 x 10% gm cm? find out the bond length of

HCI molecule.
CREl
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P.T.O.
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(i) ﬁ
(iii) %
W) 8:|220
The value of rotational factor B is :
(i) 5
(iii) %
W) S:IZZC
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What do you understand by force constant ? In the
vibrational spectra of CO molecule, an intense band
appears at 2144 cm, find out the value of force
constant for the molecule.

feufoad smpRll & faR[g gui T Wagl @l |Hsgy
U g% foly aRvT 159 Y | 2

Explain the pure rotational Raman spectra for diatomic

molecules and give the selection rule for it.
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TDR—4
(UNIT—4)
4 (@) woH-IveA RIEGR & FTIR BF-G1 GHAT Ad §S
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(i) V=04V=4
(i) V=19V=4
(iiiy V=09 V=2
(iv) V=09 V=3
According to Franck-Condon’s principle, which of the
following transitions will give intense band ?
(i) V=0tovVv=4
(i) V=1toVv=4
(iii) V =0to V=2
(iv) V=0toVv=3
@ ffaRaa o FHEmSy : 4
(i) daveH ol
(i) TP
Explain the following :
(1) Quantum yield

(if) Photosensitization

P.T.O.
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Calculate the energy associated with the radiation with
wavelength 3000 A (in erg per quantum).

JIdr
(Or)
TP BISH B Goll 8T & : 1
(i) hv
(i) o
(i) Nhv
(iv) hv/N
The energy of one photon is :
(i hv
he
A
(iii) Nhv
(iv) hv/N
HfAfBRT YhH | oY T T § ? ARG IRaa gd
FUCRRNCH BRI BT W BN | 2

What do you understand by non-radiative process ?

(ii)

Explain internal conversion and intersystem crossing.

Solagid Wagl & AT foRay | 4

Write down the application of electronic spectra.
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SHE—5

(UNIT—S5)

(@) AF® g ol R AG® F HH eI BRI 1

(i) —-RTInT
(i) —RTInK
(iii) —RTInP
(ivy —=RTInS

The value of change in standard free energy AG® will
be equal to :

() —-RTINT
(i) —RTInK
(iii) —RTInP
(ivy —RTInS
DT UMD R & ° 596 FERT 3 fobedl vap fafer
&1 qUH BT | 3

What is Magnetic Susceptibility ? Describe any one
method of the determination of it.

AR EEglEe @1 f3gd omev 1.964 x102cm R
AT T TegIoM & 49 @ & 1.596 A 7 | N
BIEgss A Q9T AT eTor Bl T P | 2
The dipole moment of lithium hydride is 1.964 x 10 %

cm. The distance between lithium and hydrogen is
1.596 A. Calculate percentage ionic character in

lithium hydride.

P.T.O.
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FreiferRad @ forear Ry o g R R 2
(i) CO,
(i) CS,
(iii) BeCl,
(iv) H,0

Which of the following has dipole moment more than

zero ?

(i) CO,

(i) Cs,

(iii) BeCl,

(iv) H,0

TRC HW THI BT FHISY Ud 39! A ey 3

Describe Nernst heat theorem and write its limitations.

yfrgdd T4 dlegedd & Ifad TRV Afed
SEEIEIN 2

Describe diamagnetism and ferromagnetism giving

suitable example.



