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B. Sc. EXAMINATION, 2021
(Fifth Semester) (Main)
CHEMISTRY
CH-502
Physical Chemistry

Maximum Marks : 29

Attempt any Five questions. All questions
carry equal marks,

fl wrer ool @ s Sfe | gty
% % A ¥ |
What is the significance of wave function
y ? 1
T FBEF g F O WA &7
What do you mean by Heat Capacity ?
1
FU 4quA W 3 99 e ¢ 2
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(d)
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A
\_/(i}) Explain the special distribution of black
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What do you understand by dipole

moment ? 1
feym smgol ¥ a9 ww WA R 2
What is Hermitian Operator ? 1

i afme w0 ? 2
Out of the following, which molecules
exhibit pure rotational spectra :

0,, PCl;, F,, SFg. 1
frafafas ¥ @ &AW A9 ¥S YU
wF wefia e g 2

0,, PCl3, F,, SFg
What is Force Constant 7 .8
¥ fraais =1 T 7

-~

Derive an expression for Planck's
radiation law.

s & fafeo fam & fau & a9s
g HIfAC |

body on the basis of classical mechanics.
e A @ YR R EW fivg @
Fuizdra faaror &1 =oF F:faw
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3.

4.

(a)
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hat is Photoelectric effect ?

FREEfEE yaE e ¢ o

328

Derive an expression for energy of a
particle in one-dimensional box.

TF APH-AE 0 F9 # F9f B feg
=SF FA= FIfAG |

(b) Average value of square of Hermitian

(c)

(
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operator is a positive quantity. Explain.
BfHfET SRR #1 o = g U
gl A § | e i |

What is the significance of operators in
quantum mechanics ? 32,8
gafen AfFH ¥ AR F1 7ed F1 2 ?
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Discuss the measurement of dipole

moment by refractivity method.

wadd fafy g fegedia smgel & @R
H1 9ol HfaT |

(b) The bond length of HI bond is 1.60A.

Calculate its dipole moment (in Debye
units) if it were present in the completely
ionic form. (charge on the electron =
4.8x10710 esu)
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y/ What is the
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(b)
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HI alvg %t afog s 1.60A 2 1 zos
feyeta st =Y o e (S T
H), ok % o ¥ § ombm v

Uil & 1 (iR W oaRw -
4.8x10-10 egy)

difference between

paramagnetic and diamagnetic
substances ? 3,2..8
b ol L

ﬁﬂﬂ’#ﬁaaﬂtmﬁ#ﬁﬁwﬁﬁw

I 8 ?

4

What is magnetic susceptibility 2 How
can it be determined ?

T gifedr 70 € 2 o iy B
fea s 2 2

Calculate the specific rotation of a
substance the solution of which contains
5 g. of the substance dissolved in 25 inl
of water and shows a rotation of §° when

mtroduced in 20 cm long polarimeter

tube.

II-‘nl-'3I.-”."Hﬁﬁﬁﬂ'_'{l'{:ﬁ‘l}{"l R) §
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(¢©) What s the difference between

polarization ang polarizability 7 33 g

Mw’e an expression for rotational energy

of a diatomic molecule.
Wﬁm PR oF D ferm
ATF A= Fif )

(b) Discuss the isotopic effect on rotational
spectra,

TR TR W amEweiE e % qui
HifTT |

(c) What is Born-Oppenheimer
approximation ? 32,8

FH-3MITEIR wfwen @ & 2
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The rotational spectrum of €O shows a

series  of cquidistant lines spaced

384 cm-! apart. Calculate the moment

of inertia and the bond length of CO
bond.

CO & ol wWa 3.84 ! [ Adf@
@ @ o ® o ¥ Co
<oz & g e qen g S H
sroE T |

Discuss the intensity of spectral line using
Maxwell-Boltzmann distribution.
Sraim-atessHA faa & WA | T
9 # dea H aud e |
"What is degree of freedom ? 3,2,8
@A e #/ e ?

Derive an expression of energy of simple
harmonic oscillator. Discuss the selection
rules for the pure vibrational spectra.
T Ed EfAad #1 FA H oA
oA A | g e o @ fau
A fm F 9 =it
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Raman effect (¢) Discuss the advantage of Raman spectra

R over IR spectroscopy. 3,2,.8
m‘-1 .#?t[ B = AEAR TR W A WEE
4 Fifaw w v s |

(¢)  Discuss about the qualitative relationship
between force constant and bond energy.

32,8
T fogrs g vz F3 9 s

= ~
a9 # IO FEC | = £
9, (a) What is Raman effect ? Discuss the § é
quantum theory of Raman effect. 5. %
= =
oH UNE & ¢ ? T AR F Fmwed S S
: - = =3
fagia = ol Fifag | g g
(b) Calculate the force comstant k for N, 3 3
given that the fundamental vibration
frequency is 2338 em™'.
N, ® [t W@ fe® k& ®OTOA
Ffwe, frm 2 f5 dfas $9 w9
sigEar ! 2t
2172 =
P.T.0. H-M212005507(UG69(TR) 8 1,480
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