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Time : 3 Hours]

N14-118

November-2014
B.Sc., Sem.-V
302 : Physics

Instructions : (1) All questions carry cqual marks.

1.  (a)

(b)

(c)

(b)

N14-118

(2) Symbols have usual scicentific meanings.

Seat No. :

Explain salicnt features of Rotational spectra with a suitable example.

OR

Explain salient features of Vibrational-Rotational spectra with a suitable example.

[Max. Marks : 70

Describe an experimental arrangement to obtain pure rotational spectra in

absorption.

OR

6

Explain with nccessary expression how vibrational constant could be determined

from infrared spectrum of anharmonic oscillator.

The transition J = 3 to J = 4 in HC! is associated with radiation of 80 cm~!. Using
the rigid rotator approximation, calculate the moment of inertia of HCI.
Given that : reduced mass of HCI molecule = 1.60 x 1027 kg, h = 6.64 x 10734 J.

sec, C =3 x 108 m/s.

OR

3

The force constant of the bond in CO molecule is 1870 N/m. Calculate the
frequency of vibration of the molecule.

What is Raman Effect ? Discuss the classical theory of Raman Effect.

OR

Explain pure rotational Raman spectra in brief. With necessary expressions, show
that rotational Raman lines are equidistant.

Discuss the experimental arrangement for Raman spectra.

OR

Describe the phenomenon of Phosphorescent emission.

With exciting line 4358 A, a sample gives Stokes line at 4458 A. Deduce the

wavelength of the anti-stokes line.

OR

~ Calculate the components for substates for the following quantum numbers :
)
Sl

- (iii)
(iv)

I
’n
3n

4A-

4

P.T.O.
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and hence distinguish

3. (a) What are symmetric and anti symmetric wave functions 3
Bose-Einstein & Fermi-Dirac statistics.

OR
Obtain the quantum mechanical analogue of Liouville’s theorem.
. ; ” . {
(b) Obtain the expression for Rotational partition function. g

OR
Obtain the expression for vibrational partition function.

“4. (a) Define the term Bulk modulus ﬁnd hence show that for a cubic crystal, the Bulk .

modulus B = (1/3) [C,, +2C),].

OR
Discuss the effect of temperature on Fermi-Dirac distribution.
ensions. Solve it to

(b) Write Schrddinger equation for frec electron gas in three dim it to
pression for Fermi

obtain cigen values and eigen functions. Hence obtain the €x

energy. 8 S

OR
Write general matrix equation for stress components. Prove with the help of clastic
energy density and symmetry arguments that for 36 clastic stiffness constants

reduces to 3 independent one for cubic crystal.

5. Answerin short : 14

6) Dcﬁné the term Dilation.
(ii) Define elastic energy density.
(iii)y Define density of States.
(iv) What is Lorentz Number ?
(v) Define characteristic vibrational temperature of a molecule.
(vi) What are Fermions ?
(vii) Define reduced mass.
(viii) Define Fluorescence.. | ,
(ix) Designate the electronic state of a molecule corresponding to A = 0.
(x) “The molecules have rotational and vibrational states but atoms do not”. Comment.
(xi) What is Raman Shift ?
(xii) Define Fermi energy.
 (xiii) What is Degeneracy ?
(xiv) Define Thermal conductivity.

@
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/ R ~ SeatNo.:
MC-118 -
- November-2016
B.Sc.,, Sem.-V
CC-302 : Physics

Time : 3 Hours] [Max. Marks : 70

Instructions : (1) All questions carry equal marks.

l|\)

e B wt s R e 4 v kg

(2) Symbol‘s have their usual meaning.

(@) Describe a su1table cxpenmental arrangement for the study of pure rotational
</ - spectra of adi-atomic molecule. AT 4
- OR ; '
\7/ Dlscuss the salient featutr}%f vibrational rotational spectra. -”\)5@ Z
(b) (i) Discuss the vibrational fr\ﬁuency and force constant for an harmonic
A\ oscillator. 30‘6 7
(i)  In the near infrared spectrum of HC/ molecule there is a single intense band
N T at 2885.9 cm~!. Assuming vibrational levels show that the force constant K

is 4.8 x 10° D/cm. (mH = 1.68 x 102 gm) 3@3 - 3
OR
~_~Discuss in- detail how the line structure of mfrared spectra can be explained by
‘(/ con51der1ng molecule as.vibrating rotor. -} \ ) . 10-
A Rstate d .

‘a) What are Raman shlﬁs\} lee the classical theory of Raman Effect ? What are its

imitations 7 - .~ ' :))'5‘1/ \ T
OR ; '
Explain in detail mechanism of Fluorescent emission.

(b) What is Raman. affect ? Glz)eunantum gtgei%ry of Raman effect. B e -7

‘-i Staie the selection rules for electronic transition and hence show that the transition

EV* ——> Eg"is allowed.
(a) Obtain the expressions for Bose-Einstein and Fermi-Dirac distribution functions. ~ 7\ N
' ' OR _ \
Obtain quantum mechanical analogue of Lowville’s theorem. \Q ?
(b) Obtain the expressxon for partition function of Rotational motion of gas molecules. 7

OR | \LIG

Discuss symmetric and'anti-symmetric state functions.

MC-L18 0 S ' | sy - P.T.O.
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4 (a) Explain: - :
- (i) Stress components
.(ii) Strain components
(iii) Dilation :
(iv) Elastic energy density A
(V) Young modulys : ) :
OR
What is Hall effect 2 Obtain expression for Hall co-efficient and Hall voltage
(b) Obtain the differential €quation for elastic wayes Propagating in cubic crystals
- and obtain equation of Wave velocity for the waves propagating along [100]
direction. : 7 1
_ OR 5
Explain Free electron F érmi gas, and solye Schrédinger €quation for free electron m
in three dimcjn'sions. f
5. Answer the following guesti‘o'gq eré/hs%lilé%};' :sc S f t‘;c-‘i?)ﬁ/ @ \/;‘L’_}(J'ﬁ onel Y0 3(3}‘)' ’)}'ﬁ// (/47)(
. (1) Give types of spectra. : e ot f S
ive types of motion of s LIE: Aoty <fecdro, :
(2) Give types of motion of Di-atomic molecule, i .
(3) Whatis Band Head 2 ' |
@ What is Raman Shift 7 il
(%) What is Transition 2 - i o : §
(©6) -vae namt?s'of different tyI.)es o»f partition j‘f—cfﬁ—m[]\j hen, dﬂng’f‘j Nidyiye b e W)’}(H
(7) Give conditions for Canomcal ensemble\@) 2R dewih) Wil o ﬁmdf‘"’\ .
é ' (8) What is grand Canonica] Ensemble ? e Conau ¢f Wnction. _
(9)  Write formula of free energy of system. _
"(10) Define Stress. 4 v '
_ U&ll) Give unit of Young moduluys, ’
Sl Q@:Z) Give unit ofBulkmod'ulus.
(e ‘&‘(13) What is Fermi-gnergy?
' (14) What is Hall effect
MC-lig il 4
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NL-110

November-2017
B.Sc., Sem.-V
CC-302 : Physics
Time : 3 Hours] [Max. Marks : 70

Instructions : (1) Symbols have their usual meanings.
(2)  All questions carry equal marks.

1. (a) Give reasons why energy level scheme of molecule is different from that of atom.
Write short note on type of molecular spectra. = 2 ¢ | < 7

OR

Discuss salient features of Vibrational Rotational Spectra. Find the Vibrational
and Force constant for an unharmonic oscillators. Find the frequency W _ of

unharmonic oscillator for a hypothetical state.

(b) Discuss in detail how the line structure of infrared spectra can be explained by
considering the molecule as vibrating rotor. 7

OR
Explain the molecule as rigid rotor and hence discuss pure rotational spectrum.

2. (a) Define Raman lines, Raman displacement and Rayleigh lines. Is it necessary to

have permanent dipole moment to produce Raman spectra in molecule ? .. 7018 7T
OR =
= Explain in detail mechanism of Fluorescent emission. — 201>
(b) Write selection rules for the electronic transition. Obtain the correct designations
for substates (i) 27 (ii) 4 (iii) 4A. 20\ 5 7
OR

e
1

What is Raman Effect ? Give quantum theory of Raman Effect. - 7.¢ | >

3. (a) Derive an expression for partition function of vibrational motion of gas molecule
and hence obtain expressions for different thermodynamic quantities. Discuss at
low temperature. 7

OR
Derive Quantum analogue of Liouville’s theorem, __—

(b) Derive expressions for Bose-Einstein and Fermi-Disac disfribution functions. <~ 7
s ; OR
- Derive expression for electronic partition function and hence obtain expressions
for Helmholtz free energy and entropy.
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4. (a) Give statement of Hooke's law. Write 36 components of strain and 36
components of stress in cubic crystal in terms of elastic compliance and elastic =,
stiffiness constants. Define Bulk modulus for uniform dilation in cubic crystal.

OR
Taking Quantum theory in to account, discuss the energy levels for free-clectron

gas in one dimension. Define Fermi-energy. ~ 0 |

(b) Derive differential equation for waves propagating in cubic crystals. And obtain
the equation of wave velocity for a wave propagating along [100] direction in
cubic crystal. 7

OR
On the basis of free-electron theory, derive equation of electrical conductivity and

write down equation of thermal conductivity. Derive Widemann-Franz law.

5.  Answer the following questions in very short : 14
(1) Why do we use Born-oppenheimer approximation in molecular spectra.

(2) Write equation of reduced mass. '

(3) What is Band head ?

(4) Give the statement of ‘mutual exclusion rule’.

(5) Write selection rules for vibrating rotor spectra.

(6) Give the S.I. unit of electric dipole moment.

(7) Define Luminescence.

(8) What is Heteronucleus Atom ? w
-(9) Give conditions for micro-canonical ensemble.

(10) Write equation of Degeneracy criterion.

(11) Define strain

(12) Give dimensions of Cy.

(13) In which orbit Fermi-electrons are found ?

(14) Write down formula for Fermi temperature.
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