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Seat No. :

LE-111

April-2014
B.Sc., Sem.-VI
CC-308 : Physics

Time : 3 Hours] [Max. Marks : 70
QA : (1) BEL % WsHdleL RL AL .

Instructions : All questions carry equal marks.
@) ddsuzl At ualdd e wr1d O,

Symbols have their usual meaning.

@ ! (a) Gl SAs2Ms ue-dal (band System) Al Surt olHIRel yloy yls2el
A8 Ayeluel uHedl. 7
Explain with appropriate expression fully the gross vibrational structure of
electronic band system in emission.

AYWOR
Sasalkis asfuadl a2l L.
Discuss the formation of Electronic Spectra.
) SAsAMs Fu-t Asiliviini ervell Y darel 2l 5. slRate 2wl g8 ? 7
Discuss rotational fine structure of electronic vibrational transitions. What is fortrat
diagram ?
' AYAI/OR
Fr5-5l-3 Rgidg s-24 DL1sa e vl s,
‘ : Discuss the Quantum-mechanical formulation of Frank-Condon principle.

2. (a) UdsA "e-iildl wal 5?1 2 d uRell Ml AAdL RS Yo Hadl. d 56
opetdl wR AR A O d ueL wsual. 7

Discuss transport phenomena and hence derive an expression for the coefficient of
V1scos1ty of gas. Also mention the factors on which it depends.

AUYAWOR
.Guml“rm Grioft Jled 4 7 A W2 Raufur-goud wilsea qadl.

i What is thermionic emission ? Denve R1chardson-Dushman equation for it.

LE111 1 , P.T.O.
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(b) Guualesdl sl cuval il e dedidl qualol 91 AL Hed

qoal.

Define coefficient of thermal conductivity. Using trans
expression for the cocfficient of thermal conductivity.
AYOR

120 $AD2s w1l ouvay i i A w2 RMdsd el aal 42U

Define photoelectric effect and hence discuss in detail the statistical theory of it.

port phenomena, derive an

@ aodBasd udlear wmdl saldl ) oud asdBps wals () AU
a8aB2sd 3Rzl A el axl emd seusi 2 O ar [dgd 44 ¥
e aaanl R Bafeun-d dstad 3 ol dueu 3 el (17k) 28U o .
Explain polarization of dielectric. Show that when a dielectric having dielectric
constant (k) is introduced between the plates of a capacitor, then both the electric
field and potential difference across the plates of a capacitor reduces to (1/k) of
their respective original values.

AYWOR o
ABAB2s WwHHl Gl @u avalfid s wd 4wl galal 3 d awdldes
2ANTS () A SUMS soL Badl 8ld ©.

Define energy loss in a dielectric medium and hence show that is proportional to
the imaginary part €"(©) of dielectric constant.

b sdlbas gasla 2 wstella aiveii Bugic-l 2l s 7
Discuss the theory of electronic polarizability and optical absorption.

AUYAWOR

wfts gelletal 2l 520 v d wrdl wslis sigrie gl wed Yo Jadl.

Discuss ionic polarization and hence obtain the expression for natural resonant
frequency.

4. @) sueAlo Wi doredri Rugial Biga 33l 520 24 ealdl 3 sdailes @
gl oSl AALCAUA e ¢ld © 2l dUH R AR Avidl Al 7

~ Discuss in detail the Langevin’s theory of diamagnetism. Show that the magnetic
susceptibility of a diamagnetic substance is negative and independent of
temperature.

2»YA/OR

Qerlodlosn i doidl-d Bgiadl Redd 2l 530 214 ealal 3 droilzs
getefl otfly AR Ut Sl © A WAL e Wi ely 6,

Discuss in detail the Langevin’s theory of paramagnetism. Show that the magnetic
. susceptibility of a paramagnetic substance is positive and inversely proportional to
temperature,

EAN G EE R e g
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S S REEE———,m— o
) ~asfir Worilzs vgrie NMR) L B 2l s2L. 7
Discuss in detail Nuclear Magnetic Resonance (NMR).
AYA/OR
WE-ARoIARR M YR Es-ld avil.

Write a short note on Pauli paramagnetism.

5. &sl ol pul 14
Answer in short :
(1) A3 s vas{l vl 2uul.
Define mean free path.
2) il el sl
‘ Define the term viscosity.
3) SdsilMs avlue sul [RdRHL gvuy © ?
In which region, the electronic spectra appears ?

(4) Hy Ny, O, ¥Rl Sdszils asfuz Geunt 52 6. W We ?
Does H,, N,, O, molecules produce electronic spectra ? Why ?

5) ddletan-l cuva 2l
Define the term polarization.
6) Forsla AALLNUAA v 2uul.
Define magnetic susceptibiiity.
(7)  Aetsla szl S.L 2isd Ul
Give S.I. unit of magnetic moment.
8) syl vl wuul.
Define Effusion.
) el 2W3e9¢e (scattering cross-section){l llvAl 1YL
Define scattering cross-section.
(10) gl ad-$sun-{l va 2uul.

Defme work function of the metal.

- LE-111 3 P.T.O.
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(11) @3- vis § O ?
What is Lorentz number ?
(12) oller Hodalr ved g ?
What is Bohr magneton ?
(13) R-uRaulRias 2, 2 wine asfue, G agiue sl 59 Ad %

In what way the absorption spectra of diatomic molecules differs
spectra ?

(14) Q=g sal is-l S.I s 2l

" Write S.I unit of coefficient of thermal conductivity.

el ud 9 ?

from emission

AL e G e 4

J
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Seat No. :

AD-110

April-2015
B.Sc., Sem.-VI

PHY-308 : Physics

(New)
Time : 3 Hours] [Max. Marks : 70

Instructions : (1)  All questions carry equal marks.
(2)  The symbols have ideal meaning,
(3) Figures in RHS show marks.

1. (@ Continuous visible or ultraviolet light pass through a long tube containing gas of
diatomic molecule at room temperature to produce electronic spectra. Derive its
wave number equations and explain possible electronic transition levels. 7
OR
Obtain wave number equations of P and R-branch for rotational structure of
electronic band. Write single parabolic equation and explain its fortrate parabola.

(b) Write statement of Franck-Condon Principle. Explain intensity distribution in
Emission Band using Condon parabola.
W ; OR
Zero point energy of N, molecule in upper and lower electronic states are

1134 cm~! and 490 cm™! respectively. If the value of ®, for upper and lower

electronic states are 2274.2 cm~! and 988.4 cm™! respectively then find out
anharmonicity constants in both the states. If the energy difference ‘V_’ between

the minima of two potential energy curves is 49356 cm~' then find out
. corresponding wave length of this zero point energy transition.

' - 2 ]
: .. ne- ‘r .
2. (a) Derive the equation of electrical conductivity o ="~ V_F for a given system. If
Fermi energy e increases then what will be its effect on electrical conductivity ? 7

OR
What is photoelectric emission ? Derive the equation of current density in the case

of photoelectric effect.,

(b) Obtain Fick’s law of diffusion and derive the equation for co-efficient of

Diffusion D = 1/3 (v) L. 7
. OR
‘ Derive Einstein’s relation equation for mobility.
5 AD-110 o e s _ 3 P.T.O.
P T T
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3. (a
(b)
4. ()
(b)

A parallel plate capacitor with insulating medium of permittivity €, is charged
by d.c. potential difference. Derive the equations of relative permittivity € and its

. . - - >
electric displacement D=€¢, E+ P. -

OR
Explain Dielectric polarizability using suitable equations. Write three sources of
total polarizability in dielectric crystal.

In the case of dielectric losses derive equation of loss-factor. Also obtain equation
of energy dissipated in dielectric.

, OR
Write short note on “Optical phonon modes in ionic crystals”.

Obtain equation of Larmor frequency o, for diamagnetism and derive Langevin’s

relation.
: OR
Derive quantum theory of magnetic susceptibility.

Derive expression for temperature independent paramagnatism.
OR
Explain cooling of a system by adiabatic Demagnetization.

5.  Answer the following questions in short.

(1)
(2)
3)
4

)

(6)
(7

(8)

©)
- (10)
an
a2

Selection rule of simplest electronic transition 'X-12 is
Why in the electronic spectra of I, molecule, vibrational levels are much closer ?

Draw intensity distribution bands for CO and I, molecule.

Write general expression of vibrational state for diatomic molecule in electronic
spectra.

Define mean free path.

Write dimension of scattering cross section.

In thermal conductivity heat transport along z-coordinate Q, is proportional to

If Force F(t) acting on a particle of mass ‘M’ at time ‘t’ then write equation of
motion of particle.

. Write Clausms Mossotti relation.

Write an equation of d1electnc constant €(®) of free electron gas in terms of
plasma frequency .

Write a statement of Hund s First rule. |
Write a relation between effective Bohar magneton number * p’ and Lande

‘ sphttmg factor ‘g’.

(13) Define Pauli paramagnetism.
(14) Give full form of ESR and NMR

apil0

7

14

B |
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Time : 3 Hours] ' 3

Instructions : (1) All auestions carry equal marks.

L. (a)

(b)

- (<)

2. (3
(b)

3 (a)

Seat No. :

AC-101

April-2016
B.Sc., Sem.-VI
CC-308 : Physics

[Max. Marks : 70

(2) The symbols have usual meaning.

Explain salient features of molecular electronic spectra. _ @)
OR

Explain how the absorptlon spectra of dlatormc molecules differs from the

emission spectra. :

Discuss the rotational structure of electronic bands. _ Q)
OR .

Explain with appropriate expressions fully the gross v1brat10nal structure of

electronic band system in absorption. .

Using Frank-Condon principle, explain the intensity distribution “in emission

bands, ; . )

' OR - ' )
The rotational analy51s of one band system is given by: y = 24762 + 25 m —

2. 1mzcm‘I Deduce the pOulthH of head band and find the values of B', and B'..

On the basis of tranSport phenomena discuss about the terms Effusmn and

Diffusion. : S @)
. . OR : :

Define thermionic emission? Derive Richardson-Dushman equation for it. '

On the basis of transpoxt phenomena, discuss the phenomenon of molecular

: colhslons | @)

- OR
Define dlfferentlal scattering cross-section. Obtain the expression of dlfferentlal
scattering cross- sectlon in terms of scattering parameter

Explain polarization of dielectric. Define the term dlelectnc constant and hence
show that : , ,

e=1+ye - Y - )
' OR 3 ) '

~ Define dlelectnc polarizability and hence obtain Clausius-Mossotti relation for a -
+ cubic lattice. |

TACAN

3 ' -~ rTO
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(b) Mention- the sources of polarizability. Discuss the classical theory of electronic
polarizability in detail. (7)
) OR
Write a short note on plasma_oscillations.

4. (a) Discuss the Langevin’s theory of paramagnetism and hence show that the

magnetic susceptibility of a paramagnetic substance is inversely proportional to
temperature. ‘ : . 8

OR
Discuss in detai the theory of atomic magnetic moment.

(b) Show that the magnetic moment associated with orbital motion is an integer
multiple of Bohr magneton. - (6)

OR . '
Write a short note on Nuclear paramagnetism. -

5. Answer in short: - ST - ' © . (14
(1) Define collision prc;bability. L
(2) Give S.I.bunit of work function. . _
(3) Why electronic spectra of molecules are usually found in visible and ultravoilet
region ? ‘ ) :

(4)  Give unit of wave number, )
(5) Define coefficient of viscasity, .
(6) Define the term polarization..

(7) - Give one -important difference between a paramagnetic and a diamagnetic
substance. : :

(8) Give S.I. unit of Bolir magneton.

- (9) Define Diffusion.
(10) State Hund’s first rule.
(1) Giveany two properties of a dielectric substance.
(12) Give S.L unit of Intensity of Magnetization (M). o - &
(13) Define relative penﬁeability of material.
(14) Give S.L unit of gyromagaetic ratio.

—_—
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Seaf Ne. :

AH-109
April-2017
B.Sc., Sem.-VI

CC-308 — Physics

Time : 3 Hours] [Max. Marks : 70

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

1. (a) Explain with appropriate expression fully the gross vibrational structure of.
electronic band system in emission.

: OR . _
Write statement of Franck — Condon’ principle. Explain intensity distribution in
absorption band using Franck — Condon principle.

6

(b) Discuss completcly the appropriate expression of electronic band systcm in
absorption. - : A 8

: -.OR : : 1
- » Discuss rotatlonal ﬁne structme of electronic v1blat1onal nansmons Wh:lt is fort —~
rat diagram ?°

2. (a) Discuss transport phenomena and hence derive an express1on for the coefficient
of viscosity of gas. . -7

OR

What is photoelectric emission ? Derive the equation of current density in the case
of photoelectnc effect.

(b) What is thermionic emission ? Derive Richardson — Dushman equation for it. 7

Derive Einstein’s relation equation for mobility.

Explain phenomenon of polarization in detail. . 7
OR

Derive formula showing relationsilip between dielectric constant and electric
susceptibility of di-clectric medium. Froni that derive formula for displacement
vector D=¢E+P

'AH-109 U e 3 i - P.T.O.

Scanned by CamScanner



® assumcd at the centre of an imaginary cavity. 7
. o _ | |
Give theory of clectric polarizability and derive formula of static dielectric
constant. : '
4. (a) Give Hund’s rules with appropriate examples. Explain them. 6
OR
Give classical theory of Para magnetism of Langevin and derive formula
corresponding to saturation magnetization.
(b)  Write short note on Nuclear Para magnetism. : 8
OR | |
Write short note on Nuclear Paramagnetic resonance. @
5. Answer in short : - . _ - 14
(1) In what wcay the absorption spectra of diatomic molecules differ from emission
spectra.
(2). Draw intensity distribution bands for CO and I molecules.
(3)  Give the unit of wave number.
(4) Define the term viscosity.
(5) ‘Define effusion. . »
(6) Write general expression of vibrational state for diaton-lic molecule in eléctronic
spectra. '
(7) Define electrical conductivity.
(8) Define the term polarization. :
(9) Give S.I. unit of magretic moment. ' : ’i’
(10) Write Clausius — Mossotti relation.

Using Loreniz method derive formula of local electric field at an atomic site

- (11) Define Pauli Para magnetism.
- (12) Give full form of ESR and NMR.
(13) Give S.L unit of Bohr magneton.

' (14) Give aniy two properties of a dielectric substance.

U UAHA09
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Seat No. :
April -2018
B.Sc., Sem.-VI
CC-308 : Physics
Time : 3 Hours] | [Max. Marks : 70
CYAARAL: (1) Gl oy UAAALRLURAL S,
(2)  UsRAl AL WA 21 bR 8.
1L () 2URAsSAsAAS Azl Hea-Al @etell erudl. 5

YL
SAs2Rs aglae-l A Al 5.
®) SABRS Glrsl BRI ARAAL HEZ R 24 P AL dR3L AV Y5200 Hadl. 4L
2RIl HE BASH URAG A5 GVl 247 AL S1R%2 uRae (ARl AHey AL 9
. Yl
SAs2As Su- 2isifili eel g oiRE-l Al U

2. (a) et me-iRdll 2l 5 2 d el Gnucissdl visd Andl. 7
YAl

2
-t R . ne If
2l dei-l B dtesdirg Al oy =~ - UGS

o . 1
@0l UL ‘Bsdl Fery A 247 2 FR-28ls wlszl D = 3 ()0

@ O

l : Andl. ' 7
L AYdL
RisRict uglel 2LsBe-l curva sl Rsic uslel 2586 4 uslel nra- el
Hodl.

3 (aj - S-dakzs, udletad aronal glldl 3 2R si8-SalEs s (k) =Rl
’ sS-SaGsA ¥allez-dl AL el 423l Eid SRR Al B, AR [Aedaix 24 a2
AL Re FARMLAAL dsteic R iR QAL A HERAL (1K) Aeu o4 3. 7
; Al .
8- SAGs M MR SS-BAEEs s A Ryt RAGIRA A Aot
- catfag s AL At el iR WD = € B+ P.
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| VIV SRR R R R W e

(b)

(b)

di G-ycllotal die 2l 21 R [ 2Rnisd 32 Al 7
2l R
wtlts eflotartl 2l 531 247 3 urell wigRs e 2R e A AL

Yol URA W2 sell-2Hle-{l ARRAR 9l 5L 1
| YAl
WA 12l Aol uBreais (sculisa i) il ,
Eeur $(2s i-4dle (NM.R.)- [ERepd 2L : “ad ‘
241 o ‘
elldl’y sadla Al R AsnRlell oigla wisHEL olier HHZIAHLYRUS RS oy2cl
NUE :

5. gsHlovalol AL : 14 Sy

(M
()

G)

4)
®)
©
(7)
@®
©)

(10) sciRiluu-DZ| oim vl
(1) §smen R sue 3L,

SAs2IAS ARlue 51 [RARM B S ¢

UERIA 2886, WREIH 241

URIRL HyeAA 4L A,

CO 2 I, R dlstetiAl a2l gt 245k ERL

Z [l dol G aresci i BRaeA QA At S 8.
5RIQEAAL S 1. Disw AL

R AL A5 H 24N |

WH215AUA dlstctt-l S.1. BEH 2L

ged-{l Ut URRRAGUEZIL carvau 240,

(12) ESR 4l NMRALRL AR @l

(13) Yoislu W ARA v M, .
| (14) AR 25 4B ?

AC3
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