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in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.

S1 (I wib efees Teg e ¢
F) A f@¥ (Raman effect) IEC0 D @RIT 2
A IO GO (@R 8 IF6-CHIR (@
FHSTIE T =7 2 (@IIFON e TRIET T
fem Fel@ il FA AT OACHS oI
(snfeferera afsfe ST o@ee 1) | e

ferare SEh e 1 1w |

S0 x % = %0 <)

X+9O+9+ R

B.Sc.-7455-B [ P.T.O.

EPH-XIII (UT-198/16) 2

wifed @A el @ RRRETS @A)
Tefietisr BT wioa <19 Nom S | ae-afE
WEEEre el REE (et w16 Aol
o @aR (NER W T 9 SEens
MO (TR O T T | @Ffo aFH-IMH[ T
SERENE 30 kV ReR etemd W @ waifes
4 BRCR | @8 FET KGR PN STHUCET &
Q-] (o] 'R OF OIH MY T ?
TP RFHAF ARTHIRET TNl o1y
R ORI (R AT (threshold) FAET
wleol T T | ]S (Stopping) [ed 6 2
G 4o IR SErFF ( work function )
2:2 eV @2 Arfos & FI1F F© 7 G 4
@9 400 nm @3 @36 [fFqe =sifos =1 |
G TE @ BETRE Wefo 2@ O sifenife ey
8++(+3)
e fouas AR “if6 @ ( band theory )
TR (A 4N, LR ¢ AT AL
OET G | O A 4, SRR @9
TGP ST Qe 2IfRiRel FoiE #fF[ios
27 I I | (OIfPR ( doping )-4F A @IE!
FOFE (intrinsic) SRR (pfos sifizel
Jrei@ oifz=foe 27 2

O+ ¢+

A |

e+ +9

B.Sc.-7455-B



%)

2 @@ fon oeiw Tew T s

%)

)

o)

9q)

®)

B.Sc.-7455-B

3 EPH-XIII (UT-198/16)

RICEIS S CIUE RN || B Sl i [ S REC SRR |
N | IO @I FEIPT NEPIF TG
o | fE P e 6@ @92 el FeiE
ey a1 27 2 @EIPIROR QoA IEE
GNP FACE TCHFE F1YT | 2+ 5+ 3+ +09
Y X9 = Sb
G @3l (Zeeman effect) T@Te & @RI 2
Foli®  (normal) GINF f@xl @ ol
(anomalous) N &R A1y W= T |

© + 9
2MBEP  ( paramagnetic ) 8 SIHCDED
(ferromagnetic) *MIT N Wi T4 |
(5= (ST (magnetic hysteresis) 60 I
QR 2 © + 9
SN IF (ionic bond) N @R @l FeiE
e T 2 WG IE (covalent bond) 8
S TR HE AL 2 8 +3
FfoEa weifs o RE” TR 8 offth
(Dulong and Petit) 71@% IHAFSETT T
IETHET (@ YR Tl FERMRE ©F
oo frge (anfafeena efoom eem @2) |
WIRTHIRE AP B A wamel foeT 2 8+2
15 A SR e [ B B b B (el 1T
SRmeel F ¢ @@ A= NS (Bohr’s
correspondence principle) IS FI @RI ?

© +©

[ P.T.O.

EPH-XIII (UT-198/16) 4

2]

ol F-FIE o1 oAeid Teg e ¢

)

)

o)

9)
®)

5)

Y

)

©q effel e (mass spectroscopy) IF1CS ;N
@A 7 2 *midfkwgl @ DR [y @3 ey
A o1 | 8+
© x 8 =%
SN e 5 2 wreral e eeTar I
=Y ? S+
@I @PIET A& w AT (packing fraction)
(o D @R 2 GIH e IR (IR
I SANS o] T | S+3
-1 (Paschen-Back) &l @100 1 @RI
[ ?

fesifzRIRe! qeTts FI @RI 2

M @M (hard X-ray) S 7 96 G-y
@ 50 kV ST otew @S 1 251 | @8 7
(AP RAE @ swmmd /e @@ty Hsfe 20
Al @ 7 TER o IR RS 4o e
&g 9@ 2 2+
@I SeifERice [ @i (forbidden band)
IS P @RI 2 @I ANSACE I T |
ol ©isl @ fAI8 (Debye) Ogd W
Wﬁ% (assumptions) aforw @ %’Iﬂﬁ |
ORI (F @ ﬁ-@ﬁﬂ (Curic-Weiss) ﬂ@%
o1 @ ALCFC! I I |

B.Sc.-7455-B



1. Answer any two questions :

a)

b)
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( English Version )

10 x 2 =20
What is meant by Raman effect ? What are
Stokes and anti-Stokes lines in the Raman
spectra ? Briefly describe how the Raman
spectra can be explained with the help of
quantum theory ( mno mathematical
deduction is necessary ). Mention a few
applications of Raman effect. 2+ 3 +3 +2
Distinguish between the origins of
continuous and characteristic X-ray
spectrum. Describe briefly the work of
Moseley on characteristic X-ray spectrum
and the impact of the work on the periodic
table of elements. Find the shortest
wavelength of X-ray produced in an X-ray
tube whose accelerating potential is 30 kV.
3+5+2
Write down the Einstein’s photoelectric
equation and explain the significance of

threshold frequency from there. What is
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d)

e)

stopping potential ? The work function of a
metal is 2-2 eV. What is the threshold
frequency of this material ? A radiation of
wavelength 400 nm is incident on this
metal. Find out the kinetic energy of the

electron that comes out in the process.
4+2+(2+2)
Distinguish conductivity of the metals,
semiconductors and insulators from the
standpoint of band theory giving suitable
diagrams. Explain how band theory helps
us to understand the variation of the
electrical conductivities of metal,
semiconductors and insulators with
temperature. How does the electrical
conductivity of an intrinsic semiconductor
change with doping ? 5+2+3
Distinguish between amorphous and
crystalline substances. Write down the
relationship between lattice and crystal.
What are Miller indices and how are

they determined ? Write briefly on the role
of X-ray diffraction in crystallography.

2+1+2+2+3
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2.  Answer any three questions :

a)

b)
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6x3=18

What is meant by Zeeman effect ?
Distinguish between normal Zeeman effect

and anomalous Zeeman effect. 3+3

Distinguish between paramagnetic and
ferromagnetic materials. What is meant by

magnetic hysteresis ? 3+3

What are ionic bonds and how are they
formed ? How does a covalent bond differ

from an ionic bond ? 4+ 2

Explain the ideas that Einstein used for the
modification of Dulong and Petit’s law for
the specific heats of solids. (No
mathematical deduction is necessary. )
What were the limitations of Einstein’s

approach ? 4+ 2

What are the limitations of Bohr’s theory of
hydrogen atom model ? What is known as

Bohr’s correspondence principle ? 3+3

What is meant by mass spectroscopy ?
Write down its importance in physics and

in chemistry. 4+2
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3.  Answer any four questions :

a)

b)

d)

e)

g

h)

3x4=12

What is thermionic emission ? What is

known as temperature controlled current ?
2+1
What is packing fraction of a cell ?
Calculate the packing fraction for a simple
cubic cell. 1+2

Explain what is meant by Paschen-Back
effect.

What is meant by superconductivity ?

What is a hard X-ray ? In an X-ray tube a
potential difference of 50 kV is applied. Will
the smallest wavelength of radiation that
would come out of this tube depend on the

target material used in the tube ? 2+1

Explain what is meant by forbidden band in
a semiconductor and justify the name.
What are the main assumptions of Debye’s

theory of specific heat ?

Write down and briefly explain the Curie-

Weiss law in magnetism.
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