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.- full marks for the guestions.

[ Chooseﬁ";‘they"'?;“c:ciliifec'tf answer from the
following : (any seven) - == i 1x7=7

(a) The number 'of.-'aitoms?:per'u'nit cell
of a body centred cubic lattice (bcc)

G 8
() 1
(iii) 3
(iv) 2
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(b) Classify the following unit cell intg!
proper crystal system, a= H.om nm, .
b= LoATS um, o eR0.02 0 and 10ISDE) T Whm?

QHN_.Hov .%Hmwov wxﬂomo

(e) The unitof magnetic susceptibility is

@) wp/m
(i) Triclinic : 5 9T EIOGIT

(ii) Monoclinic ) gme/m
(iii) Orthorhombic (i) gunitiess, T2H0
(iv) m@xmmo?&. : : | s | (f) Diamagnetic amw,ﬂolmww _u.omm,o.mm
(c) Because ,0». which property of Enm : (i) vowgm&mbﬁ,gmmummo dipoles

crystals, X-rays can b ‘
: e d Sl _ .
from the crystals ? i .o ?moﬁnn v | S (ii) no permanent magnetic dipoles

() Random arrangement of atoms (iti) induceddipole moment

(@) Colour of the crystals

i) P (iv) None of the above

eriodic array of : : Jric ol oA . .

(iv) Noi ‘ -atoms - (99 Most widely used conducting
Golithe above - *_materials are Fak

Q _
(d) The harmonic oscillator ¢

valu S e
j i obowm% as ,mb kamm (i) ¢ germanium and: silicon’ -
3 . . : & ‘ (i) copper and alumium

\:\ .;NNS £ i . . NS .

(iti) gold and silver

\.~=\ :NS

(i) 2nhy (iv) tungsten and ‘platinum
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(h) Transition temperature T, and

critical field H, for a superconductor b () Intrinsic germanium can be made P-
i o _,_ type semiconductor by doping with
are related to (H, : critical field at | _.

| " (i) - phosphorous
OK, T, : Transition temperature at hitoz 2oLl
e - (ii) aluminium
(%) :
0"K) , . o (iii) sulphur
) H,=HyT,-1) - : : H,”___..,, : (iv) carbon :
i ERE vl (k) The polarization P in a solid,
(i) H, nmoG,o +5 , il “00% Udielectric field E and the electric flux
| ' ‘density D can be related by the
.7 relation
TAAGIEORECIN | et vt
(i) To=To|1-| =2 | Lo o)y E=go DR
H, : il ST3E

(i) D=E+&P

(v) H, -H, Tﬁhﬂ ) biloz WP SESET
2 4 ) briifip)o'D= &(E+ P)
(i) The mowgaaos e e 1 EM& oﬁmﬂ%o& ».oH.BEm‘ mou.mbmboﬂﬁm
in diamond structure is arbon . 101 pogrisi
0 07 ev s ROy
et L (i) - FeO

(i) 0.01 eV (ifi)! FeqOq -

(iv) None of the aboye '(iv) Fe(OH)
. @ L 4 ’ m
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Answer  any three from the following
questions : ~ 5x3=15
(@) (i) What do you mean by atomic |

- packing factor of a crystal ? 1

2. Give short answers of the following
questions : (any four) 2x4=8
(a) Write the basic differences between
crystal and amorphous solid.
(i) - Find'out the packing factor of
“face centred cubic structure of
arcrystalss 7o nan : 4

(b) Show that for a m.wBEo cubic lattice
Aioo < dirg tdyyy = V6 :V3:V2

(¢) (i) Define Fermi .msowmw level.

(b) (i) Discuss the 'success and
Lrs i )imitations' of classical free

mb.c Draw the Fermi _Eb,o‘mob.,.,..&#w
10 electron’ theory 'of metal. 2

Mom@onﬂ to energy . for the
emperature at “T=0K an
T=300K. adbmOk d

e

.w.e.,,w,.égﬂ free’ electron’ ‘theory is -

(d) cﬁrmﬁ do you mean by magnetic {19 225995 important insolid state
mcmm%wwm__mwmw d magnetic | physics ?' -7 7R 1
Figa + = m,.\_ r u,,w ,,,wn\yﬂq\.t..., o it e e T ANT g )
(e) (i) Wri . _ 1 - (i) Write down basic differences of
. ) How.%ﬁwaﬂmmu,wﬁmoﬂm and. Petit law | {1_ous - boclassical and-quantum free
(i) Wh specific heat'of solid. | ~ . " """ electron theory-of metals 2
“stand ror R :
s DACHON R/ et s - il T by ] () (i) Whatis Hall effect ? = = 1
‘ mos,m. ; R e st oD Ta i . . . , NS0T
(R) S:w@ .ﬁwwﬂwvwnm%mmcob of resistance (i) Find out the expression for
normal conductor  ang €25 ©F | " Hall cosfficient, 3,
conauctor ? .59 . super- - | ; - Lanogedup garsohon Shdetd k
Rvs T. Praw a simple mﬂmww ¢ I os-ee0gi) write down the applications:of
(g) Define di 7 | v : br,m_boanboﬁ.‘oﬁ Hall mm__o_oﬁ..,.. 1

Pole moment anq o

polarization vector of dielectric ai{(d)’ What are differences between
(h) What do e slgitie pfg Soteties netic and
You mean . bt e erromagnetic, paramag
factor and Qooao%w .,>ﬁ,o..8_o form (el djamagnetic ‘materials ?°
factor ? Ical ' structure =[] (S wInE U0
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4.

(e) Draw the band structure for intrinsic.£ |

b

(g).

(h)

Answer the followin
(any three)

(@ (i) Why N.-H.m%vm Xl
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Superconductor, :

(AR

semiconductor, p-type and n-type
semiconductor. ;

() What do you mean by drift :
velocity, mobility of a
conductor ? . 2

(i) Write the expression for -
conductivity of intrinsic and
extrinsic -semiconductor. 2

(i) Why conductivity of .a metal
decreases with the increase of
temperature ? H

() What is superconductivity ? 1

() Explain  type-I : ‘and type-II
superconductor, ;

Discuss Meissner effect of

g @Eomﬁ@ﬂw :

. e used for
mat i
erial owmamoﬁaanmmos ?iCan

slit of 8.59 m a single
0. :

your answer L.mm 2 QszHEW
4+ 1=

State the Bragg’s law in X-ray
diffraction of a crystalline solid.
Derive its expression. 1+2=3

()

(iti) The spacing between successive

plane‘in NaClis 2.82 A . X-rays
incident on the surface of the
crystal is found to- give rise to
1st order Bragg’s reflections at
glancing _ angle 8.8°. Calculate

the wavelength of X-rays.

1 (Given sin8.8° =0.152) 5
& E [ “What is ,zmzna indices in a
(i) How ‘Miller indices are

_ 2

determined ?
‘Draw (100), (001), (010) and

(iii) | .
omeioc(111) plane of a . -simple cubic
biloz 1o v structure. ; 2
(iv) Miller indices of a plane is (326).

Find ‘out the point of intercept
made by the plane along the
three onﬁmzomwmﬁgo areas

(x, y 2)- :

Contd.
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(v)

(¢

(i)

(iii)

@ (i

(i)

(iii)

© ()
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" Discuss -

“What is specific ‘heat of solid ?.

The density of iron (having bce

structure) is 7900 kg/m® and its |

atomic weight is 56. Calculate

lattice parameters. A 38

State the iwoaoambb-mﬁmbu law

in solid. -Discuss its physical

significant. 2

Discuss the classical = and
quantum mechanical expression
of Lorentz number. LD

For copper at 20 °C, the
electrical and thermal

conductivity are 1:7x10% Qm,

and 380 Wm LKL _,H.,.ow_ﬁmoma&dr
Calculate roﬁasﬁbcgcmﬁ g 1

Discuss the oEmEmH oouoﬂuﬁ of
band theory of mora al

wu.oEm-Hu@DSo%_ model
related to band theory of solid.
8

S.Fmﬁ Qo %oG. mean; U% WE:OCE
zones ? b e 1.

2

(9) |

(N

(it)

(i)

(it)

(i)

(i)

(it)

Write short notes 0

Ummoﬁ.mm Einstein theory of
specific heat of solid. 8

Deduce the expression for Curie
law using classical a‘_ooQ of
paramagnetism. 8

What is ferromagnetic domain ?
1

How hysteresis curve is related
to energy loss ? 1

Define Piezoelectric effect,
Pyroelectric effect and
Ferroelectric effect in solid. 3

Derive the Clausius- Mossotti

equation for dielectric material.
the

n any two of the

following - 5x2=10
(i) Bravais lattice
(ii) Reciprocal lattice
(i) Symmetry in crystal
(iv) Plasma ,omoEmmobm

PR

2400
11
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