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PHYSICS

( Major )

paper : 6.2
Full Marks : 60
Time : 3 hours

in indi ks
in the MaT9M indicate full mar.
The figures mfor R s

( Mathematical Methods )
( Marks : 15 )

the followi ¢ 1x2=2
1. Answer any Hwo from ollowing

st direction of the components
@) What s th ariant vector in spherical
of a cov

tem?
coordinate SY®

¢ of product of a covariant
(b)  Write the dty:' contravariant tensor.
vector an

ik .
S fA™ and B is
(¢) Mention why t fem o P

not possible-

2. A four from the following : 2x4=8
* nswer any

e Contraction of second

th
(@) Show that ténsor results in an

rank mixe€
invariant.
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(2) ('3 )
Show that Kr ker delta is a mixed ;
& tensor of ranljnzec ( Solid State Physjcs )
_ ( Marks : 45 )
(c) If AT¢ is a mixed tensor, what will be 4, Clissse. EASIDE,
the t mm mn 2 Justify your : & & Nswer from the
aneswjze of AR and App following : 1x7=7

(@) Which of the fOHOWing substances is a

(d) 1f AY is an antis}qnmetric tensor and B; crystalline solid?

is a vector, shoy that AY BiBj =0 (i) Isotropic SUPStance

i) Anisotropi¢ Subg
(e) Tlustrate, with egamples, the statement 1) AneH d 1 SRR
) “Only tensor quaptities can occur in the (iii) Supercooled liquiq
mathematical f mulation of physical (iv) Amorphous Solig
! laws”.
|
ing low. : :
Al 3. Answer any one fropy, the following : S (b) F?rystals having ‘ow Melting points are
in
rt of )
‘ | (@) Sho-w that pe — property (i) van der Waals bond
| anti-symmetry ¢ , tensor between a .
pair of dissimilay ;,dices is not invariant (ii) ionic bO
under coordinate ¢ransformation. 5 (iii) covalent PONd
: ; lic bond
(b) The Cartesian components of velocity of (iv) metal
a particle are 4 dy .. two dimensions. f
dt’ _d‘zm (c) The numberl iojo atomg assigned to the
Find its COMponepts in spherical polar unit cell of 2 dY“Centred cubic lattice
coordinates, 5 is
th i &
(c) Show that the ptraction of two
contravariant ten s of third rank is (7,3
also a tensor, Mention its number of (iii) 3
COmMPONENnts in .. dimensions.  4+1=5

(iv) 2
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T B i
(4)
(5)
(d) "Phe NUmber of 4:fferent Bravais lattices
in three dimep; is () The presence of IMmpuritieg i
nsiomns es in metals
i 3 causes
(i) increase
(i) 14 (i) no change
(iii) 167 (iti) decrease
(iv) unlim; (iv) first increase then decrease
Miteq of the thermal Conducﬁvity
S. Give sho
rt answers of p .
! e followi
©) g;heticale of peripdicity of the potential questions : nzgxd,—s
r : 0 . =
" ON8 o, perfect crystalis (@) For a cubic c¥5@! lattice what do th
‘ L) followi esent? at do the
() 10712, wing repr
L
(i) 10710 0
A &l (i) [010]
() 1074y, (iif) (111)
(iv) 10-8 (iv) {100
m
() Explain whet™® the exigtence of
domai mee or i
() The cup, e red erey ;?Crease the overall
' ent . Superconductor magnetic € & pay Stio
produces in . s 4 omagn
VQltag across it which is substance.
. t droP i
(i) ve c : ditiong
Y large i rinttf th; (.:z;nsi dto observe peaks of
s attered 1 urj s
i) ze ng scattering of
(ii) zero X-rays from & crystay. g scattering
(iii) sma] jare !
: 1 (d) For a 2-Dh9;qm0melattl(:e of side 0-02A
(iv) large calculate :ﬁng A t}?tum of the electron
W correspf)n L, ® boundary of the
/728 ( Conlihye] first Brillou? -
ed )
A9
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6. Answer any

7. Answer the follg, .

D ——

(6)

. two from the following
questions - 5x2=10

(@) Dedyce fOITnula for effective mass of an

electrop What is the physical meaning
of Negatiye tffective mass? t+1=5
(b)  What ca

Useg ductivity? Define
supercon \'"f
00per pa:

= Paws What type of magnetism is
exhibiteq by 4 superconductor? Draw

;11? gk - ‘el Jines depicting Meissner
i 2+1+1+1=5
X Explain theory of

Langevin’s
p aram&gne ; g ; L
when tp,, lismy, Find the Susceptibility

, Qi ;b
differen, ; tie constant is 0-2 and the
U oritical temperature and
et : :
0-025, tic Curie temperature ;il__s

(d)  State thg .
in a Fe Prlnciple followed by electrons

88s, pention the differences
Ype—I and type—II
Are covalent solids
2+2+]1=5

betWeen
SuperCond

Ctg
good C IS, o
Onduetors of electricity?

hg questions : 10x2=20

7 f:iai;l iiragg,s law. Show how it jq
NaCl. pry, estigate crystal structure of
vector jg ) it every reciprocal lattice
planes of ¢ Orfhal to a set of Paralle]

e direct lattice. 2+5+3=10
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(b)

(c)

(d)

(A7)

Or

i f
itatively the motion ©
: alitatively ‘
Discuss qz; o periodic lattice | and
ele‘:ctr_chlS}mW it leads to the origin ?f
Foey pands and forbidden bands in
energy

solids.

10

- theory, obtain an
s 'Cfsfi:illef:tricalryconductivit}’ of
expressi_‘;iscuss Wiedemann-Franz law
metalt'um mechanically, Can this law be
quaﬁed to deter]'nine thermal b
iggductivity of liquids? ol

Or
Discuss Boltzmann'’s equation of state

i jve an
for electrons 11 & meta]. per -
xpression for the electronic spec
(=

5+5=10
heat of metals.

* & )
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