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The ﬁgures in the margin indicate
- full marks for the questions. ,

1 :,Choose the correct answer from the

’ »followmg : i Ay I =T

ke :_(aJ The Mlller mdlces of the plane parallel

to xand zaxes are

@ '(0;0 1).

(i) (01°0)
T 1y

Contd.



= W para:nagnetlc

s (w) outmde the gap between‘
Sl 5 conduct1on band and valence band

(b) _The most unsymmetncal crystal i '. sy O

: ;s stem
=5y is (e) Superconductmty state 1s perfectly

>

S US CUblc o : ; ( ) paramagnetm

(i) .orthorhbmblc (u) dlamagnetm '_",_'

| '{ll'l). Fnchmc i : (uz) ferromagnetlc i

i’(iv)r - trigonal ﬁ‘/ (w) ferrlmagnetlc i

-~ () Above Curie temperature, a | g (f) The number of d1fferent Brava1$ latt.lces
: ferromagnetlc materlal becomes : '-..'A‘f',v""‘,,; 2 m three dlmensmns 1s e

{m} dlamagnetlc

{w) femmagnetlc -

A e W



ers of the follewin’gﬁ ‘

2.  Give short answ

questions :
f{a) What are primitive and non-prumtwe
unit cells ? : e

:_(b) State Wiedemann-Franz law. -

() Define symmetry operatxon .;if
crystalline ‘solids. Mention dlfferen 2
types of fold rotation axes that are

"perrruss1ble |

far (d) What are ferroelectrlcs? Mentxon th

questlons

(a) Why are crystalhne sohds use

-~ X-ray diffraction ? Explain why visi

- light cannot be used for_.j"'

5 determination of crystal structure

An’ X-ray beam of frequency 102 :

S - undergoes diffraction from a set~

e . plane with spacing 1-5A. What '1s th
< - direction of first-order dxffractlon
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(b) Explam Melssner eﬁ'ect What are type e

superconductors? s 3+2 5

/..

. (c) Deﬁne hystereszs. Draw hysteresrs loop

for ferromagnetlc materlal and label

 different parts What is ferromagnenc LA

domam? i 1+2+2—5 4

e

,-,'1.:':(d’) What are phonons? Mentlon 1ts-

charactenstxcs i % i 2+3—5 '

2

"%'.-:;"*(e) Drscuss the 1mportant conclusmns of _;

; ’ : g.Penney mOdel ;' 7 5 -

he foltenﬁng qﬁesﬁone; s

(a)" What are rec1procal lattlce vectors ?

i 'the remprocal lattlce to a snnple cubic
: 1s 1tse1f a s1mple cublc g 3+5+2 105

J.z.v.

4,: o~ > oy

Show that a monatomlc hnear lattlce
can be regarded as a low-pass ﬁlter

. Contd. '

£Obta1n expressmns for them Show that . .



(b) Explain polarisability of atoms. Derive

Clausius-Mossotti equation between i z Or 4
polarisability and dielectric constant of - e i v :
lid . e sy 4+6 10 o DL erte short notes on: (any two)
7.0" il o (z) Plasma osc1llat10ns ga s e

(u) Emstem s theory of spec1ﬁc heat'

,'J, 2

Explain class1cal Langevm theory of
dlamaonetlsm What 1s the essentlal

:“'. "_A' 5

ond1t10n for an atom to be

(c) What is Hall effect? Fmd Hall coeﬁ'lc1ent

‘,.r’ e e

1n a metal Where the carners are only

5-"-'—.:«’ electrons._ Why 1s Hall coefflc1ent :

posmve in some metals'>

_‘,,-,,,

‘ An n—type germamum strlp,lmm w1de 'A :
and 1mm thick, has a- Hall coefﬁment
s of 10’2m/coulomb If for a current of
lmA the Hall voltage produced 1n81de
the stnp is lmV calculate the strength

,//_

".'ﬁ‘ze‘\l -..;; X 1[ “A il

‘of the rnagnetlc ﬁeld
A 2+5+1+2 10
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