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i .‘2_,_.".'Auempt any five questions.
ans, Q.Li‘!':}z't'ib'r'\N'ci. 1 is cAmMPRIsOY:
e, ) A : H ’

”

e W e : o
X mm_empziany five of the following ! (5%3=15)

(a) List three differences between amorphous and
- crystalline solids with one example of each

(b} Show that rcuprmul lattice vector ahkl is normal . ‘ il
© 10 the plane (hkl): W
; i_(c) Cnlcuiau, Einstein’s frequency {for coppcr having < i

Einstein's temperature B = 230K,

P.T:0.
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{d) What _are phonons‘? lefcrentmte bctween Q.
acoustical and optical phonons; = . ’

<

b &
(e) Explain Meissner effect Wi‘th ‘the help o‘f_- a
S .

(f) What do you understg&y lhewrm ‘Damams ?

Why do large nu of (lomamﬁ €xist in a

diagram.

ferromagnetic al?

(g) Diminguis@ ween_’Cb_:;:dholéf;, S:é'r‘;_ii!:énd‘%c,tors
and Metals on the basis of E-K curve.

(h) What are_plasmotis?
2. (a) What dre Miller Indices? How '.arﬁ':lhcy defined
for « plan€? Name the six faces of 31 unit cube in
terms of Miller [ndices. Tarn 3 (3)
(b) Derive Brage's Law and cx;'ifé'bis i:r,in terms. of
Recipracal lattice vegtor G. ﬁ'-:" (7)
(¢) Show that Reciprocal l_:Lrli_cQ.:u_f' 'nll'b_cs; is fee:
Ll (5)
.I. - F“ .
3. (a) Derive the dispersion relation for 8 linear monoatomic
lattice and discuss under what: conditions it ean

act as a ‘low pass filter'; R 1)
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(b) Why did the classical theory of specific heat fail l\ N

to explain the behavmur of solids at low )
temperature? IHow dld Einstein overcome this ,‘ 1
difficulty? . - (5) |

4. (a) What are the characteristics of Qxau,nctis
materials? Derive an expressio dnamag,nenc
susceptibility on the basis o*‘Q sical theOry,

(35)

(b) Show that the arc&lclosed by B-H curve

represents the energy loss per cyclo (5)

(c) A magnetic substy has 10% atoms/m’. The
magnetic momenty &k Mtom is 1.8 < 10 23
Am?. Caleulate the pagaffiagnetic susceptibility at
3100 K. (2)

s {ay Explain the three Lypes of polarizabilities. (5)

(h) Derive an expression for clectronic polarizability

in o lime warying {iuld (10)

6. (a) Givea detailed account of Kronig-Penny Muodel.
How did it lead to formation of energy bands in
solids? (10)

Pl Qs
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(b) Discuss three Lypes of B-K zone-schemes and
representing them diagrammatically. (63
“
7. (a) Whal is SuperconducLivuy? Give & appiications of
supergonductors. (%) ¢
(b) Witliihe help of diagram discuss Type ! and Type
(%

1 .-‘.upcr:mld.uulor.

cifect of

K%Q\ic figld on crifecal

(e) Whaltis the
(4)

temperature of a %
NG

S
$

values of constants

cSnductes’

L = @B 0N I
i

k =138 1072 K

(2000)
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