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Note : This paper is of thirty (30) marks containing three

(3) sections A, B and C. Learners are required to
attempt the questions contained in these sections
according to the detailed instructions given therein.
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(Long Answer Type Questions) / (€78 IR T2

Note : Section ‘A’ contains four (04) long answer type

A-95

questions of seven and half 7% marks each.

Learners are required to answer two (02) questions
only.
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What do you mean by dispersion relation and phonon ?
Derive and discuss dispersion relation of a mono-

atomic lattice. 2, 5%
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What do you mean by imperfection in solids ?
Illustrate type of imperfection. Draw Burger circuit for

edge and screw dislocation. 1, 3%, 3
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What do you mean by packing fraction ? Calculate
packing fraction of a BCC and FCC crystal. 1%, 3,3
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Write short notes on any three of the following :
1
25 each
(@) Reciprocal lattice
(b) Structure of CsCI crystal

(c) Isotope effect on Tc

(d) Dielectric materials
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Note : Section ‘B’ contains eight (08) short answer type

1.
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questions of two and half 2% marks each.

Learners are required to answer four (04) questions
only.
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Discuss conclusion of the Band theory of Solids.
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What are the principal failures of classical theory of
solids ?
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Discuss thermodynamic properties of a super-
conductor.
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4. What do you mean by Coherence length and
Penetration depth ?
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5. What do you understand from color centers ? Define
various types of color centers.
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6. Calculate packing fraction of a BCC crystal.
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7. What do you mean by Cooper pair ? Discuss
formation of Cooper pair.
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8. What do you mean by single crystal ? Draw distinction
between crystal and amorphous structure.
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Section—-C / ue—T[
(Objective Type Questions) / (I Je-)
Note : Section ‘C’ contains ten (10) objective type

questions of half % mark each. All the questions

of this section are compulsory.
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Choose the correct alternative.

el faded My |

1.

A-95

The directional character is possesed by the following
type of bonding :

(@) lonic

(b) Covalent

(c) Metallic

(d) None of the above
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The magnetic susceptibility (y) of a ferromagnet is
(where C is constant) :
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3. The condition of X-ray diffraction from a crystal is :
@ a.(S-S)=nxr (b) K.G:%G2
() 2dsin6=ni (d) All of these
T foeor faads @ 9 ©
(@) a.(S-S)=nnr (@) K.G:%GZ
(@) 2dsin6=nx @) i
4. Select crystal defects from the following :
(@ Grain boundary (b) Color center
(c) Phonon (d) All of these
STl Dl GFIUﬁﬂTGﬁ Gl 7 3|Q :
(@) I ST @ 1w
(@) ®EE @)
5. CsClisan/a:
(@ lonic BCC Crystal (b) lonic FCC Crystal
(c) lonic SC Crystal (d) Metallic Crystal
CsCl Tl &

(31) mI® BCC Seld
(@) omIH® FCC ed

(@) MHH SC e
(@) enfcads St
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The Hall effect can be used to determine :

(@) Semiconductor type

(b) Carrier density

(c) Carrier mobility

(d) All of the above
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Reciprocal lattice of SC crystal is a :

(@ SC Crystal (b) FCC Crystal
(c) BCC Crystal (d) DC Crystal
SC WIeld T GohH WIeld & U

(31) SC SiTeTd (@) FcC oe®
(|) BCC WIdI® () DC STd®

If a.a*=1 and axa*=m then respective values of |
and mare :

(a, b, c are basis vector of a cubic crystal)

@ 1,0 (b) 0,1

() 1,1 (d 0,0

T a.a*=1 TAT axa*=m Ol | JI m & HA:
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(72T a, b, c &9 Wdd & T A ©)

@) 1,0 @ o1

@) 1,1 @ o0
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The packing fraction [o]cyystarype CaN be written in

increasing order as :

(@) agc <apce <Urcc
(b) apcc <asc <Opcc
(€) apce <apec <Osc
(d) asc <apce <opce
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Ogc <Opcc <Ofcc

Apcc <Ogc <Ofcc
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Opce <Opcc <Osc
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Ogc <Ofcc <Opcc

Following fold symmetry axis is not possessed by a
crystal :
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