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Note : This paper is of forty (40) marks containing three
(03) 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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Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9 %) marks each.

Learners are required to answer two (02) questions
only.
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What do you mean by reciprocal lattice vecter ? Write
symmetric basis vectors of a B. C. C. crystal. Calculate
reciprocal lattice of the B. C. C. crystal using its
symmetric basis vectors.
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What do you understand from ionic bonding ? Discuss

properties of an ionic solid. Calculate Madelung
constant of one-dimensional ionic solid.
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Discuss limitations of free electron theory of metal.
Highlight conclusion of K. P. model for one-
dimensional solid.

Ul & WA Soldg g @ dHel Bl 9arsy |
UG-fa91g o 2q @. Ul Aed @ Mshul al Ieeifad
BT |

What do you mean by Cooper pairs ? Discuss
thermodynamic properties of a superconductor.
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Section-B / Yrs—Yg
(Short Answer Type Questions) / (e ITRII Je)

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

qre

questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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What do you mean by transilational symmetry of a
crystal ? Define unit cell of SC crystal.
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Discuss structure of a NaCl crystal.

T NaCl STl &l AYEHT BT qui BT |

What do you mean by Hydrogen bonding ? Why H,s

exists in gaseous state at STP while H,0 in the liquid
state ?
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Calculate the packing fraction of a B. C. C. crystal.
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Discuss Ewald construction for X-ray diffraction from
a crystal.
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What do you mean by penetration depth and coherence
length ?
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Discuss free electron theory of metals.
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Compare paramagnetism from ferromagnetism.
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(Objective Type Questions) / (A&ITS )

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 option :
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Basis vectors of a SC crystal may be :

(@) af,aj, ak
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(b) -ai,-aj,-ak
(C) iaf,iai,iakA
(d) Option (a), (b) and (c) all are true

where a is length of arm of the cube and i, j and « are
unit vectors along three axes of the cube.
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(37) ai, aj, ak

(3[) —ai, —aj, —ak

(ﬂ) +ai, +aj,+ak
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Triclinic crystal has n fold symmetry axis, where n is :
@ 1

(b) 2

(c) 4

d) 6
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Ideal gas atoms may have :

(@ lonic bonding

(b) Covalent bonding

(c) Van der Waals bonding

(d) Metallic bonding
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Energy gap in the superconductor is tide to :
(@) Fermi surface

(b) Lattice

(c) Fermi surface and lattice

(d) Neither to lattice nor to Fermi surface
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Defect free ionic crystals optically are :
(@) Transparent

(b) Opaque

(c) Coloured

(d) None of these
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For a superconductor (where a and b are constant) :
@ c, =at?

(b) c, =bT
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Choose a correct relation from the following :
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where o, k, T and L respectively are electrical

conductivity, thermal conductivity, temperature and
Lorenz number.
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Ewald condition of X-ray diffraction may be written
as:
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(d) All of the above

where G is the reciprocal lattice vector that satisfies

the diffraction condition, while s and s’ are the unit
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vectors along the direction of incident and diffracted
X-ray, respectively.
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If a.a* = p, a*.b = q and a*.c = r, then:
@ p=l,g=landr=1

(b) p=19g=r=0

() p=q=r=0

(d p=0g=r=1

A a.ax - p, a*b-q 3N arc-r, T9:
@) p=1,q=17dAr=1

@ p=19=r=0

(@) p=q=r=0
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(@) p=0q=r=1
10. A crystal does not possess n fold symmetry, where
nis:
@ 3,57
() 3,5
(c) 3,7
(d)y 5,7
T Seid # n IO FAMAT 396 TE 8, TE n g
(&) 3,5, 7
@ 3,5
@) 3,7
) 5,7
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