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B.Sc. 5th Semester (Pass) Examination,

(b)
November-2023
PHYSICS
Paper-PHY-501 . (F)

Solid State Physics

Time allowed : 3 hours | [ Maximum marks : 45

Note :  Attempt five questions in all, selecting at least

one question from each unit. All questions carry

(F)
equal marks.
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1. (a) Define space lattice. Describe three dimensional
crystal system with their Bravais lattices. Alsolgive

the relation of length of axes and the relation

. _ _ ()
of angles between the axes of a unit cell in each
type. 7
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why do amorphous solid not have sharp melting
point ? 2
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Give various symmetry operations for a two

dimensional crystal. 4

Distinguish between crystalline and amorphous
solids.
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Exp]aiﬁ theterms:
(1) Liquid crystal
(ii) Unit cell 5
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3. (a)

Find the packing fraction for Face centred

cubic (f.c.c.) and Body centred cubic (b.cc))

crystal. 6

(b) Show that [h k ¢] direction is normal to the

(hk £) plane in a cubic crystal. 3
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IExplain what do you understand by Miller Indices
along with important features 7 What is the purpose

of taking reciprocals to find Miller Indices 7 5

Zxplain and draw the crystal structure of NaCl.
Give the co-ordinates of the atoms within a f.c.c.

lattice. ' 4
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Derive an expression for Bragg’s law. The Bragg™s
angle for the first order reflection from (1, 1, 1)
plane in a crystal is 60°. Calculate the interatomic
spacing if X-rays of wavelength 1.8 x 10~ mq
is used. . 6

What is the usefulness of Lane, rotating and
powder methods ? 3



(5) 94004
F) 31 Fram @ e o e B A Hie |

o Bree ¥ ad (1,1, 1) Q 999 H9 qUEa &

T ST &1 BT 60° % | AR T SATA Bl
T HIRT g 1.8 x 10-' . FgoRe #
Xl @ IUAT B S B

(@-ﬁ,?ﬁw.wﬁﬁﬁﬁaﬁﬁﬁrw

g7
Unit-—III
TRE—III
6. ‘{)a) What is a reciprocal lattice ? Discuss some of its
- important properties. -4

4bT Show that reciprocal lattice of a body centred cubic

(b.c.c.) lattice is a face centred cubic (f.c.c.)

lattice, 5
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7. (a) Deduce an expression for the specific heat of solid

according to BEinstein’s theory. Discuss its

Hmltation, 6

(b)  What are the basic assumptions on which Debye

theory 1s based ? . 3
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8. (0 (,ulculate Einstein frequency (vp) ina case for

Whth B =236 K. 3

(b)  Outline the steps involved in construction of

reciprocal lattice, 3
@) What arc lhe pos!ulates nf Dulung Petit’s
Law ? 3
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