ot o X B:Sc/3rd Sem (H)/PHY/23(CBCS)
2023
3rd Semester Examination
PHYSICS (Honours)
v Paper : GE 3-T
[Solid State Physics]
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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A
Answer any five questions : 2x5=10

/1/ Distinguish between crystalline and amorphous solids
with suitable example.

/2’ Sketch (210) and (101) planes of a cubic system.

/3’ What are the assumptlons of Einstein theory of
specific heat?

4. The paramagnetic susceptibility of a material which
has 10?® atoms/m? is 2.8x10™ at 350K.
Calculate susceptibility at 300 K.
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5. Draw E-k graphs for free electrons and electrons in
solids.

6. What is meant by induced and orientational
polarizability?

VA What is the %oaz.ondmgoos E.ouo.u and Plasmon?

\”\cﬁuﬁ mmEo&m,oRnomcogmg H%ﬁohmbg@ﬁo-:
Superconductors? ,

Group - B
Answer any four questions : 5%4=20

.m:oi\&mﬁHvonoomvnoom:w&ooo»,_uooiaoommmoo
' lattice.

10. Discuss the characteristics of acoustic and optical
branches.

11. How Debye modified the Einstein model to explain
T3 behaviour of solids at very low temperatures?

12. What is Weiss molecular field? Starting from the
basic assumptions of Weiss molecular field theory

and assuming the relation M =N, g/HpB;(x) [where
the symbols have their usual meaning], derive the
Curie Weiss law of ferromagnetism. 1+4

13. Derive the Clausius-Mosotti equation relating to
polarizability and dielectric constant of a solid.

4. What is Hall effect? The Hall coefficient of a
“specimen is —7.35x10m3C"!. What is the nature of

{3
the semiconductor? If the conductivity is 200 m™!

Q7', calculate the density and mobility of the charge
carrier. 2+1+2

Group - C
Answer any one question : 10x1=10
MA. (1) Deduce Bragg’s law of diffraction.

Qc5&%%o:Bmmac%EmmBmm.ﬁcgo%om@oo
electrons? :

(iii) Sketch the temperature variation of specific heat
of a superconductor and a normal metal in the
same graph.

(iv) What is the physical significance of Fermi-level
in semiconductor? 4+1+3+2

J\m. Derive London equations for superconductor and
obtain the expression for penetration depth. 10
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