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Bachelor of Science (BSC)

Elementary Solid State Physics

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 35

Note :— This paper is of Thirty Five (35) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section—A
(TUS—h)
Long Answer Type Questions
(& ST a9 ) (2x9%4=19)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nine and Half (9'2) marks each.
Learners are required to answer any two (02)

questions only.

e :— wue'w' H Ui (05) < W uE e T E, v
w9 o fern wg A (91) of fauffia €1 foenfeai =
T G Had &1 (02) I & W A T

1. Describe the Einstein and Debye theories of the specific
heat of solids. Also, derive expressions for the molar
heat capacity, and compare the predictions of both the

theories at low and high temperatures.
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2. Derive the expression for magnetic susceptibility of a
paramagnetic substance using Langevin’s theory, and
state the main features of the quantum theory of

paramagnetism.
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3. State the main assumptions of the Bardeen-Cooper-
Schrieffer (BCS) theory of superconductivity. Explain
how the BCS theory accounts for the following

important properties of superconductors :
(a) Zero electrical resistance
(b) Meissner effect
(c) Isotope effect
AMEH-HR-TH® (BCS) fagr &l qea Ar=aisti &l
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4. Explain the Wiedemann-Franz law and derive the

relation between the thermal conductivity and electrical
conductivity of metals on the basis of the Drude-Lorentz

free electron theory.
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5. Explain the Lennard-Jones potential and describe how
the balance between attractive and repulsive forces
determines the equilibrium distance between atoms in a
crystal. With the help of a potential energy curve, discuss
how this balance governs the binding energy, mechanical

stability, and elastic properties of solids.
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Section-B
(Tvs-)
Short Answer Type Questions
(g AT T9) (4x4=16)

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.
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1.  What is Bragg’s law ? A monochromatic X-ray beam
of wavelength 2 A is reflected from the (100) planes of
a cubic crystal for which d = 0.2 nm. Calculate the

glancing angle 0 for the first order (n = 1) reflection.
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2. Distinguish between single crystal, polycrystalline, and

amorphous solids.

Tohal fohiedl, Sgfshicald, adl STHR 3 § 3T T
i |
3. Explain Bloch’s theorem and discuss the concept of

allowed and forbidden bands.
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4. State Dulong and Petit’s law of specific heat. Derive
the expression for the molar heat capacity of a solid
according to this law, and explain its limitations at low

temperatures.
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5. Define Electronic and ionic polarizability, and dielectric

constant.
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6.  Write short notes on the following :
(a) Covalent bonding in solids
(b) Metallic bonding in solids
frefafen w= dfea feoafirt fafe :
(31) 39 T TREASH dHT
(9) 3Gl § gk d¥a

7. Using the Drude model, compute the electrical
conductivity ¢ for a metal with electron concentration
n = 8.00 x 1028 m3, charge e = 1.602 x 1019 C,
mean free time t = 2.50 x 10714 s, and electron mass
m=09.11 x 1031 kg,
QFHT@EWWW@W%&%WWG
1 TUMT TS, FfE Setsrl= Hsel n = 8.00 x 1028 m3,
A e = 1.602 x 10719 C R 76 ¥ 1 = 2.50 x
1014 s, qe SeieRi &1 sF9IE m = 9.11 x 103! kg
fean e 2
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8. Explain Meissner effect. How does it distinguish

superconductors from perfect conductors ?

T YTa 1 AHEET | I8 YTa Sfa=rersh i o1 =1erh
Y fF8 g&R f9=1 a9 &, T ®ife ?
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