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3170-111
B.Sc. (Part-I1I) Examination, 2024
(Faculty of Science)

[Also Common with Subsidiary Paper of B.Sc. (Hons.) Part-II]
(Three Year Scheme of 10+2+3 Pattern)
PHYSICS-III
Solid State Physics
Paper-I11

Maximum Marks: 34
TR 3P: 34

Time allowed: Three Hours
T 3 ©HS

No supplementary answer-book will be given fo any candidate. Hence the candidates should write their

answer precisely in the main answer-book only.
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All the parts of one questions should be answered at one place in the answer-
should not be answered at different place in the answer-book.
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er of all the guestions (short answer as well as descriptive) are to be given in the main answer-book
en in sequential order. Similarly all the parts of

book. One complete

book. One complete question

Answ

only. Answer of short answer type question must be giv
one question of descriptive part should be answered at one place in the answer-

question should not be answered at different places in the answer-book.
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rks has 5 sub-questions with answers not exceeding half

Attempt all questions. Question No. ] of 10 ma
b-questions, namely compulsory (a) question and (b)

page. Question No. 2 10 S of 6 marks each two su

question with internal choice. ‘
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1. (a).  How does hydrogen bond differ from dipole bond? [2x5=10]
g@;ﬁmaa%gadu@f%mmha%?
(b)  Why cannot ordinary optical grating diffract x-ray”?
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{c) Why a solid whose encrgy bands is filled can not be a metal?
o o A Sat 4 W gl a8 urg @gi =98 & dwar
(d) What is phonon? Give an evidence for the existence of phonons.
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(e) What is exchange field?
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c2. (@) Derive an expression for binding energy for an ionic crystal,
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(b)  Explain the process of indexing of a diffraction pattern obt
structure, B
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. Write down the Miller indices for planes in each of the following sets of
intercepts:

ﬁﬁlﬁiﬁﬂﬁmﬁ:@%ﬂ'ﬂﬁuﬁﬁﬁﬁﬁmﬁmwﬁﬁﬁqﬁ
(i) 2a, 3b/2, ¢
(1)) e, 2b,c

ained with cubic

3. (@). Discuss the periodicity character of potential in a crystal. State and prove

Bloch theorem in this reference. [3+3=6] )
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(b)  Show that the cffective mass of an electron in a crystal is inversely
proportional to the second derivative of the E-k curve. Discuss the
_conditions when the effective mass of an electron becomes positive,

negative and infinity.
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‘Explain the difference between direct and indirect band gap semiconductor
using E-k diagram with example. Draw the Fermi level for N-type. P-type

and an intrinsic semiconductor.
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(a)

(b}

(a)

(b)

Derive an expression for the lattice heat capacity of a solid following
Einstein model. -
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Discuss the thermal conductivity and Lorentz number of metals.
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s yss, the Hall effect. Explain, How the ‘measurement of the Hall

coefficient hell[.is one to determine Lhe density of the elections in metals?
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Explain how and why are the ferromagnetic domains are formed? Draw a
typical B-H loop and describe the different magnetization processes, which
leads to the formation of a B-H loop.
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Explain the difference between type I and type Il superconductors using the

Meissner effect. Prove that the Meissner effect and the disappearance of

resistivity in a superconductor are mulluulllsfr consistent.
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The (ransition temperature of mercury with an average atomic mass of

200.59 amu is 4.153 K. Determine the transition temperature of one of its

isutope soHg™.
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