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Note: Attempt all Sections. If require any missing data then choose suitably.

SECTION A
L. Attempt all questions in brief. 2xT=14
a. Define unit cell and primitive cell.
b.  Find out the packing factor for a Simple Cubic structure.
C. What 15 womc polanzaton in dielectrics?
d. What is the origin of magnetization in magnetic materials?
€. What is the difference between conduction current and displacement current?
f. What do vou mean by intrinsic and extrinsic semmconductors?
g.  Explain effect of temperature on electncal resistivity of superconducting
aterals.
SECTION B
F & Attempl anv three parts of the following: Txi=11
a.  Derive an expression for Complon shill. Cxptain the presence of unmodified
radiation in Complon scattering.
b. Explain ferroelectricity and piezoelectricity. Give some applications of
ferroelectric and piezoelectric materials.
C. Derive the electromagneticwave equations in free space. Prove that the

electromagnetic waves propagate with speed of light in free space.

d.  Show that the Fermi levél of an intrinsic semiconductor lies half way between
conduction band and valance band. What will be position of Ferm level in n-
type semconductor? Explamn with smable diagram.

e What are carbon nanotubes? Discuss arm char, ;igzag and chiral single walled

carbon nanotbes

SECTION C
3. Attempt any ong part of the following: Txl=7

{a)  Show that in a cubic lattice the distance between successive planes of indices (h
' . Q e @t . '
k1) is given by d;,, = N where “a’ 15 lathice constant. A substance with

FCC lattice has density 6250-kg/m?* and molecular weight 60.2.Calculate the
lattice constant. Given, Avogadro’s aumber is 6.02 x 10°° per gm molecule.

(b}  What is Laue’s spot in X-ray diffraction? Explain how Bragg™s law explained
formation of Laue’s spot? Calculate the longest wavelength that can be
analyzed by a crystal of spacing 2.82 A in the second order.
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4. Attempt anv ang part of the following: Txl=7
{a) Explain dielectric loss. Deduce an expression for dielectric loss and sketch the

loss spectrum for a polar maternial.

(b)  Distinguish diamagnetic, paramagnetic and ferromagnetic substances. A
material has 10 tums per em of wire wound uniformly upon 1t which carries a
current of 2.0 ampere. The flux density in the material is 1.0
Weber/m? .Calculate the magnetization of materal(uy = 4w x 10~ weber/amp-
meter).
5 Attempt any one part of the following: Txl=7

{a) Derive Maxwell’s equations in differential form. Give physical significance of

each equation.

(b} Prove that electromagnetic waves are transverse in nature. If the magnitude of
E in a plane electromagnetic wave 18 377 Vim, determine the magnitude of H
in free space.

. Attempt any one part of the following: Txl=7
{a)  Find out the probability of occupancy of an energy level by an electron if (i) E<
Er and |[||:| E > Er. where Ernis Fernu energy. l.'_'ah..ulme the probability of
: : 15 lying 0L013eV
(b) educe an expression for the concentration of electrons in copduction band of
intrinsir: sermconductor. A sernimnducmr rod of 10 mm length and 1 mm?
atoms at room
eeh e e INlrnsic carmer
denmt_',r in sem:cundmtur is 2.4 1[|"*
T. Attempt any one part of the following: Txl=7

{a) Discuss Meissner effect. Show that perfect diamagnetism and zero resistivity
are two independent and essential properties of the superconductor.

{b) Explan superconductivity on the basis of BCS theory. Determine critical
current and eufrent density, which can flow through a long thin
superconducting wire of diameter 2 mm if critical field for the material is
1.2x10% A/mi.
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