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EPH-XIII (UT-198/15)

( English Version )

1.  Answer any two questions : 10 x 2 =20

a) Discuss elaborately with diagrams the
Bohr-Sommerfeld atomic model. Explain
the Pauli exclusion principle. If the rest
mass of an electron is 510 eV and the fine-
structure constant is 0:0073, then compute
the energy difference between the two sub-

states of hydrogen atom with n = 2.
4+3+3

b)  How are solids classified according to their
magnetic properties ? Discuss with
examples. Explain Curie-Weiss law.
Discuss the quantum model of ideal
magnetic gas. 4+3+3

c) Discuss the characteristics of crystalline
solids. Explain the symmetries of the
lattice. How the structure of crystals be

determined using Bragg’s law ? Discuss.
2+4+4
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d) What is band spectra and how is it
formed ? Discuss on what factors and how

the energy and vibrational spectra of the

diatomic molecules depend. S+5
2.  Answer any three questions : 6x3=18
a) Make a comparative discussion of the

covalent and ionic bonds mentioning their

meanings. 6

b) What are the characteristics of a
ferromagnetic material that differentiate it
from other magnetic materials ? Discuss
the process of hysteresis cycle in such

materials. 3+3

c) Explain with the help of energy band
diagrams the differences among metals,
semiconductors and insulators. 6
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Answer any four questions :

a)

b)
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Explain with diagram the origin of

continuous X-ray spectrum. An unknown
element produces K, X-ray photons of

74 keV. If h=662x 10~ 3% J-s,
Ry =1-09x10" m™! and
1 eV =16 x 10~ 19J, then identify the
element. 3+3
Derive the expressions for the radii of the
orbits and energies of the revolving electron
of the hydrogen atom, using Bohr’s theory.
6
What is the vector model of an atom ?
Explain the quantum numbers used in this
model. What will be the normal Zeemann
shift of a 600 nm wavelength spectral line
in a magnetic field of 0-8 T, if
e/m = 176 x 1011 Cckg~! ? 1+3+2
3x4=12

Discuss the energy levels of a complex

atom. 3

Compute the value of the fine-structure
constant, given that e= 16 x 10~ 19 C,
co = 8:85x10712, h =662 x 10734 J=s

andc=3><108ms71. 3
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e)

g)

h)

Explain the Debye theory of the specific
heat of solids. 3

A radiation of 490 nm wavelength falls on a
metal surface. What are the energy and
frequency of the incident light ? If the work-
function of the metal is 2:7 eV, what is the
kinetic energy of the emitted photo-

electron ? 3
What is Fermi energy ? How does it change
with temperature ? 2+1

Compute the values of L, S and J

associated with the energy states
5F5’2D3/2 andlso. 3
What are Miller indices ? What are the
Miller indices for a crystal where the
lengths of the intercepts of a plane on the
axes are 10a, Sb and 15c, respectively.

1+2
Discuss the BCS theory of

superconductivity. 3
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