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(c) "The radius s atom |30062 nm. Cal the polarizability. of th

its itti leen ber of atorhs-ef the gas

is 2.70.%.10% per m®. é % f..»-' [6+5+4]

4. (a) Discuss band theory 0 | pam the ion of bands and

concept of
(b) For an electron un ina pﬁergrc*pﬁt 1al, plot the curve between
the effective mass of the eIe&' oh and wave number, and explain. [9+6]
5. (a) Describe any three processes by which nanomaterials are fabricated.
(b) Describe the important applications of nanotechnology. [9+6]
6. (d How the X-ray diffraction can be employed to determine the crystal structure?
Explain.
(b) Describe, in detail, powder method to determine the crystal parameter.

(c) A crystad plate is mounted on a X-ray spectrometer. The glancing angles of
incidence for three reflection are 5°58’, 12°01° and 18°12". Show that these are
successive orders of reflection from the same crystal plane. [4+7+4]

7. (a) Explain Fermi-Dirac distribution function. Illustrate the effect of temperature
on the distribution.
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(b) What are the important conclusions of G.P.Thomson experiment?

(c) Show that if the uncertai in the location of a particle is equal to the de
Broglie wavelength, th&hﬂcq:tamty in its velocity is equal
to the magnltudefﬁofjff'i__e..vel'omfy of the pa'&ele

[7+4+4]
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5. (a) What isBloch t lain. _":'5:,

E
(b) Write a detailed notes on Briflouin-20nes.

(c) For an electron under motion in a periodic potential, plot the curve between
the effective mass of the electron and wave number, and explain. [4+7+4]

6. (8 What are matter waves? Derive an expression for the wavelength of matter
waves.

(b) Describe an experiment to establish the wave nature of electron.
(c) Calculate the de Broglie wavelength of a dust particle of mass 0.002 mg and
moving with velocity of 3.50%10* ms. [6+5+4]
7. (@) Describe with a suitable example, the formation of covalent bond in solids.
(b) Compare the properties of metallic and hydrogen bonds in solids.
(c) What is Madelung constant? Explain. [4+7+4]
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8. (&) How are the crystal defects classified? Explain.

(b) What is Burger’s vector? In what direction do the Burger’s vector lie with
respect to
i. An edge d|§'

li. Screw slocatlon
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When a monochrormngl beam,-*x rays ‘of wavelength 0.1542 nm is
used, the first order reflection from (1 01) planes occurs at 8. If the lattice
parameter is 0.433 nm, find the value of 6. [4+7+4]

slawof

Explain the variation of Fermi level with
i. Donor concentration and
ii. Acceptor concentration, in the case of extrinsic semiconductors.

What is Hall effect? Derive an expression for Hall coefficient for p-type semi-
conductor.

A metallic dab carrying a current of 30 A is subjected to a magnetic field of
1.75 teda. The magnetic field is perpendicular to the plane of the slab and to
the current. The thickness of the dlab is 0.35 cm. The concentration of free
electrons in the metal is 6.55 x 10?8 electrons/m®. Calculate the Hall Voltage
developed across the width of the dab. [4+7+4]
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6. () Derive an expression for density of states of electrons.
(b) Write short notes on:
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iv. Intensity of magnetization.

(b) What is anti-ferromagnetism? Explain, in detail, its properties.

(c) A magnetic materia has a magnetization of 3300 amp/m, and flux density of
0.0044 weber/sq.m. Calculate the magnetizing force and the relative perme-
ability of the material. [6+5+4]

5. (&) Explain the concept of dua nature of the light.
(b) What are the important conclusions of G.P.Thomson experiment?
(c) Derive the Schrodinger’s wave equation for the motion of an electron.[4+4+7]

6. (a) Write notes on surface defects in crystals.
(b) What is Burger’s vector? What is Burger’s circuit? Explain.
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() Find the number of vacancies per atom in therma equilibrium in a crystal at
temperatures 350 K and 500 K, assuming that the energy required to form a

vacancy is 1.2 eV. 2 m [5+6+4]

7. (a) Derive an expreworL f-ef"densty of electrons in mtr!sﬁmconductors
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