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4. (a) What is BloM"ﬁr&E&plaln._
(b) On the basis of banMow the.tﬁstaﬁme ‘solids are classified into con-

ductors, semiconductors and insulators?

A e

(¢) For an electron under motion in a periodic potential, plot the curve between
the effective mass of the electron and wave number, and explain.  [54+5+5]

a) Explain the concept of dual nature of the light.

5. (
(b) What are the important conclusions of G.P.Thomson experiment?

(c) Derive the Schrodinger’s wave equation for the motion of an electron.[44+4+7]

(

(b

(¢) When a monochromatic X-ray beam of X-rays of wavelength 0.1542 nm is
used, the first order reflection from (1 1 1) planes occurs at 6. If the lattice
parameter is 0.433 nm, find the value of 6. [4+7+4]

)
)
)
a) What is Bragg’s law of X-ray diffraction? Explain.
) Describe, in detail, powder method to determine the crystal structure.
)
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7. (a) Derive an expression for carrier concentration of p-type semiconductors.

(b) Explain the variation of Fermi !iﬁil ﬁiih
i. Donor concgptrﬁﬁ e 7

—--—'l-q-_‘ . |

11 Acceptpr concentf"-ion in the case of extrinsic s
i

Ge, Atomic
[T+4+4]

1ntr1ns1c for Ge at 27

omv‘]‘

F coefﬁ

d to havea everbera 2

7500 m?, cal a’g_ hea rae
[y

at10n’7 What is re

two methods by .

determ ".

he sound



www.engineershub.in

Code No: 09A1BS02 RO09 Set No. 4

I B.Tech Examinations,December-January, 2011-2012
ENGINEERING PHYSICS

Common to CE, ME, CHEm MEP, AE, BT, AME, ICE,
E.COMP.E, MMT-‘ EIE;CS ‘E‘E MIM, MIE

Time: 3 hours . ‘» Max Marks: 75
* Answe an stlons R
}/" All Q l S G

- the mot lectron.

-

rodlngelcd_,s, -.»v— ‘equationf

- nce of wave functfb
10% s Wlth\\.

105 m /s

001t

iv. Magnetlc

(b) e orig I"Qf spontaneons nag
of sp intera on. Explaln magnetizatio
‘ \"move ﬁ o o

i
T
of crystal d1 action.

(b) De errer me
par .
(c) A cert 1 reflects tlc'X ays

stron en Bragg’s angle

is 21° for 'mn order dlffractlon Calculatq,the ng angle for third

order spectrum. : = [4+T+4]
; = -

Ny
4. (a) Show that the Kronig—Penney model l-e"ms to energy band structure in solids.

3. (a) é!,;ive Brag
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(b) For an electron under motion in a periodic potential, plot the curve between
the effective mass of the electron and wave number, and explain. [9+4-6]

5. (a) Draw the energy band diagram of
i. An intrinsic,
ii. n-type and
iii. p-type semiconductors. Indicate Fermi, donor and acceptor levels, wher-
ever present.

(b) What is Hall effect and its importance? Derive a relation between Hall voltage
and Hall coefficient.
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(¢) A semiconductor plate having thickness of 1.25 mm is subjected to a magnetic
field of 0.55 tesla, parallel to its thickness. If one milli-ampere current flows

along the length of thPHHaJ voltage developed. [Given

that Hall coefﬁcyentl':l!-l' 45.x 10=4 ma/eeulomb; . h [4+7+4]
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4. (a) nanomaterlalgﬁréf bricated.
(b) Describe thM&h’eﬁpp_llcatlons of nanotechiic [9+-6]
—_——
5. (a) Explain the types of defectsin metallic Tattices: -

i. Vacancy,
ii. Frenkel defect and
ili. Interstitial defect.

(b) Derive an expression for concentration of Schottky defect in an ionic crystal.
[8+7]
6. (a) Distinguish between step index fiber and graded index fiber.

(b) Describe the various advantages of communication with optical fibers over the
conventional coaxial cables.

(c) Write notes on attenuation in optical fibers. [5+5+5]

7. (a) Derive an expression for carrier concentration of n-type semiconductors.
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(b) Explain the variation of Fermi level with
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4. (a) De i E‘E nducthn of n-type
semic . ¥
(b) Explain t atlo of Fermi level with temperat e case of p-type
semiconductors. =k --"'"

(¢) For an intrinsic semico cor .hax!hg"_h:nd gap ) of 0.78 eV, find the carrier
concentration at 37°C. [Given that the effective mass of electron = effective
mass of hole = rest mass of electron]. [7+4+4]

5. (a) Using Kronig-Penney model show that the energy spectrum of an electron
contains a number of allowed energy bands separated by forbidden bands.

(b) Define effective mass of an electron. Explain its physical significance. [9+6]

6. (a) Write about:
i. Origin of nanotechnology and
ii. Nano-scale.
(b) Discuss quantum confinement effect on nanoparitcles.

(¢) Explain how Transmission Electron Microscopy can be used to characterize
nanoparticles. [4+4+47]
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7. (a) Define the terms magnetic induction (B), magnetization (M) and magnetic
field (H). Obtain an expression relating to these quantities.

(b) Explain, in detail, tym
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