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= A Multiple Choice Questions: Answer all Twenty questions in th
1 carries equal marks. .
 Descriptive Answer type Questions: Answer Five full questions cho
Il each and One full question from Unit—1ll.

: o
ity of light, c=3x10°ms", Planck’s constant, h=6.63x10’ Js,

_19C
mass, m=9.11x10°'kg, Electron charge, e=1.6x10-"C, " 26, 1a mole.
mann constant, k=1.38x1g£723J/K. Avogadro number, NA = 6.022 X 107/ kg

osing Two full questions

20 Marks
PART - A: MULTIPLE CHOICE QUESTIONS

evidence for matter waves is

B) compton effect ,
2 D) interference of light
/ of electron and proton is the same. The relation between

d A, is

their de-broglie

B) Ae <hp
_ D) Ae=2MN ‘ 1
e independent equation is applicable for the particles with
B) variable energy
| energy D) all of these
e potential well, energy of the particle En =
B) nh8mk? i /Yl
D) n?h?/4mL?
solid are periodical at regular intervals of distances in three

B) amorphous solid
D) none of these

B) a=b#c a=B=y=90°
_ D) a#b#c a=B=y=90°
‘to the X & Y axes and intersectin i i
B) (010) g Z axis at 1 unit are

D)(110)

Il H*to.u.
f B) 0.1um - 100um
D) 0.1m - 100m




i) l‘o‘eistn%r effect in superconductors.
shaviour of Type - | and Type — ]

10
of thickness 1.2 x 10* m is placed in a
‘perpendicular to its thickness. Find the
a current of 100 mA passes through it.
ration to be 107 m?. 4
W) Unit—ll
7. Q) - and stimulated emission. 8 - L8
b) | ction and working of a Ruby laser with neat "
A rgy level diagram. 10 "2
é ratio of population of two energy levels is 1.059x10%°. Find the
- wavelen 'hflightemittedat_%ﬁl( 4 13
8. a) Explain the terms.
i)  Optical fiber
. ii)  Numerical aperture and
iii) Fractional index change. S LT
b) Explain the different types of optical fibers with suitable diagrams. 1@ L2
c) Calculate the V-number for a fiber of core diameter 40 pm and with
3 ve indices of 1.55 and 150 respectively for core and
cladding, when the wavelength of the propagating wave is 1400
nm. Also calculate the number of modes that the fiber can support it

for propagation. Assume that the fiber is in air.
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., Marks.
: Answer Five full questions choosing Two full questions from Unit— I & Uit — Hesch
and One full question from Unit - .
‘constants: Velocity of light, c=3x10°ms!, Planck’s constant, h=6.63x10-* Js,
Electron mass, m=9.11x103'kg, Electron charge, e=1.6x10-"C, Boltzmann
constant, k=1.38x10-2J/K. Avogadro number, Nz = 6.022 x 1075/ kg mole.
Unit -1 Marks BT* CO* PO*

;Explamthetermi)Matluwaves,i)Waveﬁnwﬁonmd
3 'ii)!’mbabililydensity.

: Usn_gth.esohitimode}rodmgefswaveequaionforaparﬁdeh
probability density as a function of position inside the well for
ground state, first excited state and second excited state. What
conclusions can we draw from them?

Calculate the wavelength associated with an electron subjected to
a potential difference of 1.25 kV.

Explain the terms i) Space lattice, i) Unit cell, iii) Coordination
number and iv) Atomic packing factor.

Define inter planar distance and Miller indices. Derive an
expression for inter planar distance in terms of Miller indices for the
case of a cubic crystal.

The inter planar distance of (110) planes is 2A for an FCC crystal
Find out the atomic radius.

) Derive Bragg's law for X-ray diffraction.

| What are X-rays? Mention their properties. With necessary
. diagrams, explain the origin of characteristic X-rays.

An X-ray machine has an accelerating potential of 25 kV. Find the
X -st wavelength present in the X-ray spectrum. Also calculate
the energy of the X-ray photon.

8sho

Unit -1l

in direct and indirect band gap semiconductors.

¢ are intrinsic and extrinsic semiconductors? Explain in detail
i level in intrinsic, n-type and p-type semiconductors with band

late the resistivity of intrinsic germanium if the intrinsic carrier
ity is 2.5 x 10" m™ assuming electron and hole mobilities of
.38 and 0.18 m*v's™.

sxplain the effect of temperature on the conductivity of an intrinsic
3 Also explain how energy band gap can be

-
HCOT U LAOT .

.'f effect? Explain the production of Hall field and obtain

, expression for the Hall coefficient and carrier concentration of an

P.T.O.
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10. a)

BT* Bloom's Taxonomy, L

| Supplementary - Sept, 2
. . . 20
resistivity of metals. B oh {.m"}gnﬁrature on the eﬁ:ctrlczzl

Discuss the Meissner s *
effect N superconductors, Explain the

magnetic behavior of _
The critical temm?:g | and Type Il superconductors
'E#l, magnetic field for

::illgl:erconducting lead are 7.2 ng,’ga-g i)
be the temperature upto v gauss respectively. What

state in a magnetic field of 400 gaua«'i:: @ willbe in superconducting

MO a'ss

Explair: the Wnsﬂucthg and Unit<1v

What is Hall eff working of a solar cell,

an _expression ec;; ?:hp;ailétmémdmrlm.'-of Hall field and obtain
sem[conduct or and Hall costhal ér{{g concentration of an n type
Mobilities of electrons and holes in

at 300 K are 0.36 m? Vs $ in a sample of intrinsic germanium

e and 0.17 m? Vs i
resistivity of the specimen i respectively. If the
deriaity. pecimenis 2.12 Qm, compute the intrinsic carrier

Explain the effect oF tamce i

j perature on the Fermi level i insi
p—type semiconductor. 3 In an extrinsic
Denye an expression for the electrical conductivity of an intrinsic
semiconductor in terms of carrier concentration and carrier
mobilities. g AR L g
An n-type semiconductor has a Hall coefficient of 3.66X10* m?C"
and its resistivity is found to be 2.12 Qm. Calculate charge carrier
concentration and electron mobility at room temperature.

Unit-V
What is a laser? Explain the principle of spontaneous emission and
stimulated emission of radiation. ] . i
With neat diagrams, describe the construction and working of ruby

laser. efl ¢
A He-Ne laser has an output power of 10mW.-and emits light at a

wavelength of 632.8 nm. How many photons are emitted by the
laser in each minute?

fiber? Explain the principle on the basis of which

d through a fiber. .
erical aperture of the optical fiber.

What is an optical fib :
optical transmission 1S achieve

Obtain an expression for the num
Describe multimo ' d its core refractive index is
diameter of 6 pm an
?zgernr:ia?o? ::;I(::ding i is 1.43. How many modes can propagate
47 a

' m.
into the fiber if the wavelength of the source i 1.9 1
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of constants: \éulodty of light, c=3x10"ms "' Planck's constant, h=6 63x10™ Js
~ Electron mass, m=9.11x10°'kg, Electron charge, e=1,602x10"'C.

Permittivity of vacuum, & = 8. 85x10"* F/m
v B0 L} i Bo
o Rkt A il "

Note: Answer Five full questions choosing One full question from each Unit,

__ Unit - | . p ’
a) What are matter waves? Write their characteristics. M"“E ?.Tz 001 I:O"

b) What is a wave function? Obtain an exprassion for one dimensional

Max. Marks 100

time independent Schrodinger's wave equati
quation. 10 ok
- ©) mm!am the momentum and de Broglie wavelength assoclated ’ h
an electron subjected to a potential difference of 1.5 kV. 4 L3 N 58
K:) Wiﬂ the terms:(i) Probability density (ii) Normalization of a wave
nction. § Le e

Solve Schrqdmgar‘s wave equation for a particle in an Infinitely

deep potential well of width L and show that the energy values are

quantized. 10 L3 A3
An electron is confined to move between two rigid walls separated '
by 20 A. Calculate the ground state energy of an electron and its

Unit -1l
Explain Space lattice. Explain any four crystal systems and mention

What are X-rays? Mention its properties. With necessary diagrams,

Cesium crystallizes in @ certain type of cubic structure with lattice
constant 6.14 A. Identify the exact type of crystal structure in which
it crystallizes, given that the atomic weight and density of cesium
are 132.91 and 1900 kg/m?® respectively.

Describe the crystal structure of sodium chloride. . [l | 2
What is atomic packing factor? Determine the atomic packing factor
for face centered cubic (FCC) lattice by calculating number of
atoms per unit cell and obtain the relation between atomic radius
and lattice constant. ‘
A monochromatic X-ray beam of wavelength 0.7 A undergoes first
order Bragg reflection from the plane (3 0 2) of a cubic crystal
at a glancing angle of 35°. Calculate the lattice constant.

Unit = Il
What are superconductors’? Explain its characteristic properties. B 13
What are the basic assumptions of the classical ;reet. c?t\eclrfon

| ' ical conductivity ot a
theory? Obtain an expression for the electrical co y o itk :

metal. _ :
Find the temperature at which there is 2% probability that a state

with an energy 0.3 e\ above Fermi energy s ocecupied.

10 L3 2

P.T.O.

de-Broglie wavelength (assume the potential to be zero). 4 L3 [,

their characteristic parameters. 6 L2 R 1%

explain the origin of continuous X-rays. 10 L2 -~




of Hall field and obtain
and Hall coefficient of

,sa la of intrinsic silicon at
respectivety If the

nua‘hon in the optical fiber. What are the
,\W communications over other conventional

‘expres: ion for the numerical aperture of the optical fiber.
be the types of optical fibers and modes of transmission.
index optical fiber has a core of refractive index 1. 53 and a
cladding of index 1.39. Assume fiber is in air medium. Determine
(|) the numerical aperture of the fiber and (ii) the critical angle for
mre cladding interface.

BT* Bloom s Taxonomy, L* Level; CO* Course Outcome; PO* Program Out -v;' o ‘
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Duration: 3 Hours

Note: Answer Five full questions choosing Two full questions fro
and One full question from Unit - Il

Max, Marks: 100
t-1 & Unit- Il each

~ Listof constants:  Velocity of light, c=3x10°ms™", Planck’s constant, h=6.63x10 Js,
 Electron mass, m=9.11x1 03" kg, Electron charge, e=1.6x10'°C,
Permittivity of vacuum, €0 = 8.85x10°12 F/m, Boltzmann constant, k=1.38x10% J/K.

& - Avogadro number, Na = 6.023 x 10%/kmole

) Unit -1 Marks BT* CO* PO*
1. a) Whatis a wave function? Mention its characteristic properties. Sl 1 12

b) Solve Schorodinger's wave equations for a particle in an infinitely

deep potential well of width L and show that the energy values are
quantized. 10 1ean-1 12

c) Calculate the de-Broglie wavelength of an electron subjected to a
potential difference of 1.5 kV. 4 L3 YIEXD

52 a) Define (i) Space lattice (i) Coordination number (jii) Atomic packing
' factor. 8. 142 o el b

~  b) What are X rays? Write any four characteristic properties. With
necessary diagrams, explain the origin of continuous X - rays. 10 12 i

¢) Nickel has foc structure with lattice constant 3.52 A. Calculate the
interplanar spacing of (101) planes. 4 L3 7 s

a) What is unit cell? With neat diagram, explain any two crystal

systems. 6 12 7
b) Define interplanar spacing and Miller indices. Derive an expression

for interplanar spacing in terms of Miller indices. 10! 512 < S B
¢) The lattice constant for a unit cell of aluminum is 4.031 A. Calculate

the inter planar spacing of (21 1) plane. SRR TR S -

Unit -1l

a) What are super conductors? Explain its characteristic properties. & 2 12
b) With neat diagram explain the variation of Fermi level with

temperature in intrinsic and extrinsic semiconductors. 10 22 . SR ©

¢) The Hall co-efficient of a specimen of a doped silicon is found to be
3 66x10* m¥coulomb. The resistivity of the specimen is
893x10° ohm.m. Find the mobility and density of the charge
carrier. assuming single carrier conduction. 4 L3 3 12

a) What are intrinsic semiconductors? Obtain an expression for the

conductivity of an intrinsic semiconductor. 8 L2 X 2
b) Discuss the Meissner effect in superconductors. Explain the

magnetic behavior of Type-l and Type — || superconductors. 10 2 a 12
c) Calculate the resistivity of intrinsic germanium at 300K if the

intrinsic carrier density is 2.5x10" m™ assuming electron and hole

mobilities of 0.38 m? V''s™ and 0.18 m*V's " respectively. 4 3 S 12

P.T.O.




