 magnetic materials? i stic properties.
matenials? Explain in detail the preparation of nanomaterials

waves? What are its appt‘mtions‘? Mention the methods of

10. a) Whatare ferro-electric materials? Mention their characteristic properties.
b) What is su;,uoondudlviv" Explain four characteristic properties
Explain Type-! and Type-ll superconductors.

2000 A/m is applied to @ material which has su

sceptibility of
[ N

c) A magnetic field of
1000. Calculate i) relative and ii) intensity of magnetization. RS
BT* Bloom's Taxonomy, L* Level “
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17PH102 - ENGINEERING PHYSICS

Max. Marks: 100
Wer Five full questions choosing One full question from each Unit.

St Velocity of light, c=3x10°ms™" Planck’s constant, h=6.63x10" Js,
- Electron mass, m=9.11x10"""kg, Electron charge, e=1.6x10""°C, i
Permittivity of vacuum, &, = 8.85x10""2 F/m, Boltzmann constant, k=1.38x10"22J/K.

~ Permeability of free space, y, = 1.26x10° Wb/Am
‘Avogako number N,=6.023x10%/kmol

3 Unit—| Marks BT*
a !ﬂawe function? Mention any four characteristics.

N B
. mdinger’s time independent wave equation in one dimension for a
of mass m with energy E. 10 - L2
e the wavelength associated with an electron subjected to a potential
1ce of 1.25 kv. . Jor L3
© matter waves? Mention their characteristics. : g2
Schrodinger's wave equation for a particle in an infinitely deep potential
of width L and show that the energy values are quantized. 10 L3
ctron is bound in a one dimensional potential well of width 4 A of infinite
eight. Find its first three energy values 4 13
2 Unit -1 '
tis a unit cell? How many and which parameters are needed to define a }
ell? Draw any two unit cell with lattice parameters. B 12
ne primitive & non primitive unit cell, Miller indices and inter planar distance.
an expression for inter planar distance in terms of Miller indices for the
a cubic crystal. 10 L2
planar distance of (110) planes is 2A for a FCC crystal. Find out the
dius. 4 L3
X-rays? Explain the origin of characteristics x-rays with necessary
, 6. L2
ordination number & atomic packing factor? Determine the atomic
ctor for face centered cubic (FCC) by calculating number of atoms per
‘and obtaining relation between lattice constant & atomic radius. 10 L3
ystallizes is BCC structure. Calculate the |attice constant given that, the
weight of iron is 55.85 and density of iron is 7860 kg/m®. 4 13
Unit -1l
- 1) drift velocity ii) mean free path iv) mean collision time and
xation time 6 |12
e the basic assumptions of the classical free electron theory? Obtain an
on for the electrical conductivity of a metal based on classical free
_fi eory. 10 ° &S
e the probability of an electron occupying an energy level 0.02 eV above
evel at 200 K. 4 L3

P.T.O.
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I ,'n.-gmﬂmlbli state and i) stimul
"& numerical apertu ure of the optical fiber. Describe

| Mq y "_L

ser 63.5 um in core-diameter has @ cord of refractive index
of index limgﬂ Dmrrn]?no (1) the numerical aperture of the
‘angle for core-cladding interface. s

and working of a Ruby laser.
What are the advantages of optical

of communication?
s is 1.059 x10*. Find the

seribe the construction
tion in the optical fiber.
.-:oﬂmaonventional types
population of two energy leve
of light emitted at 300K,

oS8 Togay 5
. __'_EA"' I;,,I»- = ".-,__“: y { Unlt-v
. a)s;%m-mmhctﬁc materials? Explain the properties of ferroelectric materials.
b) in with principle, how the defect in a solid can be detected by a non-
destructive method using ultrasonic waves. v
¢) A silicon material is subjected to a magnetic field of strength 1000A/m. If the .
susceptibility of silicon is .0.3x10°. Calculate its magnetization, also
evaluate the magnetic flux density of the field inside the material,

I

10. a) Explain the types of superconductors, |
b) Explain magnetic hysteresis on the basis of domain theory. Mention some

applications of ferromagnetic materials.
¢) What are nano materials? Mention its any three applications.

BT* Bloom's Taxonomy, L* Level
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Max Marks: W0
questions choosing One full guestion from each Unit
1. Planck’s constant h =583 x 0% is.

 x 10%/% moie.

Marks 8T
Obtain 3 relafion between these o 6 L*2
wave equation for a parice n one
and discuss about energy Tigen
10 12
poemaiueldmmmg
the ground stat= and aiso in Te st
4 12

Ao

smpare the momentum the ‘*‘* hretac : B
' : energy of an eiecon

th de Broglic wavelength of 1A, wilhithat c

eat diagrams. 6 L1
Bragg’s spectrometer and expiain
spacing in a crystal 1 L4
a'ldﬂneknetica'ergyofmeiedxm
£ of 2 photon with same wavelength. X As
ic x-ray Spectrum. 6 L4
ation number and packing factor for
~fUres. ! 10 LS
has fcc structure with lattice constant 3.52A Caicuiate the inter-planar
Being for (2) (101) pianes, (b) (123) piasies and (c) (320) planes. 4 Le
eesion for drift velocity in the case of metal | _ & 14
t is Hall effect? Explain Fiall field is generated in n-type semiconductor
anemhmﬂalwdﬁdatﬂalmagemmwyo: i
i lew hﬂhﬁ.ﬁw,w&maremeenesgiesfamm iy -

ies of occupancy at 300K are 0.01.

— L w
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m r l -*".‘.. :

) refractive index of 1.50. The light is i
culate its n and the

Calculate its numerical aperture an 3

ml!? xplain in detail.
,_,Mntﬁatpinteractlon to be responsible for

ng of conduction electrons in metal, obtain an expression for

luctivity in terms of relaxation time. 10
'orm silver wire has a resistivity of 1.54 x 10°® Om at room
temperature. For an electric field along the wire of 100 V/m,
- compute the drift velocity of an electron and the mobility assuming

that there is 5.8 x 10 conduction electrons/m®. 4

i
51 a) Mention any three assumptions and three drawbacks of classical
- free electron theory. 5 6
- b) Write a note on i) Type-l and Type-Il superconductors and i) BCS .

04 c) The-q:itical-ternperatura and critical field for superconducting lead
; are 7.2 K and 800 gauss respectively. What will be the temperature

upto which lead will be in superconducting state in a magnetic field
of 400 gauss? 4
Unit -V
9. a) What is intrinsic semiconductor? Explain carrier generation in
intrinsic semiconductor. 6
b) What is Hall effect? Derive an expression for carrier concentration "

and Hall Coefficient.
c) The electron mobility and hole mobility of silicon are 0.17 m?\/.s

and 0.035 m°/V.s respectively at room temperature. If the carrier
density is known to be 1.1 x 10"/m’ calculate the resistivity of

silicon.

10. a) Distinguish between zener breakdown and avalanche breakdown.
b) Derive an expression for the conductivity of an intrinsic
semiconductor. Discuss the effect of temperature on conductivity of
intrinsic semiconductors and how to evaluate energy band gap of a

semiconductor.
c) A sample of silicon semiconductor is doped with 10%? phosphorous

atoms. Calculate its conductivity if mobility of electrons is 0.07
m*Ns. What is the Hall voltage if this semiconductor with a
thickness of 100 pm and carrying a current of 1 mA is placed
perpendicular to a magnetic field of 0.1T.

BT" Bloom's Taxonomy, L* Level, CO* Course Outcome; PO* Program Outcome
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K November « Decomber 2018
- 10PH102 - ENGINEERING PHYSICS
0 3 Hours Max. Marks: 100
Note: Answer Five full questions choosing One full question from each Unit,
©0 ta:  Veloclty of light, c=3x10"ms " Planck's constant, he=6.63x10 ™ Js,
Electron mass, m=0.11x10 kg, Electron charge, e=1.6x10""C,

4 Boltzmann constant, ke=1.38x10 " J/K,
Avogadro number, Nx = 6.022 x 10"/ kg mole,

- Define the terms 1) Matter waves il) Wave function [il) Free particle
~and Iv) Eigen Value, B LN
- Darive one dimensional Schrodinger's time independent wave

| An electron beam (s subjected to a potential of 10" volts, Find the

- Define phase velocity and group velocity, Obtain an expression for
- Obtain the solution of Schrodinger's wave equation for a particle in

L An electron is trapped In a one dimensional region of length 1.5 A,
How much energy must be supplied to excite the electron from the

Unit | Marks BT* CO* PO*
1
~ equation. 10 1208 1.2
de Broglie wavelength assoclated with the alectron, TFTERNC | 12

phase velocity. Sy RS R

one dimensional potantial well of infinite helght and finite width, 10 L2 T 12

‘ground level to the first excited state? B STt 1.2

Unit <1l
Explain the terms 1) unit cell il) primitive unit cell and iil) non-
primitive unit cell with necessary diagrams. aNminp SR
Define inter planar distance. Derive the relation between inter
planar distance and Miller indices of the planes of a cubic crystal, e b TR e S
Copper has FCC structure of atomic radius 0.1278 nm. Calculate
he inter planar distance for (3 2 1) plane, 4 TUESSEY 25090
Nhat are X-rays? Mention its properties and applications. 6 L1 2 1
hat Is atomic packing factor? Determine the atomic packing factor
"*fho case of face centred cubic (FCC) lattice by calculating
umber of atoms/unit cell and obtaining relation between atomic
dius and lattice constant. 10 L3 2 12
alculate the glancing angle for incidence of X-rays of wavelength
58 A on the plane (132) which results in 2" order diffraction
a taking the lattice spacing as 3.81 A, 4 L3 SEe
] Unit -1l
hat is a laser? Explain its characteristic properties. 6 . L2 'L Summ
scribe the construction and working of a ruby laser with neat :
10 L2 R
id the ratio of population of atoms in two energy states at 300 K,
 transition between which emits a photon of wavelength of ‘
.;;’ nm. 4 A F3"12

P.T.O,
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