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3)
49
3)

Physical qustants : %"@v

‘3-_'?%’ Mass of electron, m_= 9.1 X 1@’3“’ Kgé"’"

>

Q1) Write the correct option w. égz@zlsw@;ﬁ; for the following questions (1 mark
each). %

a)

b)
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Q.1is campxilsory.ﬂ tiempt any one of the remaining questions. «;:“; |

F:gur%a tke {ggizt indicate full marks. 2P

Nedégi graf;{ij' tuust be drawn wherever necessary. s

Use of n ri}rag; .ammable electronic pocket calculators is ¢llowed.

Assumé Suitable data, if necessary.

\’Z\; M ;

“\gPlank 's cotistaht, IN= 663 % 10—{" Ps . 2%

Charge on electron, € = 1. 6%&1@ - G}
SN | b
ey D

(10} 5 %S'}

The propagation of | 'ht m”f:an optical fiber is based on the principle of il

i)  Total Internal Reﬁ"‘ouon A@

ii) Total Intervenc\\R“eﬂecn on #‘“%:
iii) Total Dltem{l;}{eﬂecnon Ny ¥
iv) Through L%te"mal Refraction Q ﬁp

The process\? raising the atoms from a lower Q&Ey rs\tfé'fe to a higher
one to creat®@population inversion is called: &

i)  Pumping
i) Spontaneous emission iv) Absg -1onQ>“

The De-Broglie’s wavelength of an .ng to square root

of accelerating potential:
\‘w

i)  Equal if) Invegély proportional
iif) Directly proportional  iv) Indépendent

I\\‘?’-
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P
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d)  The full form of STM is:
1)  Scicentific technical nﬁcroscnpt:
1)  Scanning tunneling micr(mopc
i)  Super tensile mtcroscopr
iv) None of the’ a})bvc

e) Inpositive Llystal thc Oclocny of the O-ray, except optic axis is:
)  Half goi;thc vciomty of the E-ray
if) Less“lhan the velomty of the E-ray
m) éﬁ’eatc{than the velocity of the E-ray

n&_,Nonaof the above _ ;_»
f)y Ifa thih film appears dark in reflected light, it wﬂt:‘zippear in
tran@utted lightas: ’“-““
D\ Dark ii) Bnghl ms.,
. "\") Partially dark 1v)\f;1v1s@ &
@ In intrinsic semiconductors F@levcﬁ“hes .
i~ o
b 1)  Close to Valance Band®..0 @?’? =
P =) D
=+ 1)  Close:to Conductiphsl 'and,o% \?‘
o i Uit -t
i) Exactly at cent : e‘eﬁ"valance band and conduction band A:t“‘
“7iv) None of the abdve \(S‘ | 65
h) In Hall effect, the Hall @‘gitage develops is to both Trans}\\tdé@'se
Magnetic field and %@ent. \J‘
D Incline A i) Parallel T i
AW P
. y
i) Equal C;'\;n)- iv) Perpendicular (\ (9"
)  The minimyn magnetic field required to destroy, upen\cénductmty is
called: «Q ;:3.

i)  Critical magnetic field i) Appligd gnqt}c field
i) External magnetic field iv) Nﬁ) \r»\ 5
di

j)  Physical Vapor Deposition (PVD) m own as:
i)  Top-down method ii) Che aletchmg method
iii) Lithography method  iv) Baﬁhm.up method
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Q2) a)

b)

Solve any one. : : - f
i)  With a neat labeled diagram Explain construction and working 0
CO, laser. i 5l
ijy  Define: e (5]
1) Stimulated emission
2)  Population inversion
3) Resonagftavify:
4) Metddtable state
5) Pubrping, >
Solve anyon&  ~-
i) Diﬁfi‘?!‘;él‘ltia@ib’étween step index and graded index opticdibers. (Any

five points): Y [5]
i) ~Define; 0 S [5]

~"%) Npmerical Aperture, \S"?‘
i%"‘“iz)\*@;)&ngle of acceptance, Calculate the acceéptance angle and
_% numerical aperture for an optical fiberswhose is 1.55 and

o~ cladding R.L. is 1.48. | ;?
03) a) S\cﬂ‘ve any one. A ~;§d

~y)  Derive Schrodinger’s time %l{_%pehd%@wave equation. {g%

&3!'11') State properties of Matter xaves. (any 3)

Calculate the de-Broglie »ga&”é‘:lqu%ﬁ ofan electron when accelerated

o with the PD. of 10 KYy™ 05
b) Solve any one. .{3:“ U | D

i)  Obtain relation fo ’Bp—Bng\Ee’s Wavelength in terms of Kinetic >
Energy. Find lowes ene(gy of an electron which is confined in a éj’
Rigid box of lefigth 1 A®/ Bl

i) With a neat J?aéra@_a\explain working of Scanning Tunneling
Microscope.  ~AF 5]

Y B
04) a) Solveanyone. - N

)  Derive the equation of path difference between re'ﬂgcte a%s when
monochrorn%g light of wavelength ‘A’ falls wi&%pgle efincidence
‘i’ on thefaniform thickness film of refractiv, Gindex jinN [5]

ii) Explainapplications of interference: Anti-rei%éﬁon\éaating. [5]
Fringes of equal thickness are obtain Ai@_*fthﬁiﬁﬁ“’glass wedge of
Refractive Index 1.52. The fringe spacingis 1 ggn and wavelength
of light is 5893 A°. Calculate the an@“f wédge in seconds of an
Arc. Q/ Y |

b) Solve any one. * ¥

i)  Explain the Huygens’s Wave Thedoty otﬁ’ouble Refraction.  [5]

i) Explain the classification of thé*solids into conductors,
semiconductors and insulators on thg ﬁasis of band theory of solids
with neat Diagrams. \:" [5]
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0Q5) a)  Solve any onc. -5 | .
i)  Draw neat labelled Ener;:,y Bend diagram in following modes 1{;;‘
PN junction diode.

1) Reverse biased modc
2) Forward blabcd mode
. i)  Explain PTOdIJCUOTl fif ultrasonic waves by plezoelecmc method.[5]
b) Solve any OHEC‘ 6:\
i)  What At Ullfasomcs'? Give any two the properties of Ultrasonic
| W@;YAE%MAH altrasonic pulse is sent through a block of copper. The

eéh9~pul§¢ is recorded-after 5us. If the velocity of.1 tlltrasomc in
t}p’per;féfﬁﬁoo m/s, calculate the thickness of the cqpper block.[5]

n),i,:%x Igif’f the following properties of Nano Particles» [5]
1)> Mechamcal Property y ;5::,
ﬂ]’ Electrical Property X
\:" "“:,- \&
Q6) a) \’Sﬁlve any one. - Y 5\:
] V) Explain the apphcatxons o&(\f?ano tqghnology in. [5]
O‘\ 1) Targeted Drug dehvmj? and :

2)  Automobile field :\ O', -’

5
e 11) Dlstmgulsh betwe@ es st"up erconductors. ( Minimum 5 points)
e T A - 5]

“b) Solve any one, X v

i T,

ey "Explain electrical and optical propertles of nanopamcles
i) Explain what is Mms sner effect?

The critical teﬁ’xp For lead is 7.2 K. However at 5 K i IIS'ses its
supercondu g?qty when subjected to a magnetic field 6f 3 3}5 10°A/m.
Find the maximum value of critical magnetic fi d)w}gg will allow
 to retal,gfﬁs superconductivity at 0 K.
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