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Note:
1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.
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SECTION A
1. Attempt all questions in brief. 2x7=14

= = weet = v § anw S

(a) Can Compton effect be observed with visible light? Explain briefly.
FIT 39 THTET § FITTEA TG 3@T AT AFAF-20 A8 § Fa70) _ 435‘
(b)  What was the objective of conducting Davisson-Germer experiment? J
- TN SRR FY FT IR T AT R
(c) Differentiate between conduction cuirrent and displacemnent current, <
mthﬁTﬁumam%ﬁﬂﬁa?a’err{m
Why two independent light sources cannot produce interference pattern?-,

F

I TG THT WIT F20RT G2 ¥41 Ie9A AET FT FhA? -

What are the changes 1hal are caused in the diffraction pattern rfthe m:mber of slits

(d)

(e)
are made large?
gfz fRaew 1 @& adt 37 & s a1 fFada ded & w17 ’-ﬁﬁ”—"ﬂ

What do you understand by sumulated emission of r:admtmn .m a laser‘?
For7 A fafdvo ¥ s genda 7 g ¥ aRay B
(g) Whatdo you mean by a Quantum Well? ' s
FiZW 99 & 3919 |7 497 22 -7
SECTION B'-.

()

2. Attempt any three of the following: Tx3=21
fra 4 A &l & ge) &1 gaw ﬁﬁm

Discuss any three physical pnummcnml which could not be explained on the basis

(a)

of classical physics.

ﬁﬁﬁ?ﬂﬁ?mﬁ:ﬁwvﬁmwﬁwﬂﬁhﬁ?ﬁmmwm

T o1 7T \
(b) Stuatc and explain Stoke’s theorem und Divergence theorem.

=e ¥ 797 T fAses wag #1 aarv s qwsm

Describe how Newton's ring experiment can be used to determine the refractive

index of a liquid. )
Fvia w & = F a9y w7 F1 IvEh et ae ¥ srqadats w fAuifa 57 &

R &% T ewar

(c)
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i} Define the reiative refractive -
related 1o mumenical apertare. tndex difference of an optical fiber. Show how 0 is
A s TITTT X Wi \ ,
: wogdatE AT ¥ q
FERTEE TR ® 3 mafam & R+t Ram f RE

)} What do oy mean b
Rperconduciors and wo .
ﬁ"'?'{""[ =g
SIWETY 9T i owd

super  conductivity?
me potennal applications

* - . -

T HNER 2 3y T A gyeERwd i xg s

Discuss  high e mperature

s SECTION C
Attemapt any ome part of the following: Tx1=7
P YAt o T W I Afdrg
(a) istingui - i i
D""’:‘:ﬁhbﬂwﬁ ::dulp velocity and phase velocity. Establish a relation between

d e s um. What will be relation between these velocities in non-

Group velocity X Phase velocity ¥ &t 3T ' ispersi
- 0 5 T FF e TF dispersive
medium ¥ Hw =ity =% Non-dispersive medium ¥ 37 It ¥ frx sy wdy

5;11‘1\-': Schrﬁd_mgct equation for a free particle in one dimensional box and show that
_energy cigen valugs are discrete. An elettron is trapped in one dimensional .
region of length 1.0 A”. Find the amount of ‘energy that must be supplied to excite i
the electron from ground state 1o first excitéd State. )
UF WA A F OF g v F N PR wlw # g % st R e
m‘fﬂ}'{mmdisuetegl t{‘w”ﬁ'ﬁﬁ 1.0 A“ﬁ?ﬁ%ﬁm&wﬁwém
1 ST #t g AT A e S A A el s ¥ vy s4Re seen
7% T9taa #27 F 5 syl Srwrh o2 oo

Attempt any ghe part of the following: _ T Ix1=7

Pra ¥ 3 UF W 1 Swr A N

®)

4,

RN

(2) Derive the clectromagnetic wave equations in free spacc Calculate the
amplitude of electric and magnetic fields E4 and Hy, at-a distance of Sm from
an oscillator which radiates energy isotropically at 1000W.

1 799 § fagm grad 3 wefrere spewm 79 nE afdee, 31 1000w 9T

ATAAF ¥ & mwt Tl avan g, & 5 dizx i g8 = faega siv e
T Ey AT Hy & sy fr o &, T

(by Define skin depth. Write the necessary formula for the skin depth for

conducting and non-conducting racdie. Calculate the skin depth for silver at 10°
Hz frequency. Given- for silverp=qe, po = 4mx 107 N/A% o = 3x10° mhos/m,
fra Toq #1 otrarias #v01 Fefdzn oy ata- szfdn ifsuan § faq e s
foru sraga® 7= fad) 10° 22 arafa 9v dt % faw fram 2o 1 auen 4
fza TF«'IT%— 1M+ o p= iy o= 4rx107 N/AY . a = 3x10° mhos/m.
S, Attempt any one part of the following:
fop # | f&d g vy & SR afag |

Tx1=7

(a) (i) Obtain an expression for the fringe width in a wedge-shaped thin film and
explain nature of fringe pattern.
(ii) A light of wavelength 6000A falls pormally on a sht of width 010 mm.
Calculate the total angular width of the central maximum
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(i) "% wedge-shaped € qa=fy f“#-ﬂl of ity £ e * firy

At fd =3 £ 750 € orren w1y “"“mﬁ
(i1) 6000A & x1 wwrar armremr. | 16 Firefy

;-r; A frrar 3 afraag € g Ty vt

T R oy
s &y war vy Trko
(1) What particular spectra would be absen: o Widegy .
(b) opacities of the grating are equal of the “""*ﬁllr'-‘hcz*l. ol

(1) A plane transmission grating has 16 00q lines u, o0, .

Find in wavelength region of 6000A  in the secong mﬁ-’! Pews 4 b ot < _.

difference that can be resalved . the b BT """'—11.':1-;.-
mnﬁﬂ'ﬁﬂﬁ?fﬂ?ﬁ":ﬁaﬂ?mwﬁ'ﬁﬁm 3
=21 Fufery 2o 7T W = ey

“totin
6 Attempt any one part of the following:
3 4 9 50 @ 93 & gaw A, 731a7
a What are solid state lasers? Explain construction
@ with suilable diagrams. and working of Ruby lser
ﬁmmmw@mﬁﬁ%mwm%ﬁ,ﬁ =
” \ it
FT AHATC o ITawrh
: : ] »
(b)  Discuss the important factors responsible £o§ the loss of _ _
Calculate the fiber loss through the o fiber when ﬂ:::wu ' optical fiber. -
launched into a 5 km length gfﬁb;:_,-; 120 x10% w aﬂdth:mnmmm power . -
al receiver i dx10°W. https_,;'w’fwww,_aktugnrine_cam WW‘F_
' =13 QEiiiimW{ﬁ_ 1
mﬁmw%maw#mmgrﬁﬁ SR

' mﬁmsﬁzﬁrmtm
ﬁafafrn?aﬂwaﬁ‘maarﬁslzoxm‘ﬁwgmwam
AtferFa af¥s axi10¢w &) w0

AN
S N
7. Attempt any one part of the following: A Txl=7
ﬁmﬁﬁfﬂsﬁwnammﬂfml N
-
(a)  ihiscuss the effect of external magnetic field op supeiconductors. The ransition
termperature for Pb is 7.2K. however, at, 5K 1

_ 1t loses the superconducting
property subjected to a magnetic field of I3 x ] i
value of H which allow the metal 1o retain is superconductivity at K.
AT 97 3vgy i?ﬁ'tre‘hr%nm : RRLIERTR R R E TS —
1K 2 U SK W T 5.3 x 107 8% ¥ adrm dr T e oot w
AR H SERELRICE (LU IR Tt T =
EEERIE] "

o

Discuss properties and the potential applications of nano materials. What are
the nisks of using nano materials to human body?

A1 #raRrat & wort sire wwrfr FTIAN 7 w2t 9w o fv Ay
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