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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 02x7=14
Qno. Question Cco Level
a. What do you mean by population inversion? CO4 | K1
STEEAT SHHT & AT 7T THEd € 7
b. What is Wein’s displacement law? CO1 K1
A 1 forenom frem 27
C. Define Dispersive power of grating. CO3 | K1
ﬁ%ﬁwmﬁgﬁﬁﬁw%ﬁl . :

d. An electromagnetic wave of frequency 10 MHz is incident normally on a good | CO2 | K3
conductor (e.g., copper) with conductivity ¢ = 5.8 x 107 S/m and relative permeability p.
= 1. What is the skin depth & of the wave in the conductor?
(Use po=4n x 1077 H/m)

e forgge <frshier et foreht st 10 MHz 2, 9w &9 § U 31=s 1o (S for afem) o smmafa et 2, ot
=TT 0 = 5.8 x 107 S/m i wrdrer Jrehier aremear W, = 1 31 = ¥ qorsh e 3o § R ent?

e. What is de Broglie wave for a moving particle at temperature T? CO1 | K2
A T o e shor 3 fore 3-sitveft qir @ 872

f. Show that perfect diamagnetism .isan essential property of the | CO5{ K2
superconductor.

RIS foh qut sfcreprerehcat 311 =TeTeh oA Tk STTerarsh T2
g. | A Fiber made of silicon with a.diameter of the core is such that it consists of |\CO4 | K3
core and claddings refractive~indexes of 1.40 and 1.37. Find the numerical

aperture of Fiber.
Taferent & =T U wrger STkt R =2ma TET © foh 5o R ST AT o STuardieh 1.40 3T 1.37. 8 BT8R

T HEATHS TI=H J1d il
SECTION B
2. Attempt any three of the following: 07x3=21
Qno. Question Cco Level

a. Derive the conditions of Maxima & Minima inireflected light in a thin | CO3 | K2

film of uniform thickness.
At T AT i e § wafia e stftreran we 2w disdre A fufiat sger

b. [Derive differential form of Maxwell’s equations. CO2 | K2
AeRTaIeT oh THTHLUTT 3T 3Tashe] &9 JTd hiferT)
c. | Discuss construction and working ef-He-Ne Laser. CO4 | K2
He-Ne ToR & AT 3R S Gomeh IR i &1 |
d. | Derive Expression for diameter of dark ring in Newton’s rings. CO3 | K2

2 F I H AT TAT % A F Foaq isteh Fea i)
e. |Describe the experiment of Davisson and Germer to demonstrate the | CO1 | K2

wave character of electrons.
SAFT o qT AT BT Tefia S o for e ot st o s o1 el )

SECTIONC
3. Attempt any one part of the following: 07x1=07
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Qno Question CO | Level
a. | Explain the construction and working principle of an optical fiber. Define CO | K2
acceptance angle and numerical aperture, and derive the relation between 4

them.

e SHifteehet Brgar 1 Tar iRl fagia o aweisy | Tl o ot =~ TR Y it de 3 e

T HalY ST HIToTT)
b. |Derive change in wavelength in Compton scattering. Why Compton effect | CO | K2
is not observed for visible light? 1
irae oot § e # uftards Sea ol ge et 3 Forg shive STl o et S St 22
4. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | Derive relation between Einstein’s coefficients. CO4 | K2
STEES o TUTieRt o after weier fepr|
b. | State and Prove Poynting theorem. CO2 | K2
ditsféT Wi ST A g
5. Attempt any one part of the following: 07 x1=07
Qno Question ({0 Level
a. | Discuss Fraunhofer diffraction of-light at a double slit and obtain the | CO {'K2
conditions for diffraction and interference maxima and minima. 3
To-Tert R e % SRRt e T =t e e 7R st stfreRa ST =pam o for feurfomt s il
b. | Derive the wave equations_for electric and magnetic fields in vacuum | CO | K2
using Maxwell’s equations. Discuss the transverse hature - of | 2
electromagnetic waves and explain how the electric and magnetic fields
are oriented with respect to the direction of propagation.
Ao FefieRot T ST e fatd # forera Sie Sarehier &t ot qim wtent) sger ahl| Forerer larehier o <t ST
Tl o =t 6 3T s wwes fo6 forepa ofi Saehrr & i 3 s faem 3 wmer e e 3 2 3
6. Attempt any one part of the following: 07x1=07
Qno. Question CO Level
a. | (i) What are Newton's rings? Why are they circular in shape? Newton's | CO3 | K3
rings are observed in reflected light of wavelength 5900A. The diameter
of 10" dark ring is 0.50 cm. Find the radius of curvature of the lens.
22 % wedt H1 87 3 MR i A &2 =1 * oeer 5900 A qtr 2t % wrafdia e & @ W §1109 iR
g =g 0.50 a9t 7 <fg i ashar Brsa gra i
(i1)A monochromatic light of wavelength A=600 nm is incident normally
on a plane transmission grating having 5000 lines per cm. At what angle
will the first-order principal maximum be observed?
600 nm 0T 2 et Ueh Tehauiia JehTer a1 Ush Todel JReeafaT ot amm w9 & fiedt 2 fors wfa @t 5000 @md
| IEel 3T o T ST T TR 10T UL hET T ST
b. | Obtain the normalized wave function and energy Eigen values for a | CO1 | K3
particle in a box.
Tk ST 8 T shUT o FoIT Brr=fihd qT et 7R et STTRSIAT 978
7. Attempt any one part of the following: 07x1=07
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Qno. Question CO Level
a. | The superconducting transition temperature of Lead is 7.26 K. The initial | CO5 | K3

field at 0 K is 64 x 10° Amp m2. Calculate the critical field at 5 K.
o€ 1 sfaere Gsheu aeEE 7.26 K 810 K gorfiss &7 64 x 103 Amp m 2 1 5K @ swiferss &
TOMT
What are nano materials? Explain briefly the basic concepts of Quantum
dot, Quantum wire and quantum well?
ST e € ? Faien Sfe, Fien AR SR FEieH I i o TN H Ha § THgm?
b. | Describe the Meissner effect and differentiate between Type | and Type | CO5 | K2
Il superconductors on the basis of their magnetic behavior.
R TS 7 A0 SR SR Foehi 0T HATER O 2759 | STeTgd 11 tfremement & S #

3|Page




