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Note:

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

SECTION A
Attempt all questions in brief.

2x07=14

Q no.

Question

CO | Level

State the assumptions made by the Planck’s to explain black body
radiation curve.

HODT AP ap B THIM $ R Wb gRT &1 T8 YROMY
EGIEY

Describe the term wave packet in Quantum Mechanics.

HicH TiADb! H a1 U Weg T U B |

Explain the term skin depth with necessary formulae.

T B! TERTS Ueq b IRIH T Jfed THIEY |

Centre is dark in Newton’s rings experiment. Explain it.

e F B T H T 3R 313 WP .

Differentiate Spontaneous Emission and Stimulated Emission.

Wd: Tod o 3R Iord Il | 3R Fadrzd|

State the formula to calculate the cut of parameter and Number of modes
in the fiber.

PR H WHIEX P el 3R AlS BT VAT Bl TUHT I BT G
|

Discuss the term Quantum Well'and Quantum Wire.
HicH 99 3R HicH IR g W a1 B

SECTION B
Attempt any three of the following:

07x3=21

Q no.

Question

CO | Level

Derive Schrodinger’s time independent wave equation.for-a free particle
and give the physical interpretation of wave function.

e PU o o ISR & T Wdad I IHHR0 B g
B 3R R AR Ht Widw arar 3|

1 K3

Derive electromagnetic wave equation' in"” free space. Prove that
electromagnetic wave propagates with speed of light.

Oad W ¥ fdggd TH I ai JHIHR0 s B | Rig Piford fob
IR R YHTR P1 1 F Tt 7

Explain interference in thin; films due to reflected light ofuniform
thickness and obtain the condition of bright and dark rings.

U IHM HIels & WRIAfdd UBIRT & HRUI Udd! fhedt # g aral
Y Bl THATRY JUT AT TUT T8 Teddl i (UfT UTd BT |

Explain the process of absorption of radiation, spontaneous emission and
87Th193

stimulated emission with diagram. Show that L1
fafeur & Sy, wWa: \Ltgd S adT drll\rlcl S @ wfn
P! forr wfed omemsd | Aoy SR

Byq c3
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Explain type 1 and II superconductors. For a specimen of
superconductor, the critical fields are 1.4 x 105 and 4.2 x 105 A/m for
temperature 14K and 13K respectively. Calculate the transition
temperature and fields at 0 K and 4.2 K.

TTZU 1 3R 11 GRHSICY ] TR B | JIRBSIR & U T &
forg, 14K iR 13K ATUHM & U Ayl & HHRE: 1.4 x 10° 3R
géx 10°%A/m 1 0 K 3R 4.2 K TR HhHUI AT SR &3 Bt 701

I

5 K2

SECTION C

Attempt any one part of the following:

07x1=07

Q no.

Question

CO | Level

Describe the experiment of Davisson and Germer to demonstrate the
wave character of electrons.

Al & a9 IRT B USRid 1 & faw o ok Sk &
TN BT gl B3 |

1 K2

A particle is moving in one dimensional potential box (of infinite height)
of width 20 A. Calculate the probability of finding the particle within an
interval of 10 A at the centre of the\box when it is in its state of least
energy.

TH U 20 A IS8 & TP ATH IHIAT ST (3Hd FaTs &) |
YW 6T 81 STd B 3T YATH SHoif Bl S(a=T | 8 ol S & g
TR 10 A & 3cRTel & HIdR U1 U S bl UTIehdl bt TTUMT B |

Attempt any one part of the following:

07x1=07

Q no.

Question

CO | Level

Derive work-energy theorem for the flow of. energy in an
electromagnetic field.

fIqgd T@ 1 &3 § Soll & a8 & o1t Srl-Sooll Ui gad & |

Assuming that all the energy from a 1000-watt lamp is radiated
uniformly; calculate the electric field and ‘magnetic field of radiations at
a distance of Sm from the lamp.

g A gY fb 1000 dic & T § TRY Soil 90 ¥  fafe=iord
%ﬁ%ﬁﬁQsﬁHﬁ@wﬁW%ﬁw & 3R Jab1g &
O HY |

Attempt any one part of the following:

07x1=07

Q no.

Question

CO | Level

Discuss the phenomenon of Fraunhofer diffraction at a single slit. Show
that the intensity of first subsidiary maximum is about 4.5% of the
principal maximum.

THd 3R] R WISTRIR faad= &1 ge1 R =i &3 | foamd fs gyw
TERI® HUHTH B ol T SHfABAH BT THTHT 4.5% 8 |

3 K2
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b. A parallel beam of sodium light of wavelength 5880 A is incident on a | 3 K2
thin glass plate of refractive index 1.5 such that the angle of refraction in
plate is 60°. Calculate the smallest thickness of the plate, which will
make it appear dark by reflection.

5880 A O ¢ & WIfSTH U Bl TH GHMIR fb=ul 1.5
QI dTell U Uddl! Hid &1 ©ie IR 39 UHR MTUfad sidl § 1
wic # 3Uac HIUl 60° 5l W $I Fad BIS! HITs B AT &Y,

ORI URTac @ g rell fawrs i
6. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. Explain the term acceptance angle, acceptance cone and numerical | 4 K2

aperture of an optical fiber with labelled diagram and derive expression
for numerical aperture in terms of relative refractive index difference.

THifhd 3RW & Y T 3HiPhel BIgeR b Wipid HIvl, Wipid
TP R TS TUTR B I 3R AUE SHTadD JaAhiD IR
& HeY H I=TEd Tu=R & forw sifreafad o |

b. Explain the construction and working jof He-Ne laser with proper- | 4 K2
labelled diagram.
3fUd d9d a1 o & WY g1 AoR & FHi0r SR BRIl $I
AL |
7. Attempt any one part of the following: 07x1=07
Qno. Question CO | Level
a. Discuss Meissner effect. Show that perfect diamagnetism and zero | 5 K3
resistivity are two independent and essential properties of the
superconductor.

R gy R T9f w1 R 5 gof Rgmea R g3
AicRIYEdT SHicTa® & &l WA 3R a=ID 0 6 |

b. Explain the term top-down approach for the fabrication of nano- | 5 K2
materials. Describe CVD method for the synthesis of nano-materials
with a suitable diagram.

T-IrEft & i & o ela-g13T e PP Weg B RS HY |
%ﬁgwﬁa%mﬁ:ﬁ-wﬁﬁf%ﬂ@w$mxﬂaﬁﬁ%@w
|
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