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B. TECH.
(SEM I) THEORY EXAMINATION 2022-23
ENGINEERING PHYSICS
Time: 3 Hours Total Marks: 70
JHA: 03 TUS qIie: 70
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.
e 1. 9l ge BT IR ARTT | fed ued W, mavad ST &I Seord 7 B @
Rerfar # Sugad Se1 Wd: AR UeH Bl & N |
2. Ul B IR o o GAUrgar Bl a1, Ush 9T el 86 ud Ui
@1 A3 9T &1 AT fBar S Aedr ¥

SECTION A

1. Attempt all questions in brief. 2x7=14
= 1 vl &1 Hed SR AR |

(a) Write down the Planck’s expressions(tormula) tor spectral energy density-in
Black Body radiation.
Eakcal | TUIRHRI SHoll T & oy @i BT g3 foffy |
(b) What do you Qetstand by phase velocity and group velocity of waves?
T B u§crrr Td FHE o9 ¥ T AN 87?
(¢) Write the expression for Continuity Equation in differential form.
& @Td Pl AqHd wU H ford |
(d) V@t do you understand by coherent sources?
T I T SHTT T qHEd 82
(e) Define the population inversion in LASER.

LASER.H SHRIREAT ehH0T 1 URUIG HifoT|

() Write down any two applications of the. Nano materials.

1 Tt & B <1 gy ffaw!

(g) State any two differences between single mode and multi-mode step index
fiber.

RITTa Aig 3R Accl-Aie XU ISR BISeR & g bIs &l 3ia Id1d |

SECTION B

2. Attempt any three of the following: 7x3=21
o 3 9 frd 9 gl @1 SR ARy |

(a) Explain the physical significance of wave function given by Max Born.

A S gRT feu T a3 foham & Wifde A P aras oI |

(b)  What do you understand by Displacement current and skin depth?

fIRITT 4T 3R &P ST (skin depth) F ST T THA 52

(c) What do you understand by the phenomenon of Fraunhofer differaction. Find
out the ratio of intensities of successive secondary maxima compared to the
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WHEIHR faada &t ulReedr ¥ omu &1 W § 2 ifteay Rigid &t
citardl & gaT § SRR fgdiae Iy &1 Tl 1 SuTd 37 BT

(d) Describe briefly any three applications of optical fiber.
OB BISER & [l A ST BT H&T H quiH HIfoTg |
(e) Explain Type I and Type II superconductors briefly.
23y 1 3R T8 11 YIRS ey oI 9y & JHg3u|

SECTION C

3. Attempt any one part of the following: 7x1=17
1 4 ¥ 5 1 99 &1 SaR S |

(a) Derive an expression for Compton wavelength shift (AX) for a Compton

scattering experiment. The wavelength of an X-ray photon is doubled on being
scattered through 90°with a carbon block in a Compton Experiment. Find out
the wavelength of the incident photon. (Electron mass m, = 9.1 x 1073 kg,
Planck’s constant h = 6.63 X 1073*m?kg/s, speed of ~light ¢ = 3.0 X
108 m/s) .
HIPT Wl TR | ®1med dady Rige (ar) & il Iieie ogad
BT T DI TN H BT sl & 1Y 90° & HHH F foad |
TP TR IeH &I a0 o&d T 81 ST g1 Sufad \ieH &t auiTee
A DY (FAFRET T m=9.1x10”" kg, TP BT FATdTH h= 6.63x10*
m” kg/s, BRI P Tfd ¢=3.0x10° m/s).|

(b)  Derive time independent Schrodinger wave equation. Write down the time
independent Schrodinger equation“for a particle in one-dimensional box
(infinitely deep potential well)~and find out energy eigenvalues (energy

levels) and t corresponding energy eigenfunctions (normalized
Wavefunctiongz\ theparticle.
- Q D ﬂ ﬁ 7Q R I W- f 1 ~ ( .

&Y &Hd] 9T HU) T T HUI o oY IHY Wad ISR FHidmrum
N3IR BT & ol 3o 9 (ol TR) IR T&fdd ol Mgoi

(haRH (RIS ddHaRM) BT ST BIfoT
4. Attempt any one part of the following: 7x1=17

1 9 9 et T g @1 Sax AR

(a) Derive equation for simple plain electromagnetic wave starting from Maxwell’s
equations in free space. Show that-the electromagnetic wave in free space is
transverse in nature.

gad ofaRer & Aoudd & THeRUT ¥ URY FRd gU WA 9HIA
dEGTIIPIT T F Y GHIHRO g HIU ﬁ@m%ﬂaﬁ&ﬂﬁ&fﬁ
qugd g*dcblq TR DI H?Id &Iﬂmﬁgl

(b) Prove the Poynting theorem in electrodynamics and explain the physical
significance of each. of the term appearing in the final expression of the

theorem.
faggamfae! & arfe vy & Rig Y iR v & sifaw &ivis § ae
B ATt TS U & HIfdd Aed &I R Sifod |
5. Attempt any one part of the following: T7x1=17
=1 4 9 fedt te U @1 SaR Afvig |

(a) (i) Describe the phenomenon of interference in thin film (uniform thickness)
due to reflected light and write down the conditions for constructive and
destructive interference.
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(ii) A light source of wavelength 6000 A is used along with plano-convex lens
with radius of curvature equal tol00cm in a Newton’s ring arrangement. Find
out the diameter of the 15™ dark ring.

6000 A T & BT U UHIY Wd, ged & aad qady § 100 IH &
SRISR P! Iehdl BT F FHIG-ITd AY BT YaNT fHar Srar g1 15d
3 9T BT A J1d BT

(b)  Explain briefly the Rayleigh criterion of resolution. Discuss the resolving
power of plane transmission grating and find the relation between resolving and
dispersive power of the grating.

At 31 Y AFds & Yau A JHSET| IHId YR AT Hi faneT
AT 7 fadermT BT SR AfeT Bt fave emar 3R qul-Famur emdr &
S oY Tfid Hifor|
6. Attempt any one part of the following: T7x1=7
1 ¥ 9 Bl to e 31 Sar AR

(a) (1) Find out the expressions for acceptance angle and numerical aperture of an
optical fiber in terms of the refractive index of core and cladding.

DR AR FAET & HUddd Jadbid & UgH B Th MPHd BIEaR &
WHa BT 3R TS TU=R & fo1E. oieies 1 SIfvTe |

(i1) Explain briefly the attenuation 1n optical fiber.

Hd BrRaER H &l & eud S|

(b)  Describe the @rpuon, spontaneous emission, stimulated emission of
radiation b tter..and. derive the relation between Einstein’s Coefficients
related to phenomena:

gy o AR, T Thct Jodoi, T ISR IO Bl
' 3R (AT aRaerelt § W& smEH & uiel & o Jey
Y

7. Attempt any one part of the following: T7x1=17
71 A 9 fl @ 99 &1 SaR Y|

(a)  Explain the Meissner effect and persistenit current in superconductivity.

Sffearasar & Yoo A HeR yuTa ik et 4R ) saraen S|

(b)  What are Nano materials? Explain briefly the basic concepts of Quantum Dots,
Quantum wires and Quantum, well.

A ueTef f’t PEd @0 HicH Sicd, HicH Al R HicH 9d &I gHard!
SAYRUNST I A& F qagsy/
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