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econd Semester B.E. Degree E@xﬁ%ﬁﬁhaﬁon, Jan./Feb. 2023
Engineering Pﬁ%ﬁsics ________

: / b, ] ax Marks: 100
5 LW 1. Answer any FIVE full questions, é?i‘oosmg ONE full questton f?‘"?m each module.

= -1

2. Constants : Speed of hght “*C” =3 x 10°ms~, -
Boltzmann cons&mt “K”=1.38 x1 0' Planck s constant

“pr= 6 62i Wﬂ" e Acceleratmn d”mto gravity “g” = 9.8MS™

Module-1 ﬁ
1 a. What are damped osc1ll ions? Discuss the theory of”"damped oscillations and derive general

solution of damped ‘oscillations. - (10 Marks)
b. Discuss the class%gatlon of waves based on’%h number. (06 Marks)

50, will be treated as malpractice.

aining blank pages.
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(10 Marks)
(06 Marks)

b. Define simple harmomc motion and derive differenti: cquation of SHM y

¢. The time taken to travel between two Sensors caf'"the shock tube is 195 ps. If the distance
between the sensors is OT" find the Mach number of shockwav_gs produced (04 Marks)
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é cannot ex1st I]]Slde the nucleu‘s“@f atom L (08 Marks)

= c. Calculate the de- -Broglie %amclf'ength associated with an electron accelerated to a potential

;' ZK\Z Also calculate the Veloc*ity of electronwAssume m=9.1x 107'kg. (04 Marks)
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8= 4 a. Apply Schrodmg& equat;on for particle’i in one dimensional potential well of infinite height

2 ;D and derive expression for energy etgmalue and eigen function. (10 Marks)

2= b. Discuss spectral distribution of energy in black body radiation spectrum and hence explain

£z Wein’s dlsplac:emcnt law. 4 (06 Marks)

S s . °

S 2 c. An electron is bound in amgﬁe dimensional potential well of width 1A but infinite height.

o o Find its energy eigen values in the ground state and first two excited states. (04 Marks)

i o Module-3

Z 5 a. Explain induced- »a”bsorptlon spontaneous and stimulated emission. Obtain an expression for

3 density of state&mmg Einstein’s coefficients. (08 Marks)

B . Define numerical aperture and derive an expression for numerical aperture. (08 Marks)
¢.. The ratie of population of two energy levels is 1.059 x 107, Find the wavelength of laser

light emlttt"fd due to transition between these energy levels at 330K. (04 Marks)
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OR -
What is attenuation in an optical fiber? Describethe different types of attenuation. (09 Marks)

Describe the construction and working of se@i%ﬁuctor Laser with suitable figures.
e & vl (07 Marks)

In an optical fiber of core diameter 50@?3%;}1”% refractive indices of;g);:g and cladding are
respectively 1.45 and 1.40. If the wag%lgngih of the light passing thl;guwéh the fiber is 820nm
find the numerical aperture, V-number and number of modes ofpropagation. (04 Marks)

Mention the assumptions and fgiinres of classical free electron theory. (09 Marks)
Derive Clausius — Mosotti equation. e (07 Marks)
Find the temperature hich there is 1% probability offoccupation of an energy level 0.5eV

above Fermi energy. s (04 Marks)
%M OR -

What is Hall q@f‘g Obtain an expression f;%gm Hall coefficient. (09 Marks)

Discuss thevariation of Fermi factor with temperature with graph. (07 Marks)

A dielectric jw“rﬁaterial of dielectﬂcé»:sﬁpwétant 6 is subjected to an electric field 500/mm.

Calculate the polarization produced. (04 Marks)
Write the properties and applications of nano cog}p@jm%s.” { (08 Marks)
Describe the principle, constriction and working of scanning electron microscope.

L : ¥ (08 Marks)

Determine the crystallite size for a cubic crystal (K = 0.94) if the wave length of X-rays used
& (04 Marks)

With av_;ngat“;sketch explain the.construction and "véjj&kmg principle of Atomic Force
Microscope.” & ¥ (08 Marks)

Desc ﬁb%"tﬁe construction @jﬁ%gmechmism of X—rag%phb-toelectron spectroscopy. (08 Marks)

X-rays are diffracted atgﬁf@_mﬁ%m a crystal ofiinterplanar spacing 0.187nm. If it is a second

wgcrwglgr diffraction, calcui%}te';;the wavelength of X-rays. (04 Marks)
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