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-~ " First/Se¢dnd Semester B.E./B.Tech. Degree Examination, June/July 2025
i Applied Physics for EEE Stream
- U¥Time: 3 Ms.) | Max. Marks: 100
”H ' N s WL Answer any FIVE full guestions, choosing QNE full question from Eafk module.
‘ ==§ﬁ‘_: r‘fﬂ'*%‘ " 2. M : Marks , L: Bloom’s level , C: E‘ﬂﬂmf outcomes. o)
o 3. VTU Hand Book is permitted, ™ o - '__"'
Mndule —_fl _ ¥ M|L| C |
Q.1 |a. | ' State and E}LPLEIII] Heisenberg's uncertalut}r principle show that r,he ‘electron | 8 | L2 | CO1
| cannot exist inside the muclear. . |, Ny
| T Ny T,
b. | Setup time independent Sc:l:[mdmger wave equation for ﬁ'ﬂe particle in one | 8 | L2 | CO1 |
| dimension. - -
c. i Calculate the momehtum of an electron andevde-Broglie wavelength | 4 | L3 | CO1
| associated with it if its kinetic energy is 1.5 KeV.
| DF\'T_v Y | —_— R
Q.2 | a. | What is wave funetion? Give its physical ﬁig_niﬁuancc and properties. 8 | L2 | CO1
b. g Assuming the time mdcpcnl.‘ll:nl‘. Schrodinger's wave equation, discuss the | 8 | L2 | CO1
' solution'for a particle in one dnn_g#nﬂmnal potential well of infinite height
and hem:e obtain the normalized wave function. ,:a_r’-,h g
ir ¢.  Calculate the energy in eV fDl' the first two pem‘;.”&d E}{Cltﬂu state ofsan | 4 | L3 | COI1
electron in an infinite pﬂtﬂﬂttal well of width 2 A<, . -
I I e “Module - 2 .
' Q.3 | a. What is Fermi’s energy‘? Describe the dependence of Fermi factor on | 8§ | L2 CO2
temperature and energy.
b. Define internal field. Derive the Clalisius — Mossotti equation. 8§ | L2 CO2
- c The _Supercunductmg transition temperature of lead 0f.7.26 K. The initial | 4 | L3 [ 'l.'-:UI
field at 0K is 64 = 10° Amp/m. Calculate the critical field at SK.
R OR ’
Q4 |a, : What is Polarization? Deseribe various l‘.}-]::t.‘.s of polarization mechanisms. 8 | L2 | CO2
by What is L‘:':r1.11:»l:Il.'.:u:n11|L:|l.1i:1.:lwlty"J Explain the types of superconductors. 8 | L2 CO2
¢.  What is the ﬁ{:;la_.t-‘lzzﬂun producedan sodium chlonde by an electric field of | 4 L3 | Co2
600 V/mm, given that its dielectgic constant is 6 ?
. P Module-3 .
Q.5 | a. Derive an expression for the radiant energy density under thermal | 8 | L2  COI1
' equilibrium using Einstein’s ¢co-efficient. = '
'b. Define modes of propagation and V-number. Obtain the expression for the | E L2 i COl1

numerical aperture of an optical fiber.
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Assuming electron and hole mobilites as 0.39 m’/Volt-Sec  and

0.19m*/Volt-Seé reslznectwc:lv Calculate the intrinsic carrier density.

| " ¢c. | Find the ratio of population of the two energy states i a material that | 4 L3 CO1/
| § _ -
| | produces light of wavelength 6328 A at27°C | |
) o | - S y _ N
Q.6 Explain the construction and working of carbon digxide laser. Mention any 8 L2 | COI1
two applications of it e
“What is Refractive index profile? DES{:ﬂbﬂ three typcs of optical fiber with | 8 L2 | col
one application for each type. "% -
. | Find the attenuation in an optical fiber nf' lE:ngth 500 m when a light signal 4| L3[col
| I nf' power 100 mW emerges out of the fiber with a power 90 mW.
‘ ~Module — 4 -
| Q.7 Descnbﬂ the vector operator, ? and explain the cﬂﬂﬂtpt‘i of dwergn:m:: § | L2 CO3
| gradient and curl. ,
i What is diéplacement current? Derive an expression for displacement | 8 | L2 | CO3
| current.
"Determine the resonance frequency of.an LCR series circuil with | 4 | L2 | CO3 |
inductance = 0.5 henry, capacitange = 0.45, microfarad and
| resistancg =-30002 =
| L8R |
| Q.8 Eta.tﬁ and prove Gauss dwerge:m:& theorem. Mention four Maxwell’s | 8 | L2 | CO3
_ | equations in differential form for hme varying fields.
. Derive the wave equatmn mtm‘ms of electric field u.smg Maxwell 8 u:qual:mn 8 |L2|CO3
in free space. -y ' -
I A |F1nd the waw:length c:f the semiconductor- lasr:r in diffraction. grating |4 | L3|COs
e;w.penmf.':nl where the angle of -:i!f’ﬁ'a-:tmn fnr the first order 15 0.75 degree.
‘ Given g:ratmg constant = 4.7 x 10”°m’! -
B B “Mgagle) 5 :
Q.9 . | Show that the Fermi level of an intrinsic semiconductor lies in the mid — 8 | L2 | CO4
| part of the forbidden energy gap Du.cuss. the law of mass action.
Dﬂnve an expression for™ “electrical conductivity of an intrinsic | 8 | L2 | CO4
1 semiconductor. _ |
. | The Hall co-efficient nf' a speciman of a» dnppecl silicon is found to be | 4 | L3 | CO4
| 3.66 x 10™ m*/C. What is the t:.rpf: of charge carriers? Also calculate the
| -:arncr c::mt:enl:ratmn
ol 2O0R R |
Q.10 What is Hall.effect? Obtain the expression for Hall voltage and express Hall | 8 | L2 | CO4
voltage interms of Hall coefficient.
| b. | Explain construction aﬁd-;ﬁ*érking of semiconductor diode laser with the | 8 | 1.2 | CO4
| help of energy Band dlagram and mention any two applications of it.
" The resistivity of\intrinsic germanium at 27°C is equal to 0.449 ohm-meter. | 4 | L3

CO4
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