USN

First/Second Semester B.E./B.Tech. Degree Ex

Applied Physics for EEEé_

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, chaosmg ONE full question from each module.
2. M : Marks, L: Bloom’s level , C: Courg;e outcomes. A
3. VTU Formula Handbook is permiﬁ%d.
Module — 1 M| L | C
Q.1 | a. | State de Broglie hypothesis and set.up one — dimensional tmggg;q?ependent 9 | L2 | CO1
Schrodinger Wave equation. ., 4 & w
?‘ég:& *w
b. | Define a Wavepacket and egﬁ’lam the terms Phase ve16c1ty and Group | 6 | L2 | CO1
A 5 |L3|CO1
Q2 |a. “time independent Schrodﬁger wave equation, obtain the | 9 | L2 | CO1
| for the normahzed W function for a.,;?grticle in one
b. =16 | L2 | CO1
nucleus of an atom.
c. | An electron is bound in"an one dlmenswnal potentlal well of w1dth 1A°,|5 | L3 | CO1
but of infinite wz%helght Find its energy values in the grguﬂﬂ‘*:fhd in the
first two exmteﬁ*“ - "’@“ el
Q.3 | a. | Define’ Eerml energy and Ferm 9 | L2 | CO2
w1t!1fé‘ﬁ§fﬁerature and ener,
b. Dgﬁne Dielectric pol 7 | L2 | CO2
. -mechanisms.
4 | L3 | CO2
Q.4 | a. | Derive ClauSms—Mossottl equatlorL 6 | L2 | CO2
b. | Explain BCS theory of ,guperconductmty Write a short note on Maglev [ 9 | L2 | CO2
vehicles.
c. | An elemental solid dielectric material has polarizability 7 x 10* Fm”. |5 | L3 | CO2
Assuming nal field to be Lorentz field, calculate the dielectric
constant for | aterial if the material has 3 x 10 atoms/m’.
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Module — 3
Q5 Define Induced absorption , Spontaneous emission ‘and Stimulated | 10 | L2 | CO1
emlSSIOIl Obtam an expressmn for energy degslty @f radiation under
|6 | L2|CO1
A medium in thermal equilibrium at %erature 300K has two %gy 4 L3 |CO1
:of 1pm. Find the ratio of populatlon
Q.6 8 | L2 | CO1
7 | L2 | CO1
An optical ﬁﬁ&g a core material w1th»rﬁact1ve index 1.55 and its |5 | L3 | CO1
cladding n;atcs;a?has a refractive index of lrl.SO The light is launched into it
in air. Ca cu‘iate its numerical aperture the acceptance angle and also the
fracnqn_gl inidex change.
Q.7 Describe the vector operatoyéf L2 | CO3
divergence and curl. &f
Explam the Gauss’s lé;ﬁi;l electrostatics and L2 | CO3
' 3
in their differential forms. :
A
L3 | CO3
/% Y7OR ™y
Q.8 _&?em and also mt:n@‘gjof;r the Stoke’s theorem. | 7 | L2 | CO3
; .y
‘'wave equatiopq_).ﬁigg:‘: Maxwell’s equation in free | 8 | L2 | CO3
ant C such thatz,:ggg vector 5 | L3 |CO3
A=(x+ + (y + bz) a & _‘# cz) a, is Solenoidal. '
4 Module-5
Q9 Show that the Fermi lies in the middle of the energy gap for an | 6 | L2 | CO4
intrinsic semiconducto
What is Hall effect? Obtam the expression for Hall voltage in terms of Hall | 9 | L2 | CO4

co-efficient %"*‘f&
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inductance = 0.5 hen
resistance = 300Q.

Microfarad and

c. | In a diffraction grating experiment, the laser light third order | 5 | L3 | COS5
diffraction with diffraction angle of 11.7°. The grating’
the distance between the grating and laser
wavelength of laser light?

OR "%
Q.10 | a. | Obtain the expression for electrical co ion extrinsic and i 7 | L2 | CO4

semiconductors. ;

b. | Describe with energy band diag 8 | L2 | CO4
semiconductor diode laser.

¢. | Determine the resonce series “circuit with | 5 | L3 | CO5
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