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First/Second Semester B.E./B.Tech. Dec%ﬁ Examination,
Dec.zoz4/Jan_.zo}$;

Applied Physics forégé Stream

Time: 3 hrs. “:5;; e Max. Marks: 100
Note:1. Answer any FIVE full questions, chooslngf%f full question from eacl'module.
2. VTU Formula Hand Book is permitted,y Y
3. M : Marks , L: Bloom’s level , C: Course outcomes. i
4. Constants: Planck’s constant ‘h’ = %}I 0~*Js, Boltzman constant,‘k’ = 1.38x10" WK
Mass of electron ‘m’ = 9.11x &3“ . Charge of electron ‘e’%’?l;'603x1 "
Velocity of light in free space 9’ = 3x10° m/s, Permittivity (free space) ‘so’=8.854x10" 2 Fm!
’
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Q.1 | a. | Using de-Broglie’s hypothesis setup time indepen‘de’ﬁt Schrodinger wave | 07 | L2 | CO1

Y

equation for a parti @in one-dimension. .
b. | State and explai enberg’s uncertaintysprinciple. Using uncertainty | 09 | L2 | CO1

principle, prove that'electron does not existiinside the nucleus.

¢. | Find the de:B{gglie wavelength of the electron in its ground state, if it is | 04 L3 | CO1

confined ifkan infinite potential well of width 10 nm.
“ORy LY
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Explain gﬁeﬂy (i) Matter waves (1) Group velocity (iil "Wave function 06 | L2 | CO1

- %

a.
b. | Find the eigen function and epergy eigen valuegsforparticle in a_one 10| L2 | CO1

dimensional potential we%mite height. & b 4
c. | A particle of mass 9.1x10 ! Kg is confined in agegion of width 8x10)" m. | 04 L3 | CO1

Calculate the minimum uncertainty in the meaSurement of its velocity.
’ =’
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Q.3 |a. | Whatis Meissncr?ﬁect? Discuss typ ~f§perconductorsﬁyﬁh’ examples | 08 | L2 | CO2
| A

based in critical field.
o

b. | What are polar dielectrics? DescribeThe’diﬂ'crcnt larization mechanisms. | 08 | L2 | CO2

c. | Calculate the probability of an eleetron occupying energy level 0.02eV | 04 | L3 CcO2

below th@ermi level ina me(ﬂ?}T ermal equilibriur (300 K).
v ) ¢
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Q.4 |a. | What is Fermi fact 20 Discuss the de‘g‘gg&'encc of Fermi factor on |07 | L2 | CO2
Y&nperature and energy. .’ €

b. | What is internal field}in dielectrics?-Defive Clausius — Mossotti equation | 08 | L2 | CO2
for an isotropic'selid dielectric matériabwith cubic symmetry.

c. | Explain con;@n and working Fg’iDC-SQUID. 05| L2 | CO2
’ 2
. Module-3

Q.5 | a. | Explain the various pherwna when radiation interacts with matter and | 10 | L2 | CO1

derive an expression fof. energy density of radiation under thermal
equilibrium condition, ifi terms of Einstein’s coefficients.

b. | Discuss the differenittypes of optical fibers with suitable diagrams. 06 | L2 | CO1

\/

¢. | The ratio of population of two energy levels in a laser material at 57°C is | 04 | L3 | CO1
0.944x103ﬁ,~h\l’ind the wavelength of the light emitted by spontaneous
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Describe the construction and working of CO; laserg,mh, he help of

Q.6 10 | L2 | CO1
necessary diagrams.
Derive an expression for numerical aperture in an optical fiber with a neat 06 | L2 | CO1
diagram. %: .
The attenuation in an optlcal fiber is 2.2 dB/K What fraction of its | 04 | L3 | CO1
initial light intensity remains after 2 km lengt%: A
f*.\ ; l‘%
Module =4 hvad
Q.7 State and derive Gauss’s divergence th\;a{em. Pl 08 | L2 | CO3
o W b,}
Derive the electromagnetic wavq@g%on using Maxwell’s % ons. 08 | L2 | CO3
A vector field is given F 2i1+5y j+9zk. Find tl}lﬁiwergence of F at|04|L3|CO3
(1,2,3). (j} o
d OR ¢
Q.8 Write the four ’s equatlons for tune-.\[gymg conditions in vacuum | 08 | L2 | CO3
and explain ea&h notations used in it. '\:g,,
\ 4
What iﬁemem current density? Derive an expression for | 08 | L2 | CO3
displ current.
splacglg” > o
Show that given vector field ,A & irrotational. ﬁ;"f puy 04| L3 | CO3
) 4
Given A = (3x*+y+ Zz)é'gﬁr—-Sy 2z)J+(2x*—‘%y+3z )k "\f;br
¥ 2
4 ¢ Modu
Q.9 State law of tlon in serm . Derive axWﬁsion for | 08 | L2 | CO4
electrical conducl?ny of an mtnnsnc nductor
1 ¢
Describe ‘%m “Probe method é /Q,?dctcrmine the M@stivity of a thin| 08| L2 | CO4
semicon% sample. (‘L Av .2
: o~ l'
. | In thesexperiment of dl?li‘}l constant of the material of capacitor, the | 04 | L3 | COS
m!Qectmg time interval for charging andgls?hargmg (Tp) is found to be
ggc with a resistor{of 110 kQ. Find the atea of the capacitor plate “A”.
iven that thic f dielectric patenal and dielectric constant are
1.02mm and 4.2.respectively. :ﬁp
"OR
Q.10 What is hall%effect? Denve ‘an"expressxon for Hall-coefficient with | 08 | L2 | CO4
necessary diagrams. A
What is direct band gaﬁ%mjconductor? Explain the construction and | 08 | L2 | CO4
working of a GaAs l%set:
The electrical co ?mty ofa mtnnsxc semiconductor with carrier density | 04 | L3 | CO4

2.37x10"/m’ at 00 K is 2.12 Q'm™'. Assuming electron mobility as
0.38 m*V~'s™ ,‘calculate mobility of holes.
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