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First/Second Semester B.E./B.Tech. Degree ExA,#Jnation, Ddc.Z023lJtn.2024

Applied Physics for EEE Stream

l. Answer any FIW fw,ll questions,vhoosing ONE full questionfiffiEaeh module.

2. WU Formula Hand Book is p,gn"iitid. , 
u

3. M : Marks , L: Bloom's level., e$ourse outcomes. .',,n-

Time: 3 hrs.

Note:

Max. Marks: 100,rliu r::

'i,h,.,,,,

4. Speedof tightc=3 x ld Mr". =1.38 x1tr23 J/IL h--,6.623W1ff4 fS,g=9.8m/s2,4. Speett of tight c = 3 x td gi,':
c^= 8-854 x l(ft2 F/m r
eo= 8.854 x 1O12 .F/, .,ffi

;: IYlo'dule - 1 M L C

Q.1 a. State and explain Heiseh$&$'s uncertainty principle and show that tLere is
no existence of electron$in the nueleus of an atorq,

9 L2 col

b. What is a wave
function?

pro'bability density;,+ad
,i' . !.

tormaltzation of'wave 7 L2 col

c. Find the lorvesf energy of an electron'c'onfined to move in a one

dimensional potential box of leneth 1A in electron volts.
4 L3 col

r'|i: "::::

o.R"'

Q.2 a. Setup liifE' Independent Sc

dimension.
$ wave equation -'alarticle iR one

:::

7 L2 col

b. Discuss the wave functions,-probability densities and'energy for a particle
in a box by considerine th€i'ffitind state and frst-twp, 'excited states. *"-l

9 L2 cor

c. Calculate the de-Broglie W.atetength of an eleCiron when it
a potential of 5000 V. ;i:.

is acpelerated,to

,,**iii*

4 L3 co1

Module *',2 '

Q.3 a. Mention any thfr$er6assumptions of ,guaiitum free electron.thubry. Discuss
the variation of Ferhri factor with terhpdlature and energy.

9 L2 col

b. Explain the.coiistruction and wor&ins of MAGLEV vehicie. 6 L2 col
c. An elem€flifi solid dielectricffipf"di'ial has polariz*S?l , of 7 x 101*' Ffff.

v

Assuminf,the internal field:.%k6e Lorentz field, calculate the dielec'tric

constant for the material if the inaterial has 3 x 1.028 atoms/m3.

5 L3 col

OR
o.4 a. What is super condu0-tiliity? Describe Type-Iand Type-II superconduetofs. 7 L2 col

b. 8 L2 col

c. Calculate the pfobbbility of an elb h occupying an energy level 0.02 eV
above the Fermi level at 200 K and 400 K in a material.

5 L3 co1

Module - 3

Q.s a. Obtain an expressron
equilibrium conditions

fof'11$riergy density of radiation under thermal
in #ihs of Einstein's coefficients.

I L2 co2

b. What is attenuation? ENplain different types of attenuation in optical fibers. 8 L2 coz
c. Th" ur".uge outpUl power of laser source emitting a laser-beam of Wave

length 6328 A id,s,dtw. Find the number of photons emitted per secodd by
the laser source.

4 L3 coz

OR

I of2
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Q.6 L. What iS numerical aperture? Obtain an expression for numerical aperture

interms of refractive indices of core and cladding of an optical fiber.
9 L2 co2

b. Describe the working of a laser printer. 6 L2 co2
c. TG 

"ttenurtio, "f 
light in an optical fiber is estimatqd ai Z.Z dB/km. What

fractional initial intensity remains after 2 km and affb.t6'km.
5 L3 co2

Module - 4

o.7 a. State and Brove Gauss Divergence theorem. '
7 L2 c03

b. 8 L2 co3

c. Deternrine the constant c such that theffictor
-+ :::::::: !1"

A -- (x + ay)6. + (y + bz)6,r+ (x+,*)P is solenoidal.
,*,*,',,,r,,iilt,
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5 L3 c03

.*'uG,,6R

Q.8 a. Derive wave equation
for free space.

in terrns &felectric
jiilii,. i::'

field using-Maxwell' s equations 8 L2 c03

b. Discuss Continuity "qfi4i Derive the expreLsfdi.rr for displacement

current.

8 L2 co3

c. Calculate the curl of .i. gir"n by i = (1+ yza)6"; + xy'6, + x2y6,
4 L3 c03

Module - 5n
Q.e a. Derive an*g*lression for electrical c.onductivity in extrinsic and intrinsic

semicondiiBhors. ... .. - &. i,":::,,

8 L2 co4

b. Descri&+$e construction
level diaEram.

and of semicondu",,L,i e. with energy 8 L2 c04

c. ftre ftiU coefficient of a specimen of a doped silicon is found to be

3.66 x 10a m3/c. The resistiviiy of the specimen ii g.q: x l0-3 ohm-m. Find
the mobility and charse daffiiJi density assumurg''b,iriAle carrier conducti'bn.

4 L3 c04

OR ..",....' ;#

Q.10 a. Explain F.ermi lev-*jp an intrinsic semi *bffictor and derive'the relation
between Fermi eflgfeJ"and enersy sap f6r..a intrinsic semiccihdtlctor.

9 L2 co4

b. Exolain construStibir and workine oGdftbto diode. 7 L2 cos
c. The resistiv*itfbf intrinsic gerrryp--i,prffi'x 27"C is 0u4?*xohm-meter. If the

electron @hole mobilitie. qe'd,SS m2lVS and 0Lls'#/VS respectively.
Catculdb the intrinsic carrierdl"eniity.

4 L3 c04
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