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First/Second Semester B.E. Degree Exa-r,{ination, June/July 2024
+.qd$

Engineering Phf$ics
6;d**'

Time: 3 hrs. u.ffi ,-.._. $*. Marks: 100
' -,. {t

Note: l.Answer any FIW full questions*ci?idding ONE full questionfrofii each module.

2, Physical Consnnis : C'= 3x18.!,,-ffi t, = i.OSlf3a Js, g =l{;/,%R, e = 1.6x10-1eC,

N, =64TX,S0?6/I( mole, k = I.3Sx].ry/It
:..",Module-I ,'
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c. The distance betweeq the two pressure sensors in,ri shock tube is 150mm. The time taken by
a shock wave to,.tm*dl this distance is 0.3 .1pS;.If the velocity of the sound under the same

conditions is.34dj#s, find the Mach nump&pof the shock wave. (04 Marks)
I
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2 a. Oeriv;t\r6u'l&xpression for equivalee@rce constant for try-oryrings connected in series and\'parallBffS*- @* "!'ir:S (10 Marks)

b. Define Simple Harmonic Motion. ryflrite the characteriffi'bf Simple Harr4onic Motion.
, s _r*fu (06 Marks)

c. A man weighing 600N ,s.@. on a spring .. dt io". The spffig\ln the machine is
compressed by lcm. Findithe force constapt_gf the spring and angiilar frequency if the

system is set for oscillations. y#i# ,'r." (04 Marks)
*ts** ;: '*'
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b. Explain t$npile stress and com;$sive stress. Wha1a*i.6". engineering importance of elastic

materials I ,; ''" (o6Marks)

c. A wirEfflength 2m and *ffiP.S ?-inm is fixed to the center of a wheel. A torque of magnitude

9.0395 N* ,: applied tffiSthe wire. Fin${}S rigidity modulus of the wire if the angular

tw$#' {#b.' ' d'* 6R
4 a. Derive the relatioii$btween Y, 11 ar1$fu,where Y is Young's modulus, 11 is rigidity modulus

and o' - Poisqhnfftatio. &* - (10 Marks)
b. State and effiin Hooke's law. peflhe elastic and plastic limit. (06 Marks)
c. Calculate the extension pre-driied in a wire of length 2m and radius of steel wire of

._,',u.=.,.*lr v[sdu]e-2 s,==',.)

3 a. Define bendin$**ipinent. Derive theffi#ssion for bending moment in terms of moment of
inertia. .-,., ''' u:?# 

(10 Marks)

I a. What is forced an expression Jor +amplitude and phase in forced

b. Explain the tqfrns gradient of a scalar divergenco and curl of a vector.

0.013x10-2 m due to a hffiJBf 14.7.N applied along its length. Given : Young's modulus of
the material ofthe wire;rY$2.1x101rN/m'?. (04 Marks)

!s

''"*. Module-3
5 a. What is attenuSt"iffi an optical fiber? Mention the factors contributing to the fiber losses.

'' ,f (10 Marks)
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oscillations. {il:'&J' .,i:=:,r,i . (10 Marks)

b. Distinguish between acOtr*iidwave, subsonic waveffiuilersonic wave and ultasonic wave...,",r,...-.rr 
(06 Marks)
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Find the divergence of the vector field I given by fr66x'd*+3xy'dr+yz'6, at a point

=' (04 Marks)P(1,3,6) i,,,,.,". '"'

'-#1*'i,oR ..,,,.,*

Explain the terms: Modes of propagation aqp*j61,te angle, numerical a**ffire and derive an

What is displacemenf "unentt 
Derive thJExpression for displacement current' (06 Marks)

A fiber of ioom ro""g ir iuri"s ;p ir&tlt pl*"t of 100mw 
3a 

o{ttnut power "l?ir}X,
What is its attenuation? ..' ' n,wq"

..-'*''}+rr-r--t^,a

.,(.. \;"%,q*'r - GR

free electron theory. ,*,,'., 8 (04 Marks)
t4' -\

\*;i:tt::4'' ,,,rd * * {. {. *

6a.

7a.

b.
c.

(relativistic cise / #t T#&stic case)' n'"lT ' (10 Marks)

b. Elaborate the construc#*na working of a semicdutlBitor las.er' .,lou.*"tT:l
c. Find the rrti" "i;;B*llm;*;,fr. 

*o""""rgy.staps dia medium in thermal equilibri'* th-'

transition b"t*u;d"1*h;;i ;"t"1" in the tfo'tu"to's emission of photons of wavelength

;il ,;. e.s.riir*,. ient temperature as zi"e. (04 Marks)
.:t ."i r: t "' 'li

.'ry -.'" -^:^-^r +i*o i-rlaaar ' (10 Marks)a. Set up one.dimensional time-indepsndept schrodinger.wave equation.

;. wh;fu&,t;;;t,iil r"i i"rg1#"iffiction? oescaueg$y the apprications :fjiln:u. 'y 'e! q{iir, ur::+i"flq 
(06 Marks)

Data storage. ,. ,,.,ii"' ''i',\.

c. Calculate the momentum o[.an'€lectron and the *.:# i" wavelength associated with it' if
)+- 7.ino+in anaroa, ic 1 5 ke;.tr1*,,,k' ullt ."'"' 'i ,'i:,,St'ir-r'" (04 Marks)

rrtoauleu
a.Giveanexpressioa,foflconcentrutio@d,sandho1e;ift$.intrinsic.semiconductor.

Obtain the relatidffi.{&tween Fermi 
""e*p*?nid 

Energy gap o$*ffiihtrinsic semiconductor'
*5J" (10 Marks)offl' "d'b. Describe in bdeitte various types offilarization' (06 Marks)

;. F#;t";rlaitzation producei'i$@di"ilectric medig.rffffielative permittivity 15 in presence

"r", eld6H& field at 300 v/qt. : i '" I ! (04 Marks);*.) 
t*q"-*,W?OR.$l $ryu+;* t,,rs

l0 a. Define the following , 
t,ryi,Sri 

energy, FeffiEocity, Fermi temperature and Intrinsic and

s&&..:--- ar.nnles t* (l0Marks)
"r ^EXtnllslc semicondr{d-&* with examples' 'giff
e#;ht;;;ffi; W#,.LiI,r.", of classiqal iiee electron *"":,y: ,":ll"-l:: T:T*::- '*"_dtro, irrl"g_ffieen succesrq[.t& overcoming the failures of classical free elechon

c. r,o. u metdl hufue 6.5x102s free-,ilectrons per unit volume, the relaxation time at room

temperature 5bo r-i. 3.g2x.10-H second. calculate its electrical conductivity using classical

',{
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