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c. A mass of 5 kg is suspended frop fie free end of a sprin$; When set for vertical oscillations,
the system executes 100 oscillations in 40 seconds; Calculate the force constant of the
spring. (04 Marks)

:

OR
2 a. What are forced vibqations? Obtain an expression for amplitud-!.ofa body undergoing forced

b. Distinguish beffi*n subsonic and sup'ersonic waves. I{ention any two applications of shock
waves. ,,,i!.",i 

(06 Marks)waves, (uo lvlarKs,

c. Calculate,1$p-- resonance t"q"grii$;of a spring of fojdSibnstant 1974 N/m, carrying a mass
(04 Marks)of2000 gm.

,.. ,,' Modulg#,,,,=
3 a. 1.,State and explain Hooke's law. Define Ygung's modulus, Bulk modulus, Rigidity modulus

b. 'nerive the relation y, 11 anao ,,,., ''::' (08 Marks)
c. Calculate the,folgue required to twt$q"twire of length 1.5 m, radius 0.0425 x l0-2 m, through

an angle (d45; radian, if the value of rigidity modulus of its material is 8.3 x 1010 N/m2.
,,r, (04 Marks)

OR
4 a. Define bending momentrD,erive the expression for the bending monient of a beam in terms

b.
c.

of moment of inertia. .,0 
'''

Define the terms elasticity and plasticity. Explain the stress-strain curve.

A rod of cross,,,S8Etion of area I cm x I cm in rigidly planted into the earth vertically. A
string which cantfuithstand ir maximum tension of 2 kgis tied to the upper end of the rod and

pulled horizontally. If the length of the rod.from the ground level is 2 meters, calculate the
distance through which its upper end is displaced just before the string snaps.

(y for.steii'-: 2 x 10rr N/m2 and g: 9.8 rnls2) (04 Marks)
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First/Second Semester B.E. Degree Examination, Feb./Ma r. 2022
.: ::l}

Engineering PltYsics

Time: 3 hrs. ; "* tttu*. Marks: 100

Note: l. Answer any FIVEfull questiaas, qfroosing ONE full questia.tfrom eaeh module,
2. Physical constants : Velocity of tight, c: 3 x tOg m,/i-;;,1

Plan*,fs constant, h: O.OZSiW4IS
EoiWann's constant, K -- 1.38 x 7tr23ilK

;',,,,4vigadro's num ber, Nrdffi,u@ x I d6/Km ote
,.'',,.,.:,,,. h.{ass of electron, m" ='.'!,,,Jx l|atkg

_ 
''=,,.,..'-tt'Churge 

of electron, e:irooz x ltrIeC

,.]'Alu Relative Permittiuill#f vacuum, €0:8.854 x 1(II2Fa./m

Module-1
7 a. Define sir,,_qrle harmonic motion. Derive the equation for simple harmonic motion using

Hooke's,$y.rlViention any five characteristics of simple harmonic motion. (10 Marks)
b. State the laWs of conservation of m-m*;'momentum and energy along with the equations.

(06 Marks)
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Module-3 ,r,,,..

a. Explain the concept of divergence of a vector and its.p$ical significance. State and derive

Gauss divergence theorem. i. : (10 Marks)

b. Obtain an expression for numerical aperture in arr",qptical fiber. (06 Marks)

c. Find the attenuation in an optical fiber of length 500 m when a ligh'l,.signal of power

6 a. What is attenuation and affenuatiogr;#*.$I"*, Explain differqpt altenuation mechanisms.
'1 :r ;,. (08 Marks)

..'E:::+" &S' ,l ,,,,,,,,, ",,.

b. List the four Maxwell's equatio'k{foi time-varying conditiof Derive the wave equation for

electromagnetic waves using'lrr&,twell's lgualionst ! (08 Marks)

c. Find the divergence of& v$"ior field A given uyr,,$ ox'6, +3xy26, +xyz'd,.at a point

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

,!.":

.,,' i.

7 a. State and explainiHeisenberg's uncertainty
electron does'nst eiist inside the nucleus.

e. Using this principle, prove that an
(08 Marks)

(08 Marks)

Derive the',:'dkpre.rion for energy density.of radiation in terms of Einstein's coefftcients.
(08 Marks)

A pa41p*1g of mass 0.5 Mev/c2 hasJiifi-tic energy 100 eV. f'fi'd its de-Broglie wavelength'
:..::... : .,.,",,t": (04 Marks)_ . ,.,:,,.. "

. .:::: tf',.;,..r''lrfl,,,

8 a. Find the expression fb. E;g* ,u,.r" *f#* #Ui;, for a particr$#rti.onite potential

well. ""-lJ "" 
,,r,o '" (10 Marks)

b. What is a laser range Siider? Describe troWitq!&rade use in def,eiia*e. (06 Marks)

c. The average ouEu{opower of a laser source emitting a laser,beam of wavelength 6328 A' is

5 mW. Find th$nl*ihber of photons effi per second by tle laser. (04 Marks)

b.

c.

Module-5''': .--,1.,-:,.

a. Definqffiffii factor. Discuss.tl.re dfflendence of Fer,rnjt"fdictor on temperature and energy.
(08 Marks)

b. Whaj is'intemal field? D.pgj*#lausius-Mossotti eQuation. (08 Marks)

c. The'$Ia[ coefficient of%.'ffierial is -3.68.''Xt1;0" m3/c. Identify the type of charge caffiers

,,-"$H.F'A calculate the can*er'floircentration. (04 Marks)

OR
10 . a. Derive the expression for electrical'conductivity of a semiconductor. (08 Marks)

b. What are thtlmain assumptions of".iilantum free electron theory and describe how quantum

free electron ffieory has been suecessful in overcoming the failures of classical free electron

theory.
c. If a NaC,[ crystal is subj'ee,ted to an electric field of 1000 V/m and the resulting polarization

is 4.3 x l0'8 clmz,calculate the dielectric constant ofNaCl. (04 Marks)
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