
USN L8PIJYt2t22

(10 Marks)
(06 Marks)

(04 Marks)

First/Second Semester B.E. Degree Examination, Aug./Sep t.2020
Engineering PhyCics
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Time: 3 hrs.

Note: 1.
2.

b.
C.

.,,,' *, 
' .-Yu"' Marks: loo

:

Answer any FIVE full questions, ihoosing ONE fult question from each module.
Physical constants : h:6.62.,,,x',1-l['o JS ; C:3 x 108m/s ;rK: 1.38 x 1tr23 lK ;
Nt:6.02" 1d6/Kmole; 'iw';",,*;it., x1(131kg ; e:L=b,:,xl(rleC; g:9.8m/s;

Fo = 4rx 1tr7 H/m i €o = S.ii2 x 1tr12 F/m,

,r" Module-l j"

a. Discuss the theory of foiUqd"os.ittutionffi-inoiih*pression for Amplitude resonance.

Define shock rvaves and mention the applications 6fshock waves.

The distance betw.eeil'the two pressure sensers in a shock tube is l50mm. The time taken by
a shock wave ttl:trziVel this distance is 0.3ms:r,If the velocity of second is 340m/s under the

same condition, find the Mach number of the shock wave.

" l:r'
::"t1"::::"' OR

a. What, is Mach Number? Classify shock waves on the basis of Mach number and mention

examples for each. _ (06 Marks)

b. Derive the expression for equivalent force constgr-nJlt&i two springs,,,j111,,series and parallel.

What is the period of its oS-ejllations? (10 Marks)

c. A 20g oscillator with,nltuial frequency 
f 
p radls is vibrating in dimping medium. The

damping force is propOrtibnal to the veloei$.of the vibrator, If'the damping coefficient is
0.17, how does the osoillations decays. 1,',i:1. (04 Marks)

, ..: ,ir, ,, , ,.. I ,

, lvtoaute-2

-

a.Exp[ainstressandstraindiagraf[...rl-.
b. Derive an expression for couple. ppr unit twist of a sslid-rylinder. (10 Marks)

c. A load of2kg produces an exteh.\ion of lmm in a'w*e of 3m in length and lmm in diameter.

Calctrlate the Young's modulus of the wire. (04 Marks)
,r!!

OR
a.:,. Show that shear sti?l'in (e) is equivaletf tb half of compression strain (/r) and half of

"' extension strarn (e/) in two mutually perpendicular directions. (06 Marks)
Ib. Derive an exfuid-*sion for Young'$ modulus (Y) using Single Cantilever method. (10 Marks)

c. Calculate ih" toiqr. produced in a wire of length 1.5m, radius 0.0425 x 10-2m through an

angle of Qfr) radians. If the rigidity modulus of the material is 8.3 * 10*r0 Nlm2. toa Marks)

..

Module-3
a. By using Maxwells eciuations develop wave equation for electric and magnetic fields in free

space. (10 Marks)

b. Explain with trfat, diagram the different types of optical fibre. (06 Marks)

c. An optical fibre'has core RI 1.5 and RI of cladding is 1.455. Calculate numerical aperture

and angle of acceptance.
I of2

(04 Marks)
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OR

6 a. Obtain the expression for Numerical Aperture and angle"of acceptance and hence show the

^-^aanotinr '::ii '1 
(08 Marks)

b. in)'iri;:* diagram, exptain the consiruction and working of Coz laser. (08 Marks)

c. An electron i"'trrpp"J'i, , ori{j .al.ensional 
potential wpll of infinite height and a width of

0.2nm. calculateihe energy,reQuired for ground state and its first two excited states.
(04 Marks)

'""' 
-::::'i';;' ' 

"t'

OR
g a. Derive un .*pr"#b#for energy density i1ledns of Einsteins co-efficients. (10 Marks)

b. Obtain energJ i!,[hn vatues foi a particleJ! P potential w-ell of infinite height' (06 Marks)

;. it",n .aJiirtyin the rn"urtrr-"rir"nt of tlrn"spent by Iridium - 199 nuclei in the excited

.rur" lr.6uitf io be 1.4 x 10-10 secr"lstimate the uncertainty in energy in the exciteirf.i;

9 a. Explain Hall effect. Derive,an "*0."..- ull vOltage, Hall field 5nJfiuU co-effrcient'

- 
(10 Marks)

b. Define Fermi factor. Explain the variation dfa**, factor with te4pdtature. (06 Marks)

c. The intrinsic carrier concentration of Cermanium is2.4 x l0re/m3."Calculate its conductivity\" t'ril;JiilIiil "l*;;;; ilh'-i#itively are 0.].9#A/S and 0.lem2A/-s 
Marks)

I

OR

l0 a. Derive -il.aprir, - Morrotti redtiih in a solid dieleciiic. (08 Marks)

;. E;rpi*-;rlwo failures g1d[ t free electron'th3ory and any two merits of quantum free

"teitid'iitttr"o.y. w: .; ,,,, '"'' (08 Marks)

c. Calculate the concent'ii i h at which .do.i-ior atoms need to be added to a silicon
-' 

,,,.*;j;;;;r.i-, ,o-thrt ii results in n-typ,q rsemi conductivity of 2.2 x 10-a S/m and the

t",,,,,,,-l..lnoUifitvofelectronjbeing 1.25 , to-3m]ffS. (04Marks)

r:-,,., ., +. .,, .. 'll'

condition for propagation' :, ,,,,::: \vo rYrar ^r'

c. Find attenuation in an optica'l fibre of length 5,s0m when a length of power l00mw emerges

out of the fiber with u po*.t 90mw. 
. *j,,,. " .-]', ;:" 

(04 Marks)

"Mialle-+ .

7 a. State Heisenberg's uncertainty pr41,i.ffi'[.-o* that electron *9.,ndt 
exists inside the nucleus

using it. , ' l' *:f ', 1:: y::::l

,r'r*'r*

2 ofZ


