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First/Second Semester B.E. Degree Exarr.rination, Feb./Mar. 2022
Engineering- R$Ssics 

".,.11:,,.

Time:3 hrs. . ,r:,1tr;*. Marks: 1oo

Note: I. Answer any FIVE full questionp,',qhtiosing ONE full qaestiontro,m each module.
2. Physicat Constants: Velocity pf-ltitd" c = 3 x 108m/s 

".j"n "
Planck's constant, h:6.625.".il 415 

" .- 
"

Avagdro's no, N1= 6.02iliW6/Kmole ..,1

Mass of electron, ,, -**9;$" tTatkg_ ,+ a

Mass of neutron, rni}p,lfrzs x.1tr27kg #'*,'
Charge of electwn;1:"0 x 10'1eC. ,q, 

'i'r'r

,.::::::;*"., rvru(Iu=l.qr="

a. Describe the,,.ass.umptions of Planck's laW" o{Black-body radiation. Show that this law can
be reduced.;to Wienns law and Ravleish law under certain condition. (06 Marks)be reduced'*p li{ien's law and Rayleigh law under certain condition. (06 Marks)

b. Explain.€ompYon efflect and its physic,al.$ignificance. (04 Marks)
c. Using Heid'Enberg uncertainty principle show that electrog.+ds. not exists inside the nucleus.

d. An electron is bound in one dimensional potential well:of width 2 A , b"yt of infinite height.
Find its energy value in 

3,$.ln 
the ground state dftffiiit t'wo excited sta{b,, (04 Marks)

oR t""-..
2 a. Define group velocity,rEsiablish that groug'rvqtti6ity of the de-Froglie's wave of a particle is

equal the velocity*H$#article. ", ;qu",,',.,.t . *." 
- 

(05 Marks)
b. Define wave fundfrbfr. Explain its phy$iOhl $ignificance. (04 Marks)
c. Obtain 

"nergy€i$n 
value and eig0n_ funition for an electron in one dimensional potential

rryell of widtk.'a' and infinite herght using one dimensional time independent Schrodinger

d. Calcu.l&"the de-Broglie wSrlel$ngth associated with eleckon accelerated through a potential
differehee of 1.5eV. .. .*ili' (03 Marks)

"

,.,,,,,;i,t, ,,,'' +:i'' ModHlgi?'
3 a. 

"Define 
relaxation time and density of states.' (04 Marks)

Uj'*iDerive the expresiidn"'' r electrical gondrrctivity taking into account the quantum theory of
free electron. (08 Marks)

. c. Explain supertonductivity and discuss Meissner effect. (05 Marks)
d. If the mobiiitiei of electron and'holes in an intrinsic semiconductor at 300K are 0.36 and

0.14m2lv-s respectively. Calculbte the roof intrinsic charge carriers present in it, given
conductivity (o) = 2.2lohnn;r,i., (03 Marks)

,'] oR
Describe the merits of quantum free electron theory. (06 Marks)
State law of pffi action. Derive the expression for conductivity of an intrinsic
semiconductor''";*;re (05 Marks)
Define type I afrd,$ype II superconductors. Mention its application, (06 Marks)
Calculate- the relaxation time of conduction electrons in a metal of resistivity
1.92 x 10fuhm-m, if the metal contains 5.8 x 1028es/m3. (03 Marks)

4a.
b.

c.
d.
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10 a. Discuss shock wave. Distinguish between acoustic, ultrasonic, subsonic and supersonic

waves. .::::! (06 Marks)
b. With neat diagramfficribe the hand operated Reddy shock tube and its characteristics.

,,,,1,-'."r, (08 Marks)
c. Describe top ilffi and Bottom-up approach for the synthesis of nano-particles. Discuss

ball-milling rgethod. (06 Marks)

*#iU {.,1. d. * *
r/Pi 
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