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First/Second Semester B.E. Degree Pxamination, Dec.201Q/J an.20l9
Engineerigffihysics 

wp.
Time:3 hrs. ffi% d. d Max. Marks: 100

fl% * ,@-h
Note: I. Answer any FlVEful/qzesrffi6tfi[oosing ONEfull qusffi,{rom each module.

2. Physical constants; Vetquffii;f Wht, c:3 x Id m/pWass of the elcctron,
m :9.7 x 70'31 kg Plapcg,'Wonstant, h: 6.625.q-1t34 JS charge of electron,
e: 7.6 x lTleC-.Bohffifufun's constant K:1.J8 1tr23ilK Avagadro's number,
Ne: 6.02 x td6tx.ffi@p. V:i'
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Module-l,.,:,::;:,:.'. 

-:il

a. Define group vetoe1ty and phase velocity an'd-:fi6ice obtain the relation between them.
(06 Marks)

b. Mention.arl$.$ur important characteristigs of matter waves. (04 Marks)

c. ,tssum.q&$me independent Schrffier wave equation, ffiain an expressions for energy
eigenlrmi{{u9''and eigen tunction ffiffilectron in one dffional potential well of infinite
wall heigfirt. '";$ 

.,, mY . dr (07Marks)

d. The velocity of uncertaintg el&tron was observed'torub 5 x l0' mlq,U.sing Heisenberg
uncertainty principle. Cal@ the uncertainty fflqelecfion in its posi*idn. (03 Marks)

i.*='; ^- gffi** , ='

2 a. Mention assumptiqn o*f Planck's law. Obdhin'Wien's law .p@.ayleigh-Jean's law from
, 
*&""F

iliri=Vien's law ffiay
(,I!t rsry 1ry

S)'

Planck's law for'strofter and longer
Set up time indgpeftlent one dimen

tr

inger wavq, e,{tration.
,{r

(07 Marks)
b. Set up time indepsfijent one dimen+qfdffiEchrodinger wave" edtation. (07 Marks)

c. Briefly explaig pfobability density &ffive function. .olo (03 Marks)
d. An electrop l$s K.E. 120 eV. Fi#Hs*Is de Broglie wAVW&ttr. (03 Marks)
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a. Disclsilttre merits of qr n-ifree electron,*fufy (06 Marks)

b. Derive an expression foi*efc$rical conduc-tiy-]tffSf an intrinsic semiconductor. (05 Marks)_ 
dilr$au;i!.. . :i.: ,:::+ #'

g.'rj|:$,hrt is Meissner.ffigtl, Explain Type-I dfid..Type-Il superconductors.
dl{Find the temperattr6p. #'which there is l%. Probability that a state witl
g.;;:y-.hat is Meissner etreg_tl Explaur 'l-ype-l aitd".lt ype:ll superconductors. (05 Marks)

dtYFind the temperattl6p df'which there is l%. Probability that a state with energy 0.5 eV above
Fermi energy i$nogcriiried. ,. (04 Marks)

4 a. Derive an exii,itssion for ele"Sfri&l conductivity based on quantum free electron theory.
(06 Marks)

b. Define mobility factor, ffivelocity, mean collision time and relaxation time. (04 Marks)

c. What is superconductivit!#'Explain BCS theory of superconductivity. (06 Marks)

d. For intrinsic galliund arsenide at room temperature, the electrical 
^ 
conductivity is

l0 ohm-lm-'. Tf,o*olectron and hole mobilities are 8.85 m2lvs and 0.04 m2lvs respectively.

C alculate the i{frr,kisic c arri er c onc enfiation.
,f
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(04 Marks)
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factor,

brief the seven cry with neat

What are Miller indices? ExPla$ procedure of

foi propagatlor. rdtu.tive indicis of cor*g, and cladding are 1.50 and 1.48 respectively.

Calculate the il+#i#&l aperture of an opti:&,&er. (08 Marks)

s**&

atomic packing factor for SC,

iller indice"*#*

t7PlfYl2l22

BCC and FCC
(08 Marks)
(07 Marks)
(05 Marks)
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Module-3 e

5 a. obtain an expression for energy a*iffiffiaiatio.,.lffir thermal equilibrium condition in

terms of Einsiein's coefficients. il\ (07 Marks)

b. Explain the recording and reconstruction techni{ffiholography' (05 Marks)

c. Discuss point to point optical fiber communq?f*rsvrtem with neat block$uou*io, 
Marks)-' 'd

d. Calculate V-number for an optical fibefuf,ffire {iam919r 
45 x 10{'.#t''.#'d *ith refractive

indices 1.45 and 1.40 respectively fur c#e and cladding when.,',.the wavelength of the

propagation wave is 700 x 10-em. % 6" t , (03 Marks)

-ffi=o* e-]..
6 a. Describe the construction add=Bditing of COz laser with suitable diagrams and mention

some important applicatl-on$.- ,; (08 Marks)

b. Explain the condition q]hffig action- ,#*; (04 Marks)

c. Derive an expression ffinr*.rical aperture of an ffial fiber and henceshow the condition

7a.

b.
c.

8a.

b.
c.

k{}" ,i*@., }. * ,.

n Module-S
9 a. Explairqgh6construction *Ag6rkb-s orn.aav shoc{nrbe and explain any three important

appligffins. , "zu '- (08 Marks)

b. fi.pffflffAe principle, co_r*hl*ftcdon and workipg dSEM with neat diagram. (08 Marks)

c. Explflin the types of Ca66iffihno tubes wit@ii$rams. (04 Marks)

it is used to
(08 Marks)
(06 Marks)
(06 Marks)

(05 Marks)

:. Sxplflin the types of Cafubi
"--,:l"w::::

;'"" 'x!w@:" s b-
10 al*+Explain Rankine-Ili$oniot equati normal shock wave. (06 Marks)

b. Describe theffi dbrin approachffi'€
.-:

ion of nanomaterials by ball milling method.

-- isP E

:. OeTribedifurihu.g. method gfuttaining CNTs with neat diagram.c. Describe,4rQffischarge methodpf uttaining CNTs with neat diagram. (05 Marks)

d. Define Mach%umber, subsmicivave, ultrasonic wave and supersonic wave. (04 Marks)
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