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r/m. GivendpjU,y of electrons : 125 x 10-3 m2lVS.
, l-;'fo (04 Marks)
OR 'ulu---tti. +lflU:, I " h ;:; tfrlL ,,,:.,i

4 a' Derive the expression for electricar ggnauctlvity of an intrinsic semiconductor. (06 Marks)'i!il:" '!E:il""'f

and criticat fielU for superconductivity. Explain temperature
jti, '':..

j. .,ri:,- 
,F,.;t=+{4$?Enoence OI Cffimal fielU. ,'lp*.'F 

(06 Marks)
C.lpulll"n"" the terms :.Qr,Pj]! *g,:rt.v 

,,, 

*Td 
Thermal velocity (iii) Retaxation time

r n:,- r -, . :(1v) 
Mean.cgllilion lh:, (04 Marks)d' 

lind tt) terypffiuie at which LEW is lYo probability that a state with u, .r,..ji;;';V. above Fermi'tdd€l is occupied. +l:i$ 
(04 Marks)

: Module-35 a. what is attenuation in.d_fl$ii fibrr.ffilf,?equation
different attenuation mffianisms.

b. Derive an expression,'f,or energy density in terms ofEinsteien's coefficients.c. Write a note oq,p;&dps ofpropagation and V.number in optical fiber.
d. The average q;itpyt poye.r of a laser emitting photons of wavelength 632.g

calculate the riumber of photons emitted per second by the laser beair.
,,{r #

*.5p= , tof2

,-L

,*-:,,iM.
{ ..u" i''

(06 Marks)
(06 Marks)
(04 Marks)

an intrinsic semiconductor to

for attenuation coefficient. Explain
(07 Marks)
(06 Marks)
(04 Marks)

nm is 5 mW.
(03 Marks)
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dlEi{t,,i"First/Second Sem ester B.E. D egree Examin_Atibn, D ec .20 19 / J gln.z111
Engineering pnyiibs

Time: 3 hrs. ,,.{;*:i Max. Marks. l4*.'o Max. Marks: 100
Note: l. Answer FIVE full questions, choosjn'g t)Nn tuA questionfrw.gach module.

2. Physical constants : h=6.624x10-34,/^S, K: l.3gxl0-23 I lK.;
No = 6.022x7023 /mole, ffir:9.1x l0-irfrg.

!l

Definephasevelocity",oo"w$;i$methere1atsnt**"",,them.(06Marks)
Derive the exprest,.ol t. .Eig", function and energy eilen values for a particle inside a
potential well of infinite hei

(v/ 1vral.tts,,

!pl"l Heisenberg't..r*rffC.-fririty principle. Mentioin its physical significance. (03 Marks)
DxPrarn 'ue$enoerg't W*ry*tty prtnciple. Mentidtt#$ physical significance. (03 Marks)
Find the kinetic energy_ And group velocity of ;nlreiEitron with D-e_Broglie wavelength of
0.2 nM. -'*. #'*"""'v'z .r'Yr' 

. #' ,{a ,..:r (04 Marks)

,':rlil:,,,,,..'-'"' OR=l*;:,

IIttul are thq assilmptions of Plank'S law,69 radiation? Derive Wien,s law and Rayleigh-
(07 Marks)

Set up.9{fiffiensional time independent Schrodinger wave equation. (06 Marks)

Te?fffi #6tte. waves?.Give its itoperties. 
e 

*ff$- (03 Marks)A spettihl line of wavelength 5+{,r* has a width g#ffi m. Evaluate the minimum time
spent by the electron in the upper energy state*q,hiffien the exci14lon anJ deexcitation
processes.

;,{:$r .fu,_,,/ r ' (04 Marks)
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Discuss BCS theory disuper conductivityl



6a.
b.
c.
d.

OR
Describe the construction and working of a
Explain different types of optical fibers with suitab
Mention the properties of laser light.

I7PHY12122

laser. (06 Marks)
(06 Marks)
(04 Marks)

to find Miller indices of a plane with an

(05 Marks)

(05 Marks)

The attenuation of light in an optical fiber is 2:: If the input power is 100 MW.
Calculate the output power after 2 km and 6 kff--ui11*.."n' (04 Marks)

-- '*', *$ :,.-

r&.8 a. What are Miller ffies? Explain the
--^n--l- d*u"t4rlr'r?.

Module-4
7 a. Defrne packing factor. Obtain packingffiiiFfor simple cubic, bcc {unttfcc structures.

sti=' '**'* '' '*^' (07 Marks)
b. What is Bragg's law? Describ,g*ffip Bragg's spectrometer is used to determine the

wavelength ofX rays. ** X-e ,"," (06 Marks)

c. Define allotrophy u"a pofyn"ffffpflfi. t+ffi' (03 Marks)

d. Draw the following planes in a cubic unit cell:
(r) 100 (ii) (101),i::i+il',f'tiii) (111) (ir)Jftffi?) (O4Marks)

*f%,Yl ,-'.,r* "'$t# OR "'o'o,,,e

a. What are Miller ffi{Fes? Explain the procg:dur€ to find Miller indices of a plane with an

example. e."Y *rg***},ltu, (06 Marks)

b. Derive un qrp-ae3*ion for interplanar ffig{+"" for a set of parallel planes having Miller
indices fteph" *i{ (06 Marks)

(04 Marks)c. DiscussrFe;oVskite structure."w .t;,

d. A nd?*dkdomatic X ruy beam,of.wavelength 0.7 A € pfgo"r first order Bragg reflection
from (302) plane of a cubic crystal at a glancing 

6r^,gle 9f 35". Calcul-at,p the lattice constant.
,fl; - (04 Marks)
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9 a. Define: (i) Mach nuqrber'

b. Give an

10 a. Deseribe the

,, {i Y".. ':f iq

;i,u* n OR r

Msd&E* ''''
(ll) suUip,f@;pave (iii) Superpofiic wave(i) Mach nuqqber (ii) SubspriiG,,pave (iii) Superpoiiic wave

(iv) Hpenqoiiic wave (iv) Maffi:"gle. . , (05 Marks)

ine-Hugonig$te$iuations and menfroti.*the conservation laws.
/.-itif";,f *, (06 Marks)\,ij$l.S " t-,*it,i:#-"urt db

c. Discuss Ball;nrfrng method of syfrin#is of nanopart-ic.le$.
d. What arecafron nanotubes? IM,$"ittion their prope4i$Kfllqd. What arecafron nanotubes? Iu$ittion their prope4i$Kfllq (04 Marks)

Wt*:ii ,st$r'q$t:r+ .-*rftr'&, ''

rc dise$fud method of ofttaifling CNTs with the help of a diagram.
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