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: PART- A
:

(25 Marks)

aPPLIEDPHY!I^qS:_, i,; i ,:. . . . (ComrnontoEEE,GSE,IT) , ' . ,.-- ,-.,,. .-_
ij:".'.'.i'l'...,,,.,,:

Note: This question paper contains two pafis A and B'

?art A is co'm)ulsory which caries 25 marks. Answer d) questions in Part A.

part B consists of 5 Units. Answer any one fult question from each unit' Each question

carries 10 marks and may have a, b, c as sub questions' 
i

l.a) what is Photo-electric effect. Give the Einstein's equration'

;i What are donors and acceptors? Give two examples of each'

"i What are direct and Indirect band gap semiconductors

d).";ExplainPopu:lationInversion1ndhow.isitachieved?
e);" :State'the Faraday's Law. r' '': : '', ',, 
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q'' - -Gir. the Born's:interpretation of wave function'

g) Explain the concept of Hall effect'

ii Give three differences between semiconductor laser and LED.

i) Explain the construction of opticat fib-el-

ji Derive the relation between B, H and M

,i.a)

b)

c)
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PART-I]
(50 Nlrrlis)

2.a) Derive an expression for the wavelength )" of the matter waves'

bl [)cscribe a experiment to veril'r' tire eristence of tlrattcr \\'aves'

..r r r.,,. lrr ,jiL-rti.r:,ir 111 11 ,r,i:'-.1 iir,-rrr,.l,.rll, r:,iliiitc ilft'Jittilti rit;ll irf ri jiitll i 1, '' '::il''':il'il' lii':

citct.g\, scparation bcllYccrr Lit; iriU iu\ii>'L cllclg\ le\L'ls .1l1!i ltist' clilci-i lllt'- lll-' 'it '1 'r'i'

.,rO'ilu.icngttr of thc photon correspondrng to a tt'atisitiott betrveen these t"o 
'tutf ;u,

oR
3.a) Expiain Heisenberg's Uncertaitlty' principle

t) Using ttre Heisenierg's Uncefiairrty principle explain rvhy electron cannot exist in the

ttLtcleLts of raclitrs 10-Iallt'

c) SItoi' that rire purticlc tr.rppu,,i llt l llotcutiatl bor lrc,sscsses ci isc|eie ellcl'g\ ietels j i0i

What at'e i ntrinsic ancl cxtt'i ll sic se tlt iclililLlct0l's?

Distirrguish betrvee n N-t1pe ancl P-tl pc scrllicotrclLtclors w'ith an crarrllle '

A rectlingutar plate ola.senricor-rciuctr:r has dimensicrtrs 2'0 cnl along y directiorl, I 0 tttltt

aloirg z-d-irection. I-lall probes are attirclteci on its trvo surfllc:es parallel to x z plaltt atlti a

*ugI.ti" field of 1.0 tesla is applied along z-clirection. A current of 3.0 rnA is set up

aloig the x clirectiorr. Calculate the hall voltage t,easrtred tr1' the probes, if the hall

- .o.fi,ci"nt of the nraterial i| .l 66 x l0+nil/C,' Ol'o, calaulate the chargei;[!''t"

':, ,,,'Conggntfation-." ':. :......,..t .t' :.. .: I ''



5.a) The conductivity of N-type Germanium semiconductor is 39 Q-1m-r. If the mobility of
eiectrons in Germanium is 0.39 m2V-ls-1, then find the concentration of the donor atoms.

b) Define Fermi level. Where does a Fermi level exist in a Intrinsic semiconductor, P-type

" !-emiggnducto-r.a.nd 
Ni. type senlicondu,gtor at moderate temperature? . ...

c):,, ,,:Explain the w,orking,foi u Co,r,*o,, Base PNP translslor wiif, a ii,iiubt" .ir.rit aiagru;. .i, ,; ' ..i . i, ,: I :, ,. 
lfOJ

6.a) What is a photodetector? Explain the principle of photodetection in semiconductors.
b) When 3 x l0ll photons each with wavelength of 0.85pm are incident on a photodiode, on

auerage 1.2 x l0ll electrons are generated. Detennine the quantum ifficiency and
responsivity.

c;.,.,:What is a solar cell? Explain with a neat diagrarn. Deflne the efficiency and fill factor.

oR [lo]

7.a) Explain the construction and working of a LED.
b) What are the major differences between PIN and Avalanche photodiode?
c) A silicon photodiode has quantum efficiency of 65% with photon energy l.5xl0-re J. Its

band gap energy is 0.67eV. CalcLrlate:
i), Responsivity 1R)

I ' ii) Incident pou,errequired to obtain a photo current 2.5 1tA (P.,)?.
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8.a) Explain tlie construction, principle and working of Ruby laser.
b) A He-Ne gas laser of waveiength $28 A has an output power of 2.3 mW. Horv nran1,

photons are emitted each minute u,hen it is operated?
c) Explain about the difl-erent nrodes that are propagated throLrglr step-irrdex and graded-

index flber'? I l0l

9.a) Elaborate the varioLts applications o1-laser in tire fleld of'nreclicine and nrilitary.
b) Discuss the concept of Acceptarrce angle and Acceptance cone of a fiber. Der.iye a

relation betrveen acceptance augle and the refi'active indices of core and cladding
rir utci'iu I-s.

..1-;,.;,.1.t.1_;,i I Ln,,r.rrrr.,,. , .tt ,ir,i....r i,l_.ti iS {).-i.Llli] L,,,t.r_.t.,,t.1.1i..-.,,,_,.. i-j iliri.,i
t'c-fl'actire ittclex o1'clatlci ing: ii) Caicrr jate tlre changr' iir curc r:ilL.lrr irir icir.re iiiw rllrit r
pc.r' Lrnit refiactive incle:r olthe corc. t 

1 t f il

l0.a) \\'hat is dielectric pol:ilization'l Describc briefl1, tvpes of polar.ization.s.
b) Derive CIausiLrs-lvlosotti relation tbr a cirbic dielectlic strr-rcrure.
c) Write notes on ferroelectricity and piezoelectricity. ll0l

OR
I l.a) Dcl'ive a t'elatiott belr.r'cert clectric polalization anci eiectlic sLisceptibilir-r o1-tlte ti iclccir.ic

rrrcd i rrrrr.

bi Describc diul,'ctric rl i:1ii;1. '1,,.',rt. Jie icttrie los>. il ie jccrric s1rL11g1l1

c) Describc tlte i'i1'stcrcsis Icl,1r of'fi:rronragnets. IIorv can it be Lrse cl tit ciistingLrrsir Lretl,ecn
hard and so{i rnagnetic rraterials'l I f 0l
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