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Note: This question paper contains two pafts A and B.

Part A is compulsory which carries 25 rnarks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit. Each qrrestion

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

B.Tech I Year II Semester Examinations, May -2019
AP'PLIEDPHYSICS .,I

,, ,. , I (Commo,n to EEE, GSE,:IT) .,, ,: ,

i :i't i :,'. , 1, I 
:

(25 Marks)

1.a) What is Photo-electric effect. Give the Einstein's equration. Lzl

b) What are donors and acceptors? Give two examples of each. 12)

c) What are direct and Indirect band gap semiconductors 121

d),,--,E.x.plain Popu-lation Inversion 4nd how is it achieved? ,[21

ej''" "sruiu',he Faraday's Law , I ' :: ' 
''LTI

f)' ' Give the Born's interpretation of wave function. '13i

g) Explain the concept of Hall effect. t3l
h) Give three differences between semiconductor laser and LED. t3]
i) Explain the construction of optical fiber. t3l
j) Derive the relation between B. E and M I'3]

PART.B
(50 NIarks)

2,a) Derive an expression l'or the wavelength )" of the matter waves.

tr) Describe a experiment to r,erilv the eristence of ptatter !\raves.

rr 1.,',.' llr ,:it'e l1rp ip :r ,rtt-.l inr,-:l.i.rrli rrt iliiiti piltcirlilLi ri cll rrl' r', itliit i,\.''. '::ll'.':i l.il I li;,,:
cnfl'g_\/ scparatitrn bctr.iccrr titc i.ttrr lrrr\i:i etiaig-\ teicls ltl.i ;tlsL, clilr,iilii; lll- ,ic'ilur' '

.,',,1 irior,.iength of the pltoton correspolrri in! io a tt':ittsitiott Llet\'"eetl tltese trt'o letcls.

I Lrrl

OR
3.a) Expiainl-leisenberg's Unccrtaintyprinciple.
b) Using the Heisenberg's Uncertainty principle explain rvhy electron cannot exist in the

itucleirs of racl iLrs l0-Ialtt.
c) Slrori,thal the parlicle trapi,.cr-l irt :i ptrlenti:tl bor ltossesstls ci iscteic ellcig\ ir.vels. Ii0i

WIrat are intrinsic and cxtt'insic sctll ir:tlil'Jtlcttll's?

DistingLr ish bctivectl N-t1 Pc lltttl I)-t-rIc sL'illieolldLtclot's rvith ait cratttllle'
A rectangular plate ola sentic-oirduclor has dirrrensions 2.0 cnt ;rlottg 1'dilect.iort, 1.0 rttttt

along z-direction. Ilall probcs are attached on ils tw'o surf iices parallel to x z planc atrci rr

magnetic field of t.0 tesle is applied along z-direction. A current of 3.0 rnA is set LIp

along the x direction. Calculate the hall voltage tneasttred [1' the probes, if the hall

coefficient of tfie nral.erial is 3.66 x l0-inr]/C. Also, calculate the cltal'ge 
-cart'iercoucentratiot.L. IL0]

OR

: ..

lYlax. lYLart(S: /f,
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5.a) The conductivity of N-type Germanium semiconductor is 39 Q-tm-|. If the mobility of
electrons in Germanium is 0.39 ,2V-ls-', then find the concentration of the donor atoms.

b) Define Fermi level. Where does a Fermi level exist in a Intrinsic semiconductor, P-type
.....sgmigonductor..a.nd.N;. type semiconduptor at modgrate temperature? . ..

c);, iExpfain the worki4g for a Common Base PNP transistor with a suil.able circuit diagram... ,i ,...i:. ' j:'., i' ,i : : ": ',TrO],,

6.a) What is a photodetector? Explain the principle of photodetection in semiconductors.
b) When 3 x I0" photons each with wavelength of 0.85pm are incident on a photodiode, on

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

c) What is a solarcell? Explairr with a neat diagrarn. Detlne the efflciency and fill flacror.

OR
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 65Yp with photon energy l.5xlg-re J. Its

band gap energy is 0.67eV. Calculate:
.'- ',i), Responsivity (R) , i

1:' ':,ii) Incident power required to obtain a photo cunenr,2,5 pA (p")?. tf O]

8.a) Explain the construction, principle and working of Ruby laser.
b) A He-Ne gas laser of wavelength $28 A has an output power of 2.3 mW. How many

photons are emitted each minute when it is operated?
c) Explain about the different modes that are propagated through step-index ancl graded-

index fiber? il0l

9.a)' Elaborate the varioLts applicatiorrs of laser in the flelci olnreclicine and nrilitarl,.
l-\ n;.^,,^- rL^ ^^-^^^. ^r' A ^^ ^.- r, rol t-lls('tlss lne CorTCepl ol AtCeptarlCc a,tglL' arrtl AcceptanCc Coile of u ijber.

relation betrveen acceptance arrgle and the refl'active indices of core ancl

Derive a

c Iadd in g
rrr atelir ls.

c) 'fire nurrelical aperlL: i'c irl':rn olttical i-lber is 0
refi'active index of cladciing; ii) Caicuiate the
pet]unitrefraciiveindexoftheiore..

5 arrcl core rell'actir c irrcicl. 1 .,5.1. i) Irind
change in cole ciaclcirng i'etl'active incle.r

l

I 0.a) What is dielectric polarizetion? Dcscribe briefly r,\,pes ol polur.iz:rrions.
Lr) Derive Clausius-lvlosotti I'elation tbl a cubic dielectlic srrlrctLlre .

c) Write notes on ferroelectricity and piezoelectricity. il[)]

ll.a)
OR

Derive a t'elation betnccn eleclric polarization anci electric sLrscclttiLriiii-., oi'titc cl iciceti.ic
rttedirurr.
Desclibe d ie lectric d isp lacentent. il ic iectric loss. d iciectric strcngth.
Describe the Hvsteresis Ioop o1'lbrrorlagnets. l-lou,can it be usccl to ciistingirrsir between
hard and soft lnasnetic materials? ll0l
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