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- (1) Question No 1 is Compulsory Ifﬁ;\"‘v _L e ” e
(2) Attempt any two questmns out of the' remanmg “four. e o S ;.-;‘-
(3) Assume suitable data, if rcqulred and stafe. it clearly i > \: :
1 Attempt any FIVE & S ,.;}.55" ‘o o JI5]i
(a)  What is metasta ble state? What is Lhe role of- metastable state in LASER‘? &
(b) An optical fiper has an acccptance angle of3 0° and eore rcfractl‘vc index. of :
~ calculate Yefracu e index of clatidmg" - o ~ H‘f | £
(c) Explain wh an excessively thin film.appears black in rcﬂected li ght‘? :
(d) Showthat the divergence of a curl 6f'a vector is zero. o o S
(6) State the properties of matter waves. 5 % 05 : "
(f) An electron is bound:in an 1D potentlal well of viudth 2 A° but of mﬁm’fe helght
_Find its energy valueq in the.gr “ound state ‘and i in. ﬁrst exc1tcd state. (Gwen Planck
constant is 6. 634x10 t J-Se “c) NS = ;' i S ﬁ
j (g) erte Fcnm Dlrac dlStribqu‘h lunmon ancl cxplam the terms ufvoived m i
"2 (a)- With the neat energy level dlagJ , _explain tha i:onstmctlon and Workmg of He [05] ‘
o “Tme.Ne Gas laser. . i s . NS
“(b) Denve an expressmn for numencal aperﬁu eofa step index opiical fiber. 105]
(c) Ina Ncwto“n’s ring a.trangemcnt a drop of liguid of rcfractwe index 1.33 1s [05]
i placed-in between. the lens-and plater: The dian u..te" of 9% dark ring is found to be
T ~ 0.58.cm. Obtaifi the radius of curvatu; ‘i |uJ W avclen\gth of light is 6000 A°.
=3 4(a) What is gradlent‘? If. (ﬁ = 3(x%y - yzx) i nd VQ at e point (1, -2,-1). [05)
} (b)" Prove that electron ‘cannot reSIde mslde the nuclcus of an atom. [05]
(©) Predlct the effect on the electrical propcrtzes of a silicon 2t rooin temperature if  [05]
every millionth silicon atom is ré_:placcd by 4n atom of indinm.
Given: Concentration of silicon atoms. are 5 x 107 /i’
intrinsic conductivity of s111con is 4.4 % 10 /Q-m
mobility of holés is 0 048 m? / volt-sec.
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Show that for an intrinsic bemICOHdUCtOl ferml levcl lles mldway of
conduction band and valence band..” = :
With the experimental set up of Newton’ s rmg, explan‘l the deterrnmatlon of

refractive index of a liquid. .;.;' \ :
An electron and a photon each have a wavelengthﬂ’f 2A°. What are thelr
momentum and ener gles‘? _ 4 \:‘ .\‘-':- »
= N R
Compare Ste;zimdex fil ber and Giaded Index Flber._-;_" ' e
te an¢ %am Maxwell’s. fourth equation. %
What is [id™X technology and how does it work? ' ]
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