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(1) ;i11 ciuestions are compulsoly'

(2) I )rarv neat diagraffIs \vherervel applicable

(3) lrssunlo suritable data, if necesriary
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Solve any 5 qr-restions out of six'

1JC02a
-)Draw the following inside the cubic unit cell'

(1lo),GT1)(111)

()o4 Ap
In aNervtott's riug experit'tleut, the ciiarrreter of the I

ring changes fi'om 1'4 cm tci 1'27 cm rvhen a liquid is

introciuced between tlie lens and the p1ate. Calculate the

refl'active inde:l of the iiquid.

, rh -

0"'ullirit

ApctoSJ
Airelectronisboundinaonedimensionalpotentialweliof
width 2 A0 and of infinite height' Finct its energy values in

ground state and first two excited states'

Apco3al
Wlratistireprobabilityofanelectronbeingtlrermallyexcitecl
to concluction band in intrinsic St' at27 

oC' The bancl gap

energy ol Si is 1 ' 12 eV'

C]O6 Ua
JHow does supercapacitor differ from batterv? Can we replact:

slrpercapacitor with batterY?

Ucos3State Meissner's effect. Why superconductor is termed as a

perfect diamagnet'/

15Soh'e any tirree questions out of fbur'

Apco1)
State Heisenberg's Uncertaint;' Principle' using Heisenberg's

Uncertainty Principle, shoro" that electron cannot exist within

the nucleus.
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Derive one dimensional Schroclinger's Time Dependent wave

equation.
5 co1 U

Wirat is effect of increasing temperature and doping

concentration ol1 Fermi Energy in n-type senriconductor?

Explain with necessary diagram.

5 co3 U

The n-tvpe Ge sample has donor ccrncenlration 1021/m3 ancl

thici<ness = .l r:ril across which IJall voitage is deveiopeci is

used in a Flall el'fect txperinrent set up. If Il .= 0.5 T,.l ='500
A/mr, Fincl IIali voltage and Flall Coeilicient Rs,

5 co3 Ar',*^l

Solve any three questions out of lbr"rr. 15

What clo yoll mean by anti-reflecting coating? What should be

refractive index of anti-reflecting coating on glass surfirce?

Obtain the relation fcrr a rninimum tirickr-ress of the coating?

5 co.1 U

Deiine critical temperature erncl oritical field in
superconductors. Clitical Iielcl of a metal is3 x 105 A/rn at 6l:;

and 4. x 10s at 0K. Calculate its criticai temperati:re.

:) CO5 Ap

In cr-rbic crystals, clerive the expression fbr interpianar clistance

in tenls of lattice parameter and Ntliller indices,
) C]C]2 U

An air rvedge is lormed by keeping a fine ivire at one edge

betrveen two glass plates. When the film is illr-rrninated

normally witli light of rvavelength 550 nm, fi'inge-rvidth of th,,:

f inges observed is 1 mm, Calculate the cliirmeter oi-the rvire if
the Iengtli of'the plate is 5cnr.

co4 Aj:
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