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N.B.: (1) Question No. 1 is compulsory.
(2) Attempt any three questions from Q.2 to Q.6.
(3) Assume suitable data wherever require‘d'."'

(4) Figures to the right indicﬁte marks. .

Q1. Attempt any five | L “ | “ e > \ " _*[’15mks} .‘

a. Draw the following ptanes ina cublc unit cell (121) (100), (011) 2 |

b. The diameter of 5"‘ dark ring in Newton’s rlng experiment was found to be 0 42 cm. Determme the
diameter of 10"’ dark ring in the same set up. ” E

c. An electron is bound in a one-dimenslonal potentlal well of wndth 2 A ‘but of lnflmte helght Fmd its
energy. values in the ground state and in ﬂrst excrted state. o |

d. Def‘ne superconductlwty and explain the terms crmca| temperature and crutlcal magnetnc fleld

e. Fmd the res'stmty of intrinsnc germamum at 300 K. Given denS|ty of carrlers is 2 5 x 10 /m?, mobility

.‘1“"‘;“' of electmns is 0. 39 m’/volt -sec and moblhty of holes is. 0 19 m‘/volt -sec.

ot What are matter Waves? State three propertres of matter wavés

g Ewplam the farmatlon of colours in. thm film.

Q2 a) State Hall Effect Obtain an expressron for Hall voltage Calculate the mobtllty of charge carriersin a
doped St whose conductwuty i5 100 per ochm meter and Hall coeffrcrent is 3.6 x 10* m?/C. [8mks]

b) Obtam an expressnon fof Optlcal Pat{t leference in a thin fﬂm of umform thlckness observed in reflected
llght Hence obtaln condltions for maxrma and mmlma e e [7mks]

semmonductor What is the probabnhty of an electron bemg thermally excited to the conduction band in Si
at 20' C. The band gap energy is 1. 12 ev = o [8mks]

b) Show that the energy ofan electron ina one dimens!onal deep potential well of infinite height varies as

 the square of the natural numbers o [7mks]

Q4 a) Explain Braggs spectrometer for the mvestlgation of .crystal structure with the help of a neat
_‘_v.dlagram o [5Smks]

 one dimehSional Schrddinger’sﬁthhe dependent equation for matter waves. [5Smks]
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¢). White light is incident on a soap film at an- angle sin (4/5) and the reﬂected llght is observed with. a
spectroscope. It is found that two consecutive. dark bands correspond“to wavelength 6100 A" and 6000 A
If the refractive index of the film is 4/3, calculate its thickness. : el [Smks]

Q5 a) Find the de Broglie wavelength of (i) an eler.tron accelerated through a potentlal dlffEl’EﬂCE of 182 -
Volts and (ii) 1 Kg object moving with a speed of 1 m/s. Companng the results, explam why is the wave
nature of matter not apparent in daily observatlons? e . e [5mks]

b). Derive an expression for interplanar spacmg in a t:ubnc unit: cell? o ‘[,§mks]

c) Explain the pnnclple aml workmg of Supercapacators? B 7 i _ vfj;;"”lSmks] S

Q6a) Explain principle, constrd&ion and wbrking of l.lght Emittinéfbiode?

b). State Melssner’s effect. Show that superconcluc’tors exhlbrt perfect dramagnetlsm

c). We wish to coat a flat slab of glass with refractlve index :l: 5 with a thinnest possnble film of transparent
material so that light of wavelength 600 nm incident normally is not reflected. We have twd materials to
choose from M, (u= 1. 21) and M, (=1, 6) Which one would be appropnate? What will be the mlmrnum
thlckness of coatmg‘-’ ” = ‘ Sou [~$mks]
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