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

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each

- ,question carries'J 0-marks and may have a, b, c as'sub questions.

PART- A

l.a) Calculate de-Broglie rvavelength of 5 KeV neutron. Civen mass

I .675 x lo 2' kg.
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. Exp.tain the significance of a wave function.
Distinguish beween i ntri n s ic and: exltins ic semicond uctors.

Explain the energy diagram of a p-n junction diode.

Define the terms electric displacement vector and susceptibility'
Explain the structure of BiTiOr.
A paramagnetic material has magnetic field intensity 2 x l04Alm.
of ihe material is 3.0 * I 0 

-4, 
calculate the flux density'

h) Wh4 are the applications of superconductors?

i) 'What is surface to,volume ratio?
j) Explarn the working principleof TEM'

PART-B

2.a'), .Derive an expressiort for Schrod'inger's time independent wave equation'

b)' Explain the ori$in o'f bands fbrmation :in solids,
OR

3.a) Explain Kronig - penny model qualitatively'
b) Describe the theory of one dirnensional particle in a box'

4.a) Calculate the carrier concentration in an n-type of setniconductor,

b) Describe the l-V characteristics of a solarcel['

5.a) 'Describe the Frermi level in the context of intr,insic setliconductor
expression for it.

b) Explairr the formatiort of p-n junctiotl'

I



6.a) Derive tfie expresstons tbr electronic polarizabilitf in a dielectric.

b) Explain Piezo and P1'roelectricity in dielectrics,
OR

i.a,) Derive Classir'is * Mosotti relation in dielectrics'

b) Write a flrrld otl Fet |oelcctrtcill

E.a) DistrnguiSlt betrveett parl. l'trro alid Ferri maglletlc illa[erlals.

tr) Drstinguish bc.tri'een soft and hard magnetic materlais
OR

9.a) Descrihe Hysteresis curve on the basis of l)omain theory'

b) What is superconductivitv') Explain \'leissner effect'

10.a) ,Describe sol-gel ,rxeihod to s1'ntltesis nano matetrais'

b) How do y'ou ciraracte riz-e nanomaterials by XRD?
OR

I l.a) Describe the Ball gill nrethgd tc svnthesize nallo rttateriai.

b) What is nanoscale'/ tixplain the quantunt confinetrient at nanoscale.
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