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(25"tllarks)
Drarl a l-;-K curve' t,.'t
\\rlrat :ir'; lnlttcl' \\ tl\ u:', F.xplairr Lheir pro1terilt,s. t - I

Expiairr abour rhe fbnratio, of pN junction. i3 i

Explain the effect ol'ternperatuie anrl clopents on the Irerrni leyei ,n o ri]l,ro"senriconductors. 
I ?I

Give tl-re differ:ences between d.ielectric rnateriats and insulatjne mater:iats. i;iDeduce C iausi,us- Mossotti rela,tion:
trlxplain the effuct oi,ragnetic fieicl,on a superconduoror. [;]\\'hat slror-rld be tiie characteristics olpernranent magnetic materials,l i:lDefine top-dow, and botronr-up approacrr l'or synthasis olnanonraterials. izjWhat is Nanorechnolr:gy7 Horv is it usefirl to socrety? [3]

PART-R

2.ai Derrve tirrre rndcl:c'ndent Schrodinger.'s \vavu eqLtatrorr.
b) An electron is 'oound itt a one dirrrensional box of rvicltlr 0.4nrn. What

energl'?

OR

4. Derive an expression for the densrty of hoies in the 
'alence band

serrr icond lrctor.

3.a) Explain the orrgin ol lirrrratio, olenergl, Lranrls i, solrcrs,
b) State l-{eisernbcrg Lincertainty llrincipli. calcLrlate rhe uncertainty in measuremenr of.rlomenturrr of an electron if an rrncertainty in locating it rs I A0. ,[6+4]

(50 Mat.ks)

is its minirnum

[8+2]

of p-type

il01
OR

5 Expiarn tlre constrllctrorr ard w,orking prrncipie of, solar cell
applications ofl solar celi.

6'a) What are fhe ferro-eiectric su'bstances? Cive the th'eorv of ferro-electricity and mentrorr
their applicatrons.

b) Derive an expression for ionic polarrzabilirv ol'arr ionic solid. 
i 
j+5]

OR7'a) Expiain tlre lllectr':rtic polarization rr atoll] ancl obtalr an erpressiorr fbr electronic
polarizatrility, rn ternrs ol tire radius olthe atom.

b) Tlre raclius of'a gaie,,t,5 atorlr,is 0.062 rrrn. Calculatc thc polarizability ol,tlre gas and its
reiativeperrnittivity.'Civenthatthe,nLrurbs.rofarornsof thegasisZ.T,i lOrtO.irr.

l8*21

and discuss any two

Ir 0]



8'a) Describe rvitrr erar,pres the different types of magnetic materials.b) Write a short note on Bohr magneton.

ORn:J I'rlarn the principle of fbrrnation of domains in a ferrornagneric rnaterials.b) Explaln rrre irysie.esis,roop otrserved i,r r.rro,,rrg".,,.'r,,rr;;,.r.' "'- " '

I 0 a) w hat arc trre gerrerar properlles of the nanor,aterrars.b) Expiarn qualitatrvei-1,' why they are. significantl,v cirffer.ent compared withbulk rraterrals of the satlre cotnposition.
c) Explain Bal) rrilling rnethocl.

OR
1 i 'a) 'Describe tlre e VD'technique for syrrtlresrs of nano *aterials.b) What are tlie advantages and appljcaticlns of nano r.riateriais?
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