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Notes I

2

3

4

Duc credit will be given lo neatness and adequate dimensions.
Assume suitable data whcrever necessary.
Diagrams and chemical equations should be given u'herever necessary
Use ofpen Blue/Dlack ink/refill only fbr $Titing the answer book.

List ofconstants:
i) Electron ora-ss m = 9.1 x l0-rr kg
ii) Electron charge c = 1.6 x l0-r'C.
iii) Velocity of lig.ht c:3 x 108 nl/s
i\') Planck's constant h - 6.61 x 1f3!J.s.

1. a) l)erive an Expression for conductivity in intrinsic semiconductor

b) Explain the classification ofcoflductor, semiconductor and insulator on the basis of
conduction band, valence band and energy band gap.

c) What is LED? Explain why LED emirs light

OR

2. al Explain the *'orking ofTri{rsistor in C[ mode with suilable diagranl

b) Define:
i) Depletjon Layer
ii) Photo diode.
iii) LDR.

c) Explain the fonnation of erergy bards in solid with help ofband theory ofsolid.

d) Calculate the mobility ofeleclron in copper, ifclectrons per unit volume is 8.496 x 1022

cm3 and resistivity ofcoppcr is 1.7 x lOi ohm-cm.

a) Whal is packiDg tiaction? Calcula(e the packing fraction in BCC and FCC structure.

b) \&at is Bravais lattices? U/rilc io labular fbnn.

c) Define iiquid crystal. Statc any four applications o1'liquid crystal.

d) KCl crystal whioh has FCC lanice structure has a density of 1980 kg/m3. lfits moleculax
$eight is 74.55 amu. Find it's lattice constant.

OR
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d) LED emits yellow Iight ofwavelergth 5880A'. Calculate the encrgy band gap for the
material.
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a) What rre Millcr indices'l ljxptain the procedure lbr findiig Miller indices ofa plane.

b) What is coordinalion number.) Sho\ ,.hat d1c coordinatiou llumbcr for B(lC and FCC
stnrcturc is 8 and 12 reirt

c) Explain Schottkl dct'ecl L1nd Iirenkcl llclecl \\ ilh suitable diagmm.

d) Distinguish bet*ucn cn stalline soliJ Jid amorphous solid.

a) Dcscri:e Dar,issioi (icrmcrs experirnent ofelectron dilliaction. Discuss hor.v it explain
the \}avc nature ofcleclroD.

b) Show that De-Broglie u,'ave l,:ngth oi. larticle of rest mass mo and k inetic energy K
which s not negligiblc compaled \\,ith mocz is 

-eiverr 
b),.

Itc

.l

r:(r+zmo.2)

c) Show that electron does not lrcse t inside the fiucleus usit]g Hciscnberg's unccrtainty
princip.e.

()R

6. a) Derive Planck's laN ofblark l)od), ra,.lialiL)n.

b) The un(crtainty in position ot electron is 5xl0 l0m. Find thc ulcerraintv in il's

c) State and Explain Einstein's photoele.r.ic cquati(nt.
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