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Q.1 Fill in the following gaps with necessary

explanation/solution/drawing. without details, no marks will be

awarded for the answers.
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a. The probability of finding a quantum partlc le described by a wavefunction

Y(x, r) = 3i cos(rtx + arl)
B',t2
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Hexagonal Close Packed lattice has type of atomic packingb
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c03For a rvave function given by Y(x,1) = -4*3r-3ir'tr, 4Y(t, t): -----------'d.
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- 17r)h2 . ,

E =*= ) ts equal to -------
lnta

for an energy levelFor a 3 dimensional cr"rbic Potential well, the degeneracY
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The Miller indices for the following p lane are ---f.

IJT3
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Packing factor for a body centered cubic lattice is -----------6
b'
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Face centered tetragonal lattice dered as a Bravais lattice, True

or False------------?

is not consih.
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Marks

a. Details

L



Draw ItOTO] inside a hexagonal crystal lattice. c04
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j.
GaAs is - type bandgap semiconductor. co6

BT2
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Q.2 the details. 13

a. For the Y(x,0) = Ax(a- x) ; 0 1 x I a, where A is a

constant, corresponding to a free particle in lD box, find the expectation

value of Harr-riltonian, H, at time t: 0.
il rl

(Hint: V insicle the lD box : O and H = -++ +fi61
2tn 0x'

)
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b. In Compton scattering experiment, derive a difference in

scattered and incident

3
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c. What are Bloch functions? Explain origin of energy bands with the help of
foltowing graph as depicted in Kronig Penny model. What is the

si ficance of P in this

3
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d With the hetp of a neat diagram and derivation, explain Hall Effect in
details.
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e. What is the workfunction of a metal if the threshold wavelength for it is 590

nm? lf light of 480 nm wavelength falls on the metal, what is its stopping
potential?
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Q.3 Write short notes on Any Three of the following in details. t2
a. Phonons in one dimensiona[ monoatomic lattice of infinite length co5

BT2
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b. Frank-Hertz Experiment co1
BT2
BT3
BT4

c. Particle in one dimensional infinite potential well co1
c.o2
co3

BT2
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d. Intrinsic and Extrinsic Semiconductors c06
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