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Q. No. Details Marks | COs* | BTL#
Q.1 | Fill in the following gaps with necessary 15
explanation/solution/drawing. Without details, no marks will be
awarded for the answers.
a. The probability of finding a quantum particle described by a wavefunction 28; o
Y(x,t) = 3icos(kx + ot) is proportional to ----------=m----m---- co3 | BT4
BT2
b Hexagonal Close Packed lattice has ----------------- type of atomic packing. W I
C. A A co1 BT2
lx, g J Fmmmmmmmmmesmmooomos co3 ik
d. ' . . 3 il o tot BT2 N
For a wave function given by W (x,1) = —4xe™", PW(x,1)= ---=--mmmm- 3 coz | or3
: €03 ]
e. Fora 3 dimensional cubic potential well, the degeneracy for an energy level -
177°h* . oz | B3
= ——— is equal to ------- ‘ BT4
2ma
f: The Miller indices for the following plane are --------=------===--=-===r----
Y4
A
;;fi’\' BT2
/ co4 BT3
BT4
Y
BT2
& Packing factor for a body centered cubic lattice is -- iy IR
h. Face centered tetragonal lattice is not considered as a Bravais lattice. True o1 | o3
or False------------ ? ) BT4




BT2

Draw [l OTOJ inside a hexagonal crystal lattice. co4 | BT3
BT4
. BT2
¥ GaAs is ~----=mmnmmmmm- type bandgap semiconductor. Eofi |
Q.2 | Answer the following questions in details. 13
a. For the wavefunction, ¥(x,0) = Ax(a—x); 0<x<a,where Aisa 2
constant, corresponding to a free particle in 1D box, find the expectation €61 -
value of Hamiltonian, H, at time t = 0. o BT3
A BT4
. - A oot
(Hint: V inside the 1D box=0and H =———5 +V(x)
m Ox”
b. In Compton scattering experiment, derive a formula for difference in 3 o1 | Er
wavelength of scattered photon and incident photon. BT4
c. What are Bloch functions? Explain origin of energy bands with the help of | 3
following graph as depicted in Kronig Penny model. What is the
significance of P in this figure?
! (Plugysin oa * eos
BT2
; Co5 BT3
BT4
f’;: -
,f
§oodg
d. With the help of a neat diagram and derivation, explain Hall Effect in | 3 cos | Er2
details. BT4
e. What is the workfunction of a metal if the threshold wavelength foritis 590 | 2 5
nm? If light of 480 nm wavelength falls on the metal, what is its stopping col | BT3
potential? o
Q.3 | Write short notes on Any Three of the following topics in details. 12
a. Phonons in one dimensional monoatomic lattice of infinite length cos | o
3 BT4
b. Frank-Hertz Experiment o1 | oo
BT4
B Particle in one dimensional infinite potential well e
C03 BT4
e " . =
d. Intrinsic and Extrinsic Semiconductors s | b1a
BT4
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