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B Attempt any ONE : 04
i) The lead material works as a superconductor at a temperature of :
TRk (-:‘., %
¢ = 7.26 K. If the constant characteristics field of the lead material at 0K '
= 5 &
s Hy = 8 x 105A/m. Calculate the critical magnetic field in lead at 5§ K.~V ?
ii) Consider a two dimensional square lattice of sides 0.3 nm. At what Q\b
electron momentum values do the sides of the first Brillouin zone co’?nes”
(\/
Calculate the energy of the free electron with this momentum. c;‘
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C  Attempt any ONE : o\ 04
i) A magnetic maleriai has magnetization of 3300 A/rn and tlux denslty of
0.0044Wb/m2.Calculate the magnetic field of the mater.al
ii) Estimate the diamagnetic susceptibility of solid argon which has atomic
number 18 and its concentration at 4K is 2.66 28 atoms/m3.The root
mean square distance of an electron from the ?tearest nucleus is 0.62AU.
D Attempt any ONE : 2 03
i) A bar of silicon 2cm long has a cross sectional area of 1cm2. The crystal
is n-type with a donor concentratlom of 1023/m3. If the resistance of the
baris 10 Q, what is the electron rhoblllty?
ii) A germanium p-n Junction d'r‘de has 10%22donor atoms/m3 in the n region
and 102%* acceptor atom s/im?in the p region. Find the value of the barrier
potential developed at,ﬁoss the unbiased junction at 27°C
Given n; = 1019/m\o ‘
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