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10.

Answef ALL questions.
PART A — (10 x 2 = 20 marks)

Draw qualitatively Fermi-Dirac distribution function at 7= 0K and at a
temperature T >0 K.

Calculate the drift velocity of conduction electrons in a copper wire of
cross-sectional area 5 mm? carrying a current of 5 A. Conduction electron
density in copper is 8.5 x 1028/ m3.

Calculate the electrical conductivity of silicon at room temperature doped with
5 x 106 phosphorous atoms /cm3. Assume that all the impurities are ionized at
room temperature. (Mobility of electrons and holes in silicon are 1350 cm3®/Vs
and 450 cm? Vs respectively).

The Hall effect experiment is performed to determine the mobility of holes in a
p-type silicon. The resistivity and thickness of the sample are 2.0x10° Qcm

and 2 mm respectively. For an applied magnetic field of 0.1 T and current of
5 pA, the measured Hall voltage is 30 mV. Find the mobility of holes.

What are magnetic domains? Are they present in all the materials?

What causes conduction electrons to pair together in conventional
superconductor?

The relative permittivity of diamond and germanium are 5.8 and
16 respectively. Give reasons why relative permittivity of germanium is
greater than diamond.

Why dielectrics are used in capacitors?
Why metallic glasses are used as transformer core materials?
What is Kerr effect?







