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Flectronic charge: 1.602 x 10° Z2.¢
Mass of the electron in free space: 9.1 0939 x 107" kg
Avogadro’s number: 6.0221 * 102 mol ™

Boltzmann constant: 1.3807 10723 1K

Absolute permittivity: 8.8542 10"* F/m

Planck’s constant: 6.6261 x 10°*J s
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No Se Description
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The nuclear potential that binds protons and neutrons of an
atom is approximated by an infinite square well potential. A
. proton is confined in an infinite well of 10 femto meter. 10 CO2

) Calculate the energy and wavelength of the photon when the
proton undergoes a transition from the first excited state to

the ground state. Mass of the proton is 1.67 X 10" kg.

Consider a two-dimensional electron gas in which the
electrons are restricted to move freely within a square area
a? in the xy plane. Following the procedure for a three-

dimensional scenario, estimate the electron density of state i e
function g(E) for the above-mentioned two-dimensional
electron gas and show that it is independent of energy.

Gold has an atomic weight of 197 and density of 1.9 x 10
kg/m3. The velocity of sound in Gold is 2100 m/s. Using the
concept of phonon density of states, estimate the following
3. a) Debye frequency (3 marks)

b) Debye temperature (3 marks)

c) Plot the Debye constant-volume molar heat capacity
curve. What is its significance in the low and high
temperature regions? (4 marks)

10 CO3 K4

Spectroscopic ellipsometry measurements on a germanium

4. | a) Fryst:—.?l at a photon energy of 1.5 eV show that the real and 10 CO3 K3
imaginary parts of the complex relative permittivity are







