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% Plank's constant = 6. 62 x 10~3].s , velocity of light ¢ = 3 x —— , mass of electron m = 9.1 X
& )
& 10~31K g , charge of electron e = 1.6 x 107°°C, Boltzmann constant k= 1. 38x10723J /K
2 g9
2 .

% Answer the Following Questions:-

[1-a] Discuss briefly the particle-wave duality according to quantum theory.

[1-b] Consider an electron of mass (m}) moving in x-direction in a finite potential well of width (L), such
that (V=0) inside and (V=Vo) outside the well. Find the eigenfunctions and the eigenvalyes.

@ [1-¢] Explain the effect of well depth on the probability of finding the electron and the effect of well size
R on energy levels.

& [2-a] Compare between Fermi-Dirac and Maxwell-Boltzmann distributions.
@ [2-b] Draw the band diagram and indicate the ¥ermi level for:
& i) Conductors ii) Semiconductors iii) Insulators

% [2-c] Electrons with a maximuom Kinetic energy of 3¢V are ejected from a metal surface by ultraviolet
& radiation of 1500A. Compute:-
4l i) the work function of the metal ii) the threshold wavelength iii) the stopping potential

& [3-a]Define the transition temperature of a seperconductor and describe two ways to determine it.

@ [3-b] Discuss the Meissner effect then compare between typel and typell superconductors.

% [3-¢] Calculate the emitted frequency and wavelengthwhen an electron in a three-dimensionalwell makes
@ a transition from the second excited state to the ground state.- Assume the well is cubic of side
% iength 0.5nm. '
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L@ [4-a] Draw the following: (101),(111), {011),[230],{113]
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L‘/,\Q. [4-c] In X-ray diffraction experiment if the angle of the first order diffraction 6 = 35° and the wave
@‘ length is A = 2.5 A°, Calculate the distance d between planes

[4-b] Define: Space lattice-Unit cell-Crystal systems-Coerdination number-Miller indices.

AA
@ [5-a] Explain the optical absorption and draw the band diagrams for:
@ i) intrinsic semiconductors ii) extrinsic semiconductors
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%ﬁ [5-b] Findand draw the number of atoms per unit cell for the following: SC, BCC and FCC
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@ [5-c] Calculate the inter-planer distance for:- ‘

% (100), (111) planes in a simple cubic with iatiice constant of 4.2x10™"m. B
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@ [6-a] Define:- refractive index-direct and indirect band gap semiconductors-colour centers-excitons.

R
@ [6-b] Explain the physical origin of K,L and Mseries of X-ray.
P

@ [6-c] In Coolidge tube if the high tension voltageV = 25 KV, calculate the velocity of the accelerated |

@ electrons v and if an electron looses all its energy calculate the frequency and wavelength of the
@ produced X-ray.
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