University of Technology
Department of Laser & Optoelectronic Engineering
Final Examination 2011-2012

Subject: Quantum Mechanics Class: 3" year
Division: Laser Time: 3 hours
Examiner: Dr. Mohammed Abdul-Redha D ate;z 9/6 /2012

Answer five questions only

(12 Marks for every question)
Q (1): a) A photon with wavelength (57(10'12 m) hit an electron due to Compton
scattering, after the collision, the photon wavelength become (7 x10"'2 m). Find the

angle of the scattering photon.

b) A photon has energy (15 eV) hit a material causing eject an electron with

velocity (21(106 m/sec). Find the work function of the material.

e Q (2): a) The stationary state for a particle in a box of length (1 nm) is:

b

2
X
l[} =+/X e 2 ,Find the probability of finding this particle in the range
(0 to 0.5 nm)

b) For an operator P = —ih% , find the Eigen value of that operator for the

wave function:y) = A elilkx—wit)

Q (3): a) Find the commutation relation of Ly, z

b) Find the reflectance of a particle hit a barrier surface, where the wave

function of the particle is: 1 = 6 e** + 3 ¢ 2%

- Q (4): Find the complete wave function P, (7,6, 9) of Hydrogen atom.

Q (5): a) Find the normalized solution and energy of particle move in oscillating

field 1,(12(x).
b) Prove that the quantum number of hydrogen atom ( m ) must be less than

the quantum number (/).

Q (6): Derive the coinplete solution in one dimension of particle moving in a

potential box, and the state energy:

o0 for x <0
V=|Ve for a>x>0 whereE>Vy
00 for x>a

Note (h=6.6x10'34 J.sec, me=9.1x10'3' kg, c=3x10° m/sec, e=16x10"° col)
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