Physics 200C


Mid Term Exam 

05-May-08
Dr. Cebra






Name:  _________________

Instructions: Work all parts of each problems (each problem worth 50 points). No notes, calculators, etc. Please write your name on every page – they could be separated. Staple additional sheet to their respective problems.
1.  A plane wave in air is incident (normal incidence) upon an optical element (index of refraction n2) with a dielectric coating (index of refraction n1). By adjusting the thickness of the dielectric coating, it is possible to provide an anti-reflection coating for a specific incident frequency.
a) Determine the transmission and reflection coefficients as a function of frequency and the two indices of refraction .

b) What thickness d and index of refraction n1  are necessary to make an anti-reflection coating for a frequency 0?.
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2. Consider a molecule oscillating at frequency r with amplitude A. Its polarizability as a function of time is:
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When this molecule is illuminated by an optical field 
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, it develops a dipole moment that oscillates with components at the frequencies  and 
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a) Determine the power radiated per unit solid angle as a function of  the polar angle .
b) The power radiated is linear in the incident intensity, so it may be regarded as scattering of the incident light. Determine the differential scattering cross section at the original frequency of the light  (Rayleigh Scattrering).
Phys 200C






Name:  _________________

3. The classical model of the hydrogen atom has the electron revolving in a circular orbit of radius r and kinetic energy 
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a) Calculate the fraction energy that would be radiated per revolution

b) Quantum mechanics prescribes that for the nth level, 
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. Determine the fraction energy loss per revolution for the n=2 and n=3 level.
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