Physics 200B


Final Exam 


17-Mar-05
Dr. Cebra

10:30 AM to 1:30 PM (sharp) 
Name:  _________________

Instructions: Work all parts of all five problems (each problem worth 50 points). No notes, calculators, etc. Please write your name on every page – they WILL be separated. Staple additional sheet to their respective problems. Please write on only one side of each page, as at least one problem will be FAXed to Brookhaven Lab.
1. A cylindrical conductor of radius b contains a cylindrical hole of radius a. The axis of the hole is parallel to the axis of the conductor but offset by a distance d, where a < d < (b-a).  The conductor carries a uniform current density J. 
a) What would the magnetic field B be, if there were no hole in the conductor?

b) What is the magnetic field B inside the hole? 

c) 
What is the surface current density, K, on the surface of the hole?
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2. A light wave (angular frequency ) with s-polarization is incident at from air (n1) onto a thin film of oil (n2) floating on deeper volume of water (n3). Thin film interference will cause minima and maxima as a function of the total phase difference between light reflected from the air-oil surface and that reflected from the oil-water surface.
a)  Determine Ts for normal incidence assuming no interference.

b)  For a given angle of incidence , determine the minimum thickness of the oil to cause a minimum in reflectance.

c) What is Rs at that minimum?
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3. Consider a polished nichrome plate (electron density ne, conductivity  ).


a) Write an expression for the complex index of refraction.

b) What is the reflectance at normal incidence to light of frequency , where  << p?
c) How far into the plate does this radiation penetrate?
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4. Consider an infinite grounded conducting sheet (lying in the x-y plane). A circular disk of radius R is cut out of this sheet, insulated from the rest of the sheet, and held at a potential V0. (The half space Green's function would reflect both an arbitrary point charge and its image charge.)
a) Determine the electric field, E, as a function of z along an axis through the center of the hole and perpendicular to the charged sheet.

b) Determine the electric potential, , for an arbitrary point along the z axis.
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5. Consider a coaxial cable with inner radius a and outer radius b. Assume that the inner conductor carries a current I(z,t) = Aei(kz-t).
a) What are the electric and magnetic fields propagating along the cable?

b) Calculate the power which is transmit down the cable.

c) What is the impedance of this transmission line?


































