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III. (40 points) Hertz vectors. A small electric dipole (small relative to the wavelength) 
p = p0$%&'( is located a distance d/2 from an infinite conducting plane. The dipole 
vector is parallel to the plane.  
 
a. (10 points) What is the electric Hertz vector Pe for field points not inside the 
conductor? 
 
b. (15 points) For field points not inside the conductor, far from the plane (that is, r >> 
d), for short wavelengths (that is, r >> l), find the vector potential A. Use polar 
coordinates (r, q, f) shown. 
 
c. (15 points) For field points not inside the conductor, far from the plane (that is, r >> 
d), for short wavelengths (that is, r >> l), (these are conditions to be in the “radiation 
zone”), find the electric and magnetic fields E and B. Use polar coordinates (r, q, f) 
shown. As typical for the radiation zone, ignore terms in E and B that fall faster than 1/r. 
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