Physics 7b
Fall 2006
Midterm Exam 2
R. Packard

Work all five problems. The first four are weighted equally and the fifth is
worth half as much. Introduce and clearly define algebraic symbols. Do not
perform numerical work until you have a final algebraic answer within a
box. Check the dimensions of your answer before inserting numbers. Work
the easiest problem first, and the next hardest, etc. If you do not understand
the question, ask the proctor for assistance.
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Charge Distribution for Problem 2. in the xz plane.

2. (20pts) As shown above, a sphere of radius R and uniform charge
density p rests on an infinite plane of surface charge density 0. Let
the origin of the coordinate system be placed at the contact point
between the sphere and the plane. The charged plane lies in the Xy
plane, z=0. Find the magnitude of the force on a particle of charge Q

located at position x=2R, y=0, z=R .
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5. (10pts) In a certain region of space, the electric potential is given by
V =y + 2xy — 4xyz. Determine the magnitude of the electric field at
the point x =y =z =1,
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