Electricity and Magnetism - Practice Test 1 - Spring 2013

Work four of the six problems. Place the problems in the order you wish them graded. The first two problems form
the first half test; the seccond two problems form the second half test.

Problem 1.1 A spherical system has a NON-UNJFORM volume charge density p =~/ for r < a and p =0
for r > 0a where v is a constant. Compute either the electric potential everywhere or the total energy of the
system.

Problem 1.2 Calculate the clectric potential at a poiut (0,0,z) of a finite cylinder (s < o, 0 < z < )
containing a uniform volume charge density p. Work on the problem until you have a single one-dhnensional
integral to do.

Problem 1.3 An infinite cylinder of radius a contains a uniform volune charge density p. Compute the
potential difference between a point on the axis and a point on the outside surface.

Problem 1.4 Calculate the field and potential at the origin of a NON-UNIFORM spherical volume charge of
radius a and charge density p = vsin(260) where ~ is constant. (I would probably choose either field or potential
on a test).

Problem 1.5 A finite lincar charge occupies the region between — L and + L along the 2 axis and has uniform
lincar charge density A. Calculate the electric field at a point a distance 2L along the » axis.

2L

\

Problem 1.6 The clectric potential in some region of space is V = Vyz? — Vyy?. Compute the clectric field in
cylindrical coordinates. What is the charge density in the region containing the field?
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