Physics 2400 Midterm |, take-home project March 1, 2011

Show all your work and indicate your reasoning in order to receive the most credit. You
are welcome to discuss the problems with anyone you want (including your classmates
and theinstructor) but the solutions have to be executed and submitted individually.

1. (20pt) Evaluate the following sum:
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On the same graph plot your answer and the sum of the first Steréq. (1). Use the
interval —5. < x < 5. for plotting.

2. (40pt) An infinite hollow conducting circular cylinder ohit radius is cut into four
equal parts by the planes= 0, y = 0. (See Fig. 1, z axis is along the symmetry axis of
the cylinder.) The segments in the first and third quadramt@aintained at potentials
+V, and —V; respectively, and the segments in the second and fourthrapiadre
maintained at zero potential. Find the potentigl, y) inside the cylinder.

Y

0 +Wo

Figure 1. Four part cylinder. Small circles indicated non-condugtits.

Hint 1: Find the solution of the following simpler problemthe cylinder is cut into
two equal parts by the plane= 0, with the upper half maintained at potential; /2
and the lower half maintained at potential, /2. (See Fig. 2.) Use the superposition
principle to solve the original problem.

Hint 2: In order to solve the problem of Hint 1, use the follagiconformal transfor-
mation )
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that maps the interior of the cylinder’s crossection ontupper half of thev plane.
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Figure 2: Auxiliary problem - two part cylinder.
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