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® 1a) (15 points)  Use Faraday's law to calculate the self-inductance of the arrangement.
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® 1b) (10 pts) Vﬁbmmwthﬁmmﬁumwﬁdﬂum.
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® 2a) (10 points) A circular, conducting loop of radius R lies in the zy-plane, centered on the origin.
A current / flows through the loop such that at x = +R, the current is headed in the +§ direction, and
at z = —R the current is headed in the —§ direction. Derive the resultant magnetic field (magnitude
and direction) at every point along the z-axis.
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* 2b) (10 points) Let's replace the loop with an infinitesimally-thin, uniform ring of electric charge that
extends from r to r + dr. If the surface charge-density on the ring is given by o and the ring rotates
about the z-axis with a constant angular velocity & (recall, the direction of & is obtained by using the
right-hand rule with the physical motion of points on the ring) find the magnitude and direction of the

field at every point along the z-axis.
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® lc) (5 pts) M.L-mumwmm(wmmm)méum
capacitance per unit length. Calculate wquphmmwmmmmu
evaluation of transmission lines. Care to guess what it is?
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® 2c) (10 points) Now lets replace the thin ring of part b with a washer that extends from r = a to
r=b.mﬁmmﬁmthmwﬂhnmdﬂmdﬂq
"(')'m;‘i
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field produced at every point on the z-axis.
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