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Problem 2: Maxwell equations

Consider a square loop of side a and with resistance 2. As shown below, the loop is a
distance s from an infinite straight wire that carries a current I.
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Find the magnetic flux through the square loop. [1 point]

Suppose the infinite wire is cut, so its current drops to zero. Explain why this will cause
a current to flow through the loop In what direction will the current flow through the

loop? [1 points]
For the situation described in part ¢), what total charge passes a given point in the
loop during the time the current flows? [2 points]

An alternating current I = I, coswt flows down a long straight wire, and returns along
a coaxial conducting tube of radius a.

Does the induced electric field point in the radial, circumferential, or longitudinal
direction? Assuming that the field goes to zero as s goes to infinity, find F(s,t). |2
points|

Find the displacement current density. Integrate your answer to get the total displace-
ment current. |3 points]
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