Problem 1: (5 points)

Write Maxwell’s equations in the integral form.
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Problem 2: (15 points)

A rod of length L has a total charge O smeared uniformly over it. A test
charge q is a distance a away from the rod’s midpoint.

a) What is the force that the rod exerts on the test charge?
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b) What is the force at a>>L?

- Q
a = [, LF = ({:7759 g(az (’J \




Problem 3: (20 points)

a) A rod with resistance R is pushed with a velocity v along the two parallel, horizontal rails that are
a distance / apart. The rails have no resistance and are connected by a capacitor C. There is a
constant uniform magnetic field as shown. If the capacitor has zero charge at =0, find the charge on

the capacitor as a function of time (determine the equation for the charge, do not solve it). Ignore

the self-inductance of the circuit.
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6 In part a) suppose that the self-inductance is L. Write the equation for the charge on the capacitor’s
plates.
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, Problem 4: (20 points)
{

a) An insulating sphere of radius R has charge uniformly spread through it with a
charge density p . Find the electric field everywhere.
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¢) If p isafunctionof », p=ar, where r is a distance from the center of the sphere, & = const,
find the electric field everywhere.
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Problem 5: (15 points)

Consider two parallel plates of area 4 in some circuit:
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The electric field is a function of time £ = E; COS@ . Find the current i in the wire and show
that it is equal to the displacement current between the plates.
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Problem 6: (15 points)

Consider three 1nﬁmte1y long wires in the plane of the paper ( l3 is in the opposite direction

with respect to 11 and 12)
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Find the force exerted on a length / of the center wire.
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Problem% (15 points)

a) Write Kirchhoff’s rules for this circuit below.
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b) Find the current through resistor R, assuming that R, = R, = R; = R and ¥, and ¥, are given.
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c) Find the voltage drop across the resistor R; assuming that R, = R, = R; = R and ¥, and V/, are given.

a ‘ ‘
L = Li-\’(/

P _éi_ VirdVa v,
R R
\/ - 2, /a(/f OZV|+\/2, — ﬂ_’_f__\_/_é

2 3R




