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Answer six out the seven problems. Partial credits are based on the clarity and the quality of the
work you show.
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1. Consider two concentric conducting spheres. The outer one (innerbradiduter
radiusc) is hollow and initially has a charge of —3Q on it. The inner one (rajlissa

solid conductor and has a charge of +2Q on it. A) Find the charge distribution. B) Find
and graph the electric field as a function of radius r. C) If the two spheres are connected
using a conducting wire, what is the new charge distribution?
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2. Along, cylindrical wire of radiua carries current uniformly distributed over its
cross-sectional area. A) Find the magnetic field everywhere (r<a, and r>a); B) Find the
magnetic field energy per unit length within the wire.



3. For the circuit shown, find the potential difference between paiatslb.
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4. In the figure shown, find the magnetic field at point P, which is at the common center
of the two semicircular arcs.




5 A small coil of N turns has its plane perpendicular to a uniform magnetic field B as
shown. The coil is connected to a current integrator, a device used to measure the total
charge passing through it. Find the charge passing through the coll if the coil is rotated
through 180 about its diameter.

N turns

JULUOLLLY




6. The circular plates in the figure below have a radius R. Find the magnetic field at a
point between the plates and at a distance r (r<R) from the axis of the plates when the
current into the positive plate is I.




7. You have a 20@ resistor, a 0.4-H inductor. Suppose you take the resistor and the
inductor and make a series circuit with a voltage source that has voltage amplitude 30.0V
and an angular frequency of 250 rad/s. A) What is the impedance of the circuit?

B) What is the phase angje of the voltage source with respect to the current? Does the

voltage lag or lead the current? C) Construct the phasor diagram.
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