Name g)ﬁ/UWLZ(M

FExam #3
Physics 248
April 26, 2001

BEach problem is worth 25 points
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. Shown below is a “parallel-plate” inductor, consisting of two sets of N wires, each wire

carrying current /. For the top plate, the currents flow into the page, while for the
bottom plate the currents flow out of the page. The width of the plates is w, the length
[, and the distance between them d < w, (.
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(a) Use Ampere’s law to find the magnetic field (magnitude and direction) in between
the two plates. You may assume the field is zero everywhere except between the

plates. 6 .
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(b) Calculate the magnetic energy.
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(c) Calculate the inductance.
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2. We showed how the famous Bohr formula works for hydrogenlike atoms and, with
corrections, for X-Ray spectra involving inner electron shells. It also works well for
the energy levels of the outermost electron of any atom very near the ionization limit.
Calculate the frequency of light emitted by a Rb atom in moving from the n = 51 level
to the n = 50 level.
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3. An RC circuit is shown below.
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(a) When the capacitor is fully charged, find the amount of stored charge and the

current through each resistor. N T =0 W C
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(b) The battery is suddenly removed and replaced by a wire. Find the voltage across

the capacitor as a function of time.
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4. A planar circuit of area A lying in the x-z plane carries a current /(t) = Iy cos(2nvt).
A distance y far, far away on the y-axis is a second circuit of area a, tipped at angle 8
as shown. Find the voltage induced in the second circuit, and the mutual inductance
of the two circuits.
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