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1) The picture shove shows a Jong, wide conducting sheet of height 2a, width 2 through which a current of
uniform area-density J = Joil - (y/a)?] Aows towards the observer.

® la) (15 points) Imagine a reclangular cross-section of width 2 and height 2y, centered on the
orgin and orsented perpendicular to the flow of electric current. How much current fows through that
cross-section if 1) T < band y < a? it} r < band y > a?
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2) Consider the torcidal solenoid of aross-section shown above. The beight h, the radii a and b,
and the time-varying current {(¢) are oll known,

© 22) (5 points)  Find the magnitude of the magnetic field within the solencid, as a function of radial
distance from the center of the solenoid.
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® 2b} (10 points) Find the magnitude of the electromotive force indnced across the leads of the solenoid.
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o 1b) (8 points) In order to find the Beld due to this d of eurrent, you will have 10
exploit & symmetry that is present in the problem. Clearly identify that symmetry and tel] the grader
how you will use it to calculste the magnetic feld.
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o 1c) (10 points)  Find the magnitude and direction of the magnetic Seld at agy point along the y-axis.
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($3) Bu= ZH2T (75 %)

* 2¢) (5 points) What is the inductance of the solencid?
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© 2d) (5 points) Write (or derive) an th ion for the of an N-turn cylindrical solenoid.
of radius a aud longitudinal length = (where x >> a).
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® 2¢) (5 points) Show that in the it b—a = d << a, the inductance of the toroidal solencid reduces
to the expression for the of a Jong solenoid of sectional area hd and length
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3) The following questions alfl refer to the circuit shown above. For convenience, we'll refer 1o the branch
mwmwmwnmxﬂummmmuumnmz

¢ 3) (5 points) Find the RMS current through branch 1 and through branch 2.
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* 3b) (6 points)  'Will the current through branch 1 lead or lag the voltage across it? By how mueh?
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® 3¢) (5 points)  Will the current through branch 2 lesd ot lag the voltage across it? By how much?
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® 3d) (5 points) Sketch the phasor disgram that will describe how the fmpedance in branch 2 combines
with the impedance impeds !

in branch 1 to give us the effective a8 seon by the
Inbel the diagram with the relevent branch impedances (or inverse-impedances) snd phase angles.
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o 30) (5 points) Fow large In the effective when the driving frequency s vuned so thet 1t is
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