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A non-uniform current described by the current density
f=.f;,-.:m(:rz—)
flows out of the plane of the page through a conducting sheet that extends horizontally from z = —3 to
1 = +% and vertically from y = ~00 to y = +00. =N = > A
T={TaF da-24dx2

e la) (10 pts) How much current will pass through a rectangular loop that extends horizontally from
—z to +z and vertically from —y to +y if1) z < § and i) > §
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e 1b) (10 pts) Find the (vector) magnetic field for all points on the z-axis. ICAAL Eﬁ
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Figure | Figure 2

* 2a) (10 points) Figure 1 shows a circular conducting loop of radius R, situated in the z,y plane,
centered on the origin. It carries a current [ which is directed in the +y direction at the top of the
loop. Derive the magnetic field (magnitude and direction) for all points on the z-axis.
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® 2b) (5 points) In Figure 2, we find a collection of conducting loops (Radius R, oriented parallel to
the z, y-plane, centered on the z-axis) that extend in steps of Az from ~-NAz to +NAz. Each carries

“a current [ which is directed in the +y direction at the to : -
. A p of the loop. Derive the magnetic
(magnitude and direction) at the center of the assembly. g e e

éxpd[:nmbm
[ o )

o R A~
2 (RALar)) %4

Note thab e feld due o logg @adesed on
- (egohe Side of &, 85 L2l 3 the teld
d"f '?'D /DCPE': 7 'U/'-f- Pﬂﬁf“w 5@3 Sl PC-'IITr

( |~ _JE.Lf 42 O\eCtian

- TR
2

* 1c) (10 pts) An electron (mass m, charge —
< d,0,0 >. If the electron has an arbital an
and direction of i) the may
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® 2¢) (10 points)  Convert the Riemann sum to an integral and eval
of finite length. Evaluate your answer (carefully) in the limit t
carrect result, T
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3) A sinusoidally-varying current of amplitude I, and angular frequency w drives the RLC network
shown abowve.

e 3a) (5 pts) Find the impedance of the RL combination.
I"’R.
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e 3b) (5 pts) 'Will the voltage across the RL combination lead or lag the current that passes through
it? By how much?
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