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® Do not peek at the exam until you are told to begin. You will have approximately 50 minutes to complete the
exam.

e Don’t spend too much time on any one problem. Solve ‘easy’ problems first. Go for partial credit!

e HINT: Focus on the concepts involved in the problem, the tools to be used, and the set-up. If you get these
right, all that’s left is algebra.

e Have Fun!




A non-uniform current describeq by the current density
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e 1c)'{10'pts)  An electron (mass m,
< d,0,0 >. If the electron has an or

and direction of i) the magnetic dip
_9> the torque on the atom due to the

charge —e) orbits a nucleus (chargg +Ze) located at the point
bital angular momentum given by L = Lz, find the magnitude
ole moment associated with the electron’s orbital motion and ii)
magnetic field created by the current sheet.
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Figure 1 Figure 2

e 2a) (10 points)
centered on the o
lloop. Derive the

F igure 1 sho.ws a circular conducting loop of radius R, situated in the x,y plane.
Tigin. ?t carries a current I which is directed in the +y direction at the top of t.hé
magnetic field (magnitude and direction) for all points on the z-axis

=\ = ST B o b R A
B = 335 z e ) \d i“in\ bmbf_i = \\"“ AL
Ly sk TR
; A RN PR o N )

e 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 I which is directed in the +y direction at the top of the loop. Derive the magnetic field
(magnitude and direction) at the center of the assembly.
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® 2c) (10 points)  Convert the Riemann su
of finite length. Evaluate your answer (
correct result.

m to an integral and evaluate B at the center of this solenoid
carefully) in the limit that L — oo and show it yields the

4 {3;‘\?’ 4"‘;,:,‘;;?" '_.Hi,;u “L
= = = ..Aii.irgj; \:,'{-: (o] (\ ‘Ja Hlb Y
TR N D
k&f.'f“%} ;l';'

he lg2 W w\CUt’(

[AS‘ ‘JONI- C AT, ek s e e ey,

0 > e g o 4

Sindi .




3) A sinusoidall i
y-var :
shown above. ying current of amplitude I,,,

az and angular frequency w drives the RLC network
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Find the impedance of the R, combination.
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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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