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1} In the diagram above, a rectangular condneting loop (dimensions @ and b, resistance 1)
and a long straight wire that carrie

=it in the plane of the page. They v

an electrical enrrent / are both oriented so that they
1, for the duraiion of the problem, remain in the plane

of the page with the wire carrying an electrical enrrent { parallel to the right ide of the
conducting loop at a distance & Lo that side (as shown)

s luj (10 poims]  Assumning the conducting loop remai
is pulled away at o speed v,

in the loop? In what direc

xed in space while the wire
at is the magnitude of the resulting current induced

s that induced current traveling ou the side clusest to
the wire (with or against the current direction in the wire?)
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s 1h) (U} pumtq\ How large and in what direction is the force exerted on the loop by
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2) A uniform cireular ring of charge € and radius £ rotates around its longitudinal symmerry
axts with an angular velocity &, shown.

® 2a} (5 points]  Find the (vector) magnetic dipole mowent of the ring
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o 2h) {10 poinis]  Find the (vector) magnetic field due to the ring at a poit (P) on
the longitndinal symmetry axis. a distance = from the center of the rin;
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o 1b) Continued. ..

s 1¢) (5 points)  How large and in what direction is the force exerted on the wire by
the condneting loop? s this result consistent with Lenz's Law? Explain
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Find the net torque on the conducting loop. For full credit, the grader
rmst be able to follow the logie of your caleulation
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Now, let's teplace the ring with a washer of inner-radius @ aud oirer-
b that carries a surface charge density
0 1L
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e roweasures the distance from the center of the washer to a puint within the
r. Fid the (vecror) magnetic tiekd due to the ving at 2
wlinal svimetry axis, a distance : from the center of the ¢
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® de) (G pts) By what phase angle will the output voltage lead or lag the input voltage:!
Under what conditions will it lead? ... lag?
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ure classitied by the frequeney-range of the signals they deliver to their output. Hi
pass and low-puss filters preferentially pass high- and low-frequency signals, respectively,
Band-pass filters ¢ 5 als that have fequencies within some range (or
band'} of frequenc tually remove signals whose
some range of requencies.
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s 3a) (5 pts)  Qualitatively discuss how the components in the eireuit above will react to
input signals over a very broad range of frequencies (say, 0 Hz to o Hz). Explain how
their respective behaviors, faken together, will make the cireuit shown above helave
like & band-pass filter.
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® 3d) (10 pts) Do a quick, qualitative sketch of the output voltage vs. the frequency
of the input signal. The width of that peak, Aw, is usnally taken to be the "Full
Width at Half-Maximun® (FWHM) - the distance (in frequency-space) between the
two poiuts at which the output voltage amplitude is hall the input smplitude. Find
the bandwidth of this filter, and discuss how oue might achieve a sufficiently narrow
peak without sacrificing output. amplitude.
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e 3hy (10 pts)  Ifthe al on the input has an tms voltage Vi, ., and a frequency @, e o B s 1 :
how large is the rus voltage at the output? At what frequency will this ontpnt voltage Wlrgs =~ \/; 2 i e = A L\ 4 JH’ = 'TF‘}
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