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Exam #3
Physics 248
April 28, 2004

Each problem is worth 25 points

Problem | Score




1. The cirewit below is describsed Ly the three corrents shown, each of which is a fanction
of time. At t={, the charge oo the capacitoneis zero, and the switeh is snddenly closed,
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(2] What are the three currents [y, fo, and £y at ¢ = 0, right after the switch is closed?
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th] What are the asymptotic velues of Ty, £, and f3 as § — 07
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fe] Using Kirchoffs loop law for veltages twiee, and Kirchedls current law owce, write
Ir-l'.:? three equations that could be solved for £, Iy, and I a2 & function of time. MNote
that one or two of these aquations will be differential, bot not all will!
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2, Amume the potential energy betweon an electron amd a proton is given by ¥ir)
e (2 instead of the usual Coulombe law. Using the quantization of angular mo-
mentum in units of &, decive the energies of She allowed energy bevels, as Bobr wounld
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i A crosesection of o coaxial cable 15 shown, [t consists of an inoer eylindrical wire of
rading a and an outer thin conducting “sheath” of radivs & A current f, uniformly
spread throughout the wire, flows through the moer wire, and returns theough the
skeath. Caleulate the magnetic feld for alr < a, bla < ¢ < b, ehr =
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4. Bhown below is & “parallel-plate” inductor, consisting of two sets of N wires, each wire
sirrying Lhoedependent cureest J0f). For the top plate, the currents flow into the

page, while for the bottom plete the currents flow out of the page. The width of the
plates is w, the lengih {, and the distance between them d < w1
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(] Use Ampere's law to find the magnetse fleld (magnitude and direction) in betweon
the two plates, You may sssume the field s zero cverywhere except botwenn the

plates ;
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{b) Calculste the induced emf for a single pair el of the wirs, and for the whele
syvslem b f
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{c} Calculate the mductances




