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1) Two Uhin, paralied, comducting shorss of dimersion ) » W are separated by & destanee d a shown
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® 1a) (18 porntal U FParaday '\ law b cabralate the wdf inductance of the arraogement
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® D) (10 pts)  Verify ywour answer to the first part using energy consderations.
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© 2a) (10 points) A circular, conducting loop of radius R lies in the x,3~plane, centerod on the origin.
A current [ Bows through the loop such that at T = + R, the current is beaded in the +§ direction, and
8l r = —R the current is beaded in the —§ direction. Derive the resultant magnetic field (magnitude
and direction) at every point along the x-axis.
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© 2b) (10 points) l‘\uﬂn&ahﬂpﬁﬁmwﬁmﬂrm.mmdm‘:&ﬂnﬂm
extends from v to r 4+ dr. If the surface charge-density on the ring is given by o aad the ring rotates
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® 1€) (3 pta)  Deliow L a4 the inctuctance per uait kength (measred along the current) and C as the
apacitasce per unit leegth w;w Thia quastity plays an important rodo in the practical
evaluation of (ransmisshon lines  Care 10 guos what it ?
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* 2c) (10 points) Now lets replace the thin ring of part b with a washer that extends from r = a to
r = b Charge is distributed aver the washer with a surface charge density

g 1
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and it rotates with a constant angular velocity J. Find the magnitnde and direction of the magnetic
field produced at every paint an the z-axis.
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‘ @ 3c) (10 punta)  For a kot of good reasoms, it @ often desrabie to prese the wure TR & e
remstivw [oad We can tuneout the reactasce n thr AC nevwers by miding @ sineor = smmle

with [t (across the two dots in the crrwt). What vaine @mid the onenr e Visr @il w o

valun of the pew imperdacce wen by the scarce” Wil core hrmen tns erw 220 omoosien 'ead
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3) An capacitor (C) and a resistor (R) are connevted in seris acoss a souree of alternating EMF (€(t) = e " . 4
€oma 08 ()] You may do the following calulations in complex space, but keep in mind, the fnal answers i S F L%
et all be rral X,  Zpe —
o 3a) (10 poista)  What is the impedance of RC ? What is tho amplitude of the current 5 | ‘=
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 3b) (10 poists) What is the voltage amplitude across the resistor? What is the voltage amplitude
am-thenmlu? Will the sum of these voltage amplitudes equal the voltage amplitude of the
source” Explam.
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