= 10} (5 points]  In order to fod the magnetic ficld due to this disteibution of current, you will have to
exploil o symmetry that 8 present i the probiem. Clearly identify that symmetry ond tell the grader
how you will use ic to colewlate the magnetic field.
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1) I'he picture above shows a long, wide conducting sheet of huight 2, widsh 25 throngh which a current of
wniform arenedensity J = Jo(1 — (3/a)?] flows towards the observer.
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o 1a) (15 points)

Imagine & reclangular crosssection of width 2r and height 2y, centered oo the
origin and oricnted perpendicular to the flow of electric current. How much current fiows through thal,
cross-section 1) < band § < a? @) = < band y > a?
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= Lc) (10 points)

Find tha ler s oli fon ol Lhe Besbel et pany point along the p-axs,
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e 2c) (5 points)  What 35 the inducksnce of the solenaid?
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2) Consider the toroidel selenoid of rectangubnr crogs-section shown above, The heighs &, the mdii o and b,
aned the time-varying ewrvent £{t) ave all known.
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Find the magnitude of the magoelic Geld witlio the solenobd, as o lonction of radial
distance from the center of the solenoid.
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» 2} (5 puints)

Wrile: (ar derive) an the expression for the inductance of an N-turn eylindrical solenoid
of radius a and longitudinal length © (whers z == al.
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w 2b) (1l points)

Find the magnitude of the clectromotive foree indueed seross the lends of the solencid.
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4 = = Je} (5 points]  Show than io the Bmit b — e = o << o, Che indoesanee of thi teroidal solenoid reduces
i s ?‘i&_@. = —//éﬂﬁ"\l "l 5 l‘ﬁ (-_g-) 4= ;:.tlu: expression for the inductance of a long cylindrical solenoid of cross-seetional aren fud aod hength
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3) The following questions oll refer to the circuit shown above, For convenience, we'll refer to the branch
that contains the resistor and capacitor as branch 1 and the branch that containg the indector as heanch 2.

o Aa) (5 peints)  Find the RMS eorrent throngh hranch 1 and throngh hranch 2,
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» 4b) (3 points) Wil the current through bronch 1 lead or lag the valtage across it? By liow moeh?
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» 80) {5 points)  Will the eurrent through branch 2 lend or Iag the voltage neross 167 By how much?
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® 3d) (5 pointa)  Sketch the phasor disgram that will disseribe how the impedance i branch 2 combines
wih the impedance in branch 1 to give ns the effective impedance os seen by the vn]tage sourer, Clearly
fnbel the disgram with the mlemnt Sranch i d; {or imverse ol ) and phase angles.
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* dej (3 points] AL what frequency will the effective impedance soen by the soaree look purely resiative?
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« 3f) (3 points)  How ke is $he effortive Impedance when the driving fraquency ia tuns] so that 3 is

purely resisline?
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