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Example 32 — 1

Charging capacitor. A 30-pF air-gap capacitor has circular plates of area A=100cm?. It
s charged by a 70-V battery through a 2.0-C2 resistor. At the instant the battery is
connected, the electric field between the plates is changing most rapidly. At this instance,
calculate (a) the current into the plates, and (b) the rate of change of electric field
between the plates. (c) Determine the magnetic field induced between the plates.
Assume E is uniform between the plates at any instant and is zero at all points beyond

the edges of the plates.
Since this is an RC circuit, the charge on the plates is: @O= CP}](I ~ g"f’*’*’:)

For the initial current (t=0), we differentiate the charge with respect to time.

I _do| _ (N, 5 1IRC Vo _ 70V _ 25 4
a — =
dt|_, RC ., R 20Q-
The electric fieldis z_ .2 _ 2/4
€y &
Change of the 4z agjar S i

electricfieldis @ 4g,  (885x1072 C?/N-m*)-(1.0x107m?)
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Example 32 — 1

(c) Determine the magnetic field induced between the plates. Assume E is uniform
between the plates at any instant and is zero at all points beyond the edaes of the plates.

AR

The magnetic field lines generated by changing electric field is e
perpendicular to E and is circular due to symmetry

neB? = d®
Whose law can We use to ::Ietenlﬂne B* ‘ﬁﬂ dl = pyg, —E
Extended Ampere’'s Law w/ I,,,=0! df

We choose a circular path of radius r, centered at the center of the plane, following the B.

For 1<, the electric fluxis @z =EA = Exr® since E is uniform throughout the plate
d (EFH‘E] AE
So from Ampere's law, we obtain B - (277) = 15, = = jtys,mr? =
- B r dE

SolvingforB > |5 = 14 &, 5 FOr r<roy
Since We assume E=¢;J for > piate the electric fluxbeyond @, = E4 = E:rrpzfmg
the plate is fully :I:n::ntalne::l msu:lfe the surface. d ( ij{m] o
>0 from Ampere’'s law, we obtain B . [zm] = i 5 = =Fugﬂmjhm -

2
Solving for % p = Hof0lpiae dE|  Forpr
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