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gxample 8.1 A parallel plate capacitor with circular plates of radius
1 m has a capacitance of 1 nF. At t = 0, it is connected for charging in
series with a resistor R = 1 MQuacross a 2V battery (Fig. 8.3). Calculate
the magnetic field at a point P, halfway between the centre and the
periphery of the plates after t = 10 s. (The charge on the capacitor

at time tis g () = CV Il - exp (—t/r)] where the tlme constant T is
equal t,o,_CR) % e e A h :

i 01 et OP=05m S

.
//ﬁ/,a w50 =

SOlutlon The txme constant of the CR c1rcu1t 1s T = CR = 10 S. Then
we have s : ; . = . .

q) = CV[1 - exp (—t/t)]

~=22x10° [1-exp - t/lO )] *

The electnc field in between the plates at tune t is

2
EA. 7‘50 A—n(l) m® area ofthe plates

COHSlder now a circular loop of radms (1/2) m parallel to the plates
Dassmg through P. The magnetlc ﬁeld B at all points on the loop is



along the loop and of the same value.
The flux ¢ through this loop is
@, = E x area of the loop

Ay
= XX h = % =4

2 4 4g,
The displacement current

do, 1dq _

{ ~(3
[, = &t == 0,5%x107° exp(~1)
d 50 dr.1 4 dt (

al { = 10™s. Now, applying Ampere-Maxwell law to the loop, we get

Bx2mx @ = Mo (i +14) = #o (0 +14) = 0.5x107° poexp(-1)

or;'B=0.74 % 1 08T

8.3 FELECTROMAGNETIC WAVES



