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A small loop of wire (radius a) lies a distance z above the center of a large loop (radius b)
The planes of the two loops are parallel, and perpendicular (o the common axis. [a<<b]
(a) Suppose current I, flows in the big loop, find the flux ® , through the littl¢ loop.

(b) Suppose current [, flows in the little loop, find the flux @, through the big loop.

(c) Find the mutual inductances, and confirm that M, =M,,.

Att =0, the switch is closed and we assume that there is no charge on the parallel-plate capacitor.
The plates of the capacitor are circular and their radii are b,

(a) Determine Q(1) = ?and I(t) =?

(b) Find the total energy output of the battery W = ?

(c) Find the final energy stored in the capacitor W =?,

(d) Find the expression for B(r) =? at a point inside the capacitor at radius r from the center,
when the capacitor is being charged. (r <b)

(e) Find the expression for B(r) =? at a point outside the capacitor at radius r from the center,
when the capacitor is being charged. (r>1b)

A thick spherical shell (inner radius a, outer radius b) is made of dielectric material with a
. o= kg . . ,
“frozen-in" polarization P(¥) = =t where k is a constant and r is the distance from the center.

(a) Locate all the bound charges o, =7 and py =1

(b) Use Gauss’s law to find E = 7 in all three regions.
{c) Use Gauss’s law to find D=7, and then get E=?
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(d) k energy stored in the configuration W = ?
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