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CHAPTER SEVEN

FIGURE 7.17
(a) The flux through the circle C. (b) The electromotive
force associated with the path C.

FIGURE 7.18

The electric field on the circular path C. (a) In the
absence of sources other than the symmetrical,
oscillating current. (b) Including the electrostatic field of
two charges on the axis.

E from a knowledge of curl E alone. However, our path C is here a
circle around the center of a symmetrical system. If there are no other
electric fields around, we may assume that, on the circle C, E lies in
that plane and has a constant magnitude. Then it is a trivial matter

to predict its magnitude, since J E - ds = 27arE = &, which we
c

have already calculated. In this case, the electric field on the circle
might look like Fig. 7.18a at a particular instant. But if there are other
field sources, it could look quite different. If there happened to be a
positive and a negative charge located on the axis as shown in Fig.
7.18b, the electric field in the vicinity of the circle would be the super-
position of the electrostatic field of the two charges and the induced
electric field.

MUTUAL INDUCTANCE

7.6 Two circuits, or loops, C, and C, are fixed in position relative
to one another (Fig. 7.19). By some means, such as a battery and a
variable resistance, a controllable current I, is caused to flow in circuit
C). Let Bi(x, y, z) be the magnetic field that would exist if the current
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