One of the great laws of physics is
Faraday's law of induction. which
savs that a changing magnetic flux
produces an induced emf. This photo
shows a bar magnet moving inside a
coil of wire, and the galvanometer
registers an induced current. This
phenomenon  of  electromagnetic
induction is the basis for many prac-
tical devices. from generators to
alternators to transformers, tape
recording. and computer memory.
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CHAPTER2 ]

Electromagnetic Induction and
Faraday’s Law

n Chapter 20, we discussed two ways in which electricity and magnetism arc

related: (1) an electric current produces a magnetic field; and (2) a magnetic

field exerts a force on an electric current or moving electric charge. These
discoveries were made in 18201821, Scientists then began to wonder: if electric
currents produce a magnetic field, is it possible that a magnetic field can
produce an electric current? Ten years later the American Joseph Henry
(1797-1878) and the Englishman Michael Faraday (1791-1867) independently
found that it was possible. Henry actually made the discovery first. But Faraday
published his results earlier and investigated the subject in more detail. We now
discuss this phenomenon and some of its world-changing applications such as
the electric generator.

mlnduced EMF

In his attempt to produce an electric current from a magnetic field, Faraday
used an apparatus like that shown in Fig. 21-1. A coil of wire, X, was connected
to a battery. The current that flowed through X produced a magnetic field that
was intensified by the iron core around which the wire was wrapped. Faraday
hoped that a strong steady current in X would produce a great enough magnetic
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