
Chapter 30

Induction and Inductance



30-5 Self-Induction

When current flow in an inductor a 
process called self induction happen. This 
process (see Figure), and the emf that 
appears is called a self-induced emf. It 
obeys Faraday’s law of induction just as 
other induced emfs do. For any inductor 
of inductance L and number of turns N
and current i,
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30-5 Self-Induction

Faraday’s law tells us that
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By combining these equations, we can write
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An induced emf
LE appears in any coil in which the current is

changing.

Note: Thus, in any inductor (such as a coil, a solenoid, or a toroid) a 
self-induced emf appears whenever the current changes with time. 
The magnitude of the current has no influence on the magnitude of 
the induced emf; only the rate of change of the current counts.







30-6 RL Circuits

If a constant emf E is introduced into a single-loop circuit

containing a resistance R and an inductance L, the current rises to an

equilibrium value of
R

E
according to
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Here ,L the inductive time constant, is given by
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30-6 RL Circuits
Plot (a) and (b) shows how the potential differences VR (= iR) across 
the resistor and L

di
V L
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 
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  across the inductor vary with

time for particular values of , , and .L RE

When the source of constant e m f is removed and replaced by a conductor, the 
current decays from a value i0 according to:
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30-7 Energy Stored in a Magnetic 
Field

If an inductor L carries a current i, the inductor’s magnetic 
field stores an energy given by
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An RL circuit.
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