Chapter 7

Capacitor and Inductor
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Inductor is used to store energy in electromagnetic field



Inductor is storing energy through charging process
and returning energy through discharging process
Over total cycle ideal inductor never dissipate energy

7.5 A 100 mH inductor has voltage v; = 2e~ V across its terminals.
Determine the resulting inductor current if i 1(=0.5)=1A.

Ans: —%‘-’e‘-" +30.9A.
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Energy stored in the Inductor is computed by

wy (1) = 3Li?
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Important Characteristics of an Ideal Inductor

There is no voltage across an inductor if the current through it is
not changing with time. An inductor is therefore a short circuit
to dc.

A finite amount of energy can be stored in an inductor even if
the voltage across the inductor is zero, such as when the current
through it is constant.

It is impossible to change the current through an inductor by a
finite amount in zero time, for this requires an infinite voltage
across the inductor. An inductor resists an abrupt change in the
current through it in a manner analogous to the way a mass resists
an abrupt change in its velocity.

The inductor never dissipates energy, but only stores it. Although
this is true for the mathematical model, it is not true for a physical
inductor due to series resistances.
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m=1->v =3v
m,=0—->v, =0v
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Find total energy stored in the following circuit
V, =50(2) =100v

100
M COR
= 102(420) } _5?30 =—HoA
20 uF == 50 () 40 0 SH L
We = (2044)(100)° =0.130ule
W, :%(5)(—1.6)2 =6.4Joule

W, =W, +W,_ =6.5Joule



