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Inductor and Inductance

• A circuit (or closed conducting path) carrying 
current I produces a magnetic field B which
causes a flux to pass through each turn of the 
circuit as shown in Figure .If the circuit has N 
identical turns, we define the flux linkage as



Inductor and Inductance

• Also, if the medium surrounding the circuit is 
linear, the flux linkage is proportional to
the current I producing it; that is,



Inductor and Inductance

• where L is  a constant of proportionality called 
the inductance of the circuit. The inductance L 
is a property of the physical arrangement of the 
circuit. A circuit or part of a circuit that has 
inductance is called an inductor. We may 
define inductance L of an inductor as the ratio of 
the magnetic flux linkage  to the current through 
the inductor; that is,



Inductor and Inductance

• The unit of inductance is the henry (H) which is the same 
as webers/ampere. Since the henry is a fairly large unit, 
inductances are usually expressed in millihenrys (mH).

• The inductance defined above is commonly referred to as 
self-inductance since the linkages are produced by the 
inductor itself. Like capacitances, we may regard 
inductance as a measure of how much magnetic energy 
is stored in an inductor. The magnetic energy (in joules) 
stored in an inductor is expressed in circuit theory as:



Inductor and Inductance

• If instead of having a single circuit we have two 
circuits carrying current  I1 and I2 as shown in 
Figure, a magnetic interaction exists between the 
circuits. Four component fluxes Ψ11,Ψ12,Ψ21 and 
Ψ22 are produced. The flux Ψ12, for example, is 
the flux passing through circuit 1 due to current 
I2 in circuit 2. If B2 in the field due to I2 and S1 
is the area of circuit 1, then
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Magnetic Energy

• Consider a differential volume in a magnetic 
field as shown in Figure . Let the volume be 
covered with conducting sheets at the top and 
bottom surfaces with current ΔI.
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Numerical 1

Calculate the self-inductance per unit 
length of an infinitely long solenoid.

Solution:

the magnetic flux inside the solenoid per unit 
length is



Numerical 1



Numerical 2

Determine the self-inductance of a coaxial cable of 
inner radius a and outer radius b.
Solution:
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Numerical 3

• Determine the inductance per unit length of a 
two-wire transmission line with separation
distance d. Each wire has radius a .

Solution:




