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1. Changing Current

The current | through an

Isolated coll varies with time.

A Coil Reacting to Its Own Current

2. Changing Flux

This alters the magnetic flux
Oy, linking the coil itself.

Electrical Inertia

3. Self-Induction

An induced emf Is generated,

strictly opposing the change
IN current.
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The Flux-Linkage Relation

For a closely wound coil of N turns, the total flux linkage is directly proportional to the
current |.

Self-Inductance
(Constant of Proportionality)

Current
(Ampere, A)

Total Flux Linkage
(Weber, Wb)
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The Rule of Dynamic Opposition

When current varies with time, the changing flux induces an emf that acts as a back emf.

© BACKEMF

Opposes any increase
or decrease in current,
establishing the coll’s

electrical inertia.

Self-induced Dictated by Lenz's Self-Inductance Rate of change
EMF Law—it opposes the of current
change in current




Anatomy of a Solenoid’s Inductance

Length (/)

n turns per unit length

Length (/)

Total turns N = nl

Area (A) — Ho nzAl

® Inductance depends only on
the geometry of the coil, not
on the current.

® Derived from the magnetic
field B = uy n linside a long
solenoid.



The Impact of a Magnetic Core A
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Air-Core Solenoid Magnetic-Core Solenoid

Permeability: Lo (Free space) Permeability: B = plho
Formula: Lo = pgn?Al Formula: L = pponAl

* Exam Tip: Inserting a high-permeability material (like soft iron, Y, >> 1) acts as a multiplier,
7% drastically increasing self-inductance.




Key Takeaways: Self-Inductance

TopAll

r

Success

v/ Concept: Self-induction is "electrical inertia." A coil opposes any change to its
own current via a back-emf.

v/ Core Equations: Flux linkage is N®g = LI, and induced emf is € = -L (dl/dt).

v/ Dependencies: L depends exclusively on the coil's geometry (A, |, n) and the
core material's permeability (u,).
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