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Abstract. This is an introduction to electricity and various electric machines, and
to electrical engineering in general. We first discuss the physics of electricity, and the
basics of electrical engineering, with as a motivating example, that we discuss in detail,
the light bulbs. We then go on a discussion of radio and related topics, again by insisting
on both the underlying physics, and the machinery and engineering involved. Then we
get into electromechanics, with the various theoretical findings of Faraday, Maxwell and
others explained, and with a detailed discussion regarding the electric engines. Finally,
we discuss a number of more modern applications of electricity.



Preface

This is an introduction to electricity and various electric machines, and to electri-
cal engineering in general. We first discuss the physics of electricity, and the basics of
electrical engineering, with as a motivating example, that we discuss in detail, the light
bulbs. We then go on a discussion of radio and related topics, again by insisting on both
the underlying physics, and the machinery and engineering involved. Then we get into
electromechanics, with the various theoretical findings of Faraday, Maxwell and others ex-
plained, and with a detailed discussion regarding the electric engines. Finally, we discuss
a number of more modern applications of electricity.

Cergy, April 2025

Teo Banica
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Part I

Bulbs



And I’m underneath the streetlight
But the light of joy I know

Scared beyond belief
Way down in the shadows
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Radio



This is no ordinary love
No ordinary love

This is no ordinary love
No ordinary love
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Motors



That’s me in the corner
That’s me in the spotlight

Losing my religion
Trying to keep up with you
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Modernity



Hey, hey
You know what to do
Oh, baby, drive away

From Malibu
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