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Review of Sine & Cosine
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Derivative shifts 90° to the left
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Taking a second derivative inverts a sinusoid.
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Hooke’s Law
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Pervasine  In nature
>~

also swings, flutes, electron orbits, light waves, sound waves...
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Complex numbers
 Cartesian and Polar forms on complex plane.

* Not vectors, though they add like vectors.
» Can multiply two together (not so with vectors).
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http://en.wikipedia.org/wiki/Phasor for nice animations
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Complex Numbers
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Complex Exponentials — Phasor

» All algebraic operations work with complex numbers.
* What does it mean to raise something to an imaginary power?
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Cartesian and Polar forms
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Cartesian and Polar forms (cont...)
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Multiplying by a Complex Number
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Dividing by a Complex Number
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Rotating by + or - 90°
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Multiplying by ; shifts the phase of the spinning phasor by 90°
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Just like a sinusoid and Hooke’s Law: shifts 90° with each derivative
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Complex Conjugates
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Voltages and Currents are Real
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Superposition Revealed

The forward and backward spinning
phasors within two sinusoids at the
same frequency group independently.

A Cos (wt+s) + P\a\&:g(u\s—t—\—G;w

IS al SinoSerd o@ Cr‘equef\ w

101 SRS , \8 ea] -wt
Pre™ ™ | Bre Mg e
> > > >

\/'\(\/ W

g"“s\& conplex numbe— and g Cor\!\@‘eme«\'\-
QOmp\e\‘e\\S describe 1tg phase ande O\N\P\‘T‘Jd&

Rotate as 2
rigid bodies

108

© Stetten 2012



