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A sinusoidal voltage/current at a given frequency , is characterized by only
two parameters : amplitude and phase

1.2 Phasors
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E.g. voltage response Time domain

e
v(t) =V, cos(wt+ @)

1.2 Phasors

Complex form: V(t) :Vmej(a’“‘P)
lAnguIar frequency w is

known in the circuit.

== Phasor form: VvV 4V_|Z¢
=

Frequency domain
A sinusoidal v/i

V(f) =V cos(a)z‘ +gr)) R

Complex transform \‘. By knowing angular
+ frequency w rads/s.

Phasor transform
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1.2 Phasors

Rotating Vector

i(t) =1, sin(at + )

m

A complex coordinatesnumber: | _e}(@*+?) — |, cos(wt +(p)+ JI.sin (a)t +(0)

Real value: i(t) — I sin(a)t_|_¢) : Imag (| ej(cot+(0))

m



1.2 Phasors

Rotating Vector

v=V_sin(at+ @)
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1.2 Phasors

Complex Numbers

- . A=a+ jb — Rectangular Coordinates
Imaginary axis

b A=|A(cosp+ jsing)
\y\ A= |A|e J?__ polar Coordinates
¢ real axis
g :
conversion: . W=m
A=a+jb—> A=|Ae'’ {

b
@ = arctg —
a

|Ae” > a+ jb { a=|Acose

e*1% —c0s90° + jsin90° =0+ j=+]j b =|Asin ¢
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1.2 Phasors

Complex Numbers

Arithmetic With Complex Numbers

Addition: A=a+jb, B=c+jd, A+B=(a+c)+j(b+d)

\ Imaginary Axis

, Real Axis
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1.2 Phasors

Complex Numbers

Arithmetic With Complex Numbers
Multiplication: A=A_Z ¢, B=B,, £ ¢p
AxB=(A,xB,) Z(0,+ ¢p)
Division: A=A Zo@,, B=B,, £ g
A/B=(A,/B,) L(p\—op)
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1.2 Phasors

Phasors

A phasor is a complex number that represents the magnitude and
phase of a sinusoid:

i cos(at+@) <—> (=1 /¢

Phasor Diagrams

e A phasor diagram is just a graph of several phasors on the complex
plane (using real and imaginary axes).

e A phasor diagram helps to visualize the relationships between
currents and voltages.
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1.2 Phasors
Complex Exponentials
A=A
Ael =|Ne"?) =|Acos(wt + ) + j|Asin( wt + @)

Re{Ae’*}=| A|cos(awt + @)
e A real-valued sinusoid is the real part of a complex exponential.

e Complex exponentials make solving for AC steady state an
algebraic problem.



