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Agenda

* Phasor
 Passive Circuit Elements in the Frequency Domain
 Kirchhoff’s Laws in the Frequency Domain



Phasor

The phasor is a complex number that carries the amplitude and phase angle information of

a sinusoidal function:
v =V, cos(wt + @) =V, R{e/ WD =11 R{e/WtelP} = R{1j,e/Pe/Wt]

V=1V,%=P{V, cos(wt+ @)} (Phasor Transform)

P~ HV,e/?} = R{V;,e/%e/"t}  (Inverse Phasor Transform)



Passive Circuit Elements in the Frequency Domain

V-l relationship for a resistor:

i = I, cos(wt + 6;) = v = RI,, cos(wt + ;) o
V =RIl,el% =Rl 10,

V =RI



Passive Circuit Elements in the Frequency Domain

V-l relationship for an inductor:

di
i=IL,cos(wt+6;)) =>v=L—=—wLIL,sin(wt + 6;)

dt
V = jwLl,,el% = wLl,, 2(6; + 90°) e
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V = jwlLI



Passive Circuit Elements in the Frequency Domain

V-l relationship for a capacitor:
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Passive Circuit Elements in the Frequency Domain

Z represents the impedance of the circuit element:

V ="7I

The imaginary part of the impedance is called reactance.



Kirchhoff’s Laws in the Frequency Domain

Kirchhoff’s Voltage Law:

V1+V2+ ‘I‘Vn:O

Kirchhoff’s Current Law:

Il+12+ +In=0
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