Euler’ s [dentity

e’ =cosf + jsing




Euler’ s [dentity

Substituting
¢ = In Eule'sldentity,
we obtain :
e” =cosz+jSinz
=-1+)0

e +1=0

= Most beautiful relationship
In Number theory




Real Exponentials

—(t-1)

X(t) = x(t,) +[x(t,) - x(t,)|e -

« A real exponentials is uniquely
Identified by 3 parameters:
7, X(t,), and x(t_ )

e Sum of 2 or more real exponentials
of the same time constant 7 results
In another real exponential with

time constant .

Zn(;kier :( . kijef

1=0




Complex Exponentials

X(t) = Ae!“*?)
= Acos(at + 8) + JAsin(wt + )

« A complex exponentials Is
uniquely identified by 3 parameters:
w, A, and @

e Sum of 2 or more complex
exponentials (sinusoids) of the same
frequency @ results In another
complex exponential (sinusoids)
with frequency w.

Zn: Ae " = (Zn: Ael’ jejwt
-0 =0

(A;je ) ejj‘”t
=[ Acos(wt +0) |+ j | Asin(wt + 6)]




Phasor Diagram

I |cos(wt + 6) T k(O

ONEL /

Vg (t) = Rl |cos(at + 6)

I |cos(wt + 0)




Phasor Diagram

| =|i]e '

OREL

V; =Rl =R|l|e" :
Resistor Current is
In phase with
Resistor Voltage.
I |cos(wt + )
V= (0)




Phasor Diagram
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Phasor Diagram
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ONED 90 N

V. =(joL)l, =oL]|l]e!"?

Inductor Current lags
Inductor Voltage by 90°.

. |I|cos(wt + 0)

- v (t) ﬁ




Phasor Diagram
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Phasor Diagram
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Capacitor Current leads
Capacitor Voltage 90°.
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Phasor Diagram

| =1]e R
(D V. <C e
_ 6%9@
Capacitor Current leads -

Capacitor Voltage 90°.

| nstantaneous Power

|l |cos(at + ) p(t) = j;V(T)i(T)dT

Y

.p<0:p>G; p<0i p>C; p<0; p>0i p<0; p>C
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V =V, +V +V. =2Z(
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— Vi (t) = R|l |cos(wt + 6)

v (t) =Ll \cos(a)t+9+%)
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