Want to Use | = V/[] for C!

Original world Our world V,

. - & x

ic = C x dv/dt e =Ve/ ¢ < 1900
Ve = Aycos(wt+6,)) Ve =AX" < xC

ic = wCA,,cos(wt+6,,+909 e




Generally,

* Now we form a new system expresses V and | as:

Original world Our world

v(t) = A, cos(wt+6,,) V= AVXBV V =A,exp(jo,)
1(t) = A, cos(wt+6)) | = A,xg’ » | = Aexp(j0,)
R R R

C 1/ Cx™” 1/jwC

L wLx%° JjoL

* We learned x = ei® is proper for
1) +- merging for KVL / KCL
2) Unigueness



KVL or KCL?

 Summation is key for KVL and KCL!
Acos(wt + 0,) + A,cos(wt + 6,) = Acos(wt + 0)
A1X‘91 +A2X92 =Ax’

A, coswt cosh, - A, sinwt Siné,
+A, COSwt cosh, - A, sinwt Sind,

= coswt(A,cosf,+A,cosh,) — sinwt(A,Sind, +A,sind,)
= Acoswt(wt+6)



Can’t We Make it Easier?

Acos(wt + 0,) + A,cos(wt + 6,) = Acos(wt + 0)

> > X
Acos(wt +0,) * Acos(wt + 6)

A, 5
/% :
Acos(wt+60,) % |



Summation of Sinusoidal Signals

Acos(wt + 0,) + A,cos(wt + 8,) = Acos(wt + 0)

We'can “extract”
(A, 0) here

<

Rotating CW
by wt

> X —]

Acos(wt + 0)
=» For KVL KCL calculation,
vector expression is highly useful



Power of Vector Calculation

Acos(wt + 0,) + A,cos(wt + 8,) = Acos(wt + 0)

v’ For KVL and KCL, (a, b) expression is useful
We'can “extract”

v We can guarantee simplicity and unigueness
5 PHEILY d (A, 0) here

simultaneously by expressing a+ijb.

Imaginary axis
& ‘.y (a, b) =a+jb
=(a,+a,, b,+b,)




Using Euler’s Formula!

A cos(wt + 0,) + A,cos(wt + 0,) = Acos(wt + 0)
A1X‘91 +A2X92 =AX’ € For Ohm’s law
a,+jb, +a,+jb, =a+jb € For KVL and KCL

Is there any we can satisfy both?
That is,

Alxe1 = a,+jb,

]

e/? = cos ¢ +jsin ¢



Conclusion

Original world Our world
v(t) = A, cos(at+6,) V=Ax" V= A, exp(io,)
(f) = A cos(et+0) = Ax" B Thee
R » R R
Global useof 1/ (Cx%0° KVL :
C : ljwC
] Ohm’s law 7 ,90° & KCL ol

We call this as “Phasor”



