Review of Phasors ECE 3600 Lo

For steady-state sinusoidal response ONLY rev.
Phasors I
Time domain Phasor, frequency domain V| sin(8);
V(t) = V 1-cos(377-t+ 6) V= V€%=V,/8 =V co(8)+]V {-sn(6) !
| Real
Impedances, | V,cos(8)
Inductor
aans v, = L-d—i _ L-QI dotre) j-oo-L-{I _ej-(w-we)} AC impedance
— L L p p
dt dt , oL
. = )
V(@) = jwll(w L =
Capacitor
R | _ d i(wtr0) _ . { '-(w-tJre)}
ic= Cove = C=V € = jwC|V ¢
4{ }* C dt © dt P ’ P
. 1
lc(w) = jwCV(w) Ve(w) = ——1(w)
jwC
ZC = i = .
Resistor jwC  wC

You can use impedances just like resistances as long as you deal with the complex arithmetic.
ALL the DC circuit analysis techniques will work with AC.

series:

L Z HZ 2, +- f 1= 60-Hz w:=2-1ef 0 =377-"%

Zeq: Zl+22+23 + ...

Example: R C\ ‘ L

R -20Q L = 80-mH
C =60uF j-orL =30.159)-Q
Lm0
jrwC
Z oq "Rt Ljol = 20Q- 44.21§-Q+ 30.16§-Q =20 14.05) *Q
jrwC
J (20.9)% | (14.05-Q)° =24.44-Q atan| 24058 _ 35 09 +deg
20Q
_ _ o
Z oq = 24440351
If: vV =120-v.¢*% 1=V 2 2OV 91 /| 0--351=351 deg
Z o 24.44-Q
491-cos(35.1-deg) =4.017  4.91-5in(35.1-deg) =2.823 | =4.017 +2.822) *A

slight roundoff error
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Voltage divider:

Zn

Vzn= Viotal

Z1+Zop+Z3 4+, .
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1

o 90 deg

Eg: Vo v I@C o qpoy.g0d d42le
Z eq 24.44.61 P10 g
4421.Q
24.44-Q
217.1V [-54.90

120-V- =217.07-V [ 0+-90--351=-549 deg

Ve V ¢ =124.771 - 177.604) *V

217.1-cos(- 54.9-deg) =124.8 217.1-sin(- 54.9-deg) =-177.6

parallel: 1 Example:
i - - rad
:24_: f:=60-Hz w = 2-Tef wW=377—
. L d sec
1
Zo= -
a1 1 1 HE en
10101 L :=80-mH
S R C—|— L
1 22 23 j-orL =30.159)-Q
R =20.Q C =60.pF ! _3316102 -1
1 wlL Q
oo A c=o062102 WL
jwC 0
, 1 _ 1 _ 1 _ 1
e = = =
1,1 1 liece b 1 20621021 331610251 (5102- 1054102) ).1
R 1) jrarL R wl 20-Q Q Q Q
j-wC

1 510 21 1.054-10 2]

(5102~ 1.054-10 2] )é (51021 1.05410 %]

=19.149 +4.037) *Q

OR, If you want a polar result, it's actually easier to change the denominator to polar and then do polar division.

-2
2 2 -1.054-107-Q) _ .. 4.
51022 1 (10541022 | =511:10% -2 dan -, | = 1L9deg
! =19.569+Q [ 0--119=119 deg  Z g = 1957Q/119°
5111021
Q
If: vV =120-v.¢*% 1=V 2 120V g /| 0-11.9=-119 deg
Z o 19.57-Q
6.132-cos(- 11.9-deg) =6 6.132-sin(- 11.9-deg) =-1.264 | =6 1.265] *A
Current slight roundoff error
divider: 1 1 ( 1 )
z : : z
_ n N jraxrL _ jarL) eq
I'zn = ltotal Eg: 1 I =1 =1
1 1 1 1 1 1 jrorl
2, 2, 2 RO 2L -
1 =2 =3 Jrorl ) g132.A.d 1L0deg 19.57.d 11990
30.159.¢ 9400
I = 6132A 29372 _53979.p [ -11.9+11.9- 90=-90 deg || =-3.979-10°j *mA
30.159-Q
Duh... V. - 307910% -mA
. jrarL
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