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Ex1. Find Vg, Vy, and V. in polar phasor form. f:=2-kHz

Irm
V(o) R =500-Q © =2-mf 0=1257-10" -1 .
6-V-e sec
f:=2-kH &
. z @ = L:=80-mH Zy ~jolL Z y, = 1.005j kQ
C =0.4-uF ZC::L Z ¢ = 0.199 *kQ
T yorc

. 1
Zeqy RtjoOL+—r

Z ... =500 +806.366] *Q
eq ioC eq
2 2 806
5007 + 806~ =948.491 atan|—— | =58.187 *deg Zeq =948.5Q/ 58.2°
500
—4004
Veel© .
find the current: 1 .= 6-Ve magnitude: 6-v =6.326°"mA angle: 0-deg- 58.2-deg =—58.2 *deg
Z oq 948.5-Q
I=6.326mA /-58.2°
find the magnitude find the angle
Vg “IR 6.326:-mA-500-Q =3.163°V -58.2-deg + 0-deg =—58.2 *deg Vg =3.163V /-58.2°
Vi “LZy, 6.326:-mA-1005-Q =6.358°V -58.2-deg + 90-deg =31.8°deg V =6.358V /31.8°
Ve =lZc 6.326-mA-(-199)-Q =-1.259°V  -58.2-deg + (90)-deg =31.8°deg V=-1.259V /31.8°
OR: 6.326:mA-(199)-Q =1.259°V -58.2-deg + (- 90)-deg =—148.2 *deg Ve =1259V [-148.2°

OR, you can also find these voltages directly, using a voltage divider. I.E. to find V. directly:
1

joC 1 1

Ve~ 6-V = - - - 6-V = 5 6-V
R+joLt 1 R-(jo-C) +j oL (joC)+1 R-(j&C)— 0 LC+1
1 2 . .
= 5 6V <l -0 ~L~C> =-4.053 j-o-R-C =2.513j
<l - ~L~C> +j-oR-C
6-V (-4.053-2513.j ) _ 6:V:(-4.053-2.513j )

-4.053+2.513-j (-4.053- 2513+ ) (4.053)%+ 2.513°
6-V-(-4.053 - 2.513-j ) =—24.318 — 15.078] *V
(-4.053)% + 2.513% =22.742
_ (24.318 15.078j

22.742 22.742

magnitude: 4/ 1.069% 1 0.663° = 1.258

-0.663 =31.81"deg
69

>~V =-1.069 — 0.663j *V

angle: atan(

but this is actually in the third quadrant,
so modify your calculator's results:

31.81-deg — 180-deg =—148.19 *deg

= 1.258V /-148.20 ECE 3600 Phasor Examples p1
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L, =2-mH

i o~ T
Ex2. a)FindZ,. f=25kHz o =2nf o=1571-10" Jrad
sec j-o-Ly =31.416j*Q
Left branch R :=200-Q
Zy= Z ) =63.662j*Q C=luk |
1 1 —
ot L, =8 mH
Right branch 2~ om
Z,.=joLy+R  Z =200 +125664j Q jroLp =125.664j°Q
O
. 1 . 1 R.ioL
Z .. =iwoL = ‘oL ) +j-oLy
eq ! 1+ | | J 1+ . = joLy+ :
R+jwlsy 1 R+joLy

j-o-C

Sometimes it's worth simplifying a little before puttiing in numbers.

jjoLg+ 5
l-o-CLjy+joCR

V/

eq = 314167 Q.+

-0.974 + 3.142+

31416 -Q

(200 + 125.664:))-Q [-0.974 — 3.142']
-0.974 - 3.142j

N (200 + 125.664-j)-(-0.974 — 3.142-j )

31416 -Q
0.974° 4 3.142

) _

. ((200-(-0.974) — 125.664-(-3.142)) + (125.664-(- 0.974) — 200-3.142)-j)-Q

31416 -Q

. (200.036288 — 750.796736-j)-Q

0.974° 4 3.142

10.82084

A[18.49% 4 37.97* =42.233

b) Vi =12V FindI,, Ve Iy =

Iy =284mA /84.04°

Vo “Ipp(18.486 - 69.384: )-Q

84.04-deg + atan(
1

= 31.416-j -Q+ 18.486-Q — 69.384-j-Q =18.486 — 37.968; *Q

atan| =727 | =—64.036 ~deg Z,,=4224Q/-64.04
18.49
Vin 12:V
=284.091 *mA 20-deg — (- 64.04)-deg =84.04 *deg
Zog 42240

= 284-mA-e/* T 1220485 +282.569) *mA

284~mA4/ 18.486° + 69.384%-Q =20.392+V

-69.384) _ 8.959deg
486

Vo =204V /8.96°

To find Vg 1 You could then use another voltage divider to find Vg or V,.
directly: 1 .
y +joC
Ver= ) Vin = Vin = oL
joL+ jjoLy - +joCl+1 J 1 032~L1~C+1
+joC R+joly R+joL,
1 1
= V, = V.
. m . . m
oLy ) ]'0)'L1'<R7]'(0'L2> )
—————0"L;C+1 S o LpCil
R+i-oL 2
+joLy R+ (0Ly)
7.l 20deg .
- : vy, o= o zve = 2V 20110390
o LiLy, oL R 0.58816-¢ 11034 0.58816
o o-L{C+1 +J'ﬁ =20.4V [/ 8.96° Same
R+ (oLp) R*+ (oLy)
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V ¢ =20.153 +3.178j *V
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=2 Confinved Find by “r Ryl 4/2002 125.664> =236.202 atan 125.664 =32.142+de
Z . =200 +125.664j -Q TAehT = o0 | 5
.l 8:90deg .
I, = 24Ve - 204V 506-321420  =864mA 2318
236.202.Q. ¢l 32 142 deg 236.202-Q
o
Or, directly by R+joL, i 111
Current divider: Iy 4 = 1 = I =
L2 | L1 ; : L1 > ‘
jocr L J.o).C.<R+J.(o.L2>+ 1 1-@-CLjy+joCR
R+J(0L2
o-'C-R
i . 2 ) _ .
denominator: J(l B 032~C-L2> . (03~C-R)2 — 3289 atan ) + 180-deg =107.224 *deg
A 84.04deg .
1, = ohmAe _ BBAMA 00041072240 =86.4mA [-23.18
3 289.‘3j~107.224deg 3.289
’ Iy, =79.404 - 34.001j *mA
Ve . 1
How about I? 1 Cc~ =V C']'O)'C =20.4V /8.96° 0.015708 /90> — =320mA/98.96°
1 Q
jo-C
Or, directly by . 2
’ D ‘-C e
Current divider: 1 = ! 114 jorC (Rt jorly) o-CLy+joCR
joCy ——M — - i 0-C-(RLi-oL l.ILl - 2 . L1
R+joL, joC(Rejoly)+ I-o-CLy+joCR
o-C-R
. 2 R — . = .
numerator: J<m2~C~L2> N (m~C~R)2 ~371 atan (,)2 oL + 180-deg =122.142 *deg
~0"-CL,
denominator is the same as above. Second quadrant
122,14 deg )
Ic = 3The T ogamAe SOt 37D e A 712214 - 107.204 + 84.040 = 320mA /98.960
3.289.‘3y107.224rdeg 3.289

This current is greater than the input current. What's going on?
The angle between I & I , is big enough that they somewhat cancel each other out.
Check Kirchoff's Current Law: T+ Iy =29.485 +282.569) *‘mA = Iy =29.485 +282.569] ‘mA

. rad
Ex 3. a) Find Z,. i(t) = 25~mA~cos<377-seC~t+ 10~deg>
— =
1

e x . 10deg 7 | Z{:=(120- 60-))-Q
I =25mA-e s V. =10V /200 ]
V. =10-V.e? T8

m

Vin 10V @ R=50-0

Zyp=— = /-20 - 10° =400Q /-30°
I 25-mA

7o\ 2,="
]

Z 1 =346.41 -200] *Q

Zy=Zy-R-Zy = (346.41-200 )-Q- 50-Q— (120 - 60-j)-Q =176.41 — 140 *Q

b) Circle 1: i) The source current leads the source voltage <--- answer, because 10° > -20°.

ii) The source voltage leads the source current ECE 3600 Phasor Examples p3
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Ex 4. a) Find V;, in polar form.
I7:=100-mA Z :=(80- 60-j)-Q 031:1000-@ Iy ‘LIR J;IZZ 100 /0° mA

Vi 172 Vi =86 *V @ R =50-Q ‘
W § Z | Z:=(80-60j)-Q
8%+ 6% =10 atan<6> =-36.87 *deg |
8

V,, = 10V [-36.9°

A\ . . .
b) Find kyin polar form.  Ip = m-_ 10v [-36.90 = lOV~cos(f36.9~deg)+j~lOV
R 50-Q 50-Q 50-Q

-sin(-36.9-deg) =160 — 120i *mA

Ip=Ig+Iz= (160~ 120-j )-mA+ 100-mA =260 — 120j *mA

-120) . B A4 Q0
2602+ 1202 =286.356 atan( 260 ) =-24.78 *deg Iy =286mA /-24.8

c) Circle 1: i) The source current leads the source voltage ii) The source voltage leads the source current

answer i), -24.8° > -36.9°

Ex 5. a) The impedance Z (above) is made of two components in series. What are they and what are their values?
Z =80-60j *Q
Must have a resistor because there is a real part.
R =Re(Z) R =80-Q

Must have a capacitor because the imaginary part is negative.
-1 -1 S

Im(Z) =-60-Q = — C .= C =16.667 *uF
o-C o-Im(Z)
-
b) The impedance Z is made of two components in parallel. What are they and what are their values?
Z =80-60j *Q
Must have a resistor because there is a real part.
Must have a capacitor because the imaginary part is negative.
7 - 1 1 1 80+ 60 ) _ 80+60j  80+60j 1
1 . ~60-i )- ;q 2 2 1
L ijec Z (80— 60-j )-Q |80+ 60 80% 1 60 0,000 ©
R 1 — — 1 1
~ =810 +6°10°j Q' = —+joC
Z R
l = .008~l R = ! R =125-Q
R Q 0081
Q
1
.006-—
1 Q E—
®-C = .006-— C .= C=6yF ——— R =125-Q
Q ®
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