Example 8-2

(&) Consrruct Tha P\hq:sors represem’-mj Tha, %l\owmé S\gnns}s
(o® = 5cos (317 + 50°)
15(4) = Scos (3774~ 170%
[ (+)= Scos (377+-70°)

Ia = 56_5.;0— 5 (ws 50°+J'sm§0°) = 3\214+J 3,830
Ig = 52"z 5 (cos I8 +)5in \10f) = — 4,924 46,868
— -\ 70°

-9. = SQJ =

N 5 (Cos(—70°) +jsim (-"Io“)) = |70 —-\)’4.(0‘18
(b) Wse The add Hive prope

ot P%Qsors and tha P\no\SOFS found
in (@) To find The sUM of these woweforms,

L=Tp+Tg+% = (3.2\4—4.‘124+l,7)o)+J-(3.830+0.6b8—4.6‘1‘2)
;__ = 0O +\j 0 |

Example €-3
Use the derivative property of phasors % find the time derwachi-e
of () = 1S cos (200t —20°)

AG)= 1§ cos (200t~ 20°)

—4 30°
V= i§e
' —430 —430 ~30 ;90°
\_/_‘ -.-Q,zoo)lS'e = ;\3008_ = 300€ eJ
i 560"
1/_1 = 300 €

d

ey

—

300 c.os( wot+ o)

&3



Excxmp\e 8-4
(&) Convert the WCO\\owm% phasors \ntd sinusoidal waveforms,

\/,:20+J'10 w= 500

Conventopolar Vi = 2828 [ 4s°

AT(r) = 28,28 cos (500t 45°)

4s°

V., = lovz E—J W = 500

&)= 14,4 cos (Soot —45°)

€) Use phasor Qd&(ﬁbn To find The sinusoidal Waveform
V() = () A ()

Vy = (20+j20) + (10.0 =j10.0 )
Vy= 30+ 10 = 31,62 L1844

wE) = 3le2cos (soot+ 18.4°)



8-2 Phesor cirewt mc\(%s(s

Conneetion constraints In phasor form

KVL' The olgebraic” sum of phasor Loltages arovnd
a. loop is 2ero,

ke, Tha cﬂgebmic_ sum o‘f‘ Phas::r‘ currents ato node s 2ev0,

Device Constramts in Phasor form

Resistor, U3 &) = R LRG) i? = R ER
Tnductor: ’l’l('f): Ld_‘ﬁ? \/L_: Léw I‘—
dt = ’\\ _
used dervective Property
\/L = 300‘.. E
Capacitor 1 (H)= ) ¢ T CQw Ve
dt — » -
Used derivative property
~ |\
ke =

The Impedome Concept
RN & The above relationships are of tho Form ¥ =ZT
Thio b amadagousTle Ohm’s Lawr where Z 15 defined T be The impedance

Er r‘e5|5'}or‘5 Z-R = R

For indumetors: Z = 3‘*"—-

-
For capaators: £ .= T



Example 8-5 %

The et shown below (s operu*nhj W The Stinusovdel
sfeady —statiwith )= 4cos (S ooot ). FmdMS’re&dé-sh’Q
utho\%;z,

Yés
__l £ URE)_
Rest o‘z) é m
The ) +
Cireult opf T__UZ:C"‘)
«

You. staat the problem oy ‘Fmd\mé the \mpedamcas of the. individual
components.

sz R= 1050

| ‘
= d_ = = —JZO
% jwe  j(5o00)(loa10™)

Than comes Srom cos (Sooot)
Sine Romd Care In seres Tha Same current flows through each .

L= 4[/0° = 4+c')0

[~

= Z,T= (o) (4+jo) = 40+j0
Ve = 2T =(=j20) (4+j0)= ©—j80

Appham% kv L %\véﬁ
—V + Vg + Ve =O

V= Ve +V, = (do+jo) +(ojg0) = 40 )80 = 8IUY /oL

() = B9.4%eos (So00t—b3.4°)



8-3 Basle Crant Ano.&as}s with Phasors

sTePt’  Tramsform The Qireuwth info Tha phasor domadin \o%
representin g (nputomd response sinusolds as
P\r\CLSOY‘S o *ﬁu. Passwe circut elements by
Jheir impedances,

STEP2' Uge stondard nge.\;mic. arcutt analusis +e¢\am%ues
1o+ Phason defain cirel it 1o solve forthe

desired phasor responses.

STEP3:  Inverse tansform the phasor responses hack into
+he time domauin,

For N elements connected in ser{es
ZEG = Z‘-FZ)\{- " +%I\I

Feq = R+ X
L regcance. + Lor inductor
— for Coqmq-\*or*
resistomce

Sineg. Tha current is The some for coch element connected n
0 series connection

= I=_-_.._
Ve T Ee= Zeq

UOH"&ae dwider





