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PROBLEM 4 |

a) If each voltage source is independent (i.e., has its own
magnitude and phase) and each impedance is independent, find an
expression for the phasor current Iy in the bottom wire?

o — s o DYIFVI=120V./35° V; = 100V£-55°, V3 =150V.L165° and Zy
Sz = (40+70)Q, Z, = (20-j35)K2, Zs = 60Q./50°, what is Ix?

—
_‘61—'"3'_‘ c) If all three impedances are equal to Z, what is the constraint
V3 I 7 that applies to the three voltages in order for Ix to be identically

J _6_—_” = zero?
+

d) If, in addition to all three impedances being equal, all three

e voltage sources have the same magnitude, what is the constraint
that applies to the three phase angles in order for Iy to be
identically zero.

.. IN:-._;:*_—_-A—”-{ é‘ki.&)

—i - |aoNacEsE 120V 35°  _ '
I, = tao +10) 5L = 80.62,2 %6028 1423814 x-25.26

— ooV x-55° leoN.X=med i 3
2% (03390 = #0.31x-60.2¢°" 218lA % 5,25¢

— IsoVxls5°
I

(-]
8% L0 500 = 2500A % is
T, = 149381A572526° = (1.344]=)0.£350) A
Ta = 24814 4 5.256° =(24103 +j0.2272)A
+ Tz = 250043 15° =2(1.0545+12.2658)k
) Bt

=(2.'75??+3 1,3517) A

;. Tu= (216+71.858)A= 3.33A % 339° < G1.5)
PART (c)
2222222 S Ta- ;%z B Lot
Tu=0> Vi+Vat Vs = O (= g=o0) < (l.c)

THIS MEANS THAT THL VOLTAGS PHASORS, WHEMN ADDED,
MUST FoPm p cLoseD Porradw (TRIANGLE (w THIS cAST)
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|PROBLEM #] (con7'D)

PART (d)
}le= }V.aj: lvs': ¥

V, #Va+ V3 =V, . Ve a8 Vim e.“'\g3 =0
eje'+ é;92+ 6&83 =0

P LI, PP o
SO, JEO) | leredy_

1(6:-8) 2(85-81)
|+ e i =0

Il + cos (0;-8,) +cos (93'931*;1{&" (6,-8,)+s¢n(65-8,)] =0

=0 =0
sLn (9;'9:) +Sin (93'913 =0

sin(6,-0,) = "sin(6s-8,)

2. (63-8,)="(8,-8) o (6;-6, +180°)

sin(-8)= —sin (@)
cos (8130°) = ~sin (@)

6

a*lﬂy/ \)\-1'6 cos(-8) = cos(8)

cos (§*1806°) = - cos (8)

casg 1z (63-6)) = ~(6a-6))

| + €05(8,-8,) + cos(6,-8))= |+c05(8:-8,)+ cos (6:-8)) =0

o

I+QCDS(9;-Q,)::O # 005(92,9'): '%?(@-g,\:ilﬂo

(#.c)

B,-6,2%120° 5 G5-6,= 7/20° <

cast 2: (g6, = (62-6,£130°)
|+ cos (8,-6) - cos (65-8,) = O

| =O© = wo sorurions FoR THIS CASE
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PROBLEM 2| (cowT'D)

- THE soiluTlod TO PART (Cb RBOVE S QUITE RIGOFOUS. BUT
THERE AR OTHER (wAYS To ARRIVE AT THE RESULT.

GRAPHICALLY, WE cAN LEVERAGE THL PHASOR ADLITIO A/
REISULT mswTlonveD BElow PART (). IF THE THRES
PHASORS FORM B TRIANGLE (WITH £QUAL SIDES, THEAN
THIS IS EQUILATIRAL WITH INTERIDR AvgLzS AL 60°.

WOTE THAT INTERIOR ANALLS ARL NOT THE PHASOR ANGLES)

% ,;"V;‘ 6.
\e/s—-, e
& ¥
o{:Q;,-Q‘
A +60° = 180°

- | (8:-8) = 120°

IF WS FLIP THE TRIANGLE ABDUT THE V, AXIS, WI-GLT -
(B2-B8) == 120°, nswee (82-8,)=2120°. IF wse THEW
EXpmmE b3, wg EVENTUALLY GET (6;-0,) =%120

</
ONE APPROACH THAT IS WpT CORRECT |S To ShAY
0= VB +V50,+ V50, =V(%8,+£0,+%0,)
.. 8,463+6;=0
YOV CcANT BREAK UP A PHp,soR(oe ANY COMPLE X uumeiﬁ) THIS WAY
CowsIDER B8 208840" . Bam RO
V£S5, 8,024+ 63=0 FoR THIS cAsE.
BUT Mow ADD AN auALE B To SACH, AMD You AET
0,465+ B :3)8 #0O (w GENZRAL )
‘\./
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