Homework 3
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Note that we have chosen the lower node as the reference node, and that the voltage
at the upper node with respect to the reference node is v,. Write a KCL equation
(node voltage equation)by summing the currents leaving the upper node:

Uo+25 v, B
120+5+25+0.04—0

Solve by multiplying both sides of the KCL equation by 125 and collecting the
terms involving v, on one side of the equation and the constants on the other side of
the equation:

Vo +25+5v,+5=0

6v, = —30 S0 v, =—30/6=-5V
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Solving, v; = 74.64 V;

vy =11.79V; w3 =-825V
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[b] Y Piev = 1104; + 110i3 = 3457.14 W

S Pais = 3(2) +13(3) + 45(2) + i3(8) + i3(24) + i3(16) = 3457.14 W
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The three node voltage equations are:
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Place these equations in standard form:

N

1 1 1
a(3+2) + o)

(1+ 1+1) +
Nl-+-—=+=
"\4 T 40 "2

1
(3] (—a) +

v(—l) +'(]+]
2\"1 “l\a T

v,(0) +
P4.33
i‘\"‘\""\l’
S8
gﬂ iz 4 Q
i A
L=
—
135v () /\/ 2200 \/ =
+y 3
A Vil
20 10

AN



~135 4+ 3(4y —d2) + 2004, —43) + 25, = 0
Sia + 4(iy — i3) + 3(iz — 4y) = il
1065 + 143 + 20(i3 — 41) +4(i5 —is) = 0
The dependent source constraint equation is:
=19 — 1
Place these equations in standard form:
i1(3 + 20 + 2) 4 ip(—3) + 43(—20) + ir(0)
0(=3) +142(5 + 4 + 3) +i3(—4) + i, (0)
i1(—20) + ia(—4) + 35(1 + 20 + 4) +i,(10) = 0
i1(1) +da(—1) +i3(0) + i, (1) = 0

Solving, i =0648A, i, =39A; i3=684A; 1, = —25.8 A
Calculate the power:

Paon = 20(68’1 - 648)2 = 259.2 A

Thus the 20 €2 resistor dissipates 259.2 W.
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The mesh current equations:
=132+ 14y 4+ 3(4y — 43) + 2(i; —d2) = 0
—Tig + 2(iz — 41) + 10(dy — i3) = 0
5tz + 10(i3 — 1) + 3(i3 — 4,) = 0
The dependent source constraint equation:
1y = g — i3
Place these equations in standard form:
(1 +3+2) +is(—2) +i5(—3) + 14(0) = 132
(=2) +42(10 + 2) +i3(=10) +iy(=7) = 0
01(=3) +4a(—10) + i3(5 + 10 + 3) 4 i5(0) = 0
11(0) + é2(=1) +43(1) + i(1) =0
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Solving, 11 =48 A; 2=36A; i3=28A; i3;=8A

Solve for the power:
pdep source — —7(%,)’1:2 = —7(8)(36) = —2016 W
Thus, the dependent source is developing 2016 W.



