P 4.76 [a] Find the Thévenin equivalent with respect to the terminals of 7.
Open circuit voltage:

s

20
iﬁ i,
Ay &
34 40
240v(2) /_\, 2500 /_\/ 2 10ig
i i, i
20 102
A & v
The mesh current equations are:
—240 + 3(iy — 29) +20(iy —i3) +2i; = 0
222+4(22—13)+3(32—21) = 0

The dependent source constraint equation is:
2'3 = ?:2 — il
Place these equations in standard form:

i1(3 + 20 4 2) +45(—3) +143(—20) +i5(0) = 240
i1(—=3) +i2(2 + 4+ 3) + i3(—4) +1i5(0) =0
i1(—20) +io(—4) +3(4 +14+20) +i3(10) = 0

i1(1) + io(—1) +43(0) +i5(1) = 0
Solving, ¢ =99.6A; i, =T78A; i3=1008A; iz=-21.6A
VTh = 2(](?1 = ?3) — —24 V
Short-circuit current:
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The mesh current equations are:

—24U+3(?1 _Z.Q) +2i1 = e
219 + 4(&2 — i;;) + 3(&2 — 61) = 0
V0T £ty —ia) = 0

The dependent source constraint equation is:
ig =1 — 1y
Place these equations in standard form:

i1(3 + 2) + i2(—3) + i3(0) + 5(0) = 240
i1(—3) +i2(2+4+3) +43(—4) +i3(0) = 0
i1(0) + do(—4) +i3(4 4+ 1) + i5(10) = i
Solving, 4 =92A; i, =7333A; i3=96A; ig=—1867TA
Ve —24
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P 4.81 Find the Thévenin equivalent with respect to the terminals of R,.
Open circuit voltage:
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(440 — 220) = bi, — 24y, — 3ie

0= —21, + 102, — 2.

ic = 0.5vp; va = 2(iq — ip); le = 1 — 1p

Solving, i, = 96.8 A; 4, = 26.4 A; 4. = 70.4 A; vpo = 140.8 V
Vrn = 74, = 1848V

Short circuit current:

ae &b

20 10
A, Ay
+ v,- !
T30 0.5v

440 — 220 = 514 — 205 — 3t
0= —24, + 3t5c — 12

Ge = 0.508; va=2(ig —is) . e =ia — is
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Solving, iee = 60 A; i, =80 A; i, =20 A; wa =40V

Ry, = Vi fige = 184.8/60 = 3.08(

R, = 3.080
(92.4)2
_ — T2 W
PR, = 73708

With R, equal to 3.08 €2 the circuit becomes
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220 = 5iy — 3(0.5)(2)(i1 — i5) — 2is = 20, + i3
2, = 220 — iz = 220 — 43.2 = 176.8 .. i, = 88.4 A
VA = 2(21 — 23) =904V

19 = 0.5va =452 A
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Thus we have
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ve = 220+ 3(43.2) — 2 =347.6 V
Therefore, the only source developing power is the 440 V source.
pagov = —(440)(88.4) = —38,896 W Power delivered is 38,896 W

2772

deli d =
% delivere 38.806

(100) = 7.13%
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P 4.88 70-V source acting alone:
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50-V source acting alone:
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V" =y + 24y
" = 50 + 104!

s v+ 50
lg=——7"
10
s U 0" 450
T

s v, v v v +50 11, N v” 4+ 50
_ _ 2t
20 ¢ 20 2 10 20 ° 10

) 11 ) v 4+ 50 . 13 100
iy = 2—0(1/’ —2i)) + 5 iy = EU” o
13 100 200
Th , 1/ — _4 (_ " —) 1 - _ " V
us v 4211 + 5 0 17

1610 200 1410
Hence, v=v+v"="—" - — = =30V

47 47 47
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P 4.91 Voltage source acting alone:
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o1 = —(—135) = —90 V
ver = gg(~13%)
Current source acting alone:
400 i,
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v v
3—(1)+$+18:0 co u=—360V; wvm =360V
Vo Vo — U3
—184+ — =0
+ 80 * 20
V3 — U2 V3 (%}
- - = O
20 + 25 + 40

vy =441.6 V; w3 =192V; i, =192/40 = 4.8 A
Vo = Vo1 + Vo2 = —90 + 360 = 270 V

lo =101 T2 = —2.20 + 4.8 =250 A
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