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DC EQUIVALENT CIRCUITS. NETWORK THEOREMS [cnar s

Inthe circuit of Fig 528, what resistor R, will absorb maximum power and what is this power?

0 “

1 i, of course, ncessary 1o obiain the Thévin cquivalent 10 the Ift of the a and b terminal. The
Thévenin voltage b, will be obtained s, Observe that he voltuge drop acros the 4.0 resstor i 1,
and that tis esstor b i scis with an 8.1 esstor, Conseguently by volage division performed n reverse
manner,the open-cicuit voltage 1 Vo = V= 3V, Nexl with R, removed. spplying KCL at the node
hat inciudes teemine a gives

W b
]

sy, =0

the solution to which s ¥, = 24 V. So. V= 3V, = 3281 = 12 V.
By inspecton of the circui, it shoukd be furly apparent that it s casier 1o use Iy 1o obtain

Ry than it 15 to detemine Ry diectly. If 4 shor cicui is placed across terminals 4 and b, then

V%0V, and 50 mo current Naws in the 42 resstor and there s o current ow in the dependent

clreent source. Consequently. Iy = 906 = 15 A. Then,

oon

e

Which i the resistance that R, should have for maximum power absorption. Finaly.

R s

v,

[REPe s
AR i

-~ 20w

Use superpositon (o find the power absorbed by the 12.02 reistorin the ircuit shown in Fig.5.29.
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‘power By carren dhision, hall e Norion cursent fows hrough 1. producing & power of

s g
w10 150 x 107 = 195 W

519 Inthe circuit of Fig 527, what resistor R, wil absorb maximum power and what i this power”

Fig 577

For maximum power transer. Ry < Ry, and P, = V3 (4R,0) So. il s necessary o obiain the
“Thévenin equivalent of the porion of the rcbt 0 th 1 of the a and.  terminat.
I R, s replaced by an open Gitcut. hen the current 1 i, by cureent diison,

w0
[

T

Consequently, the dependen voltage source provides a voltage of 10064 = 64 V. Then, by KVL.
Vo= Vi < 644 10064 < 128V

1 i comvenient Lo use the shortcicuit currnt approach in determining Ry, I 4 short dircuit
s placed across teemirals a and b, all componentsof the it of Fig. 5.27 are n paralel Consequentl.
the voltsge drop, top o bottom, scross the 10-0 essor of 101 5 cqual (o the — 101 votage drop across
he dependent volage source. Since the solaton 1o 101 ~ 100 5 1 -0 A._there is & 7ro vllsge
drop acoss both esstors,which means that al the § A of the corent surce must o down through the
shortcircut So, I =5 A and

169 for masimum power absorption. Finally, this power it

P 22 asw
FL T
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E5.17 Find R, for maximum transfer and the maximum power transferred to Ry in Fig ES.17.

3kQ 4kQ

12V e " 2mA 2k Ry

Figure E5.17

E5.18 Find R, for maximum transfer and the maximum power transferred to Ry in Fig E5.18

Figure E5.18

ANSWER: 14/9 kQ),
2/7 mW.

ANSWER: 24/13 kQ,

27/26 mW.
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E5.50 Find ¥, i the it s Fig. 510 wing Tovenia's e ANSWER: ¥,

v,

Figure Es.0

ES.t1 FindV, i Fig 511 weing Tovenin's v ANSWER: 1, = 629

—a—

(]

FigureEsas

E5.12 Ui Thévein's theoem o i the powe suppie by the 13-V sonce inFig ES12.  ANSWER: §73 mW.

NG

FigureEs12

E5.13 Fin th Taéveninsqivlent of o ntwark s trmisls A — 21 i ES.13 ANSWER: Rn ~ 16190

b

D v

L

FigureEs.
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