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CAxdr

D4.5 Find V,, in the following 6k 2k0
network using Thévenin’s theorem.

12v 6k9% 1kQs Vv,

6kQ 2k 6k 2kQ

5kQ
Q+
6k0 ~— Ry =5k0 6V V,=1V
. 0 S —

ANSWER: 12V

Let us use Thévenin’s theorem to find V, in the network in Fig.4.8a, which is redrawn
in Fig. 4.12a. ,

SOLUTION  If we break the network to the left of the current source, the open- |
circuit voltage V,, is as shown in Fig, 4.12b. Since there is no current in the 2-kQ re-
sistor and therefore no voltage across it, V., is equal to the voltage across the 6-kQ)
resistor, which can be determined by voltage division as

N T S YV
3k0 2kQ 4%0
12V 6 kO % 8kQ
2 mA
(a)
3kQ 2kQ

6kQ <— Ry,

(©

VM -0

4kQ 4kQ 4kQ +
<— Ry, 16V smg 1A

3

© ® (®




6k
Voo, = 12<6k + 3k> =8V

The Thévenin equivalent resistance, Ry, is found from Fig. 4.12¢ as

(3k)(6k)

Ry =2k + g =

4kQ,

Connecting this Thévenin equivalent back to the original network produces the cir-
cuit shown in Fig. 4.12d. We can now apply Thévenin’s theorem again, and this time
we break the network to the right of the current source as shown in Fig. 4.12¢. In this
case V,,, is

Vo, = (2 X 107%)(4k) + 8 = 16 V ;

and Ry, obtained from Fig. 4.12f is 4 k(). Connecting this Thévenin equivalent to
the remainder of the network produces the circuit shown in Fig. 4.12g, Simple volt-
age division applied to this final network yields V,, = 8 V. Norton’s theorem can
be applied in a similar manner to solve this network; however, we save that solution
as an exercise for the reader. ]
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EXAMPLE 4.12

Let us use Thévenin’s theorem to find V,, in the network in Fig. 4.16a.

Y ik )
1k0 " 1k 12V '
001 % 2k0 %2 kQ 3 1kQ v, 2kQ 2kQ Voo
. O II
. L i 20001 . )
X —0 : O
B B
(a) (b)
S A <
oy A
f / « .
1k BV Y N 12V
; 2kQ o ke 1kQ %z X0 I,
© (d)
VWA 0o
L 1kQ *
3
1 k(% v,
6V
o

Figure 4.16 Circuits used in Example 4.12.

SOLUTION To begin, we break the network at points A-B. Could we break it ju
to the right of the 12-V source? No! Why? The open-circuit voltage is calculate
from the network in Fig. 4.16b. Note that we now use the source 20001, becau




this circuit is different from that in Fig. 4.16a. KCL for the sub’ernode around the
12-V source is
(Voo + 12) —»(——20001;)'+ Voo 112 Voo o
1k ' 2k 2%k

where

yielding V,, = —6 V.

I, can be calculated from the circuit in Fig. 4.16¢. Note that the presence of the
short circuit forces I” to zero and, therefore, the network is reduced to that shown
in Fig. 4.16d.

Therefore;,
I. = 212 = ~18 mA
3
Then
Ry, = % = ; kQ
s

Connecting the Thévenin equivalent circuit to the remainder of the network at
terminals A-B produces the circuit in Fig, 4.16e. At this point, simple voltage divi-
sion yields )
1k —18 ’
Vo=CO— =7V -
1k + 1k + §k :
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