Network Theorems-2 (EC_network_2.sqproj)
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Figure 1: Thevenin theorem example.

Question: For the circuit shown in Fig. 1,
(a) Find the Thevenin equivalent circuit as seen from AB.
(b) Find the power absorbed by a resistance R, =100 2 connected between A and B.

(Reference: “Engineering Circuit Analysis,” by W.H. Hayt and J.E. Kemmerly)
Solution:

Let us first find V., the open-circuit voltage between A and B (see Fig. 2 (a)). Using KCL,
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Figure 2: Calculation of (a) V,., (b) I for the circuit of Fig. 1.



we find the current through R; to be 0.57;. KVL for the loop involving Vi, Rs, and R; gives
Vs — Roiy + Ry x 0.54, =0, (1)
from which we get i; =1/9 A. V. can then be found as
Voe =150 R3 + 11 Ry = 389 V. (2)

Next, we find the short-circuit current ;. (see Fig. 2 (b)). Since the voltage drops across Ry
and Rj3 are equal, the current through R3 must be 24, as shown in the figure. Using KCL, we
find the current through R; to be 34;. KVL gives

Solving this equation, we obtain i; =1/16 A. The short-circuit current can now be obtained

using KCL as

Ise =241 +1.54 =3.54; = 0.219A. (4)
The Thevenin equivalent circuit is therefore given by
Vin 38.9
=V, =389V, = = —— = 178Q.
Vi =V, 389V, Ry I~ 0219 78 (5)
When R, =10012 is connected (see Fig. 3), the power absorbed by it is
Vi 2
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Figure 3: Thevenin equivalent circuit with Ry connected between A and B.

SequelApp Exercises: Find Viy,, Rry, and . for each of the following cases (with other

component values as shown in Fig. 1). Verify your answers using SequelApp.

1. The CCCS current is given by 314, (instead of 1.51;).

2. Vj is changed from 20V to 10 V.



