Network Theorems-3 (EC_network_3.sqproj)
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Figure 1: Thevenin theorem example.

Question: For the circuit shown in Fig. 1, find the Thevenin equivalent circuit as seen from
AB.

Solution:

First, we find the open-circuit voltage V,. (see Fig. 2). Using KCL, we know that the current
through Ry is (/s — 71). We can now write the following KVL equation.

—Rlil — T’il + (IS — i1>R2 =0. (1)
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Voe is the same as the drop across Ry (since the current through Rj is zero) and is given by

Voe = (I —i1) X Ry = (5 —1)mA x 2kQ =8 V. (3)
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Figure 2: Calculation of V. for the circuit of Fig. 1.

Next, we find the short-circuit current /. (see Fig. 3). Since Ry and Rj3 have the same voltage
drop, we have

L (4)



as shown in the figure. Using KCL at nodes C' and D, we get
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KVL gives the following equation.
. . ]SC
—ZlRl — 7T+ RQ? = 0.
Substituting for ¢; from Eq. 5, we get
3 I
(1= ) (Ru 1) + B =0,

which can be solved for I, to get
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Figure 3: Calculation of I for the circuit of Fig. 1.

The Thevenin equivalent circuit can now be specified as

Ve 8V
Vin = Voe =8V, RTh_IT,c_S.OSmA_QBkQ'

SequelApp Exercises: Find Viy,, I, Ry, for each of the following cases (with other

component values as shown in Fig. 1). Verify your answers using SequelApp.
1. Ry is changed from 2k to 1k.

2. I is changed from 5mA to 2mA.



