EE1002 Tutorial 7 Solution
(Textbook by Alexander & Sadiku, 7™ edition Problems 4.27, 4.47, & 4.54)

1. Apply source transformation to find v« in the following circuit:
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Solution
Transforming the voltage sources to current sources gives the circuit in Fig. (a).

10/|40 = 8 ohms

Transforming the current sources to voltage sources yields the circuit in Fig. (b).
Applying KVL to the loop,

-40 + (8+12+20)i+200 = 0 leadsto 1 = -4
vx=121 = -48 V
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2. Obtain the Thevenin and Norton equivalent circuits of the following circuit with
respect to terminals a and b.
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Solution
Since Vrh = Vab= Vx, we apply KCL at the node a and obtain
30-V. V.
—r="yoy. — ¥V, =150/126=1.1905V
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To find Rth, consider the circuit below.
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At node a, KCL gives
1=2V, LN V. =60/126 = 0.4762
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Ry =—==047620, I, =-T-=119/04762=25
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Thus,

Vhey = 1.1905 V, Req =476.2 mQ, and In = 2.5 A.



Find the Thevenin equivalent between terminals a-b of the circuit in the following
figure:
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Solution

To find Vrn=Vx, consider the left loop.

-3+1000i, +2V, =0 —— 3=1000i, + 2V, (1)
For the right loop,

V. =-50x40i =-2000i, )
Combining (1) and (2),

3=1000i{, —4000i, =-3000i, ——> i, =-1mA

V.=-2000i, =2 —— V, =2V

To find R, insert a 1-V source at terminals a-b and remove the 3-V independent
source, as shown below.
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R, =—=-1/0.060 =—16.67Q



