EEE 31 HW 3 Answer Key

1. Follow the figure below to obtain the Thevenin equivalent circuit seen by the 6MQ resistor.
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To find Rth, short voltage source and open current source.
Note: You can only do this when there is no independent source in the circuit.
Ry, = (45]|1122) + 75 + 220 = 327.87431

To find Vth, find Voc.

Consider node voltage Va and Vth:
. V=07V V. Vo=V
Equation 1: 250 +1220 7t 0 =0
Equation 2: Yin — Va =0.3
750
2 equations, 2 unknowns
Vi = 32.8737V
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Apply Vtest, the resulting node voltage equation becomes:
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V:
"t = R,, = 0.602

Lt
No independent source is present in the circuit; therefore, Vth is ignored.
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Open current source:
V1’ - 1 Vll Vzl

E tion 1: =0
quatton 5k 7k T 2k0
|7
E tion 2: V' —v'=02I, =02(=——
quation 2 1 x (7k[2
2 equations, 2 unknowns
V) =0.2373V
V' =0.2373V
Short voltage source:
Equation 1: V1’+V1’+V2’+2—0
quatton & 5k " 7k0 T 2k0 4T
Vi
E tion 2: V' —v'=02I, =02(=——
quation 5 f X (7k.(2

2 equations, 2 unknowns
V' =-23729216V
V' = —2372.9894V
Total:
V, = —2372.6843V
V, = —=2372.7521V
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P, =12 %R, = ( ) « 1k = 0.6055uW



