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Sheet (1) solution... Review

1. Convert the current source of Figure (1) into an equivalent voltage
source.
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2. Given the circuit of Figure (2), write the loop equations and solve for
the loop currents.
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The loop equations may now be written as

Loop 1: (Zy + I\ — (Z3)I; — (Z))1z = E;

Loop 2: =) + (L + Zs + Lyl — (Z)1s =0

Loop 3: —(Zh — (L9l + (Z) + Zy)l; = E;
Using the given impedance values, we have

Loop 1: (10+200 - (20)0L— (1) =3V

Loop 2: —( 2L+ 20— j1 00— (-3 00, =0

Loop 3: —(1L —(—3 ML+ (10 —30)L =6V

Notice that in the preceding equations, the phase angles (8 = 0°) for the voltages
have been omitted. This is because 3VA" =3V + j0V =3V
Using a calculator such as the Sharp EL-506W, we have:

I, = 526A £—41.25°
I; = 3.18A A—45°
L =339A £—1.03°

Use nodal analysis to determine the voltage V for the circuit of Figure

(3).
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Now, substituting the values of admittance into the nodal equations, we get
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Node 1: (E'I'E)V] _(ﬁ)?le 1440
Node 2: B R LS. R
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V1 =529V A48.75°

V2 = 5.80V.A33.27°
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4. Determine the Y equivalent of the A network shown in Figure (4), show

how to redistribute the A network to return in the form of V.
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The second requirement ... self study

5. Consider the circuit of Figure (5), Find VR and VC using the

superposition theorem.
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The superposition theorem may be employed as follows:

Voltages due to the current source: Eliminating the voltage source, we obtain
the circuit shown in Figure

The impedance “seen™ by the current source will be the parallel combination
of R“Z,_r.
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The voltage Vg, is the same as the voltage across the capacitor, V- Hence,

=12 (1/-53.13°

Ve = (2 AZ0°)(12 1.£—53.13°)
=M ¥Vr--5513
Voltages due to the voltage source: Eliminating the current source, we have

the circuit shown in Figure
The voltages Vgz and V2 are determined by applying the voltage

divider rule,
20 0 .20° !
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Vi = Vamy + Ve
=MVA-5313 + 16 VL3687
=(144V — j192V) + (128V + j9.6 V)
=272V —j96V
=288 VL1947

Determine the Thévenin equivalent circuit external to ZL in the circuit

in Figure (6)
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Voltage source is
replaced with a
short circuit.
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7. Repeat the previous problem but by using the Norton equivalent.
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Good Luck.
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