Analysis of AC Circuits

Example 1: Determine the node voltages, v, (t) and v, (t), and the mesh currents, i, (t) and
i, (t), for this circuit.
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Example 2: In this circuit, the node voltages are
v, (t)=3.318c0s(10t—39.3°) V and v, (t)=4.452cos(10t-12.7°) V,
and the mesh currents are

i, (t)=0.4319¢0s(10t-25.9°) A and i, (t)=0.2099c0s(10t—57.7°) A.
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Determine the values of the resistances, inductances and capacitances.



Solutions

Example 1: Represent the circuit in the frequency domain using impedances and phasors:
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The node equations are
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Substituting the values of the impedances and writing the equations in matrix form gives
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Solving, for example using MATLAB, we get

V,=3318£-39.3°V and V,=4452/-12.7°V

Back in the time domain, the node voltages are

v (t)=3.318c0s(10t—-39.3°) V and v, (t) = 4.452cos(10t-12.7°) V

The mesh equations are



Z1,+Z,(1,-1,)-1820°=0 = (Z,+Z,)1,-Z,1,=1820°
Z0,+Z,1,-Z,(1,-1,)=0 = -Z,1,+(Z,+Z,+Z,)1,=0
Substituting the values of the impedances and writing the equations in matrix form gives
{39.6— j12.8 -9.6+ j7.2}{|1}:{18}
—9.6+j7.2 246-j22]|1,] |0
Solving, for example using MATLAB, we get
1,=043194-259°A and 1,=0.20994-57.7° A

Back in the time domain, the mesh currents are

i, (t)=0.4319c0s(10t—25.9°) A and i, (t)=0.2099cos (10t -57.7°) A

Example 2: Represent the circuit in the frequency domain using impedances and phasors:
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and where
V,=3318£-39.3°V, V,=4452/-12.7°V

1,=043194-259°A and 1,=0.20994-57.7° A

Recalling that @ = 10 rad/s, we have




18£0°-V, 18,0°-3.318£-39.3°

R, +j10L,=2Z, = =30+ j20Q
1 0.4319/ - 25.9°
V _ o
1. jl1oc,=Y,=—=2—= 44522 -12.1 =0.0667+ j0.05S
R, I,-1, 0.4319/-25.9°-0.2099/ -57.7°
V _V _ o__ _ o
il 101, - 1 iz Ve 3.318/-39.3°-4.452/ -12.7 __i00
10C, I, 0.2099/ —57.7°
Consequently:
| _ o
2o oy, =2 JDEOOE T 5333 j0.0333 S
R, "10L, V, 4.452/-12.7°
R1=3OQ,L1=§=2H,R2= L =15Q,C1=%=5mF,
10 0.0667 10
1 1 1
10L, - =-10 = L,+1= ,e0.C,=2mFand L,=————-1=4H,
10C, 100C, 100(0.002)
R, = L =30Q and L3:;:3H
0.0333 (10)0.0333



