Supplementary information for Recitation on RLC circuits
Here we show simulation results of a series RLC circuit. The values of the resistor, capacitor, and
inductors are:
R = 20kΩ, L = 1μH, and C = 10μF.
As discussed in the recitation, the differential equation that describes this system is:
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The values of the damping coefficient, natural frequency, driving frequency, and quality factors are:
𝛼 = 1𝑒10 𝑠 −1 , 𝑤0 = 1𝑒11 𝑠 −1 , 𝑤𝑑 = 9.95𝑒10 𝑠 −1 , 𝑄 = 5,
Note that we have the condition 𝑤0 ≈ 𝑤𝑑 . Figure 1a shows the voltage v(t) and current i(t) in the circuit.

Figure 1. Simulated v(t) and i(t) for a series RLC circuit with R = 20kΩ, L = 1μH, and C = 10μF.
The Q factor of this circuit is 5, so the amplitudes decay to about 4% of the original values in 5 periods of
oscillation. In addition, the fraction of energy dissipated is 72% per cycle.
We can change the values of a few circuit elements and observe changes in the voltage and current
profiles. For instance, we can reduce R by a factor of 2. Changing R from 20kΩ to 10kΩ reduces the
damping coefficient and increases quality factor by a factor of 2. Figure 2 a and b show the voltage and
current profiles of the new circuit. Note that now it takes approximately 10 cycles (because Q=10) for
the voltage and current amplitudes to reduce to 4% values. In addition, the fraction of energy dissipated
is now 47% per cycle. This shows a high Q system is less lossy. From an efficiency perspective, it is
favorable to build electrical or mechanical system of high Q values.

Figure 2. Simulated v(t) and i(t) for a series RLC circuit with R = 10kΩ, L = 1μH, and C = 10μF.

