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Lecture 14

AC Response for a Series RLC Circuits

By Dr. Sanjay Vidhyadharan
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Example 1: An RLC series circuit has a 40.0 Ω resistor, a 3.00 mH inductor, and

a 5.00 μF capacitor. (a) Find the circuit’s impedance at 60.0 Hz and 10.0 kHz, (b)

If the voltage source has Vrms = 120 V, what is Irms at each frequency?

At 60.0 Hz

XL = 2πfL = 6.28(60.0/s)(3.00 mH) = 1.13 Ω .

XC=1 / 2πfC=1/ 6.28(60.0/s)(5.00 μF) = 531 Ω

At 10 KHz

XL = 2πfL = 6.28(1.00 × 104/s)(3.00 mH) = 188 Ω 

XC=1/2πfC=1/6.28(1.00×104/s)(5.00μF)=3.18 Ω

Series RLC Circuit
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Power in RLC Series AC Circuits

If current varies with frequency in an RLC circuit, then the power delivered to it

also varies with frequency. But the average power is not simply current times

voltage, as it is in purely resistive circuits. As was seen in Figure 2, voltage and

current are out of phase in an RLC circuit. There is a phase angle ϕ between the

source voltage V and the current I, which can be found from
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Power in RLC Series AC Circuits
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Power in RLC Series AC Circuits

Reactive currents cause power dissipation in the transmission lines  
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Calculating the Power Factor and Power

Example 2 For the same RLC series circuit having a 40.0 Ω resistor, a 3.00 mH inductor, a

5.00 μF capacitor, and a voltage source with a Vrms of 120 V: (a) Calculate the power factor and

phase angle for f = 60.0Hz. (b) What is the average power at 60 Hz?
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RL Series Circuit
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RL Series Circuit

Example 3: An AC series RL circuit is made up of a resistor that has a resistance value of 150

Ω and an inductor that has an inductive reactance value of 100 Ω. Calculate the impedance

and the phase angle theta (θ) of the circuit.
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RL Series Circuit

1.Calculate the value of the current flow.

2.Calculate the value of the voltage drop across the resistor.

3.Calculate the value of the voltage drop across the inductor.

4.Calculate the circuit phase angle based on the voltage drops 

across the resistor and inductor.

5.Express all voltages in polar notation.

6.Use a calculator to convert all voltages to rectangular 

notation.

Example 4:
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Power in RL Series Circuit

Series RL circuit power triangle.
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Power in RL Series Circuit

Example 5:

The power factor (PF) for any AC circuit is the ratio of the true power (also called real power) to 

the apparent power:
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Power in RL Series Circuit

Example 5
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RC Series Circuit
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RC Series Circuit

A capacitor which has an internal resistance of 10Ω and a capacitance value of

100uF is connected to a supply voltage given as V(t) = 100 sin (314t). Calculate

the peak current flowing into the capacitor. Also construct a voltage triangle

showing the individual voltage drops.

Example 6 :
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RC Series Circuit
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Thank you


