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Chapter 1 (part 2)
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Series AC Circuits 
Passive components in AC circuits can be connected together in series 

combinations to form RC, RL and LC circuits as shown below. 

Series RC Circuit 
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Series RL Circuit 
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Series LC Circuit 
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Parallel AC Circuits 
Passive components in AC circuits can also be connected together in 

parallel combinations to form RC, RL and LC circuits as shown 

below. 

Parallel RC Circuit 
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Parallel RL Circuit 
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Parallel LC Circuit 
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Passive RLC Circuits 
All three passive components in AC circuits can also be connected 

together in both series RLC and parallel RLC combinations.

Series RLC Circuit 

 these components are connected in series, the current in each 

element remains the same:

𝑰𝑹 = 𝑰𝑪 = 𝑰𝑳 = 𝑰 𝒕 ;𝒘𝒉𝒆𝒓𝒆: 𝑰 𝒕 = 𝑰𝒎 𝐬𝐢𝐧𝝎𝒕
 𝑉𝑅 be the voltage across resistor, R. 

 𝑉𝐿 be the voltage across inductor, L. 

 𝑉𝐶 be the voltage across capacitor, C. 

 𝑋𝐿 be the inductive reactance and 𝑋𝐶 be the capacitive reactance. 
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The total voltage in RLC circuit is not equal to algebraic sum of voltages

across the resistor, the inductor and the capacitor; but it is a vector sum

because, in case of resistor the voltage is in-phase with the current, for inductor

the voltage leads the current by 90° and for capacitor, the voltage lags behind

the current by 90°.So, voltages in each component are not in phase with each

other; so they cannot be added arithmetically.
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 The figure below shows the phasor diagram of series RLC circuit.

 For drawing the phasor diagram for RLC series circuit, the current 

is taken as reference because, in series circuit the current in each 

element remains the same and the corresponding voltage vectors 

for each component are drawn in reference to common current 

vector. 

Phasor Diagram
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The Impedance for a Series RLC Circuit 

The impedance Z of a series RLC circuit is defined as opposition to the 

flow of current due circuit resistance R, inductive reactance, XL and 

capacitive reactance, XC. 

 If  𝑋𝐿 > 𝑋𝐶 , then the RLC circuit has lagging phase angle. 

 if  𝑋𝐶 > 𝑋𝐿 then, the RLC circuit have leading phase angle. 

 if both inductive and capacitive are same i.e 𝑋𝐶 = 𝑋𝐿 then circuit will 

behave as purely resistive circuit. 
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Parallel RLC Circuit 

 In parallel RLC Circuit the resistor, inductor and capacitor are connected in 

parallel across a voltage supply so the voltage across each element is the 

same .

 The parallel RLC circuit is exactly opposite to the series RLC circuit. 

 The applied voltage remains the same across all components and the supply 

current gets divided. 

 The total current drawn from the supply is not equal to mathematical sum of 

the current flowing in the individual component, but it is equal to its vector 

sum of all the currents, as the current flowing in resistor, inductor and 

capacitor are not in the same phase with each other; so they cannot be added 

arithmetically. 
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Phasor diagram of parallel RLC circuit

 𝐼𝑅 is the current flowing in the resistor, R in amps. 𝐼𝐶 is the
current flowing in the capacitor, C in amps. 𝐼𝐿 is the current
flowing in the inductor, L in amps. 𝐼𝑆 is the supply current in
amps.

 for drawing phasor diagram, take voltage as reference vector and
all the other currents 𝐼𝑅 , 𝐼𝐿 𝑎𝑛𝑑 𝐼𝐶 are drawn relative to this
voltage vector. The current through each element can be found
using Kirchhoff's Current Law, which states that the sum of
currents entering a junction or node is equal to the sum of
current leaving that node.
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Resonance in RLC Circuit 

 The passive components in AC circuits behave very differently than 

when connected in a DC circuit due to the influence of frequency, (ƒ).

 In a purely resistive circuit, the current is in-phase with the voltage. 

In a purely capacitive circuit the current in the capacitor leads the 

voltage by 90° and in a purely inductive circuit the current lags the 

voltage by 90°.
 The opposition to current flow through a passive component in an AC 

circuit is called: resistance, R for a resistor, capacitive reactance, XC 

for a capacitor and inductive reactance, XL for an inductor. The 

combination of resistance and reactance is called Impedance. 

 In a series circuit, the phasor sum of the voltages across the circuits 

components is equal to the supply voltage, VS. 

 In a parallel circuit, the phasor sum of the currents flowing in each 

branch and therefore through each of the circuits components is equal 

to the supply current, IS. 
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 For both parallel and series connected RLC circuits, when the supply 

current is “in-phase” with the supply voltage the circuit resonance 

occurs as 𝑋𝐶 = 𝑋𝐿. 

 A Series Resonance Circuit is known as an Acceptor Circuit. 

 A Parallel Resonance Circuit is known as a Rejecter Circuit. 

 In RLC circuit, all these elements are linear and passive in nature; i.e. 

they consume energy rather than producing it and these elements have 

a linear relationship between voltage and current. There are number of 

ways of connecting these elements across voltage supply, 

 The RLC circuit exhibits the property of resonance in same way as LC 

circuit exhibits, but in this circuit the oscillation dies out quickly as 

compared to LC circuit due to the presence of resistor in the circuit. 

17



18

 In a circuit containing inductor and capacitor, the energy is stored 

in two different ways. 

1- When a current flows in a inductor, energy is stored in magnetic 

field. 

2- When a capacitor is charged, energy is stored in static electric 

field. 
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Difference between Series RLC Circuit and Parallel 

RLC Circuit 
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RMS Voltage Equation 

Average Voltage Equation 

Power Triangle and Power Factor 

The three circuit elements which make up the electrical power consumed in an 

AC circuit can be represented by the three sides of a right angled triangle, 

known commonly as a power triangle. 
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Power in AC Circuits 

Where: V is the dc voltage, I is the dc current and R is the value of the 

resistance. 

Instantaneous AC Power Equation 

where V and I are the sinusoids rms values, and θ (Theta) is the phase angle 

between the voltage and the current. The units of power are in watts (W). 

The AC Power dissipated in a circuit can also be found from the 

impedance, Z of the circuit using the voltage, 𝑉𝑟𝑚𝑠 or the current, 𝐼𝑟𝑚𝑠

flowing through the circuit 




