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In the previous articles we have seen the behavior of sinusoidal circuits in steady state, in
AC & DC Circuits as well as power relations in AC Circuits. We also learnt more about
Series Resonance. In these free GATE 2018 Notes we will mainly discuss Parallel
Resonance in Circuits. This primarily means we will discuss resonance in parallel

circuits.

These GATE Study Notes are useful for GATE EC, GATE EE, IES, BARC, DRDO, BSNL
and other exams. You can also have these GATE Notes downloaded in PDF to have

your preparation made easy and ace your GATE Exam.

Before you read further though, make sure you have gone through the previous articles

whose concepts you will require.

Recommended Reading —

Parameters of Periodic Wave Forms

Sinusoidal Response of Parallel Circuits

Power Relations in AC Circuits

What is Parallel Resonance?

Resonance in electric circuits is because of the presence of energy storing elements

called capacitor and inductor.
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At a fixed frequency fo, the elements L and C will exchange their energy freely as a

function of time which results in sinusoidal oscillations either across inductor (or)

capacitor.

Consider a parallel RLC circuit at resonance.
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The behavior of parallel RLC circuit is given by,

2|Page

== FASTEST WAY TO PREPARE B CETITON
= CURRENT AFFAIRS WLadlScdill



https://testbook.com/offers
https://play.google.com/store/apps/details?id=com.testbook.caapp&referrer=utm_source=Website&utm_medium=Direct&utm_content=Header

UNLIMITED TESTS ?99 A testbook

FORALL EXAMS PER MONTH

oL wC
AN
R
i T~
— : >
0 k—inductive —> ®y <— capacitive —>
\’ v v
lagging Unity  leading
PF PF PF
|Y| N
\ /
\
1 ________
R i
|
: >
0 (L)U
Phasor Diagram:
Al.=Ql
¢ = 0° = unity
v, =Ql power factor

Note:

i. The LC combination in a parallel RLC circuit acts like an open circuit at resonance.

ii. At resonance the AC circuit behaves like DC circuit.
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iii. Generally frequency response of parallel RLC circuit is also similar to Band pass

filter response.

Frequency Response:

I
Voltage,V = =
oltage v

IVl =

VA
vm ————————— ""’\
N2 //i i i\\
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fiL fu fy
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f
Bandwidth, BW = fy; — f; = 60

R C
where, Q = o1 = woCR=R L
0

AISO, 4/ foL = fO

Note:

i. Atresonance, Y — minimum = Z is maximum = I is minimum. Hence it is called

rejecter circuit.
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ii. Since current through L and C elements are magnified by Q times. Hence parallel

RLC circuit at resonance is also called as current magnification circuit.

exn R C maximum energy stored in L and C at resonance
1ii.Q =—=woCR =R [- = w( X —
woL L average power dissipated at resonance

iv. For the physical existence of the circuit a maximum R is to be maintained (for

maximum Q) and this resistance is known as critical resistance of the circuit, where

damping ratio is 1.

Example 1:

If all the components present in a parallel RLC circuit are doubled then the value of new

Q-factor at resonance is
Solution:

For parallel RLC circuit,

2C
Now, Q' = (ZR)\/;
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—2Rj;= 2Q.

Example 2:

The Phasor diagram of a parallel RLC circuit at a frequency is shown below.

The operating frequency of circuit is
(@f=o0

(b)f<fo

() f>fo

Df=5

Solution:

Always we know that I and Vr are in phase.

Hence Phasor diagram becomes
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From the figure current I lag Voltage V.

So circuit has inductive nature.
Since it is a parallel RLC Circuit, the given circuit operates at f < fo.

In the next article we will learn all about Two Port Networks and Parameters for
Standard Networks.

Did you like this article on Series Resonance? Let us know in the comments. You may

also enjoy reading the following articles—

Two Port Networks

Sinusoidal Response of Series Circuits

Network Theory Revision Test 1

Magnetically Coupled Circuits

Control Svstems Revision Test 1

Laplace Transforms Formula List

Control Systems Sensitivity

Conversion of Grey Code to Binary & Vice Versa

Mathematical Representation of Signals
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