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Introduction to Resonance and Coupled Circuits

Resonance:

Resonance is a phenomenon that occurs when a system oscillates at its natural frequency.

It is crucial in many electrical circuits like filters and oscillators.

Coupled Circuits:

In coupled circuits, inductive elements share energy between them through mutual
inductance.

Resonance and coupling play significant roles in determining the behavior of tuned circuits,
transformers, and communication systems.

Date: 29.04.2024 & Time: 11.20 AM (3rd Hour) 2



Series Resonance
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Parallel Resonance

Parallel Resonance:

In a parallel resonance circuit, the inductor and capacitor are connected in parallel.

The resonant frequency is the same as in the series case, but the impedance is maximum at
resonance.

Impedance at Resonance:

At resonance, the impedance of the circuit is maximum, and the current is minimum.

Date: 29.04.2024 & Time: 11.20 AM (3rd Hour) 4



Quality Factor (Q)
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Bandwidth (BW)
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Self-Inductance and Mutual Inductance

Date: 29.04.2024 & Time: 11.20 AM (3rd Hour) 7



Coefficient of Coupling
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Dot Rule and Coupled Circuits

Dot Rule:

The dot rule is used to determine the polarity of voltage and current in coupled inductors.

If the dots are on the same side of both inductors, the voltage will be in phase. If the dots
are on opposite sides, the voltage will be out of phase.

Application:

The dot rule is crucial in analyzing transformers and coupled resonant circuits.
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Analysis of Coupled Circuits
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Single Tuned Circuits

Single Tuned Circuit:

A single tuned circuit is a simple resonant circuit consisting of an inductor and a capacitor.

It is used in applications such as radio receivers for tuning to a specific frequency.

Characteristics:

A single tuned circuit can be used to filter signals, and it has a high Q factor for sharp
frequency selection.

Frequency Response:

The frequency response of a single tuned circuit has a peak at the resonant frequency.
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Summary of Resonance and Coupled Circuits

Key Concepts:

Resonance in series and parallel circuits defines the behavior of reactive components.

Quality Factor (Q) and Bandwidth are essential for analyzing resonance sharpness and
frequency selectivity.

Self and Mutual Inductance are crucial in coupled circuits, influencing energy transfer.

The Coefficient of Coupling and Dot Rule are key to understanding the interaction between
coupled inductors.

Single Tuned Circuits are used for frequency selection in communication systems.

Date: 29.04.2024 & Time: 11.20 AM (3rd Hour) 12



References

TEXT BOOKS:

1. William H. HaytJr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits Analysis”,McGraw Hill
publishers, 9thedition, New Delhi, 2020.

2. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, SecondEdition, McGraw Hill,
2019.

3. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”, CengageLearning India, 2013.

REFERENCES

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), DhanpatRai& Sons, New Delhi,2020.

2 Joseph A. Edminister, MahmoodNahvi, “Electric circuits”, Schaum’s series, McGraw-Hill,First Edition, 2019.

3. M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 2015.

4. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, JohnWiley Sons, Inc.
2018.

5. Sudhakar A and Shyam Mohan SP, “Circuits and Networks Analysis and Synthesis”,McGraHill, 2015.

Date: 29.04.2024 & Time: 11.20 AM (3rd Hour) 13


