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ELECTRICAL AND ELECTRONICS ENGINEERING

Course Code ELECTRICAL CIRCUIT ANALYSIS LIT|P]|C
20A02301T 3]/]0]0]3
Pre-requisite Fundamentals of Electrical Circuits |  Semester i

Course Objectives:

e To know the analysis of three phase balanced and unbalanced circuits and to measure active
and reactive powers in three phase circuits.

e  Knowing how to determine the transient response of R-L, R-C, R-L-C series circuits for D.C
and A.C excitations.

e To know the applications of Fourier transforms to electrical circuits excited by non
sinusoidal sources.

e  Study of Different types of filters, equalizers.

Course Outcomes (CO):

e Understand the analysis of three phase balanced and unbalanced circuits and to measure
active and reactive powers in three phase circuits.

e To get knowledge about how to determine the transient response of R-L, R-C, R-L-C series
circuits for D.C and A.C excitations.

o Applications of Fourier transforms to electrical circuits excited by non-sinusoidal sources are
known.

e Todesign filters and equalizers.

UNIT - | | Locus Diagrams & Resonance | 8 Hrs

Series R-L, R-C, R-L-C and Parallel Combination with Variation of Various Parameters -
Resonance-Series, Parallel Circuits, Frequency Response, Concept of Bandwidth and Q Factor.

UNIT - II | Two Port Networks | 9 Hrs

Two Port Network Parameters — Impedance — Admittance - Transmission and Hybrid Parameters and
their Relations - Concept of Transformed Network - Two Port Network Parameters Using
Transformed Variables.

UNIT - 1l | Transient Analysis | 12 Hrs

D.C Transient Analysis: Transient Response of R-L, R-C, R-L-C Series Circuits for D.C Excitation
- Initial Conditions in network - Initial Conditions in elements - Solution Method Using Differential
Equation and Laplace Transforms - Response of R-L & R-C Networks to Pulse Excitation.

A.C Transient Analysis: Transient Response of R-L, R-C, R-L-C Series Circuits for Sinusoidal
Excitations - Solution Method Using Differential Equations and Laplace Transforms.

UNIT - IV | Fourier Transforms | 10 Hrs

Fourier Theorem - Trigonometric Form and Exponential Form of Fourier series — Conditions of
Symmetry - Line Spectra and Phase Angle Spectra - Analysis of Electrical Circuits to Non
Sinusoidal Periodic Waveforms. Fourier Integrals and Fourier Transforms — Properties of Fourier
Transforms and Application to Electrical Circuits.

UNIT -V | Filters | 9 Hrs

Filters — Low Pass — High Pass, Band Pass and Band Stop— RC, RL filters— derived filters and
composite filters design — Attenuators — Principle of Equalizers — Series and Shunt Equalizers — L
Type - T type and Bridged — T and Lattice Equalizers.

Textbooks:
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(Established by Govt. of A.P., ACT No0.30 of 2008)
{’@vj\ ANANTHAPURAMU — 515 002 (A.P) INDIA

ELECTRICAL AND ELECTRONICS ENGINEERING

1. William Hayt, Jack E. Kemmerly and Jamie Phillips, “Engineering Circuit Analysis”, Mc Graw

Hill, 9th Edition, 2019.
2. A. Chakrabarti, “Circuit Theory: Analysis & Synthesis”, Dhanpat Rai & Sons, 2008.

Reference Books:

1. ML.E. Van Valkenberg, “Network Analysis”, 3rd Edition, Prentice Hall (India), 1980.
2. V. Del Toro, “Electrical Engineering Fundamentals”, Prentice Hall International, 2009.
3. Charles K. Alexander and Matthew. N. O. Sadiku, “Fundamentals of Electric Circuits” Mc Graw
Hill, 5th Edition, 2013.
4. MahamoodNahvi and Joseph Edminister, “Electric Circuits” Schaum’s Series, 6th Edition, 2013.
5. John Bird, Routledge, “Electrical Circuit Theory and Technology”, Taylor & Francis, 5th Edition,
2014,
Online Learning Resources:

e https://onlinecourses.nptel.ac.in/noc21_ee99/preview

e https://onlinecourses.nptel.ac.in/noc21_eeld/preview
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Unit - ITI: Transient Analysis

D.C Transient Analysis: Transient Response of R-L, R-C, R-L-C Series Circuits for D.C
Excitation - Initial Conditions in network - Initial Conditions in elements - Solufion Method
Using Differential Equation and Laplace Transforms - Response of R-L & R-C Networks to
Pulse Excitation.

A.C Transient Analysis: Transient Response of R-L, R-C, R-L-C Series Circuits for Sinusoidal
Excitations - Solution Method Using Differential Equations and Laplace Transforms.

Unit Outcomes:

The student will be able to

e Distinguish between classical method and Laplace transform approach m analysing

transient phenomenon i DC excitations

Distinguish between classical method and Laplace transform approach in analysing
transient phenomenon i simusoidal excitations
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