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and Applications 1 This document outlines a series of experiments designed to reinforce

fundamental  concepts  in  basic  circuits  theory  and  their  practical  applications  These

experiments are intended to be conducted in a laboratory setting providing a handson

approach to understanding the theoretical concepts Each experiment is structured with

clear objectives necessary materials procedural  steps expected results and discussion

points 2 Target Audience This course is designed for students with a basic understanding of

electricity and electronics It is particularly suitable for introductory courses in electrical

engineering physics or related fields 3 Course The experiments are divided into modules

each focusing on a specific aspect of circuits theory Module 1 Fundamentals of Circuit

Theory Experiment 11 Ohms Law and Resistor Networks Objective Verify Ohms Law and

investigate  the  behavior  of  series  and  parallel  resistor  networks  Materials  Resistors

breadboard multimeter DC power supply Procedure 1 Measure the resistance of individual

resistors 2 Construct series and parallel circuits with different combinations of resistors 3

Measure voltage and current for each circuit configuration 4 Analyze data to verify Ohms

Law and calculate  equivalent  resistance for  each network Expected Results  Measured

values should  confirm Ohms Law and calculated  equivalent  resistances should  match

theoretical  values  Discussion  Analyze  the  relationship  between  voltage  current  and

resistance in different 2 circuit  configurations Experiment 12 Kirchhoffs Laws Objective

Apply Kirchhoffs Voltage and Current Laws to analyze simple circuits Materials Resistors DC

power supply multimeter breadboard Procedure 1 Construct a simple circuit with multiple

resistors 2 Measure voltages and currents at various points in the circuit 3 Apply Kirchhoffs

Voltage  and  Current  Laws  to  verify  the  measured  values  Expected  Results  Measured

voltages  and  currents  should  satisfy  Kirchhoffs  Laws Discussion  Analyze  the  role  of

Kirchhoffs Laws in circuit  analysis and their  practical  applications Module 2 AC Circuit
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Analysis Experiment 21 Sinusoidal Waveforms and AC Circuit Elements Objective Understand

the properties of sinusoidal waveforms and their behavior in AC circuits with resistive

capacitive and inductive components Materials Oscilloscope function generator resistors

capacitors inductors breadboard Procedure 1 Generate sinusoidal waveforms of different

frequencies 2 Observe the waveforms on the oscilloscope 3 Construct AC circuits with

different combinations of R L and C 4 Measure voltage and current across each component

and analyze the phase relationship between them Expected Results Observed waveforms

should be sinusoidal with specific frequencies and phase shifts Discussion Analyze the

impact of frequency on impedance in AC circuits Experiment 22 Resonance in RLC Circuits

Objective Investigate the phenomenon of resonance in series and parallel  RLC circuits

Materials  Oscilloscope  function  generator  resistors  capacitors  inductors  breadboard

Procedure 1 Construct series and parallel RLC circuits 2 Vary the frequency of the input

signal and measure voltage and current at different frequencies 3 Determine the resonant

frequency for each circuit  configuration Expected Results The circuit  exhibits maximum

current or voltage at a specific resonant frequency 3 Discussion Analyze the impact of

resonance on circuit behavior and its applications in filters and oscillators Module 3 Power

and Energy in Circuits Experiment 31 Power Dissipation and Efficiency Objective Calculate

power dissipation in resistive circuits and analyze power efficiency Materials Resistors DC

power supply multimeter breadboard Procedure 1 Construct simple resistive circuits with

different power ratings 2 Measure voltage current and power dissipation in each circuit 3

Calculate power efficiency for different circuit configurations Expected Results Calculated

power dissipation should match measured values and efficiency should be less than 100

Discussion  Analyze  the  factors  affecting  power  dissipation  and  efficiency  in  circuits

Experiment 32 Energy Storage in Capacitors and Inductors Objective Investigate the energy

storage capabilities of capacitors and inductors Materials Capacitors inductors DC power

supply multimeter breadboard Procedure 1 Charge capacitors and inductors using the DC

power  supply  2  Measure  the  voltage  and  current  during  charging  and  discharging  3

Calculate the stored energy in capacitors and inductors at different time intervals Expected

Results Measured energy storage should match theoretical calculations Discussion Analyze
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the role of capacitors and inductors in energy storage applications 4 Conclusion These

experiments are designed to provide students with practical experience in understanding

and applying basic circuit theory concepts By performing these experiments students gain a

deeper  understanding  of  how  circuit  elements  behave  and  interact  in  different

configurations  They  will  also  develop  valuable  skills  in  circuit  analysis  measurement

techniques and data interpretation 5 Further Exploration Students can further explore their

understanding of circuits theory by Designing and building more complex circuits Apply the

acquired knowledge to create circuits for specific applications Simulating circuits using

software tools Utilize simulation software to explore circuit behavior 4 and test different

designs Investigating advanced topics in circuit theory Explore topics like network analysis

operational amplifiers or digital circuits 6 Safety Precautions Always follow laboratory safety

procedures and wear appropriate safety gear Handle electrical components and equipment

with care to avoid accidental shocks Use proper safety equipment like insulated tools and

protective eyewear Disconnect the power supply before making any changes to the circuit

If  any doubt  regarding safety procedures consult  the instructor  7  Learning Resources

Textbooks Various textbooks on basic circuits theory and electronics Online resources

Websites tutorials and videos on circuit analysis and design Laboratory manuals Specific

manuals for the equipment used in the experiments 8 Grading and Evaluation Students will

be evaluated based on Prelab preparation Demonstrating understanding of the experiment

objectives and procedures Lab performance Following instructions properly  conducting

experiments  and  recording  data  accurately  Postlab  analysis  Analyzing  data  drawing

conclusions and answering discussion questions Lab report Writing a comprehensive report

summarizing  the  experiment  results  and  analysis  By  engaging  in  these  experiments

students will gain a comprehensive understanding of basic circuits theory and its realworld

applications These experiments will provide a strong foundation for further exploration in

the exciting field of electronics and electrical engineering
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new edition of a standard textbook first published in 1972 intended for ee or computer

engineers at  the sophomore or  junior  level  annotation copyrighted by book news inc

portland or

this is the only book on the market that has been conceived and deliberately written as a

one semester text on basic electric circuit  theory as such this book employs a novel

approach to the exposition of the material in which phasors and ac steady state analysis
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are  introduced at  the  beginning  this  allows one to  use phasors  in  the  discussion of

transients  excited  by  ac  sources  which  makes  the  presentation  of  transients  more

comprehensive and meaningful furthermore the machinery of phasors paves the road to the

introduction of transfer functions which are then used in the analysis of transients and the

discussion of bode plots and filters another salient feature of the text is the consolidation

into  one  chapter  of  the  material  concerned  with  dependent  sources  and  operational

amplifiers dependent sources are introduced as linear models for transistors on the basis of

small signal analysis in the text pspice simulations are prominently featured to reinforce the

basic  material  and  understanding  of  circuit  analysis  key  features  designed  as  a

comprehensive one semester text in basic circuit  theory features early introduction of

phasors and ac steady state analysis covers the application of phasors and ac steady state

analysis consolidates the material on dependent sources and operational amplifiers places

emphasis on connections between circuit theory and other areas in electrical engineering

includes pspice tutorials  and examples introduces the design of  active filters includes

problems at the end of every chapter priced well below similar books designed for year long

courses

this book presents a concise and insightful view of the knowledge on fractional order

electrical  circuits  which  belongs  to  the  subject  of  electric  engineering  and  involves

mathematics of fractional calculus it offers an overview of fractional calculus and then

describes and analyzes the basic theories and properties of fractional order elements and

fractional  order  electrical  circuit  composed  of  fractional  order  elements  therein  the

fundamental  theorems  time  domain  analysis  steady  state  analysis  complex  frequency

domain analysis and state variable analysis of fractional order electrical circuit are included

the fractional order two port networks and generalized fractional order linear electrical

circuits are also mentioned therefore this book provides readers with enough background

and understanding to go deeper into the topic of fractional order electrical circuit so that it is

useful  as  a  textbook for  courses  related  to  fractional  order  elements  fractional  order

electrical circuits etc this book is intended for students without an extensive mathematical
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background and is suitable for advanced undergraduate and graduate students engineers

and researchers who focus on the fractional order elements electrical circuits and systems

authors dr ramya k associate professor department of electrical and electronics engineering

sri sairam college of engineering bengaluru karnataka india prof dhamarai selvi k v assistant

professor  department  of  electrical  and  electronics  engineering  sri  sairam  college  of

engineering bengaluru karnataka india prof raghavendra r m assistant professor department

of  electrical  and  electronics  engineering  sri  sairam  college  of  engineering  bengaluru

karnataka india

this book provides a comprehensive foundation in circuit theory and basic electrical and

electronics engineering covering essential concepts of electric circuits network theorems

ac dc analysis semiconductor devices and electronic components it serves as an ideal

guide for engineering students to understand analyze and design fundamental electrical and

electronic systems effectively

electric circuits and networks is designed to serve as a textbook for a two semester

undergraduate  course on basic  electric  circuits  and networks the book builds  on the

subject from its basic principles spread over seventeen chapters the book can be taught

with varying degree of emphasis on its six subsections based on the course requirement

written in a student friendly manner its narrative style places adequate stress on the

principles that govern the behaviour of electric circuits and networks

this book is designed as an introductory course in electrical and electronic fundamental

knowledge of electrical circuits in this book we provide a concise introduction to basic

circuit analysis basic knowledge of calculus and some physics are the only prerequisites

required to follow the topics discussed in the book we ve tried to explain the various

fundamental concepts of circuit theory most simply without an overreliance on math also

we have tried to connect the various topics with real life situations wherever possible this

way even first timers can learn the basics of circuit theory with minimum effort hopefully

the students will enjoy this different approach to circuit analysis the various concepts of
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the subject are arranged logically and explained in a simple reader friendly language with

illustrative figures

a fully comprehensive text for courses in electrical principles circuit theory and electrical

technology providing 800 worked examples and over 1 350 further problems for students to

work through at their own pace this book may give you circuit theory basic electrical

engineering principles circuit theory topics an introduction to electric circuits circuit theory

problems magnetic circuits basic concepts electrical measuring instruments

extracted from the highly successful foundations of electrical engineering by the same

author this book designed for a non major one semester course with coverage of electric

circuits introduces concepts and vocabulary that are defined clearly and accurately key

unifying ideas in electric circuits are identified with icons in the margins and problem

solving techniques are presented in the many examples the book presents basic circuit

analysis techniques first and second order transient analysis ac circuit theory transient and

steady state circuit analysis based on complex numbers and an introduction to electric

power systems the presentation assumes knowledge of basic physics and calculus and is

ideal for electrical engineering students with one course in circuits used with foundations of

electronics this book is ideal for a one semester course in circuits and electronics for

physics engineering or computer science students features benefits emphasis is placed on

clear definitions of concepts and vocabulary problems are offered at three levels what if

problems extending examples in the text with answers check our understanding problems

after each major section with answers and extensive end of chapter problems identified

with  chapter  sections  with  answers  for  odd  problems  full  pedagogical  tools  chapter

objectives  marginal  aids  chapter  summaries  chapter  glossaries  tied  to  context  and  a

complete index
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