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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
t h e o r e t i c a l  c o n c e p t s  E a c h  e x p e r i m e n t  i s  s t r u c t u r e d  w i t h  c l e a r  o b j e c t i v e s  n e c e s s a r y  m a t e r i a l s
procedural  steps  expected  results  and  discussion  points  2  Target  Audience  This  course  is
d e s i g n e d  f o r  s t u d e n t s  w i t h  a  b a s i c  u n d e r s t a n d i n g  o f  e l e c t r i c i t y  a n d  e l e c t r o n i c s  I t  i s  p a r t i c u l a r l y
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  1 2  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  Analysis  Experiment  2 1  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
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AC circuits Experiment 22 Resonance in RLC Circuits Objective Investigate the phenomenon of
resonance  in  series  and  parallel  R L C  circuits  Materials  Oscilloscope  function  generator  resistors
capacitors inductors breadboard Procedure 1 Construct series and parallel RLC circuits 2 Vary the
f r e q u e n c y  o f  t h e  i n p u t  s i g n a l  a n d  m e a s u r e  v o l t a g e  a n d  c u r r e n t  a t  d i f f e r e n t  f r e q u e n c i e s  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  1 0 0  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  the  role  of  capacitors  and  inductors  in  energy  storage  applications  4
Conclusion  These  experiments  are  designed  to  provide  students  with  practical  experience  in
u n d e r s t a n d i n g  a n d  a p p l y i n g  b a s i c  c i r c u i t  t h e o r y  c o n c e p t s  B y  p e r f o r m i n g  t h e s e  e x p e r i m e n t s
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
e l e c t r i c a l  c o m p o n e n t s  a n d  e q u i p m e n t  w i t h  c a r e  t o  a v o i d  a c c i d e n t a l  s h o c k s  U s e  p r o p e r  s a f e t y
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
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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
r e s u l t s  a n d  a n a l y s i s  B y  e n g a g i n g  i n  t h e s e  e x p e r i m e n t s  s t u d e n t s  w i l l  g a i n  a  c o m p r e h e n s i v e
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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a fully comprehensive text for courses in electrical principles circuit theory and electrical
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technology providing 800 worked examples and over 1000 further problems for students to work
through at their own pace this book is ideal for students studying engineering for the first time
as part of btec national and other pre degree vocational courses especially where progression to
higher levels of study is likely as well as higher nationals foundation degrees and first year
undergraduate modules now in its third edition this best selling textbook has been updated with
developments in key areas such as semiconductors transistors and fuel cells along with brand
new material on abcd parameters and fourier s analysis greater emphasis is placed on real world
situations in order to ensure the reader can relate the theory to actual engineering practice in
addition  the  text  has  been  restructured  throughout  so  that  1 7 5  exercises  now  appear  at  regular
intervals which the student can work through to test their learning of essential concepts and
check  their  progress

this book focuses on the practical application of specific theorems in solving electrical circuits
specifically it covers the theorems of superposition thevenin norton and maximum power transfer
the theory is kept concise yet all the necessary concepts are explained and plentiful problems are
solved in detail a vast amount of figures is used for a more effective learning all in all this book
helps undergraduate and graduate students to develop the necessary skills to solve a broad range
of transient exercises it offers a unique complementary text to classical electric circuit textbooks
for  students  and  self  study  as  well

a fully comprehensive text for courses in electrical principles circuit theory and electrical
technology providing 800 worked examples and over 1000 further problems for students to work
through at their own pace this book is ideal for students studying engineering for the first time
as part of btec national and other pre degree vocational courses especially where progression to
higher levels of study is likely as well as higher nationals foundation degrees and first year
undergraduate modules now in its third edition this best selling textbook has been updated with
developments in key areas such as semiconductors transistors and fuel cells along with brand
new material on abcd parameters and fourier s analysis greater emphasis is placed on real world
situations in order to ensure the reader can relate the theory to actual engineering practice in
addition  the  text  has  been  restructured  throughout  so  that  1 7 5  exercises  now  appear  at  regular
intervals which the student can work through to test their learning of essential concepts and
check  their  progress

this much loved textbook explains the principles of electrical circuit theory and technology so that
students of electrical and mechanical engineering can master the subject real world situations and
engineering examples put the theory into context the inclusion of worked problems with solutions
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help you to learn and further problems then allow you to test and confirm you have fully
understood each subject in total  the book contains 800 worked problems 1000 further problems
and  1 4  revision  tests  with  answers  online  this  an  ideal  text  for  foundation  and  undergraduate
degree students and those on upper level vocational engineering courses in particular electrical
and mechanical it provides a sound understanding of the knowledge required by technicians in
fields such as electrical engineering electronics and telecommunications this edition has been
updated with developments in key areas such as semiconductors transistors and fuel cells along
with brand new material on abcd parameters and fourier s analysis it is supported by a
companion  website  that  contains  solutions  to  the  1 0 0 0  questions  in  the  practice  exercises
formulae to help students answer the questions and information about the famous mathematicians
and scientists mentioned in the book lecturers also have access to full solutions and the marking
scheme  for  the  14  revision  tests  lesson  plans  and  illustrations  from  the  book

pspice for circuit theory and electronic devices is one of a series of five pspice books and
introduces  the  latest  cadence  orcad  pspice  version  1 0  5  by  simulating  a  range  of  dc  and  ac
exercises it is aimed primarily at those wishing to get up to speed with this version but will be
of use to high school students undergraduate students and of course lecturers circuit theorems
are applied to a range of circuits and the calculations by hand after analysis are then compared
to the simulated results the laplace transform and the s plane are used to analyze cr and lr
circuits where transient signals are involved here the probe output graphs demonstrate what a
great learning tool pspice is by providing the reader with a visual verification of any theoretical
calculations series and parallel tuned resonant circuits are investigated where the difficult concepts
of dynamic impedance and selectivity are best understood by sweeping different circuit
parameters through a range of values obtaining semiconductor device characteristics as a
laboratory exercise has fallen out of favour of late but nevertheless is still a useful exercise for
understanding or modelling semiconductor devices inverting and non inverting operational
amplifiers characteristics such as gain bandwidth are investigated and we will see the dependency
of bandwidth on the gain using the performance analysis facility power amplifiers are examined
where pspice probe demonstrates very nicely the problems of cross over distortion and other
problems associated with power transistors we examine power supplies and the problems of
regulation ground bounce and power factor correction lastly we look at mosfet device
characteristics and show how these devices are used to form basic cmos logic gates such as
nand  and  nor  gates

good no highlights no markup all pages are intact slight shelfwear may have the corners slightly
dented  may  have  slight  color  changes  slightly  damaged  spine
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this textbook is designed for graduate level courses and for self study in analog and sampled
data including switched capacitor circuit theory and design for ongoing or active electrical
engineers needing to become proficient in analog circuit design on a system rather than on a
device level after decades of experience in industry and teaching this material in academic
settings the author has extracted many of the most important and useful features of analog
circuit theory and design and presented them in a manner that is easy to digest and utilize the
methodology and analysis techniques presented can be applied to areas well beyond those
specifically addressed in this book this book is meant to enable readers to gain a general
knowledge of one aspect of analog engineering e g that of network theory filter design system
theory and sampled data signal processing the presentation is self contained and should be
accessible  to  anyone  with  a  first  degree  in  electrical  engineering

classical circuit theory is a mathematical theory of linear passive circuits namely circuits composed
of resistors capacitors and inductors like many a thing classical it is old and enduring structured
and precise simple and elegant it is simple in that everything in it can be deduced from rst
principles based on a few physical laws it is enduring in that the things we can say about linear
passive circuits are universally true unchanging no matter how complex a circuit may be as long
as it consists of these three kinds of elements its behavior must be as prescribed by the theory
the theory tells us what circuits can and cannot do as expected of any good theory classical
circuit theory is also useful its ulti mate application is circuit design the theory leads us to a
design methodology that is systematic and precise it is based on just two fundamental theorems
that the impedance function of a linear passive circuit is a positive real function and that the
transfer  function  is  a  bounded  real  function  of  a  complex  variable

after  an  overview  of  major  scientific  discoveries  of  the  1 8th  and  1 9th  centuries  which  created
electrical science as we know and understand it and led to its useful applications in energy
conversion transmission manufacturing industry and communications this circuits and systems
history book fills a gap in published literature by providing a record of the many outstanding
scientists mathematicians and engineers who laid the foundations of circuit theory and filter
design  from  the  mid  2 0th  century  additionally  the  book  records  the  history  of  the  ieee  circuits
and systems society from its origins as the small circuit theory group of the institute of radio
engineers ire which merged with the american institute of electrical engineers aiee to form ieee in
1 9 6 3  to  the  large  and  broad  coverage  worldwide  ieee  society  which  it  is  today  many  authors
from many countries contributed to the creation of this book working to a very tight time
schedule the result is a substantial contribution to their enthusiasm and expertise which it is
hoped that readers will find both interesting and useful it is sure that in such a book omissions
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will be found and in the space and time available much valuable material had to be left out it is
hoped that this book will stimulate an interest in the marvellous heritage and contributions that
have  come  from  the  many  outstanding  people  who  worked  in  the  circuits  and  systems  area

highly accurate and thoroughly updated this book has set the standard in electronic devices and
circuit  theory  for  over  2 5  years  boylestad  and  nashelsky  offer  readers  a  complete  and
comprehensive survey of electronics and circuits focusing on all the essentials they will need to
succeed on the job this very readable book is supported by strong helpful learning cues and
content that is ideal for new workers in this rapidly changing field its colorful layout boasts a
large number of stunning photographs topics covered include semiconductor diodes bjt devices dc
biasing fet devices op amp applications power amplifiers linear digital ics power supplies and
voltage regulators and other two terminal devices an excellent reference work for anyone involved
with electronic devices and other circuitry applications such as electrical and technical engineers

a fully comprehensive text for courses in electrical principles circuit theory and electrical
technology providing 800 worked examples and over 1 000 further problems for students to work
through at their own pace now in its fifth edition this textbook has been updated with
developments in key areas such as semiconductors transistors and fuel cells along with brand
new material on abcd parameters and fourier s analysis greater emphasis is placed on real world
situations in order to ensure the reader can relate the theory to actual engineering practice
provided  by  publisher

this complete text on op amp use and design discusses topics essential to the practicing engineer
that are not covered in comparable texts including error budget analysis noise analysis active
filters and op amps with multiple poles the text can be used as a supplement in many electronics
courses it has a practical emphasis and coverage of spice computer modeling satisfying the latest
abet recommendations for more design emphasis in ee courses it uses commercially available op
amps rather than theoretical models in examples and problems to familiarize students with actual
devices it also provides unusually extensive coverage of active filters one of the most significant
current  uses  of  op  amps  and  includes  data  sheets  for  the  most  widely  used  op  amps

this abet level optional calculus introduced emphasis on problem solving introductory dc ac text
covers electrical circuit theory beginning with foundational theorems and basic dc concepts and
advancing  through  to  ac  topics

after  an  overview  of  major  scientific  discoveries  of  the  1 8th  and  1 9th  centuries  which  created
electrical science as we know and understand it and led to its useful applications in energy
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conversion transmission manufacturing industry and communications this circuits and systems
history book fills a gap in published literature by providing a record of the many outstanding
scientists mathematicians and engineers who laid the foundations of circuit theory and filter
design  from  the  mid  2 0th  century  additionally  the  book  records  the  history  of  the  ieee  circuits
and systems society from its origins as the small circuit theory group of the institute of radio
engineers ire which merged with the american institute of electrical engineers aiee to form ieee in
1963 to the large and broad coverage worldwide ieee society which it is today this second edition
commemorating  the  7 5th  anniversary  of  the  circuits  and  systems  society  builds  upon  the  first
edition s success by expanding the scope of specific chapters introducing new topics of relevance
and integrating feedback from readers and experts in the field reflecting the evolving landscape of
circuits and systems alongside the evolution of the professional society many authors from many
countries contributed to the creation of this book working to a very tight time schedule the result
is a substantial contribution to their enthusiasm and expertise which it is hoped readers will find
both interesting and useful it is certain that in such a book omission will be found and in the
space and time available much valuable material had to be left out it is hoped that this book will
stimulate an interest in the marvelous heritage and contributions of the many outstanding people
who  worked  in  the  circuits  and  systems  area
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